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Introduction
 

World wheat production for the year ending in mId-1978 dropped to 
382 million tonnes (metric tons) from the record mid-1977 level of 415 million 
tonnes (USDA World Agricultural Situation, 18 December 1978). 

Most of the reduction occurrd in the grain exporting nations-Argentina, 
Australia, Canada and the United States. A drop in production of approximately 
11 million tonnes also occurred in the Centrally Planned Countries, with the 
Soviet Union and the People's Republic of China wh registering a decrease of 
approximately five million tonnes. On the other hand, India and Turkey harvested 
record crops and both countries have built large reserve stocks. Tuikey, during the 
past two years, also has established itself as asizable wheat exporter into African 
and Southern European markets. India, during 1978 for the first time since 
independence, also exported 700,000 tonnes of wheat to several neighboring 
countries including the USSR, Vietnam, Sri Lanka and Afghanistan, while at the 
same time building alarge reserve tock. Pakistan, on the other hand, experienced 
a sharp drop in production during 1978 resulting primarily from asevere widespread 
epidemic of leaf rust. This experience clearly indicates the need for efficient 
continuous monitoring of the rust populations in farmers' fields by plant patholo
gists and must culminate in a decision to timely multiply and distribute new 
varieties whenever needed, in order to provide adequate protection against the 
changes in races of the populations of the rust pathogens. 

Despite the reduction in world wheat production during 1978, total 
world agricultural output increased by about :'.5 per cent, largely because of 
sizable increases in production of rice and coarse grains. Worldwide grain reserves 
stood at about 16 per cent of annual consumption, compared to 11.5 per cent 
during the serious shortages of the 1972-73 to 1974-75 period. India, for the 
first time in its history, has built a large reserve stock of grains, largely wheat 
from domestic production, now estimated to be about 16 million tonnes. Such 
reserve stocks will provide considerable protection against a bad harvest which 
could result from a poor monsoon. Moreover, during the peat year, about 1.5 
million tonnes of grain from reserve stocks haw 'en distributed to unemployed or 
underemployed who are engaged in governn ,nt "food for work" program, 
which are designed for the dual purpose of relieving poverty Wndhunwwile,at 
the same time, Improving the infrastructure of the rur I economy. The mase of 
the "food for work" program during Its first year in operation will IlNlMy lad to 
the expansion of this program Inthe yer ahmed. 



As Oereal production rapidly expands in developing countre suh a' 
Turkey and India, other now probleme ari, for exam&le the rnd for mrme 
adequate storage facilities. The urgency and methods of coping with the ned for 
expanded storage capacity vary with climate. On the Anatolln Matu in Turkey, 
where the atmosphere is dry during summer, and temperatures am suffiintly 
high that insect and fungal activity can take place, wheat can be safely stored on 
the ground in long piles or mounds for two or more yers, at low Cost, under a 
protective layer of heavy gauge plastic which is covered with soil. In India however, 
where high humidity and high temperatures coincide during the summer monsoon 
season, losses from Insects and fungi are high unless the grain is stored in good 
permanent grain warehouses. Currently, perhaps nearly half of the large grain stock 
in India is inadequately protected under temporary Improvised plastic storage.As 
food production is increased in the developing nations, capital investment in 
adequate storage facilities must be made if losses from Insects, fungi and rodents 
are to be maintained at a tolerable level. 

Although wheat production has increased dramatically over the past 
decade in a number of developing countries e.g. India, the People's Republic of 
China, Turkey, Pakistan and Tunisia, nonetheless, collectively the developing
nations still import from 30-35 million tonnes of wheat grair and wheat flour 
annually. This continuing high import of wheat by developing countries results 
from a combination of rapid population growth and an increase in per capita 
consumption of wheat. 

The technology for greatly increasing wheat produlction is now available 
for most areas of the developing nations wherewheat has beenone of the important 
crops. Continued rapid increases in yield and production however will result only
with the expanded use of fertilizer, better control of weeds, more widespread use 
of improved agronomic practices which improve the utilization of moisture, 
keeping diseases under control and provided that economic policies are maintained 
(or established) that stimulate the adoption of the high yield technology. 

Because of the increasing drain on foreign exchange resulting from 
wheat imports, a considerable number of developing countries where wheat has 
not been an important crop, have initiated wheat research programs within the 
last few years. Among the newer wheat research and production plans, the Bangle. 
desh program has been uniquely successful. In 1978 production rofs to 340,000 
tonnes and expansion is targeted for 500,000 and 800,000 tonnes in 1979 and 
1980, respectively. 

As world population grows and the demand for wheat increases, sienltists 
must simultaneously attempt to stabilize yields-reduce year to year variation
through minimizing losses from diseases Insects, while at the same time, strive 
to develop higher yielding varieties and more effient and bette agronomic 
practices (e.g. better moisture utilization, batr fertilization practikes and improved 
weed control). It is generally accepted that there ae now well adaped, high 
yielding commercial varieties aI"labie for use in mo t wheat grwing m of the 
developing nations. The genetic yield potential of these vMlalle onmafwm is 
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ainfidy only being utilized to a level 6f3O-O0opar ent. CosequentCIMMYT 
ochmntlets biiev that much of the breeding emphasls In the now ftre nim be 
focused on reuig the dangr of Ione from epidemic disoas,especialy f o 
the rusts, but also from SeptohW, mildew and barley yellow dwerf virus whih 
sometimes become epidemic, while at the same time encouraging the more wide
spread adoption of agronomic practices which will utilize more of the getic 
yield potential in present commercial varieties. 

Stable resistance to the three rusts remains the first objective of the 
wheat scientists. Rust has been a threat to the wheat crop for thousands of years 
and many devastating epidemics have occurred. Constant mutation of the rust 
pathogens, as well as their hybridization on the alternate host, provides new 
threats to the wheat varieties, including the varieties previously considered resistant 

to the existing races of rust. The breeders and pathologists jointly must therefore 

give first attention to the devwlopment of new varieties which combine different 
and more stable sources of resistance to the three rusts, and also provide for 
timely replacement of today's commercial varieties when they become susceptible. 

The pathologists must continuously monitor the races of the rust 
pathogens on farms throughout their region. At ,.e first sign of the appearance nf 
new races capable of seriously attacking the principal commercial varieties, they 

and the breeders, must promptly identify high yielding agronomically acceptable 
lines in the breeding program, release and multiply them, and see that they are 
widely distributed to farmers before an epidemic develops and disaster results. 

Unfortunately, almost without exception in the developing nations, the 
seed multipliLation and distribution organizations are both inefficient aind bureau
cratic. This results in a long delay between the time when a new variety is released 
until it becomes widely available for growing on farms. During this period the 
crop is vulrerable to attack whenever ecological conditions favor the pathogen. 
Such was the case that resulted in the severe leaf rust epidemic in Pakistan in 
1978 and necessitated the importation of two million tonnes of grain. 

The use of multiline varieties, described elsewhere in this report, offers 
one excellent option for slowing down the build-up of a rust epidemic and thereby 
permits the crop to mature without damage. The writer and his Mexican colleagues 
developed two tall strawed multiline wheat varieties and demonstrated their 

potential usefulness in the control of rust more than 20 years W. Unfortu
nately, elaboration of these multilines coincided with the development and release 
of the higher yielding dwarf wheat varieties, and as a consequence, the multiline 
varieties were not released. During the 1960's and early 1970's most of the breeding 

research emphasis at CIMMYT was concentrated on correcting the defe.ts in the 
early dwarf varieties e.g. broadening disease resistance, improving straw strength 
and milling and baking properties, etc. Within the last six years, a modest rasarch 
effort has been made to develop iso-lines of the 8156 varieties Kalyansone and 
Siete Cerros that are potential candidates for use in multiline verieties being 
developed 	by anumber of national wheat programs. 

Meanwhile Drs. K.F. Frey and J. A. Browning at low* Stoe Unity 
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have deeoped, and for Shw last sevn years succesfullyusd, Commanrtia mWl 
varieties of c-ts in the U.S.A. Their work has shown ely the fesi=bil1ty of ihis 
approach to controlling airborne disae In self pollinate* crop *uJei. Why ha 
this approach not bee., used commercially in wheat up to the presnt tk,*? 

During 1978, India became the first country to raless multilno vrieties 
of smidwarf wheats. Threedifferent multiline varieties based on the high yielding
broadly adapted semidwarf variety Kalyansona are now being distributed to 
farmers in the regions where the parent variety Kalyansona has been popular for 
the past 10 years, but which in recent years has become increasinly more au=vep
tible to leaf rust. It is hoped that these events will usher in a new era in protecting
self pollinated crop species from the onslaught of epidemics of rusts and other 
airborne diseases. 

The use of multiline varieties also offers an excellent way of circum
venting ineffective seed multiplication £nd distribution programs in developing
countries where these organizations are tssually ineffective. For example, each of 

arethe 10 isolines that to be used in a multiline variety can be multiplied indi. 
vidually to a level of four tonnes and mixed mechanically io form 40 tonnes of 
seed of multiline variety. The seed then can be divided int 8,000 five k;Iogram
samples and distributed to farmers by extension agents in the area where the 
parent variety was well accepted by farmers and performed satisfactorily. The 
multiline variety can be reconstituted employing other isolines whenever neces. 
sary as indicated by changes in the rust race population. 

Today, as : read through and write the introduction to this annual 
report, which is the last that I will issue while I am director of the CIMMYT 
wheat program, I cannot help but reflect on the great progress that has bef n made 
in developing an effective cooperative system of international testing ot genetic
materials in wheat, barley and triticale. Three decades ago, there was no intema 
tional testing. Today, there is aworldwide international fraternity of collaborating
wheat scientists who cooperate with each other for mutual benefits as well as for 
collective benefits. In this report our staff has assembled a summary of the recent 
cooperative efforts and results in research and productiGn programs of hundreds 
of scientists from many countries In 1978, our international nurseries of bread 
wheat, durum wheat, barley and triticale were shipped to 108 countris. These 
nurseries put new germ plasm on dilplay and generate testing data to gloide the 
worldwide wheat network in further breeding. 

Training of young scientists from developing countries is one of the 
most important aspects of the CIMMYT program. Fifty-eight young wheat 
scientists from developing countries were brought to Mexico in 1978 to work one 
cropping season with CIMMYT staff. They are now back in their home countries 
where they serve in their national programs and as part of the world network. 
Sixty visiting scientists came to CIMMYT to learn more about our program, help
in varietal selection and explore new techniques for crop improvement. 

Stabilizing yield by reducing crop Iose from disems, Insec &nd 
viruses is of primary importance in the short aNd medium term imed obiectl. 
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Ift uw li tnl k" wn., our rsmerh objective mut also be to Itqarm w 
ufM . mm mumthe genetic yield potential of future vareties. ComuunwY, 

ift CWM T ,fesid program must dlop emg o :l informatton thot witl 
mle It pooble to eonomleally exploit a higher leve! of the gnei 1pdin yield 

polatlil ocrring In both present and future varietim. The mmdwrf and 
double dwarf whees dilibuted from Mexico In the 1960's ratied the yield 

potential in the reearch stilon for wheat varieties of 140-150 days maturity 
from 4 t/ha to the 7-8 t/ha range. Since that time the yield potential has gradually 

increased to the range of 8-9 t/ha, but In general a yield plateau has existed for a 

decade. 
Although many of the benefits of the so-called "green revolution" in 

the developing countries are still to come from the more widepread application 

and more intensive use of the materials and methods now available, we are none

theless, already asking ourselves where and how can we add another dimension to 

the present revolution In small grain crop production. It is obvious that It Is 

becoming more and more difficult to increase further the genetic yield potential 

in newer varieties as we approach the maximum genetic yield potential (whatever 

that may be) under an ideal environment. Our efforts in the past have been 

handicapped by the large amount of breeding program effort that hs, by necessity, 

been devoted to maintaining disease resistance in the commercial varieties. To 

continue to increase the maximum genetic yield potential further will require 

employing the use of more diverse germ plasm and also the use of different 

breeding methods. Although it is obvious that we must continue to expend most 

of our research effort and budget on the crops that feed the world today, we 

must also explore other new approaches in a modest way. 

CIMMYT, for the past decade, has recognized the increasing difficulty 

that is being encountered in trying to increase the maximum genetic yield poten. 

tial of wheat varieties under an ideal environment. We believed it was unwise to 

wait until we could no longer further increase the genetic yield levels of wheat 

beiore we, in another way, explored other possible alternatives to increasing small 
grain yields. 

A major step in this 01rection is being made by the development of the 

now man made crop triticale. The new species was created by producing a "sterile 

mule' o,lant by hybridizing wheat and rye and manipulating the chromnosome 

numb. ° %th t, , o induce fertility. The new form possesses all of the 

genetic meci .', of t a two species, wheat and rye, in a single species. The 

genetic potential of this species in increasing food production and improving 

nutritional quality is Indeed promising. 
Triticale Is not intended at present to replace wheat as a commercial 

crop, except under very special conditions where it already greatly outylelds 

whew!. On "ery acid soils, such as the highly leached laterites of Orazil, Kmeya, 

Ethiopia, Tanzania and the outer ranges of the Himalayas in norther India, 

Pakistan end Nepal, and also the acid sois In the mountains of Michoen In 

Mexico, triticale will frequently yield twice as much the bat At prent. 
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INTRODUCTION 
The phillooy of the CIMMYT Whet Propens is Screening Nursery (IOWSN). From this metel,. 465 lInes 

the dlveopment of germ plawn fm distribution a.ond the were selected to make up the 12th IBWSN which Is 

world Because this germp m puselt highyuild pow to.I distributed to 200 locations throughout hieworld. 
daylength insensltlvity and icixptabi e rust resistarg. it The 15th Internatuul Spring Wheat Yield TrlW 
has had widepread toceptime in most slping w!iat (ISWYN) was selected from 110 cultivars and selections 
Iroducing most ff(xi the major spring wheat legions of the world grown 

The total mea .af high yieldingo vatieties$ IYVI Ir anid evaluated at Cd Obregon The ISWYN is compoeed 
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DavelogmW Nstaowut ti)xyal HYV med tr,5. cioj. and Slottreoted ttia oc. r, lot aluminum toxicity ,esista sce, 

aimytit b.(00 0(X0Ic.tares on 106708 in th. LUL's flits L.f'ut typ) otmultilae selection Thes F2 bulk poprla. 

imsgepal If) ajqaraaattatry 19,000.000 faectsaei in t/l 13 tiaras wete sent lo 3O selected sates throughout 1f"world 

ard by 10)70 71 to at l at 29,00X0.(0 hocttt Tihe ioi1jo) wiete, ihtito special germ plasnh goups car be m is fully 
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iatianal Ia(ons tira ItaOn Imens Ceifrs 
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germ ilault fry (slla. lhel is blr ;lote mulllhne 
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Ond humid esdiUw nder cool IsasperatwUr Which are
Nnlodu for selection for resuno to strip rust, pub,•M , 41ml11e, & pba spp and brown necrosis. ptbh 19"1101%l ns ctn for Stem rust rsiancei is ac-

nio0lhlhed by artificial inoculation. 

Addti l locions In Mexico that 
are used for

leaf ,ad m rust evaluations are: Los Mochis, Sinaloa;
Rfulu and Roque, Guanajuato; Rio Bravo, Tamaulipas;
and El Batan, Mexico. 

Special nurseries of advanced line material are grown 
at Petzcuaro. Michoacan for the evaluation of resistanceto Sept. torbi ici. 

Selection for resistance to Helminthosporium sativum
isdon at Poza Rica, Veracruz. 

The elite yield trials are also evaluated at Mexicali,
Eaja California and at Hermosillo, Sonora and Celaya, 
Guanajuato. 

INCORPORATION OF GENETIC DIVERSITY FOR 
DISEASE RESISTANCE AND AGRONOMIC

CHARACTERISTICS THROUGH INTERNATIONAL 

TESTING 

Since 1964 the ISWYN Program has been the vehicle
by which high yielding broadly adapted varieties have been 
identified. In the 1970's many more international andregional yield and disease nurseries have come into existence.
These nurseries have broadened the base for identifying 
germ plasm of superior adapt.tion and for expanding
disease resistance on a global basis, 

Of special importance for identifying disease resistance 
are the IBWSN, RDISN, (Regional Disease and Insect
Screening Nursery from Middle East and Asia operated by
CIMMYT/ICARDA for the regions of the Middle East,
sub-continent and Africa), VEOLA (Vivero de enferme,
dades y observaci6n de Latino America operated by the
CIMMYT Regional Program based at Quito, Ecuador),
and the SWRN (International Spring Wheat Rust Nursery
operated by USDA). 

Information for adaptation and dise; se resistarcn of
winter wheat comnes from the IWWPN (International Winter 

Wheat Performance Nursery operated by the University of
Nebraska/USAID) and the IWSWSN (International Winter x

Spring Wheat Screening Nursery operated by Oregon State
University/CIMMYT). 

Many years of ISWYN trials identified Siete Cerros 

and Anza as cultivars with wide adaptation. This isverified

by the release and production on a large scale of these two

varieties on all continents. 


The results of the 13th and 14th ISWYN indicate
that the wide adaptability of Pavon 76 and Nacozari 76is parallel to Siete Cerros and Anza. The geneology of these 
two cultivars is presented in figures 1 and 2. These twovarieties were selected from top Erosses whose ancestry
represented widely adapted cultivars and other cultivars
of wide geographical origin. 

Table 2 proitis the pettemn of -ma gi I'm14# 
the ho"igh yedng lines11inde 10thlp 111qrI'lul10 different crosms. Themsae p n . U.
Gaines; brchis "5" CM-5S72 pt 7; nu ,"i"CM83; Bluejay "S" (Nacoiri "8") CM- 7; ldwrot 
"S"CM-863; Mexp 65 x Sol. Se. P106-1 tVarlety
from Lebanon); Moncho "S"CM-8U; and Olifo 41A
(variety from Rhodesia). it is apparent from the pattern ofadaptation intable 2,that there are differences in adaptation
of these lines, but all demonstrate a wide range of adaptation. 

CO. OBREGON CYCLE 
Approximately 50 hectares of larid were sown tosegregating generations, yield trials, rAiall nvultiplication

plots, breeding nurseries, and obserdtional plantings from
world wide cooperators at Cd. Obregon in the 1977-78 
season. The planting season was normal with a good stand
estabr~hment. Good leaf and stein rust infections fromboth netural and artificsi inoculation developed, facilitating
selection for these diseases. 

The tempera tures for the growing season period
November-April lor 1977-78 averaged 20C above the 
average for the previous 10 years. The temperatures during
November, December and January were the highest in 
the last 11 years. 

Figure 3 shows the maximum, mininum and mean 
temperatures for the months of Novem ti through April
compared to the means far the last 10 -fears. Evaporation
iscompared against the average of the last seven years. These 
high temperatures and increased evaporation during the
months of November, December and January reduced
tillering and development of the head primordia. Since 
irrigation was on a time schedule, the high temperatures
and evkporation also caused some early drought stress.
 

The climatic conditions in 1977-78, combined with
 
irrigation problems, resulted in asubstantial yield reduction.
 
This isapparent in table 3 where 
 ,.evercti of 7348 kg/ha
 
was obtained in 1975-76, 6957 kg/ha for year 76/77 and

5676 kg/he for 77/78. These figures are based on yields of

the top 142, 150 and 175 varieties respectively in the yield

experiments for those years.


This is further demonstrated in table 4, where 13

cultivars 
were yield tested and protected with the leaf
 
rust fungicide BayletonR. The yield ranged from 4585

kg/ha for the variety Tanori 71 to 5721 kg/ha for Zaragoza
75. These are highly significant differences between the
yield of the varieties, but the overall yield level of all the
varieties is about two t/ha less than expected for normal 
conditions. 

TWELFTH INTERUArIONAL BREAD WHEAT 
SCREENING NURISEAV 

Yieid trials in Cd. Obregon in 10Ti-78 aeuated
1740 advanced lines fron the 19177 hea at Obregn
aid Toluca. These lines wore also eoveismd for leaf end 
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seep ,n .inMoshi, and Rio Bravo, Mexico. The best 
'dtPWeMlNO t and -high yielding lines from this nwerial 
04e seleted to mike up the 12th IBWSN with 4a6 entries. 
hIudlng check varieties, wh:*h was sent to 180 locations 
world wide. .mo-

The best 95 entries in the 12th IBWSN which re-
presets 56 different crosses are presmted in trble 5. This 
table gives yield (compared to the highest yielding check in 
the same experiment), grain color, plant height and the leaf 
rust and stripe rust reaction at the Mexican locations listed. 
All of the selections listed in table 5 will be tested in elite 
yield trials in four Mexican locations (Roque, Mochis, Cd. 
Obregon and Hermosillo) for evaluation and possible 
inclusion in fiture International YId Trials. Some of these 
lines, after, more intensive testing in Mexico, may be released 
as Mexican varieties. 

EMoTE TRIALS AND MULTIPLICATION 
In the 1977-78 season, a twenty one entry elite 

selection yield trial comprising the highest yielding lines 
from the 1976-77 season with Mexican cultivars as checks, 
was planted in Cd. Obregon, Hermosillo and Celaya, Mexico. 
The yields in kg/ha and as a per cent of Pavon 76 yield for 
the elite trial at these three locations, are presented in table 6. 

Based on the yield in the elite and other yield trials 
and rust reaction in Cd. Obregon, Mochis, Roque, El Batan, 
Poza Rica and Rio Bravo, Mexico, five advanced lines from 
four crosses have been increased and given to INIA-CIANO 
for possible release as cultivars in Mexico. These lines are 
given in table 7 with yield and rust reaction at the locations 
indicated. 


These lines were derived fom the following crosses: 
Buck Buck "S" = Bucky-Maya 74 "S" (Bb x HD832.5.5-

=On/Cno-Pj62) CM-31678; Titmouse "S" (PI/Inia-Cno 
x Cal) Bjy "S" CM-30136; Vireo "S" = Inia "S"-On x 
Inia-Bb/Coc75 CM-28235; end Junco "S" = Bb-Gallo x 
Carp/Pavon "S"CM-33483. The first four lines in table 7 
have hard wheat quality, and the last one has soft wheat 
quality. 

TOLUCA AND EL BATAN CYCLE 
The breeding nursery at Tol;ca was normal in respect 

of plant diseases, climatic conditions and agronomic 
development. However excessive lodging occurred due to 
causes as yet unknown. There was an excellent develop-
ment of stripe rust, leaf r0ust, scab and Septoria nodorum in 
the entire nursery. The nurseries were sprayed with BenlateR 
to protect against Fusarium nivalo, a disease that is not a 
problem in any of the spring wheat areas of the world. At 
Toluca, about 100,000 plants from F2-F7 were pulled, 
After screening for disease and seed characteristics 
30,000 were advanced and planted in Cd. Obregon for the 
next cycle. 

At El Batan, plant development was excellent and 
was better then in any of the previous eight years. The 

se 111 lm ANmwlm,byn Ie ent11 n 
of,Wf and stn rumst fuil uig god eomI As ft. 
Jon, two klamete north of Onll hm q iinM Mm 
advanced lines wer yield tosnd In46 iidd ta. Atis 

time they we eveluated for dlsem at 1Tiue 
Refuglo, Roque and Suetillo, in Mexieo. Scone 57S of th 
best lines, detemined by yield performanue at Sam Jme d 

diseae resistance at the other fou locations, we kptf 
yield and dim evaluation In Cd. Obregon and other 
Mexican sites in 1978-79. These yield experirients were 
conducted under high fertility and maximum irrigation 
schedules resulting i. yields up to nine t/ha. 

The yield performance of 65 advanced lines, re

presenting 47 crosses which gave the highest yield at 
San Jose, are presented in table 8 together with the data 
on grain color, height and dim reaction at the other 
test sites listed. The high yields at El Baton may indicate 
adaptation at other similar high altitude locations. The 
575 high yielding lines from San Jose trials will be sent to 
the CIMMYT regional programs in Kenya and the Andean 
Region for fujrther evaluation under high altitude conditions. 

WINTER X SPRING PROGRAM 
This program is conducted in collaboration with the 

Oregon State University at Corvallis, Oregon. The conditions 
at the Toluca station during the winter are severe enough to 
allow direct planting of winter types in November with 
natural vernalization. January plantings of spring wheat 
will bring both winter and spring types to flowering in May, 
thereby facilitating crossing. 

About 1500 simple spring x winter crosses are made 
annually by CIMMYT todivide with Oregon State University. 
The world wide sources of the winter wheat lines In the 
winter wheat crossing block are given in table 9. The 
number of lines from each continent is as follows: South 
America 43, North America 227 (U.SA.), Western Europe 
74, E.st,.i Europe 74, Turkey 16, Far East 80 and South 
Africa 1. 

Seed from the crosses is divided equally with Oregon 
State University. At Oregon State University these Fi's are 
grown at the Hyslop Research Farm at Corvallis. There, the 
Fl's are crossed to winter wheat. Segregating generations 
from these crosses are grown at Hyslop, (1000 mm 
precipitation), '*endleton (400 mm rainfall), and Moro 
(300 mm rainfall) for selection under varied climatic and 
diase conditions. 

Advanced lines selected from these winter-spring 
crosses -e distributed through the International Winter 
x Spring ,heatScreening Nursery to more than 70 locations 
throughoui the world. The dimate in many of the LDC's 
requires some winter hardiness or faultative 0roth habit 
which can come from this type of gum plom. 

Thu SprinWintmr Propan A CIMMYT c the 
F1 'I wV'i spring wpm and them we dhen akuo pn into 
the ',"ur qring whmt Ngotingpp1puet s. TheNgh 
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nee~e~~ni e~ handisribtedthrughallofCYT . um u nh=.Twnty eneofthe hg 
~WI~sivacedilnag f tpdgintvr arosusare iste"I rWh fines uoed rinthe crosses listed 

In time fO'orlgnatld In Hollnd, Soviet Union, Oregon
(U-.A-, Chile, Ar tna, West Germany, Rumania and 
Yugodwlia. 

'The winter variety Kavkaz from the Soviet Union 
has proven to be an excellent combiner with the spring 
type wheat The light Insensitivity of Kavkaz may contribute 
to the good combining ability with light Insensitive spring 
wheat types. 

SPRING X WINTER FACULTATIVE WHEATS 
In many regions of the world, a long season wheat is 

needed to take advantage of particular rainfall patterns and 
late frost periods. For example, the central and western 
parts of India (Madhya Pradesh, Karnatka and Maharashtra) 
need to seed at the end of September to take advantage of 
the residual monsoon moisture for stand establishment, and 
have a longer maturation cycle than shorter season wheat 
types planted in November. Areas of Argentina, North 
Africa, and the Near East need facultative wheats with 
some cold tolerance to avoid late spring frosts, 

Beginning in 1978 in Cd. Obregon, F2 Spring x 
Winter populations were planted at the b"ginning of October 
to allow selection of intermediate maturing types which 
will stand high temperatures early in the season. 

8166 MULTILINE 
CIMMYT has been involved for eight years in an 

international program to develop a multiline composite
variety based on the 8156 genotype. In the process of 
developing single, top and double crosses of the 8156 type,
many components have been developed and distributed in 
areas where this genotype is adapted. CIMMYT's 
responsibility has been to develop and distribute components 
to national programs which will evaluate and select the 
components which will go into combinations for release as 
multiline varieties. 

INDIAN MULTILINES 

In 1978 
 India released three multiline composite

varieties based on the 8156 genotype. These releases were 
from the Indian Agricultural Research Institute, New 

Delhi, the Punjab Agricultural University and the C.SA. 

Agricultural University, Kanpur. 


In the case of Punjab, of the six components used in 

the multiline variety, three were produced at CIMMYT. 

At Kanpur, all the components were CIMMYT derived. 


Although multiline varieties offer the stability of
high yield potential through protection from serious disease 
epiphytotics, with the exception of India, there has been 
very little effort by national programs to develop multiline 
varieties. The major problem has been the lack of adequate 

eedPrograms and'technology In the LOC'%to nvu#*I#the c~mponents and maintain a, multllm omnpon". 
variety.

In 1977 the 6th IntemrnatIonl ,M6tiline (111-
Nursery consisting of 90 componnts was distributed' 
30 locations in regions of 8156 adaptation. Some-of the 
very best high yielding components of this -nursew we 
assembled as a MultilIne (8156) Yield Trial. It was sent 
to one location in each of India, Pakistan, Egypt and 
Algeria and was also planted at Cd. Obregon. Table 11 
presents the yield of this multiline trial grown at Cd. 
Obregon. 

The yield of multilane composites B6-OY, BB-OY,and B9-OY are statistically comparable to Jupateco 73 
and Nacozari 76, but not to Pavon 76, and they were 
superior to Siete Cerros. Since Siete Cerros was not protected
against rust, the yield was reduced by rust infection. 

In table 12, the yields of the components within a 
composite are compared with the yield of the composite.
In general, the average yield of the individual components 
which comprised a composite, was about the same as the 
composite yield. In only one composite was the yield
variation more than 500 kg/ha and in general, the yield
variation was less than 300 kg. It appears that, at least 
In this trial, the yield of a composite will approach the 
average yield of the components. 
BREEDING FOR ALUMINUM TOXICITY RESISTANCE 

There are large areas of wheat production or areas of 
potential wheat production which have acid soils andaluminum toxicity problems. This is a serious problem in 
wheat production in Brazil and East Africa. A program was 
initiated five years ago to transfer resistance to aluminum 
toxicity (crestamento) into high yielding, disease resistant, 
semidwarf wheat types. 

The resistance now available is located primarily in 
tall, low yielding, poor agronomlc types of wheatpeculiarly.
Alondra "S", a high yielding semidwarf f-om the CIMMYT 
program which carries a rye trarslocatioi from Wq-RM,
does very well in aluminum toxic acid soil, even though it 
has been demonstrated to be susceptiblpi to aluminum 
toxicity. The nature of its high performante is unknown(although Septorla resistance may be a factor;, but because
 
of its good agronomic type, Alondra is being widely crossed
 
in the Brazilian breeding program. 
 This could have the 
effect of narrowing the genetic base. 

To broaden the base for resistance to disease, 
agronomic adaptability and yield, CIMMYT has crossed 
the aluminum resistant parents listed In table 13 to many
widely adapted high yielding smidwarf wheat selections. 

CIMMYT has 266 lines from 136 crowesslected for 
agronomic and disease resistino under Mexican conditions,
which ae homozygous riestant to "thestsawnto" in 
Brazil. The first homozygou. "anetmanto"raiwtt line 
with good agronomlc uemidcarf cheulheem wiN be avallabe 
In 1960 from the CNMYT Pogram. 
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I 
COOPERATIVE PROGiAM ON ALUMINUM TOXICITYFor UhK tat five yearsCIMMYThNprovided facilities 
for the Brazilian programs (Fecotrigo, Embrapa and Ocepar) 
whereby Brazilian F1 crosses are grown in Cd. Obregon to 
be intercrossed among themselves, CIMMYT Fl, and other 
germ plasm. Brazilian personnel, in consultation with 
CIMMYT/Bread Wheat Staff, determine and execute the 
crosses and selection at Cd. Obregon. 

This has accelerated the generations for selection 
by planting alternately in Brazil and Mexico In the same 
year. This has also allowed selection for aluminum toxicity 
resistance in one cycle and for superior agronomic types 
under favorable disease and production conditions in the 
other cycle, as well as expanding the range of adaptation of 
the crosses. 

In 1978 CIMMYT established a one year cooperative 
program with Dr. C.F. Konzak at Washington State Univer-
sity who will test anumber of CIMMYT advanced lines and 
breeding material under laboratory conditions for aluminum 
toxicity resistance, 

PROGRAM FOR RESISTANCE TO 
HELMINTHOSPORIUM SATIVUM 

There are relatively large areas of wheat production 
where Helminthosporium sat/rum isa serious problem, for 
example in Eastern India, Bangladesh, Brazil and East 
Africa. The CIMMYT program has been primarily involved 
in evaluating advanced lines at the Poza Rica Experiment 
Station in Eastern Mexico under tropical conditions where 
this disease and leaf rust are endemi'. 

In the 1977-78 season, 2470 lines from the PC's, 
crossing block and 11th IBWSN were evaluated for H. 

aum at the PozrRIca Station. As wep' hcofo
disease developed and detroyw ,a maujor portion of thq 
nursery. About 200 lines hikh shmwed promising field 
resistance were harvestad. After selection for lines witlhk 
seed shriveling nd black point, 131 lines from 80 crois 
were retained and distributed to 50 locations world wide 
where this problem has been reported. Thee lines along 
with the leaf rust reactions In Poza Rice,aregiven in table 14. 

The results of this International testing under variable 
environments, will Identify those lines with superior resis
tance to Helminthoqorium and these can be cycled Into 
the breeding program. These lines also offer an opportunity 
for direct release in areas where this disease is a problem. 

PROGRAM FOR EARLY MATURITY 
The emphasis on broad adaptation and high yield as 

represented in Siete Cerros, Anza, Pavon 76 and Nacozari 
76 has resulted in the selection of later maturing lines. Early
varieties such as Inia 66 and Sonalika have not shown broad 
adaptation and they yield well only under certain specific 
short season conditions. However, early maturity is needed
especially in rotation with other crops. Examples are India, 
Bangladesh and South Korea where arice-wheat rotation is 
being practiced. 

Some of the earliest germ plasm is in Chinese and 
Korean wheat. In 1978, this germ plasm was crossed into 
the main CIMMYT material for increasing earliness in good, 
broadly adapted CIMMYT lines. From the advanced 
CIMMYT material, 234 lines were identified in 1978 to 
be as early as Tanori 71 and Inia 66. These lines will be 
evaluated for yield and the best lines will be distributed 
internationally to the appropriate areas. 

. V 


At CIMYT's Tolua Experiment Station, Mexico 1he dring of sAes (In Use Iuius) he mw.euu ese s efe 
threshing the singe plant selections. 
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Figure 1. GENEALOGY OF PAVON 76
 

Pavon 76 
 CM - 8399 

Vicam x ECino"S" - 7C Kal Bb
 

Inia"S" - Np 63bo5
 

~FKN -N10OB 
 -


16 	-Chris"S" x Son 64 
 Cno"S"xSon64-Kl.Rend 8156 
(7C)
 

LR64 - Son64.
 

YtS4-N10B126.1C
 

YtS4 - N10B x Y542
 

Y$0-N10B x LR52/LR2
 

* 	 Cultivars developed and adapted outside of Mexico
 
Proven to be widely adapted by International Yield Trials
 

0 
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Figure 2. GENEALOGY OF NACOZARI 76
 

Tzpp 

Nacozari 76 

- PL x c 

CM-5287 

Pato/LR64 -Son64 

~FKN 

x Npo63 

j62"1S' -GaboSS 

1NB 

Tzpp - Son 4A x Nar59 

* 

0 

Cultivar developed and adapted outside of Mexico 

Proven to be widely adapted by International Yield Trials 
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PI0B 3. 
Weather data for CIASO Experiment Stifon

Cd. Obregon, Mexico comparing long time
 
average temperatures and evaporation vith
 
1977-78 conditions.
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hLE1. List of CIlUIY derived selections released as cutivowy An'.197g. 

CIlhIY Namje and Pedivre 

Scn-Kl.Rend x Bb 

Nadadores"S" 

Cajeme 71=Bb#4 

Anza 

Bb-8156 

TL 365A.34-Sx x CC 
CM-11699-K-IY-6M-1Y-OM 

Pi62 -LR4 x Tzpp/Knott 

Alondra"S" 


Maya 74"S"/Kal-Bb x 7C-Nad63 

CM-11771-H-3Y-8M-1Y-1M-1Y-OY
 

ML(8156) Components 


Pavcn 76 


Cuckoo"S" 


Anza 


Syrimex 


Arz 


Mexicano 1481 


Pavon"S" 


YSOE-815 6 x Kal/Tob-Cno"S" 


7C x Tob-Cno"S" 

/Cheg-Gto/S64xTzpp-Y54)S64Y50E-8156 x Kal 


Tob-8156 x CC-Inia/Yr7O 


Yecora"S" 70 


Bb x Cno-Son64 


Inia-P4160 


Inia 66-Cal 


Cal-Tob66 


Inia-Cal 


Bb-"S"-Inia66 x Cal 


Cultiva' 
Nam
 

Sonka Inia 


SN A2 


Marinela 


SN I 

Costa 78 

Imbabura 

Itapura 25 


Alondra 


Tecpan 


Bithoor 


Pavon 76 


Abu Ghraib 3 


Ghr iss 75 


Setif 76 


Beni Slimane 76 


Tessalah 


Cheliff 78 


Romi 


Mahissa 16 


Mahissa 18 


Mahissa 19 


Aerie 


Helene 


Elize 


SST3 


SST2 


SST16 


SST6 


-comtzy 

Chile 

Chile
 

Chile
 

Chile
 

Peru
 

Ecuador
 

Paraguay
 

Brazil 

Guatemala
 

India
 

Pakistan
 

Iraq 

Algeria
 

Algeria 

Algeria 

Algeria 

Algeria 

Spain 

Spain 

Spain 

Spain 

South Africa 

South Africa 

South Africa 

South Africa 

South Africa 

South Africa 

South Africa 
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TAXLE 2. Pa- of adptation of the beat yleldinj lines of th IBVSN. 

Lioor cros 27 75 132 135 165 24.2 312 313 326 48 84+221 50 53 '99 31Q Site where entry was in top 10%317 344. If 32 70 101 130 144 159 308 309 335 338 29 31 64 137 336 10 '7 71,6 42 Z'37 34t5 170 323 4,3LW 364 1 

Pa Soe" xx Z a x x x x x x x 
Paon"S" 

Glea-GaInes 

Brochis"S" 

aracdlaS" 

Jun.teco 73 

E hes" 

BltJyS-a 

1iroca"S" 

x 

x X 

a 

x 

x 

x 

x 

x a 

x 

a 

x x x 

xa 

axxx 

a 

x 

x 

x 

X x 

x 

a 

• 

K 

a 

x a a 

x 

a 

a 

xx 

x 
• 

x x 

x 

a 

x 

a 

x x 

3x 

x 

a 

Nxp. 6SAL.Sea. 
PIOG.-1x 

Chfr.ca"S" a a 
xx 

a 

xx 

x x x a 

x 

a 

Pa onS 

O da olA 

a 

al:1co"" 
a 

x 

a 

x x 

a 

x 

a 

x 

a 

C~~o4Ax x 

x 

a 

x 

t 

a 

S I T E NUMB E R S 
ax 

6 

8 
10 
16 
27 
29 
31 
32 
42 
43 
48 
50 
S3 
64 
70 

Bahtesm, Ept 
Cairo.Egyptrafr el Seikh. Egpt 

AM"i, Ethiopia
LlloW,. iami 
Dlawehm, South Africa 
Gezira .S.. Sudan 
assla, Sum 
artoam, S 

Dca. iladosh 
Ishmad. Bwgladnh 

s Prsh. Idia 
New Dehi, India
Uttar Presh. India 
Oua. South Korea 

Helsinki. Finland 

74 Thessaloniki, Greece75 )rm~a, may30W84 Alentejo, Portugal 
99 Gorgai, Irm 
101 okn d. Iraq
IZI Winnipeg, Canada 
130 Imnterrey. Mexico
132 Sonra. mkico 
13S Neza, Arizona 
137 Davis, California 
144 Abardem, Idaho 
IS8 S. ito. hlva 
1S9 Dos Cerrados, Brazil
16S Carillanca, Cile 
170 Ancash, Peru 
242 Oslo, "l'ay 

Ilcmasty, Irlan
310 Jam. Spain 
312 ham As A r t313 haseerthy, Soutatralia 
317 Taiz, Tim 
323 Phil 
326 ma. 'si ner335 Missugi, U.S.A. 
336 Almajuela, Cuata Rica
317 Isahla, Phlippuam
338 lhtap . Nicaragua
344 Kwn 
345 Mud:Neb aska 
346 Oslo, Nay 



TABLE 3. Coparison of the average yield level of "the three hisbest 

yielding selections for past 3 years at Cd. Obrepon. 

Year * Average No. of 
Yield Experiments 
kg/ha 

1975-76 7348 48 

1976-77 6957 50 

1977-78 5676 58 

Results based on the yields of the top 142, 150 and 175 varieties
 

respectively in the three year periods shown above.
 

TABLE 4. 	Yield of varieties treated and untreated with Bayleton leaf
 

rust fungicide, Cd. Obregon 1977-78.(Yield values= kg/ha).
 

Variety 


Zaragoza 	75 


*Pavon"S" 


Yecora 70 


Hermosillo 77 


Jupateco 73 


Pavon 76 


Salamanca 75 


Siete Cerros 66 


Anza 


Torim 73 


Sonora 64 


Tanori 71 


Pima 77 


C.V. 


L.S.D.O.05 


* CH-8399-D-4M-3Y-ON
 

Treated Untreated Difference 

5721 5725 +4 

5712 5395 -317 

5546 4832 -714 

5525 4918 -607 

5466 5272 -194 

5324 5360 +36 

5205 5635 +430 

5156 4788 -368 

5125 4922 -203 

4806 4799 -7 

4752 4486 -266 

4585 4246 -339 

5096 5079 -17 

5.4% 7.3% 

388 517 

http:L.S.D.O.05


TABLE 5. Characteristics of selections under preliminary increase as cultivar candidates, Cd. Obregon, Yaqui, 1978. 
Cross and Pedigree 


Yield 
 Grain Height 
 L fRUSkg/ha color -I N SREA(cm) Obregon Mo 

Ceb l 4 
8(Cno"S"-Inia,,S" x Lfn/Tob x Ki.Pet-Raf) 6125 2BS 87SWM-1368-500Y-lB-501Y-503MOY OFI TMR 10R-MS1 6109 TSCeb 48(Cno"S"-Inia,,S" xS W N- l368 500Y Lfn/Tob x KI.Pet-Raf)B-..50 1y 5 0 5895

4 OY 2BS 9061095M TMR7C 0 5HR-MS 5S-M 0 
Au x Kal-Bb 


5840 
 3R 88SWM170327Y_lM 5y TIS 585-S TR
2 MOY 0 30MR-MS5967Kvz-H2009Her 


Kvz-HD2009 77 
5851SWM-2984-1M-Y. 2"RM2YOM 98 5H5-S TIES5182 TR TR 40165 

NdD-Se1101 2 
x Pavon"S" 

7C
WM-4249-Y-M-2Y-M 5719 28 92

2 5S 5S-S 30MS-M 5HS-S RMdD-Sel101 x Pavon"SSWel-2 9-yI- Mex 75a-2y-0o
SW-29l-M2-M6218 
 6042 
 28 
 93 TMR-MS 
 TMS 20MS-S 555 
 RM
SR-R 
(NdD-WW x Lee - Mex 75n/N)T171 Resel
SWM-4589- 7Y-1M- 3Y-OM 5643Hex 375 
 33 bH-s1 M -S 
 R5928 TEM TRRT TR O1Ok
 
(NdD-WW x Lee-Fn/N)Ti71 Resel
SWM-4589- 7Y-2M-0Y Her 77
 

5542R
5896 1R 0TM80 MTR TIER 10S

(N~dn-ww ,. Lee-Fn/N)Tj7b Resl 

TMR 
 TR
 
SWW-r589-81N Caj 71


SW-597-Ml-M6218TR0-R
 5772 
 2RS 
 85 
 TMS-MR 
 TMS 0R-MR 
 TR 10k-MR(dD.-WW x Lee-Fn/N)T171 Resel
SIWi-4589-7Y-18M. Y_060 Hex 75
6102 7 
5 76"- 91a 8' TIER-MS
Car 422-Anahuac 75 TS-S R T S5 - S5708 2BS 90 TIES

SWM-4610-2Y-17M-2y- 10 IONS THS
0 5782 CIER5ac76T

Car 4 
22-Anahuac 75 SO R542BS
6 85SW -4610-2Y-20M-1Y-oM S-S 0 TR TS5634 

(Pts/Tob-Cfn x Bb)Bb x HD832.S.5-On 

77CN-20769-A-8Y-1M-2y-5MlY-OM P 02 

5960 
 28 102
YdlngnS" x Bb-Cha 0 0 
5689 2B 82


CN-25995-Y-2Y-Oy TIR 0 40NS 
 0 
 TX
5858
 
/T'Pak F 6313/Tob-Cfn x Bb)B.Man-OnC?41-26346-B- 12Y-By-3M- 1Y_08 x CaI7Maya 7s- 579-- 2B 
 8728873H THR 00T R TS TR

luf7ay-S" Bltm~73S"-o=,l8-Torim
73 
 ac 76 

28
6077 95 10MS/20S
CN-28173-j8Y.7M-5Y-.M 5MS 
 20NS 10S 
 Ti
6121
 
(Tp x Cn-Mo66/B-Co)T 

5(TC- - Jup 73077 2.-3 &-05462
2 noCM- 977.2..2Y.3E.2Y-oN 2+R 78 10MS-MR plant no
plant 
 TR DR-I
tda f.iEu. equals beat: check 8variety and yield. Upper cr o73figEure equals Obregon result. 

http:CM-977.2..2Y.3E


-2-

TABLE 5. continued 

RUST REACTION 

Cross and Pedigree Yield 
kg/ha 

Grain 
color 

Height 
(cm) Obregon 

Leaf 
Mochis 

Rust 
R. Bravo P. Rica 

St ive Iwast 
Toluc 

Haya"S" 74-Moncho"S" 
CM-292S1-3M-17Y-4M-0Y 

6088 
5967 

2+B 86 THS 0 TR 0 lOre 

Titmouse"S" 
Her 77 
6055 2R 93 0 0 20MS-MR TS TS 

CM-30136-18M-1Y-1M-OY 6127 

Tanager"S" 
CM-30697-2M-13Y-7M-OY 

Jup 73 
5719 
5300 
Pima 77 

2B 95 0 0 TR 0 Twk 

Au-Tob x Saka 5994 3R 82 TIS-S 50S 1OMR-R TR 3ONR-NS 

CM-30835-R-7Y-11M-2Y-0M 5754 
7C 

KI.H686. F2600- Sr70 x Tob-Cno"S" 5650 2B 96 TMR TMR TR TR 20NR-NS 

CM-30986-I-1Y-1M-1Y-1M-1Y-OB 5920 
7C 

Buteo"S" 6227 2BS 88 0 0 TR TS IOR-HR 

CM-31070-Y-1Y-3M-2Y_IM-2Y-0B 5920 
7C 

Buckbuck"S" 5874 2R 79 0 0 5MS bOR TR 

CM-31678-R-4Y -2M-15Y-O 5861 
Nac 76 

Buckbuck"S" 
CI-31678-R-4Y-2M-15Y-2M-1Y-OB 

6139 
5675 

2R 93 TmS no 
plant 

no 
plant 

no 
plant 

lOMR-NS 

Pavon 76 

Buckbuck"S" 6308 3R 83 10MS-MR 0 TS TNS IOR 

CM-31678-R-4Y-2M-21Y-2M-OY 5967 
Her 77 

Puckbuck"S" 6275 83 THR 0 TMR TR IOR 

CM-31 78-R-4Y-2M-24Y-1N-OY 5967 
Her 77 

21huck"S" 5682 2R 87 0 OFl TR TIR %OR 

CH-31678-R-4Y-2M-500Y-503H-500Y-ON 5367 

Buckuck"S" 
Her 77 
6048 2R 95 TMR-R TlS TR 5S IONR 

CN-51673-R-4Y-7M-IY-2N-1Y-0B 5675 
Pavon 76 

Yr Resel(B)-Hork"S" 
CM-31934-IY- IN-2Y-ON 

5602 
5582 

23 64 10S-MS 0 TR TS 30MR-NS 

Yr 70 

Coc 75-Hork"S" 5314 2R 77 0 TlS 0 TS 20NS-0 

Cr-32041-3N-Y-N 4933 
Yr 70 

Coc 75-Hork"S" 5241 77 0 0 TR TS 0"6A 

CH-3204i-78N-2Y-OM 

YSCE-Kal x Hork"S" 

4933 
Yr 70 
6203 2 seg 94 ThS-HR 20S TES 5K-MR 20WR4 

CI-32111-i-1Y-7N-OY 6211 

3 
Y50E-Kal x Hork"S" 

7C 
5949 2 seg 92 0 TS T(5 TR 101-iS 

CN-32111-1H-iY-12N-2Y-ON 5858 
Her 77 



l 

TABLE 5. continued
 

Cross an PedigreeYieldCross 

Y50E-Kal 3 x Hork"S"CY - 32111-M-2Y-4MY_ M 

PV18A-Cno67 x HorkS" 


CM- 32151- Y-2M-4Y-o1 


Pavon"S"(Bb-Cno S x Jar/0r 
CM-3254-6Y-2M-OY 

CM-32537-7Y-7_5Y-oM
Pavon"" - :jac, S , 

Abura-Mazoe (Gb) Bchs"S"x 

Abura-Mazoe (Gb) x Bchs"S" 

CM-32622-38Y-lM-lY-Os 

Bb CB-32763-1-x 3Y- M.0YTob-Cno/HuacS-

CV-330e7--
Veery"S" -gy-0 

CV-33027--Veery"S" 3M-3Y-IMOy 

Veery"S" 

CH-33027-r-uM-3y.oM 

Veezy"S.CX-"33027-r-17m-1Y4N0Y 


CN-33027--j2M-ly-6X-OyVeeryS-

Xvz-T71/Maya74"S-

x Bb-lnia 


CO-33O89-W-3N- 7y-.3 0 y36
CK-33090-X-4XX-2Chat"S- -O 

OI-"3 3 
090-H-@-.4.2y. 5- 1YO 


cha"S" 
Cbat'S" 

OI-3090--&*.7..H-lYOpg5933 
Ct-33O90-M-1-1y-oM
hat"S" 

CX-33203-F-4K-4T-IN-j1¥.0N 


izaa"S,,) 

kg/ ha 


5946 

5861---
76
 

9135669 


Nac 76 

55795079
 
Nac 765831

6121
 

Jup 73 

5516
 
Nac 76 
5774' 

5760 

Mex 755802 

5542-


Caj 716025

585-8 
Mac 7657504796 

Pima 77 
5959 


Yr"7o
5759 


4796
 
Pima 775780 
4796TS 

4
 

Za 756046 
5238 
52382O' 

Pavon 76 
5820 


7C5975 


6140 

588
Mac 7676r-i
 

color 


3R 

3R 


2R 

3R 


2R 


2R 


2R 


2R 

2R 


2R 


2R 

2R 

2tB 


2B 


2R 


GraiPedigheGrain Height 

(cm ) 
87 

84 


87 

85 


83 


73 


87 


87 

80 


88 


88 

83 


95 


647-


92 


83 


94 


Ob e o
 
TMS 

0 


5KS 

5MS-MR 


TMS 


5S 


TMR-HS 

0 

TR
 

TMS 


T-20MS 

10R-MR 

TR 

5MR-S 


00 

TMR 


R U S Tea 

TS 

0ac 

TMR
 

TS-KS
 

20MS-S 


M 

TNS 

0 

0 

0 

TR 


TR-MR 

0B
 

THS 

T S 

RT
 

_R E A C Tut .. 
'vo 

30MR-MS 

IO R 

TR 

M 

THS 


OS-mR 
OSM 


lOMg-g_0 . 

30NS 


TXR 


TKS 


1CHR-MSI R-S 

20R 


-3

1 0 N 

P R c 

0 

TMS 

IONS 


S/

TS
 

TS 

S5
 

0oT 

0 

0 

oTM 

TS 
M
 

5 


0 

." 

Toluca.
-


2O 

1OK I1-wI 

5m-NS 

5R 

TR 

1OR-M
 

TNS-R
 

THR
 

40S-W6 

S S 

lO a-lgS 

-


http:IN-j1�.0N
mailto:090-H-@-.4.2y
http:CH-33027-r-uM-3y.oM


TABLE 5. continued. 
-J4-

Cross and Pedigree Yield 
kg/ha 

Grain 
color 

Height 
(cm) Obregon 

R U S 
Leaf 

Mochis 

T R E A C T I 0 X 
Rust 

R. Bravo P. Rica 
strips Rust 

Toluca 

Bobwhlte"S" 

CM-33203-G-9M-2Y-500M-500Y-0M 
4720 

4346 
2b 94 2 0 20MS TR TR 

Bobwhite"S" 

CM-53203-K-8M-1Y-IM-1Y-OM 

ZA 75 
5693 
6222 

2R 89 "HR 0 iOMS-MR TMR TpR 

Bobwhite"S" Nac 76 
5469 2R 78 TMR 0 TR TMS THR 

CM-33203-K-M-lY-1M-1Y-0M 5585 

Bobwhite"S" Torim 73 
5713 3R 76 0 fleck 0 TMR TMS IOKR 

CM-33202-K-9M-Y-jM-3Y-0M 5585 

Bobwhite"S" 

CM-33203-K-9M-24Y-JM 

Torim 73 
5411 

5188 

3B 86 0 5MR TR 0 1OR 

Bobwhite"S" Mex 75 
5654 2R 96 TR 0 TR TS TNl 

CM-33203--liM-1Y-lfM-1Y-0M 5783 

obwh ite"S" 
CN-33203-N-1M-1Y-6M-1Y-0M 

7C 
6284 

5997 

2R 100 5MR-R SR TER TR SES 

Swift"S" 7C 
5799 2R 98 TMS TES TMS I0S THR 

CM-33232-C-5M-lY-10M-OY 5777 

Raipo"S"-Pj62 x Emu"S" 
CN-33254-T- 1U -IY-6M-3Y-0M 

Mex 75 
6113 

6046 

2P 87 5R-MR 0 TES TS 1OMR 

lpo"S"-P)52 x zrnj"S" 
CM-33254-7--1Y-O- 500Y-m 

Her 77 
5692 

6046 
2R 89 5MR-MS TES 5S lOS 0 

Harrier"S" 

CK-33'35-Y- 2m- 3Y-0o? 

Her 77 
5723 

754 
3B(PB) 90 5S-MR TMS 1OR-MR TR 10R 

Junco"S" 
7C 
6275 2B 89 TR TES TES TiS 101R 

CO-334 3-H-3M-lY- lM-3Y-,'P 586 

Bb-Gallo x 
3 

Y5OE-Kai /Ln x HD832-Bb 
Nac 76 
5782 IB 86 0 0 T24R-MS TS OR 

C1- 3,,65 ",- - - 5Y- M- Y-0 6222 

Gallo-Cuckoo"S" x Kfz-Sx 
C!4-34630-D-5M-2Y-1M-1Y-OM 

Nac 76 
5828 
6222 

2 B 87 TS-MR 0 5MS TKR 1W 

Gal.o-Cuckoo"S" x Kvz-Sx 
CN-34630-D-5M-2Y-M-3Y-O0 

:dac 76 
5839 
6222 

2 B 87 Ofleck 0 10S-- TS 0 

Towhes"S" 

CN-34709-G-15M-5Y-2M-3Y 

Nac 76 
5658 

6127 
3B 98 0 IONS IONS-S 0 l0R-1 

Jup 73 
MWd63-T-r x Pichon./Blue tlt"S"-HesabiS" 

C-3726-r-2M-2Y-4M-1Y-OMx861 
5862 24B 91 535-MR 5MR-ES TIS TS TIL 
Mac 76 



TABLE 5. continued. 

Cross and Pedigree 

Bluejay"S"-Grajo"S"(Maipo.S./Bb 

CK-34742-E-2N- 8Y-2M-YOM
Ydln,,5._ZzS,,YdIng'S"-Zz"Sn 

CM-35048-33Y-2M-IY-M0 

x Tob-Cno) 

Yield 

kg/ha 

5994 

5861 
ac 76 

5239 

5536 

Grain 

color 

2B 

2B 

Height 

(cm) 

92 

76 

Obregon 

TS 

TMS 

R U ST R ELeajF Rtt 

111.cis R. Bravo 

TMS TMR 

0 5NS-S 

AC-

P. Rica 

10S 

TS 

-S 

TO IAs 

0 

101-f 

CM-35210-4pMIY-0M
Descf x Ka -BbDesc#2 x Kal-Bb 

CM- 3715-SY-5M-1Y-0H 
T 71Resl-Co75YrT -7Resel-Coc 75 

CM-36487-66Y3625Y63 
Br~k.72-J p 73YrBr 7 4.72-Jup 73 

C-36889-14Y-3M-2Y-oN 
Fa~l-Co 75Pimarath-Coc 75 

CH-36896-10 -2 - Y- MMoncho"S"-Condor-S-

Her568177 

6054 
ac 76 

5810 

5582 
70 

5882 

70
5705 

5870 
77 

6210 

558-2 

2BS 

2R 

2R 

2"R 

23* 

92 

75 

82 

100 

99 

5M4R 

20MS-S 

lOS 

TMS 

lOS-MS 

0 

TS 

1OIR 

TIR-MS 

0 

IONS-MR 

20S 

TR 

5IR-R 

40MS 

TS 

10S 

0 

TS 

TMS-S 

bR 

30NS-PR 

4ONS-NR 

0 

CM-36925-3Y-3M-4y-O 
Yr 70r75679 

5913 
2B 82 10MR-MS 0 TMR 5MS 20NS 

/TCal x Cno"S"-Inia.S 2 /b.Tob no2_ 
-cai - 7-7-Chr)Sajan3770-

Jup 3-Zp S" xCoc5Jup 73-Zp"S" x Coc 75CM-37614-8- 12Y- 5M- 1Y-0N 

Jup 73-Zp"S" x Coc 75 

CN-37614-B-I1UY.- ¥-Y0M 
J 7 -Zp" " xCoc5Jup 73-Zp"S" x Coc 75 

CH-37614-B-l4Y-M-3Y-OH 

Mac 765139 

ac 76 
5773 
538-1TR 

Mac 76Mc76004 
5381 
Mac 76 
-188 

5381 

2RS 

2tR 

2R 

83 

90 

90 

92 

TMR-R 

20S-NS 

0, 

5MS-S 

0 

205 

THR 

TS 

10MR-MS 

50MS-S 

1OR-MR 

0"S 

TS 

TR 

TR 

TIS 

10R-M 

TER 

IOR 

ThR 

JQp 73-Zp"S" x Coc 75CN-37614-B-I4Y- 5M- 1Y.0 
P-(x Inia-Soty/Sparro"S")PavoS-. 

C1-37705-C-1Y-4H-OY 
(Ob-Czo x Inia-Soty/Sparrow"S-)pa.,on,S-

0 E -377 0G -2-3 °ly..0g 

(Cno"3*-soty PtTob"S"/Tob2 -Npo x Inna"S"-Npe)Mon"S"
C- 37 756--7Y-3M-1y-oM

T~b-opo" " xCTwh-PoWS" x 7C 

CN-37855-A-IY- M -1Y. MTT

57485382'"T 

Nac 76
5802 

b325 
576 

5687 

Nac 
76 

SSS0 
518
a,- "'b" 
5730 

2R* 

2Hc28 

2B 

3R 

92 

83 

80 

P2 

95 

1ONS-MR 

0 

0 

0, 

5MS-HR 

TS 

TmS 

TMW 

5S 

20S 

40S 

SHR 

TE 

TR 

THR 

TRT 

0 

TR 

TmS,-

Tit 

3DOMR-

IN-
I tR 

0-

Scum* 
Mex 75 



TABLE 5. continued. 


Cross and pedigree 


Yoh-Popo"S" x 7C 
CM-37855-A-IY-8M-3Y-OM 


Yuh-Popo"S" x 7C 
CN-37855-A-lY- lOM-IY-OM 

2 

Ore F1 15e-Fdl x Mef"S5-Tib632/Coc75 

CH-37987-I-Y-2-2Y-OM 


Ore FI 158-Fdi x Nef"S"-Tib632 /Coc7S 

Ca-37987-I-1Y-6M-OY 


Em"S"-ildress x Kal-Bb 

CN-38199-A-1Y-7T-OY 


Em"S"-INidress x Kal-Bb 

CN-3S199-L-11Y-Vq-1Y-M 


T.mes. x Kal-Bb/Anahuac 75 

CN.-38236-L-6Y-1H-OY 


YdIneS" x Kal-Bb/Hork"S"-No73 

CN-38558-A-7Y-9-IY-n 


(Ry7"S"/Kal-Bb x 7C-Nad63)Horkt" -

CN-391&-S0on-5S2Y-OM 

Helms-COC15 x Bjy"S" 

CN-1195-J-7I-Y-O 

Is Wits grain; R1 Red Grain; S= Soft grain. 

Yield 

kg/ha 


5663 

5783
 
7C 
5616 

5782
 
7C 
S381 

5344
 
Pima 77
 
5752 

5238 
Nex 75
 
5974 

5542
 
Caj 71 
5697 

5885
 
Nex 75
 
5785 

6327
 
Mac 76
 
5702 

5782
 
7C 
5840 
5183
 
7C
 
5362 

4933
 
Mac 76
 

Grain 

color 


3R 


2 B 


2B 


2 seg 


2R 


2R* 


2R* 


2B 


2B 


Height 
(cm) 


83 


84 


82 


80 

77 


92 


81 


96 


95 


71 


Obregon 


TPR 

0; 


TR 

0 


1ONS 


lOS-MS 

SR 

TS 


5R-MR 


TS 


R U ST 

Leaf 


mochis 


514-S 


TS 


TS 


TR-MR 


TIR 


0 


5S 


TS 


0 


TMS-S 


RE 

Rust 

R. Bravo 


TMS-MR 


THS 


TR 

TR 


101S 


THS 


51S 


10U-IES 

30NS-MI 


SR-MS 


-6-


A CT 10
 
Bt Ot 

P. Rica TOL] 

TMS 10-43 

TIER 20MR-NS
 

TR 20R-ES 

0 201-1 

SR 101-U 

5S THR 

0 1OR-n* 

TR TR 

TR 303R-US
 

20S 0 



'TABU 6 . T"14 of allf "action advance 1 
at u. lo¢atio in UmxL f

oaLbLe raleaftm"u ltiva. 1
 

Pedgrety
pee 
Who 

VeowrofS" ObACH-28285-2T-6M ON 
-'ei C Tad Pa 76V8z'"S" 5261CN-33027-F- 15.-5 6979 9972 7404 109.20 . 5689,o)bOz't-S" 6275 9171C-10712-1Y-1-6Y-.M 
 y.-0y 7115 105.04692
oUCkbuck'?S. 6819O- 3 

1678R-.21.21Y.OM 9472 6994 103.2Veely"S1 5828 6014 
 9037 
 6956 102.6 . 4725 
 6771 
 8875
5286 6790
7007 100.2*Pavon 76 8069
CM-8399-D.4M-3Y..M..0K 6787 100.1TPavo 76 S 5539 6160 8644 
 6781 
 100.0
Titwousesil 5414 6069CM-30136-.3Y-lY-O 8852 6778 100.0
Diokci[ssel"S" O-. 3 5000 6257l0 9 
9-C-1y-.3y-0H 9014

Bluejay-S,, 5372 6111 
6757 99,

IM'528 7 
-J"1Y" 2M.1Y'4M-0Y-501Y0H 8685 6721 99.2Buck Buck"S" 4953 6600CH-31678-R-4Y-2.SY.OM 8694 6716 99.1Pavon"S" 5278 5965CN-8399-D-.4M-3Y-3M.Y.Y

0M 8898 6714 99.1Flickar,"SV 5556 6465C-8954-B-7M-1Y-1M1y 8060 6694Y-.0.2Ptz.OY 98.85617Titmouse"s- 30 3 5833 8227CH- 1 6-Y-Y-OM 6559 96.8Venern"S" 4528 6264C-5375-F-1Y..1H-.1y.1H0y 8861 6551 96.7
Hezosillo 77 4819CH-20668-D-4.Y-4.H-1Y. 
0 y 

6;11 8565 6498 95.9OJunc"S" 6257CH-34704-C-2M- 500Y.OK 
4325 8648 6410 94.6Junco"S1 4336 6069C-33483-C.7M..y. 8306 6237M 92.95078
*Pima 77 5792 
 7782 
 6217 
 91.7
4251 
 6000 
 7625 
 5959 
 87.9
 

4639 
 6160 
 5868
*Mexican Commercial cultivars 
6806 86.6 

TABLE 7. Promising advanced lines under increase in Hexico for possible releasePM- as cultivars.P0H0 Gr'ain
Grain go Or Yield*
ed 

Reactionaeft .Puciniarecondta1978Color Obregon Obr'egon IlermoObregon Hochisque e76-77 77-78 77-78 toa Ri7

77-78Buckbuck"S, Rica Bravo
Red 7301/6420 5828/5414 6014/6771 9037/8875
CM-31678-R-4Y-2M-21Y.oM THR TR 
 lOR TRKal-Bh Pavon 76 IOHS TR
Nacozar1 76 Nacozar176

Buckbuck"S"l white 7199/6420 
5278/5414 5965/6771 8898/8875
CH-31678-R-4Y-2H.SY-oM THR

Kal-Bb TR TR TR IONS TRPavon 76 Nacozari76 Nacozari76Titmouse"S- Red 711G/5788 5000/5414 
 6257/6771 
 9014/8875
CH-30136-3Y-IY-OH 20"S TR 5S IOMR 10MR
Torim 73 Pavon 76 1OMRNacojr176 Nacozari76

Vireo"S" 

White 
 7321/7435 5261/51#14 6979/6771 9972/8875
CM-28235-2Y-6Y-OM TR TMSNacozari76 Pavon 
TR TR 0 T7576 Nacozari 76 Nacozari76Junco"S" 

White 7153/7053 
5078/5414 5792/6771 7782/8875CM- 3
3483-C-7H-1Y-oM 10M THR IOR 10MR
Nacozari 76 Pavon TR TR76 Nacozari 76 Nacozari76 

First number is the yield of the PM. 
The second number is 

and 
 is indicated below the yield. Yield: 

the yield of the highest check variety in the experiment
Kg/ha. P= Advanced Lines
 

li 

http:CM-31678-R-4Y-2M-21Y.oM
http:C-5375-F-1Y..1H-.1y
http:Y-.0.2Ptz.OY
http:CH-31678-R-4Y-2.SY.OM
http:1678R-.21.21Y.OM


TABLE 8. Highest yielding selections from the experiments at San Jose, El Batan 1978 and their rust reactions at 4 locations In Moe!dw. 

Cross and Pedigree Yield Seed Feight* Stem Rust Leaf Rust S rwit 
kg/ha Color cm Refugio Roque Refugio Roque Toluca Saltillo . 

Bb-Gallo x Y5OE-Kal 3/Lfn x HD832-Bb 8708 2B 105 30MR 0 - 20MR TR TKR SiU 
CM-35574-F-4M-IY-IM-500Y-101B-0Y 7517 

Tes 76 

Bb-Gallo x Y5OE-Kal3/Lfn x HD832-Bb 8458 2B 100 30MS TS - TR TR SMR 2M 
CM-35574-F-4M-1Y-IM-500Y-100B-0Y 7517 

Tes 76 
Buckbuck"S" 8083 R 100 0 0 5MR 20MR 0 TR 5R 

CN-31678-R-4Y-2M-500Y-506M-500Y-500M-OY 7517 
Tes 76 

Cebeco148/Ron-ChaxBb-Nor67{(/HK38MA(4777/ReixY-Kt)/Yr) 7900 2R 90 20MS 0 20MR seg 0 0 0 THR 
Tucan "S" } 6667 20MS 

CK-33682-L-1Y-1Y-8M-1Y-100B-OY Tes 76 
Ti 71 Resel-Huacamayo"S" 7825 2R 105 40MS 0 40S 50MS TR TIR IONR 

CX-39321-16M-1Y-2M-OY 6667 
Tes 76 

Kal-Bb x Moncho"S" 8467 2B 100 20MS 20MS TMS 40MS 0 TMR "M 
CM-40226-M-Y-3M-OY 6633 

Te s 76 
Kal-Bb x Moncho"S" 8242 2B 105 SMR 10S 10MR IOMR 0 TMR 0 

CN-40226-7M-5Y-4M-OY 6633 
Tes 76 

Bluejay"S"-Jupatec i 73 8233 2R 95 5S 20S 1OMR 40S 0 TIS THR 
CN-40036-21M-IY-2M-OY 6633 

Tes 76 
PAya 74"S"-Pavon"S" 7858 2B 100 10MS TMS IOMS TS 0 TR TR 

CN-39426-3M-5Y-M-OY 7717 
Tes 76 

Kays 74"S"-Pavon"S" 77c9 2B 110 TMS TS TR 5R 0 SMR 0 
CM-39426-8-2Y-IM-OY 7717 

Tes 76 

-/"(Sn64-An64x Nad63/Jar"S").Pavon"S" 7575 2B 100 1OMR 10MS 10MS - 0 0 5HR 
CH-40581-8.-3Y-3N-OY 6950 

Coe 75 
K%500.2-Blu eay"S" 7142 28 100 20HR 0 20MR 20MS 0 TR IOPE 

CM-404a80-26N-5Y-IM-OY 6950 
Coe 75 

ND 2206-Hork"S" 8200 28 1,5 TR MS 30R 20MS TMS 10S 20NS 

CN-39908-62M-1Y-1H-OY 7767 
Tes 

R37-Goli.s 22/Cro-Inia"S" x HD 832-On 7375 - 100 1OHR 20NS TMS - 0 TMR lot 
g-P-585-7'sN-1Y-2M-OY 7067 

Pavon 76 
Ptlotao-Jup teco 73 7892 iR 110 TMR 0 10MR SUmS 0 TIS am39 

CN-36876-39lY-2N-OY 7875 
Pavon 76 

Coo-C x Kal-B/Pci"S" 7858 2B 100 10MR 10MR 30MS SOS 0 SMS 4R 
eS-29666-103K-IY-IN-OY 7858 

Pavon 76 
Cno-7C x Ka-Bb/Pci"S" 

CN-9686-7N-SY-2N-OY 
7758 2R 105 101S 0 TIR IOMR 0 TIM 400 

Pavon 76 



TABLE 8. continued. 

Cross and Pedigree 

BIy "S " x Tp( Cno-Ini a S )2 
CR-29989-Tp( M--a 2 

Yield 
kg/ha 

7817 

Seed 
color 

2R 

Height* 
cm 

115 

Stem Rust 
Refuglo Roque 

TMR 0 

R 
fu 

20MR 

Leaf Ruat 
Rque Tolucao o s T o c a 

60S 0 

tU.S l ! / 
TIS 

e 

0 

CI-35044-110M- 1y- 3 M- OY
V64125.1.14 x Kal-Bb/Pavon-?S,, 

C-4123-C-1M-3Y-1M-Oy 

/rfn-x2(4777/Re1 x Y-Kt)7IMaya 740"S" 
S-M-4743-14Y-l.M-3y27oy 

7C-Pavn"S,,Pavcn7C-Pavon"S" 

CN-36569-8Y-1M-1y-1M-0y
AnauacT/7ReelPimaAnahuac-T171 esel 

CN-37024-21Y-1M
7y- 2M.0 Y 

Mapache7700 

6483 
Tes 76 
7342 
7592 

8033 

8575 
767642 

6467 
77 

7492 

8083 

2B(S) 

2B 

3R 

2B 

2R 

95 

105 

105 

95 

100 

1OMS 

20MS 

20NS 

10MS 

105 

20MS 

10NS 

105 

0 

0 

-R 

2011S 

SS 

-

20MS 

20NS 

30MS 

0 

0 

T 

0 

TIR 

SHR 

TR 

TIR 

5ER 

Th 

1065 

T1 

SO 

1ON 

Cm-232 -my. .0 
CN-32537-22Y-rn.4Y..1w.OY 

T~ e I S ,PTaieger"S" 

CM-30697-15Y-4K
( 4 y- 2 ..0 YP~v~"S"Ib-Co-Sx a /Ol~aS-)Pavon

Ja/Irizaba"S") 

CN-32534-6Y-311Y-1y-1 0 y 
SD 22.40.1 x Fuwy-Bb/Moncho',S" 

C708037757-C-2Y-530-1.MOy 

Mapache 
7700 

65 avo n 767558 

7683 
76 

7725 

666 

Bit"S" 
03T 

2R 

2B 

3R 

100 

110 

90 

20S 

0 

TMS 

40MS 

0 

0 

-T 

ONER 

TmS OMR 

0 

0 

TER 

TER 

0 

5N 

YR 

Ti 

oXInia-Soty/Sprosw"S-)pa.,on-.S-; 

C
37 7

0S-X-2Y-7N-3Y-1N.CY 

ZWS"-Rl NIrs x Kai-B)C-09--Y3IY1oY8091 

C-319-F-2Y3-1. . 0750--80 

Pavon 767642 
M0T0 

Pavon 76 

3R 

2R 

95 

95 

TS 

0 

0 

THS 

51S 

TIMR 

ONR 

20MS 

0 

000 

TR 10MR 

Vea"S" 

C16- 3 3027-F-M..1YGE-y-2m-.oy 

vem -F l .7750= 

Tea781776 

50 
coc 75 

5909 

2R 

2R 

95 

95 

0 

0 

IOS 

TR 

20MS 

10MS 

5o1( 

60S 

0 

0 

TR 

TR 

T 

0 

Imbumt -m-

CK307I2-Y2-YU-y7583 
Coc7525 75 

Pavon 76 
8958 

.x7442 

2R 

2R 

85 

85 

0 

10MR 

TMS 

TMR 

-

-

SOS 

805 

TR 

0 

THR 
T 

TIR 

30M
_0 

70S 

0 1 3 M3-K-9N15Y-1N-4Y3NOY 
Te a 76 
8833 

7442 
Tea 76 

2B 100 0 TMS TR 20KS 0 0 

-

201 



TABLE 8. continued -3 

Cross and Pedigree Yield Seed Height* Stem Rust Leaf Rust SIM 

kg/ha Color cm Refugio Roque Refugio Roque Toluca SalitUo Tlc 

Bobhite"S" 8475 2B 100 0 5MS 0 40NS TR 0 
CM-33203-K-9M-,i5Y-IM-4Y-IM-0Y 7442 

Tes 76 
Bobwhite"S" 8133 2B 85 TMR 0 TMR 10MR TR 0 201R 

CM-33203-K-9M-9Y-4M-Y-2M-0Y 7442 
Tes 76 

Bobwhite"S" 7775 2B 100 TR TR 5MR 20MR TR TR 0 
CM-33203-K-gM-33Y-IM-IY-IM-OY 6442 

Tes 76 
Bohwhite"S" 7717 2B 95 0 TR TMR 10MR TR TMR 0 

C0-33203-K-9M-24Y-IM-1Y-2M-OY 6142 
Tes 76 

Harrier"S" 7608 2B 120 30MS 40S 20MS TMS 0 TMS lOR 
CM-33435-P-M-6Y-lM-IY-M-OY 6733 

Coc 75 
Kaya 74"S"-Sparrcw"S' x Sap"S" 7058 - 100 5MS 0 40MS 60S 0 TMR TR 

CH-33475-L-11-2Y-2M-3Y-lM-OY 6708 
Mex 75 

GaUo-Yr ResaI(BI/Au x Kal-Bb 8733 2B(S) 95 5R 0 5MS 40MS 0 TMR 
CM-34603-A-I1-3Y-3M-3Y-1M-OY 8458 

Pavon 76 
Geiio-YrResel(B)/Au x Kal-Bb 8467 2B(S) 105 0 0 5MS 505 TR TMR TR 

CM-34603-A-IH-3Y-1H-5Y-3M-0Y 8454 
Pavon 76 

Owl"S" 8000 2R 105 TS TS TMR 30MS 0 TR 10R 
CN-34704-I-IM-IY-1M-IY-2M-OY 7375 

Tea 76 
Touwbe"S" 7708 2R 110 TMR 30MS 0 40HS 0 TR 0 

CN-34709-J-1H-2Y-M-6Y-1M-0Y 7375 
Tes 76 

KI.H.645.YU000-Jup73(Kal-B/CnoxBb-Gallo(I67 xS 310- 7058 2R 95 10MR IOMS 30MR - 0 101S TNR 
l/LA-U9.47_7cs) 587--'1 

CN- 360g-1-2N-IY-3M-2Y- 3-0Y Coc75 
Kl.H.gSi..Y'0000-Jup73(Kal-Bb/Cnox~b-Gallo(I67 x S310- 7758 2R 90 IOR 40MS 2014S - 0 301R 30MR 
PIA-U1 1U3.'7)7CCn) 

CN-3609O-I-b4-1Y-5M1IY-1N-0Y 
5871 
Coc75 

3jy"S"-Gmajo"S"(aIpo"S"/Bb x Tob-Cno) 7475 2R 110 10HR 0 - - TR THR 2010 
Ci-23'7'2-F-7N-IY-IM-1Y-2H-0Y 5871 

Coc75 
NO'MNS"-INoc 73 7408 2R 105 0 IONS 0 - 0 TR 4M1 

OI-32226-JN-1SY-1N-3Y-1-OY 6200 
Pavon 76 

Talm 73-Huacmayo"S" 7400 2B 125 TS TS TMR THR TR Tt 0 
0I-31g$5-71N-2Y-IN-IY-IN-oY 6200 

Pavon 76 
Kvm-ND 2009 7400 2R 105 0 5,Q- 5S S0S 0 0 0 

USU-22I-I-IY-1N-2Y-14-OY 6200 
Pavon 76 

&I-lb LCJ 71"S"/Hork"S" 7233 2B 95 5S 5MS 5MS 301R 0 T8 i 
CN-328111-iY'-6N-1Y-2N-0Y 6 

Pavon 76 



TABLE 8. continued 

Cross and pedigree 

(Tp x Cno-No66/Bb-Cno)Za 75 

CO-2 9
0
77
-2M-2Y-1N-4y-M1Oy 

M
aya74"S"-Moncho-S" 

CM-29251-3M-17Y-14M-lY-lB_0Y 

Yield 

kg/ha 

7633 

8525 

7717 
87158 

76-

Seed 

color 

2R 

B 
B 

Height* 

cm 

90 

105 
10 

Stem Rust 

Refugio Roue 

0 -TR 

-

Refugio 

Leaf Rust 

Roque Toluca 

- 0 

0 

Salt1llo 

TR 

5 

To 

low 

5R 

-

V a l l d ~ 'S "PValvidia"S" 
C-30109-1M-1Y-4M-Y1¥-

2B.0Y 

av o n 7 6 
8575 
7567 

2R 100 TR 20S 40MS 0 SEES 5sk 

Tanager"CM-30697-2M-10Y-IM
2y-2BOY 

Tanage,"S',CocTanager"S" 

CN-30697-2M-3Y-5-1y-1B-OY 

Bx~c~s"S-Pavn76COCBrochis"S'-Pavon 76 

CNl-35317-2M-1Y-8M-2Y-1BOY 

Naya74"s"/vpo-.Cdl x Bb-Cno"S' 
CX-29.^55- 3N-2Y-1H-1Y-2B_0¥ 

S "S"G~a~"S,,PavonSparroie"S"-Grajons. 

CH-35195-1M-3Y-1M- 1Y 18 0 y 
ydin&"S"j/TFn-Th3 

x II44.29-Th 2 
/Cfn4)Sr7 

CX-3735-314.1YI3 
1 -IB..8 0 y6 

y. 9I ...... r.)SqCN-3S735- - Y-2-1. Y -

Gallo-Aut.II61.15 
7 x Cno-No66/a-zo"S" 

,I5- 8-Oy0 
C2-3003-14Y-3Y..M..Y-2B-OY5933 

Pima 77 
8550 
7000 

758217 

7000 
75

7917 

7450 

Pavon 76765075-0 

76 
7525 

7450 

7450 

2Tea 76 
70332066R 

Tes 767300 6 
730000 

28 

2R 

-

2B 

2R 

2R 

2R 

2B 
28 

105 

100 

100 

110 

100 

105 

110 

105 
105Y1 

0 

0 

TMR 

10HR 

514 

0 

0 

TER 

TMS 

0 

20S 

TER 

TR 

0 

TR 

TUS 

SS 

20HR 

10NS 

_TR 

TIES 

60S 

--

60S 

-

-

INS 

-

0 

0 

TR 

TIR 

0 

0 

0 

0 
0T 

0 

0 

IONSI 

TIES 

TIS 

0 

TE 

TR 

T 

SR 

SR 

30S 

T 

TR 

Gallo-At.U61.157 x Cno-No66/Noncho,,S"
CO-30003-14Y¥- 3Y-1N- Sy-18.Oy 

7192 
5733 

28 110 0 0 TS - 0 TIS TiM 

Cll- 011@5-lT-lY-SM.Iy. B_0y Papache8125 
7186" 

2B 110 101(S 0 - 20S TR TRRT Ti 

Pavon 76 

* slait at Toluca averages at least 10cm more than at Obregon 



TABLE 9. Sources of winter wheats by country represented 


in CIMMYT winter wheat crossing block, 


Country Number of lines 


Argentina 1 

Chile 
 42 


France 
 24 

Great Britain 39 
Holland 2 

West Germany 7 
Austra 2 

Soviet Union 
 13
 
Hungary 6 


Poland 6 

Romania 31 
Yugoslavia 18 

16 

Vashington, USA 4 

Oregon, USA 162 

Indiana, USA 6 
Kansas, USA 

Colotrdo, USA 12 

Nebraska, USA 29 

Mrt Carolina, USA 1 

Taes, USA 1 
Oklabow, USA 3
 

NAan, USA 4 
Soth KoAea 21 

JapanI 
Cina (PR) 58 
South Africa 1 

TABLE 10. Advanced line derivatives of Spring x Winter croenw ith 

high yield potential and good disease resiiteca.-

Cross -CosM u 

Ceb 148(Cno"S"-Inia"S" x Lfn/Tob x Kl.Pet-Raf) S NS 

Au x Kal-Bb 
 SN-1703
 

NdD-Sel 1012 x Pavon"S" SWN-29 

(NdD-WW x Lee-Fn/N)Ti 71 Resel SWN-4589 
Car 422-Anahuac 75 SIN-4610 

Au-tob x Saka 
 CM-30835
 
KI.H686.F2600 - Sr70 x Tob-Cno"S" CH-3096
Kvz-Buho"S" x Kal-Bb=(Veery"S" ) CH-33027
 

Kvz-Ti7l x Tito"S"=(Chat"S") CH-33090

Au x Kal-Bb/Wop"ISI=(BobwhiteI"S") CH-33203 
Gallo-Cuckoo"S'x Kvz-Sx CH-.34830
 

Ymh-Popo"S" x 7C 2Cl-37855:
 
Ore F1 158-Fdl x Mef"S"-Tib63 /Coc75 CM-37997
 
Emu"S"-Mildress x Kal-Bb 0[-2.8b9 

T. aest x Kal-Bb/Anahuac 75 C..-32"36
 
Heima-Coc75 x Bjy"S" cm-4il95 -Ceb 148/ on-ChaxBb-NorC7({/HK-38MA(4777/ Rei-Y-Kt)FYr} c3I-13:832 
Tucan"S" -I 
R37-Golil 121/Cno-Inia"S" - HD832-On S9VH-45 
V64125.1.14 x Kal-Bb/Pavon "S" Ct-*41213 
Gallo-Yr Resel(BYAu x Kal-Bb CH-14603 
Kl.H.645.Y48000-Jup73fnoxBb-Gallo(I67xS310-Pi/LR-II18.47)7 C-360-


Cgfl) 

http:V64125.1.14


TABLE 11. Yield of uultjne,ow";sit vaiieti.6 and thefr c*omoutCo,,,p 
 d to St.,,,. viewteIg,,Cd. 'Obvegon1977-78. 
No. Variety, or election PedIgree 


33 Pavon 76
25, Flicker"S" 
 CM-8954-B-7M-1Y-1M-0Y 


40 Flicker"S" 
 CM-8954-B-7M-1Y-1H-IY-OM

4 Jupateco 73 


12 Bb-Kal 
 CM-9160-1M-5Y-5M-2-0M 

30 Hugo #1 


*26 B6-OY 


9. Ron-Cha x Bb-Nor67 
 CM-548-F-5Y-4M-3Y-3M-lY-ON

*28 B8-OY 

*20 B9-OY 


4 Brochis"S" 
 NCM-5872-C-Y-1M-3Y-0
-31 Bolsena"S" 
 CM-8625-G-IM-4Y-1M-Oy
14 Bb-Kal 
 CM-9160-11M-5Y-4M-2Y-OM
34 Brochis"S" 
 CM-5872-C-IY-IM-1Y-M-Y0 

21 Brochis"S" 
 CM-5872-C-IY-5M-1Y-2M.0Y 


2 Harrier"S" 
 CM-33435-Y-2M-3Y-OM 

19 Brochis"S"-7C 
 CM-28784-3Y-2Y-OM 


*22 B-12

*18 B-13 


5 Vanern"S" 
 CM-5375-F-1Y- IM-3Y-1M-OY 


8 Vanern"S" 
 CM-5 375-F-1Y-1M-1Y-IM-Oy

13 Vanern"S" 
 CM-5375-F-IY-1M-3y-1M-Oy
*32 B-15 


*15 B-14 


36 Brochis"S" 
 CM-5872-C-1Y- 5M-2Y- 2M-OY 


*10 B-0 


28 Nacozari 76 

37 Polio "S" 
 II- 35129-26Y-2M-IY-IM-1Y-OM 

7 IWP 85 = S221-SS 2 
 72L-178 


39 Bolsena"S" 
 CM-8625-G- 1M-4Y-1M-1Y-4M-0Y

*17 B-11 

24 Buteo"S" 
 CM-31070-S-3Y-7Y-OM 

23 Local Check 

11 Pima 77 

35 Siete Cerros 


38 IWP 19=E6254-Kal2 
 72L- 41 

35 Osprey"S" 
 CM-8701-A- M-2-1M-3Y-0M
1 Osprey"S" 
 CM-8701-A-IM-2Y-3Y-OM

27 
 Bb-Nor67 x Cno"S"-7C CH-1586-500M-500-500B-OY 


CV 6.2% 
 F= 13.02**
 
LSD 0.05 641 kg/ha Mean yield = 6369 kg/ha

* Multiline composites
 

YIeld 

kg/ha 
7531
 
7503
 

7378
 
7344
 
6964
 

6944
 
6847
 

6794
 
6764
 
6739
 

6725
 
6708
 
6700
 
6661
 

6656
 

6636
 
6586
 

6569

6536
 

6489
 

6442
 
6411
 
6389
 
6369
 

6317
 

6294
 

6275
 
6228
 
6161
 
6119
 
6108
 
6006
 
5986
 
5975
 
5900
 

5722
 
5658
 
5628
 
5536
 

24 

http:CM-5872-C-IY-5M-1Y-2M.0Y


B-10 

TA ZLit. CaWmwuo 
omp*iont 

of the, yeld of mltin. 
and t avemztg of the 

coote 
omionts,T 

NL 
Coqosite Components 

B6-O 


Brochis"S" 

Ron-Cha x Bb-Nor67 

Flicker"S" 
Bolsena"S" 
Bb-Kal 

B8-OY 


Brochis"S" 

Flicker"S" 

Bolsena"S" 

IWP 19=E6254-Kal
Pollo"S" 


Osprey"S" 

B9-OY 


Brochis"S" 

Flicker"S" 

Bolsena"S" 2 
IWF 19= E6254-Kal 
Polio "S" 

2 


C-5872-C-1Y-1M-3Y-0M 

CI-5484-F-5T-4N-2Y-M-OY 

CM-8954-B-71-IY-11-OY 

CN-8625-G-1N-4Y-11-1Y-M 
CH-9160-1IN-SY-2Y-0M 

CM-5872-C-IY-5M-2Y-2H-OY 

CM-8954-B-7M-1Y-1H-IY-0 
CM-8625-G-1M-4Y-1M-1Y-4M-0Y 
72L-41 
I1-35129-26Y-2M-1Y-1M-1Y-0M 


CM-8701-A-1H-2Y-1M-3Y-OM 


CM-5872-C-1Y-5M-2Y-2M-OY 

CM-8954-B-7M-1Y-I1-1Y-ON 

C-8625-G-1M-4Y-1M-IY-4M-OY 
72L-41 

II-35129-26Y-2M-Y-1M-Y-M 


Bb-Nor67 x Cno"S"-7C CH-1586-500M-500Y-500B-OY 

Ron-Cha x Bb-Nor67 

Brochls"S" 

Harrier"S" 

Hugo I 


B-11 


Bb-Nor67 x Cno"S"-7C 
Ron-Cha x Bb-Nor67 

Drochis"S" 

Harrler"S" 

B-12 


Brochls"S" 
Osprey"S" 

Fllcker"S" 

B-13 


Brochis"S" 

Flcke"'S" 
Brochis"S" - 7C 
Buteo"S" 


B-14 


Vaxern"S" 
Bb-Kal 2 

IWP 85= S221-SS 


B-15 


Vanern"S" 
Bb-Kal 


2

IUP 85= S221-SS


Siete Cerros 

Pima 77 

Nacozar' 76 

Jupateco 73 

Pavon 76 


CN-5484-F-5Y-4M-3Y-3M-1Y-OM 

CH-5872-C-1Y-5M-IY-2M-OY 

C-33435-Y-2M-3Y-0N 


CM-1586-50O-500Y-50OB-OY 
CM-5484-F-5Y-4M-3Y-3M-1Y-OM 
CK-5872-C-1Y-1M-1Y-1M-OY 
CH-33435-Y- 21- 3Y-O 

CM-5872-C-1Y-1-1Y-1M-OY 

CH- 8701-A-1M-2Y- 3Y-OM 

CM- 8954-B-7N-IY-IM-OY 

CN-5872-C-Y-1M-IY-IM-OY 
C-8954-B-7- iT- 111- OY 
C0-28784-3Y-2Y-O 
CH-31070-S- 3Y-7Y-ON 


CM-5375-F- i- 1M-1Y-1N-OY 
CM-9160-11M-5Y-4M-OY 
72L-178 


CM-5375-F-1Y-IM-3Y-1M-OY 
CM-9160-11M-5Y-SN-OY 

72L-178 


ML = Multiline Y = Yaqui, 1977-78 

varietie, 
77-78. 

Yild 

kgIt. 

680'? 


6725
 
6794
 
7403
 
6708
 
6964
 

6764 


6317
 
7378
 
6119
 
5722
 
6228
 

5658
 

6739 


6317
 
7378
 
6119
 
5722
 
6228
 

6294 


5536
 
6794
 
6656
 
6636
 
6944
 

6108 


5536
 
6794
 
6661
 
6636
 

6569 


6661
 
5628
 
7404 

6536 


6661
 
7403 
6586 
6006 

6369 


642
 
6700
 
6161
 

6399 


6411
 
6964
 
6161
 

5900
 
5975
 
6275
 
7344
 
7531
 

r~epeot1iv 

Ave. yield 
of component 

6918
 

6237
 

6353
 

6513
 

6407 

6564
 

6664
 

6434 

6512
 

2S
 



TABLU 13. List of varieties ha~-ing resistance to 
alimimm toxicity (orestameito) used as 
Pmruuta in 135 crosses to produce lines 
vith homzygous resistance. 

Name 
 Name
 

Alondra"S" ' 
 PAT 7219
 
PAT 72160
Wq-RN 


Kavkaz 
 PAT 72195
 
* Aurora 
 PAT 72219
 
* Cebeco 148 
 CEP 7431
 

Cinquentenaxio 
 PT 69162 
Jacul 
 PT 7065 
Maringa 
 PF 70354
 

PF 70402
Londrina 


PF 7178
Nobre 

Abura 
 PF 72225
 
Coxilha 
 PT 72254
 
Lagoa Vermelha PF 72640
 

PF 7326
 
las 52 PT 7331
 

PF 7371
Ias 54 


PT 74267
Ias 55 

PF 11.1001.62
Ias 57 


Ias 58 
 CNT 7
 
Ias 62
 

las 64 

Pel SL 1268.69
 
Pel 73280
 

Ias 63 


BH 1146 
 EC 493.9.11
 
B 1701
 

Winter Wheat
 

Susceptible to aluminium toxicity but
 
does well in acid soils.
 

4:
 

Dr.Caft Tram ofUNmora Cd"01q Mndft"Mmkit tomamddt mmr 

2V
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TABiL 
 14. ,List:of advanced lines resistant to Hel
and leaf rust in tropical conditions ofrPoz - doj
 

Name and pedigree 
 Reaction'to'
 
leaf rust,
 

BH 1146
 

YT 27
 

PF 69129
 
PF 71131 
 30S
 
PF 7339 
 20MS
 
L 2000/731
 

L 2266/1406.101
 

L 2565/1406.100
 
MN 72135 
 TMS
 
Pj62-Cal x Tob-Era
 

Jungfrau"S"

II 20 794-4e-4e-4e 
 los
 

Polio"S"
 
II 3 5129-26Y-2M-1Y-1M-ly-OM- (1-613)
 

Son64-SS2 x Alondra "S"
 
SWM 3417-1Y-13M- 3Y-0,1 
 TMS
 

Sturdy-Mo 73
 
SWM 3966-IPR-24M-OPR
 

Mildress-Coc 75
 
SWM 4 127-IY-2-5Y-M 
 TR
 

Coc754/ich(Kt54A-N1OB x Kt54B/Nar59)f7Hn IV)
SWA 5089-11M-IY-0,1 
 TMR
 
Pato x cc-Inia
 

CM 1021-2MB-2BK-OBK-OBK-OKe
 

Bb-Nor67 x Cno"S"-7C
 
CM 1586-5M-500Y-500B-0Y 
 10s
 

Bb-Nor67 x Cno"S"-7C
 
CM 1586-500M-500Y-500B-0Y 
 TR 

Tob 2- 7C 
CM 5207-C-3Y-4M-0Y TMS
 

Bb-Cno/Cno"S"-No66 x P162
 
CM 5620-D-3Y-1M-2Y-2M-oY 
 TMS
 

Chiroca "S"
 
CM 8963-A-1M-1Y-1M-3Y-0M
 

Alondra "S"
 
CM ll6 83-lY-l1M-1Y-13M-1Y-500Y-OM 
 TMS
 

Cno-No66 x CC-Inia/Kal-Bb
 
CM 15433 45Y-5M-1Y-8Y-Oy
 



TABLE 14. continued 2 

Name and Pedigree Reaction to 
leaf rust. 

Cno-No66 x CC-Inia/kal-Bb 
CM 15433-45Y-5M-3Y-8Y-1Y-OB lOS 

Coq-Kal x Pato (R)-Tnb 69 
CM 21110-F-3Y-10M-2Y-8Y-4Y-OM 

Cno"S"-7C 
CM 25322-6M-IR-205M-300Y-101M-OY TMS 

Zz"S"-Saj ame"s" 
CM 2 5741-58Y-1Y-IY-1M-OY lOS 

Zz"S"-Sajane"S"
CM 25 741-58Y-3Y-IY-2M-1Y-OB 20S 

Maipo"S"-Maya 74 "S " 

CM 25762-1Y-OY TS 
Maya 74"S" 

CM 2 7829-19Y-1M-4Y-OM-3LD-3LD 

' 7 -reo"S" 
CM 28235-2M-13Y-IM-3Y-OM TMS 

Hork"S" x Y50E-Kal
3 

CM 29025-1X-3Y-1M-0Y TS 
(Tp x Cno-No66/Bb-Cno)Za75 

CM 29077-4M-4Y-6M-OY TMS 
(Tp x Cno-No66/Bb-Cno)Za75 

CM 29077-6M-1Y-2M-OY TMS 
(Tp x Cno-No66/Bb-Cno)Za75 

CM 29077-4M-4Y-1M-1Y-OM TR 
Maya 74"S"-BJY"S" 

CM 29244-6Y-3M-1Y-OM l0S 
Bb-Gallo x Sajame"S" 

CM 29299-4Y-3Y-1M-1Y-OB 5S 
Bb x Tob-Cno/SKa 

CM 294 82-15Y-1Y-1M-1Y-OB TMR 
Bb x Tob-Cno/SKa 

CM 29482-15Y-1Y-1M-4Y-OB TS 
Gallo-Aust II 61.157 x Cno"S"-No66/Pci"S"

CM 29682-10Y-1Y-1M-1Y-OB TS 
Cno-7C x Kal-Bb/Pci"S" 

CM 29686-13M-IY-OM 1OMR 
Cno-7C x Kal-Bb/Pci"S"

CM 29686-27Y-2M-OY TI 
Bluejay"S "4p(Cno-Inia"S") 3 

CM 29989-20Y-lM-OY TS 
Tucan"S"-Moncho"S" 

CM 30005-BY-lY-OB 

28 



ThLI 14. continued 4 

*am and Pedigree Roaetl*Oft t* 

Titmouse,"S " 
CM 30136-1Y-3M-2Y-OM Ss 

Titmouse"S" 
CM 30136-18Y-2Y-11M-OY 5S 

Titmouse"S" 
CM 30136-3Y-1Y-OM 

Titmouse "S" 
CM 30136-lY-lOM-lY-OM 5MB 

,(rda1-Pj62(Cno-Son64/Tob-Cfn x Bb)7Pavon"S" 
CM 30700-3M-2Y-4M-1Y-OB -TMS 

Siskin"S"-Canario"S" 
CM 30610-1Y-611-OY 0 

Siskin"S "-Canario"S" 
CM 30610-lY-8M-1Y-OM TMR 

Siskin"S "-Canario"S" 
CM 30610-1Y-214-1Y-OM 0 

Siskin "S"-Canario"S" 
CM 30610-1Y-7M-1Y-OM TR 

(Tob"S"-Npo x CC-Inia/Cno-No66)Sajame"S" 
CM 30663-3M-3Y--1M-OY 20OS 

(Tob"'S"-Npo x CC-Inia/Cno-No66)Sajame"S" 
CM 30663-3M-3Y-4M-OY 105 

Tanager"S" 
CM 30697-2M-15Y-lM-OY TR 

Tanager"S" 
CM 30697-2M-1OY-11M-OY TS 

Tanager"S"' 
CM 30697-2M-1OY-4M-OY TMS 

Tanager"S" 
CM 30697-2M-11Y-M-OY 0 

Tanager"S" 
CM 30697-15Y-5M-OY TMR 

Tanager" so 
CM 30697-2M-1OY-BM-OY 0 

Tarage r"S.' 
CM 30697-2M-3Y-7M-OY 0 

Tanager"S" 
CM 30697-1lY-1M-OY 0 

REDPOLL"S" 
CM 31068-W-lY-2M-5Y-2M-1Y-OB 108 

REDPOLL"S" 
CM 310C8-W-1Y-lM-lY-lM-OY To 

.2 



Cn6"S"-P 62 of-l 60.1L47/Bb.Gallo
CM 31126- Q-lY-lMz5Y-om 

Au-Up3ol x Gallo-sx 
CM 3 l 1 5 4-N-2Y-9Y-5M-oy 

Pewee"S" 
'CM 3l 6 3O-H-3Y-im-ly-.4 

Pewiee-S-
SCM 3l 6 3O-I-6y-M-3Y-M.oy 

Pewee"S"
 
CM 3lG3O-G-4Y-1m-ly-OM 


CM 3l63O-G-4Y-2M-ly-.om 


Pewee"S"
 
CM 3l63O-G-4Y-m-y-.OM
 

Pewee"S"
 
CM 3l63O-G-4Y-2M-ly.OM
 

Pewee"Sle
 
CM 31 630-H-3Y-m1ly..OM
 

Pewee"Sif
 
CM 3l63O-H-3Y-M-2Y..Om
 

Pewee"S"f
 
CM 3l63O-H-3Y-M-4Y..OM
 

Pewee"S"
 
CM 3l63O-H-3Y-M-6Y..OM
 

Pewee "sil
 
CM 3163O-.H-3Y-1m-l0y-.OM
 

Pewee"S"l
 
CM 3l63O-H-3Y-M500Y...OM
 

Pewee"So"
 
CM 3l63O-I-1Y-2M-4Y-.OM
 

Pewee"S"
 
CM 3l63O-I-6Y-1M-1Y-OB
 

Gallo-Huac"Sl
 
CM 32 3l8-38Y-1M-ly-OM 


Kal-Eb x CJ7l"1S"/Alondransn
 
CM 32A2l-4M-lY-2M-2Y..OM 


Kal-Bb x CJ71l'S"/Ald"S"

CM 324 2l-4M-1Y-2M-1y-om 


Pavon"S"-Huac"S"
 
CM 3 25 37-21Y-2M-6Y-OM
 

Bananaquit"sis
 
CM 32556 -3M-Oly-519M..y
 

30' 

lost nust, 

0 

TR 

TS. 

TNS
 

TMR
 

T14S
 

5mB 

51i5..
 

http:3l63O-I-1Y-2M-4Y-.OM
http:3163O-.H-3Y-1m-l0y-.OM
http:3l63O-G-4Y-2M-ly.OM
http:3l63O-G-4Y-m-y-.OM
http:3l63O-G-4Y-2M-ly-.om
http:3O-I-6y-M-3Y-M.oy


"Ibn, snm' P~dlft'ee 


Au-Yr Remel (B)(Bb-Ska x Cdl/CJ71)
 

CM 33098-B-lM-lY-lM-Oy 


Bobwhite"S"
 
CM 33203-J-2M-5Y-6M-OY 


Maipo"S"-Pj62 x Emu"S"
 
CM 33254-L-lM-4Y-1M-lY-OM 


Junco"S"
 
CM 33483-I-1M-SY-lM-4Y-OM 


Kvz- Gv"S"(Ron-Cha xBb-Nor67/Emeck 132)
 
CM 33942-C-lM-1Y-3M-OY 


Bb-Gallo x Y50E x Kal3/Lfn x HD 832-Bb
 
CM 34574-F-IM-9Y-IM-2Y-OM 


Bb-Gallo x Y50E-Kal3/Lfn x HD 832-Bb
 
CM 34574-F-lM-14Y-2M-2Y-OM 


Bb-Gallo x Y50E-Kal3/Lfn x HD 832-Bb
 
CM 34574-F-1M-1Y-3M-OY 


Bb-Gallo x Y50E-Kal3/Lfn x HD 832-Bb
 
CM 34574-F-1M-14Y-OM 


Yding"S"-Pima77
 
CM 35042-70M-1Y-OM 


Yding"S"-Pci"S"
 
CM 35044-87M-IY-OM 


Yding"S"-Pci"S"
 
CM 35044-96M-1Y-OM 


Yding"S"-Pci"S"
 
CM 35044-2M-1Y-2M-OY 


Yding"S"-Zz"S"
 
CM 35048-43Y-3M-1Y-OM 


Desc #2 x Kal-Bb
 
CM 36154-8Y-5M-1Y-OM 


Ti7l Resel-Coc75
 
CM 36487-50M-3Y-OM 


Ti7l Resel-Coc75
 
CM 36487-110Y-1M-OY 


Fury-Mochis 73
 
CM 36732-16Y-15M-4Y-OM 


01lanta-Torim73
 
CM 36820-10Y-1M-lY-OM 


Ollanta-Torim 73
 
CM 36820-10Y-lM-2Y-OM 


Jup73-Alondra"S"
 
CM 36867-18Y-27M-1Y-OM 


06 to ,~l 
leaf rdst 

O
 

'TR
 

5S-S
 

5MS
 

0
 

5MS
 

TMS
 

0
 

0
 

TR
 

TR
 

TMS
 

5S
 

TMS
 

10S
 

TS
 

0
 

TR
 

TNS
 

101
 

0
 



Jup 73-Emunso
 
CH 36869-y-SM-ly-.OM 


M
 
9011-.JUP73 N


CM 3 6B72-27Y-16m..1y-oM 
0 

DOfl-JUP730 
Ck 36872-27Y-14..5Y.OM10
 

B~fl-aup73 o
 
CM 3 6 8? 2 -27Y--9M2Y.OM 

5Bofl-Jup73 5 
CM 3 6872-27Y-9m-Sy.OMTS 

BOn-Jup73 H 
CM 36 872-27Y-14M-2Y..om10 

Bon-Jup73 o
 
CM 3 6B72-27Y-M-..y0
 

Br 74 .72-Cocoraque 750
 
CM 36889-14Y-3M-2Y-.om 


Br 74.72-Cacoraque 75 
TS-


CM 368B9-31Y-om~-oy 
 xBo)55

Condor's" (Rn 68-Ww5/BjS"..On~xEn


CM 36 9O2-lY-5m..oy2 

Condor"'S" (RR 68-WW1/BJeiSe.On TS
 

x Bon)
CM 36 9O2-lY-9m..oy 

0
Torim 73 x Kal-Bb


CM 3 7l30-6Y-3m..oy 

0
BH 11.46 x Kal-Eb
 

CM 37lS5-4Y-21M-2Y-OM 

TR
SU-1154 .3O2xBo42 (CalxCno-Inia"wSn2/Bb-.Tob x Cno2-Chr)
orizaba,,S"..C/Cno-Chr x Flr-No66

l-M 3 76 78--lY-M.3Y..OM 
(Bb-Cno x Inia-Soty/SparrownS") Pavan" 

55 
CM 37 7OS-M-9Y-2M-4Y-OM 

THR(Bb-Cno x Inia-Soty/Sparrow"Sn) Pavon"S"
CM 37705-C-Y-4M.OY 

0
Ore Fl 1
 58-FDL x Mef"S"-Tiba 632/Coc75
CM 379 87-I-lY-2M.OY 


Ti 71 Resel-PIM77/al...b THB
 
x Mildress
CM 38 4 94-J-1Y-IM-lY-OM 


Roelel-Suwon 92 x Rq 73LICal x Cno"S"-ina S 2 B,.Tob x 
305
 

Cno -Chr)SaP"S:7

CM 39 269-D-3Y-lM-3Y-OM 


Maya 7 4"S"-Pavon"S" 55
 
CM 394 26-lM-lY-OM 

Pato-On x Maya TB7 4/Maya 74"S"
CM 3 9 4 4 0-2, -3Y..OM 

LC-no-8156 x Tob-Cno(No66/ x 

5mB 
CM 1 2 3 0 0 LR6 4 -. 66)9rfon"s*4 0 6 3 1-9M-3Y-OM 

Ch-dn""BAs-a Y 
x Kal-Bb/Cno"Su..7CCM 4 1 3 63-H-5M-lY-Og1 x Rb-Cal) 

http:37987-I-lY-2M.OY
http:37705-C-Y-4M.OY
http:78--lY-M.3Y
http:68-WW1/BJeiSe.On
http:36889-14Y-3M-2Y-.om
http:27Y--9M2Y.OM
http:36872-27Y-14..5Y
http:36869-y-SM-ly-.OM


Durum Wheat
 

INTRODUCTION 
This chapter summarizes the results, observations and not yet a significant crop. A good example is Kranich 'S" 

data obtained during the winter and summer seasons, which yielded 7839 kg/ha, in irrigated trials in Zambia in 
1977-78, from nurseries grown at different locations in 1977. 
Mexico and abroad. 

Durum wheat (Triticum durum) is a tetraplold species YIELD TRIALS RESULTS 
(28 chromosomes) which is grown very extensively in Results obtained from 17 yield tests planted at 
U.S.S.R., India, Mediterranean-Middle East dryland regions, CIANO, Cd. Obregon, Sonora, Mexico, during the season 
Canada, U.S.A. and Argentina. Although the interna- 1977-1978 show a somewhat lower yield than during the 
tional marketing of durum wheat generally requires good two previous years at the same station. Tables 1 and 2 show 
quality for pasta products, very large quantities of durum theso differences. This diminishing trend was also observed 
grain of varied characteristics, are utilized as local home-made for bread wheat and triticale (s"e figure 1). It can be 
bread and food, like flat unleavened bread In the Middle considered to be due largely to a warmer than normal 
East countries, couscous in North Africa, chapatis in India, season. However despite adverse weather conditions in the 
bulgur in Turkey and mote in the Andean Countries. Northwest part of Mexico, the newly developed durum lines 

As a class, durum wheats exhibit a much better continue to show good performance. 
ability to produce well in dry areas, than do bread wheats, High performance durum lines were observed at 
but they do not differ significantly from bread wheats with CIANO in the 1977-1978 season in trials which included 
respect to the various diseases that can attack them. 510 new durum lines and checks of bread wheat, durum 
Nevertheless, their virulences may vary with the areas and triticale. All this material wa planted in trials of 30 
where the two species are more extensively grown. Very entries with three replications in randomized complete 
often the resistance observed in one area is not sufficient to block designs. They were grown under irrigation and 
protect the crop when grown in a different area. 	 very good cultural conditions. 

The durum wheat breeding program at CIMMYT Results for the top three yielding entries and the best 
embraces four main objectives to cater for the various check in 17 trials are summarized in Table 3. These data 
different areas in the world: show that the durum check varieties Cocorit 71 and 

Mexicali 75 failed to appear as the best check in any of the 
1. 	Increase yields. trials, and that the triticales Mapache and Beagle appeared 
2. 	 Stabilize yield,achievingamore general adaptation. nine and eight times respectively as best checks. Thirty 
3. 	 Develop appropriate materials with specific durum wheat lines however, yielded from 5-14 per cent 

adaptation. more than the checks and they are summarized in Table 4. 
4. 	 Incorporate satisfactory industrial quality. Also, the following nine lines hee repeated their good yield 

performances at Cd. Obregon, Sonora during the last two 
Important progress has been reported from programs growing seasons: 

where CIMMYT's durum materials are being distributed Bittern "S" CM)7S-12M-1M-3Y 
throughout the world. New cultivars like Amal 72, Dicle 74 Bittern "S" CM.0790-126M-IM4Y-OY 
and Firat have good possibilities in North Africa and Middle Bittern "S" CM47I-126M IM-6Y.OY 
East countries. Such advanced lines as Loon "S",Scarcies Skimmer S'T CD-1S10.C.1Y-3Y 
"S", Harlequin "S", Bittern "S", Guillemot "S", and Guilkmot "S" CD-14641C-IY-1M.1Y.OY 
Kranich "S" are reported performing well at various Rokel ASPO CD-ISIM12Y--IY 
locations in Africa and the Middle East. This indicates that Tokel "W" CID-WIU OY.-2E 
high yielding durum cultivars are being derived and have Goose "S" CM-1OH34M.I2Y*1M1YY 
good future pomibilities, even in areas where durum is Goose 'S*" CM10143-111IMZY1IMtYOY.lpa 
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11110J'' l *411ine oud POesibly be grow, as"amesmuwvIet n NOW Of the Wartd, where their~ermmwhas been mWwapraet lOons IndAic"mports of the 5th, 6th ntt.
nd 7th Elite Durum Yield Tr;als,AEDY"r Old 8t end ft International Durum YialdNurmle (IDYN}. Sue tables 5, 6 and 7. Some lines showing

perfoemen are:Od 

Bluer ##Se 

Bittern '"S 

Guillemot "S"
Goose '"5" 
Scarcies "S" 

Gil "S"Cr x T. dic.V.Vem. 

Summaries of the 

locations in the world 
indicate a 11.6 per cent increase In yield over the 1st 
EDYT. The data obtained from summer plantings at ElBatn, Mexico indicate a 25.4 per cent increase of the 8thEDYT over the 7th EDYT nurseries. Although these resultson yield are encouraging, the same reports indicate the 
possibility of improving yields even further, if betterresistance to such diseases as powdery mildew, Septoria, leafrust and stem rust is incorporated into those materials beirgdistributed through the international nurseries.it is also 
apparent that improvement is still possible in yield stability. 

DIS EA S E RE S ISTA NCE 
Alth ou gh yields of du rum wheats have increased inseveral locations in the world, greater gains could beachleved 

if adequate resistance and tolerance to powdery mildew(Erysiphe graminis), septoriasis (Septoria tritci and 
Septorla nodorum), leaf rust (Pucciniarecondita), and stemrust (Puccinia graminis), head scab (Fusarium sp) and 
harley yellow dwarf virus (BYDV), were Incorporated inthe durum materials included in International nurseries. 

The data in tables 6 and 7 for the 8th and 9th IDYNnurseries clearly demonstrate that the lowest coefficients of 
infection for powdery mildew on durum wheats were 28-32and 44-47; for Septoria tritici 21-26 and 21-22; leaf rust0-19 and 9-12; stem rust 11-17 and 8-11 and BYDV 18-22and 13-19 respectively in the two nurseries, and are lessthan adequate for protection of the crop, and therefore 
yields are affected where these occur.Reactions were observed for leaf rust, yellow rust,stem rust, head scab, Septoria triticl and Fusnrum nivae, 
on better yielding durum lines harvested at Cd. Obregon in1977-78 and tested for those diseases at various locations in 

Mexico. They indicate that good yielding durum 
materialsexist which have satisfactory resistance to leaf rust, yellow
rust, and 
stem rumst, but possem inadequate resistance to

headscab, Septoris tritcl andFuwlium n/vale. Tables 9 and
 
10 sum marize these dat . 

CM-97M 126M-1M4Y.0y 

CM-9709-126AM.M.5y-oy 

CD-14646-C.ly.1M.ly.oy
CM-10143-19M.2Y.1M.1Y-0y 
CM-10162-76M4Y.0M 

D-10182 

8th EDYT planted at various 

are presented in table 8. They 

The CIMMYT acuBngnusy Wjobservaglorseg nursery (LOL, mdtecuuqb

tefe fo duubydeOl i i ft
Paaa~ ~ig

several locagons in Mamo, wh" th la-cI Iwo of aert ' diseases is high Nd sufficient for prenkimWny UrSeMnig
selection of resistant 

a 
good types for Immediate use incrossing programs. Some lines and varieties showing good 

resistnc to various diseases were the following:, 

1. ROWtwit to Funrium Owed eab) 

USA.64oFo"S" xF9"S"-Ruff1S
CD-14119-E-7Y.IM.2Y.3M.oy 


T 
Pg"S"-Ggo VZ380 x S15-Cr",8"CD-10671.P-M.3Y.2M.y.tM.)y 

0 
Inrat69
 

Swan'S" 
CD-16707-H-33Y.0M 

T 

Gdo VZ471.gr"S" x Pa"S"/Rsb"S".
 
CO12499.6Y.M4Y.0M
 

Ramay 
0 
0
 

A 6 3037/SentI

6 60B8T.1T2T.2T.0T
 

Wakooma 
0 

0 

So o 0217 0 

CD-17bi Y5 MOY 
CD-176B0.tY-

5OOM.OY 
Eider"S' 

CD-10635-D.1M-lY.4M-Y 
0 
0
 

S. Cp. DDMut. 
0 

Porzlano 

2. Reahgisto Septarle fr/ici 

Ruff"T'Mexl"S" x Snipe"S" 
CD-1B15-.M.OY
 

P~c'S"(>S"x RaWS"Mandeal 11)KIM,

CDC19327.ER2Y.4lOY 


2 

Toal''x CP4t4642[Gtlr (Z-LK x60.120/ -
GII"SV') CD-16723..1M.0.0y 2 

U FU"S'.Ruff' 
CD 4 110E..,'.dj)y 

u&AF ,,FV?.RUff.*g., 
C 1 4 11Y-Y4U y 2 

Erpe1 V WYo 

34 i~g-i.1.1M.2.aM..y 2 34 

http:i~g-i.1.1M.2.aM
http:CD-1B15-.M.OY
http:CD-176B0.tY
http:60B8T.1T2T.2T.0T
http:CO12499.6Y.M4Y.0M
http:CD-16707-H-33Y.0M
http:CD-14119-E-7Y.IM.2Y.3M.oy
http:CM-10162-76M4Y.0M
http:CD-14646-C.ly.1M.ly.oy
http:126M-1M4Y.0y
http:nurseries.it


p34 u VdqbvXgot9I'o.v. 
M.1P-44 Y2M-1Y-IM. Y - 2. 

Duck' 
CM-1014-IYD lIO1g--1Y4I) 

Wahau~flGdo VZ449 

T. die. V. Vem-GII'S" 
O-23136-1MIOR-M 2 

Shewamr"S" 
HRL-41.2B-OY-2BOY 

Wahe"S"
CM- 17904-D-3M-1Y-OY1 

A63037/Sentry 
66058-81T-1T-2T-2T-OT 1.0 

CM-17904--3M-1Y-1Y-0B 
In summer plantings conducted at several locations In 

central and northern Mexico, there we 114 lines with 
reactions of 0-TR to stem rust and 27 lines with a reaction 

3. 

Snipe"S" 
CM13414-IY-3M-OY 

Canoco. 021; 

S.Cp. DD Mut. 

Ralstsnt to Imf rust end stem ru.,(from0-TMR) 

Swan"S" 
CD-16707-G-7M-2Y.6M4)Y 

1.5 

2.0 

2.0 

of 0-TR to leaf rust in the summer plantings conducted at 
several locations in the central and northern part of Mexico. 

Observations made on several durum nurseries planted 
at Izmir, Turkey in 1978, indicate that durums developed 
for the high moisture areas of Mediterranean countries need 
to have acceptable resistance to stem rust, stripe rust, leaf 
rust, Septoria rnitici, common bunt, covered smut, and 
powdery mildew. Some of the more resistant materials 
observed at Izmir were the following: 

1. Remtant to stem rust Rmetion 

(Pic"S" x Salti-Autma-HIti/Fg"S") Mexi"S" 
CD-16895-A-3M-2Y-2M-OY 

T. dic. V. Vern-GI1"S" 
D-23077-1M-1Y.4M-OY 0.TR 

Tubeno"S" 
CD-7894-3M-1Y-5M-2Y-2M)Y 

Bitem"S" 

Go VZ394 

HD 4500.Fg"S" x Cr"S"-Gs"S" 

CM9799.126M.1M.3Y CO13923-.lY-1M-OY 0 

Blttem"S" Gs"S".Tc60 x S15-Cr"S" 

CM-9799-126M-1 M-4Y-OY-OM CD-1O514-G-TM2Y-2MA)Y TR 

Flumingo"S" Gullfen 0 

D-27582-SM-13Y-2M-0Y Ward 0 

Sandplper"S" 
CM-10142-39M-OY-Obk 

7175-Ward 0 

Memo"S" 
CD-10521-H-5M-500Y-1M-OY 

Mah 72 

Balcarceflo INTA 

0 

0 

Memo"S" 
CD-10521-H-5M.501Y-9M-0Y 2. Relmant to lWf nut 

Cfn 5-Fg"S" x Ptl"S" 
CM.17780-C-8M-1Y-OY-1B 

Mexl'S"P66/270 x Gte'S" 
CO.132524Y.2M4)Y 0 

KIf"S" x Ruff"S".Fg"S" 
CD-127-5Y-2MY 

Sabe x Gs"S'*-Fg"S' 
CO.138.A-2Y-.3M.OY 0 

Alcld"S" 
CD-7449-I Y-2M-3Y-2M.OY 

[Gta"S"-Fg'S"'(61.130 x LdsIGIIIIS'J)AA'T-Fg"S" 
CD.14001-F-2Y-IMOY 0 

Avocet"S" 
CD-1074-1Y-3Y 

[Gt@'"-Fg" 1.130 x Ld&sGq"'WII'AA"V -FvS" 
CO-14011.F-2Y-M4Y 0 

Tropic bird"S" 
CD-3560BY.2M.0Y 

[Gta'-FgT'WI.130 x LdsIOISIJAAVr'
CD-140$1-F4Y-IM4Y 0 
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color. For these purposes, most new crosses utilize parental0 lines of satisfactory quality containing the traits to be 
3. Resbun to SWtorls trr/t/i


Taganrog Buck Bulcarce Incorporated In the crosses being Planned. Then, during the 
course of developing new lines, early generations (F2 , F31 and F4 ) are screened for pigment content, at the CIMMYtTquality laboratory where only thosePreto Amarelejo 

I lines having five ormore 
4. Ruuistmn to powdery mildew 

ppm of Pigment are retained for further selection in 
advanced materials included
the program. Complete testing Infor quality is conducted onyield trials and interna-D 27534.1M.1Y.M 


"S" 
.OY2 tional nurseries of various types.
 

Gediz"S" 

Boyero 


2COLD 

Anhhm'*90 @" 4W 2 C W x x*S .u x, 
CO-s 1.A.yCD-1102..IV4M.0yaccptable 
C .-.'8- 4y 

Cwno.142344,y,~ q~ 
CO-021..20M.Y.0y 


- -Mfive 

lD-791-"M.1Y-MxOYS 


HRL'8612B.oy29.lcoy 
4M 

Sh'aq~atsr"S"'
SHRL-81-2-0-2B0 

HRL-868.2Beoy.2e~Boy_6M 

CD-04SY0.
CD44O44.J6Y-OY1M 
2Domel"S" 

D-33674-B0Y-500B0Y 

I 

B7.3-Gta"S" 

CM .19314-73.2.tY.2Y.3M 
2 

21564-Cr"S" x Can.O137/Rabl"S-.Fo,,S-CD-1O72aA-310Y2MY 
2 

There were 58 lines with a zero reaction to yellowrust, and the variety Candealfen had 0-0-5MR.O to stemrust, leaf rust, yellow rust and Septorla respectively. Also,
line /E 3 728.Cp 3 /Gz(Yt54E.Cp3 x Gz)/Tc A 4090-17P.2P- 1Pshowed azero reaction to all diseases present.

All these data obtained from a wide geographic areaindicate that there are good possibilities of combining geneswhich are capable of giving adequate resistance or toleranceto the most prevalent durum diseases. The Durum WheatProgram at CIMMYT uses information from many sources 
on the reactions observedand cooperating national in its International nurseriesprograms, in order to makecrosses among the available materials In a type of modifiedrecurrent selection program, In which top and multiple 
crosses are featured, 

DOURUM WHEAT QUALITY 
Data obtained for the best yielding durum linesharvested in Y 1977-78 and presented in table 11, Indicate 

0 the po 1asubleefoobW" ga M d WOViq dk .j. e i 

0 wild aatllifeirr quelt. Afhum4Cd. Obregon was 04 ssam ataffected by USmuBly hot Walther, wiaccelerated maurty safo weight observed on thn gO dd fill k4-' liswgniel

0 
 of 80 kgjhl or higher.
 
0 andThe protein content 
 was 10 per cent or better,the carotene content of grain and semolina ranged ator higher ppm.
O It is highly desirable to have a highcaroteneythese content in macaroni. Regarding gluten strength,lines are generally strong or medium.strong, with 

an evaluation of good to very good.0 Efforts are made to maintain good hectoliter weight,
and improve kernel size, protein content and spaghetti 

RESISTANCE OR COLD TOLERANCEContinued screening for sub-zero temperature resistantmaterials is conducted during the winter season in Toluca,
Mexico. Those lines or varieties with resistance or goodtolerance to frost damage are used in crosses withagronomically desirable materials. In 1978, the program

distributed 55 sets composed of 60 F2 cold tolerant bulks.
They were more frequently requested than other F2 
materials. 

A new group of 212 Fi's of crosses between coldtolerant materials and spring types1978-1979. was sownTop and double crosses at Yaqui
for
inwill be madefurther recombinations of the parental lines involved. Alsosome F2 bulks will be distributed from the more Promising

types in the group.
The program is screening the USDA durum collectionat Toluca and Cd. Obregon, during 1978-79 winter seasonin order to select cold tolerant materials at Toluca andspring (early) types at Cd. Obregon. Crosses will be madeto develop lines having those two characteristicscombined with other desirable traits. 

EARLY AND DROUGHT TOLERANT MATERIALS
Although year after year a large number of crosses are
made for earliness, these materials need to be screened and
selected at appropriate sites in the world. The durun 

Program at CIMMYT searches the world collection andUSDA durum collection,a will asothermosm in order toslect early materials, and ue the In now civemm. Nineearly drought tolrnrant lines wa reedvad from Rueai, and 
36 
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sqownlInCd. Obregon and Toluce In 1978-1979. Thes lins 
Me: s6, ,189, 1932,Golfonme - 6iewnopee

Melwips 32. Raketa, Krasnokutka 8. BezencuickaJa 141, 
Cellnogradskaja, 75, and Orenburgskaja 2. Later,. rosses 
will be made using these lines and those found in the USDA 
durum collection, to combine these features with other 
desirable characteristics, 

IMPROVING AGRONOMIC TYPE 
During visits to Argentina and Chile in 1977 and to 

Algeria, Syria and Turkey in 1978, strong recommendations 
were made for developing medium-tall or nearly normal size 
durum materials. The CIMMYT program is now giving 
strict attention to making crosses for this purpose, and in 
Mexico, is selecting types with these characteristics. This 
year, the program distributed 50 sets of F2 bulks which 
are expected to provide segregation for taller plants having 
good straw strength and other desirable traits. 

Regarding earliness, it was noted in Argentina and 
Chile, that there is a preference for semi-late cold tolerant 
materials, whereas in Syria, Turkey and North Africa 
early materials are required. The CIPIYT program is 
endeavouring to satisfy these divergent needs in the new 
lines being developed. Tables 12 and 13 show promising 
segregating lines and selections made at Cd. Obregon and 
Toluca, respectively, in the 1977-78 season. 

IMPROVING FERTILITY AND SEED SET 
Selection for highly fertile materials of the 8th EDYT 

nursery was carried out during the season 1977 and at 
Yaqui in 1977-1978. The preliminary data are presented for 
the nine most fertile lines and checks in table 14. Fertility 
appears to be 10 per cent better during the summer crop 
than when the same lines are grown at Cd. Obregon during 
the winter months, but the more fertile lines behave 
very consistently during the two seasons. 

The nuimber of spikelt perwpi was only fow P!. 
cent tii.r in V* winter cp than in wmmw. Tis 1on 
kernel wight e cent high* for e wintrW 
then for' summer,, undouitAdly due to the longer cooler 
filling period. This factor appeers to have controutd to' 
the better yields of the more highly futile lines during the 
winter plantings at Cd. Obregon 1977-78 over those planted 
during the summer 1978 at El Baton. 

It is necessary to continue the search for more highly 
fertile materials with long lax and semi lax heeds In such 
nurseries as the observational nursery, screening nursery, 
CB from other countries, etc. and use them in crosses. This 
approach has been followed during the last two seasons, 
and segregation for these characters is now occurring in 
thousands of lines planted at Yaqui in 1978, for the 1978-79 
growing cycle. 

INTERNATIONAL NURSERIES 
The CIMMYT Durum Program distributed 352 sets of 

nurseries to 66 countries throughout the world as follows: 

F2 Irrigation 49 sets 
F2 Drld 55 sets 
F2 Cold Tolerant 55 sets 
CB (Crossing Block) 29 sets 

Nu(ern a Dr SreiNursery) 79 sets 

IDYN (International Durum Yield Nursery) 76 sets 

EDYT (Elite Durum Yield Trial) 14 sets 

The F2 Irrigation group generally includes crosses 
with short stiff-straw, suitable for irrigated, highly fertile 
areas, whereas the F2 Dryland and Cold Tolerant groups 
may be expected to segregate for semi-tall types. The C8, 
IDSN and EDYT include advanced materials, with immediate 
possibilities for commercial use and as sources of parental 
types for national crossing programs. 
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UALN 1. 	 Yie:dof -tb tO* fivedin mst iies amd chckvarietae, seasoni Y 75-76, t-76-77 and_
Y 77-78. ( Yield values kg/ha) 

Lines and 	varieties 


Five top durum lines (average) 

Cocorit,71 (Durum check) 

Mexicali 75 (Durum check) 

Jupateco 73 (Bread wheat check)

Zaragoza 75 (Bread wheat check)

Pavon 76 (Bread wheat check) 

Beagle (Triticale check) 


Y = Yaqui, Mexico.
 

Seasons 
Y75-76 Y76-77 Y77-78 Avg. 

7636 7425 6306 7122 
6983 6312 5145 6146 
7668 6735 5358 6857 
7311 6046 - 6678 
7383 6241 5134 6252 
- - 5858 5858 

7968 7043 6109 7040 
Avg. 7492 6634 5652 6565 

TABLE 2. 	Yield of the top five durum wheat lines and check
 
varieties in per-cent of the best check. Seasons
 
Y75-76, Y76-77 and Y77-78.
 

Lines and 	varieties 


Five top durum lines (average) 

Cocorit 71 (Durum check)

Mexicali 75 (Durum check) 

Jupateco 73 (Bread wheat check)

Zaragoza 75 (Bread wheat check) 

Pavon 76 (Bread Wheat check) 

Beagle (Triticale check) 


Y = Yaqui, Mexico.
 

Seasons 
Y75-76 Y76-77 Y77-78 

95.8 105.4 103.2 
87.6 89.6 84.2 
96.2 95.6 87.7 
91.7 85.8 -
92.6 88.6 84.0 
- - 95.8 

100.0 100.0 100.0 



UNA 3. The Top throe yioldinf durum lines and checks, in 17 yield trialb.. Cd.Obregh, 
Ioom. Naioo 1977- 973. 

Va. crone and pedigree 
go. 

8_ Co1obuilote 08
''D-1314-A-IY-2Y
 
21 UoJel "S" 


CD-1B95-12Y-OY-2Z
 
13 Mallard'"O 


CD-1894-3Y-iY-814-Y-0N
 
30 NAPACHE (Beat check Exp. I) 


43 Sittirn"S" 

CM-9799-126-1M-4Y-Y-0M
 

42 Bittern"S" 

CM-9799-126-1M-3Y
 

45 GooSe"S" 

CM-10143-6M-3Y-1x-2Y-0Y-2ptz
 

60 BEAGLE (Best check Exp. II) 


69 GuJ.lemot "S" 

Cx-14646-C-1Y-1M-1Y
 

62 Shoveler "" 

CD-10569-C-10M-1Y-OM
 

70 Guillemot "S" 

CM-14646-C-1Y-1M-1Y-OY
 

90 ZAPACHE (Best check Exp. III) 


99 Gta"S"-Mexi"S* 

CD-771-1Y-2Y-4M-OY
 

106 Ch67-21563 x Inrat69/S.15-% 'S" 

CD-4430-D-6Y-IM-0Y
 

'0. Tropic hird "S" 

CD-3568-SY-1M-OY
 

120 BEAGLE (Best check Exp. IV) 


132 Winged "S" 

CM-18577-11Y-6Y-2Y-OY
 

141 Fg"S" 

D-27582-BM-13Y-2M-OY
 

122 Goose"S" 

CM-10143-19M-2Y-1M-1Y-0Y
 

150 MAPACHE (Best check Exp. V) 


170 Rokel "S" 

CD-1895-12Y-2Y-2M-OY
 

155 Scarcies "SO 

CM-10162-76M-OY-2Y
 

171 Mexi"S"-Gta"S" 

CD-1896-1Y-3Y-2M-OY
 

180 BEAGLE (Betcheck Exp. VI) 


201 Widgeon "S" 

CD-7459-9Y-7M-OY
 

183 Boyero"S" 

CD-4404-B-9Y-3M-OY
 

192 Gs"S"-Tc60 x Mexi"S" 

CD-4807-A-5Y-3M-OY
 

210 MAPACHE (Best check Exp. VII) 


234 21563-AA"S" x Mexi"S' 

CD-7917-5M-1Y-1M-0Y
 

216 Winged "S" 

CD-18577-11Y-7Y-1Y-3M-0Y
 

233 Tubeno "S" 

CD-7849-3M-3Y-6M-OY
 

240 BEAGLE (Best check Exp. VIII) 


244 Kolenten "S" 

CD-10011-2314-3Y-4M-OY
 

247 Tezontle "S" 

CD-10549-U-7N-2Y-1M-OY
 

265 Pedhead "S"
CN-13102-10N-IY-0N
 
270 NAPACHI (Best check Uxp. IX) 


Yield 

Kg/ha 

7 039 

6 922 

6 768 

6 323 

6 888 

6 704 

6 702 

6 053 

7 200 

6 913 

6 894 

6 740 

6 505 

6 457 

6 396 

6 480 

6 653 

6 409 

6 328 

6 548 

6 403 

6 268 

6 066 

5 742 

6 520 

6 331 

6 271 

6 188 

6 130 

5 954 

6 855 

5 810 


6 850 


6 288 


6 254 


6 068 


Rank 

1 

2 


3 


11 


1 


2 


3 


16 


1 


2 


3 


6 


1 


3 


4 


2 


1 


3 


4 


2 


1 


2 


3 


7 


1 


2 


3 


4 


1 


2 


3 


5 


1 


2 


3 


6 


I Best 
check 

ll 


109 


107 


100 


114 


111 

111 


100 


107 


103 


102 


100 


100 


100 


99 


100 


102 


98 


97 


100 


112 


109 


106 


100 


105 


102 


101 


100 


106 


102 


100 


100 


113 


104 


103 


100 


Days to 
flower 

eight 
m 

L.M. 
zeac. 

'71 90 0,

75 90 0 

75 '90 0' 

69 105 0 

75 90 0 

76 90 0 

82 95 0 

75 120 0 

82 95 0 

71 90 0 

82 90 0 

67 115 15ms 

71 90 0 

72 90 0 

77 90 0 

77 130 0 

73 90 TR 

73 95 0 

77 100 0 

66 105 0 

75 85 5MR 

81 95 0 

71 90 10R 

84 130 0 

82 s0 0 

70 95 0 

68 85 TR 

71 105 TR 

69 90 TR 

75 95 TR 

70 90 20NR 

75 130 15NR 

76 95 5MR3 

73 95 TR 

32 90 S3 

65 105 ?a 
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,3'. - "~us 
VWR 

29 
291 
266 

300 

CV and padgnm 

No. 

- 7- 9-0 
fj7A79-M6CD-707--301-3¥.,0 

Oviacblc6S-Cp x Fg8Sw/auffwSu"-gwSv 
CD-16696-F-3-4Y-O0DBAGLE (Beat check Exp. X) 

YIeld 

g,/a 
6 612 

515 
6 464 

6 045 

Rank 

1 

2 
3 

11 

It.. 

check 
109 

108 
107 

100 

DAY& t 
f1oqsr 

76 

75 
72 

76 

lot 

c 

9S 

95 
95 
95 

130 

L.. 

0 

0! 
mlU 
TA 

TR 
319 

311 

312 

330 

BD1543-mnrat69 x CootnS*/Gta"Sm 

CD-13557-J-3Y-3M-1Y-o0
Gdo VZ471-BrS* x PgBS8/Rab"Su 
CD-12498-6Y-U-4Y-OX

Gdo VX471-Br"SO x Pg"Sn/Rabi"S" 
CD-12498-6Y-6N-2Y-0M

MAPACHE (Best check Exp. XI) 

6 281 

6 192 

6 112 

6 276 

1 

3 

4 

2 

100 

99 

97 

100 

70 

73 

77 

66 

100 

90 

90 

95 

TR 

TR 

103R 

208 

347 Enta"SO-Marlog8-CD-1498-14¥-6Y-1M-ly-0M 6 272 1 107 69 90 30MB 
354 

346 

360 

Ente0-Mx1"SCD-853-l2M-Y-3M- -0M 
(Ch67 x 2 l56 3-Crw8"/Ward)imxi"s"-Candm 
CD-14432-B-3Y-1N-1Y-0N

BEAGLE (Beat check Exp. XI) 

I 

6 067 

5 940 

5 880 

2 

3 

4 

103 

101 

100 

75 

70 

75 

90 

75 

125 

TR 

TR 

5MB 
373 Pg"S" x Ruff"S"-Fg"SOCD-8942-32X-Y-M-3Y-0M 5 844 3 97 75 90 0 

370 

371 

390 

Pg"S" x RUff"S"-Fg"S"
CD-8942-26M-lY-3M-

Y-0M 
Pg"S" x Ruff"S"-Fg"S"
CD-8942-32M-1Y-3M-1Y-0M 

MAPACHE(Best check Exp. XIII) 

5 714 

5 597 

6 024 

4 

5 

1 

95 

93 

100 

75 

75 

69 

90 

95 

100 

TR 

TR 

208 

393 Kolenten "S" 
CD-10011-14M-2Y-IM-2Y-0M 

6 396 2 97 76 as TR 

401 Erpel"S"-Ruso 6 272 
CD-10437-31M-1Y-M-1Y-0M62 

3 95 83 85 TS 

404 Erpel"S"-Ruo 
CD-l0437-47M-3Y-6M-1Y-0M 

6 091 4 92 84 5 20MS 

420 BEAGLE (Beat check Exp. XIV) 6 575 1 100 76 130 TS 

432 

440 

430 

450 

Memo"S" 
CD-10521-I-4M-3Y-6M-1Y-0M 

Eider "S" 
CD-l0535-D-IM-1Y-iJ-2Y-0M 

MemoS" 
CD-10521-I-4M-1¥-1-1¥Y-0M 

MAPACHE (Best check Exp. XV) 

6 503 

6 378 

6 162 

6 605 

2 

3 

4 

1 

98 

97 

93 

100 

76 

84 

81 

67 

75 

85 

s 

105 

TR 

TR 

10MR 

TR 
471 

455 

456 

480 

USA.0681-D6811 x Rabi"S"-Fg"S" 
CD-10742-E-3M-1Y-1;4-2Y-0M 

Misri-Mexi"S" x Snipe"S"
CD-10662-F-1M-1Y-2M-1Y-oM 

MiSri-Mexi"S" x Snipe"S" 
CD-10662-F-M-1Y-2M-3Y-0MBEAGLE (Best check Exp. XVI) 

6 037 

6 017 

6 005 

6 289 

3 

4 

5 

1 

96 

96 

95 

10, 

80 

Al 

01 

82 

90 

u 

s0 

135 

TR 

TR 

TB 

5SB 
501 

482 

Guillemot "S" 
CM-14646-C-1Y-lM-1y-U6 

Skimner "S" 
CD-1610-C-lY-3Y 

6 977 

6 84 

1 

2 

110 

108 

82 

81 

95 

90 

TR 

TO 

484 

510 

Rokel "S" 
CD-1895-12Y-Y6 

MAPACHE (Beat check Exp. XVII) 

6 840 

6 361 

3 

12 

108 

100 

69 

71 

Is 

110 

TO 

Ti 

L.R. reaction - Leaf rust reaction 
MR - Moderately resistant 
TO - Trace susceptible
R - Resistant 

MS - Moderately susceptible
TR m Trace resistant 
B - Susceptible 



, .'4The better yieldingdurum lines and their agronomic data: CdObr~ae8nAgr00a-. l0mdoo! 1977-1978. 

YaW CrI _and pedgree Yield 
Kg/ha 

Rnk 0 of best 
check 

Days to 
flower 

Height 
(on) 

C uotacgl*ote m8 7039 1 111 74 90 
CD-1314-A-1Y-2Y 

13 Mallard *80 6766 3 107 75- 90 
CD-1094-3Y-Y-BM-1Y-0N 

21 Rokel *pi 6922 2 109 75 90 
CD-1895-12Y-OY-2E 

31 Tropic h/Wd "SO 6454 5 107 92 90 
CD-3568-8Y-1M-3Y-OM 

42 Bittern"S' 6704 2 111 76 90 
C-9799-126M-1M-3Y 

43 BitternnSO 6988 1 114 75 90 
CN-9799-126M-1M-4Y-0Y-0M 

45 Goose"B" 6702 3 111 82 95 

47 
CX-10143-6M-3Y-1M-2Y-0Y-2ptz

Goose"S 6508 4 108 80 100 

51 
C0-10143-19M-2Y-1M-1Y-0Y-1ptz

Erp"S"-Ruso 6413 6 106 82 85 
CD-10437-13M-3Y-OM 

69 G ililemot "on
CM-14646-C-IY-1m-1Y 7200 1 107 B2 95 

155 Pcarcies "S" 6268 2 109 ", 81 95 

170 
CM-10162-76M-OY-2Y 

Rokel "S" 6403 1 112 75 85 

171 
CD-1895-12Y-2Y-2M-OY 

Mexi"S"-Gta"S" 6066 3 106 71 90 

201 
CD-1896-1Y-3Y-2M-0Y 

Widgeon "S" 6520 1 105 82 80 
234 

CD-7459-9Y-7M-0Y
Jo"S" x AA"S"-Mexi"S" 6130 1 106 69 90 

244 
CD-7917-5M-1Y-IM-0Y 

Kolenten "S" 6850 1 113 76 95 
CD-10011-23M-3Y-4M-0Y 

279 Stifftail "S" 6442 4 107 73 100 

281 
CD-16677-A-7M-5Y-OM 

Stifftail "S" 6612 1 10a 76 '5 

286 
CD-16F7'-A-7M-9y-rq

Ovi65-Cp x Fg"S"/Ruff"S"-Fg"S" 6464 3 107 72 95 
CC-16696-F-3M-4Y-OM 

287 Ovi65-:p x Fg"S"/Ruff"S"-Fg"S" 6369 6 105 75 100 
291 

CD-16696-F-3M-9Y-OM
Swan "S" 6515 2 108 75 95 

CD-16707-H-3M-3Y-OM 
295 Lds Mut-Gta"S" x Rabi"S"-31810/Kn"S" 6414 5 106 73 80 

CD-16881-E-2M-2Y-OM 
347 Ente"S"-Mario"S" 6272 1 107 69 90 

CD-7498-14Y-6Y-1M-lY-OM 
482 Skimmer "S" 6894 2 108 81 90 

CD-1610-C-1Y-3Y 
483 Mallard"S" 6709 6 105 74 85 
484 

CM-1894-3Y-0Y-1E 
Rokel "S" 6840 3 108 69 95 

485 
CD-1895-12Y-1Y 

Rokel "S" 6738 5 106 71 90 

491 
CD-1895-12Y-0Y-2E 

Bittern"S" 6707 7 105 76 90 

493 
CH-9799-126M-1M-5Y-0Y 

Goose"S" 6779 4 107 s0 90 

501 
C4-10143-19M-2Y-1N-lY-Oy

Guillemot "SO 
CM- 14646-C-1Y-LN-IY-Oy 

6977 1 110 02 95 
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TABLE 5. Five top yielding durum lines and varieties of
 
the 5th, 6th, and 7th EDYT nurseries.
 

Variety and pedigree 


5th EDYT, 1974-1975 (8 locations)
 

Jupateco 73 (Bread wheat check) 

Egret"S" 


CM-14566-E-500Y-12M-OY
 
Gediz"S" 


D-27534-1M-1Y-IM
 
Cormorant"S" 


CM-2999-28Y-7M-2Y-OM
 
Goose"S" 


CM-10143-24M-1Y-1M-OY
 

6th EDYT r 1975-1976 (4 locations)
 

Cr"S"-Gs"S" x Pg"S" 

CM-13434-5Y-1M-4Y-OY
 

Goose"S" 

CM-10143-19M-2Y-1M-1Y-OY
 

Cocorit 71 (Check) 

Yellowlegs"S" 


CM-17142-8M-3Y-OY
 
Frigate"S" 


CM-17904-D-3M-1Y-OY
 

7th EDYT, 1976-1977 (15 locations)
 

Beagle (Triticale check) 

Local check 

Bittern"S" 


CM-9799-126M-1M-4Y-OY
 
Bittern"S" 


CM-9799-126M-1M-5Y-OY
 
Mexicali 75 (check) 


Origin Yield
 
Kg/ha
 

* 	 Mexico 4208 
Mexico 4201 

Mexico 4193 

Mexico 4180
 

Mexico 4073
 

Mexico 5815
 

Mexico 5725
 

Mexico 5585
 
Mexico 5576
 

Mexico 5575
 

Mexico 4111
 
- 3749 

Mexico 3736 

Mexico 3732 

Mexico 3662 



o' o.g durm :1w oftth 
- t" d or ooa and pedigree 

5Ltn 

CN-9799-126M-iM-4Y-0y


014W~ "8 
2#92Y-1M-1y-0y
 

-CX-10143-6H-3Y-M-2y 


Good Hectolitre Weight 
Rff"S"-Fg"S"
 

CM-9880-25m-ly-1m-1y

Anhinga" B" 

D.2 2 234-52M-3Y-1M-0Y

Bittern "S" 


CM-9799-126M-1M-4Y-Oy
 

Early 
Mexicall 75 
 (Durum check)

Mbxicali"S" 


CM-470-1M-2Y-0M
 
Jupateco 73 
(Bread wheat check)

Bacum (Triticale check) 


Resistant to Yellow Rust 

Oldsquan "S" 


CM-12969-2Y-1M-1yx
Gediz"S" 


D.2 7534-1M-ly-1M-oy
Balcarcejo INTA 

Bacum (Triticale check) 


Resistant to Leaf Rust
 
Balcarceflo INTA 

Gdo VZ512 

Bacum (Triticale check)

Ruff"S"-Fg"S" 


CM-9880-25M-1Y-1M-1y
 
Brant"S"=(Amal 72)


D-24102-10Y -3M-100Y-0M
 

Resistant to Stem Rust
 
Bacum (Triticale check) 


Gedz"S" 

D.27534-1M-1Y-1M-oy


Cocorit"S" 

D.2 7617-21M-300Y-OB


Yemen-Cr"S" x Plc"S"/Rabi"S" 

CM-19361-4Y-OM


Bittern "S" 


CM-9799-126M-1M-4Y-Oy

Ruff'S"-Fq"s" 


CM-9880-25M-1y-IM-1y
Anhinaa
in-f22;N52M-3y-lM-0Y 

Resistant to Mildew 

DCcuI (Triticale check)

Cando 

Odo V2512 

1.79-19. 

Origin 

Mexico 3735 

Mexico 3636 

Mexico 3613 

!Vhi 

Mexico 79 

Mexico 79 

Mexico 78 

Days to fl. 
Mexico 90 
Mexico 
 90
 

Mexico 
 90
 
Mexico 90
 

Coeff.of Inf.
 
Mexico 0 

Turkey 0 

Argentina 0 
Mexico 
 0 

Argentina 0 
Ital 0 
Mexito 15 
Mexico 
 16
 

Tunisia 19
 

Mexico 6 
Turkey 13 

Mexico 11
 

Mexico 15 

Mexico 16 

Mexico 
 17
 

Mexico 17
 

CoeE. of 'Inf. 
Mexico is 
MCA. 
 10
 
Itl.32 

44 
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Vaer1d or arose and pbdigre r - rOrion 

iitant to SEptoria tsitici 

Cando 
Ward 
Cocorli" S" 


D-27617-21M-300Y-OB
 
Inrat 69 


Resistant to BYDV 

Yellowlegs "So 

CM-17142-8M-3Y-OY
 

Cando 
Macoun 


Tolerant of Fros Damage 


Cocorit "S" 

D-27617-21M-300Y-OB 

Gediz"Sw 
D-27534-1M-1Y-lM-OY
 

Macoun 


Resistant to Shattering 


Yellowlegs "S" 
CM-17142-8M-3Y-0Y 

Ruff"S"-Fg"3" 
CM-9880-25M-1Y-lM-1Y 

Capeiti 
Macoun 


Resistant to Neck Breakage 


Yellowlegs "S" 

CM-17142-aM-3Y-OY
 

Balcarcefio INTA 


High 1000 KW 


Ruff"S"-FgS" 

CM-9880-25M-lY-lM-1Y
 

Mexicali 75 (check) 

Mexicali"S" 


CM-470-lM-2Y-OM
 
Bittern "S" 


CM-9799-126M-IM-4Y-OY
 
Anhinga"S" 


D-22234-52M-3Y-lM-OY
 
Cocorit"S" 


D-.7617-21M-300Y -OB
 

Low Yellow Berry 


Ruff"S"-Fg"S" 
C1-9880-25M-lY-1M-IY 

Yemen-CraS" x Plc/Rabi"S" 
CH-19361-4Y-M 

Macown 

U.S.A. 21 
U.S.A. 21 
Mexico 26 

Tunisia 26
 

Mexico 19 

U.S.A. 22 
Canada 22
 

I Dam.
 

Menico 20
 

Turkey 26 

Car ada 27
 

I Shat.
 

MexicO 0 

Mexico 0
 

Italy 0
 
Canada 0
 

BDre.
 

Mexico 0
 

Argentina 0
 

Gr.
 

Mexico 50
 

Mexico 49
 
Mexico 49
 

Mexico 48
 

Mexico 48
 

Mexico 46
 

Y2a
 

Mexico 3
 

Mexio 12
 

Canada 12 



--

_ _ _ _ _ _ 

TABLZ 7. StUary of preliminary results of 9th IDYN, 1977-1978. 7TABLE .continu
Variety or 
 arown an pedigree 
 Origin Level of 
 Variety or cross and pedigree "
 

Character 
 o LoveHish yielding lines, kq/ha in(33 observations) . g _--N
Sit- 7 9 9-l26M-lM-5Y.0y Mexico 4493 Resistant to Septoria tritic (9observations)

Nallard"S Sniae
 
CH-1094-3Y-y-on 
 Mexico 4366 C-13414-lY-3N-Oy Seinio 21Balcarcefio
i(-13414-ly-rN-oy DIMCHel 341leg Y-S- Mexico 4314
o Crosby
- 4llow .ARtm 222eg -0s" 
 Mexico U.S.&. 21
4208 Resistant to B Yellow eFrley Dwarf Vir-s (2 obeex-tg--) 2 

Seke"S"CM-l7l42-8-3Y-Y-0YViu-( 
CD1 95-2Y-0Y-0M bW tj"

Mexico 4168 Yellowlegs"SCl-17142-a-3Y-lY-0y 
 Nazi=
*e7sistant to Yellow rust Local 19 
on leaves (8 observatons) checkCrosby

-okel"S- 13Mexico 4 Resistant to lodging (0 27 observation-)

CD-lS95-12Y-oy-on

Goo 0436N 

Mexico 4 Local check
IU312
Srn.91 / India 2 13D.1814 x BD.1708-BD.1543 17RAJ.911
Parana 6/253 India 171Armtna 
 3 Creco 
Italy 13Reistat to llow rust in heads (2 obmervation)38Die 3 Resistant to shattering (0, 3 ober€vations) 

Ot-l34l4-ly-3M-0y 
Mexico 001-13414-IY-3m-o Snipe"S"
-
 C-13414-1Y-3M-0y
OS-l7l42-Ux-3¥IY-yTellowlegcYs MexicolocI check 2 Quilafenadri
A i.8.a.0 Crosby Alhie 0Parana 66/253 na 00 U.S.A. 0High testweLght (kilogrgm,aietant to leaf rust (30 obervationaj 33 arvatons)

BitternM
 
Cut-er 9-12IM- N-SY-0y 
 Mexico 10 C1-9799-126*-lM-SY-0y
Jupat co 73 
(Bread wheat check)


(W= Mexico 81.(tcale check) Mexico
S Woo wha ch 12 Anhinga)Mexico 12 D-2 2 234-52N--3y-lN-0y

oft T 1 


toerist Italy 9Algerlel 9 High 1000kernel weight (qr-, 47obsevations)___t_ ___ t to _ _ _t_(13obervations)
obcarvationc)'CH-9799-126-lm- Bittern'S" 5¥y-0 
 Muuing 5O"t 99e - -S-0yM-7-a los-yCD-1894-3Y-0Y-0on Mexico 11 allardS
8em (Tritlcale check) M S 
.em (oeed woeat check) Mexico 3 Mexicali 75 checkMexico 10 J60100C~~~U.S.A. RAJ.911

89at8 India 4
 
e ta 6obLow U..A 8e 

S
 
percent o0 Yellow bert r f 3 hua .a 

e 6 Rockel" Nobcervations)

S cMexico 
 G C3-189S-12Y-1y-o

ageh 
Mexico 44 GediOS"a
U.S.A. 47 __ __ __ __ __ _ _ _ _ D-27534-1-ly-1m-oy __ _ _ _ _ _ _ _ _ _ Indi_ _ _ nd i a 1I 

Resistance to dieases is indicated ancoefficient of
infection. 

http:9-l26M-lM-5Y.0y


9 
fiel vomm14 fSet.*l0t am, i~u 
loatonutrubu tbe WO 7",
sach year and percentse difference In succ F."F~vwpw1 

TmOB. O7il(ul) HAmz 

18T ET 1970 - 1971 9 3367 0.0 
2ND RM 1971 - 1972 9 3425 + 1.7
 
3ND S 1972 - 1973 10 2959 - 13.6
 
47H E 1973 - 1974 12 3102 + 4.8
 
SM E5T 1974 - 1975 8 3842 + 23.8 
61H EM 1975 - 1976 4 5261 + 36.9 
7THEM 1976 - 1977 15 3516 - 33.1 
8TH DT 1977 - 1978 13 3759 + 6.9 

TALS 9. Rut reactions of h1her yieldlng durum lines. Cd. Obreoto, Sonar, . lco. Y 1977-1578 

Var. Crom and pedigro. I-af I tup t 
Y77-75 R-75I XW M-:71 -!V.7r
NO. 


8 Chichicullot 8* 0 0 TIE 20M8 SR 0 S016-S TM 
CD-1314-A-1Y-2Y 

13 1KalardS81 0 0 0 25 TiR 0 2165 "a5 
CD-18|4-3Y-1Y-N-"I-ON 

21 Rokel °8 0 15t T15 THI 51 0 LOUR us 
CD-?595-12Y-0Y-23 

31 Troa€brLd '8 0 0 0 0 0 0 TiR T 
4, :1.-1-Y- 1*-3Y-W0 

42 DttarnS 0 0 0 0 TI 0 TI 0 
CH-979-126N- IN-3) 

43 BLttern*5! 0 TR TR 1 TiR 0 TM Tog 
C0-9799-126N-1N-4Y-0-0N 

45 Goose' 0 TI 0 ?NS 0 0 18 5NS 
CH-10143-6M-3Y- 1L-2¥-0-2pt8 

47 Goose"s 0 Ti To 301M-S TI 0 108 ?NS 
C-10143-191-2Y-lN-1Y-OY-lpts 

51 8rp58"-Ruso 0 To 0 51M-8 Tit 0 IONS 0 
CD-10437-13N-3¥-ON
 

69 Guilleat 9. 0 0 TI 1066 SR 0 0 0 
C -14646-C-LY-lN-Y 

155 Ecarle. 8 0 TI 214 TI To T 1016 0 
C6-10162-76N-0Y-2Y
 

170 okel .8" Sir TI 5 10S' TI TI 0 " 
CD-1895-12Y-2Y-2N-0 

171 N xlx5-ta5 1015 IN Ti 5 T TI 0 0 
CD-1896-Y-3Y-2N-Oy

201 Widg.on "S' 0 TI 1NO 106N-NR 10N TI 0 21 
CD-7459-9Y-7-Oy 

234 JoS"-AA B T 0 iNKT8T 2101 TI 0 015 IONS-1 
CD-7917-SN-IY-IN-OY
 

244 Kaolnton .8- 585 TI 1 201 Tit TI 1066-8 4015-41 
CD-10011-23-3Y-4N-OY 

279 Stlfftall I8 TR To 0 IR0-MB TI 0 1066 0 
CD-16677-A-iN-S-ON 

481 Itjfft&l1 "a" 0 5NS TI 30S Ti 0 UR 0 
CD-1 6677-A-7N-9Y-ON 

266 OvI6S-Cp , F9 S*/Ruff°S*-r9'S1 TR 0 0 201NS 0 0 0 0 
CD-16696-F-M-4¥-oH 

267 OvL65-Cp x rg'5s/Rutt*s*-rq5s" 0 0 0 TI TI 0 0 0 
CD- 16696-P-3N-9TY-O 

291 S|mGeS. m6 0 0 55 To 0 109 0 
CD-16707-6-3N- 3Y-ON ° 

295 de Nut-Gta'" x Rtab15'-31110/Rn* 0INS 2015 210 406W 0 0 "a 0 
CD-16 88 1-9-2*-2Y-ON 

347 Ente8'-Ns rl 30501 51 114 4006-5 SR 0 305 0 
CD-749- 14Y-I-1N-I-ON 

412 skinnier . TI So 515 20803-mW IONA Ti TS M 
CD-18l10-C-IY-3¥ 

483 VAllardS5 216 TI 0 2I1 TI 1t ;0 0 
CN-1694-3Y-OY-lZ 

484 pko *8 1 55 O 1050 0 TR 0 Urn-M 
CD-1165-12T-IY 

435 NOW V 11M TR TR 106 so 0 INS-S 
CD-1I95-12y-0Ty-2 T-

491 Dittorn mS 16 
m 

T 0 766 0 ¥1 166 0S0-T"W-1i0N-_
C2-9i 
493 Gaoe T 1066 " 4016-5 TO HIS-8 166-Sw 0

C6-10143-19N-2¥-UI6-l-0¥ 
501 osvlmot .. Ti 5 5 10 53 S in tI06- 14541-C-IY-1J6- 11-0Y 
27 COaarit C 714Chock) 0 so SI 30010-M TI 0 a 0 

m 

25 buloiali 75 (Check) 0 1on Il S TI TI 55 

T T Valtq. Ibalca It ISntmtvaqul -
N - Mtsm. IUMOal mslaMt 

- Toa,.vabi. Ialiotly j 
Ii - Morat 

nwi~Uh2 

2 from 



,;m nPI iYP I #i i ~ I 

13, 
'21' bk2 ue2 

~~9-T-Ti2-yo 

I 

1 

1 

1 
1 

60 
-

U30 
s0 

6, 

7 

4 

3 
8 

31 3S-8-1 y-x 1 2 55' 
42 

43 

45 

47 

51 
69 

155 

Bitternw 
C-97 99-126x-1,-3Y 

Dttern1
CN-9799-126M-1M-4Y-OY-OM 

Goo e s1CM-10143-6M3Y-1l-2Y-OY
2 ptz 

Goo sew24MO-101 43-19M-2Y-1M-1Y-oY-lptz 

ErpoS-ruoCD-10437-13M-3Y-0M 
Guillemot won 

CN-14646-C-ly-1M-Iy 
caclep Pso 
CN-10162-76M-OY-2Y 

1 

1 

1 

2 
1 

1 

1 

1 

11 

0 

0 
2 

0 

1 

20 

3030 

10 

40 
30 

30 

10 

6 

5 

4 

6 
4 

77 

5 

32 
2 

2 

4 

5 

7 

7 

7 
170 

171 

201 

234 

244 

279 

281 

286 

287 

291 

295 

347 

482 

483 

484 

485 

491 

493 

501 
27 

26 

Rokel "So 
CD-1895-12Y-2-2M-oy 

Mexi"w-Gta"S" 
CD-1896-1Y-3Y-2M-OY 

Widgeon "S" 
CD-7459-9Y-7M-oy 

JOS" x AA"S"-Mexi"S" 
CD-7917-SM-1y-%m-oy 

Kolenten "*" 
CD-10011-23M-3-4M-OY 

StifftAil "S"
CD-16677-A-7M-5Y-OM 

Sifftail "S"
CD-16677-A-7M-9Y-0M 

Ovi65-Cp x Fg"S"/Ruff"S"-Fg"Sw 

CD-16696-F-3M-4Y-OMOvi65-Cp x Fg"s"/Ruff"s"-Fgwsw 
CD-16696-F-3M-Y0., 

Swan "S"CD-16707-H-3M-3-OM 
Lds Mut-Gta"S" x Rabi"S"-31810/Kn-s" 

CD-16881-E-2M-2Y-0mEnte"S"-Mario"S" 

CD-7498-14Y-6-IM-1y--OM 
Skimmer "s"CD-1610-C-1Y-3Y 

Mallard"S"
CD-1894-3Y-o0-1E 

Rokel "Su
CD-1895-12Y-1Y 

Rokel NSNCD-1895-12Y-OY-2E 

Bittern"S"
CM-9799-126M-lM-5Y-OY 

Gooens" 

CN-10143-19M-2Y-iM-lY-0y 
Qullemot S"CJ-14646-C- 1- M- 1- 0¥ 
Cocorit 71 (check) 

Mexicali 75 (check) 

2 

1 

1 

2 

2 

1 

0 
0 

0 

1 
1 

1 

1 

1 

1 

0 

0 
0 

1 

1 

2 

1 

0 

0 

0 

0 

0 

0 
0 

1 

0 
1 

0 

0 

0 

1 

1 

0 
0 

0 

1 

1 

40 

5 

30 

20 

20 

30 

10 
20 

20 

T 
30 

20 

20 

5 

20 

30 

40 
30 

20 

so 

40 

7 

7 

6 

5 

7 

6 

5 

6 

4 
5 

3 

8 

9 

9 

9 

9 
6 

S 

7 

6 

7 

8 

9 

3 

8 

3 

8 

1 

1 

1 
6 

63 

-

3 

5 

6 

6 
6 

S 

7 

3 

B - El Batan, Mexico 
N = Toluca, Mexico 
Ps- Patlcuaro, Michoacan, Mexico*- Readinge from 0 tog, sera being CooletelyReadings indIcat4e of damged spikeleta 

clean 

48 



Za 11. Quality data of higher yielding dur.- llneb. Cd. Obregon, Sonora, Me.xio 1977- 976. 

GAIr I Car. Con' POO GL..L . 
VWR, NO, CROSS AND PEDIGREE PH SP YB TYPF PROT G .N EM STO. ". 

08 Chichlculote "5" 
CD-1314-A-1Y-2Y 83.5 10 5 2+ 10.0 3.9 3.6 0.6 F a 

013 Mallard "8" 
CD-1894-3Y-1Y-8M-lY-OM 81.0 5 10 2 10.2 7.5 7.5 4.4 7 M 

021 Rokel I8" 
CD-1895-12Y-OY-2E 80.5 5 0 1+ 9.7 7.2 6.9 2.4 F MB 

031 Tropic bird "8" 
CD-3568-eY-IM-3Y-ON 83.0 20 0 1+ 10.6 3.4 3.0 1.2 1/2F R 

042 Bittern "8" 
CM-9799-126-1n-3Y 80.0 5 0 1+ 10.1 5.2 5.1 2.0 S R 

043 Bittern "8" 
CM-9799-126M-1N-4Y-OY-O 81.5 5 0 1+ 9:7 5.1 5.1 1.8 P B 

045 Goose "S" 
CM-10143-6M-3Y-1M-2Y-oY-2PtZ 81.5 T T 1 10.2 5.2 5.4 1.4 S R 

047 Goose "8" 
CM-l0143-19M-2Y-1M-1Y-OY-1PtZ 81.5 T 0 1 10.0 5.2 5.1 1.6 S R 

051 Erp *"8 - Rumo 
CD-10437-13M-3Y-OM 80.0 5 0 2- 12.1 5.6 5.7 1.8 1/2r B 

069 Guille Mot "S" 
CN-14646-C-IY-11-1Y 82.5 0 5 1+ 10.1 7.5 8.0 2.6 F B 

0155 Scarciem "S 
CM-10162-76-M-0Y-2Y 81.5 T 0 1+ 1 2 8.1 8.3 2.6 F B 

0170 Rokel S"S 
CD-1895-12Y-3Y-2M-OY 70.5 5 0 2- 10.3 8.7 8.7 2.0 1/2F R 

0171 Mexi "" - Gta "S" 
CD-1896-1Y-3 Y-2H-OY 78.5 0 0 1+ 10.5 7.5 7.2 2.7 1/27 R 

0201 

0243 

Widgeon "" 
CD-7459-9Y-7N-OY 

Jo "S" x AA "S" - Mexi "5" 
80.0 T 0 1+ 10.7 4.2 3.3 1.9 1/2F B 

CD-7917-5N-1Y-IM-OY 78.0 T 0 2- 11.1 6.9 7.2 2.0 S R 
0244 Kolenten "S" 

CD-10011-23M-3Y-4M-OY 81.5 T T 1 11.2 5.2 4.2 2.6 1/27 B 
0279 Stifftail "S" 

CD-16677-A-7M-5Y-OM 81.5 T 0 1+ 11.4 6.3 6.3 2.0 S R 

0281 Stifftail "S" 
CD-16677-A-7M-9Y-OM 80.0 T 0 14 11.6 6.0 5.2 1.4 S R 

0286 OVI 65 - Cp x Pg "S"/Ruff "S" - Fg "S" 
CD-16696-F-3M-4Y-OM 80.0 1o 0 1+ 11.4 5.2 4.3 2.6 1/27 8 

0287 Ovi 65 - Cp x Pg "S-/Ruff "S" - F 
CD-16696-P-3M-9Y-0M 

"S" 
81.0 10 0 2- 11.7 5.2 4.8 2.7 1/2F B 

0291 Swan "S" 
CD-16707-H-3M-3Y-ON 81.5 5 0 2- 11.1 4.6 4.2 2.6 1/27 B 

0295 1d4 Mut - Gta "" x Teal "S" - Kn "S" 
CD-16881-E-2M-2Y-ON 82.5 5 0 1+ 11.3 4.8 4.2 1.7 1/27 R 

0347 Ente "S" - Mario "S" 
Cd-7498-14Y-6Y-1M-1Y-UM 78.5 T 0 4 10.3 6.J 5.7 2.6 1/2F R 

0482 Skiner "S" 
CD-1610-C-1Y-3Y 8.5 1 U 2- 11.5 4.6 3.9 1.6 1/2 F f 

0483 Mallard "S" 
CM-1894-3Y-0Y-1E 82.5 5 5 14 10.5 7.6 7.2 4.4 7 B 

0484 Rokel I" 
CD-1895-12Y-1Y 80.0 T T 2- 10.1 6.7 8.4 2.7 1/2 F R 

0485 Rokel "S" 
CD-1895-12Y-OY-2E 78.5 T 5 2- 10.6 7.8 7.2 2.3 1/2 7 R 

0491 Bittern "S" 
CN-9799-126M-1M-5Y-OY 85.0 5 T 1 10.5 5.8 5.1 1.9 1/2 F R 

0493 Goose "S" 
CN-10143-19M-2Y-IM-1Y-OY 83.5 0 0 1 10.6 5.4 4.3 1.3 S R 

0501 

020 
080 

Guillermot "S" 
CN-14646-C-1Y-1M-1Y-OY 

Nexicali 75 
Balcarceflo INTA 

83.5 
80.4 
76.0 

T 
20 
T 

0 
T 
0 

1+ 
2-
2+ 

10.9 
11.6 
12.9 

7.8 
5.6 
6.3 

7.8 
5.2 
6.3 

2.6 
2.4 
S.9 

1/2 P 
1/2 7 
1/2 F 

R 
a 
a 

PH - Hectolitric weightt HP - per-cent of black pointr YB - Par-cent of Yellow berryi Grain Type 1-3. one the beet,
 
Car. Con. ppm = Carotene content in grain, semolina and mucaroni , carts per 1000 gr.
 

GI.T & STG-Gluten .trenght, 8 - soft, F - etrong
 
Pnl. ev. - Final evaluation, B - good, MB - very good, R - fair
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03425 TOgAQa x Tag 3S/ma.16*-Dam"a* 1P2-lad. 13C-23904-C
03654 Pg*E-uala, x EnlP6.1-Gofts P2-lad. U2ICD-21316-A
 
03655 Te16ls,!3toso x MOB* - may$-la_1d. 
 11CD-2 $593-A03157 Ouxsasmd34-P262.uLTjo"S./LkS.Ld3,Ox~h7)t..g,.u.s....by.. 

IP2-lad. 11 
03403 Zbmt50e-Duu*6 x Glduss /Srp" 152-lad. ItCD-25140-A
02640 LdM-t*"~l$Z~aGI~aaS/bnB)ahS-tl! 

12-lad. 10
 
03412 8.0179-PI1746gs x Ofn/mqr*5" 
 12-lad. 10CD-25169-A
03303 Ruf~A*-Qa"s* x Ward/BhaS* P2-lad. 10CD-25037-A
03244 ?r2-ma18* z MRh's, P2-lad. 10CV-24961-9
03044 ZrpaS-a1*g'/R.Ba-Dt 13.1.1 x .INI 12-la. 10C-24737-A
04122 Scar"z-Dack"S 

P2-Bulk 21CD-23264
04111 Gta8S-S.0179 x Sapi"S* P2-Sulk 17CD-23223
04018 AtoS-Sapi"S' 

P2-Sulk 15CD-22 50104195 SaPIMr-o.s" 
P2-Nulk 15CD-23742

04072 BoyW-Sapi"S" 
P2-oulk 14CD-23021


04010 JoI05-Ak"8 x Nexa18 

F2-Bulk 13
CD-22745
 

04017 Ato'S"-gr"SB 

P2-Bulk 13
CD-228300
 

04020 0ap"S(nrat69-qr'S* x Wo8/Rabl'8") 
 P2-Sulk 13
CD-2 2519
 
04090 Shw"S-Gose-S-


P2-Sulk 12
CD-23170
 
04101 Shwa'S-DiVS 


F2-Sul): 12
CD-23184
 
04121 ScarS-Dack*S" 


P2-Sulk 12
CD-23260
 
07412 LTPlcS-Cr*SamabS*/Rab"S...lacoba 
 10 x Ch6717.s. 
 F3 10
CD-22195-A-1N

05591 (LTPlcS-Cr"Saxca"S*/J67.3-Cit)501114 A BD1788-BD15427) flit". Y3 
 8CD-22009-3N
06112 Lds Hut-Pt'S' x JNK/Qfn F3 a
CD-22194-D-4N

05019 Cr"*-Gw"S" x Pg"S/D67.3-Gta'S" 

P3 7
CD-20 325-9N

05121 Shw&"S"-Bt5 

1'3 7
CD-20626-SN
05893 (Jo"8* x Old15-Gll*S"/rgD7)sit~sl 

F3 7C-22123-D-9N
06024 GtaBS-HI x Gediz/boy"5* 

P3 7
CD-22141-D-14M
06136 TernBS-Rswmlp x Nex175 P3 7CD-22151-C-89
06208 Greb'S-CoraS" x Shwa*" 13 7CD-22237-C-2M
06394 Jo"S-CrSo x Toa1BS/TA-Dwarf Durum2 7131CD-22293-A-3N

07368 Jo"S-Crlst. do Chile x SIS-CzS"/Tag.B.A. P3 7
CD-22121-A-1N


010333 Doa3S x Cr"S-Gs'"Sco1S" 

P4 11CD-19743-C-14Y-SH

010552 Qfn-G118S x Sap1"S1rj4S*-Cor*S" 
T4 9
CD-19858-B-3Y-3N

09427 (CrS-GsS" x Paran/CrS-s*S*)xbis*S"-Dutr.' 74 ICD-19522-G-3Y-IM
07931 GmS-_P".8 USDA.580 14 7CD-18533-3Y-3k
 
08231 Magh"S* x JoS-Cr*S/Snipe1S 
 74 7CD-I1856-4r-2N 
08782 Ruff*S-Nwai*S" x Snipo** P1 7
CD-IS 150-5Y-2M
 
09702 Gs"S-Ib1'S* x Kif"S/USDA.510 
 74 iCD-1S91-M-N3y-4m


012447 Stifftali 

15LM'-1477-C-10N-2r-2


011746 (Pl"S'-Cr*5 x Nca*8*DG7.3-CLt71)oy*S' PS 3CD15695-5M-3Y-1n
012232 WI"-Candmal lI/NmaI7S 
 Ps ICD-16557-6-11u-1Y-2U

012335 NextW-Parana x U1-Cr2/au* Ps ICD-16621-2-19N-21-1m 
013530 Polost.20C-606 a NoiVN/uff"*-FgN* Ps 13CD-10445-T-21-y-Jg

013523 ralest.20C-6*6 x baVS,/uras-g~s0 14 aCD-IG44s-11-1m-2y-)jg 

http:Ouxsasmd34-P262.uLTjo"S./LkS.Ld3,Ox~h7)t..g,.u.s....by
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Gone-
ratio. 

lelec-
SlamS 

Gaia Pig. 
TI"p. s5 

taSo 
r1cow 

114Ot 
as, 

05392 /&Al(i'-s31~01~d5-jZrt
.CD-27427-A 

F2-In1. is - - -

05210 

05001 

05205 

06282 

06135 

X9-Nob..muilWarl x JoUG-CS"G/Coot'8-Nart;**8 
,CD-27417-C 

Cit 71 a Chap-21563/0uIl *3 
CD-27234- A 

(10-Kcaboiwt KM3arI/dtaw8"-Rtt* x rg"S')Oyca"S" 
CD-27416-A . 

GrOSI-Lang -xNext 75/467-3-RbIS8 x Cr"8 
CD-28026-8 

3D2066-Ugr't"S* x HMOW 
CD-27971-A 

12-lid. 
1 

12-Ind. 

12-lad. 

F2-Ind. 

12-lad. 

10 

9 

9 

I 

7 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

06443 

06796 

Soo"B x XMe"8/Gdd~x"B-NexI 75 
CD;.28161-C 

D67-3-Gta"8* x 0.50129/Gooe""-Clt 71 

P2-lad. 

P2-lad. 

7 

7 

-

-

-

-

-

-

-

-

01306 
CD0-20289-A 

331-- 'S'" 2-Sulk 39 - - - -

01354 
CD-25720 

8oar6S*-Gdo.VS579 x next 75 ?2-Bulk 39 - - - -

01415 

01345 

CD-26073 
1ul"8l(1t18slxB15-CrlST.dur.Rea-GIIlSa13Tu/cr8s)Ge6"')) 

CD-26593 
(LTPcor-Crra~xca/67-3-Ct7l)oy:7JDA 514)Coot*S8 

C0-25014 

12-Sulk 

P2-Sulk 

32 

23 

-

- -

-

-

-

-

01447 CLa"8"-Cr*8 x AAS8/H.OdMx1S7 Meo'8" 12-sulk 26 - - - -

CD-27215 
01399 ShwaBS"-Sit'8' P2-Sulk 25 - - - -

C0-26406 
01414 1u18S-JUE P2-Bulk 25 - - - -

CD-26589 
08267 (B07-H5xt"'S09L~g"l~"*W*Pb**2%)rS 13 9 2- 9.0 - -

0141 CD-24027-A-2Y 1+39 6. 
0145 ack8-SDWS' 3 9 . 

CD-23582-7Y 
08606 CP~c"8"-Cr"8* x Rabi"8"/Cfn5-rg"S* x Ptl1S*)Nard P3 8 2 5.1 -

CD-25012-A-4Y 
08973 (21563-Or"S" x MarioS/Ggo VZ394-Cit"S")N.,ecS" 

CD-25251-A-IY 
P3 8 2 6.2 - -

010099 Zrp"8"-NaI"S"
CD-23069-3Y 

P3 a 2 5.5 -

08312 Shwa"S"-exi 75 x Bit"S* r3 7 2 8.1 - -

CD-24831-9-SY+ 
08589 CPg"S" x Ch67-21563/GuIS")Qf7ne.05'S 

056 CD-24999-B-4Y 
056 T11o"S" -Ditt"S" x Pg"S"3

CD-25007-B-2Y 

r3 
32+ 

7 

7 

2~ 6.9 
5. 

2 . 
-

= 

-

08667 Erpl16-Gs"S x Boy"S P3 7 2 6.2 -

098 (,D-25043-A-1Y 
098 Qfn- AA"SIA GtaS-Pg"S/Soy'S"3

CD-25241-C-fl' 
7 

2 
2 

. 

. 

010103 BrpBS-Ma"S"
CD-23069-6Y 

T3 7 2 5.4 -

010138 Dura 5-Xbis"S' x Bit*S F3 7 2 6.0 -

CD-23142-2Y 
010277 Gta"S"-Ibie"S" 

CD-232 38-2Y 
x lll0-R533/MeXI 75 P3 7 2+ 6.6 -

011669 (D x T) 0-Nexi 75 P4 8 2- 5.6 -

CD-20795-5M-2Y 
011636 Shwa"S"-Bit"5" P4 7 2 4.9 - -

011645 
CD-20626-@N-3Y 

Bhva'S"-Gre"S" 74 7 2- 4.6 -

CD-2062:-7M-IY+ 
011634 Shwa"S"-DIt 7"4 6 1~ 5.7 -

011653 CD-20626-8H-lYShwa"S"-Dack'S" F4 6 2 5.6 -

012186 CD-20640-2N-2Y (Jo"S' x Gldl15-Gll*"/FS 07)D~t"S" P4 6 2 4.6 -

CD-22123-8-2N-2Y 
013909 Rugby x Lds Mut-Gta*S" 

CD-17631-2Y-SN-IY 
P5 4 2 - 39 s0 

014021 

014104 

067.2-Gta"8' a Qfn 
CD-17815-lY- N- 3Y 

Goo**"8*-CIt 71 

FS 

FS 

4 

4 

2 

2 -

0 

90 

05 

6 
CD-17932-11-2N-2Y 

016383 Rusb Z D47.2-t"S"/Ruff"8-Fq*8
CD-16366-0-1II-3Y-24- 3Y 

TG 6 - - so g0 

016792 

016339 

Win"8*-USA 02237Z12l563/LkZ-Ld390 x ch67)Gta*3Sg 
CD-16553-C-7N-2Y-3N-2Y 

Rubo x D47.2-taS"/RufVf8-g"8
CD-1636G-A-IN-1!-2N-1Y 

16 

16 

5 

4 

-

-

- as 

I 

It 

75 

016367 Ruso a D67.2-taSI/uff*2*-PgUS
CD-l6366-A-6NI-2!-1N-3Y 

F6 4 92 3 

016419 Ruso x DM7.2-taS/Ruff*S-?g8"6*
CD-l6366-s-4N-41-2N-1Y 

4 - 78 its 

016766 ftnW-Candeal 11 z Neal 75 * 4 - 3 @ 
CD- 16557-*-1N- iY-2N-G 



75 

:-1 ±.o.iue 
am W. -Cross end lpegree 

6 
"016947 


018286 


010290 


W'--Uo223,2I6nss IL75ration krL.390 x Ch67)GtaSg"itC55-
C-8m-X NOX-4/api-iM 184 77-A-7*-3 -3N-3T 

Jg9*-PAat1ti1tn 
 -ao20C-606
x e 8"V/RUff'S"-. S.
W D 10445-11-211-U3-2JI-3 ¥ 9
 

rg"8V-Palastlnlen.20C606 
x NMzLS'/Ruff'8,-F"ga.87 

CD-0445-1Y-2N-4Y-1-yjy 

T*BLj14. Preliminary results of fertility stud-on 

VARIETY OR CROSS AND PEDIGREE 


SEASON STAN 1977 

*Rokel I8"
 
CD-185-12Y- Y 
Me-9799-126
gta=S"Y.y 


Nexi "S" - Ota "S'
 
CD-1896-BYer
3 

CM-9799-126M.M.4Y.OY 


'Guillermot IS*CM-14646-C-1Y-1m-1Y.0¥.6(5
Fg "S" - Palest. 20C - 606 x Nexi 

CD-h043v-4MllYerM 
Shoveler "S"
 

CD-e0569-Co10M.1Y.SM 
CD-l052-hear -IYtera3.49 


HRL-862-2B-Y( I 
Mexicali 75 (Check)
Jupateca 73 (breed wheat-check) 

Average 


on durum wheat materials. 

"S"/Rabi "S" 


SPASON C .
 OBREGON1977-1978
 

Mallard "S"
CD-1894o3YosYe5Y-2Y
0M 


Goose IS'
 
CM-1O143a614a3Yrd14-2Y..Y 


Mallard IS'
 
CD-* 94-3Y-OY.SE


*Bitteri "S*
 
CM-9799-126M
"S"4Y 
 OY


'Rokel "S'
 
CD-1895-12YRO 


Rokel IS*
 
CD-195-21 -OY-2E 


'Guillermot I'
 
CM-4646-C-1. 
 .M.SY..Y 


CD-10521-*-3aY-.e
"3.14 

xRL-862-2B(C1yk) 


Mupeteco 73 
(Bread wheat check)

Average 


NW Kernel weight
Good fertility at 
the two seasons
'a 
 Numbers in parenthesis are rankings 


0011. Woo-

tione 
J6 4 

F6 4


6 4 


r7 27 2 


2 

Season -1977 

GRAINS PER 
 SPZKELSTS 


SPIKELET 
 PER SPIKE 

3.10 (9)"* 16.9 (14)

3.10 (8) 
 17.7 (7) 


3.11 (7) 17.0 (13)

3.14 (6) 
 17.0 (12) 


3.26 71(0)(5) 17.1 (10) 

3.30 (4) 
 16.4 (19) 

3.35 (3) 17.3 (8)
(2) 16.6 (18) 


3.50 (1) 
 16.0 (3)

3.00 (12) 
 14.7 (24)

2.93 (16) 
 21.0 (2) 

3.20 
 17.2 


2.73 (9) 
 16.8 (2) 


2.79 (8) 
 10.4 (10) 


2.03 (7) 
 16.8 (20) 


2.83 (6) 
 18.2 (7) 


2.83 (5) 
 18.6 (B) 


2.92 (4) 
 19.3 (2) 


2.99 (1) 
 10.0 (14) 


(2) 17.8 (16)

3.73 (1) 
 18.2 (11) 


2.51 (21) 16.3 
(24)

2.722.91 (10 
 19.1 (4)
17.9 


- El aten, Mexico
 
* qui Valley, Mexico 

Gran it 

type p,.;j 

- -
-


2 " 
 -


2 

and Y 1977-1978. 

1000 NN 


GR 


45.5 (5) 

42.1 (11) 


45.4 (6) 

44.4 (9) 


4. 1)
40.0 (15) 

41.4 (14) 


38.9 (17) 

34.8 (20) 


33.0 (22) 

46.5 (4) 

28.7 (25) 

40.1 


63.0 (4) 


55.0 (11) 


59.0 (11) 


53.0 (20) 


59.0 () 


59.0 (10) 


51.0 (21) 


47.0 (16) 

46.0 (23) 


66.0 (2) 

41.0 (25)
54.5 

g 

s 
05 

5
 

12

2
 

so 


ft, 

so
 
s0
 

so 

YIELD
 

KG/NA
 

4274 (12)
 
3785 (20)
 

4618 (7)
 
4248 (13)
 

61(1
3681 (21) 

4740 (6)
 

4517 (1)
 
3140 (19)
 

2254 (25)
 
5629 (2)
 
3645 (22)
 
4120
 

6516 (2) 

7561 118)
 

6197 (6)
 

8196 (7)
 

6197 (5)
 

0270 (4)
 

8467 (3)
 

7061 (24)
 
7749 (15)
 

7249 (22)
 
613 (25k
 
7827
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Triticai l 

INTRODUCTION 
at versus the yield average of the best triticale from each ofThe main objectives of the Triticale Program 

CIMMYT are the improvement of yield and adaptation, 30 experiments. It is evident that presently the two crops 

seed type and test weight, disease resistance and the have about the same yield potential under Yaqui Valley 

introduction of new genetic variability, conditions. 

The yields in the Mexican high plateau from El 
YIELD AND ADAPTATION Batan, Mexico and Huamantle, Tlaxcala during the 1978 

The triticale yields in the 1977-78 crop cycle in summer cycle were good. Table 3 shows some of the better 

Sonora, Mexico were adversely affected by above normal than average yielders from the two locations in comparison 

average temperatures in combination with irrigation with the three check cultivars, Beagle, Mapache, and Bacum. 

problems which are described in the Bread Wheat chapter It can be seen that some of the newer advanced lines are 

in this annual report publication, better than the checks for both yield and test weight. 
In the yield trials, about 750 advanced triticale lines International triticale yield and screening nurseries 

wera evaluated for their yield potential. The best lines have been distributed since 1969.70. These two nurseries 
were selected and included in the 10th International 

serve to distribute the new triticale lines and also allow 
Triticale Screening Nursery which consisted of 245 entries, for identification of lines with wide adaptation. Tables 4 
including checks. This nursery was distributed to 121 and 5 give the best adapted lines from a preliminary 
cooperators throughout the world. andlysgive the bt Intedin rom epre ry 

Tables 1 and 2 list 33 of the highest yielding lines analysis of the 9th International Triticle Yield Nursery 
and from the 9th International Triticale Screening Nursery,

Incomparison with the check cultivars, Beagle and Mapache 
respectively. These tables show that Mapache and Beagle

respectively. The yields given in table 1are lower than those 

in table 2 because of a three weeks' difference in are still the widest adapted lines, though newer lines like 
given M1-Arm and FS 1897 are approaching their adaptation.

material (table 1) was
planting date. The earlier planted 

affected more by the higher temperatures and consequently The general adaptation of the best triticale strains 
yielded less. is also evident from other international nurseries. In the 

Both tables 1and 2 show that there are better yielding preliminary summary of the 14th International Spring 
lines than the two checks and some lines with a better Wheat Yield Trial, in which the triticale line Mapache was 
yield and better test weight. Table 1 list the lines Drira- included as a check, this triticale line had the best average
 
Fas 204, Drira-MA, IA-KIa x Cal/Bgl, and Bgl "S"-M2A yield over 71 locations.
 
x Bgl that outyielded Beagle by 11, 14, 14, and 20 per cent Preliminary reports from ICARDA also indicate that
 
respectively. Furthermore, the two lines Drira-MA and the adaptation of triticales is good. The triticale Drira,
 
IA-Kla x Cal/Bgl had test weights of 72.5 and 72.7 kg/hl, which was included in the 9th Regional Wheat Yield
 
whereas Beagle normally has atest weight of about 68 kg/hI. Trial, had the second best average yield over 19 locations.
 
Table 2 indicates that the newer lines show little yield In the 6th Rainfed Wheat Yield Trial, a triticale selection
 
improvement over Mapache, but there are some lines with from a cross, Inia-Armadillo, had the best aveage yield
 
equivalent yield and higher test weight than Mapache, over 18 locations.
 
such as IRA-No 66, RM x Bgl "S"-M2A, IA-M2A x
 

During 1978, several triticale cultivars selected fromPI62/BgI "S", and M2A-IRA. Some of the lines showing 
good yield and improved test weight are being multiplied CIMMYT breeding nursery metaii wre relesed for 

releses e d fromon a mall scale. commercial production. Thes weesI 

Figure 1 compares the yield of the best bread wheats early generation metwial sent out by se CIMMYT 

with the best triticales. This graph shows the yield average Tritkoe Program. The lines ard cointry of relese am 
of the best bread wheat from each of 45 experiments follows: 
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SEED TYPE AND TEST WEIdHT 
One of the major problems in the improvement of 

triticale has been to improve the test weight of the grain,
Triticales have a tendency to produce shrivelled grain at
maturity, thereby lowering the test weight and giving a 
low flour extraction during milling. Normally, triticales 
produce fairly good test weights under optimal growing
conditions, but the test weights tend to drop markedly
under poor growing conditions, 

This is the reason why the test weights obtained in 
the 1977-78 cycle are lower than the test weights obtained 
in the previous cycle. The test weights were also affectedby the adverse temperatures which occurred in the 1977-78
cycle. Improvements in test weight and stability of test 
weight have been difficult to obtain, and progress has been 
slow. 

In 1971 a selection from a cross Inia x Armadillo 
was found to have a better than average test weight. This 
selection, named Camel and selections from crosses with 
Camel, have since been used extensively in the triticale 
breeding program and marked improvements have been 
achieved in test weight and plumpness of triticale grains,

In the 1976.77 Yaqui season, 45 triticale advanced 
lines with better than average test weight were identified. 
These lines with five checks were formed into aGood Seed 
Type nursery and sent out internationally to 26 locations, 
to find out if the improvement in test weight was location 
specific or would be stable over many different environments, 

Reports have been received from eight locations and 
the results of the best lines are given in table 6. The better 
lines (in table 6) show a marked improvement over the 
checks In both average test weight and in stability, 

Among the best selections for improved test weight
were lines from the cross M2A-Camel, X8386-D, now 
named Panda "S", a derivative from Camel which was the 
first line with improved test weight. Two of these lines 
were included in the Good Seed Type nursery and as seen 
in table 6, they had the best average test weight, 

The Panda "S" lines have produced some of the
highest test weights found in triticale; however, 
agronomically it Is undersirable. The lines are low yielding, 
tall, weak strewed and tend to shatter. Therefore, in 1977an attempt was initiated to combine the high test weight
and good seed type of the Panda selection with the high 
yield potential of the best triticales. 

In the rammer of 1977, 10 F2 popuIleI dMels,
from crosses between Panda "R"end the triticde 8"Wr.Octo Bulk Bush, M2A2 , Bacun '1W", Lince, Oc6 Ob-
Agrot, Rahum, Arabian, Mapache, end Yoreme wm 

grown for this purpose. From these 10 PoPulatione a totalof 6632 selections were forwrded to the F3 generation inYaqui 1977-78. In Yaqui, about 1200 of the most unifonm
F3 Populations were cut In bulk and the 250 bulks with 

the highest test weight were sent out for international 
testing. These swns populations were tested in Toluca, ElBatan, and Huamantla during the summer of 1978. 

Table 7 lists the best selections from each of the 
crosses with the test weights given from four locations In 
Mexico and the yield data from two locations. It can be 
seen that the test weight of thase selections are better or 
equal to the test weight of the Panda "R" parent and that 
the yields are equal or better than the "yield" parent under 
the high plateau conditions. However, the results from 
the current cycle in Yaqui are needed to confirm that the 
objective of combining good seed type and high yield has 
been achieved. 

DISEASE RESISTANCE 
The resistance of triticale strains to the three rusts 

continues to be good, as based on the reactions recorded 
in the international nurseries. It is apparent from 
international data that the resistance to rustleaf is less 
stable than the resistance to stem and stripe rusts, though 
many lines are resistant to all three rusts under Mexican 
conditions, as shown In table 8. Efforts are being made to 
maintain the superior resistance to stem and stripe rust 
and to improve the resistance to leaf rust. 

Table 8 lists 70 lines from the 10th International
 
Triticale 
 Nursery with resistance to leaf rust in three 
locations In Mexico. All of these lines are iso resistant
 
to stem rust and all but four, are resistant to stripe rust.
 
Included in table 8 are 
the reactions of the 70 lines to scab
 
and Septorla at Patzcuaro, Mexico. It shows that there
 
are variations in reaction to scab, and that many of the
 
lines 	 are resistant or moderately resistant to Septora.


International data 
 also show that triticales continue
 
to display considerable resistance 
 to several important 
crop diseases. Resistance to loose and covered smut still
holds across most of the wheat growing regions of the 
world. Also the resistance of triticale to powdery mildew 
is holding in areas where mildew is endemic. 

Dr. Eyal from Bet Dagan, Israel reported S. tn'tkc 
reactions in the 5th Triticala Dism Resistance Nursery
(TDRN) and the following lines showed excellent resistance 
(0 reaction compared tc 30 to 90 per cent for suscEptble 
wheat and durum checks). 

1 BVR-Arm'S" x 2763--3M-2td-OY-M-.0N 
12 M2Ax2024_g._Iy. 

18 Arabian '1" 
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,! M2Al~~x 0-3N-tg-1Y-OM 
2 A tnt u adO57 i-

34 Koe •. .aphid 
36 Ko@Ih '" x 2091-1M-0N 
44 ITA-M2A x Bush x 7340-3M-1Y-0M 
48 ITA-CIn x 755-3M-Y-1oM-OY 

Entries 18, 19,20 were Included in the 5th TORN as 
resistant to . trittci in Patzcuaro, Mexico. These lines 
will be tested in other locations where S. tritcl is endemic 
to determine if the resistance holds. These data show that
there are a range of reactions to S. tritkci among triticales 
and It should be possible to Incorporate the resistance Into 
high yielding triticales. 

In the subtropical or hotter regions where cereals 
are grown, the leaf blotching caused by Helminthosporium 
0P., mostly H. sat/vum but also H. triticl repenti, can be 

very severe. This is especially a problem in certain parts
of East Africa, but triticale Iines with resistance or moderate 
resistance have been identified in Zambia as follows: 

Navojoa "S" 

Rahum "S" 

Beagle 

RAM "S" 

Impala "S" 


M2A x2802-38N-3M-SN-3M-0Y-2M-0Y 
M2A-IRAx 10906-16M-lY-1Y-1M-0Y 
M2A-CIn x 12 545-102Y-101B-101Y-oy 
M2A-BgL x 124903Y-OM 
M2A-Leo x127328Y.1Y1M-OY 

These lines are presently being tested for 
Helminthosporium reactions at Poza Rica, Mexico. 

Ergot (Clavlceps purpurea) was a severe problem in 
tile early triticales because of their sterility. Today thetriticales are mostly fertile and although infection by ergot

has decreased It can still be a problem because of the low 

tolerance to ergot bodies. Therefore, the 9th International 

Triticale Screening Nursery 
 was tested in Minnesota fo' 

reacifon to ergot. The infection was measured as the 

number of ergot bodies in 50 triticale spikes and the 319 
entries reacted as follows: 

No. Ergot Bodis Lines 

0 55

1 46 
2 32 
3 26 
4 24 
4-10 69 

10-20 49

>20 17 

It is evident that there was a low ergot Infection In 
many lines. 

'The ma vloi duaurmnvLllifi is IIWIw( Y D ) la I mng-is WdI k 

seces. 8eious In lmu of By0V h iM 
reported In Chile and the Andnt gIok" of Itsh 4
 
but little work has been don 
 yet Im s f*W LullaROL 
A report from Das, Caifomi, ho*W@r, Indl"elt #M 
there are good sources of resi ms M.Mitulit, it
leat to the Itrairs of BYDV found in Califomi. The 
following lines from the 5th Triticale Dlim Resistance 
Nursery were resistant: 

Entwy No. Line ge 
I" is) 

1 BVR-Arm"S" x 2753-3M-2N 
12 M-OM-ON 2 
12 M2A- it 2302-3N-SM-5N

-2M-3Y-5M-t Y-GM 2 
24 MIA x 2148-4N-2M-2Y-tM-OY 3 
31 IRA x 2146-7N-7M-4N-M-2Y 

-IM-IY-0M 
 2
32 IRA x2146-7N--SM-5N-2M-OY 23 Tcl short from S.T. 3 
34 Koala I 
35 Koala"S" x 2091-tM-ON 3 
36 FS 1897 3 
38 FS 3972 2 
40 M2A-1517 x Inia-Guarta 1 
43 Setter44 ITA-M2A x Bush 2 

x 7340-3M 
-Y-M 2 

45 Beagle 1 
46 Inla-Rye xArm/310/32 3 
Whether these lines would also be resistant in other 

endemic areas for BYDV has yet to be shown. However, 

it has been observwd in Chile and the Andean region thatBeagle and its derivatives are apparently less damaged by

the disease. This correlates closely with the reaction of
 
Beagle as observed inCalifornia.
 

INTRODUCTION OF GENETIC VARIAIILITY 
There are three main ways that new germ plasm is
 

introduced into the Triticale Program, 
 viz., (1) creation
 
of new amphiploids (2)triticales from 
other programs
mainly winter triticales and 
(3)crosses between triticale 
x wheat and triticale x rye.
 

Since 1972-73 serious attempts have been made to
 

increase the number of new triticale amphiploids. Until 
last cycle, increases in new amphiploids have largely been 
due to increased number of crones but real progress has now 
been achieved in producing new or primary octoplolds.
Table 9 gives the number of crosses between rye x durum 
wheat and rye x bread wheat, the number of plants surviving 
and the number of plants doubled. The percentage of 

plants doubled has stayed about the same for rye x durum 
wheat crosses while tte perenotep of plants doubled from 
rye x bread mites croise Ins from 14-A per cont.This Increase has ben shseil by aulInI a
teshnilue of mttIn ise tip off Oe eekleelll 1-2 days 

5 



iftlemsbtibn; the out and istwn submered In a0.06P lntM olicin sktion fo 3 hours. After about two
wak,. the young sedlings wre then transplanted to the
fld wmeretillering isgrently Incmead incomparison with
9gnmomue tilledng. By incresing tillering, the probability
of obtaining a double tiller is increased. This technique is 
now being tried with the rye x durum wheat crosses.

New genetic variability Is also added through
introductiomn from other triticale programs. These
introductions are mainly from winter triticale programs andthey are utilized in the CIMMYT triticale programs through
spring x winter crosses. 

Crosses between triticale x wheat and triticale x ryehave been important In generating new variability in thetriticale program. Fertility in the triticales were first found
in a cross between triticale x wheat and later the first
improved seed type triticale was Identified in a wheat x
triticale cross (Inla x Armadillo). Also sources of dwarfing
have been Introduced into triticale from both wheat and rye through crosses of this type. More crosses of this type
are being attempted in the search for other sources of 
fertility and good seed type. 

a 

6 
-o" 

X 

-
/ 

I-

CYTOLOGY
 
Cytological information is lmeot in the

improvement of triticale in order to understand how the
Improvements are achieved and to make further
Improvements. Thus it has ban hoped to back up seed
selection with cytological Information in segregating and
advanced populations to determine if it could be obtained
with the full complement of rye chromosomes or sL4
stitutions or gene recombination. Fortunately during the 
summer, cytological services again became available. Table10 lists the number of Dgenome substitutions in 44 advanced 
triticale lines. 

PROTEIN QUALITY 
For the past few years a rapid screening technique,

the dyebinding capacity (DBC), has been utilized to test
advanced lines for better protein quality. During this cycle
about 500 lines were screened and the lines shown in table
11 were selected as havinfl possibly abetter protein qualityindex in Yaqui 1977.78. After checking the quality Index
from Huamantla, 11 of these lines have been selected for 
detailed protein analysis. 

000.0r.TRITICALE 

67-68 69-70 69-70 70-71 71-72 71-72 72-73 73-74 74-75CIANO CIANO NAVOJOA NAVOJOA CIANO NAVOJOA CIANO CIANO CIANO 

Fig 1. YIELDS OF THE BEST WHEAT AND TRITICALE 

75-76 76-T 
CIANO CIANO 

STRAINS 

7T-78 

CIANO 

IN THE YAQUI VALLEY, MEXICO 1967-78 
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time 1. 	 Uld , I cc cetain mano0d lie fnm lae OewCW g w a vit thi 
cke cultivw In thm man eqwimt in Yaliu. 1977-78. 

Adama line Pedigree 	 Yield nt Might OCed& Yield 
kg/ha kg/hi kg/ha 

Drh-1m 204 X21297 4230 72.2 Beagle 4192 

Dlera-F 204 21398 4615 65.5 Beagle 4500 

Dtxu-Fa 204 X21296 4038 69.5 Beagle 4500 

Drira--Fa 204 121299 4365 67.6 Beagle 3942 

H2 .-(301 x Dgl X16378 4384 69.6 Bal 4192 

IG,-fgl Xl5490 3769 71.5 Beagle 4500 

Bgl'S8-Cin"i ' X1574 4000 66.5 Beagle 3942 

Dgl-42A 15673 4346 66.8 Bagl 4250 

flgl-H2A X15670 3942 67.2 Buagle 3853 

Xixa-MB5893 4865 72.5 eagle 4250 

Cin-gl x Bgl 4057 69.6 Beagle 4250 

IA-nla x Cal/Jgl D-199 4377 72.7 Beagle 3853 

l"S"-Q x Bgl B-218 4638 67.0 Beagle 3853 

Cin-Cho x BDl X16337 4084 67.3 Beagle 3853 

Table 2. 	 Yield perfovance and test weight of certain avmtwed linea tram aid-tt-vender 
plantlng o3xtred with the best check cultivar In Sam experiment in Yaqui 1977-78. 

Crea Pedigram 	 Yield Teat Wt. (heck Yield Test Wt. 
kg/h'a kq/hl varteLy kg/Aia kg/hl 

M2A-IA X12677-41Y-1Y-3 -IY-ON 6485 70.0 MNAche 5313 69.6 

M2A-IRA X11960-6*-lY-V-CM 5817 73.1 Maadhe 6463 71.3 

12A-Onl X10995-2"H-2Y-lY-lJ4-1Y-Z4-OY 6082 70.0 Mapaiie 6076 69.0 
W2-Byl X15733-1Y-2D-'I-(OM 6122 70.8 Mqahem 5753 71.8 

12A -13g X15733-OH 5823 65.0 majao 5753 71.8 

Beacgplita X22551-100Y-4Y-M 5069 69.7 Im[Sae 5753 71.0 

Deagualita X22551-100Y-100Y-9H-OY 6599 63.7 MWadu 6338 69.0 

BglS"..A x Cin XL5673-A-IY-2Y-,4-OY 6675 69.8 Mapache 6388 69.0 

091*S"-A x CAn X1573-A-IY-ZY-1N-OY 6438 68.2 p-at-d 6338 69.0 

Dgl"S"-ITA x M2A X22585-I00Y-1Y-I*-OY 6376 66.6 KV-t- 6338 69.0 

8gI/Arv-Mmxipdc 
IWt x D,1"S" X22562-101 Y-3Y-,4--Y 6761 69.4 pntm 6543 69.0 

IA-M2A x P162/ 
I 1"5" X16304-107Y-100Y-'-0Y 6542 71.4 Ma pAdm 6543 69.0 

MIA-BgI.S" X15552-334-2Y-2Y-1*-OY 6540 67.2 "%,acta 6104 67.4 

RIftj"S'-42A X22097-100Y-1Y-.H 6152 71.? H 6104 67.4 

RA-No 66 X14447-f-1Y-4Y-2".IY-OM 6135 72.4 NAqidhe 59"8 69.6 

IA-ISpy X17117-25Y-3Y-40-0Y 5451 67.8 phdhe 5655 69.4 

7TWI, kSO-W. X15694-3Y-2Y-O, 5905 67.3 pie 5492 "4.6 

IA-IA x Btii X12257-1N-OM 5942 62.1 IK5hm 5692 64.6 

Driza-FPa 204 21291-t-(N 5986 71.4 ,k6231 69.4 
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X280-303"i-M3-2T-ON 

I~a~1X0326-C-JLY-3NM-I~-O5-l0Y-1Y-M 
2 ~X8504-C-2y--10Y-103E-10o7!-oy

102"-Y 
UmXIDS2-C-m-1Y-ILY-2M-OY 

92A2 D-vr 

Pak 
Dg1"S"/Ars-Mwd-


Pak 

M2A-Dgl 

MiA-Bgl 

Tcl bu~ic 50-4@ 

M-Arm"SNxBl"S" 

M2A-Arm"'xBgI "S" 
Drira-?M 

Buey-Bg1"S-" 

Buey-Bg1~SII 

Gazelle-Yo"R" 

Beagle 

Mapache "S" 
Bactm 

X113M08V-D-24-3Y-2y--4i"y 

X12A33-D-IN4-3y-3Y-6M-2y-li4-oy 

X22562-100Y-looy-3.2*.y 

Mazt x Bgl"S" 
X22562-101Y-3y-Jm-oy 

X15490-3Y-OM 

XI.552-33H-2Y-2Y-I14-oy 

X15684-3Y-2y-om 

XI.5733-1Y-2M-1Y-om4 

X15733-15Y-3M-2Y-M-y 

X15893-OM 

X16215-103B-loly-1y-Im-oy 

X16215-1O3B-101Y-1Y-2.j-oy 

X23963-100Y-OM 

(T stigo) 

(Telstigo) 

(Tstigo) 

6500 63.9 
7334 65.0 

7146 67.2 
6709 65.3 
7625 68.7 
7667 67.4 

6542 6401 

7560 66.1 
7084 64.0 
6834 61.5 
7230 62.4 

6729 63.1 
7417 65.3 
6748 62.9 
8746 65.1 
7976 65.5 
7560 66.4 
6014 61.7 
6824 63.3 
5340 64.8 

so
 



Mite 	 mod"ybAs 

1 25 Inixil On* 37 

2 6 N&Omiin 376 

3 21 3MglM 3661' 

4 13 Ibys I-AM 3648 

5 ii1 P.S. 1897 3621 

6 7 Muhm 3606 

7 5 Knoozai 76 (Died Vmet Omsd) 3495 

9 9 Lino 3454 

9 4 BROM 3432 

10 12 Octo ak-Bush 3381 

Tble 5. High yielding entries of 9th rISN appearIn freqetly in the top 10 percent at 34 locations 

flitry No~. 	 Cultivar or Padigxee Freuemncy in 
Cross top 1ot 

10 Beagle X153DA-134-SN-l"-Y 1s 
102 M2A-UP30l x Dg1WSm X16379-2Y-0B-1Y-On 17 
81 JQA - Bgl X15490-2Y-4B-1N-OM 14 
33 (M2A-Ann"S m-Dgl) X15733-1iI-0I 14 
249 Dgl - CnXL5674-ON 14 
so Naozari 14 
145 IA-IRA x Bui X12257-2N-014 12 
190 Dgl"S- 552 X1530A-124-5N-II1DY-OM 12 
195 Drira - Sorgo X16020-2Y-18-2N-ON 12 
270 M2A - Bgi X15491-OtI l 
144 IA-IRA x Buitre X12257-lI-CH 11 
172 M2A - B91 Xl!5491-1Y-3-3-14 11 
47 I2A - IRA X12581-18-Y6M-OY 10 
189 Dgl x Tab-Arn"S" X21542-7N-O 10 
240 M2A-UP301 x Dgl X1637"-N 10 
256 Coul-Pato Sal 28 10 

Iccatimas Lom 9dbe (Rdlip.i), Jmcpur Oftpal), Kama~m (India), AIaJwsla (Costa Ein) , 
El SGIw (DgyPI), *LMM LAMi @Ui), AqaP (&Idza), Arm"~ (I~inm=Wa, O~lIm 
(Idao), Javdepwr (baaeh), JilmdIM (Ixbm), CEOm $Wc),* I r tnvk), 

1mkr (Pblaud), Hdmtwma MUOmyo), ualomv (, Baja(TU~) CAMtwa 
(U.S.A.), Gbog~a (U.S.A.). Homnta O~dcow) .r - add& ~*i,deMIS 

ameno) Ah I www~,, cjine (Fmw, Not ftp (Imill U. & on. Nowc 
Oumm (S. tAew I blulas ON3mw) I 31 Men O6mw). 
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TA 6. LIn with an awage test wiight greater than 66.0 kg/hl based on observations frm LaskifinniM, Ciad&; Iavis, California, U.S.A.; and IDsnkw, Poland, Habhumhm, lbst gSomra and 1bluca, Mbxico; and Stael1sch, S. fria. 

Cm and Fedigree Mean laski Dwr~im Hohen- Winnipeg Davis Toluca smom ftsIW 
hel ban& 

dma'lSO X8386"D-2Y-0M-100y- -. y 71.6 69.6 69.2 67.01Iamirs IM386-'-2y-oN-100-1038-10 8Y..y 
72.0 74.8 - 75.3 66.570.2 69.8 70.2 67.3 72.0 75.4NA-K x 60.8 77.0]A X11286-C-4,-4Y-0y -69.069.8 69.8 68.2 63.5 69.0O0b lm x 73.1 -IG XL1239-B-m.-100Y-Om 73.4 71.S08.62 68.6 65.2 63.5 70.0 73.9-M M 30S-&-2.-3Y-2Y-4i-0Y 64.2 74.6 51568.2 65.4 63.0 64.0 69.0 70.8CM.-PLc S 454 74.6 30.567.7 69.0 61.4 61.8 67.0JlinaguC X12701-9Y-4y-m.-oy 74.8 63.7 74.4 4U.67.1 67.8 66.0 64.12 69.0 71.0= 63-U--1iY-4n-lY-oy 56.5 72.6 6.566.7 65.2 67.4 58.1 69.0 72.93--y- y0 59.8 74.4 67.1 63.8 63.2 57.8 71.0 73.0 60.9 75.2P%2-bIMm x Am'S MJ 

66.4 67.0 64 6 62.7 69.0 71.6
A2 58.6 70.6WI3 I-C-3Y-2-ly-0y 07.0 

66.6 65.0 65.0 65.0 69.0 70.0 55.4 73.4 "6.1o (mk) 62.0 63.8 60.4 61.4 63.0 65.3 50.9 66.4 6.0(Chu*) 65.2 62.2 61.8 63.0 69.0 70.4 54.6 71.8AN&AM (t¢ '1"5
65.0 65.2 63.6 61.8 65.0 70.4 57.9 0.6IRft 
62.4 58.6 61.0 57.7 62.0 69.8 50.2 70.9 OILSm (Gu) 
61.4 60.2 59.8 58.1 60.0 70.7 46.6 70.0 14



=&V~be 7. 1 1mnm to= - - - to6mdmJaw t Wo1ft ad "1 IMM~ dikf do t Ud 
two YqTA, M1 t , 1u md bmwitla ad +ifmr yLmld In l Mtm ad *mn a In o h to HO 

Yapo3. wd2m ucrn E I 

Sttar (Pmu) 64.7 62.8 54.4 69.6 62.9 4612 216 

p I O' (Iam*) X0396-D-2Y-(H-100Y-102B-100Y-LY-(N 74.8 69.2 66.2 72.4 70.4 5125 332 

Bmttar-PnbW 234530-230H-0Y 75.6 68.2 65.2 72.8 70.5 5521 315 

Bota,-Ldm R X34530-304H-OY 74.4 69.4 66.0 73.6 70.9 5533 483 

Settr-Pda"R' X34530-401l-OY 74.6 66.6 67.6 72.4 70.3 5396 4290 

0ctD-Blk Bush (Puent) 64.7 65.9 61.9 69.2 65.4 5479 3332 

Octo-Bulk Buh x PandaS" X35781-161-Y 75.9 69.2 59.0 72.8 69.2 617 3041 

OcbD-Bulk Buah x Pm "*S X35781-17H5-OY 75.4 68.2 58.4 70.8 68.2 6646 3249 

Octo-Bulk Bumh x Pwida"S" X35781-501-0Y 75.0 67.9 66.8 71.6 70.3 5479 3582 

M2 (Parent) X9504-C-2Y-23-10-1041-102Y-4 60.7 61.2 59.6 68.0 62.4 3312 1916 

N2A2-P:xd-R- X35783-37911-04 75.0 67.0 67.6 71.6 70.3 4312 3374 

IQJ'-PandhR" X35783-54Ui-O1 73.2 66.8 67.8 74.0 70.5 4521 4592 

Bcm (Parent) 72.5 65.2 54.2 70.0 65.5 5708 3790 

Panda"R"-Bacun X35784-73H-OY 75.0 68.6 64.9 74.0 70.6 3917 3832 

Pandl"R"-Baom X35784-901-OY 73.9 68.6 67.2 74.4 71.0 3957 2874 

Panda&R"-Bamn X35784-552H-OY 75.4 67.8 60.8 72.0 69.0 5625 3499 

Lince (Parent) 61.9 57.4 51.2 62.8 58.3 4167 3915 

Panda"R"-LInJo X35796-439H-OY 74.0 68.0 64.8 73.2 70.0 4479 3749 

Parda"R"-Inoe X35786-48Ui-OY 74.2 70.4 64.6 73.6 70.7 4667 4332 

Panda"R"-Lince X35786-631H-OY 73.6 70.2 65.2 73.2 70.6 4229 4165 

Rahmn(Parent) 65.9 63.0 53.4 69.6 63.0 6541 3415 

Panda"R"-Rahun X36517-43H-OY 75.4 69.2 64.4 72.8 70.5 5063 3D41 

Panda"R"-Rahun X3b517-24811-OY 74.8 68.6 65.6 71.2 70.0 5896 2582 

PandaR"-Rahum X36517-108511-OY 74.8 67.4 62.4 73.2 69.5 5229 5831 

Arabian (Parent) 63.9 62.4 59.6 66.4 63.1 2750 2832 

Panda"R"-Arabian X3651B-193H-OY 74.6 70.1 65.6 72.8 70.9 3833 3249 

Panda"R"-Arabian X36518-22511-OY 74.6 65.9 63.6 72.8 69.2 4375 4582 

Panda"R"-Arabian X36518-494H-OY 74.0 66.2 65.2 72.0 69.4 3500 4415 

Mapache"R" (Parent) 63.1 63.9 54.0 67.2 62.0 5417 4248 

Panda "R"-Mapadle"R" X36520-142H-OY 73.2 69.4 63.0 72.4 69.5 5708 4415 

Panda "R"-Mapache"R" X36520-505H-OY 74.2 70.4 64.0 72.4 70.3 4458 324 

YoLUae T175 (Parent) 70.2 64.2 61.8 66.4 65.7 5125 2832 

Panda"R"-Yoreme X36521-55l-OY 75.4 67.4 67.9 72.0 70.7 4687 3415 

Panda*R"-Yorem X36521-162H-OY 73.1 66.4 64.9 72.0 69.1 4792 2974 

do
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316731-72I1~u0 
IRA-lEA X IA-WA
XI217"C-IT-IY-2T-ON 
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X15570-10OT-Sy-N-Oy 

Hxa-fram
X)1565-3-GY-2.2I-ON

Octo-biza x 12A 

beperd"R"
X157S5-A-1y-2N-ly-lK-OY 

Topo
XISI93-ON 

N2A-ZA7S
X17034-2N-OH 

IA-Spy
X17II7-2SY-3Y-4B-Oy 

Cal x Cnso-Gallo 
X17077-2N-OY 

KIss - Am"S"
X20991-100Y-1-IY-SM-O¥ 
B&1"S"/Ars-Nexlpak Hut x Bgl"S"
X22562-IOIY-3Y-3N-Oy 

IRA-BglnS" x H2A 
2 
-CIn(22591-100Y-1OOY*M.Oy 
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X11542-5h-OH 

g&l"S"/Ara-Hxlpak Nxitx lgl"S"X
2 

2
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Q.I. - Qua'ity Index of protein as related to lysine content. 
PC * = NMcber of pure seed mall Multiplication plot 
MV 78 - Tbluca Strer, Nwxlo, 1978 



In 1978, the CIMMYT Barley Breeding Program 
generated new germ plasm and distributed it to cooperators 
around the world. There was a demand for better adapted 

and higher yielding genotypes from different national 

programs. Seed requests were increasedconsiderably. Much 

attention was given to breeding for wider adaptation, 

disease and lodging resistance, yield, nutritional quality, 

earliness and hull.less types, 
The amount of breeding material incorporated into 

the program has increased during the last two cycles. New 

entries from regional and national programs have enriched 

the germ plasm base. In many instances, valuable 

information has been provided about features and the 

general performance of these materials under certain 

conditions in other barley growing areas. 
Regional programs such as ICARDA in Syria and the 

CIMMYT-Andean Program in Ecuador have substantially 

contributed. Selections made from nurseries sent by these 

centers are now a component of progenitors in use here. 

WIDE ADAPTATION
The experience accumulated over many years in the 

CIMMYT Wheat Breeding Program has shown that the best 

way to determine the range of adaptation of a par.:.ular 

line, is to perform multilocation tests. This method has 

adopted by the CIMMYT Barley Program.also been 
The extent to which this adaptation can be expanded in 

the case of barley might not reach the level of that in 

wheat, but there is no doubt that it can be improved, 

By alternating two generations a year at two locations 

which differ in latitude and environmental conditions, 

diseases and crop management, it has been possible to select 

for light insensitive materials which have been proven to 

have more adaptation. 
Superior agronomic types have been selected under the 

conditions of the Yaqui Valley at Cd. Obregon, Sonora, 

M6xico, where the crop is grown under irrigation and is 

relatively free of diseases. 
The screening of material against certain diseases has 

also been madc. in central Mezico. The lines selected at both 

locations have been evaluated in yield trials at Cd. Obregon, 

where the crop can express its maximum yield potential. 

Barley
 

Some of the lines which have been selected and tested 
under then conditions er listed Intables 1A, 1B and 1C. 

Every one of the lines tested was multiplied 

simultaneously in small multiplication plots. The Interna

tional Barley Observation Nursery (IBON) was assembled 

from the seed obtained from these plots. This nursery 

contained 354 entries and was sent to more than 70 places 

around the world. 
On an international basis, the testing of selected 

material from the preliminary yield trials was made through 

the Elite Barley Yield Trials (EBYT) which contained 24 

lines from the CIMMYT Barley Program and one local 

check. 
In order to make fair comparisons, the lines were 

divided into covered types and hull-ess types. Some of the 

outstanding lines from the 3rd EBYT (naked) and 1st EBYT 

(normal) are listed in tables 2A and 20 respectively. 

Since the program is invocd in the breeding of 

different types of barleys, viz: n '-. iersus covered types, 

early versus normal types and combinations among these, 

the number of nurseries was becoming too big. Therefore, it 
was decided to reduce these to only one-The International 

Barley Yield Trial (IBYT). The nursery contained 20 lines 

and varieties from different programs around the world, 

four lines from the CIMMYT Barley Program and one local 

check. Cooperators will continue having access to the rest 

of the advanced material through the International Barley 

Nursery (IBON). The IBON contains linesObservation 
which might not be outstanding under the conditions of 

selection in Mexico, but they could well have a value under 

other environmental conditions. 

LODGING REIITANCE 
The search has continued for genotypes which carry 

good lodging resistance under both Irrigted and dryland 

conditions. 
New genotypes with good straw and well deWoped 

root systemns which anchor thmselves stronfgly to the 

ground have been developed. 
A list of saen advanced lines with good resistance to 

lodging is given In table 3. Some of see lines, espelil 
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to no in whish the cae Involves the lines 110122 as 
prent, ar stand high dages of fertilizer; however these 
ies we too dwarf to be grown under dryland conditions, 

@MEANI RESISTANCE 
During the last two cyc-",& much emphasis has been 

placed on trying to breed gu..Jtypes with a higher degree of 
disea resistance, 

Due to a poor date return in our screening nurseries,
it was necesary to rely to a large extent on date obtained by
CIMMYT staff in several places in Mexico and abroad in 
order to plan our crosses, 

Some regional phytopathological problems have
arisen. In-Colombia, Ecuador, Peru and Chile for example,
the barley yellow dwarf virus has become a major disease. A 
new race of stripe rust has also threatened the barley crop
in Colombia and Ecuador, and has forced breeders there to 
search for new sources of resistance against this disease, 

A series of advanced lines has been screened. They
have been found to carry resistance to diseases such as leaf 
rust, powdery mildew, bacterial stripe and barley yellow
dwarf virus. 

For a second consecutive year, there was a severe 
epidemic of leaf rust in Mexico, which allowed both an 
evaluation of parental material and screening of segregating
lines against this disease. Table 4 lists a series of advanced 
lines which carry resistance to leaf rust. 

Screening against powdery mildew and stripe rust was 
made in the lowland of the State of Guanajuato in central 
Mexico. 

A list of advanced lines carrying resistance to powdery
mildew and stripe rust isgiven in tables 5 and 6 respectively.

Particular interest was put into the screening of 
advanced materials against barley yellow dwarf virus,
Since the infection of this disease is very erratic under the 
conditions where CIMMYT grows its nurseries in Mexico,
reliable testing sites such as in California, U.S.A. and 
Colombia and Ecuador had to be used. 

Some sources of resistance have already been 
Identified under these conditions. However, within 
CIMMYT's advanced lines, there is not much material 

which shows resistance to this disease. There are hopes that 

In the new crosses made using resistant material, it will be 

possible to select more genotypes which will carry such 

resistance, 


Tdble 7 lists a series of advanced lines which carry
 
some resistance against barley yellow dwarf virus. 


HULL-LESS GRAIN 
A great number of crosses have been made to 

incorporate the hull4ess character into CIMMYT's breeding
material. This character is now scattered throughout the 
breeding material. 

The evaluation of advanced material carrying the 
hullless character has been maeb In preliminary yield 

trials grown at Cd. Obregdn, Imnao-o, Mdaxo. uz11ddmnwC 
IX, X and Xi in table 11 were hlum 111s-0aed U10 d 
carried the hull4ew cheracter. The line sldtil" ( es 
between CM67 and Dckson44lmuoy) outylelded not 
only the barley checks but also some of the wheat md 
triticale checks. These comperlsons, however, have to be 
made with certain caution since the trials received only 
three irrigations and were fertilized with only 80 kg N and 
60 kg P. 

The results of these trials clearly confirm that the 
yield potential of the hull-less barleys can be improved by
combining the different yield components in the proper 
background. 

In the past, certain problems have been detected 
during the threshing process of the hull.less barleys. The 
embryo protrudes from the endosperm and this makes it 
more exposed and vulnerable to mechanical damage resulting
in a reduction in the germination percentage when the seed 
isplanted in the next cycle.

In order to check for any morphological differences 
that might exist in the way the embryo is set in the 
endosperm, a visual examination of the seed of the Barley
World Collection was made. It was possible to select more 
than 100 lines in which the embryo was somewhat protected
within the endosperm. These lines are now being grown in 
small plots at Cd. Obregon. They will be threshed to 
determine whether the position of the embryo Is a feature 
that can confer resistance to embryo rupturing. The 
heritability of this character will be investigated in crosses 
with some other genotypes. 

UAL ITY 
After a number of years of unsuccessfuli breeding to 

try and incorporate quality into CIMMYT lines, the 
problem of endosperm shrivelling in the high lysine mutant 
hiproly, has been solved. The gene is now scattered in
 
several genotypes which show a perfectly well developed

endosperm. These genotypes are now being used as regular

progenitors in the crossing block. In table 8 some advanced 
lines carrying the high lysine gene are listed. Some of the 
lines come from head selections made in bulk populations
using the short haired rachilla gene as marker in crosses 
involving hiproly as the high lysine donor. Some lines other 
than hiproly are also being explored as possible donors of 
high lysine and high protein. 

EARLINESS 
The breeding of early types for certain purposes In 

some areas of the world, has continued. The earliness genes
from different sources am now scattered in genotypes
which might differ in height, disease resistance, quality,
grain type, etc. Some of tse lines have been tested in 
preliminary yield trials at Cd. Obregon. 

The results of thes trials am @Ivan In tabe 1C. 
Even though the yiek in these trials do not sem very 
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mo4" u"i nt be taken as owe "W This 
diN00am imjWM 11 mob. on a d@V aw day grain 
me.~.em bw to tif I fr wmp the vat 311 In 
@001meait XIII hal, a high daily production of grain 
outiprnid to emly cheeks such a Po m ir and Mons, which 
we ety standard commecd varieties. 

SPRING XWINTER BARLEY 
The need for winter hardiness and facultative types 

for certain barley growing areas of the world has been 
recognized. Accordingly, a crossing program has been 
started using selected winter materials in combination 
with some of our best spring genotypes. 

During the 1976-77 winter cycle, the first winter 

nurwiy wa Pb"at.1I*h, i'h' ,4 4 4 

2,100 mnets In 111600d Mbh od"Iii thi~w 
was scend fi wir wrdh m m6uaiW Ws 
The selected lines were used isplopn-INet maAke ue 
with Improved line fon thet ln emd blWeak. 

The F1 eed was sown In 2 mersow pots dti 
the 1977-1978 winter cycle at Cd. Obregon, Snora, 
Mexico. 

The rows were harvested in bulk, and the resulting 
seed was amembled in sets and shipped to different 
cooperators around the world. A total of 567 croes were 
sent to countries such as Turkey, Korea, Chile, etc., to be 
exploited under their conditions. 

One set of this nursery was grown in the high plateau 
of Mexico to make selections towards the spring side. 

TABLE 1A. 	 Comparative yields of selected barley lines
 
from experiments grown at Cd. Obregon in
 
1977-1978 cycle.
 

Var. Variety or cross and pedigree Yield
 
No. kg/ha
 

COVERED TYPES
 

Experiment I
 
17 Bco.Mr-Mzq 5008
 

CMB-73A-33-2B-1Y-1B-1Y-OB
 

15 CR115-Por x Bc/Api-CM67 4803
 
CMB-74-932-A-6Y-1B-1Y-OB
 

18 Arivat 	 4757
 

30 Centinela 	 4373
 

1 Ensenada 4380
 

24 Masurka 4006
 

12 Apizaco 1749
 

Experiment 	Ii
 

46 Bco.Mr-Mzq 5558
 
CMB-73A-33-3B-1Y-5B-1Y-1B-OY
 

48 Ensenada 5463
 

42 Manker 5113
 

60 Arivat 	 4976
 

36 CM67 	 4580
 

54 Tlaxcala 	 4340
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lscontinued 

variety or crosu and pedigree ield 
kg/ha 

Experiment III
 
Celaya"S"-8156 x C17773-U.A1.5040 
 5869


CMB-73A-1339-B-12B-Y-1B-lY-
B-5Y
1


Celaya-C13909.2 
 5754
CHB-73A-790-lB-lY-1B-lY-1B-0Y
 

Rod 586-11012.2 
 5609
 
CMB-73A-6-2-7B-1Y-1B-1Y-1B-OY
 

Centinela 
 5445
 
Arivat 
 4911
 
Ensenada 
 4625
 
Masurka 
 4287
 

Experiment IV
 
Minn M11-Gva x Por-Dwarf 2 
 6161
 

CMB-72-120-A-10Y-iB-lY-1B-lY-OB
 
11012.2-Beacon 
 5879
 

CMB-73-139-1Y-1B-2Y-OB
 

Tequila"S" 5628
 
CMB-72-189-3Y-1B-2y-1B-1Y-OB
 

Ensenada 
 5236
 
CM67 
 4622
 
Manker 
 4600
 

Experiment V
 
Traill-1038 x DL70 6317
 

CMB-74A-432-25B-1Y-1B-1Y-OB
 

Mzq-DL71 
 6148
 
CMB-74A-67-1B-lY-1B-lY-OB
 

Por-C58.1044070.19 x Bra 
 6146
 
CMB-74-108-3B-1Y-1B-1Y-OB
 

Avt 
 5521
 
Centinela 
 5447
 
Manker 
 1879
 

http:Por-C58.1044070.19


TA LN iA. aontinued. 

Var. Variety or cross and pedigree Yield 
No. kg/ha 

Experiment VI 

155 Minn.Mll-Gva x Por-Dwarf 21/RH 1508 5619 
CIB-74-1173-1B-1Y-1B-1Y-OB 

151 Api-CM67 x 11266/62966.69 5439 
CMB-74A-971-2B-1Y-1B-2Y-OB 

175 Pro-Gva x 11n12.2 5358 
CMB-74A-946-3M-lY-1B-3Y-OB 

180 Manker 5124 

156 Ensenada 5034 

168 Tlaxcala 4916 

162 Apizaco 4609 

Experiment VII 

203 CM 67-UM(evans)4098 5039 
CMB-74-20-lY-1B-1Y-1B-2Y-OB 

181 Api-CM67 x Manchuria 4933 
CMB-74A-977-1M-lY-1B-lY-OB 

202 RM 1508-11012.2 x Bco. Mr 4865 
CMB-74A-1801-A-1B-1Y-1B-OY 

204 Arivat 4782 

186 Tlaxcala 4120 

210 Ensenada 4096 

Experiment VIII 
223 CR115-Por x Bc/Api-CM67 5084 

CMB-74-932-C-6Y-1B-1Y-1B-2Y-OB 

229 Bal 61-Pro x Apam-Dwarf II-1Y/Api-CM67 4763 
CMB-74-996-A-1Y-1B-1Y-1B-1Y-OB 

233 Mzq-Bal 16/Ds-Apro x Minn 907 4636 
CMB74-1085-B-6Y-1B-1Y-1B-1Y-0B 

222 Apizaco 4373 

216 Ensenada 4080 

234 Masurka 3979 

228 CM67 3968 

i ii7, 



5223 

4kii upratIV6 ied of&idk- L , 
ram irifszt Orown at dd.

1978 €jci., 

VAr. Variety or cross and pedigree .X10id.-No. kg/ha
 

HULL E TYPES
 

Experiment IX
 
270 Bichi 


CMB-72A-31-6B- 7Y-'IB-lY-0B
 
265 Choya-M64.76 
 4967
 

CMB-73-225-lY-1B-3Y-1B-IY-OB
 
-67 Ds-Apro.6B x 11016.2 4917
 

CMB-73-249-3Y-5B-1Y-1B-1Y-OB
 

258 Pavon (Bread wheat check) 
 4407
 
252 Beaale iTriticale check 
 2918
 
246 America (Hull-less barley check) 
 2918
 

Experiment X
 
288 Bichi 
 5185
 

CMB-72A-31-6B-7Y-1B-lY-OB
 
279 Ds-Apro x 11016.2 4984
 

CMB-73A-361-10B-4Y-1B-1Y-1B-OY
 

274 Apam-IB65 x Avt 4909
 
CMB-73A-326-1B-1Y-1B-1Y-1B-OY
 

290 Iris-Apm(Apro x Pallas5 -J5/11016.2) 
 4894
 
CMB-73A-1229-G-3B-Y-1B-1Y-1B-OY
 

294 Pavon (Bread wheat check) 
 4262
 
276 Beagle (Triticale check) 
 4088
 
300 America (Hull-less barley check) 
 2958
 

Experiment XI
 
318 Bichi 
 5430
 

CMB-72A-31-6B-7Y-1B-1Y-OB
 
429 Choya-Galt x 11012.2 
 5077
 

CMB-74-972-A-1Y-2B-2Y-1B-1Y-OB
 

325 M66.85-1.080 
 5017
 
CMB-74-481-3Y-1B-2Y-1B-lY-OB
 

:19 Minn 906-Gva 
 5016
 
(B-74A-449- IB-1Y-2B-1Y-OB
 

312 Pavon (Bread wheat check) 
 4369
 
330 Beagle (Triticale check) 
 4338
 
306 America (Hull-less) barlby check 
 3036
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Viri Valety or cross md pedigree ',iel: uNo. k#/ha Ptodiddlon
 

EARLY TYPES kg/aL ~ ..kg. 
Experiment XII 

356 Apam-Hc 1905 x Apam-RL 5115 46.92 
CMB-72-216-C-9Y- IB-OB 

347 Apam-RL x Gas 4810 42.94 
CMB-74A-151-8B-1Y-5M-0y 

346 (ProxDs-Apro/Bco.MrGalt)E-por x Boo.Mr-Dz02.391 
CMB-73A-1344-A-6B-1Y-1B-1Y-lB-OY 4577 42.37 

360 Porvenir (Barley check) 4343 40.21 
348 Mona 2633 28.61 

Experiment XIII
 
388 (S.P.(2h)xCR115-Por/CM67)11012.2-Minn9O6 5772 
 52.00
 

CMB-74A-15M-0-1B-1Y-1B-2Y-OB 
380 

389 

372 

Bamba x Jc-Galt/Api-CM67 x 11012.2 
CMB-74-A-1597-E-4B-lY-1B- lY-OB 

Api-CM67 x Ds-Apro/11016.2-SP.(2h) 
CMB-74-1190-A-5Y- 1B- lY-1B- lY-OB 

Porvenir 

390 Mona 

5109 47.30 

4974 44.81 

4901 

3413 

45.37 

37.09 

TABLE 2A. 
Average yield of the top 5 yielding lines from
 
the 1st EBYTinakedjat 14 locations. 

Var. 
No. 

Cross and pedigree Yield 
ka/ha 

23 CM67-Pro/Bco.Mr x Ds-Apro 2721 
CMB-73-456-H-1Y- 3B-2Y- lB-1Y-OB 

10 (Sht.Wocus-Apro x Woodvale/Apro)Ds-Apro 2667 
CMB-72A-193-E-4B-2Y- iB-IY- 1B-OY 

8 Da-Apro x CR115-Por 2638 
CMF-72A-105-IB-3Y-2B-lY-1B-OY 

11 Sv.Mona-Emir x Gva 2620 
CMB-73A-995-H-2B-5Y- 1B-2Y-OB 

9 CH67-Apam x Ova 2619 
CMB-7?A-122-C-1B-lY- 1B-1Y-IB-OY 

25 Local Check 3020 



th" 3rd ""Poxam, 4at It Isoa1aht 
vObc. 	 k#/hVar # Cross and pedigreeVL1 

13 °CRI1I-Por k Seecher/Api-C67 
CNB-74-932-A-6Y-1B-2V-Os 

3102 

9 CM67-m66.85 
Ch1-74A-182-4B-2Y-0B 

3068 

15 Bal 16-Pro x Apam Dwarf II-1Y/AvI-CR67 
CMB-74-996-A-11Y-1B-2Y-OB 

2995 

18 CH67-Bussell 
C4B-73-37-8Y-3B-1B- 1Y-1B-OB 

2984 

2 

25 

CM67 x Da-Apro 
CMB-72A-32-5B-3Y-1B-1Y-1B-0Y 

Local Check 

2960 

3786 

TABLE 3. 	Advanced lines from the CIMMYT
 
Barley Program with good resistance
 
to lodging.
 

Cross and 	pedigree
 

CR 115-Por x Bc/Api-CM67
 
CMB 74-932-A-6Y- B-lY-OB
 

Celaya "S"-8156 x CI 7773-U.Al.5040
 
CMB 73&-1339-B-12B-1Y-1B-1Y-1B-0Y
 

Rod 586-11012.2
 
CMB 73A-622-7B-lY-1B-1Y-1B-OY
 

Minn Ml1-Gva x Por-Dwarf 2
 
CMB 7 2 -120-A-10Y-1B-lY-1B-Y-OB 

11012.2-Beacon
 
CMB 73-139-1Y-1B-2Y-OB
 

Mzq-DL 71
 
CMB 74A-67-1B-1Y-1B-1Y-OB
 

Api-CM67 x II 266/62966.69 
CMB 74A-971-2B-1Y-1B-2Y-.0B 

Bal 16-Pro x Apam-Dwarf II-1Y/Api-CM67 
CMB 74 -996A-1Y-1B-1Y-1B-1Y-OB 

Choya-M64.76
 
73
CHB - 2 2 5-1Y-1B-3Y-1B-1Y-OB 

IRIS-Apam (Apro x Pallas5-j5/11016.2)

CRB 73A-1229-G-3B-2Y-B-1Y-B-OY
 

Ds-Apro x 11016.2
 
CMB 73A-361-10B-4Y-1B-1Y-1B-OY
 

Choya-Galt x 11012.2
 
CR3 74-972-A-lY-2B-2Y-1B-IY-OB
 

http:Choya-M64.76
http:74A-971-2B-1Y-1B-2Y-.0B
http:266/62966.69


TAXLI 4. Advanced lines fiNm t , t 
resistant to Pociate 

Entry
 
No. Cross and Pedigree 

7 Bco.Mr-Nzq 
CZB 73A-33-2B-1Y-1B-2Y-OB
 

17 Maswi-Bamba 
CMB 74-844-6Y-1B-1Y-OB 

48 Cal.Mr.x Ds-Apro 
CMB 73A-42-16B-4Y-1B-2Y-1B-OY 

52 11016.2-Cal.Mr. 
CMB 73A-104-1B-2Y-2B-1Y-1B-OY 

109 Vanguard-Julia x Zephyr 
Kronstad 72-73-89-1B-IY-1B-lY-OB 

118 Pitayo-RM1508 
CMB 74A-96-28B-1Y-1B-lY-OB 

119 Por-C 58.1-4407.19 x Bra 
CMB 74A-108-3B-1Y-1B-1Y-OB 

122 Cadillo-RM 1508 
CMB 74A-134-21B-1Y-1B-1Y-OB 

124 Egypt 20-DL70 
CMB 74A-261-1B-2Y-1B-1Y-OB 

136 Api-CM67 x DL71 
CMB 74A-961-22B-1Y-1B-1Y-OB 

147 Zoapila-CI 3087 
CMB 74A-50-3B-1Y-lB-1Y-OB 

162 Api-CM67 x HBCCXXVIII 
CMB 74A-967-14M-1Y-1B-1Y-OB 

198 Minn 480-Gva
 
CMB 74-736-2Y-2B-2Y-1B-2Y-OB
 

209 CR 115-Por x A16/Ds-Apro
 
CMB 74-933-G-2Y-1B-2Y-1B-1Y-OB
 

215 Mzq-Bal 16/Ds-Apro x Minn 907
 
CMB 74-1085-B-6Y-1B-lY-1B-1Y-OB
 

218 Bal 16-Pro x Choya/Cal.Mr-11012.2
 
CMB 74-1202-D-2Y-1B-2Y-1B-2Y-OB
 

233 Apam-IB65 x IRIS
 
CMB 73A-350-1B-1Y-1B-2Y-OB
 

268 Choya x Ds-Apro.6B
 
CMB 73A-228-19Y-1B-1Y-OB
 

http:Ds-Apro.6B
http:58.1-4407.19
http:11016.2-Cal.Mr


YAWAI S. 	 Aivandid 11tit kou tits CiMPe+ Batley,Proram Vith resistance to Ommedry Ui1do, 
antiy Cross anid pedigree 
-No.
 

51 Coho-Zephyr
 
kronstad 72-73-39-IB-lY-IB-lY-OB
 

77 Atlas 46-Bco. Mr.
 
CHB-72A-38-7-lY-l-lY-IB..OY';
 

78 Bco.Mr-Galt
 
CMB-7 2A-45-4B-1Y-lB-1Y-1n-OY
 

79 Bco.Mr-Manker
 
CMB-72A-47-1B-6Y-3B-1Y-1B-0Y
 

96 Nepal 842-Apam x CM67-U.Sask-1800 
CMEB-72A-243-1-6B-lY-2B-lY-iB-GY
 

98 Volla- FilbeckB III 
Kronstad 72-73-19l-4B-1Y-lB-1Y-1B-OY
 

111 Pitayo-RM 1508
 
CMB-74A-96-37B-lY-OB
 

113 OB.154.1-70.22425
 
CMB-74A-407-4B-1Y-OB
 

114 WI-2274-Benton
 
Ct4B-74A-729-BB-lY-OB
 

118 Nacta-RM-1508 
CMB-74A-1183-lB-1Y-OB 

123 DL69-Sultan 
CMB-74A-670-3M-lY-OB 

133 1 1012.2-Impala x Birence 
CMB-74A-1697-D-2B-2Y-OB 

141 Minn9O7-RM 1508 
C1MB-74-506-BY-2B-lY 

145 CR115-Por x Beecher/Api-CM67 
CMB-74-932-C-1Y-1B-1Y-OB 

171 Bco.Mr x Ds-Apro 
CMB-73A-36-lB-3Y-lB- lY-OB 

173 Cal.Mr x Ds-Apro 
CMB-73A-4 2-16B-1Y-1B-2Y-OB 

189 Apam-IB65 x Emir 
Ci4B-73A-330-5B-lY-3B-lY-OB 

216 Tern-Cal-Mr/Apam-EB1053 Por-Dwarf 21x 
CMB-73A-984-C-3B- 3B-3Y-2B-2Y-OB 

221 P12871-Mzq x Emir 
CMB-7 3A-11B-A-5B- lY-in- lY-OB 

223 Mona-Terrl/DB-Apro 2B x Olli-M64.69 
CMB-73A-1203-A-2B-2Y-2B-lY-OB 

246 11012.2-P12900 
CMB-73-142-BY-2B-lY-lB...Y..OD 

266 CM67-Pro/Dco.Mr x Ds-Apro
 
CMR-73-456-H-lY-3D-1Y-1S..1Y-0S
 

http:CM67-Pro/Dco.Mr
http:Olli-M64.69
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Mo, Cross- and Ped~grae 

51 coho-Sephyr
Kronstad 72-73-39-1H-iY-1B-1Y-OB
 

56 Apam- Aths
 
CNB 72-16-40Y-1.--1B-2Y-0B
 

58 CR67;-Jet
 
C0B 72-29-1Y-1B-1Y-2B-1Y-OB
 

89 D2-Apro x CN67 (CM67/Apro x Sv 02109-Marl)

CNB 72A-190-IB-Y-iB.1y.1.OY
 

94 Bal 16-CH67 x Ds2-,Apro 3Y 
CMI 72A-208-F-lB-lY-1B-1Y-2B-0Y 

106 Bussell
 

107 Mzq-DL71
 
CmB- 74A-67-3B-1Y-0B 

115 Api-CM67 x DL71 
CMB-74A-961-19B-lY-0B 

135 Apam-5106 
CMB 74-4-3Y-iB-iY-OB 

196 Api-CM67/Apm-Kn27 x Dz 02.391 
CMB 73A-373-12B-1Y-1B-1Y-0B 

207 H 272-11012.2
 
CHB 73A-423-52-2Y-1B-lY-OB
 

TABLE 7. 	Advanced lines from the CII04YT Barley

Program with resistance to Barley Yellow
 
Dwarf Virus.
 

Entry 
 Reaction
 
No Cross and Pedigree Type
 

47 CM67 	x Ds-Apro

CMB 72A-31-6B-7Y-iB-lY-OB MR
 

70 Pro x Ds-Apro

CHB 72A-15-4B-4Y-1B-lY-1B-lY-0B 
 MR
 

154 Por-CM67/Apam-RL x Por-U.Sask-1800
 
CMB 74-1021.-A-IY-1B-IY-OB MR
 

199 Por-EB1053 x CH67/Nepal C1593
 
CMB 73A-420-1B-IY-1B-2Y-OB 
 MR
 

234 CM67-P102850 
CMB 73-32-2Y-3B-2Y-5B-lY-OB R
 

235 CM67-11016.2
 
CMI 73-34-29Y-1B-1Y-lB-1Y-OB 
 MR
 

267 CM67-Pro/Bco.Mr.x Du-Apro
 
CHB 73-456-H-IY-3B-1Y-4B-IY-O 
 R 

268 CM67-Pro/Bco.Mr.x Du-Apro 
CMB 73-456-H-1Y-3B-2Y-l8-1Y-0S R 

274 69.82-Mona 
CMB 73-375-2Y-2B-iY-1B-1Y-O MR 

71 
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Crocas and Vei~dgr~ 

Ilopal"S 
Ch4-73-6O4-A-174-lB-loY-BYO
 

Nop~al"B"
 

C?4B-73-64-A-3Y-lB-lY-lB-i5OOY-OB
 

Nopal x Bco.14r.-Gva
 
CMB-76-287-SOOY -09
 

Nopal/Api-CM67 x Mzq

CHB-76-288-S00Y-SOOB-OY
 

RM1508-Por x CM67-Gva
 
CZB-75A-1151-lB-500Y-OB
 

Hiproly F3 bulk selection
 

Hip F3 bulk
 
74A-469-lY-lM-oy
 

Hip F3 bulk
 
74A-720-ly-1m-oy
 

Hp741-768-lY-1M-oy
 



Pathology 

INTRODUCTION* 
The search for resistance against pathogens that RUSTS 

cause low yields and poor quality of grain is one of the Results of the 10th International Bread Wheat 
main objectives of the wheat improvement program in Screening Nursery (10th. IBWSN) have been compiled 
CIMMYT. Assessment of resistance in all the genotypes in table 1 for stem rust (Puccinla graminis triticl), in 
included In the basic nurseries start qt CIMMYT's home table 2 for leaf rust (Puccinla recondita) and in table 3 
base in both the summer and the winter nurseries in Mexico. for stripe rust (Pucclnla striformls). In all cases, a 
The germ plasm selected there is then sent through the maximum coefficient of infection of 5.0 was arbitrarily 
international nurseries to numerous wheat growing areas set to group the top resistant genotypes and these are the 
of the world, in order to expose it to an array of pathogens ones reported. Such a coefficient takes into account the 
as well as to populations of widely different virulence, severity and type of re~aion, as used to estimate rust 
Collaborators are requested to estimate and report back infection with Cobb's modified scale. 
the kind and amount of disease observed in each entry in Most of the experimental stations in South Africa 
these nurseries. In a reciprocal way, CIMMYT assesses wheat, registered high levels of stem rust for the year under report. 
barley and triticale cultivars from elsewhere under Mexican In southern Brazil, the appearance of virulent biotypes 
conditions. in the previous season forced a shift in the commercial 

According to the environmental conditions, amount varieties of wheat. In Mexico, a good number of cultivars 
of inoculum, susceptibility of hosts, etc., sometimes disease from CIMMYT's basic nurseries were eliminated at El 
resistance testing is performed under severe epiphytotics, Refugio, Guanajuato State, in the Central Plateau. This 
natural or artificial. At other times, the development of location, detected in 1977, is now a regular site for testing 
diseases is only moderate or scarce, but in any case this under natural occurrence of the fungus. 
Is a continuous, never ending process that enables the According to table 1, Brochis "S" (=Cno-Bb x Cdl 
selection of resistant genotypes which can be incorporated (7C/LR64-1nia x Inia-Bb; cross 5872-) was the most 
into crosses with high yielding lines or cultivars .p)ossessing oustanding cultivar resistant to stem rust. 
other desirable traits. No leaf rust epidemic was observed in the commercial 

Our goal is to develop advanced germ plasm with a wheat crop of Northwestern Mexico. Following the outbreak 
genetic pool of resistance as broad and stable as possible of the rust which threatened production in the 1976-1977 
to be used in large geographical areas, season, the Ministry of Agriculture authorities in the area 

To approach the problem of resistance 'ome substituted Jupateco 73 and recommended a number of 
priorities have been established regarding the economic resistant varieties such as Torim 73, Klexicali 75 (adurum), 
importance of diseases. On a world wide basis, rusts cause Cocoraque 75, Anahua , Pima 76, Hermosillo 76, 
the greatest losses in production. In the humid, cool or Nacozari 76, Pavon 76 . ,j Tesopaco 76. It is possible, 
temperate areas leaf blights, head blights and mildew however, that in view of the wide spectrum of virulent 
may destroy the crop. Other follar diseases, smuts, viruses biotypes of leaf rust in the Yaqui Valley, as discussed 
and root rots Impair wheat in rather restricted areas uf later in this report, these varieties will also have to be 
the world. replaced in a few seasons time. 

The reactions of CIMMYT's basic germ plasm to Leaf rust was endemic also in the dry delta of Egypt, 
diseases are summarized from the data of some international in the Subcontinent (India and Bangladesh), and in the 
nurseries, in this chapter. Also presented hereunder is a Southern Cone of South America. In recct years, leaf 
diotailed analysis of leaf rust and stem rust virulences rust is more frequently attacking the commercial wheats 
obtained from field observations and greenhouse work in some areas of the Middle East (Jordan, Israel). 
in Mexico. Among the most resistant lines listed in table 2, ae 

The Government of Japan through agrant to CIMMYT supported the resident I.e. core, pathology program. 
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14ark ''"(- Hopps-Robih x Kulyan, crass CM8874-) and 
Cell x keI-Bb (cross CM15133-). The Minnesotan variety 
*wit (row 194) Is used extensively by our Basic Germ 
plim Proram in back-croses to Incorporate resistance to 
leaf rust (see row numbers 196, 197 and 199 In table 2). 

A heavy epidemic of stripe rust in The Netherlands 
Was reported by the experimental stations at Cebeco and 
Wageningen, due to the presence of a new virulent race. 
Otherwise, yellow rust was endemic in the high plateaux 
of Kenya, Central Mexico, Central Turkey and North of 
the Andean Region. 

In table 3, eleven lines of Brochis "S" (Cross 
CM5872-) highly resistant to the rust are listed. The 
advanced lines Emu "S" (= Tob "S"-Napo x No66-
Era/Bb-Gallo, cross CM8327-) and Moncho "S" (= 
We-Gto x KaI-Bb, cross CM8288-) are among the top 
CI=<5.. 

FOLIAR DISEASES 
Infection of the leaves by Septoria trit/cilandSeptor/a 

nodorum often coincide in the same plant making difficult 
the identification of specific symptoms of leaf blotch and 
glume botch respectively. Both fungi cause elongated 
necrotic lesions; the lesions of S. tritici form abundant 
and visible fruiting bodies (pycnidia). 

The pycnidia of S. nodorum are less abundant and 
inconspicuous, and in addition the fungus invades glumes, 
grain and stem nodes. In the latter case, the plants are 
badly lodged due to breaking of the stem at the infected 
nodes, causing almost total losses in yield. This is one 
important limiting factor for wheat production in Brazil 
and Paraguay. 

Tables 4 and 5 contain the best cultivars for 
resistance to these Septoria spp., summarized from the 
7th 'International Septoria Nursery (7th ISEPTON). Tho 
most oustanding wheat cultivar for resistance to Septora 
tritcl is Kvz-UP301 (cross CM20596-) showing the 
lowest rate of infection across all 13 locations, (row 238 
intable 4). For S.nodorum, Ktz M12-Tanori 71 (cross 
CM14952-) and Moncho "S" (cross CM8288-A-) 
continue to be highly resistant as reported in previous 
years. 

Brazilian and Kenyan genotypes provide good sources 
of resistance to Septoria spp., but the plants are tallar.J 

rather late. 


Two Mexican cultivars seem interesting because of 

their resistance to both pathogens viz., entry 51, Alondra 

"S"I(= D6301-Na60 x Wq-RM/Cno 2-Chr, cross 

CM1683-A-) and entry 53, (Cno-7C x CC-Tob/7C) 

Cno-Chr x FIr-No66 (cross CM8607-R-). 


The geographical distribution of powdery mildew 

(Erys/phe gram/nis) is restricted to cool and highly humid 
areas of the world. In such conditions, susceptible varieties 
can be destroyed if the attack occurs in the early stages 
of crop development. Resistance to this disease is ap-

'parently walable in CIMMYT's germ platm, Cultvar 
from Mexioo and from difftrent countlies we highly
resistant according to the information In table 6,extrated 
from the 7th ISEPTON. The advanced lines in entris 56, 
56, 57, 181, 182, 183, 238 and 293 Involving the Ruslan 
winter variety Kavkaz, should be noted. 

LOOSE SMUT 
The more efficient and economical way of controlling 

loose smut is the use of resistant varieties. To guide breeders 
intheir crossing programmes, CIMMYT's basic nurseries of 
breed wheat, durum wheat, triticale and barley were 
screened in 1978 for resistance to Ustilago tritcl. Plants 
were inoculated inCIANO at flowering using a partial 
vacuum method; kernels harvested from them were seeded 
a season later In El Batan, where healthy and smutted 
heads were counted. Intensity of infection isexpressed as 
the percentage of smutted heads relative to total numbers 
of heads. The most resistant genotypes (less then 1.0 per 
cent, almost immune) are listed intables 7, 8, 9, 10 a,d 11. 

The greatest intensity ecorded in each of the crops 
was as follows: 67.0 per cent in bread wheat, entry CB-97, 
Sajame "S" (cross CM4210-10Y-4M-8Y-2M-Y); 11.0 
per cent In durum wheat, entry CB0141, Gta "S,'2-So179 
(cross HRL-OY-1M-0Y); 58.0 per cent in triticale, entry 
CBTcl-558, IA Bulk E2 (cross X11065-A-1M-1Y-0Y);and 100.0 per cent in barley, entry C~eb.Mis:.351, line 

Super Precoz (6 rows). 

LEAF AND STEM RUST VIRULENCE SURVEY, MEXICO 
1977-78 

Leaf and stem rust fungi still represent major risks 
that may offset efforts to stabilize or expand wheat growing 
areas. They may be regarded as cortstraints to national 
goals of increasing food production. Therefrom derives 
the persistent emphasis of CIMMYT's breeding program 
to develop rust resistant wheat genotypes. Resistance of 
CIMMYT's wheat cultivars must be effective against awide 
range of rust genotypes to be useful on a global scale as 
intended. 

Although resistance of Mexican selections must be 
appraised empirically at national or regional levels with 
local strains of leaf rust or stem rust, a description of the 
virulence pattern of inocula used inMexico to select for 
resistance, may provide away to predict the usefulness of 
such a resistance by comparing the arrey of virulence 
genes of rust populations in Mexico and those at a given 
location. 

CIMMYT's approach to describe rust populations 
aims at determining the frequp y and combinations of 
viulence genes. While the pres ;e of a given virulence 
gene may be detected in field nurseries, assessing the 
frequency of virulence genms singly or in combinations 
requires intense greenhouse work. 
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ewler feumtt if Id stm rust pep0102 These obervallonMwge9 that mM nest vitknh.-
Vtlml shifts in rust populations may be detected gem complementary to Sr24 and GOt+ re pesient In 

in the flekd by the breakdown of resistance in one or Mexico In the Rio Bravo aea. Virulence for otherpr41aee 

several of the "singe resisnce gene" carrier lines, or studied seems to be present with a modera to high 

in previously resistant cultivers. Consequently, our uniform frequency and with differential distribution. 

rust nurse comprise lines that carry a single leaf or " From tables 12 and 13 it mrn, become evident that 

stem rust resistance gene, advanced resistant CIMMYT leaf rust occurred more severely and evenly than stem rust 

lines, and varieties grown commercially in Mexico. 	 Average coefficients o infection for locations across lines 

During 1977-1978, these nurseries were planted in (table 14) confirm this pattern. 

the winter at CIANO, Sonora; Los Mochis, Sinaloa; Santiago In three of the II locations, the occurrence of stem 

ixcuintia, Nayarit; Rio Bravo, Tamaulipas; and Poza Rica, rust was negligible. In the remaining eight, leaf rust infection 

Veracruz. In the summer at Toluca and El Baton, Mexico; was more severe than that of stem rust. Locations that 

Celaya and El Refuglo, Guanajuato; Nestipac, Jalisco; resulted in the highest stem rust infection were Rio Bravo 

and Navidad, Nuevo Leon. Tables 12 and 13 show the (41.6), Santiago Ixcuintla (36.6), El Refugio (31.3), Celaya 

severity and type of infections on lines that carry a (28.1) and Toliaca (24.2). Similar listing for leaf rust 

sirgle resistance gene for leaf rast (Lr) or for stem rust included El Batan (67.7), El Refuglo (65.6), Nestipac 

(Sr) respectively, assessed with Cobb's modified scale. (64.5), Celaya (56.3), and Rio Bravo (53.2). 
In the leaf r.,'. raursery (table 12), only those lines The assessment of leaf rust infection on resistant 

that carry either Lr9 or Lr19 were consistently rust-free lines and commercial varieties in the leaf rust nursery Is 

across allplanting sites, with an average coefficient of given in table 15. 
infection of about 0.4. Agent, with Lr24, was resistant There was no appreciable change in infection type or 

except for 20- 4OMS assessed at El Refugio, Tamaulipas severity on these lines and varieties, ascompared to previous 

and Nayarit, giving an overall coefficient of about 7.0 years, except or two lines that changed from moderate 

Infections on lines with Lr21 ranged from TR at to full susceptibility viz., AnE x My64-Ti71 had previously 

Poza Rica to 50S at Nestipac, with intermediate to registered up to 5MS-S, and this year it reached 30S in 

high severity and type of reaction at Celaya and El Refugio. Celaya; Pamir "S" had as much as 1OMS-S last year, 

The line carrying Lr22 had as much as 30-50 MS at El compared to 60S at Celaya this year. 

Refugio, Celaya and Nestipac, and up to 70S at El Batan; It may be concluded that ro major change has 

at the other sites this line was resistant. Lines with Lr3ka, occurred in the leaf rust population in Mexico in the 

10, 16, 17, 18, 23, EG, T, "B", or "1+ " also responded past year, and that Celaya continues to have more complcx 

differently across sites and resulted in larger average coef- leaf ru.t blotypes than other parts of Mexico, as has been 

firients of infection. The remaining lines were highly reported previously. 
The asscssment of stem rust infections on resistantsusceptible at most places. 

These results indicate that the leaf rust populations lines and commercial varieties ri the stem rust nursery is 

in these areas lack virulence genes complementary to Lr9 shown in table 16. 

and Lrl9. They indicate also the presence with low Infections in summer nurseiies were more intense 

frequency/different regional distribution of virulence genes 	 than in the previous year, but not different enough to 

indicate new virulence patterns. The only exception was thecomplementary to Lr24, 21, 22, 3ka, T, EG, 16, 23, "1+", 

10, 17, 18 and "B", and the common and universal full susceptibility inGuanajuatoofHD122r-Kal 3 (10-50S) 

occurrence of virulence genes complementary to Lrl, 2a, from insignificant levPls of !nfection a year ago. Most 

2b, 2c, 3, 12, 13, 14a, 14b, 15, "Exch" and "C". recordings from Rio Bravo are very Iiiqh on the otherwise 

resistant lines, and confirm dissimilarities observed betweenParallel analysis for stem rust (table 13) shows that 

only Sr27 gave In-depth protection at all sites with an the Rio Bravo epidemiological unit and the rest of MexiQo. 

average coefficient of infection of 0.08. Agatha, with 

Sr25, had up to 20MR in Toluca and El Refugio, which Detailed leaf rust population analysis 
fifty nine leaf rust samples wereis still a low infection type that does not indicate the Two hundred and 

presence of the complementary virulence gene. Infection collected in 17 sites in Mexico. From them, 568 single 

on BtSr30Wst averaged 5.13, to which contributed 1OMS pustule isolates were produced and inoculated for study 

observed in Nayarit and 50MR at El Refugio. These values on 18 differential lines, each with a single, different Lr 

fall short of proving unequivocally the presence of a resistance gene. Table 17 shows the proportion of 

virulence gene complementary to Sr30. Resistance in isolates capable of overcoming each of these 18 genes, 

Agent, which is conferred by Sr24, was highly effective at according to source of samples. 

every place except at Rio Bravo where 60MS was recorded. Virulence genes complementary to Li 1,3, 14a, and 

14b, occurred commonly at every sampling site. TheseSimilarly, the set of genes present in Gamut (SrGt+ ) was 
results confirm the conclusions drawn from the leaf rusteffective at every place but at Rio Bravo (5OMS). 
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0f011 nurMy. Ork the other hand, virulence genes
heplementaw y to Lr9 and Lr19 were notretnal; the relts lsoe ague with field data. Virulene for
L24 occurs at very low frecuency (1.0 per cent InCIANO;
9.0 per cent in Coste de Hermosillo). 

Virulence genes complementary to each of the 
remaining eleven Lr-genes occur with varying frequency-
(0-10 per cent to over 80.0 per cent for Lr2a, 2b, 2c,
3ka, 10, T and EG; from 45 per cent or over to 100 per
cent for Lr17 and 23; from 0-53 per cent for Lr2l; and 
from 0-21 per cent for Lr6. These 11 resistant genes 
may be regarded as partially effective against certain 
segments of the rust population.

In the study of the 568 single pustule isolates, 201
different virulence combinations were found. Many of the 
combinations, however, reflect trivial differences involving
virulence genes of common occurrence. For a more 
meaningful study, some combinations were selected that 
involve virulence genes complementary to the 11 partially
effective resistance genes (table 18). The frequency of 
virulence combinations for each row in table 18, results 
from adding up all isolates which had at least the capability 
of counteracting the set of Lr genes that describe that row. 

Thus, 45 out of 180 single pustule isolates from
samples collected on bread wheat in CIANO may overcome 
Lr2a and 2b. However, only 39 isolates meet the condition 
of overcoming also Lr2c; further down, only 16 isolates 
could overcome all of Lr2a, 2b, 2c, and 3ka, and just
four may overcome -lso LrlO. 

When Identical analysis is done with isolates coming
from El Refugio and Celaya (table 18), it is clear that the 
abundance of isolates cipable of overcoming a long series of 
Lr-genes is much greater than at CIANO. The most complex
isolate found this year has virulence genes complementary 
tp Lr2a, 2b, 2c, 3ka, 10, 17, 21, 23, T, and EG, plus those 
complementary to ineffective Lrl, 3, 14a, and 14b. This 
isolate occurred once out of 180 isolates from bread wheat 
in CIANO, whereas it occurred 10 times out of 43 isolates 
from bred wheat samples in El Refugio, and in a similarly
high frequency in other samples from the Guanajuato 
State. 

Table 18 also shows that no isolate was found that
had put together virulence genes complementary to Lr2a, 
2b, 2c, 3ka, 10 and 16; this seems to be the minimal"universally resistance formula" in Mexico while using the 

11 partially effective Lr genes. 


While the Guanajuato rust population includes the 
most complex virulence combinations in the country,

samples from bread wheat at CIANO during the winter of 

1978 resulted in the most assorted set of virulence combi. 
,i tions (107 combinations out of 180 Isolat.). In very 
sharp contrast, samples collected in CIANO on spreaderrovs rusted with naturally occurring inoculum yielded
only two virulent combinations, namely, those consisting
of the virulence genes complementary to Lrl, 2s, 2b, 2c, 3, 

14a, 14b, 17 and 23, and to Lrl, 3, 10, 14a, 14b, 17 an, 
23. 

These combinations my be considered w the core of
virulence in Mexico, upon which additional virulence genes 
may occur to form complex combinations.
 

This contrast indicates that mixed 
rust populations
found on experimental plots in CIANO may result from the 
practice of cycling the Inoculum through collecting, pre
serving and spreading it yearly. Insofar as the breeder's 
selection is concerned, this mixed rust population provides 
proper testing to the genetic diversity and wide resistance 
base of CIMMYT germ plasm. 

Detailed stem rust population analysis 
One hundred and fiftystem rust samples were collected 

on bread wheat, durum wheat, triticale and barley at five 
Mexican locations and 366 single pustule isolates were 
tested on the differential series used at the Cereal Rust 
Laboratory (CRL of the U.S. Department of Agriculture,
St. Paul, Minnesota, U.S.A. The series consists of 12 lines 
each with a single, different Sr-gene. Table 19 shows the
proportions of isolates that may overcome each of the 12 
Sr genes, according to the source of sample. 

Virulence genes complementary to Sr 5, 8, 9a, 9d and
11 occurred common!y (36-100 per cent of the isolates),
whereas virulence genes complementary to Sr6, 9e, 10 and 
13 were less common (0-55 per cent, 0-60 per cent, 0-67 
per cent and 0-43 per cent respectively). Frequency of 
virulence genes for Sr 7b, 9b and Tt-1 ranged from 0-20 per
cent to 100 per cent according to the source of sample.
These results close!y resemble data reported in previous 
years. A noticeable difference is the more frequent 
occurrence of the virulence gene for Sr 13; it occurred in
43 per cent of isolates from CIANO and in 29 per cent of 
isolates from El Refugio in 1978, as compared with 1.8 per 
cent and 7.1 per cent ayear ago, respectively.
 

In the 
 study of 366 single pustule isolates, 99 dif. 
ferent combinations were found. The occurrence and 
frequency of combinations show geographic variation, a 
predictable sequel to geographic variation in occurrence 
and frequency of virulence genes singly. This fact, and the
abundance of combinations make it advisable 
to divide
 
data regarding combinations of virulence genes according
 
to the sampling site.
 

Table 20 aims at summarizing the percentage of
 
occurrence 
 for every combination at the 5 locations. 
Following the approach developed by A. P. Roelfs and D. 
McVey at CRL, the 12 virulence genes are taken as three 
sets of four genes each; set I consists of virulence genes for 
Sr 5, 9d, 9e and 7b; Set II of virulence genes for Sr 11, 6,
8 and 9a; and set III of virulence genes for SrTt.1, 9b, 13 
and 10. 

Complex virulence patterns shown in table 20 (2-4 
genes in combination) are limited to the foi-r Genos making 
up any one set. Each virulence pattern shownIs accompanied 

82 



by Ow CRL code letter, whih Is used to identify any 
vtismlen pattern In a et. Approdmate equivalent%to 
stwide rm m offered with virulence patterns of Sit I. 

It should be made clear however, that then equivalents 
in no way may be construed ui being identical to aprecise 
combination of virulence genes, 

Although virulence patterns are limited to combina-

tions within a set, table 20 may be useful to loam about 

the structures of stem rust populations. Firstly, trends 

towards simpler o; more complex patterns may be evaluated 

by establishing da limits (e.g. 1-2 genes as "simple"; 34 

as "complex') and tallying proportions for each class. 

Following this criterion, virulence patterns for Sr genes in 

Set I tend towards cot. plexity: letters S, R, K and T 

represent combinations of h"least 3 virulence venes. 
ofThese combinations account for 96 per cent 

isolates from Navidad, 92 per cent from bread wheat, 100 

per cent from durum wheat and 93 per cent from triticale 

at CIANO, and 85 per cent from bread wheat, 88 per cent 

from durumwheat and 78percent from barley at El Refuglo. 

Since virulence for Srge is not too common, it is meaningful 

to proceed with the analysis and compare the frequency of 

virulence pattern R,which is complex but does not include 

virulence for Sr9e, and patterns S,K, and T-also complex 

but inclusive of virulence for Srge. 

It may be seen that the latter are major groups only 

in Navidad and in El Refugio on bread wheat and on durum 

wheat. Therefore, most isolates tend to be complex (as fr 

as Set I isconcerned) but lack virulence for Sr9e. 

Identical pattern towardscomplexity may be observed 

in Set II; letters P,K, S and T signal combinations of 3-4 
genes; these patterns account for 74 per cent of 	 isolates 

from Navidd, 75-93 per cent of isolates from CIANO, 85 

per cent of isolates from bread wheat and 63 per cent from 

barley at El Refugio, and 50 per cent from triticale at 

Celaya; however, complex combinations that contain 

virulence for Sr6 (patterns K, S and T) are major 	groups 

only at CIANO (about 50 per cent of isolates) 	 and El 

Batan (45 per cent). 
Set Ill includes Sr13 and 10, whose complementary 

virulence genes are not very common. Consequently, 

complex combinations, i.e. 3-4 virulence genes do not 

prevail. Only at Navidad and El Refugio do complex 

combinations represent major groups (65 per cent at 

Navidad; 41-53 per cent at El Refugio). Patterns P, K and T 

are the complex combinations that include virulence genes 

for St13 and 10; these patterns are abundant only at 

Navided, where they were found in 32 per cent of isolates. 

Continued analysis throughout the years and sites 

may provide Information on the stability of trends towards 

the complexity of virulence pattern in rust populations, 

Secondly, table 20 may be used to determinethe 
frequency of specific combinations of virulence gees 
within each of the three s. For instand, combinations of 
virulence genes for SrlO and 13 occur U virulence patterns 
F,P,K and T in Set Ii.The sum of percentages for those 
patterns is the frequency of that combination, 32 per cent 
for Navidad, 8 per cent for bread wheat at El Refuglo, and 

so forth. 
Virulence combinations are described in full, and 

their frequency of occurrence are given for each sampling 

location in tables 21 (Navidd), 22 (CIANO), 23 (El Batan), 

24 (El Refugio) and 25 (Celaya). Stem rust isolates from 

Navidad include the most complex combinations for the 

country. Formulae with T as initial letter (race 15) are 

in that part of Mexico. Virulence formulae RTQcommon 
and RPQ still prevail in CIANO (table 22). Some isolates 

from samples collected on durum wheat at El Bten lacked 

virulence for Sr5 (formulae with G as initial letter in table 

23). Their overall virulence pattern was very simple too. 

Samples from El Refugio yielded a long list of 

combinations (table 24). Formulae with the initial letter T 

(race 15) or R (races 11, 113) are very common. Rust 

populations from Celaya (table 25) resulted in 	 a high 
a Q asfrequency of isolates whose virulence pattern has 

initial letter (race 151). Altogether, stem rust populations 

of the Celaya-EI Refugio area are more mixed that at any 

other place tested in Mexico (74 combinations out of 99 

for the entire country). 

LEAF AND STEM RUST POPULATION COMPARISONS, 

MEXICO, 1978 
Some features of the 1978 virulence survey are shown 

in table 26. 
Judging from the total number of virulence combina. 

tions, population heterogeneity is greater for leaf rust than 

for stem rust. However, local differences are of utmost 

importance. Leaf rust exhibits its maximum variability at 

CIANO from samples collected in the midst of the growing 

season (similarly mixed stem rust populations may be 

found ii,El Refugio). 
Whereas mixed leaf rust populations in CIANO may 

be validly tracked down to inoculum artificially 	spread 

every season, mixed stem rust populations at El Refugio 

must have other explanations, like the presence of 

diversified host populations, or of sexual reproduction of 

the fungus oi, the alternate host. These alternatives may be 

studied in the future. 
For a more applied viewpoint, results show a wide 

array of virulence combinations available at CIANO for 

leaf rust, and at El Refugio for stem rust, to ensure proper 

selection of resistant wheat germ plasm in Mexico. 
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To ensure disease epidemics at CIMMYT's Toluca Experiment Station, Mexico, spores of the three rusts are spread onto 
susceptible rows using asimple sprayer. 
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Table 1 . Breadwheat genotypes from the 10th. International Breadwheat Screen 

ing Nursery most resistant to stem rust in 17 locations:' (coeffi

cient of infection = 5.0% or less). 

Row Coefficient
 

num Variety or croE pedigree of infection
 

111 (21931/Ch53-An x Gb56)An64 Cdl 1.4
 
CM11243-28Y-4M-3Y-OM
 

113 (Cno"s"-Gallo/Son64-Kl.Rend x Bb)UP301 1.9
 
CM11559-K-5Y-8M-1Y-lM-1Y-OY
 

52 Brochis"s" 3.0
 
CM5872-C-lY-5M-1Y-2M-OY
 

51 Brochis"s" 3.2
 
CM5872-C-lY-5M-lY-OM
 

53 Brochis"s" 3.8
 
CM5872-C-lY-5M-2Y-1M-OY
 

54 Brochis"s" 3.8
 
CM5872-C-lY-5M-2Y-2M-OY
 

144 Mochis 73-RA 2F2 3.8
 
1141593-7R-lR-lR-OM
 

69 Emu"s" 4.3
 
CM8327-C-9M-lY-OM
 

50 Brochis"s" 5.0
 
CM5872-C-1Y-3M-3Y-OM
 

-1 1. El Bajio, Mexico, 10. Sakha, Egypt
 
2. El Batan, Mexico 11. Kulumsa, Ethiopia.
 
3. Ancas, Peru 12. Njoro, Kenya.
 
4. Dos Cerrados, Brazil 13. Bethlehem, So. Africa.
 
5. Rio Grande do Sul, Brazil. 14. Jyerhoch, So. Africa.
 
6. Stupice, Czechoslovakia. 15. Aakatinli, So. Africa.
 
7. Ege R.A.R.I., Turkey. 16. Sensako, So. Africa.
 
8. Aussefera, Yemen. 17. Powarkeda, India.
 
9. Giza, Egypt.
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tae9 2 *Dreadubeat lenotypei ft" thi 10th. rm"et el So, 
5Uqrezalg 3urmery most reiltant to leat zet In 30 ot" 
(aoeffiient of infection - 5.0 or less). 

NOV 
 Coefficiemtnun Variety of cross and pedigree of hfeection 

66 Nonchos"" 2.7 
O48288-A-3M-6Y-5M-2Y-O12
 

197 Chris5-8948.A1 
 2.9
 
C0H72A. 333-1B-2Y-1B-OY 

61 We x Tob-Cnofs"/Cdl 3.8 
CH8 2 85-T-50ON-503Y-O-5OIM-Oy 

91 Hork"s" 
 39
 
C18874-K-14-1Y-OM
 

103 Chiroca"e 4.0
 
CM8963-A-1M-1Y-1M-3Y-OH 

118 Cgil x Kal-Bb 
 4.1
 
CM15133-1M-3Y-4M-2Y-Oy
 

94 Hork"e" 

4.3
 

CM8874-K-1M-1Y-OM- (l-356Y)
- (1-200B)
139 Nad63-LR6,1A x Bb"s" 


1	 4.3 
I30756-3S-lM-lT-OR 

93 Hork"s" 4.4 
CM8874-K-M-IY-M- (1-356Y)


194 Chris 

4.4
 

92 Hork"s" 4.5
 
CM8874-K-1M-Y-OM-(1-113Y)
 

5 Cocoraque F75 
 4.5
 
117 Cgfi x Kal-Bb 
 4.6
 

CM15133-lM-2Y-2M- .y-oy
 
17 Dougga 


4.7
 
59 Napo-Tob"s" x 8156/Kal-Bb 4.7
 

CM7806-15M-2Y-2M-1Y-OM
 
199 Chris 5-S948.A1 x 8156(8) 
 4.9
 

CMIH72A. 307-3B-1Y-4B-OY
 
196 Chrisb-S948.A1 


4.9
 
CMH73.489-2Y-OB
 

95 llork"s" 5.0
 
CMJ8874-K-1M-lY-OM-(1-105Y)
 

1. Nebraska, USA 16. Wadi Jabis, Jordan.
 
2. E) Batan, Mexico. 
 17. RP Gemmeiza, Egypt.

3. Toluca, Mexico. 
 18. Giza, Egypt.
4. Monterrey, Mexico. 
 19. Sakha, Egypt.
5. El Bajio, Mexico. 
 20. Hakatint, So. Africa.
6. Los Mochis, Mexico. 
 21. Sensako, So. Africa.
7. CIANO, Mexico. 
 22. Jyerhoch, So. Africa.
8. Rio Bravo, Mexico, 
 23. Powarkheda. Inla.
9. La Molina, Peru. 
 24. New Delhi, India.10. Anc&zh, Peru. 
 25. New Delhi, India.11. Dos Cerrados, Brazil. 
 26. Ludhiana, India.12. Passo Fundo, Brazil. 27. Patnagar, India.
13. Criadero Klein, Argentina 28. Puc, India.14. Ege R.A.R.I. Turkey. 29. Joydehur, O"igdeea .1,5. '$.vhor Farm, Israel. 30. Ishurdti, banglnOee. 

http:Chrisb-S948.A1
http:Chris5-S948.A1
http:Chris5-8948.A1


IScrmw gamsey a& rortisa to otg" ON0,2 U memu.m19 
(010001tusifit of sal"Ggiaa 6 .44 or to") 

am A.j~yoax" 

49. 	 tachts"a*
 
053172-C-1T-mj-m-m-cy
 

C63327-C-gn-4r-3N-Oy 
47 broobiosu 0.04W172-e-lV-IN-IY-3*-OY
 
50 rochi's.0.
 

C45;17?-C-1?-1N-3Y-1)..oY . 
53 brocbloos 1.04!172-C-1Y-5N-2y-1*.oy
 

III cgfl X Kal-Ab 
 .C(l5133-1gu-3Y-4Ng-2Y-OY1.
 
45 brocho@a) 
 1.1 

CH5972-C-1y-im-iy-im-Oy
 
54 Urchlu. 
 1.6

CHI72-C-1r-5M-2Y-2N-OY 
72 EM.' 1.7

C0327-C-9N-ty-sm-y-om 

48ro5ies" 1MyN.o 1.9 

44 Drochiam .
CKS17 2 -C-IY-IX-IY-IN-OY2. 
111 HO5133-1N-3v-6m-oy2. 

51 Brochia.o 2.2
0I5372-C-1Y-SM-ly-om
 

go (Cno 2 
x Son-XI.Rend/aion)Sx 
 .
043922-B-1,4-11-fl-2y.ON .
 

74 04;27cN'y.O 
 2.4 

52 Brochis@ 2.7
CX5172-C-IY-5H-lY-2M-OY
 

III (21931/ChSJ-An X Gb563An64 Cdl 
 2.9
041124 3-2#1-4N-Jy-oH 

137 Y503 -7C x Rol3. 
1128875-300Y-14M-1Y-13-oy3. 

75 Pavonus 
 3.3
 
C0399-b-4K- l-Om
 

71 mmuav 
 .
048J27-C-9M-1Y-2n-2YtK-OY 

121 TI (La x FPr-KAD/Gb x Fr-KAD/Ob) 3.s

0J42 3091-im-ly-oy
 

70 Rmu~s 3.5 
041 327-C- 9M-1y- m- y-Oq
 

146 HD2167 
 3.S
 
46 brochlsas .


05S172-C-ly-im-ly.Oq3 
106 Chlrocals". 

04S963-A-1N-1Y-1l.5-ypg.Ov . 
65 Moncho~s*. 

041218-A-SN-61-SN-lY-om . 
117 Cgh x Kal-bb. 

0415l33-1N-3Y-4M-2y-O? 

33 blea*§ .
 

66 Nonchosa .
CH1288-A-3H-GY-5x-2y-O" 
 . 
59 Napo-Tob-s x S156/gal-gb4.

CH7I0#-15N-2Y-21,-1!-CN 4 
147 ND2169 
 4.9 

-1. Otoson. U. a. A. I. Mm'etlet. Tooker. 

3. Santa Catalina, Ecmador. 13. ftl.m ias~.I. Coti11.aca, Chile. 14. U1941 	 19107. Cobeco. The Oftlaraae. 18.~ w soaem1a..weatmqiln. the umi'loaft. 

http:04S963-A-1N-1Y-1l.5-ypg.Ov
http:043922-B-1,4-11-fl-2y.ON
http:04!172-C-1Y-5N-2y-1*.oy


t"ile 4 . 3reeawheat genotypes from the 7th. International S,jptoria Nursery resistant to 
Uep oria tritci in most of 13 location@!/. 

rcv Countrynm Vriet, ci. cross and pedigree of origin 1 
Locations 

2 3 4 5 6 7 8 9 
10 11 12 13
 

36 PavOn"a" 
 Mexico 
 4 6 3 3 20 T 95 1 5 4 3 2 2
CM8399-D-4M-3Y-OM
 
51 Alondra"s" 
 Mexico 3 5 
3 2 15 T 100 4 6 4 4 1 3
C11683-A-1y-lM-2Y-OM 
53 (Cno-7C x CC-Tob/7C)Cno-Chr x Mexico 
 2 7 3 3 10 10 95 3 4 1 4 2 5
Flr-No66
 

CM8607-R-1M-2Y-5M-2Y-Om
 
57 Jar66-Kvz x Yr70 Mexico 6 4 1 5 15 T 100 3 5 4 4 2 
3
 

CM20384-A-Y-501M-502Y-OB
 
58 Lee-RL2564 x Fr/IAS54 
 Brazil- 3 
5 5 2 15 0 95 1 5 3 
3 2 3


Br8706-13M-lY-500M-OY 
 Mexico
83 

119 

134 

PAT 51 

Pch(Kt54A-NlO x Kt54B/Nar59) 

T2494-14T-4T-lv-Oy 
G139-117033 x Knott#2/Son642 x 
K1.Pet-Son64 

Zrazil 

Chile 

Egypt 

3 

3 

4 

5 

7 

8 

8 

7 

-

2 

1 

1 

20 10 90 E 

20 T 60 2 

30 10 25 1 

4 

4 

4 

2 

4 

8 

4 

3 

4 

2 

2 

2 

5 

3 

3 

M1116-1-50-76 
145 Piamontes INTA-Gral Roca HAG 

B629-Fa-7881-1-69 
Argentina 3 3 6 4 30 - 20 1 3 4 3 1 3 

147 

158 

IRN 1963, 409 

K6106.9 
Kenya 

Kenya 

3 

3 

E 

7 

3 

6 

1 

1 

60 10 40 E 

15 T 90 E 

3 

4 

7 

3 

4 

4 

1 

2 

3 

3 
215 Glea-Tob66 Canada 3 8 3 - 15 T 80 2 3 7 3 2 3 

-2Y-Oy-lPtz 

217 Glea-Tob66 Canada 4 4 0 T 20 T 80 2 3 7 4 2 3 
-2Y-OY-lPtz 

238 Kvz-UP301CM20596-12Y-1M-1Y-Oy-3ptz Mexico 2 4 3 1 10 T 10 1 - 3 4 2 3 
319 

321 

322 

323 

324 

PF7182 -2Ptz 

Colonias -lPtz 

Purple Straw (SN3805) 

PF70216 -lPtz 
PF70216 -2Ptz 

-Ptz 

Brazil 

Brazil 

Brazil 

Brazil 

Brazil 

1 

3 

3 

3 

2 

6 

5 

5 

E 

E 

3 

4 

5 

3 

2 

T 

T 

1 

3 

2 

l0 T 30 E 

10 20 20 E 

30 T 60 K 
l0 T 40 E 
10 20 40 E 

4 

4 

4 

5 

4 

7 

8 

3 

2 

3 

2 

2 

4 

3 

3 

2 

1 

2 

2 

2 

5 

5 

5 

3 

3 

Locations and scale used in each.
 
1. Patzcuaro, Mexico (0-9). 
 8. Carillanca, Chile (0-9).
2. Indiana, USA (0-9). 
 9. Elvas, Portugal (0-9).3. Oregon, USA (0-9). 
 10. Holetta, Shoa, dtitopic (0-9).4. Cruz Alta, RS, Brazil (1-5). 11. Elsinburg, Cape, So. Africa (0-9).5. Ponta Grossa, Parana, Brazil 

6. Caacupe, Paraguay (g). 

(I). 12. Outiniqua, Cape, So. Africa (0-,).
13. Roaeorthy, 3o.Austr., Australia (0-9).
7. Colonia, Uruguay (S)
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Table 5 • Breadwheat genotypes from the 7th. International Septorila Nusery relsitant 
to Septoria nodorum in most of 9 locations!/. 

Row Country
num 

9Variety or cross and pedigree of origin 1 2 3 4 
 5 6 7±-!/8 


5 Cigflefias" Mexico 80 2 40 5 3 3 7 0 1 
214 0 6-62-300Y-301M-OY-500M-OY 

32 Moncho"s" Mexico 65 1 40 5 3 2 7 2 1 
CM8288-A-3M-6Y.-SM-8Y-OM 

46 Bb-Kalyan Mexico 60 4 40 4 2 2 7 0 1 
CM9160-11M-5Y-4M-lY-OM 

51 Alondra"s" Me-ico 50 4 20 4 1 2 7 0 0 
CM11683-A-1Y-1M-2Y-OM 

53 (Cno-7C x CC-Tob/7C)Cno-Chr x Mexico 60 1 40 3 4 1 8 0 1 
x Flr-No66 

CM8607-R-1M-2Y-5M-2Y-OM 
86 PAT 72617 Brazil 60 1 20 8 3 1 9 1 1 
88 IAS-63 Brazil 5G - 50 5 2 1 8 1 1 
94 B-15 Brazil 40 1 40 3 3 1 8 0 1 
98 Veranopolis = FN.35 Brazil 50 2 40 2 5 1 9 0 0 

135 Fn-K58 x N(Fr-KAD x Gb)2 
II14239-5t-1B-1t-2B-OY Mexico-

Colombia 
80 1 40 4 3 3 7 0 2 

150 Romany x Gabo-Gamenya Kenya 60 - 30 3 3 2 8 2 2 
159 Zg 751.21 Yugoslavia 50 1 01 3 2 2 7 0 1 
183 Tzpp-Son64/Cno-Jar x Kvz Mexico 70 2 30 T 1 2 8 1 1 

CM20707-A-lY-8M-lY-OY-4Ptz 
187 Ktz M12-Tanori 71 Mexico 60 1 40 5 2 2 8 1 1 

CM14952-64M-5Y-5M-OY-4Ptz 
188 Pak 20-Calidad Mexico 60 1 30 7 3 1 8 1 1 

CM15264-lM-4Y-5M-4Y-OY-lPtz 
189 Pak 20-Calidad Mexico 60 2 30 7 3 2 8 1 1 

CM15264-lM-4Y-5M-4Y-OY-2Ptz 
190 Pak 20-Calidad Mexico 50 2 30 3 4 2 8 1 1 

Localities and scale used in each.
 
1. Alabama, USA (M 6. Bavaria, West Germany (1-9)
2. Cruz Alta, RS, Brazil (1-5) 7. Bohemia, Czechoslovakia (9-0)
3. Ponta Grossa, Parana, Brazil (1) 8. Elainbourgh, Cape, So. Africa (0-5)
4. Versailles, Franco (0-9) 9. Outiniqua, Cape, So. Africa (0-5)

5. Weibullsholm, Sweden (0-10)
 

* */ 
Scale used in Czechoslovakia represents: 9 
- most resistanti 0 a most susceptible. 

Sol, 



Table 6. Drea&siet genotypes f rom the 7th. Intonatiomal leptoris aws ry 

highly resistant to powdery .114. in S loctions. 

sum Variety or cross and pedigree 
Country 

of origin 1 2 3 4 3 

2 UiO05 - Condorgsw Australia 5 2 4 3 10 

5 C1g56iga's = Mexico 5 4 1 2 0 
21406-62-300Y-301M-Y-50M-OY 

54 CC-Kal(Az67 x Nad-LR64/Bb) Mexico 5 3 1 2 T 
C0t1663-R-Y-M-2Y-OM 

55 Lee-Kvz/CC x Ron-Cha Mexico 3 0 2 2 0 
CM16780-J-1M-2Y-500M-OY 

56 Lee-Kvz/CC x Ron-Cha Mexico 1 0 2 2 0 
CM16700-J-1M-2Y-501M-OY 

57 Oar66-Kvz x Yr Mexico 1 0 3 2 0 
CM20834-A-7Y-501M-502Y-OB 

72 Tito's" Mexico 3 4 3 3 0 
CMS212-C-1M-5Y-1M-13Y-50M-OY 

77 XAS57 Brazil 3 2 1 2 10 

87 PAT72195 Brazil 5 4 3 2 0 

96 B.1701 Brazil 5 4 3 2 20 

117 Pb 2 -Mq2 RL-4219 Canada 4 2 2 2 5 

122 Bon-AfM2 Colombia 3 4 4 2 10 
13022-9BOlt-2B-lt-B-OY 

125 C113654 x 1160.105-1164.20 USA 5 3 4 2 5 

130 K4500.4 Kenya 3 0 0 2 T 

131 Pb-MqE RL-4219 Canada 4 1 1 2 T 

148 On-TR135 x Cdl Tunisia 4 0 1 2 0 
31230-Tu-1MB-58J 

152 Mafue P1314909 Kenya 4 3 3 3 0 

157 S12.D8-PJ62 Brazil 4 2 0 4 0 
B549-101C-l02C-OC-2M-OY 

158 K6106.9 Kenya 4 2 0 2 0 

162 (Jar/Lee-Sk x Mara)Pato(B) Inia's* Mexico 3 3 3 2 0 
-Cal x Inia"s-CC/CJ71 

CM21079-A-6Y-9M-2Y-OY-2Ptz 

171 Ulucak *2  Cnos*-Gallo Mexico- 3 0 2 2 15 
27829-19Y-2M-3Y-OM-2Ptz Turkey 

181 Tzpp-Son/Cno-Jar x Kvz Mexico 5 T 1 2 0 
CM20707-A-1Y-8M-lY-OY-lPtz 

182 Id Mexico 3 T 1 2 0 
CM20707-A-1Y-8M-lY-OY-2Ptz 

183 Id r:exico 3 T 2 2 0 
CM20707-A-1Y-8M-1Y-OY-3Ptz 

238 Kvz-UPJOI Mexico 4 T 1 2 0 
CM20!96-l2Y-1M-1Y-OY-3Ptz 

256 Cardenal Mexico 4 0 0 2 0 
1I27105-2M-300Y-9Y-OU-lPtz 

258 Brochis"a" Mexico 3 4 2 2 0 

CM5872-C-1Y-5M-2Y-2M-OY-lPtz 

293 Tzpp2 -An x Inia/Cno-Jar x Kvz Mexico 3 0 5 3 5 
CM331-C-9Y-3M-lY-OY-3Ptz 

Localities and scalo used in each. 
1. Oregon, USA (0-9) 
2. Ponta Grossa, R5, Brazil (0-9) 
3. Welbullshol, Seden (0-10) 
4. Bavaria, West Germany (l-9) 
5. Clutiniqua, Cape. So. Africa ti). 
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Vble 7 , Ireh*at 9notypes most resistant (less than 1.01 smutted heads) to 
nidA ndr artificial inoculations in the field. Yaqu4 Valley, sonar&, "le60 
1977-1978.
 

RoW 
 RoW
 nun Variety or cross and pedigree num Variety or cross and pedigree
 

CROSSING 	BLOCK Y.77-78 
 CROSSING 	BLOCK Y.77-78
 

2. Cocoraque 75 
 22 Sapsuckerms"
 
5 Tanorl 71 (Reseleccion) Br69-1¥-3M-2Y-1m-OY
 

19 Tezopaco 76 60 Yecorato"sw
 
Br69-1Y-3M-3Y-OM 
 1140041-12M-7R-OM
 

21 Sapsucker"s" 75 T4-C306
 
Br69-1Y-3M-7Y-OM P3Z.9.4
 

28 Bulbulms" 
 142 Jar66-Kvz x Yr70 - Pamir'as 
Pak2858-7a-3a-4a-0a 
 CM20834-A-7Y-501M-502Y-OB
 

32 Y50 -Kal3 283 PAT 7219
 
II35188-5M(Fl)-31Y-ON-2M-OY
 

33 Soltane 
 MISCELLANEOUS BREADWHEATS Y 77-78
 
52 Alondra"s"
 

CM11683-A-lY-lM-3Y-OM 
 65 Cno-7C x CC-Tob/SD648.5-8156(R) = Como"s"
 
CM4756-12Y-IN-3Y-3M-OY
 

81 
 Tobb6-Cno"s"
 
64 Glenlea 
 49U8-JOM-3Y-3M-OY-ISK 
95 Cno"s"-Inia"s" x Lfn6Tob x K.Pet-Raf 87 Tob"s*-8156 x Y50 -Kal 3
 

CM2281-13M-1Y-3M-lY-lM-OY 
 CM15624-4S-SS-gS
 
109 Cal x Cno-Son64(Cno x Nad-Chrisus/ 
 120 H.212.70-Cameltooth
 

Son-Kl.Rend x Bb) 
 CMH72A.235-2B-2Y-1B-IY

C5774-A-8Y-M-lY-4M-OY 12.3 UM530/CB100 Material de Briggs
 

155 	 Inia"s"-Napo x Tob66
 
1127078-8M-1Y-1M-OY 
 126 Yt 	 28 

174 3221/76 	 129 PF69129
 

210 Rq"s"-Pal#2/Kl.Pet-Raf x Sx 184 P.I.225466 
1130724-K-2C-OC-500M-500Y 50 S948.AI-SE5
 

221 Cno"s"-PJ62 x On-II.60.147/Bb-Gallo H567.71-6Y-IB-IY-1B-OY
 
CM31026-Q-1Y-1M-4Y-IM-OY 
 70 Sage
 

260 Kvz/Cno-Chris x On 
 83 Ska-Lfn
 
SE375-12S-3S-OS-OY 
 CM6347-5S-5S-0S 

258 IAS 58 

305 IAS 20 x Wt -Nar59 
CMH-74A.654-2B-2Y-IB-500Y-OHI 

310 Pel 73280-Arthur 71
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table a . kmn Utlea; 14enotYPe. iMR UFA CroaLag ALOW&Awm 1.77-70, Oet veesape" 41.96 
or 1ea. WMtted heed.) to Ubtil-mo MU under artificial Isoculatteea 101,the 
field. Yaqui Volley, Sonora, Nemico 1977-1978. 

Dow ow 
num Variety or cross and pedigree num Variety or croon and pedigree 

I Bar7?iqon Yaqui 

5 Jorl C-69 


6 Cocorit 71 

7 Ndicali 75 


20 Kaghreb 72 
Aninaa103 

22 22234-52M-3Y-l-OY 
24 rIK 
29 Mallordua 

CdIO94-3Y-OY-OH 
30 mexIcs"-7gax 

CD1095-12Y-oy-CH 

31 N8t"$-219"4E-O 

96 65-150 x lAs 
101 taw ia 

CV771-17Y01Y 
102 x~.Fa253G.CIt14)66/270 

C)04I-YO
 
Cita-tg's
 

105 Neice-21563 x Ah's 
CD3935-47-3M-OY 

0 t&$-gs 
106 Otaa -a -ylm3YO 
107 GdoV.471-rcs x Pg-m 

0413919-1l1-21-oy 

Ill 21563-AA's
 
CDI95-2Y-Y-4-OSD2 
 761S-SM- 2Y-2H-IY-IX-OY-W
 

2 60C4360--3x-1-lY-O 112 Avtora 
CD430-A3Y-M-I-OND32864-6't-IN-3Y-Ol
 

33 Sittern'." 

C149799-126H-1M-4Y-OY 


35 Sntpe's"

rH413414-IY-2X-oy 


36 Sn 1314-e" O 

CM1314-]-OYCMI 


CM10143-19M-21-1m-1y-oy 


40 Plc9-Iblmcc x Gtaa*-Plte 

0417904-b-3M-lYY-O
1 

41 C141s57-G1sY*1a 

42 Gul*@ 
1327606-414-1Y-ON 

43 15Cr."145 
D3i3l2-7Y-24-1Y-cmC40-U4-HO 

47 515Cr','147 
45 CD7469"-21-SMOe 

CNI7SSI-2Y?-Y-1-TO 
41 SIStCras ' 

64 ~ I-PCout-Pls 's' 


D317.--IY-Om 


79 trpal's' 
CDI247-D-6Y-2V-OY 


61 Ma1'c-at'a 

COI1IY13Y'OY 


82 Mallard's' a Maqh'$a-AAa'. 

CD5057-O'4Y-OM 

64 Grobe's' 
C0144J2-C-1Y-3M-IY-OH 

69 Mexlc"-Klwlas 

CDS37-2m-IY-OY 

91 Gta'm*-6S17 x rq'c, 
C1417718-C-4-41-OY 

92 I'lanlngo' 
D2758J-lM- I3-214-01
 

93 Jorl'-Crane'c'
 
227591-SH-3T1M'oO1 

95 Rablc'-)lS10 
CH1172-17M-OYY-ZY-0Y 

115 Gdo Va.469-plcls

C14373-3m-21-Ix-oy
 

116 Gdo VZ.471-brus x P91s
 
C1413919-11Y-Mi-2Y-oy
 

117 Tarn's'
 
7135-8-24-Gy-O
 

D16172Slo
3m;l2y-214-oy
 

122 C.els 
01014 3-64- 1-lm-20y-O1 

129 Colontas 

142 Ptl** x $IS Cr's'
 
DM6AI-YO
 

Walardcs-Rabl's* 

146 Camc 2111-AAag x pjc'a1-Cr.m 

1
 
C1414662-l-S00T-IM-3V-ly 01
 
0091'06O
 

C01419--1-S114-y- 7 

15S ioyeru. a*& 

C04501-W-4Y-ON-07
 

158 Cdo V1.41'Sr'c xa9 8 
C1413919-141*47-3T-0y
 

15 ISOL jt-Gt&"s*
 
CMII )47-S001-IT-0y
 

160 Puff@ x Jorl'm-Cf'c' 
0420537-11-01 

161 m~rLo*c' 
D317S0-IX-2T-114-OV 

67 2156)/61.130 a Lds
 
D26344-167-40N'O1 



Yabe *TrItIcals genotypeS from the Crossing Block TritIoale Y.77-70 bloty 

(imune, almost no imutted heads) to Ustilago nude under artifcial'in6W1v
ions In the field. Yaqui Valley, Sonora, Mexico 1977-1971. 

Row 

Num Variety or cross and pedigree 


504 Cinnamon"R" 


505 Camel"s" 

516 Rahui"." 

519 Yoco"R" 

OOM-0Y 

521 Beagle"s" 


523 Navojoa"s" 

X2802-38N-3M-6N-4M-OY 


524 Navujoa"R" 

X2802-38N-3M-6N-6M-OY-2B-OY 


525 Arabian"R" 

X2802-J8N-5M-6N-6M-lY-1M-OY 


526 Bacum"s" 

X2832-24N-3M-8N-1M-lY-1M-2Y-OM 


528 Noala"s" 

X2091-100Y-1O1B-2N-2M-4Y-l1-OY 


530 Beagle 510 

X1530-A-12M-SY-iM-1Y-l0OM-OY 


531 Beagle"s" 3J0 

Xl530-A-12M-3Y-3M-1Y-OM-1M-OY 


538 M2A 2.610 

X12514-6M-IOOY-OM 


544 IRA2 670 

X8319-A-3Y-1M-OY 


545 IRA2 321 

X8292-C-3Y-2M-lY-GY 


547 M2A-IRA 720 

X11799-7M-2Y-OY 


550 M2A-Fo 722 

X12845-5Y-4Y-1M-1OOY-OH 


551 M2A-WW15 

X17045-1Y-1M-OY 


552 M2A-Beagle 

X15490-3M-OY 


553 M2A-Arm"s" x Hgl 

X15733-15Y-3M-2Y-1M-OY 


556 Cml"s"-Kal 

X14861-2Y-1Y-1Y-2B-OY 


557 Cml"s"-Pato 454 


560 Tob-Cno"s" x M2A 

X14455-B-lOIY-10OB-102Y-OY 


561 Tejon-IRA 101 

X13895-B-100Y-100B-103Y-1M-

-100Y-1H-OY 


562 FN 	121-Prol x Cin 272 

X7267-27M-2Y-3M..OY 


Row
 
num Variety or cross and pedigree
 

571 Bgc-IA x Bb/M2A-Cin
 
X16375-102Y-OY-100N-OY
 

577 Octo OC-Agrotr.

X7224-10M-lY-100M-OY
 

579 IRA-Cml 122 
X8326 C-1Y-lM-100Y-106B-107Y-lY

-2M-2Y-OM
 

580 MJA 921
 
Xd802-9N-2M-3n-IM-3Y-1M-1Y-ON
 

585 Tejon-IRA 120
 
XlJ895-B-100Y-100B-lM-2-O 

588 IA-Bush
 
X7254-29H-lY-OM
 

591 M2A-IRA 172
 
X8417-E-lY-7M-2Y-OY
 

593 M2A-Canada
 
X8208-G-1Y-2M-3Y-OY
 

595 H2A-Camel 100
 
X8155-C-1Y-1M-1Y-OY
 

596 M2A-Cmel 112
 
X8157-B-1Y-1M-2Y-OY
 

597 IRA-Camel 431
 
X8308-B-4Y-3M-lY-OY
 

599 H2A-IRA x M2A/Cin
 
X11319-B-yM-1Y-OY
 

600 Koala 2
 

X8828-A-lY-6M-lY-OY
 

601 IRA-Camel
 
X8305-C-3Y-1M-1Y-OY
 

604 UH.2038
 
-1M-OY
 

606 70HN470-Kosla
 
X13393-19Y-100B-100Y-2Y-4M-OY
 

609 Bgls"/ARS-Mexipak Nutt x Beagle"s"
 
X22473-102Y-100Y-6M-OY
 

611 Octo-Hexa x IRA
 
X167J3-bY-IY-lM-OY
 

615 Dg1"s 2x ITA-LEO
 
X22427-l0lY-2M-2Y-ON
 

616 Camel-Pato 155
 

X8064-13M-1Y-2M-Oy-25-OY-IOON-OY
 

625 Arabians"*
 
X2802-31N-SM-6N-SM-OY
 

627 Beagle*s-Cnnamon"@"
 
X21535-6N-OY
 

628 DRIRA-1A
 
X1GG41-1039-1OlY-1T-2N-OV 



table, . cant..... 

Nov 

n~.m 
 Variety or cross and pedigree 

how 
Variety or cross and pedigree
nuua 


565 Jo-Cent.Dulk x IA 
 61 M-ae 0
 
X1601-0OB101-lYOMX8386-D-2Y-O-100Y102B.1OOY-.ly-.m
 

567 IRA-N2A 11463 
 2-al20
 
Xl237B-l-l-4NOYX8
 386-D-2Y-O4M1o00Y-l2B.l3Y.OY
633 M2A-Camel 251 
 679 M2A2-Koala
X8386-D-2Y-om-ooY12B1
 

5Y..l. 
 Xl0895-B3-3H-2Y-lY..M-OY

-iT-OH 


683 Cinnamon-Potam 70-IA
 
634 N2A-Camel 360 
 X48--Y4-MO
 

X836-D2Y-M-l0Y-03Bl06-OY 
 685 IRA-Pn3854
635 MlA-Camel 390 
 X7555-l34-2Y-lOM.OY..00Y..3M..Y
 
X8386-D2YM00Y.03B108Y..OY 
 696 Mapacheus


636 FS381-FS477 
 X2802-F-12H-N-2M-OY
X17014-A100Y.100Y.3N.OY 
 688 
 Koala x Octo-Hoxa
 

637 Chapala-Snoopy x H2A 
 703MYlMO
 
X2252-00Y101-OM689 
Clnnamon-P1251923 x Pato
639 Beagle-IGA 11 
 86-MYl-32BN
 
X2382-C101-11-OY691 
M2A-UP3Ol x Beaglewso
640 IA'-M2A 
 Xl 6378-2Y-OB-1Y-oN


X11060-D-2Ml-Y 
 692 M2A 2 -Beagle
642 M2A-Cal 
 X15733-IN-OM4
 

X17063-2N0OM 
 693 Cinnamon-Clano x Deagie

643 IRA2 -y1M1yo 
 X16337-2N-OM
 

X836-BlY-M-l-OY695 
H2A-Koala*@*
644 M2A-IA 130 
 Xl2701-25Y-4Y-1H..04
 
X12 677-56Y...-3M.OY 
 696 M2A-Camel 211
645 Rahum"o"-IRA x F9477 X88--Yl-YI-MlO-MO
 
X26115-E-y...M-.102Y..OY 
 697 J12A2_Snoopy
647 M2A 2 351 X16379-1OY-lY-2M-OY
 

l4
Xi 25 -35Y-1Y-lM0OY 
 699 Tobi-Ariadillous'
 
648 t42A-IRA 401 
 -54N-10-OY
 

Xl2629..40Y-lY-lM-oy 
 699 UH940"s-MAyo 64
649 M2A-IRA 120 X1039-14H-lY-16M~1Y..vq

X12577-32Y-1Y-2M..OY 700 UH940*"u-Mayo 64 x IRA650 M2A-Koala"n" 
 X15663-OY-lOV-oy

X12/01-20Y-lY-2m-OY 


701 BGA 20
651 M2A-Fs722 
 X23892-C-101Y-2H-oY

Xl2345-11Y-2Y-1?I-OY 
 702 Neagles-Cinnamon


652 Camol-Pato 567 
 X87--Y2-1-Yl-MO
 
655 M2A-IRA 321 
 703 Ariom-Calidad
X8229i-D-3Y-2M-2Y..OY 
 X04-NI-M2-2-M10-m
 
660 IRA-Camel 112 704 feagle-Tanori 71
X0305-B-l1y4-lY.1Y.2M.100Y.OM 
 X14536-26Y-OO~Y-12...OY
 
665 Cinnamon M2A 
 705 H2A 371
X11100-A-2H-lOOY..OY X2802-37N-1M-4N-2JN-2Y-2X*1Y...( 
666 IRA-Penjanio 62 710 M2A-IRA 110Xl0488-A-2Y-2M-1Y-OY X$516-9-1Y-19g-OY 
671 M2A-Cinnamon 
 711 H2A-IRA 812X12545-19Y-lY-2M-oy Xl2566-8Y-Y-212q~Y... 
672 H2A-Camel 132 712 N2A-Yo 722X8399-C-lY-3M-2Y-OY 
 Xl2845-11Y-1Y-1Y..1*-O
 

http:X0305-B-l1y4-lY.1Y.2M.100Y.OM
http:X17014-A100Y.100Y.3N.OY
http:X7555-l34-2Y-lOM.OY..00Y..3M
http:386-D-2Y-O4M1o00Y-l2B.l3Y.OY


Tabl. 9.- nt ......
 

now 

num Variety or cross and pedigree 


673 M2A-Leo"s" 

X12736-28Y-1Y-IM-oy 


674 M2A-IA 220 

X12677-44Y-2Y-2M-OY 


675 M2A-IA 160 

X12665-14Y-1Y-6M-OY 


721 Beagle"s"2-Coyote 

X22482-100Y-1Y-1M-0y 


727 IGA-IRA 

X8430-A-2Y-1M-2Y-OY 


728 M2A-Cinnamon 

X8286-B-2Y-1M-OY 


733 Jupateco-Sarde V 


735 M2A 2 421 

X8266-11-4Y-2M-1Y-OY 


736 M2A 2 422 

X8266-11-4Y-2M-2Y-OY 


738 IRA2 272 

X8327-11-3Y-3M-1Y-OY 


741 Beigle"s" 552 


743 IRA-Beagle"s" 

X15570-3Y-2B-ON 


748 Beagle"s"-Bulk E2 


X11066-E-9M-2Y-OY
 

749 M2A-IA 130
 
X12677-56Y-1Y-3M-OY
 

Row
 
num Variety or Cross and pedigree
 

713 M2A2Snoopy
 
X16379-5Y-3Y-1M-OY
 

714 IA-Cinnamon
 
X11193-A-100M-OY-100M-0y
 

718 M2A2-IRA
 
X17156-B-lY-1M-2Y-OM
 

750 M2A 2-UM94-"s" x ITA
 
X11327-B-4M-1Y-1Y-4M-0Y
 

752 M2A-Tanori 71
 
X14679-15Y-lY-OY
 

757 M2A 2-A-lY-Y-4M-OY
 
X14120-A-lY-lY-4M-0Y
 

758 IRA-M2A 350
 
X12937-B-lY-3Y-5M-OY
 

759 IA-IRA x Bui
 
X12257-2N-OM
 

760 IA2
 

X8436-11-3Y-1OM-lY-OY
 
582 M2A x Koala-Bruin"s"
 

X10892-A-1M-IY-ON
 

589 Maya-Armadillos" 105
 

725 M2A-Camel 311
 
X8534-A-3Y-lM-IY-OY
 



Table lo. 
 Barly genotypes from the Crossing Block Y.77-78 most resistant (lea than1.0t smutted heads) to Ustilago nuda under artificial inoculations In the

field. 
Yaqui Valley, Sonora, Mexico 1977-1978.
 

Row 

num 
 Variety or cross and pedigree 


8 Bathim 10 

24 Benton 


25 Gaines 


2828 Godiva
q-UN6 U189 

35 Cq-UN6, UN3 

36 Bonanza-2.23 
 SS-2152 

37 TRA-UTAH 
 lIulless 


Sol 6395.66 

53 C-63 


54 
 Ileines Standard 


61 MOR-BURF 9 x Pro/Toll-Api 

XV-1836-1M-Y-4M-2Y
 

64 Cer/Por x Tra-Api 

XV- 2 508-3R-3C-lR-OM 


65 M9313A/M2/GhS 


XV-4560-IR-3M-2R-OM 


71 C.I.3909.2
 
502Y-5001-501Y-OD 


72 M65.95
 
500Y-5UIB-500Y-OD 


79 Bco. Mr-Gva 

CMB72-121A-500Y-500O-501B. 

-503Y-OY 


82 Apam-ED 1053 
x Pro-Dwarf 21 

CMB72-22C12Y-50OD-500Y-500B.
OY 


89 M65.95-M66.123 
x BGS.0252 

CMB73-364-2711-5
 

0 0Y-50 B-Oy 

90 CM67-U.Sask 1000 x Pro-CM67 


CMB.72A-160-1-lR-TY-

500 B.OY 


98 Tequyl-a 

CIB72-109-
 I Y- 311- 1Y-01 

100 Api-CM67 x Mzq

CMB73A-367-50Oo-500Y-OD 


101 Bal.16-Manker x Choya 


CMB73-977-A-500B-501Y-500B.OY 

107 Apam-IB65 x Gva 


CMB-73A-349-12B-500Y-OD 


116 M 69.77-Sh-r-KCI No.87 

CMB.73-2Y-4B-500Y-502-Oy 


126 Tokak Mutant - GAS 

CMB.74A-883-500M-OY 


P6
 

Row
 
num 
 Variety or cross and pedigree
 

143 Apam-ATIIS x 10 98 5
 .1-Apam
 
CMB.7 3A-1338-B-9B-lY-500B.OY
 

183 
 C.I.123 7-Manker/D-Apro x 11016.2
 

CMB. 74 -12 54-A-2Y-5B-500Y-OB
 
Cal-Mr x Ds-Apra
3A-4 2
CMB.7 -12B-2Y-3B-500Y.OB
 

207 OC.640-Mar
 

CMB. 73-33 6 -500B-500Y-OB
 
221 P.71JI8
 

2d3 W.W. Wing
 

227 WI.2198
 

228 Weeah
 

229 Noyep
 
233 NWCL
 

234 Abyin
 

238 Universe
 

211 Maris Dingo
 

250 Napta
 

'f3 Ov-o2n-500Y.On
 
303 CM67-U.Sask 1800 x Pro-CM67/Bon


CMD.75-522-4Y-5000-Cy
 

304 Cambrinus-DI 
 CMB.74A-811
 
6M-Y-50Ono¥y
 

305 Apt-CM67 x 3IBCC 
XXVIII CM
 
74A-967-6M-lY-500B-Oy
 

311 F3 Buk
 
645-Y-2M-OY
 

81 Apam-Dwarf II-lY x Por-Kn27
 
CMD. 72-207-A-501Y- 501 b- 500Y.OB91 Gzeh 14-Apam 
CM.72-27-7Y- -2Y-50DOy
 

96 CM67-U.Sak 1744
 

CMn.72- 4 5-19Y-20-2Y-.O

136 
 Api-CM67 x Duf/Bco.Mr x Da-Apro


CMD.74-1187-C-2Y-50
 
0B.OY
 

184 69.82 x Ds-Apro
 
CM4.7A-47- Y-2B-500Yro8
 

3 C..3909.2 x M66.151-Manker
 
CMB.73A9 2 7-S-2Y-.1-Ma -5000O¥
 

http:Duf/Bco.Mr
http:f3Ov-o2n-500Y.On
http:12B-2Y-3B-500Y.OB
http:CMB.73A-1338-B-9B-lY-500B.OY
http:CMB73-977-A-500B-501Y-500B.OY
http:Bonanza-2.23


TYblg 11. - urley genotypas frcm the Miacelaneous Barley Y.77-7$ Ro3t r*91t4Pt (1eomt . 

1.00 smutted heads) to Uscilgo nuda under artificial Inoculations in the field.
 

Yaqui Valley, Sonora, Mexico 1977-1978.
 

Row
 

num Variety or cross and pedigree num Variety or cross and pedigree
 
Row 


Liberty C.1.9549
1 Tulelake collection 194 


199 Keystone C.I.10877
2 Aurore-Experance 


10 Row 906/73 207 C.1.12125
 

235 Forezzia x 1087-2L
11 Row 924/73 


237 (Fun-1145 x P.1.3604-Fun/Aut.Nor x DX
16 P.1.2125 

Winn/Cer/Poo' x Tol I XV1B56)Athe 4L
 

37 Pot2 'oR 

XV-3704-lC-lR-2M-OR 
 242 Promesa-B.140
 

CMB.72A-11-IL-IB
 
50 Atlas-Kindred 


270 1lokudo
 
52 Por-TP i Cq-Api 


304 DL-75
XV-3696-lC-2R-IM-lB 

305 DL-73-14
54 CL.7207-O11i 


10-W-268/Zl/2-1V-B 342 Porvenir
 

354 5106
69 Mat.Rass-2W1-1Y-1" 
1i-501Y-500B-5OtY-OD
72 Mat.1felm-1524-1Y-1B 


357 Api-CM67
82 Abysslnian-2 

CHn.7260-500Y-500B-5U4Y,00


83 Jet
 
84 Abysininan-3 365 11.269
 

1Y-1B-2Y-500B-OY
 
367 Ore"s"
85 Abysslnian-4 


CMH.72A-243-11-500-506Y-500-OY
95 C.I.5823 


370 Apam-MC 1905
98 C.I.16141 

B4.72A-4B-Y-1B-2Y-CB


100 C.I.16151
 
387 Larker
 

101 C.I.16153 

199 Beacon
 

108 Aneac-Nnckta 

392 Conquest
6399/3002-1B-IY-IB 


397 Minn.906
129 Desiiuda Precoz 

lY-1B 404 Iteambar
 

130 Dounuda Sueca 452 Dijon-3-5-2
 
1Y-1B
 

459 13906-Nv x hKD-1
141 Pnaknon
 
489 Karl
1.1973 


490 naladi 16
143 SM.4142 

C.1.11187
1:.1974 


496 11P -2
159 Bello 


,,2 11 2-CH67 x Por-U.Sask 1900
165 8-Cr 254/22/2 

1 0-73A-1116-A-5005-500Y-OD
C.1.4977 - Giza 117 


503 Chamizo
171 Bolivia 

CMB.73-141-6Y-ID-500Y-OD
C.1.1257 


51S CH67-Centeno x Celaya
172 KItchin 

CI.76A-1014-19
C.1.1296 


140 H16-OC.634
176 Abysnlnian C.I.3940 

001.76-1J77-3Y-18
 

181 Dickson 452 

552 Dorada (2h)
C.I.5d02 


91 Wigrinudum
190 Feabar C.1.7260 


'7 
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TABLE 14 Comparison among 8 Mexican locations for stem rust and 11 locations 
lines 

for leaf rust by average coefficient of rumt lnf"ctlnathat carry a single resistance gene in inthe 1978 uniform rust nul-se=res.L 0 C A T 1 0 N S
Disease .Cino / Los Mochis Sgo Ixcuintla Rio bravo PozaSonora Rica Toluce ai El ..Sinaloa Nayarit Tamaulipas Veracruz 

Batan.... aI Celaya El o etMexico Mexico Guanajuato Guanajuato Jalisco Nuigi'LoIv
Stem rust b/ 6.7 - 36.6 41.6 / 24.2 8.6 
 28.1 

Leaf tustd/ 20.5 

31.3 - 14.1

25.1 40.0 53.2 26.7 37.4 67.7 56.3 65.6 64.5 46.7 

a/ Locations where inoculum was released intensely on experimental plots and may have reached uniform nurseries.
b/ Average of 26 lines for stem rust.
 

c/ Very ow and erratic occuwence.
 

d/ Average of 28 lines for leaf rust.
 

TABLE 15. Assessment of wheat leaf rust vnfCctlon on previously resistant advanced lines and on commercial varieties in the 1978 
uniform leaf rust nursery from 10 locations in Mexico. 

L 0 C A T ILiervari 0 N
WINTER S
7 7 _ 7 8 
Line or variety SUMMER 1978Cano Los Nochis Rio Bravo Poza RicaSonora Sinaloa Tamaulipas Toluca El Satan Celaya E1 RefuioVeracruz Mexico es tpac aviaMexico GuanaJuato GuanaJuato Jalisco Nuevo Leon
(Tob-B.Man x Bb/Cdl)Sx TR 0 TR 0 0 THR 
 TNS 
 THR
CN-8972-F-9M.- Y-IM-Y-OM TR TR
 

AnE-My64 x 7171 
 TR 20MR 
 TR 0 5MR 0 30S 20NSCH-15928-3N-1Y-S0O 0 TRy-oY0 
Pamir"S" 
 TR TS TR 
 0 TR THR 60SToquifen"S- 5MS 5R TNR0 0 
 30MR 
 SR 20MS 30NSIIofk"S" IONS 20HR 05S TMR TR SR

0 
 TR 0
HusIenow"S" TMR 105 TR To
Ths TMS TR 
 0 5MS TMR 
 20MRBocs"S" 10MR THR TRTR 0 
 lO.S 
 0 
 THR SMR
Chiroca SNS TNSTHG 1oMR THR 
0 TM
0 IONS THR
Era TMR TIHR
0 TR TR 0 
TR T1R 

0Tobai 66 0 lOIIR SRTS 20MR SMS 
0 TN1

20S 40S 20NS 40NSAnebuma 75 7011S 101S TRlox 20X 2oR 0 101R 50RSNaxica l 75 301S 20NRTIR 20NS 50fS 100TR 20S TMS TMR 30RShowsar:l 76 20NS lOS 5R WBIONS 40S 303 1OMRPaoO 76 60RS 40150 0 0TMR 20RT 0 TReaopaca 76 5MR 301S SR TR TR53 IOMR THS TS 
 30S sons 70MSMermnel.o 77 4ONS 30W105 20MR 30HS 
 5S 53S1 30SPine 77 70NS 60S Tit
TS IONS IONS 70S 10NS IONSCocor5qus 7S 7R 
70NS SOS IoS -' 5R 0oHB 20MS 5lR 40MS THR 
 THS 0, 



TABLE 16 . Assessment ,-:stem rust infection on conercial cultivars,varieties of common occurrence as proganitors, and prvionly 
resistant advanced lines, in the 1978 uniform stem rust nursery from 8 locations in Mexico. 

L 0 C A T 1 0 N S 

WINTER 1977  1978 S-U' 1970 - t 

Variety or line Ciano 
Sonora 

Sgo. Ixcuintla 
Nayarit 

Rio Bravo 
Tamaulipas 

Toluca 
Mexico 

El Batan 
Mexico 

Celaya 
Guanajuato 

El WWf1Io 
Gumajuato 

Mavdi 
MUMm LO 

Mexicali 75 0 - TMS 0 0 0 THS 0 

Anahuac 75 - - 20MR 0 TR 515 5S 0 

Zaragoza 75 0 0 40MS 0 5MS TR 3M1 10ns 

Nacozari 76 0 - 30MS 0 C TR loS 0 

Pavon 76 0 - 0 0 0 TR 0 0 

Tesopaco 76 0 - 20MR THR TS TR 5S 0 

Her sillo 77 - - 20MS SR 0 0 TR 0 

Pim 77 - THS 20S TR 0 TS - 0 

Leeds 0 - TR 0 0 0 0 0 

Waldron 0 TS TR 0 0 TR TR 0 

Samaca 0 4O 0 0 TMR THE TR 

1frica Mayo 0 - 0R 0 0 TR TiR 0 

Hoppe 0 0 TR 0 0 TR TS TER 

Pato (R) 0 - 0 TR 0 TR SMR TKR 

Chris 0 0 20NS TR 0 TR OS TIE 

Yaqui 5o 0 5S 20S 0 0 SS THE TR 

Uonza 55 TNS 10S 30NS 0 0 TR TIER Ti 

Inia 66 0 - 50S 0 20iM 0 TR 5R 

Azteca 67 0 - 30NS 0 0 TIS 5H TR 

Ciano 67 0 lOS SOS 0 0 - TS 0 

Yecora 70 0 THR 40S TR TR TR TER 0 

Torim 73 0 - IOS 0 0 - SHR 0 

Ca eue"S"fl) 0 TR 'OlS SHR TR TR SHR Ti 

Ron-Cha x Bb-Mor 0 TX 4,ONS SR 0 - aNl0 

CI-5484-F-SY-4M-IY- IN- 1Y-ON 
Cmo-7C x :b-Inia 66 0 - 30HR 0 0 TR SS TR 

CM-7551-30M-2T- 500-50IY-2B-O 
Mapo-Tob"S" x 0156/Kal-Bb 0 - IONS 0 0 TR TVS 0-

CN,-706-15N-2Y-2H-lY-ON 
CC-InIa x Bb/Cno-7C 

CM-8252-G-IN-IY-SN-SY-IN-Y 
Coo"S"-7C x Coo-lnla/Tab 

0 

0 

-

-

IOMR 

20S 

0 

SR 

0 

0 

TR 

-

SS 

-

a 

0 

CI-8380-A-IY-8M-1y-O 
Huacamayo"S" 0 - TIR 0 TR TR TR P 

CN-8671-.-2-I.7-1M-1-1N-OY 
Bb-Coo x Inla-Soty(Kal-Bb/Inia-Cal x lla-CC) 0 - TR 0 0 TR THR TR 

CN-11780-J-Y-2-lY-2N-OY 
Coo"S"-GlI x Nar59-On/Nad63-LR64 x Bb 0 - 20NS TR 0 TR TwR 0 

C-11870-B-.-M-1Y-12K-OY 
Cgflx Kal-lb 0 T15 30NS 0 0 TR TZ p 

CM-15133-l 
HD-1220-Ka.

3 
-Y--11,-OY 

0 20S 20.R 0 0 SOS 10S g . 

72,19 



TABLE 17 . Percentage of single-pustule isolates of leaf rust from different sampling sites fn Mexico that carry virulence genescomplementary to each of 18 selected resistance genes.

Campo 


Costa Caborca San LuisCiano 
 Viejo Milpillas
Resistance Sonora Winter 
de Sonora Potosi El Refugio Roque
Summer Hermosillo Winter El Batan Patzcum
SLP Tepatitlan Ciam
gene 1977-78 Guanajuato Guanaju~to
1978 'Mexico1978 Winter-78 1978 Mich. Jallsco Sonora(Li-) BWI/ TCL BW 

Wnter-78 Summer--78 Sumner-78 Summer 78BW Sutmer.78 Sum=-78
BW BW BW 1978-79
BW DW TCL BW DW TCL TCL 
 BW wA 
1 97 78 
 95 lOu 
 100 
 100 100 
 100 100 100 
 94 100 100
2a 37 55 100 100 10054 7 16 0 0 100 95 100 100 
 97 100 100
2b 30 45 100 10044 56
9 14 27 
 25 100 
 95 100 100 
 100 100 1002c 34 41 12 50 100 100 564 27 44 100 93 100 93 97 100 e9S 100
3 90 100 56
90 93 
 98 100 
 94 100 99 67 933ka 45 97 90 100 366 100 1000 80 45 56 -1009 58 100 87 45 60 43 5 09 8 00 0 
 0 0 0 0 
 0 0
10 47 0 0 0 0 0
54 88 0 096 91 50 9 Q060 100 93 55 70 57 55
14a 95 96 20 095 100 91 44100 100 

14b 94 

100 100 100 100 90 100 100 100
98 91 100 100
100 94 100 100 100 100100 

100 90 100 9116 10021 2 0 83 100
2 
 18 6 0 
 0 00 0 0 0 517 66 56 0 086 95 091 88 100 100 79 80 71 59 

75 91 

19 60
0 0 0 0 92 100
0 0 0 
 0 0 0 0 0 
 0 0
21 18 4 0 0 00 29 18 13 0 30 33 53 33 40 1423 66 46 9 0 0
49 96 0
55 
 63 100 
 100 100 100 94 80 86 45
24 1 0 100 100 100
0 0 
 9 
 0 0 0 0 0 
 0 0 0
T 0
24 0
7 2 57 0 0
27 13 0 
 58 100 100 39 60 14 9
EG 0
26 13 9 46 0 09 0 
 0 49 83 87 36 60 14 0 0 0


So of 
0
 

14lo0tes 
 I80 82 43 56 
 11 
 16 
 11 43615 3310 7 22 5 12tested 16 

1/ BV= bread wheat; DWz durum wheat; TCL= triticale
 

http:Sutmer.78


qmto U91" UnOutLe of "a ran Isolae With YiiLaos Sa memqcmlemnts" to "Isae caamtin Of ruustate pm.2 
row Sow. a. bs s 2.. 

,, ls'ie Campo ,etog an 	 UsesC~~lt oe*1-pumel gms Ameemig 21748 Viejo 111flhiI1f Uswm'iflo Caborcia ftsI E LJ92 -A"i .. Satin tmootA46mt (Lt aaCLW t 	 Tsetitla '71-"'I N su IV OWU G TM iCL OW I OW 
v ( II U 111 0[ T' a L A T'n Aai 	 1F2 I 

2a )b 	 4s 15 3 a 11 f1i 	 15 32 10 7 10 S 12 2 
2a b to 	 3 21 2 11 I 61I 31 1 7 10 S 12 t
 
2a 2b 2c 3km 16 
 1 24 6 1s AS 6 3 1 1
 
2a A 2c 3 e 10 4 
 22 6 12 13 S 3
 

sl 0 
 22 6 12 13 S 3
 
2a 2b 2c Us 10 17 1 
 20 '0 12 13 5 3
 

10 16 19 1 2 1
 
1721 23 24 2 14 
 1 1 11 2 a 11 3 1 1
 

3ka 17 21 23 22 1 14 
 1 1 1t ^ 7 11 3 1
 
3k2 T G 28 
 17 1 1' 5 12 12 6 1
 
Ike 17 21 23 T EG 17 8 11 6
1 2 10 3 1 

2s 2b 2c 3k 10 17 21 23 T E 1 10 1 5 10 3 1 
2a 2b 2c ka 16 3 
2a 2b 2c Ska 10 16 

Totalnumber of Isolates tested 180 82 43 56 it 16 4311 6 	 15 33 10 7 22 5 12 i6 

1/ Clano. Cd. Ob s. Sonora. Winter 1977-1978. El Refugio, Guanaj ato, Sumer, 171. Ry. Iread wheatCampoViejo Cd. Obreon, Sonora, Winter 1977-1g78. Roque. Guanajuato. Summer.1978. Mit.Durm WheaatMilpitU. Chohshuan Sierra. Sumer 1978. El laten. Kesioo. Sumer 1978. TCL, TriticaleCosta do Herosillo. Sonora. Winter 1977-1970. Pstscurog Michoacan. Sumrs 1978.

Cahorca, Sonora, Winter 1977-1978. Tepatitlln, Jalilo, Summr 1978.
 
SanLuisPotosi,SLP,Summer,1978. 
 Ciano,Winter1978-79. 

TABLE 19. 	Percentage of single-pustule isolates of stem rust from 5 Mexican locations that 
carry virulence genes complementary to each of 12 selected resistance genes. 

Source of 	inoculum: Location and crop --
Resistance Navidad Ciano 
 El Batan El Refugio Celaya


gene N.L. Sonora Mexico Guanajuato Guanaiuato
 
BW BW DW TCL BW 
 BW DW BA BW DW TCL
 

Sr 5 100 100 100 100 45 
 100 97 96 100 100 100
 
6 16 55 50 50 45 41 12 21 17 0 17
 

7b 96 92 100 92 36 78 
 82 78 19 25 33

8 100 100 100 100 100 97 100 95 91 
 91 100
 

9a 86 100 75 79 100 80 62 81 82 91 83
 
9b 94 
 95 75 54 100 83 85 86 26 16 67
 
9d 100 99 100 100 100 100 100 100 98 100 100
 
9e 54 1 25 33 0 60 59 29 10 8 0
 
10 60 3 25 49 0 
 42 56 25 35 25 67

11 86 85 100 100 36 87 70 81 37 41 so
 
13 43 10 0 4 
 0 27 15 29 14 0 0
 

Tt-1 79 76 100 87 
 36 	 93 91 9 16 24 0
 

No. of 
Isolates 69 74 12 24 
 11 53 34 28 43 12 6 
tested 

I/ BW= Bread wheat; DW= Durum wheat; TCL= Triticale; BA= Barley. 



TABLE 20. Percentage of stem rust single pustule isolates derived from samples collected on bread wheat (BW),durum wheat (DW), triticale (TCL), and barley (BA) at 5 locations in Mexico that exhibit different
patterns of virulence representing combinations of virulence genes complementary to Sr genes included
in each of the 3 sets of the Cereal Rust Laboratory (CRL) differential series.
 

CRL 
 Standard race
code Virulence against Source of 1noculum: location
approximate Navidad Ciano and -crop 
letter Sr genes Batan El Refuglo CelayTaequivalentsl BW BW DW 
TCL DW 
 BW DW BA DW
BW TC-


SET I
 
L 5 
 33 


2-
G 9d: 48 55
Q 5 9d 151 4 7 9 15 9 18 74 75 67H 5 7b 56, 155 1H 9d 7b 17, 29
S 5 9d.9e 83, 89 3 

1 8
R 7 9 4 55 9d 7b 
 11, 1x3 42 91 75 67 36
K 25 29 53 14 17 t3
9d 9e 7b 116, 270 

4
T 5 9d 9e 7b 
 15 54 25 25 
 53 50 21 5 -a 

SET II
 
L 11 

D 4 4 2
8 


2 2
C 17
9a 

N 11 8 5 814 25 21
F 8 9a 6 38 14 9 8
12 7 
 55 6 
21 18 51 50 33
N 11 9aP 11 3 9a 
 58 38 25 29 2

K 42 29 42 12 33 336 8 9a 
 2 a 9 6 9
S 1168 5
 

9T 11 6 8 9a 514 47 S0 50 36 26 3 7
21 17
 

SET III 
B 


1 
 2 3 4
L Tt-1 47 42 33
 
G 
 4 4 2 8
9b 

Q 9 64 3 2 8Tt-1 9b 
 28 76 75 50 
 36 34 26 43
D 5 8
13 

N Tt-1 13 78


1 
 4 4 2
J 9b 13 
 9 
 3
S Tt-2 9b 13 

C 

10 is 9 21 1
10 
 1 8
N Tt-1 10 2 14 17,
4 25 33 
 4 12 4 8
H 9b 10 2

1 1 
 2 
 9 67
F 
 13 10 
 1 4
R Tt-1 9b 10 
 23 4 26 41 18 5P Tt-1 13 10 

K 2
9b 13 10 19 
 2 4
T Tt-I 9b 13 10 5
13 
 4 3
 

1
Race equivalents may be derived from Set I only.
 



,T4 21. 	 Description and frequency of stem rust virulence formlae in t exioo as
 
determined from 69 single pustule isolates of samples collected on bread
 
wheat at Navidad, N.L. during 1978. 

,Coded "zencvt UFormula 'Effective/ineffective resistance genes 	 No. isolasts)' 

QFQ 6, 7b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-2/ 5, 8, 9a, 9b, 9d, Tt-1
 
QPQ 6, 7b, 9e, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 8, 9a, 9b, 9d, 11, Tt-1 
 .1
 

RFQ 6, ge, 10, 11, 13, 24, 25, 26, 30, Tt-2/5, 7b, 8, 9a, 9b, 9d, Ttl 
 3
 
RFS 6, 9e, 10, 11, 24, 25, 26, 30, Tt-2/5, 7b, 8, 9a, 9b, 9d, 13, Tt-i 
 2
 

TFQ 6, 10, 11, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 9e, Tt-1 
 1
 
RKQ 6e, 10, 11, 13, 24, 25, 26, 30, Tt-2/5, 6, 7b, 8, 9a, 9b, 9d, Tti 1
 

RPQ 6, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, Tt-1 8
 
RPR 6, 9e, 13, 24, 26, 25,30, Tt-2/5, 7b, 8,'9a, 9b, 9d, 10, 11, Tt-1 1
 
RPS 6, 9e, 10, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 11, 13, Tt-1 1
 
RPK 6, 9e, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 7b, 8,9a, 9b, 
9d. 10, 11, 13, 4
 
TNK 6, 9a, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 7b, 8, 9b, 9d, 9e, 10, 11, 13 
 2 

TNM 6, 9a, 9b, 13, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9d, 9e,10, 11, Ttl .3 
TNR 6, 9a, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9b, 9d, 9e, 10, 11, Tt-1 5 
TPH 6, 13, 24, 25, 26, 30, Tt-1, Tt-2/5, 7b, 8, 9a, 9b, 9d, 9e, 10, 11 1 
TPN 6, 9b, 10, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9d, 9e, 11, 13, Tt-1 I 

TPQ 6, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 11, Tt-1 3 

RTQ 9e, 10, 13, 24, 25, 26, 30, Tt2/ 5, 6, 7b, 8,9a, b, 9d, 11, Tt-1 1 
QPT 6, 7, 9e, 24, 25, 26, 30, Tt-2/ 5, 8, 9a, 9b, 9d, 10, 11, 13, Tt-1 1 
TFS 6, 10, 11, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 13, Tt-1 I 
TPS 6, 10, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 11, 13, Tt-1 3 

TPK 6, , 24, 25 ,2630, Ttl, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 10, 11, 13 3 
TPR 6, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 10, 11, Tt-1 8 
RPT 6, 9e, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 10, 11, 13, Tt-1 4 

TPT 6, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 10, 11, 13, Tt-1 I 
TTR 13, 24, 25, 26, 30, Tt-2/5, 6, 7b, 8, 9a, 9b, 9d,9e, 10, 11, Tt-1 2 
TTK 24, 25, 26, 30, 30, Tt2/ 5, 6, 7b, 8, 9a, 9b, 9d, 9e, 10, 11, 13 1 
RTK 9e, 24, 25, 26, 30, Ttl, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, 10, 11, 13 3 
RTT 9e, 24, 25, 26, 30, Tt2/ 5, 6, 7b, 8, 9a, 9b, 9d, 9e, 10, 11, 13, Ttl I 
TTT 24, 25, 26, 30, Tt2/ 5, 6, 7b,8, 9a,9b,9d, 9e, 10, 11, 13, Tt-1 2 

Total 69 



TABLE 22. 
 Description and relative frequency of stem rust virulence -oi~mulae
110 
 in Mexico as determined'-fomo
single pustule isolates of samples collected on bread"jiheat (BW), durum wheat (DW) and
triticale (TCL), at Ciano, Sonora, during 1978.
Codedea 
 ' 
 / 
Formula 
 Effective/ineffective resistance genes 


- , :.

QFJ 
 6, 7b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-2/ 5, 8, 9a, 9b 
 9d I.
QFG 
 6, 7b, 9e, 10, 11, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, 9a, 9b, 9d, 13
RPB 
 6, 9b, 9e, 10, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 7b, 8, 9a, 9d, 11
RPG 
 6, 9e, 10, 13, 24, 25, 26, 30, TtI, Tt2/ 5, 7b, 8, 9a, 9b, 9d, 11
RPC 
 6, 9b, 9e, 13, 24, 25, 26, 30, Tt1, Tt-2/5, 7b, 8, 9a, 9d, 10, 11
RPF 
 6, 9b, 9e, 24, 25, 26, 30, TtI, Tt-2/ 5, 7b, 8, 9a, 9d, 10, 11, 13,
RPQ 
 6, ge, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 11, Ttl
SPQ 
 6, 7b, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 8, 9a, 9b, 9d, 9e, 11, Ttl
SPM 
 6, 7b, 9b, 13, 24, 25, 26, 30, Tt-2/ 5,' 8. 9a, 9d. 9e, 10, 11, Tt-1
TNM 
 6, 9a, 9b, 13, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9d, 
d, 10, 11, Ttl
TPM 
 6, 9b, 13, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9a, 9d, 9e, 10, 11, Ttl
RPR 
 6, 9e, 13, 24, 25, 26, 30, Tt2/5, 7b, 8, 9a, 9b, 9d, 10, 11, Tt-I
RKG 
 9e, 10, 11, 13, 24, 25, 26, 30, Tt, 
Tt2/5, 6, 7b, 8, 9a, 9b, 9d
RIJ 
 9e, 10, 11, 24, 25, 26, 30, Tt-1, Tt2/ 5, 6, 7b, 8, 9a, 9b, 9d, 13
RKQ 
 9e, 10, 11, 13, 24, 25, 26, 30, Tt2/ 5, 6, 7b, 8, 9a, 9b, 9d, TtI
RTG 
 9e, 10, 13, 24, 25, 26, 30, Ttl, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, 11
RTJ 
 9e, 10, 24, 25, 26, 30, Ttl, Tt2/5, 6, 7b, 8, 9a, 9b, 9d, 11, 13
RTH 
 9e, 13, 24, 25, 26, 30, Tt-1, Tt2/ 5, 6, 8, 9a, 9b, 9d, 10, 11
NTQ 
 9d, 9e, 10, 13, 24, 25, 26, 30, Tt2/, 5, 6, 7b, 8, 9a, 9b, 11, Ttl
RTQ 
 9e, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, 11, Tt-1 


a ( 
ee (%)BW DW TCL
 

5 

1
 

3
 

1 8
 

1 4
 

30 25
 

I
 

8
 

25 21
 

4
 

4
 

3
 

1
 

4
 

3
 

3 

1
 

1
 

39 50 50
 



.T aL 23. Description and frequency of atom rust virulence fomula& in HrIco, as 
- determined from 11 singl pustule isolates of samples collected on duru wheat 

At El Datan Wexico during 1979. 

Coded Effective/ineffective resistance genes Frequency
Fomulia (No of isolates)'
 

GYG 5, 6, 71,, ge, 10, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 8, 9a, 9b, 9d 5
 
QFG 6, 7b, ge, 10, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, Ba, 9b, 9d 
 1
 
GKG 5, 7b, ge, 10, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 6, 8, 9a, 9b, 9d 
 1 
RIQ Be, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, Ba, 9b, 9d, 11, 7t-i 4 

TABLE 24. Description and relative frequency of stem rust virulence formulae in Mexico as deter
mine from 115 single pustule isolatesof samples collected on bread wheat (BW),

durum wheat (DW) and barley (BA) at El Refugio, Guanajuato during 1978.
 

Coded 
 Frequency (%)
Formula Effective/ineffective resistance genes 
 BW DW BA
 

QFB 6, 7b, 9b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, 9a, 9d 
 2 3 4 
HFG 5, 6, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-J, Tt-2/ 7b, 8, 9a, 9b, 9d 3 

QNC 6, 7b, Ba, 9b, 9e, 13, 24, 25, 26, 30, Tt1, Tt-2/ 5, 8, 9d, 10, 11 2
 

SLN 6, 7b, 8, 9a, 9b, 10, 24, 25, 26, 30, Tt-?/ 5, 9d, 9e, 11, 13, Ttl 2
 

QDS 6, 7b, 9a, 9e, 10, 11, 24, 
25, 26, 30, Tt2/ 5, 8, 9b, 9d, 13, Tt-1 2
 
QFJ 6, 7b, 9e, 10, 11, 24, 25, 26, 30, Ttl, Tt-2/ 5, 8, 9a, 9b, 9d, 13 
 3 

QFQ 6, 7b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-2/ 5, 8, qa, 9b, 9d, Tt-1 2 4 
RPL 6, 9b, 9e, 10, 13, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9a, 9d, 11, Tt-1 2 4
 

RFQ 6, 9e, 10, 11, 13, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9a, 9b, 9d, Ttl 2 9 4
 

RFN 6, 9b, 9e, 10, 11, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9a, 9d,13, Ttl 4
 

QFS 6, 7b, 9e, 10, 11, 24, 25, 26, 30, Tt2/ 5, 8, 9a, 9b, 9d, 13, Ttl 3
 
QSR 7b, 9a, 9e, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 8, 9b, 9d, 10, 11, Ttl 
 2 

QSH 7b, 9a, 9e, 13, 24, 25, 26, 30, Ttl, Tt-2/ 5, 6, 8, 9b, 9d, 10, 11 2 

SLR 6, 7b, 8, 9h, 13, 24, P5, 26, 30, Tt2/ 5, 9b, 9d, 9e, 10, 11, Ttl 4 

SNM 6, 7b, 9a, 9b, 13, 24, 25, 26, 30, Tt-2/ 5, 8, 9d, Be, 10, 11, Ttl 3 

RPQ 6, 9e, 10, 13, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9a, 9b, 9d, 11, Ttl 4 9 17 

RFS 6, 9e, 10, 11, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 13, Tt-I 4 



Table 24. Cont .......
 

Coded 
FoII a Effective/ineffective resistance genes 

mqos

BW D#-


RKQ Be, 10, 11, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, Ttl 6 , 
TNM 6, 9a, 9b, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9d, ge, 10, il, Ttl 9 4 
TLR 6, 8, 9a, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 9b, 9d, 9e, 10, 11, Tt-1 2
 
QPS 6, 7b, 9e, 10, 24, 25, 26, 30, Tt-2/ 5, 8, 9a, 9b, 9d, 11, 13, Ttl 2
 
QTQ 7b, 9e, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 8, 9a, 9b, 9d, 11, Tt-1 4
 
SNR 6, 7b, 9a, 13, 24, 25, 26, 30, Tt2/ 5, 8, 9b, 9d, 9e, 10, 11, Ttl 
 6
 
SPQ 6, 7b, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 8, 9a, 9b, 9d, 9e, 11, Tt-1 2
 
KNR 5, 6_ 9a, 13, 24, 25, 26, 30, Tt-2/ 7b, 8, 9b, 9d, 9e, 10, 11, Ttl 
 4 
RPS 6, 9e, 10, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 11, 13, T-1 
 2 6 10
 
RTQ 9e, 10, 13, 24, 25, 26, 30, Tt2/ 5, 6, 7b, 8, 9a, 9b, 9d, 11, Ttl 
 4 10
 
TNR 6, 9a, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9b, 9d, 9e, 10, 11, Tt-1 
 4 21 4
 
TNK 6, 9a, 24, 25, 26, 30, Ttl, Tt-2/ 5, 7b, 8, 9b, 9d, 9e, 10, 11, 13 
 4
 
TPQ 6, 10, 13, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 11, Ttl 
 4 4 
iPM 6, 9b, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9d, 9e, 10, 11, Tr-I 
 2
 
TSN 9a, 9b, 10, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9d, 9e, 11, 13, Ttl 
 2
 
TSM 9a, 9b, 13, 24, 25, 26, 30, Tt2/ 5, 6, 7b, 8, 9d, 9e, 10, 11, Tt-I 
 2
 
TTL 9b, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9a, 9d, qe, 11, Tt-I 
 2
 
TKQ 10, 11, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, fi,9a, 9b, 9d, 9e, Ttl 
 6
 
QTK 7b, 9e, 24, 25, 26, 30, Tt-1, Tt2/ 5, 6, 8, 9a, 9b, 9d, 10, 11, 13 2
 
QTS 7b, 9e, 10, 24, 25, 26, 30, Tt2/ 5, 6, 8, ga, 9b, 9d, 11, 13, Tt 7
 
SPS 6, 7b, 10, 24, 25, 26, 30, Tt2/ 5, 8, 9a, 9b, 9d, ge, 11, 13, Ttl 2
 
SPR 6, 7b, 13, 24, 25, 26, 30, Tt-2/ 5, 8, 9a, 9b, 9d, 9e, 10, 11, Ttl 
 2
 
RTR 9e, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, 10, 11, Ttl 2
 
RPR 6, 9e, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 10, 11, Tt-1 
 3
 
RTP 9b, 9e, 24, 25, 26, 30, Tt2/ 5, 6, 7b, 8, 9a, 9d, 10, 11, 13, Tt-1 2
 
TPR 6, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 10, 11, Tt-I 12 q 7
 
TPS 6, 10, 24, 25, 26, 30, Tt2/ 5, 7b, 8, 9a, 9b, 9d, 9e, 11, 13, ft-I 
 6
 
TTQ 10, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, 9e, 1!, Ttl 
 10
 
TSR 9a, 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9b, 9d, 9e, 10, 11, Tt-1 2
 
RTT 9e, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, 10, 11, 13, Ttl 2
 
TTR 13, 24, 25, 26, 30, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, 9e, 10, 11, Tt-1 
 3
 
TTS 10, 24, 25, 26, 30, Tt2/ 5, 6, 7b, 8, 9a, 9b, 9d, 9e, 11, 13, Tt-1 2
 
TPT 6, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, !A, 9b, 9d, 9e, 10, 11, 13, Tt-1 
 2 3
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TALE 25. Desc. ptioa and relative frequency of stem rust virulence formula* In Mexico as de
texulned from 61 single pustule isolates of samples oollected' on bread whbat (a), 

S... ddfum wheat (Di) and triticale (TCL) at Celaya, Guanajuato durift 1978. - -

~coded... .. . . . 
For ula Effective/ineffective resistancd genes W DW 1TCL 

LLB 6, 7b, 8, 9a, 9b, 9d, 9e, 10, 13, 24, 25, 26, 30, TtI, Tt-2/ 5, 11 2. 

QCB 6, 7b, 8, 9b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 9a, 9d 2 

QFB 6, 7b, 9b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-i, Tt2/5, 8, 9a, 9d 37 42 17 

RDB 6, 9a, 9b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 7b, 8, 9d 17 

QCD 6, 7b, 8, 9b, ge, 10, 11, 24, 25, 26, 30, Ttl, Tt2/ 5, 9a, 4d, V ' 2" 

QDC 6, 7b, 9a, 9b, ge, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, 9d, 10 2 

QFC 6, 7b, 9b, 9e, 11, 13, 24, 25, 26, 30, Ttl, Tt-2/ 5, 8, 9a, 9d, 10 7 

QFG 6, 7b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, 9a, 9b, 9d 2 8 

QFL 6, 7b, 9b, 9e, 10, 11, 13, 24, 25, 26, 30, Tt2/ 5, 8, 9a, 9d, Tt-1 - 2 

QPB 6, 7b, 9b, 9e, 10, 13, 24, 25, 26, 30, Ttl, Tt-2/ 5, 8, 9a, 9d, 11 2 

QCQ 6, 7b, 8, Se, 10, 11, 13, 24, 25, 26, 30, Tt-2/ 5. 9a, 9b, 9d, Tt-2 8' 

QNC 6, 7b, 9a, 9b, 9e, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, 9d, 10, 11 2 8 

QFH 6, 7b, 9e, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, 9a, 9b, 9d, 10 17 

QPC 6, 7b, 9b, 9e, 13, 24, 25, 26, 30, T-1, Tt-2/ 5, 8, 9a, 9d, 10, 1'1 8 

QMQ 6, 7b, 8, Se, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 9a, 9b, 9d, 11, Tt-1 2 

SFC 6, 7b, 9b, 11, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, 9a, 9d, 9e, 10 2 

QPH 6, 7b, 9e, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 8, 9a, 9b, 9d, 10, 11 2 33 

QSH 7b, 9a, 9e, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 68, 9b, 9d, 10, 11 5 

QNK 6, 7b, 9a, 9e, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 9, 9b, 9d, 10, 11, 13 2 

RTB 9b, 9e, 10, 13, 24, 25, 26, 30, Tt-1, Tt2/ 5, 6, 7b, 8, 9a, 9d, 11 2 

RPD 6, 9b, Se, 10, 24, 25, 26, 30, Tt-1, Tt-2/5, 7b, 8, 9a, 9d, 11, 13 8 

RKD 9b, 9e, 10, 11, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 6, 7b, 8, 9a, 9d, 13 5 

QPR 6, 7b, 9e, 13, 24, 25, 2b, In Tt-2/ 5, 8, 9a, 9b, 10, 11, Tt-1 2 

RPN 6, 9b, 9e, 10, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9d, 11, 13, Tt-1 2 

RPQ 6, 9e, 10, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9b, 9d, 11, Ttl 2 

RPM 6, 9b, 9e, 13, 24, 25, 26, 30, Tt-2/5, 7b, 8, 9a, 9d, 10, 11, Tt-1 8 

TNM 6, 9a, 9b, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9d, Se, 10, 11, T-1 2 

TPL 6, 9b, ), 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9a, 9d, 9e, 11, T1 8 

RTH 9e, 13, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 6, 7b, 8, 9a, 9b, 9d, 10, 11 2 17 

TNR 6, 9a, 13, 24, 25, 26, 30, Tt-2/ 5, 7b, 8, 9b, 9d, 9e, 10, 11, Tt-1 2 

STK 7b, 24, 25, 26, 30, Tt-1, Tt-2/ 5, 6- 8, 9a, 9b, 9d, 9e, 10, 11, 13 2 



*Uf 26. Ccparlson of Poplation structure of ieaf and at rust fugi In XWoo during 1173. 

---
Location-Location 

Source of 3BqmiA 
Crol-o,Crop3 Season 

Leaf 
of 

isolates 

nout1Ist 
go. of 

,ombinationa 
50. o 

Isolates 
go 

oomab - -Ut O 
Cd. Obres1p, Sonora 
do. 

El Refugio, Guanajuato 
do. 

Celaya, Guanajuato 

Navidad, Nuevo Le6n 

El Satfn, Mexico 

do. 

Tepatitln, Jalisco 

Bw, TCL 
BW, DV, TCL 

do. 
BW, D, BA 

DV, DW, TCL 

BW 

DV 

TCL 

BW 

Winter, 1978 
do 

Summer, 1978 

do. 

do. 

do. 

do. 

do. 

do. 

305 

64 

50 

22 

12 

145 

21 

15 

17 

5 

110 

115 

61 

69 

11 

20. 

SO 

31 

29 

4 

Milpillas, Chihuahuan Sierra BW do. 56 22 
Caborca, Sonora BW Winter, 1978 16 12 
Ciano, Sonora BW Winter, 1979 16 2 

1 Total nuber of leaf rust Isolatesare 541 which yielded a total of 197 virulence combination.
 

2 Total number of stem rust isolates are 366 which yielded a total of 99 virulence combinations. 
3 BW= Bread wheat; DW= Durum wheat; TCL= Triticale; BA= Barley.
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Weed control studies in Mexico were continued at El 
Batan anc Toluca in a continued search for effective weed 
control progrems for the breeding nurseries at these sites. 
The trials are not designed to relate to farmers' requirements 
in these areas, as the conditions encountered in breeding 
nurseries and farmers' fields are completely different. 
Because the nurseries are planted at wide spacings, herbicides 
which achieve control by dwarfing weeds tumporarily so 
that the crop gains a competitive advantage, are not useful, 
and short weeds that would not normally be a problem in a 
commercial crop, become important in a nursery. Also, 
because of the range of maturity of the material, hormonal 
herbicides cannot normally be used due to the probability 
of differential phytotoxicity. 

EL BATAN 
The main weeds encountered at this site are 

Amaranthus hybridus, Galansoga iiata, Tithonia 
tabaeformis, Portulaca oleracea, Eleusine tristachya 
(gramineous) and Eragrostls mexicana (grarrineous). Also 
to be found are Cyperus esculentis, Ipomoea purpurca, 
Anoda hastata, Lopezia racemoza and Commehna celestis, 
although only the first two are important in the weed 
control effort on the station, 

Three main trials, one of which mcl ded three species, 
were conducted at El Batan using three herbicides, 
Treatments, yields and phytotoxicity data from these trials 
are presented in tables 1, 2 and 3. One other trial was 
conducted later in the season to answer specomc questions 
related to the trials and to the weed contiol in this season 
at El Batan. Because of the late plantinq, weed 
populations were small in number and therefore results 
are not tabulated Observations arising from this trial are 
included in the comments on the various herbicides used. 

Tribunil (methabenzthiasuron) when used as a 
pre-emergence application showed variable results, varying 
from very little to moderate control of broadleaf weeds at 
1.0 kg/ha a.i. and slightly better control at 2.0 kg/ha a.i. 
Grass control was also moderate, with better control of 
Eragrostis than Eleusine. Its best application time appeared 
to be 7-14 days after emergence when complete broadleaf 
control was obtained with moderate control of the grasses, 

Agronomy
 

Some control ( + 50 per cent) of Portulaca was also notei 
with these applications. This control was better at 2.0 kg/h 
Tribunil, but this also increased phytotoxicity, especiall, 
on the durum wheat. Later app!ications gave excellen 
control of Galansoga ciiata, but control of Amaranthu 
hybridus dropped off from 14 days after emergence. 

Bromoxynil gave effective broadleaf weed control u; 
to approximately three weeks after crop emergence. Afte 
this stage the bigger plants were damaged, but not killed. A 
El Batan broadleaf weeds continue emerging for 3-4 weeki 
after sowing. Two applications of broadleaf herbicides art 
therefore necessary for complete broadleaf control. Onci 
again there was evidence of synergism between Bromoxyni 
and Tribunil especially in some of the nursery applications 

where the mixture gave complete control of broadleaf anc 
grass weeds. Tribunil alone is not so effective on grasi 
weeds, and Bromoxynil alone has no effect on them. 

Illoxan (diclofop) gave perfect (100 per cent) contro 
of both grass species with applications of 1.0 kg/ha a I 
from pre-emergence to approximately 25 days aftei 
emergence. Even at 30 days after emergence, contro 
of the grasses was excellent. In most cases 0.5 kg/ha gavt 
comparable results, but occasionally not all grass plant! 
were controlled. This is a very promising herbicide for ust 
in the bread wheat, durum wheat and triticale nurseriei 
and it will replace Tribunil in these nurseries. The onlV 
phytotoxicity that has been observed with rates up to 2 C 
kg/ha on these species is aslight temporary yellowing of the 
tips of the leaves. 

Illoxan apparently acts on grass weeds by restricting 
adventitious root growth, whilst reduction in root growth 
of wheat in the field appears unaffected. Root growth of 
barley, however, is reduced and has led to increased 'idging 
in the field, and therefore Illoxan will not be used in the 
barley nurseries. 

Studies with plants grown in nutrient solutions to 
which the herbicide was added, demonstrate the effect on 
the roots clearly, (see plate 1). These effects are far more 
severe than those noted in the field, presumably because 
the roots in the nutrient solutions cannot escape the 
herbicide, whilst inthe field once they hwe pinetrated the 
soil layer where the herbicide Ispresent, growth is normal. 

III 



Bsarn (bentazon), although not Included In the 
'tMd 1euits preomted here, was used in the late planted trial 
Alnd In some of the nurseries for its control of Portulaca 
o/wnmz At 1.0 kghla a.l., complete control of small (2-3 
cm diem.) plants was obtained and bigger plants (8-10 cm 
diem.) were effectively controlled by 1.5 kg/ha a.l.. 
Observations were also made of Its effectiveness against 
yellow nutsedge (Cyperus escwlentis). At 1.5 kg/ha, 
complete control was obtained of 3-leaf plants grown from 
seed. Control of 5 and 6-leaf plants was excellent, but not 
complete, 

The effects of 2,4-D and Bromoxynil in control of 
broadleaf and grass weeds were compared in afurther trial. 
Fourdates of application of the recommended doseof each 
product were used, and results are presented in table 4. As 
expected, Bromoxynil gave its best control of broad-leafed 
weeds with the earlier (7 and 14 days post-emergence) 
applications, and had no effect on the grass weeds. 2,4-D 
showed best control of broadleaf weeds between 28 and 35 
days after emergence. (spike initial ± 2 cm above ground, 
first stem node slightly swollen). However, the most 
surprising observation was the level of grass control attained 
by 2,4-D, which was up to 90 per cent control with the 28 
day application. The first signs of control were abreak-down 
of tissue at the crown of the plant 

The last ujtes of application of 2,4-D resulted in a 
significantly lower yield than the handweeded control, 
probably because of a longer period of weed competition 
during the early part of the season, as no phytotoxicity 
was evident in the crop. 

TOLUCA 
The main weeds encountered in the trials at the 

Toluca Station were Commein, colestis, Galansopy ci!at1, 
8ranks app., Cucumi sativus and Pbe annu. Two trials 
were conducted on the control of these weeds, but yteld 
results are not presented due to excessive lodging of tle 
trial plots. Weed control and phytotoxicity data from one 
of these trials are shown in table 5. Observations from the 
other trial on the effect of Bromoxynil after pre-emergence 
applications of Tribunil are included onin the comments 

the herbicides.
 

Early applications of Triburiil (from pre-emergence to 
10 days post-emergence) gave good control of Poa, 
especially in a post-emerge mixture with Bromoxynil. 
However, phytotoxicity, especially in the durum wheat 
was increased by this treatment. A Tribund pre-emerge 
application with a Bromoxynil application "10 days post
emerge gave excellent control of Pea, and of all other 
weeds, and did not sho.v the phytotoxicity on the durum 
whe *. Tribunil alone gave very good control of the 
broauleaf weeds at seven days after emergence, but with 
later applications, control of Galansoga was poorer. 
Pre-emerge application did not give good control of 
Commelina. 

Bromoxynil, after a pre-emerge TribunI treatment 
(1.0 kq/ha a i.) did not give good control of Commehina 
with an early (7 days post-emergence) application ef 0 24 
kg/ha a i. (normal rate). A double rate improved the control 
of Commehna slightly but not markedly Control of all 
broadleated weeds was very good with applcdtions between 
14 and 28 days Applications of 0.48 kg/ha showed little 
advantage over 0 24 kg/ha a.i. 
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The effects of Illoxan and Tribunil herbicides on the root growth of INIA 66, a bread wheat (upper illustration) 
and on wild oats, Avena fatua, (lower illustration) when grown in nutrient solutions to which herbicides were added. The 
seeds rest on gauze at the base of the plastic tubes. 

Brad Whe,,t--Inm 66 

Aom 

/sga ra#' 

Wild Oats-Avena fatua 
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7=ZC 1. VIEWS AND HYWT0=3C=~ U3AMDI(O IDAE iF~ANUMOI!IYj OF 1933 -CULTIVAUI AFTER DIFhEREN HOEIM TREAL 1T .ELMANnV7 

WO A.I1. Secazion FA OI rem 

2.28 0.84 1.40 1.51 -

2. 'Cl, "6.12 4.36 5.10 5.19 -

Tr3.Uhba4Trla 
arm/dn

4. nama+TrlUmnil 
Bruoalv 

5. WIozmnTrbunl 
hromhlal 

6. mlun+Tribumi 
Bromnal 

7. Mlo(+Tr/btUl 

1.0+1.0 
0.24 

2.0+1.0 
0.24 

1.0+2.0 
0.24 

2.0+2.0 
0.24 

1.0+2.0 

Pre-emerge 
30 DAE* 
Pre-emerge 
30 DAE 
Pre-emerge 
30 DAB 
Pre-emerge 
30 DAE 
Pre-emerge 

5.99 

5.94 

6.56 

6.75 

5.01 

5.20 

5.36 

5.68 

5.13 

4.67 

4.28 

5.08 

4.49 

4.76 

3.98 

5.21 

5.46 

5.511 

5.54 

4.55 

0 

0 

0.2 

0 

0 

0 

0 

0 

0 

0.5 

1.0 

1.0 

3.0 

3.0 

3.0 

7.0 

6.1 

9.4 

8.1 

9.3 

10.0 

10.0 

10.0 

10.0 

10.0 

8. Tribml 
mloan 

9. Trbundl 
Mloxan + Bromlnal 

10. TrbunUl 
Illoxan + Bromlnal 

11. Tribunl 
Brominal 

12. Trbimul 
Trlbunil 

13. Tribunfl 
Tribuntil 

14. Trlbunil 

2.0 Pre-emerge 
1.0 7 DAE 
1.0 Pre-emerge 

1.0 +0.24 7DAB 
1.0 Pre-emerge 

LO+0.24 30DAE 
2.0 Pre-emerge 
0.24 30 DAE 
1.0 Pre-emerge 
1.0 30 DAE 
2.0 Pre-emerge 
1.0 30 DAE 
2.0 Pre-emerge 

5.54 

5.38 

6.28 

6.65 

5.19 

7.26 

5.45 

4.83 

5.59 

5.07 

4.91 

4.47 

5.04 

5.08 

3.61 

4.77 

4.86 

4.91 

2.70 

3.64 

3.26 

4.66 

5.25 

5.40 

5.49 

4.12 

5.31 

4.60 

0 

0 

0 

0 

0 

0.2 

0.2 

0 

0.5 

0 

0 

0 

0 

0.5 

3.0 

1.0 

1.0 

3.0 

2.0 

3.0 

3.0 

8.7 

8.5 

8.0 

8.7 

6.0 

9.0 

9.2 

10.0 

10.0 

8.7 

7.0 

3.7 

8.7 

7.3 

15. lloxan +Brominal 1.0+0.24 7DAE 5.66 5.01 4.88 5.18 0 0 0 9.9 10.0 

16. Illoxan+Trbunl 
+ Bromlnal 

1.0+1.0 
+ 0.24 

7DAE 
7 DAE 

5.81 4.87 3.49 4.72 0.5 0 0.2 10.0 10'0 

MEAN 
LSD 5% 
CV% 

5.74 4.76 
1.43 
18.3% 

4.07 

* DAE =Days after emergence BV 78 - Verano ( Summer ). Mexico. 1978 

+ Brominal treatments at 30 DAE gave crop little control of broad-leafed weeds. 

x 0 = no phytotoxicity 10 = complete kill 
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TAL 2. GRAINYILSOPPAVON 76, WEED CNoIL APO CkMz AWVJJAW.01aI AFERmvsffr 7 =KnsmTu" INT Aess EOF e J wnMM 
EL SATAN. BO R& II 

Time of Grain yleld Phyto- WE"cnD UUNTR 
ThEAT"MENT A22lcation 71oa/ha toicity Angarantftus Gc 

I. Non-weeded control 4.93 
2. Hand-weeded control 5.55 
3. TrI!m~l 1.0 kg/ha a.i. 
4. Tribhnil 2.0 kg/ha a.i. 
5. Tribunil 1.0 kg/ha a.l. 
6. Tribunfl 2. 0 kg/ha a. 1. 
7. Tribunfl 1.0kg/ha a. 1. 
8. Tribuni 2. 0 kg/ha a.l. 
9. Trlbunil 1.0 kg/ha a.1. 

10. Trlbunil 2.0 k/ha a.l. 
11. Tribunil 1.0kg/haa.1. 

Pre-emege 
Pre-emerge 
7 DAE 
7DAE 
14DAE 
1; DAE 
21DAE 
21 DAE 
28DAE 

5.02 
5.13 
5.36 
5.31 
5.76 
5.44 
5.09 
5.78 
5.33 

0 
0 
0 

1.0 
0 

0.5 
1.0 
1.0 
1.5 

0 
3.5 
9.15 

10.0 
10.0 
10.0 
8.5 
8.5 
3.0 

0 
4.0 
9.5 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

4.0 
2.0 
3.5 

10.0 
5.0 
5.0 
4.0 
4.0 
3.0 

12. Trlbunil 2.0 kg/ha a.1. 28DAE 5.74 1.5 8.5 10.0 3.5 

MEAN 5.37 

5% LSD 1.19 

CV% 12.4 

TABLE 3. GRAIN YIELDS, PHYTOTOXICITY AND WEED CONTROL AFTER VARIOUS HERBICIDE 
TREATMENTS WITH AND WITHOUT A SURFACTANT. EL BATAN. 

Ratca lime of Surfac- Grain yield Phyto- WEED CONTROL 
HERBICIDES kg/ha a. 1. Application rant Ton/ha toxicity 'Grassi Boadeaf P.oleracea 

Non-weeded control 4.58 
Hand-weeded control 5.90 
mloxan +Brominal 0.5+0.24 7DAE + 5.50 0.1 10.0 9.5 0.0 
Illoxan +Brominal 1.0+0.24 7 DAE + 5.59 0.3 10.0 9.5 0,0
Mloxan +Brominal 0.5+0.24 21 D&E + 5.59 0.1 9.8 6.0 0.0 
Uloxan + Brominal 1.0+0.24 21 DAE + 5.48 0.3 10.0 9.5 0.0 
nloxan +Tribunil +Bromlnal 0.5+0.5+0.24 7DAE + 5.49 0.1 10.0 9.0 5.0 
Illoxan +Tribunl +Bromlnal 1.0 +1.0 +0.24 7 DAE + 5.44 1.0 10.0 10.0 7.5 
liloxan +Trbunil +Brominal 0.5+0.5+0.24 21DAE + 5.94 0.3 10.0 10.0 5.0 
nlloxan +Tribunil +Bromlnal 1.0 + 1.0 + 0.24 21 DAE + 5.76 0.5 10.0 10.0 4.0 
Mloxan +Brominal 1.0 -0.24 7 DAE - 5.43 0.5 10.0 8.0 0.0 
flloxan +Trlbunl +Bromfnal 0.5+o.5+0.24 7DAE - 5.47 0.5 10.0 9.5 0.0 

MEAN 5.52 

5% LSD 0.62 

CV% 6.6 

is
 

http:0.5+o.5+0.24
http:0.5+0.5+0.24
http:0.5+0.5+0.24
http:1.0+0.24
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TABLE 4. COMPARATIVE EFFECTS OF BROMOXYNIJ AND 2. 4-D ON CROP YIELD.PHYTOTOXICITY AND WEE') CONTROL. EL BATAN. 

Rate Time of Grain yield WEED CONTROL'TREATMENT kg/ha a. I. Application Ton/ha PhytotoxIcIty Broadleaf Grasr 

1. Non-weeded control 4. 592. Hand-weeded control 6. 113. Bromoxynil 0.24 7 DAE 5.24 0.0 10.04. Bromoxynil 0.00.24 14DAE 5.765. Bromoxynil 0.24 0.0 10.0 0.021 DAE 5.27 0.0 9.56. Bromoxynil 0.0,0.24 28 DAE 5.21 0.0 8.57. 2,4-D 0.01.0 21 DAE 5.70 2.08. 2,4-D 8.0 8.01.0 28 DAE 5.10 1.09: 2,4-D 10.0 9.035 DAE 4.8310. 2,4-D 
1.0 0.0 10.0 6.51.0 42DAE 4.14 0.0 4.0 0.0 

MEAN 
5.20
 

5%F LSD 

1.31
 

CVo 
14.7
 

TABLE 5. EFFECT OF TRIBUNIL AND BROMOXYNIL IN VARIOUS COMBINATIONS ON THESEWEED SPECIES AND THESE CROP SPECIES - TOLUCA, MFXICO. 

Rates linme ot PH1YT,. ITyTREATMENT WEED CONTROLkg/ha a. 1. Application BW TT Poa CommelIna Galansog 

Cucumla 
1. Trlbunil 1.0 7 DAE 0.0 1.0 0.1 9.02. Tribunli 9.0 9.52.0 7DAE 0.1 1.5 0.53. Tribunil 9.9 9.3 10.01.0 21DAE 0.1 1.0 0.1 2.54. Tribunil 0.5 7.52.0 21DAE 0.1 2.0 0.5 9.55. Tribunil 9.9 9.31.0 Pre-emerge 0.0 0.0 0.06. Tribunil 8.0 5.0 10.02.0 Pre-emcrge 0.0 0.5 0.0 9.5 3.07. Trlbunil+Bromoxynil 1.0+0.24 10DAE 10.0

0.3 3.0 0.5 10.08. Tribunil - Bromoxynll 1.0 - 0. 24 10.0 10.0Pre*-10 DAE 0.0 0.0 0.0 10.0 10.09. Tribunil - Bromoxynl 1.0 - 0. 24 Pre -20 DAE 10.00.0 0.0 0.010. Tribunil - TrbunUl 1.0- 1.0 Pre -30 DAE 
8.0 10.0 9.50.0 0.0 0.0 7.5 3.0 7.0 

BW = Bread Wheat - Jupateco
 

D = Durum Wheat 
- Mexicali
 

T = Trlticale - Yoreme
 

* PRE-EMERGE 
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Physiologyi 

INTRODUCTION 
During the 1977-7 8winterseason, work was continued respectively contrast strongly with their correlation 

on five topics: the assessment of yield potential of new coefficients between yield and kernel weight of 0.22, 0.15 
varieties and advanced lines, the effect of radiation on yield and 0. 17 respectively, of which only the first issignificant.
potential, selection methodology for high yield potential, These data confirm previous studies which have 
the behaviour of varietal mixtures, and row sparing and shown the importance of 'sink' or grain number in yield
density effects on the yield of distinctive genotypes, determination in this environment. For this reason, research 

The most notable features of the climate during the on limitations to yield has been concentrated on the 
season were the high temperatures of December and January. inmediate pre-anthesis phase, when spike numbers and grain
The mean maximum of 28.30C and 25.40C for these numbers per spike are determined. 
months respectively were well above the long term means Trials over the past year have allowed an assessment 
(table 1) and the highest values during the past twenty of the advances being made by the breeding programs,
years. These high temperatures during the early part of the especially the bread wheat program, in terms of yield 
season hastened floweiing-Yecora 70 flowered 12 days potentiel. Using Siete Cerros, released in 1966, as a base,
earlier than normal-and possibly reduced yields due to the varieties and lines, including Zaragoza 75, Pavon 76some 

more rapid development. 
 and Kal.Bb, have shown consistently higher yields than 

Siete Cerros. The amount of this increase varies somewhat 
1. ASSESSMENT OF YIELD POTENTIAL from season to season, but taken as a mean over the past


As in previous seasons, new advanced lines from the three seasons is 10.15 per cent, representing an advance in
 
bread wheat, durum wheat and triticale breeding programs yield potential of approximately one per cent per year.
 
were grown under optimum agronomic conditions (i.e.

abundant fertilizer and moisture, absence of disease, weeds 2. RADIATION EFFECTS ON YIELD
 
and lodging) to compare their yield potential with current Over recent years, research has been conducted on
 
and check varieties. The interesting feature of this years the limitations to yield potential in the high yield
trial was the superiority of the durum wheats (table 2). Out environment of the Yaqui Valley. Published work (Fischer,
of the eleven durums in the trial, seven were amongst the R.A.) has shown that in most seasons the component which 
ten highest yielders. limits yield is the number of grains set per unit area, as 

It isevident from the components of yield that high evidenced by figure 1. Manipulation of the environment
yield can be attained in many ways. However, within a had its greatest effect during the month inmediately prior
species, yield normally appears far more dependent on the to flowering.
numbers of grains per unit area, than on kernel weight. In Work has continued on this aspect of physiology in 
1977-78 this was true for the bread wheats where yield order to try and define yield limitations that could be 
showed a highly significant correlation with grains per overcome by breeders. In 1977-78, an intensive study was 
square meter (r= 0.57"), but the correlation with kernel made on the effects of shading on Yecora 70. The dry
weight (re 0.21) was not significant. However, amongst the matter and soluble sugar accumulation of the component
durums and the triticales, neither component was parts were measured at flowering, at the end of the shading
significantly correlated with yield. When data from similar period (anthesis + 7 days) and at the end of the season,
trials during the past three seasons are pooled, thereby both for the crop as a whole and for the main stem and
 
including both genotypic and environment effects, the each tiller separately.

relationship between yield and grain numbers per unit area, 
 Contrary to initial expectations, the effect of shade 
as evidenced by figure 1, is very strong. The correlation was observed on all stems, and not just the law tillm as
coefficients of 0.79, 0.82 and 0.78 between yield and grains had been hypothisd (table 3). The interaction betwen 
per unit area for the bread wheats, durums and triticales stem position and shade with rupect to yield was thereou 

117 



not,. aUni~fct.n The first, and largest, tiller appered to be correlations with F4 yield were plant height (r-O.35"),
ulightly Im affscted by shade than te main stem or the harvest index (r- O.26"), leaf fire (r-0.26"),"kerel' 
other tillers. Due to the timing of the shade, the component weight (r--024"*), leaf permeability 96 days (r- 0.22),
of yield affected was the number of grains per spike. The flag leaf width (r= 0.21") and kernels per main spike
number of spikelets with grain was reduced markedly by (r= 020*).
shad., with more sterile spikelets at the base of the spike in The F5 yield tests were not replicated due to the 
shaded treatments. large number of lines (2017) to be tested. However, one 

A full review of this work and its Implications is being plot of a check variety (Pavon) was sown for every five F5 
prepared at present and will be published shortly, plots and yields adjusted to the rrean yield of Pavon 

on the basis of the two closest check plots. The data3. SELECTION METHODOLOGY FOR HIGH YIELD recorded on each plot included yield, disease incidance,
POTENTIAL height, days to flowering, lodging and scores of bird damage. 

At this stage, data analysis has taken the form of(1) Selection Criteria running correlations between F5 adjusted yields and 
Early segregating populations are sown at CIMMYT, F2 plant characters. Plots with severe disease incidence and 

and in many breeding programs world-wide, as spaced bird damage were not included in the analysis. Correlations 
plants, to facilitate appraisal of disease reaction and other were first made between F2 characters and F5 yield for all 
characters of each individual plant. However, numerous remaining entries and then between F2 characters and 
studies have shown that there is little, if any, relationship the F5 yield of the best progeny selecad from that plant.
between the yield of a space-planted wheat plant and its The data were then screened again, and results from all 
yield under the competitive conditions prevailing at plots showing segregation for height or maturity, any
commercial densities. For this reason, a visual appraisal of disease or lodging were removed from the set and the same 
the yield potential of the progeny of a spaced-plant is, at correlation procedures carried out. The F2 plant characters 
best, extremely difficult, that achieved significant correlations with yield in one 

Three years ago a study of possible selection criteria or more of these cases are shown in table 4 together with 
which could be used on F2 spaced plants was initiated. The the correlation coefficients. 
following porometers were measured or visually assessed on Once again, leaf permeability measured at 112 days
each of 150 randomly selected plants from each of ten showed the best overall correlations with F5 yield. Mean 
bread wheat populations: Early leaf size, leaf angle, flag leaf leaf permeability appeared slightly better in some cases but 
length, flag leaf width, flag leaf area, overall plznt leafiness, it is not a practical selection method as it would involve the 
leaf permeability (mass-flow porometer), leaf firing, days to keeping of records on each plant during the season. The 
ear emergence, breeders estimate of yield, spikelet number, fact that the visual assessment of yield potential made by a 
number of sterile basal spikelets, tiller uniformity, plant breeder in the F2 was not significantly correlated with yield
habit (compactness), plant height, penduncle length, spike bears out the point made initially that F2 yield
number, number of late tillers, spike length, plant grain characteristics on a spaced plant bear little relationship to 
yield, plant total dry matter, harvest index, kernel weight, yield under competitive conditions. The breeders estimate 
grains per central spikelet, grains per plant and grains per of yield was very highly correlated with F2 yield
main spike. (r= 0.40'") but F2 yield was not significantly correlated 

At the end of the initial season (1975-76), all plants with F5 yield (r= 0.11). Likewise F2 plant yield was very
flowering later than 115 days, taller than 115 cm or with highly correlated with F2 total dry matter (r= 0.94**),
susceptible disease reactions were discarded, leaving spike numier (r- 0.79"') and grains per main spike
approximately 80 plants per population. These were (r= 0.93"'), but these did not prove useful selection 
grown in F3 lines and all uniform lines together with those criteria because F2 plant yield did not reflect the potential 
showing tolerant levels of segregation for height or of the progeny at commercial densities.
 
maturity, were bulked and sown in F4 yield tests in1976-77. 
 Some further work has been initiated to test the 
From the remaining lines showing considerable segregation usefulness of leaf permeability as a selection criterian 
in the F3, five random plants were taken, grown in F4 lines, in early segregating generations. However this is unlikely to 
and those exhibiting sufficient uniformity in the F4 were be conclusive and further studies are encouraged in the 
bulked and sown in F5 yield tests in 1977-78. light of the Importance of this problem. 

Last year the initial results (from the F4 yield tests)
 
were presented In this report and showed 
 that the best (2) Interplet Cempetitle Is Yield Tests 
predictor of F4 yield over all populations was leaf .-or practical purposes the yield trials of advanced 
permeability when measured 112 days after sowing lines at CIMMYT. and in many other breeding programmes,
(approximately 3 weeks after flowering), (r= 0.41', are harvested without removing the edges of the plots. The 
n= 411). Other F2 traits which showed, significant question has been asked recently whete the error that Is 
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uioucld -by "lisi proedum Is not' as big as the yield program. Becau lK ilothe individuW of am lmlouwa 
4n,ffs '6n~aly expected or achieved in these trials. are phenotypically smiar, it Is eKtremely ciffidft tW ' 

To, rals wore conducted In 1977-78 to investigate this identify the component lines in the ,crop. Therehe ,n 
problem.- order to study the behaviour of !mlxturef, threWai1er4 I' 

In one trial, all material was of approximately the that could be easily distinguished, and yet rilismillai'In 
same height (90-100cm) representing a breeder's normal heightandmaturity,werestudediseparatlymndimixtures. 
yield trial, and In the other, height variation was greater A similar study wasconducted in 1976-77. In 1977-78, 
(56-90cm). Two planting patterns were employed:- seed from the mixture harvested the previous season was 
the normal four rows used by the breeding programs, with a sown as one treatment. In 1976-77, the relative yield of the 
space equivalent to one unplanted row between plots, cultivars In a pure stand and the mixture was reversed, such 
and an alternative pattern where five rows were planted and that Pavon 76 was the highest yield in a pure stand, but 
no space left between plots. The southernmost row of the contributed least to the yield of the mixture, and Siete 
five row plotswas discarded prior to harvest, thus removing Cerros 66, which was the lowest yielder in the pure stand 
a border from the side closest to the sun's path. Each plot was the highest yielder in the mixture. Tesopaco 76 was 
was harvested in several parts so that the effect of all edges intermediate in both respects, and the yield of the mixture 
on yield could be assessed separately. was very close to, and not significantly different from, the 

Part of the results from the normal four row plots mean yield of the varieties in pure stands. 
are shown in table 5, where the yields, as proportions of Once again the yields of the mixtures did not differ 
the mean, are shown vor the net plot (two center rows with significantly from the mean of the yield of the three 
50cm removed from each end) together with the yields varieties in pure stands (table 6), although in both cases the 
from the total plot, including all borders, with yields yield of the mixture was slightly lower than the mean. 
calculated on the basis of five rows (as is the common Siete Cerros 66, again the lowest yielder in apure stand, fared 
practice). Aithough the actual ranking of cultivars with the better in the mixtures and outyielded the other two 
different harvest techniques varied, the changes in rank of varieties. Pavon, the highest yielder in pure stands, did not 
any one particular cultivar were normally acceptable show .iie same poor competitiveness as in the previous 
(changes in rank of three or less), and correlations between seasm.i, and in the crop seeded from last year mixture, 
the net and total plot yields were highly significant showed a far higher yield than expected from the 
= 
(r 0.68 and 0.76 for the two trials), proportions of seed sown. Tesopaco, which was the most 

The effect of the border areas did cause notable stable component last year, did not compete well with the 
differences In the apparent yield of some cultivars. In the other cultivars and it gave lower proportions of yield in the 
first trial (tall cultivars), entry 9 appeared better when the mixtures than its proportion of seed in the planted mixture. 
whole plot was considered because of one replication Because of high temperatures in the early part of the 
where the plot was on the outer edge of the trial, whilst the season, flowering was sooner than normal, and Pavon, 
whole plot yield of entry 11 was considerably better which in 1976.77 flowered seven days later than Siete 
than the net plot yield because the southern row did not Cerros, flowered at the same time in 1977.78. For this 
lodge, whilst considerable lodging was recorded in the reason it probably yielded better in the mixture. Later 
rest of the plot. This is acommon feature of lodged plots as flowering of one variety in the mixture would lead to 
te southern row isnormally considerably stronger than the shading of that variety by the others during the critical 
other rows. When the height of the cultivars in the trial was spike growth phase prior to flowering. 
variable, (Trial 2), the taller cultivars moved up in the yield Although there was inconsistency in the behaviour of 
rankings from the net plot to the whole plot, whilst the Pavon and Tesopaco in the two seasons, Siete Cerros 
shorter cultivars moved down. This result was as had been continued to assume more importance in the mixture. On 
hypothesized and it stresses the need to continue grouping top of its more competitive nature in the mixture, yield in 
cultivars in yield trials based on their height, this variety is made up of a large number of smallish kernels, 

Because the southern row did not appear to have a so that the proportion of seed in the harvested mixture is 
large effect on the yield ranking when height was constant, even higher than the proportion of yield of the variety. 
the five-row plot treatments, where the southernmost row 
was removed prior to harvest, did not seem to have any 5. ROW SPACING AND DENSITY STUDIES 
advantage in stabilizing the yield rankings between yields 
based on the net plot and those based on the whole of the Betwea-rew Spacing 
four row plot. Generally, spacing studies show that there is a wide 

range of spacings from very close rows up to 45 cm or more 
4. YIELD OF VARIETAL MIXTURE between rows where maximum yields am obtained. In the 

The concept of the multiline variety has achieved present study, twelve dives genotypes were Included in a 
some importance in the CIMMYT bread wheat breeding trial using 10 cm, 20 on,and 30cm, between row spacings 

1101 



'ot,wd ' ww meof the nIwer erect-leved 
Clos acangtecaub of their 

rw elihabit. ' , 
IThe results (t" 7) showed a,highly significant 

overall effect of spacing on yield, with the closest spacing 
giving th, highest yields, The trend was Ivident in many of 
the entries, Including some where 100 per cent ground 
cover was achieved at 30 cm spacing before flowering, but 
was significant in only sixof the cultivars. In Zaragoza 75, 
the leafiest variety In the trial, the trend to higher yields at 
closer spacings was not evident, 

These results show that closer spacings do benefit the 
very short lines, very compact habit lines and very
erect-leafed lines. It is possible-that the high temlerature at 
the start of the season accentuated the effect by limiting
tillering, but only in Erect RGA were there significantly 
fewer spikes per unit area at 30 cm than at 10 cm spacing, 

Lodging was observed only in Siete Cerros 66, where 
there was considerably more lodging at closer (10 cm) 
spacing than at the wide (30 cm) spacing, 

Seeding Density 
As with row spacing, numerous studies conducted in 

many parts of the world have shown that using good seed 
and with good seed-bed preparation, maximum yields may 
be obtained from a wide range of densities as low as 10 
kg/ha seed and up to 200 kg/ha or more. In various parts of 
the world including Yugoslavia, China and Senegal very
high seed rates (+ 300 kg/ha) are used. Higher yields are 
reported with these seed rates than with more conventional 
levels (+ 100 kg/ha). 

The effect of four seed rates (50, 100, 200 and 300 
kg/ha) on six contrasting genotypes was studied in 1977-78. 
As evidenced in table 8, overall there were no significant 

differences In yield between judtng4"Wm -" " 
numbers were drectly prapontona in seed dmiw,., 
this was offset by smaller slpKs, boh In tlrs of qlhelet
numbers and grains per spikelet, so that overall, the nivusir. 
of grains per unit area wasstable. , 

In two cultivars, significant differesceaweie aprimnt. 
In Ka-Bb, yields were increased by densities up to 200 
kg/ha, due to both increased kerne weight and graint per 
unit area, whilst in Mays 74, yield was markedly reduced 
by the 300 kg/ha seed rate, although there was little change 
in yield from 50-200 . kg/ha. Although there was more 
lodging in this variety at the highest seed rate, the lowest 
yields were recorded in replications where no lodging 
occurred. Lodging is likely.to be a greater problem at higher 
densities, as there are a larger number of stems. These are
 
likely to be weaker that at lower densities, leading to
 
increased lodging with taller varieties.
 

One advantage of high seed rates is in weed
 
competition. Leaf area increases very rapidly (figure 2)
 
at high seed rates and this gives the crop a competitive 
advantage over the weeds. 

It would appear that in this environment, there is no 
advantage in going to very high seed rates, unless weeds are 
a problem, and in this case, high densities should only be 
considered for very lodging resistant varieties. 

CONCLUSION 
The physiology program of the CIMMYT wheat 

program has now been terminated, and work will not 
be continued on selection criteria for high yield potential 
and the limitations to yield potential. However, there 
are much data still to be analysed, which will be published 
when summarized. 
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Figure 1. GRAIN YIELDS AND GRAINS/StARt METEft 
OF DIVERSE GENOTYPES QF THREE- SPECIES. 
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Figure' 2. CHANGE IN'LEAF AREA'iNDEX (LAI) OVER 
TIME AT FOUR SEEDING DENSITIES. 
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TABLE 1. 	 MEAN MONTHLY WEATHER MEANS FOR CIANO. 
WHEAT PHYSIOLOGY METEOROLOGICAL STATION. 

Temp. Max. C Temp. Min. C Radiation cal/cm2/day Evaporaion mm da-
MONTH 1977 -7878 T. . Mean 1977-78 L.T. Mean 1977-78 L.T Mean 

December 28.3 24.4 10.6 8.5 283 284 4.33 3.62 

January 25.4 23.4 8.5 6.8 291 305 3.46 3.17 

February 25.0 24.9 7.1 6.8 387 399 3.94 3.88 

March 29.0 27.1 10.8 8.2 451 497 5.47 5.27 

April 32.1 31.2 9.5 10.3 543 581 8.14 7.67 

LONG-TERM - 19 YRS FOR TEMPERATURE, 8 YRS FOR RADIATION AND EVAPORATION. 



TABLE 2. YIELDS AND PRINCIPAL COMPONENTS OF 48 CULTIVARS
OF THREE SPECIES UNDER N0N-LITrrN 'AGRONOM[C
CONDITIONS 1977-78. (YIELDS AT 12.5%0 MOISTURE). 

Grain yield 
kg/ha 

Grains per Grains Spikes 
m2 x in - 3 per spike per m2 

Kernel 
wt. (mg) 

Mexi 'S'
CD 1895-12Y-OY-1E 

Mexi 'S' - Chap 21563 
CD 1894-3Y-OY-2E 

Mexicali 75 

8285 

8105 

7850 

14. 29 

13.44 

13.14 

43 

38 

32 

329 

-

351 

408 

51 

53 

53 

Kvz-Buho 'S' x Kal-Bb
CM 33027-F-15M-500Y-OM 

Bittern 'S' 
CM 9799-126M-IM-5Y-Oy 

7816 

7815 

16.14 

14.61 

45 

39 

358 

373 

43 

47 

Mallard 'S'
CD 1894-3Y-OY-1E 7785 12.68 27 487 54 

Bittern 'S' 
CM 9799-126M-1M-4Y-Oy 

IRA 2 

X8319-A-3Y-1M-OY 

7767 

7694 

13.76 

19.29 

38 

53 

365 

363 

50 

35 

Mexi 'S' - Fg 'S'
CD 1895-12Y-OY-2E 7654 14. 11 35 404 48 

Pavon 'S'
CM 8399-D-4M-3Y-3M-1Y-OM 

Yellowlegs 'S' 
CD 17142-8M-3Y-IY-Oy 

Kal - Bb 

7561 

7554 

7319 

17.35 

15. 21 

18.53 

44 

37 

41 

397 

418 

454 

38 

44 

35 

Goose 'S' 
CM 10143-6M-3Y-1M-2Y-Oy 7289 12.84 35 372 50 
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TABLE 2. CONTINUATION..... 

Grain yield Grains per Grains Spikes KerneR 
2kg/ha m x-103 per spike per m 2 .(mg) 

IRA - M2 A 
X 12937-B-lY-3Y-SM-OY 7285 14. 17 52 275 45 

Beagle 7284 15.32 57 274 4' 

Zaragoza 75 7218 18.69 44 429 34 

Pavon 76 7209 16.59 38 443 38 

Pg 'S'x Jo 'S'- Cr 'S' 
CM 13102-10M-IY-OM 7191 14.09 32 447 45 

Nacozari 76 7179 17.16 45 381 37 

Buckbuck 'S' 
CM 31678-R-4Y-2M-21Y-OM 7076 16.94 43 394 37 

Magpie 'S' 
CM 20668-D-4Y-4M-IY-OY 7032 15.98 45 358 39 

IA - IRA x Bgl 
X 12257-IN-OM 6995 15.26 61 251 40 

Bluejay 'S' 
CM 5287-J-IY-2M-1Y-4M-
OY-5OlY-OB 6974 16.91 44 384 36 

Pavon 'S' 
CM 8399-D-4M-3Y-OM-OB 6949 16.24 40 408 38 

Flicker 'S' 
CM 8954-B-7M-lY-IM-IY-OM-
2PTZ-OY 6939 18.28 43 424 33 

Kla- M 2 A 

X 8816-3Y-3M-2Y-OY 6901 16.42 49 337 37 

Mapache 6880 16.19 50 325 38 

M2 A - 1A ' 
X 12677-56Y-lY-3M-OY 6862 17.31 57 303 35 

125 



TABLE 2. CONTINUATION
 

M1A
 

X 2148-5N-2M-3Y-2M-OY 


Cocorit 71 


Cno'S' -Pj62xGallo/Bb-Cha 
CM 25995-1Y-2Y-OY 

Fiserect 3 


(Pi/Inia-CnoxCal)Bluejay'S'
 
CM 30136-3Y-lY-OM 


M2 A - Bgl
 

X 15490-3M-OY 


Siete Cerros 66 


Mapache 'S' 


Cgn/Pato x Bb-Cno 

CM 10712-1Y-1M-6Y-1M-1Y-OY
 

Grains p 
m 2 x 
10-


16.71 

12.73 

13.43 

18.89 

18.33 

16.61 

16.35 

15.13 

16.26 

17.36 

15. 13 


13.83 


15.66 


17.46 

15.61 

13.96 

r Grains Spikes Kernel 
per spike per m wt. (mg) 

52 324 36
 

32 404 47
 

32 428 45
 

47 411 32
 

47 393 32
 

53 316 36
 

41 399 36
 

51 296 38
 

39 424 35
 

44 401 33
 

36 421 37
 

32 437 40
 

34 458 36
 

36 482 32
 

37 431 35
 

34 415 39
 

Grain yield 
kg/ha 

6843 


6839 


6831 


6751 


6708 


6704 


6699 


6492 


6460 


Choli 


Jupateco 73 


Yecora 70 


Gallo - Torim 73 x Pavon'S'
 
CM 33489-E-3M-1Y-OM 


55-1744xKal-Bb/Slskin'S'
 
CM 33155-G-5M-2Y-OY 

Cal-Kvz x Torim 73
 
CM 30831-D-4Y-2M-IY-OM 

Tesopaco 76 


6432 


6415 


6355 


6325 


6258 


6231 


6163 
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TABLE 2. CONTINUATION 

Grain yield Grains per Grains Spikes Kernel 
kg/ha m2 x 10- 0 per spike per m2 wt. (mg) 

Inia 66 6010 12.79 38 338 41 

Inia-7CxMaya'S'/Pci' S'x 
Bb-Inia 
CM 31630-I-1Y-2M-5Y-OM 5981 14.72 44 336 36 

Yr Resel(B)-Trifon'S'xRsk-
Torim 73 
CM 36064-A-LM-5Y-OM 5824 13.93 28 504 37 

Kite 5808 15.28 36 425 33 

Mean 6971 15.65 42 387 40 

5% LSD 585 1.40 5 53 2 

CV% 6.1 6.4 9.2 9.9 3.8 



ITAE 3. YIL AND COMPONENTS OF MAIN STEM AND TILLERS OF YhOM WVOmaWWi.
SHADIN1 OVER THE FLOWERING PERIOD. 0%ANTHESIS 74-DAYS. 

,go, -yif" Stem 
Grain yld! O total 

g/m 2 yld. Red. mn2 xl0 M 

GaraIrsls + Kene+ Fettue ; 
per spike Wt.(mg) apikelets 

Sim+ 
Basal ,I±-x 

0 = Control Main stem 
Tiller 1 
Tiller 2 
Other tillers 

316 
194 
106 
39 

6.45 
4.39 
2,59 
1.06 

43 
34 
27 
28 

43 
39 
36 
32 

17.9 
16.1 
15.1 
13.6 

1.6 
2.6 
3.7 
4.3 

TOTAL 655 14.49 37 41 16.3 2.6 
357 Main stem 

Tiller 1 
Tiller 2 
Other tillers 

304 
195 
93 
27 

33 
-4 
38 
32 

6.36 
4.60 
2.19 
0.66 

42 
33 
22 
16 

42 
37 
37 
36 

17.6 
15.9 
13.8 
10.5 

1.9 
2.9 
4.6 
7.4 

TOTAL 620 13.81 34 42 15.5 3.4 
637 Main stem 

Tiller 1 
Tiller 2 
Other tillers 

287 
183 
90 
16 

37 
14 
21 
29 

5.55 
3.96 
1.99 
0.36 

37 
30 
26 
12 

45 
41 
40 
38 

17.2 
15.2 
14.6 
9.0 

2.0 
3.4 
4.3 
7.7 

TOTAL 576 11.86 31 43 15.3 3.4 
PF Main (shade) * 
PF Shade x Stem N. S. 
5% LSD Shade 
CV% 

12 
13.8 + In these columns, means appear Instead of totals. 

TABLE 4. CORRELATION COEFFICIENTS BETWEEN F2 PLANT CHARACTERS AND F5 YIELD.ONLY CHARACTERS SIGNIFICANT IN AT LEAST ONE DATA SET ARE TABULATED. 

All acceptable F5 lines t n gooa ronomlc typsAll progeny 1 Best progeny I All progeny Best progenyF2 Characters n = 1132 n = 267 n = 906 n = 219 

L.1P.2 11 days 0.21 * 0.31*00 0.230* 0. 320*# 

Mean LP. 5 occasions 0. 23** 0.310*0 0. 21* 0.29*0 
Plant height -0.09 N.S. 3 -0.180 -0.07 N.S. -0. 12 N.S. 
Grains/main spike 0. 19* 0. 14 N. S. 0. 20* 0. 11 N. S. 
LP 92 days 0. 16 N. S. 0. 24* 0. 15 N. S. 0. 250* 

1. See text for definitions 2. Leaf permeability 3. Not 8f*lwni at 9%lard 
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TAILS. YIELDS OF BRiDERH-TYPE PLOTS BASED ON TWO CENTRE ROWS WITH 1 14 "R'M(NET PLOT) AND ALL FOUR ROWS INCLUDING PLOT ENDS (TOTAL PLOT). YLM
EXMESSED AS PROPORTIONS OF MEAN YIELD. 

UNIUU IGMi-tlMIUfff VARIABILE HIGft ,Entry Helogt Net. Plot Total Plot Entry Height Net Plot Total P,No cm Yeld Rank Yield Rani No. cm Yield Ra-n Yield Ra-k 

1 100 0.930 14 0.915 15 1 55 1.104 2 1.036 52 100 0.983 9 0.949 13 2 70 0.926 14 0.844 153 90 0.974 10 0.968 10 3 70 0.928 13 0.949 114 100 1.028 6 1.064 3 4 55 0.968 10 0.931 135 100 0.941 13 0.920 14 85 125 0.935 0.981 96 90 1.047 4 1.072 1 6 90 0.955 11 0.989 77 90 1.047 3 1.019 7 7 70 0.998 9 1.032 68 100 0.986 8 0.953 12 8 55 1.035 4 0.932 129 100 0.955 12 0.993 9 65 89 1.001 0.98610 90 1.076 2 1.072 2 10 60 
8 

1.035 5 0.974 1011 100 0.919 15 1.042 5 11 70 0.870 15 0.868 14
12 90 1.107 1 1.046 4 
 12 110 1.021 6 1.125 313 100 0.958 11 0.954 11 85 713 1.005 1.041 414 100 1.039 5 1.010 8 14 90 1.078 3 1.139 215 95 1.011 7 1.020 6 15 85 1.140 1 1.173 1 

LSD 5% 0.103 0.081 0.104 0.080
 

TABLE 6. YIELDS OF THREE VARIETIES IN SOLID STANDS AND TWO MIXTURES. 

Seeds/m YleJ5 %of T"of l 
sown g/m Total Kernels 

1. Slete Cerros 66 200 6462 Tesopaco 76 200 6543. Pavon 76 200 721
Mean 674
 

4. New mixture. Slete Cerros 66 67 254 39 41Tesopaco 76 67 176 27 25Pavon 76 67 225 34 34Total 200 655
 
5. Previous mixture. Slete Cerros 66 96 2 333 51 54Tesopaco 76 70 2 109 17 15Pavon 76 34 2 2D7 32 31To,al 200 419 

5% LSD Main treatments 
5% LSD Mixture components 

1 Number of kernels of one variety in 100 kernels of harvested crop. 2 Cala¢id 



,T4 7.. THE EFFECT OF THREE BETWEEN-ROW SPACINGS ON YIELD OF TWELVE CuLTIAR...', 

Entry 
' at and Leaf 

habit 
Height
cm 

Yield 10cmg/m 2 Yield Ag m YieldCmg CM 

KNt - * 67 728 722 691 NA 
Zaragoza 75 
S1eteeW'Cio'
Fiserect 4A 

66 
Leafy,' early erect, 

N
Compact, very erect 

92 
94
56 

806 
705
554 

786 
668
551 

69$
488 

Limpopo Erect 62 577 560 571 N. S. 
BbxTob-Cno/Huac'S' 
Au - Top x Grajo 

Compact 
Moderately compact 

82 
87 

608 
633 

641 
601 

577 
568 

HD 2182 
-Maya 74 
D 67.3 - Gay 'S' 
Lechuza 
Erect RGA 

Compact 
Compact 

Erect, very leafy 
Erect, compact 
Very erect, compact 

69 
96 
58 
82 
89 

657 
635 
712 
686 
634 

573 
607 
677 
624 
574 

555 
595 
667 
585 
552 

N. S, 
N.S. 

Mean 661 632 609 
LSD 5% Means 16 
LSD 5% Spacings within cultivar 56 
C.V. % 	 6.3 

* 	N = Lax leaves, 100%, ground cover normally achieved + 60 days after 
sowing 

+ 	 = Probability of the calculated F value occurring by chance * = <0.05% 
** = <0.01% 
N. S.= Not Significant 

TABLE 8. 	 EFFECT OF DIFFERENT SEEDING DENSITIES ON YIELDS 
OF SIX CONTRASTING GENOTYPES. 

2YIFL m

Seedrate 50k/ha I00 kg/ha 2 kha 7ffa PF 

Kal -Bb 	 690 714 735 728 

Zaragoza 	 734 726 731 730 NS 

Anza 	 612 580 585 580 NS 

Llmpopo 	 504 485 499 506 NS 

D 67.3 - Gay 'S' 667 656 660 669 NS 

Maya 74 	 608 580 592 520 

Mean 636 623 634 622 NS 
LSD 5% Means 16 
LSD 5%Within variety 40 

.4.5 
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Training
 

In 1978, the wheat training program in Mexico was Trainee/Trainer Instruction 
CIMMYT's largest teaching operation ever undertaken. This activity is a limited effort which was begun in 
Courses were given in breeding and pathology, proouction 1975. In essence, a practising agronomist is accepted from 
agronomy, experimental farm management and industrial a national program, who depending on his experience, can 
cereal technology. A total of 57 agricultural officers from participate in the Production Agronomy Training course as 
26 countries participated (table 1), in the subjects outlined a training assistant for up to one year, or as a regular in
below: service trainee with a supplementary four month's training 

in the organization and execution of in-service training 
BREEEDING AND PATHOLOGY within his national research organization. 

These two courses closely follow CIMMYT's wheat 
breeding activities. The wheat breeding trainees participate EXPERIMENTAL FARM MANAGEMENT 
in two crop cycles and are employed in the field routines This course is designed to give experimental farm 
associated with the development of bread wheat, durum managers an understanding of on-station agronomy and 
wheat, triticale and barley. administrative techniques for better station management. 

The plant pathology trainees receive the same The practical training takes place on CIMMYT's 
education plus special training on the support functions wheat and maize research stations in Me ,ico and emphasizes 
such as rust reading, spore collection, storage and creation the agronomy of both crops, their cultural practices on 
of epiphytotics. station and in farmer fields. A lot of effort is given to 

maintenance and operations of farm machinery.
PRODUCTION AGRONOMY This is a four month's course but it can be arranged 

The general goal is to train a wheat production to best fit the needs of the participant. It should be 
agronomist in rain-fed wheat agronomy. This is emphasized that it is a practical "learning by doing" type 
accomplished in Mexico's upper rain-fed plateau with the course and it is necessary that the participant possess 
help of CIMMYT's Wheat Program and local Mexican good physical health. 
farmers. In the process of training the wheat production 
agronomist, the following objectives are considered to be INDUSTRIAL CEREAL TECHNOLOGY 
fundamental: Two persons were trained in 1978 in CIMMYT's 

1. To provide to the trainee with an experience in industrial quality laboratory. The course which extends 
a production research program that uses on-farm over four months, is designed as a support activity during 
testing. final selection. The quality results obtained in the laboratory 

2. 	 To use a multidisciplinary team which includes are taken into consideration at the time of crossing. 
farmers, agronomists, economists and breeders to 
establish short and long term research goals. ASSISTANCE TO NATIONAL TRAINING PROGRAMS 

3. 	 To develop methodologies which characterize If needed, CIMMYT wheat training staff are available 
farmer recommendation domains i.e., agroclimatic to assist returning trainees on a short term basis in their 
regions, similarities in production scale, own national training programs. The success of in-service 

4. To use appropriate scientific methodology In the trainirg at the national level will be assured provided the 
conduct of off-station testing. national research service is prepared to take the initiative to 

5. 	To give a sound knowledge and appreciation of train in the context of its own research activities. An 
wheat, triticale and barley agronomy under rain-fed in-service training activity at the national level of this 
conditions, nature helps to bridge the gap between the national 

6. 	To understand the nature of the farmer and his extension service nd research. 
biological, economic and social constraints. In 1978, members of the wheat training staff pwi



-yin-,wi'"nuui' umnuw pragrui Madooaecar, Ageria
andvrl. ThM UNMdt have dmnomutat that in"h e of se)non',trditional wheat producing countrieWhich i inthe initial phmsofwheatproduction, ClMMYT
training personnel can make a useful contribution. The
totaCIMMYT experience is .drawn upon to help orient 
boii'productior research and long term research goals. 

In the case of Madagascar, which is a country justbeginning its wh(,qt production efforts, a two week's 
intensive training c-jr was given to 28 research and
extension personnel. The %hne was shared with training
personnel from CIP (the International Potato Center),
Which was found to be a convenient arrangement in
approaching the production problems of bothresource 

wheat and potato crops. 


Due to some advanced planning by outreach regional
personnel from both CIMMYT and CIP, research plots and

farmer demonstrations 
 formed an integral part of each
day's practical work. 

In Algeria, the National Field Crop Research Institute,
I.D.G.C., together with wheat training staff, planned and
installed a series of verification trials which were designed
to orient both agronomic research and economic studies.
These same trials will also serve as a focus for future in-
service training activities within the national program. 

In Syria, wheat training personnel have helped the
in-service training department of ICARDA to organize
a wheat production course that will serve the regional
needs of ICARDA's mandates. 

TABLE 1. Anile ofWhat "o-h' ' m 

Ceiolu r PrPathologFar .,ludmutCountry Pathology Managment Cerea
le 

Teelme.g
Algeria 3
 
Bangladesh 2
 
Bolivia 3 1
 
Chile 1
 
Colombia 1
 
Ecuador 
 1
 
Egypt 1 2
 
Guatemala 
 1
 
Hungary 1
 
India 5 
 1
 
Jordan 
 2
 
Korea 1
 
Malawi 1
 
Mali 
 1
 
Mexico 2
 
Nepal 2 2
 
Pakistan 1 
 2
 
Peru 1 1
 
Philippines 1
 
Rwanda 1
 
Syria 
 1
 
Tchad 
 1
 
Tunis 1
 
Turkey 5
 
Zaire 1
 
Zambia 2 
 1
 

- _

TOTAL 28 
 24 3 
 2
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Intergeneric hybridization research in some Triticeae 
has been carried out in a Kansas State University-CIMMYT 
collaborative program, at Kansas State University. 

Crossability of Triticum monococcum, T. turgidum 
and T. aestivum with Secale cereale was studied after treat-
ment with GA 3 , 2,4-D and EACA. The maternal genotype 
exerted an influence on crossability in all cases. Krl Krl, 
Kr2 Kr2 genes were expressed optimally at the tetrr lo id 
level. 

The environment modified the crossability of T. 
timopheevi x Secale cereale. The major factors influencing 
crossability were temperature, light intensity and humidity, 
E. amino caproic acid (EACA) enhanced embryo recovery 
where there was distinctive endosperm development. 

Hybridization of Hordeum vulgare x Secale cereale 
was not facilitated by using the hormones 2,4-D or GA3, 
the immuno suppressant EACA, or gamma radiation appli-
cation, either alone or in combination. Only maternal germ 
plasm exerted an effect. 

In the crosses of T. aestivum x H. vulgare, pre-
fertilization phenomena were observed. The primary cross-
ability barrier for this genotype combination was identified 
to be the result of a failure of the pollen tube to grow into 
the ovary. 

The following intergeneric hybrids were cyto
genetically analyzed: 

T. aestivum L. cv. Chinese Spring x Elymus sp. (2n=4 
=28 chromosomes). 

H. vulgare x Elymus sp. (2n-6 x -42 chromosomes). 
H. vulgare L. cv. Manker x T. turgidum L.cv.Cocorit 71 
H. vulgar L. cv. Manker x T. aestivum L. cv. Tobari 
T. turgidum L. cv. Cocorit 71 x Agropyron junceum 

Additional studies on these hybrids included: 

1. Pollen development and pollen exine differentiation 
under scanning electron microscopy 

Wide Cross*
 

2. Pollen development under light microscopy. Abnor
malities related to preferential separation of 
univalents at anaphase I, and presence or absence 
of anaphase II. Pollen tetrad and size variations 
were correlated with chromosomal information 
transferred during meiosis. 

3. Stomate differentiation size and epidermal cell 
characteristics on the flag leaf. Biparental morpho
logy was evident although the hybrids pheno
typically expressed the Trticum oriented parental 
dominance. 

4. The hybrids are maintained as clones. Colchine was 
used to induce amphiploidy in an F1 of H. vulgare 
L. cv. Manker x T. turgidum L. cv. Cocorit 71 but 
the amphiploid was meiotically unstable and the 
plants were male x female sterile. 

Other intergeneric hybrids being maintained are: 
Tritico-secale x A. Junceum 

A. elongtum x S. cereale 
A. elongarum x H. vulgare 
H. vulgare x T. aestivum cv. Bonza 

Five cytogenetically stable lines selected from T. 
turgidum x A. elongatum amphiplold x T. turgidum L. cv. 
Cocorit 71 and the reciprocal were analyzed for nutritional 
properties and observed for plant characteristics at CMMYT, 
Mexico. One of these lines has been selected for further 
study and agronomic performance. At present, investigations 
are being designed to consolidate the findings on crossability, 
to study the double fertilization phenomenon by 
histological and fluorescent microscopy, enhance the 
embryo frequency In intergeneric hybrids in the tribe 
Triticeae, characterize the hybrids available and induce 
amphiploldy. 

133 



International Nurseries
 

In the summer of 1978, CIMMYT distributed 1602 Each nursery focuses on specific features, such asbread wheat, durum wheat, triticale and batley nurscries, yield stability under a wide range of environmentalthe details of which are shown in table 1.This distribution conditions, or disease and insect resistance.Involved 7628 lines and 281 cooperators in 106 nations. Local breeders may use an entry to cross with localIt Jdition, 60 trials of winter triticale materials were varieties, or make selections from or multiply the entrydespatched, making a total distribution of 1665 trials, for release to farmers. When directly released as a commercial 
variety, CIMMYT requests that the origin of the germ plasmThe total weight of the air shipments was 9.3 tonnes be recognized.and consisted of 31 different nurseries and half a million Varieties derived from these nurseries and released forseed packets. There may be a set of up to 700 varieties or commercial production, cannot be protected under patent'slines in a nursery. or plant breeders' rights legislation. 

TAILE 1. iermin dltudtbed by theIterstigeeal Vlin Preres. 1171 

Afriu Ad. Caidbbeea Cstrl 
Amies.. 

Europe Mid 
le 

lorth Oemi.e South 
Amerlee Amuulee 

Totsl, 

331*A WHEAT 
F2 lrrihued 
F2 DryId 
F2SxW 
F2 TYP 7C 
F2 Afuminum 
Holminth 
IBWSN 
ISWYN 
ISEPTON 

9 
6 

12 
5 
8 
9 

.,1 
19 
6 

6 
7 
a 
a 
2 

10 
33 
12 
2 

3 
2 
5 
1 

1 
1 

I 
4 
6 
3 
I 

3 
4 
30 
4 
1 

13 
12 
t1 

7 
a 
6 

10 
I 
1 

20 
14 
3 

I 
1 

20 
1 

I5 
17 
6 

1 
1 

2 
3 
9 
1 
I 
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CIMMYT Quality Laboratory
 

BREAD WHEAT 
Not only do plant breeders look for variability in 

agronomic characteristics but they are also interested in 
creating good variability for quality. They are aware that 
each country and even in the same country, different 
qualities are required for the production of different 
products. For example, the quality that is required for 
sandwich bread is different from the quality required for 
tortilla and chapati. 

To attain this variability, the CIMMYT Wheat Quality 
Laboratory applies different quality tests to evaluate all 
the material that has been selected in the field for good 
agronomic characteristics. Screening for different quality 
characteristics is started in the early generation material, 
when more variability is observed. In the bread wheats, 
by using the Pelshenke test (wheat-meal fermentation 
test), 12,000 individual plants from the F3 and F4 
generations were evaluated in 1978 for gluten strength, 
after they had been selected for seed type. Only the ones 
with good seed type were evaluated by the Pelshenke test. 

Advanced Materials: 
The laboratory evaluated the crossing block, the 

International Bread Wheat Screening Nursery, the basic 
germ plasm material and the International Spring Wheat 
Yield Nursery for milling characteristics, protein percentage, 
sedimentation, alveogram, mixogram and baking test. 

In the crossing block, 333 parental lines were evaluated. 
A good variability in quality characteristics was observed. 
For example, the alveogram data showed that P/G values 
(the ratio between measured dough, tenacity or resistance 
to extension P and extensibility G) ranged from 1.4-11.0 
with W values (measured gluten strength) from 47-587. 
These values indicate strong, medium and weak gluten with 
tenacious, elastic and good balanced characteristics, 

It is very important to know the qualitycharacteristics 
of all the progenitors, in order to plan for better 
combinations of characters in the new crosses. 

Screening Nursery: 
Lines totalling 465 were analyzed in the laboratory. 

From this material, two groups were selected to go back 
into the crossing block. The first group included material 

with strong, good balanced gluten (table 1). In the second 
group, weak elastic material was included. This material 
is being crossed with some tenacious material in the program 
to try and correct this undesirable characteristic (table 2). 

Basic germ plasm program: 
Some materials, including dwarf CIANO lines, were 

evaluated for quality from this group. There were also some 
CIANO line derivatives in this group with better quality 
characteristics than CIANO 67. In this program, lines 
with a high protein content are being developed. Some of 
these lines have a flour protein content up to 17.7 per cent 
and possess very good baking characteristics. 

TRITICALE 
Some 245 advanced lines and varieties in the 11th 

International Triticale Screening Nursery were evaluated 
for quality. The lines which were included possessed good 
grain, a high test weight, and yielded well. Together with 

improvements in seed type, there has been a remarkable 
improvement in test weight, which has resulted in higher 
flour extraction. 

The improvement in quality is shown in the following 
figures: 

Hectoliter Weight Flour Yield 
(kgl/hl) (Percentage) 

1972 65.6-70.2 51.7-59.0 
1978 76.4 per cent 63 per cent 

of lines ranged of lines ranged 
70-78 65-72 

In 1973, only 13.1 per cent of the samples had a 
loaf volume higher than 600 cc. In 1978, 72 per cent of 
the lines had a volume higher than 600 cc, and 20 per cent 
of these lines exceeded a volume of 700 cc. 

The quality data for some of the analyzed linet we 

shown in table 3. Flour from these lines was baked in 
mixtures with the wheat varieties Pavon 76, Pina 77 and 
Hermosillo 77 at 25, 50and 75percentiand thenicompred 
with loaves of bread made from 100 per amt wheat and 
100 per cent triticale flours. 
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iiMhhsWwuas* dfacoy aNW In -arno casir, Owe oaf of HuImaullo 77 Ad iMwi01 d RN -0 ly
 

oT .m 0 puupwl with tritloul-' 'of the 160 ur oent whun Prtidubbu A.0- 4mx 
rlume of the mbturns was hier than the loaf volume good qudity breads, (table 4). 

TABLE I LINES SELECTED FROM THE 12th IBWSN WITH GOOD BALANCED STRONG GLUTEN 

No. 
Lab. 

Origin 
Y-77-78 Varietyor Cross and Pedigree 

Protein Sediment. 
C.C. 

Alwogram 
W PIG 

Loaf 
Vol. C.c. 

11287 

11288 

SN-29 

30 

Flicker -5-
CM8954-B -7M-IY-IM-0Y-(1-218) 

Flicker "S" 

11.7 45 334 3.1 B 

11280 48 
CM8954-B-7M-1Y-1M-0Y-(I-359) 

Din KeIlsel "s" 
11.8 43 338 3.0 010 

11318 

12319 

11384 

11835 

11474 

78 

81 

127 

128 

239 

CM31099-C-IY-IY-OM 
E(PAK F4 6313/Tob-Cfn x BB) B. Man-OnzCa7Maya 74"S"

CM23346-A-1IY-IM-3Y-IM-1Y.0B 
LTPAK F4 8313/Tob-C x Bb) B. Man-OnzCal J Maya 74"S"

CM26346-B-12Y-SY-3M-Y-OB 
(Tob "S" -Npo x CC-Inia/Cno-NoG6)SaJame "S"

CM30683-3M-3Y-IM-0Y 
(Tob "S" -Npo x CC -Inta/Cno-Fo88) Sajame "S" 

CM30683-3M-3YoSM-IY.B0 
Swift "S" 

12.9 

13.0 

12.7 

12.6 

13.8 

43 

34 

51 

38 

38 

312 

367 

445 

330 

280 

2.6 

3.1 

3.9 

2.5 

2.8 

830 

880 

840 

010 

840 

11483 

11517 

11522 

248 

282 

287 

CM33232-C-5M-IY-10M-GY 

Kal x Kal-Bb/Flicker "S"
CM33448-H-4M-SY-3M-IY-0M 

Bjy "S" -Orajo "S" (Malpo "S"/Bb x Tob-Cno)
CM34742-A-IM-1Y-4M.1Y-OM 

Yding "S" - Pci "S" 

11.8 

11.8 

12.0 

43 

53 

39 

288 

397 

174 

3.3 

3.6 

2.4 

830 

890 

800 

11525 290 
CM35044-88M-7Y-0M 

Yding "S" - Zz "S" 
13.0 43 348 3.7 875 

11564 330 
CM38048o33Y-2M-IY-OM 

Az 87 x Cno-7C 
13.0 48 325 4.0 815 

11588 

11589 

11812 

332 

355 

378 

CM37229-OM-3Y-OM 
L(CalxCno"S".Ina"S" 2 

/Bb.Tob86sxCno2 Chr)
CM37477-C-IY-IM-0y 

(Bb-Cno x Infa-Soty/Sparrow "S") Pavon "S" 
CM37705-D-2Y-IM-1yo0M 

Pima 77 - CD x Torim 73 

jame"Sy7c 
12.6 

11.8 

11.2 

51 

49 

41 

352 

21 

247 

2.8 

1.7 

2.8 

875 

800 

840 

11865 

11891 

432 

458 

CM3794-A-1Y-13M-4Y-0M 
nV( Kt54A"NlOBxKt54B/Nar59) 

CM41287-O-IM-IY-OM 
Coc 75 x Cllr - Bez 

I -SbIfor k "S" 
0.0 

1.6 

49 

37 

412 

222 

4.1 

1.8 

880 

820 
SWM5103-BM-IY-OM 11.8 41 323 4.2 800 

Y 77-78 * Yaqui Valley, Mexico, 1977-78 SN Screening Nurery 
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3b. .Proteinm 	 -ntoln Uditt Aleepam Lee 
lab. T17-7 Valty or Cross md Pediree 	 .e. W P/G Vol qem.y 

13 . 43 Harrier "S
 
CM4S5-Y-SM-6y-oM 11.7 34 199 iv 780 R
 

11480 255 Junco "B"
 
CM33483-I-1M-5Y-IM-4Y-OM 11.0 44 212 1.6 790 MB
 

11522 	 293 Sparrow "8" - Pavon "8" 
CM35210-48M-Y-0M 11.2 42 200 2.2 845 B 

11539 294 Sparrow "8" - Pavon "8" 
CM5210-5Y-M-Y U.7 42 190 1.9 78s B41533 298 Yding "S" gFn-Th2 

x 1 44.29-Th2 
/CoO ) Sr3 

CM5735-asM-2Y-IM-0Y 11.3 31 179 1.4 750 MB 
11530 304 Za 75 - Pavon "S" 

C43S881-19Y-11M-IY-0M 10.5 29 175 1.8 675 B 
1187 353 dFlr-Mcetx It-Y/Tob 66) Sajame "SfBluetit "S" 

CMl37693OG-SY-2M-3Y-0M 10.9 33 162 1.4 750 MB 
11592 358 (Bb-Cno x Inia-Soty/Sparrow "S") Pavon "S" 

CM37705-G-3Y-IM-4Y-OM 12.0 46 222 1.2 810 B 
11033 399 Ti I sRel- Pima 77/Kal-Bb x Mildree. 

CM38494-J-Y-IM-IY-0M 11.9 21 110 1.4 650 mni 
11657 424 Sap "B" - lioncho "S" 

CM40392-17M-IY-OM 10.9 25 143 1.9 725 MB 
11658 425 L(Fr 316/McM-Kt x Y50) Za 752BJy "B" 

CM40457-20M-5Y-OM 10.7 25 155 2.0 680 lOB 
11660 427 Veranopolis - Bjy "5" 

CM40891 -IM-2Y-OM 11.7 37 213 2.3 720 MB 
11682 429 emia - Coo 75 x Bjy "S" 

CM41195-A-13M-2Y-Old 11.4 34 199 2.5 040 MB 
11681 448 (NdD-WW x Lee-FrN) Ti 71 Basel 

SWM4589-7Y-IM-3Y-0M 10.6 35 232 1.9 725 MB 
11584 451 (NdD-WW x Lee-Fn/N) Ti 71 Rea 

SWM4589-7Y-18M-IY-0M 10.1 24 144 1.4 750 MB 
11586 453 Car 422-Anahuac 75 

hVM4610-2Y-I7M-2Y-OM 10.6 28 172 1.9 730 MB 

Y 77-70 - Yaqui Valley. Mexico. 1977-78 	 SN * Screening Nursery 

TABLE 3. QUALITY DATA FOR ADVANCED TRITICALE MATERIAL HARVESTED AT YAQUI .MEXICO. 1977-78 

Lab. Origin C R OS S AND Test Floa Protein Faling Loaf Water 
No. Y-77-78 PEDIGREE weight yield % number Vol. Abe. Characterlstic 

% Cookies 

498 PM- I 	 KLA - M 2A 70.8 66.0 9.3 102 660 58.0 Good
 
X-8BI6-3Y-3M-2Y-OY
 

499 2 	 M 2A-KLA x BRN "S" 72.5 67.0 0.1 120 655 57.0 Good
 
X-10893-A-IM-IY- OY
 

500 3 	 M2A
2 

68.2 72.0 8.3 220 655 60.0 Good
 
X-8266-H-4Y-2M-IY-0Y
 

501 4 KLA - M2A 69.8 67.0 6.2 192 720 60.0 Very good 
X-881-11-IY-IM-2Y-OY 

502 5 M 2 A-Tanort 71 71.5 67.0 6.9 I10 680 80.0 Fair
 
X-14679-15Y-1Y-3Y-OY
 

503 6 	 IA-KLA-x CAL 72.8 68.0 8.2 153 650 59.0 Fair
 
X-14920-OY-IY-OY
 

504 7 	 BGC-Bulk E2 65.7 61.0 11.3 70 610 58.0 Fair
 
X-11066-A-6M-00Y-101fl-00Y-oY
 

$08 6 	 IRA-CML "S" 72.6 65.0 9.4 90 610 58.0 Poor 

X-1301-A-IY-IY-7M-OY 

506 9 	 MA 74.2 63.0 9.5 288 640 58.0 Good 

507 10 M2 A- BGL 66.6 65.0 9.6 120 830 61.0 Far
 
X-15490-3Y-0M
 

508 11 IA-mRA x BUI 64.1 66.0 9.2 120 S00 61.4 Poe
 
X-12257-IN-OM
 

609 12 M2 A - IA 71.6 67.0 9.2 $1 Too I. Good
 
X-l3G?7-56Y-IY-3M-0Y
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.rBL 4. XAN VOLUM I C. . OF' T REAb BAKED wr TH E mm um or,LmuS OF TmTmiALIMS AND T WHEAT VAAZETIEB PAVDN TO. CUILI 77, AND H MOMLO- 7?. 

PM Tcl 
Y-77/78 75* 

A V O 
505* 

N 
25%* 

CHO L 
75%* 505* 

I 
255 * 

HERMOSILLO, 
75* 505* 2%1*0% 

TCL 

498 760 765 725 665 715 750 780 800 760 660 

499 805 755 725 675 700 705 750 750 690 655 

500 740 780 720 670 690 670 795 785 730 655 

501 780 800 740 715 740 720 860 875 800 720 

502 790 805 760 710 730 750 870 850 780 680 

503 780 790 715 725 725 705 875 865 795 650 

504 825 825 840 760 800 800 935 880 830 810 

505 790 770 685 710 700 660 880 810 720 610 

506 790 775 740 665 690 700 850 825 770 680 

507 700 715 675 675 665 660 750 750 670 630 

508 835 810 740 760 7530 690 875 850 730 500 

509 775 770 735 710 725 700 850 820 800 700 

Pavon 100%= 870c.c. 
PM= Multiplication Plot 

Choli 100% = 700 c.c. 
Tcl - Triticale 

Hermosillo 100% =920 c.c. 
* =Percentages of wheat 

138 



Basic Germ.Plasm Improvement
 

Work was continued in 1978 on many aspects of the 
development of basic germ plasm, particularly with respect 
to dwarfness, protein and grain quality, rust resistance, 
spikelets/spike, kernels/spikelet, triticales, wheat-triticale 
crosses, tolerance to aluminum toxicity and wide crosses. 

On a more limited scale, work is :;so proceeding on 
such other desired characteristics as a larger root system, 
straw strength, vigor, erect leaves, branched heeds and larger
kernels. 

DWARFNESS 
Isogenic lines of the somewhat tall varieties CIANO 67 

and Santa Elena, were developed with short straw in the E3
and E2 + form, respectively. The source of dwarfness was 
S948.A1. These have been used to demonstrate the favorable 
effect of short straw on grain yield and facilitates the use of 
these varieties and their useful characteristics in the conven-
tional breeding program. This transfer isnow completed. The 
transfer of dwarfness from the winter wheat, Hisumi, to 
Jupateco spring wheat has also been achieved. 

Presently, the height of Huamantla Rojo, Nainari 60, 
Lerma Rojo 64A, Pitic 62 and Penjamo 62 isbeing reduced,
These varieties have such useful characters as excellent grain
in Huamantla Rojo, wide adaptation In the case of Pitic 62,
Penjamo 62 and Lerma Rojo 64A, and they all possess a high
yielding capacity. All are susceptible to rust races in Mexico. 
Huamantla Rojo and Nainari 60 are tall varieties while the 
remaining three are of the single gene height. 

Since tallness and susceptibility to rust make it difficult 
to use these varieties in crosses with other types, CIMMYT is 
attempting to incorporate dwarf habit and rust resistance to 
overcome these problems. It isexpected that the desired lines 
will have been developed by the 1978-1979 season. Data on 
these materials are presented in table 1. 

In a similar fashion, many of the newer varieties which 
are often used as parents are being shortened and given
enhanced disease resistance. 

Work in this area isof increased interest as a result of 
the demonstration that isogenic double and triple dwarfs of 
Santa Elena, Chris, Bonza 55 and Ciano 67 give substantially
higher yields then their tall progenitors. These types with 
their reduced lodging are suitable for the higher fertility, 

irrigated areas. In table 2 are listed some of the lines in which 
dwarfness from S.948.41, Hisumi and Norin 10 are being
incorporated. 

PROTEIN 
In order to produce bread wheats with a high protein

content, use isbeing made of several varieties which show high
protein percentages. These include Frondosa, Nap Hal,
Pioneer, Kenya C,Mahratta, etc. Most of them are undesirable 
agronomically. Thus the high protein characteristics of these 
are being placed in a superior agronomic background so that 
again as in the case of dwarfness, they are more readily used 
in the normal breeding program. 

Over the past several years such undesirable traits as 
excessive height, weak straw, long cycle or winter habit and 
susceptibility to rusts have been gradually eliminated. Much 
progress has also been n.ade in the development of good
kernel types. However, there are still fertility problems in 
some of the shorter lines. In spite of this, some of the lines 
are now available having good agronomic type combined 
with acceptable fertility and high protein content. These have 
been passed to the regular bread.wheat breeding program.

Field and laboratory data have revealed that certain of 
these high protein lines are quite outstanding (table 3). Lines 
derived from the crosses CaI.MH x H 567.71 and from 
FMH 73A.497-H570.71 x CMH 73A.497 show a very high
protein content and good agronomic type. Nap Hal in the 
first cross, and Nap Hal and Mahratta in the second cross 
are the sources of better protein levels. 

Yield tests of som3 of the.e lines will be conducted in 
1978-79. Information derived from these trials will provide
flour protein content and grain yield in solid stands and show 
better what actual progress has been made. 

RUST RESISTANCE 

Stem Rust 
Work has been continued on the improvement of plant 

type Invwieties which have retained ahigh degree of resistance 
for several years. 

Isogenic lines in a dwarfed form have ben developed 
in such varieties m Yali 50, Bonn 66, S ck And 16, 

I39 

http:73A.497-H570.71
http:S.948.41


Eagle, Africa-Mayo 48, (hris, Tezanos Pintos Precoz 4nd Era. 
These varieties are now being used to widen the genetic base 
for resistance to stem rust. 

Materials are also being developed carrying the gene
Sr3O which has been shown to confer resistance to a wide 
array of races of Puccinla gramns It should be pointed out
that this gene will not be used alone but be added to the 
already existing base of resistance in many CIMMYT var-
ieties. Sr3O is derived from B-Sr.30Wst, a tall late wheat and 
the gene is being transferred to ashort, earlier background, 

Leaf Rust 
INIA 66, Yecora 70, Cajeme 71, Potam 70, Zaragoza 75

and many other varieties were formerly high yielding com-
mercial varieties which have become susceptible to leaf rust. 
They are being crossed to introduce further resistance to leaf 
rust, and have proven to be excellent parents for the transfer 
of resistance from Agatha (Lr19), RL6040 (Lr19) and 
RL6010 (Lr9). Resistance of these genes if known to be 
inherited dominantly and both provide resistance against a 
wide array of biotypes. Backcrossing to the suojerior agro-
nomic varieties is being carried out. 

Other genes for resistance to leaf rust were vlso te,(ed 
at CIANO in 1977-78. These wre Lr12, Lr22 and Lr24. The 
first two proved to have little value against current races but 
Lr24 shows good resistance but less effective than the higherlevel of Lr9 and Lr19. 

During 1978-79 it is expected that lines having these
three genes in varying combinations can be selected andtransferred to the normal bread wheat breeding program. 

KERNELS/SPIKE 
The number of kernels per spikelet and spikelets per

spike determine the kernels per spike. In an attempt to 
increase this important yield component, CIMMYT is trying
to determine whether the present varieties can be improved, 

KERNELS/SPIKELET 
Several lines of the cross CMH74 A.630-Maya"S" x 


CMH 74A.630 which includes germ plasm of the variety

Morocco are 
able to produce up to eight kern.:s per spikelet

in the center of the head, when plants are 
grown in spaced

plant fashion about 15 cm apart. These plants are 
about 70 
cm tall under Obregon conditions, have reasonable tillering,

have a short vegetative cycle, are resistant to rust, have good

spike size and excellent fertility. Grains however, are 
some-

what shrivelled 
 at El 8atan in the summer cycle. Results 

appear promising. 


SPIKELETS/SPIKE 

The cross CMH 70A.769 which has Tetrastichon in itspedigree, has given segregates which are semi early, have 
27-30 spikelets/spike, acceptable rust resistance and good
plant type. Grain, however, is less than fully plump, 

In another Tetrstichon cross CMH 78.961, lar 

spikes of 30-40 spikeletslspike are produced, but plants
late and grain is poorly developed. 

KERNELS/SPIKE AND SPIKELETS/SPIKE 
The cross CMH 74A.582 was the first one in which ii 

was possible to combine the large number ,of kernels/spikelel
(from Morocco) with the large spike of CMH 72.527. The 
resulting plants showed 7-9 kernels/spikelet and 26-3C 
spikelets/spike. In a later cross, CMH 76.1084, which has the 
parentage CMH 7 2 .428-Morocco x Jupateco73/CMH 74A.582, 
these characters were further increased. However, both
CMH 74A.582 and CMH 76.1084 are both highly susceptible 
to both stem and leaf rust, resulting in shrivelled grain.

New crosses which have been made between CMH 
76.1084 and resistant varieties have provided materials with 
better rust resistance and better grain development. It ishoped
and expected that it may be possible to produce varieties with 
higher yield potential based on this increase in total spikelets/
spike. Whether this can be successful will only be known 
when uniform lines derived from these crosses and possessing
adequate disease resistance and good agronomic traits, are 
subjected to yield trials to ascertain their production 
potential. 

TOLERANCE TO ALUMINUM TOXICITY 
The objective of this line of research is to combine thegood agronomic traits and high yield potential of CIMMYTwheats with the tolerance to aluminum toxicity possessed bysome of the wheats developed in Brazil. 
Most of the Brazilian wheats with tolerance are tall,

weak strawed, and have spikes with a very low number of

kernels. 
 The poor agronomic type is associated with low 
yield. As a first step, many of the Brazilian wheats are being

dwarfed to produce 
 isogenic short varieties. These will
 
provide an assessment of the effect of dwarf habit on
 
tolerance to aluminum.
 

This first step was undertaken several seasons 
earlier
 
in cooperation with Brazilian breeders 
 In 1978 the mdterial
 
was 
 tested in Brazil and results were quite positive. Table 4
 
shows the results of trials in 
 Brazil and Mexico. It may be
 
seen that IAS20 and Pelotas-Arthur 
 are rated as resistant 
while Jupateco 73 and Zaragoza 75 are susceptible. Two 
lines from Zaragoza 75 x Pelots.Arthur are resistant, one 
is moderately resistant, one is moderately susceptible and 
five are susceptible. This demonstrates that aluminum taxi. 
city tolerance is well defined genetically. The table further 
demonstrates that short lines can be produced which havegood tolerance so that dwarfness per se has no direct 
relationship to susceptibility. 

In another Interesting piece of work, segreges from 
crosses of triticale end wheat have a wham-like pheinoty
but show a higle level of reeletanme to aluminum than is 
present in normal Mexican varitie (tile 6|. 
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TRITICALE 
Work has been continued on shortening and strengthen-

ing straw, increasing the number of spikelets/spike and 
kkmels/spike as well as Improving grain characteristics. From 
table 8, it may be seen that the main building blocks for 
developing these types of materials are available and it should 
be possible to combine these to give superior types. Presently, 
the segregating populations in which these are being combined 
are in early generations. 

WHEAT X TRITICALE PROGRAM 
Several lines of the CMH 76.1330 cross are providing 

segregates with excellent grain type at both CIANO and El 
Batan. These lines are E3- to E3+In height, are intermediate 
in phenotype between wheat and triticale and show the slight 
pubescence common to triticale at the juncture of the spike 
and peduncle. The spike isof intermediate size with pubescent 
glumes, it has few kernels/spike, but the grains are large and 
well developed. There are only a few non-plump grains. It is 
hoped that this may ne studied cytologically and from an 
industrial viewpoint. In the meantime, new crosses are being 
made to improve agronomic characters and to investigate the 
possibility of transfering this good kernel type into conven-
tional triticales. 

Crosses of wheat with triticale are being continued to 
incorporate dwa;fing genes into triticale. Some E3 and E4 
types have been developed from the cross H277 69 x 
-Tob 66/F.S.102 9 and more recently E1 + to E3 selections 
have been produced from Beagle x S948.A1-Bonza 554. 

Attempts are being made to move high protein, high 
fertility and good gr.in from wheat to triticale. 

WIDE CROSSES 
In this project, crosses have been made chiefly between 

wheat with barley and species of Agropyron, Elymus and 
Aegilops. Crosses are made under field conditions To achieve 
these crosses, chemicals have been applied to mother plants 
to increase the chance of fertilization and to obtain better 
developed embryos. Crosses have been attempted without 
application of chemicals as well. After fertilization the 
embryos are excised at an early stage and complete thdir 

development on an artificial medium. From the smell pW4p. 
to the adult plant stage, they are maintained in pots in the 
greenhouse. 

Although many embryos die before reaching the adult 
stage, several adult hybrids have been obtained from crosses 
using chemicals and non treated alike. 

In 1978, wheat x barley crossings and barley x wheat 
were attempted. FI plants were obtained which showed 
phenotypic characters which suggest they are classic hybrids, 
that is, having the chromosome of both parents. Normally 
they are completely sterile. They are being maintained as 
clones in the greenhouse together with others produced in 
previous years. By so doing, they can be maintained and 
different treatments can be applied to see if they can be 
doubled to give fertile plants. Some of the plants being 
maintained are listed in table 7. 

F1 plants which because of their characteristics appear 
to be what have been termed partial or insertion hybrids are 
kept in the greenhouse for the first generation and in suc
ceeding generations are grown in the field. Such plants show 
good fertility, are in general similar to the mother piant in 
phenotype, yet show distinctly different individual charac
teristics. For example, in cross L78-45 in which Tobari 66 
and Snoopy rye were crossed, both parents have awns, yet 
the F1 plant showed very short awns (figure 1). 

In other crosses of wheat x barley there have appeared 
distinct variations in such characters as height, earliness, awn 
development, spike shape, number of spikelets/spike and rust 
resistance. It has been possible to obtain uniform lines from 
these which are now used in the conventional program. For 
example, dwarf barleys of ± 40 cm arose from a cross of 
CM67 barley x a rye Recently, other uniform lines have 
been identified for several of the above mentioned characters 
and these are listed in tables 8, 9 and 10 

The variations coming from these partial or insertion 
hybrids are interestingand potentially useful. Thecytological, 
biochemical and quality charactristocs of the material are 
unknown and it is difficult to determine just how this 
mechanism works When CIMMYT has its own cytological 
laboratory in full operation, it will be possible to more 
closely examine this phenomenon. 
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The F4 of the cross Jupateco 73 wheat (female) with Celaya barley (male). A strong segregation in plant height is evident. 

143 



F4 lines of the cross Za. 75 wheat (female) and Dic Hip barhiy (mdle) without a previous maternal treatment A nutrientmedium was used to develop the F1 embryo Phernotypically thi, row on the, left is a short strawed awniess wheat BecauseZa. 75 i=an awned wheat, the possibility of this plant havinq deve~loped from silf pollhnation is eliminated The line in thecenter is also a short strawed awned wheat phiotyp~cafly The, variety .,1 75 is showonon the right It served as a femaleparent Its height and awns contrast with those, in its proqeny Dir Hip bharley is awned and shows ce'rtain variations in height 
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TABLE 1. Dwarf lines of Huamantla Rojo, Nainari 60, Pitic 62 and Lerma Rojo 64A.
 

No. of- Y.78-70 Variety or Cross Pedigree BV/78

Order Row No. Days to flower Height
 

1 Huamantla Rojo 68 Alto 
2 E-2615 HuaR-Cj7l x HuaR5 CMH77A.531-SB - E4 
3 E-2707 HuaR-Cj7T x HuaR4 CMH77.574-3Y-3B 73 E4
4 E-2709 HuaR-CJ71 x HuaR 4 CMH77.574-5Y-5B 73 E4
5 E-2710 HuaR-Cj7l x HuaR4 CMH77.574-9Y-IB 73 E4" 
6 E-2716 HuaR-Cj71 x HuaR3 CMH76A.510-9B-7Y-1B 69 E4 
7 PH-S3 HuaR-Cj7l x HuaR3 CMH76A.510-9B-3Y 73 E31 
8 - Nainari 60 70 El" 
9 E-1599 H499.71A-Nai6O5 CMH77.570-8Y-5B 74 E4, ES* 

10 E-1597 H499,71A-Nai60 4 CMH77.570-lY-IB 74 E4
11 E-1598 H499e71A-Nai604 CM77.570-1Y-5B 74 E4
:2 - Pitic 62 75 El 
13 E-2610 H570.71-Pi62 3 CMH77A.510-1B - E 
3A E-2611 H570.71-Pi623 CMH77A . 510-4B - ES 
15 - Lerma Rojo 64A 54 E2" 
16 ;-2618 H499.71A-LR64A 5 CMI-I77A.526-IB - E4
17 E-2621 LR64A- S948A1 x LR64 2 /LR64A CMH77A.328-4B E4e 
18 E-2622 LR64A-S948A1 x LR64 2 /LR64A CMH77A.528-5B E4 
19 E-2646 H499.71A-LR64A 4 CMH77.566-2Y-2B 66 E4 



TABL 2. E and EK lines developed from outstanding varieties In the breAd wheat 
bleeding4program, CINMYT. 

No. of Y.78-79 Variety or Cross 
 Pedigree BV/7?8Order Row No. 

Height 

1 PH-66 Hork"S" CM-8874K-1MilY-0M(1-350Y) E2"
2 E-2554 CMH72A429-Hork'S" CMEA- 52014B E3
 

3 E-2559 CMH72A.429-Hork' " CM77A.520-4B ES
4 E-2563 CMH72A*429-Hork"'S" CMH77A.520-10B
5 PH-65 Pav6n lil 

E4" 
CM.8399D-4M-3Y-IM- E2
 

6 lY-OME-2573 
 H567.71-Pave n"Si CMH77A.518-9B7 E-2574 H567.71-Pav6n'eS" 3 E3 
CMH77A.518-10B ES+
 

8 PH-70 Cuckoo II-28424-8Y-IM-IY

9 OM (I-161B) E2E-2575 CMH72A.429-Cuckoo 3 CMH77A.521-4B E3+
10 PH-63 
 Nac.76 
 E2
11 E-2579 
 H567.71-Nac763 
 CMH77A.524-1B E312 E-2581 H567.71-Nac.76 3 
CMH77A.524-5B ES,13 PH-67 
 Flicker'%" CM. 8954B-7M-1Y-1M.Oy 
IY(1.75B)

14 E-2585 H567.71-Flicker"S'13 
ES a E2

CMH77A.522-4B ES+
15 PH-59 Maya 'se" 11-27829-1 9Y-IM-500Y-

501M-0Y E2+16 E-2595 H570-71-Maya '"3S CMH77A.502.IB

17 E-2598 H570.71-Maya ,S" 3 

CMH77A.502-2B 
E3
 

18 
 E-2597 H570.71-Maya "3 
E4

CH77A.502-6B19 E-2598 H570.71-Maya ,1,3 
E3 

CMH77A.502-7B 
 Er

20 PH-61 Tesopaco 76 E1+
 
21 E-2587 H567.71-Tes.76 3 


CMH77A.500-2B E3
22 E-2588 H567.71-Tes.76 3 

CMH77A.500-SB E423 E-2592 H567.71-Tes.763 E3 +CNMH77A.550-2B

24 E-2589 Tes.76-Za.75 x Tes.76 4 CMH77A.511-IB E2+
 
25 E-2590 Tes.76-Za.75 x Tea.76 4 CMH77A.511-6B E2+
 

26 PH-48 Tanori F71 
 E2+

27 E-2671 H499.71A-Ti.71 3 


CMH76A.477-2B-IY-IB E4
28 E-2672 
 H499.71A-TI213 CMH76A,477-.,B-1Y-4B E4+
 
29 E-2673 
 H499-71A-Ti.713 CMH76A.477-2B-3Y-1B E4
30 E-2674 H499.71A-TL.713 CMH76A.477-B-SY-SB E431 PH-49 Jupateco 73 E2+
32 
 E-2834 H499.71A-Jup.73 4 

E4CMH76A.494-11B-2Y-2B33 E-2835 H499.71A-JupI3 4 
E4CMH76A.494-11B-.Y-4B


34 E-2836 H499.71A-Jups34 

CMH76A.4g4-11B-2Y-5B

435 E-2837 H499.71A-Jupn3 
E4 

CMH76A.494-11B-4Y-1B EC36 E-2838 H499.71A-Jt 734 CMH78A.494-11B-4Y-$B E4
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2RM 3. Meae 11,Im showing the best agronoio performance assooiated with high protein cont,.-" -

No. of Y 7070 Varleoy or Crone Pedigree Protein S Protein Days to B/V/8Order low No. 
 Y 77-78 BV-78 'lowerlng Height
 

1 P-142 Ron1-dP CMt[2A.47s.GB-.Y4B.OY2 17.0E-138 Ron2-FndZx.Bo/RO2Fnd. 17.8 04 ESCM 77.134-gY-1B3 E-1-it 17.1 18.8 60 Ea E2
+

CMH77.134-SY-B4 E-147 Ron2-Fbd.x Z a.76 17.1 17.2 so E4 EtCMH7.2&-.Y-B-2Y-IB 
 15.45 E-140 17.1 a9 E3+CM176,.28-3Y.0-B-2y-1Ba 15.4 16.8E1-149 89 E3+CMFl78.2S-lY-lB-2Y-5B 15.4 17.6 as7 E3E-101 Fnd-Cno.F87 3 
CMH75A3-7B-2Y-3B.IY,8 E-182 " 1B 18.8 17.2 65CMH75A;0-7B-2Y-B-Iy. E$- E219 E-183 i 6 B 16.8 17.5CM75A.05-7B-2Y-3B-IY-B 65 E2-, E210 E-185 Fnd-CnoG7 2 

x Ra2-F'nd. 0 16.3 17.5 65 E3- E2'CMI5A.G 0-oB-IY-.B-IY-B 17.1 17.2 66 + 
i1 E2
E-188 CMH[7 k.6"f +5. l Y-4B-1Y-4B 17.2 17.6 66 E212 E-187
13 Frondoa. CMH76A.88-gB-lY-4B-IY-SBPl-105 04-8- 1 

17.2 18.0
14 16.1 - so E24E-33 Cal-NIx 1567.71 90 Elo". NCMH7A".34-Byl.Y.B.15 2 Y-IB 10.6E-837 17.6 64CM E2+75A.34-3B-IY-B

2y-B 16.616 E-338 17.8Cal-NH x 11567.71 CM75A.34-SB.IY 
2 B-4Y-IB 16.0 17.4 

64 E2"
+84 E2
17 E-339 
 CMK7SA.34-B-IY-2B.

8 4Y.. 16.0 17.5 64E-341 "CMH76A.34.SB-Y.5YID +16 17.410 E-342 i 64 E2CMH75A.34-3B-I Y-2B-0Y.I B 16.6 16.8 E2
+6420 E-43 I CMH75A.4-3B-I Y-B-Y-..B22 E-36 10.8 17.2 64 E7+
CMH75A.s4-sB-IY-2B-0Y-4B 
 16.622 E-340 i 17.6 64 E.2*CMH75A.34-B-IY-2B-7y.B23 E-347 16.9 17.0CMH75A.34-3-IY-2B- 7Y.-4B 

6( E2+16.924 E-348 17.1 6425 EZ+CMH75A.34-3B-IY-BB-T.7YBNap Hal PI-176217 10.9 17.2 64 E2+26 16.0E-576 (CMH7A.4D/Chr- - 949461 CMHIt77.13-IY-I El"
16.2 17. 2 64

27 1-577 z Ch4S)CMH73A.497 

Ed
 

CMH77.180-IY-2B
26 E-578 16.2CfMH77.183-1Y-sB 16.6 64 Ed29 16.2 17.1E-767 CMIh3A.497-H570. 64 EdCMH73-A.497 71 x CMH76.173-1Y-1B-IY-IB 18.1 16.51. 850 60 E2+|
30 E-760 CM1176.173-WY-1B-WY-2B31 E-769 18.1 18.9 80CMJF7,.17-Y-IB-IY-3B E2+18.1 +32 E-778 CMH73A.497-H570.71 x 18.5 0 E2CMf76.173-4Y-IB-.2YB33 E-779 CMH73A.497-H570.71 17.5 19.0 80 E2"x CM1176.17-4Y-.1B-2.Y- 17.5 17.8 60 E24CMII7SA. 49734 CMI176.173-Y-..13-2Y413 17.5 18.6 0 E2+3 5 E-7 93 CM H 7 .173- Y - B-3 Y- I D 1 . 8 17.8 s o E 3 36 E-704 CMH76.173-7Y-IB-Y-B37 E-795 15.8 17.6 60CMH78.17-7Y-B-1 y-21 EV"
38 E-790 17.5 17.2CMH76.173--7Y..n. 60 EV" 
39 1 Y-B 17.5 17.2E-797 60 E3CMH76.173-7Y-3 -ly-4B
40 E-603 17.5 17.0 60 E3"
CMI76.17S-Y-4B-3y-1B
41 17.5 17.0E-604 60 EsCMH7.173-7Y-4B-Y-B 17.8 17.8 60 E3
42 E-805 
 CM1 76.173-7Y-4-Y.2Y-4B43 E-763 CMH73A.497-MayaI"/1 17.8 18.1 60 E3

CMH7SA.497 x Cal-NH CM1176.172-1Y-811-2Y-B44 E-764 1a 17.0 17.9 60 E04CMl7G.172-IY-8.-
2 Y..3 17.0 a 11

45 E-725 CMU73A.407-H56 
7. 71 / 

17.5 s0 EP a E2CM77.182-IY-IB
E -T 17.7 18.048 26 ~MH7 3A . 4 97 x R on2 -Fn d .E s9 E4- a E12

46 E-720 4 EL(M1177.182-5Y-2347 11-727 17.7 16.7 59 E 4
CMI177.182-5Y-SD


48 E-728 CMHU7A.497-11567. 17.7 17.1 5 E4-a E2

7 1/ CMI77.182-Y-4B 17.7 18.3 69 E14-a eCMH73A.497 x Pon2-Fnd.49 11-729 CM1177.102-5Y-60 17.7 18.0 69 E4- E230 E-73051 E-731 " CMH77.182-5Y-OR 17.7 17.1 be +

E4- a E2CM177.182-BY-1013 17.7 1o.4 89E4 + - a E352 E-732 CMl17.18-5Y13 17.7 18.1 0 E4-a Ez+
53 E-733 " CM .18-Y-14B 17.7 19.1 so E-a ZS54 E-734 CMH77.182-5Y-I4B
E-735 17.7 1.2 5 E4-a US+C1CM77.182-SY-1515 17.7 18.2 so E4-a W2456 E-847 (Cal-NHx 1570.71/cal-NH) CMIH7.217-.18Y-IB-Y-I 17.8 18.8 62 E1a57 1-64e Fnd-CnO72 x Ron3-Fnd) 01 El+
 

58 CMH7I.217-3Y-IB-i Y-B1-649 17.2CMH70,.17-SY-.11-Iy-41 11.7 @117.3 17.7 62 E2+ 
59 E-850 CMH7 .217-Y-IB-Iy .B 17. 3 1.7 E2+ 
80 
 Ciano 87 
61 17.8 16.7 aJiqateco 73
62 18.0 12.8Pavan 78 a2 3t12.8 14.a S24
 

http:CMH78.17
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t~z.Poicity. f ae~eta~i1 1.5 o tolerance to blulpin 

NO.Of 
Order 

variety or croa pedigree Neigbt
Sat"n 

T.?.A. 
C.A. 

NhJY3 
am . 

1 Pelotan-Arbur 
2 Zaragoa 75 23 ZI%75..P.pZ. CMS44-11B-1Y
4 3+ Er 2 2-780Cum3I.444-13-sy MA 318

5ChMA.344.jl.eY BI+ I X-7336CUM7S4453-ly Ea 5 3-7887 CNHI3A.W-33Sa.Y El3a31 1 IS-734a CIM A. 44..58.4yB E2- a 3-785
CMN7A.%438.jY

10 Z2- 5 a-731
CM1A.944..2a-3Y

11 El 5 3-735
CM31A.344au..4y

13 Ea- a 3-741
CM37aC944.3D.fY E2+ a Z-74213 Torim 73-P.Mz CWI.047-IB.1Y14 E3 1 2-743CAM7.547.13.ar

is E4, E2+ 2 E-744CM37.S47.13.yis E4 a BI+ 2 E*745CNMI.H47.an.5Y17 E3 a 3 3 E-746CUM17.47.83nIw18 E3 a El+ 2 E-747B67.71-P.An CMH7U.267.1a..:x
19 E2 5 3-763CM373A.U57-1L..3Y
20 E4+a Ell 3 3-764CUU73A.g37.zn3-sy
21 ES+ a E-745

CNM7A.957..1n.4Y22 E2"' 5 X-786CUM7.967.BSY~ 34O 1 f. E-17723 Cwvl17a9ss.p*; CUM7A.M1lBnzY E3t Ea' 5 3-77124 CM2176.0411a..ay
25 E2: 5 E-772

CKIA.991-113-tY 
20 E3 B E-773

CMII73A.9R1..zB.4Y
27 E4-a Eir 5 C-774

CIII7A.901.zn..sy E-a E2* 5 PH-27 
N1 1 

28 1an620 
29 las.20-11567.71 C11170.480.13Y-51.lY E2+ 1 3-304S0O 1 1 CWM1.4WIXlY.5B.. 

2Y E2+ 1 3-30531 a.30.11f.6?.
7 1 x Jan.30 CMH7sA.741n-I E1+ I E-789
2CUMA.9742B3W

33 E4 a3El I -790CMdH7#A.974..33-1Y34 E2+ 1 3-73CMIJ7S.974413..Y
35 3+ 3 3-731

CMII76A.574-3n.4y
36 E4+ 33 I Seg. 3-753

CMI75A.2-13.2Y-aI~YE+ I E-81337CWI75A.270.IB.2Y2..2E
38 CM175.8S.la.20 3 I E-317cw17.940.y.113

2 y E2 1 E-11439 CM1176.40-1Y-IB-2Y E I 3-315
410 a.oa amC CM117.940.IID-Y El2. Et42 I&.0xSmC712 1 P11.36/P.Ar. CMH73A.975-BB1..Y E2+a31 5 3-428 
43 E4 a E1 5 3-323

42CIIII7A.g75-5B-2Y 
CMI 3.975.513-SY E234aL2 5 3-.3044 CMIOA.675.59.Y E4 alES 3 -31


45 CXM1 A.975.sD.3Y ES+ 5
a46CMU176A.973..sa7Y E:-2 
47 CAG178A.975-sD..3Y 3+ El- a E IIIEl+ 5 E-33448 11570.71-W62a02 aP.Ar. CUMI7A.977.1111Y 
49 E2+ a Elf I E-35

CM1176A.977.11.3Y E1+ 1 3-350 CUMIA.177.za.Y
51 Ea3 El+1 E-337

CMU7UA.977.1n..gY
52 E3+ a Er 1 E-38

CM"3.077.Ifl.-i0Y2 1 2 E4- I E3352 lag - 0- 867.71lam.o~b CUMI.970.Is.1Y E4. F3 5 E-541P.An
54 C31117A.083.1DY
55 £EP. E2- 5 3-3

ClMII73A.73.-In-4y E4; 3 E-643as CMII7A.37-10-SY
57 33s 5 v 144C11117A.976.IB3Y 3. ES 5 E-146so CUM"S.071.18-7Y E4- a E*32 E-044s9 
 CRM73A.373-B.Y
60 E4+a33 5 PH-to

CAMgA.87.3131lY 34. a E-847 
62 CM17A.763o4Y E4 a 33 5 E-84862CMHS .7-SB-Y64 E4. 3' 5 E-840CUMIA.97831hIBY E4. a E2- 5 E-350
 

45 IMn20-1l567.1las 
 0PA.CU6.8411 F+ Ell I 3-351 
67 S.Seafowm.II490.71Aap'.A CMH7#A.Ui.iB.IY EP. E2- I 3.334
69 1 CMHY"3.361.II1.5Y 33saEr 1 3-335s . C~ml..31-70 y 3+ a BI I 3-3846CMulnsA.0#s-6HaiY El I E-43771 Clim3.0n-611y E2. Ey I E16172 CM217A.3Sl.3u.3y E2 a 31 I C-US673 S ISe&(oam-H567.71sP.An CUM&7A.N&3.@.Y74 El a 9-01CUNMSA-006-48-SY
75 34 a 33 3 34983

CMNIM.884.Wn-y
76 32 2 X-888CMHI13.04-0m4Y
77 B3 3 Z-664

CAM7AW334-..y 33-. B2 3 3-us78 Ju&eco 73 BI-. BI 4 

Bolan - B1 Satan, Sdlke?.?.A. - Valoem*c to alinmalen toxicity
C.A. - Clue Utsa. Sral 
I - Sweletat

Umataly2 N- mexoat 

14oertly8pk ll
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"uA 5. 	 Perfommame of iWsm derived front tzritlale - wheat tested In azil for totlaam to alnlaha , 
toxoty. 

No.9f variety or crOss Pedigree Height T. To A.
 
Order Betin c.A, n ,._
 

I IGA-FI1er'" CMH70A.1247-IB-IY E24,EI+ 3 + MR E-4101 
2 
3 

it 
I 

,. 
" 

CMH76A.1247-1B-3Y 
CMH76A.1247-1B-4Y 

E2+,E1+ 
ES,E2 + 

3 + 
S + 

MR 
MR 

E-4108 
E-4109 

4 I i CMB76A.1247-IB-5Y E2, E2- 4 MR E-4110 
5 H622.71xFury-KaL2/H622.71"CMI76A.109-SB-2Y 

Maya ls" 
E24 - MR E-4164 

a H622.71xS948AI-B3a&/ CMh7I6A.1305-2B-1Y EtaE2 - MR E-4174 
H622.71 

7 
8 

CMIE7A.785-P.Ar. CMH76A.1296-1B-IY 
CMH76A.1296-1B-3Y 

E4, El+ 
EeE2+ 

MR 
MR 

E-4177 
E-4178 

9 , CMH76A.1296-1B-BY E2eaN + MR E-4181 
10 M2A-Sar."S'CMH74A.630/ CMH76A.1$19-12B-lY E3+,E3 2 S E-4189 

M2A-Sar. "S" 
11 " 1 CMH76A.119-12B-3Y E3,E2+ 2 S E-4190 
12 it CMish6A.119-12B-4Y ES', E2 + 2 S E-4191 
13 M 2A-Sarx'S rBuitre'I" CMH76.1330-1Y-1B-lY E4, E3- 2 + MR E-4231 
14 1 CMH76.13SO-lY-lB-2Y E',E2+ 2 + MR E-4232 
15 CMH76.1330-lY-IB-SY E3I, ESt 2 MR E-42S 
16 CMH76.lS0-lY-3B-lY E4.E3 2 MS E-4234 
17 CMH76.1SS0-1Y-SB-1OY E4-, E3 2 MS E-4242 
18 CMH76.1330-1Y-4B-IY E4, ES 2 MS E-4243 
19 CMH76.1330-1Y-4B-3Y E4t E3- 2 MS E-4245 
20 " CM- 6.1330-IY-4B-4Y E4, ES 2 MS E-4246 
21 CMH76.1330-5Y-2B-lY E2+, E2 1 MS E-4247 
22 CMH76.1330-5Y-2B-2Y E2+;E2" 1 MS t-4248 
23 CMH76.1330-5Y-2B-3Y E2+, E2 2 MS E-4249 
24 " CMH76.1330-5Y-2B-4Y E2tE2- 2 MS E-4251 
25 
28 

CMH76A.576-Jup.732 
CMH72A. 576-CMH73.648 2 

CMH76.1337-7Y-4B-3Y 
CMH76.1340-1Y-3B-2Y 

E3-, E2 
E3-,E2 

3 + 
2 

MR 
MR 

E-4258 
E-4266 

27 CMH74.1072-H570.71 CMH72A.1185-2B-3Y-1B-1Y E3-, E2- 2 + MR E-4271 
28 
29 

" " 
M2A-Sar.70 2 xINIA.66 

CMH72A.1185-2B-3Y-IB-2Y 
CMH75A.1259-1B-1Y-4B-1Y 

E3-,E2 
E4+ 

3 + 
I 

MR 
MR 

E-4272 
E-4517 

30 " I CMH75A.1259-1B-IY-4B-2Y E4+ 2 MR E-4318 
31 M2A-Sar.70 2 xJuR73 CMH75A.1261-4B-IY-IB-IY E3,E3" 2 MR E-4320 
32 I" CMH7SA.1261-113-3Y-ID-IY E2! E2 3 + MR E-4321 
33 
34 

M2A-Sar70 2 x Jup73
1 

CM175A.1261-11B3Y-IB-2Y 
CMH75A.1261-1lB-3Y-1B-3Y 

E2t E2 
E3SE2 

2 
3 

MR 
MR 

E-4522 
E-4323 

35 M2 A-Sar. 70 2 CMH75.1185-3Y-2B-3Y-1B-1Y E4-, E3 2 MS E-4324 
36 Pelotas-Arthur - N I -
37 las.20 N I -

38 Jupateco 73 E3- E2 4 -

39 Zaragoza 75 E2 5 

T.T.A. - Tolerance to aluminium toxicity 
Batin - El Batin, Mixico 
C.A. -	 Cruz Alta, Brazil 
P.F. - Passo Fundo, Brazil 
1, R -Resistant 

2, MR - moderately resistant 
3, MS - Moderately susceptible 
4, S - Susceptible 
5 * Highly susceptible 



T!AW 6. Prpgenitorx for developing basic Germ plasm in Triticales.
 

No.of Y70-09 

Oatstanding
,Ortder 1ow, 1o. Variety or Line' 
 characteristics
 

PH-208 IRA-H277.69 
CMH72A. 576-9B-4Y-3B-1Y-1B-Y-Oy 

Dwarf 

2 PH-209 H277.69 x Tor'"-Tob6O/Fs.1029 Dwarf 
CMH74.1211-3Y-1B-1Y.7Y-3Y.1B 

3 PH-210 H277.69 x TorS"-Tob.66/Fs.1029 Dwarf 
CMH174.1211-3Y-1B-1Y-2Y-2Y-lB 

4 PH-212 H507.71A-CMIH72A.576 Dwarf 
CMH75. 993-1aY-1B-OY-1B 

5 

6 

PH-213 

E-9273 

CMI13.802-CMH72A.576 
CMH75.1070-lY-4B-2Y- 9B-OY-IB 
H277 .69 x P4160-TcLT 

Strong straw, e/E 

7 

8 

PH-221 

PH-230 

H523. 71A-1B-IY-1B-lY-2B-OY 
H277.69-UMX2 2 

CMH72A. 57 9-21B-4Y-2B-lY-IB-3Y-2B-OY 
M 2A2 

X8504C-2Y-2M-1OOM-104B-109Y-OY-4Y-OB 

Thick stem 
e/E0 high 

G/e, 'fertility 

9 

10 

PH-232 H515.71A-Cin 
CMH74.1072-7Y-5B- BY-ISB-1Y-2Y-1B 
TRITICALES CONVENCIONALES 

G/e, F/e 

Good grain 

e/E 
G/e 
F/e 

= 
= 
= 

Spikelets per spike ( espiguillas por espiga )Grains per spikelet ( Granos por espiguilla )
Florets per spikelet (Flores por espiguilla ) 

TABLE 7. Classic hybrids ( phenotypically ) maintained through clones in the greenhouse.
 

No.of 
 Laboratory Maternal 
 1977
Order 

Treatment 
 No. Greenhouse
 

1 Chinese Spring x Elymuc giganteus 220
No 


2 Cocorit 71 x Agropyron junceum 
 No 221 

3 Agropyron elongatum x secale-cereale No 223
 

4 Agropyron elongatum x Ralle "S"-Ptl."S" 
 No 225
 

1978
 
5 M16 x Cocorit 71 L75.4100 No 231 

6 M16 x Cocorit 71 L78.1046 No 317 

7 M16 x Cocbrit 71 L78.1062D Yen 319
 

8 M16 x CMH73A.497 
 L78.1082E 
 Yet 320 

9 Agr. elongatum/Cr"S"-T. Pol x G. G2 L78.1057 No 326 

M16 Barley CMH73A. 497 a Hexaploid wheat with hIgh protein oontent. 
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VANA I. Variation, observed In Jupataco 73 x CaLaya. and Jupateco 73 x N16 At 31 vatan during musr semeon. 1973. 

SNo.of BV-I8 Naternal Days to
 
Order RoW NO. Variety or Cross Pedigree Treatmmnt rlowerLng Height
 

1 E-48B0 Jupateco 73 " 70 93+. Ex 
2 E-461 lays s o E|"6 
 ,S E-"Sl Jup.73-Celaya L75.407BA-IB-IY No 70 El+ E2 +4 E-4684 L75.487BA-2B-6Y No 66 E$- E 
a E-4685 " ' L75.4877A-IB-IY No 6 E4 
a E-486 " L75.4877A-IB-3Y No 68 E4
7 E-4687 " L75.4377A-IB-5Y No 6 El, Eg + 
a E-4688 " ' L75.4877A-IB-SY No 64 4+. Ex -O E-4689 L75.4877A-IE-0Y No 86 R4. E3. E2 + 
10 E-4733 MI6 
 74 El
 
11 E-U822 Jup.73-M16 L74.537*lB-lY-SB-2Y-lB-0Y Yen 57 El+

12 E-0823 Jup.75-Mi6 L74.5504-1-8Y-SB-2Y.B-0Y Yes 59 E4
18 E-8824 L74.5594-IB-9Y-4B-4Y-2B-Y Yen 59 E3 +
 

14 E-8825 " L74.5354-3n-2Y-lB-IY-lB-0Y Yes 64 E23' N
 

15 1-66 0" 0, L74.5894.3B-2Y-lB-2y-2n-0Y Yes 60 El-, Nl

16 E-8827 " " L74.5354-1B-7Y-2U-1Y-IlB-oY Yes 78 El+
 
17 E-6820 " " L74.5394-lE-IY--0 Y Yes 57 E4"

18 E-829 P L74.53W3-SE-7Y-8B-01 Yes 72 El

10 E-8530 " , L74.5S94-3w-7Y.SB-1Y-1B-OY Yes 73 El +
 

20 -81 " L74.5394-dB-IY-S 3-0y Yes B6 82
21 1-8532 " ' L74.5S94-6f-IY-41-2Y-1B-0Y Yes 58 E3
 

Celays and M16 - Barley
Jupateco 73 - Bread wheat 

TABLE 9s Variation observed in populations of Bonsa 55 x Apizaco at El Batan, during suear seasono 1078. 

No. of BV-78 Variety or Cross Pedigree
Order Row No. Maternal Days to Awn P.gr
 

Treatment Flowering Height 

I E-4755 B,5- - Be EIN No 7.S2 E-4756 Apisaco - 84 ES. El+ - 3 E-4758 lsas.55-Apitaco L76.270A-lB-2Y Yes 82 E2,El'.N No MS 
-4 E-4767 L76.270A-ID-BY Yes 74 ES ,.5.E2 Yes MS

5 E-4768 LE76.270A-213-7Y Yes 74 E12tE2E Yea MS 
6 E-4769 " LT7.70A-SII-lY Yes 66 El.El - Sel. M7 E-4772 " L76.270A-11-4Y Yes 8 E3..31 No R
8 E-4775 L76.27OA-SiI-7Y Yes Be ES*EI..El- Yes R
9 E-4783 1,78.270A-413-8Y Yes 60 E2tE2- Yes ma 

Apizaco - Barley

Bonsa 35 Bread wheat
 

TABLE 10. Variation observed in the population of Zaragoss 75 x Dic-Hip At El baton during the ataitr season. 
1978.
 

No. of BV-78 Maternal Days to
Order Row No. Variety or Cross Pedigree Treatment flowering Height Awn P. gr.
 

I E-4940 Zaragoza 75 92 E2+ Yea 0
2 E-47532 Dickmon-Iiiproly - T2 E2t32" Yo 3 E-4922 ZaTixDic-lfip. L71.10SA-IU-2Y No 74 Ej+ Yea 5

4 E-4093 L16.I05A-113-IY No
5 

71 It.1 l Yes segE-4937 L76.1OS6A-SB-|Y No 74 1.sr,2 t Yea a
 
6 C-4939 " "L75.10SA8-*SY 
 No 74 ]4+.1 W Ye TMS7 1-4E41 " L74.106A-5B-4Y No 74 34. 3*3t N, MR-U 
8 E-4940 LS7.106GA-31-SY No 72 I4t 5* Yes TN-MS
0 E-4949 , L76.105A-0B-4Y No 74 E4+.4 

-34 1ise 31
10 E-4951 " L75.1OMA-n-I Y No 74 94".R1)98" Yes Tl;MR
11 E-4563 L76.106"A-3Y12 No SO 134.32+ NoeE-4976 . L76.I0SA-1- IT No 74 40194 me

13 E-4975 
 L7.165.0A-S2Y 
 No 71 33 13 ee =-s
 
14 E-4981 o L79.10A-- Y me I4 4 Yes M
 

aragosla 75 - Bread wheat 
Diclson-Hiproly - barley 



Regional Programs
 

ANDEAN PROGRAM
 

INTRODUCTION* 
The CIMMYT Andean Regional Program for wheat, 

barley, and triticale was initiated in September, 1976 
with its base in Quito, Ecuador. The program is working 
with the various cereal research programs in Bolivia, 
Colombia, Ecuador, Peru and Venezuela. 

These Andean countries cover an area extending 
from 11ON-23oS latitude. Small grains are grown in this 
region at elevations ranging from 300m -4000 m , but the 
majority of the production isin areas between 2200-3200 m. 
Most of the small grain production is under rainfed 
conditions, with annual precipitation ranging from 500-
1500 mm. A small portion of the wheat is irrigated and a 
little more receives supplementary irrigation. Rainfall 
distribution fluctuates greatly from year to year and from 
month to month and this uncertainty of precipitation is 
one of the factors affecting production in the entire region, 

Most of the small grains are grown in the 
intermountain valleys and on the slopes. Some of the 
slopes are severe and in they r-ras the soils are frequently 
shallow. Wheat and durur- - normally grown on the 
better sojls and at lower elev., ,while barley isgenerally 
grown on the poorer soils .aod at higher elevations, 
Colombia is an exception because barley occupies the 
better soil areas. 

The temperatures in the region are moderately 
cool (10o-16oC daily average) during the growing season; 
thus the wheat cycle isgenerally 5-7 months long. Frosts 
are a problem only at higher elevations and the crops are 
generally seeded at a time to reduce the chance of frost 
damage. Barley is commonly grown in areas where frost 
might be a probiem. Its early maturity enhances the chance 
of escape from frost damage, 

The cool temperatures are the major factor influencing 
the incidence of the worst disease in the region, viz., stripe 
rust (Puccinia striiformis). 

PROGRAM OBJECTIVES 
The objectives of the program are to strengthen the 

national research programs in these basic food crops and to 
establish active research linkages between the Andean 
countries and the other small grain growing countries of 

Latin America plus the world wide network of cereal 
improvement programs. The program also has taken an 
active role in training national scientists from the Andean 
countries and in supplying basic research equipment to the 
resaarch programs. 

A series of nurseries has been established to screen 
the genetic materials from the region and from other 
parts of the world for the prevalent diseases and to monitor 
the dissemination of these diseases. An extensive effort 
has also been made to encourage the free interchange of 
genetic materials, ideas, and scientific visitors between 
all the programs in the region. 

AREA AND PRODUCTION 
The region was sown with 285,000 ha of wheat and 

produced 276,000 t in 1978, representing adecline in both 
area and production (table 1). This decline was caused by
reduced rainfall, especially in the northern part of the 
region, and by farmers shifting to the cultivation of other 
crops which are more profitable than wheat. 

In 1978, the region grew 413,000 ha of barley and 
produced almost 400,000 t (table 1), representing a 
decrease in both area and production. Part of this decrease 
was caused by drier than nomal conditions but the effects 
of the new stripe rust race on barley caused the greater 
portion of the decrease. This new stripe rust race (Race 24) 
first appeared in Colombia in late 1975 and by the end of 
1978 had spread southward to the southern portion of Peru. 

BOLIVIA 
Total wheat area in Bolivia in 1978 was estimated 

at 65,000 ha and total production was about 60,000 
tonnes. Durum wheats comprise 40-50 per cent of this 
area and production. In fact, durums demand a price 
almost double bread wheats in the local markets because 
of a preference for large seed types in the traditional food 
preparations. 

A wheat area of only 65,000 ha represents a slight 
decrease from previous yews " was probably the result 
of low prices and lack of a finn market for the commodity. 
As in most Andean countries, there Is a preference for 

* CIMMYT mists the national program of the Andwen igRon In their #Ieet, barey and tritkeale reesr h shi t ash rsluwnenof a 
CIMMYT scientist. The CIMMYT involvement isfinanced by awent from the Canadian Intern d"l Dewlepmmt Ap11ncy. 
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Im0qeWdwhee by the millers and'very little demand for 
the iiat produced locally. 

SBarley me was estimated at 118,000'ha and total 
production was 85,000 t. Both of these figures are near 
normal. Most of the barley is used for human consumption 
and very little enters the market. Most farmers grow barley 
for their personal consumption and a little for selling 
in the local market place. It Is estimated only 20 per cent 
of the national production Is used for malting, 

Wheat imports in 1978 were 280,000 t of wheat 
and flour, representing an increase from the previous 
year but no more than would be expected due to the 
population growth and higher per capita consumption, 
Barley imports in 1978 has a total value of $5,000,000 
U.S., representing 20-25,000 t. All of this barley was used 
by the brewing industry. Barley imports are likely to 
Increase in 1979 because the new stripe rutltNce has been 
identified in Bolivia and the race will reduce production 
and consequently increase dependence on importation, 

COLOMBIA 
In 1978, Colombia grew 35,000 ha of wheat and 

85,000 ha of barley. Total wheat production was 48,000 
t and barley production was 150,000 t. This represents a 
near average yield for wheat and an increase in the average 
yield of barley. The price of barley has increased due to 
internal demand and farmers are utilizing good management 
practices on this crop. 

A large portion of the crop is being grown in the 
savannah around Bogota where farmers are applying a 
fungicide, Bayleton, to control stripe rust. In the process, 
they are actually controlling or decreasing the incidence 
of other diseases, resulting in higher yields than were 
obtained previously. 

Durum wheats are not grown and triticales are being 
tested but are still not in commercial production. 

Colombia is importing more than 400,000 t of 
wheat annually; probably 420,000-430,000 t in 1978. 
The government had originally planned to import 500,000 
t in 1978 but this amount was later reduced for various 
reasons. Colombia also imports some 25-35,000 t of 
barley annually, all for malting purposes. The amount of 
barley imported has been decreasing since 1976 with 
increasing national production and hopefully self-sufficiency 
will again be obtained by 1980 or 1981. 

ECUADOR 
Ecuador grew 44,000 ha of wheat in 1978 and 

produced 42,500 t, representing an average production of 
970 kg/ha. This Is a near average yield level but the total 
wheat area is still decreasing and is expected to decrease 
further In 1979. 

The decrease in wheat area is being caused by the 
land tenure system, high cost of inputs, low profitability 
of wheat, drought and rither factors. Many Ecuadorlan 

scientis, etmae there wire only 36,000 ha of whelitI 
1978 with a total production of approximately 35,000 t, 
However, thes lower estimates cannot be hbstantdlgd. 

The barley area In 1978 was estimated at 00,000 ha 
and broduction was 41,000 t, representing an averae 
yield of 700 kg/ha. There is some conjecture that thes 
figures are also Inflated and should be doter to 46,000 ha 
and 35,000 t production. In 1978, the area decreased 
considerably in relation to the previous year and yields 
were also lower due to the effects of the drought and 
the new stripe rust race. 

Most barley farmers have small holdings and could 
not or did not apply fungicide to control the rust, thereby, 
reducing yields considerably. Due to the rust danger, many 
farmers shifted to other crops with a resultant decrease in 
barley area. 

Ecuador grows little or no durum wheat and triticales 
are still In the experimental stage and have not entered 
commercial production. 

Ecuador imported 240,000 t of wheat and 20,000 t 
of barley in 1978. All of the Imported barley was used for 
malting purposes. Wheat imports are increasing rapidly 
due to the lower national production and a rapidly 
increasing national consumption. Domestic per capita 
consumption has increased 50 per cent in the last eight 
years and the trend appears to be continuing with greater 
urbanization. 

Barley imports also represented an increase over 
previous years and it is probable that further increases 
will occur until farmers can utilize varietiei resistant to 
the stripe rust races. 

PERU 
The wheat area in Peru in 1978 was estimated at 

140,000 ha with a total production of 125,000 t. Durum 
wheats probably constitute 40 per cent of this area and an 
equivalent percentage of the production. The barley area 
was 150,000 ha and production was estimated at 120,000 t. 

The wheat area and production were near normal; 
possibly slightly reduced due to drought conditions 
especially in the northern sierra. The barley area was 
somewhat below normal, but production was much less 
than normal due to the drought and to the first effects 
of the stripe rust, which first appeared in 1978. Because of 
the new race, it is anticipated that the barley area and 
production will undergo a further decline in 1979. 
However, a new barley variety (Zapata) tolerant to the new 
race has been released and will be grown commercially on 
limited hecterage in 1979. With further disseminations in 
subsequent year, the barley area and production sould 
recover to previous levels. 

Barley imports in 1973 ware 30,000 t and this Is 
somewhat werap for Peru. Barley Imprt may increase 
unt! the new stripe nust race Is conitliled by Incread 
use of fuilds An reslnt v6aieiessAll of the 
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1M barley in used for malting while most of the local 
ptrhacitlon (90 per cent) is used for human consumption. 

'Peru In.ported 800,000 t of wheat in 1978, which 
wls lese than originally planned. Wheat consumption is 
increasing rapidly due to rapid urbanization and imports
and/or production must expand to meet these requirements.
Increasing yields in the sierra will be a slow and difficult 
process, Lut wheat can be cultivated in the Irrigated coastal 
valleys and if this alternative ispursued, wheat production 
could be expanded rapidly. However, it ishighly unlikely 
Peru will ever be self-sufficient in wheat. 

VENEZUELA 
Venezuela grew only 1,500 ha of wheat in 1979 

with a total production of 550 t. Wheat is grown only in 
certain areas of Venezuela and is not really a commercial 
crop. Total imports c' wheat and flour were estimated at 
500,000 t in 1978. No barley, durum wheat, or triticale 
are currently being grown in Venezuela. 

Table 1. Summary of the estimated wheat and barley 
sown areas and production in 1973. 

Wheat Barley 
Country Area Production Area Production 

ha tonnes ha tennes 

Colombia 35,000 48,000 85,000 150,000 
Ecuador 44,000 42,500 60,000 41,000 
Peru 140,000 125,000 150,000 120,000 
Bolivia 65,000 60,000 118,000 85,000 
Venezuela 1,500 500 - -

Total 285,500 276,000 413,000 396,000 

IMPORTS 
In 1978, the countries of the region imported a total 

of 2,240,000 t of wheat (table 2) which is a significant 
increase over the previous year. Increased consumption 
due to increased population, shifts in dietary preferences, 
less area devoted to wheat, and the effects of the drought 
were all Instrumental In bringing about this higher importa 
tion. In 1979, it is probable that the wheat area and 
production will continue to decline somewhat and 
importations will be even higher, 

The countries of the region imported 150,000 t of 
barley in 1978 (table 2) and this figure would have been 
higher If the data from Venezuela were included. The 
drought, reduced barley area and reductions In yield 
caused by stripe rust were all instrumental in bringing 
about this above average deficit. Since the cultivation 
of barley involves a high risk due to the uncertainity of 
production caused by stripe rust, more farmers will probably
shift to other crops in the future. To revem this trend, 
reslsfnt 'varieties must be released as quickly as possible. 

Table 2. Summary of the estimated WhiAt liad 
Imports, 1370. 

Wheat (tames) Barley (telasl) 

Colombia 420,000 30,000 
Ecuador 240,000 20,000 
Peru 800,000 80,000 
Bolivia 280,000 20,000 
Venezuela 500,000 Unknown 

2,240,000 150,000 

All of the barley imported in the region in 1978 
was for ralting purposes. The commercial malting varieties 
are all highly susceptible to the new stripe rust race, and 
the production of barley for malting purposes has suffered 
extensively. Beer consumption in the region is growing 
quite rapidly and demand for barleys of malting quality 
will increase in future years. If this demand is to be met 
with local production, resistant malting varieties also 
must be Identified. 

FACTORS ADVERSELY AFFECTING PRODUCTION 
Probably the single most important fdctor is poor

agronomic practices. Most wheat and barley is grown 

without fertilization or with very low levels of fertilization,
little attention is given to good seedbed preparation, and 
little or no herbicides are used. In many cases barley is 
relegated to the poorest soils of the region, and wheat is 
generally grown on soils which are less than the bet. 

The use of fertilizer on cereals is limited throughout 
the region and in many countries increased utilization
is unlikely because uf the high costs of fertilizers. In several 
countries, urea costs more than 300 dollars/t and 
phosphorus fertilizers are similarly priced. These prices 
discourage the use of fertilizers on all crops except the rrost 
profitable, such as cotton, potatoes, rice and sugar cane. 
Government policies in regard to pricing of this important 
input need to be reviewed and, in some cases, fertilizer 
should probably be subsidized to encourage greater use and 
subsequent increases in national production 

Similarly, most other modern agricultural inputs 
in the region are expensive and their use is limited Cereal 
production is seldom mechanized and normally all work is 
done with animals or human labor which is the traditional 
way Herbicides and insecticides are generally readily 
available throughout the region but thei costs are high and 
their adoption has been slow. The use of 2,4-0 isspreading 
because of its effectiveness and relatively low price, but 
still the majority of the farmers in the region do not 
utilize any herbicide, 

Most careal farmers in the region have very small 
holdings and grow only small amrounts of eals each year.
Since the holdings we small It isvmy dlfficult for many 

154 



farmers to get credit at reasonable rates. Official government
interest rates In nearly all the countries are quite reasonable 
but in many cases this credit is not readily available to the
small farmer. 

Therefore, these farmers must turn to local lenders 
at high interest rates to buy inputs, or as is commonly
done, the small farmers do not utilize credit and as a 
result have little or no money available for purchasing 
inputs. Credit policies need to be reviewed in each country
and special emphasis must be given to assuring readily
available credit at reasonable prices for the small farmoirs. 

The costs of inputs varies considerably from one 
country to another depending on the input and thecountry. 
For example, fertilizer is very expensive (prohibitively)
in Bolivia and Ecuador and slightly less expensive in Peru 
and Colombia. 

The small farmers of the region cannot buy even 
the simplest and smallest implements due to their high
cost and the limited capital which these farmers have at 
their disposal. As a result of these factors, the small grains
are a traditional crop, cultivated by hand or with animals 
and with little use of modern inputs, 


Small grain production was adversely affected 
by
drought in nearly all the countries in 1978. The drought 
was especially severe in southern Ecuador and northern PeruPrecipitation was not only below average, but it was poorly 
distributed throughout the growing season 

RESEARCH AND EXTENSION 
Several countries in the region have initiated 

demonstration and research programs at the farmer level 
(on-farm testing). The demonstrations are being utilized 
to illustrate thefrompre~oubest technological informer/ad ation derivedexer~mnta~on0n 
 t va~etes, 

from previous experimentation in reqjard to varieties,
fertilization, w eed control, seeding dates arid rates, and 
soil management, 

The on farm research trials are beinig used to verify

research results in farmers' fields mid under 
 farmer 
conditions. In certain instances these t is are being used toascertain recommended levels of the various technological

inputs under the inherent farmer's conditions and economic 

situation. 


Several pro(jrams are planning to give greater emphasis

to the d-"nonstrations and 
on farm testing trials in the 

future. It is row being realized that yields cannot be 

Increased by iw var~oties 
 alone but insteaxd, increased 
production will bn the reult of the combination of better 
crop management, bettr fertilizer and weed control 

MARKETING PROBLEMS 
The availability of markets arid the prices received 

for the commodity are also adversely affecting cereal 
production throughout the region. Most countries have an 
official price structure for wheat and barley which Isquite 

attractive when viewed in relation to international Pria 
but when compared to the cost of inputs and prioe pai
for other crops, they offer much iess incentive. 

Few government arebuying agencies (elevators) 
available in most countries and farmers cannot move their
 
commodities the distances required, so they frequently
sell to middle-men (intermediaries) at reduced prices.
The prices received are frequently 65-75 per cent of the 
official government pi.co. 

When these prices are used to calculate profitability
of the cereals, their advantage is even further reduced in 
relation to the cost of inputs and other crop alternatives. 

In certain areas throughout the region, farmers 
frequently have difficulty in finding a market for their 
grain. All of the countries in the region import more than
80 per cent of their wheat requirements. The millers and 
bakers would rather use imported grain of fixed quality
and purity standards than the national product which is
normally quite variable in regard to purity, quality, and 
moisture percentage. 

Storage facilities are limited and while imported
grain can be contracted for delivery when storage is 
available, the national production must be bought as the 
crop is harvested an( frequently storage facilities are 
inadequate. 

In certain countries, government policies actually 
encourage importation of wheat rather than the utilization 

of tie local productionsubsidized and enter Importations are frequently 
and 

without tariffs, allowing the millersbakers to make good prcfits and thereby discouraging
their participation in the local production 

Throughout the region more storage and marketing 
ter u st b e e must stre a et scenters be established and n mthe various governments 

must develop policies which strnngly encourage the industryt buy elop p o hc t wh foh enc ra t ontrn ng o 

to buy local productin before turning to importation 

VARIETIES
 
Throughout 
 the Andean Region improved wheat
 

varieties are grown extensively and constit 0e the bulk of

the production However. many of these improved variel
 
are quite old and should be replaced by better adapted and
 
higher yielding materialscurrently 
available in the various
 
breeding programs 
 The durum wheat% grown in Peru and
 
Bolivia are unimproved varieties and efforts are being
 
made to replace them as fast as possible
 

In Colombia. nearly all the barley area 
 is devoted to 
improved varieties while in Ecuador about half the area is sown to improved vwrletiet. In Pen and Bolivia more than90 per cent of the total baley area utilizes local varieties; 
however, this Isexpected to change rapidly because the new 
stripe rust race eliminated the old varieties (both Improved
and local) and new varietleswith resstance must be Identified 
and released to the farmms. In a few years, Ite anticipated 
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AW -than O per cent-of the barley ar e In the Vgion 
hSIbetlilng Improved varis resistant to the new 

I- , 
In CloMbl, oldimproved varieties uch as Bonza 63,

TOta 63, Sugismuxi, and Crespo are being grown on most 
of the area. In 1978, two new wheat varieties, Icata and 
Engetiva, were released and in 1978 they entered into 
commercia prpduction. In the central ragion around 

ogota, several Pavon sibs and several lines from the cross 
Clano-Gallo are very promising and should be released. 
In the southern part of the country (Nariflo), three lines 
were multiplied in 1978 for release in 1979 to the farmers. 
These lines are: 

KI Imp-Son63 x Np63 22700-6t 
Mef'"S"Tota63 5 2 129-7n-2n-2n.3n.ln 
Mef"S"-Cpo63 5 1548-1n-2n-ln.2n 

The principal barley varieties in Colombit are V-124,
Mochaca, Galeras, and Surbata, but all are susceptible to 
the new stripe rust race and must he replaced. The research 
program to the brewing industry (Agrofomento) iscurrently 
multiplying three lines for probable release in 1979 and 
1980. All three lines are from the cross MCU 3021-Mochaca 
and are currently designated as PM8, PM15, and PM16. 
PM8 is in the final stages of testing and multiplication,
and it should be named and released in 1979. 

These three lines are tolerant only to the rust and are 
not completely resistant, necessitatin; the use of one 
application of fungicide, instead of the current two ap-
plications. More resistant materials are entering the early 
stages of testing and multiplication and they should be 
available in another 3-4 years. 

In Ecuador most of the wheat area is currently 
devoted to the improved varieties Atacazo, Cayambe, and 
Romero. Two new varieties, Chimborazo and Antizana 
were released in 1977 and will enter commercial production
in 1979. In 1978, the variety Cotopaxi was officially
released and iscurrently undergoing multiplication. Also in 
1978, six promising lines were provisionally named and 
these lines are undergoing final testing and preliminary
multiplication in 1979. The names and pedigrees of these 
lines and the other new varieties are listed below: 

Chimborazo = Mef"S"/M.Rw 2 x Bza 2 

1120911-2e-8e-2e 

Antizana =Cno"S"Gallo 
2782919Y2M3Y-OM 

Cotopaxi = Linea E72-220 
MsD672-220E 

Altar = Tob"S" x DescFrEAI395-e-0e-0e-3e 

Imbabura = TL366A/34-SX x CC 
CM11899-K-1Y IMlY-)M 

Tu n rlJua Am I(Fr2.Fn x Y14I fl4! M .r 

Saraguro = 

x 4M7] 4 
Ell b512.7,,4 

Tob"S".Napo, 
Ell 3958 -2e-'Oy.12@ 

Iliniza 

Sangay 

= 

= 

Lines E72-259 
MsD672-259E 

LinesE72-21 
MsDo72.21E 

The barley breeding program in Ecuador has released 
three new varieties in the last two years. Duchicela (CN48-
C18985, 1117641-1e-1e-ga) was released in 1977 and should 
enter commercial prouuction in 1979. Teran 78 (Dorada
Disti, a) and Convenio 78 (Galeras (KI-CI2376)2, 1117060 
3e-3e-2e) were recommended for release in 1978 and will 
undergo further multiplication in 1979. Convenio 78 is 
a malting variety with tolerance to the new stripe rust race,
Duchicela has marginal malting quality but good resistance, 
and Turan 78 has good resistance and is used for human 
consumption. These three varieties plus the commercial 
variety Dorada (for human consumption only) will become 
the main barley varieties in Ecuador in the next few years.

In Peru, the new barley variety Zapata was released 
by the Universidad Nacional Agraria-La Molina in 1978. 
T'iis variety is tolerant to the stripe rust race and has 
acceptable malting characteristics. Plans are being made to 
seed 6000.8000 ha of Zapata in the sierra of Peru in 1979 
and an additional 3000 ha on the coast. By 1980, the variety
should be in wide scale production. Several other lines 
with better resistance are undergoing final testing and 
multiplication and 2-3 lines should be recommended in 
1979. 

Two new varieties of wheat have recently been 
released for cultivation on the coast of Peru. The variety
Participaci6n was released in 1976 and Costa 78 (Bb.
7C2, CM5452.E.1Y.2M.OY) was released in December. 
1978. These two varieties have good resistance to leaf 
rust, the prevalent disease on the coast, and hiv tPgoJ
adaptation and yield potential. In 1978, several lines 
underwent final evaluation for release in the sierra of Peru 
and two or three of these lines will be released in 1979 to
replace the current commercial varieties, Ollanta, Cahuide,
Huanca, Sinchi, and other local varieties. 

The Bolivian national research program released twobarley varieties in 1977 viz., San Benito and Promesa. 
These varieties were multiplied in 1978 and should enter 

commerical production in 1979 or 1900. However, they
have little tolerance to the stripe rust race and new lines 
with better resistance must be identified quickly and
released to the farmers.A now wheat variety, Velluno 78 (Fr2-S x KS.1-81 1
391Fr-Cou) was released in 1979 to replas 1he old own
mercial varieties Chinoli 66, Chinoli 70, and v local 
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ew line M x MOM K WN x -n)hal 
diie lmliwy sali md willUtb of nutlpllcatio 

nbrelaidn 1079. By 1i1 several lines of 
illiE@ orin iiad be rady for r!eas. 

SEED EDISTRY 
; In the last two wars, the various research programs 
inthe region have been very active in releasing wheat and 
barley varieties. This activity is expected to continue and 
maybe even intensify as more barley varieties am released 
to overcome the stripe rust hazard. However, once the 
varieties are released, their delivery to the farmers Isusually 
delayed several years because most countries lack an 
efficient seed certification and multiplication program. 

Several programs are aware of this problem and 
effort are being made to organize efficient seed certification 
organizations. These organizations play an integral role in 
the delivery system from the experiment station to the 
farmers and this role must be emphazised because a variety 
is of no value unless it is in the hands of the farmer. 

GRAIN END USES 
Wheat is commonly eaten throughout the region as 

bread. Limited use is made of wheat in soups and other 
preparations and very limited amounts are used as animal 
feed. In Colombia and Venezuela barley is primarily used 
for malting purposes but in the other three countries, it 
is used mainly as a human food In soups and other focd 
preparations. In certain parts of Bolivia and Peru, barley 
is ona of the staple food crops. There is limited use of barley 
grain for feeding animals but some barley is grown as forage 
In Bolivia and Peru. 

Durum wheats are grown only in Peru and Bolivia 
and estimates indicate they constitute 40-50 per cent of 
the total wheat area. Durum is eaten in soups and other 
traditional preparations of the people of the sierra of these 
two countries. Triticale still isnot being grown commercially 
In the region but it is being evaluated as both agrain and a 
forage crop. 

DISEASES AND PESTS 

1.Strips Rust 
The cool temperatures are the main determining 

factor for the major disease of the region, stripe rust 
(P. strilformis). Stripe rust races which are specific on 
wheat, barley, and durums are prevalent throughout the 
region. Since temperatures fluctuate only slightly and are 
cool throughout the growing season, stripe rust infects 
both the leaves and the heads of the small grains. Losses 
sproaching 100 per cent are common if susceptible varieties 
are grown. 

The Andean Region is frequently cited as possessing 
the highest virulence and the greatest diversity of stripe 
rust racs in the world. One fact is certain, virulence patterns 

change frequently and' em mes Wrsild s*6iy iiii 
ame chas mid their dlmmlnotmn am 4@6ito by ft 
fat tht small rads am gmwn throug mtthe yerw h 
Colombia and Ecuador. thereby constituting a ysw s 
hast forthe palthg. 

In law 1975, a new rac of 'stripe rut on birley 
suddenly appeared in the area near Bogota; Colombia. 
Prior to the appearance of this race, stripe rust on barley 
had been aminor disee problem. However, the new race 
(a variant of Race 24) was both highly virulent and ag
gressive and attacked dl of the commercial barley varieties 
in Colombia. By late 1976, the new m.e had spread to 
southern Colombia and was causing devastating losses. By 
June 1977, the race had moved N far south as southern 
Ecuador, eliminating all the maltinfbarleys of Ecuador and 
all but one of the commercial varietiesgrown in the country. 

The race was Identified in Cuzco, Peru (southern 
Peru) in February. 1978. By May, 1978 it had spread to 
nearly all of the barley areas of Peru, eliminating all com
mercial varieties. Preliminary reports in January 1979, 

indicate the new race has been detected in the sierra of 
Bolivia. No one knows if it will continue its southern 
migration into the barley areas of Chile and possibly even 
Argentina. 

Since none of the commercial varieties are resistant 
and since little of the breeding materials present in the 
various research programs carries suitable levels of resistance, 
the world collection of barley was quickly screened and 
fungicide trials were initiated. 

Bayleton was identified as the most effective fungiciae 
for controlling the stripe rust. Two applications of ap. 
proximately 500 gm/ha each gave very effective control, 
but increased production costs considerably (approximately 
$40 US/ha). Due to these increasedcosts and the uncertainty 
of control, farmers reduced tne barley area drastically in 
1976 in Colombia. By 1978, with increased confidence 
in Bayleton and with increased barley prices to offset the 
additional production costs, farmers aga-n began to expand 
the barley area but the total area is still 30.000 hectares less 

than in the pre-rust years. When resistant varieties are 
released, the area will probably increase further if the 
current price structure and demand holds; however, this 
will take at least 2-3 years. 

The screening of the world barley collection identified 
some 250 lines which had res*stance to the new race. Most 
of these linr- originated from Ethiopia and probably 
represen, only one or two genes or blocks of genes for 
resistance. These lines were quickly evaluated for adaptation 
and yield potential and were entered into the various 
crossing programs. The results of these crosses will not be 
forthcoming for at least 3-4 more years, but fortunately 
resistant varieties may be reileased sooner. 

The CIMMYT base program in Mexico ands nearly 
all of its advanced materials in wheaL barley, triticale and 
durums for screening inEcuador. 
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L's ,alfowDsr Vlms41YSV)
"* • This hsh benome more prevalent In the last 
tio yeas. It Is transmitted by aphids and his caused 
obex hidons to barley and wheat In Colomble and 
Ecuador In 1977 and 1978 is well as unascertained damage
In Peru and Bolivia. 

Aphids and BYDV seem to lie more prevalent Indry 
years such as 1977 and 1978, ane less damaging Innormal 
or wet years. However, In the list tao years the aphids
have become established and most of the native grasses are 
Infected, serving as an excellent reservoir of Inoculum. 
BYDV may now become an endemic disease In the region,
It Is almost certain that Peru and Bolivia have or will have 
similar problems with BYDV. 

Ecuador serves as a screening site for barley yellow
dwarf disease. All materials received are screened for 
resistance to It, and also to stripe rust, and the results 
are reported to the Mexico base programs. 

These data then serve an important role in CIMMYT's 
effort to incorporate broad based stripe rust resistance into 
all new advanced lines. In a similar manner, data on 
adaptation and BYDV tolerance in the Andean Region are 
utilized in the crossing program to obtain better materials 
for future use in the region and throughout the world, 

3.Other Diseases 
Some other problems in the region include leaf rust 

on the coastal areas of Peru, stem rust in the drier lowlands 
of Bolivia, Septorla and Helminthosporium in the humid 
lowlands of Bolivia, and an increasing problem with 
Sclerotlum sp, in the coastal areas of Peru and Ecuador. 

The main disease on barley is stripe rust, but the 
various Helminthosporium spp., Rhynchosporium secalis,
and leaf rust are also prevalent diseases. Leaf rust (P.
hordel) is the major disease of barley in the coastal areas 
of Peru. Sclerotium sp. is also becoming more prevalent 
on barley in these areas. 

4. Insect Pests 
Insects on small grains are of limited importance.

Aphids are becoming more prevalent but cause only minor 
direct damage. They are of economic importance because 
they serve as vectors for BYDV. Soil and storage insects 
are present incertain areas but cause minor damagegenerally. 

NURSERIES 
The second set of regional nurseries was prepared and 


distributed to the various countries in 
 Latin America in 
1978. Three nurseries are currently being prepared and 
these are called the Vivero de Enfermedades y Observaci6n 
de Latino Amdrica for wheat and barley (VEOLA and 
VEOLA de Cebada) and the Ensayo Latino Americano de 

las Roys (ELAR). 


The VEOLA for wheat and barley is principally a 
screening nursery for diseases and adaptation, similar to the 
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RDISN In the Middle En. The principle ,unis'nf W'e
VEOLA de Cebeda is to identify lines rslsto to tis 
stripe rust rue In the region., Une displyinlg 'I WWe 
throgiout the region are !sted for, -dap tO , and 
those showing promise will be multiplied for hpid fteem. 

The ELAR Is basically a trap nursery smiar tothe 
RDTN of the Middle Eist. It Iscompoed ofthe coanmmenil 
wheat and barley varieties of the region and thedifferentials 
for each of the three major rusts. Its objectives are to 
monitor race changes In the rust as they occur and hope.
fully help map the distribution pattern of the various 
rusts throughout South America. 

On a practical basis, its main purpose Is to serve as 
an early warning system for new races In the rusts so that 
breeders in the region can change varieties before the new 
virulence becomes prevalent and in this way diminish losses 
due to susceptible varieties. 

The VEOLA and VEOLA de Cebada are composed 
of the advanced lines from each of the breeding programs
in the region, plus materials from Mexico and other countries 
in South and Central America. In 1978, materials were
 
received from Ecuador, Peru, Bolivia, Colombia, Brazil,

Guatemala, South Africa, Holland, and Mexico. 
 These
 
materials wee sent to Guito, prepared in sets. and
 
distributed to selected sites for evaluation.
 

In 1978, 30 sets of these nurseries were distributed
 
to the following countries: South Africa, Peru, Bolivia,
 
Colombia, Ecuador, Mexico, Guatemala, Guyana, Brazil,

Chile, Paraguay, Uruguay, U.S.A, Kenya, Venezuela,
 
Argentina, and Holland. Of the 30 sets, twelve will be
 
grown in the Andean Region and 26 will be grown in
 
Central and South America.
 

The data from the first regional nurseries prepared

in 1977 are still being received. When the data are complete,
 
a summary will be made and will be sent to each of the
 
cooperators. These data should identify lines with broad
 
adaptation and with a broad based disease resistance.
 

The regional program also assists in the distribution
of the CIMMYT nurseries in the Andean Region. Discus.
 
sions between the regional national scientists and CIMMYT
 
staff result in the most important nurseries for each program
being delineated Every effort is made to have CIMMYT 
supply these materials. 

In certain instances, special nurseries or materials 
for special purposes such as the world collection of barley 
for stripe rust screening, winter wheat materials and 
nurseries for the altiplano of Peru, etc, are also ascertained. 
All efforts are made to obtain whatever germ plasm is 
necessary to resolve the multitude of problems present in 
the Andean Region. 

TRAINING 
One of the basic goals of the project is to ssist the 

countries of the region to strengthen their national resarch 
programs. This stlstance is acoil ishe in enssy ways, 



but one ofthe moot npOrtft is through the training of 
nhlmnal UCientmsts, The training Isgenerally of a practical 

lsMWimii Involmshort or medium length visits or courses 
in Melxco. In certain cae, poet-graduate training is also 
ftolthed, generally at the M.Sc. level, 

In 1978, eight regional wheat scientists were trained 
in CIMMYT, Mexico for periods ranging from 6-8 months. 
Four were trained In plant breeding (one Ecuadorian, three 
Bolivians), three in wheat production (one Bolivian, one 
Ecuadorian, one Colombian), and one Ecuadorian was 
trained in experiment station management. A Peruvian 
scientist spent one month in the plant breeding course. 
Training of this type will continue to receive priority in 
order to develop a highly trained team of wheat scientists 
in each of the wheat research programs in the region, 

In 1978, one Ecuadorian scientist was given a 

fellowship to obtain his M.Sc. degree at Chapingo, Mexico 

in plant breeding and genetics. In early 1979, a Peruvian 

scientist will begin her Masters program in plant breeding 

and genetics at Oregon State University. There is a need 

in the region for more training at the graduate level (M.Sc.) 
and every attempt will be made to meet these requirements, 
but the number of candidates will depend on the financialsupprt aailbleor hesefelowshpsin 

Short term training in Mexico is generally for 2-4 
weeks. It is a very important part of the overall training 
program. During these visits the scientists work in areas of 
special interest such as pathology, breeding, and agronomy 
and/or spend their time selecting new germ pldsm. These 
visiting scientists also become better acquainted with the 
CIMMYT philosophy, organization, and staff and better 
understand how CIMMYT functions and what it is trying 
to accomplish. 

In 1978, five regional scientists spent three weeks 
each in Cd. Obregon, Mexico, during the main wheat 
season (one each from Colombia, Ecuador, and Peru, and 
two from Bolivia). Three scientists also visited during the 
summer season in Toluca for a period of 2-4 weeks each. 
One of these worked with the CIMMYT pathology program, 
one with the wheat breeding program, and one with the 
barley breeding program. These visits will continue on 
an annual basis since they represent an integral part of the 
training program for the regional scientists 

WORKSHOP 
In October, 1978, scientists from three contrie met 

in Lima to visit the Peruvian wheat research program for 

the coastal areas. The visit lasted 10 days and all the wheat 
areas on the coast were visited. These workshops allow the 

scientists to become better acquainted with other research 
activities in their region and contribute greatly to a better 
spirit of cooperation. Annual workshops will continue to 
be held and each year a different national program will 
serve as host. 

CONFERENCE 
In'May., 1978 a regional wheat .onreww ihe 

In Quito, ENudor. The ,maln, tpics of the "Oller 
were the problem with stripe rust of wheat Yid be#y, 
the concepts of on-farm rm*oh anld methods of tranditlh 
new technology, and the potential for triticale In the 
Andean Region. Approximately 46 invited scientists plus 
30 Ecuadoran scientists attended the confernce. -The 
majority of the Invited scientists were from the Andean 
Region but delegates from every country in South America, 
Guatemala, U.SA., Mexico (CIMMYT), Canada, South 
Africa, and Holland also attended. 

The conference provided an excellent opportunity 
for the delegates to exchange ideas and discuss mutual 
problem areas and it greatly enhanced the spirit of co

operation between the various wheat workers. A conference 

of this magnitude will probably be hal" every four or five 

years and each successive conference will address the major 

problems confronting the expansion of cereal production in 
the region. 

REGIONALVISITS
 
the Anan eg iou rogram t
the implementation of the various research programs.

The regional CIMMYT representative makes frequent trips 
to assist in the selection of materials, reading of disease 
reactions, planning of future trials, observation and 
implementations of off-station trials and demonstrations, 
etc. In this regard, several visits were made to each of 
Colombia, Peru, - iviersd within Ecuador.
 

Co i Peru, inuti e th espo n l
This technical input isone of the prime responsibilities 
of the regional CIMMYT staff member and through this 
activity, a type of regional coordination is achieved wherein 

all the programs are working together for one common 
goal i.e., to increase cereal production. 

EQUIPMENT FOR PROGRAMS 
In 1978, a large amount of basic field and laboratory 

equipment was purchased for the programs in the region. 
Included were items such as plot threshers, plant threshers, 
seed cleaners, small mills for qualitv laboratories, and basic 
pathology equipment for collection, storing and inoculating 
rust spores. The purchases varied from one country to 
anothet depending on the needs and the equipment avalable 
beforehand. 

The objective was to furnish each program in the 

region with the basic research equipment necessary to 

conduct an intensive wheat research program. The current 

need, of the programs have been resolved but additional 
purchases will be necessary in the near future as programs 
expand and as new problems are confronted. 

CONSULTATIONS 
Consulting by CIMMYT scientists continued to play 

an importan; role in regional activities. A total of veven 
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CMY1114T WhW~ sc11311tists11 at beeif onceVisited the rieio'
* yew. TIem 

,WPlitiiI but ili theyhelps-great deal In ownehting the 
rilotishil betwem the Mtonal programs, the CIMMYT 
relonal 'pWroar, and CIMMYT, Mexico. 

,, Og apeI visits ae geirally for mapeific 

Theng visits
will continue as the need and opportunity arises. 

The regional program not only gives direct suppoi,
through training, equipment, and technical assistance,
but also attempts to serve as a catalyst for wheat research 
throughout the region. 

Efforts are made to encourage government officials 
and administrators to assist agricultural research programs 

and ariculture In gmehl Frqun vist u eMoe i$IN 
administrative h166 of NtaMd ra oulsigra pt A" 
them infomed of shel ipolwsov adto i6ubjiesii 
increased sipport for r r . n prodslon. 

Success in the form of i ess ierilltia i10 4
tion can only be achived when the v*losis o b 
and agencies in the region decke to glv agriculemd 
agricultural reseach its necessry priotity. The.Andrean 
Regional Program is striving to achieve this goal through
its various activities and through its direct participation in 
the agricultural sector and the agricultural research programs 
of the region. 

EASTERN AND SOUTHERN AFRICAN PROGRAM
 

INTRODUCTION 
CIMMYT appointed a wheat breeder in 1976 to 

the Eastern and Southern African Regional Wheat 
Program. The operation is based at the Kenya National 
Plant Breeding Station, Njoro, some 200 km north 
west of Nairobi, Kenya. 

The CIMMYT activities in this program are mani-
fold. They include screening of germ plasm for disease 
resistance; circulation ofofunloi'uniform yield nurseries; co-o~resstace;cirultio yeldnureris; 
operative measures with regional countries to assist in 
the improvement of wheat and triticale production;
facilitating visits by local scientists to observe wheat 
and triticale research in neighbouring countries; 
conducting workshops to train national scientists; and 
consultations by visiting CIMMYT staff with national 
program scientists, 

The countries in the region for the purpose of 
regional wheat cooperation range from Ethiopia in the 
north to Lesotho in the south. In total, 17 countries 
are included, and working contracts havebeen established 
with 14 of them. In 1978, discussions wee held withnine uf these countries, 

Several countries in the region have been involved 
in military activities, and to a degree, this has limited
the wheat work. Ethiopia, Somalia, Uganda, Tanzania, 
Zambia and Mozambique have been preoccupied with 
military action. It is encouraging that good ,ontacts 
have been established at the level of agricultural research, 
despite the strife. 

In several of the wheat and triticale programs of 
the region, significant progress was made in 1978, and 
comments thereon are provided below. Also, some 
basic background data on countries In the region, are 
presented in table 1. 

BURUNDI 
Over the past three years a number of triticale 

lines have been introduced in Burundi which have 
given a higher average yield than most bread wheats. 

Limitations to wheat growing on Burundi lateritic 
soils are low pH and probable aluminum toxicity. Many
wheats when planted in these soils died after a few 
weekssuch asof plant growth, while certain other varietiesRomany grew to a height of over one meter 

a Roce yields of o-2tnhae 
Most triticale Introductions showed a similar 

performance to Romany. This has raised great 
expectations in Burundi, to increase yields of triticale, 
and to provide a locally produced flour that can be 
mixed with whteat flour. Many questions however, 
still have to be answered viz., soil fertility, seed 
multiplication and distribution. "ne marketing of the 
pioduce is also complicated, as there are many small 
holders living in isolated areaswith poorcommunications. 

The new varieties of triticale and wheat have
provided a burst of new activities, which can resultin significant benefits for Burundi as well as Rwanda 
and Zaire. 

KENYA 
Research work in Kenya has continued along the 

lines of producing new stem rust and stripe rust resistant 
bread wheats. The long :arm program has been very
successful over the years. Many Kenyan bread wheats 
continue to show very good resistance in the reglqns
of the program and also in other parts cf the world. 

Recently released vmritles, K. Kifla andespecaily
K. Fah;i are rapidly expanding in area which indicates 
a very rapid adoption by farnmers. A contributing factor 
is the availability of quality seed. In recent yeaws, over 

CIMMYT mists the national proams of Eunmm African countries North Africe end the Near Ent Intheir ressch proprane Owreu theismigtment of a CIMMYT sdentist, bad In Kenya. The CIMMYT involvemwt Is fnawed by a pant from the Cwanja InontiandDI@Wopmnt Agency. 
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TaIIoi. 

eisiy "pp. 

Surundl 
9thiplm 
Kenya 
Madagascar 
Malwi 
Mozambique 
Rhodesia 
Rwanda 
Somalia 
Tanzania 
Uganda 
Zambia 
Angola 
Botswana 
Lesotho 
Swaziland 
Namibia 

uGIosdsm.thueal aduut, Whom ms ad Impm mo I loo 

OLt. IMl Pop. Rut. Per mi 
MM 1971 UDnn i1O SlimpMIiens Peaaolitldu Millieme 1,10 

4.0 2 7.2 120 
30.2 12 53.9 100 
14.6 10 31.3 240 

8.0 16 16.3 200 
5.4 10 9.8 140 
9.9 6 17.7 170 
7.0 19 15.2 560 
4.5 4 8.6 110 
3.4 28 6.5 110 

16.5 7 33.1 180 
12.7 7 24.8 240 
5.5 36 11.5 440 
6.4 18 11.7 330 
0.7 12 1.4 410 
1.3 3 2.1 170 
0.5 8 1.0 470 
1.0 32 1.9 990 

Population data from 1978 World Population Data Sheet, 
Population Reference Bureau. 
* Estimates from various sources and recent years. 

Od mi.bue 
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3,000 
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2,000 
2,000 

13,000 
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80,000 
-

15,000 
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200,000 

60,00 
6000 
18,000 

150,000 
-

15,000 
80,000 

100,000 
15,000 

140,000 
110,000 

? 
13,000 
10,000 
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half of Kenya's wheat area has been planted with certified 
wheat seeds. This has benefited many farmers, and it 
has proved to be an excellent channel for the newly 
released varieties. In 1978 several lines were multiplied 
for release in 1979 and probably two, K 6916-6 and K 
6934-117, will be named soon. 

Another promising development is the large 
scale multiplication of the triticales: T 50, T65 and T 74. 
Njoro Plant Breeding Station has seen yields of these 
triticales that are consistently above bread wheats in 
nearly all the wheat areas of Kenya. Current interest is 
focussed on determining the best utilization of this 
new resource. Triticales will be available to many 
industrial users, and results from these tests will 
determine how much support this new crop will receive 
from consumers. 

LESOTHO 
Wheat studies in several parts of Lesotho have 

clearly shown that yields can be much higher than 
currently obtained. Several research activities are directed 
towards Improving these very low average yields. The 
main areas of yield limitations are the land use patterns, 
low soil fertility levels and the low moisture holding 
capacity of the soils. 

In nearby South Africa, many cultural practices 
have been developed that can be applied in Lesotho. 

MADAGASCAR 
This rice eating country has felt the rapidly 

increasing demand for wheat, which has to be met by 
imports that cost the country badly needed foreign 
exchange. The government has committed itself to 
developing wheat production in the country. 

Wheat and triticale research hasproducedanumber 
of good varieties in recent years. These are now being 
distributed to farmers by a cooperative project of the 
Malagasy and Norwegian Governments, FIFAMANOR. 
The stem rust resistance of these varieties is superior to 
the od tall types that were planted on a limited scale 
in earlier days. There is a shortage of seed of these 
varieties. 

In 1978, a wheat workshop was held in Madagascar 
to show the requirements for growing wheat and triticale. 
Some 25 participants observed vigorous, healthy wheat 
crops at FIFAMANOR, in the region of red soils. The 
station has practiced soil improvement methods, and 
resulting yields of wheat and triticeale are at the 3-4 
t/ha level. 

Rapidly growing imports form a strong 
encouragement to expand local wheat production. The 
various agence and projet In Madalascar au wotlng 
hand in hand to slve wheat p aduti poblm - at 
the farmer's level. Rmntlnt oduiesNoftthv oswtlal 
and triticele lines from Kenya ad Maelas Nove iho
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that Wmft'inlevad elewhere, m also promising on
the dane, Much, gronomic reearch work need to be 
aiellad, In 6rder to rase yields to the'necery, levels,
to sustdai a healthy wheat irdustry. 

MALAWI 
It is self sufficient in practically all food crops,

with the, exception of wheat. The country has tested 
wheats over several years, especially Introductions from 
South Africa, Kenya and Mexico. 

In 1976, results with K. 6290-4 (called K.Nyatiin Kenya) were so conclusive that the Ministry imported 
a commercial amount of K.Nyate seed. This was increased 
in 1917 under irrigat:on and distributed to small farmers 
in the Western Hills, in the border area with Mozambique. 

A very successful field day was held in 1978 atthe Research Station in this area, the Kirk Range. Many
research plots on fertilizer levels, seeding rates and dates 
showed farmers, extension officers and other government
staff how wheat should be grown. Recommended 
practices are based on the results of the Research Station.

With the recommended variety already in the 
hands of the farmers, production of wheat will quickly
increase. Malawi has a very active marketing agency
which has established a good price for wheat. It has 
also organized storage and transport facilities to the 
mill in Blantyre. 

Some triticales have also given very good yields
in the hills. In one test, yields of three varieties were 
above 4000 kg/ha and in the same test, K. Nyati yielded
3100 kg. Response to nitrogen fertilizer was very clear, 
and more work on adaptation of triticale to Malawiconditions is planned. 

MOZAMBiUUE 

Because of a rapid 
 growth in wheat imports, the 

government has placed a priority on expanding wheat 
production. 

South of the Zambezi, there are some areas where
wheat has been tested extensively under irrigation. In the
northern parts of the country, wheat fits in best at higher
altitudes where water is available from irrigation or from

rain and residual supplies in the soil. 


After independence, wheat research and production 

were severely affected by a shortage of staff. Only in 1978 

could the national wheat research 
 program be started up 
again.
 

In 1978 
 in the lower parts of the Limpopo River, anumber of varieties was tested in research plots. Some 
varieties were vigorous, especially the Rhodesian line 
69/12A1. 

Wheat research in the north is also carried out by

the staff of the national program based in Maputo. The 

recently introduced varieties from East Africa were planted

there. Results will be of Interest not only to Mozambique, 

but to Malawi as Well, bews. of simiar onditioni. 
With the thenge Over in peilusil,mod the "Watnuil 

shortage of "trained staff, ?dozunbique'"elburtrntly
handicapped to launchia Strng preduclion nipelgn. 
However, research work has been started again. The NationalInstitute has formulated a packae of wheat lrowing
recommendations. The variety Inia 6 is racommended for 
the five production zones of the country, especially for 
irrigation. 

RWANDA
 
Wheat is grown by many farming families on very

small plots in the highlands, mogtly for home consumption. 
The National Wheat research program has located several 
testing sites in the northern part of the country, where 
wheat is most frequently grown.

Introductions from Kenya, Mexico and Tanzania 
have given very encouraging results in these test sites. 
After several years of testing, Romany and Norteflo have 
been multiplied on the government szations and distributed 
to the farmers. 

In 1978, Norteflo showed heavy stripe rust infection 
at the three multiplication sites. Several resistant lines 
are available however. Recent introductions from Tanzania 
and Kenya appear to offer new varieties that are suitable 
to replace Nortefio, especially the K. Fahari cross, K. 
66484. 

Also very good yields were obtained with triticales 
(T 65 and T 74), from Kenya. Some seed was given to 
workers on the Research Station, and comments were
favorable about taste and sweetness of triticale when it 
was made into local dishes. 

With these viry encouraging results in wheat and 
triticale research, ihere is much interest to expand their
cultivation to lowe, elevation areas in the country. In the 
densely populated areas such crops as banana, maize,

sorghum are very intensively cultivated. Some 
 potential
 
areas for expansion may be found to the east and west of
 
Butare In the southern part of the country.
 

In many countries in Africa where wheat is grown by

small holders, weeding and threshing are very time
 
consuming activities. Back pack sprayers and small stationary

threshers may have to be introduced, in order to intensify
 
production. 
 In some countries the infrastructure Is not
 
yet available for these technical 
 Inputs. The problems for
 
the growers of wheat or triticale remain large.
 

SWAZILAND 
Little wheat is grown in Swaziland at preswnt. In the 

early 1970"s several Irrigated farms sucoesafully produced
wheat, but there were marketng problems, severe bird 
damage to the crops and also dlseae demege. 

In 1977 and 1978 sveas9 wheat yield ate wre 
grown at the National ArpImltural Ressend Station and
yields of 3000 k&%ha ww rpiq under Ilo tlon. In one 
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* Key, tdtkln yielded about 15 per cent above 
thw est hidb whoaf, parly due to loss damage by birds in 
tIlctee. Ao. the South African tests of SARWEIN were 
eValuated, and some' entries yielded above 4000 kg/ha, 
Dwarf wheats selected from CIMMYT materials In South 
Africa for Irrigation conditions yielded the highest. The 
Rhodesian line 8:/12A1 was also very promising, 

Limited resources for research'have restricted wheat 
studies to variety introduction and simple agronomic 
tests. There is a strong case to use the recommended 
South African wheats, as thse can be readily sold in the 
Republic. 

Land tenure and cropping activity in the small 
holdings are not directed towards wheat production.
There is a general lack of irrigation, so wheat could only be 
grown with moisture from rain or from residual moisture, 
There isvery little effort Inwheat search due to asevere 
shortage of trained staff. The government would like to 
reach self-sufficiency in wheat and 10,000 tonnes will be 
needed per year. Training of wheat research workers has 
started, but no date has been set for the Initiation of a 
national wheat production program, 

ZAMBIA 
Wheat imports in Zambia are larger than in the other 

countries in the region with the possible exception of 
Mozambique. The Zambian government has committed 
several staff members to work on the increase of wheat 
in the country and it has also obtained considerable assistance 
to stimulate production. 

Two types of wheat production are possible in 
Zambia; a capital intensive, high output type of wheat 
growing under irrigation in the cool season; and the growing 
of wheat under rainfed conditions in high altitude during 
the warm se3son. Developments are progressing with 
irrigated wheat production, while rainfed production is 
being actively studied. The most promising area for this 
second type of production is the Northern Province. 

Follar disease has been very serious in the limited 
areas of wheat under rainfed conditions in the Center of 
the country. Helminthosporium sativum reached such 
epidemic conditions that practically no yields were 
obtained. 

Triticales yielded rather well in Northern Province-
2.65 t/ha when the best seven lines from different nurseries 
were averaged. This was 25 per cent above the best breed 
wheats in the same tests. The test weight was about 11 per 
cent below the breed wheats however, and the milling 
percentage would therefore also be lower for the triticales. 

Agronomic studies on fertilizer doses and liming 
will continue to raise yield levels from one t/he to above 
2 t. With such yields, Zambia will be able to produce much 
more wheat than at present. 

DISEASE ICREENII 1U IUTRODUCTION UVURIU ' 
II KENYA 

In bread wheats, excellent natural Infectl6o of 
stripe rust and stem rust occur at the Njoro National Plant 
Breeding Station. In addition, seedlings ae attacked by
stripe rust and in the presence of adequate humidity, 
very good leaf infections also occur. Although head 
Infections can be seen at Njoro (2140 m elevation), the 
greatest incidence of infections in the head occurs at 
Mole, astaticn at 2852 melevation. 

Part of the new introduced nurseries was hill planted 
and scored for rusts in the offseson. Selections made in
1977 were repeated in the offseason, to confirm the
previous rustscores. 

In the offseason, stem rust in durums ismore virulentthan in other seasons. Only eight lines out of 181 pre
selected durums showed acceptable stem rust resistance. 

The best looking lines In the repeat nursery were 
selected by Njoro plant breeders. They obtained over 60 
selections of wheat, durum and triticale for further tests 
in the National program. In the review of 1977 preliminary 
yield trials, four introductions were identified for nationwide 
yield trials: 

R 199 Kavkaz/Cno x Chris-On SE 375-35-5S-OS-3Ke
 
R200 Kavkaz/Cno x Chris-On SE 375-35-5S-OS-4Ke
 
R204 Brochis CM 5572-1-1Y-5M-1Y.2MOY
 
R206 Brochis CM 572-0.1Y.5M-2Y.2M-0Y
 

The cooperative screening program of 1978 is sum
marized in table 2. Plantings in the main season were much
 
larger than in the offseason 1977-78. With little moisture
 
available in the offseason, irrigation facilities became a
 
limiting factor. A drastic reduction in numbers is achieved
 
by this system of repeated screening in different seasons.
 

Table 2. Cooperative Screening Program 1170 of Whests,
 
Triticales and Barleys selected in Kenya i, previous
 
seasons.
 

Nursery Origin Numbers 
Niere 1377 selected 

Repeat Nursery 1377-73:
Read eat 752-70 

rua 181 27 
Trc 152 33 

Repest Nursery 1178: 
Bread Wheat 6 865 
Durum 493 115 
Triticale 36 40 

Barley atMou Nrok 574 61 
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*VASlReComed Rm.its from these osmal plo m -repd t t 
agency which supplied the introduction. The data -wea

Stem Rust Parental Collection 461 396 vital link in the worldwide networl of whiet scmilrkg 
to find broadly based types of resistance. Timely retume 

Yellow Rust Parental Collection 89 89 contribute to this Identification of new sourms of rust 
resistance. These must be intercroed with high yielding

African Coop. Wheat Yield Trials 30 10 types. It is rare that a new introduction of bread wheat 
appears to combine the required resistance with the needed 

Screening Nursery ACWYT 60 35 adaptation and yield levels. Kenyan wheats that have 
resulted from many years of selection in this environment 
are well adapted.

In table 3, the new materiats introduced from many Triticales differ in this regard from bread wheat, as 
parts of the world are summarized. Over 23,000 entries many new introductions show good adaptation and very 
were planted, with the largest numbers for bread wheats, little disease. The percentage of triticales kept for further 
followed by barley, durum and triticale. screening (table 3) is accordingly high. 

Usually these new introductions are planted in single In 1978 two groups of new bread wheats were 
hills, as the rusts eliminate such large numbers. In bread promising by showing 

very 
a number of crosses with good 

wheat, over 90 per cent were eliminated, as based on stripe stripe and stem rust resistance. In the 11th International 
and stem rusts. Bread Wheat Screening Nursery and PC-Bread wheats 

Foliar diseases created havoc among the barleys as from Mexico, outstanding crosses included:
 
well as the rusts. In addition to the frequently poor
 
adaptation to the fairly warm day neutral highlands
 
conditions, only three per cent of the baileys was kept. 
 CM 33203, Bobwhite = Aurora x Ka: Bb/Woodpecker 

Some breeding programs provide new germ plasm in 
the form of segregating populations. These have to be CM 33090, Chat Kavkaz-T a7 to= 
selected on an individual plant basis. However, to make this CM 33027, Veery = Kavkaz-Buho/Ka.BL,
 
an 
 effective selection, short rows are planted in the first CM 36867, = Jupateco-Alondra
 
year of introduction. Most rows show too much rust and CM 38344, 
 =Ka x Kal-Bb/Kal-Bb x Mildress 
are discarded. The harvested rows are planted in larger CM 34630, Gallo-Cuckoo x Kavkaz.Super X 
plots in the following main season for more detailed 
selection. With the large influx of materials, it is obvious 
that only small samples of each introduction can be grown. Tables 4 and 5 respectively show other bread wheat lines 

from the 1 th International Bread Wheat Screening Nursery
 
Table 3. Screening of Small Grain Introductions at Njoro, and from the PC (pure seed small plot multipl ications)
 

Kenya,119781. from Mexico, with their stripe rust and stem rust ratings.
 
,__Stripe rust and stem rust were low in these selections in
 
Origin 
 BW D 8 Oats Rye Tc Totals Njoro and Mole. They will bp further selected and then 

- yield tested.
 
Mexico 3711 382 1044 1510 6647 A number of durum lines showed good stem rust

Andean Region 1555 45 155 155 1910 resistance (table 6). Usually stem rust is not virulent on

U.S A. 1061 2523 362 471 4423 durums, but in the Njoro offseason, good screening was 
Near East Region 2700 690 842 4232 possible.
 
Turkey 1340 728 2068
 
Egypt 906 906 In triticales. many lines showed very good resistance
 
ICARDA 846 740 829 140 2555 and very good yield (table 7). In international yield trials

Jordan 69 69 such as the ISWYN and the Regional Wheat Yield Trial,

Portugal 16 1.3 a triticale is usually included with many bread wheat, and

Cyprus 	 259 259 durums. In such tests in 1977 and 1978 at Njoro, a triticaleF.A.O./Near East 7 7 	 14 was the top yielder in every case. 	 It must be mentioned 
Total 12142 2654 5659 362 477 1805 23099 	 that there was a prolonged drought at planting time. 

Despite this severe stress condition, triticales proved to be
Total kept 963 337 165 25 285 1775 very high yielding and vigoious. This good adaptation 

coupled with dises resistancj in the East African Highlands
Percentage kept 8.0 12.7 2.9 6.9 0 16.8 7.7 clearly demonstrates the potential of this new crop. 

=BW = Breed Wheat D Durum B = Barley Tcl = Trlticale In the 2nd Afilcan Cooperative Wheat Yield Trial
in 1978, triticaes were consistently among the beat yielders 
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(igle 0I. The weu yield of the three bet trficales was 
3.j tAc whl thebut three beed whoata yiedd wound 
21 tfih-. 20 per yielddifference Infavour of the tritical"s. 
This percentage differnce corresponds ,closely to the 
percentage difference measured in the trials held in the 
previous year. 

Some selected characteristics of the varieties grown in 
the 2nd ACWYT are shown In table 9.The yield advantage
of the triticales over bread wheats ispartly reduced by the 
lower hectoliter weights. 

In the 2nd ACWYT, triticales showed outstanding
resistance to stripe and stem rust. The disease scores are 
shown in table 10. 

There was vey active nooperation In 177-78 ae dwn k 
table 11. Results from t1ooun*lathwbel* n repnsdduk. 

The most impressive remt Indicated in table 11 Is 
the performance of two triticules that were included In. 
the First African Cooperative Wheat Yield Trial (ACWYT).
In every test Tcl 65, which is aBocurn election made In 
Kenya, and Tcl 74 (Cinnamon-ST 46, x 10149) were in the 
two top places. In Somalia, Tcl 65 ranked fourth, being 
the only exception. 

Among the bread wheats Kenya Fahari (K 6648-4) 
was very often among the best yielders. It continues to 
expand in the area planted in Kenya. In1978 it was increased 
in Tanzania under the name Kozi. When this variety was 
Included in 1977 the name Jubilee had been proposed, and 
this was used in some locations. 

Table 4. Lines in the 11th International Bread Wheat Screening Nursery with low Stripe Rust and Stem Rust, 
Kenya,11711. 

Entry No. Variety Name 

124 Cno-Pj62 x Gallo/Bon 
233 Kvz-Buho x Kai.Bb 
237 Kvz-Ti71/Maya x Bb-lnia 
239 Kvz-Ti7 1/Maya x Bb-lnia 
245 Kvz-Ti7l x Tito 
246 Kvz-Ti7l x Tito 
250 Ymh-Jar66 x Y50/Alondra 
252 AuxKal.Bb/Bon 
253 AuxKal-Bb/Woodpecker 
254 AuxKal.Bb/Woodpecker 
255 AuxKal.Bb/Woodpecker 
256 AuxKal.Bb/Woodpecker 
257 AuxKal.Bb/Woodpecker 
259 AuxKal-BbiWoodpecker 
261 AuxKal-Bb/Woodpecker 
327 Kvz.Cj 71 

Cross 

CM221004MM.1Y-1Y.1Y.OM 
CM33027-F.15M500Y.OM 
CM33089-F-2M.3Y.OM 
CM33089.W-3M.1 1Y.OM 
CM33090.T.1M.3Y-OM 
CM33090-T-1M4Y-OM 
CM33168-J1M.8Y-OM 
CM33202.E-1M-2Y.OM 
CM33203-G-9M4YOM 
CM33203.G.9M.5Y.OM 
CM33202-HAM.1Y-OM 
CM33203.H-8M-1Y-OM 
CM33202.N.1M-2Y.OM 
CM33203-K.8M-IY.OM 
CM33203-K.gM-24Y-0M 
SWM 14304Y-3Y-OM 

Stripe Stem 
Rust Rust 
Mole Njoro 

tR/O 1OS, 40S 
tR/O tMS, 0 
0/0 0,0 
tR/O 0,0 
tR/O tMS, 0 
tR/O tMS, 0 
5MR/0 20S, lOMS 
5R/0 5MS, 20MS 
tR/O tMS, 0 
tR/O tMS, 0 
SR/0 IOMS, 0 
5MR/O tMS 
tRO 0, SMS 
5R/O 5MS, 0 
tR/O tMS, 0 
tR/O t, 0 

Selections of the cross CM 33203 have been renamed Bobwhite (Bow)
Selections of the cross CM 33090 have been renamed Chet 

REGIONAL NURSERIES 
The vwalth of germ plasm screened annually at the 

NPBS, Njoro, Kenya and the established Kenyan varieties 
constitute vital components of the developing cooperative 
regional nurseries in eastern and southern Africa. 

In 1977 and 1978, yield tests with the best available 
varieties were prepared and distributed to 15 countries In 
Africa. Often these varieties have not been evaluated in 
these countries, as they represent recent advances in the 
Kayan breeding program as well as in other programs, 

Levels of disease in the ACWYT tests were generally 
low. At Njoro in 1978 nine of the sixteen tested varieties 
were not attacked by stem rust. The level of stripe rust 
resistance was lower and four of the sixteen entries were 
clean. In Toluca, Mexico, ten varieties h&J low stripe rust 
levels. 

In 1)78, the 2nd ACWYT wes prepared with the two 
triticels and four Kenyan breed wheoia-the ane as in 
1977. AJr's an Ethiopian tritkWle. Beom and the brad 
wheat Enkoy were included, as wall as two Tazanian 
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T111 I. se WkISIl logy. 1 7/1I wb hwitrips Rest ow $t. Rn" from the PC be*iIne giomd NOagn), Mhae. 

Emtrs 
Itripe Rll IseVariy Cron glre Mile Rues lors 

267 Vary CM33027-F.12M.1Y4M.OY 5MS tMR/O 0665 Vury CM33027-D-2M.7Y.IM.1Y-OM 0 tMR/O285 Kvz-Buho/Kel.Bb x Sparrow CM3351-D.0IOM-1Y.13M.0Y tMS 
tS 0/0 tMS286 [Cubeco 148/(Inil&LR64 2 Son 64 x CC) CC-Inla]Valdlvla CM3368-A.4M.IY.IM.OY 0 0) lOS287 Kvz-Gv(Ron.Cho x Bb-Nor 87/

Emodh 132) CM33942-C.IM. Y.3M-OY 0 0/0 105349 Bb-Gallo x YSOE-Kel 3/Lfn xHD832-Bb CM34574.F.1M.1Y.3M.OY
346 AuxKaI-Bb/Bon tMS 0) 20MSCM33202-E.1M.2Y-OM 0 OR 1OMS277 Bobwhite CM33203-K-1OM-7Y.3M.OY 0 0/0 0355 R37.GoilIs 121/Cno-inia x

HD 832-Cn SWM4585-8Y-7M-OY357 Yr7O-Trifon 0 0/0 0CM36749-2Y4M-OY IOMS 00 305358 Jup-Alondre CM36867.18Y.2M-0Y 0 O) 0373 Idlng.Zz CM35048-42Y.2M.0Y IOMS O)378 1OMSOb-Gallo x Alondra CM32327.4Y.8M.OY
401 Chat 0 OR) IOMSCM30O0-M-4M.2Y.5M-0Y tMS 1OMR/O tMS582 Mildren-Nad63 SWM1876-51Y.1Y.OM 0 tRO 2OMS572 Kal x KaI-Bb/kaI-Bb x Mildre, CM38344-H-4Y-1M OY 0 0/0 20MS634 Kal x Kol-Bb/KaI-Bb x Mildres, CM38344-H-4Y.1M 3Y.OM tMS 00 0583 Gto-7C x Bb-Cno/Sak (Cebeco 148/Ron-Cha x Bb-Norf7 CM34886-D-2M.1Y.16M-OY 0 0/0 tMS685 (7C-Cno x Cal/KaI-Bb)Bezol x

Kai-Bb CM41499 A1M 2Y OM726 Bon-Yr70/T Aest. x KaI-Ob 0 0/0 IOMSCM4 1860 A-SM-IY-OM 0 O) 2OMS732 Golden Valley-Az67 x Musala CM41257-1 8M.3Y-OM tMR 0/) 2OMS733 Golden Valley-Maya 74 x Pamir CM41258 B-2M-IY.OM 0 0/811 Mlldress-Cocoraque 75 x Jup 73 CM41 180-O-6M.2Y OM 
tMS 

0 tMR/O 3051016 Gallo-YrRusel/AuxKal Bb CM34603-A.1M.3Y.1M 2Y-OM 0 O)1168 Condor-Alondra 305CM36903-1Y-IM. 1yYM 1OMS OR) 2OMS S1241 Emu-Mildret x Kal-Ob CM3819-A-IY.1OM.1Y OM tMS O) 30M1318 Gallo-Cuckoo x Kvz-Sx CM34630.D.5M-2Y.IM.1Y.OM 0 OR) 01400 Bb-Gallo x Salame/Au x WS 1817 CM34580-A-1M.1Y.1M.IY.OM 0 0/0 20M 

Table. Our-as with low stem rest, Njere Kenya. fll. 
Variety Name Cress item Stripe Origin 

Rost Rest Ilk Ill 
Gerardo 471 Br x Pg/Robi-31810 CD12489 1Y 10M OY
(Garza-CP xSt464/Ch67 Gta) Mca Gta CD12736- IY.3M OY 

0 5MR 34

IOMS 0 42(Garz.-CP x St464/Ch67 Gta)Mca-Gta CD12736-1Y-M OY 1OMS 0 43Gerardo 512-Ct x Ruff Fg CD10549-H 5M 2Y 6M-OYGarz-Fg/21563 Gs xCit P6/270 CD1374 IY 3Y 
lOS 0 92 
5S 0JNK 4W,183 166
0 COD15 
0 11OS 89 

Gerardo VZ 512 
Beladl 118 0 10M 90Egypt No. 8 0 406Roussla 8D 1419 92 

0 0 115 
0 206 120 

BD 1646 
0D 2026 x 0D 14190D 1706 D72.456.I-oke
Ruff-Fo 5M8OMR Rp.3W ICMNSO-25M.3Y.IMOY
Ruff x Jo-Cr tMS 0 Rep.S1W 220CMIUS137-1Y.0Y.oke 0,20S 0 Rap.D 06D21563-AAg-o CM97011211-M. 1Y.oke 6.58,6M N u RIp.O 010Clt. Fg CD3 1 2 MOY oks " AN N 5 1 1 0 1 p. 001 1Mei x Chap-21563 CD30-12Y.OU.0ooko
Pl6/270(Ga/D.Suck 6A06 SU. Rep.D %7 x TME.TC2)lIkRabi x Gs-Cr/Jo.Cr CDI4.1BY-OY.oke IO=IO, 11 A" anFg-Rebl C11USZ-14Y.3Y.OY-oke *An . 1m0110ON 

Rep - Repea 
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http:CM33203-K-1OM-7Y.3M.OY
http:CM34574.F.1M.1Y.3M.OY
http:CM33942-C.IM
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http:CM33027-F.12M.1Y4M.OY
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1. Nodum Tcl. 5.36 1. Mapache Tcl. 4.46 
2. Nacozar 4.27 2. Pavon 76 3.'6 
3. Chiroca 4.08 3. Nacozari "S" 3.3' 
4. Cuckoo 4.02 4. Emu 3.34 
5. Maya 74 3.97 5. Nacozari 3.32 
6. Cowbird 3.89 6. Nacozari 76 3,32 
7. Giza 155 3.72 7.Mexicali 75 D 3.05 
8. Pavon 3.64 8. Moncho 2,91 
9. Cleopatra 3.62 9. Antizana 2.72 

10. Glenlea 2.39 

Ith ITYN - 1977. 9th ITYN - 1371. 
1.Beaver-Arm Tcl 6.76 1.Octo Bulk-Bush Tcl 5.56 
2. Mapache Tcl 6.38 2. Mapache Tcl 5.26 
3. Rahum Tcl 6.18 3. Yoco Resel Tcl 5.17 
4. M IAx 2148 Tcl 5.97 4. Tcl 65 Tcl 5.11 
5. Mapache "S"Tcl 5.93 5. Navajoa Tcl 5.09 

Ith IDYN - 1977. 9th IDYN - 1371. 
1.Bacum Tcl 5.02 1.Bacum Tcl 4.16 
2. Macoun D 4.99 2. Quilafen D 3.96 
3. Balc INTA D 4.74 3. Gta x 21563.AA D 3.92 
4. Jo-Cr x Marte D 4.57 4. Balc INTA D 3.92 
5. Cocorit "S"D 4.43 5. Crosby D 3.80 

8th RWYT - 1977. 9th RWYT - 1978. 
1.M I A x 2148-IN-IM Tcl 5.34 1.Drira Tcl 3.85 
2. Tob-8156 x CC-Inia 4.24 2. BYE 2 -TacE x AA D 3.47 
3. Ddw-S15.Crane D 4.05 3. D 10D 3.38 
4. Jori-Crane D 3.98 4. D 14 D 3.27 
5. Koala x 2091 Tc 3.93 5.Ato x AAPle D 3.21 

5th Rainfed WYT - 1977. Ith Raifed WYT - 1373. 
1. M I I A = Arabian "S" Tcl 5.37 1. Inia-Arm =Lince "S"Tcl 4.42 
2. Inia-Arm = Lince Tcl 5.32 2. FS 1534 Tcl 4.00 
3. Bb Kal 4.90 3 Brochis 3.54 
4. Brochis 4.22 4. Snipe D 2.97 
5. AA-Cr x Cocorit D 3.99 5. Brochis "S" 2.81 

Tcl = triticale D = durum 

varieties, viz., W3697 and K 6290.17, selected from Kenyan down in 1978, in Kenya. Stripe rust resistance Isacceptable,
 
sources. Two Brochis selections, a new durum KD 2-6 but not sufficient in areas with heavy Infections. in one
 
from Kenya and two new bread wheat lines, K 6916-6 and location in Kenya, leaf rust scores were high in most brad
 
K 6928.1, were contributed to the 2nd ACWYT by Kenya. wheats and low in triticale. Further analysis will follow,
 
These varieties were sent to 14 countries, and results are when more locations return data.
 
rapidly accumulating. In 1978 a screening nursery with promising lines in
 

In Kenya, the topylelders were Tcl 65 and Tcl 74, Kenya, obtained from many sources, was prepar. Thas 
and in Rwanda, K 6919.6 and K. Tembo yielded best, lines were available In wndl quantities of seed for 
closely followed by Tcl 65. Disease scores indicate a similar distribution In the Region. Reslts will aid in deo~kq 
situation as in 1977 with the lt ACWYT. Stem rut which vartles will beincluded inthe ylddltri. 
resistance Is very good. Possibly K. Nyoka has broken The first V1ACWYT, Ow e nuruy for 

http:21563.AA


bseGd AbtI. 
wub um 11111 

TaMS 3 I 2epemlelVe htet Vi1 Trial (led ACWVT, 11111. Yildi msin bu ueeft 16 
Pelr I 0/0.The yiemd 0ebwN rprusta tie., ef few pbet lI tx*. 

Varliety huvedl KIsve Molewl Miemblkue $wk"d
uiRnda T-__siam Average whid 
1.sacum Tcl 1.98 3A0 1.96 3.59 4.17 3.112. Tc1 6Tcl 2.70 2.991.74 5.37 1.98 2.943. Tct 74 Tcl 2.08 4.87 

4.03 2.96 2.61 3.09227 381 335 2.81 2.124. Brochia 3.04.22 1.81 1.63 3.14 3385.Enkoy .34 2.21 2.73 2.161.70 1.2 2.59 3.346. K02.8 D - 1.39 2.36 1.893.18 1.12 1A7 2.727.W3097-TAI A2 2.32 .53 1.44 1.491.75 2.2 2.74 1.888.6290-17 2.35 2.05.82 2.23 2.01 3.12 2.93 1.569. K Faharl .43 2.79 1,A0 2.87 3.81 
2.89 2.22 

10. K Nyoka 1.26 2.81 1.53 
2.75 2.93 2.422.99 4.711.K6916-8 1.13 2.63 3.09 2.663.32 1.54 3.20 3.3.12. R 204 1.94 2.63.32 2.432.38 1.71 3.96 3.1913. K Tembo .88 2.37 1.56 2.78 2.271.28 2.64 4.23 2.1414. K Klfaru 2.09 2.23.93 2.57 1A2 2.82 3.0315. K 6928.1 .5 2.20 3.13 2.302.81 1.78 3.02 3.21 1.95 2.9416. Local Check .91 2.383.28 1.92 2.28 3.09 - 2.95 2.40(61

Check Name. Romany Kavco Nyati Inia 86 Nortefto _ Trophy -

Tcl = Triticale. 
 D = Durum wheat. Others bread wheat. 

() Locations with very low yields: 

Lesotho ranked the top five: K Fahara, Local check Bella. 8290-17, W3697 and Brochis. 
Botswana best five: Brochis, Tcl 65, Bacum, K Fahari, K Kifaru. 
Kenya (Lanet) did not report complete yields due to extensive bird damage.

Triticales suffered less. 

Table 9. Selected Characteristics of Varieties in 2ND ACWYT. 

Yield Plant Heading Maturity Strew wt. Hectolitert/ha lit. cm. Ra.days No. days grams/plot.(Average) Swaziland WeightMozambiqueVariety Name 7 loc. Tanzania (Average) g/hi
Malawi Tanzania 

Bacum Tcl 2.99 92 66 98Tcl 65 Tcl 860 62.93.09 98 68Tcl 74 Tcl 101 1012 6273.04 96Brochis 71 101 1505 59.8
 
Enkoy 

2.16 83 1,9 98 840 72 4
1.89 96 03 101 692KD2-6 D 76.11.49 100 82 119 730W 3697 2.05 99 73.4
 
6190.17 77 101 795 75.1
2.22 100 70 98K Fahari 992 72.42.42 104 66K Nyoke 96 862 77.72.66 100 67 98K 6916.6 842 76.82.43 87 76 101R204 962 72.72.27 84 74 101K Tembo 872 73.12.23 94K Klfaru 70 102 670 71.42.30 85 67K6928-1 go 740 74.92.38 92 72 102Local Check (6) 2.40 64 

on 73.5- 62 
Inla Trophy Nyti 

M 76.2 
Trophy 
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Tebh IS. MM |se is ote2ad ACWYT. 

Nam* 

strips Rust: 
Kenya Kenya 
Nigro Lest 

Tanzania Rwanda Kenya 
Least 

Leaf Rost: 
sweallud, MOaUHlogee 

1. Bacum tR t t 0 5R 90S 0 
2. 
3. 

T65 
T 74 

tR 
tMR-R 

t 
t 

0 
t 

0 
0 

tR 
10MR 

90S 
90S 

0 
0 

4. Brochis N - 10S 1 5R 100S 0 
5. Enkoy tMR-10Ms - 15S 1 90S 95S 0.5MS 
6. KD2.6 tMR-1OMS - 0 1 40S 70S 0 
7. W3697 6MR-R - 30S 1 BOS 90S 0 
8. 
9. 

6290-17 
Fahari 

6OMS.S (1) 
10MR 

30S 
10MS-S 

30S 
15S 

2 
1 

20MS-S 
20MR 

70S 
0 

0-10R 
0-10R 

10. 
11. 

Nyoka 
K 6916-6 

20-30MS 
10MR-MS 

30S 
10S 

40S 
t 

2 
1 

-

40S 
100S (2) 
40S 

0 
0 

12. Brochis t S 55.0 5S 1 20MS-S 100S 0 
13. Tembo 10MR-MS t t 2 20S 100S 0 
14. Kifaru 20MS 10S 20S 2 30S 0 0 
15. K 6928-1 tMR 0 10S 1 30S 90S 0 
16. Local Check 0 5S S0S 4 10MR - 0 

Kavco Paka Trophy Nortoelo Paka 

(1)Head infection. (2)Also S in Burundi. 

Kenya 
Stem Rust: 

Tanzania Rwanda Swaziland 
Septorla: 

Malawi 
Helminth: 
Tanzania 

1. Bacum 0 0 0 0 2.75 2 
2. T65 0 0 0 0 1.50 2 
3. T 74 0 0 0 0 175 2 
4. Brochis tMR 0 0 20S 4.25 1 
5. Enkoy tMS 0 0 40S 375 0 
6. 
7. 

KD2-6 
W3697 

tMR 
0 

0 
0 

0 
0 

0 
0 

1.25(iowest) 
275 

0 
0 

8. 6290-17 0 0 0 0 2.75 2 
9. Fahari tMS 0 0 0 350 0 

10. 
11. 

Nyoka 
K6916-6 

5S 
0 

0 
0 

0 
0 

0 
0 

400 
3.00 

0 
0 

12. Brochis 0 0 0 5S 325 0 
13. Tembo 0 0 0 30S 400 3 
14. Kifaru 0 0 0 0 500 0 
15. K6928-1 0 0 0 0 4.00 0 
16. Local 0 0 0 - 450 0 

(3)Other locations in Kenya 50S Nyato Trophy 

ACWYT, included 10 triticales, 10 durums and 40 bread 
wheats. During visits to nine countries, this SNACWYT was 
Inspected Ii various stages of growth. Visual Inspection 
resulted in the selection of 15 lines that had a large number 
of positive traits. These selections are listed in table 12, 
with the best listed first. Again, t',Iticales appeared very 

promising, end also many bread wheats. Alondra has given 
very good results in Tanzania. 

Fury x Cno.No66 has been used in Uganda. Brochis 
also showed very good growth in Southern Afica. Pavon 
76 also appeared vigorous, and will be included In the 
next ACWYT. 
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IT II. I'aAfdman Coepeal, Whi:at Yld Trill. Top yleders In aals owipa. 

4i8*" 1s.11 , Eujro, 1977. Kenya. Nl.re, 1971. Med1lasear, 1I78. Tanu 111l4416, 1971. MI'dll .
 
ON., t/ha ,/hl ,/h,,
 

1. T I 1i 3.97 	 Tcl 65 4.76 Tcl 74 4.92 Tcl 65 .2.93 .Tcl6 . 
2. Tcl 74 3.75 	 Fahari 3.46 Tcl 65 4.16 Tcl 74 2.64 Tot.74) .Op..:
3. , .Kifaru 2,00 	 Mamba 3.07 Rombny 3.95 Memba 2.44 Rome'y OS.
4. Fahari 2.77 	 Tcl 74 3.00 Nyati 3.62 K6290-17 2.13 Nolka 0,"
5. Kanga, 2.50 	 Kifaru 2,79 Kifaru 3.28 Fahari 2.02 Kifan. '0.40 

Rank Rwanda, 1977. 	 Ethiopia,Ho'atta,1977. Ethlopia,Arussl, 1977. Upnda, Kabolo, 1977. Sau hAtfa., 
t/he t/ha t/ha 	 t/ha 1177, t/' 

1. Tcl 74 5.68 	 Tcl 65 5.33 Tcl 65 4.33 Tcl 65 4.49 Bounty 2,68
2. Tcl 65 5.50 	 Tcl 74 4.91 Tcl 74 4.30 Tc 74 4.21 Mexicani 1.98 
3. Fahari 4.78 	 Mamba 4.86 Enkoy 3.83 Fahari 3.45 Karga 1.61 
4. Kifaru 4.73 	 Local Tcl 4.26 Nyati 3.76 Nungu 2.21 Tcl 65 1.57 
5. Nyoka 4.62 	 Enkoy 4.14 Nyoka 3.27 Nyoka 1.80 Fahari 1.49 

Rank Swaziland,Mdkerns. 	 Mexico, Toluca, 1977. 
t/ha 	 t/ha 

1. Tcl 65 3.78 	 Tcl 74 4.71 
2. Tcl 74 3.12 	 Tcl 65 4.25 
3. Mamba 3.03 	 Nyoka 3.57 
4. Nungu 2.90 	 Kiboko 3.46 
5. Klfaru 2.47 	 Fahari 3.28 

As a g-oup the durums showed less vigor in the areas OTHER REGIONAL ACTIVITILE
 
tested sofar. When more data are available, a final selection
 
will be made, and seeds can be increased for yield testing. 1.Off Season Nurseries from the Near East
 

Among the many wheats, durums and barleys that
 
Table 12. Screening Nursery for the African Cooperative were grown in Kenya, v,ere a substantial number of
 

Wheat Yield Trial, 1978. Lines or Varieties selections made by plant breeders in the Middle East.
 
with Promising Characteristics for the Region. They avail themselves of the disease screening facilities
 

at Njoro NPBS. It is possible to advance early generation

SNACWYT Variety Name Pedigree material by one generation. In 1978 the Turkish national
 
Entry No. 
 program on spring wheats and 	 durums, evaluated their 
2. 	 Tcl 65 = Maya II- newest screening nursery and crossing block materials for
 

Armadillo = Bacum"S" x2832-24N-6M.1N.1M-OY Kenyan races of stripe and stem rust.
 
6. Beaver-Armadillo 74CT 301.6 	 Similarly, ICARDA provided their best lines,

53. 	 Alondra CM1 683A1Y-M2YOM selected at the new station near Aleppo, Syria, in May for 
47. 	 FAO 24117-Nr.70 SE513-2S-1S-OS 
41. 	 Fury xCno-No.66 CM4210-10Y.4M-8Y-M-1Y-M planting in Kenya in June. Diseases developed well in this 
33. 	 Maya 74 = Cno-Gallo late planting, and useful scores were obtained by ICARDA. 
34. Cowbird CM16716.M.3M.2Y-3M-OY The same material will be further tp-ted in Syria in the 
3" Pavon 76 CM8399-D-4M-3Y.1M-1Y.1M-OY main season, 1978-76 
44. 	 Cno-7C xCC-Tob/Bb-Nor67 CM1671-30M-1Y-4M4Y.2M4Y Several Egyptian breeders also provided materials,
22. 	Brochls CM5872-C-1Y.tM.3Y.2M-. many to be grown as Fl's or F2 'sand others to be tested 

0SK for diseases. One Egyptian breeder spent amonth in Kenya
23. 	Bb.Kal CM9160-11M.4Y.1M-Y to participate in the screening and selection of th., Near 
28. 	 Brochls CM5812-C.1Y.1M.1Y.3MWY Eastern materiel. Seed was taken'back to Egypt by the 
48. 	 Cru 2"8"-No x CC-Inla CM15650-1S-3S.S.OSn
56. 	 rarplntemr 1-30724-1C-4C)C.7M.OY ntoa rga ec's56. BbICno xJa2r TC Smaller quantities of plant breading material were 

CC.Tob CM6646-A.SY-3M.2Y.3M)Y sent to Kenya by programs In Jordan, Portuial, Cypra, 
Lebanon and Nilgsla, 
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This coes cooperation between regions has now 
passed through five years of offseason nursery Work. It 
has greatly strengthened the germ plasm exchange betwkn 
the two areas. Material with acceptable disease resistance 
in East Africa, stands up well to the pressures of the rusts 
in the Near East. The regional nurseries distributed in North 
Arrica, Mediterranean countries and the Near and Middle 
East have often used loes selected in the Regional program 
in East Africa. To maintain this close working arrangement 
between regions, regular visits are made by Regional staff; 
results and materials are exchanged. 

2.Wheat Pathology Workshop 
A second activity of interest to several countries 

in the Region was the wheat rust methodology workshop 
held in September at the National Plant Breeding Station, 
Njoro. Plant pathologists .nd breeders working with wheat 
from Ethiopia, Kenya, Madagascar, Mozambique, Tanzania 
and Zambia were invited to discuss methods of artificial 
inoculation of the rusts. Equipment was demonstrated, 
and provided to the country programs by Fjspecial grant 
from the Netherlands Government. Also other aspects of 

wheat pathology were reviewed, and several field trips 
were made to practice surveys in farmers' fields and to 
identify diseases. 

Techniques and background lectures were presented 
by five wheat pathologists from different parts of the 
world. This added greatly to the discussions among 
participants. Improved disease scoring and better rust 
infections in the breeding nurseries will greatly help to 
identify superior germ plasm. 

3. Southern African Cooperative Wheat Program 
A third regional activity involved the establishment of 

working relations with the wheat cooperative program in 
Southern Africa. For several years countries in the 
areas have exchanged and evaluated wheats in the 
cooperatihe SARWEIN tests. 

The cucrdinator of this test, Dr. J.A.M. van der Mey 
visits the test sites, and usually review all the wheat, triticale 
and barley germ plasm planted. 

Discussions have started for a workshop In Lesotho 
where specialists from several countries will participate in 
the discussions of improved wheat production. 

Dr. G. Kingma (left) CIMMYT breder and Mr. M.Mosead (right), Egyptian platblkr-er amMla lOlaa '1E, and EWptan 

wheat undergoing dise pressure testing at Njoro, Kenya. 
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REGIONAL SURVEILLANCE PROGRAM
 

IUTRODUCTIOI* 
The CIMMYT Regional Surveillance Program is 

concerned with assisting national wheat programs to Identify 
superior varieties, and to locate germ plasm resistant to 
various diseases and Insects. The diseases of wheat continue 
to receive the major emphasis because of their high priority 
as a factor in stable wheat production. The insects which are 
encountered throughout the region are much more sporadic 
in their occurrences. Consequently, to this date there is no 
emphasis given to the breeding for insect resistance. When 
insect infestation reach a critical level, chemical spray 
campaigns must be undertaken in order to obtain control. 

The factors of yield, adaptability (environmental 
stability), and disease resistance occupy the majority of the 
breeding effort. The Regional Program assists inthese efforts 
and attempts to divelop the national capabilities into an 
international network. The information gathered is commu-
nicated to other programs and to CIMMYT. The network 
depends greatly upon the capabilities in tl-e national programs. 
Unfortunately, in a number of programs there are too few 
trained scientists, particularly in the subject area that borders 
be*ween breeding and pathology. The CIMMYT Regional
Program tries tn bridge this gap and encourage the training 
of additional manpower. 

RDISN 
In the past season, the Regional Disease and Insect 

Scieening Nursery (RDISN) was assembled in cooperation 
with the International Center for Agricultural Research in 
Dry Areas (ICARDA) Aleppo, Syria. This year the bread 
wheat and durum wheat RDISN was divided into separate
nurseries. This was done in an attempt to reduce the 
unliecessary efforts for those programs not interested inboth 
crops. The Barley RDISN remained aspparate nursery, 

The nurseries were sent to 37 countries in West Asia, 
North Africa, and East Africa. The data returns for the year 
re-emphasize the importance of the cereal rusts inthe region.
The reports on rusts far exceed any other disease, and no 
more than two reports were obtained for any other disease. 
In most instances, only one report was received. Inthe case 
of the rusts, leaf rust (Puccinia recondita) was most common 
followed by stem rust (P. gramIn/s) and yellow rust (P.
striformis). Table 1 gives a summary of the rust diseases 
encountered and the overall disease levels at those locations. 

When the severity level is low there is apossibility of 
misinterpreti:ig the results because ano test or an "escape" 
may be recorded as resistance. To avoid this possibility there 
are numerous check varieties included in the RDISN. 

An average coefficient of infection (ACI) for the cheb 
varieties is calculated for each rust and used to determn 
whether the severity level was sufficiently high to inchud 
that location in the analysis. This Is the primary facta 
determining which locations are included in the anaysl 
(table 1). 

TABLE 1.	The number of locations reporting rust diseas
 
(RR) In the RDISN during 1977-78 and the
 
number of locations where the severity levels
 
(SL) were sufficient for scrning purposes.
 

RUST REPORTED AND SEVERITY LEVEl 
Leaf Rust Stem Rust Yellow Rust 

RDISN RR SL RR SL RR SL 
Bread Wheat 19 12 15 9 10 6 

Durum 12 7 8 7 7 5 

Barley 4 3 4 4 5 4 

Similarly, an ACI can be calculated for each location 
The higher the location mean, the greater the virulenci 
spectrum. These parameters can be calculated for each rusi 
disease and location. In table 2, an example of atwo hig
and one 	 low site for leaf rust is given to illustrate thE 

TABLE 2. The Averain Coefficient of Infection (ACII of fiv, 
common check varieties and the location ACI for 
three leaf rust populations in 1978. Date from 
bread wheat RDISN 1977-78. 

Check Varieties Clan* CIMMYT Der-Alla Ludhiana 

Chenab 70 B.W. 67.5 0 87.5 

S.A. 42 B.W. 88.3 0.5 100.0 

Mexipak 65 B.W. 68.3 1.0 64.3 

Hurani 27 Our. 0.4 31.7 60.1
 
Location Mean 22.1 1.1 11.0
 

S.W.= bed Wheat Dw. = Dbmm Wt 
' 	 CIMMYT assists the national p.ograme of the MediterraneanMiddle Ent region and Asia Intheir patholoy 'esnreh prouelles irnueol the 

assignment of CIMMYT scientists. The CIMMYT Involvenent is financed by agrant from the Gowdmmant of the Meuhad , 
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e Of dismale we high atctMMk 
hsde 

, 
idt LAWd li mi6eft Whje*ust development at 

A. Jor meinpoor to mou is In Intensity.. InelO, there isaIack ofvirulence on the durwn wheats but 
ihere isa severe and virulent population on bread wheat This 
IsIndicated by the high ACI sore for the location mean. At 
Der-Als a narrow virulence spectrum wa present which 
could attack only local durum cultivars and the overall rust 
development was low. in North India the virulence for bread 
wheat was broad but not as virulent as in Mexico. There was
also virulence for the durum whoats although not as broad as 
that for bread wheats. The lines with the best rust resistant 
lines identified in the RDISN 'n 1978 are listed in Appendices
1,2, and 3. 

ROTE 
The Regional Disease Trap Nursery (RDTN) continues 

to be a system that monitors disease development, especially
the rust diseases. The RDTN was distributed to 150 locations,
during the past season. The data returns from this nursery are 
Incorporated into a longer term analysis. This information is 
currently being computerized with Dutch assistance, 

It is anticipated that sufficient background data have 
now been collected for the analysis of virulence patterns over 
a timeframe. This should allow us to better Identify pathogen
populations, measure disease potentials, establish probabilities
for epidemics and document the movement of diseases. A 
computerized data-base should also provide us with the type
of parameters which will allow us to correctly map virulence 
more accurately and identify genetic sources of resistance. 

iopment of some of the more eous whiet dimeass. The 
wheat rust diseses continue to be the major diseaie probl"
encountered because of the presence of new races which 
have the ability to attack formerly resistant varieties This 
situation occurred in some of the countries In the region 
during the past year. 

It was well established that in some countries there were 
new rust races present which could attack the widely grown
commercial varieties. There was also a concern that an
epidemic was a real possibility in some circumstances. The 
possibilities for a rust epidemic situation increased in anumber of countries when the early establishment of infection 
occurred and weather remained favorable. 

In the Indo-Pak subcontinent, a favorable year for 
wheat production occurred. Record crops were harvested in 
Bangladesh and India. In Pakistan although initial projections 
were for a record crop, the early establishment of rust and 
the subsequent epidemic reduced yields significantly. The 
potential for a rust epidemic in Northwest India was the 
same as for the Punjab of Pakistan, but no epidemics materi
alized in India. The difference was the susccesufui establish
ment of a varietal release and seed production system which 
averted the problem. It also represent a well planned program
of diversification and adesigned deployment of varieties that 
has been established by the Indian Coordination Wheat 
Program. 

i i j iiii-ii 
n aa 

ij f lfi dhap 

TABLE 3. The percentage change in wheat production based on different estimates of production for Pakistan in1977 and 1978 (1,000 metric tons). 

Estimates 
for 19771 

Production Estimates 1978 
Preharvst 2 Post harvest3 

9155 9500 8300 
9200 8158 

9100 9500 8300 
9200 8158 

9006 9500 8300 
9200 8158 

8998 9500 83OO 
9200 815fl 

WOOAT P10eSI1TSU16i Am i 
Truhu 1 f~.~~e 

diii the imon wee, hi neldon. Consuety, the oirna 

Change from 1977

Production (per cent)


Preharvest Post harvest 


3.8 - 9.3 
0.5 -10.9 

4.4 - 8.8 
1.1 -10.4 

5.2 - 7.8 
2.2 - 9.4 

2.2 - 7.8 
5.6 -10.3 

Change from 1978
(Estimated, 
per cent) 

-12.6 
-11.3 

-12.6 
-11.3 

-12.6 
-11.3 

- 9.8 
- 1.1 

1. 

2. 

3. 

Production figures represent estimates fron the Pakistan Agriculture Research Council, Islamabad; FAOProduction Yearbook 1977; and Internatonal Wheat Council, London. 

Range of estimated yields projected from calculations of area sown, fertilizer sales and additional 
irrigation potential. 

Unofficial estimates for current year (Sources: Pakistan Agriculture Research Council and International
Wheat Council.) 
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Mhbt~~~~egej ebitfseo en strbution syin had d. 
its to Insure bh replacement of them 

su t e d varieties which *ere now 
Ua* 60tble t thOe new rabes of ntcame under svere attack 
durig the 1977-78 mason. The estimates on the loss vary 
sUbstntlilly. Precise figures are difficult to determine but 
autne degrn of the magnitude of loes can be calculated by 
using general production figures (see table 3). It seems 
reasonable to say that a rodjction of about 10 per cent 
occurred from the production level of 1977. 

The reduction in yield resulted primarily because of 
the rust attack on the extensively grown varieties of Mexipak
and Chenab. In the northern part of Pakistan, yellow rust 
(Puccini. strilformhg) was severe, and in the central and 
southern part, leaf rust (P. recondite) became very severe at 
an early date. The combination of early and severe rust 
attacks reduced the number of seeds set per spikelet and the 
thousand kernel weight. In table 4 the 1,000 kernel weights 
of resistant and susceptible varieties are compared for the 
years 1977 and 1978. The kernel weight is a sensitive 
measurement and many factors affect It. However, it can 
provide some guidelines when judgments are required on the 
amount of losses caused by a disease. The use of kernel 
weight does not take into account other components of loss 
and should be considered only an approximation. If the 
kernel weight difference between resistant and susceptible 
variety groups is small in a low rust year (1977), and If the 
differences are small between resistant varieties in 1977 and 
1978 (one a low rust and one a severe rust year), the 
comparison may have some validity. 

DISEASE DEVELOPMENT POTENTIAL 
The potential was also favorable in parts of North 

Africa and Southern Europe. In eastern Algeria and Tunisia, 
yellow rust was severe on the varieties Soltane and Siete 
Cerros (=Mexlpak). Fortunately, neither variety occupied 
a major position In the areas sown. However, individual 
farmers growing these two varieties realized substantial 
losses. The estimation of losses for the region would be 
difficult but past experience would indicate that the average 
yield depression on the two varieties was in the neighborhood
of 20 per cent. 

A yellow rust epidemic Also occurred In Portugal arid 
Spain. The seriousness of the epidemic in Spain prompted a 
request for a CIMMYT review of the situation. Yellow rust 
in Spain did not seriously affect national production because 
the two varieties did not occupy a large area. One conclusion 
from the review was that the disease screening procedures 
were inadequate. One of the varieties was a newly release 
variety and it was in the first year of seed multiplication. If 
the epidemic had not occurred and the variety had become 
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i000 Kemv*L-!.A&ii- * W 
Group 4V*MIetis 11-" 1 -N7 A-ft" 
5uj~ptible Mexipk 33.9 26.81 -. S 

Chenab 70 41.0 33.7 -17.8
 

Pak 70 39.0 33.7 -13.6
 
Khushal 69 41.0 32.7 -20.2
 

Tamab 73 40.5 33.5 -17.3
 

SA 42 45.5 32.4 -28.9 
Punjab 76 39.6 31.2 -21.1 

Mean 40.1 32.0 -20.2 

Resistant Lyallpur73 32.8 35.0 7.4 
Sandal 38.5 43.4 12.7 

Pan 73 33.5 45.4 35.5 

Blue Silver 40.8 40.0 2.0
 
Yecora 70 44.9 40.0 -10.9
 

Mean 38.1 41.4 8.7 

Difference (per cent)
between groups 5.2 -22.7 
(Susceptible/Resistant) 

widely distributed, a major problem could nave materialized 
in subsequent years. The potential seriousness of this can be 
estimatcd by calculating potential losses from yield trial data. 
In table 5 some comparative estimates for the losses caused 
by the yellow rust epidemic are given for the two susceptible 
varieties. The calculatlcns are based on yield comparisons of 
resistant and susceptible varieties known to have similar yield 
potentials. 

The ettimates calculated in the case of Pakistan and 
Spain focus on the potential seriousness of the cereal rusts. 
Too often the rusts are dimiaed or discounted because they 
are not causing obvious damage every year. When the combi. 
nation of variety, race and weather set up a situation where 
eariy infection can occur, the loses can be substantial. This 
explosive situation is not always recognd or fully ippm 
clated. When such an epidemic doe hoppen, it can become a 
very expensive situation and may coe immasurable 
suffering. 



MAilvef ishmIMNOW 
Yew Yid Kwn n 

Vwla s=* Ci x *t. . Cue* X 
MinIe-I VS 3138 -41.4 -41.2 31.0 -40.4 -33.0 
Slate Cerros VS 3259 -39.1 -38.9 26.5 -49.0 -42.8 
Cajee 71(CaJ) VR 5333 - 0.4 62.0 412.3 

Mean 3 Vars.(X)" VR 5353 + 0.4 46.3 -11.0 

Average yield of the varieties Cajeine 71, Yecora 70, and Anza. 
VS = Very Susceptible; VR = Very Resistant. 

The wheat rusts, and stem rust in particular, are 
notorious for the rapid shifts invirulences that occur regularly
in the highlands of East Africa. In the 1978 season, changes
in both yellow and stem rust resulted in severe attacks on 
two varieties in Kenya. Yellow rust now attacks the variety
Keny- Kuboco severely, and the virulence factor iswidely
dis', ibuted. A new virulence (race) of stem rust attacking the 
variety Kenya Nyako was found to be widely distributed in 
Kenya. The prevalence of this virulence increased very
rapidly. Lst year it was reported for the first time as a trace 
infection on Kenya Nyako from a single area. The frequent 
and rapid shifts that occur in stem rust ol wheat in Kenya 
are unusual. Consequently, for many years Kenya has been 
considered the hot spot for stem rust on bread wheats. This 
unique situation provides an opportunity for the develop-
ment of stem rust resistance with a broad genetic basis. 

Because the wheat growing season in Kenya spans the 
period of May-October, it allows the Middle East to utilize 
Kenya as a summer nursery location. For several years a 
number of national prgrams have regularly sent advanced lines 
for disease evaluation and segregating lines for advancement 
and selection. The CIMMYT-East African Regional Program 
along with the Kenya National Program make this service 
available for progr3ms wanting to participate in this activity. 
In the Middle East area, ICARDA has assisted the National 
Programs in arranging the collection and sending of seed 
each year. 

The need to search for germ plasm and new sources of 
resistance to the ever changing rust problem continues to be 
one of the major Issues confronting national programs and 
CIMMYT. The capabilities and the urgency with which na-
tional programs respond to this ever evolving situation are 
partly reflected in their ability to effectively test and release 
varieties. It also points to the need to substantall v improve 
the procedures for quantifying the losses that regularly occur. 
Our data basis on diseases and insect losses are meagre and 
Inadequate. 

Essentially, there seem to be three stages in the prc
of developing resistant varieties. The first isthe identifica 
of sources of resistance. The second Is the method and 
screening techniques used to identify promising lines with 
the necessary levels of disease resistance. The third step isthe 
release and distribution of these varieties to the farmer. All 
three steps are critical. The epidemics cited in the preceding
paragraphs illustrate two different missing steps in the system. 
In the case o Pakistan, there was an inability to release end 
adequately distribute the new varieties to the farmers. In the 
case of North Africa and the Iberian Peninsula, the rust 
epidemics reflected the manner and methods used in the 
testing and screening of varieties. 

WHEAT DISEASE METHODOLOGY WORKSHOPS 
The Government of the Netherlands in cooperation with 

the Institute for Plant Protection (IPO), Wageningen, The 
Netherlands, hasfundedaseriesofWheatDiseaseMethodology 
Workshops. The workshops concentrate on the techniques 
and equipment that are available to create artificial rust 
epidemics. The intent Isto put together the latest Information 
that allows breeding programs to adequately screen their 
varieties and lines for disease resistance. 

In the 1978, two workshops were held which were the 
third and fourth in the series. The first two workst;ops were 
held in Pakistan and India in 1976. The workshops held In 
1978 were in Turkey from May 3-13 and in Kenya from 
September 18-29. Both workshops were hosted by the 
National Wheat Programs of Turkey and Kenya, respectively. 
The planning and organization was executed by IPO and 
CIMMYT staff. 

The workshops are unique in that the Goermment of 
the Netherlands supplies each participating country or 
program that attends the workshop with a set of equipment. 
The workshops are also an effective meen of addressing a 
speciflc ereawhich has been IdentifKId a neleding additonal 
attention. 
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APPENDIX 1 RDISN 1977-70 

RDISN-BREAD WHEAT 

1Lines Resistant to the Three Rusts 

1Entry No. Variety or Cross andPedigree 
2 Kavkaz (cc-Inia/Cno x EI.Gau-Son 64) 

SE-381-2&6S-OS 
3 Kavkaz (cc-lnla/Con x EI-Gau-Son 64) 

SE-381-2S-5SO0S 
4 Kavkaz (cc-lnia/Cno x EI.Gau.Son 64) 

SE-381-4S-1S-4S-1S 
11 Bb x CC-Cno 2/Tob8156 x Bb 

CM Is793-G-8Y-1M-1Y.2M.0Y 
12 Kenya Kuro = Romany 2 x Algerica Mayo K 6290-1 
26 C oo55-Nar 59 2 Code / 70= 133 
31 1061 K4
37 K 4328D.1.A.2 
48 Pyramid 73 
49 Bb-Cal x 7C 2B-2B-1B.1B.OB 
74 Kavkaz (CC-Inia/Cno x EI-Gau-Son 64) 

SE 381-4S-1S.6S-OS 
571 11-62-16 

t2.Lines Res!q prit to Yellow Rust and Leaf Rust 

1 Tob'S'-Tob 66 CR 39-E-27 
6 11-61-107-Tob'S' x Cal SE-642-17S-2S-OS 
8 ((908-Fr 2) /4160 x Yt4E x C 142) x OFn) xct/ch 

166 x K.F. x L.N/M 2 .ME)Fr A 3532-1OP-1P-3P
9 Bb-Nor x Cal-7C CM 5576-25-3-OS 

10 Bb-Nor 67 x Car-7c CM 5576-1 S-2S 1S-6S-OS 
18 Bb-Nor x Cro'S'-7c/Bb-lnla CM 15345-1K2J-OR 
32 Bb x CC-Cno 2 /Tob-8156 x Bb 

CM 793-G-8Y-1M-1Y-1M.0Y 
38 Cno'S'-Inla'S' LFn/Tob x KI-Pet-RaF 

CM 2781-13M-1Y.3M-1Y.1M.0Y 
52 BW-23 
56 Bb-Nor 67 x Kalyan 227 A-Bb CM 6942-5L-1L 
59 Cocoraque F 75 
62 Ti (A x Kr-KAD/G' 

CM 23091-1M-2Y-OY 
r. KAD/Gb) 

174 Tob'S'-8156 x CC-Ina CM 1208-1Y8M.2Y.3M.0Y 
183 Tob 66 x Bomen/Tob'S' x Napo 31321-1B.1Mch326 M2(4777/Rei x Y-Kt) A 5516-1P-2d-Ob 
364 (Cno-Tob'S' x Gallo/Tob cc x Pato).JarV" (B) 

CM 23519-1S-6S-OS 
402 Moncho'S' CM 8288-A-3M-SY6M.1Y.jM
 
486 11-62-84 016619
 
523 KVZ-UP 301 Cl; 20596-12Y-1M.1Y-0Y.3Ptz
 
572 Scout5 -Agent
 
673 Apepoglon/ll64.27
 
741 NS 2699
 
742 NS 2568/2
 

3. Lines Resistant to Leaf Rust and Stem Rust 

15 Zho-KF J-9105/67
 
226 MN 7046/MN 69105
 
264 NPO-Tob'S' x 8156/Kel-Bb
 

CM 7806-15M-2Y-2M.1 Y-OM
 
327 PIE x 1160-32.Yt 54E A-4806-80P-1P-1P
 
485 KarlshuIdska 321868
 
541 Rohin-Tob'S' CM-7704-3' 
 AI Y-OM 
545 Bb-7c 2 CM 5449-C-8Y3k, 

4. Lines Resistant to Yellow Rust ate. ulust 

13 K 6656-Tob 6 = Agent (C 11 3523) x Tob 663 

K 6670-4
 
14 K 4500 L35.A.3.A R 35 x K.6849 K 6852
 
24 Aztec. 67
 
28 K 6290/9 AF x Rom2 (Kenya)
36 Wl x 245-FKN x C 18154 FR2/Tob 662 661.53 
45 Cho = 2/11 123-Tob 66 x Cno'S' 

CM 22067-S.1S-0S 
55 No 66 x Cno2 -CIIr CM 21453-1L 

229 Brochin'S' CM 5872-C-1M.1Y.4M0Y 
285 Kavkaz-Cno 67 SWM 1433-2L.Ok4eSK 
322 Wt (Nor10.K1542 x Fn-NM/PtE A3716-1p-2p-1D 
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RIID -MUIM AND TRITICALE 

1.Dunm Lem Reetant to h Three Rusts 4. Triticale Lines Resistant to Leaf Rust nd Stem Rust 

1 CFn(Lan/Dwerf F4 Lan) A 4590-51PP-2P.2P 
56 Vz 484 Cqp*Ili x Yuma F5 
346 Tunisian Durums 1 

2. Durum Lines Resistant to Yellow Rust and Leaf Rust 

24 Marlstella 
27 Jo'S'-AA's' x Fg'S' CM 9899-197M-3Y-1M-1Y 
77 Maghrebl'S'-Gs'S'-AA'S'/Gta'S'-Cit'S' 

CM 14473.B-8Y-1M-2Y-OM 

81 Jo'S'-AA'S' D 27625-5M-2Y-2M-1Y-1M 

82 Ruff-Fg'S' CM 9880-25M-1Y-1M-1Y 

83 BY2 E-TcE x AA'S' 


257 Ruff'S' x Jo'S'-Cr'S' CM 18537-1Y-0L 

268 AA'S'-Cr'S' x Cit'S' CM 10182-7M-OY 

278 Cr'S'-Gs'S' x Fg'S' D 9663 

301 D-8 


302 Snipe'S'CM 13414-1Y-3M.OY 

303 Waha'S'-Rol CM 17904-B-3M-1Y-OM 

304 Rabi'S'-31810 x Fg'S' 7849-OSK 


3.Durum Lines Resistant to Yellow Rust and Stem Rust 

89 Relchenbachi-BD 1645 FAO 25.190 

134 Gab 125 

352 Tunisian Durums 7 


APPENDIX 3 

RDISN-BARLEY 

1. Lines Resistant to the Three Rusts 

48 Nepal Barley-4502 
49 (Cq-ComunxApam x 12410) Gizen 134-21 

127 Cr-366/13/1 (Giza 117 x Bahtim 52) 
(Giza 118 x FAO 186) 

224 Iris
C1I 5008
 

272 Sofra 


2.Lines Resistant to Yellow Rust and Leaf Rust 

50 Nepal Barley-6314 

63 Nepal Barley-6307 

57 Iris Cl 15017 


362 Leo'S' x 2091-102Y-ON-2M-3N-3M-OY 
364 Kla'S'x 2091-1M.ONOY 
370 Octo out-Agrotriticum x 7224-10M-1Y-100M-OY 
372 M2A-CML x 7245-10M-2Y-OM-2B-OY 
374 M2 A-IA x 7249-20M-IY-3M-0Y 
392 Leo'S' x 2091-102Y-102Y-ON-2M-3N-3M-OY 
402 M2A x 2802-41N-1M-2N-2M-2Y-2M-1Y-OM 
404 M2 A x 2802-55N-3M-5M-2Y-OM 
405 Kla'S' x 2091-100Y-1O1B-2N-2M-3Y-0M 
421 FS 1795 oN.OM 
423 Tcl E3 -Arm'S'H277-69-1Y-2B-5Y-101B-16Y-7B-OY 
429 M1A x 2148-5N-2M-2Y-2M.OY 
435 M2A x 2802-9N-1M-2N-2M-1Y-1M.100Y.OM 
436 M2A x 2802-41N-1M-2N-2M-2Y-2M-1Y-0M 
442 IA x 1648-ON-4M-OY 
447 M2A x 2802-70N4M-2N-3M-1Y-4M-1Y-1M-OY 

58 (Var/2F8 x Oviachi) FI x 6540 x (Yt54E) BY2 

II 21566 
75 E 3728-Cp 3 /Gz x /(4777)2 (Fn-K58/N x N 10B) 

A 4050.5P-5b-2P 
163 Rabi'S'-31810 CM 10172-37M-OY-2Y 
165 E 3728-Cp 2 /Gz (Y54.N1OB.21.1C) x CP 2 /Gz Tc 
209 Rabi'S'-Fg'S'x Gerardo VZ 469 CD-7750-1SK-0SK 
218 Gta'S' x D-21563-AA'S'/Stork'S' 

CD-8193-2SK-aSK 
228 Marte'S'-Stk'S' x Ch-21563 CD 4404-B-9Y-3M-OY 

170 Mars Canon
 
179 P. 12917
 
194 WI-2392
 
266 Cr-272-3-4 (Giza 117 x Apizaco)
 

3. Lines Resistant to Leaf Rust and Stem Rust 

26 273-2 (Barley Germ plasm, Izmir) 
51 Nepal Barley-4002
 

52 Alger-Cares
 
55 Nepal Barley-2901
 
93 (Cn100-Dc 73/Fun x Fun2) x Tiatl-11361
 

lt-2t Athenals CYP 17-18A-1A-OA-OSK
 
114 Line 261/14
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101 C4II.Cl 761 8EA-13-110-4-OS

371 ZYPheriCW*magiI Oreon 5,F, 207,78.1S.0S
374 CM 674ownma CMB.72A.36.3S.1S.0S 
376 (Fun x H46-PI 304 x Fun/Avt.Nor.Bz-Winn) 

Cer pro2 x Tol x V.186) x Athenals OL-7S9S-OS 
446 Mennet Dutch Variety 

8-M Jt CMI 2I.FY4,4 
,4. LinsRoeimsto Yew luit mW lM p.s 

27 2831 (S1aday Germ plam, Ihmir)

28 291-3 (Barley Germ plasm, Izmir) SR
 
79 Sarutong .

367 	 61-2961-26/Helnes Hanna/Julia
 
Oregon Maltlng.62-1S.28-0S
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Africa 

ALGERIA 

INTRODUCTION* 
The cereal production needs of Algeria are presently 

3.66 million tonnes. For a population of 1R.3 million people, 
this represents a requirement of 200 kg/hvad. The Algerian 
population growth is at the rate of 3.2 per -ent per annum 
-one of the highest in the world, 

The average cereal crop harvest isabout 1.85 million 
tonnes from about 3 million hectares. This means that 
Algeria needs to double its average production in order to 
arrive at a self sufficiency level. From then on, it must 
maintain acereal growth rate of at least 3.2 per cent in order 
to be on par with the population. 

THE SEASON 
Algeria went through a second season of highly un-

favorable crop production conditions during 1977-78. There 
was a total failure of pre-seeding rains in most regions. 
Hence a good part of the cereals was seeded on a dry seed 
bed. During November the rainfall was normal and this 
allowed all early seeded crops to germinate. The remaining 
cereals were planted during late December. From mid 
December to the end of February was also very dry and the 
winter was warm. 

Thus due to the lack of adequate weed elimination 
during the pre-seeding preparations and the lack of moisture 
and warm conditions, the early seeded crop was very poor. 
Rains started towards the end of February and continued 
on periodically until June. The late rains helped the early 
sown crop and contributed to a good crop in the late 
sowings. 

The details of area distribution and production are 
reported in table 1. The area stated is the actual harvested 
area and is only about 75 per cent of the projected seeded 
area. The production reported is 14.35 million qu ntals, but 
this do not take into account the quantities retained by the 
private farmers for home consumption and seed, and the 
home consumption in the other sectors. Taking all this into 
account, production might have been close to the national 
average. 

DISEASES 
Stripe rust was the only notable disease, which was 

limited tu the bread wheat variety Siete Cerros and then only 
in the central and eastern regions. This was the third year in 
succession that Siete Cerros washighly infected by the stripe 
rust. rhis variety needs urgent replacement. 

CEREAL BREEDING 

Introduction 
The agroclimatic conditionsvary from region to region 

and from year to year. Almost all the cereals are rainfed. 
Different varieties are needed for different agroclimatic 
zones. Since the climatic patterns within regions are also 
variable from year to year, varieties must have tremendous 
flexibility in addition to local adaptation. 

Bread Wheat 
Algeria started growing the high yield varieties (HYV) 

of bread wheat in 1971. TuJay they occupy about 75 per 
cent of the bread wheat area. Siete Cerros has continued as 
the dominant variety covering approximately 85 per cent 
of the HYV area. About 10 per cent was sown to Strampelli 
and the remaining 5 per cent to Inia, Tobari and Anza. 

The HYV's were grown mainly in the socialist and 
reform agrarian sectors due to the lack of their promotion 
in the private sector and the unavailability of the seed. 
Through the release of newer varieties and the seed multi
plication of newer varieties, the dominance of Slate Cerros 
will decline. The local varieties in cultivation were Mahon 
Drmias and Florence Aurora. They occupy 80 per cent and 
20 per cent respectively, of the local varieties area. 

In the 1977-78 season, Algeria named fivebreadwheat 
varieties (see table 2). All the new varieties are superior to 
Slate Cerros and Strampelli under stress conditions and 
they are on a par with them under good production condl
tions. Beni Slimane and Setif are adapted to all Algerian 
agroclimatic zones, while Tessaeah is suitoble only to the 

* CIMMYT mists the Ministry of Agriculture and Agrarian Reform inits reuarch and training programs thonagh the asainment of CIMMYT 
scientists. The CIMMYT Involvement Isfinanced through agrant from the Ford Foundation. 
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westarn sub-littoral zone due to its high susceptibility to 
stripe rust in the eut. Ghriss and Cheliff are adapted to the 
sub-littoral and littoral zones of Algeria. 

Results of the best eight out of 50 varieties in the 3rd 
year advanced yield trials in comparison with Strampelli the 
best check In thetrials, are given In table 3. These trials were 
grown on seven different stations. Pato x CC-Inia is the 
most stable and promising line of this group. This line is 
very similar in appearance and behavior to that of Anza or 
Ghriss. Its chances of being released as a variety, are 
doubtful. 

Results of the best five out of the 75 lines in the 
second year yield trials conducted in four stations are given 
in table 4. Yield and rank of Strampelli, the best check 
variety in each of the trials, also given. All these fiveare 
crosses show good promise. There are many sisters of the 
cross Bb-Kal under testing, and only the results of the best 
two are given in this report. The line NS-14-13 is aYugosla-
vian spring wheat selection. 

The first year yield trials were grown on three different 
stations. There ware 300 different lines under trials this 
year. Results of the best 23 lines from these 12 trials are 
given in comparison with Strampelli in t~ble 5. The best was 
again a Bb-Kal and this happens to be a reselection made at 
the Oued Smar station in Algeria. Many lines from Siete 
Cerros multiline did very well in these trials. In addition to 
the good results, they were also resistant to stripe rust, the 
main problem of Siete Cerros in Algeria. 

The program continued to screen awide range of germ
plasm. Special emphasis isbeing put on exploiting the winter 
spring u'.rm plasm at the Setif and Saida high plateau 
stations 

Durum Wheat 
It occupies about 45 per cent of the cereal area or 

about 65 per cent of the wheat area in Algeria. It is grown
mainly in the sub-littoral and high plateau aitias. The agro-
climatic conditions of these areas are highly variable. Var-
ieties of high yield stability aro demanded in order to buffer 
the adverse conditions. 

The dominant local varieties are Bidi 17, Mohamed
 
Ben Bachir, Hedba 3 and Oued Zenati. Polonicum x Z.B.,

although a recent variety, can also be classed in this group.

Jor C69, was introduced during 1971-72, but is not well 

adapted and soon will go out of cultivation. Cocorit 71 Is 

well adapted to the littoral and sub-littoral zones but its 

high yellow berry tendency makes its extension difficult. 

Mexicali 74, although it has the same adaptational pattern 

as Cocorit with less yellow berry, is highly susceptible to 
leaf rust. Inrat 69 of Tunisian origin and Capeiti at hily, 
are also in limited cultivation but again are not very 
stable in yield potential. 

During this cropping year, the program released five 
new lines for seed increase (table 6). Tell 76 and Tlmgad 
73 are well adapted to the high plateau and sub-littoral 
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zones-the two main durum zones of Algeirl. Tasalli 77 and 
Khroub 76 show general adaptation to all the zones but 
they are better suited to the sub-littoral and littoral zones. 

The variety Sahel 77 petforms best under the littormi 
conditions but it can also be extended to the sub-littoral 
zones. Most of these lines are local selections and with the 
availability of seed for general production, they will relieve 
the problem of the lack of high yielding stable durum 
varieties for the high plateau and sub-littoral zones. 

Results of the promising lines in the advanced yield
trials are reported in table 7. Two crosses PIc"S"-Cr"S"/ 
Mca''S" x Pg"S"-Par and Plc"S"-Ruff x Gte"S"-Roi showed 
excellent adaptation to the different agroclimatic zones of 
Algeria and are potential candidates for new varieties. A 
Turkish high plateau selection, Uveyik 126 x 61-130, is also 
doing very well In the high plateau and some sub-littoral 
zones of Algeria. But its performance in the littoral zone 
and some sub-littoral zones is not promising. 

The promising lines in the preliminary trials were 
21563-AA"S" x Fg"S", Mexi-Fg"S" and (Gr"S"-Fg"S"/ 
21563-Gs"S" x Cit"S") Par 66/270. 

More than 300 lines from F3 and F4 were bulked 
during this year for yield trials. This is the first time that 
such a large number of local selections is entering the 
durum yield trials. 

The program continued to make crosses and selection 
from avery wide range of germ plasm. 

PRODUCTION AGRONOMY 
The Institut de D6veloppement des Grand Cultures 

JIDGC) conducted on-farm and on-station agronomic trials 
relating to chemical and cultural weed control, fertilizer 
studies, potential cereal varieties and farm implement 
evaluations. 

A number of new products for weed control were 
evaluated during the year. Dichlorophenoxy methyl, a Hoe 
product, seems to hold extreme promise as abroad spectrum
 
grass weed killer. There 
were many Is'rge scale demonstra.
 
tions of Dosanex and Suffix throughout the cereal belts of
 
Algeria.
 

MEDICAGO RESEARCH 
The commercial sowing of annual Medicago

commenced in 1972-73 In the milder cereal zones. The var
leties used were the currently available Australian cultivars 
Jemalong, Harbinger and Robinson (ex. Snail medic). 

These cultivars have proved to be of great value at the 
lower altitudes (less than 800 meters) to replace the fallow 
with a high producing, nutritive a ,imal feedstuff. Indeed, a 
grazing experiment carried out this year showed lambs to 
double their daily gain when grazing on medic, as compared 
with grazing "weed fallow". 

There have been problems encountered during the 
initial phase of Introduction. Although the medic-cereal 
rotation has been promoted a simple sy -tem,it doesas 



Ino chages In farm management which re relatively 
omplex. Cultivation practices must be altered, fertilizer 
aplication timing must be changed, cereel seeding date 
may have to be latr than that presently practised and the 
management is ues involved with the Integration of livestock 
into what was predominantly a cereal enterprise, must be 
mastered. 

Because these management changes have not been 
accepted, weed levels in wheat following medic rotations 
have reduced cereal yield. Control measures are available 
for the broadleaf weeds and wild oats. 

The introduction of the medic, and the subsequent 
elimination of the fallow, appears to have increased the 
relative importance of brome grasses (Bromus ridigus; 
B. rubens; B. medritensi$) in cereal culture. No chemical 
control is available for bromes in wheat, although a high 
level of control is possible by cultural means. 
Medicago research within Algeria has evolved from a 
program orientated towards the practical parameters (date, 
rate and depth of seeding, rate of fertilizer, choice of 
commercial Australian cultivars) to one largely concentrating 
on the evaluation of local ecotypes which may better fit the 
environments encountered in Algeria. 

This is especially true for the high plateau areas. In 
this large cereal zone, the Australian cultivars will persist 
but their contribution to total feed availability is low, and 
their weed competitive ability is practically nil under the 
very cold winter conditions. 

Medicago Ecotyps Evaluation 
In 1976-77, over 700 lines of medics were collected 

from Australia, Tunisia, Syria and Europe (plus some 

selections from the South Australian medic breeding 

program). They were sown in observation rows at Tessala 

(600 metres). This site has several advantages as an initial 

screening station. 
First, there is a high probability of frost during winter 

and spring, although the intensity and duration is less than 

that of the high plateau. This provides an initial insight into 

cold tol3rance. Second, it is considered to be a safe area, 
because it is rarely touched by severe drought. Thus, 

valuable seed will not be lost through drought. Third, it has 
deep soils with a high moisture holding capacity. The lines 

are therefore able to express their maximum potential with 

regard to the length of growth stages. 
From these 700 lines, sixty-eight were selected, mainly 

with respect to winter vigor (although consideration was 
given to flowering characteristics, lengths of growing season 

and seed yield) for advancement into a replicated micro-
sward nursery. This nursery was sown in 1977-78 at two 
locations-Sidi-Bel-Abbes (500 meters altitude) and Ain-el-
Hadjar (1,000 meters). 

The seed was rubbed out of the seed pods by hand 
between denticulated rubber. This was effective but very 
time consuming.The resultant seed had very low germination 

rates (0-71 per cent). A seed wu therefore scarified using 
a vibrating electric sander fitted with ver/ coarse emery 
paper. By this means, the seed germination levels were 
brought to an acceptable figure (74-100 per cent). 

Seed rates were adjusted in accordance with the 
laboratory germination test. The nurserles were hand-seeded 
in plots of one meter by one meter. 

Sidi-Bel-Abbes 
The nursery was dry-sown on November 16, 1977 at 

a seed rate of 100 germinable seeds per square meter. Rains 
were recorded on 22-24 November and emergence com
menced aboOt four days later. Emergence was most rapid in 
the cases of A aculeata,M. polyinorpha and M. truncatula. 
M. ciliaris and M. orbicularis were late in emerging and M. 
ciiaris ir particular, appeared to have several different 
emergences. 

Seedling establishment in January as a percentage of 
germinable seed sown, is shown in table 8 as an average for 
the principal specers studies, in comparison with the four 
standard cultivars used. In comparison with Jemalong, all 
species except M. tornata established satisfactorily, with 
M. aculeata being outstanding. 

Winter vigor (plant vigor, February 4, 1978; table 8) 
was estimcted at 68 days after emergence. The plant vigor 
was estimated in comparison with that of Jemalong (=- 10) 
on a scale of 0-20. M. scutellata, followed by M. aculeata 
were the superior species. In the plant vigor at 117 days 

(plant vigor, vlarch 25, 1978, table 8), the same two species 

performed well, followed by M. polynorpha. This estimation 

took place when most lines were at full-flowering. Plant 

vigor was estimated again when most lines appeared to be at 

a peak of production (April 18, 1978). M. scutellata and 

M.aculeata were still clearly outstanding. 

The overall range of flowering dates was from 84-130 

days. Late flowering was related to poor winter vigor. How

ever, early flowering was not necessarily linked to good 
winter vigor. 

Seed yieldswere generally acceptable. As winter forage 

production will be highly dependent on population density, 
the seed production ability of a line is of great importance. 

The seedcoat permeability characteristic is also important 
in determining regeneration populations. 

The change from totally impermeable (i.e. hard) seeds 
at maturity to the proportion permeable at the true seasonal 

opening, was studied with laboratory germinations of pods 
during the July to the end of October period. 

Briefly, the procedure was to harvest all pods in the 

three replicates, clean and weigh the samples, bulk all three 
replicates and return the pods to the field to undergo over

summering. One hundred of these pods were then collected 
at intervals of approximately three weeks for germination 
tests. 

The average figures at the last germination are shown 
in the last column of table 8. It shows the percentage of 
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ad which germinated at the end of October, i.e. the
semonal opening for 1978-79. Large differences exist
between species in this characteristic. The range of all lines 
wu from 0.53 per cent (a line of M. polymorphe) up to
39.25 per cent (W. tincatula), 

It has been suggested that apermeability of about 20 
per cent at the seasonal opening, would be the ideal. There 
are some lines, mainly within M. truncatula, M. scutellata 
andM. cu/eats, with this characteristic, 

Ai.liHadjar 
The nursery at Ain-el Hadjar was dry sown and it also 

germinated with the rains of November 22-24. The datarecorded, averaged over the principal species is shown intable 9. By comparing this table with table 8, it is possible 
to see differences between the two sites,


oseedifferene estweienttw sipertge 
 ofault.Seedling establishment (as apercentage of germinable
seed sown) is lower. This was to be expected following
seeding rate trials over the previous three years. For this 
reason, seeding rates for the nursery at Ain-el-Hadjar were200 germinable seeds per square meter. Thus in point offact, seedling density was higher than that at Sidi-Bel-Abbes. 

The most spectacular decreases in establishment were 
noticed for M. tomata and the standard cultivar Harbinger.
This was to be expected from the mild climatic nature of 
their naturalized distribution. Their inability to perform
under cod conditions isfurther demonstrated in the results 
of plant vigor. 

Relative to Jemalong, all except M. aculeata and M.
cilaris performed less well at Ain-el-Hadjar with respect
to winter vigor. M. aculeata showed strong growth throuh-
out the growing season and produced a good seed yield
with acceptable "soft" seed c.haracteristics. 

Flowering commenced from about 2 days-2 weeks 
later, depending on the species at Ain-el-Hadjar. Although
large differences in flowering duration between sites are 
not apparent, generally higher seed yields were obtained 
at Ain-el-Hadjar, possibly due to the milder spring
conditions and the higher plant populations. 

The milder conditions and the increased period
between flowering and maturity are believed to be the cause 
of the dramatic fall in "soft" seed at Ain-el-Hadjar. The 

most affected species was M. scutellata, and in particular

the 
 standard cultivar, Robinson. This large effect of the

growing environment on seed permeability is undoubtedly 

the cause of conflicting regeneration data for that cultivar. 

Conclusions from Nursery Data 

The nurseries reported here were compiled with two 

principal purposes, (1) to define the species which may best

suit local conditions and (2) to agronomically define the 

environments into which the plants will be Introduced, 

In order to properly fulfill these two objectives, the 
same nurseries should be sown for at least two years. This Is 
to be done. This nursery will be sown in six locations in 
1978.79. 

First Year Trial Censaiusens 
Med/cego s/eats is an extremely promising species,

especially on the high plateau. It germinates rapidly, has 
strong seedling growth and under the cold winterconditions, 
assumes an extremely prostrate habit forming a dense mat 
on the soil surface. Its competitive ability is therefore
assumed to be good. As temperatures rise, it becomes semi
erect and as a pure ungrazed sward, it reaches a height of 
about forty centimeters. Most pods are formed very low on 
the plant and are thus protected from grazing animals. 
Some lines of this species have a tendency to bury their 
pods. 

There are linesexhibit ideal within the present collection whichseed permeability characteristics. The pod 
spines do not appear to be of a type to cause serious woolHowever, some lines of this species were attackedquite severely by powdery mildew at Sidi-Bel.Abbes. 
Another species affected was M. orbicularis. In laboratory
pod geimination tests, some seedling damping.off was also 
ntd 
notMedicago scuteiota has strong winter vigor. Underungrazed conditions, its forage yields throughout the grow.
ing season are always the highest. This is demonstrated in
tables 10 and 11 which show the best lines of each of the
principal species. M. scutel/ata is always the species with 
best vigor at all three observations at both sites. 

However, it has an upright growth hiabit, making it 
very prone to overgrazing with a subsequent deleterious 
effect on seed yield and the continuation of the system.
This is a problem of education or experience, and there is 
no reason why grazing techniques for this species cannot be 
formulated in the future. In addition, M. scutellata may
well find a place as ahay species for the high plateau areas. 

Medicago truncatula shows reasonable winter vigor,
although less than the other four lines shown in tables 10
and 11. However, it isextremely adaptable and over the past
four years, cultivars from this species have shown good
drought tolerance. Its reaction to grazing is good and seed
 
yields are normally high. The permeability characteristics of
 
the seed are reasonable and regeneration isacceptable.


Medicago polymorpha is the most widespread species

in North Africa and is well adaptl to most regions. There
 
is,however, one main problem associated with it. The seed
 
pods have long spines which are very often hooked at the

tip. Thus the pods can become very severe contaminants of
 
wool. 

Two questions then arise: As it is so widespread,should there be concern about wool fault? Because most 
local sheep have bare legs and bellies, does the problem of
wool fault arise? The answer in both cases is in the
affirmative. One must be concerned about this aspect as the 
problem already exists, and it should not be increased. 

Unfortunately in the Algerian collection, which 
contains about 250 lines of this species, the degree of pod
spine is correlated with winter vigor, the most vigorous 
types having very large hooked spines. 
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Mod/wgo c/lads is a vigorouserect species well suited, 
it seems, to cold conditions except for its very low level of 
permeable seed (table 9, table 11). The seed after thrashing 
has a very low germination, which is a problem that could 
affect the commercialization of this species (table 12). In 
addition, the species seems very susceptible to pod-borne 
insects which destoy seed. It is the species best adapted to 
saline soils. 

Of the other species tested (M. orbicularis, M. tornata, 
M. rotata, M. fittoralis, M. flttoralis x M. truncatula), there 
was little immediate promise shown. 

Table 12 shows two aspects which could affect the 
commercialization of the species viz., thrashing, and the 
germination of seed after thrashing. The thrasher used in 
this test had an incline base of indented tin (much like a 
kitchen grater) over which was mounted an electric belt 
sander fitted with a highly abrasive metal-finishing belt. The 
aperture between the base and belt isadjustable for different 
pod sizes. 

M. truncatula and M. aculeata are relatively easy to 
thrash with M.scutellata slightly more difficult. Germination 
after thrashing of all three isquite acceptable. M.polymorpha 
presents difficulties in thrashing because it has asoft (non-
woody) pod. Its germinability after thrashing is low. 
Considering all factors, three species have been selected for 
further study in 1978-79, viz. M. aculeata, M. truncatula, 
and M. scutellata 

Medicago Variety Trials 
Trials were established at four locations in October 

1977. One trial at Oran suffered drought after germination 
and the seedlings were killed. It was resown with the same 
result asecond time. At Ain-el-H:djar, the trial was inundated 
with broad-leaf weeds and oLservations only were recorded, 
Trials at Telagh (1,000 meters) and Tessala (600 meters) 
established normally, 

Medicago forage yields during March are shown in 
table 13. Of the cultivars and lines of M. truncatula, Cyprus 
produced the most forage during winter. Ghor, which is 
earlier than Cyprus, suffers from poor seeding growth and is 

not suitable for most Algerian conditions. At Temale,AR52 
performed-well. 

In a second cut of the ume plots on May 5 (to 
measure recovery) at Telgh, the growth patterns were very 
obvious. The Algerian lines produced forage late Into the 
season and they were substantially superior to Jemalong in 
spring growth. By then, Ghor, Cyprus and Harbinger were 
beginning to mature. 

At Tessala, the tntal forage produced by all three 
Algerian lines was mo 'en two and a half times that of 
Jemalong. In that trial was an attack of powdery 
mildew. This tends to h )blem only in heavy lush 
growth; a situation which rarely exists in a properly grazed 
field. However, it is worthwhile to report that Borung and 
Harbinger suffered the heaviest attacks. 

At Tessala, damage was also caused by Sitona Ilneata. 
All Australian cultivars were attacked. Of the Algerian 
ecotypes, AR5260 was mildly affected. AR52 was only 
slightly touched and it was impossible to find any sign of 
attack on Mo 49. Seed yields of the trials are shown in 
table 14. The Algerian ecotypes AR5260 and AR52 have 
good seed yields under the milder conditions of Tessala,and 
they are relatively stable under cutting. There is a tendency 
for late maturing types to perform better under this type of 
test. There was no strong effect of seeding rate on subsequent 
seed yields at Tessala. There was, however, a significant 
overall effect of doubling the seeding rate at Telagh. Yields 
of the late maturing Algerian ecotypes were affected by 
two days of Sirocco weather in mid May. 

In conclusion, Borung has continued to demonstrate 
superiority over Jemalong in forage and seed yields. Cyprus 
appears promising, especially with regard to winter forage 
yield. It has high seed yields but this may not necessarily 
mean that regeneration will be reliable because the seed of 
this cultivar ishighly impermeable. AR5260 appears to be 
the more interesting Algerian ecotype, especially for colder 
areas. It is a mixture of at least two lines and contains a 
range of plant types. In fact, the best line of M. truncatula 
in the nursery at Ain-el.Hadjar (Line 24) isa sele'tion from 
this bulk. 
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TABLE 1. CEREAL SITUATION ALGERIA 197778 

Socialist Agrarian Revolution Private Total 

Harvested Harve sted Ha-ested - Harvested 
Area/ 7 Yield Area/ % Yield Area/ % Yield Area/ % Timm 
Production Areal'x/Ha Production Area Qx/Hj Production Area Qx/Ha Production Area Na 

I _--_ 
_ _ 

_ _
Bread Wheat 321,075 38.9 7.03 115,300 27.77 4.16 214,179 16.62 4.94 650.554 25.73 5.83 

2.258.111 479.048 1.057.848 .37q§Lo07 

Dratm Wheat 333.862 40.41 7.53 196,620 47.35 4.96 624.370 48.46 5.08 1.154.852 45.67 5,77 

. zz_2 _ .810 3. 173.269.661.26 

Barley 131.396 15.92 9.23 93.905 22.61 4.44 405119 31.44 4.69 630.420 4.93 5.60 

1.212.108 416. 510 I 8 527- 3. 5 2 8 .145$ -

Oats 38,887 4.71 5.63 9422 2.27 3.56 44712 3.47 2.50 93.021 3.68 3.92 

21 025 
 33. 561 111.618 3 64 .274
 

ToW1 825.420 32.6 7.52 415,247 16.42 4.59 1.288,380 50.95 4.85 2.52&8.47 100.00 5.,6?1 
6 201,526 1.' _4.929 6 242232 14. 348,687 

T*l Area 
se ad % 886.840 93.05 499.725 83.10 1.997.643 64.50 3.384. ZOO 74.73 
am 

Ox - Quintals 

http:2.52&8.47
http:173.269.661.26


-. m .*, .am----mI ,. mw - an m ' AMT,TM. 

ALGRA 1977-76 

1 2 

Pedigree 
New Algerian 
Names 

Yield 
Qx/Ha Rank* 

% Yield 
Stmp°" Qz/Ha Rank' 

% 
Strp" 

Strampe~li 48.45 6.67 100.00 16.52 12.)00 100.00 

Siete Cerros 40.40 19.00 83.66 16.53 14.50 102.88 

FAk or MDA 35.07 22.67 72.12 16.71 12.88 102.24 

Anza Ghriss 75 47.45 6.67 98.38 17.49 10.63 108.99 

Syrimew: Setif 76 47.34 7.17 98.12 17.87 9.63 110.41 

ARZ Beni Slimano 76 47.30 7.00 98,34 17.85 8.38 110.82 

Mexicano 1481 Tessalah 46. 54 9. 50 96. 52 18.58 5.88 116. 66 

Pavon "S" Cheliff 78 48.32 6.50 100.15 17.62 10.38 110.24 

CM8399-D-
4M-3Y-OM 

1. 	 Zone littoral and sublittoral with good rain distribution. 
Oued Smar, Guelma and Khroub. 

2. 	 Zone sublittoral and high plateau with less rainfall. 
Saida, Sidi Bel Abbes, Tiaret and Setif. 

Rank among 25 varieties mean of clifferent stations. 

Stmp Strampelli 

x 	 FA Florence Aurore and MDA = Mahon Demias. 

Qx = Quintals 



Irmaw 3, POU3!NG IMMA W6AT WLDIUSD-ii Di 

YIAD 'fiALS 	 'G 

Variety 

NO. Pedigree Yield % Yield 
Qx/-I Rank Strp Ox/Ha Rank Stmp 

AB581 	 Pato x CC-Inia 
CM-10Z1-7MB-14BJ-4BJ 50.77 5.33 	 101.09 17.98 9.05 105.46 

AB582 	 Pato (R)/Tob-8156(R)xCno"S" 
CM-1031-2MB-SBK-7BJ 45.76 17.00 91.11 18.85 7.75 116.71 

AB585 	 Strampelli 50.26 6.00 100.00 17.13 10.75 100.00 

AB586 	 CC-Kal(AzxNad.Lr64/Bb) 
CM-1II63-E-IY-IM-3Y-OM 46.36 13.33 92.75 18.03 10.75 106.50 

AB587 	 Bolsena"S" 
CM'8625-EX4M-4Y-IM-OY 45. 68 90. 9817.00 17.63 13.00 108.10 

AB591 	 EMU"S" 
CM-8327-c-9M-IY-OM 47.56 11.67 94.60 18.00 9.50 108.09 

BB602 	 Cal.CnoxYr. 70 
Alg. 65-IBK-5ZAL 42.46 13.00 90.83 17.05 10. ;0 108.45 

6,3BB603 	 Cha-3(Son64.SkE 6xAnIXSt464)
Alg-5-IBK-4AL 42.57 11.33 91.69 17.42 7.00 110.59 

BB606 	 Bb-PatoxHD832-Bb 
CM-15626.4BJ-ZAL 43.66 9.33 93.90 16.41 15.00 103.28 

BB615 	 Strampelli 46.64 7.33 100.00 15.91 13.25 100.00 

1. 	 Zone littoral and sublittoral with good rain distribution. 
Oued Stoar, Guelrra and Khroub. 

2. 	 Zone sublittoral and high plateau with lees rainfall. 
Saida, Sidi Bel Abbee, Tiaret and Setf. 

3. Qx -	 quntals 
4. Stop 	= Strampelli
 



V. No. Poditree Yld ank 5 
__/Ha Stmp. 

AA. 462 CC-niaxCno.7c 
CM-4319-IY-ZM-IY-2M-OY 32.63 6.75 104.90 

AA. 466 Bb-Kal 
CM-9160-11M-SY-4M-IY-OM 31.81 8.25 99.40 

AA. 465 StrarnpelHi 31.16 8.25 100.00 

BA.479 Bb-Kal 
CM-9160-11M-5Y-IM-2Y-OM 34.56 7.05 99.64 

BA. 483 PV18A-Cno67/Tobxcc-Pato 
Alg 43-ZAL-IAL-OG 33. 15 9.75 96.89 

BA. 480 Stramp1U 33.82 8.25 100.00 
CA. 513 NS-14-13 30,47 8.25 101.07 
CA. 520 Strampelli 31.36 8.25 100.00 

Ox = quintals 
Stmp = Strampelli 



V. No. Pad[ee YIed mk % 

A. I 31. en'W 

CM-367--3-IY-4M4Y.M-OT 46.9 5.5 661.69 

A, 12 0Nmo 41A 43.96 4.0 Ill3." 

D. 37 LAbcbhih Lime No. 156/2 43.47 1.1 109.19 

B. 42 CJ 71-Cpr 
CM-15070-I.IY-OY 43.1 1. 110.33 

B. 47 7CxTob-Napo 
CM-769-21-IA-ZY-OM 40.40 6.0 00.74 

C. 59 
. 

Tob.Cno"S~xPJ62 
CM-7369-6L-OL 44 57 , 100.72 

C. 61 C&I.Lundi 
CM-1076-19M-3Y-OM4-Y-SOOM-OY 45.57 3.5 101.68 

D. 81 Brochis "S" 
CM-5V72-B-SY-IM-Y-4M- OY-OAL 42.25 0.5 107.95 

D. 83 601 VD V TIrqute 42.07 9.0 107.17 

D. 86 Tob'S'.NapoxTC 
U 304150103.IS.3-GAL 46.00 1.0 117.55 

D. 89 Max. 50-B21-Ca1"S" 
Tu14T-IBK-.3AL-IAL.OAL 44.32 3.S 111.41 

D. 93 CgnaKal-Bb 
CM-15 133-26BJ.3AL.IAL-OAL 43.18 .s 107.80 

D. 99 Pato(R)-Cal 
CM-1036-IAB-48K-OBK-I9AL4IAL.OAL 41.68 9.5 107.18 

E.103 

E. 107 

PVI8A-Cno67xCrt"S" 
CM.21467-125J-I-5- -S 

PVIaA-Cno67xNarw"l-t-Pj'' 
j 

CM-21469-60J-;-38.B 

41.43 

40.43 

3.0 

6.5 

114.U4 

114. 3 

E. 117 CC-Kal(AZ67xNd-L64/3b) 
CM-1663-EIY-IU-ZYAOM 42.18 1.0 117.79 

F. 126 RR6-WW I 5/Jl"'SxCnooNo 66 
CM12272-N-IY-LM-OY-OBK 43.50 7.0 103.00 

F. 146 Tspp-So64/Cno-JarxKvz 
CM-Z0707-A-IY-6-4Y.OY-IPta 44.17 4.7 105.95 

F, 150 Iehis"S* 
CM 5872-C-IY-5MIY-3M-OY.ZPtm 41.71 6.7 101.48 

J. 237 Bb .AI 
CM-9160-M- 5Y-SM-2Y-OM 41.31 4.0 99.46 

K.252 Kal -Ca1"S" 
TU.71-29-34BJ053JoOflJ-3AL 45.27 3.3 97.39 

K.261 Bb-KW 
CM9160-11M-SY- 5M-ZY-OM-2AL 48.44 2.0 103.13 

L.298 Castan 46.02 4.0 99,of 

Ox - quintals 
Stop - Strompolli 



Vmi.tal Name 

TIMGAD 7 3 

KHROU B 76 

TELL 7 6 

TASSILI 77 

SAHEL 77 

Pedigroe 

Cione'S" D 27617.21M.300Y*OBK 

MASA SY-OMmOEK 

Cr"lS".F3ThuxAA"S"/Fg"lSl 
CM--1O200-IBK 

Rabil"So"Fg"lS" 
CM-1O162.7 6M.4Y..OM 

CitllSlxPg"lS"-,AllS"/RuffxT. Die. Ver-C3U"S" 
CM-14528-C-.IY-IM-OY 



?AD&3 7. 	 URM13353 TO~ AAWYM3 
..... l,"r13 TR1&IA ALO3-.RZA &97,'7* 

Variety 	 Ped*gree Yield 	 Rank % Yield 	 Rank 

551 	 ]PIc"S"-RuffxGt"S".Rol
CM-17904-B=3M-IY.Iy 47.61 4.00 107.18 16.63 8.25 101.36 

562 Pic "S"RuffxGta"S".Rol 
CM-17904B-3M.IY 41.39 5.00 106.60 17.03 10.25 102.22 

552 	 Stk"S"xChapw2l 563
CD-1894-18Y.Oy 45.62 6.07 103.07 16.31 12.25 99.2? 

559 Tassili 76 46.44 5.00 104.67 16.00 13.25 9%.54 

563 P1c"S"-Cy tIS"/Mca"S"xPgIS"l ..
 
CM-18001-B.3M.TY 46.58 7.00 104.45 16.98 5.75 104.33 

567 	 Uveyik 126 x 61 - 130
C23-9-OA 41.08 	 15.00 92.32 17.31 9.05 106.27 

571 Sahel 77 43.89 	 10.33 9.99 15.98 10.00 99.47 
560 Capeiti 39.90 	 17.68 89.62 14.91 14.75 93.1. 
570 INRAT 69 42.69 	 12.00 96.12 15.28 17.00 91.13 

565 Cocorit 71 44.45 9.00 100.00 16.16 10.00 100.00 

1. 	 Zone littoral and sublittoral with good rain distribution. 

Oued Smar, 	 Guelma and Khroub. 

2. 	 Zone sublittoral and high plateau with less rainfall. 
Saida, Sidi Bel Abbes, T/aret and Seti. 

3. 	 Qx - quintals 
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TABLE 8. SUMMARY OF MEDICAGO SPECIES. SIDI BEL ABBES. 1977-78. 

Plant Plant Plant Days ays Days 
Seed Vigour Vigour Vigour to f to 
Establishment 4/2/78 Z5/3/78 18/4/78 flowering -owern_marity 

Medicago polymorpha 68.3 11.1 12.3 11.5 98 63 156 

,Medicago truncatula 63.2 10.1 11.7 11.9 103 61 161 

Medicago scutellata 65.5 13.2 13.8 12.8 92 63 155 

Medicago orbicularis 46.3 6.4 8.4 8.8 114 53 167 

Medicago cillaris 56.8 11.1 11.9 11.4 97 69 166 

Media, dcul.-eta 78.9 12.0 12.6 12.3 100 60 164 

Medicago tornata 36.6 5.3 7.9 8.6 114 56 165 

MAdicago truncatala 
"Jemaloag" 51.4 10.0 10.0 10.0 100 59 164 

Masdicago truancatula 
Wilarmi" 65.5 9.3 11.7 11.8 99 60 159 

Seed 
Yield, 
(jJ 

101.8 

94.5 

143.5 

72.6 

161.1 

133.2 

46.9 

65.8 

83.6 

"a 
Si 

3164 

1168 

12.62 

1.1 

2.32 

Ik02 

4.92 

5.45 

3.N 

Mediago uttoralis 
"Jbiow i 41.4 7.5 10.3 10.3 90 77 166 

M- cago ucuteUa 
"Zebam" 83.3 13.8 14.0 12.5 89 61 151 

64.9 

169.9 

X.g! 

I .I 
i56

-~ ~
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Plant Aat It ye Das b-ye 9ed 
6 a5Visour visour igour Ot Yield 1Est81hjmi9nt 1912/71 1613170 u1ISxV, (0ma/m) 

Medicago polymor-hA 46. 1 10.6 12.4 12.1 108 61 172 126.? 2.90 
Medicago truncatula 41.6 9.4 11.4 11.5 114 
 60 176 103.7 3.15 
Medicago scutellita 51.5 
 11.7 12.8 13.4 102 
 67 174 202.0 1.11
 
)..dlcago orbicularis 27.9 6.4 
 9.7 9.6 116 
 53 175 119.1 0.83
 
Medicago duliaris 47.4 11.3 13.0 13.2 
 106 66 177 218.5 0.18
 
Medicago aculeata 57.5 12.1 13.1 13.3 108 61 179 168.6 5.14 
Medicago tornata 10.7 3.7 6.7 5.3 123 60 186 32.4 2.31 
Medcago truncatula 
"Jemalong" 41.5 10.0 10.0 10.0 112 17458 44.7 2.49 
Medicago truncatula°"Borung" 42.1 8.5 9.8 10.5 110 63 176 81.7 1.32 

Medicago littoralis 
"Harbinger" 12.3 3.0 6.1 6.3 104 80 182 22.8 0.981,1-dicago scutepllata 

lRiob!unon" 
 61.9 12.1 13.3 12.8 103 65 175 166.9 1.21 

TABLE 10. TOP LINES OF THE MOST PROMSING SPCIES. U-DI DEL ABDES. 1977-78 

Ident. Country Vigour Vigour Vlgour Days Days Days Days
of 

Days Seed Regen.of 4/2/78 2S/3/78 18/4/78 to of o to Yield 21 Pow1977/78 origin flower flower pad complete (94nv Iation" 

M. polymorpha 3 Tunisia 14.0 13.7 32.2 93 64 112 350 170 82.7 450 

M. truncatula 30 Algeria 11.5 13.0 12.8 91 67 110 157 173 151.0 1380 

M. acutellata 42 Australia 14.0 14.5 13.2 6584 107 151 168 163.3 670 

M. ciliaris 54 Algeria 12.0 13.2 12.8 97 11063 164 174 23.3 790 

M. aculeata 60 Algeria 12.7 13.2 12.8 6096 112 167 176 17S.1 540 

- -I--L 
Regeneration PopulaUon (plants/s 2 ). 

Seed Yield x %Sat good x Number Sed/m. 
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TABLE 11. roP LINES OF THE MOST PROMISING SPECIES, AIN EL HADJAR. 1977-78 

Ident Country Vigour Vigour Vigour Days Days Days Days Days Seed Regs 
no of 19/2/78 26/3/78 19/4/78 to of to to to Yield Popm.
1977/78 Origin flowe: flower pod complete (U4d) 1afti 

maturity maturity 

1. polymorpha 3 Tunisia 12.3 13.5 12.6 103 65 121 173 186 138.1 900 

I. truncatula 24 Algeria 11.8 12.5 13.1 116 56 124 177 195 118.3 940 

M. scutellata 41 Sicily 13.0 14.3 15.6 107 61 127 175 190 258.3 290 

K. ciliaris 53 Algeria 12.5 14.3 14.3 103 69 122 177 190 Z66.2 0 

AL aculeata 62 Algeria 12.6 13.5 13.6 104 64 121 177 192 188.2 280 

=Regeneration Population (plants/m 2 ) 

Seed Yield x % "Soft Seed x Number Seed/gm. 
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THIAM G CHARACT=ITICS. MEC 


Ease 
of 
Thrashing 

M. polymorpha 4 


M. truncatula 2 


'4. scutellata 
 3 


M. orbicularis 1 


M. ciliars 3 


M. aculeata 2 


M. tornata 2 


M. t"uncatula ,"Jemaong 2 


M. truncatula "Borung" 2 


M. littoraliss "Harbinger" 2 


M. scutellata, "Robinson" 3 


Ease of thrashing os 1.4 scale estimated 

experirnental laboratory thrasher. 

SC,.4 l tt, 

Germinatio 
after 
Thasing 

38.1 

77.7 

69. 5
 

28.7 

18.9 

58.7 

64.2 

87.3 

74.2 

82.1 

71.3 

from results using 

IGA
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IhNT&& FORAGDW Sn XMD--O yAWIZT T IA 1I7.L 

(From Ssd.41g Rate 12 K1/ a) 

TESSALA TELAGH 

Medic as Medic as 

Medicago % Total Medicago % Total 

(Kg DM/Ha) DW (Kg DM/Ha) DW 

M. truncatula 
"Jemalong" 92 24.5 203 9.4 

M. truncatula 
"Ghor" 73 22.5 122 7.1 

M. truncatula 
"Borung " 162 36.2 215 15.3 

M. truncatula 
"Cyprus" 187 36.3 164 18.4 

M. truncatula 
ARS2 (Algeria) 174 40.1 146 7.2 

M. truncatula 
AR5260 (Algeria) 131 24.3 185 10.4 

M. littoralis 
"Harbinger" 148 28.2 189 9.8 

M. scutellata 
18.8 17.1"Robinson" 95 169 

M. orbici i ,i j 
Mo 49 (Algeria) 154 27.0 104 6. 1 



MMlg 14. MXR YI3LM- MMDICAG VA=ZTy MUMS.l7? KIbL 

TEMSALA - TILA~t

12 KX/H& Ix 2 3 1 2 3 

Jom&long 186 188 145 173 148 66 
Ghor 145 65 25 113 68 45 
Borung 201 300 270 316 243 181 
Cyprus 158 167 131 304 216 184 
AR 52 221 327 287 156 186 111 
AR 5260 188 446 392 176 174 82 
Harbinger ill 144 129 204 124 75 
Robinson (ex. Snail) 126 161 106 103 75 66 
Mo 49 93 249 248 153 203 128 
24 KM/Ha 

Jemalong 99 148 126 223 172 147 
Borung 209 333 129 366 252 226 
Cyprua 263 216 217 466 176 170 
Harbinger 106 176 108 305 228 236 
Robinson 124 158 174 246 139 119 

X I 
2 

= 
= 

Seed 
Seed 

yields 
yields 

from 
from 

uncut plots 
plots cut once 

3 = Seed yields from plots cut twice 

BOTSWANA 

AREA AND PRODUCTION 
Whast is grown to avery limited extent in Botawana. 

Brood wheat Isgrown on approximately 300 hectares (200
dryland, 100 irrigated) with a grain production of 100 
tonnee drylend aW 500 tonnes Irrigated. Planting islimited 
to the extreme southern portion of Dotrana during the
winter weecn. 

DryC A production relies mostly on reelduel solt 
moisture tcne II tIe precipitation falls during ti pow 

mon (April-Aupalt). 
ovellable, and In foot the mItom 
exponlson of the whast 

Utte wow 

keeeIselWffici 

for 
to-

mo. 

klidon 
comeain 

Ie 
to 

PUPORTS 
Ofran pr**Ad i si fr hu iwsm. 

Whet ftw welmi at p 3A ulm 4.3 w d i b 
loarted auuNv fet s M e of GoeAMil. 
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PIITILIZIl1 
ForUllim we rwdily avlable ht felatively expensive. 

A 3:2:1 fertllllr (1:0.5 ki N, 8.3 kg P, 42 kg K) costs 
tammis P 15 (15 dollars) and LAN. (28 kg N) costa P 12 
(14i0 d )ollar ikg. Retper 100 used oft dryland wheat are 

ON. 14P end 9K. IrrIgoed wheat is fertilized more heavily. 

Micronutleirt deficiencies have not boen obseiwd. 

OISEASHE AND PESTS 
ocaslonal stem rust (Puccini. grovnln/e.tritki) and 

seedling blight caused by a fungus tentatively identified i 

Soproora have been observed. Bird pests are often severe 
requiring bird scarers in the fields, 

SEED INDUSTRY 
Seed not produced on the farm is pirchased from 

South Aftica as no commercial source is available locally 

The Seed Multiplication Up t, a branch of Agriculture 
Research producs 5--10 pe cent of thol maize, sorghum, 
cowpea and sunflower seed used by farmers. A study of 

methods to increase production by the Seed Multiplication 
Unit has recently tben completed by USAID and it is hoped 
that the seed industry in iwana will be strengthened in 
the near future 

PRINCIPAL VARIETIES 
The principal vatity of wheat now grown is Inie but 

it recent trials [lite, Helene, Sonderend, Aerie and SST.3 
have thown pi orising potential 

AGRONOMY 
Time of plantling is currently being studied Early 

Ilanting 'ehtiruatry) places plants in good toil moisture 

but expostes them to hti temperatures during early develop 
merit, March--April planting exposes somne early flowering 
varieties to frost darmoae during June May -Juno planting 

is goodt with respect to temperature but soil moitura for 

seed Vairminatirr arnd late, plant d(eveloment may be 
critically thort 

FIELD TRIALS 
ValoJs tri4ls were cronducted at Seteli and Goodhope 

Shlll: 
The time of planting trials Indicated that during 1978 

early piating 113 Martch) gave the highest yield. This was 
almost certainly due to availability of water as little rain fell 
after the end of February. The late planting (24 April) gave 
very low yields There was o significant response to 

applications of nitrogen and phosphorus. The tw'te to 
flowering was delayed by late planting probably ilue to 

lower soil moisture levels and lower tempratures. 
The highest yields in the plant population and seed 

atie trial were obtained using the 26 arnd W rows snd theO 
results although Inoonclusive, Indicated that a seed rate of 

of 26Sm w o40 kg/ha and. row spacin wfo mWtS 
ki/ha and a row spacing nf 0 cm we lilly io on O 
h mest yilet. 

Soil molstuwelknldsetmAn dint IlpipMpWA 
trial at 100 days after plantionan dy whowadie*o 

was uinif lkntly more moisture in Oe wll profile,seedV 

100 cm row% than undr the 50 cm , an th wei 
mo ,ture under the 25 cm rows was th lvot. 

Four of the varieties In the South African falond 

VWheet Evaluation and Improvement Nusery (ISARWEIN) 
yddedi over 600 ks/ha but there was no soinifcatit cilf. 
faence between the top 17 cultivers. The material fioam 
ths African Cooperative Whiat YIe!d Trial (ACWYT) from 
X mya we les well adopted and the highest yield wee only 

272 kg/ha (cv. T65). The local check Eliza did very poorly 

in this trial and it is certain that the time of planting wai 

too late (29 March) for the conditions during 1978. 
During 1979 it is planned to plant the wheat during 

tme January/February period so that the crop can establish 
a x1 develop before the rains cease in the autum. 

f3.edbopo. 
The time of planting trials demonstrated that during 

'078, late plantinge (mid April and early May) gave 
inificantly higher yields than the planting in March. This 

vr probably due to the time of flowering In the cae of 
the Match planting, flowering coincided with the sustained 
period of below zero nifght temperatures which extended 

throughout June 

The two Ilet planltings did n .1 lli wer until about 96 
days and below zero temperatures did not occur at 
gathetis There was n) significant yield responsi to 

appl atlions of nitrogen ani ptosphorus The two later 

plantings took lofiger to flower and were sh"rter in height 
thin the first planting 

Yields were low in the plant population aid seed lote 

trial and were rot isiniicantly different The trial was 
I'lantwd during March ai flcwering coincided with the 
below tero tserriperatutes during June As a result of the 
time of flowering, yields were severely affected end no 
treatment effects were detecpe Days to floering and the 
number of grains per head were reduced in the narrow row 
treatments 

Seven of the varieties in the SARWEIN trial yielded 
over 5-00 kglha rod there was a significant positive correlao• 
tion betar" days to flowering and groin yield of 0.7605. 
The varieties which flowered late. produced the largest 

yieds Elite which performed well at Sebele, wa" i soW 
yielder a itstimeofflowering ls6ldeyscoilncidedwlth the 
too night tmperatures In June. 

Nlir teern of the entries in the kcsevnlsng Nursory 
African Cooperative Whos Yield Tril (IP4AC T) fhvm 
Kenya yielded 500 w dhesawcw. IkSA llad n a 
slvilflcwlt posh. Do relaion Ietwee da t01 a lf 
and Wln yield of 0.3M, TI7so lo rowa Iva wm 

W9 
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Imnis w11, b. dm In Aadl and May a fo rin wil about 4,100-SA gelift M .Plmpi",.
sian eeuv after June.May at a Mmd raW of 131) kgtas and W h ~ C'W*MgCIAL PRODUCTION P and 2 kg Znie at planting followed by 12 I NAN 3-4]! 

weeks later. Seven Ir tionttllngM mnplld*MoVisits Wre made to farms InBotewafl where wheat to wheat planted In May and five igation (300 m')Is produced commercially both under Itrigated and dryland were applied to the June plantngs./ 

EGYPT
 

INTRODUCTION 
The land crea of Egypt is1,001,449 square kilometers,

but only 23 million hectares, about threu percent, are arable. 
This area is completely irrigated from the Nile River. Since 
the completion of the High Dam at Aswan, irrigation is 
possible throughout the year. The Irrlgatedarea is immediately 
adjacent to the Nile River and forms a long narrow valley
that eventually opens into a delta. 

The farmland of Egypt can be roughly divided into 
three major areas: In Upper Egypt, there is no rain, winters 
are dry and of a short duration. This area extends approxi-
mately from Aswan at the High Dam, to Assiout. The area 
referred to as Middle Egypt uxtends from Assiout to Cairo 
(Giza). There is no winter rainfall and the winter is slightly
longer than in upper Egypt. The Delta area accounts for 
approximately 60 per cent of the arable land, and it can be 
divided into north and south halves. 

PRINCIPAL CROPS 
They are wheat, maize, rice, millet, cotton, and 

numerous vegetables and fruits. Wheat is the major winter 
cereal crop and accounts for approximately one-fourth of 
the cultivated area. Wheat represents the main food staple of 
the urban areas and it Isblended with maize flour in the rural 
areas. The wheat straw Isconsidered an important commodity 
as an animal feed. 

CLIMATE 
There are some scattered rain showers during the winter 

months, and temperatures are cool during this period. There 
isalso anorth coast area which on average receives about 150 
mm rainfall, with a range from 80-250 mm. It is common 
for nomads to cultivate barley in the hope that the rainfall 
will be above average. A successful harvest of barley occurs in 
orgy about one in three yeers. 

The approximate averages for annual rainfall and 
minimum winter temperatures for the different regions are: 

Region Average Annual Mn. Winter 
Rainfall (mm) Temp. OC 

Coast 124 9 
North Delta 36 7 
South Delta 15 7 
Middle Egypt 0 5 
Upper Egypt 0 6 

IMPORTS 
The consumption of wheat and wheat fIlour is approxi

mately 6.7 million metric tons (t) per annum. There are 
approximately 2 million t produced locally. The remaining
4.7 million t must be imported. On a per capita consumption 
basis this equals approximately 150 kilograms per person.
The population continues to increase at approximately 2.5 
per cent per year.with the currentpopulationbeingestimated 
at 40 million. There isan ever increasing need for wheat and 
production isconsidered an important and vital factor. 

WHEAT YIELDS 
The average yields have increasd In general over the 

past decade, but have now plateaued for the last five years 
(table 1). At first glanc the aerage yid of ee t or morn 
per hectare sems high by world eadee It ftuld be 
remembered, hower, that s Is a ea oipley Irigae
situation and sunshine Isnot alinilig focinr. Coinee ,
higher yield e possible if th pmpr p of srtles, 
agronomy and kntiviua we plN11 

CILTUUAL PRACTICES 
Whetd barey Ih e ~ ~~gIl~ 
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p tEyptln 
Pot Of NoiWra ul odered the optdmum sowIng period. 

20fpl -nt dt be high, and about 90 per cent 
Of #W0 iam broadast by hand. The seed rate used Is120-
ld r0i id ea 1001-120 k for bae-.olh The highfor wheatW 
sod ra Is un d to compensate for the lack of lend prepara-
tion and oter factors, 

From experimental results, the recommended rates of 
nitrgen fore mldwarf wheats Is 170 kg/ha and 100 kg/ha 
for the tall varieties. The general recommendation for 
phosphorus is 40 kg/ha. Potash Isnot a limiting factor and 
Is urually not recommended for wheat. The number of 
Irrigations recommended Is5-6 at three weekly intervals. 

The recommended rates of seeding and fertilizer 
application for barley are about half the amounts given for 
wheat. 

Weeding Is done principally by hand. It is estimated 
that 85 per cent of the farmers will weed only once and 15 
per cent do not pbalce weeding. Herbicides are not used 
because of a lck of equipment. In a few cases, the iarge 
government farms will use some of the more common broad 
leaf herbicides such as 2,4-D. 

PRODUCTION PROBLEMS 
Labor shortage at wheat harvest is an important 

problem. This is a time when cotton requires much attention, 
and the demand on the labor force does not allow the farmers 
to hire people readily. The high labor costs, the relatively low 
price of wheat and the subsidy on wheat and wheat flour 
makes wheat harvest a family affair rather than acommercial 
operation. This results Inprolonged delays in the cutting and 

removal of wheat from the field. 
The late harvest results in an excess loss due to shattering 

and birds, possibly 15 per cent of the crop, annually. Birds 
are becoming an increasingly important pest and the solution 
to this problem is not readily in sight. It does, however, tend 
to affect the farmers options. He will not always sow his 
wheat at the optimum dates. He tends to wait and plant with 
the majority of other farmers so that this crop is not as 
vulnerable to bird attack, but brings it into the hot period 
during the maturity period resulting in some seed shrivelling, 

The delayed harvest adds to the amount of shattering 
that occurs. The semidwarf whebts have not been selected for 
this type of situation and, consequently, suffer more from 
shattering. The practice of moving unthreshed sheaves on 
camels and donkeys to a threshing floor also causes aloss of 
all but the most strongly glumed varieties. The tall improved 
wheats were locally bred and have been selected for a tight 
glume which is much more resistant to shattering. The farmers 
tend to prefer the tall wheats for then reasons. 

The larger farmers who tend to be nore commercially 
orientated are the principal growers of the senldwarf wheats. 

JIunn WAp VAmIIS 
T1he siuds wf tumwr60vii -

tiny Odbou h 
1)-20 per m higwer o 1 t krer ved eiIo 
11).Theare ma as th lInuiww of Tons fn 
of the imdwrts arieis. The. irt Is V.ll 
wheat Impt and breed. The llaOmrn ron,ren conume 
value of straw animal feed. The.gw arrnme p(wr),, 
price for wheat has been seven Epptlui pounds (LV) per 
ardeb (=150 kilogramar), which Is equivalent -Lo7 Ua 
dollarst for tall wheat varieties, and eight LE. per ardeb 
(77 U.S. dollars/tc for semdwarf wheats, a factor favouring 
the latter. The price of straw varies depending on the see. 
The straw primes are usually approximately 7-10 LE, per 
load (=250 kg), which is equal to 40-46 U.S. dollars/t. 
In years when the animal populations are high and th feed 
reserves low, the price per kg can be as much as three times 
that of wheat grain. In 1977 spring for example, straw prices 
reached the unheard level of 35 LE. per load (170 U.s. 
dolars/t for a short period of time. This is about 2.6 times 
the price of wheat grain. 

Farmers also perceive a problem with the semldwarfs 
in terms of straw quality. There is a consensus that the semi
dwarfs are coarse and inferior in feed value. They consider 
the tall wheat straw to be fine. 

TABLE 1.Wheat area, production and yield in Egypt. 
Year Wheat Area Production Av.Yield 

Type (1000 ha.) 1000 m.tons m.ton/ha 

1978 Tall 454.5 1456.8 3.21 
S.D.* 121.0 466.5 3.82 

1977 TallS.D. 381.5125.6 1232.2465.2 3:233.70 
1976 Tall 512.2 1660.0 3.24 

S.D. 74.4 300.0 4.03 
1975 Tall 507.1 1713.9 3.38 

S.D. 78.6 319.3 4.06 
S.D. Semidwarf wheats. 

BREEDING 
The breeding programs in both wheat and barley have 

been active for se.eral years. The release of the wheat var
ieties Gizn 155 in 1968 and Giza 156 in 1972, helped raise 
:he national wheat average to about 3.1 t/ha by 1972. The 
rclease of the semidwarf varieties in 197S further helped to 
raise the average to 3.3 t. It isfelt that the potential for 
further Increases are substantial simply through the release 
of varieties, even If agronomic practices do not substantially 
change. 

Four varieties were released In 1978. These woo Giza 
157, Giza 156, 'FIeha 3 -'nd Sekha 8. The varieties Sikhs 8, 
Giza 157 and ISO, we now being grov on about 100,000 
hectares. 1he area sown to Gia "167and Sdha 8 will be 
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108111610111 MATERIAL$ En"r et 
,A nunft of promising new lines have been Identified k&%, k% , 

through, the variety trIals. The performance of the best 
advancedbread wheat lines in 1977 and, 1978 are given in Sakha 61 5481 6400 2620, 

-. 
4014 

tables 2 iWd3 respectively. Although they had high yield, a Line 1628-2973 5288 6143 2773 '4Ji' 
number of lines were discarded because of inadequate rust 
resistance, poor grain or shatteringtendencies. In upper Egypt Sakha 60 5329 6359 2209 4632 
the season can be very short and this will be reflected in 
reduced yields as can be seen in 1977-78. The new lines Giza 157 5557 5650 2635 4615 
appear to have a 10-20 per cent yield advantage and some of Line 1628-2081 5500 6012 2194 4570 
their pedigrees are given in table 4. 

Chenab 70 5143 5974 2537 4567 

Sakha 8 6000 5926 2144 4543 

TABLE 2. Mean wheat yields (kg/ha) in trials conducted by Line 3590-2653 5305 6052 2244 453 

the Wheat Research Section in1976-77 (D trals). Giza 158 4906 6112 2387 4470 

REGION Sakha 62 5429 5162 2380 4325 

Entry Delta 
kg/ha 

Middle 
Egypt 
kg/ha 

Upper 
Egypt 
kg/ha 

Egypt 
kg/ha 

LR. 64-Son 5005 5110 2187 4096 

Sakha 8 5231 6243 5060 5817 
Giza 155 4798 2423 

Giza 156 4722 
Arz 

Giza 157 

5303 

5074 

6000 

5998 

4696 

4370 

5769 
5645 

Avrae5312Average 5802 2394 4539 

Delta = Mean of 16 locations 
7C-On x Inia.B Man 5096 5917 4770 5605 Middle Egypt = Mean of 7 locations 

Sakha 3 5146 5755 4041 5550 
Upper Egypt
Average 

= 
= 

Men of 2 locations 
Mean of 25 locations 

Condor "S" 5050 5822 4846 5548 
Local varity in the Delta and Upper 
Egypt is Giza 156 and in Middle 

UP 301 x Son-Pi 62 4924 5971 5112 5524 Egypt It is Giza 156. 

Chenab 70 3852 5552 4653 5167 

Ch.L. Inia-S 4991 5281 4267 5307 

Sparrow 4417 5538 4617 5015 DISEASES 

Giza 158 4198 5117 4396 4720 The cereal rusts continue to be the principal diseases in 
wheat. All three rusts are found but leaf rust is the most 

Giza 155' 4125 3956 persistent problem. A number of advanced lines listed in 

Giza 156' 4670 
tables 2 and 3, although yielding well, do not had adequate 
resistance levels nd have been dropped for this reason. In 

Average 4855 5655 4565 5424 1977 the principal semidwarf area was sow to Chenab 70, 
with some Mexipak also being grown. Loaf rust developed 

Delta 
Middle Egypt = 

Mean of 13 locations 
Mean of 6 locations 

early and in the north Delta area, severe attacks oocurred on 
Chenab and Giza 156. The early Infection caued a reduction 

Upper Egypt 
Average 

* 

= 

= 

Mean of 1 location 
Mean of 19 locations 
Local vairiety in the Deta and Upper
Egypt Is0.165 and in Midde Egypt 

in the everw yids, In spie of the fact tt it ma vwy 
tafv raVw yids iseo 

favorable year, weater wise. 
The PeoloW group, has Ibim delopknl 

It IsG.156. chemnical rotrol procedues Wand loeu for,la n*es, 
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mi- S.,.-m.uh.. , 	 r-, iA, .,L. L .W.. 

", 1617!J . nI x 1Pt 624/1LR S4Tzppx Knott2 

-- teldi 8 = bnvUSxNomb'..' " 
PK3414BhIOVrb sftO.i 

Vf.t61 Inia-RL4220x 7C/YrVS' 	 Yew Tre a llemfta assin 'w3e &,PWM.,. 
CM 7E4302s".O0s 

4.,e;,he62 - WeGto, Kd-Bb 1976 Giza 165
 
CM 829B.A-3M.1Y-10M-1Y-1M-0s.0s Sprayed 2.3 2.25,


5. Sakha64 = Npo 63x Inla 6e-Cal/Bb Control 31.3 2.21 22
 
S1619-1s-s.sOs Mexipak


6. 	Sakha 69 = Inia.RL 4220 x 7C/Yr'S" Sprayed, 3.0 3.58
 
CM 16430-2s-5s-Os-O0s Control 86.5 2.85 20.4
 

7. Sakha 73 = Cno-lnla x 7C-No 68
 
CM 4480-1s.2s-6s-Os 1977 Giza 155
 

8. Sakha 74 = Kal.Bb x Y5oe-Kal Sprayed 3.1 1.50
 
CM 7785-6s-2s-1s-t-s Control 58.9 1.27 15.3


9. Sakha 75 = Kai-Bb x YSoe-Kal 	 Maxlpak
CM 7785-6s-2s-4s-Os 	 Sprayed 5.6 2.9110. 	Sakha 78 = NP-Tob'SJ' x 8156/Kal Control 63.5 2.21 24.1
 
CM 7806-15M-2Y-7M-1Y-1M.0s
 

11. 	 Sakha 79 = We-Gto x Kal x Bb
 
CM 8208-A-3M-1Y-10M-1Y-1M-0sw
 

12. 	 Sakha 80 = Vcm x Cno""-7C/Ka-Bb

CM 8399-D-4M-3Y-3M-1Y-1M-0s
 

13. 	 Sakha 83 = (12300x LR 64-8156/Nor67) Y5oe-Kal3
 
CM 15517-1 L-2L.0s
 

14. 	Sakha 84 = 7C/Bb-Nor 67 x Cno"S"-7C
 
CM 21568-8s-1s-Os TABLE 6. Large scale farm evaluation of leaf rust control
 

15. 	Sakha 85 = [(36896-Gb 54 x Y54/5840) MP331 and losses in the Delta Region 1978 with severe
 
Tob-8156 S.1112-1s-2s-Os leaf rust on unsprayed plots.0
 

16. 	Sakha 86 = Kal-Bb x CC
 
CM 15334-11s-ls-1s-1s-0s Average Loss Av. Weight Los
 

17. 	Sakha 87 = Cno-7C x Kal-Bb Variety-Treatment Yield(kgwha) per 1000karnel(g) per

CM 4407-1s-1s-5s-Os Treat.Control cent Treat. Control cent
 

18. 	Sakha 88 = WS. 1877-7C [Bb(Inia"S"/Son 64-Tzpp x
 
Y54] CM 11836-1M-1Y-4M-1Y-1M.0s Chenab 70
 

Aerial Spray 4063 3465 14.7 51.2 44.2 13.7 
Ground Spray 2880 2160 25.0 52.3 45.7 12.6
Granular 3240 2760 14.8 53.5 48.1 10.1 

Giza 155 
The chemicals Benalate and Indar have been used in some Aerii Spray 2712 2400 11.5 45.7 41.0 10.3

Ground Spray 2604 2200 14.7 48.0 38.1 17.2comparative loss trials. In table 5, the small scale trials Granular 2316 1872 19.2 44.7 37.3 15.7 
comparing 1976 with 1977 show that the losses in Mexipak 
tend to be about 20 per cent due to leaf rust in both years, * Rust severities on Chenab averaged 90S, Giza 155 from 
whereas losses in Giza 155 were 15 per cent inthe rust year 10-40S. All treated plots were 5S or less. 
of 1977. In 1978, leaf rust was not as widespread aproblem 
as in 1977. 

Large scale evaluations on Government farms were 
carried out using Indar, and the yields and kernel weight 
losses are given intable 6.The losses were substantially lower DURUM 
in 1978 than in 1077. The durum variety Stork '5"' is now being Increased 

and multiplied for Middle and Upper Egypt. This will be an 
Yellow rust and stem rust are frequently observed but important variety for this areg. Before the Intrdouction of 

neither of these two diseases has been aserious problem in improved bread wheat varieties, durum wheetwasconmonly
recent years. This has been mainly due to adequate levels of grown InUpper and Middl Egypt Even today, local durum 
resistance to the prevalent races inthe region. Other diseases cultivaers can be readily found, mid itIsfelt tt aePmid 
are occasionally found, but they are not considered of major durum will be " to k Wp ivn wAsuntidiy for 
importance at this time. theme farmes. 

http:11836-1M-1Y-4M-1Y-1M.0s
http:7806-15M-2Y-7M-1Y-1M.0s
http:829B.A-3M.1Y-10M-1Y-1M-0s.0s
http:S.,.-m.uh


*w~m~l, 54= het w gromi under nrii-
tin * *i *&%@ldwmp yild Is22B-&0 tflb There is 

sVi"c n0mwhoast whch fuctuatesgreutly. The 
Vi11s !QONe coMstOl Sare low In most years and acrop Is 
Probal harveste only once In three yews., 

. - IEntryII 
The barley varietal improvement program has a number

of new varleties and lines available. The two varieties Giza 119 
and Giza 121 now occupy 10 per cent of the barley area. The 
variety Bonus is he other principal variety being cultivated. 
The majority of the barley is used for feed or malting. The 
promising new lines and their yields in different regions of 
Egypt are shown in table 7. 

The main disease problems of barley are net blotch 
(Helminthoporum teres = Pyrenophora teres) and leaf rust 
(Puccinia horde!). Other diseases are of minor importance.
Occasionally aphid attacks are severe and sometimes barleyyellow dwarf virus ispresent. 
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Giza 121 
C.C.89 
C.C.163 
C.C.243 
Cr 251/14/2 
Cr 257/370 
Dr 264/8/4 
Average 

3494 
3677 
3346 
3480 
3682 
3670 
3432 
3530 

3544 
4066 
3713 
3334 
3192 
3413 
3794 
3582 

1966 
2000 
2673 
2323 
1892 
1859 
1695 
2087 

3001 
3261 
3244 
3044 
VO'J1 
2980 
2973 
3065 

iddle Egypt
Upper Egypt
Total 

= 
= 
= 

MAn of 3 locations 
Mean of 1 location 
Mean of all locations 

ETHIOPIA
 

INTRODUCTION 
Barley and wheat are important staple food crops in 

Ethiopia. Together they cover about 25 per cent of the to-
tal crop area. Triticale has not yet reached farm production, 

AREA AN.D PRODUCTION 
During the main season, about 7.8 and 4.5 million 

hectares were given to barley and wheat production, 
respectively; average grain yields were about 7.9 and 8.5 
quintals per hectare. About 97 per cent of the total barley
produced was food type, the remainder being malting
barley. 

With wheat, about 60-70 per cent was durum and the 
rest, breadwheat. In addition, limited quantities of barley 
and wheat were produced during the short rain period, 
roughly equal to about 10 per cent of the main season 
production for the respective crops, 

IMPORTS 
Both barley and wheat were imported, about 0.106 

million quintals and over 1.3 million quintals, respectively. 

CLIMATIC CONDITIONS 
The amount and distribution of rainfall was 

satisfactory in many parts of the Central Highlands where 
wheat and barley are commonly grown. The rainfall 
extended from June to early October with many sunshiny 
days. Hail storms occurred only a few times. 

In many places, over 600 mm of rain were received 
during the crop cycle. In some parts of Tigray and Wello, the 
distribution of the rain was not satisfactory. Most of the 
rain fell in July and August and crops suffered from a 
shortage of moisture during heading and maturity. 

Frost was serious in early November in the highlands 
and affected grain yield and quality. Minimum temperatures 
ranged from OoC to -1.5oC in Central Shoa. 

FERTILIZERS 
Studies made at different sites where bread and durum 

wheat, barley and triticale (on experimental plots only) were 
grown showed that on the red soils, these crops respond 
more to phosphate fertilizer while on the black soils, to 
nitrogen. Due to high responses obtained on farmer's fields, 
one quintal DAP/ha (N18P2 0) on the red soils and one 
quintal DAP + 0.5 Urea/ha (N4 1P20) on the black soils is 
applied to wheat and barley. 

The total amount of fertilizer Is imported and 
subsidized by the government, and the quantity is far 
behind the demand. In 1978 the total fertilizer imported 
was about 46 thousand tons, mainly DAP #87per centl 
and the rest was urea. 

Data on the aplication of ferttllws on wheat and 
barley In the 1S76 cropping meaon me iot yet wd;Me; 
however, the Indicatiom from the 11177 samson um ow 
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only 10-17 per ant of the fertilizer demand of the two 
'p* lldExpasilon 

Fae also apply natural fertilizer to asmall extent 
Regarding tram elements, defidencies in these crops have 
not been reported. 

DISEASE5 

Barley 

The main disease was, as usual, scald (Rhynchosporium 
secalis) which occurred mainly in the cooler and more humid 
areas. Frequently it occurs together with Helminthosporium 
teres, though that disease apparently prefers somewhat 
drier conditions. 

Also, stripe disease (Helminthosporium gramineum) 
was more prevalent than in previous years. Loose smut pnd 
covered smut were widespread but the damage was not very 
severe. Eyespot (see below under wheat) wL-severe in many 
of the highland barley areas. Septoria passerini occurs 
occasionally and is limited to the northern parts of the 
country. Leaf rust occurred everywhere but it was not very 
severe. 

Wheat and Triticale 
The main diseases in the highlands are still Septoriaspp. 

mainly Septoria tritic. It is more severe at agricultural 

stations than on farmer fields, probably due to other 

agricultural practices and the survival of the pathogen on 
crop residues. Last year "tan spot" (He/minthosporium 
trItci-repents)became more Importar* than before. Since, 
from the symptoms, it can be mistaken for Septoria it 
might be that some of the variety scoring done actually 
refers to tan spot and not to leaf blotch. The effect of 
tan spot on the yield is not yet assessed, 

Stripe rust occurred on high, wet and high rainfall 
areas. Stem rust was not important, at least in most areas 
where surveys were conducted. Eye.spot (Pseudocercos-
porella herpotrichoides) became more severe in the high. 
land cereal areas during recent years. Whereas the yield 
reduction in infected plants is in the range of 11-16 per 
cent when no lodging occurs, infected and lodged plants 
gave a yield reduction of 34-49 per cent. Newly introduced 
varieties such as Romany BC and Mamba were more severely 
affected. 

INSECT PROBLEMS 
In barley, the maize aphid (Rhopaosiphum maidis), 

barley fly (Delia arambourgi) and armyworm (Spodoptera 
exenpta) were important. The main pests in wheat were 

armyworm (Spodoptera exempta) and maize aphid 
(Rhopalos.phum medi). Armyworm (Spodoptereexempta) 
and stem borer (Sesamissp.) attacked triticale. Several pests 
like grasshoppers, Epilachne beetles, etc. were sporadic 
pests on the above-mentioned crops. 

PRODUCTION PROBLIMS 
is oaewdg rapidly In whfant &Wd niftq 

barley by state farms wlth-mmhdkatlon. Colledve b . 
of peamnt asclatons aralas pwikSomeof the feaer, 
which limit grain yields, apeay for small, f *v9AAj 
the lack of improved farm implements such. as, 0ko, 
harrows and thrashers, the short supply of fertilizers, and 
high yielding varieties, theprevalence of weeds, and drainage 
problems. 

SEED PRODUCTION
 
A national seed corporation was established in 1978.
 

Its main function is to coordinate the production of basic
 
and certified seeds. The actual production is handled by 
state farms, Arsi Rural Development Unit (ARDU), the 
Institute of Agricultural Research (IAR) and the College of 
Agriculture. 

In 1978, the total seed produced by these organizations 
was: bread wheat - 110,040 quintals and malting barley 
- 14,380 quintals. The bread wheat seed would cover about 
20 per cent of the total wheat area. 

Released varieties of durum wheat have not reached 
farmers who still depend on their own varieties. The same is 

true for food barley although about 13 high yielding var
ieties were released from research stations in the last nine
 
years. The major obstacle for outreach was a lack of seed
 
production.
 

HYV 
The recommended high yielding wheat varieties are 

being used in most cases and demand is growing rapidly. 
With malting barley, the area is expanding on state 

farms, but not much by farmers. The main drawback for 
farmers is the condition of production. Malting barley 
production is limited now to Arsi Province with the var
iety Beka, although other regions ire also suitable. The 
St. George Brewery contracts the production to ARDU 
which in turn contracts it to some 10-12,000 farmers. 

ARDU distributes seed to farmers, inspects pro
duction, collects grain, cleans and grades it. St. George 
Brewery delivers the grain to its maltery in Addis Ababa. 
A contractor like ARDU is lacking in other regions for 
production by small farmers. Two varieties which were 
released in 1973 were not put to production mainly for 
this reason. The situation may be different when peasant 
associations are active in production. 

VARIETIES 
The principal wheat and barley varieties in pro

duction with their year of release are: 

crop Variety You of role 
C.ia..a 
Bread Wheat Enkoy 1974 

Romany BC 1974 
Mamba 1974 
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emi't 	 ." 

K6290-Bulk 1977 
N6106-8 1977 


Durum Wheat Local cultivaers 

Malting Barley Bake 1973
 
Food Barley Local cultivars -


INDUSTRIAL AND HOME USES 
The industrial uses of bread wheat are for making 

bread and to a limited extent for cakes and biscuits; durum 
wheats are used for pasta products. Malting barley is used 
by breweries for making beer. At home, all types of wheats 
and barley are used 	 for food in various products. Home 
made beverage isalso prepared from any barley. 

RESEARCH RESULTS 
1. The major barley activities were screening 

introductions, hybridizations and selections, variety trials 
including coordination of national yield trials, maintenance 
of foundation seeds, etc. 

Some 2028 barley nursery lines were introduced, 
mostly from CIMMYT, ICARDA, Brazil and Sweden. They 
were grown at Holetta, Mekele and other locations. About 
95 per cent of t1- res were not satisfactory and were 
discarded for susceptibility to diseases such as scald, leaf 
blotch, and leaf rust and for poor agronomic performance. 

A total of 392 F2 bulks from CIMMYT and 219 F2 
bulks of local crosses c, food and malting barley were tested 
at Holetta. About 111 crosses were selected with single plant 
selections for plant vigor, good grain set and low disease 
score. 

A population breeding stock composed of 245 F2-3 
bulks was also grown. About 757 grams of naturally crossed 
seed, which was collected from male sterile spikes, was 
collected. Also, 424 	F3 selections of 18 crosses, 38 F4-F 5 
malting barley lines and 215 F4-5 food barley lines were 
tested. Promising materials were selected and retained viz., 
28, 19 and 35 lines, respectively. 

In addition, 73 progenies of BC1 and BC2 segregating 
material of 21 crosses, were handled for protein and lysine 
quality, of which some useful material was retained. 

Two National Yield Trials (NYT) namely, the Food 
Barley NYT with 14 varieties and the Malting Barley NYT 
with 12 varieties were coordinated from the Holetta Research 
Station. Most varieties in the trials are lines which were 
advanced from the breeding programmes. Both trials were 
tested at some 15 locations. 

The mean 
The mean location yields ranged from 14-34 q/ha 

for the food barley and 13-39 qlha for the melting barley. 
Top varietal yields were 52 and 47 q/ha, respectively. Two 
food barley and two malting barley varieties are ready for 
release. They are: 

Food Barley: 	 EH 11/F3.A 1.B.L
 
A Hor 880,11....
 

Malting Barley: 	 EH B/F4,E,L6.L,
 
EHBS/F4.E.L.7.L which is under.
 
multiplication for baic sed,
 

Also, three promising malting barley lines are coming 
up. 

Maintenance and initial multiplication of barley 
breeder's seed of released varieties and promising lines were 
undertaken. Maintenance of the local collections ishandled 
by the Plant Genetic Resources Center. 

2. The range of activities directed to bread wheats 
was similar to those stated above for barley. 

About 2173 wheat nursery lines were introduced 
mainly from CIMMYT, ICAHDA, Brazil and Sweden and 
were tested at Holetta, Kulumsa, Ambo, Mekele, and other 
locations. Only 5 per cent of the material was retained. The 
remainder was discarded for poor agronomic performance 
and susceptibility to Septoria triticl. 

Ten wheat groups in early segregating generations of 
which three were from CIMMYT and seven from local 
crosses were observed. A total of 1935 single plants was 
selected for further study. Seven groups of F5 generations 
consisting of 449 lines were also tested; three sets were 
from CIMMYT and the rest from local crosses. The best 72 
lines were selected. Backcrossing programs for stem rust 
resistance and other crosses were in progress. 

Four bread wheat variety trials were coordinated. 
They are indicated below with their number of en.ries, 
locations, and yield range over locations. 

No. No. Yield Reais 
Trial Varieties Locations kl/ha 

National Yield 
Trial A 12 16 2771.3270 
Trial B 13 10 2657-3195 

Multiline Trial 17 6 2678-4008 
Pre-National 

Yield Trial 23 7 2061-3295 

Several lines from local crosses looked very promising. 
Three varieties performed well at many locations; they may 
be released next season. 

Released bread wheat varieties and potential breeder's 
seeds were maintained. The local wheat collection was 
maintained by the Plant Genetic Resources Center. Durum 
wheat national yield trials ae coordinated by the Coilege of 
Agriculture-Debre Zeit Experiment Station. 

3. Boed on previos oeonn, cheessi on 
trticag was conmtrated in sorn whorl fre, poor soil 
fertility, drainap aid in mame =m low pH an earlo 
obstacles for crop productioLn ExpIm m condusad 
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h.lotone*liz., Chanhag Edliblr, 'ediloShno 
.rmd impu . Holeto served a a cmening site for the 

t nurary trials. 
"The lines of 'research Were scad down to only 

scroning advanced nursery lines, yield trials, utiligition-tests 

I6 f h, 

end acceptability studies. 
A triticale trial for Chencka was composed of the best 

15 varieties from previous tests in the location. A local 
barley check was included. The results are not yet available, 

For Endibir, the triticale tial consisted of 15 best 
varieties from previous tests at the location, and a local 
barley check. A low yield and test weight with poor grain 
quality were reported; the mean yield was 3289 kg/ha. The 
variety Bacum on ademonstration plot gave 24 q/ha, which 
was equal to that of Romany BC (Broad Wheat). 

The triticale variety trial consisted, of 10 promising 
varieties from the 1977 NYT and Pre NYT, one standard 
check, and a local barley or wheat check to the area. It was 
tested at Bedi, Sheno and Emmanuel. 

Lower yields were obtained at Bedi and Sheno than 
the previous cropping seasons, with mean yields of 2254 
and 2910 kg/ha, respectively. Frost was a serious problem-
at the grain filling period. At Bedi, six triticale varieties 
outyielded the local barley check while at Sheno all-
varieties outyielded the local barley check. This superiority, 
however, was not reflected on a demonstration plot at 
Sheno with the variety Bacum which gave 13 q/ha compared 
with 11 q/ha of the local check; the seed of Bacum was 
highly shrivelled. 

Data were not received from Emmanuel. The five best 
varieties were selected for further teiting on the basis of 
their overall agronomic performance, disease resistance, yield 
and grain data from Bedi and Sheno. 

The triticale screening observation trial included 75 
varieties and was tested at Bedi, Sheno, Endibir, Emmanuel 
anu Chencka. Results are not yet available from Chencka 

and Emmanom. On6 ekt Wile h a .11eW e 
performmm at the oe thie glae 

The Ninth In~tlauel TrIdIle YIeld oiV *a 
receivedfromCIMMYTlrandeondu .22ht ltDdei 
two bread wheat varieties, one dunrm wheat amid oe'n.~w 
variety. It was tested itHoletta (bMak soil) id Earl . 
Low yield was reported from Endibir with emean of264' 
kg/ha, while a higher yield wa obtained at Holett thanthe 
previous season, with amean yield of 3350 kgihe. The triti
cale varieties outyielded the other crops at both locations; 
the wheats gave, the highest test volght and best gra;n 
quality. Three triticale strains were selected for further 
testing. 

In the triticale nurseries, 473 lines were tested at 
loletta, of which 217 were retained for further observation. 

Utilization tests and acceptability studies with triti
cale are in progress. 

AGRONOMY RESEARCH 
Agronomic experiments are conducted by a general 

agronomist, who works with four cereals, four pulses and 
three oil crops. Sowing dates and seed rates are determined 
for most of the crops. Studies on cultivation practices and 
crop sequence are in progress. Wheat and barley are 

-,'normally sown from mid June to mid July and are harvested 
in November or December. 

INTERNATIONAL SUPPORT 
Assistance and cooperation from international 

centers like CIMMYT would be invaluable in matters of 
seed exchange (nurseries and early segregating materials are 
preferred to yield trials), staff training in breeding and crop 
production, workshops and seminars on special agricultural 
problems, information exchange via technical literature and 
reports, and also visits from experts to evaluate field 
experiments. 

GHANA
 

INTRODUCTION 
Ghana, like many other humid tropical countries, 

annually, spends a large sum of her foreign currency to 
import wheat and wheat products as well as malt for her 
breweries, 

According to available reports, various attempts have 
been made since 1964 to grow wheat and barley in the 
country. However, none of the various experiments have 
led to the cultivation of these crops on a scale beyond the 
micro plot size. These trials normally ended abruptly, 

The present cooperative International Screening 
Nurseries venture between the Crops Research Institute 

(Council for Scientific and Industrial Research) and 
CIMMYT started in 1976 to help Ghana select varieties 
which are resistant or at least tolerant to the important 
diseases in Ghana. The first nurseries were planted in 1977 
and the second in 1978. 

The results so far show that bread wheat, durum 
wheat, barley and triticale can grow in Ghana. However, 
there are very serious patholoical problems involved and 
these should be solved before any meaningful commercial 
sale cultivation could seriously be considered. The most 
Important diseam ae (1)those of the Inflorescence and 
grain; (2) thowe ffetingthe lewes. 
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|JLAllIF,TUE IMFL UCEIICE AND GRAIl All the varieties of N .meefromrAskAll *a breed wheat, durm,whet, barley and received througihthe Grai - o of
iupe. t 1uested0 wee susceptlble to web or were also suscptible to the Imlrttdi 
 m,"U, " heed blight cand. by Fumirn swnctuml. The grains above. The grains of the variety enifel wr not w isuo

WIN, goWlORyvdiscoloured and shrivelled. The glum"a 
 of shrivelled. 

seVrey Infected heeds were pale pink or reddish in colour In other experiments, attempts wore mad to, ,trand were often coVered with a thick felt of mycella. The the important diseases by using fungicides. Senlaft and

whole ear might be completely destroyed if the attack starts 
 Thlophanate NF 44were effective against Whbo*wA*
 
at a very early stage of the development of the kernels, 

nt 

and Curvularialeaf blights, Scab however remains &serious 

However there were some differences in the degree problem.
of susceptibility. The only varieties which could produce Diseases like rust, bunt, smut, mildew and Septori,grains of appreciable quality were Nacozarl (bread wheat) which are of great economic importance in the major wheat
and Siete Cerros (bread wheat). Helminthosporlum $pp. growing countries, were not found in Ghana. When these(notably H. sativum and H. oryzae) also attacked the heads cereal crops are grown during the major season, they areat the end of the season. The infected seeds developed dark virtually free from insect damage. btem borers (Sesamia sp.Jbrown or black spots, and the beetle (Lagria villose) attack some plants during the 

minor season when there is not much rainfall.
FOLIAGE 1DISEASES 

Helminthosporium and Curvuaria leaf blights were TILLERING PROBLEM 
very-serious. In some varieties, almost all the leaves were Poor tillering was ageneral agronomic problem.A fewcompletely killed during the milk stage. The most important varieties eg. Moncho "S"CM 8288-A-3M-IY-500M-OY;
foliage disease of barley was caused by Piricularia sp. The Flicker "S" CM 8954-B-7M-IY-IM--OY and Pav6n 'S"symptoms were much similar to those of blast and CM 8399-D--4M-3Y-3M-IY-0M, etc. did produce
completely destroyed all the plants, sufficient tillers. 

KENYA 

AREA AND PRODUCTION WHEAT VARIETIES 
In 1978, wheat was grown on 123,000 hectares Varietal development in wheat started in 1906 whenwhich produced 196,000 tonnes at an average yield of Mr. G.W. Evans was appointed by an estate owner who hd1.59 t/ha. Barley was grown on 32,000 ha and produced realized that wheat rusts destroyed most of the planted38,000 t at an average yield of 1.2 t0na. crops. The breeder released the variety Equator which 

was grown for four years. The breeding programFERTILIZERS subsequently grew in scope so that at present the main 
Rates of phosphates, nitr,)gen and copper are oblectives are: 

determined after replicated trials in all wheat areas. The 1. Shorter strawed varieties.
recommendations take into account the previous cropping 2. Varieties capable of sustaining rust resistance for
history of the farm. several years.

There are four wheat land categories. In these 3. Acceptable baking quality, or other stated uses.categories, nitrogen applications range from 14-46 kg/ha 4. High grain yields over fairly wide areas.
and phosphate from 40-70 kg/ha. 5. Reduction of the number of varieties for ease of

Most soils are largely deficient in phosphorus, and in handling asufficient number for blending purposes.nitrogen to some extent. A total of 132 varieties has been released since
There are copper deficient soils in the Nakuru and 1908 out of which 25 are still being commercially grown.Narok districts. To control copper deficiency, wheat Now, 10 varieties re fully recomrnded for production

seed is treated with one kg copper oxychloride/100 kg seed. in wheat wren and another nine am recommerd to beThis must be followed by a foliar application of copper grown on a restricted basi, due to their higher rust
oxychloride at one kg/ha which is mixed with a herbicide. susceptibility. 
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Vi M 11ly ieesamueied fhr eIltivetlm. 
Vikly Altiime (a) Ipelel Notes 

Affaielaik All altitudes 
g - All altitudes 

Kenyi Leoperd All altitudes Limited area 
above 2700 m 

Kenya Mambe 1800-2300 
Kenya Bongo 2200 and over 
Kenya Pake 1800-2400 Not above 

2400 m 
Kenya Tembo All altitudes Limited area 

above 2600 m 
Kenya Fahari All altitudes 
Kenya Nungu 1800-2600 Not above 

2600 m 
Kenya Kifaru All altitudes Limited area 

above 2600 m 

Varieties restricted to less then 10 per cent of farm area. 

Variety Altitude Variety Altitude 

Kenya Kudu 2100m and above Kenya Swara 1800-2300m 
Kenya Page 2400m and above Fanfare All altitudes 
Kenya Kanga All altitudes Kenya Nyatl 1800-2400m 
Kenya Kiboko All altitudes Kenya Kuro 1800-2400m 
Kenya ityoka All altitudes 

DISEASES AND PESTS 
The main diseases of wheat and barley are stem rust 

(Puccinia graminis tritici)which occurs in all areas; brown 
leaf rust (P. recondita) in altitudes above 2,100 m; stripe 
r"t iP . striiformis); blotch (Septoria nodorum, S. tritici 
and S. avenae) which inflict losses on susceptible varieties 
at all levels and more particularly on poorly drained soils, 
Occasional diseases include loose smut (Ustilago trltici), 
scab (Fusarium gramineum), take-all (Ophiobolus graminis); 
root rot (Rhizoctoniasp.) and leaf blight (Helminthosporium 
trichostoma). 

The fight against rusts continues because various 
races keep developing and varieties cannot be grown for 
many years. Incorporation of resistances will continue, 
Future varieties will also have improved agronomical 
characters. 

The pests include barley bulbfly (Hylemya 
arambourgi), dusty brown beetle (Gonocephalus simplex), 
black wheat beetle (Heteronychus consimilis) and aphids 
(Aph/sspp). Damages are low. 

PRODUCTION PRACTICES 
Experiments have shown that the first ploughing 

should be done inmediately after harvesting the previous 
crop. This preserves and facilitates moisture penetration, 

provides better control of noxiou weed id nms
efficient decomposition of crop residues. 

The owin dasin vary with th rainfal patr 
Most of the wheat and baley ascmown in th Ma.July 
period. In the bimodal rainfall eas; whea farmers pirefe 
the second rain peak, which is in October. 

The later maturing varieties are sown first Seed 
rates vary from 75-125 kg/ha. 

Herbicides such as 2,4-D; 2,4-DP; MCPA and Buctril 
M and others are recommended only after thorough 
Investigations. Many weeds are very difficult to eradicate, 
including wild oats, rye grass, brome grass, beckeropsis, 
Chinese Lantern and bind weed. 

In experimental fields, wheat and barley yields are 
relatively high. They exceed 4.5 t/ha. 

WHEAT PRODUCTION AREAS 
Wheat is grown in areas with both lower and higher 

rainfall than barley. In the marginal areas (with rainfall 
below 600 mm per annum), the wheat requirement for 
water has been calculated as between 322 and 324 mm 
depending on season. Wheat in these areas is a small-scale 
crop with the majority of farmers having only about 1.5 
ha of wheat, for their own home needs. The area under 
wheat in the marginal lands is decreasing gradually to 
other food alternatives. However, new areas under extensive 
wheat production are being opened up and this sector may 
assume significance in the future. 

Wheat lands with more than 700 mm of rain are 
therefore the major prodL "ion sector in the country. 

There are definite plans to greatly increase wheat 
production. Although the country is self-sufficient in many 
years, there are still occasional imports of about 10 per cent. 
At present only about one sixth of the wheat potential is 
being utilized. There are plans to extend cultivation of 
wheat to the Narok district where nearly 500,000 ha are 
considered to be suitable. 

BARLEY 
The requirements for barley are increasing in the 

country and more areas are likely to be opened up for 
barley production. Barley generally isgrown in areas where 
rainfall is between 700 and 1200 mm at altitudes above 
2,200 m. The rainfall should be spread over at least five 
months in order to have high yields and acceptable malting 
quality. 

Four barley varieties are recommended viz., Amani, 
Research, Tumaini and Proctor. 

GRAIN END USES 
While wheat is used principally for bread, barley is 

used for malting; only small barley quantities fall to meet 
the malting requirements and they w used for animal feed. 
Wheat bran and barley malt ae useful by-products in the 
food Industry. 
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LIBERIA
 

Afthough wheat, barley and triticale ae not grown in 
Liberia; omideration has been given to planting aCIMMYT 

-bmad wheat creening-nursery. 
Excluding rice, which is produced in Liberia, cereals 

valued at approximately 4.6 million dollars were imported 
In 1974. Those Importations Included materials for feeding 
pigs and poultry, 

Annual rainfall In Liberia ranges from 1800-4000mm. 

It falls from MayJuly and from AuTfutOmpbe. TI 
maxima temperature rane is 300 370C idthe W404, 
is 17-230C. From Non berJna, thee am omui0um 
cold nights below 200C, "pecially on t*h 61nee hibor 

Regarding fertilizers, there are ne to 4P
,plicationsof N andPto riceandotharcrops. Zincdefckltni 

are suspect in lateritic soils. Iron toxicity coplegas 
occur in the swamps. 

MADAGASCAR
 

INTRODUCTION 
Production of wheat has been slight In past years, 

but it Is now beginning to expand. Most of the wheat 
being grown is soft wheat. Hard wheat is produced very 
locally, where it is consumed. 

A flour mill was operated in 1977 and 100 tonnes of 
wheat flour were produced. 

Triticale experimentation has commenced, with 
encouraging results. 

IMPORTS 

About 40,000 tonnes of flour are imported annually. 

This importation is increasing at the rate of 7 per cent per 
annum. 

The present cost of flour imports Is equal to the 
value of Madagascars' pepper and cloves exports. 

CLIMATE ANd PRODUCTION 
Wheat is grown in two environments. One is the low 

altitude temperate zone viz., the Antsirable-Vakinankaretra 
region. This is a rainy environment. Wheat is sown after 
the rain season and it grows from February to June, when 
it is harvested, 

The other production region is in the High Plateau. 
The season there is dry and cold and wheat is sown on the 
residual moisture in rice fields. 

FERTILIZERS 

Their use is undeveloped due to the lack of available 
funds and a frequent insufficient fertilizer availability. 
Extension services are needed to motivate the peasant 
farmers to understand the value and benefits and the 
technology involved. 

Wheat which is grown in the cold dry season on 
residual moisture In rice fields usually requires boron. 

PRODUCTION PROBLEMS 
There are a number of factors detrimental to an 

expansion of the wheat area. 

Rice being purchased as a food, costs about 35 
Mg Fr/kg, while wheat costs approximately 70 Mg Fr 
(100 Mg Fr, Madagascar Francs, - 2 French Francs). 

There is an inadequate supply of seeds, problc'ns 
of supplying other inputs, marketing difficulties and a 
lack of motivating information and advisory services. 

The introduction of new varieties is very difficult 
because of the extremely strict quarantine service. 

DISEASES 
Stem rust and leaf rust cause damage to the wheat 

crop. 

SEEDS 
The supply does not meet the demand and the 

production of seeds is presently a serious problem. Projects 
are planned by national organizations to overcome this 
problem. 

VARIETIES 
In the rainfed temperate zone, the wheat varieties 

being grown are Romany, 763 (= Tobari 8156 x Clano 
"S"II 23802-3Y.2M.1Y-OM) and Tobari. 

In the rice field production areas, the same varieties 
are grown, (with the exception of Romany), plus FE 
(= K5393 = Ci 8153 x Forcor 2 x I.K2 x Y5O. 

Occasionally, Florence Aurore and Ariana are grown. 

PROMISING MATERIALS 
Such whea varieties include Kenya Nyoka, Kenya 

Fahari, Bounty and Kenya Nyati, Fife 6 - Africa Mayo x 
'763, Fife 35 = Romany x Cno "S , Inia '". Triticle 

varieties of promise are TCL 10 and PM 212. 

PRODUCrION PRACTICES 
In the rainfed region, wheat Is soi in January-

February and havtd In May-hm. The cycle i 100
120 days. 
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CROP UTILIZATION
 
. In te dry cold son roduction area the crop is Wheat grain Is being toam to flour at 0* 

s -, M yand, fisarisd In iptember. The crop cycle Anirble flour mill for brad making. 
"um Is,from 140-150 days. In some rice fields where Wheat straw spocially from tall growing vae 

,.ttmeis tho posibllltyof an extra Irrigtion, seeding may be like Florence Aurora and Arlna. is used to maiiufecto 
Very late, viz., June ind the beginning of July. hats. 

MALI 

INTRODUCTION 
In the Dire and Goundam regions, there are more PRODUCTION TECHNIQUE EXPERIMENTS 

than 12000 ha of plains which are potentially suitable Different methods of preparing land systems for 
for w4eat production. Much of the area consists of a irrigation were Investigated. The flat bed system was 
topography of river banks rising steeply four meters above found to be the best. 
the level of the Niger River and almost perfectly smooth A date of seeding trial showed that the best time is 
plains sloping gently inland from the top of these between October 15 and November 15. 
embankments. When frequency of irrigation was examined, the 

This situation offers an opportunity with small results showed that the optimum frequency is every 10 
pumps to lift the water to the top of the embankments and days. A five day's frequency was shown to be detrimental 
then allow it to run inland through simple farmer constructed to plant growth. 
and operated gravity irrigation systems. In the factorial NPK fertilizer trial, the results showed 

Currently there is a program financed by USAID that valid conclusions could riot be drawn from the 1978 
to increase wheat and sorghum production in a manner to data. 
maximize benefits to the small farmer. In a variety demonstration trial in which seven 

In respect of wheat improvement, the goal is to Montpellier lines were compared with Florence x Aurore 
focus on production techniques for the difficult Sahelian for yield, it was found that there was no significance 
conditions. Experimentation is being conducted in the between varieties from Montpellier. The latter yielded 
plain of Dire near the Niger River. There are difficult more than the Florence x Aurora wheats. 
conditions due to the climate, aridity, hard working soils, Five varieties were yield tested with results as follows: 
distance from a major center etc. 

Between 1975-77, experiments showed that high 
yields of five tonnes/hectare were possible without excessive 
costs, during a cycle of 4-5 months. Variety Avirale Yield Maximum Yield 

Studies in the 1977-78 season were conducted on (kg/ho) (kg/ke) 
determining the technical and food values of grain which 
hAi been produced in 1976-77; improving production L389 5000 5900 
techniques and selection of varieties; selection of new lines L 170 4930 5100 
capable of producing higher yields and better adapted than 
the existing varieties in the Sahel. L395 4970 5300 

L 390 4330 5000 
TECHNOLOGICAL AND FOOD VALUES L475 4060 4300 

The objective is to find varieties adapted to Sahellan 
specifications for high productivity, consistent yields and 
with a grain quality suitable for various uses of wheat. 
Varieties are required with high technological quality i.e. Certain new varieties are promising. They posses 
gluten strength, to replace Florence x Aurora. high yields and good grain quality. 

Food value analyses of the wheat grains haivested From the 1976 International Spring Wheat Yield 
in 1978 showed a very similar amino acid composition Nursery received from CIMMYT, 15 of tie 60 verlet 
amongst lines released by Montpellier and Mexico. The were retained because of their high productivity, earliness, 
lysine and tryptophan contents of grains harvested at good grain quality, and also their aspect (strongth). The 16 
Dire were very high. varieties are: 
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Aveesge MulIII 9yle SELECTION OF AOAPIrI LINES TO SAUNIL 
VwilloN Yield kirle Yield kIIhe (days) CONDITIONS 

--0'The first two years of ui hgh WM -, s 
C~tp 350 480 1DO linkage between essential cheu'inwrs (emily, sproglPo""so 3570 4300 100 daylight Insensitivity, resistance to_*ia t,.Bp&Ki qoltv

An Aem-Meiaxi etc.) in the results from Dire and Montpellisr. Despt
(WWo) 3100 3800 107 this, it is considered necessary to undertake a selection of 

Mexlcril C 75 suitable varieties at the Dire station. 
(durum) 3470 3800 100 Montpellier has about 30 lines at its disposal which 

Condor "S" 4040 4300 106 are earlier than Mexican lines. Some of these Montpellier
Soltane 3440 4300 109 lines will be sent to Dire in 1979 for selection studies.
 
Limpopo 4200 5300 95
 
Flicker "S" 2900 4300 97
 
Maya 74 3800 4300 93 
 SEED PRODUCTION
 
Cleopatra 74 
 3640 4200 95 To start a seed production program, the Mali National 
Slete Cerros 3540 4000 92 Agronomic Research organization will undertake the 
Protor 3270 4700 92 multiplication of improved lines. 
Lachish line 

No. 156812 2500 3100 90
 
Sonalika 
 3470 3600 100 IMPORTS
 
Tanori 71 
 In 1976, a total of 12,000 tonnes of bread wheat for 

(Re-selection) 3700 5600 106 flour production were imported. 

MOROCCO
 

CLIMATE Generally the average yield is low-less than 12 quintals
Cereal production in Morocco is largely influenced by /hectare. In 1977-78 it was 11.10 quintals/hectare, which 

the earliness, amount and distribution of rainfall. Rain which was higher than the two previous seasons. The crop needs a 
falls during March is of fundamental Importance in relation large amount of water in March, and Isvery sensitive to water 
to crop yields. In the 1917-78 crop cycle, drought was deficits. In regions vhere the cherqui (hot air stream) is
 
experienced everywhere until the end of March, when valuable encountered, yields i re very low especially at Taza, Kenitra
 
rains were received. Despite this rain, grain production did and Nedor.
 
not reach the predicted levels. 
 However, gooJ yields were obtained in the following 

regions. The yield results in quintalshectare are shown in 
AREA, YIELD AND PRODUCTION brackets: Meknrs (17.3); Khdnifra (13.8); Settat (13.3); 

The crop statistics for 1977-78 are: Benslimane (13.5) and Khouribga (13.6). 
Durum wheat production in 1977-78 was 30.9 percent

Area Av.Yield Production of the total cereal production. Although higher than the 
(1000 ha) (quintal/ha) (1000 quintals) previous year, it was less than in 1975-76 due to a reduction 

in the area sown. 
Durum Wheat 1,297.1 11.1 14,408.6 
Bread Wheat 456.5 9.5 4,355.9 BREAD WHEAT 
Barley 2,388.6 9.7 23,261.9 As with durum wheat, a reduced area sown Inwas 
TOTAL 4,279.2 - 42,280.8 1977-78. Regarding regional distribution, 13.9 per cent was 

grown in Safil, 9.6 percent in Settat and 7 percent in EI-Kelaa. 
Barley continued to be the main cereal, followed by These are the main regions where bmed wheet Is grown.

durum wheat and bread wheat. Generally the average yield Is low. In the lost eight 
seasons, the highest yield was 11.5 quintalactware which 

OURUM WHEAT was in 1975-76. However In 1977-78, the awrig w 9.5 
Since 1970-71 when 1,517,000 hectares were grown, quintals/hectare, with the results, in Aintsisdctam, being

there has been a decline in the area. In 1977-78, only obtained in the folowing regiom: Tewlns ,2;FMs(21.2);
1,297,000 hectares were sown. Meknis (17.4) and Ben-Meil (IIt). 
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Themwewn to: bread wheat has declined from 
IS1,7f0 hecarse In 1972-73 to 456,000 hectares in 

1977-70.Lowest 

BARLEY 
In 1977-78, over 50 per cent of the total sown cereal 

was consisted of barley. It plays a major role In animal 
nutrition. For human nutrition, It Isof secondary importance. 

The main barley growing areas are Agadir (10.7 per 
cent of the crop), Settat, Safi, Essaouira and Marrakech and 
El-Kelaa. 

Barley yields are much higher than the other cereals. 
Because it maturec earlier than other crops, it escapes the 
cherqui hot cir streams. 

The overall average yield in 1977-78 was poor-9.7 
quintals/hectare. However the following regions produced 
better results; the quintal/hectare figures are shown in 

brackets: Khtdfra (19.); Taom (174; Too (l' 
Bensllmane (1l4)and Makl1(14.1). 

barley yields -m at O4de MM; AW Aft 
and Figuig (0.4). 

In the lest five seasons, he smm14hew bee fti 
fluctuations In barley production and ver p ybeiesW%* 
as Indicated inthe following table: 

Arm Producton 
m1000le) (1000 quinab) 

1973-74 1,972.6 23,870.0 
1974-75 1,819.1 15,853.1 
1975-76 2,117.5 28,604.0 
1976-77 2,316.2 13,450.0 
1977-78 2,388.6 23,261.9 

Av.YIdd 
(quidtlisa) 

12.1 
8.7 

13.5 
5.8 
9.7 

MOZAMBIQUE
 

AREA AND PRODUCTION 
In 1978 there was only a very small arue of about 

1000 ha of bread wheat under production with a yield 
average of about one t/ha. Thus the total production was 

near 1000 t. 

IMPORTS 
As yet, there is no real wheat production industry 

in Mozambique. Consequently, wheat has to be imported. 
In 1978, it amounted to approximately 120,000 t. 

CLIMATE 
At some places,Conditions were generally normal. 

excessive rains caused damage by water stagnation. 

FERTILIZERS 
Fertilizer use is only characteristic for state and 

private farms, but varies greatly on availability. The 

recommended doses are: 100 kg N, 50 kg P205, 50 kg 
K20 per ha in soils of medium fertility. 

WHEAT EXPANSION PROBLEMS 
The most important problem precluding expansion 

in area is the need f'r irrigation. Areas where wheat can be 
grown under rainfed conditions, are limited. 

DISEASES AND PESTS 
In 1978, the following wheat diseases were obserted: 

leaf rust, stem rust, mildew, loose smut, Helminthoiporlum 
(?), Septor/. end Fuawum. The rusts were the most 
Important diseases. 

Aphids and stem borer (Chllo suppieuals) caused 
problems. 

SEED INDUSTRY 
There is no special seed industry for wheat. Seed is 

passed from state enterprises to the farmers. 
There are plans for developing a seed production 

industry. 

VARIETIES 
The principal varieties being grown are 148 (Angola), 

151/70 (Angola) and Inia 66. The latter, a HYV, does not 

appear to offer any advantages over the other varieties. 

PROMISING MATERIALS 

The 1978 season results showed that the most 

promising varieties were Anza, Vecora 70, Soltane, Helene 

S13, Pavon 78, R 204 and Zaragoza. 

PRODUCTION PRACTICES 
Wheat under Irrigation is sown during April and May. 

Rainfed wheat Is sown In February-March. The wheat 
harvest is from August-October. 

Fertilizer practices, weed control, rust research end 
variety testing are being investigated. 

GRAIN END USES 

The only uses are for bread and macaroni. 

INTERNATIONAL SUPPORT 
The national pwogram would be misted by receiving 

many wheat varieties from CIMMYT for evaluating rust 
resistance and regonal adaptation. 

211 



For enturin wheat has been trditionlly cultivated 
*wml *!ndptl armd the shores of lke Chad, during the 
.- *Yy, i manrperiod, ing. temperae crop, wheat 
can'be'rown In tie northrn areas whee temperature 
during the harmattan are low enough for adequate tillering 
and heeding. At present, wheat cultivotion is limited 
almost entirely to the northern areas of the country between 
latltudes 10-140 N and altitude 240-30 m. Mo.t of the 
areas are marginally suitable for commercial wheat 
production because the period during which temperatures 
remain below the critical limit of 320C is severely restricted 
at all the present major irrigation sites. 

The high temperatures during heading cause reduction 
in yield. Most of present recommended varieties average 2 
tonnes/hectare, though some have yielded over 4 t/ha in 
certain years. There is an urgent need to find varieties 
which can withstand higher temperatures during heading 
and yield around 4 t/ha. If wheat is planted at the 
recommended time (usually the second half of November) 
and the recommended cultural practices are observed, 
varieties could produce 4 t/ha of grains under Nigerian 
conditions. 

The area under wheat cultivation at present, is 
estimated to be about 8000 hectares. It will increase to 
200,000 hectares as the water from the irrigation schemes 
around Lake Chad, Kano, Kaduna and Sokoto becomes 
available during the next few years. At present most of the 
wheat consumed in the country is imported from outside 
and It is envisaged that with good varieties, most of the 
wheat needed would be produced locally, 

DISEASES 
The majority of the wheat varieties are heavily 

attacked by Chilo species in the Ngala area. Wheat diseases 
like rusts, smut and root rot do occur in Nigeria but none 
of these were found on wheat in 1978 in the Lake Chad 
area. 

PROMISING LINES 
The research on wheat started about adecade ago and 

several hundred varieties have now been evaluated at the 
Institute for Agricultural Research, Samaru and other 
places. Recently thousands of short strawed Mexican 
varieties were included in this program. Several promising 
lines i.e. PJ62, Super X, Mexipak, Inia "S" - Soty x Czho, 

Znbeui, Bb 4 " (C'emle I') Cs.1C x SIwb. UQ 1 f 
and Ana have been kentifed to be hi1p yiin. 

MEW VARIETIES 
L,The newest vrletles relessed am lnte Wand b0i0OW 

for the Chad Basin aem, anidSlete Corroa fr lnor 
In 1971 (Lee-N 108) Gb 56) and Sonora 63 weru rdeeld' 
for northern Nigeria. 

FERTILIZERS 
On all the irrigation schemes, fertilizer is uwAd. It 

is subsidized and is imported in bulk by the Government. 
In Chad Basin, a basal dose of 100 kg/ha N and 40 kglha 
P2 05 is recommended and k; used by all the farmers. 

QUALITY 
Quality tests carried out by the flour mills of Nigeria, 

Lagos, show that the protein contents of Indus 66 and Inia 
66 range from 11.6 - 12.91 per cent depending upon the 
percentage flour extraction. These varieties are suitable 
for blending with higher quality protein wheat for bread 
making. 

BARLEY 
Barley has been grown around Lake Chad as forage 

crop, but all tho melt used in beer production is imported. 
The Nigerian Breweries supplied seeds of 15 barley varieties 
to the Institute for Agricultural Research, Samaru and to 
the Lake Chad Research Institute, Malduguri for testing 
in the Kano river project and Lake Chad areas. The yield 

of most varieties was comparable wit, that for wheat. 
Last year, 1000 lines of barley sent by CIMMYT 

were evaluated at the Crop Research Station, Ngala and in 
these trials several of the barley lines outyleided recom
mended wheat varieties. It appears that barley for malt 
production has a great future in the Chad Basin area. 

TRITICALE 
As yet, no commercial triticale crops re grow,- !n 

Nigeria, but last year 250 ines were evaluated at Ngsla. 
It appears that several lines will outyield recommended 
wheat varieties. They were less attacked by stem borers 
than breed and durum wheat varieties. It em that some 
triticele varieties will need to be further amassed for their 
performance, in larger plots. 
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RHODESIA
 

SASSNIAL CONOITIO!I released. The majority of CIMMYT varieties like Pavon 76, 

Thel4978 wInter was generally a cold one, especially Nacozari etc., yield very, well here, but unfortunately are 
durtg June and July when the mean' maximum, mean too tall and lodge very badly under spiinkler irrigation" 

minimum and th. number of frosty nighcs were appreciably and are thus non starters. 
lower than thoseof the 10 year nemn. However, May was 
warm, August was mild and September was hotter than 	 RESEARCH 
normal. These factors resulted 	 in the mid May planting Agronomic research was conducted on row spacing, 

early May plantings, and seed rates and on fertilizer applications, notably nitrogengiving better yields than the 
overall the yields were higher than those attained during x phosphate and rates of nitrogen. With nitrogen, it was 

tound that there was a linear increase in yield with N up to1977. 
rose sharply during the latter part of 300 kg/ha, but was only economical up to about 180 kg/ha.Temperatures 

Time of application is also important and It appears that;eptamber and October and this caused a premature 
the best split seems to be half before plantirng, a quarterripening of some crops. Heavy rain fell at most sites about 


mid October, and this not only hampered harvesting at six weeks and a quarter at 10 weeks.
 

operations, but also caused a fair amount of damage. Test
 
DISEASESdensides were affected in most cases and at some sites, the 

grain sprouted in the ear, thus giving rise to undergrade Disease is not a serious problem in Rhodesia as a 
wnole, but it Isa problem in the lowveld which accountswheat. 
for about 25 per cent of the national crop. Stem rust was 

bad during 1978 and most crops were affected.WHEAT VARIETIES 	 again 
Limpopo is fairly resistant, but Gwebi is susceptible.Rhodesia, for the first time in four years produced 

enough certified seed of the varieties Limpopo and Gwebi However, Gwebi could be classed as a slow ruster, only 

to satisfy the country's needs. 	 About 55 per cent of the getting infected in the soft dough stage. 

area was planted to Gwebi 35 per cent to Limpopo and 10 Leaf rust was also bad and none of the varieties 

per cent to other varieties (Tokwe, Devuli, Shashi and grown are resistant. As a result of this, the main emphasis 

Oldafo 30). At the start of the season Torim 73 was released, in the breeding programme is on disease resistance. Only 

and certified seed should be available in 1979. It isexpected one international known variety, Zaragoza 75, gives good 

that In time, Torim 73 and Gwebi will account for 90 per resistance to both leaf and stem rust. This variety also 

cent of the sown area. 	 yields very well, but unfortunately it istoo tall for sprinkler 
irrigation and lodges badly. 

FERTILIZER16 
Fertilizer supplies were more than adequate with all BARLEY 

The general conditions for barley production arefarmers making heavy applications, especially nitrogen. The 
for wheat, with the main difference60-80 P205: 40 K20 same 

kg/ha. The most successful farmers usually use very high being the levels of nitrogen application. The main variety 

some get yields grown is the Australian variety Diamant, which makes up 

average application rate is 120 N: 	 basically the as 

nitrogen levels, i.e. 160-180 kg/ha and 
about 90 per cent of the total crop. Barley yields are on a up to 10 tonnes/hectare. 

in par with those of wheat, but could be higher if nitrogenThe 1978 crop was the biggest ever produced 
Rhodesia and has resulted in a large surplus. The national application did not have to be limited. 

All the barley grown in Rhodesia isused for malt andyield again exceeded 4 tonnes/hectare, with the top yields 
being in the region of 8 tonnes/hectare. The high production none for feed purposes. In this respect, the country is 

is mainly due to the expansion of irrigation schemes and again self sufficient. All barley is grown under contract to 

also due to better yields being obtained with the variety the maltsters, and thus production islimited to the capacity 
of the malting plant. If it were not for this, barley productionGwebi (selection from Yecora 	70). No further expansion 
would increase because production costs are slightly loweris anticipated for the coming season because of the surplus 
due to the lower levels of nitrogen application, which areproduced in both 1977 and 1978. 
60-80 kg/ha. 

Disease isno problem in barley production.PROMISING MATERIALS 

A number of locally bred varieties have shown a lot
 

of promise in trlias to date. They are more resistant to TRITICALE AMID OURUM
 

stem and leaf rust, and could become very popular once These two crops are not rown at all in Rhodesia.
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SENEGAL
 

, ,.** . ' 

k4, 

The durum wheat variety Giorgio in Senegal. The production of durum is being examined for Mauritania for making cous
cous, a basic staple food. 

INTRODUCTION 
The early work regarding the introduction of wheat 

in Senegal goes back to 1966, and this work was conducted 
by the Institut df Recherches AgionomniqUe Tiopicale
(I RAT). 

From 1968, studies were conducted by the Project de 
Recherches Agronomnique with FAQ support, which has 
carried on further varietal trials and research concerning 
cultural practices viz., selection of land (type of soil),
planting dates, plant population density, land preparation, 
fertilizer rates, cultivation, weed control, irrigation dates, 
plant protection, etc. 

On the basis of this work, from 1970, aworking var-
iety was determined-Mexipak, which came from CIMMYT. 

AREA AND PRODUCTION 
In Senegal, the development project contemplates a 

wheat area of 5,000 hectares by 1981. At present, the 
wheat crop is restricted to bread wheat. 

Durum wheat is contemplated for Mauritanidi for 
cous-cous making, which isa hasic staple food 

Barley farming is conte'mplate'd for a later stagle, and 
this will be for beer production 

Presently. wheat is cultivated in areas averaging from 
30-80 hectares, for experimentation and to fdmiliarize 
farmers with the techniques of this crop. 

Yields obtained up to now are of the order of 3 5-6 0 
t/ha in areas of 4-8 ha for seed multiplication within the 
experiment stations and from 2-4 t/ha by farmers in the 
irrigated districts 

WHEAT IMPORTS 
Senegal has a high consumption of bread made from 

wheat flour. Annually about 100,00-125,000 tons of
wheat are imparted, part of which are re-exported to 
neighboring countries (Mauritania and Mali).

Studies concerning the potential of the Fleuve Valley
in Senegal, demonstrate that 450,000 ha can be irrigated. 
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On tl* beds of the prsen't aeruap yield, it'Iscon-
siderod that an'uwas of 4000 ha would be enough to pro. 
duee-the necessary wheat for human consumption in this 
'country., 

CLIMATE 
In the Senegal region, it is Sahelian, and isdetermined 

by the existence of along and heavy influence of the north- 
east anti-cyclone, which displaces dry wind (air) messes 
from the Sahelian zonb. Also there isashorter period, when 
masses of monzonic wind from the southwest, charged with 
humidity, determine the occurrence of a rainy period, 

Under these conditions, two seasons are characterized 
by a dry season of 8-10 months, dominated by the anti-
cyclone from October to June, and a rainy season of 2-4 
months from July to September. 

The first part of the dry season is temperate with 
temperatures falling to IOOC at night. 

The wheat crop season starts during the second half 
of November, when temperatures are favorable for rooting 
and tillering. Wheat maturity occurs at the end of February 
and early March, when temperatures begin to increase. 

Wheat yields depend strongly on the occurrence or 
absence of a hot dry wind named the harmattan, which 
flows from the northeast and comes from the Sahara. It 
determines a strong evapotranspiration and a physiological 
disequilibrium in the plants. The presence of the harmattan 
during the maturation of wheat produces extreme seed 
shrivelling. Wheat kernelsdecrease in volume and weight e.g. 
the weight of 1,000 grains, which isnormally 38-48 grams, 
decreases to 28-32 grams. 

FERTILIZERS 
The Senegalese State maintains a policy which favors 

fertilizer use. Prices are quite low, due to the State subsidizing 
the difference between the acquisition price and selling 
price. Therefore, fertilizers constitute a stimulus to obtain 
high yields. 

The fertilizers in use are urea (46 per cent N), ammo. 
nium phosphate (16 per cent Nand 48 per cent P205 ), triple 
superphosphate (45 per cent P205), potassium chloride (60 
per cent K20), and other different formulae of major 
elements (N-P-K). 

Agronomic research is trying to determine the best 
formulae and methodology to use fertilizers. Research is 
also being conducted on the use of micro elements. 

PRODUCTION-INCREASE PROBLEMS 
The expansion of the wheat crop in the Senegal basin 

is a problem related to the evaluation and utilization of the 
river valley. From 1980 on, when the first dam starts to 
operate for agricultural use, the wheat area will increase in 
importance, 

The difficulties encountered will be: 
(a)The price of wheat, which is not now at an incentive 

level for the fanrmer. Since 1M0, this price has bee,4i 
Francs CFAjkg, or 220'doanl/.' During the sme. piie , 
broad prices hwe doubled. 

(b) Wheat comtpetes with-rice, which I h a~ 
staple food for the population of the valley Slice the rice 
crop season coincideswith the wheat seon, farmers are not 
stimulated by the present wheat price. 

(c) Expansion of the wheat crop is slowed by the 
absence of mills. Producers send their production to Dakar, 
the capital of thecountry, where most mills areloisted. Thd 
distance from the production area to Dakar is600 km, and 
this makes transportation costs expensive. 

(d)Wheat requires a perfectly flat land, for it isvery 
sensitive to water accumulation. However, rice is less 
sensitive and its yields are not as influenced by land 
irregularities. 

(e) Cyperus rotundus, a tropical weed, invades 
irrigated plots after 4-5 years of cultivation. This weed 
strongly decreases productivity. It can be controlled by the 
application of Round Up,a glyphosphate herbicide; howe"-r 
its use is not yet fully extended among the farmers. 

PLANT PROTECTION PROBLEMS 
Until now, wheat has not suffered from diseases. This 

situation is due to the weather conditions of the country: 
scarcity of rains, reduced moisture in the air (20-40 per 
cent), high solar radiation and temperatures unfavorable to 
parasitic bacteria and fungal development. 

The only disease observed so far has been loose smut 
(Ustilago tritici) in certain wheat varieties coming from 
Israel. These varieties are being discarded. 

Regarding insect pests, there is sometimes a light 
attack by a species of Haplodiplosis, which deposits its eggs 
between the superior leaves at the stem. The larvae establish 
themselves in the superior node and eat the stem growing 
point, and later the dry spike. 

The attack is minimum, 0.01 per cent, but attention 
isrequired to avoid expansion of this pest. 

The animals which most destroy crops are rats. Awnless 
varieties of wheat are attacked by Ouelea, Euplectes, 
Plocetis,etc.). 

Plant protection problems are not now a restriction 
to the wheat crop. 

SEED PRODUCTION 
Until now, the only seed producer is the Project 

PNUD/FAO, entitled "Dveloppenment de Is Cdrdiliculture", 
which uses an 18 ha area to conduct studies on the main 
problems related to wheat production. Also, it carries out 
multiplication there of the best varieties from CIMMYT. 

There is also the Soc"e posr I'Amdnaement at 
I'Exploitation des Teres du Delta (SAED) which can multi
ply the basic ed offered or developed by the Senegal 
center of agronomic r se- ch. 

For the future (IM on). the estalmentof a ed 
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Wsewnhr wigtn bu, S ege der haa benbie f O. During Ve lotdmie su* 41767. 1S?70AO' 
cOnwmiesmd. Thi cuntet will be stablished with FAO 1978-79) several other ials wenod4utoed, WIj i,'
 
auppert, and the pertinent docunments ae already being following results:
 
determined. -. ,,.I - ,
 

iAtthe same-time, the establishment of an experi- Varieties Yield (kll/ha) Type dI
 
mental 'station 4s being undertaken within the Schem of 
 1371.77 1977-78 -
I'1nstitute Sndgelois do Recherche Agronomique (ISRA).
 
This station is located within the Valley of Senegal, and a Anza or Mexicani 3,760 3.612, Stlolici
first collection of CIMMYT wheat and triticale varieties K-230-Coyacdn 3069 3,167 MultPlkatior 
Isnow being studied. Jupateco 73"S" 3A88 308 Statistical 

It is felt that the problem of seed production will be Tzpp-PI x 7C 4,0004.250 Statistical 
solved without any difficulty. Tanori 71 Resel. 3,175 3,560 Statistical 

Toluca 2.385 3683 Multiplication 
Nuri 70 1,857 2,715 Multiplication 

PRINCIPAL VARIETIES Mochis 70 - 3,106 Multiplication
After three years, the first series of varieties being 

grown in the Senegal Valley consists of Mexipak, Siete Included amongst the most promising varieties are 
Cerros, Chenab 70 and SA 42. Tzpp-PI x 7C, Canario "S"and Npo-Tob " " x 8156/Kal-Bb. 

The trials conducted in 1978-79 show other potential var-
YIELD TRIALS ieties. Work is being continued. 

The following yields were obtained at the FAO AGRONOMIC RESEARCH 
Center in Guddd: Preliminary trials have been conducted in the Senegal 

Valley to verify new cultural practices and the correct 
Varieties Campaigns Yields (kg/ha) techniques of application, in respect of the best date ofAverge planting, planting rates' (300-600 grains/cm 2 ), the best 

Mexipak 1971-1978 2,554-6A53 3,847 method ofplanting, irrigation rates and an irrigation calendar,Slate Cerros 1973-1978 2,692-5,25 3,780 response to nitrogen fertilizers and the reaction of wheat to 
Chenab 70 1975.1978 2,769-4,112 3,427 various soil typs. 

In summary, the agronomic research has reached astage t, espond to problems of wheat in the region. 

INTERNATIONAL COOPERATION
 
The only durum variety tested was Cocorit 71, which 
 CIMMYT has provided very important material for 

yielded 2,870-3,120 kg/ha. wheat research. Collections of 50 varieties in three 
The triticale line Navojoa "S" yielded 3,200-3,780 replications are being used to select varieties adapted to the 

kg/hectare. environment of the Senegal River. 

SOUTH AFRICA 

AREA AND PRODUCTION
 
Small grain statistics for the 1977-78 season are: 
 The low yields of barley, oats and rye resulted from

Crop Area Production Yield these crops having been utilized as green grazing or being 
(1000 ha) (1000 t) t/ha) harvested for feeding livestock. 

Because of the limited extent of arable land lonly
Wheat 1705 1750 1.03 11 per cent of 1.22 million ha is stable) it is doubtful 
Barley 114 66 0.58 whether the present area of winter cereals can be Increased 
Oats 552 89 0.16 by more than 20 per cent in the foreseeable fiture. 
Rye 62 4 0.06 
Durum - 4 - Local consumption of wheat is pproximately 1A5 

million tonne. 
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map" ANDIWNell 
- llilk i01 r o wUiy in small grains with the 

epmtion of beewmail. of whIch 26,343 t were Imported. 
Minor quantides of barley and oats have been exported, 

,About 025 million tonnes of wheat were exported and the 
minor carry over amounted to approximately 0.8 million 
tonnes. 

I I I 
CLIMATIC CONDITIONS 

The rainfall distribution was generally favourable In 
the northern areas but conditions in the western Cape 
were almost catastrophic. There, only 34 per cent of the 
normal crop was realised. The result was that 86 per cent 
of the national wheat was produced in the summer rainfall 
areas. The contribution of the Orange Free State was 59 
per cent of the total yield. 

FERTILIZERS 

They are freely available and from time to time 
are exported to neighbouring countries. There are straight 
fertilizers and a wide range of N P K mixtures. Zinc is 
included for certain areas. 

Except in the sandy soils of the Cape Coastal Belt 
where copper deficiencies are experienced, winter cereals 
do not react to micronutrient applications. The application 
of N varies according to cop rotation systems, time of 
planting, production potp.atial and cultivar response. The 
average rate would be about 12 kg N and 16 kg P per 
hectare. Potassium is seldom applied because the vast 
majority of soils analyse above 90 ppm K. Under irrigation 
(normally representing 9 per cent of the national wheat 
crop) 120-140 kg N and 26 kg Pper hectare are applied,Fertilizer prices increased last year to 60 and 106 

ertlzen/kiforncraed larspetiely.the idy
60 
dollar cents/kg. for N and P respectively. The subsidy 
on N and P averages 5.6 per cent. Potassium is not 
subsidized and costs 25 dollar cents per kg. 

Stem rust isthe most important winter cereal disease,DSEASm rt PsTS 

Leaf rust and Septoria (only in the South Western Cape) 
not have a markedcommon, but apparently they do 

effect on yield. Due to economic considerations a major 
emphasis of the breeding effort is placed on achieving 
stem rust resistance. Currently very promising material 
with T.timopheevi, T.agropyron and T.durum resistance is 
available. 

Other pathogens are some root diseases, such as 
Geaumannomyces, Fusarium, Rhizoctonla and Periconia. 
The latter is believed to be the problem organism in the 
Springbok Flats in Northern Transvaal with its deep 
vertisols. The only solution after successive wheat crops 
seems to be the introduction of a crop rotation system. 
Under favourable conditions for the pathogen, stem rust 
and root diseases can be disastrous and yield can be reduced 
by 50 per cent or more. Research on the root disease 

are 

problem Is bell u '-takaf nlltie-
Plant Patholow O mepnrtlri 1riU.f 

The occurronrsof inc peru Was.ia-" Vi*itlg 
the Eastern Free State wiay wheat aphid oelel useld 
havoc during Septmlber/October last yew.which iwlt 
in a 50 pr cent yield reduction. The symptoms-were 
dwarfing and yellowing of the leaves, The folded leae 
protect the aphids from contact insectici4as. Systieic 
aphicides gave erratic results. The species involved were 
Diurphis muehlel (now discovered for the first time), 
Sitobion avwe (common brown wheat -aphid), 
SchImaphIs graminum (comr,.on wheat , aphid), 
Rhoplosiphum mafdis, Acyrthosiphon dirhodum (grass 
rose) and MyzuspenWcae. 

The aphids were present in an area where 
approximately 22 per cent of the national wheat crop was 
produced. University of Cape Town research workers 
were able to identify barley yellow dwarf virus in some 
samples 

SEED INDUSTRY 
The Small Grain Center at Bethlehem negotiated an 

agreement with a central cooperative to supply it with 14 
tonnes of breeder's seed of a newly released cultivar, and 
14 t of breeder's seed of an existing cultivar, should pure 
seed of the latter be in demand. 

The central cooperative then multiplies the seed for 
distribution to the ordinary farmer's cooperatives. 

HYV
 
They contribute approximately 35.8 per cent of the
 

national crop (Inia 17.05 per cent, T4 7.8 per cent, SST3
6.96 per cent and Zambesi 3.98 per cent). These varieties 
have been grown for the past decade and still form the
mainstay, especially of irrigated wheat production. 

PRINCIPAL VARIETIES 

The four above mentioned HYV's plus Scheepers 
69the (29.73leadingper cent)varietiesand Betta (21.06 per of thesix totalling 88.6per cent)centrepresent 

South African crop. 

PROMISING MATERIAL 
The following varieties are promising and they are 

in the final stages of multiplication for release in 1978: 

1. Dipka Flameks/MinturKi" 4/T.timopheevi 
2. Gouritz Flameks/Minturki* 4/T.timopheevi 
3. Flamink Flameks/Minturki** 4/T.timopheevi 
4. Zaragoza Mengavi/8156 (CIMMYT) 
5. SST 101 Bettl/Pawnee//Cheyenne/Minn. 

111.54-12
 
6. SST 102 Betta* 2/Agent 

All these varieties contain S Ttl as the major 
component for stem rust resistance. 
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04*A 1;~.2 end 3 are knemedlese wring wheat, tillsap, rpttioii sns. nrdtwpvIm&Is*0i lesp1111Wd wha and 4 and 5 we wintr and Cultiver eirouatian as on e w"l,of#A' q~i e~d~yIa w heat.  program, is being continued a & InaO ,,:.S.
Oter proMising materials are Noedumldurum wheat 

o 4467 ftem North Dakota) and Dimait (awinter barley
frormrany)'. GRAIN USAGE 

I ' "' * 	 " All the wheat produced Is for human SAW pIPRODUCTION PRACTICES and is utilised In the form of bread (60 per cent brownPlanting times generally vary from April to August/ bread), cakes and pastries, cookies and semolina sroduts. 
September. The only exception is the Northern Transvaal 
(Springbok Flats) where wheat is planted during February/
March and harvested in July. The rest of thecrop isharvested PROBLEMS 
from November to 	January. In the Orange Free State, Recurring problems 	 in South Africa are stem rust,about 80 per cent of the wheat is planted from April/ leaf rust and Septorl&diseases. Recent aphid InfestationsJune (winter) to June/July (intermediate) on moisture and a possibility of barley yellow dwarf virus infection

conserved during the rainy season (Octnber-March). The needs closer investigation.

precipitation during the winter months is negligible. Due to
 
the existence of a dry surface layer at planting time,

producers have to use a certain type of press-wheel planter INTERNATIONAL SUPPORT

in order to facilitate the positioning of seed 
 In the moist South Africa is already heavily dependent on area. CIMMYT germ plasm and many new lines have been 

developed from this material. The triticale program is nowRESEARCH underway and this material will be carefully examined in 
There are agronomic research programs relating to the future. 

SUDAN
 
PRODUCTION AND AREA
 

The total area under wheat in 1978 season was 
 under wheat was planted after the end of November, a date592,000 feddans* distributed as follows: which is very late for optimum planting. Research findings 
have indicated that more than 40 per cent of yield is liableRegion Feddans to be lost if the sowing of wheat is delayed beyond the 
second week of November.

Gezira 465,000 	 (2)Poor land preparations and levelling.
Girba 80,000 	 (3) Unavailability of irrigation water in time for
Rahad 10,000 applications in Gezira and Girba.

Northern Province 
 29,000 (4) Marked effects of weeds in the Girba area.White Nile Province 11,000 Some progressive farmers who managed to plant atNile Province 6,000 	 the optimum time obtained yields of more than one tonneKhartoum 1,000 	 per feddan. But the late establishment of the crop beyond 

the first week of December was a major factor in theTotal 592,000 reduction of wheat yields in the 1978 seson. 

Feddan=0.42 hectares CLIMATE, DISEASES AND PESTS 
The season was quite normal with no marked fluctua-The production from 	this total area was estimated at tions in temperatures.

31,720 tonnes with an average yield of 0.451 tifeddan, There was no serious incidence of diseases and pests.
which is equivalent to 1.07 t/ha. 

There were several reasons for the low yield. They RESEARCH PROGRAMincluded: The research program for wheel in 1978 Inckldd
(1) The late establishment of the crop was due to the wheat obeevation nurseies p o-ied by koWnetimal

shortage of tractors and Implements, and/or the unwell- ownlizetlon rich as CIMMYTmid ICARA. VTe p aability of gasoline. More than 70 per cent of the area grom fromalso lncudld local 	 cromse or w-
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pgWiOm 'uprd deIved ,from different aouross. Yield The National Vwiety Trial. oopdelq Ve mmst 
pa u m wr e asuo onducted at various sites promising 12 lines insuck was planted at Sh-ht Gaus.f 
wlMwwhm qsellm am availdble. Girba, Sunnar and Hudeiba.' 

TANZANIA 
AREA
 

Wheat is grown In both the Northern Highland and 
the Southern Highland regions, 

In the Northern Highlands, the wheat growing districts 
with the number of planted hectares shown in parenthesis 
are: West Kilimanjaro (7,692); Monduli and Arusha (1,619); 
Mbulu, Oldeani, Karatu (3,239); Mulbdow-Basotu-
Setchet in Hanang (9,716). The total area under production 
Is 22,266 ha. The undeveloped potential area In the Loliondo 
district is 20,000 ha. 

The total area In the Southern Highlands is 2,929 ha. 
The leading district Is Njombe with 1,776 ha. 

IMPORTS 


In 1977-78, Tanzania imported all of its malting 
barley and 40 per cent of its bread wheat requirements. 

CLIMATE 
Seasonal conditions were favourable for wheat 

production in 1978. 

FERTILIZERS 
Fertility levels of the major nutrients in the wheat 

growing districts in the Northern Highlands are very high. 
In four years of NPK trials, there has been no response 
by wheat. However, in the volcanic ashy soils around 
Arusha, manganese deficiency extending over 20,000 
ha has been reported. The deficiency is being corrected 
by drilling 10 kg Mn/ha as manganese sulphate mixed with 
an equal amount of N, as sulphate of ammonia. 

In the Southern Highlands, N and P limit wheat 
production. There is no response to K. The current 
recommendations per hectare are 2040 kg andP205 
40- 60 kg N. 

Copper deficiency has been reported in wheat at 
Mbeya. Copper sulphate has been recommended at 0.5
1.0 kg Cu/ha, as a foliar application. 

OTHEb PROBLEMS 
These include capital investment for land development, 

farm machinery production input requirements, 
Infrastructure development In new areas and weed control. 

DISEASES AND PESTS 
Diseases which materially reduce yields and quality in 

Tanzania are stem rust, stripe rust, Helminthospo*rium 
blotches, Fu'rium and Septorla blotches. 

Stripe rust is severe on 6pproximately 8,000 ha and 

Helminthosporlum blotches reduce yield, quality and 
germination on about 16,000 ha. Septorir blotches Infect 
approximately 5,000 ha. Common root rot is found across 
all areas, but it has never materially affected yield. 

Str pe rust and Septoria blotches have caused losses 
of 100 per cent In insolated fields. Normally they do not 
exceed 20 per cent. In 1977 Helminthowsporiumblotches, 
mainly Cdchiobolus sativus ti'tlcl resulted in losses of up 
to 40 per cent on approximately 2,800 ha in one area. 

Stem rust is always a major threat. However, all 
licenced varieties carry a high degree of resistance and 
there has been no major epidemic for several years. 

Some losses occur yearly from insects especially 
armyworms. They are controlled with insecticides. 

Quela spp of birds have caused losses ranging from 

30-90 per cent in some areas. An FAO Quela control unit 
is currently working on the problem. 

SEED INDUSTRY 
The Tanzania Seed Act 1973 is the basis of the 

development of the seed industry, which is a public 
enterprise. 

A Seed Multiplication Program is now operational. 
There are Foundation Seed Farms in the major crop zones. 
For wheat seed, Breeder Seed from the Lyamungu 
Agronomic Research Center Is passed onto the Arusha 
Foundation Seed Farm for multiplication. 

The Tanzania Seed Company takes over the seed and 
contracts it out to some wheat farmers in the area. Both 
private and state famis are eligible wheat seed growers. 

The Tanzania Seed Certification Agency Is located 
with the Seed Laboratory at the premises of the Faculty 
of Agriculture, Forestry and Veterinary Sciences at the 
University of Dar as Salaam, Morogoro. 

VARIETIES 

Improved varieties are sown in the majority of the 
wheat production areas. The area sown is expanding slowly 
but will accelerate as sied multiplied by the Foundation 
seed farms becomes more available. 

The expansion rate is about 4,000 ha per year and 
will rise to a Tanzania total of around 60,000 ha, all of 
which will be seeded to improved varieties. 

The principal varieties we: 
* Tel, Hab Sdx Wis-S* x FanfareS 
* Mbunl, Trophy x K610-1
 
' Kororo, YEOE-81HR Klym
X W 
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.-NyaiAFM x Rom3ny, 
Kwehe, LR xSon 64 
Trophy, T-K 2 x Y50 
Mamba, (AFM x P2)F6 
Kosi, Tob 66/3 SRPC 527-67//C18154-Fr 
JolI, Trophy x K6106-16A 

The variety Mamba, due to its susceptibility to some 
strains of stem rust, is limited to use in 3,000 ha In the 
Southern Highlands. Kozi and Joli are being multiplied, 
but are not yet in general use. 

The five varieties preceded by an asterisk are those 
in greatest use. They were released in 1976. Trophy has been 
in use for about eight years. 

PROMISING MATERIALS 
To date these are Alondra 'S' lines and crosses. 

PRODUCTION PRACTICES 
Those in use are not new, being mainly standard 

techniques centred about good soil preparation, proper 

timing of all operation. ad gbodWgd dontl.- I"* 
(NPK) are rquired in the Southern Hioihl . 

The time of planting mounmn from south tenofh. 
The average time is the last week of March to mid April. 
The time of harvest is 140 days later, plus 10 days during 
the dry period. 

RESEARCH 
Such activities have been directed to soil fertility, 

farm management (economics) and to crop and soil 
management (agronomy). 

INTERNATIONAL SUPPORT 
The bulk of the material under test in Tanzania is 

derived from CIMMYT (Mexico and Kenya) and from 
ICARDA. It is considered that better material is being 
received each year. The introduction of the 
HelmInthosporium nursery from CIMMYT is expected 
to provide the disease resistance required for varieties 
In Tanzania. 

ZAMBIA 

. ... .. 
 ,,.
 

T, Y . r
 

Matthew Monamwenge, Anistant Plant cienlist ad Fnddle, e,T -2ee --.=wi_ -- " l lb s e1Ieair dpi 

Research Station, Nanw, Zamia. 
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-Aa1A Plooman~E 
?mnM@ produced about four per cent of its wheat 

nr"Alreunt in1978on 1 l00irrigatedha mid 100 rainfed ha. 
Neiher durum nor triticale was grown and only two 
farwnegrew baerly. 

IMPORTS 
Between 90,000 and 150,000 tonnes are imported 


each year. 


CLIMATE 
In January, February and early March, rains were too 

heavy for good wheat production. The crop was heavily 
infested with Helminthosporlum sativum and showed signs 
of water logging. However the rains stopped one month 
earlier than usual in the Northern Province. 

This caused drought stress at filling time, especially 
for the long season Jupateco which made up most of the 
area. Senora outyielded Jupateco. In the Central and 
Southern areas where irrigated wheat is grown, the rain 
continued into late April and May. This prevented seed bed 
preparation and seeding at optimum times and 
consequently reduced the area intended for wheat to less 
than that sown in 1977. 

FERTILIZERS 

Since much of the soil is leached, heavy fertilizqr 
rates are used in wheat production. It was available, but at 
times fertilizer is scarce. Lime will likely be required on 
fields sown to rainfed wheat. At present the lime source 
isabout 1000km from the area there making lime expensive. 

PRO0D UCTIO0N PRO0BLEMSKaanoaadKra//Cla/n/EGuS.4pus 

The cost of machinery i..d equipment is excessive 

and foreign exchange is scare. These two factors limit the 
increase in hectarage of irrigated wheat. Yields are high and 
the price is about 15 per cent above the world price, 
delivered in Lusaka. Higher subsidies might help to offset 
high costs. 

H. sativum, a leaf and head blight, limits the growing 
of rainfed wheat in Central Zambia at present. Improved 
varieties may make it possible to grow rainfed wheat 
between Lusaka and Mbala. 

DISEASES 
One farmer had substantial losses in 1978 due to leaf 

rust. Most fields had traces of leaf rust but it did not 
build up on varieties other than Tokwe and Umnati. Ten 
per cent or more of the wheat suffered from mildew. 
Others sprayed to control It. A change In the irrigation 
pattern Is expected to reduce losses to mildew. H. Sativum 
caused some losses In the rainfed wheat. Nematode damage 
was present in spots In some rainfed wheat fields. 

logo IIUIy *. 

. Seed is pmducmd by.mnsiu,WMe.. 
seed production Is contacll0d 'l l l 
of the Reseamh Branch (at the-Munt kS 

Station, Department of Agriculture) and 0erified med iscontracted by the National Agricultural MIdcbtSllOu& 

Much wheat sed is paued from f&mer to4fmlwbecwos 
of the newness of the industry and the'tifnei required"t 
produce basic and certified seed. There are plansto prod 
certified seed in the year of release, in future. This'Will 
speed up the process ofgetting new varieties into production. 

HYV 
The area of HYV's will probably increase by 50-60 

per cent in each of the next three years. 

PRINCIPAL VARIETIES 

Varieties grown No. years since release 

Zambezi 5
 
Mexipak 3 (not released officially)
 
Jupateco 2
 
Emu 1
 
Tanori 1
 

Limpopo 1
 
Sonora 1 (not released officially)
 

PROMISING MATERIALS 
It is planned to release two lines imported from 

Tanzania, which originated in Kenya. They are 6290-17 
and W 3697, and each is suitable for both irrigated and 
rainfed production. 

Other promising materials are lines from Alondra 'S'/ 

Kalyansona and Karbas/3/CC-Inia//Cno/E.GauSon*64 plus. 

Lee/RL2564/Fr/3/IAS 54 Fahari 
Chanter/Jar Kanga 
RR68-WW1S/Bj Kiboko 
Kuret M12-Ti 71 Kifaru 
Chiroca S Inia//Tob '/Napo 
Cno.7c/CC/Tob - K 1/Rend/Son 64 
Cocoraque 73 Cno/Inia//86 
W66648-6 2193/Ch35/3/An/Gb56/An64 

PRODUCTION PRACTICES 

Irrigated wheat production in the Southern Province 
commences with seeding in April and ends with harvest 
in August. These operations take place in the Central 
Province in May and September respecthvly. 

Rainfed wheat is produced in the Northern Province. 
It Issown in February and harvested in May. 

GRAIN ENO USES 
Wheat is used for bread and the varieties are of 
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mplity,. A mll peso tae Is uaed by Aden 
Ii. 6m pompt prioucs we manufactured but sor.. 
f',"ilm I Impoolrd. Sam. mtle varieties of duum", 
w~et hiuy'been -lae , 

PAT*OL01Y RESEARCH ,
P G Eyield 

All 'vaelties must have resistance to leaf and stem 
rusts. Rainfed wheats must have a high level of resistance to 
H. setlsm. Septor'a is a minor disease in rainfed crops 
and mildew, in Irrigated crops. Disease screening r3searchIsbeing actively undertaken. 

BARLEY
 
It is grown by 2-4 growers each yeer on contract 

with the brewing company but their malting facilities 
are limited. Most malt is Imported. Plans are to grow barley 
on a large scheme for the breweries who will increase their 
malting facilities when production warrants it. A very small 

production isued for fed for aC" 
for Asians . 

TRITICALE 

Varieties are resident to H.unwm and rustsddtff 
higher than wheat. Plant ae to follow this,.ual

of Kenya to gst triticie Into u for usei rs 
making. Hundreds of small famrtrirsare-are. grOwiWrow.. le, n'on
 
small ares of up to one ha. They may find that tii is 

ms al tau fhits o.t e oliee o a n c t ol sciticmore suitable because of its better tolerance to acid soils 
and lower levels of management. 

INTERNATIONAL SUPPORT 
Useful material Is received from a number of 

International organizations. Valuable assistance and co
operation is received from the CIMMYT operations based 
in Kenya. 
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AmericasI 
ARGENTINA 

A wheat multiplication plot of the variety Marcos Judkez, INTA being harvested on a farm in Peganino, Argentina. 

AREA AND PRODUCTION to USSR. Brazil and Peru, durum wheat was exported 
In Argentina, the following areas were planted to chiefly to Italy and Chile. 

small cereals in 1978: bread wheat 5,220,000 ha; durum 
wheat 250,000 ha; malting barley 470,000 ha; f(,rage FERTILIZERS 
barley approximately 497,000 ha, and triticale about Even when the farmers are aware of the good response 
20,000 hectares (for grazing), of wheat to nitrogen fertilizers in the regior% of Marcos 

Bread wheat production was 7,360,000 tonnes Jutrez, Pergamino and Balcarce, this practice is spreading 
with an average yield of 1.6 t/ha, at a low rate. 

In 1977/78, a total of 6,000 t of urea and diammonium 
EXPORTS phosphate was applied to the wheat crop to cover about 

Argentina normally exports cereals. In 1978 a total 70,000 ha. 
of 1,442,900 t of bread wheat, and 184,000 t of durum In the Marcos Juirz and Pergamino regions, fertilizer 
wheat were exported. Bread wheat was exported mainly recommendations for depleted soils are: 40 kg/ha N 
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(uhydimm ammonia 82 per cent N, or urea 46 per cent 
N); in the southeasern region, 40-50 kg/na N and 50-60 
khtia P2 05 are recommended, 

There were no problems In the fertilizer distribution 
for wheat in 1978. However, fertilizer use is limited In 
Argentina, possibly due to the facts that for many years 
there was no need for fertilization and that there was 
insufficient knowledge of the benefits to wheat planted in 
fields where monoculture had been practiced for many 
years. Fertilizers are not subsidized. The application of 
minor elements is now in the experimental stage. 

EXPANSION OF WHEAT CROP 
The posibility of increasing wheat production in 

Argentina rests not in the expansion of 3rea, but in increasing 
the yield per unit area. 

DISEASES 
In the two wheat seasons viz., 1977/78 and 1978/79, 

the incidence and severity of Fusarium shows that this 
disease may become as much a problem as the rusts and 
Septoria. 

Damage has occurred in Argentina. This disease is 
more prevalent under humid conditions during the wheat 
flowering stage. 

SEED PRODUCTION 
Cereals and oilcrop seed production in Argentina have 

been organized under regulations issued by the Ministry 
of Agriculture many years ago. There Is a system of 
"fiscalized" seed production. The highest proportion of 
fiscalized seed production is in hands of private seed 
producers. 

Fiscalized seed is commonly used by farmers, who do 
not have any problems to obtain seed of the different 
varieties released for commercial cultivation, 

The INTA Experiment Station every year multiplies 
seed of its own varieties. 

VARIETIES 
Wheat breeding has been a permanent activity in 

Argentina for many years. Periodically, new varieties are 
added which improve yield, disease resistance and industrial 
q'uality. There were 19 varieties released in 1978. 

The following varieties are of Mexican origin and they 
are outstanding for their yield potential: Marcos Juhrez 
Inta, Leones Inta, Dekalb Lapacho, Dekalb Tala, Diamante 
Inta, Precoz Paranb Inta, Surgente Inta, Norquim Pan and 
Buck Nand6, plus the followingwith traditional germ plasm: 
Buck Cencerro, Buck Namuncurb, Buck Naposth and Buck 
Manantial. 

HIGH YIELDING VARIETIES DEVELOPED BY INTA 
WHEAT PROA RAM 

Since 1961, when the cooperative CIMMYT-INIA 

Wheat Program started, several varieties hwe been developed 
In the different experiment stations participating In th, 
program: They are: 

1971.Prec6z Paranh Inta E.E.R.A. Parani 
1971.MarcosJuirez Inta E.E.R.A. MarcosJuirez 
1974.Leones Inta E.E.R.A. Marcos Juhrez 
1974.Diamante Inta E.E.R.A. Paranh 
1974.Calddn Inta E.E.A. Bordenave 
1975.Surgentes Inta E.E.R.A. Marcos Jubrez 
1976.Balcarcefio Inta E.E.R.A. Balcarce 
1979.Saira Inta E.E.R.A. Marcos Judrez 
1979.Chaqueflo Inta E.E.R.A. Saenz Pefia 
1979.San Agust(n Inta E.E.R.A. Balcarce 
1979.Labrador Inta E.R.R.A. Pergamino 

The new INTA varieties with Mexican germ plasm 
have had a great acceptance by farmers. They are being 
widely distributed. One of the outstanding varieties is 
Marcos Juhrez Inta, which in 1976/77 produced 59.2 per 
cent of the wheat yield and in 1977/78, produced 90 per 
cent. 

RESEARCH 
Wheat research Is mainly in the fields of genetic 

breeding plant pathology and industrial quality to a lesser 
degree. Agronomic research relative to breeding, is of 
recent origin. 

GRAIN END USES 
Bread wheat (Triticum estivum) production goes 

to the milling industry for bread malking, while durum 
wheat (Triticum durnl)isusedInthepastamakingindustry. 

Most of the bread wheat is fordomestic consumption, 
while the bulk of the durum wheat is exported. 

Two types of barley are planted viz., malting barley 
(Hordeum distichon) and forage barley (Hordeum vulgare). 
Malting barley goes to the beer industry, while forage 
barley is used hy the animal industry. 

Triticales are just beginning to b4 ised as a forage 
cereal for winter grazing in competition with rye. The use 
of triticale for the milling industry Is not yet well defined. 

INTERNATIONAL COOPERATION 
A close relationship has existed between CIMMYT 

and INTA since the Inception of CIMMYT. As a result of 
this cooperation, 12 varietlas have been developed by the 
experiment stations of INTA. Anothermeful onx ion 
from CIMMYT has been the tralning Sken to Afgentinlan 
ientists. 
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BRAZIL
 

AREA AND PRODUCTION crop production receives a special treatment. There Iisno 
The statistics for the areas and production of bread interest to be paid on that part. 

wheat in 1978 in the various States, and the total for Generally, farmers use 200-300 kg/ha of NPK 
Brazil, are: formulae of which 10-30-20 Isan example. In many holdings, 

an application of nitrogenous fertilizer is used with 20.40 
State Area Production kg N/ha. 

(ha) (t% 
PROBLEMS AFFECTING WHEAT AREAS 

Rio Grande do Sul 1,220,555 1,502,697 Marked variations in wheat yields are determined by 
Parani 1,345,093 1,003,484 diseases, pests, frosts and moisture stress. These factors 
Sao Paulo 174,963 91,429 make wheat a high risk of damage crop which in turn 
Matto Grosso do Sul 38,303 32,261 limits its expansion. In the Southern Wheat Region, 
Minas Gerais 10,994 12,020 including Rio Grande do Sul, Santa Catarina and Central 
Santa Catarina 4,457 3,767 Southern Parang, research recommended for the 'irst time 
Goias 12 in 1978, the application of fungicides and all the techniques 
Federal District 105 previously recommended for areas Ywhere wheat or barley 

have been planted for a minimum of two years. It is 
Total 2,794,365 2,676,775 considered that in this way, both productivity and yield 

stability can be increased 
Consumption of wheat in 1978 was 5,921,000 In the Central Southern Region, the major limitations 

tonnes. are frosts and lack of moisture. Mdny farmers are starting 

to use aspersion irrigation, which requires a high investment 
CLIMATIC CONDITIONS or for which the widest use is limited. 

In Rio Grande do Sul, Santa Catarina and South In the Central Region, wheat farming presents the 
Central Parani they were very favorable for wheat lowest risk with irrigation. The wheat crop there depends 
production. The winter season and early spring were cool. on more investments in irrigation and more intensive 
with enough rain, high insolation and a lower than normal technical assistance. 
relative humidity. All these factors determined the Economic factors have also been limiting the 
conditions for only a limited attack of diseases and aphids, expansion of wheat. Although wheat prices in Brazil are 
and favored high yields of wheat and other cereals in this higher than those in the international market, they do not 
region. Some farmers received average yields of 3.5 t/ha allow agood profit margin as an incentive for farmers. 
A rather strong frost on August 30th, and a large number 
of rainy days at the end of October and in November DISEASES AND PESTS 
caused damages which limited yields in some areas of LLaf rust attacks were not intense in 1978 in the 
that wheat producing region, several wheat regions in Brazil. The National Wheat Research 

In the South Central wheat region, constituted by Center (CNPT) identified two new ruces of stem rust 
Northern and Western Paranh, South western Sao Paulo which will make more complex the development of 
and Southern Matto Grosso do Sul, an intense drought resistant cultivars. 
occurred which substantially reduced the yield, especially Continued resistance is being qiven to all stem rust 
in Sao Paulo and Northern Paranh Strong frosts which races by genes Sr22, Sr24. Sr25, Sr26 and by combinations 
occurred in mid and late August caused heavy losss in of genes 7a - 8 4 11, 7a - 9e, 7a4- Tt2 and 7a- 8 - 9b. A 
Western Paran.. virus with symptoms similar to wheat mosaic was also 

In the Central Wheat Region, formed by the areas observed. It attacked cultivars which have been shown to 
hi.,;ng more than 600 m of altitude in the States of Minas be virus resistant. It has not yet been identified. 
Gerais, Goias and the Federal District, the weather The National Wheat Research Center has be~n 
conditions were normal. developing research projects aimed at the identification of 

better sources of resistance to stem rust, leaf iust, Oldium, 
aERTILIZERS barley yellow dwarf virus, wheat mosaic virus, Seotorel 

Fertilizer produL ;on and distribution are well nodovum, Soprodt trltk, H/lmlnthopor/um Mtm 
organized in Brazil, and there are no limitations on their and Glbbere/la ti. Information on results of this work 
ure. The government does not ubsidize fertilizer prices, ha been published In the Annual Tchrlci6 Report of 
but the part correspoding to fertilizers in the loans for CNPT, Brazil. 
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ARVIOWAt~b Me mis us IMI. Farmers - Juason 
4wli W 424 gaIlum.e of' I meagil for gartya.

01,111ft Ict On In m"ollin with go FAD ond t. 
I~lwmI*s Caifonistrtd alelmld ontm pogrm.

POW nd predstors of aphids ware Introduced from 
1 UUS. Iran and Chile, and about 200,000 were 
IlSst!d n fImne'rs fields during hardet of 1978. It is 

e000601 that the effectsof this program will be noticed in 
34 yh, in terms of decreasing the losses caused by these 
.0it* and In terms of decreasing production costs. 

In the Central South and the Central Regions, 
considerable losses have occurred due to attacks of soil 
inects especially Elamopalpos Ignosello. Control of 
this -pest is difficult especially In years with moisture 
deficiencies, 

SEED PRODUCTION 
Seed production Is conducted by private companies 

under the control and supervision of state commissions 
which are directed by government institutions. There is 
seed available, and the quantity and quality are not limiting 
factors for wheat production. As new cultivars are recom-
mended by research agencies, they are quickly multiplied 
by seed producers in order to supply farmers in a short 
time period. 

The most available cultivars for the 1978 season in 
Rio Grande do Sul were: 

Years of Sed Per 
release or available cet 

Cultivar recommendation (60 kg begs) 

Nobre (S 31) 1969 960,637 44.84 
Jacuf (S63) 1970 247,605 11.56 
IAC 5-MaringS 1977 242,729 11.33 
Cotipora (C 3) 1965 197,960 9.24 
IAS 54 1970 110,032 5.14 
C 33 1973 97,694 4.57 
Frontana 1942 57,693 2.70 
IAS 55 1972 45,200 2.11 
IAS 64 1973 28,295 1.32 
Gl6ria 1977 20,606 0.97 
Others - 133,917 6.22 

Total 	 2,142,365 111.0 

In the State of Parani, the second largest wheat 
producing State In Brazil, the supplies of seed for use in 
the 1979 sean were: 

Cultivar Seed evalhkle Per 
(bae of k) et 

IAC 6-Maringi 2,147,640 36.78 
INIA 6 1,036,640 17.74 

Tanori Sin-

SN 1146
 
LA 1640 ?,

Paraguai 281 	 03AG.2.R 

Cotipora 20,601)
 
Tobai 9,360 O 
 *
 
IAS 57 7,180 0.1
 
Others 59,720 1.02
 

Total 	 S,18SI IN.9 

BARLEY
 
Production is concentrated in high altitude regions 

or cooler regions in the States of Rio Grande do Sul, Santa 
Catarina and Parani. 	 Its expansion to warmer regions is 
limited by the increase of protein content In those regions, 
and which is a limiting factor for beer manufacture. 

Rio Grande do Sul is the main barley producer in 
Brazil, with approximately 74 per cent of the national 
production, followed by Parani with 19 per cent and 
Santa Catarina with 7 per cent. 

Barley acquired by the 5eer companies in 1974 was 
15,343 t and by 1978 it had grown to 87,165 t. 

In addition to the barley produced in the country, 
imports in 1977 amounted to 234,919 t with a value of 
64,940,217 U.S. dollars. 

Weather conditions in 1978 were favorable for 
barley production. 

BARLEY VARIETIES 
The cultivars in commercial production are 

Continental (FM 404), Antarctica 01 (Volts). and FM 424. 
They are characterized by good resistance to prevailing 
diseases in Brazil, good industrial quality and tolerance to 
aluminum toxicity. 

The National Wheat Research Center (CNPT) is 
responsible for the coordination of the National Barley 
cultivar tials, which are grown In 17 F.icallities in several 
states in Brazil. Results obtained in Passo Fundo (RS) 
in 1978 are listed in the following table. The results show 
high yields in all the barley and wheat cultivars included 
in the trial. 

Cultivar 	 Yield Cmmercelaleleslleatio 
kg/ha Ist. la d. 3 d. 

CNT 10 (Trigo) 3772 - - -
FM 434 373 0.0 14.1 5.A 
FM 437 3617 67.9 27.1 5.0 
Antarctia 05 	 311" 46.6 412 12.2 
FM 424 39 6I9 34. 5.7 
FM 420 3 m 21* lii 
Antoemlt03 3417 4I1 35 4 
Ani04leaW 'AN 41111 i 
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S1. .,TPALI 

Wheat Roorndl C~, FICDIM111O.27.9 National
Pam 3217 21.9 60.2 
Omflentd (FM 404) 207 303 42.3 18A Federal University in Peloain ad aelsr prAi ae 

imf(3eo 2045 - - - conducting reseach progrnms in tItIuu, for hmiu 'sir! 
I4Al I-gA(Tdgo)272 - - - selecting cultivars adapted to eologll e i In 

iai 2S261 37.5 41.7 20.8 Brazil. , 
IFS 2792 46.2 42.2 11.6 Results obtained in 1978 have identifled smine JIi 

derived from CIMMYT Introductionswhich have good 
BARLEY DISEASES kernel characteristics, and higher yieldsthanwheatculitvafof 

The National Wheat Research Center is conducting More than one t of seed of this material Isavailable, which 
research prolects to develop new sources of resistance to will be multiplied and observed with aview to formulating 
Hetminm epo um setlvum, Helminthosporlum ters, recommendations In the next two or three yas for the 
barley yellow dwarf virus, and stem rust. Results of this commercial use of triticale. 
work are published in the Brazilian Annual Technical 
Report of CNPT. INTERNATIONAL COOPERATION 
BARLEY PRODUCTION LIMITATIONS CIMMYT has been collaborating with Brazilian 

The capacity of the malting Industry has been the research agencies in several ways viz., supplying genetic 
factor limiting expansion of barley production. A national material; growing Brazilian material In Ciuded Obreg6n, 
program for barley production and malting self sufficiency Mexico; training Brazilian technicians; and providing 
Isbeing developed. New malting plants will be started in technical assistance to Brazilian agencies for conducting 
1980 at Porto Alegre and Guarapuava. research programs. 

CANADA
 

PRODUCTION AND AREA yield and quality, and if they are found superior to existing 
Wheat production in Canada In 1978 exceeded the varieties, are licensed for production. At present, Canada 

long term average. The estimated wheat production isshown does not have aPlant Breeder's Rights Act. 
in the following table: The most important hard red spring wheat varieties 

are Neepawa, Manitoti and Sifton which are grown on 72 
Crop Ares (he) Production (tonnes) per cent of the spring wheat area; the durum varieties 
Spring 8,985,000 17,960,000 Wakooma and Wascana represent 79 per cent; while the 
Winter 136,000 374,000 winter wheat varieties Fredrick and Yorkstar are grown on 
Durum 1,453,000 2,811,400 more than 80 per cent of the winter wheat area. Pitic 
Total 10,547,000 21,145,400 62, the only CIMMYT variety licensed in Canada, was grown 

on about 17,000 hectares in 1978. 
The quality of the crop was average with more than 

60 per cent of the hard red spring wheat grading inthe top RESEARCH ACTIVITIES 
two grades. Protein content, based on 13.5 per cent moisture, Current research isaimed at improving yield, disease 
averaged 13 per cent. Exports of wheat from the 1977 crop resistance, and maturity while maintaining high quality. 
year, which ended July 31, 1978, exceeded 15,240,00 Varieties are also being developed which pose differnt 
tonnes. baking characteristics and flour quality to enable Canada to 

meet changing market demani. Associated reeeerd includes 
rVARIETIES studies with remote sering to deemineI shoppa 

Most wheat varieties are developed by public plant infestations, control of wheat mosIc virus thouli the 
breeding programs, although some private companies are genetic control of the mite whid traniits the d4me 
breeding winter wheat. Approximately 25 public wheat resistance to post*lwvet sprouting id the d c 
breeders at 16 universities and federal research stations identification of varieties. 
have programs to varieties of red spring, winter, C -nlsbreed The CIMMYTpronhaCptdld l 1 
durum, utility and feed wheats. Promising experimental with usful Berm pleem ftr their p urm &d it Is p d 
lines undergo extensive national and regional tests to aesees that tisoopldll Ong , 



COLOMBIA,
 

INTRODUCTION
 
,,In 1978, the small cereals program conducted research multiplying three promising wheat varieties, with tho 

it the, National Agricultural Research Center (CNIA) in purpose of registering at least two of them, and:r*ea40l9n 
Tibaltati; and at the Obonuco (Nariflo) Experiment station. them in 1979 to'Caja Agraria (the'Polomblan AU UulW 

Research Was conducted in wheat, barley and triticale, Bank), which distributes seed to farmers. They will taplace 
with emphasis on testing and selecting superior materials some of the present varieties. These promising vadstle 
for yield, quality, adaptability and resistance to prevailing are Nos. 7, 10 and 24, whose average yield has been 3,022, 
diseases. 3,036 and 3,299 kg/ha, respectively, while Tote, 'the 

check variety, yielded 2,679 kg/ha. The new varieties 
WHEAT YIELD RESULTS therefore outyielded Tote by 18., 13.3 and 23.1 percent 

The highest average yield in trials and small respectively. 
multiplication plots in Tibaitath in 1978 was 8,010 kg/ha, 
and was achieved with the variety 67. Varieties Nos. 67, 20, VARIETIES 
62, 42, 71 and 31 yielded more than 5.5 tonnes/ha, while The three new varieties viz., Nos. 7, 10 and 24 have 
Bonza 63, the check variety, yielded 3.612 t/ha. The shown a better resistance to the prevailing diseases (rusts) 
improved check variety Icath ranked second with 6.371 than Bonza and Tote. However, variety 24 showed a 
t/ha, which confirms its excellent yield potential. The moderate susceptibility to stem rust (Puccinia graminis 
average yield of the 100 varieties included in the first tritici) In the first semester of 1978. Other characteristics 
four trials was 4.5 t/ha. All the selected varieties, except of the new varieties are: test 79-82 kg/hI, flour extraction 
V 16, yielded above this average. 76.80 per cent, water absorption 70-77 per cent, leaf 

During November-December, 1977 and January- volume 600.638 cc and protein contents 7.6-10.8 per cent. 
February, 1978 temperatures dropped to -7.0OC, 5.20C, Test weight or physical quality of the wheats selected 
and -6.4oC, respectively, which dicreased yields drastically, in the first four trials in Tabaitatd 1977 was higher than 
In that period the highest yielding varieties viz., Nos. 49, that of the improved variety Samaci, which reached 7625 
53, 42, 73 and 65, yielded over 3.0 t/ha, the variety 49 kg/hi, while Hard Red Winter, an imported wheat, reached 
being the highest with 3.586 t/ha, overylelding Bonza 63, 82.5 kg/hI, which ishigher than all the tested local varieties, 
the check variety by 30 per cent. Icatb, the improved check except the variety No. 96, which had a test weight of 
variety, yielded only 2.501 t/ha in 1977, while in 1978 it 83.5 kg/hI-the highest of all varieties. 
yielded 6.371 t/ha. This difference of 3.870 t/ha (155 per In regard to the milling quality, given in terms of flour 
cent) between the two consecutive productions in 1977 extraction, it was observed that all the selected wheat 
and 1978 was due to heavy frosts, varieties were higher than the checks including Hard Red 

Winter (imported check), which reached 76 per cent. 
DISEASES The nutritional quality, as related to protein 

During June 1978, the occurrence of an apparantly percentage, showed a variation from 11-13 per cent, 
new race of Puccinia strifformis was detected at the San which is within the limits for agood flour for breed making. 
Jorge Experiment Station which is at 3,000 m elevation. Variety No. 8 had a 9 per cent protein content which is 
This pathogen was attacking commercial plantings of the good for cookie making. 
improved varieties Icath, Engativi and Tiba. In July 1978, Loaf volume, the main characteristic of bread quality, 
the same pathogen was detected in Tibaitath attacking the was 763 cc for Hard Red Winter, the imported check, and 
variety Icatb, although in a less virulent way. 680 cc for the national check Samacd,and 753cc for Bonza. 

The evolution of this rust will be monitored so as However, Hard Red Winter was significantly lower in volume 
to avoid an epidemic explosion of the disease in the major than all the promising varieties, the lowest of which had 
wheat producing areas. The purpose is to avoid the 862 cc, i.e. a volume 100 cc higher than Hard Red Winter. 
occurrence of an epidemic similar to that of yellow rust The highest volume corresponded to variety 77, with 
in barley in June, 1978 which caused drastic losses in yield 1075 cc,-an excellent volume. Varieties 5.40 and 77 had 
and quality in commercial plantings in the first semester volumes above 1000 cc, and these will be good for mixing 
of 1976. That year, barley plantings in the BogotA Sabana with inferior wheats to improve their quality. 
(Bogoti plains) had to be declared a disaster area, and Seven regional trials of varietal adaptation wire 
the National Government exonerated the credit debts of conducted in the municipalites of Yacuanqluir, Pasto, La 
barley producers, in 1976. Cruz and Gueteadlia, all in Nriflo Provine, during the 

first semester of 1978. The proising vaitie 7, a0nd 24 
SEED PRODUCTION yielded an rume of 2,10, 3,101Id 3,10 he%.wW 

In the Narifro Province, the small cereals program is repectively, whi* Wn97, 101 ad 114pwam te1dso 
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xilth the yrleld of the bat check Bonza (3,076 kg/ha) .The 
hlh yiuldpotentlal of the varieties lOand24wasconflrmed 
In ,Mohiechiza, a community of the municipality of 

Yacuanquer, where thei yielded 6,320 and 6,250 kg/ha 

under good conditions of soil and management. 

egar 
In regard to the introduction and evaluation of ll 

and foreign germ plasm, wheat and triticale materials 

sent by CIMMYT, from Mexico and Ecuador, were studied. 

Of these, the selected wheat varieties Nos. 36 and 4 yielded 

over 4,700 kg/ha, while the check variety Bonza yielded 

3,183 kg/ha. The triticale variety No. 16 was also selected. 

ROMIInG tthiwasIAL 

It yielded 4,661 kg/ha being 37 per cent superior to Bonza 

check, (3,411 kg/ha). 
From the VEOLA and 	 ELAR nurseries sent by 

than 200 wheat varietiesCIMMYT from Ecuador, more 


were selected. The outstanding are: Antizana, Brochis "S",
 

Gv "S" x Bvhar.59, Alondra, Chimborazo, Atacazo, Era,
 

Quetzal and Chinoli. The triticales which were selected are 


Beaver-Arm, Mapache, MZA-Cin (Var.974), Lobo "S"-


(Var 1033,Cml-Pato (Var. 1002), and Coyote-Octo Bulk 50 

(Var. 1089). 


At the Obonuco Station a total of 2,664 nursery 
varieties and lines of wheat were tested. From these, 63 
varieties were selected to be included in the crossing nursery, 
which the program maintains in Nariflo as a permanent 
germ plasm bank. This used to incorporate useful 
characteristics into the commercial varieties. 

CHEMICAL CONTROL OF RUSTS 
It was found that Indar applications were effective 

for controlling leaf rust, Puccinia recondita, when applied 

at 400 cc at 40 days after planting, and at 300 cc at 60 

days after planting. Dithane M-45, at rates of 2.5 kg/ha 

in five applications also offered an almost complete control 

of leaf rust. 

SEED PRODUCTION 
The production of basic seed of the wheat improved 

varieties Bonza 63, Tiba and Sugamoxi in Tibaitatd 

amounted to 8,005 kg. Yields were low (1,067 kg/ha) 

due to late plantings and to a frost on August 17, 1978, 

which dropped the temperature to -7oC. 
Commercial plantings of Engativa yielded 3,140 

kg/ha on 11.8 ha. The improved wheats Sugamoxi and Tota 

were planted on three ha and produced 6,489 kg with 

an average yield of 2,163 kg/ha. No fertilizers were used 

in these plantings. 

BARLEY 
Materials were selected from the world collection 

and from international nurseries. In the first semester of 

1978, 19 incrae plon, U i-ot 
varidtles with god' .ems,or rmeltaiie,to Ye taityeW 
were planted. It Is expecd tofnwltiply s6meofieykr" " 

varieties for human consumption In 1979, 
The barley nursery for the Andean Zone (VEOLA

barley) containing materials from Colombla Chile, Ecuador,, -

Peru and Bolivia, was evaluated. Most of the germ pl, 
susceptible to yellow rust; however, some materials 

showing rust resistance were selected, viz., CI-9622 and 

CN7-DC 23 from Colombia; Tracura 50-(Aut-B2-Tol) 
Car-Apam, and CI-15198 from Chile; Dorada Duchicela, 
Gal-PI 6384, Desc. Colec. Ecuador 4229 from Ecuador; 

Erc (4)-148, UNA 189A and Dorado Distica from Peru, 

and Palestina, Nuda, Abyssinian, Plerci and CI 3917 from 
Bolivia. 

At Obonuco Station, 444 varieties from the Fifth
 

IBON and VEOLA were selected, and more than 40 varieties
 

as for a germ plesm source.
were selected 

BARLEY DISEASES 
In the municipality of La Cruz, a regional trial was 

established with four barley varieties resistant to yellow 
rust. Outstanding varieties were PM 4 and PM 11 with a 

yield of 2,450 and 2,100 kg/ha, while the checks 124 and 
Mochacb yielded 2,050 and 1,950 kg/ha, respectively. 

Fungicides were evaluated for the chemical control of 

yellow rust in barley. Bayleton, liquid or wettable powder, 
is still the most effective chemical for controlling Puccinia 
strifformis,in barley, as it has been in previous years. 

Sicarol (a wettable powder) follows Bayleton in 

effectiveness. Results achieved by research in the chemical 

control of yellow rust in barley have contributed positively 

to increased barley production, breaking previous yield 

records and making the farmer feel more confident in his 

barley crop.
 

During the first semester of 1978, several chemicals
 

were tested for controlling seed borne pathogens. KWG 
0.159, at rates of 100, 150 and 200 grams per 1,000 kg 
of seed, showed the highest residuality. It is considered 
promising to control the initial stages of Puccinia 
strilformis in barley. 

BARLEY FERTILIZATION 
Two foliar fertilizer brands were tested. It was 

found that the number of applications should be 

decreased to only one during tillering, which seems to be 

the most appropriate time for these fertilizers to work 

more efficiently. Applications after heeding did not 

increase yields, and only increased the cost of barley 
production. 

More research is required in the ara of foliar 

fertiliztion, especially in low fertility sils,where nitrogen 

and rainfall we limiting. 
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@AIllEY 8UB PRODUCTION 
In a plot of 10,5 hectares established in Tibaltati to the commemid baley Vaity 124 t'kg of basic barley seed were harvested at bni 

w3380 average 21, 514 kg were harvested at an avere yield of 2,T$yield of 3,219 kg/ha. Also at Tibaitati, 7.7 ha were planted kg/ha. No fertilizer was applied to these plantings. 

ECUADOR 

AREA AND PRODUCTION 
Cereal production has been steadily decreasing in

the last 10 years. Ministry of Agriculture figures indicate 
that in 1978 wheat was sown on 44,000 hectares with a 
production of 42,000 tonnes. Barley was on 40,000 hectares 
with a production of 28,000 tonnes. 

IMPORTS 
As a consequence of these low production levels, 

Ecuador had to import 240,000 t of wheat and 20,000 t
of barley, just to keep up with the demand from the
milling and malting industries respectively. 

CLIMATE 
The season was characterized by long periods of 

drought during the planting season and a heavy rainfall 
(twice the normal) during the harvest. The drought was 
discouraging for many cereal producers who decided not 
to plant, while others who took the risk were severely
affected. These factors reduced cereal production. The 
heavy rains at harvest time (July, August and September)
adversely affected both the quantity and quality of the 
crops. 

FERTILIZERS 
The recommendations for soils low in N and P,

which is the general situation for cereal soils in Ecuador, 
are. wheat, 80 kg N,90 kg P20 5 and 20 kg K20/ha; barley,
60 kg N, 80 kg P20 5, and 20 kg K20/ha. However, only
30 per cent of the farmers use fertilizers, and generally
they use closed formulae such as 10-30-10, or 18-46-0 at 
a rate of 90 kg/ha for barley and 113.5 kg/ha for wheat. 
These fertilizers are availal)le in the cities both in traders' 
stores as well as soresin the of Banco de Fomento (the
Agricultural Department Bank). 

However, the farmers believe that these inputs
should be made available to them in the rural areas, through
special input stores. Since 1975, the Ecuatorian Government 
has given farmers a coupon for 20 sucres to exchange for 
seed, and a coupon for 30 sucres to exchange for fertilizer, 
for each 45 kg of wheat produced. 

In Ecuador little or nothing was known about minor 

element deficiencies for cereal cultivation until recent 

years. It is now considered from some observations in 

certain areas where cereal crops do not grow well that 

minor element deficiencies may be the cause, 

FACTORS LIMITING CEREAL PRODUCTION
 
Among 
 the major problems limiting cereal yieldi

are: little use of machinery for soil preparation, planting
and harvesting; low levels of fertilization; small use ol 
herbicides; a high weed infestation and the high cost of 
inputs and labor, compared with a low price for a 
kilogram of grain (as compared with other crops). This
makes the crop unable to compete with a resultant 
decrease in the wheat area. 

DISEASES 
The barley area has also decreased due to the presence 

of Puccinia strilformis which in 1978 affected yields
considerably (the average yield was only 680 kg/ha). In 
addition to the rust problem, barley yellow dwarf virus 
is a very serious disease, especially in Northern Ecuador. 
The virus vector, aphids, infested barley heavily during 
the dry season. 

Wheat varieties being planted in Ecuador are stripe 
rust resistant, so wheat yield decreases are not as severe as 
in barley because most of the farmers plant traditional 
barley varieties or malting varieties which are highly 
susceptible to stripe rust. 

SEED INDUSTRY 
Seed production in Ecuador is the responsibility of a 

mixed economy (Government.private) agency. However, 
a high proportion of the seed planted by farmers (especially
barley) is still produced by farmers without proper care. 
This causes mixture problems, low germination and diseases. 

In malting barley, the beer manufacturers distribute 
certified seed to farmers. Government policy is towards 
increasing the use of certified seed by farmers. 

PRINCIPAL VARIETIES 
Eighty five per cent of wheat producers use improved

wheat varieties, while in barley only 25 per cent of the 
area is sown to improved varieties for human consumption
and malting purposes. It is expected that the use of improved
barley varieties will be increased since the traditional 
varieties are highly suscep!!iA;,! to stripe rust, while the 
improved varieties are rsistant. 

The most widely grown wheat varieties are Atacazo 
69, Romero 73, Crespo 63, Cayanbe 73, R.Plzan, 
Chimborazo 77 and Antizana 77. Use of the It 'two is 
limited due to inadequatp sod be0ngaell". In buggy, 
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'w trailond varieties most used we Rio ambe a,' - and to detectngwo"I poab ekw~ai Md'.- , 
L600*0 amd Aluntlqul. In 1978, there was aconliderable The progr acci In "M"> .ns 
finme In the area sown to the Improved variety Doratda a cereal produong reglon. whie b iimaoft ah hii' 
71, Another improved variety, Duchicela 77, is also being verification trials Is now in progress. Cultural practim 
, bnioad, -and fertilization are also being researched' ' -

PROMISING MATERIALS GRAIN END USES , 
The wheat breeding program has nominated some Wheat is consumed as bread and In soups (grits, 

promising lines such as Cotopaxi, Sangay, Saraguro, broken kernels). Barley is also used in soups (grits, roker 
Tungurahua, Imbabura and Altar. The barley breeding kernels) or is milled to a flour (machice). It isalso used tO 
program has developed promising lines such as Terfin and produce beer and to a lesser extent, as an animal feedstuff. 
Convenlo, the former for human consumption and the 
latter for malting. INTERNATIONAL SUPPORT 

CIMMYT's presence in the Andean %Region, and 
AGRONOMY especially In Ecuador has strengthered the breeding 

A research program in wheat production has been programs and aided staff development via training. Such 
implemented. Attention is being given to transferring to overall assistance has increased the quality of research in 
fermers the technology generated by research centers, Ecuador. 

GUATEMALA
 

iT
 

Wheatm rsng by tddu at Labr si.' Wlllmllliltldlll llIiwlli Qlllli is,,,, -23,,1 



~AR~.d~lwree %a'farrs In terms of holding 
,e4o, ha of bred whos under rainfad 

S W ' m wheat. barey ad triticale are not 
*produced commercially, 

Bread wheat grain production is about 50,000 t, 
which 'nmets only 40 per cent of the population's 
consumption. 

FERTILIZERS 
Fifty per ;ent of wheat farmers use chemical 

fertilizers viz., 100-120 kg N and 60-70 kg P/ha. They 
usually use the formula 20-20-0, with a cost of 9.00-
9.50 U.S. dollars for each 45 kg, in the local market. The 
national (Agricultural) Bank provides a subsidy for the 
fectilizer. There are commercial firms which import the 
raw material from abroad for fertilizer manufacturing. 

In recent years, deficiencies of the minor elements 
boron and zinc have been noticed in farmer fields. 
Analyses are being carried out to determine the extent 
of this problem at the farm level. 

PRODUCTION PRACTICES 
Planting dates for regions at 2,400-3,000 meters 

altitude are in June, and harvest is made during November 
and December. 

In regions at 1,600-2,400 meters altitude, two planting 
dates are practiced: one in May to harvest in S;ptember; 
the other in August to harvest in January. 

Early plantings return the highest yields. 

PROBLEMS AFFECTING WHEAT EXPANSION 
There is strong competition for area, from maize. 

It has therefore become necessary to test wheat in new 
areas in the mountains, and this results in increased costs, 
especially during harvest. 

DISEASES AND PESTS 
In 1978 there were late (off-season) rains during 

October and November which favored a high incidence 
of Ophiobolus, Altemaria leaf spots, and Helminthosporium, 
which decreased yields significantly. Also, aphids attacked 
wheat and blackened the stems and spikes. 

SEED PRODUCTION 
Certified seed isproduced through apublic institution, 

which in turn supplies improved seed to farmers. Foundation 
and basic seed production is the responsibility of the 
ICTA Wheat Improvement Program. Registered seed is 
produced in the different regions. 

Due to low prices, certified seed production is now 
at a low level. 

A high proportion of small farmers keep their own 
seed from year to year. Some farmen still plant low 
yieldingvarieties which are sumptme to diseum. 

AW-F R90~i of*-1WppIbI? 
are dhigh qe. iyielding imprimed 1s0 
Incremd by 15 per cent i m veure, It .1. ,lali
more research Is needed to IeM varieft innew qi.g 
where wheat can be planted, and to evaluate the oew 
high yielding varieties there. 

PRINCIPAL VARIETIES 
Name Years of release (in Guatemala) 

Narlo 59 1961 
Xelaju 66 1967 
Th)bari 66 1967 
Azteca 67 1970 
Aitense 73 1974 
Maya 74 1975 
Gloria 74 1975 
Quetzal 75 1976 
Reina 76 1977 
Chivito 77 1978 

PROMISING MATERIALS 
Chivito 77 
Guatemala 

S0.4) x Sr [(Ch53 
Y54] L.R.C.V. 17 x S.47. 

CG.6013-E-10-5X-1O-X 

Labor Ovalle 77: (Tob.Nar)Cal x Nor 

Nar 59 [(Yt54A2 x N1O-B)kt54) x Son64 x Y50E x Gto/ 
Inia) (Cno-Son64) 

CG-4145-12X-10-1X-OX 

Jupateco 73 x KaIBlue bird 
CM-28211-5X-100X 

(Cno"S"-Gallo) (Cno"S"-7 Cerros) 
CG-4096-1X-1X-OX 

Jupateco 73-Cardenal 
CM-28202-loX-10-1OX-OX 

IniasOlsen x Inia.Bb & Y6OE-KSI 3 

CM28935-1X-201X-00 

Labor Ovalle 76 
Guatemala 

Bolillo "/Son64-K1-Rend x Bluebird 
CM-29948-TX-30 tX-00 

Kavkaz(Cno'S x Nad-ChreIkon4-K1-Rand x Ble bild) 
SWM-297-2X-20X-20.1XO 

KwkItazerrow "' 
SWM211O0X.M-O4O2X.O0 
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, 'w ' of 	 heat t * a, , , 
, re loni of N. P aid K, m- eva- quality." 

hkimed 4t', finn W. The bt remults wge achieved 
wilh.11040110 kgftie, INTERNATIONAL COOPERATION 

The Guatemalan Wheat Program cooperates in For many years, the Guaesualan Whet Progrurn hall 
technology transfer work in the different wheat production had a close cooperation with CIMMYT, which has pnvhifd, 
areas. training to the technicians working In thisprogram. CIMMYT 

also provides a wide array of 9inetic mlmdas which 
INDUSTRIAL USES OF BREAD WHEAT assists the Guatemalan .progran to continue 'the 

The milling industry processes all the national wheat development of high yielding, adapted varieties. 
production, and elaborates flours for bread making for in addition, twice ayear the CIMMYT wheat program 
internal consumption. Imported wheat is mixed with the supports the visit of Guatemalan technicians to Obtgon 
national wheat, in order to produce different flours needed and Toluca, where they participate in the harvest and 
by the national bread making industry select materials for the national program (segregating 

By-products such as bran, are used for feed. material, and advanced lines). 
Selection of mater:als in the Quetzaltenango and 

RESEARCH ACTIVITIES Chimaltenango regions for determining the best varieties 
In regard to quality, research is directed to improving forthese regions, was assisted by visiting staff from CIMMYT. 

PERU 

AREA AND PRODUCTION In 1976-77 and 1977-78, wheat production was 
In 1977-78, the area sown with wheat was 120,000 planned as shown in the following table: 

ha from which 115,000 tonnes were produced at an average 197-77 1978-77 1977.78 197773 
yield of 958 kq/ha. In the previous season, the statistics Food region 1 - 197 .8 1 
were 130,000 ha, 130,000 t and 1000 kg/ha, respectively, ha Production ha Production 
The decrease in yield in 1977-78 was due to the drought (tl 
in the Northern Sierra. 1.Piura 950 1425 789 1183 

II. Chiclayo 5689 8429 5709 8463 
IMPORTS Il1. Trujillo 9842 15209 9529 14265 

A total of 790,000 t of wheat were imported. Human V.Ica 1600 3419 2062 3814 

consumption accounted for 843,000 t. The other major VI. Arequipa 644 1662 689 1960 

uses were 30,000 t for feed and 12,000 t for seed. X. Huancayo 2907 6105 2568 6136 

X 1.Cuzco 3657 6002 3606 5720
AGRICULTURAL PRODUCTION SYSTEM XIII. Ayacucho 4235 8470 5432 10664 

Under Decree Law 21169, wheat is a crop subjected Total 
to national planning within the Agricultural Production programmed 29,804 51,359 30,684 52,098 
System in Peru. The System is a concerted effort for Total 
production between the Government and the farmers, executed 18,000 24,000 19,000 24,000 
Producers commit themselves to plant a programmed Per cent 
area and to comply with the regulations from the Ministry executed 60 47 61 46 
of Agriculture and Food. The Ministry in turn, commits Programmed 

itself to provide technical assistance through the pertinent yield/ha 1723 1696Actual yield 
agencies, and to supply the inputs and services required by ktal 1333 63 

_ _ _ _ _ _ 1333_ _2_3farm e	rs. 
The system involves a selection of farmers according 

to their capability and size of holding, and according to PRODUCTION ZONES
 
resources available to the government to meet the com- Wheat production is roninc tt mainly in the
 
mitments. For this reason, coverage of the system in SeM apeulaily in the howeft of Akh, La LibleW,
 
relation to the totlmwheat are isonly 12-16 per cent. Cqjamaue Juntn, Com y:,A1y *A, oW4 erwati,
 



- k . -

of'Il U rJw Is locatdl mainly i the cotd part of 
Adm* of Ica-AreqliPa, Tacna y Lima. Technology 

Wad in thse mm In Intermediate; in Lima Province it 
|l low. 

,PRODUCTION PRACTICES 
,in' the coastal area It is possible to plant wheat 

,almost the whole year round. Water is a limiting factor, 
a Is: also high temperatures in some cases, during the 
summer, which accelerates the vegetative cycle and 
decreases yields. 

In the Sierra area, wheat plantings are subject to 
rainfall and frosts; In some closed valleys, irrigation is 
available, 

Planting and harvesting times In the Sierra main 
producing areas are: 

Province Plantill time Harvesting time 

La Libertad December-February June-September 
Ancash December-February June-September 
Cajamarca December-February June-September 
Junin November-January May-August 
Cuzco October-December May-August 
Ayacucho November-February May-September 

SEED PRODU CTION 
In the coastal areas, farmers exclusively use seed of 

improved varieties developed by the Government Research 
Prgram at the Riegrataditionalgriltu Res heh te 
(CR IA's). In the Sierra, traditional varieties of the white 

type with a large kernel are preferred.or amber durum 
It is estimated that 20-30 per cent of the total wheat 

area is planted to improved varieties. However, farmers 
in the Sierra are used to keeping their own seed, and 
eventually improved varieties lose purity. 

The research organizations (CRIA's) produce the 
foundation seed of improved varieties, which is multiplied 
through official seed producers. In reality there is not 
good control at this stage, and seed may reach farmers 
in poor conditions of quality and purity. Scarcity of 
equipment for seed processing and selection is another 
factor which also influences bad quality. Weeds, especially 
wild oats, adversely influence wheat production in Peru. 

There are no good figures on area and seed production 
at the national level. Available information is not precise, 
and therefore is not quite reliable. It was estimated that in 
1976-77, about 800 ha of wheat were planted by official 
seed producers In thecountry, with a production of 1,100 t, 
of which only 60 per cent was used as seed I.e. 650 t 
for an area of about 5,500 ha. 

The variety Ollanta is the most widespread in use 
and it is estimated that about 25 per cent of the above 
mentioned seed production, i.e. 162 t, corresponds to 

this variety. Other important varieties are: Nitiml, 
Cahulde, Suchi, Huacarn, and Cujabamb.. The are 
mentioned above does not include fundlation seed.-

During the 1977.78 season, the ,plantilngs wen 
similar to previous years, with the same tendencies. 

FERTILIZERS 
Total consumption of NPK was 143,767 t of which 

55.8 per cent was from national production and 44.2 
per cent from imports. 

Farmers may obtain credit for fertilizer purchases 
from the Agrarian Bank, a government agency. Since 
1975 a national fertilizer pricing policy has operated 
whereby prices are fixed and are stable all over the country, 
with a 40 per cent government subsidy in operation. 

It Is estimated that wheat is fertilized in Peru at 

an average level of 40-30-0, and that more organic manure 
is used than chemical fertilizer. These low levels are due to 
a series of factors which include a rather broken, irregular
topography of the holding, which makes the use of 
mechanical equipment difficult; a dominance of many 
small farms in the land tenure system; low socioeconomic 
level in the farming sector; high weather risk for 
agricultural production; difficulties for technology 
transfer; low access to the fertilizer distribution network 

and a scarcity of mechanical equipment with a high cost 

of maintenance. 
A fertilizer demonstration project and a fertilizerdistribution project, both of which were supported by the 

FAO, conducted 303 demonstrations with three fertilization 
levels in three representative areas in Peru, between 1973 
ad17 ihtefloigr~ls 

Treatment 	 Yield Value/cost 
kl/ka relationship 

0_-00 	 1075 
6040-30 	 1789 3.46 
120-8060 	 2217 2.76 

Value equals the yield increase due to fertilizer use, 
multiplied by the wheat price, and Cost is the value of 
fertilizers applied to obtain such an Increase. 

DISEASES AND PESTS 
Rusts are amoor limiting factor in wheat prodL.flion. 

In the coastal ares, both leaf rust (Puecinisracondissj end 
stem rust (Puccinlasgraminis tritci) are pravakent while in 
the Sierra, yellow rust (Pucc/ s.rifommk) &W stem 
rust are the mao" diseases. Barley yellow dwarf vinm is 
also increasing oaefeify aong with dry leW and root. 
The main Ineut pest is aphids, and up to two auiona 
of insIcticides am nemsery for their NonroL. 
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mEW VArInTIIE S ,. COMMERCIAL A u' , , 
* N0vriaty ucpsolpe n, was missed'In the Coast -A gMur fliO* fIRM U 

in'1 . In"1978. a new variety was rierod -Costa 78. Is periodically Ut, accor&n top
 
a ro'of Bb x 7C. Other promising lines are:, Public Organization of AgIriofitilg U iUpo '
(.l I 

([Son 64 (Tzpp-Nal)] x Hv. Fron 11-14299.5L-tL. charge of acquiring whhtat the owfltcaii din, ui 
1L-3L; Kut/Bb 26992-30M-1Y-1M-3YOM-L-L; Sr/ it to large mills where It Isprocessed Into ftbur wan l 
Tr256 CM-4041-1Y-OM: Cno "S"and C 71. by-products. More than 80 per cent of thw.mIlM . 
In the Sierra area, besides the lines mentioned above, infrastructure Is located In Lima. Haowver, EPSA oilns 

outstanding bread lines are: only 1,000-2,000 t/year because wheat reaches hlger. 
CAE PW 329 x Fw-K58-N(UU50-18) prices in the domestic market, where prices varyc606I.' 

11-4290-1L.1L-2J.2C2.1C2 to supply and demand. 
CAB x K340-Mt Wheat is also used by a small domestic industry for 

11-19303-1 L-1 L-J-C2-3C2 some locally consumed products. A gnorq or less slign;fiant 
(FrMcM/Kk-Y) x 908-Fn A.8 volume Is acquired by traders, who sell i!to ,iall mills 

Ch-7146-1J-2L-L-J-6C2-1C2 for feed manufacturing. 
Son 64/2/450E/Gto/3/No 66"S" 

F523528 
Mh-Gb-Th-StC-Fr CREDIT 

11-9196-L-15L-2L-2L-2L-3L Under the conditions and geograpical location of
Cno "S"/lnia "S" ne h odiin n egai ia oainothe wheat crop, most of the farmers use their own resources 

11-23959-525-1M-2Y-OY.PC-73 for producing their crops. In 1976-77 however 5,000 wheat 
Tz PP"S"/Son 64/3/LR/2-T2PP/3* SnaE ha were financed; the figure was 4,700 in 1977-78. Most11l-22429-16M-1Y-4M-1 Yhawrfinedtefiuews470n19-8.Mt 

LR6242 -n6M-Y4a6ofMY the credit financed areas were in the Coast, plus a fewLR64 x Son 64 x Napo 63 in the Sierra having no irrigation. 
Il-22402-7L-lJ-2C2 

Among durum lines, outstanding materials are: 
Rali"S" 31810 x D67.2/Magh"S" MECHANIZATION 

CDI13873-D-1Y-5M-0Y-1 L Agricultural machinery is used mostly in the Coast, 
Meni"S" - Mach "S" plus some localized areas in the Sierra. This machinery 

CD3879-29Y-2M-2Y-2M-0Y-L isused mainly for land preparation. Animals are used 
Gdo Vz471-Br"S" x Pg"S"/D67-2-Gta"S" sometimes for land preparation and for threshing. Seeding 

CD12511-3Y-OM-OY is carried out by broadcasting. The crop is hand harvested. 

U.S.A. 
AREA AND PRODUCTION EXPORTS 

Statistics for acres harvested, bushels per acre and The total number of bushels of wheat exported from 
total production in bushels, for the years 1976, 1977 and June-May In each of 1975-76, 1976-77 and 1977.78 were 
1978 are: 1,172.9 million, 949.5 million and 1,123.9 million 

respectively. 

Acres Harvested Bushels per acre Production (bushels) 
1976 1977 1371 1171 1377 1371 1371 1177 1373 

1,000 acres Per cent 1318 bushals 

All wheat 70,771 66,461 56,839 30.3 30.6 31.6 2,142,362 2,036,318 1,796,712 
Winter wheat 49,460 48,664 38,909 31.5 31.6 32.1 1,560,923 1,537,113 1,248,272 
Durum 4,584 3,026 4.024 29.4 26.4 33.1 134,914 79,064 133,32 
Other spring 16,727 14,772 13,906 26.8 28.4 30.0 447,525 419,241 417,112 

wheat 
Barley 8,297 9,564 9,233 44.9 43.9 48.4 372,461 420,150 447,008 

Trticale No dependable statistics available 
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.. aup t bcmm h Im Iwa 14 percent
9",wwwwlwo 11i11 In 1976al 10 per cent In 1977.Pir ct 

- LII _~I il l-ll 

Since only 5.2 per cent of the harvested acreage is 
irrlpgtd, production is highly dependent upon climatic 

,canditions. Overall, sasons have been favorable in the 
last threeyears and so production was high. 
I I I The acreage sown fluctuates considerably, depending 
on price and the government farm program. 

FERTILIZERS 


They are in good supply and are used on most wheats 
grown in the eastern U.S. and the eastern part of the
Plains States. Less fertilizer is used in the western part of 
the Plains States (Texas through North Dakota), where 
rainfall is less. 

The following table shows estimates of the fertilizers 
used on harvested acres of wheat in the U.S. in the 1972-78 
period: 

Acres Receiving 
Any N P205 K20 

FertilizerAceg 
Per cent 


1972 63 62 
 44 15 

1973 64 63 
 45 17 

1974 
 66 66 
 46 20 

1975 63 
 63 43 21 

1976 
 71 71 50 21 

1977 65 64 
 44 19 

1978 61 61 
 38 16 


DISEASES AND PESTS 
Stem rust losses were insignificant in 1978, but leaf 


rust caused alarming losses in the following States:
 

State Per Bushels 
cent 

Winter wheat Arkansas 4.0 462,500 

Winter wheat Idaho 
 3.0 1,351,100 

Winter wheat Illinois 3.5 1,281,800

Winter wheat Oklahoma 7.0 10,974,200 

Winter wheat 
 Oregon 2.0 1,017,200 

Winter wheat Tennessee 5.0 405,300 

Winter wheat 
 Texas 1.3 711,200 
Winter wheat Washington 8.0 11,237,000 
Spring wheat Washington 8.0 1,149,000 
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Stripe rust on whet took its tol 
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Winter wheat Oregon 5.0 , , 
Winter wheat Washington 5.0 7,023.000 
Spring wheat Idaho , 4.0 1,293,400
 
Spring wheat Oregon 
 10.0 525°600 

Spring wheat Washington 10.0 1,436,600 

Yellow dwarf virus in wheat and barley is a serious
 
disease.
 

The principal insect pests were hessian fly and green

bug on wheat, and cereal leaf bele and 
green bug on
 
barley.
 

SEED INDUSTRY
 
It Is a highly organized private Industry plus quail-

Rates per acre Receiving Total U.S. 
N P206 K21 Harvested 

Pounds 
 Acrege 

46 37 
 38 47,284,000
 
48 38 
 36 53,869,000
 
46 38 37 
 65,368,000 
46 35 
 35 69,391,000
 
51 37 
 37 70,771,000
 
53 39 41 
 66.216,000
 
52 35 34 
 56,532,000
 

public agencies (various State Crop. Improvement
 
Associations).
 

HYV 
All leading US. varieties are high yielding. Virtually

allvarieties grown in California and in the Pacific Northwest 
are emidwarf. More than half of the Hard Red Spring
Wheat acreage but only asmail part of the Hard Red Winter 
Wheat and Soft Red Winter Wheat (Eastern U.S.) acreages 
Is In emidwarfs. 

All leading Hard Red Winter and Soft Red Winter 
varieties, however, ae moderately short and much kI 
in straw strength over leading varieties of 10.15 Vw qo, 
The asmidwarf acreage is expending in the very large Herd 
Red Winter region and prslb y will continue to -unp--d. 
Semklwafs ae likely to tae ovrmoreof demam pt 
of h spings e . 



1I0UcIiPAL-VARIETIE 

lSedey, 

Va y 

Larker 

Beacon 
Steptoe 
Klages 

1378 fOrum Acreage 
Variety 
Ward 
Rugby 
Crosby 
Cando (semidwarf) 

1978 SRW Acreage 
Variety 
Arthur 71 
Arthur 
Abe 
Oasis 

1978 HRS Acreage 
Variety 

North Dakota 
Olaf (semidwarf) 
Waldron 
Ellar 
Butte 

HRW Acreage 
Variety 

1978 Kansas 
Eagle 
Scout 
Centurk 
Triumph 

Variety 

1979 Nebraska
 

Centurk 

Scout & Scout 66 
Buckskin 
Lancer 

Autle i111173 im ef Sibmm 
1,961,000 (US.) 6 row malting barley 1963 

991,300 (U.S.) 6 row malting barley 1973 
804,375 (U.S.) 6 row feed barley .1972 
515,585 (U.S.) 2 row malting barley 1973 

Acreage Date of Release 
1,498,400 (North Dakota only) 1972 

434,600 (North Dakota only) 1973 
330,600 (North Dakota only) 1973 
291,000 (North Dakota only) 1975 

Acreage Date of Release 
282,600 (Indiana only, but indicative of Eastcrn Region) 1971 
216,000 (Indiana only, but indicative of Eastern Region) 1968 
173,700 (Indiana only, but Indicative of Eastern Region) 1972 
55,800 (Indiana only, but indicative of Eastern Region) 1973 

Acreage Acreage Date of Release 
Montana 

2,207,600 433,300 (leading HRS) 1973 
1,784,300 1969 

460,000 1974 
311,400 1977 

Acreage Data of Release 

2,599,000 1970 
2,214,800 1963 
1,130,000 1971 

666,700 1940 

Acreage Date of Release 

1,242,000 9I 1 
762,000 1963-1967 
153,000 1973 
144,000 1963 

1977 Leading Varieties in Pacific Northwest 
Variety 
Gaines & Nugaines 
(coft white winter) 
McDermid 
Hyslop 
Moro (white club) 

Acreage Date ef Release 
35.9 per cent of total 3 state acreage 1961-1965 

15.6 per cent of total 3 state acreage 1974 
14.9 per cent of total 3 state acreage 1970 
7.5 per cent of total 3 state acreage I9S5 
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Asial 

AFGHANISTAN 
INTRODUCTION 

Agriculture is the pivot around which the economy of or fall in Afghanistan, wherever winters are not severe. Best 
Afghanistan revolves. It contributes more than 50 per cent yields are obtained when barley isfall planted. 
to the national product and earns an average equal to about Barley is not widely used for human consumption,
75 per cent of the labour force. Afghanistan has atotal area but it isused primarily as livestock feed, especially for work 
of about 65 million hectares, of which only a small amount animals. It is the most important feed crop in Afghanistan,
(12 per cent or 7.8 million ha) isarable, and about 50 per and in some cases, it is used for human food. At higher 
cent of this area cannot be cultivated due to lack of water elevations, barley isthe only crop grown exclusively. Naked 
and it therefore remains fallow, types are preferred where barley is almost exclusively used 

Crop production is dominated by cereals (wheat, for human food. In these areas, some people make aspecial 
maize, rice and barley which occupy about 87 per cent of preparation called Gadulla from a naked barley and food 
the area cropped. The remainder isdivided between fruits, legume mixture. 
vegetables and industrial crops. Triticale has not been grown commercially todate, but 

there is a potential for triticale production in the country
AREA AND PRODUCTION where naked barley is consumed by human beings. Either 

Wheat isgrown in all parts of Afghanistan from about winter barley or a spring type could be sown in the spring. 
300-2,700 m elevation where even irrigated or rainfed 
farming is possible. It accounts for 69 per cent of the total PRODUCTION PLANS 
area under cereals and contributes 64 per cent of cereal In the Five Year Plan of the Government, increased 
production. Both winter and spring wheats are grown. The production has been given top priority. Yield per unit of 
area under wheat cultivation (all types) is2,348,000 ha with land isthe main objective as there islittle scope for expanding 
a production average of 2,802,000 tonnes The average yield the area under cereals. In order to meet the goal it will be 
per hectare is quite low being 1.2 t/ha, taking into account necessary to strengthen the research program all over the 
all tynes, as shown n the fuiowing table country. This task could be fulfilled by continuing a well 

programmed project by a group of highly specialized
Area Average scientists. 

Cultivated Production Yield The government in consdering the development and 
Wheat (1,000 h) (tonnes) (t/ha) modernization of agriculture and animal husbandry Is 

giving a priority to the implementation of land reforms,
Improved varieties 433 894,14 2.06 reclamation of arid lands, and the expansion and Improve. 
Local varieties 865 1330.86 1.5 ment of irrigation systems and grazing lands. 
Rainfed 1050 588,00 05 

Total 2343 7313 1.2 IMPORTS 
In good crop growing years, the need to import wheat 

There Is no information available about the average is negligible. In 1978, Afew thousand tonnes were imported. 
yield of specific types (bread wheat, durum, and irrigated 
production). CLIMATE 

Barley ranks fourth in production among the cereal The climate is divere and generally continental, cisr. 
crops, being exceeded by whe'at, maize and rice. The average acterlzed by a hot dry summier and cold wot wates witti 
harvested wea, during 197b was 31A,000 hectares and wide temperature fluctuations. Rainfall vairies onidelray
production was 357,000 tonnes taking Into account both from yw to yew and also with ltitudle ad locmens 
Irrigated and ralnfed crops. Barlay Is planted in the swing During the at crop yar, the Iredlatlon 
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+Mbll- Nani 103 ehf.with unsa rainfal at crop 
Ity wh md hmvest, which caused ndaeods 

prdution. 

FENTILI2hR3 
Afghan soils are highly calcareous and low In organic 

matter due to continuous cropping and grazing of crop 
ridiais. 'here is no evidence of trace element deficiencies 
In winter cereals. The main limiting elements are nitrogen 
and phosphorus, which are supplemented as nitrogenous 
and phosphatic commercial fertilizers. The nitrcgen source 
Is urea, which isimported, and which is subsidized by the 
Government. 

Fertilizer use is mainly restricted to improved var-
leties, because there is no response by local cultivars. In 
addition, the farmers may not have cash in hand to buy 
fertilizers. The government is now paying attention to the 
supply of agricultural inputs through the Agricultural Bank 
and cooperatives, and removing distribution by dealers in 
provinces and districts. 

The recommended dosage is 80 kg N/ha and 50 kg 
P205/ha for irrigated wheat. There is a sufficient supply of 
fertilizer in the country at the present, 

The following table shows the type of fertilizers 
which were sold for use on various crops, In 1977-78: 

Fertilizers Tonnes 

Urea 63,426 
Diammonium phosphate 34,101 
Triple superphosphate 2.427 
Potassium sulphate 31 
Superphosphate 40 
Ammonium nitrate 1 

TOTAL 100,026 
, __of 

PRODUCTION PROBLEMS 
Yields per unit area have not gone up much due to 

the lack of irrigation facilities, inadequate fertilizer 
consumption and the non extension of improved varieties 
to the farmers, which in turn is due to the lack of an 
organized seed industry in the past. Fertilizer and wheat 
prices are fixed by the government at subsidized rates 
before sowing time in order to encourage the grower to 
apply for fertilizers and improved seeds. 

Weeding of winter cereals is not common among 
farmers, because they consider weeds as c tource of feed fo: 
livestock after harvest. Only a few farmers may weed by 
hand. 2,4.D is available in the country. Aesearch and 
extension work Isproceeding with weed cortrol. 

Local varieties mostly lodge, hut improved released 
varieties are mostly semidwerfs and do not lodge. 

EI809 IASMUM 
Rin s ing hipd thed 4durig t do vvm 

of rum, H,,,, arvidAIWp It 
that certain locations huea hip iallimaf 
diseases, for example, 8@*lan for nenlli .whal,lmd 
barley varieties for Htnlb's~mcnlla and A1i040 
Jalalabad for powdery mildew mid rusth; Kabul for ill 
and yellow rust of barley under spring si~n vondidin. 

Spring planted materials get rust Infation ieverely as 
compared with fall planted material. Chenab 70, a widely 
grown variety, was badly Infected by Kornal Bunt ITJ"i.) 
at Legman province. Armyworm and Sinpst were the 
major insects which damaged crops. There hals been no 
scientific study to find out the extent of damage done by 
rusts, foilar diseases like Ilminthoporum,AIanmra and 
powdery mildew, and army worms. The most important 
diseases are rusts. 

SEED INDUSTRY
 
Only two years, ago, an organized seed production 

program, the Afghan Seed Company, was started by the 
government. By now the Company has developed three 
large farms with 2,000 hectares under cultivation. During 
this crop season, they have multiplied the seeds of new 
varieties I;ke (Darul Amon.1), (Herat-1) and others. The 

Company has a plan to multiply the seed of improved 
varieties through contract farmers, in the near future. Var
ieties like Kavkaz, Bezostaya, Mexipak 65, Chenab 70 and 
Bakhter (El 314) which have lived more than their life are 
still with the farmers. The government hopes that the 
limiting factor of the seed industry will soon be overcome. 

VARIETIES 
Improved varieties of wheat have been identified and 

released to farmers, but so far only a small percentage of 
land is covered by these varieties. With thte implementation 

the, new five year plan and the availability of improved 
seed, the area under high yielding varieties and total 
production could be increased, the latter to three million 
tonnes. 

Strengthening research and the operations of the 
Afghan Fertilizer Company should raise still further, the 
area under improved varieties. 

The old varieties have become susceptible to diseases 
and they are poor in seed quality and purity. They are 
Mexipak, Chenab 70, B&khter lEt 314), Bezostaya, and 
Kavkaz. Some are older than 10 years. 

PROMISING MATERIALS 
Spring ieat: 

HO 102-100 IDA-1) 
EspilaslHarst-1) 
7C--on x Inli BA.n. 
Son 04 RoalITapp-Knot 42)jIllsoiy-11) 
NeaooeI
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K4W4° "'h :going 
~mtsue-2 (DA-2) 

OKF -41001 

Durum Whet: 

GS 'I"x Cr"S" 2244 


Barley: 
As S,-Trax (Cer-Toll)2 Avt.Toll x 83 VtjPre/toll 

Triticale: 
Rahum 
Navojoa 

PRODUCTION PRACTICES 
Work isgoing on to evolve a complete package of 

pracc, especially for wheat. Wheat is sown generally in 
the fall, October-December, depending on different areas. 
Winter wheats give better results when they are sown earlier 
In the autumn. In areas where the winter is very severe and 
the crop cannot stand winter, or in some places farmers do 
not have the time for fall sowing, spring sowing is practised. 
Varieties which flower early have yielded better ,',er 

spring sowings. 

GRAIN END USES 
Home made leavened bread called Nan is generally 

made from wheat flour for family consumption. There are 
many kinds of Nan in the country. Even durum isused for 
special Nan preparation. 

~In the country, mieft Bw;'rnon toIdniydrm
 
Cnunrrnyr*
 

Most of the exotic winter whut w Hard Red 
Wheats, from our brieding mateial wn Sprinl x.Win 
(CIMMYT)-Orogon Stote University. Some aimber ,4 
hardy selections have been picked up.
 

Barley isused mainly for feed.
 

RESEARCH RESULTS 
Interesting information obtained on the basis of exper

imental data has indicated that dwarf durums are better 
yielders than w%0inter wheats. The two best lines of durum 
wheat have been identified, Early flowering varieties of 
spring sown wheat were the top yielders. 

In general, diseases were more severe on spring sown 
material than fall sown. Under an epidemic of field infection 
of stripe rust, a few barley resistant lines were identified. 
The promisi-g lines of barley hetvi outyielded local barley 
by 44 per cent. Some tolerant lines of local wheats to 
armyworm were detected end they are undet further study. 

INTERNATIONAL SUPPORT 
Assistance given by international centers such as 

CIMMYT is invaluable in respect of (1) the distribution of 
dive, se germ plasm for sWection of stiains suizabli for 
local co'nditions, and (2)1 e provision of training opportu. 
nities and visiting scientist programs 

BANG LADESH
 

DM A IIurse, O OW 31mg frm mconhg 4.U s m fhmna 
sbtim, nedSk 
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~ti dl. ~wm m ft mms atrtionivpd 
IM0*1110 A06laM~siI hiiisaradtretitu. 

0*6revybmmd s undar eultlvatmon. MWe acmap Is 
IW.htilng wry fit nd in the 1977-78 smon about 
4i7. mm wr oultivaed with a total production of 
U3,000 Imm for an wrmap yield equivalent of 1.814 t/ha. 

Barley covered only 62,000 acres and the production 
won about 17,000 t for n average yield equivalent of 
0M tjha. Durum wheat and triticale are not yet under 
cultivation, 

CLIMATE 
Bangladesh Issituated between 20.50ON and 26.5OMN 

latitude and 88.500E and 92.500E longitude. The climate Is 
sub-tropical with an annual precipitation of 210 cm, the 
maximum being in July (40.99 cn) and the minimum in 
December (0.50 ca). The precipitation iscomparatively low 
In the western part of the country. The average temperature 
Is260C with a maximum of 310C and minimum of 200C. 
On the other hand, the day length ranges from 10.3-13.4 
hours, with its effective sunshine being highest in December 
(9.4 hours) and lowest in July (4.8 hours), 

Wheat Is grown during the winter months from 
November-March. There is very little rainfall during the 
growing period of the crop. The relative humidity varies 
from 61-82 per cent. The averagetemperature, precipitation, 
day lengths and sunshine periods are given Inthe following 
table: 

Nov Doc Jan Feb March 

Temperature oC (Maximum) 298 27.4 26.1 30.3 34.0 

(Minimum) 16.8 12.8 8.9 14.8 168 

Precipitation (cm) 3.5 0.5 1.8 3.0 4.3 

Day length (hours) 10.5 10.3 10.5 11.1 12.0 

Sunshine period (hours) 8.4 9.4 9.2 9.0 9.2 

VARIETIES 
The principal varieties now in production are Sonalika, 

Inia 66,Tanori 71 and Jupateco 73. Of these, Sonalika alone 
was widely cultivated throughout the country. This variety 
was In Its fifth year in cultivation. Inia 66, though released 
in 1973, come into large scale cultivation in 1978;Tanori 71 
and Jupateco 73 have been in cultivation since 1975. 
Cultivation of Tanori 71 was restricted to the eastern zone 
only becivJse of sporadic heed sterility in the western zone. 

Promisn strains 
The promising strainscoming up in the programmeare: 

HD 832-5-5 x Bb-suitable for dry land as well as partial 

Irrigated conditions, (BAWl). 


ND 1961.100 Ja.011--ltable for both dry land and irrlgated 

conditions, (AWZ). 


uia. 
Cno'V-7C x CU-ua~ for hri!pieu~Il 
(8 227 x Up 3021 80S-tbla for dr ii and'w 

Irrigations. 

IMPORTS
 
Bangladesh could not meet its What, barley and die 

needs and conhlquantly had to Import about 'l,16,600 
tonnes of food grains of which 1,333,000 tonnes warn 
wheat. 

PRODUCTION PRACTICES 
Now agronomic practices such asfertilizerapplication, 

irrigation, etc. are being applied by farmers. Wheat issown 
from mid November-late December and harvesting is in 
March. 

SEEP INDUSTRY 
Production of Improved seeds has received increased 

attention. The World Bank came forward to assist the cereal 
seed project in 1975. Now a production system and 
processing centres have been organized. Minimum facilities 
for processing were established with the assistance of the 
Federal Republic of Germany in five of the eight centres In 
the project. The project's seeds are now linked up with the 
farmers but the supply of seeds isstillinsufficient. 

Seed production is presently managed by the 
Bangladesh Agricultural Development Corporation (BADC), 
which is an autonomous organization financed completely 
by the government. Of the total requirement of 17,000 tonit 
of seeds, BADC supplied 5,000 tons to the farmers. Of this, 
2,200 tons were produced locally and the rest was imported. 

Seed exchange from farmer to farmer is still the main 
source of seed supply in the country. Farmers who cultivated 
wheat at least for two years were able to preserve seeds in 
good condition. 

FERTILIZERS 
Urea, Triple Superphosphate (T.S.P.) and Muriate of 

Potash (M.P.) were used by the farmers. The internal pro
duction of urea was 226,205 tons and T.S.P. was 37,756 
tons. In addition 255.948 tons of urea, 112,301 tons of 
T.S.P. and 37,401 tons of potash were imported to meet 
the requirement. 

Promising strais, 
The promisingrtreinscomingup in the progrimme are: 

.
 
HD -32-6-x lb-suitable for dry land as well as partial 

lrrilatd conilitom, (AW). 
ND 191,100.Ja.OI-iuetbi for both dry land end irilIpld 

onoodlto, (8AW). 
(,er"i".N) CC.7C i CC-Tob-ultift for eaty medW 

i ahimollions 

242 



OnbV%?C kKel-Bb-suite for Irrigated conditions only. DIEASES AID1PEITS 
(S 227 xiUp 302) S30-s-witable for drylbnd and low In this mson,dliseam such a lef ust c smdb. P, 

SIwigons. recondist as well ma lef spot noplex casd by .mlW, 
I' " . Alma&* sp.,D/ilodV&up.andfal8 sp. wereobnelg 

IMPOfiITS' " The leaf spot complex affected Kalyanaona. Sonora 64 and 
Bangladesh could not meet its wheat, barley and rice Sonalika. On the other hand, leaf mt wm recoo*don 

needs and consequently had to import about 1,635,000 Kulyansona, Sonora 84,Jupatco 73and slightly on Injia 6. 
tonnes of 'food grains of which 1,333,000 tonnes were The infection was particularly severe under late ieeing 
wheat. conditions. 

There was very little infestation of loose smut caused 
PRODUCTION PRACTICES by U. tritci. An exact assessment of yield reduction due to 

New agronomic practices such as fertilizer application, these diseases could not be ascertained. It rould however, 
irrigation, etc. are being applied by farmers. Wheat issown run to 5-10 per cent approximately. 
from mid November-late December and harvesting is in No important Insect problem was noticed in the wheat 
March. crop. Infestations by wire worms, cut worms, aphids and 

stem borer were reported in some locations. 
SEED INDUSTRY
 

Production of Improved seeds has received increased HYV 
attention. The World Bank came forward to assist the cereal High yielding varieties of wheat were widely accepted 
seed project in 1975. Now a production system and by the farmers and these created a great impact on overall 
processing centres have been organized. Minimum facilities production. The yield of wheat w{ ch was only 0.4 tons/acre 
for processing were established with the assistance of the in 1975 rose to 0.8 tons/acre in 1978 (100 per cent increase). 
Federal Republic of Germany in five of the eight centres in The local varieties were almost replaced by high yielding 
the project. The project's seeds are now linked up with the varieties and as a result, about 90 per cent of the total 
farmers but the supply of seeds is still insufficient, cropped area was covered by these modern varieties. The 

Seed production is presently managed by the area is rapidly expanding. 
Bangladesh Agricultural Development Corporation (BADC), 
which is an autonomous organization financed completely GRAIN END USES 
by the government. Of the total requirement of 17,000 tons Grains are used for both home and industrial 
of seeds, BADC supplied 5,000 tons to the farmers. Of this, consumption as follows: 
2,200 tons were produced locally and the rest was imported. 

Seed exchange from farmer to farmer is still the main Home Use: 
source of seed supply in the country. Farmers who cultivated 1. Hand made chapati or Roti, from flour. 
wheat at least for two years were able to preserve seeds in 2. Parata. It Isprepared in thesameway as roti. Roti is 
good condition. made thinner with a small quantity of butter, ghee 

or soybean oil spread over it. It is then folded to 
make it thick, and is fried in oil or butter. 

FERTILIZERS 3. Luchi. A small amount of butter or ghee isadded 
Urea, Triple Superphosphate (T.S.P.) and Muriate of to the dry wheat flour and mixed well. Then a small 

Potash (M.P.) were used by the farmers. The internal pro- quantity of salt and an appropriate quantity of 
duction of urea was 226,205 tons and T.S.P. was 37,756 water are added to the mixture and a soft dough is 
tons. In addition 25,5948 tons of urea, 112,301 tons of prepared. It is then fried in oil or butter in apan. 
T.S.P. and 37,401 tons of potash were imported to meet 4. Puri. It is prepared in the same way as luchi except 
the requirement. that it is suffed with mashed potatoes, egp, cooked 

For wheat cultivation 11,000 tons of urea, 6.000 tons minced meat, cooked pulse etc. 
of T.S.P. and 2,000 tons of M.P. were made available and 5. Singer& and samosa. A roti is prepared with wheat 
were fully utilized by the farmers. The recommended flour and cut into smaller pieces. Then cooked 
fertilizer dose was 100:80:60, 80:60:40 and 60:60:40 kg minced meat, fried potatoes, cooked vegetables, 
NPK/ha for fully irrigated, partially irrigated and non- etc. are stuffed into the pieceswhich re then made 
irrigated conditions respectively. triangular and fried in butter or ghee or oil in apen. 

The progressive farmers used the recommended rate This isa popular mack in Banaldeds. 
of fertilizer but average farmers used only half of the 
recommended dose and sometimes less. The farmers in low lodestrid Use: 
lying areas, particularly where lands are enriched by siltation Wheat Isumd for emmeciadlbumd makialp od eo. 
due to flood wers do not use any fertilizer. foctionery INVA" lim bl1iwIw cee, peqky, em 
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PRODUCTION PROILEMS ,4. 
The problems, In expending the wheat acreage and 

yield were Identified as follows: 
1. 'Supply of seeds: The internal seed production was short 
and even though seeds were made available through import, 
the demand could not be met. 
2. Credit: The credits on such inputs as fertilizers,
irrigation, etc. were inadequate. 
3. Support price: The floor price was fixed at par with that 
of paddy. It isfelt that it should be fixed at a level between 
the rice and paddy price, if not, at par with rice, 

Precuremest grnu.: The procurement of gri did not 
meet the target set for the season. Eleven thousand tOnna 
of grain were procured through the Food Department., 
5. Tube Wells: Their development needs to be accelerated 
if the wheat area is to expand into regions with a high 
water table. 
INTERNATIONAL SUPPORT 

International Centres, like CIMMYT and ICARDA 
are assisting the national program by providing research 
materials, equipment, training facilities and technical 
guidance. 

INDIA 

941. 

Ok 

Dr. J.P. Singh and an extension officer examining the different arangemens of wheat w sige cm In rotation near 
Hoshangabad, Madhya Pradesh, India. 

INTRODUCTION 
The All India Coordinated Wheat Improvement

Project continued to operate at 33 centres spread over the 
entire country. Also, many other centres assisted In the 
program by laying out trials, nurseries and other exper-

iments. The project made significant advancements in its 
different disciplines. 

PRODUCTION 
The wheat crop was a reaord and It w ld ow 

244 



'I aulim -3 milion tonem. This ii2.O million tones vow" 	 m -.AWN 
nmem illa"of 11777od 2.5 mlllontonnesNmoe thm 
tha of year before last-both of which wee records, K8ML3 hitkU . =mllWeIh N-

K eolse am 411il 0611116An etimalted 5.5 million tonne of wheat were e . I INo U . i,fpU"e rom the produce of 1977-78. Plisid( 'riildng 	 -1 WSM,- + +trom sem 
up sizleble buffer stocks of wheat, India could'i'0o export 
some wheat during this year. 

CLIMATIC CONDITIONS 

The season was more or less very favourable for the 
wheat crop. Between October 1st and the end of December, 
there was excess or sufficient rainfall In all parts of India, 
except Western Rajasthan, Gujarat and Haryana. Adequate 
moisture at sowing time hAlped rainfed wheat sowings. Mild 
winter weather persisted for a longer period resulting in 
proper grain filling. The rains Interfered as usual, in harvest-
Ing and threshing operation in eastern states. 

FERTILIZER POSITION 

There was no shortage of fertilizer. 


DISEASES 

In general, 	 wheat diseases were light or neryigible.
Kernel bunt of wheat caused by 	Nokpl. s Indics, which 

weatcaseKaralbun o byNes~o~amdcawhchused to be of minor importance, became important in the 
most productive north western plains zone. Barley yellow 
dwarf virus is becoming serious in some pockets of the 
Utter Pradesh hills. 

PRINCIPAL VARIETIES 

The most dominant variety of the country today Is 
Sonalika. The second important variety is Kalyansona. Other 
varieties under cultivation were: C 306, PV 18, WG 357, 
WG 377, Arjun, WL 711, WH 147, WH 157, Raj. 911, 
A-9-30-1, Raj 1114, Rai 821, Janak, UP 262, K 68, K 65, 
NP 846, VL 401, Malwa Raj, Shera, Hyb. 65, Meghdoot, 
J-24, J-1-7, A 206, NI 5439, NI 747-19, Malavika, N 59, 
MACS 9, Bijaga Yellow, UP 301, UP 215, CC 464, HD 
2189, Choti Lerma and HD 2135. 

GERM PLASM COLLECTION 
The National Bureau of Plant Genetic Resources 

organized acollection of local wheat germ plasm in Madhya 
Pradesh and Gujarat. While most were found to be 
susceptible to rusts, some of them could be very useful 
genetic stocks for drought resistance, grain quality, etc. 
This work is to be extended to the hills and valleys of Uttar 
Pradesh, Madhya PradeslJammu and Kashmir. 

VARIETAL IMPROVEMENT 
The All India Wheat Workshop which was held in 1978 

Identified the wheat varieties for the areas and conditions a 
given below. These varieties are being extensively tested on 
government farms, farmers' fields, In agronomic experinents 
end they am being multiplied in a big way during 197879. 

MLKS 11 	 Eight lin of 
Kalyonsone 
deriving rust 

.I1,SM f P Ui1Nmjm swmle 
sr Walpur 

DuW nU r 
AA doe As alboe 

r icn from
 
six *ouros
 

KML 7406 Nine lins .f As above As sbove 
KalyanonaHD 2236 HD 2119 x Central aons- As above 
HD 1981 Madhya Predish with 

the exception of the 
northern alluvial wo ,GuJarat,Kote &Udsipur 
DivIslon of Ralasthan 
and the Bundalkhand 
area of U.P.Lok-1 	 S308x S331 As abov As above 

HW 135 (NP 882 x N.E.PiainsZone.Eastern Late sown, 
S308) E 492 U.P., Bihar, W.Dengel, 	 good fertility,Orlss,Asam,Manipur, irrigatedTripura. Meghalaya, conditions 

Arunachal Pradesh,Nagaland 
HP 1303 	 (V 17xSN2041 As above Timely sown,x C(3 0Irrigated, 	 good 

fertility
conditionsHW 517 	 Bb-CClCnoS' S.Hills Timely sown, 

-No.66-Pi 62 	 restricted 
irrigation, and 
good fertility 

conitions 

The first three above mentioned varieties are multi
lineal varieties of Kalyansona. India Is the first country to 
identify and release multilineal varieties of dwarf wheats for 
commercial exploitation. 

So far no triticale variety has been found to meet the 
requirements of acultivar. 

WHEAT NATIONAL GENETIC STOCK NURSERY 
(NOSN) 77-78: 

This nursery which consists of T. .etivm and T. 
durum strains as older entries and having resistance to 
different major diseas coupled with good an and quality 
characters and desirable plant type, has been serving as a 
crossing block. The addition of new entries to this nursery 
each year for evaluation and identification of new promising 
material for characters of economic value blnp enrichment 
in variability. 

During 1977-78, this nursery consiing of 291 
entries (old and new) both T. amgsw, a d . ismw, wor 
grown at 33 locations. Besides resulting Inthe cosfimato 
of promie of older etant- mlaitoI Ir ow or mor of 
the other ImPortint Wheat deesm ml m of fa o1w 
desirabl aonon, waia md quily Vft So ins 

us 



m pauiusoeka of promise ftau new entie PicedVP~ 
-to, *w wmmituon md we. Forty varieties of 54 older 

eties a tmAd to maintain promise forvarilaus cornbina-

tis of didrable charaPteristics, while 30 entries out of 

235 new entries thawed field resistance to 2-3 wheat rusts. 


INTERNATIONAL NURSERY TRIALS 
During 1977-78, 10 nurseries and trialswere received, 

consisting of four bread wheat, three durum and three triti-
cale. These were planted at 22 research stations and 
observations were taken. The filled-in data books were 
forwarded to CIMMYT during June 1978. The following 
were observed as the most promising entries regarding yield 
and rust resistance: 

IBWSN: Nos. 14,31,34, 19, 221,233, 235 
ISWRN: Nos. 168,468, 1023, 1073 
6th Multillne: Nos. 18, 19,34,68,71,84,88,89,97, 

121,122, 123, 156, 171,174,175, 

217,218 


C.B. (BW): Nos. 3, 5,23, 52, 53, 54, 88, 92 
EDYT (Yield wise): Nos. 2,7, 12, 13, 15, 18 
Multiline Yield Trial: Nos. 12, 14,24, 27, 31, 34, 36 

Comparative observations of durum and triticale 
nurseries planted at different stations were not compiled 
and therefore, the pooled performance of the entries could 
not be determined, 

WHEAT AGRONOMY 
The new wheat varieties were thoroughly tested for 

their performance under different crop production 
conditions. Practice packages for the exploitation of the 
fullest yield potential of commercial wheat varieties 
under different conditions were formulated. 

The other important findings in this discipline were: 
Besides Tribunil, the herbicides Dosanex and Expt. 

300 also showed promise for controlling grass weeds. 
However, proper dose and correct time of application in 
different agro-climatic conditions has to be determined 
before suitable recommendations on their use can be 
made. 

Direct seeding of wheat into unploughed land in 
between the rice rows gave very good results. The findings 
are being confirmed. 

PATHOLOGY 

Varieties In different nursery trials and tests were 

screened against important wl eat diseases. Trap nurseries 
and plant pathological screening nurseries were grown at a 

nwmbqr of conmnu Expriera werm o= uMmd 1044" 
out the effimy of dlfeiwt ftnlluldep for daontl of mli. 
bome a well a fallercd 

BSides Vitaax;, It was found ls Oaestin Was
 
effective In controlling, loose smut-dis At seleoed.
 
centrs, experiments were laid out to flndpolbltole m
 
mechanisms operating Insome wheat varieties. The finding
 
are Inconclusive.
 

A disema survey programme was carried out., Rust
 
race analysis work Indicated that races 17, 21, 21A, 40,
 
40A and 117A-1 of stem rust; 10, 11, 12, 12A, 77, 77A,
 
104, 104A, 162 and 162A of leaf rust and 13, 19, 20, 20A,
 
31, 38, 38A and 9 of stripe rust were present In India. Of
 
these, 21, 117A.1 and 40A of stem rust; 12, 104 of leaf
 
rust and 20, 38 and 9 of stripe ,ist (only in southern hills),
 
were the most predominant.
 

WHEAT ENTOMOLOGY
 
Tests were conducted to determine the efficacy of 

different chemicals Incontrolling field pests like stem borer, 
brown wheat mite, army worm, cut worm, etc. Varieties 
were also screened against stored grain pests. 

NEMATOLOGY
 
Screening of varieties against Heterodera avnae and 

Anuilna trltk/, finding suitable chemicals, surveying 
nematodes Indifferent areas and laying out demonstrations 
on chemical control of nematodes were undertaken. Packages 
of practices for control of ear cockle and molya diseases 
were formulated. 

WHEAT PHYSIOLOGY 
A National Drought Screening Nursery (NDSN) was 

organized for the first time in the Wheat Project. It was 
raised at 28 locations. The studies revealed that selective 
parameters have to be different for different environments. 

Material of the Regional Trials was screened for 
physiological components of yield. It was observed that 
higher ear number was related to smaller leaf size and 
higher grain weight for ear, to bigger leaf size. 

WHEAT aUALITY 
In addition to protein and Pelshenke tests conducted 

with coordinated trials material, varieties were also evaluated 
for chapat, bread making and milling qualities. Quality tests 
with durum wheats for macaroni making nid other char
acteristics were also carried out. These Ot resulted In the 
identification of a numbe of high protein varieties having 
good chapati making properties. 
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Suweon No215 (left) a new semidwarf wheat variety is earlier in maturity than Chokwang (right), in Korea. 

-Akal 

Suweon
M1ori 

#182
 

A new barley variety Suweon No.182 (right) and a leading variety Olbori (lef' .dturing time, in Korea. 

247 



WNIAT VARIETY IMPROVEMENT 

grolw beg gellm 
" Wheat' breeding was conducted at Suweon and 

Yunchun located in the northern area and at Milyang and 
Mooe located in the southern area. 

Varleties such a Chokwang, Chugoku No.81, Olmil, 
Suweon No.210,, and extremely early maturing No.215 
and Suweon No.216 were used as female parents and the 
crosses were made to correct the defects of those varieties,

For improvement of extreme earliness and photo-
insensitivity, spring wheat varieties such as Sonora 64, 
Ciano, Sharbati Sonora, Toluca 73 and Blue Bird from 
CIMMYT and Chugoki No.81, Gokuwase No.2, and Kanto 
No.75 from Japan were used as major parents in crossing, 

In winter x spring crosses made since 1970, erect 
plant types, early maturing, dwarfness, good quality and 
high yielding were the major selection criteria. However, 
those extreme early maturing ones have raised questions 
on winter hardiness and grain plumpness. This is due to 
the large grain size and long maturing period under such 
humid high temperature conditions during the maturing 
periods, which is a typical weather condition in Korea. 
Another defect of those progenies is susceptibility to scab 
diseases. 

Winter wheats, including the IWWPN supervised by 
the University of Nebraska, have been used as materials for 
the improvement of winter hardiness. Also the deep crown 
varieties such as Bezostaia and Kavkaz were crossed for 
breeding the cold tolerance wheat varieties. A total of 408 
cross combinations were made in 1978 and also 417 winter x 
spring cross combinations, which were sent from CIMMYT. 

A total of 314 combinations of F1 were selected 
from 710 combinations, and 133 combinations from 
CIMMYT, based on earliness, winter hardiness and disease 
resistance, 

F2 bulk populations were planted at three different 
locations viz., Suweon, Mooan and Yunchun. Individual F2 
were planted only at Suweon. From the F2 population, a 
total of 4,395 heads was selected at Suweon; 1,853 early 
maturing plarts were selected at Mooan and 438 winter 
hardy wheat plants at Yunchun. Yunchun is located about 
100 km north of quweon. It is a good place to screen the 
winter hardiness due to its cold temperature and less snow 
during the winter, whei compared to Suweon. 

Earliniss 
In order to breed extremely early maturing wheat 

varieties, an effort was made to find out the gen sources of 
photo insensitivity with winter growth habit grade Ill-IV, 
rapid regrowing, instant flowering and maturing under 
relatively low temperatures and rapid filling of grains during 
30-35 maturing periods under Korean environmental 
conditions. Varieties Suweon No.215 and Olmil re such 
photoinensitive materials with winter growth habit grade 
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lIl-IV, wherem varieties Lindon and Daws have chemt 
Itics growing under the low temperature. An attemnit 
being made to accumulate these traitsrplily Intoadedri4, 
wheat variety by recurrent selction methods. 

Several varieties and advanced linvs were eveluated 
fur photosensitivity, degree of growth habit and eoilfri 
continuously last year. Most of the early maturing and 
winter hardy varieties have winter habit grade IV and the 
varieties of lower than grade II, were susceptible to cold 
damage. 

The degree of vernalization required by winter wheat 
varieties was found to be different depending upon the 
breeding site as indicated in figure 1. 

As shown in figure 2, the variety Changkwang released 
in 1959 is typically photosensitive and medium in earliness 
while Sinkwang, Wonkwang and Chokwang released from 
1969 to 1976 are photoinsensitive and early. 

The pedigree of Suweon No.215 and Suweon No.216 
is Strampelli x 6OD-3607/Chokwang and it was speculated 
that the earliness of these varieties originated from the 
transgressive segregation. 

Drought Toleranc 
Wheat is mainly cultivated in the uplands even though
 

a large area is available for wheat in the paddy fields in
 
central and southern Korea.
 

Because drought is a frequent problem in most wheat
 
growing areas, there is a need to produce drought tolerant
 
varieties to minimize yield decrease and stabilize wheat
 
productivity. 

A screening test was designed to differentiate the
 
drought tolerance of important breeding materials. The test
 
results suggest that early maturing varieties and lines are
 
tolerant to drought and all the late maturing varieties tend
 
to be susceptible to moisture stress. Milyang No.10 and
 
No.8 were found to be susceptible, Chukoku No.1 was
 
moderate and Suweon No.211, Suweon No212 
 and
 
Suweon No.216 were found to be resistant to drought
 
damage.
 

Spike Spreutig Resistamee 
Screening for sprouting resistance in the spike was 

made on selected breeding lines and varieties. 

There was a positive correlation between the 
germination rate and the average germination time. In 
comparison betwe land race and current varieties, the 
former tended to ae in sprouting compnred with the latter. 
Suweon lines we more seeptible to sprouting than 
Milyang lines, in general. Resistant vwietie Pd from 
this screnilng test were Chukoku No.ll, Miasi No,0 and 
No.10, and Suweon No=. Lnes derived from IbNo.1 x 
Chenw enVurdywworexoamdygj bles nollprop lg 
in the ske. 
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1. The growth habit of the wheat varieties from different breeding site. 
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Sham Peulstaewain 
, 'e f he-economicaly waportantcaees ofwheat 

i sha'sb caused by GObih /e ie,during the ripening
period,' specially under high humidity or rainfall. It
frequently results in reduced grain weight and can be toxic 
to animals being fed the infected grain, 

The epidemics of this disease differ from year to year.
For example in 63,itcuseda49.9percentcontamination 
in wheat and a 429 per cent contamination in barley. The
annual damage rate from the disease Isusually one tenth of 
the total wheat production, 

The results of screening for scab resistance, among
the 253 tested varieties/lines, resulted in no resistant var-
letiss/lines being selected for the crossing parents, because 
most of the tested varieties/lines were infected more than 
60 per cent. 

Powdery mildew is widely distributed everywhere in 
Korea and causes yield losses from 5-15 per cent. 

A screening test was carried out in the greenhouse to 
get the resistant germ plasm with 421 varieties/lines
originating from different regions at the seedling stage by 
inoculation with the causal organism, Eryslphe graminis
f. sp. tritici. Oasis, Marls Huntsman and Double Crop,
originating from the United States, showed a highly
resistant response, but leading Korean varieties and newly
improved lines were highly susceptible. The varieties selected 
from the resistant response were put into the breeding pro-
gram to breed resistant varieties, 

Three rust diseases viz., stem rustleaf rust and stripe
rust occur on wheat In Korea. Stem rust is the Important
disease to be controlled with resistant varieties. 

Yield losses from stem rust differ in relation to the 
intensity of attack, year to year. Stem rust screening tests 
were conducted in the greenhouse on 328 wheat varieties/
lines by inoculation with Puccinia graminIs f. sp. tritici at 
the seedling stage. Thirty two out of 328 varieties/lines 
originating from different regions were highly resistant.
They included Oasis, Lindon, Bordenarce, Cl 14034, Double 
Crop others. vnd 


Twenty-six varieties/lines were resistant and the
remainder were susceptible. The varieties from the United 

States showed resistance but the varieties and lines improved

in Korea were very susceptible to stem rust. 


Yield Trials 
In a preliminary yield trial, the lines in the pedigree

of Strampelli x 69D-3607/Chokwang and 23584.1nia x 
Wonkwang were 2-6 days earlier than the check variety
Chokwang. Suweon No218 which appeared to be high
yielding and early maturing was selected from the cross 
Strampelll x 69D-3607/Chokwng and will be included In 
the 1979 regional performance trial. 

The thousand grain weight of SW No.218 is 46.9 
grams, which is6.9 grams hewler than Chokwang. However,
there are some problems in grain plumpnes due its large 

sine sndbir unfevordW*Iml d ltb , lk**h
humidty and undesiredprepiong, 

Suweon No0217WuutitginIi e adVwod e
trial. Its opllr ,Sk'msad ni ,apsWNo 

This line will also be included in the regon-W parfoemance
trial in 1979. Suweon No.217 yielded higher in the drill 
seeding plbt than the conventional seeding plot due to Its 
erect plant type. SW No.217 and SW No.218 are both soft 
wheats with good milling properties.

Suweon No.215 was an outstanding line in eight
locations of the regional performance trial. Suweon No.215 
isan extremely early maturing variety being six days earlier
than Wonkwang. It is semidwarf, lodging resistant, has a 
high level of cold tolerance and there isno danger of winter 
killing of it in northern central Korea. It is susceptible 
particularly to stem rust and powdery mildew, but it escapes
infection quite frequently due to its extreme early maturity.
It has a growth habit of grade IV, which is atypical winter 
type, and it is photoinsensitive. There Is no visible stem 
elongation during the winter, but regrowth Isso rapid with 
increased temperature, that the number of florets per 
spikelet tends to decrease. 

Suweon No.215 tillers less than the standard variety.
There are 33 grains per spike, which is six less than the 
check. The thousand grain weight averages 43.8 grams
which is heavier by 9.8 grams than the standard variety.
Grain yield is similar to the check variety as shown in the 
following table: 

Dh.se-rew.toui Photo- Crude Grain 
Maturine Culm Powdery Growth sene-protein yildd

Variety date length mdew Rust his tlity per cent t/heWonkwangJune 21 
 76 S S IV MI 99 54
 
Sw No.15
 

June 15 64 
 S S IV I 126 5.6 
MI- Medium Insensitive I - Insensitive 

Suweon No.215 was recommended by the Crop 
Registration Committee to be released for paddy fields Inthe southern area and the upland throughout the countryin 1979. 

Milying No.9 bred by th- Youngnam Experiment
Station seems to be suited to paddy fields in the southern 
area because it matures 6-7 days earlier than Chokwang, 
even though the grain yield was 10 per cent lower than the 
check variety. 

Flicker "S", a semidwarf variety introduced from 
CIMMYT, wa renamed Mockpo No.4. This variety showed 
good performance at Moon In 1978, and will be included 
in the regional performancetrial. It yielded9 per centhigher
and expressed asimilar maturing date to Chokwang. 

lateraetieald Whet Nesaies 
The Inrnationall Breed Wheat Sosening Nursery

(IBWMN) and the. hmoienl Winter x wing Whr 
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bcn tesed since 1973. Ths nu* 
ed omnlksi mv ny h to Improve the agonamlo 
hawfinlfs, disss rulatrea lndwain quality of the 

Koe whea buding program. However, ther are some 
defecls in the spring x winter -msa such as susc ptibility 

to scab disem and sprouting In the heeds. 
A total of 299 IWMN lim was tested at Suweon in 

1978. Most of the lines were relatively weak to cold damage 
and late in maturity, compared with the check variety 

Chokwang. The lines presented in the following table are 

desirable Interms of plant type and tillering capacity, 
Agronomic characteristics and grain yields of 

promising IWSNN lines tested at Suweon, 1978: 

tNihavy W(AD 

No. Weight Per t04 
Winter Ma- rins Pint 1000 Grain Index 

Variety 
survival 

p~r cent 
turing per 
date spike 

height 
cm 

rains yel 
I k 

Par 
Cent 

Chokwang 85 June24 47 67 45 466 100 
SWD 70417
0410-35' 
OPOP 40 June 28 56 68 37 465 100 
SWO 71164
06M-1-I P 30 June28 56 63 34 476 102 
SWD 71167-
01H-01HO0P 40 June23 56 60 32 385 104 
SWD 71167-
07H-1IH-OP 50 June 23 51 70 37 506 109 
SWD 71220-20H1-01-101 40 June 24 53 50 40 209) 45 

850 

0-INIA800 KIO 
U 

750 

650
 

0 20 0 60 80 

Bakin tedies 
Decrasied gl vogame and gawbreelldweg dy 

l l lwaose fgw re A te uw igwABgobtained with soft 
conditions InKorea are sutte for oft whiet pro016 ui, 
baking studies w;th soft whe were oorluem in 197111. Ti 

effect of artificial protein soumes (skim milk md dlfathd 

soybean), and bread Improvers (potaium bromateamob 
acid, potassium odate and lodouetic acid) on breed 
quality of soft wheat am shown In figure 3. 

wereRelatively large loaf volumes and good bread 
achieved with 2 per cent soyflour and 3 per cent skim milk 

additions. A good large bread was obtained with Increased 

breed improvers. With the use of soft wheat flour, the loaf 

volume decreased as the level of soft flour in the blend was 
increased. Based on loaf volume, bread texture and flavor, 
at the 30 per cent level, the soft-hard wheat bread was 
quite acceptable. 

BARLEY VARIETY IMPROVEMENT 

Breeding Program 
In order to classify parents for the crossing program, 

a total 371 varieties was categorized on major characteristics, 

into the following groups, leading varieties, early maturity, 

short culm, disease resistance, cole resistance and naked 
barley varieties, etc. 

Techniques aimed at providing acurrent heading date 
were tried in the field. In the greenhouse, heading date was 

controlled by using two different seeding dates. A total of 

Ascorbic acid 

100 120 130 160 180 MID 2!0
 

Added amounts (ppm) 

scorbicFig. 3. Loaf volume changes in increased potassium broite, 
acid, jodoacetic acid cad pota.-sium Ioire conctrations. 
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442 arou combinaions was mide in the greenhouse and 
fild, md 405 combinations of FI plants were Individually 
g, mid 35 combinations were selected for further 
advanomrent, 

In F2 plants, a total of 8,773 was selected. The F3, 
F4, F5 and F6 generations were composed of 8,473 lines 
and from them 1,482 lines were selected. From the F4, F, 
Fe generations, 100 promising lines were selected for their
early maturity, high yield and uniformity. They will be 
entered in the preliminary yield trial next year. 

Cold Tolerance 
A total of 293 varieties and lines was su'xmitted to 

cold tolerance tests. Among them, SB 7218-B-15-1 
(Boanjin x Chilbo/olborl), Dongbori No.1, Suweon No.186 
and Suweon No.189 were very cold tolerant lines. Eight 
other lines, including MY No.6-9-111-13, YB 39-38-10.1 
and YB 340-3B-23, were comparativelY cold tolerant. 

Wet Soll Tolerance 
A total of 144 bred lines of barley was submitted for 

wet soil tolerance testing in plots which were irrigated from 
the 5th-20th April. From these lines, SB 72273-B.24-3 
(Ginomeo/Suweon No.165 x Olbori), SB 72581.8.13.1 
(Gizeh 134 x Cl 13790) and SB 71107-B-50-5.0 were 
comparatively wet soil tolerant. Therewere some difficulties 
In classifying the degree of wet soil tolerance )ecause of a 
serious drought after the sowing and boosting stages, 

Grading Growth Habits 
A total of 90 barley bred lines and varieties was 

submitted to this test. Most of the land races and 
recommended varieties were found to be growth habit IV. 
The majority of the recently bred lines belong to growth 
habit I or II. 

Breeding for a New Waxy Barley Variety 
In order to improve the taste of boiled barley, the 

back cross breeding method was applied to transfer the waxy 
endosperm gene (wx) into the leading barley varieties. In 
greenhouse experiments, 18 cross combinations were made 
in 1978 and 1,915 individual plants were obtained from 
these combinations. Also, 52 lines from three combinations 
of BC3 F3 waxy plants were grown but none was selected. 

In the field experiment, 09 lines from nine combina-
tions of F3 , 11 lines from four combinations of DC1 F5, 
107 lines from eight combinations of BC2 F5, and 21 lines 
from five combinations of F5 plants were selected. From 
them, 35 suporlor lines will be entered Into the preliminary 
yield trial in 1979. 

Ireeding for High Yielding Lines of Barley by Male-Sterile 
Facilitated eourreoat ISleetien 

Genetic populations, suitable to Korea, were intro-
duced Into male sterile populations Inorder to establish 

populations for recurrent selection. From the bin oriura 
and male sterile populations, 321 early maturihN, wookfto* 
tolerant and many tillering Individual plants with excellent 
plant type, were selected In 1978. 

Yield Trials 
The regional performance trials were carried out at 

33 locations (Upland* 18, Paddy: 15) with 13 lines. In yield,
Suweon No.182, Suweon ;Jo.183, Suweon No.186 and 
Suweon No.188 (covered barley), Suweon No.185 and 
Suweon No.187 (naked barley) were higher by 11-40 per 
cent as compared with Olbori on upland fields. On paddy 
fields, Suweon No.186 and Suweon No.188 were higher by
3-11 per cent as compared with Olbori. 

The result of the barley regional performance trial 
showed Suweon No.182 to be two days later than Olbori In 
the heading date, and three days earlier than Olbori in the 
maturing date. 

Culm length of Suweon No.182 isshorter than Olbori 
and Kangbori. In winter hardiness and disease resistance, 
Suweon No.182 is stronger than Olbori and Kangbori. Also, 
Suweon No.182 has more grains per spike and more spikes 
per square meter than Olbori, but a lower 1,000 grain weight 
than Olbori. 

Suweon No. 182 has more spikes per square meter 
and a higher 1,000 grain weight than Kangbori, but less 
grains per spike than Kangbori. The average yield potential 
from 1976-78 of Suweon No.182 was 0 per cent higher 
than on the upland field at 18 locations, and 8 per cent
higher on the paddy field at 15 locations, than the check 
varieties at each site. 

Milyang No.12 bred in Milyang was grown in the 
regional performance trial from 1976-78. The traits of 
Milyang No.12 appeared to be suitable to paddy fields in 
the southern part. In maturity date, it is five do.,- ..,ler 
and its yield is 7 per cent higher than Kangbori on the 
paddy fields. 

A new naked barley line, Mockpo No.51, was 
included in the regional performance trial In 1977. It 
yielded 12 per cent higher as tl'e mean value than the check 
varieties of eaLh location, even though the ma'uring date Is 
similar to the check variety. 

One of the promising malti " barley varieties, MI 
No 30182 was evaluated by the Mockpo Branch Station. 
MI No.30182 proved to be a superior variety because it 
yielded about 12 per cent higher than Golden Melon on the 
southern sites in the applied regional performance trial. The 
maturing date is three days earl.es than Golden Melon 
through the trials from 1976-78. 

Servoy of Barley Produetien Farms 
According to the results of the 9,075 barley wowing 

farms surveyed In 1978, 66 per cent of the farmers have 
cultivated barley for their own consumrption. Also It was 
found that 92 per cent of farmers were practlsln odlinary 
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dafti an ow upLVWi 7.Vids. ftdng preparation wus made 
i40gb Wal apspur!iato euipmeqt Inmoe than eiper

otf *A suvyed fmmviers. in paddy wuitivstin,ei per 
'bn t wto practiaing high rip broadc atnghieberers 

il'-Pig In seding and 67 Per cent wer utilizing motor 
tillers fr eed bed preparation wanading. 

CULTURAL PRACTICES 
To Increase wheat and barley productivity potential 

per unit ame in Korea, wheat nd barley cultivation research 
hu been concentrated on the improvement of cultivation 
practices for the newly developed varieties, on the 
establishmet of stabilized high production practices mNd 
on mechanized labor and powaer saving culturp methods, 

Experiments on seeding date, seding rate and 
fertilizer application level in several regions were carried 
out to establidi stabilized high yielding cultivation practice, 
for the newly developed wheat variety Chokwang, in Korea. 

a. Sdi6 date: Optimum seeding dates by relon 
were found to be October 11 in the central northern area 
and central area, and October 15-25 in the southern e& 

b. Seeding rate: The optimum sowing rate was found 
to be 160-170 kg/ha Inuplands and 210.230 kg/ha in
paddy lands of the central northern area, and 150-170 kg/ 
ha in uplands and 180-200 kg/ha in paddy lands of the 
southern area. In both areas, the seeding rate was higher in 
paddy lane; than iriplands. 

c. Fertliz, ipPlicatisn level: A reasonable fertilizer 
application IL, was 150-100-80 kg/ha of N-P205 .K20 in.

the uplands of the central northern and central area, and 
200-120-90 kg/ha In paddy of the whole area. Heavy 
fertilizer application was more effective in paddy land than 
In upland, In Korea. 

Staoilized High YieltinaCultivatien 
To establish stabilized high yielding cultural practice 

techniques, the effectr of drought treatment by growth 
stage of wheat and barley on yield components and grain
yield were Investigated by using the wheat variety Chokwang 
and the barley variety Gangbori. 

The experiment was carried out in an artificially 
controlled precipitation house and doubled PVC pots with 
a surface area of 0.22 m2 were used to control soil moisture 
content and ground water level, 

During the drought treatment period, drought treat. 

marit Pots-warn drIa lm.iftly aid 1 ,b~
Potewa nmoedd by umsig amw im Vus i. 
moisture wu minlnakd, es Int drouht ti nt 
period. 

The most mere grain yield pfiu#odoanom d in tue
 
20 days drought treatment from May 10 e
 
May 9). casing a 06 per cent gri*n yield 1eM'U
with optimum soil n~sture maintained inthe pot f he 
whole growd. Sterility of 4" per cent of the blay
spikes appeared in the March 16-May I drought tretment 
pots, and in the April 1-May 1drought treatment pots. 

Grain yield reduction by drought treatment was 
mainly due to few grains per qilo and sterility in the 
period before heading, and to the light weight of 1,000 
grains In the period after heading. 

The most severe grain yield reduction occurred in the 
20 days drought treatment from May 10-30 (heading date: 
May 16), causing a 73 per cent grain yield loss a compared
with the optimum soil moisture maintained pot for the 
whole growth stage Other drought treatvnnts in the other 
growth stages alg Induced rain yield reduction. Water
 
stress around heading time produced the mot severWgrain
 

yield loss as compared with other growth stage water stress.Grain yield reduction by drought treatment was 
mainly due to few grains per spike in the grow,.h stages 
from just after wintering to booting and due to few graim 
per spike and also particularly to the light weight of 1.000 
grains in the growth stages around heading. 

In conclusion, the most severe injury by drought 
occurred in the before-and.after.heading stages for 15-20 
days. The results indicated that optimum irrigation must be 
provided around the bootinrw, flowering and doughing stages 
and also tEoughout the entire growing season to obtain 
maximum yields of higi quality grain under the Korean 
climatic and soil moisture conditions. 

Paddy Land Seeding and Fertilizing Rates 
Using a rotary screw seeder attached to apower tiller, 

the optimum seeding rate for th, newly developed barley 
varieties Olbori and Bunong, was found in a seeding rate 
trial to be 160 kg/ha, which resulted in a 11-15 per cent 
increased grain yield. 

Also It was determined from fertilizer trials that the 
optimum application rate was 150-100-80 kg/ha of 
N.P20 5.K20, which increased the grain yield by six per cent. 

PAKISTAN" 

AREA million hectares ware Irigtd.The emaininl 1.0 tiion 
The total ara sown to wheat in 1978 was stimated hectares were rinfed, wi of With reopk* IWe 

to be 6.4 million hectares, of which approximately 4.8 Iln;td moblsur (200-400 "Of eael, VeW. Moo 
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T dle Is not yat In commercial production. Trials 
hwe kndicUd that it has place In Pakistan, prwiularly 

a aco1oi n- g-gre-air crop. 

PRODUCTION 
Wheat crop yudmb ruudhed- ak In 1973-77 whun an 

estimated 8.9 million muti tons were produced. The 
swar yield was 1.42 tha However In 1977-78, yields 
decknd sgificly, the total yield being an estimated 

7.5 million metric tons and 1.16 t/ha, for average yield. 

WHEAT IMPORTS 
A rapidly increasing population coupled with higher 

prices for corn and other food grains has increased the 

demand for wheat. In 1977-78 Pakistan imported 
approximately I million metric tons of wheat. Due to the 

severe yield decrease in 1978 the government was forced 
to Import 2.2 million metric tons for the 1978-79 food 
year. 

LIMATE 
Climatic conditions for the 77-78 crop year were 

probably better than average. Timely rains were received, 

An early February frost caused some damage to early 

maturing varieties in the loot hill regions. These varieties 

had been seeded too early due to lack of proper information, 

Above average temperature oe'urred very late in the 

season, but nearly all the wheat was mature and a large 

part of the crop had already been harvested. Climatic 

conditions were favorable for the development of rusts. 

FERTILIZERS 
More total tonnage of fertilizers was available in 

the 77-78 crop year. Total nitrogen increased from 250,000 

metric tons in 76.77 to 266,000 metric tons in 77.78, 

while phosphatic fertilizers increased from 65.600 to 77,100 

metric tons. Overall estimates are that total fertilizer usage 

per hectare increased from 47.8 kg in 76-77 to 51.7 kg in 

77-78. The N:P ratio decreased from 4.8:1 to 3.5:1. A 

ratio of 2:1 or less, is considered c€timal. 
While total estimated usage apparently did increase, 

there is considerable doubt N to the actual amounts applied 

to wheat and the effects achieved. A large part of the 

fertilizer was not available at the proper time and shortages 

were common. In addition, late applications probably 

resulted in a less efficient uptake and utilization, 

MW ilvim v'w i inParlar pNewin~ 

R~oa idduw y auoslu 10 asvm =WA 
whuM. moliwe wid nple wit... Nueii 
ntis for low rinfall mi me 1 fiNidka0 f .nh 
P2O. In high rdnfall mi and lo uisdsr II517ed 
conditions, the n-omm ndd kift nr am 100 N mud 

50 P20 Actual use. Is somrliy much 6lo die 
recommendud rates. 

Them is Increasing svladnc that some trues elements 

particularly zinc and copper, wr beomdng limiting. Thus. 

arm' am localized but they need to be deliutd and 

treatments applied. In general, whet has not mpandmd 

to potassium. 

PROBLEMS
 

The major constraint against expanding tie area 

sown to wheat, Is the lack of time. More and more farmers 

are trying to intesfy cropping. Wheat is following rice, 

cotton or sugarcane. With the present vailable methods, 
farmers do not have time to removm acrop, proper the lil 

and seed again. Wheat is therefore competing with the 
other crops, even though it is the major crop grown during 

the winter (rabi) season. Prices received for wheat versus 
other crop prices and the return versus cost of inputs, such 

as seed and fertilizer, influence the area devoted to wheat. 
Weeds continue to be a major problem. There are 

small efforts to introduce and test herbicides. The Pakistan 

Agricultural Research Council Is planning to create staff 
positions for trained weed control workers. Unfortunately. 

there are no scientists available with advanced training in 

weed control. 

DISEASES 
The 77-78 wheat crop was a very expensive and 

painful experience for Pakistan. A severe rust epidemic 

occurred and yields were reduced about 20 per cent. Stripe 

rust was present in the northern regions and this was 

followed by leaf rust over most of the country. The latter 

was the major problem because of the larger area affected. 

Official records and numerous reports document 

the fact that the rust susceptibility of the varieties in use 

has been known for several years. A stronger effort to 

distribute varieties with proven rust resistance could have 

prevented this pidenic and thereby saved Pakistan 200 to 

300 million dollars in 1978-enough to finance wheat 

research there for about 250 yeas. 

SEED INDUSTRY 
Part of the problem which raulted in the serious 

yield docreae can be relted dkctly to the Ibseam- of a 

CNMYT is e neanu propsm In It rmroadw rank aeties dwohP t mlft ef aCMMI atYTs ToIke I 
Inakwumnnt I fniaed taugh a ontruc wth the Paldean Ae tNd Dewelupuwuomntamel u we *um ULAID ad eA Nod 

Foundedon. 

255 



- d86btissm.*deoe S M not
-Wi hli~bWkAW* fWhii for ainmmerclai prodcton

biWi*Miw Vm~ tm pin d by tho b mi were not 
i nltwhi *blbods. esd 

InP mn, genm ent ontrolled smd cororations 
ae Mli le for the production and distribution of
oertified seed. They hope to handle about five per cent of 
the total eed d eadh year. The belance Ishandled 
through Informal, farmer to farmer type arrangements. 

Lack of an aggressive program to Introduce improved
varieties and replace old ones leam the country In a very
vulnerable position, even If disease resistant varietias are 
available. The fact that an estimated 80 per cent of the
wheat under Increase for distribution by the controlled 
seed farms and corporations was of a recently released 
variety, wIlch was extremely rust susceptible, can only
be accredited to the lack of a strong disease screening 
program In the variety development process, 

A World Bank supported program is now in progress
to create a functioning seed industry. Variety certification 
procedures 1nd requirements are being set up. Seed cleaning
and processing plants are under construction. Personnel are 
being trained to operate these agencies and plants. It is 
anticipated that the project will be operational by 1961. 

NIGH YIELDING VARIETIES
ItIsestimated that high yield varieties (HYV)now 

is ested tItCUPY hih iedaries (84perVent) now 

occupy well over 4 millon hectares (84 per cent) of irrigatedwheat land but only on 20 per cent of the dryland areai, 
Past experience in Pakistan indicates that farmers will 
readily adopt improved varieties, if they are available, 
However, epidemics such as occurred in 1977.78, will 
undoubtedly reduce the acceptance of improved varieties. 

PRINCIPAL VARIETIES 
Various widely grown varieties are: Lyallpur 73, SA 75,

Pothowar, Chenab 70, Barani 70, Blue Silver, Tarnab 73, 
Khushal 89, Mexlpak 65, Nuri,Yecora, PAK 70. 

Some of these varieties, including Chenab 70, PAK 70,
Mexipk, Pothowar, Tarnab 73, Khushal and Mexlpak 65 
are all succeptible to rust. The varieties Pothowar, Khushal, 
Tarnab 73 were officiallywithdrawn from the recommended 

list of varieties. Because little other seed was 
available, a 

very large part of the 1978 crop may again be planted to 

susceptible varieties, such as Chenb 70 and Mexipek.


Realizing the critical nature 
of the seed reduction,
the Government of Pakistan attempted to purchase as much 

seed of disease resistant varieties as possible. The current 

floor price was 37 rupees per mound and farmers were 

offered an 
8 rupees premium for "aceptable" seed, or 45 
rupees per maund. However, at that time food whea in 
the open market was selling for 56 to 60 rupees per maund. 
Consequently government seed purchases fell far belowneed. 
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be verified. 

As a result of the rust epidomic and the ilak eiid 
of resistant varieties for planting this year, the gvNift
decided to import wheat Ned. Mifsiom were sent t0 Ial 
and Mexico. About 10,000 tons of Payen were Importe
from Mexico and a total of 6200 tone of Sonalika, WL?1)and HD2O0 from India. Unfouney swie of the 

Sonalike sed from India had been over treated for control 
of weevil and the eed had a very low germination rate. 
Part of this sed was returned to the sellers. 

The quantity of Imported seeds is to be increased and 
the Increase is to be purchased for distribution in the fall 
of 1979. If this occurs, a lre part of the asnormally 
sown to rust susceptible varieties can be seeded to resistant 
varieties. Pakistan will then be in a much less vulnerable 
Position. 

Varieties released In 76-77 were Punjab 76 and LU 26. 
The first named was the major variety in seed increase 
production in 77-78. It is estimated that this variety occupied 
80 per cent of the controlled acreage under seed production. 
Unfortunately, it was so severely attacked by the ruststhat it was withdrawn as a recommended variety. Many
seed fields were nearly a total lon. LU 26 was susceptible 
to stripe rust, but is being continued for use in the southernrgo sw.esrp rs sntIp olm
 

regions where stripe rust Isnot aproblem. 
following importations-Pavon F76, HD 2009, WL 711 
and Sonalika. 

PROMISING MATERIAL
 
The local tall varieties are C591, C271 and C273. The
 

promising semidwarf varieties we Mexipak 65,Khushal U0,
 
Chenab 70, Pak 70, Blue Silver, SA 42, Pothowar,
 
Lyallpur 
 73, Ternab 73, Pai 73, Sandal, Yocora 70,
 
Nuri 70,SA 75, Punjab 76 and LU 26.
 

The following advanced liner ae also promising- ZA 
75, 141 (Tobwi 6 x 1561), Ciano S'-LR64/son(Arnb), 
11-23564 x Blue Silver, Inia-SJon)P41004on4, Blue 
Bird x 16-1345/Son, NIAB-546 (derived from Nortino) 
and LU 25 (Blue Silver x Khuhal). 

AGRONOMY
 
There is a dim need for epplied, onfarm mmarch 

in agronomy. Several factoN urchangIng which nses ae 
on.farm research in order to deslop toll whit h I 
apprprite for the various m & lompg 
Some of th fatlcorsare: 
(s) Morad moremel wame 0Osmdm Wift 

Wawamorsa wlct..s-he se m . 
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Theft Is a o, d to 
wfth difter dimai and 04l conditions or smia 
pioblmat od to develop auitoble technology to fit 
they weas. 
Wheat edNng isdone from early October to early 

January, but mast seedin occurs from mid October to 
mid bocember. Weather conditions ae such that the 
havest begins in early April and ands in mid Ma,. Thus the 
need for varieties with varying requirements for the growing 
mson, Is evident, 

GRAIN END USES 
Virtually all wheat isconsumed as a food crop. Small 

amounts may be usd for animal feed because the price of 
wheat is well below that of corn, sorghum and millets. 
Areas that formerly used corn as both human food and 
animal fed, are now turning to wheat because of the price 
differential. 

Barley is mainly used for animal feed. The barley 
Industry is not expending. 

Triticale which is just making its entry, has real 
potential both as a grain and forage crop. 

Straw is an important pert of the crop here. The value 
of the straw may equal or exceed that of the grain, 

1mw
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hilli pority. 
First, fto of wmW a0 sW, te 

uptake end utilliation of rt!oler,0t* d ,t' 
ppears likely that yids we $11401 11 * 

conditions end that fanne Mn y be dhPIlli Wtho 
results obtained '-rn the use of fertllizer. The salinity of 
water logging pmblems must be sod td pnt # 
complete deterioration of agriculture In the Ind" valley, 
over time. Micronutrint studies must be carried out to 
identify problem areas and provide solutions. 

Second, the problem of controlling weed must be 
atocked. It Isdiscouraging to - vast amounts of resources 
such as fertilizers, labor, etc., being wasted In growing 
weeds. 

Third, the cereal disease element in variety 
development programs must be stmngthaned. Integration of 
plant breeders and cereal pathologists Is imperative if 
Pakitan is to avoid a re-occurrence of the disease epidemics 
such as occurred in 1977-79. 
INTERNATIONAL SUPPORT 

Assistance given by the international centers such as 
CIMMYT is invaluable in respect of the development and 
distribution of improved germ plasm, the exchange of 
materials, the mailability of disase screening stations 
such as in Kenya, and the provision of training opportunities 
for technical staff, visiting scientists and administrators. 

PEOPLE'S REPUBLIC OF CHINA 

The Chinese Academy of Agricultural Sciences at The following results were obtained with some of the 
Beijing has reported the performance of CIMMYT wheats lines tested in China in 1977-78: 
grown in an International Septoria Observation Nursery Trial, 

(ISEPTON). En" Vegmy WCnu M.5.dty 10 aIot WaWt e 
me. nwndeu uW (Ml 1 lkb 

It was planted on March 11, 1978 at Nan Jig, 3203'N 
latitude, 118947'E longitude and 67.9 m elevation. The trial am410 

received two irrigations and was harvested on June 20, 1978. 10 K6628-TobdS Law S so 38.6a 
A very severe drought was experienced. Rust, scab and KOM 

powdery mildew infections were lighter. Almost all varieties, *SyGIRA*2F2**2F 
includingKleinAtlaNandMarcoJuarezlNTAwhichorig yted 25 OWo-R MCmC*W - 4 372 
from Argentina, and Maringe from Brazil, were Infected with lI44.33M-IR.OR 
scab. 

114 Colonies Law 8 N 41.5@ 
Many varieties were late maturing with little tolerance 17/22/73 

to high temperature in the lat gowng period. They were 125 Pt2 Law 5 U 37VA 
infecte with lef blight and Siptor. resulting in somewhat 
shrivelled kernels. The 1,000 kernel weits werower with 131 MmJeu 2 
many varieties having welihts ofonI 20-30 u1l.000 kernels. In 

11 WSW? Be* I a 41.% 

4"? 
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Euro( 
AUSTRIA 

AREA AND PRODUCTION
 
The following statistics relate to the 1976 crop 
 Export activities are difficult due to the priceseason: differentials between Austrian and world prices, e.g.:Cereal Area Yield Preimtien One tonne Austrian wheat, local rail station-3230 A.S. 

(he) (t/ho) (M One tonne Canadian hard red winter, C.I.F., 
Amsterdam-2044 AS.
Winter Wheat 271,074 4.33 1,173,750


Spring Wheat 10,252 3.27 33,542 DISEASES AND PESTS.
Durum 8,000 2.90 23,200 In bread and durum wheats, powdery mildew and
Winter Barley 33,630 3.75 78,663 stem rust are the main problems.
Spring Barley 290,877 3.99 1,160,599 Resistant varieties are Probstdorfer Karat, Extrem, 

SEASONAL CONDITIONS Record and Eris Kolben which are grown only in thequality wheat are. In other areas, where lower bakingThere was a good overwintering of the crop followed quality wheat is on due to wer e erre ind 
by low spring temperatures which resulted in good tillering. quality wheat is grown due to elo r temperaturesend 
Slow development took place with the spring sown cereals, leaf and glume blotch (Sepdisea tstc, Septorienodorum 
which led to an extraordinary yield in spring barley and leaf These lding va ritiu pt arenad 
durum wheat. sp.) These high yielding varieties (up to 6.5 t/ha) are named 

Adam, Danubius, Granit, Kormoran, Lentie, Linerbraun, 
EXPORTS Multiweisz, Onus, Primus, St. Johanner and Wienelburger.

In durum wheats, the disease situation is not asThere is self sufficient production, with 200,000 serious but mildew and black point (Atornaie)are present.tonnes of winter wheat now being exported, to Poland. In spring barley, there is a serious problem with new 
FERTILIZERS mildew races because only a foreign variety (Welam fromWeibull-Sweden) has a high level of resistance. It appears

The fertilizer application rates for cereals are rather that varieties with the socalled Esperance resistance,high, compared with the level of East European countries, such as the Austrian varieties Quantum Plus and Plenum,but they do not reach the amount applied in Western now offer the best level of field tolerance to mildew, theEurope. main disease in barley. The yield losses range from 5-20 perThe following table shows the kg/ha rates applied cpnt for spring barley and 5-12 per cent for winter barleys.
since 1975: There are no serious insect pest problems. 

P286 K28 

1975/76 45.2 28.4 SEED INDUSTRY42.8 In Austria, it is private. There we. four big private1976/77 53.7 33.5 52.0 enterprises for wheat and barley breeding (Probsidorfor1977/78 53.1 36.7 55.1 Satzucht in Lower Autria, Pflanonzucht Nlhof-Rohrua 
in the country of Burgenland, 0.0. S1b eil eno-iaftThere is no fertilizer shortage nor signs of nutrient In Linz/Upper Austria and Isetiucht Gladoif in Styria).deficiencies. There are also a few mll loal breding Maiome, mai 

PRODUCTION PROILEM dealing with the maintalnence bhefnt of %reignvwletes.
A problem is the increasing over production. Nearly There Is a strong soid distrillmtin d -in, bued on70 per cent of the crops are now cereals and in 1976 there a plant breeding Act. Everythin s whel d by Ohewas a surplus of more than 27 per cent over demand for broedlsl asuoiaton and emme i ud Thesmall grain cereals sytm of sed poontig mi ed bmo k wqd a 



60W aW... In Centrol Europe. From Februar lst, 1979 
AlMe wIN have plant breds' rights for tha following 
eu: 

Cereal Mumber of Vearetles 

Winter wheat 21 
Spring vvhet a 
Durum wheat 3 
Winter barley 7 
Spring barley 15 
Tdticele 0 

IREEDING PROGRAM 
Two promising durum lines have been bred at the 

Institute for Crop Husbandry and Plant Breeding at the 
University for Agriculture In Vienna. 

These lines were developed from crosses with 
CIMMYT material and they performed extremely well in 
1977 and 1978 Inthe State trials. These two lines are: 

73/145 (Cross between Adur x Rampton Rivett x 
CM-14566-E-500Y-12M-OY) 

73/333 (Cross Adur x D.Dwarf S-15--Crn"S") 

Many other lis wer developed with *2 -Y'W' 
durum material. portimoly beAse 0 CA shrt i * 
and the excellent Wain daramerlstfoL The mein pat ofOl 
breeding program is gliven aww to the pdvfte b ee i 
a service from the University Institute. 

PRODUCTION PRACTICES 
The agronomy techniques applied In Austria are 

similar to those in other European countrie. The swing 
date for winter wheat Isfrom mid October tomid November; 
durum wheats are sown as early as possible In March and 
not later than mid April. 

RESEARCH 
Investigations on yield physiology in durum wheat 

have revealed significant differences Inthe C14 translocation 
pattern from the flag leaf into the grains within all varieties 
tested In the International Durum Yield Trial nurseries. 
Attempts are being made to correlate these results with 
the yield performance of these varieties in order to gain 
more Information abou! the physiological value of the 
different genotypes. This program should elucidate the 
background of the yield capacity of the dwarf durums in 
order to provide information to the breeders when crossing 
with these dwarf varieties. 

BELGIUM
 
AREA AND PRODUCTION 

The statistics for areas of durum wheat and barley 
grown in 1977 and 1978 are: 

177 178 
he he 

Durum winter wheat 163,967 163,663
Durum spring wheat 12,975 14,621 
Winter barley 116,603 120,762 
Spring barley 35,075 32,478 

The average yields In quintals/ha for these cereals 
from 1970-1377 were: 

Season Durum Durum Winter Spring 
winter spring barley barley 
wheet wheet 

1970 44.6 29.2 42.5 26.1 
1971 47.5 38.2 45.1 34.6 
1972 46.4 37.3 47.7 36.4 
1973
1974
1975 

52.2
54.5 
41.7 

41.6
40.4 
34.1 

49.7
51.8 
40.2 

39.7
3.0 
32.4 

1975 
1976 

47 
47.3 

34.1 
30.8 

40.2 
48.8 

32.4 
30.6 

1977 42.6 33.3 48.1 32.7
2naional 

VARIETIES 
Varieties authorized for production are In a list 

issued annually by the Ministry of Agriculture. The main 
varieties under cultivation in 1977-78 were: 

Year 
Released 

Durum winter wheats: Came 1967 
Zemon 1977 
Gamin 1975 

Durum wring wheats: Bastion 1974 

Winter barley: 
Mephiston 
Apr 

1975 
1967 

Capri 1975 
BOesy 1915 

Spring barley: Aramir 1973 
Hebe 1971 
Prints 1974 

The most knportnt of the new varetis coming
from the BelgIum Ienmmet, psive'e inbletlie or fromoutsidse.a preseniw ee yewr go be iewm in doe
otid olyrt
uid


cateopee. 
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Year Year 
owrum winow wheaus 
Durum qlng wheats 

36 
2 

20 
2 

18 
1 

Winter bley 11 5 9 
bWing barley 7 7 7 

YIELDS 
The high yielding levels obtained in Belgium ae 

made possible by the ue of modem techniques and 
practices viz., choice of variety, effective control of weeds 
and diseases, use of proper fertilizer levels, etc. 

CYPRUS
 

AREA AND PRODUCTION 
The following table provides statistics on the 1978 

crop: 

Area (ha) Prodoetien 

Bread wheat 
Durum wheat 

10,910 
16,350 

(metris tns) 
9,200 

13,800 
Barley (grain) 33,340 56,000 
Barley (grazing) 6,150 -

No grain was exported, but it was necessary to import 
27,000 metric tons of bread wheat and 110,000 metric tons 
of barley. It is not possible to expand the area sown to 
cereals. 

Except for a moisture stress during the grain filling
period, climatic conditions were favaurable for cereal 
production. 

FERTILIZERS 
Nitrogenous and phosphatic fertilizers are widely used. 

The application per hectare for barley is45 kg P20 5 and 45 
kg N. The hectare rates for wheat are 45 kg P205 and 60 
kg N. 

There Isno shortage of fertilizeri. The Agricultural
Bank provides credit to purchase fertilizers. 

DISEASES 
Wheat was free from diseases, but barley was attacked 

by such follar diseam se Hk/nInrfhsporlum sp., mildew 
and sMd. 

or brencheaaa the Gembl.d mm u 
research In creas Varlous other raad aetive on 
conducted by programs at the CAieap of A rfulmlid 
Sciences 

Belgian agriculture profits from the cared meanol 
work conducted in the country, especially in the field of 
varietal breeding and the use of chemicals. 

Fu'rURE CONSIDERATIONS 
Although the wheat and barley situationsare currently

satisfactory, more Importance will be attached in the 
future to the economical aspects of production in order 
to avoid higher costs, especially regarding the use of 
chemicals. 

SEED INDUSTRY 
It iswell organized by the government. Although the 

price of certified seed is higher than normal grain prices, 
farmers prefer to plant certified seed. 

VARIETIES 
The new high yielding varieties are expanding rapidly.

The two principal bread wheats are Hazera 2152 and Hazera 
18, both of which were released in 1973. Two releases 
scheduled for 1979 are Tobari 66 and Tab x 8156. 

The principal durums are Kyperounda (local), Capeiti
(released in 1973) and Aronas (released 1975). 

POTENTIAL MATERIAL 
The most promising potential varieties or lines in the 

program are: 
Bread wheat: 

Tobari 66and Tob x 8156 
Durum wheat: 

D.Dwarf 5-15 x Cr."S".D 33312-7Y-4M.IY.OM 
Brant "S"x Jori '"" -D31606 Sel A 
Anhinga "S"-Volunter I0 31728-3L.OL-IA-OA 

Barley: 
Palmlle Blue 

PRODUCTION PRACTICES 
Sowing isconducted with the seed drill andherveptlng

with the combine. Chemical wvdoontrol ls Iratimd.New 
rotations, meheds of seedbed preparation and new sed 
ddls (e.g. he Premkd ) m unler nvelpuien. Agroomk 
Ieeeemh Ifflent. 

20 
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RESEARCH RESU LTS 
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CZECHOSLOVAKIA
 

AREA AND PRODUCTION 
Winter and spring wheat, spring and winter barley, 

winter rye, spring oats and maize are grown. Winter and 
spring barley are the most Important cereals. Triticum durum 
and triticale are grown only on an experimental basis, 

In 1978, cereals were grown on 58 per cent of the 
arable land. Yields and area are summarized in the table: 

Crop Area (1000 ha) Yield (t/ha) 

Winter wheat 1202 4.44 
Spring wheat 73 3.61 
Total wheat 1275 4.39 

Spring barley 903 3.96 
Winter barley 17 3.74 
Total barley 920 3.96 

Winter rye 187 3.35 
Spring oats 151 3.02 
Maize 145 4.14 

Total cereals 2676 4.08 

In the last 20 years, cereal yields have been doubled. 
The winter wheat and spring barley area has increased, 
whereas the area of rye and oats has decreased. The 
production per inhabitant reached over 0.7 tonnes in 1978. 
A certain amount of Tritlcum durum and maize is imported. 

CLIMATE 
It Isan intermediate type. In some years, it ismore of 

an atlantic type, and in other years it ismore continental. 
Consequently, low winter temperatures and a very 

dry st -rmer season can endanger the yield. 

FERTILIZERS 
In Czechoslovakia 250 kq of the pure nutrients NPK 

in fertilizers, are applied on tthd average per hectare. Cereals 
am fertilized with even higher doses, e.g. 300-350 kg, of 
which 120-130 kg are nitrogen. Some soils lack calcium 
and several areas are deficlent In magnesium. 

DISEASES 
Eye-spot disease ar take-all of wheat are important. 

Of the leaf and ear diseases, powdery mildew is becoming 
more serious. Stem and yellow rust cause considerable 
damage only in some years. Leaf rust occurs regularly but 
it isnot very harmful. 

In barley, powdery mildew and leaf rust are the 
most important diseases. With the successful breeding for 
resistance to these pathogens, net blotch and 
Rhynchosporium scald are increasing. 

Breeding for dis&ase resistance as well as the 
application of fungicides, is aprogressive trend. 

SEED PRODUCTION 
Seed production isorganized by Stateand cooperative 

enterprises. Seed exchange covers 80 per cent of the area 
annually, and by the yer 1980, seed exchange for the 
total area is proposed. Varietal testing is on a high level, 
being organized by the Central Agricultural Control and 
Varietal Testing Institute. 

VARIETIES 
The following cultivars of winter wheat, spring 

wheat, rye, winter barley and spring barley are grown: 
Winter wheat: Mironovska, lljicovka, Jubileina, 

Solaris, Slavia, Lena, Grana, Jubilar, Sava and Zlatna 
Dolina. 

Spring wheat: Jars, Rena, Mephisto and Janus. 
Rye: Donee, Kustro ar ' Dankovske nove. 
Winter barley: Dura 
Sprinl barley: Ametyst, Favorit, Hans, Rapid, 

Atlas, Spartan, Diabas, Kor-4;, Sof(r, Topas, Dvoran and 
Trumf. 

The most important winter wheat cultivar in the past 
decade was Mironovski (Mironovskaya ON-USSR), 
becais of its broad adaptablity and yield stability. To 
prevent lodging, CCC preprations am applied on this 
cultivar. Nt, wheat cultivars from USSR Iogee11 higher 
yielding capacity under fvourae conditions. 

YugoslaWan oultivare &w, and Zaa Doline have 
played an important rol In the lot fiv yesm, isuphe of 
their kowr winter hardness and yelew rw muoegieeIy. 
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"rs Neone originated from the 
I 63 

,Cihdlovela as weil a inthe German Democratic 
Repltdi. Other dort strwd lines of spring whet derived 
from Mexican whes are in varietal tes. 

Czechoslovak cereel breeding has been most successful 

in breeding spring melting barley. Most cultivar are derived 

from Dismant, ashort strawed x-ray mutant. Now cuiltivars 

are high yielding, resistant to powdery mildew and lodging, 

and possess very good malting quality. Some of them are 


Cereamad Iscramr MoaInhi phiedt*W 
the Research InstItuite Of Cro P~odeotlon, "ash-RuzyMl 
(whet rer hld) nd the Cereal Resarch aid Breeding 
Institute, Kromfft(baley rh}.fos 


PROOUCTION PRACTICES 
Czechoslovak cultivars are prevalently used as the 

second cereal after wheat or barley. They suffer less from 
take-all and eye-spot than the foreign cultivers. Of the 
Czechoslovak cultivars, Siwle released In 1076, Isthe 
most popular winter wheat 

FEDERAL REPUBLIC OF GERMANY
 
OUR U M 

In Europe, durum wheat is grown commercially only 
in France, Italy and Austria. The Landensatzuchtanstait, 
Universitat Hohenheim, which started yield and adaptation 
trials in 1968, grew CIMMYT F2 bulks in the 1978 vegeta-
tion cycle. 

These bulks flowered and matured on average one 
week earlier than the European material. The most noticeable 
character was their short straw (av. 64 cm). Resistance 
to mildew was good and no other diseases occurred. Thou. 
sand kernel weight ranged between 37 g and 56 g with a 
mean of 46g. 

TRITICALE 

Triticale is not yet grown commercially in Germany, 

and breeding work at the Lendessmatzuchtnstalt, Universitat 
Hohenheim, started only recently. During 1978, the follow-
Ing materials were grown: ITSN, Good Seed Type, F2 S x W. 
and CS-winter. 

Adverse weather conditions with excessive rain, 
generally low temperatures and high humidity before 
harvest resulted in low fertility, high ergot infection and a 
high percentage of sprouted kernels. In the spring material, 
the later maturing types-Beagle and Bronco 90 were less 
affected. 

The winter triticales seemed to be btr adapted, 
although they are very tall. Their iiit;llty and grain 
appearance was better than that of the ,,r, types. 

Neither diseases nor Insects caused any damage in 
triticale. 

FINLAND
 

INTRODUCTION 
Finland is north of the 60th parallel. Its agricultural 

production meets the nutritional demands of the total 
population (4.7 million). To enable this, approximately 
2.6 million hectares of arable land are under cultivation, 
one half of It being sown with cereals. 

CLIMATIC CONDITIONS 
Finland Isintermediate between the Atlantic climate 

and the more continental Russian climate. Thus the weather 
conditions o, the growing seasons vary considerably, 
depending on the predominance of one or the other of the 
main climatic types. 

The growing season is short. Even In the southern 

most parts of the country, the tillage period lasts only 
200 days. The avrage temperature of the warmest morth, 
July, Is + 170C. Night frosts can occur in every month of 
the growing season, and regularly as late a May and already 
by September. 

Spring cereals cre sown in mid-May. Harvesting of 
the earliest ripening six-rowed bWlys starts, on aerage, 
during the first days of Augus. The growing times of the 
varieties are very short, partly due to the meuls of breeding 
for earlineas and pertly because of the feoaraale day-length 
and temperature conditions h sdlally alr the sowing 
sano . In sothmwn Finksd Owe d*4mh mn 19 
hourMay by ie end of Ju On O wier,, margins 
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The short strewed barley variety Eero (Hia 34715) at the northern experimentalBreeding Institute, Finland. In the north, barley trends 
field (650N) of the Hankkija Plantto grow tall and weakstrawed and the Eero typfe is thpr!efore

very suitable for higher latitudes.
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CEREAL PRODUCTION 
Ito l ottc ,ield W r.itt'i WhlIt utIiet h l tttt 'in(jII 1i)Thltem ost c( minlfioti rtisri al c Ioo) it idrlh.v(0 6 r oiillh ott , .e 1|tilt, 1"t,(l.ul' W ,itt,t Whell 'll th,' fialtvhIl, n rilently itllalto it II Own f

1-tho other fswl,' oC-'at, ,ltritnq Wht'l alW fl (kf1ilil th ,toi' }1Vinlillie, w leathit 
olts (01i 1 il la ThjtIt lecI utr itb)arle y it iIcn rased fo llwoweli Im iatly vfi 05 le5d$eto(11remark ably, 2.5 times liver lhe Iist 20 years. The .ultivatia Wintet iye I4t tWt ott a 1 illollthaof oats has decrensed sliIhtly, Only slplinivflt imgofbailey and oats call be growt. USE, IMPORT AND EXPORT OF WHEAT AND BARLEYDuring 1974.78, the average atea of wheal was 0.2 Wheat is udmillion ha. for makinq Itead of the !eavendl type,Of this area, 76 pert cent Is sown with slprtnq O]ualitativrely eit valuable parl of what ate iistd forwheat, Such a high proportion of spring varieties it animal feeding. Very small amoilts are re(iulted by thtexceptional for a European country, where winter wheats wheat starch industry, 
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em'fogthbet haut Iswad
for Nohow f ingFoW brewig "awly rmnammaed 

hua utritim. A barley statch Iniustry Isjust starting In 
Finland. 

As Iw a the 1960s, breadwheatwasbeing Imported,
but by the beginning of the 1970's Finland attained full 
self-sufflciency. In 1975/76 the eif-sufficiuy level of 
wheat reached 130 per cent, and wheat had tr be exported
which, from the point of view of the ntionk! economy is 
not a beneficial situation, since the costs of production
of cereal crops are rather high under Finnish northern 
conditions, 

In the crop year 1977/78, after two difficult seasons, 
the level of self-sufficiency fell to less than 60 per cent for 
bread crops. The aim of official efforts today is to bring 
the production to a level reasonably close to self-sufficiency
and also to develop the grain storage capacity and 
organization for eliminating the fluctuations in production
caused by the vagaries of climate extremes, 

Barley production meets the demands. For export, 
special attention has been paid to the so-called enzyme
malt barleys with a high amylolytic activity. The best 
known of this type is the Finnish cultivar Pirkka (Hja),
which has exceptionally high diastatic power and, thus, 
beta-amylase activity. Another Finnish variety, Porno 
(Jok), has high alpha-amylase activity. Both are six-rowed 
barleys. 

The very early ripening Finnish six-rowed variety Oll 
(Ha), released in the 1920's, is still grown in Canada, from 
where it Iscontinually exported to Scotland as enzyme-rich 
raw material for the distilleries. 

AGRONOMY 
The fertilizer trend has been towards increased 

usage, but it is likely that the upper limit of their use has 
now been met, partly due to the continually increasing
costs of producing fertilizers. 

A very efficient technical advance in plant husbandry
has been the placement of fertilizers. Particularly in cereal 
husbandry, this fertilizing method has become a routine 
measure and special machines have been manufactured for 
it. These devices are the so-called combi-seeders, which 
simultaneously sow the seed and fertilizers in separate rows 
but close to one another. This fertilizing technique brings 
the nutrients close to the roots of the young seedlings,
accomplishing a strong surge of growth and effective 
tillering which is reflected in even maturity at the ripening 
stage. 

On the basis of experiments and practical experience,
it has been estimated that placement of fertilizers brings
about a 20 per cent yield Increase compared with the 
same amount of fertilizers applied in the old-fashioned 
way. 

figr iiim Z.Aoiw 
and baly, in wer of Ie udn m ebl m:a, 

Kgms 100, 20 40 

For humus rich soil, less itrogen is Wned 
Fertilizers am used In granulated mixtures. With nrmft 
levels of yield, defiencles of oertain mlcronuftierta at 
becoming a problem. Therefore today, fertilizer mixtures 
are manufactured which Include the most important 
trace elements. 

One peculiar characteristic of Finnish soils is their 
acidity or low pH value. This depresses both wheat and 
barley production. The liming of fields Is a normal routine 
in crop husbandry, and should be carried out every five 
years. 

VARIETIES 
Despite a policy of open doors for foreign cultivars, 

and good cooperation with the Scandinavian and other 
European countries, domestic varietiescompletely dominate 
crop production. 

The most important varieties cultivated in 1977 were: 

Variety Par Cent Rowed 
Area 

Barley Otra (Hia) 22 6 
Porno (Jok) 18 6 
Karr( Ha) 12 2 
Hankklja-73 11 6 
(Hja) 
Ingrid (WW) 8 2 
Pirkka (Ha) 7 6 

Spring wheat Ruso (Hia) 61 
Tihtl (Jok) 21 
Apu (Jok) 8 

Winter wheat Vakka (Jok) 50 
Nisu (Jok) 21 
Linna (Hja) 11 

HJa = Hankkija Plant Breeding Institute, SF-04300 Hyryli, 
Director Dr. E.I. Kivi 

Jok = Plant Breeding Dep. of the Agric. Res. Centre of 
Finland, SF-31600 Jokioinen, Director Prof. Dr.R. 
Manner. 

WW = Welbulls, Sweden 

WHEAT IRIEING GAUL 
The permanent aim is winter hardines in the winter 

progrem and early taurif in the orn wheat program. 
Straw stiffness is an hroranft aleive in all breding 
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-' This charasr Isneeded becaus.e of the rainy 
-Haeand already rmnarkable achievements have been, 

made. 
Both In spring and winter wheats, special attention 

hi been given to breeding for high baking quality. In this 
respect, Finnish varieties haw had a long start. Even by the 
early 1920's, certain hard spring wheat varieties, like 
Marquis and Reward, had been used s crossing parents, 
Among modem Finnish wheat varieties, Hankkije's Ulla, 
from a cross (Tamml x Pissarev No 2) x (Aurore x Svenno), 
possesses the best baking quality. 

Dwarfs and semidwarfs have been used to some 
extent an crossing parents Tor improving straw stiffness. 
Too drastic a reduction in straw length should not be a 
selection objective. The use of southern material in our 
breeding work invariably introduces negativecharacteristics, 
such as late maturity, highe0 .perature demands or 
short-day reactions. In wheat, this applies to mildew 
resistance breeding Involving southern sources of resistance. 

Since wheat ripens late under our conditions, breeding 
for resistance to sprouting in the ear is of great importance. 
Regarding this property, the variety Tihti (Jok) is the 
best achievement so far. 

BARLEY BREEDING AIMS 
Especially during the 1970's, new very stiff-strawed 

varieties of both early maturing six-rowed and two-rowed 
barlaywere released.Through theircultivation, the reliability 
of feed barley cultivation has been greatly advanced, 

A great deal of attention has been continually paid to 
acidity tolerance in barley. Among the two-rowed types, 
Uurainen (Hja), Louhi (Hia), Helmi (Hja), Karri (Hja) and 
Aapo (Hja) have shown extremely good tolerance to acid 
conditions. The six-rowed barleys are, in general, more 
tolerant to soil acidity than the two-rowed ones. Among 

the six-rowed varieties, Pirkke (HJ repemnti the PeAk of 
tolerance. 

In breeding for improved feed quality, both HIpmI 
and Rial mutants have been used in croes. Attempts 
have been made to transfer their lysine factors to the 
northern six-rowed feed barley type. The suppremor 
factor of Crypt barley Is being used to eliminate the 
shrivelling characteristics of the Ri6 1508 lysine gone. 

The breeding of six-rowed enzyme berleys, rich in 
both alpha and beta anylases, is under intensive study. 

SOURCES OF EARLINESSIN BARLEY 
The Finnish barley breeding material contains a 

wealth of sources of earliness. Internationally, two varieties 
are especially worth mentionirig: the barley variety 01i, 
already mentioned above, and a newer six-rowed variety 
Eoro (Hia), from across Mar x Otre. In various connections, 
Eero bears the pedigree number Hia 34715 or Hja c4715 
(ref. CIMMYT REPORT ON WHEAT 1976, 1.4). 

The earliness of the six-rowed Eero is based on the 
same day-length neutrality characteristic which is found in 
its two-rowed parent Mari. This factor greatly influences 
earllne:s under short-day conditions, viz., in the southern 

crop production areas. 

TRITICALE RESEARCH 
The breeding of triticale types adapted for the 

northern marginal areas of bread grain production intrigued 
Finnish breeders as early as the 1940's, when triticale 
breeding work was started by the State Plant Breeding 
Institute at Jokioinen. In recent years the Department of 
Plant Breeding, Univ. of Helsinki (Prof. Dr. P.M.A. 
Tigerstedt) has been working with material received from 
CIMMYT. 

At present, the domestic breeding material of triticale 
is of minor importance. 

GERMAN DEMOCRATIC REPUBLIC
 

PRODUCTION AND AREA 
Land used for firming amounts to 6.2 million ha 

i.e. 0.37 ha per c,'fita. Of this area, 4.7 million ha are 
arable and 1.4 million ha are meadows and pastures. 
Large parts of the farming land, especially north of Berlin 
consist of sandy soils, and in part are very poor. Highly 
fertile soils with good conditions for wheat and malting 
barley, sugar beets, vegetables and forage crops are located 
in the middle part of the country, nearthe towns Magdeburg, 
Halle and Erfurt. 

About 1500 specialized agricultural production 
cooperatives and state ferms are concerned with plant 

production. Their average farming lind area covers 4000
6000 ha. Their cereal area totals about 2.5 million he, i.e. 
about 52 per cent of the arable land. In recent years the 
average cereal area has been about: 

700,000 he winter wheat 
20,000 he opring wheat 

600,010 he winter rye 
10.000 ha spring rye 

560,000 he winter barley 
45O0 he spring barley 
200,00 ha spring at 
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- YnIL 
There hae been slnificant yield increass In average 

yildb of ese crops since 191. 

I Tow Peled 	 t/N 
1111-1965 	 2.58 
1586-1970 	 2.96 
1971-1975 3.69 

1978 3.85 

FERTILIZERS 
The average annual fertilizer applications per he for 

all crops are 100 kg N, 70 kg P2 05 , 100 kg K20 and 200 kg 
CO. 

PRODUCTION PRACTICES 
Farm operations are characterized by complex 

mechanization and extensive chemical usage, 

SEED 	 INDUSTRY 
Seed production and the seed industry for agricultural 

and horticultural crops are organized and controlled by the 
public seed enterprise. Its activities are directed to the 
rapid introduction of the highest yielding and best adapted 
varieties to agricultural cooperatives and state farms, 

VARIETIES 

Cereal production is concentrated around the 
following varieties: 

Crop Variety Origin Year Released 

winter wheat Alcedo GDR 1974 
Almus GDR 1976 
lljtschowka USSR 194 
Jubilejnala USSR 1974 
Mironowskaja 808 USSR 1969 

Spring barley 
(1) malting Trumpf GDR 1973 

Nadja GDR 1975 
(2) feeding Mirena GDR 1974 

BREEDING PROGRAMS 
They are concerned with winter wheat, winter rye, 

winter and spring barley, and spring oats. At present, 
triticale is not important in breeding and production. 

The following goals for winter wheat and spring 
barley breeding reflect the current and future problems of 
the cereal production: 

WhietsWbut 
1. 	 High yield potential under intenve wvnde-l"" 

conditions (more than 100 k/ha N, In4IUN 
md/or oultivation on sandy ols. 

2. 	 High yield stabiity: 
-good field resistance or tolerame -inst Er*yA& 

gronini D.C.f.Sp. tritici Mrmhal, PkAnhe 
recondite Rob.et Desn.fsp. triti, Cnmwaonevl 
hempotr/€hdlol Fron.. Ophiobo/w pum/n Sam, 
Septori. nodowum Berk., Furtum culmorum Unk. 

-good wintarhardiness; 
-good sprouting resistance; 
-good lodging resistance; 
-good Lological adaptibility; 

-different ripening times. 
3. 	 Quality: More than 60 per cent of the total harvested 

wheat crop Is used as a feed source for 
animals. Therefore improving the protein 
content and quality is, besides good milling 
and baking quality, a very important 
breeding goal. 

Spring Barley 
1. 	 High yield potential: Cultivation of maltinp barley 

predominantly on good soils in the middle and 
southern part of the country, and of feed barley also 
on sandy soils, possessing drought stress. 

2. 	 High yield stability: 
-good field resistance or tolerance against Erysiphe 

gral',inis D.C.f.sp.hordei Marchal, Puccinla 
strilfomlt West.f.spiordti, Puccini, hordel Otth., 
He/minthosporiumgramineum Rbh.
 

-earliness;
 
-good lodging resistance,
 
-no ear or kernel losses before harvest,
 
-good ecological adaptability.
 

3. 	 Quality: Good complex malting and brewing 
characters for malting barley; improved 
protein content and/or quality for feed 
barley. Hull-less types are under observation 
and breeding. 

INTERNATIONAL COOPERATIOrJ 
In connection with the above mentioned breeding 

goals, the cereal breeders are interested in CIMMYT's 
International Nurseries for different characters and in 
helping CIMMYT to obtain useful,-Information about 
reponses of its material under the environmental conditions 
In the German Democratic Republic. 
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~l eh. as widesly cultvate and most: red Medltrranam-typ soils. Whet Is a low d
 
lmpartik cra InGreece. The gpal Isto Increase production on Ohe heaver soils, whilebhda ~uI~ lon
 
und to dereaite ar n whichIis grlown. lighter, particularly an the Wu san*y Imi w" i
 

There *es a wheet deficit until 1966 and about along the cont ald Isnidsof he Aeean Is. In Ow mm 
100,000 metric tonnes were annually imported. Since rtwely card gieu .palWlasty inWat m 
then, there have been significant Increases in production, some soil for wheat ae tfwks. 
Wheat is no longer Imported, and up to 400,000 t of 
,fourare now exported. CLIMATE 

Rainfall iserratic and may be Inadequae for cared 
CEREAL PRODUCTIOd growth In the spring, or in some wars at any thi during 

The following statistics indicate the area, yield and the growing season. Nigh evawo-transpiraon, becuase of 
production for wheat and barley from 1961-1978: hioh temperatures from wring onward, can be a major 

- factor in limiting crop yields. The ditrbution of rainfall, 
ANNUAL ANNUAL ANNUAL particularly In the spring, and also spring temperatures,
AREA YIELD PRODUCTION are very Important factors In crop performance. Crop
(10r0h) (koff.) (000 0i growth may be restricted by low winter temperatures. In 

heeeom Wheat DIley Wheat sariey Wheat Barley 	 somo areas of northern Greece, frost damage can cause 
reduction In yield. In the southern parts of the country, frost damage at anthesis can cause a yield reduction through 

INCREASES -10 76 14 34 2 34 	 damage to the developing heads of some varieties. Later, 
close to harvest time, shrivelling of grain due to the hot 1966-1970 980 342 1054 1932 1909 6 	 wind "Livas", is also a possibility for late maturing varieties 

INCREASES -7 18 17 12 10 33 	 of late sown crops. At harvest, grain loss through shattering 
due to winds is also apossibility in many Preas.

1971 -1975 913 405 2172 2172 1998 880 In general, cereal crops in Greece are exposed to all 

INCREASES +2 -5 10 4 13 2 	 climatic hazards and a variability from year to year that 
can range from seasons of severe moisture deficit to those 

9of 	 above average rainfall, thereby causing soil nitrogen 

Since 1970, durum has been grown only on about losses by excessive leaching, or crop damage by lodging. 

20 per cent of the wheat area. The main reason for the Edaphic variation between localities, together with 
limited cultivation of durum is the development of the seasonal variation at any Pocality in Greece, poses problems 
new broad wheat varieties with high yield potential and In the stability of crop production and to the plant breeders, 
wide adaptation. The yield of bread wheat has been 20-30 seeking to increase yield by using the appropriate selection 
pur cent higher than durum wheat, since 1965. procedures. 

CEREAL AREAS 	 BREEDING OBJECTIVES AND METHODS 
Most winter cereals are grown mainly in areas with a The major objective of the wheat program is to 

classic Mediterranean-type climate with a hot dry spring develop varieties that have consistent high yield potential 
and summer. The growing season varies from 6-8 months and wide adaptation. Greek cereal breeders try to combine 
depending on the latitude and rainfall, which can average the following four characteristics: 
from 3F'-t200 mm per annum. Rainfall decreases frommfrom3F-200pr anum.Rainalldecram romHigh yield potential underwid range of environments. 
west to east. Most cereals are grown in lower rainfall areas id potelu w a o n t 
and with little or no spring and summer rains Pacause of Broad resistancere totorisedisease, espociallyi. rusts.itanc e 
the generally arid climate of Greece, relativei, smitll areas Frost resistance. 
are Irrigated. Such areas are preferred for crops of greater 
economic return such as cotton, corn, rice, sugar beets. The approaches used to produce varieties with wide 
Wheat on Irrigated areas is quite rare, only tor rotation adaptability and disesernistance w selection In segregating 
purposes. Most winter cereal crops are therefore grown generation material and advanced ines at 10-30 loatlion 
under dryland conditions and are rainfed. in the whole country, two generations a yer of a num e 

The soils of cereal ares which have developed from ofcroum InTheselonki, ertlflcialnuladtionwlthdlffelut 
limestone or highly calcareou parent material we generally rams of rusts Ad wry early, nomal and vWy lie ilng 
neutral to alkailne In reaction. Most of them are typical dates for metngmtarLd 
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IM v n ie - of p a liodt are 

a *a i ti, . Ono ganoar ato fell sewing I.gown-I101 flmlnbr Ol "Win uWi h lu on ofari1111110,1 
nosai and the ie"bh iummer sowilne wsgovu under 
khilen Dur ts growth, vesa~,dminaof sijmnrst 
omw ier vo. A third loiuon at an eevation ofI1500m 
is used #r the evaluation of frost resistance in edvanced 
lines. Also, to select varieties with wide adaptation, different 
techniques for measuring adaptation or genotype 
envirownent interaction are used (Finley and Wilkinson 
(1963), Eberhart and Russell (1906), Miller et al. (1969 
etc.) 

Crosses are made in the field during the spring. The 
main selection procedure has been the F2 progeny method 
(Skorda 1973). The higher yielding plants are selected at 
a range of sites. This selection system concentrates on the 
yield of F2 plant progenies over several jenerations. 
Progenies with poor straw strength, late maturity and rust 
susceptibility are discarded, but yield is taken to be of 
greater Importance than other plant characters. With this 
procedure, the initial unit of selection is more the cross 
than the progeny. This enables crosses with the best yielding 
potential to be isolated, so that selection can be concentrated 
in the most profitable area-a necessity when a wide range 
of genetic material is under study. 

Although two way crosses between adapted and 
exotic varieties were common in the early stages of the 
program, later it was found more useful to backcross 
such an initial cross of the same or another adapted parent. 
Intercrossing between our own selections Isalso important, 
Some Interspecific and Intergeneric crosses between 
indigenous grasses as r boeticum, Aegilops spp. are being 
conducted to incorporate genes of resistance to frost, 
drought and diseases. 

In the quality field, the Cereal Institute has the 
equipment to carry out extensive quality testing of flour 
and semolina. Sedimentation test, protein content and 
quality, and bread quality for bread wheat and also 
pigmentation, cooking quality, extrusion suitability, protein 
and so forth for durum wheat are now added to the selnction 
pressure available. These will complement the visual quality 
assessment of seed size, test weight P.d grain appearence. 

All vYtieat brueding work in Greece is based at the 
Small Grain Department ofthe Cereal Institute, Thessaloniki. 

EVOLUTION OF BREEDING PROGRAMS 
Wheat breeding programs started in Greece in 1925 

with loca, adapted genetic sources consisting of 230 
local variable varieties which were known by different 
local names. They were mixtures of 2-5 botanical types, 
tall, very late maturing and rust susceptible. 

The study of all these local materials gave very 
useful informations for the orientation of the breeding 
program In Greece (Papadnkis 1929. Talellis 1963). 

AtUs -n I , 

and Mylb*were releined. 
Then Ahl~W ni crA da b lo Uhes, ig 

eadler flooierlng hWIt this ,s ftln W i P*WeMd*p*B 
marked the beginning of wheat pueni lsGue 
The new lines or 0lk iesihed eider tir#Wthenaldsth 
ones and were thus better ble to, wthiand the molture 
stre of late spring, the hot dry Spring *Ind from Africa 
("Livas' and the late expansion of stem rust epiphytotkcs 
They prodLed relatively good yield of well filled grals. 

These new varieties and also Montana and Canberra 
were accepted by some farmers and they providio the main 
basis for the Greek crop un-' the release of new varieties 
from hybridization, towards ie end of the 1940's. 

The second step In the Greek breeding program was 
the Introduction of meiy exotic varieties, both durum 
and bread, and the testing for their suitability for Greek 
conditions or as parental material. The Cereal Institute 
collection now contains about 1000 entries. During the 
early stage of varletial assessment, it was found that several 
introductions from Australia, and especially from Italy, 
were well adapted to Greek conditions, and in crosses they 
gave very good varieties. 

Crosses involving the Italian variety Rieti, with the 
Australian variety, Quality, have segregated many high 
yielding lines with excellent field characters. The best of 
these lines were the variety G-38290, which was the leading 
variety of Greece for more than 20 years, and G-46025 
for cool regions, because of its resistunce to frost, where 
it was the leading variety for more then 15 years. 

Crosses with Greek and other varieties weie made 
later and gave very excellent varieties, which were released 
and grown for several years in large areas as G-54327, 
G-58383, G-59132, G-61450, Pella, Amyntas, Olymbla, 
Methoni, Electra etc. 

Since 1964, Greek breeders have made crosses with 
Norin x Brevor 10 derivatives from Vogel's material, with 
Greek or other varieties to develop shorter varieties to 
withstand high quantities of fertilizers. From these crosses, 
new varieties with two dwarf genes were developed as well 
as very promising material for further selection. 
Unfortunately in 1964, a new race of P. strilformis, the 
20A, appeared suddenly, to which all these varieties and the 
breeding material from Norin derivative crosses were 
susceptible. 

Greek breeders then started a new breeding program, 
which gave very interesting varieties. Two Italian varieties 
with dwarf genes and resistan to the 20A rac of yellow 
rust were used in P.ses with Greek end other vaietles. 
By growing two generations a year and by artificial 
inoulation of yellow rust and uher ruas in the greanlsOwle 
and field, three new O t4rWatles mi* to Ve" 
rust r6o 2MWfr"-I I " I ",=' afidto fame 
to replam the 0illoW t1ils iU etlsi 
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In the same period, all CIMMYT varieties and 
segrllting material were tested. From thee materials, 
the varieties Nlki and G--O93 Were released in 1965 and 
1910 repectively, which Were grown In limited areas for 
some years. Alm the varieties $lis Cerros, Ycora and 
JUpeteco were selected and are 6rown In the most fertile 
and moist soils, 

Wheat has also been used as a model crop in mutation 
research. The Induced mutations have buon utilized in the 
breeding program. From this program of artificial mutations, 
the variety G-07783 has been selected. It was derived from 
G-38290 after iredlation with thermal neutrons. It Is 
resistant to the three rusts, is short in height and gives 
consistent high yields. Other new promising varieties are 
being tested in trials and very soon will be released to 
farmers. 

Studies on the genetics and cytogenetics of induced 
wheat mutations and structural changes have yielded sone 
good tools and valuable information for further breeding. 
Fundamental studeles are also being conducted at the 
Cereal Institute oin the origin of wheat, monosomic 
analysis, inheritance in general, of resistance to several 
wheat diseases, and the physiology of the wheat plant 
etc. 

The improved Greek varieties have a high tIllering 
capacity to achieve adequate crop density. Under dryland 
conditions adry winter can restrict tillering but, if followed 
by a wet spring, it stimulates late tillers, in these varieties 
to give good yields. These conditions prevailed in 1975-
1976, when production was estimated in April 1976 to be 
1,000,00 tonnes, but the actual harvest reached 1,700,000 
tonnes after some rains in late April and early May. 

WHEAT DISEASES 
They are a major limiting factor to the Greek crop, 

Varieties resistant to two or three rusts help to stabilize 
production. Yellow rust (Puccinla strilforma) is wide 
spread, and in severe infections can cause crop damage. 
Yellow rust has limited the varieties which were grown in 
large areas. Most of the &dvanced lines were susceptible 
to race 20A when it suddenly appeared and wheat breeders 
at the Cereal Iistitute had to start the breeding programs 
from the beginning, and much very productive material was 
lost. Fortunately several sources of resistance have been 
located in many varieties. Resistant genes are being 
transferred to Greek varieties and rapid tests for resistance 
have been carried out to ld selection. Grown varieties are 
resistant to this rust. 

Leaf rust (P. recondite) is present almost every year 

a uum mutm ,,mN W. 

srow vmde m lme i thh esat. bm maA ' 
gmnwsiW Isa PrAlem Inme w L LamAm. are 0nlflt 
for matible vwises, but pWe" vitm m p ame 
Infbcthn beoeim of their awly maturity. 

'A reserch projet snvotlgatngc" kin awssisn 
pethogmnio viallity, race IdentIfPAoion, sources of 
resistance and mechanism of mistan Isbeing conducted 
at the Cereal Institute. 

The wheat breeders at the Cereal Institute have 
developed special machines for field plot work. Thes 
developments ere aimed at improving the efficiency of 
operations and reducing the labour requirement of the 
programs. 

CONCLUSIONS 
In Greece, bread wheat varieties have been developed 

with wide adaptation. This has allowed their distribution to 
many regions of the country. This width of adaption has 
not been achieved among the varieties of durum wheat. 

If production gains are to be maintained, the first 
priority is the protection of present genetic potentials for 
yield from degradations of weather and diseases. 
Improvements in cultural practices will have a large 
stabilizing effect and will allow the varieties to express 
their genetic potentials for yield. On the other hand, the 
danger of losses from diseases with cropping intensity is 
greater because it produces a more favorable microclimate 
within fields for pathogens. An example is mildew, which 
has become a problem in wheat in the last three years. 

Concerning the diseases, no variety has or will be 
developed with resistance to all diseases, or races of one 
disease such as stem rust, because barberry oushes, Berberis 
cretlca, are scattered everywhere on which new races are 
developed every year. Also, winds bring new races from 
neighbouring countries. 

Wheqt breeders in Greece must ;icrease yield stability 
through rbsistance to weather, diseases and insect hazards, 
broaden the genetic basis and increase knowledge on the 
structure ad physiology of the wheat plant as the basis for 
increasing yield potential. 
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From left to right: Dr. Bent Skovmand (CIMMYT), Dr. Janus Matuz, Dr. Arpad Kiss, Dr. Zoltane Barabas and Dr. Zoltane 

Kerterz visit wheat and triticale plots at the Cereal Research Station, Szeged, Hungary. 

WHEAT AREA AND PRODUCTION 
In the 1977-78 growing year, wheat was sown on 13 

million hectares. The growing area has not changed 
significantly over the last ten years and there is ro further 

opportunity for increasing it. 
There was a record average yield of 4 28 t/ha in 

1978. Thus it is possible to export a significant portion 
of the total 5.5 million tonnes yield. Home consumption 

is about 3 million tonnes. 

VARIETIES 
Registered foreign and native varieties grown on a 

large scale are as follows, in the rank of their importance: 

Jubilejnala 50 Native varieties: Improved varieties 

Libellula at Martonv~s~r at Szeged 

Bezostaya 1 MV 4 GK 3 

Sava MV1 GK2 
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NOW 2 MV 2 GK Thzaj
Ahur MV 3 GK Seged 
Kawka 

CLIMATE 

:t Is favorable for growing winter cereals; spring 
wheat is not grown at all. The autumn is cool and rainy, so 
generally wall developed plants go into the winter. The 
winter temperatire falls to -15/.-20oC with breaks. Most 
of the sowing area Is covered by snow with breaks in the 
winter. 

The warm, rainy spring is favorable for the 
development of wheat as well as for the reproduction of 
fungi. The spring season is followed by a dry summer, 
with harvest in July. 

DISEASES 
The most important fungal diseases are leaf rust 

(P. recondite), and powdery mildew (E. grawnInu). In some 
years stem rust and Fusarlum infections are also very 
powerful. Other fungal diseases are dangerous too, e.g. 
Septorla nodorum, Septorla tritIcl, Cercosporella, etc. 

AGRONOMY 
Winter wheat is generally grown in dense sowings, 

with 500-600 seeds/m 2 with a row spacing of 12-13 cm 
and a standard seed grain amount of 200-250 kg/ha. The 
amount of fertilizer used is high viz., 300-400 kg effective 
substance in a 1:1:1 ratio of N:P:K. 

The seed grain supply is centrally organized by the 
state. The state farms and better cooperatives use seed 
grain of the 1st, 2nd and 3rd class and 95 per cent of thd 
total sowing area is in their possession, 

Winter rye issown first, Inthe beginning of September, 
followed by winter barley in the first half of October and 
winter wheat in the middle of October. Triticale issown in 
mid-October. Rye has the highest survival potential 
followed in decreasing order, by frost hard winter wheat, 
the less resistant fodder wheat, hexaploid triticale and 
winter barley. 

Winter barley is very particular about the optimal
sowing time. Summer in Hungary is usually warm and dry. 
Only the early ripening cereals can escape the risks of 
drought. Winter barley is the first to ripen at the end of 
June and the beginning of July. Rye is harvested in the 
first week of July, wheat in the first two weeks of July.
Late wheat and triticale are ripe by mid-July. For this 
reason, thri production of late wheat varieties and triticale 
No 64 is rather unsafe in Hungary. Early cereals are given 
preference over the late ones. In the latest semidwarf and 
semi-tall triticale types, maturity must be advanced to the 
level of that of the intermediate wheat varieties to excape 
damage by drought and hot weather, 

Over the lot 15 years the evelage wheat yield per 
hectare has Increased consistently. Now it is about twice 

as hlh a It was in M. The mst MpomrtMt Ikdetf 
factors are the diseases. 

INEEDIN RESEARCHIn Hungary there are two wheat breeding centers 
viz., the Cereal Research Institute (CRI) in Southern 
Hungary and the Agicultural Research Institute of the 
Hungarian Academy of Sciences in Mrtonvhir, in central 
Hungary. 

The breeding goal Is the improvement of Intensive 
type, sem idwarf, disease resistant varieties with good 
winter-hardiness and baking quality. In the CRU about 
500 combinations are produced per year. 

The F1 and F2 generations are grown in spaced 
plantinge-10 cm within the rows and 50 cm between the 
rows. From the F2 generation, an individual :0Ietion is 
made on the basis of agronomic traits, phenotype, ci ase 
resistance and protein content. Research work on improving 
the efficiency of selection based on qualitative traits and 
yield isalso in progress. 

The grain weight per ear, the number of grains per 
ear and the harvest index seem to be promising for the 
prediction of the yield potential of the lines. (Fischer-
Kertesz, 1976). This is followed by a yield test in a dense 
sowing with the special Seedmatic rod row technique 
in the F3 -F 4 generations. The yield potential of about 
5000-10,000 lines is screened each year. Further yield 
tests are conducted on F4-F 5 on 5-10 m2 large plots in 
four replications. Generally Fs-Fd materials are tested at 
several locations for adaptability. 

The selection for disease resistance is conducted in 
pathological nurseries with artificial infection. The CI 
methods for testing horizontal resistance against fungi, 
primary tolerance and field resistance, give the best 
possibility for a breeder to study these questions (Center 
Pivot Method, Matuz-Mestrhazy-Barabes, 1979). 

The Cereal Research Institute also conducting a 
limited hybrid wheat breeding program. A blending 
technique has been developed for making the separation of 
the two parents possible after harvesting because of the 
transfer of the purple gene into the pericarp of the Rf 
lines. Using restorer lines with apurple pericap, the mixed 
sowing, better pollination, and separation of parents with 
an electrical colour separator is realizable. The production 
of seed grain is economical (Barabes-Kertesz, 1979). 

CULTIVAR REGISTRATION 
Seven new GK winter wheat lines were presented for 

state registration in the autumn of 1978. In the National 
Cultivar Trials on over 14 stations, GK Coongor, OK 
Danko and GK Hajnal wheat cultivar candidates wss d 
the grain yield of the standard MV 4. There was more 
resistance to lodging and les sumoeptibility to dimee In 
the early Winter Wheat Group, GK Caonor ws o bes of 
all 22 cultivars. 
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In 1077, t~o candidates were sent to the National 

Caltivar Trials. One of them, named GK Minaret (originated 

from the CIMMYT program of Turkey) had an average 
yield of 6.13 toha In 1978. It compares fairly well with 
the best Tritfeum metlvum control variety MV 4, that 
produced 6.3 t/ha. 

TPTICALE 

Intreductlen 
The first primary hexplold triticale was developed in 

Hungary by crossing T. turgidum buccale x S. cenrale with 
the aim to supply farms with a constant wheat-rye hybrid 
of GoA productivity, and relatively rich in protein and 
lysine for animal feeding. It appeared later that 20-30 per 
cent triticale flour mixed with 70-80 per cent wheat 
flour gave an excellent, savoury bread of wheat quality, 

The secondary hexaploid triticale No.64 was given out to 
farmers in 1964 and was preliminary relesed after State 
trials in 1968. 

Area end Preductian 
Production has, however, gradually decreased since 

1977. At first, farmers were rather keen to grow triticale 
as new things usually excite interest. The area under 

triticale covered 25,000 he in 1972 with a 17.1 t/ha mean 

yield. Today production comprises only 2200 ha. It replaced 

rye only (,n 3andy soils of better quality, but rye maintained 
dominance on poor sandy soils. Some short wheat varieties 
with proper cultural methods and nutrient supply also 

proved to be superior to the tall triticale No 64 which has 

astrong tendency to lodging. 

Tritisale Types 
The first dwarf, semidwarf and semi-tall hexaploid 

triticale types were developed in 1965. Dwarf triticales 
40-80 cm high are very susceptible to diseases, have poor 
fertility and very shrivelled, shrunken seeds. Some 15-20 
years of breeding may be needed to turn then into 

economically valuable cereals. In the semidwerf types 70-
90 cm high, Bokol6 A2 and Kedvalt A2 promise well in 

nursery trials. The former still needs improvement in 

plant habit as it is of prostrate tillering with a lot of shoots; 
no close stand can be formed In dense sowing. The semidwerf 
Kedvolt A2 is an erect type but its winter and frost 
hardiness Is rather poor. Seed quality and 1000 kernel 
weight must be Improved in both. 

uia ,ft tAt phhifiAd iiIm 1-11 k 4W 
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fixed. Ail three strikie hav tw W" e 1og **Ae 
productivity then No 64. If led. trials confirm their lWi 
results, the strains can wall compete with the ver fertile 

fodder wheat varieties Libelulla, "v. end GK ustod oan 

soils of poorer quality. 

Yeds 
At the Vegetdle Crops Research Institute Kecskemet, 

triticale No 64 has oroduced the following yields on brown 
sand and sandy soils: 

Year Area the) Yield (t/he) 

1975 107 3.35 
1976 187 3.64 
1977 179 3.90 
1978 171 4.39 

Fertilizers 
In large scale production, yields of 4-5 t/ha are 

sought. Depending on precultures and soil analysis results, 

80-100 kg N, 80-100 kg P205 and 80-100 kg K20 active 
agent are supplied in the ratio of 1:1:1. Ni*rogen is given 
in three doses: before sowing, at the end of winter, and 
before shooting. The third dose should be given at the 

time of stem elongation, but on small areas, application 
Involves too much damage caused by traffic. 

On large cereal farms, nitrogen is distributed by 
aeroplane with very good results. In trial plots, %'-IldQnger 

follar spray is applied after heading with triticale. Foliar 

sprays are regularly used on large wheat farms with 100-200 

kg/ha surplus yield attributed to their benefi:ial effect 

Seed Production 
On seed propagation fields of the s , lailtriticale 

5- t/ha are envisaged. In 1978, 5.6 t/ha grain yield were 
obtained. On better sandy soils, the results could be 

maintained and even surpassed by usin-, proper cultural 

methods and chemicals to strengthen ti, ulm. With this 
prospect before them, farmer vould be more willing to 
grow shorter triticale on large areas. Poultry, sheep and pig 
farms still prefer thr constant wheat-rye hyb'rid 'or feeding. 

Diseases ead Pests 
In Hungary, intensive wheat production implies 

higher risks of fungus diseases because of the inevitable 
wheat-maize rotation. Triticale No 64 and the latest 
strains are resistant and toleran, respectively, against 
powdery mildew and the three rust spece. In some yers, 

infection of Fuwlwdu, Ssionw, Orwoplwd/A and 
Ahyndcwpodm cam problems. 
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Mend Distriatiea 
Triticale seeds of first and second degree are marketed 

by the State Seed Company. It distributes quality seeds 
among State and cooperative farms and small growers, 
Seed change is proposed in every third year. Triticale is 
in demand for animal feeding. Growers are, however, 
disappointed by the low fertility and easy lodging of No 64. 
They want types of higher productivity, earlier ripening 
and stronger culms. 

Fedder Trials 
In green fodder trials, mixtures of triticale and 

hairy vetch performed satisfactorily. Similar good results 
were obtained by mixed sowings of triticale and hairy 
vetch for vetch grain production. Triticale does not oppress 
vetch, so good grain yields can be obtained. Rye being less 
particulai and more quick in developing, always -ppresses 
vetch. The fodder is of poor quality as it .ontains less 
vetch which is rich in proteins. For the same reason, grain 
yields of vetch are also low. 

International Cooperation 
Connections were established with CIMMYT in 1970. 

Initially, ITYN trials were conducted, followed later by 
F2 selection and the ITSN autumn x spring trials. From the 

ITALY
 

INTRODUCTION 
Italy grows 3.8 million hectares of bread wl 

durum wheat and barley. Altogether, tbeir productic 
approximately 9.6 million tonnes. The area distribution 
among these cereal species is bread wheat 48.2 per cent, 
durum wheat 44 per cent and barley 7.8 per cent. Imports 
of wheat and other cereals in 1000 tonne units from 
1975-78 were: 

Cree 1975 1976 1977 1978 

wheat (brad "Idurum) 1,246 1,785 1,315 2,700 

barley +ry +oat 849 850 971 1,5 

and soe ots types WoberesliW jurobde10. M 
Indlebtednsw is felt to OIMMY 6Aw el~60dnfr 
and od sed to. it WieNI~ tfi*U t tt 
day length indifferent dIMM yT'trilM 16Ih gMfli. 

Similar good relations ari maiftainid With I;lasd, 
the German Democratic lepiblic, the German Federd 
Republic, and the Soviet Union, where Hungarian mdwas f 
winterhard triticales are selected, 

Unfortunately the development of new triticale types 
and the gradual improvement of *midwarf types still 
require long years. International mutual help isof great 
advantage. In 1978 considerable progress was reported from 
the Soviet Union. The growing area of the semi tall, winter 
hard, hexaploid triticale Harkov AD 206 reached 400,000 
ha (Solundin, 1978 personal communication). 
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@READ WHEAT 
The production, areas and yields are listed below: 

Bred wheat 1973 1974 1975 1976 1977 1978 

Production 8,275 6,812 8,150 6,296 4,313 6564 
(1000 t) 

Area 2,065 2,150 1,993 1,873 1,527 1,825 

0i000ha) 

Yield 3040 3,170 3,00 3,30 2,30 3.050
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Bread produced in Rome, Italy from the following flours-left, triticale 100 per cent; centre, 50 per cent triticale, right, 100 
per cent bread wheat. 

The biggest share of this production Is used for 
bread making (about 6 million t); 0.4 million t are utilized 
as seed for normal sowing; a small quantity for feed and a 
little for export. The daily consumption of bread per 
capita Is 230 grams, which is about half the amount 
consumed by a person in 1946. 

The price is established by the EEC Authority and is 
kept at a relatively high level to assure a reasonable income 
to the European farmers. Compared with other cereals 
(maize and barley) the price of wheat, kept higher until a 
few years ago, Is now leveling off. As far as milling and 
baking quality Is concerned, there Is an Increasing demand 
for a better quality and a corresponding attitude of the 
millers to pay more for wheats of better quality. Usually, 
to meet the quality requirements, conspicuous amounts 
of wheats of avery good quality are imported from Canada, 
USA and Argentina. 

Although the area has been continuously decreasing 
over the last twenty years, total wheat production remained 
constant till 1968, due to the increased yield per ha (50 
per cent higher in the last 15 years). The low production 
obtained In 1977 was mainly caused by continuous rain 
during the sowing period as well by other unfavorable 

situations during the growing season, In 1978 the area 
sown again reached the normal level of the previous year. 
The climatic season was good and consequently the total 
production has been satisfactory. 

Bread wheat is mainly grown in North and Central 
Italy, The crop is normally sown in the three, months 
period October--November-- December. Sometimes sowing 
is delayed until January, especially in the South, because 
of unsuitable weather conditions. In regions where cold 
winters occur, winter varieties are preferred, otherwise 
spring types are used, which are sown in the autumn, 
Harvest takes place at the end of and early July, 

Agronomic techniques an. .jvanced and have been 
applied by almost all the farmers since the first decades of 
the century when the first short straw and lodging resistant 
varieties were developed In Italy and put in cultivation. 

Chemical fertilizers are commonly used In sufficient 
quantities and 80-200 kg/ha N are usually applied two or 
three times. 

Herbicide treatments are also a common practice. 
The chemical control of aphids and powdery mildew Is 
a new practice which Is spreading over the country, Such 
treatments depend upon the severity of the attacks and the 
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.0" 	 IdMind technolouical skill of the fanners. The most 
vedssp101d 46ems am mildew and f and stem rusts. 
fttlm nest occurs very rarely; however serious outbreakcs
of this dies occurred In 1977 and 1978. Other diDsuch 	as Fssrumsp.,W.,&Uetmf. sucha Sspt~ phkblusDurumwu., Fuwium =lp. Oph/lO~jlug grwl 

wd Currowlia are also present in some patches, and 
they very from year to year. 

Pests such as Oulerne melanopus, Oulema cyanella,
Contednledmnage In sometritici,areas.etc., can be responsible for limited 

Varieties 
The list of the cultivars available and included in the 

National Register of Varieties comprises 92 entries of which 
seven are of foreign origin. The varietal situation is in 
continuous evolution. Most of them (64 per cent) have 
been released after 1972. Some old varieties such as San 
Pastore, Mare, Marimp 3, Fiorello, Campodoro, Funo,
Gallini, Argelato, Conte Marzotto, Libellula, De Carolls, 
are still being cultivated but they are slowly decreasing;
others like Mec, Orso, Adra, Aquilela, Sallente, Morendi, 
Flavio, Flaminlo, Sanya, Valledoro etc., seem very 
promising and their hectareage is rapidly increasing.Only a small proportion (one fifth) of the breadwhnta smal poprion (onifti o f dultiosbwhcat areais occupied by varieties or populations not 
Included In the Nationalraroet.es. of In theseRegister 

Though the great majority of the farmers use improved
varieties, the amount of certified seed Isonly 43 per cent of 
the total. 

The Improvement of Italian wheat varieties 
commenced with the pioneer plant breeder Nazareno 
Strampelli. His work led in 1920 to the release of a semi-
dwarf wheat which was early maturing. It was named 
Ardito. It was derived from a cross between a tall hybrid,
which came frm Rieti x Wilhemina Tarwe, and the early
Japanese semidwarf variety Akagomughi. For the first 
time, the yield ceiling of five t/ha was reached, and Italybecame self sufficient within a few years. 


Strampelli also developed 
 high yielding varieties
such as Villa Glori, Mentana, Damiano Chlesa and San 
Pastore. The latter was released in 1930 and is still being 
cultivated on 300,000 ha in northern Italy. Strampelli
also carried out interspecific and intergeneric hybridization 
with wheat and Secale and Heynadia vilosa 

DURUM WHEAT 
Italy Is the biggest consumer and exporter of pasta 

in the world and is one of the most important importers
of durum wheat. The following figures show the production, 
area and yield of durum in Italy: 

Durum whaw 196.748 1976 1976 1977 1978 

Total Production 2,105 3A60 3,218 2,018 3,20 
(100)". 

Area 1100 he) 10l 1.1111 A7II, 1 1 

Yield (kohl.)1* 2t 1M IS $i
 
to f... .. p
spaghjwi, macaroni,Is used t mmnUtowis pt0if Pnghgb 11•noodkes eto). The ooniple O 

mcsiv Ts 
then products Is very high but It Is dmal &*y viz, 
from 32-29 kg/capite/annum, over the last yars.

Durum wheat is grown mainly in oAth and Central 

tti 	 , hisk it decve uilsW6iz 

Italy. The development of new high yielding varieties has 

moved the limit of the crop northward into fertile soils 
and in some areas of the PO Valley, which was previously 
occupied by bread wheat. 

In spite of the high yield obtained in these limited 
areas, the national average yield remains relatively low. 
In fact, the large typical durum areas have received little 
benefit from the Introduction of the high yielding durum. 
In these areas the most cultivated varieties are Cepeiti,
Patrizio, Appulo and Trinakria (the last one is the best 
for protein and technological quality). They are all rather 
tall, early flowering and ripening, and are susceptible to 
lodging. 

HYV 	DURUM$ 
The most Important high yielding varieties are Creso,Valsacco, Valnova, Valgerardo, Velflora, Valnera, Valselva,

Tito. Compared with Capeiti they are late flowering and 
late ripening; some of them show remarkable resistance tostem rust, leaf rust and mildew. They are recommended for 
fertile soils with good availability of water and N fertilizers. 
In such conditions, their yielding ability is competitivewith bread wheats. 

In the following table, the grain yields and hectoliter 
weights of bread wheats and durums (Capeiti, Crew and 
Tito) are compared In more than 80 trials In Central Italy. 

rad Wheats Our.. Wheats 
Brneriedr Flmino) Capsiti Crs eTito 

Mean Yield. 54.01 40.58 58.83 58.43 
(100 kg/ha)

Mean hectoliter 77.65 81.29 81.95 77.37 
weight.(kg/hI) 

All the high yielding varieties, except Tito, are semi. 
dwarf types with Norn 10 genes. Tito Is the only variety 

which Is competitive with ssmidwarf types in yielding
ability and lodging resistance. It was selected at the 
Casaccl-CNEN from a cross between Lakot and 
Castelporziano, which Isashort straw mutant from Crepelli.
Under very good agroclimatic conditions, Tito representsa valid alternative to*the monocultu.- of Norn 10 types.
It is a semi winter type and cold resir" . 

Among the new varieties, Creso Is,*i most important 
agronomically and economiclly. It was released in 1974; 
more than 300,000 he were cultlveWd In Italy In the 
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moo 1977-78. With Capeil, Patrizio and Appulo it Is 
the most cultivated durum in Italy. 

The tochnological quality, mainly expressed by 
spelhett mdkng propertles,.is considered In Italy a very 
Important character, which must be safeguarded whenever 
new varieties ae developed and new areas are occupied 
by durums. 

At the moment 63 varieties are included in the 
National Register of Varieties; only three of them come 
from abroad. Most of the70percentof the present varieties 
have been released after 1972, confirming the significance 
of the breeding work in this crop. 

Only 10 per cent of the national durum area is 

cultivated with varieties not included in the Register, 
while 80 per cent of the whole durum area is still cultivated 
with non certified seed. It means that a lot of seed Is 
multiplied on the farms or is coming from farmer's 
exchanges. 

BARLEY 
It is used mainly for feed, both as grain and as silage, 

and for the produrtion of malt for the beer industry, 
Sometimes, especially in South Italy, it is sown in the 
beginning of autumn, mixed with some beans to be used as 
fodder, 

Total production, area and yield statistics are: 

Barley 1905-66 1975 1976 1977 1978 

Total Production 254 647 755 677 790 
(000 t) 

Area (1000 ha) 179 249 274 290 294 

Yield (kg/ha) 1,420 2,600 2,760 2,330 2,690 

The total production meets only 30 per cent of the 
Italian needs, and a relevant amount is imported. From 
1966- 1976, tuje sown area increased by 50 per cent and 
production by 200 per cent. The higher yield per hectare 
is due to improved varieties, extension of this cereal onto 
more fertile soils and improved agronomic techniques. 
Winter habit and spring varieties are sown from October 
to the beginning of December; spring sowing is carried 
out from January to mid March. 

Seeding rates are 120-150 kg/ha for two row varieties 
and 100-130 kg/ha for six row barley. In this way, a 
density of 350 seeds/m 2 can be assured; for spring sowing, 
densities of 400-420 seeds/m 2 are recommended. 

The rates of nitrogen fertilizers are generally within 
the range of 50-90 kg/ha N. 

Seed is treated with chemicals against pathogens, 
The most common diseases are powdery mildew, 

Rhynchoeporlum, Helminthosporlum, leaf rust, etc. 

Varieties 
For sometime, Italian plant brelers has$ mili' 

barley. Due to a big shortap of eedoetf Onthere hubh 
a recent emphasis pieced on beutW kIpmvWmeA 11* 
cultivars Included in the National eMgi"er of Videtes 
now number 53, of which 45 have aome from aroad 
especially from Central and Northern Europe. Some 86 
per cent of the cultivars in production have been releaed 
after 1972. 

Lodging and disease susceptibility are the main 
problems in barley in Italy. 

TRITICALE 
It is becoming an agronomic reality in Italy both 

in some experimental stations and in farming. Research 
activity and triticale hrreding are carried out at the Casaccia 
Center. Primary triticales, obtained from crosses of new 
durum varieties (Creso and Tito) with semidwarf autofertile 
ryes, have been produced, selected and crossed with 
secondary triticales. A lot of segregating material and 
numerous secondary triticales received from CIMMYT, are 
grown and selected for breeding purposes. About 1,000 
new lines are tested every year in the preliminary trials. 

Selection is differenated according to the types of 
areas in which triticale may be introduced, and according to 
its specific utilization. In the dry areas of South Italy 
(Sicily and similar Mtditerranean Regions) some triticale 
lines outyield wheat and barley. Their test weight is 
relatively good (74-76 kg/hI ). Howiver, it is rather 
unlikely that triticale can compete, in these areas with 
durum wheat being priced much higher than other cereals. 

In so.ne fertile soils of the Mediterranean region, 
triticale can express its high yielding potential because of 
the very good climatic conditions during the filling and 
ripening periods, In such areas the I ,t triticales outyielded 
the best wheats and barley, test wights wero 75-76 
kg/hl, extraction rates ranged from 59.7-66.7 per cent, 
protein content from 12.1-14.4 in the grains, and from 
10.4-12.3 in the flour, and DBC values significantly 
higher than in wheats. Different lines show promising 
technological data and genetic varJ:!hillty for farinograms, 
alveograms and extensograms. 

Bread has been produced either in the laboratory or 
at typical Italian bakers, without adding any conditioners 
or emulsifiers: the triticale bread is good for bread, texture, 
crumb color, flavor and taste. However, in the present 
Italian bakery situation, the use of triticole for bread 
making is not foreseeable, at least in the very near future. 

At the moment, one line is used both for silage 
(higher production but less palatability compared with 
barley) and for fed. 

Other interesting areas of selection are the mountain 
regions and foot hlls of the Alpes, where wintar habit 
and cold resistant types are necessary. In th.e areas, 
triticale competes successfully with feeding barley. 
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NmTHERLANDt 

ASEA AND 1RuUUSTIOi the soil after the winter, ThereI a regional aivlty srvie. 
in 196 the total amre which gives fertilir N advice to the fennrs, based onofarable crops was 922,578 ha. 

By 197T It had gradually diminished to 683.315 ha (a soil N determinations. The total amount of N which hi to 
reduction of 25 per cent) mainly as a result of expansion be available for a good yielding crop, should be between 
In industrial and residential land. The wheit crop now 150-200 kg/ha. 
occupies about 125,000 ha (18.3 per cent) of which Small quantities of K and P (sbout 40 and 20 kg/ha 
approximately 100,000 ha are grown with winter wheat. respectively) are applied because a considerable amount 

The remainder Is planted with spring wheat. These ratios may still be present after the previous crop is removed. 

differ somewhat from year to year depending on the fall This is mostly potatoes, but also sugar beett. 

weather conditions. 
The current statistics on yield, area and production DISEASES 

for winter and springs wheats are: The most devastating wheat disease is stripe rust 

Crop Yield Area Preduetlen (Puccini striiformis), which can become epidemic around 

(1000 kui/he) (he) (1000 kg) the stages Fg-FIO. It does not occur every year, but when 
it attacks, the yield losses may be as high as 40 per cent. 

Winter 5.550 98,375 545,981.25 It is difficult to predict when this rust will be a problem. It 

Spring 4.525 27,900 126,247.50 may be as often as once In every 5-6 years. 
The next most important disease is leaf rust 

The long term yield increase is 1.5 per cent. The (Puccinia recondite f.sp. tritici). It is not as severe as stripe 

values in 1000 kg/ha were the yield averages over the (yellow) rust, but occurs more frequently and causes an 

period 1973-76. The moisture content was 16 per cent. estimated yield loss of 20 per cent. Septoria nodorum is 

a very severe problem in some years (e.g. 1972). It can cause 

EXPORTS AND IMPORTS yield losses of up to 40 per cent, but normally about 6 

Only a small part (_±5 per cent) of the total wheat per cent. These figures have to be interpeted carefully, 

production is used for breadmaking, because of the poor since diseases almost never occur alone. 

dough and baking characteristics (10-11 per cent protein). There are some tendencies which indicate that the 

Some 250,000 metric tons are used for animal feed. The disease situation is more severe at present than 10-20 years 

remainder (_±400,000 metric to'ns) is exported. The annual ago. The high N applications and the uniformity of modern 

import of quality wheat from the North American continent varieties may be debited for this. Fungicidal treatments 

and Francd amounts to about 1,850,000 metric tons. of the crop are common practice. Farmers are advised when 
to spray. 

CLIMATE AND PRODUCTION 
The winters are generally mild and the summers are SEED INDUSTRY 

cool. Rain may fall throughout the year. Annual average The industry is private and seed production is well 

rainfall amounts to 765 mm with 216 days receiving more organized. The Department of Plant Breeding of the 

than 0.1 mm. The hours of sunshine/year are 1572. The Agricultural University apart from teaching, is involved in 

mean temperature in January is 1.70C and in July, it is basic problem oriented research. A public funded 

17.0oC. government institute (SVP) conducts crop oriented, more 

The winter crop is planted In the fall, from mid October applied research in problem areas. It supplies private 

to mid November. Flowering is around June 10th. The crop breeders with promising breeding material. 

Isharvested in mid August. 
The spring crop is planted from March onwards, VARIETIES 

preferably as early as possible. Spring wheat flowers some Farmers can choose their varieties from the 

two weeks after the winter crop and the harvest is also two descriptions in the national field crops variety list. Some 10 

weeks later, or more varieties of winter wheat are generally described 

Cool summers generally lead to high yields and low therein with recommendations how to grow them. For 

protein percentage, while higher temperatures generally- spring wheat, a smaller number of varieties Ispresent. 

inverse this picturo. The adoption of new varieties by the farmers is very 
rapid, since they know that only good varieties are admitted 

FERTILIZERS to the market. A thorough study of all the characteristics 
On the average, 95 kg N fertilizer are applied to winter of a variety and its performance is carried out by a 

wheat. The quantity Is dependent on the amount of N In govemment Institute (RIVRO). 
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The P1-1slW vedats now in production @MArminda, 
OCarib, Ok0, bonta nd Durn. Doneta and Durin were 
filet rom this year, Arminde since 1976, Ocapi since 1975 
and Cnlibo is sightly older (1968). The height of then 
varieties varie between 80-100ca. 

IPO 
This organization viz., Institute Voor Planten-

ziektenkundig Onderzoek (Research Institute for Plant 
Protection) is located at Wageningen. 

It organized the European Wheat Rusts Nursery 
(EWRN) which was sent to 200 places in 43 countries. The 
EWRN comprised the most important European Wheat 
cultivars. 

In Italy races 40E8 and 41E136 seriously attacked 
the highly susceptible varieties a ld In Spain and P.irtugal 
the introduced 'Mexican' wheats .yere heavily infected by 
races 38E16 and 41E136 being new in both countries. 
In East Europe the variety Save highly susceptible to almost 
all races of yellow rust was again seriously attacked, 

Results in Wageningen showed the presence of races 
41E136, 106E139, 169E137 and 233E137 in Belgium, 
104E41, 104E137, 105E137 and 168E137 in West Germany, 
41E136, 106E139, 169E136 and 232E137 in France, 
32E0, 32E64, 40E8 and 169E136 In Switzerland, 41E136, 
104E137, 106E139 and 108E141 in Yugoslavia, 104E41 
in Poland, 33E128 and 104E137 in Czechoslovakia, 
104E137, 106E139 and 108E141 in Hungary, 6E16 in 
Greece and 38E146 in Finland. 

In separate fields (race nurseries) additional data were 
obtained on the specific and tion-specific resistance of 
the EWRN wheat cultivars by inoculating them with races 
41E 168, 104E41 and 169E 136 and by inoculating them inwihtheseeiig2 sagEropanandnonEuopen
the seedling stage with 29 European and non-European 
races. The varieties Benno, Persues, Pr Sd Sldi 

Welque, Winnetou and Zorba, deriving their resistance 
from rye as Clement, showed resistance to the Clement 
race 232E 137 as well as to the new race 169E 136 attacking 
Clement too. The new race 41E168, render!ng ineffective 
the resistance of Anouska, was also virulent to Caribo' 
and Okapi. 

In four field experiments, triadimefon (Bayleton, 
125 g a.i./ha) proved to be much better than tridemorf 
(Calixin 560 g a.i./ha) + benadonil (Calirus, 500 g a.i./ha) 
for the control of yellow rust in highly susceptible varieties, 
Yellow rust in moderate susceptible varieties was also 
controlled effectively with tridemorf (Calixin 560 g a.i./ha). 
The fungicides were combined with maneb (1600 g a.i./ha). 
The results further indicate that the time of application 
should be made dependent on the disease development. 

In Europe there was little or no yellow rust in barley 
(Pucclnia strlfformis f.sp. hordel). Results of comparative 
tests indicated that the race attacking barley in South 
America is identical to that prevailing in Europe. in a race 

nursery Irsosuietedwr*hrm24 tw*&-Vum61 0 
all varieties of CIMMYT's Intenational barley numny wse 
severely infected. 

DEVELOPING COUNTRIES 
Virulence of yellow rust in wheat was surveyed by 

the Regional Disease Trap Nursery (RDTN) set up by 
CIMMYT In the wheat growing areM of Asia and Africa, 
and by the Ensayo Latino Americano de li Roy. (ELAR) 
in South America. Rust samples from both nurseries were 
sent to Wageningen for virulence analysis which was made 
by inoculating the most important varieties of both 
nurseries with spores multiplied from each sample. Yellow 
rust severely attacked the wheat in northern Pakistan, but 
not the adjacent wheat in northern India. In the latter 
country, the susceptible varieties were in time replaced 
by resistant ones. 

CIMMYT's nurseries comprising 1134 varieties of 
bread and durum wheats, triticales and multilines were 
tested in the field on their resistance to a mixture of races 

32E96, 34E139 and 232E137. The majority of the wheat 
material showed an adequate level of resistance. 

IPO and CIMMYT jointly organized a Regional 
Workshop on Wheat Rusts Methodology in Turkey and 
Kenya. These workshops financed by the Directorate 
for International Technical Aid have the objective to train 
personnel of national wheat breeding stations in the use of 
techniques and equipment developed for handling the rust 
diseases in the field aswell in the laboratory. Theworkshops, 
the first of which was held in India in 1976, also comprise 
the provision of equipment to the stations. 

BARLEY AREA AND PRODUCTION 
In the five year period 1974-1978, barley averaged

about 71,000 ha (10.4 per cent) of the total area sown to 

arable crops (686,160 ha). For the period, the averaged 
statistics for yield, area and production are: 

Crop Yield (t/ha) Area (ha) Productien (t) 

Winter barley 4.92 9,260 45,943 
Spring barley 4.3 62,000 265,239 

Approximately 87,000 t (±30 per cent) of the spring 
barley is used for malting, of which 27,000 t (±30 percent) 
isexported to Belgium, France and the Federal Republic of 
Germany. The remainder of the spring barley and the winter 
barley are used for feed. 

BARLEY GROWING SEASON 
Winter barley is sown earlier than winter wheat, 

namely the end of September. It is normally harvested in 
mid July. Spring barley is sown at the same time as spring 
wheat. It is harvested in mid August. 
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FERTILIZER 
The average application to spring barley is 50 kg N/ha. 

The amount depends on the quantity remaining in the soil 
after winter. The previous crop is mainly sugar beet so 
only small amounts of K and Pare applied. 

BARLEY DISEASES 
Erysiphe graminis was the most damaging disease in 

spring barley in earlier years. Nowadays Rhynchosporium 

secalls can cause some yield loss in winter barley. Fungicidal 
applications are commonly practiced to reduce crop damage. 

BARLEY VARIETIES 
The principal spring varieties are Pirouette, Aramir, 

Trumpf and Mazurka. The last named isthe oldest, having 
been grown since 1970. The main winter barley variety is 
Banteng.
 

The seed production industry isthe same as for wheat. 

NORWAY
 

IcIF
 

41 
t 

Harvesting spring wheat breeding material in Norwzzy. Wheat production meets only 20 per cent of home consumption at 
present. It isplanned to increase production by 50 per cent by 1990. 

AREA AND YIELDS 
The total small grain area isapproximately 300,000 ha. 

In 1978, barley was planted on 185,000 ha and there were 
97,000 ha with oat, and 20,000 ha with wheat. The goal 
is to increase the total area to 360,000 ha by 1990. The 
average yields in 1978 in t/ha were 3.61, 3.77 and 3.89 
for barley, oats and wheat respectively. During the last 25 

years the yields have increased from 2.0 t/ha to the 1978 
level. 

Barley and oats are mainly used for feed, and a total 
of 500,000 tonnes of feed grain are imported annually. 

Wheat production covers only 20 per cent of the 
consumption. It is aimed to increase this figure by 50 per 
cent by 1990. 
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PISITIL SlU8 
Noey eximports fertllor and th domestic prices ae 

raletively low. Normal nitropn applicatloris on small grains 
range from 100-10 kha. 

PRODUCTION PRACTICES 
Small grain production is concentrated in the south 

eastern part of the country between 590-620 N latitude, 
and in a smaller area in Tr6ndelag between 630-650 N 
latitude. Planting starts In late April In the earliest districts, 
and continues through May. A small area of 3000-5000 ha 
are planted to winter wheat In September. All small grains 
are harvested In August-September. 

CLIMATE 
The average April-September temperatures range 

.rom 1OC-140C and rainfall varies from 300 mm-400mm 
during the summer months. In south east Norway, there is 
normally a drought period in June, and approximately 20 
per cent of the small grain area is sprinkler irrigated. 

DISEASES 
Powdery mildew, Septoria and take-all are the most 

Important diseases of wheat. The barley diseases are mildew, 
Rhyncosporium and Drechslera. 

SEED INDUSTRY 

This industry is operated privately, but the State 

Seed Testing Station is reponsible for seed certification. 

BREEDING PROGRAMS 
Small grain breeding programs were initiated in the 

early nineteen twenties. The Agricultural University and 
the State Experiment stations are responsible for both 

breding and variety testing. 
Of spring whess, only Noerwoglu varieties wegroIn 

Runar was released In 1972 and RenD l 10 7. hey 
are both short statured, early maturing vaiete w6 tho 
German I resistance to powdery mildew. Both ae hih 
yielding and Rano especially isresistant to sprouting. The 
winter wheat varieties Kjildar and Ride were selected 
for wintet -hardiness, resistance to snow molds and eadInes. 

Since the late nineteen sixties, CIMMYT nurseries 
have been grown at the Agricultural University. The 
CIMMYT germ plum has been extensively used in the 
wheat breeding program. Many of the Mexican varieties 
are heading earlier than the locally adapted varieties, but 
they are later at maturity. 

Because earliness is the main limiting factor, it Is 
not expected that there will be varieties in the CIMMYT 
nurseries for direct use under Norwegian condition. In 
1979, however, Nacozari 'S'and Mapache are being tested 
in larger plots. 

Primarily the CIMMYT nurseries are used as parent 
sources in the Norwegian breeding programs. It is hoped 
that the results from the high latitudes regions will help 
CIMMYT produce varieties with even geater adaptability. 

TRITICALE 
Varieties tested often grow late tillers. To date, a 

triticale has not been found that is early enough for the 
Norwegian climate. 

BARLEY
 
The area sown is split mainly between the Norwegian 

6--row varieties Lise and Yrjar and the 2-row varieties 
Gunilla (Swedish) and Moyjar (Norwegian). About 8-10 
other varieties are grown on limited areas 

POLAND
 

INTRODUCTION 
Wheat breeding in Poland has a long tradition reaching 

back 120 years. The oldest breeding station, which continues 
its work uninterruptedly to the present day, will celebrate 
its centenary in 1980. It is the Plant Breeding Station in 
Dahk6w in the northern part of the Radom District In 
Central Poland. 

Cereal seeds are bred mainly by two state institutions: 
The Institute of Plant Breeding and Acclimatisation, and 
the Union for Agricultural and Horticultural Seed Production. 
Testing of new and cultivated varidcies is done by the 
Centre for Testing Varieties of Crop Plants in Slupia 
Wielka, and also by several score of experimental stations 
throughout Poland. The results of these trials which usually 
last 2-3 years, are decisive for qualifying new varieties for 
release and for the removal of older onfs. 

AREA AND PROD bCTION 
The statistics for 1977 are: 

Crop Area (1000 ha) Yield (1000 t) 

winter wheat 
spring wheat 
winter barley 
spring barley 
winter rye 
spring oats 

This production, 

1,561.8 4,572 
272.1 736 
71.5 229
 

1,163.9 3,167
 
3,115.7 6,250
 
1,096.6 2,265
 

although increasing continuous:y 
does not satisfy market requirements becase of the high 
demand for grain as fodder. 
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GLIMATE 
Poland lies on the borders of two climatic zones: 

omanic and continental. which results In high variability 

of climatic conditioM over the yeas. Therefore In various 

years, crop yields are Influenced by various climatic and 

pathological factors. In oun-rt to the year 1977 when 
disems were the main factor reducing the yieds, a mild 

winter In 1978, a favourable distribution of precipitation 

and a prolonged growing period In most regions, have 

favored avery good harvest. Only the north-western region 

suffered a prolonged drought. On the other hand, incessant 

rain made the hdrvest very difficult, and 4msed losses in 

the crop. 

FERTILIZERS 
The mean use of the fertilizers NPK is 189 kg/ha, 

(consisting of 63.9 kg/ha N, 49.2 kg/ha P205 and 75.9 

kg/ha K20) plus 125.4 kg/ha CaO. In general, the supply 
intensive wheat cultivation,of fertilizers is sufficient. In 

doses up to 300-400 kg/ha NPK are aplied. In some 
and it is supplied in theregions, magnesium is deficient 

form of magnesium lime. 

PRODUCTION PROBLEMS 
Cultivation of winter cereal crops prevails in Poland 

over that of spring varieties for climatic reasons. Because 

Central Europe spring droughts are relatively common, 

the winter cereal varietie. better utilize the moisture 

stored in the soil during winter. In some years, the 
protracted winter causes a delay in spring seeding and this 
unfavourably affects the yields of spring cereal varieties, 

Owing to the prevalence of light and partly acidic 
soils, the proportion of rye culture is high. Poland is second 
after the U.S.S.R. as regards the area sown with this plant 
and in relation to other cereals, rye production in Poland 
is of paramoL t importance. In the six-year period 1973-
1978, rye yields have doubled as compared with the 
analogous period 1950-1955. This can be attributed 
jointly to the influence of fertilization and to the 
introduction of new varieties, 

These factors have increased production although the 

area sown with rye has diminished from 5 to 3 million ha. 
In the some period, wheat yields have increased from 1.3 

to 3.0 t/ha. 
Because of the variable climate of Central Europe, 

various factors are decisiv for the crop in different year. 
In view of frqumt and violent stoms and downpuurs in 

summer, one of the moat important factors decihing yield, 

.bissukampeW u ~~ 

ft~'mom 

hu go vrf 

With a ong tylW - e-*r on im ai 
prticulsly rye and bedw, alffer barm IWlbeWo 
fungi of the Ipus FuIam, WiaNly F & # 

The most frequent i.om11 elble, i4ne, 
barley I- mildew, EftnfVeut~ whilh 'its Vieliub6V 

about 20 per cent,a o -s 1nrW 31111111p0rmat 
Les frequent and occurring 1.iltoly one in a few 

yes Is wheat septorloas, mainly 444Wb nodam on the 

lewes and heads, and.a'o brown rust fack* Dcif 

The lose due to a high ticidnce o: them dl may 
reach as much a 40 per cent.- .A : 

Black rust, Pu1cnId ,lilas; isfiequent In south

eastern Poland. A high, disastrous inckknoe was noted in 

the whole country In the yews 1932 and 1972, causing 

losses in wheat reaching more than 50 per cent la some 

regions. 
Yellow rust, Puccina.l gbmrurm, occurs sometimes 

on wheat, particularly In the vwtern end southern regions. 

Its spread, however, seems to be restricted by low winter 

the losses caused by this diseaseteperatures. Therefore 
are relativ,)Iy low. 

viz.,Besides Fuweium nlvale, another ipecies 
Fusarium culmorum infects the heads in tome years, 

particularly in rye and wheat. The losses in rye, measured 

by the depressed 1000 grain weight in some cases reached 

30 per cent in 1977. Root diseases Cercdporella 

herpotridhos ad Ophlobolusgwinis may be important 

on heavier and lighter soils respectively. 

SEED INDUSTRY
 
Seeds are produced by the State Union for Agricultural 

and Horticultural Seed Production. Its legal basis is the 
Law on Seed Production, which obliges farmers to renew 

the seedirog material every three or four years. On the 
other hnd, the it'ate farms use qualified seeing material 
for ttvd whole of their plantations. This warrants a relatively 
rapd( introduction of new varieties. 

Annual production of basic seed and super elitis of 
cultivated cereal varieties is achieved by maintenance 
breeding by the breeders. The laiter also produce basic 

seed and super elites of nely bmd ceeal varieties in 

quantities sufficient for their inecripen Into h Catalogu 
of Regiterd Varieties. Parwellg vemy PrOs Mw 

varieties, nrpnduclo is emi d esrir, on the bb of 

proviional seed esrtlloul. t Ow at orn mesn vf 

Introdumtio of suh a vwW ov11Wr esail wk Ohe 

bredr dspomofdv&111 tul er thirdembs " 

de.& of am ulem doat I ww d ilt and 

smekmd eMw
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Tie mnost bliotant vieties In paduction wre: 

Cera) 	 Year Reled 

Winter wheat 	 Graa 1970 
m Jane 19751975 


spring wheat Kolibd (W.Germany) 1972

Alft 1974Adl. 1974
 

Winter barley ogelsinger Gold 


(W. Germany) 197C 

Xsnia (E.Gennany) 1969 


Spring brAdey Aj mir(Netherdands) 1974 

Trumpf(E.Germany) 1975 


Winter rye Dafkowskie Zrote 1968 

Deakowkie Now. 1976 


Spring oats Leanda (Netherlands) 1974 

Diadem(Czechoslovakia) 1972 


Among the nrw varieties which are tested In state 
trials or have already gone through the experimental 
cycle, the following seem very promising: 

Winter wheat 	 Modra, released In 1978 

18872 

P 579673 


Spring whPat N 952 

N 962 


Winter barley Beka, reeased 1977
 
513%9 

Oats 	 Markus, released 1979 

PROMISING MATERIALS 
In 1978, four new Polish varieties of winter wheat 

were released for production. They included the 
high 	 yielding and lodging resistant Modra and the very 
lodging resistant Begra of high milling and baking value. For 
state trials, a number 	of new varieties hove been released, 
among them several promising winter wheats. 

TRITICALE 
The first six Polish winter triticale varieties are 

being tested in official trials; three were bred at the Plant 
Breeding Station, DaAk6w-Laski, of the Union for 
Agricultural and Horticultural Seed Production; two in 
the Institute of Plant BreM.ig and Aocllmatlseon, and 
one in the Agricultural University of Lulin. 

The best yielding of the variaties, LT 170T3, 
produced 0.6 t/h more in six trials *n the winles whe 

~ 
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In yosas when the dbm dhlm km N Ift ift 
the yolds wre dmeft. bo S9S smth - wn 
fvourble to orel pood, the tuued VW of o offt. 
tritiodh trisaIn oip A wastIn ChorAi ans relsi, 
liot eW"Irne sON). wam S eA 

hus, On Iof hlenswpiator a prcee by, a ws of va~laan uldwgn1 t 

may oeontribl to thestbistion ofceeaml ylie inPolad, 
perticularly In regine wheremudor role, end also on infetion with diea,. playssoils of a tramltlonel d aramer. 

w on l f a tim Cdun
The 	 Propagation of tridool 11o am in produon 

requires much circumsection. The vltiss po"etly 

submitted for trials still have some dortoomings; their 
winter hardiness and resistance to Iodging ame still mostly 
unsatisfactory. 

However, it Is hoped that, after further trilb, at 
lont 	one new variety will be tentatively rleased. The 
tempo of progress In breedirg soms to lndklce that in 
a few years time, new and much Improved varietes will 
appear. An International Meeting of the Corea Section of 
Eucawi devoted to 	 the breeding of triticale, will take 
piece in Poland In 1979. 

In view of the perspectives for Introducing triticle 
for production. problems have to be solvod connected with 
the cultivation methods of varieties in various environmental 
conditions In this country and with methods of sd 
production, such as the necessary frequency of seed renewal. 
Ioltation of plantations, methods of sed harvesting, drying 
and sed dressing.
 

Pertinent investigations am pertly under way.
 

PRODUCTION PRACTICES 
Cereals in Poland am' not irrigated. Depending on the 

region, the seeding date for winter cereals is from the 
10th September to the 20th October and in the western 
provinces, sometimes to the and of October. Spring varieties 
am usually sown between the 1st of MaRch and 15th of 
April, dspondinj on the war and nglJn. Th earlier date 
of winter seding concern the eesstsn reglons, and those of 
spring varieties, the western regionm 

Winter coemes am hveted from August 1-31, 
depending on the season. 

CROP UTILIZATION 
A Imp part of the grain of bred wemt and rye is 

und a fodder. 

VIALiTY 
Meet of thu whnor ~ GUILte m of .. Im or 

poor kdih qude a do 6 Om r Vert oflthe e 
v8e1 . A m Pd fb **maom f. pfsn% 
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tuempont wit hNO tea tur. The evea gentic 
beheding soltin will take much lonper, because it will 
have to take Into account, the results of the above 
mentioned biochemical saudies. This is one of the reasons 
why the broeding of hexaploid winter triticae, the grain 
of which has anw h higher nutrient value then rye, arouses 
greet inltes In Poland as fodder. 

INTERNATIONAL CCLLAIORATION 
Collaboration with CIMMYT relates mainly to wheat 

and triticale. CIMMYT wheat lines In general cannot 
compete under central Europea, conditions In yield with 
the varieties bred in Europe. On the other hand, 
they are a valuable source of resistance to disease, to 
lodging and earliness in the Polish programs of both winter 
and spring wheat breeding crones between winter and 
spring varieties. 

Two promising new spring varieties, N 952 and N 

asI ainnudkmm i M11w 
cPndisued or seer yaMie s E 
CIMYT varies 010 M011111111 11111011 
lauc omlidm vi., w v a saw., i is 
true for the ITUN. Of w 10 PO l 
Is the collalmratlon in'the propom o*1141 e 
cae with winter ones, towards the Wir Rm. Hism 
them Is much Interest In F2 popuations and In edq 
block nurseries. 

A valued feeture of the collaboration with C14MYT 
isthe opportunity for Poland to take pert Ir the pog' 
not only by the evaluation of 1he materil and the ply 
of Information, but also by wipplyin tridtle, ni and 
wheat srans which m incuded In he crnse and the 
triticiematerlalwhichisalso uiptedo th ntirntional 
crossing block. Poland Is keen to continue collaboration 
particularly because of the poesibility of including Polish 
high yielding rye varieties and strain; Into the International 
program. 

PORTUGAL
 

AREA AND PRODUCTION 
Provisional figures Issued by the National Institute 

of Statistics for the 1977-78 wheat crop show that 351.500 
ha were sown, which produced aharvest of 252,200 tonnes 
at an average yield of 718 kg/ha, 

Compared with the figures for the 10 year period 
before 1978, there has been a drastic overall deterioration. 
The wheat averages for 1968-77 were 404,000 ha, 571,000 
tonnes and 1,2 10 kg/ha yield, 

The same trend has occurred with badey. The 
averages for the 1968-77 period and aso the 1978 averages, 
shown In brackets, were 94,000 (72,000) he, 72,000 
(39,000) tonnes and 740 (544) kg/ha, respectively, 

As a consequence of a decline in all of the wheat 
area, production and yield, the need to import hes been 
severely Increasing. Wheat production in 1978 was not 
enough to feed the Portuguese people for four months. 
Normally, wheat products am among the cheapest foods. 

CLIMATE 
To a large extent, the mxocess or failure of small grain 

production in Portugal is Influenced by rainfall fluctuations; 
In the period Decmner-March too much rain is decisively 
a negative factor, meanwhile in April-May drought Is 
& botherImportant cause of yield losses. 

The climatic conditions, In 1977-78, were not 
favourable for high productions of cereal crops due to 
heavy rains throughout the wet period, particularly in 
December and February. Wheat and barley were most 
affected compared to oats, which showed better tolerance 
to waerWoggoils. 
BREAD WHEAT AND DURUM PRODVCTION 

Wheat can be grown aver,, where In Portugal. It is 
only grown under dry farming rxnditions and occupies 
about 50 per cent of the ao urder winter ceremis. 

The most important wheat growing area is 
concentrated In Alentejo, which It. In southern Portugal 
comprising Beia, Evora and Elves mglon. Hem, breed 
wheat is the dominant crop; durum wheat i well edapted 
to deep and day soils of Alentejo, but at preaset, Its 
growing area Isvery reduced partly due to the low potntial 
of the varieties and partly due to the poor pri paid to 
the farmer. Under these conditions, dwmnes what amounts 
to less than 3 per cant of the national pradutlon. 

In Alentejo, wheat is so by bmadcast usally 
from the end of Orobr to mid Deseide. The seed 
raw rage from 10-10 k*%L $ai dr iwe only used 
by alw farmers. Bleam th wimm an nt me., dimet 
all vaietie am *itpes Suoll ifto s hauead in 
June and d"MINwset Iem mkd im-nW Jly., 
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sss4es -, w gow. Surbele w is the most 

wdepNa Variety, ISo nadvevariety well adpted to the 

h m, emMM~l OoNdItioGU of the upands, but ;tis 

tall, usceptible to lodging and not high yielding, 


There Is an urgent need to develop high yielding 

varieties adapted to the highland plateaux, 


The normal mason for sowing In the high plateaux

Istheendof Septemberand beginning of October. Harvesting 

takew place in July and sometimes August 


In the north east region there are some low altitude 

valleys where the ecological conditions am very similar to 

the Mediterranean areas. Tue Valley is the most 

representative and there) bread wheat can be cultivated 

with the same varieties as in the southern region, 


TRITICALE 
Both in the highlands (terra fria) and low.altitude 


valleys (terra quente), the soils have a high degree of 

acidity with a pH below 5.5, making liming necessary. 

Triticale will probably be an important crop in the future,

Field experiments including some CIMMYT triticale lines 

have shown positive results only in the valleys well protected

against the cold winds. Beagle is the triticalk variety which 

has performed better under those conditions, 


Regarding the uplands, i.e. the so-called "terra fria", 

a few triticales lines selected in the Plant Breeding Station
 
of Clermont-Ferrand (France) have performed satisfactorily. 

Otherwise triticale breeding research is being conducted 

by the Department of Genetics of the Institute of Vila
 
Real. 


Field and laboratory experiments have produced 

some interesting results in some lines, viz., Maya-Armadillo 

"S", Arabian, Bacum, Beagle, Mapache, Navojoa, Rahum
 
and Yoreme. Now some efforts are underway in the seed 

production of a selected line of Maya Il-Armadillo "S'. 

certified seeds of Arabian, Mapache and Beagle are being

obtained. 


EARLEY PRODUCTION 
Like wheat, barley is grown only under dry farming


conditions and it occupies about 10 per cent of the area 

under winter cereals. It is cultivated mainly South of the 

Tas River, chiefly in the Districts of Bea, Evora,

Sntarim and Portalegre. 

Barley is grown mainly for animal feed, meting and 
brewing, and to a lessor extent a a forage crop. 

bmhvlha 
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Prer uoe of fortiaier (mainly n llrm) and, ft Mof' 
hebcidm has made it more attrac ke for femio to 
grow malting barley. 

The sysoem for producing feed bet i,on the 
contrary. quite unprotectd. For an averg yield of = 
kg/a In the period 1971-75, malting barley registpred an 
average of 1,380 k/h, and that grown for animal feed 
only 680 kg/ha. 

The majorlty of the feed barley isproduced in the 
more marginal aro with poor soil conditions and low 
technology while in the richer more advanced agricultural 
areas, farmers favour wheat or malting barley production. 
Under these conditions the yields of feeding b ,ley are 
dramatically low. 

Some introduced varieties have performed well under 
the Portuguese conditions, but qualified seed isnrt available 
on the market. So exists adramaticgap Inthis point between 
the agricultural research and the feed barley growers. 

On the other hand, it Isneeded to increase substantially
the national production to compensate for the huge imports
of grain cereals to supply the grein feed Industry. Recent 
economical studies enhance the need to increase ten times 
the actual barley production which it means to produce, 
i.e. 433.000 m. tons. 

Regarding malting barleys, only three varieties wteo 
included in the Official List of Malting Barley Varieties 
in 1977.78. They were: 

Varity Origim Rlw Sews area First veer
 
Type Per cent in the list
 

Beka France 2 74 1959Union W.Germnany 2 18 1967
Ueion Hollan 2 8 197 
Delisa Holland 2 8 1971
 

Variety Bake dominates the areasown because of 
its good adaptation and high melting quality. At present, 
it is considered unreasonable for it to occupy such a lar 
8re,. 

In the 1978-79 season, Delia will be discaded and 
Caina will Mlace IL Simultaneously, some efforts We 
being made to multiply sed of the new two-roed variety
Ribeka, which w, bred at the Elves Plant aredil aton. 
It coma from the cram RNIa x Sek and will prably be 
relesed to fmirs in 90411. 

It Is beieved h te we pemaldlas fr P-I 
to beoome not Mly asffbeflelese bus d amk rsr.io 

Due to h m ild ineInaomp g-
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do wpmiWe for lo yieds. TMe 2ol and wet ping 
sem sued, in stripe rust developing Into seriomly 

oedenc proption pertilaru y in the south of the 
country.

The swrity of the attacks of yellow rust on 
sus eptible varieties like Siete Cerros, Campodoo and 
Mexlcano 1481 substantially reduced the yields of these 
varieties. Anza showed extremely good resistance to this 

disease. 2poda tritkci was also of major iaportance 
especially from the tillering to the flowering stage. 

Rhynchoeporlum swca/lk was the major disease In 

the barley crop. Root disems were elso observed on 
cereal crops. Mildew was of minor importance, although 

humidity was present in 
season, 

SEED INDUSTRY 
There hs been an 

system in operation for 

abundance throughout the crop 

efficient wheat seed production 
a long time. Breeder's seed and 

Foundation seed are carefully produced at the Plant Breeding 

Station; Registered seed is projruced at selected Government 

Farms; Certified seed is grown by wheat seed growers on 

contract. Every step of the system is under the supervision 

of the Seed Te-ting Station. On the other hand, the total 

commercialization of seed and wheat grain is made 

exclusively by the public enterprise, Empress Publica de 

Abastecimiento de Cereals, (EPAC). 
A considerable proportion of the wheat area Is sown 

with certified seed-approximately 50 per cent in 1977.78. 

VARITIESItiqian 
The bread wheat varieties most frequently grown in 

Portugl are:Some 
Portugal are: 

Varity 

Sete Cerros 
Impeto
Impo 
Campodoro 

1481n 

Mars 
Chaimite 
Etolle de 

Choisy 

Drimin Per iset First offiial 
listimi 

CIMMYT.Mdxico 
Italy
Italy 
Italy 

27 
20 
10 
10 

1969 
1965 
195 
1968 

CM917TheCIMMYT/Portugal 9 1970 

Italy 
Portugal 

France 
N.Stramplli Italy 
Anza CIMMYT/Sudan 
Mucaba Portugal 
Others -

7 19 
6 1967 

6 1968 
5 1970 
4 1977 
2 1964 
I 

itdm oion miud . 6 O n, 
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varitie remainin ow fNt fw No amay twe, mid ft 
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INTIONAT19IUAL C¢OPINATSn 
ThePlant ilnoStitlnausfl olasbeendvihed 

with dose cooperation from the &mdid lead A1101111e1, 
Svalfig-dn).Merias , method &and o ftp@ 
of that Institution have been imimilated and toowltd 
into PortugW's particular environmental conditions and 
aims. Sval6f has also given vduable training for breedev 
and geneticists at the Plant Breeding Station. 

At the prseint titm, the clost cooperation in the 
areas of brand what, durum wheat. triticale and barley 

-osarch, is with CIMMYT and ICANDA. 
Since 1961 an eciable amount of genetic materi 

from Mexico has been tested at Elves. The broad wheat 

variety Mexicano 1481 is a reselectlion made at Elves on 

segregating material from the cro Nor 1001 x P14. That 

"'"ty is high.yielding and performs very well in a wide 

rn ,f environmental conditions. It shows acceptable 

resistance to stem rust, medium mtance to lodging and 

it is a good agronomic type. Siete Cerros. a direct 

introduction from CIMMYT. was the widest grown wheat 

variety in 1977.78. Anza, another direct introduction, is 

presently the highest yielding and best adsoted brod 

variety grown in Portugal. Both Slate Cerro. and Mexicano 

1481 for the first time, showed high susceptibility to 

Puccinia srifornis in the 1978 cropping seaon. 

Every growing sason many of the CIMMYT and 

ICARDA varieties or lines of bread wheat. durum wheat, 

barley and triticale am hybridized with Portuguese and
lines with gsod results. 

Some wiMgo reylsh
CMMYT barley lines which have shown 

resistance to Rhynhoepodwum wcf in field conditions 

are being used a resistant parents in the planned cros 
of the barley breeding program. Some CIMMYT triticale 
genotypes are being systematically hybridized to induce 

of secondary triticales.improved genetic combinations 
Every cropping season, some lines of different crops 

are isolated from the International Nurseries and included 
in routine breeding works. 

following lines have shown an extremly good 

yield trials conducted in diffeet response in dvanced 
sites spread througout Portugal. 

Crop Lbe Irv@ 

Bread Weat An" CIMMYT 
BreadWher (2111/OsI-n x 36141 

An 64 

redUea ~ hi ~uen W5 

1481 
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OWaROS 111110001175 
OINNm l et Coort 71 
0101M me ansitu 
SumWheat Wiorl ,w 

Tritlole Ma II.Ann'S" 
TrItical's news 
Trticale Ini-Arm "S" 
Trtical Mapeabe 

CIMMYT 
CIMMIIN.YT 

CIWdYT 

CIMMYT 

CIMMYT 
CIMMYT 

The facilities given by CIMMYT In training young 
cereal breeders of Portugal represent a very valuale 
contribution to the advancement of plant breeding. 
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The advanement of mlting beley €rp ha been 
materially ednd by Inwmr lond cooperation an a 
European bees, from he Barley Comnmtte of he European 
Brewery Convention. 

RUMANIA
 

AREA AND PRODUCTION 
In 1978 wheat was grown on 2.3 million hectares, 

practically all of which was planted to bread wheat. The 
wheat crop ranks second to maize, which is the most 
important crop. 

Barley has been increasingly sown since 1965. As yet, 
triticale Isnot grown on acommercial scale. 

The following table shows the area and production 
figures for wheat and barley since 1956. 

Year Wheat Barly 
Area Yield At#@ Yield 

(mHlonthe) 1100khe&%e) (mN ol1ha(tO )he/ 

1956-1960 3.06 11.2 0.29 12.9 
1961-1965 3.05 14.5 0.23 17.5 
1966-1970 2.82 16.8 0.27 19.1 
1971-1975 2.46 22.1 0.36 23.3 
1976-1977 2.36 28.0 0.50 30.8 

1978 2.32 27.1 0.72 31.7 

Almost all wheat and most barley are winter crops, 
planted in September-October and harvested in July, 
having to survive winter temperatures going frequently a 
low n-200 or-250C, mostly with snow cover. The wlther 
in 1978 was very unfavourable to wheat due to a dry 
autumn in the south and at area. 

DISEAIES 
The disecs deelopment was moderaw, ewept for 

2M 

a limited area in the west. where heavy attacks of stripe 
rust were noted on sueceptible varieties (Novoudlka 
Rana 2. Zlatna Dolino). 

FERTILIZERS 
Fertilizer availability continued to improve. A total 

amount of 1.46G million metric tons, In terms of the 
chemical elements, was delivered to the farms. This, along 
with other improvements In crop management, resulted 
in a wheat yield of 2712 kg/ha, which was only 106 kg/ha 

,les than the record yield of 1977. The bad' - yield of 
3170 kg/ha, was about the same as in 1477, despite 
unfavourable weather. 

VAhIETIES 
Almost all the wheat are in recent years has been 

sown with modern, short and modium height varieties. The 
mot widely grown wheat varietiesIn e1978wa: 

Dacia, Rumanian variety, selected from the croos 
Bucuresti 1/Skorospelka 3 b, roleeeed in 1970. on about 
35 per cent of the ae. 

Duzoetala 1, Russian variety, introduced In 1961, on 
about 1S per cent of the wm. 

lulla. Rumenln variety, elected from the coes 
Belozmerkovska l a ala 1. releed in 113, an 
about 12 pa cent of the aa. 
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(frmeei n EWile do Chole9/MmaM) end Lowin 24 SoO red ~e andt d wnrum ul mld byw imb 
CIMMYT and Its prodemo apnlutloi -w esoiu(from he creel Lowln 10/Lowln 62) and also for the 

variety Topaz ued In crosee. with mnals results. The witd Is.first Ruman~inkssm f winter durum 
variety Topaz and moat of the advanced duum limerolesd in 1077. 

It ishoped that Topaz, selected from acrow between possess dwarfing Ves derived from Mexicaneam plem. 

a Mexican wring semidwarf material and alocal population Many lines of broed whieet, frimn omsoe ilnduding Mexican 

of winter durum, will provide a new start to durum wheat varieties (Nadsdwu 63, Yeor 70, etc.) are in final testing 
and are considered promising.in Rumania. 

SPAIN 

AREA AND PRODUCTION 
The area und production statistics for bread wheat, superphosphate. However, cereal production was not 

durum wheat, barley and tv iticae are shown in the following limited. The rates used vary widely &:cording to weather 

conditions and soil fertility in the different regions.
table: 

There we some indications of minor element 

Area Predaetlem deficiencies in some regions, but they are not yet important
Seasen 1677-78 

limiting factors to production.(1660 ha) (ist) 

4,500 FACTORS LIMITING EXPANSION OF CEREALSBread wheat 2.800 
85 180 The fundamental problem is that of weeds especially

Durum wheat 
wild oats (Avw. foam ndA. sfrrilis)and Vallicn (AwpyronBarley 3,300 7,900 

1.5 sp). These weeds proliferate greatly when cereal mono-
Tritlcale 1 

culture Is practiced without cop rotations. 

IMPORTS AND EXPORTS 
Imports amounted to 200,000 t of durum wheat and DISEASES AID PESTS 

diseases which econo-nically affect cereal
500 t of barley. Exports were 35,000 t of bread wheat and Two 

production in Spain, with varying intensity in the different
3,000 t of barley, 

regions are yellow rust and Soprorls. In regard to insects, 

two genere Atli* and Eurignsw severely denaged cereals
CLIMATIC CONDITIONS 

in the Duero rooon inAndalusia.Goodcontrol moosesGenerally, the 1977-78 season was good and normal 

for winter cereals. There were, howaver, excessive winter do not exist. 

rains in the Extremadura region, where low winter 

temperatures continued for longer than normal. All this SEED IUDIITIIY 
The sed industry in Spain Isbosmlclty private, but itsadversely affected ereal production in the region and 

favored the occurrence of root rots and several other devolo;mnt md cqubdllity for ressudh. processng aid 

diseases. With this exception, tho weather was normal distribution of varieies, Isvauidle. 
Them is a c eo-sislm of rmdtlnghnd anlsuprims,In all other cereal producing regions in Spain. 

which poe a Mh coppltv md a-dmNeigly, ad mer 
orwikalen of -sedatmean uIe epaully.mdh &--FIITILIZEIR 


The supply of nitrogn ad complex fertiliers was SW A (UellWallSIM ef AVeW .A kde 
of Preduclll isme Gomlu N rplq it Win

normal, with some sight prolems In the supply lrull Ini 
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VARIIETIES 

Nowadays high yielding brad wheat varietiesoretnd 
mking an Important contribution to production. Efforts 
are being me to enlarge the cycle of these varieties, which 

isnow quite short for the Central Plateau-the main cereal
production area in Spain. 

The main varieties under production are of Spanish 
origin, plus some varieties of Italian, French and Mexican 
origin, In that order. These varieties have A varying useful 
life of 10-25 years for the older ones, and 8.15 Vears for 

the most recant varieties, 
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December) wthaush Itall obead on climaiad 
coneitions. The remainder Isplamd from mid January
lote Marh, i.e., winter-lpflitj plantings. 

The crop isharvested from late May for the .ly
boays In the South, to the end of August for late barleys 

wheats Inthe Northern sub plateau. 

GRAIN ENO) USES 

Brad wheats re used for bread making, cookies and 
cakes. Durum wheat is used for semolina and pasta.Triticale, 
which is an imported crop so far, Isalso used for forage. 

Barley Isted as a foodstuff; about 10 per cent of 
barley produc:tion goes for malting purposes. The Industrial 
use of rye is mainly for integral bread making; a high 

proportion isused as forage. 
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SWEDEN
 

AREA 
The areas sown to winter wheat, summer wheat, 

barley and triticale are 250.000 hectares, 50,000 hectares, 
60,000 hectares and nil respectively. 

IMPORTS AND EXPORTS 
The wheat figures are 10,000 tonnes imported and 

800,000 tonnes exported. Barley exports range from 50
100,000 tonnei. 

CLIMATE 
Sweden is situatad in the nordic temperate zone. 

Hence, the climatic conditions are variable. The planting 
times are August-September for winter wheats and 
Marci- April for spring wheats. 

Wheat heads around July 1and barley around June 20 
Maturation is from the end of August to the 

beginning of September. 
The number of sun hours during the season (March-

Sept) is 1900, the average annual rainftmll is 400 mm and 
the average temperature is 100C. 

Limiting climatic factors are the uneven distribution 
of temperature and rainfall, while the main disorders ae 
temporary droughts anld excess precpitlation during harvest. 
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FERTILIZERS 
The units used are N.P.K and are 90, 22 and 40 

respective.ly, per hectare. 
The production of varieties with more eflicient 

nutrient uptakes, iscurrently under discussion. Economical 
and environmental factors may impose limitations on 
fertilizer usage 

DISEASES 
The .nportant wheat dioeases are mildew, Seproria,

take-a'l and Fusrnum app. Barley isuttacked by mildew 
and nematodes 

SEED INDUSTRY 
It is very advanced and fully optrational. 

PRINCIPAL VARIETIES 
The following winter wheests ae now in production: 

Hildur, Holme, Solid, Starke II and Walde. The m r 
wheat varieties being grown e Amy, Drklkt md P Nlie. 

The barley variety list cc..,isIts of AM4 Ake. 6@6 
Gunilla, Ingrid, Mon, Ptim, Red, Yen. Yalo, 1bilbo 
Yirla, Talke and Webs. 

http:respective.ly
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The ds m of CiMYT impiltmbleewmpoqtion. The remainder 	 Is exported or oCCOnV1d1Y 

tal; 1lk Imthe I$w of 	 le w 4*0mlb
tinad as fodder. About 9 per cent of bedoy isconsumed to be es 

sum . 
Nfodde, and the balaince goes to beer production. reeults from app op 1 N Ietepg 

SWITZERLAND
 

In spite of its relatively small surface (41,000 km 2 ), 

Switzerland has a great climatic heterogeneity, due to the 
from 500.mountainous topography. Annua! rainfall vat es 

2000mm, according to tne region. The annual range of 

temperature varies considerably just as the period of snow 

Twenty five per cent of the national territory (106cover. 
ha, not taking into consideration 600,000 ha of pastures 

in the mountains) is used for agricultural purposes. 
for dairyThe main production is herbage crops 

cattle. Arable land includes only 260,000 ha of which 
rye and180,000 ha are planted to bread cereals (wheat, 

spelt wheat) and forage cereals (oats, barley and maize). 

Actuilly, the production of bread cereals is considered 

the other hand, forage cereals coverto be sufficient; on 

only 20 per cent of the country's needs. 


PLANT BPEEDING 
Wheat breeding is onrintated 	 towards greater yield 

Maize breeding is alsostability and better baking quality 

carried ou't to improve ts adaptation to the climate. The 

national agricultural plan provides for adecrease in herbage 

production and for an increase in grain forage cereals, 

TRITICALE 
areThe aimi of the triticale breeding program for 

vields, good pratein quality 	and wide adaptationhigh 
to *he particular climatic conditions of the herbage crop 

i.e. sprouting and lodging 0esistance in humid regionsarea. 

and adaptation to cold and snow cover areas 


Octopleid tritkcalo 
The triticale program started in the fifties with the 

creation of primary octoploid triticale. The first aim was 

to improve thG fertility, wtih was achieved for the greatest 

part by the use of aJapanese line, Kyoto 17. It te sixtes, 

yields of 30 q/ha were obtaind in agronomikal trWs, but 

the plants were very tall. 
Lodging resistanco wa improved by hybridization 

and mutagenic progromis, without a significant Increase in 

yield. Actually, a collection of 19D octoploid triticale 

lines is being kept. Their fertility is good, but must be 

by severe plant selection. Chromosomalmaintained 
Is at the origin of theinstability is very well-mmked and 

loss of fertility during seed multil;Aicatlon. The octoploid 

triticales at the Federal Agricultural Resewch Station, 

cross parents in the selectionChangins are used only as 

progran of hexaploid triticale. 

Hezapled tritkale 
The breeding program, which stated five years ago, 

is orientated only towards winter triticale. Agronomical 

trials with the most advanced European lines have shown 

that the yields come close to those of wheat and rye. but 

the yield potential can be fully expressed only in dry 

areas. Under humid conditions, early lodging, souting 
impornt yield decreases.and grain shrivelling cause 

lines lack winter hardiness. The aim ofFurthermore, some 
the selection of hexaplold triticale Istherefore to improve 

to the marginal conditionsthe posibility of adaptation 

existing in Switzerland. 
Each year 200-3= new combinations of the types 

Tc Sx. Tc Ox and Tc Si. soft wheet, areTc Ox. Tc 6x. 
iWtyto adpt to Swis dl~metic conditionsreullzed. The ca 

by combining hexaplold tritiko with softcan be reached 
wheat, octoploid triticale of the resoah station's collection, 
and Europeen hexaploid tritic le. 

Another Imponrtant source of etic rmaterial, especiall

diseas Varies d dearfliiq pries, is thely for st e i 
(Cmasinlmeterial received each Yea from CWMYT 

Block and F2 Bulk Wint Toitlhtl). 

The mom toecnlldtduilti eves uh in iwk iwdd 

are very "wiwd e Is iieftlim6in 
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.Fixed lines only are wlsd under other conditions viz., in 
the rumt and &pfl nurseries of Zurich, at astation at 
1100 m adov ses !evel for resistance to snow cover, and 
also in growth chambers for testing cold resistance, 

Aeronomical trialsarecarrledoutetdifforentlocations 
in the country. Protein composition is analysed for the 
moat advanced lines. Because hexaploid tritical0 research 
In Switzerland started only five years ago, it is too early to 
consider the actual results as being final. It is interesting to 
note that tie best lines have already reached the yield 
level of whoa,, 

aifee fore ultildek 
Bsides being used fora e aeralvl, whioh k o 

actual selection aim In Switedand, it ems ta tritods 
can be very useful n green fore. InWteqropng wish a 
mixture of rye and vatch is'a common practice during
winter. Aeronomical trials have horwn thl triticale could 
advantageously replace rye in the mixture. Tritoale grows 
more rapidly in spring, its dry matter yield Is oimiportant 
and the nutritive quality of the forage is superior. Should 
the 1979 trials confirm the former results, farmers could 
be recommended to use triticale as green forage crop. 

YUGOSLAVIA 

• , A", 
Jr,44 

Dr. Slaveo Borolevic (left) and Dr. Glenn Anderson (riot) COUMYT, dinsseliq Imlsrod menidrIn m mme fidd ma 
Novl Sad, Yugoslavia. 

AREA hectares in southern Yugoslavi (Macedonia).
Winter wheat is grown annually on about 1,800.000 Barley is grown as winter crop for feeding 4--frd)

hectares. Spring wheat is grown on less than 50,000 hectares, and as spring crop for beer mking 2-rod). The total 
while durum wheat is grown only on a few thousand ares is about 300,000 hectares. 
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The folowing table shows wheat production statistics 
end prinelpal varietie for the period 1930-1977. 

Yew Am in Oin P.p VAif asd 
IM , A" 0111may of GOdn(i ied)o) 

1930.1939 2.140 1.1 Make. Prol lk (Yug.) 

1947.1961 1.802 1.2 Kori6va-U-1 " 

1952-1967 1.900 1.2 Bankutl-1206 (Hun.1 


105 1.990 1.2 
1969 2.130 1.9 San Putom IIlta 
1960 2060 1 7 Abbondaeni 
1961 1 960 16 Leonardo 
1962 2.130 1.7 Etoiledechuly IFran 
1963 2140 19 
1964 2.100 1.8 
1965 1680 2 1 Bezostaia-t (USSR) 
1966 1830 25 Kcvkw 
1967 1880 28 Aurora 

1968 2010 22 

1969 2019 24 

1970 1 831 2 1 Libellula (Itl I 

1971 1929 29 
1972 1 924 25
 
1973 1697 28 

1974 1842 34 Sav IYugo 

1975 1 615 2 7 lona Dolins 
1976 1 723 35 Novosdske rmew 
1977 1 6009 35 Partizwka " 

CLIMATE 

Climatic conditions for growing small grains in 
general, are favorable. Total rainfall per year in wheat 
growing regions is 600-800 mm, or 400-600 mm during 

the wheat vegetation period 

FERTILIZERS 

Their use has been increased many fold compared 
with 20- 30 years ago Average dose used on the state 
forms Is 120 kg/ha N, 90 kg/ha P205 and 60 kg/ha K20. 
Many private farms (small holdings) apply 60-- 100 kg/ha N. 

PRODUCTION PLANS 

Since high yields are already achieved ots a, it.,31 
level, the plan is to decrease the wea under wheat ,' , 

Increase the verage yild still further so as to produce at 

mmflhw. NW uK.VW1i go. M l ftm*' 
from edm ad ow ussi enW. 

By nseenk ie inhdw fao M0 I 
mor, O diesstw sm he besmine mwt -I iniiii 
porticuly Inrewd tolks by P dmvw w ad 
Fuse, . In IM an IM, paln yield 'mo. 
due to the ett k ofFumndmaon NS, by 30-S10 per mt.No sources ci resistae so Fuuaw hive been found.
 

Insets robes are rare.
 

$EED INDUSTRYSeed production Is well organized. The breeder sed 
(lits seed) is produced by Institutions which develop 

vwieties, while original sed end certified seed (first 
reproduction) Is produced at state forms which specialize 
as seed growers. The seed is distributed to farmers through 
the sed enterpries.
 

All is done under contract among the organizations 
involved and each one shares in the profits. Due to such 
organization. a prospective variety may become a leading 
variety (up to 60 per cent) during four yews. after its 
registration by the Federal Commission for Variety 

Approval 

IIYV 
High-yielding varieties of wheat have been grown 

since 1958. In 1970. low yielding varieties were completely 
removed from production and since 1975, high yielding 
varieties developed by Yugoslav research institutes have 
completely replaced Italian and Russian varieties 

PRIN3CIPAL VARIETIES 
Prncpa varieties in prouton in 1977n8 w ,@
 

PYugr 
Save, Novosadska rana 1.Novosadska rana 2,Dims. Diserka, 
Partizanka, all developed by the Inilutte for Field and 
Vegetable Crops, Faculty of Agriculture, University of 

Novi Sad, and varieties Zlatna dolins an J Sania developed 
by the Institute for Crop Productior, and Plant Breeding, 

Faculty of Agriculture, Zagreb 
There we several promising new lines which surpass 

Sva and Zlatna dolina in yield and quality. 

PRODUCTION PRACTICES 
As a result of growing new high yielding vrietlies 

and good agricultural practices on many farms, record 
yields we otlined up to 9 t/ha. On large estate flarms. 
Sava has yielded as much as 9800 kg/ha while on 

private farms. NS-rana 2 has given the highws! 

viz 9300 kwha. 
Sowing Is done in Octobe and harvest in .ly. Last 

yer alir:IturM practices were Isv Or d in see 
r,( otlon, and increaski V. rat and boter distribuion 
of nitropn a a top dreesinlg 
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IRAQ 

ARIA AND PRODUCTION 
was plF4td on 1,5690.250 hectsear

In 1977,78. whee 
harvested to produce 909,800

of which 1,496,650 he were 
average yield of 606.4 kg/ha. Those statistics

tonines at an 
a 31 per centIncrease andindicate an eight per cent woo 

yield increase, over the previous year. 
he from which

Barle 	 was planted on 775,450 

714.325 h- "ved harvested which yielded 017.200 tonnet 


864 kg/ha The sown barley eao 

at an average 	 yield of 


per cent and the production declined by

3 3 


35 por cent, relative to the 1076 77 seaso, 

docresed 

IMPORTS 
an barley

NeArly hall a 	million lonnes of wheat 

were impord 

CLIMATE 
Belowsortiewiat 	dry

The climatic (totliili)ils were 

tr)th in the 	rfaited adlil iatll 
were ircrf-veilnormal 	 rains 

air$a1 

FERTILIZ[RS 
fertititedof trrat 	 wereh-tatrrAtirout 	 100,000 


ou$ Aunl photphhit C 
 fetihiris UstiN somne 
witllhs 1it 

of P2Ot, ThisN and 6,000 tops10,000 inrtlic 	 tons of 
ald Ii j rafall areasi the tritjotidarta was locatrd 

of kxd ng 	With 
Bailey is n triallyr rot f lrttlitd wcaue 


temdwar I varieties, the situation inay

the (leveloliifrit if 

ch ar 

MAJOR PROBLEM 

Saiity it the major problem in the Middle and South 

air is situated Srveral
the masi 	 trrigatedof fril4 where 


fot the teclamlaion
projects are utder way of 

once these area rlefoveinlmnrt 
the situation will irriprovc 

ie rriij rsale to fiinthese great 

riclairised SimultleouSly, efforts 


for tuch 'irsiditlons
salt tolelant varietiel 	 i
thi improv ed

telativt l y gVxxl irrijeate Ilsud,In the 
seties occupy the maor ate In the 

wheat &M biley wa 
of the Iinlll

of the North, the uncertaintyrainfed 	 rems 
is posing 	 a ixoblem to the 

and distributionamount 
beinglele efforts ae 

of now vatiltiele:xpen1 tol 	 drought resistant on tfe development ofoncentrated 

crops.
varieties of both VMI||l 

Middle EasM
 

AND PISTSDISEASE$ of the
Due to low hunidity In the irrigated arems 

the low ra4#failas wrl 	asouthern 	 regionsmiddle 	 an 
no serious diseatss. However,ares of the north, the e wese 


In the high rainfall we& of the north, rsts (lIf and yellow)
 

loOi smut) caused some 
and smuts (both cov':fed ani 

to the two crops. In the wi-st a d baley breeding
dlme 

is being placed 3n the development of 
program, emphasis 

resistant vMieties to these diseames.
 

Green aphids are b4comivg a poblem on both wheat
 

fertilied conditlons.

and barley in Irrigated and well 


aphids through suit .ble insecticides it now
 
Cotrtol 	of the 

c yldsvery essential in order to got 9,-y 

SEED INDUSTRY 
The sd induttry is cornucti, by the government and 

cent 
is developing gradually Every yvir about 20 	 per 

barley ara 	is rfenwed 
of the wheat and live per cent of If 

rop Last 	 year aboutof the two
with improved weedi 


pgoduced

25.000 tonnes of certified %mis we 

HwrV 
and barley

The h44i 	 yield(ng varieti'. of wheat 
r in th i, gated (92 per cent) and 

o-(uiy 	 the malj( w' 
In the case of barley.170 per 	 cvnt) oetjinthigh rainfall 

wn over ote third of theare grothe hi hi yielding vatfivsl 
t
 

total aley airI in 118rl
 

VARIETIES 
The picipI variseties ait 

66 and Ahu-Ghorb 1,
Read wheat Merripak, In. 


Jots C9 and Cocoit C71
Dtime 
of the dry weather conditions in the irriated 

0ecaute 
these was only a sl it 

ies$of 	 the midlie and south Iraq. 
is stilltherflore it

hilo rull ono Mettoak a" 
attac of 


givingl good tosults
 
CM 61 atv 	 iArvat

Bailey. Six ,ow-Numar. 
i PilotTwo row-Oi,-plr, Weah an 
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70 ad IA 42.
 
O L I ~rl .2M 



'*. ,--m~,.u wA,. - - aauwa, 

doe gmW m WeadIon M bm ON 

~~~of fI NNUM "miloes 41t different mosan? KPKEUEIS 
-~~~Vied qumit of Messipuek; On effect of A hhp uenaun of llueNdlu meishjub* 

d0unt' Om of N P K fenlver on yiel andl quelity-of annually. The follewlins -i al~ n-sr ezpedm 
Muad*; tia ef c of diffunt dam of N and P an yield we conduct d duringif ertv 
aen qWW of Mexipek (runfed *-');theeffectofdiffant Internationl Wimr x fqWhatsweselk NumeY 

is of N P ,S frtilims on yoMd and quality of thi 1st Elite Barkey Yid Tril. 
whet V ilfW 70 (tainted ame); the effect of urn 11th International Ined Wheat Svrening Nursery.Nur 
sl and fo ar pplicution) on yield end quality of Nuri 70 8th Interation l Diml.scumirig Nursery. 

(low rainfalt are); wheat rotations; the effect of different Creing Block-BredeWheat 
doe. of N and P fertilizer on yield and quality of barley 8th Reg*nal Barley Yield Trial (2 mes). 
varietie, Giza 121 rind Arrivat; tho effect of different 7th Peimkay Barley Observation Nursery. 
dames of Nand Pfertilizers on yield and quality of barley 9th Regional Whea Yield Trial. 
variety Clipper and the effect of cutting on the forage 7th Preliminary Obeirvation Nureey-Durum Wheat 
and grain yield of barley. (2 sets). 

6th Regional Wheat Yield Trial. 
PRODUCTION PRACTICES 

The wheat crop is sown from mid October-mid INTERNATIONAL SUPPORT 
December and harvested from mid April to the end of The cereal improvemmt programs would benefit 
June, indifferent areas in the country, from staff training In breeding, agronomy, p3thology and 

laboratory operations. In addition, samples of alreedy 
CEREAL USAGE tested machinery for planting, weeding and harvesting 

Bread wheat grain is used for bread, biscuits and would be invaluable to receive and to use. 

ISRAEL 

VARIETIESAREA 
As in 1976-77. thi most important variwes wereIn 1977-78, the total area sown to wheat was 64,00) 

sown ame percentageshectares, which was 13.7 per cent less than the previous year. Lakhish, Miriam and Cao-n. The 
The decline in the north was 25 per cent. As aresult, wheat were: 
in the south cupied 72 per cent of the total area as 
compared with 66 per cent in 1976-77. 1111-7 1177-73Lekhish 36 44 

Miriam 34 33
PRODUCTION 

The 1977-78 winter was very dry inthe Negev and in Coo-on 23 11 

part of the Lakhish area. resulting in atotal or partial loss of 
about 25,000 ha. Damage was estimated at 05.000,000 The newly released raniety HaIa occupied moe 

Israeli pounds prcentas mof which less than half was covered by thanow instlm thtalflperflin19W1-T7. 
indamnifications. In the north, very high ykilds we Itis afewdeyseadier aulrimandabfm lOudNIN . 

It has very high ykid ptmntie. Ale StIAf ham lbeeharvested in many fields. The national average yidd was 
2,250 kgha. Total production reached 160000 tonnes hervsted at one of the Haver frLm It is 101*1111b I* 
which rprewted 31 per cent of the 1978 what yellow ruet. Its yield and to "0 u b 

consumption (510,000 tonmes) affecand in yellow no libled ImsaiI , e ir 
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VA1111TY LITS 
The two official variety lis viz., List of Varieties 


Admitted for S4ae and the List of Recommended Varieties, 


have been united into the Israel List of Varieties. Eligible 

for Inclusion in this list are all agronomically acceptable, 


protected or non-Irotected, locally brad or Introduced var-

lelte or any crop, of which soade am to be produced and/or 

sold in Israel for home use or export. 


There is no change in procedures for acquisition or 


recognition of breeder's rights, 

Measures are being taken to adjust seed production 


and to control schemes to the rules prescribed by
 
internat;onal organizations (UPOV, Assinsel, OECD).
 

FtANT BREEDING 
In the bread wheat breeding programs, emphasis is on 

early m&eturity, medium (semidwarf) height, resistance to 
stripe and leaf rusts and to Septorl. leaf blotch, and good 
baking quality. The Septorle research program at Tel-Aviv 
University proides breeders with sources for resistance 
and/or tolerance. In the last few years, Septora has posed 

less problems than previously, probably because most of 

the wheat area is bging planted to varieties having some 
tolerance. 


Several of the m oast
advanced lines in the ARO program 

have H-574 as the !*eptoria resistance source. Recently, 

varieties combining Septoria resistance with resistance to 

rusts are forthcomiug from the Tel-Aviv program for 
inclusion InC.B.'s. 

Among the highest yielding varieties In Hazera's 
preliminary and arvanced yield trials were Blue Jay types 
and selections from Blue Jay derived crosses. A disadvantage 
is their relative lateness. From Hazera crosses, several 

considerably earlier heeding lines with promising yield 

potentials, have been selected. 

WHEAT PRICES 
CropsA three-year contract between the Field 


Growers Association and the Ministry of Commerce and 

a minimumIndustry signed in the spring 1978, guarant 

140 Us. dollars per ton for locallyprice approximating 
produced bread what for 1978-1980. The price is based on 

average coqtofimport ofUS.No.2 HRW.OnlygVodquaity 

varetMs are going to be aCepted. 
At the present yndy Inflation rate of about 40 per 

cnt and dev luation of the Israeli pound to the U.S. dollar 

_ ,n av. 	 ., 

PROTU	 ...In pruert s fr the em nut ir,iiit_ .umpU 

for 	 hi prolM mit. my wuttol-UMN 
e1976 ishwwa sampled. The sumno 

within varetes d bW1ldbhe m Th on100011111L 
protein ON"t and prwing oonditions.detecId betwme 

was anative effect of Irrigation. a fe 
Generally, protein contents were high, with a feW 

peeks reaching about 17 per cent. There seems to be no 
justification for premiums to be paidand there Is ppeMntly
 

no direct and urgent need for breeding for higher protein
 

content. However potentialities for the incorporation of
 
high protein materials, both from local origin (Triticum
 
d/coccoides at the W01zmann Institute and at ARO) as well
 
as from introductions (Nebraska) In current breeding
 

programs, exist. 

DURUM
 
It is being bought from producers directly by 

consumers, i.e. the macaroni industry. Its economic 
possibilities depend on yield and quality. ARO has released 
a new variety, Inber, the quality of which has been accpted 
by industry. 

It heads 7.10 days later than Miriam. Hazera started 
multiplication of the new durum varlety Hazera 870. It is 
almost as early as Hazera 896 and its yield potential ishigh 

(a yield of more than 8,000 kg/ha has been harvested). 
However, it has unacceptable industrial quality. It may be 
attractive to Arab farmers (pitah). 

FEED GRAINS 
Israel's yearly imports of feed grains (barley, maize 

and sorghum) are about 1.2 million tons, which represent 
05 per cent of its needs. Home production of feed grains 
is limited to a few thousand hectares of bariey and sorghum. 

Barley breeding programs are being conducted at 

ARO, and at the Welzmarn Institute. Their scope Is very 

limited in ccordance with the presenteconomic importance 

of the crop. The Weizmnmm Institute released Ruth, a 

2.rowed early maturing, net blotch and mildew resistant 
ares in ti~e south,variety, designed for marginal rainfall 

a
where it outyiedd considerably the variety DVIR, 

selection from local 2.rowed barley. 
Fa~egrain production may become inportant again 

in the south as an alternative to bMd what when suitable 
or tale could be pluced. Thevarieties of baley 

Walznnn Inste has several promising barley lines In 

yield trials. It has s10ed aIpO to lWNorpGaro leaf rust 
resstam. 



thang| .... ,,for 5; 
.Thltr;lemfletlslnhlhwAI oandHera breeding There is some experimentation with wheuwJUoq* 

prqpman n; ii of CIMMYT origin. High yielding selections intercropping as well m t14 -sarch for still mtch earlier 
home b Identified, a well a very early heading types, wheat varieties. There are suggstions for a threev"ro 
but ven Il--ee ae not maturing early enough, rotation, including Acala-type cotton, Plma-type, ootton 
P3RR!CT03! 111! (earlier ripening then Acal,) end wheat to be planted about 

" ,AIgrivtu~rulproduction Is 
-

being ntenslfiqd in field one month earlier than urual. 

andl other ecooomn crops, There is also a shift in winter fodder, production 
In moot of Israel, farmers have expanded irrigated from green fodder to silage. As a result, the area of whet 

cotton production because of its high net return. Wheat planted for silage is steadily growing, at the expense'of 
grain/cotton double cropping is not possible with the wheat grain production. 
present commercial wheat and cotton varieties, although With rising costs of irrigation water, wheat production 
current wheat varieties are considerably earlier maturing with supplemental irrigation is decreasing. 

PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN 

Wieed wa benuvd by herd ini tie aly MPee ale0 sh 01duet Iupae setp*m m fthnmeeU 
Yemen. 
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-dIs* Aeif daea from 1976 be a better owbmlticR-ot saS oosp- 0w Ow-Tbaefl'Iis 

and provide projections to 1914: and betr iplhotin of niw Udmoiqy. Wht iMiml& ' 

. used for mkingbikery br d. 
1178-77 1377-78 1371-7 113-'141 

____________________ _ IMPORTS AND EXPORTS 

Awa (ha) 6620 63M 870 8125 It is estimated that the pr e ati "W ate 
consumption is about 64,000 tonnes. lb. domest 

Productiom, production of wheat in 1978-79 onstilutd-12 per qbn, 

(tonnes) 9114 8143 9710 19012 of total requirement. However, In th 5-Year Ptan (19794) 
, ___the objective is both horizontal and vertical expwion. At 

*,Projected at the end of 5-Year Plan the end of this period, in 1983-4 annual production is 
anticipated to reach 19,012 tonnes which Isnearly 23 per 

Breed wheat is the most common winter cereal cent of the present wheat demand. In 1978 78,000 tonnes 
grown. Barley is grown on a small area and its importance of wheat were imported. 
Isdecreasing. 

The area under wheat has remained almost constant CLIMATE 
during the past three years with a slight trend towards The nation is located between latitudes of 120
better production in 1978-79. At the end of the 5-Year 20ON and longitudes of 42o-53OE, in the south west 
Plan (1979-84), the wheat area is projected to increase by corner of the Arabian Peninsula. The climate is 
nearly 23 per cent and production by nearly 96 per cent predominantly arid and tropical to sub-tropical, with hot 
over the 1978-79 level. It is anticipated that there will summers and mild winters. The average rainfall in most 

A A 

operatimon ae now moehanlu, kIi" r mfeof ewbim inIsm lbAl 10 o . 
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es Is at 60 wm Par swium, FupInhihtelmn arm,
w,,im mj annual rainfall I about 26-3 mm. 

, at anbeyo ow Ioa nggnafrom500-
200melfvtlon. The average Winter teMmnpt in most 

"M from 17oC-22oC. The, average minimum 
d drop below 10oC, except in highland wm where 

it ma reach 44 0 C. 

PRODUCTION PRACTICES 
The soils are generally calcareous with sandy loam to 

silt loam textures. In most wheat and barley areas, the pH 
ranges from 7.0-8.5. 

In the main belt, both wheat and barley are grown 
under groundwater irrigation from deep tubewells or 
shallow wells. The number of irrigations varies from 6-9. 
The crop water requirement is estimated at 3500-4000 
cubic m/ha. 

Planting is done in late October-November and 
harvesting starts from the beginning of February. The crop 
maturity period ranges from 95-105 days. Inthe highland 
regions (with very limited area), wheat and barley are grown 
throughout the year as rainfed and/or groundwater irrigated 
crops. 

The most common rotation followed is: 
Wheat (November-February); sorghum/sesamum 
(March-May); millet/sorghum (July-December); 
fallow (January-October); wheat (November-
February). 
Higher temperatures at planting time, mild winter 

seasons and a short maturity are important climatic factors 
which limit crop yields. 

The seed bed preparation is fully mechanized while 
planting, weeding and harvesting are mainly carried out 
manually in the cooperative farms. On state farms, attempt 
are being made to mechanize these operations including theuse of combines.T.drmtpsinoie.Lclutirsaetln 

PRODUCTION PROBLEMS 
The following constraints operate against an externion 

of the area under wheat and increased production: 
(a) Limited irrigation water: Being an arid country, 

the availability and quality of groundwater Is the chief 
limiting factor in the extension of the area under wheat. 
Further, heavy investments are involved insinking tubewells. 
Therefore the expansion of area under crops isslow. 

(b)Weeds: They are aserious problem in wheat fields. 
Most of the weeds are annual broad leafed species. So 
far, weed control Isdone manually. Work on herbicides is 
yet to be undertaken. 

(c)Soil and water salinity: About 15 per cent of the 
wheat area has water and/or water salinity problems. The 
salinity in irrigation water generally ranges from 5-15 mm 
hos/cm and affects yields adversely. The investigations 
carried out show that with water having a salinity of 9.5 
mmhos/cm, yield reduction may rang from nealy 42 per 

centinod fw
'wow% ,k -Is 

2p
M %o,4 

aiivm in vnd . ,ar, 
Work on On ddelolpman of bowi !mtI" 'n 

irip.cn pris- ndm Iprove Ioe mdildma 94 to 
undeartkm in futire years. 

(d)Cost of Inputs ud picingl Mm: The"1h11i", 
fertilize r 0'-olug aIs 110 kg N/hA In th, feom ti,
urea and trple56 kg P2OGsl,eas.hage, 
total farm-pte price for the nrmmende doe Isabomt' 
50 dollars U.S. which isfairly high. Consquently, often the 
full package is not applied, with resulng, losses In 
, :oduction. A fertilizer subsidy along with price hicewnt 
for wheat grain could greatly help to improve the situation. 
At present, there is no subeldy. 

Fertilizers are not manufactured, and therefore all 
types are imported. Usually a sufficient quantity is 
available in the country. 

Micro-nutrient deficiencies have not been noticed. 
Sufficient quantities of insecticides are available. 

However, labour and motorized spraying equipment 
shortages are often the main bottleneck. 

(a) Labour Shortage: Due to asmall population and 
a large labour demand caused by the spur in developmental 
activities, there is presently an acuto shortage of labour in 
the country. Consequently, quality and timing of agricultural 
operations, particularly those of labour intensive operations 
such as sowing, weeding and harvesting, are adversily 
affected. Work isin progress to mechanize wheat production. 

LOCAL CULTIVARS 
Most local wheat cultivars belong to T. erMm 

species. In solitary pockets, a mixture of T. MaOM" and 
. dutm types isnoticed. Local cultivars are tall, non -

synchronous in earing and they are susceptible to rusts 
and lodging. The grains are generally rddish and small. The 
average 1000 grain weight Isabout 26 gm. 

In barley, local cultivars ae a mixture of 2 and 8 
row types, with heavy stm breakage at maturity and a 
high degree of susceptibility to stripe rust. 

HYV 
In 1973, 13 tonnes of sed of two high-yieldlng 

varieties, Kalyansona and Sonailka, were imported from 
India. Simultaneous trials at the fxpermnt sttone and 
farers' field (mainly at stoe foems) we cnducted. 
A seed multplicaetion propam was also strted. The 
performance of HYV as With ultvanu isompid ic 
given below. Dtaidlcewlh4 dueHYVsgesyid nuses 
ranging fron 20 to nealy 100 pe a oerw dflm 
local vareties beddee h @.wwrt in kwne wdgft 
and istnme to l o d rins. 
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In order to accelerate the adoption pace of new 
varieties and related production techniques, a special 
programme called the national Crop Production Programme 

was initiated. This involved the selection of Sitable areas 
for high-yielding varieties, provision of credit inputs, and 
providing guidance in production practices by research 

staff throughout the crop season. It led to a rapid increase 
in sown areas and fairly high yields e.g. 4.0 t/ha. 

In 1975-76 and 1976-77, large scale surveys were 
carried out to determine the yields obtained by farmers 
with HYVs grown commercially under varied ecological 
conditions. For Sonalika the grain yield ranged from 
2.59-2.61 tonnes/ha and for Kalyansona from 2.04-2.13 
tonnes/ha. These are nearly 50-70 per cent higher yields 
than those obtained with local varieties. Kalyansona and 
Sonalika are recommended for different regions and the 
proportion of area under them, is 70 per cent for 
Kalyansona and 30 per cent for Sonalika. 

From a commencement in 1973-74, nearly 37 per 
cent of the total wheat areas was occupied by HYVs 
within the first three years. During the next two years, due 
to a sudden and acute shortage of labour, a lag in the seed 
multiplication program and steep rises in the cost of 
production, the spread of HYVs was very much slowed 
down. It is hoped that with the introduction of increased 

lev01s of mechanization, and other corrective measures 
being undertaken, it will be possible to achieve a target of 
5416 hectares, representing nearly 67 per cent of the total 
wheat area, in 1983-84. 

The productivity of HYVs isexpected to reach 
2.70 tonnes of grain/ha, raising the overall wheat 
productivity in the country to 2.34 tonnes/ha as compared 
with the existing level of 1.46 t/ha. 

PROM ISING MATERIALS 
Firom the materials received from CIMMYT, ICARDA 

and FAO, three new strains were selected which are now in 

the final stages of evaluation in farmers' fiels. Them are, 
5311 x NorteftoJit43-2L; CNO Bb x Cd I/7C/lUb64-nia 
x Inia Sb, and LR64-Son 64 x Cc/ka CM 34063. These 
hare out-yled Kalyansona and Sonalike by significant 
margins for do last three years. 

W
 

"' , 
9311x onefo 
Jit-43-2L 3.37 SM 106.111 1 - . -.. 

oil a IN $ ?'i 

CNO Bb xCcIfC/
 
Lib64-1niax Inl*lb325 GA 93 117 15 6'
 

LR54-Son S4 xCc/
 
Ske CM 34093 325 4.39 91 - 59 78
 

Klymona 2.75 3.91 82 9 65 74
 

Sonallka 2.50 3.38 0 90 61 76
 

LSO0 0.34 0A1 

(N) Nomal sownI 1976-77 (Noctober 15) 

It will be noticed that under both normal and early 
plantings, new strains were significantly superior, giving 
yield increases ranging from 12-15 per cent. Better 
adaptation of rew strains to higher temperatures is a very 
valuable character in yield stabilization at a high level. 

AGROIOMIC RESEARCH 
(a) Time of planting and seed rate: From the 

experiments conducted during the past four years, it has 
clearly been established that planting in the first three 
weeks of November, and a seed rate of 156 kg/ha for 
Kalyansona and 204 kg/ha for Sonalika, ire the optima. 
This high seed rte is required due to the warmer weather 
in ealy stages, which depress tillering, and to the short 

crop growth period of nearly 96 days. 
Experiments have shown that in late sowings, two 

weeks after normal planting, yield decreased shaply (50 
per cent of normal sowing). Even with an increased seed 
rate and a higher fertilizer dos, no substantial improvement 

was noticed. 
(b) Fertilizer Response: Responses of Kalyansona 

and Sonalika and the local variety Baftaim to both nitrogen 
and phosphorus hare been meeured. A maximum 

response was found to the combined application of nitrogen 
and phosphate. In Kalyansona and Sonalika, highest yiels 
of 3.34 and 4.02 tha respecivy wes obtained wtt. 
a treatment of 165 kg N pla 54 kg P20. In the local 
variety, tho mamdnsm yield wa %tewith2J atrament 
of 110kg N pka 31kPilPA& 

8W'4 an fooe 1sm OteIment 
reoasdd eft Is110kgl liokp k Pj 

http:2.04-2.13
http:2.59-2.61


I'vipd 
imilmeof wow agpIle atwis bvels of soll moisture 

a--lo*s 1teeItmm The e~etof diffamrit 

Vdie ma nstudd amtldmeVeractienapproeching 
esaudeuld e 4rarispalration which would pmdAm a 

yild on a smndy loum soll. The different water 
qunttles' e led m gvn below, It was concluded from 
thesesult, that wheat may rquire 3O-4000 m of3 

watoriha, with an additional amount to be given depending 
upon soil and water salinity, 

Effect ef Irrigatioa en grain and straw yieids 
,,_ _ _ _ _ _ _caning 

A B C D 
Grains (t/F) 3.86 4.00 3.84 3.48 

Stalk (t/F) 10.03 10.51 9.24 9.67 

Amountof water 3760 3990 3340 5300 
applied (m3) 

The treatment differences are non significant, 
(d) Mechanization: Mechanization of wheat 

production isbeing emphasized. The seed fertilizer drill and 
combine harvesting were introduced. Initial attempts are 
encouraging. However, modifications in existing cultural 
practices will be needed before these machines can be 
used more efficiently. 

DISEASES AND PESTS 
Leaf ruqt isthe most important disease whicn ;auses 

severe damage once in every three or four years. HYVs, 
Kalyansone and ionalika when planted in November 
(timely) usually escaped the damage and exhibited a 
certain amount of resistance. However, in the late plantings, 
infection reached moderate intensity particularly in 
plantations close to or inside date groves where the 
temperature is lower thai other areas and humidity ishigh. 
Now, Kalyansona and Sonalika isogenic resistant lines 
received from IARI in India, are under test. 

Aphids, termites and seedling weevil (which cuts 
the growing shoot) are the main pests on wheat. Aphids 

aeVem..sa iih .qGm- 

on the t.*upeubr iW-ouw '*st 
the *M of hnft -Nfhw nr 
growth and early or ia pndh led ,0 
Infestations. This put attacka lid as well a 
varieties. Itweeuccoofuily ontrod wit Dliw 
(Roger 40) nsecticide. 

Termites and sedllg weeil occur In iolbd ames1 
and in individual fields dsmage may be high. They m 
controlled with Dieldrin-50 at the first irrigation. 

Shootfly also attacks wheat in the first 4-6 weks 
damage to the crop. The distribution of this pest 

is restricted. It ismore severe in late sown crops (December). 
It has been found to be effectively controlled by a seed 
:reatment with Furadan. 

SEED INDUSTRY 

In the initial stages, seed multiplication of high
yielding varieties was carried out by the Research Centre. In 
1978, an FAD Project viz., the Establishment of a Seed 
Development Programme in PDR Yemen, was started to 
undertake production, processing and marketing of 
certified seeds of cereal and other crops. In 1977 A 
1978, 270 tonnes of seed of Kalyansona and Sonalika 
were Imported from India. It is hoped that starting 1979, 
the country will be able to meet its own demand for seeds 
of high-yielding varieties of wheat, whidi presently ranges 
from 600-700 t/year and isestimated at nearly 1000 t in 
1983-84. 

INTERNATIONAL COOPERATION 
The present system of distributing international 

nurseries serves a very useful purpose. POR Yemen would 
like access to the diverse and wide germ plasm being 
generated by CIMMYT. Visits by national program leaders 
during the growinig season to international centers like 
CIMMYT and ICR ISAT, would be beneficial. 

Itis proposed that herbicide trials with important 
HYV's be cooperatively conducted in different regions, 
where appropriate facilities exist. 

An annual publication reporting various fields of 
wheat research would help national programs. 

SAUDI ARABIA
 

INTRODUCTION 
Work on wheat variety testing started in 1065 at 

various research stations and high yielding varieties were 
selected. The availability of new high yielding varieties 
and the application of advanced wheat production 
technology made it possible for the Ministry of Agriculture 

and Water to initiate what improvent progrwns in 
1971/72. 

These propans continuel with odaptive resarch on 
introduced wheat variatio. Demonstr tio-s-l eo on 
farmers' fields with the adaptod i yidiq vaiaty 

402 



... k, 	 , - ,, , . 

-'IndWON 	 U"I Via'KI101 

1 
,k1!IV* in for offyp in thim fields Is carried the wnenat pUUvL ~hlr u~g Is , . 

Olftm the rablniodund can be wd m hsedquh % I0 we 

111111111in f11ields If olib 4 tMIN. 	 wine pout rqp " a sime 

i* l It Is inpected to prod lunue ,of oel , 
mid.' the 19711171 uon.. 

AEk AND PNSDSJCTION VARIETIES , 
Wheat is the mooed most Important cereal crop The principal mretles of breed 0het twm 1 

afr sorhwm In Saudi Arabia. The annual ae is about farms' frlds are Super X (rolmaed in 19711M1, ad. 
74,000 hectares and grain production Is about 93,000 Arz-MY 54E-LR x N 490 ILR 64 (rlesd in 107617). 
tonnes. The most promising varieties/ lines of broad wheat we 

The average grain yield of local varieties is about S 331 x Norteflo, JIt 43-21 and 7C-On x Inlas. Man 
1.5 t/ha. 	 128428-SY-1Y-OM. 

IMPORTS 	 PROMISING MATERIALS 
Saudi Arabia annually Imports about 320,000 tonnes Promising varieties of durum wheat are Jori 69 

of wheat grain and flour. (released In 1975/76), Stork "S"/CM 470-1M-2Y-OM 
and Pic "S'-CrS'/Mca'S'x Pg'S'-CrS MCAS' x Pg'S' 

FERTILIZERS 	 Pare 66/270. CM-1800-1B-3M-7Y. 
There Isa fertilizer supply for the important provinces 

that grow wheat. The doses applied to wheat are 120 kg PRODUCTION PRACTICES 
N and 80 kg P205 per hectare. The optimum sowing period ranges from m~d 

Indirect subsidies are offered on fertilizer, seed November to mid December. A seed rate of 120 kg/ha is 
and farm machinery. Direct subsidy was also paid on the considered optimum. The harvesting period commences 
grairnr oduced. in early April. 

Agronomic and irrigation research are being conducted 
PROBLEMS iii various stations In order to increase yield. This includes 

Water resources are a major factor precluding wheat water requirements, rates of fertilizer and time of 
expansion. A relatively low yield of wheat may be due to: application, date of sowing and the chemical control of 

weeis in wheat fields. 

(a) 	 A large portion of the wheat area is cultivated with The production of wheat is limited in Saudi Arabia 
local low yielding and disease susceptible varieties, by important environmental factors which cannot be 

(b) 	 About 20 per cent of the area depends on a rainfall entirely controlled by agricultural methods. These factors 
that fluctuates considerably from one season to include high temperature and drought. It is important to 
another. develop high yielding varieties under these climatic 

(c) 	 Shortage of high yielding and drought resistant conditions. 
cultivars in rainfed areas. 

WHEAT CROP USAGE
DISEASES AND PESTS 	 Both bread and durum wheat are used for human 

c o tioa
Rusts seem to be serious diseases in the cold and 

high humidity regions. Aphids represent aslight problem In consumption. 

some season. 
BARLEY 

SEED INDUSTRY 	 A barley program was started in 1974/75 to increm 
A seed multiplication program started in 1975176, overall production. Efforts we now underway to strengthon 

and about 270 tonnes of certified seed were produced. the present program to reach this tawit by identifying 
For 1977/78, the cetified seed production reached 700 suitable disem rsistanlhls yielding varieties for both 

tonnes which were distributed to farmers through the irrigated and rainfed me. In addition, the proper 
wheat passed from one farmer to another. agronomic practices for optimizing gran poductin 

A seed cleaning plant was established by the Ministry economically ae beinl inveligmd. 
of Agriculture and Water to promote the seed industry. Barley ocm* only about 1010 tohe WAssaMny. 
This project aims at cleaning wheat and other cereal seeds. whih produm o 12.00 onims. Thr isa hl 

It also applies chemical dressings for the control of diseases oonewption of borky by tbky 110m -w~ i rmll 
ot Insects, abiOut 20.0 a ito be baItd fllly. 
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duIrin lr mMerh-Ap 
ilS i of the grater profitability ari fror the 

fpplication of Irrigation water to vegtables and afalf, 
the only potential area Increase for barley production is 

INTERI ATIOIAL 19PON T -N 

e Saudi Arbie could be further asisted b Ibinl 
supplied with wheat varieties silale for adld andyml 
asod environments. 

YEMEN ARAB REPUBLIC
 

AREA AND PRODUCTION 

Wheat production was approximately 52,000 tonnes
raised on about e0,00 hectares, of which 99 per cent 

was bread wheat and one per cent was durum.Barley was grown on 68,000 ha and Ityielded nearly 

75,000 t. Triticale Is under test, but it is not yet being 

grown commercially w 


IMPORTS picro 

Accurate figures arf. not available. It is estimated that 

local con about 00cae onnes per annum. It 

is increasing rapidly. There Is no macaroni industry Inthe 

countr a ey on Imports are from 150-200 tonnes 
per annum. 

CLIM ATE
For the 1978 season, climatli 


favored production and farmers obtained a good harvest. 


FERTILIZERS 

They have been imrtly introduced ad they e 


becoming widespread In the provinces where agricultural 


research w ork h sThe benefitsarebeingonveydtofarmersbydemonstrationbeen conducted with su cces ful results.Th 
plots and field days conducted by the extagion service. 

high rainfall 100 kg N/hi and 80 kg P2mt/hm.In lowThe recom mendations f or H Y u0Kler irrigation orTh 

rainfall areas, the rau drop to 70 per cent of theh 
recommendatioe. For barley, 0 krN/he for high rainfull 
areas and 40 kg N/ha e the ray advocae l . Titicele 

responds to the same rates as rem mended for whea. 
Fertilizers me not In short supply and they are not 

subsidized. 

PRODUCTION PROBLEMS 
There am several problem which are resticting anexpansion of cereal are and yields. They include: 

1. Poor genetic potential of indigenous mwateil.This will eventually be overcome by the distribution of the 
right genotype of HYVs and by improving local material, 
which will take time. 

2. An unpredictable environment consting of multi 
climatic zones, exists which needs wetl buffered 

genotype(s) that ared Wbe to maintain productivity at high
levels, despite anviroeyntal fluctuations. 

3. The wheat price policy Is affecting expansion of 
the sown area. 

4. Inadequate cultural practices. Weedsoal matved 
by hand. Farmers are not using he ntic niss. 

5. Neary all indigenouswheat varieties are,suscptibleich reduces yied by at last 10 per cent 
6. TheresIs a lack of agricultural prom and tringd 

mechnics to operate and mainta inmachinery.
7. Susceptibility to ruts occurs in Oen souhwo 

uplands, the main dw m wheat poduction am. 
W s m 

5ea a inf enous eo vaWrt s stim1 78 r i f d s nt e so wa c a a t rz d
6liTh lac of oing aris ulald. lbor rsand traimd 

rme wa -noi e p ob ms 

SEEOsINhST l 
An ed prum wha productio in 

b y 1 7loInd podu.d oma 100101)uta of 

certified bredll ti t, is a arA gmuim vt bdldag 
finim, flli ies mud suf. Am " e psim 
ceti bwle sed ha wdll. 
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~ ewet.ha- f hd nlyeI~ywit beey.will 

emm lpI wie In tveti IsSonel, which 
iii.q ueed in 1197. it sIems #Wt may pMi for akWW aiod. 
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IPRONINI MATERIALI 
Potential varietie/lnes of breed wheat, barley and 

triticele are: 

fres; =Dhumranho:um n (name giegiven by farmers) Alondra 'S'; 

D 6301-Nai x Weiqui-RM4no2 chr; CM 11683-A-

17 1M-3Y )OM Inia-R L 4220 x 7c/Yr.OZ; Sakha 61 
'; Brochis S'CH 5872-BOY-1M-2Y4MOY.OZ; 

We-Cmn 'S-No GO/zbz CM 8963-E-3m-2Y-ln-1Y-
Oz; Pavon '; Sakha 7; Inia 66 and Tob-Cno S' 
x Tob-8156/Cal x Bb-Cno. 

Barley: 
Giza 121; Arivat x 1D; Beecher; Cr 366/13/12 and 
2762 x Beecher. 

Triticale: 
Drira; Beagle; Bacum and Maya-Arm 'S'. 

GRAIN END USES 
bread and other home dishes.Wheat is used for 

There is a good standard biscuit industry using special 

manly;oo m ma 111100111 KpaM Md b 

in$~s Raw or ewlot- by a*y med,
 

baley wrlMy 110h.r 
TIIGALE " 

is h tritiell my %W ueM 

its higih grain y ekn O.W (4. ,,M4.UHiM n', 
conditions), plu god hw isa str hveeI Struw uy 
imortant to Ye l fa r and it pd a v sb 
economiC reatum. 

Moet of the vatetiesline tested mdPwre redstan 
to the dominant rusts. Farmers am cloeely watching seedshdrailiog and late aturity which~is ann~her problem. 

nd otha'r prcing lines areBacum, Beaglea some 
p te a n o roain inee reciving o 

receiving consideration for multiplication in the neer future. 

AGRONOMY 
Applied agronomy technology isbased on an adaptive 

research program, which is examining factors limiting 
production. 

There are two main growing seasons. In the winter 
season (under irrigation), crops are sown in November-
December and harvested in March-April. The second 
season which israinfed, isthe main season. Sowing isduring 
October-November. Wheat and barley crops can be grown 
all the year, Jepending on the locality. 

The progress of agronomic research on asufficiently
 
wide scale is limited by facilities and personnel.
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AUSTRALIA
 

Australian wheat farmers produced a record yield in 
the 1978/79 eson. It isestimated to be at least 17.5 million 
tonnes, 18 per cent higher than the 1968/69 record, and 38 
per cent more than any other single harvest. The area sown 
is estimated at 10.2 million hectares, second only to the 
1968/69 planting.The average yield isforecast to bea record 
1.72 tonnes per hectare. Many individual yields exceeded 
6 t/ha. 

The bumper crop followed sustained good growing
conditions in most areas. Although many farmers were 
forced to plant late, adequate rainfall and mild temperatures 
enabled crops to fill well. 

VARIETIES 
Varieties with Norin 10 dwarfing genes, such as 

Condor, Songlen, Egret, Kite and Oxley, which now occupy,
about half the area in the eastern wheat belt, were mos:4, 
able to capitalize on the good growing conditions. They 
contributed significantly to the production record, mainly
through higher inherent yield, but reduced lodging was also 
significant in some areas. 

DISEASES 
Diseases were widespread, but although serious in 

some localized areas, overall losses were not particularly 
high. Those causing problems included take-all, cereal cyst
nematode, and Septoria leaf blotch, particularly in the 
southern areas. Good progress is being made at several 
centers in breeding for resistance to the two latter diseases, 
with sources of resistance well identified and breeding 
programs at an advanced stage. 

Surprisingly for such a wet season, stem and leaf rust 
did not become well established. One reason in the case of 
stem rust is the widespread cultivation of resistant varieties 
in northern areas. However, a large proportion of the 
Australian crop remains at risk through susceptibility to 
rust. Furthermore, genetic vulnerability poses a threat with 
stem rust, through heavy reliance on Sr Ttl for protection
in several major varieties, 

Another dise presunt inthe northern areas was leaf 
yellow spot (Pyenophorstritkci.repentis),causing pink grain 

discolouration as well as leaf damage. This disease is 
increasing in prominence as the retention of stubble on the 
soil surface becomes a more popular agronomic practice in 
areas prone to soil erosion. 

OTHER PROBLEMS 
These Included large losses from inadequate weed 

control, and the downgrading of quality in some areas from 
rain damage prior to harvest. Regarding the latter, it is 
interesting to note that the variety Kite again stood out as 
having very good resistance to weathering for awhite grain 
wheat. 

DURUM WHEAT 
This wheat is a small, but expanding industry in the 

northeastern Australian wheat belt. Production last year is 
estimated at 18,000 tonnes and it is expected to increase 
rapidly in the near future. A major factor in this expansion 
is the new variety Durati, a high yielding, early maturing
semidwarf with good quality and low susceptibility to black 
point. This already occupies over half the durum area and it 
isexpected to eclipse all other varieties next season. 

TRITICALE 
Interest in triticale increased greatly last year, and the 

first official release of varieties from one or more of the 
three active centers in Australia is expected in the near 
future. The interest in this crop has been further stimulated 
by a court decision upholding the monopoly control of 
wheat by the Australian Wheat Board. Some farmers are now 
viewing triticale as an alternative feed grain for free market 
trading. A small area of an older type triticale, from a private 
farmer's release, is being already grown, but this will quickly
be superseded when the new varieties go into production. 

The advanced lines under test ae from CIMMYT 
introductions, with selection for high yield combined with a 
good balance of other agronomic characters. Lat maturity
and some difficulty in threshing we two problems
encountered and largely oveome, but simpultbity to 
drought rueins a questmn meek in he Awwalian 
environment. 
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NEW ZEALAND
 

Coel crop have been grown in New Zealand since 
iEIurloan colonization of the country in the mid 19th 
cenury. The principal cereals grown are bread wheat andbw* for which the productio gal isnationl ,allsuf-
fkilncy. Durum wheat and triticale are being grown onlyfo wh tdlle4 
on an euperimental basis at this stage. Climatic conditions 
am favourable to high grain Vields, though low grain protein 
content in bread wheat in some seasons, leads to problems 
in commercial bread production, 

FERTILIZERS 
Wheat iscommonly grown as acash crop in gpastoral 

rotation which allows productive crops to be grown with 
relatively low fertilizer inputs, particularly with respect 
to applied nitrogen. Fertilizer supplies are imported, either 
already compounded (as in the case of nitrogen), or as raw 
materials imported for treatment in the country (as for 

phosphate). 

DISEASES 
Although some cereal crop diseases are found in the 

country, disease is rarely a major limitation to production, 
Barley yellow dwarf virus is probably the principal disease 

factor in yield reduction, 

SEED CERTIFICATION 
w uW.M 

seed certification, which ensures that fahmereb . 
New Zealand has a highly sophistisatad 

to reliabl sesad. Now cutiver we ,,*l madsls 
and they soon become prevalent. New sa 

based on semridwarf stocks of Mmd owan -- ' 4n 
sown wheat and spring barley cultivers e produced by, 
local breeding programs in which European matedall has 
made asignificant contribution. Durum wheat end tritloele 

stocks of CIMMYT origin are being commercially evaluated 
at present. 

In New Zealand it is mainly the responsibility of 
government research divisions and isbacked by effective 
agricultural and biological Arch. Recent developmentsre. 
have led to the establishment of a number of collaborative
 
plant breeding projects with institutes in Europe and North
 
America, which have proved to be mutually beneficial.
 
Co-operation with CIMMYT has proved to be of considerable 
value for the introduction of oew germ plasm and it is 

hoped that the relationship can be maintained on its present 

basis. 
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ACI 
ACSAD 
ACWYT 
a I. 
ALAD 
BADC 
BV 
BV77 
BWYT 
BYDV 
CB 
cc 
CCGC 
CCSPS 
Cd 
Cl 
ClAB 
CIANO 
CIMMYT 

CIP 
cm 
CNPT 
COCEBLE 
COSEM 
CRI 
CRL 
CV 
DAP 
DBC 
DM 
DYT 
donum 
EACA 
EBYT 
EDYT 
ELAR 
EMBRAPA 

EPAC 
ESYT 
WUCARPIA 
FAD 
feddan 
g 
ha 
hi 

Average Coefficient of Rust Infection
 
Arab Arid Zone anc Dryland Research Center
 
African Cooperative Wheat Yield Trial
 
active Ingredient
 
Arid Lands Agricultural Development

Bangladesh Agricultural Development Corporation

Biological Value
 
El Baton Verano (Summer), Mixico, 1977
 
Bread Wheat Yield Trial
 
Barley Yellow Dwarf Virus
 
Crossing Block
 
cubic centimeter
 
Cooperatlve Centrals des Grandes Cultures
 
Coopdrative Centrals do Sernences et Plants S6ldctionnds
 
Ciudad (e.g. Cd. Obreg6n = City of Obregon)
 
Coefficient of Infection (Rust)

Centro de Investigaciones Agr (colas del Bal'o (Mdxico)

Centro de Investigaciones Agrfcolas del Noroeste (Cd. Obreg6n. Mixico)

Centro Internaclonal de Mejoramlento do Ma(z y Trigo


(International Maize and Wheat Improvement Center)
 
International Potato Center
 
centimeter
 
National Wheat Research Center (Brazil)

Coopdrative Centrale do Bli 
Coopdrative Centrals do Semences
 
Coefficient of Rust Infection
 
Cereal Rust Laboratory, USDA. St. Paul, Minnesota
 
Coefficient of Variation 
Diammonium Phosphate 
Dye Binding Capacity 
Dry Matter 
District Yield Trial (Zambia) 
Equals 0.227 acres = 919 sq. meters 
Epsilon Amino NCqproic Acid 
International Barley Yield Trial 
Elite Durum Yield Trial 
Ensayo Latino Americano de las Roys
Empreoa Braseleira de Pesquisa Agropecuria 

(Brazilian Agency for Awiculturl Research)
Empresa P(blica d Abastcimnito d Cereals (Portugal)
Elite Selection Yield Trial 
European Association for Researdi in Plant reediang
Food and Agriculture Organization of the Unted Ntions 
Equals 0.42 ha - 1.06 cres 
grari
 
hectare
 
hectoliter 
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V11dhig Va11#18181 1111111 
lI0N MUe d dwiObOWon MnMM 
ImN" Intornoiaol Bread Whe Inferef Nursery 
IWYN Internttiond Birod What Yd Nuey 
ISBN International el What Sumki NureV 
IC Index of audhV 
ICARDA Interatlon Centor for A uturd Reosetch in the Dry Arm 
IDGC Institut do Dewoppment dos Grands Cultures (Field Crops Institute)
 

lRC International Dewloomont Rmrchsa Cnter (Ottawo, Cenade)
 
ID6N International Durum Screening Nury
 
IDYN International OwumnYield Nursery
 
INAT Institut National Aricole Tunisienna 

INCAP Instituto do Nutrlelin do Centrowm6rica y Panami 
(The institute of Nutrition for Central America and Panama) 

INIA Instituto Nscional do Invw gaclones Agr(colas 
(The Mexican Notional Institute of Agrlculturi Research) 

INIAP Instituto Nacionol de Investigoclone Agropecuaril (Ecuador) 

INIP Instituto Naciond do Investigoclones Pecuarias 
INRAT Institut National de Ia Recherche Agronomique
 
INTA Instituto Nacional do Technolog(a Agropecuaria (Argentina)
 

IPO Institut Voor Plantenziektenkundlg Onderzoek (Research Institute for Plant Protection,
 

Netherlands) 
ISA Instituto Superior do Agricultura (San Cristobal. Dominican Republic) 

ISEPTON International Septoria Observation Nursery 
ISWRN International Spring Wheat Rust Nursery 
ISWYN International Spring Wheat Yield Nursery 
ITSN International Triticale Screening Nursery 
ITYN International Triticale Yield Nursery 
IWSWSN International %inter x Spring Wheat Screening Nursery 

K20 Oxide of Potassium 
kg kilogram 
kg/ha kilogram per hectare 
kg/hl kilogram per hectoliter 

Latin American Disease and Insect Screening NurseryLADISN 

LDC Less Developed Countries
 
LR Leaf Rust
 
LSD Least Significant Difference
 
maund Equals 82 pounds (=37.25 kg)
 
m meter 
m2 square meter
 
MILN Multiline Nursery
 
MV77 Toluca Verano (Summer), Mdxico, 1977
 
N Nitrogen
 
NCIC National Crop Improvement Committee
 
NIRS National irrigation Research Station (Zambia)
 
NPBS National Plant Breeding Station (Njoro. Kenya)
 
NPU Net Protein Utilization
 
PC Small plot multiplication for pure seed
 
PER Protein Efficiency Ratio
 
Pgt Puccinia graminis tritici
 
PMC Small increase plot
 
PMI International Multiplication Plots
 
PON Preliminary Obsevation Nursery
 
ppm parts p-3r million
 
ppt parts per thousand
 
PRONASE Productora Nacional do Semillas (The Mexican National Seed Production Agocy)
 

Ps Puccinla stril formis
 

Oxkle of PhosphorusP205 

PYT Preliminary Yield Trial (Zambia)
 
PzV77 Patzcuwro Verano (Summenr. Mbxik, 1977 
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qAd 
Rit 
RdI 
ROWd 

RfWYT 
RTN 
RV 
RWYT 
SAG 

,SARWEIN 
SCU 
SNACWYT 
SR 
t 
tare. 
TCCA 
TD 
TDRN 
t/ha 
TL 
tonne 
USAID 
USDA 
VEOLA 
YR 
Y77-78 
Y78-79 

IWAIII Qb. 00111 GNaMy 

Rminfid VANN YIMd Trial 
Rened TrpNumry
Roque VMWm mwr. Cdah Mhdo 
Iagiol WhoYied Trial 
Sewtar(a de Ariultua y Geneder1a MIdxi'o 
South African Raglid Wmt Evsumlon wA In"oMMuINursery
SulhurCoed Ur 
Smeing NurWy for the African Cooperative Vhmt Yield Trial 
Strips Rust 
tonne (- 1000 kg) 
Equals 628 sq. cm 
Thane Central Cooperative Asocdation 
True Digestibility 
Triticale Disease Resistance Nursery 
tonneshwatere 
Turkish Lira 
metric ton ( 1000 kg) 
United States Agency for international Development
United States Department of Agriculture
Vivero de Enfermettdes y Obsrveci6n de Latino Amdrics 
Yellow Rust 
Yaqui, Mdxico, 1977-78 
Yaqul, M6xlco, 1978-79 
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