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Directors' Introduction
 
Byrd C. Curtis and Arthur Klatt 

The CIMMYT Wheat Program strives Cooperating national programs build The World Wheat Situationto increase the production of bread on the work (lone by the Program. In 1983. world wheat productionwheat. durtum wheat, triticale. and often refining and improving the once mor, achi eved rccord levels.barley hi developing countries by germplasin contained in our The 496 million netric tons (MT)helping to improve the productivity inlernatonlO iatlrseries to better Ileet harvested consituites a 3 pereentOf t Ie resoures Lscd b\' the' millions the needs of local farmers. The increase over tlie 1982 harvest.of Third World farmers who grow Wheat Program relics on the Sharp increases in production bythese crops. In working toward this research and extension efforts of Australia (146 )ercent) and thelong-tern goal, the Programn relics on national programs both to impleent developing countries of Asia (13a close collegial relationship with and to nulltilplY Ile impact of, its percent) were responsible for thisliterally thousands olsicntists iii work. inlipro\venliert. Production in thf rcstnatinioial crop itnl)rovmient programs oft lie world cit her decreased oraround the world. Our apl)roach is 1o CIMMYT has its heiadquarters at El rtitaiilid at roughly thw samllc level
provide several "iiterroediate" Bat an, 40 kin nort icast of Mcxico as in 1982. 
products and s-rvircs: City in the stial( of Mexico. Much of 

lie wheat brccding work is carried I roductior in Europ icwas virtually* inil)rovc(l gerniplasni. oil at three prinryia-v locations in unchanged (dowll a Iicre 100.000 
Mexico: during tll st trliIl 'yei loils froi tht 73.7 MT produlced in* iraining for national crop (May through October) at two hiigh- 1982). as was tIh:mt of 'anada (downinpr(ivcmenlt program scientists, elevation sil,<; in cetitnl Mexi(,o. El less than I perccnit front ill( 1982 
Batan and Toluca. and during tie level of 26.8 MIT). The United States* effective. practical r-search winter cycle (Novemnberr (hrotlil rtgistlc(l at significanlt dcit-se if]

proccdutres. April) at thet low-elcvation Yaqui pro(lucti(on, down frun 75.3 to 65.9
Valley Agricultural Ex)crinient NT, duc to gov'cririiut policies* (ori1sultationl with llaltional Slation, near Ciudad Ohrcgoli in lhe designed to redt.:, oupt pir by


prograris

and 

on research problems, slate o Sonora iii IIriW(csterri encouraging lrt'dtlCLiui,:,. T tile areaMexico. A riunber of othler sites inr planted to wheat. Yields. however, 
Mexico are used to seicen wcre the highcst ever.* research information, germ plasn for resistance and 
tolerance to specific dliseases and Austialia conpelnsated for the 
stresses, dccrease in US production 1w)vinorc 

than doubling its otlptit. fromn 8.9 MT 
in 1982 to 2 1.9 MT iin 1983. The 
1982 crop~ was dlamiagedl by a severe 
drought. while that of 1983 beinefilted 
fromt excellent pilariirig oudI gmowing 
coidilios (allhliglh exccssive 
moisture during lar-vest dariiacgd 
about a quarter of thre (T(l)j. 

Eastern Eim-op( and ilie USSR had a 
combined prodtition (ler-ease of5 
million toils. all of which \%'is 

A attribthitd to a1poor- harvcst 
~ (t.cstiliadil1a 80 NflT) in thne t JSSR. 

. t5-7. Th Oitries Of Easte-ti' Ellrope 
,,- . produccd slightly nior' wieat than in-. .. . ' *" r 1982 (29.7 MT ill 1983 coipared to
 

*' J" ' 
 29.-1 NIT ill 1982). 

0*0
 

Dr. Byrd Curtis (left), Director of the wheat program and Dr. Arthur Klatt 
(right), Associate Director. 
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Asia stands out among the regions of 
the developing world lor its strong 13 

A Shifting Emphasis 
In attempting to increase wheat 

national prograns will play a vital 
role. since materials will be evaluated 

percent increase ill wheat production, 
from 150.3 MT to 169.5 MT. China, 
India, Pakistan, and I3angladesh all 
recorded significant increases. but the 
most spectacular was that of 'hina. 
which went froml 68.4 MT in 1982 to 
81.4 MT in 1983. a 19 percent 
increase. This gives China Ihe 

prodllction in developing countries, 
the CIMMYT Wheat Program first 
focused oil inlpl'ov'ing yields in 
traditional wheat-growing areas 
(irrigated and well watered). These 
areas a('ont for about 70 percent o 
tlie Third World whcal lands. I ligh-
yicldintg. broadly adal)td, and 

in the regions all, locations fo')r which 
they are mnter ted. 

Cr p Program Highlights 
Bread wheat-'he Veery sibs 
continue to outperlorni nearly all 
other CIMMYT lines and locally 
grown comniercial varietits in most 

distinction of producing inore vieal 
than any otli,'r country in the world, 
for thi first time. Fortuitous rains. 

discase-resistant scm idwarf nlatcria-
were rapidly tvde'lopcd that 
periornet'd well ill diverse 

parts of the world. No fewer than 11 
varieties based on tle Vcery cross 
have been released :round the world 

combined with piroducer incentives 
and tile increased use of 'rt ilizer and 
other inputs. were responsil)lc lor tifis 
historic ('vent. 

environments. Today,. the key traits of 
higlh yield potential. )liolopcriod 
insensitivity. scmidwarflgrowth iabil. 
ald resistaince to the three rusts 'are 
incorporated across thei 'rograin's 

since 1980. Progress continues to be 
made toward dcveloping lines tolerant 
to acid soils with high leveis of free 
alumninum. Yields of up to -4 lolls per 
hectare have been obtained with 

In the rest oflthe developing world. ciire geriiplasnii base. these alunninuini-tolerant ialerials. 
the 1983 harvests were somewhat 
disappointing. Oflthe Latin Aier' an l)cspiiethest aidvale's. tiec Durum wheat-Yields arc ntow oil a 
countries. oly Brazil harvested imiore 
wheat in 1983 (2.2 IMT)lhan in 1982 
(1.8 NIT). anid this is still c(1lsi,!'crably 
below tle 4.3 M'I level of donic.:,tic 
coisunption. Argentina txpelrient''d 
an 18 percent decrease ill )rodtlion, 

eonsllinptioii of wheat ii the 
d(eveloping world continues to exceed 
tht' domestically produced supply. 
Thc better wheat llinds are low 
gt'iit'rally devoted to high-Viciding 
varictit's. and it is oil marginal lands 

par with tlhc l)cst breadt wheals. bul 
stein rust. septoria aind fisarium 
diseases liniit l)rodict ion in nI1lliy of 
the world's dtiruilwlit'at-prodtie'ing 
areas. Several new linues showing 
resistanece to one or more ofl tiese 

to 12.3 MT. clue to a d'cline iii the and iii areas where wheat is not i diseases were idenlified in 1983. !In 
area sown to wheat. Mexico's Iraoditioial crop (such is tie tropics) addition. plans are being ilde to 
production tIll li'on- 4.5 MT Ito 
3.5 MT. In Africa. a 1.2 MT decrease'. 
froni the 1982 level of 10 MT, was 

that lie lliost significant production
gailis canl iiow )e iadc, 
Coisequtinlvy, liyt' CIMMYTlwheat 

start a tooperative shuttle breeding 
program with Etlhiotpia. where 
especially virulent races of stt'i rust 

principally the result of drought ill 
Morocco, Tunisia and Souih Africa. 

piograini is slifting its ciirli:tsis to 
liese areas. 

occur. 

The coilsuiillp ion of wheal ill 
developing couinit'ies is sti: in('reasi.ig 
rapidly. especially ill ar as %71itre 
wheat is not i tradition d crp. Al,, il 
100 MT were traded worldwide in 
1983, of which about 52 pt'rcent. up 
from 4t7 percent at vear e irlicr, went 

Th producltion constrainls that 
characterize illai'giial w'heal 
clivironiliinls are highly diverse aid 
I'iit to be inort rt'gioial or site-
Sl)ecific in lnatilre alnd t'xtUnt. The 
Wheal IProgran's gerint)lasin 
dl('ve]'liitlistrategy is tierltrt' 

Triticale-IProgrtss in total yie-ld and 
cidosp1t'riii dt'velopneint (test weight) 
was made in 1983. Lines yielding 
over 20 ierceit iniore than the best 
checks were found, and others werc 
identified having test weights as 
nnich as 15 p,.'rccnt higher than the 
check varieties. In addition, triticalt's 

to developing couitries. About 2-1 MT 
of wieai fountd their waN to tropical 

chail gii io aci('(ilinlod 
rcalities. We are ilow illn 

l these 
l process of 

considerable toleraniceto high levels 
of fret aluninuni was coifirited. 

countries (betwveen 23"N and 23'S 
latitudes). wher' wimieat is ifrown oil 
small scale, ilat all. Wheat impotrs 

i 
iuildiing oil lit' broad ataptatioi that 
is lht hallniark of CIMY'lwheat s. 
wili thi(' obj.ct ivt' of' producing 

Barley-)iseases reinlain lhe 
priincipal problel, especially scald. 

constituite all ilportait expenlditur
of foreign currency for many if lhcisc 
countrit's. and iiterest in finding 
wavs to )rodtie wheal doniestically 
is high. 

stil)stts otf roadly adaptld
gcrinplasn lhat possess rcsistances 
and Ioleraices Io specific diseases and 
e'nviroinneiital strt'sses. Ili tie ('onit'xt 
of this effort, our internatiional 

Ical rust. net blotch and. in Ilie 
Andean rt'cgioi. race 24 of stripe rust 
and barley yellow dwarf. Considerable 
progress has been mild' toward 
incorporating scald andital rust 

network ol cooperating sciet'isis and 
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resistances across the entire CIMMYT Staff Changes

barley germplasn base. New sources In 1983, a number of stal changes

of res istance to stripe rust race 24 
 were made in order to strengthen the 
were found. and several simple and C!MMYT Wheat Program, both at
inexpensive techniques for prodtcing headquarters in Mexico and ill 
our 
spores of Rynchlosporimn secalis. its regional and bilateral programs.
well as greenhouse screening Ior 

resistance to several (tisc;ises. werc lDr. David Satutlders was added to

successfully intro(lccd in 
 1983. 	 the South and Soultheast Asia 

regional prograin to provideNew Programs assistance ill developinig
In 1983, the goveriinelt of PeIt management teehlliqltes lor sortie 
invited CIMMY'T to participate ill t of tilt, lll'itraditiolal wleat
bilateral research program spons)re(d growing areas. Ili was replaced at
minillNy ;) . tiew World Bank and tie headqiiarlters by Dr. Joel RansoI.
Peruvian National Inslittiie of a former C(IMMYT 	 iostdoctoral 
Agrictilturit Researclh and ExtCIlsioni. IVelow. 
The objective of the prograin is to 
improve sniall grain prodtction iii tilt Dr. Reynallo Villareal. a lorner 
courtry. This bilateral effort is ('IMMY'T postdoctoral I'cllow,
comlrehensive ill lnaltlre, and joined tle wheat prograll staff atincludes reseach aimed at improving headpiarters.
agricultural practices, dctvemopig flnew 
va-ictics. pronlioling the applicatioli of I)r. Waltcr Nelsoi. a brccdcr-
inlidrii tehlnology, and training. The pathhologist, reltlrlied to 
Wheat Iirograin eon tinucs to welcoic headquarters rorn the ('I" M T.. 
tile opportunity to take plart in major ICARI)A cooperative program. lieini-country progranis such as this. 	 was replaced in Syria by Dr. 

Guillermo Ort iz ., a loriner 
CIMMYT posidoctoral fellow. 

- -' .I 

- . ~ .-. t ,. 

" "-"'program 

-As.-.1 , ~ 	 , ~ , 

• " -

8 - z.-

Farmers' fields In the Peruvian Andes, where CIMMYT is participating in a 
new bilateral program. 

Directors' Introductlini 

• Dr. Mcngu Guler. an agronomist, 
joined Dr. Larry Butler,Ia breeder
pathologist, ill Bangladesh. 

Dr. Gregorio VAzoucz. head of the 
duruni wheat prograni since 
1977, took responsibility for 
CIMMY'T's bilateral program in 
Peru. lie was replaced at
 
headquarters by 1)r. Pedro
 
lirajeicli. a forner CIMMYT
 
postdoctoral fellow. 

Dr. Gerbrand Kingina returned to 
headquarters to lead the training 
program in cereal improvement. 
lie was replaced as CIMMYT 
regional wheat program leader in 
lasterni and Sotithern Africa by 
t)r. En';rique Torres. 

l)r. IIillirt I lers, a computer 
I)rogranlncr. was added to the 
staff at headquarters to help with 
the cotnputerization of tilt wheat 
programn's extensive data base. 

I)r. Christoph Malin, a former 
CIMMYT postdoctoral fellow. 
joined the South and Southeast 
Asia regional program its a 
breeder-palt hologist.
addition t these changes iii the 

regular staff, seven new postdoctoral 

fellows joited tlite CIMMYT wheat 
iii 1983, aid four associate 

scieti sts worked with the senior 
staff otn various pro eets. 



•CIMMYT-INIA Cooperation 
Once again, we would like to make 
special mention here of*our unique 
relationship with the National 
Institute of Agricultural Research 
(INIA) of ilic government of Mexico. 
INIA and CI MMYT share a common 
history dating back to 1943 and the 
inPiiation of the Rockefeller 
FOUnlation-Mexican Minis trv of 
Agriculture Oflice of Special Studies. 
CIMMYT opC;ltCs tle sut nieillTr Cele
nt rseries at El Batan and Toluca. 
but benefits from regular in)ut by 
INIA scientists. During the wilnter 
cycle. CIMMYT is privileged to work 
with the Northwest Center lor 
Agricultural Invesi igat ions (CIANO), 
a branch of INIA, on the CIANO 
experiment slation iear Ciudad 
Obregon iil the state of Sollora. The 
firnieis' organiization of tlit area. 

known as the Patronato. provides 
half the funds needed to support 
these winter nurseries. CIMMYT is 
very lpreriiltie of Ihis suplport: our 
hope is that through these joint 
effortls, we alil coliullt. to help 
supply superior varieties to the 
tarillers t Mexico. 
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Bread Wheat 
S. Rajaram, C. E. Mann, R. Villareal, W. Nelson and G. Ortiz-Ferrara 

Introduction 
Genetic diversity and variability in 
germplasm are necessary elements in 
wheat breeding. While miany kinds of 
genetic variability are not 
immediately useable because of 
limitations of space and resources, it 
is highly desirable to maintain this 
diversity to safeguard against 
environmental stresses, pests and 
pathogens which may arise in the 
future. Consequently, olle of the 
eurrent objectives of the CIMMYT 
wheat program is to avoid the 
narrowing of variability in both 
pathological and agronomic 
charactcrs in the course of attempting 
to breed for high yield. 

It appears that the yield potltial ofi" 
bread wheat germplasm has steadily 
increased during the 1960s and 
1970s in certain high-viling 
environments. Whether this Increase 
will continue in the 1980s is not clear 
at this point. However, there is ample 
opportunity to increase yield potential 
in less productive environments, such 
as those with acid soils and 
insufficient moisture. This, too, is a 
current objective of the CIMMYT 
wheat prograo The third objective is 
to stabilize yield in highly productive 
areas, for which gern:plasm with a 
high yield potential already exists. 

IHigh and stable yield potential in 
most environments Is an ideal long
term goal for at large international 
breeding program such as CIMMYT's 
bread wheat program. This has been 
the objective since CIMMYT's 
inception, and some success has been 
achieved, as very widely adapted lines 
with increased stability have been 
produced. Further progress will 
depend on producing materials 
adapted to the differing conditions in 
the various wheat-producng regions 
of the world. 

For the past seven years, attempts 
have been made to assemble genetic 
characteristics that Would enhance 
the acceptability of new materials in 
these regions, taking advantage of 
agro-ecological similarities that allow 
them to be grouped into the following 
broad agro-ecological units: 

Irrigated areas witih only a fe,w 
disease problems. such as rI ists. 
These include the countr-ies ()f 
India, Pakistan, Sudan, Zilalf ,c, 
Elgy)t an1d Mexico. 

l)ryland areas of the world in 
which rainfall is sufficient for 
growing wh'helt. l'hese lll Into two 
cat egori's: 

a) 	Lowland areas in North 
Africa and the Southern Conc 
countries of South America. 
withl rusts and septorias as 
till, main pathological 
constraints. 

b) I lighland areas of the Andes. 
Central Anerica (including 
Mexico) and East Africa. A 
multitude of diseases. such as 
rusts, seplorias, Iusariums. 
bacteria antd barley yellow 
dwarf (IBYD). post' a contiiiual 
threat. 

, 

' 

,"

0 	 Droughty areas where rainfall is 
too limited to support good wheat 
growth. 'hese areas include tlihe 
Middle East, central India and the 
high platcau of Mexico. 

* 	 Tropical lowlilnld regions betiVeen 
23"N a'd 230S latitudes andl 
below 1500 ncters clevation. I-ere, 
t (climirithosporiumspl). and 
IPuccinia recorzdita {leaf rusl are 
1te Illaill dista:i-causing 
organisms. Fusariulii head scab 
could also be irest'nt i:n ('ltlaill hot 
and humuid tropical areas. I ligh 
tepll)erattIre is a critical 
physiological stuess limiting wheilat 
yield ill these areas. 

Areas withiaid soils atiot toxic 
h'lvels of aluminumi. These arc 
fotiuld ill Bra, il and tie ('litral 
African highilamis. 

The CIMMYT bread wheat program 
strives, in collaboration with the 
national \vheat programs. to remove 
production constraints ii these agro
ecological units by breeding widely 
adapted. high-yielding scmidwarls 
whirh incorporate specific genetic 
characters, such as rCsistance 1o 
diseases. and tolerance to high levels 
of frce aluminum and to drought. The 

0 

Dr. S. Rajaram (second from right), head of the bread wheat breeding program, 

with Dr. R. Villareal (third from right) and Dr. W. Nelson (left) in the winter 
cycle crossing blocks at CIANO. 
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current philosophy, objectives and surrounding Yaqui Valley was 4.7 made at both CIANC and Toluea and 
breeding methodologies of the toris per hectare ill 1983. comiparel segregating materials are grown
 
program reflect 
this goal. 	 with 5.1 tons per hectare in 1982. alternately at both locations. Yield 

Perlormance ill yield trials was also trials are conducted at CIANO to
Breeding and slightly lower in 198" ',haln in 1982. identify germplasn with wide
Screening Environments adaptation, high yield and resistance 
Diversity of environments is a ve'(V The 1983 stumImer season at the to leaf and stem rusts. Yield trials at 
important lactor in breeding lot wide Toluca Experiment Station was Toluca identify materials suitable for 
adaptalion and yield stability. It is Ith( characterized bv a compllete lack of rainfed, highland conditions, and the 
use of diverse environments for stripe rust, for the fir. tine Ili 15 El Batan yield trials are used to
 
selclion 
that las permitted the years. However, there were severe idenlity gernuplasin for lower rainfall 
production of widely adal)tcd whcat epidenlics of septoria. Iisariuni and conditions.
 
gcrm Iplasin in Mexico. leaf rust discases. which permitted
 

good selection for resistance. About Yield Potential-The process of 
The two principal locationls, )olh ill 1000 inni of rainfalll fll .duringthe developing spring wheat gerniplasm
Mexico, tlset ill selecting g -rnli)lasnl 1983 wheat-growing season. The El or internalional use is a dynamic 
and advancing segic iting latan location had abov\'-nornual one. The genetic variability for high
 
generations atc 
 te Yaqli Vallcv rainfall, which helped to produce yield. wide adaptation, yield stability.
Agricultural Exlperinwnt St atijo of good cpldcn its of lef and slc i-uslt. disease resistance and agronoinic and 
the Northwestern Agricultura! quality charactersis exploited
Research Center (CIANO) (39 Ilters Breeding Methodology tllrolgh croaers with advancd lines
 

elevation. 27('N latitude) near Ciudad 
 and Results 	 and silseul selection. More than 
Obrcgoi. Sonora, andiilite Tolica A simplified flov: diagram is 1000 advanced lilnes were evaluat etd 
Experiment Station (2640 no'tels presented in Ftgure 2 explaining tire for yield pot, ntial at CIANO in 1983. 
elevation. 18"N latitude). TIe lormcr movement of basic ge.rriplasni and Table I presents 25 lines that
 
is a high-yielding environment. tlic segregating Ili iterials. Crosses are produced as mnuch is or more than
 
latter lower yielding, and they dif cr 
 Ures 81. a well-adapted, high-yielding 
widely in rainfall, temperature line under CIANO conditions. Some of 
regines, soil type, disease spectra, 35. these 25 lines will be tested
 
and day length. In addition, a ntnilbteri internatioially in 1934 to deternine

of other sites within Mexico are used A their yield stability aid(adaptability.
 
becaLsC of tIlie diflrent select ion
 
opportunities they offer: ill( El tlatan 
 30. ] 'Table2 presents the yield of 16
 
Experiment Station (2249 meters 
 established and , advanced lines
 
elevation. 19"N latitude), the Fterte 
 Maximum inder 1) optirinir fertllit\' and well-

StVallc Agri.ultural Expcrincnt 
 25. watered conditions (5 irrigations) and 

io. (os MobiOs) 140 meters -2). -	 low fertility aid limited water
elevation, 26"N latittide): the Rio ' conditions (2 ii-igal ions): both
 
Bravo Agrictuihural Expe'rimenht 0 
 received an additional 17 1 in of
 
Station (30 met ers elevation, 25"N 
 a 20. Mean rainfall throughout tile seaso. The
 
latitude), It( Poza Rica Experini t \
 

experimlnt was disease free, 
Station (60 ieters clkvatior, 21 'N '- -<' permitting entries to diller only in 
latitude), the Salliiato Izcuintlll r,'spose to vatcr availability and 
Agricultural ENpcriuen! Station 
 it -l!hitv Ievel. The highest-vielding
 
(40 meters elevation, 22"N balittide) 
 . Minimum ' e[ntryVi ilie hilly irrigated and
 
and the Tarascan Mounitains 
 ferlizz'd trial 
Agricultural Experinect Staiien 

_ 	 IV was the variety 
10. W Nacozari 76. but it ranked 14th under 

(Patzenaro) (2 180 meters elevation. Ili- reduced 

18" N latitude). These are used 


- l vat er and fertilizer 
to -,--- - regime. The to!t-villing entry under 

varyir g degrces and. in somIIId cases. 5suboptiial coildittons was VeeryN 8. 
in eooperation with the National .. 1960-80 (mean) and it ranked sixth uleder optimal 
Agricultural Research Institute (INIA). 1982-83 conditions. CIANO 79 ranked eighth
CIMMYT also relics on at)oill 100 adIn seventh, respectively, under 
additional loeat(ions arotiild the world opt:nall and stl)ol)nial conditions, so 
It) gather genet ic iiiItration oIr Ilie Nov Dec Jan Feb Mar Apr May it should be considered lie most 
crossing proigrani. Month 	 stable. i.c.. wih relatively high yield 

intoth environmrnts.The advanced 
Ili 1983. t rilrat',ircs in fth Cd. Figure 1. Comparison of mean monthly line Ihlahin"S" received fourth and 
Obregon area wet-c slightly higher air temperatures during the wheat growing sixth ranking. respectively, and 
than the long-termu average (Figure 1). season for the period 1960-80 and should also be considered relatively 
This may have caused a slight yield 1982-83 at CIANO near Ciudad Obregon, 
reduction; the avcragc yield for t. Sonora, Mexico. 
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stable. However. yield stability alone 
Is not sufficient. This characterisHc 
has to be combined with high yield 
potential to gain wide acceptance. 

Wide adaptatio-A central 
objective of CIMMYT's wheat program 
is widely adaptd gerniplasm because 
narrowly adapted materials are of 
limited use vis-a-vis the developing 
world as a whole. Wide adaptation is 
defined ts the ability of a genotype to 
produce high yields in diverse 
environments. 

Regional 

& International 

Nurseries 


LO. 


CBSpn 
i 

,. ____FeI 

p Si 

[i~ndivliduali 

[4 

EF5 

6] 

F ] -P.harvested -- -. .. Best 
inbulk Yi-


... n 

Nurseries for use in CIMMYT 
crossing program

CIMMYT breeding nurseries 

- CIMMYT international nurseries 
National, CIMMYT regionai, and 

other international programs 

Various widely adapted materials. 
such as Siete Cerros. Anza, Pavon 76, 
and Nacozari 76. have become 
commercial varieties. In the early 
1980s. several varieties developed 
iroin the cross Veery were released bv 
national programs and their 
performance indicated wide 
adaptation. During tie last four years, 
a Veery selection was theI1)t I 
performer in international trials 
[International Spring Wheat Yield 
Nurseries (ISWYN) 15, 16. 17 and 181. 

AT.12. 
PROGRAMS 


----------------.... 14. C anada (A lberta) 

Tra ___26. 
T a27. 

PMI 


I 10Tr 2l32. 

J Int. Screeningines34. 
Nus -


CI137. 

CB 	 -Crossing block 
L.O. - Observation lines 
PMI =nternatonl multiplication 

plot 

PC = Small multiplication plot 


Figure 2. Movement of germplasm in CIMMYT's bread wheat program. 

Bread Wheat! 

In Figure.. 3, 4 and 5, Vecry 5 (= Seri 
82) is compared with Anza (a widely 
grown variety), Pavon 76 (also widely 
grown) and local checks (selected, 
locilAly grown varieties), respectively, 
in 42 different locations. In all three 
graphs. the yield of Veery 5 is plotted 
as a percent of these varieties at all 42 
locations. At 38, 34 and 29 locations, 

Key to test locations for Figures 3-5. 

1. 	 Brazil (Sao Paulo) 
2. 	 Bolivia (Santa Cruz) 
3. 	 Spain (CRIDA-10) 
4. 	 South Africa 
5. 	 Argentina (La Dulce) 
6. 	 Argentina (M. Jurez) 
7. 	 Norway 
8. 	 Romania 
9. 	 Argentina (Pergamin') 
10. 	 Portugal 
11. 	 Israel 

Portugal 
13. 	 Ecuador 

15. 	 Japan 
16. 	Bolivia (San Benito) 
17. 	Cyperus 
18. 	 Tanzania 

20. Syria 
21. 	Sudan
 
22. Chile (Caultin) 
23. USA (Washington) 
24. 	Turkey
 

25. Canada (Manitoba)
 
Afghanistan
 
Pakistan
 

28. England 
29 USA (Montana) 
30. Canada (Saskatchewan) 
31. 	 Senegal 

Mexico (Sonora) 
33. 	 Spain (Seville) 
3 .G e c
Greece 
35. 	Chile (Chilan) 
36. 	 Tunisia 

Yuge.,avia 
38. 	 US/. (ARS)
39. 	 Egypt 
40. 	 Spain t{l Encinal)
41. 	 ZimbabwL 

42. 	 Kenya 
43. 	 Bolivia (Cochauarnba) 
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Figure 3. Yield of Veery 5 (Seri 82) as percent of Anza at 42 locations in the 18th ISWYN. Mean yield across locations:
 
Anza: 4263 kg/ha, Veer, 5: 4982 kg/ha (170/o greater than Anza). Key to numbered locations on page 12.
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Figure 4. Yield of Veery 5 (Seri 82) as percent of Pavon 76 at 42 locations in the 18th ISWYN. Mean yield across
 
locations: Pavon 76: 4484 kg/ha, Veery 5: 4982 kg/ha (110/o greater than Pavon 76). Key to numbered locations
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Figure 5. Yield of Veery 5 (Seri 82) as percent of the local check at 42 locations in the 18th ISWYN. Mean yield across 
locations: Local check: 4614 kg/ha, Veery 5: 4982 kg/ha (80/o greater than local check). Key to numbered locations 
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Vecry 5 yielded more than Anza, 
Pavon 76 and the local checks, 
respectively. Averaged over all 42 
locations. Veery 5 produced 17, 1I,
anS perce nt more than Anza, Pavon 
76. and the local checks, respectively, 
The countries where Veery 5 yielded 
inore than the local checks are Brazil. 
Spain (three locations), Argentina (two 
locations). Canada (two locations), 

Bread Wheat 

Key to test locations for Figures 6-8. 

1. Brazil (Sao Paulo) 
2. Bolivia (Santa Cruz)
3. Spain (CRIDA-10) 
4. South Africa 
5, Argentina (La Dulce) 

6. Argentina (M. Jurez) 
7. Norway 
8. Romania 
9, Argentina (Pergamino) 
10. Portugal 
11. Israel 
12. Portugal 
13. Ecuador 
14. Canada (Alberta) 
15. Japan 
16. Bolivia (San Benito) 
16. Boiva S 
17. Cyerus 
18. Tanzania 
19. Burma 
20. Syria 

Israel, Hurnia, Norway, Japan. 
CVpru.,a,Tizania, thlit' United States 
(throc locations), Greece. Elmador, 
Afgt anistan, Pakistan, Chile, Senegal, 
England. Tunisia, Mexico, Yugoslavia. 
Egypt, and Zimbabwe. The locations 
in thcse countries are al different 
latitudes and elevations, and includ' 
both irrigated and rainfbd regions. 
Frontthese figures it can be 
concluded that Vcryv5 is widelv 
adapted and that its perl'forInliII 1('*ill 
the 1801 ISWYN was better Ilhai 
Anza. Pavon 76 and locally adapted 
varieties. 

In Figures 6. 7 and 8, the yield 
perlornance o Vtery 3 1 = Genaro 
811 is 'onpard with that of Anza, 
Pavon 76, and local check varieti's, 
respectively, at iht' 42 locations of tll(' 
18thI ISWYN. "3Ilor'V'try vieded at 
32, 27 and 22 locitioris 1h18llArza , 
1Pav(I 76 ;m il(' l(ally adaph(d 
checks, reslleciivlvy. Thesc yields 
represcit av'ra(' ir('r('as('s of, 13, H 
antd 5 per''nt over Allza, llonm 76 
and tle local ('h(ll'ks. r-spi't(livrl., 
The countries wltTr V' v 3 
produced more thal tile local clocks 
are Argentina [three locationl, 
Bolivia, Sudan, South Africa. Carnadi 
(Iwo locations), Israel, Burnla, Japal. 
Tanzania. Greece, Afghanistan, Spain 
(two locations), Ciilt', Senegal. 
England, Mexico, and ZiIbabwe. 
Sonic of' thest' locations art' ille sanli' 
as those in which Veery 5 also gave i' 
better yield performance. 

Based on these data it can be 
concluded that both Veery 3 
(= Genaro 81) and Veery 5 (= Seri 
821 arc widely adapted, although to 
different degrees. It should be noted 
that even ii tile higher latitudes these 
lines gave a satisfiaclory perlormance 
cornpaired with locally adapled
varietics. 

Variety releases-National 
prograins have released 40 varieties 
since 1980 (Table 3), ant average of 10 
varieties per year. These varieties 
ste fronm many different crosses and 
'onsequently contain considcrabl' 
g'ntit' variation. 

Disease resistance-hif11 dryland 
art'as of world where raifalll is 
sufficient tostipport normal whiat 
growth the mainjor diseases are rusts, 
septorias, lusariulns, BYD and 
bacteria. CIMMYT's Toluca 
Experinlent Station, supplelented h)
Patzcuaro, is a 'ery good location to 
screen for high yield and resistalce to 
these diseases. Since tlt' whol' 
disease complex cannot he attacked 
at the s i tillIt', liigh priority is 
)lat'd on tie probhlenis ol strilpt rust. 

leaf rtrust, Scptoria trilici,and
"us rirlil fi lllc. 

T;ail' - lists 16 varieti's anId 
adval('etl lint's that lla,( showr 
('xcell'lt rt'sistallc(' to Se'ptori tritici 
al l(Ilta and latzcrraro. These lilies 
lav(' been used il crosing. and 

advancetd progenies will be available 
ill !987. 13 ' tlhat tille, it is hopetd that 
illf ()I 'IMMYT's bread wile wil 
(lrrv stollic degr'c ill gtnltit 

)r()te('tio(n against St'ptoriat triti,'-i. 


(Tie as'sistanc' of )r. Zallir FyI in 
leatilg better sourc('s (of*rsisitlllc(' to 
Middle Easterl tDltlatio)ns ()f 
Sepioria tritici is ackn(lwh(Igu). 

Table 5 cormpares 17 advar(d lin's
 
tnder heavy discase pressure fronI
 
septoria. stript rust. leaf rust.
 
tusaritu and bacteria at l'oluca. Thet(

yield poltntial vaied'betweenl
 

21. 
22. 
23. 
24. 
25. 
26. 
27. 

28. 

29. 
30. 
31. 
32. 
33. 
34. 

35. 
36. 
37. 
38. 
38. 
39. 
40. 
41. 
42. 
43. 

Sudan 
Chile (Caultin)
 
USA (Washington)
 
Turkey
 
Canada (Manitoba)
 
Afghanistan
 
Pakistan
 

England
 

USA (Montana)
 
Canada (Saskatchewan,
 
Senegal
 
Mexico (Sonora)
 
Spain (Seville)
 
Greece
 

Chile (Chillan)
Tunisia 
Yugoslavia 
uoslavi 

USA (ARS) 
Egypt 
Spain (El Encinal) 
Zimbabwe 
Kenya 
Bolivia (Cochabamba) 
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5571 kg/ha and 6768 kg/ha. Careful 
manipulation of genes for yield 
potential, disease resistance, and 
maturity could push this potential to 
7500 kg/ha under highland 
production conditions. More than 600 
advanced lines have been identified 
as having resistance to the disease 
complex prevalent at Toluca, and 
these, will be yield-tested in 1984. 
This situation, in which plant type, 
disease resistance, quality 
characteristics, and maturity can be 
blended together to construct a highly 
productive genotype for well-watered. 
rainfed environments both in the 
highlands and the lowlands, will be 
monitored carefully. 

Drought tolerance-Thirty-sevei 
percent of the total area of all 
developing countries consists of 
semiarid enviromnents in whkh 
available moisture constitutes the 
primary constraint on wheat 
production. The Middle East and 
North Africa region constitutes about 
59 percent of this semiarid area, with 
the largest part located in Turkey. In 
South and East Asia, the largest 
semiarid areas are located in central 
India and China. Argentina and 
Mexico rank first among the Latin 
American count ries in seliarid area. 

Drought tolerance ;-; a relative 
concept. defined as the ability of one 
genotype to be more productive than 
other genotypes in semiarid 
environments. Since tile pattern of 
moisture availability is different from 

one semiarid environment to another, 
the drought tolerance of a variety 
must be location specific. The 
pyramid!ng of other traits, such as 
high and stau!e yield potential onto 
drought tolerance may provide 
flexibility and plasticity of response. 

One of the objectives Irom the outset 
of the CIMMYT wheat program has 
been to produce gerniplasnm thai 
gives a good response under both 
droughty and high-yielding 
production conditions. To achieve this 
goal, a breeding program is used in 
which spring x winter wheat crosses 
are subjected alternately to rcduc.-d 
moisture and optimun1 Irrigation at 
CIANO during the winter season. 
During the summer cycle, selected 
progenies are planted in highland
locations at El Batan and Zacatecas, 
both of which have very low rainfall. 
T'he drought breeding program of 
CIMMYT is a cooperative venture 
between CIMMYT and INIA, as the 
selections at Zacatecas are made by 
INIA staff. 

In addition to segregatin, 
populations, all the regular, advanced 
lines developed under good conditions 
will be tested at El Batan and 
Zacatecas. Table 6 sho's the 
performance of 12 advanced lines at 
CIANO (with two irrigations) and at El 
laltan tral:ifed conditions). These 
advanced lines were grown under the 
good conditions of CIANO and the 
somewhat less favorable conditions at 
Toluca. Some of these, such as 
Veery"S" and Flycatcher"S", were 
selected for high yield in well-watered 
environments. Despite their origins. 
however, it appears from '-ble 6 that 
these lines wvill perform well under 
both moisture regimes. In 19°4, they 
will be subjected to international yield 
testing to obtain additional data on 
stability. 

Wheats for tropical regions-
Tropical wheats are defined as 
genotypes having the ability to give 
acceptable yields undcr tropical 
conditions. To cL,so, these genotypes 

Bread Wheat,; 

must have Helminthosporium spp. 
and leaf rust resistance, as well as 
tolerance to high temperatures in 
both the juvenile and adult stages. 
Areas to which tropical wheat should 
be adapted are between latitudes 
231N and 231S and below 1500 
meters elevation. As the first step in 
the breeding program. CIMMYT's 
objective is to develop wheats for the 
South Asia region (Thailand, the 
Philippines. and Sri Lanka) and the 
Cerrados region of Brazil. Extension 
to other areas will come later. 

Resistance to Helminthosporiumspp.
 
is tested at CIMMYT's Poza Rica
 
Station and Santiago Ixcuintla:
 
natural epidemics are recurrent in
 
theses sites. Both locations are in the 
Mexican tropics. (At Santiago
Ixcuintla, the experiments are 
conducted cooperatively with INIA.) 
Sixteen varieties and advanced lines 
that were found to be more resistant 
to Helmninthosporiurn spp. than 
BH 1146 (a resistant check from 
Brazil) in Poza Rica are presented in 
Table 7. These lines will be utilized in 
the 1984 crossing block. 

tteat toler'-nce is evaluated at CIANO 
by planting advanced lines in mid-
January when temperatures are 
higher, and performance is evaluated 
in late April. In 1983. more than 200 
advanced lines were identified as heat 
tolerant and these will be re-evaluated 
in 1984 to confirm their tolerance. 
Ileat tolerance screening criteria 
include the following: 

* Longer leaf retention 

High tillering capacity 

* Acceptable spike fertility 

• Relatively high 1000 grain weight 

• High hectoliter test weight 

Relatively high yield 
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This breeding effort is designed to 
blend the genetic traits of heat 
tolerance, resistance to Helrnintho-
sporium spp. and leaf rust, resistance 

at Cruz Alta, the Organization of 
Cooperatives of the State of Parana 
(OCEPAR) at Cascavel and the 
Agronomy Institute of Parana (IAPAR) 

0 MRNG/4/NAD/TOI /PCH/3/ 
BLT/MES/5/PAT 72195*2 
/ZP"S"//ALS/EMU"S" 
CM57616-A-3Y- I Y- I M-2Y-2M-OY 

to sprouting, earliness, and other 
agronomic and quality traits so as to 
permit relatively high vields in tile 

at Londrina: tile program would not 
b2 possible without their cooperation. 
Crosses are made in Mexico between 

0 Aldan"S"/PF70354 
CM53524- IOM- 1Y- IY-1Y- 103F-OY 

tropical belt. aluminum-tolerant varieties from 

Tolerance to toxic levels of 
Brazil and high-vielding materials 
'rom CIMMVT. Progenies are 

0 Calasiero"S" 
M58-1t-6-A- IY-Y--I4-4Y-1M-OY 

aluminurm-Arnong tile soils evaluateCd under field condilions in 
adversely aflected by mineral 
toxicities and/or deficiencies are the 

Brazil for their tolerance to high 
aluminun levels; they are also 

Table 8 
tolcrant 

'omipares six aluminum
advanced lines that in 1983 

highly leached, acidic oxisols and 
ultisols, which are characterized by 
toxic levels of soluble alunlinum and 
manganese. Aluminum toxicity is 
qtito a severe problem in many areas 

evaluated in the aluninum toxicity 
laboratory at El Batan for resistance 
at the seedling stage and for 
agronomnic type at tIle CIANO and 
Toluca stations. 

l)rodiTlccd more than four tons per 
hectare inl Toluca under a very high 
incidence of Scptorif tritic, and 
barlcy yellow dwarf vi-us (BYDI). All 
six lines are derived from tile cross 

of Brazil where ihe soil pH is below 
5.0. In addition, wheat seems to be 
more susceptible to discascs whcn 
grown in acid soils. 

In 1983, advanced lines \er'cr 
ideniified that vicldcd more than four 
ins per hectare ill ilh acid soils of 

IF731 9/l)OVE"S"//CEIP7670, which 
was made by FECOTRIGO in Brazil 
;1nll selectld i)y ('INMMY'I'. 

The aluminum tolerance breeding 
program is a joint venture between 

1hc latzctlaro area of, Mexico, 
compared to 1.5 toitls p'r hectare for 
Ili variet v Anahuac 75. which has 

During the next live years. it is 
alticipatcd (hat tile yield potential of 
alunninurn-tolcraint materials will be 

CIMMYT and various Brazilian wheat-
breeding institutes, such as the 
Brazilian Agency for Agricultural 
Research (EMBRAPA) at Passo Fundo, 

littlc toleni i(c' to aluiinuim. These 
lincs, sonic of which have also 
pcirorined well in 3razil (e.g. 
Thornbird"S'1 are listed below: 

increased to six tons per iectare by 
combining scattered genes for yield 
potential with tolerance to high levels 
of free alunlintm . and resistance io 

the Federation of Brazilian Wheat and 
So 'bean Cooperatives (FECOTRIGO) • Thornbid"S" = IAS63/ 

the major palhogens that 
acid-soil environments. 

occur in 

A LD//GTO/IV 

Slow rusting-Slow rtusting is 
dcii' as IIh phenomenon in which 
tl.r of'rtist dlevelopmnent is slowvcr 
anc 'tinlate disc.;c intensity is 
lcss would be expected ill a fIll' 

I. 
sust Jle variety. This type ofthost
parasite interaction. characterized by 
a susceptible host reaction., Cal be 
traced back to the variety 
Kalvan/Bluebird. The slow-rustillg 
character appears to have been stable 
for at least cighLt years ill the Yaqui 
Valley. Mexico. and CIMMYT breeds 
for this kind of resistance in all of its 
advanced lines. A parttial list of slow
rusting advanced lines that have 

Screening for aluminum tolerance In Brazil. CIMMYT and several Brazilian 
institutions are cooperating to develop high-yielding, aluminum tolerant lines 
of wheat. 
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shown this characteristic for five 
years is presented in Table 9. Despite 
this progress., the program remains 
interested in other types of resistance 
as well. 

Conclusions and 
Breeding Plans 
" More than 40 varieties of bread 

wheats have been released since 
1980. indicating that acceptability 
of CIMMYT gernl)lasm has 
remained at the sarme high level as 
in 1960s intd 1970s. The wide 
adaptability and high yield 
potential of the Veery lines could 
bc further exploited by crossing to 
increase thcir stability in diverse 
environments. 

* 	 Various advanced lines of bread 
wheat were identified as high-
.1elding, better than Ures 81 
(= Veery 2), and these will be 
internationally tested to ascertain 
their breath of adaptability and 
stability of yield, 

" 	 While the yield potential of wheats 
may be leveling off in high-yielding 
environments, there is ample 
opportunity to increase yield 
substantially in low-yielding, 
stressful environments, such as 
acid-soil areas having high levels of 
free aluminum. This has been 
demonstrated by the production of 
the Thornbird lines, which yield 
twice as much as Maringa at Passo 
Fundo, in the Brazilian state of Rio 
Grande do Sul. This line also has 
established a record yield of four 
tons per hectare, compared with 
1.5 tons per hectare for the 
recommended variety Anahuac 75, 

in the acid soils around Patzcuaro, 
Mexico. It is expected that the yield 
of aluminum-tolerant lines will be 
further increased by adding genes 
for yield potential and for 
resistance to Fusariumspp.. 
BYDV, Septoria spp.. bacteria and 
rusts. 

It also should be possible to 
increase the yield potential of 
wheats in droughty environments 
by carefully combining drought 
tolerance with those characteristics 
giving high yield performance. 
Spring x winter wheat germplasm
will continue to be screened at 
CIANO (under two and five 
irrigations) alternating with 
screening at El Batan and in 
Zacatecas. Mexico, locations 
characterized by low rainfall. The 
objective is to select those 
genotypes combining high yield 
potential in high-yielding 
environments with the capacity to 
respond well in low-yielding, 
droughty environments, 

Two years of research designed to 
identify lines suitable for tropical 
conditions have been completed. 

.
 

LAread Wheat. 

Capacity for high yield under 
elevated temperatures, coupled 
with earliness and resistance to 
Helminthosportuinspp. and leaf 
rust, should result in lines adapted 
to this environment. Considerable 
progress has been made toward 
this goal. 

Also in the next three years, it is 
likely that resistance to Septorla 
trittciand th, -low rusting type of 
resistance to lea' .'ist will be 
incorported Into most of our 
advanced lines. 

Studies on biomass, harvest index. 
and yield potential may help to 
find materials for new crosses that 
could result in further advances in 
yield. In a comparison of 13 
varieties and advanced lines with 
respect to biomass, yield, harvest 
index, days to maturity and plant 
height, it was found that biomass 
did not necessarily correlate with 
harvest index, but did correlate 
positively with yield (Table 10). 
This suggests that further yield 
gains can be achieved through 
manipulation of these traits. 

. 

-1 
, -

High levels of salt in the soil cause damage to wheat In many parts of the 
world, as seen here near Lahore, Pakistan. 
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Leaf area index and leaf duration 
are other physiological characters 
to be investigated for genetic 
manipulation. Incorporation of 
genes for a mid-level vernalization 

* Screening of advanced lines for salt 
tolerance will continue, both in the 
laboratory and in the field near 
Mexicali, Mexico. In addition. 
durum wheats will be crossed with 

requirement in CIMMYT's widely 
adapted spring wheats should 

bread wheats in an effort to 
transfer the Karnal bunt resistance 

further increase the yield potential of durums to bread wheat. 
of these varieties in spring wheat
growing areas such as the 
Mediterranean Basin. 
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Table 1. Advanced lines of bread wheat yielding equal to or better than Ures 81 at CIANO in 1982-83 

Yield 
(0/0 of 

Cross and pedigree (kg/ha) Ures 81*) 

TTR"S"/BOW"S" 6869 110 
CM58857-2M-1 Y-1M-2Y-0M 

KVZ/3/TOB/CTFN//BB/4/BLO"S" 6891 109 
CM33028-l-1M-3Y-1M-1Y-2y-0M 

BB/NOR//CN067/7C/4/GLL/AUST 

1161.157//CN067/NO/3/PVN"S" 6439 107 

CM56615-8Y-2Y-2M-3Y-OM
 

TI/TOB//ALD"S" 6639 106 
CM33217-Q-4 M-1 Y-OM-136 B-0Y 

BUC"S"/PVN"S" 6276 106 
CM52359-2M-3Y-1Y-2M-1Y-0M 

FLN/ACC//ANA 6922 106 
SWM4578-56M-3Y-3M-2Y-1M 

SAP"S"/MON"S" 6578 105 

CM40392-17M-1Y-0M-101M-0Y 


LIRA"S" 6650 104 
CM43903-H-4Y-1M-1Y-3M-2Y-OB 

PVN"S"/SIS"S" 5944 104 
CM49894-37Y-3Y-4M-3Y-1M-3Y-0M 

PAT 10/ALD"S"//PAT72300/3/PVN"S" 5739 104 

CM49922-1M-2Y- 1M-3Y-0M 


BUC"S"/FLK"S" 6811 104 

CM50070-24Y-l M-2Y-OM 


KEA"S"/BUC"S" 6352 104 
CM67354-11Y-1M-3Y-0M 

HORK"S"/YMH//CAL/BB 6811 103 

CM38212-1-7Y-2M-1Y-3M-2Y-0M 

* Percent of Ures 81 for the respective yield trial 

Yield 
(0/0 of 

Cross and pedigree (kg/ha) Ures 81*) 

ALD"S"/4/BB/GLL//CNO67/7C/3/KVZ/TI 6117 103 
CM53450-3Y-2Y-2M. 1Y-0M 

BNQ"S"/HORK"S"//PVN"S"/MN72156 6180 103 
CM57988-D-3Y-3Y-2M- 1Y-0M 

KEA"S"/BUC"S" 6282 103 
CM67354-14Y-2M-3Y-OM 

MYNA"S" 6748 103 
SWM4589-7Y- 18M-1Y-OM-56B-0Y 

F3.71/TRM 6244 103 
SWM5704-10Y-1M-3Y-IM-1Y-OB 

ANA/HUAC"S"/4/65.116//MCD/
CAMA/3/NAC 6061 101 
CM57206-P-1Y-2Y-1M-3Y-0M 

ALD"S"/PVN"S" 6761 100 
CM49901- 15Y-2Y-3M-3Y-1M-1Y-0M 

BUC"S"/PVN"S" 6922 100 
CM58766-18Y-3M-5Y-2M.0Y 

KEA"S"/TOW"S" 7017 100 
CM58975-2Y-3M-1Y-3M-2Y-0M 

MON"S"/IMU 6976 100 
CM61942-5Y-1M-1Y-1M-0Y 

MON"S"/3/KAL/BB//ALD"S" 6556 100 
CM62133-4Y-1M-2Y-1M-0Y 

ND/VG9144//KAL/BB/3/YACO"S" 6737 100 
CM62661 -D-1 M-1Y-4M-1Y-0M 



Table 2. Yield of some varieties grown under optimal and suboptimal conditions' 
at CIANO in 1982-83 

Suboptimal 
Optimal conditions conditions 

Yield Yield 
Name of variety or line (kg/ha) Rank (kg/ha) Rank 

NACOZARI 76 6883 1 4611 14 
GLENNSON 81 6835 2 4874 10 
TORIM 73 6772 3 4515 17 
HAHN"S" 

CM33682-L- 1Y-1Y-4M-4Y-
100B-502Y-OM 6691 51694 6 

PAVON 76 6606 5 5117 8 
VEE 8 

CM33027-F-12M-1Y-1M-1Y.1M-0Y 6589 6 5722 1 
YECORA 70 6565 7 4122 18 
CIANO 79 6487 8 5163 7
 
GENARO 81 6459 £ 5648 2 
SIETE CERROS 6439 10 4850 11 
TONICHI 81 6306 11 5272 4 
ZARAGOZA75 6156 12 4933 9 
JUPATECO 73 6109 13 5198 5 
INIA 66 6098 
 14 4519 16
 
URES 81 6080 15 5630 3 
PITIC 62 5987 16 4759 12 
PENJAMO 62 5976 17 4543 15 
SONORA 64 5813 18 3611 19 
BOW"S" 

CM33203-K-9M-24Y-1M-1Y-
iM-lY-OM 5761 19 4713 13 

L.S.D. 926 875 
C.V. 9°/o 100/0 
S.D. 542 512 

Optimal conditions. 5 irriqations and 150 kg of nitrogen and 80 kg of phosphorus per
 
hectare.
 
Suboptimal conditions 2 irrigations and 50 kg of nitrogen and 40 kg of phosphorus
 
per hectare.
 
Both treatments received and additional 171 mm of rainfall
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Table 3. Bread wheat varieties released since 1980 from CIMMYT-developed 
germplasm 

Variety name 

PAVAO 

SALAMBO 80 

CHASQUI INIA 

HUEQUEN INIA 

TANIT 80 

GAVILAN 

TOTORA IBTA 80 

VICTORIA 

PILANCHU IBTA 80 

HARTOG 

SHAM 2 

HUASTECO M81 

VOGA 

MAHONE F81 

Cross and pedigree 

BB/CAL 
1130877-C,2M-3Y-1 M-2Y-0M 

PATO//CC/INIA 
CM1021-14BJ-4BJ 

CC/INIA//TOB/8156/3/CN067 
CM4264-23Y-2M-OY 

TZPP/PL//7C=BJY=N AC76 

CM5287-J-1Y-2M-2Y-3M-0Y
 

TZPP/PL//7C=BJY=NAC76 
CM5287-J-1 Y-2M-2Y-3M-0Y 

VCM//CNO"S"/7C/3/KAL/ 
BB=PVN76 
CM8399-D-4M-3Y-1 M-1 Y-1 M-OY 

PVN76 

PVN76"S" 
CM8399-D-4M-3Y-0M 

PVN76"S" 

CM8399-D-4M-3Y-1M-0M(1-14) 

PVN76"S" 
CM8399-D-4M-4Y-2M .2Y-0M 

7C//TOB/CNO"S"/3/KAL 
CM8865-D-4M-1Y-1M-2Y-0M 

HOP/RON//KAL=HORK"S" 
CM8874-K-1 M-1Y-1M-1Y-0M 

NAPO/CAL//ZBZ 
CM8935-D-5M-3Y-3M-2Y-OM 

TOB/BMAN//BB/3/CDL/4/ 
SX=NIP"S" 
CM8972-9M-1M-1Y-0M(1-53B) 

Released 
Year 

1982 

1980 

1982 

1982 

1980 

1982 

1981 

1982 

1981 

1983 

1983 

1981 

1982 

1981 

Country 

Brazil 

Tunisia 

Chile 

Chile 

Tunisia 

Peru 

Bolivia 

Chile 

Bolivia 

Australia 

Syria 

Mexico 

Portugal 

Mexico 
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Table 3. (Cont'd) 

Released 
Variety name Cross and pedigree Year Country 

MULEGE F81 NIP"S" 
CM8972-9M-1M-5Y-0M 

1981 Mexico 

ALONDRA 4546(ML) D6301/NAI60//WRM/3/CNO*2/ 
CHR=ALD"S" 
CM1 1683 

1980 Brazil 

ICA SUSATA ALD"S" 
CM 11683 

1982 Columbia 

KLEIN ATALAYA NO/BB//CC/WE 
CMvl12263 

1981 Argentina 

ALMANSOR E4870/C306//M5892/666.5/3/ 
BB//CAL/INIA 

CM22099 
1982 Portugal 

KLEIN CARTUCHO JUP/3/PJ/WRT//CAL 
CM28224 

1982 Argentina 

TUCUMAN CAL/3/BB/5/KLPE/RAF//PJ/3/ 
CNO/4/NP876/BB 
CM28224 

1982 Argentina 

CRISTINA BUCKY/MAYA"S"/4/BB/ 
HD832.5.5/ON/3/CNO/PJ 
CM31678-R-4Y-2M-21Y-OM 

1983 Peru 

GLENNSON M81 KVZ/BUHO"S"i/KAL/BB=VEE 1 1981 
CM33027-F-8M-1Y-8M-1Y-2M-0Y 

Mexic, 

UREST81 VEE 2 1981 
CM33027-F-12M-1Y-4M-2Y-2M-0Y 

Mexico 

GENARO F81 VEE 3 
CM33027-F-12M-1Y-6M-0Y 

1981 Mexico 

CORDILLERA VEE 3 1982 Paraguay 

GAMTOOS VEE 3 1983 S. Africa 

LIMA 1 VEE 3 1982 Portugal 

MILLALEAU INIA VEE 3 1982 Chile 

SERIC VEE 4 
CM33027-F-1 5M-500Y-OM 

1983 Zambia 
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Table 3. (Cont'd) 

Released 
Variety name Cross and pedigree Year Country 

VIRI VEE 5 1983 Tanzania 

PAKISTAN 81 VEE 5 "S" 1981 Pakistan 
CM 33027-F-15M-500Y-OM 

SERI82 VEE 5"S" 1982 Mexico 
CM33027-F. 15M-500Y-OM-878-0Y 

LOERI VEE 5"S" 1982 Zambia 
CM33027 

GUASAVE F81 KVZ//KAL,'BBi/3/BON 1981 Mexico 
CM3320?-E 1M 2Y-OM 

SARHAD 83 AU!/KALBB/3'WOP'S"-BOW"S" 1983 Pakistan 
CM33203 

VICTORIA M81 YR RESEL(B)/TRF"S"/iRSKi 
TRMxrVUL"S" 1981 Mexico 
CM36064-A-1M-5Y.OM 

SONOITA F81 TRM/iKAL/BB. MOR"S" 1981 Mcxico 
CM37130 15Y-1M-3Y-OM 

ICTA SAP " 82 TAST'4/TPi/CNO NO3,1 
CNO"S";'7C 'J, JUP 1982 Guatemala 
CM38089-G-1Y 4M 1Y-3M-IY-OM 

TONICHI S81 CAR 422/ANA 1981 Mexico 
SWM4610-2Y-20M-1Y-0M 

Table 4. Comparison of spring wheat lines with resistance to Septoria tritici at 
Toluca in 1983. 

Septoria score 1 Maturity Height
Name and cross Fl. If2 Milk 3 (days) (cm) 

BOBWHITE"S" 18 44 142 90 
CM33203-K-9M-9Y-4M-4Y-1M-0Y 

ICTA SARA 82 23 43 142 100 
CM38088-G-1Y-4M-1Y-3M-1Y-OM 

GOV/AZ//MUS"S" 24 55 140 95 
CM41257-1-8M-3Y-1 M-1Y-2M-1Y-0B 

http:CM36064-A-1M-5Y.OM


Table 4, (Cont'd) 

Name and cross 
SeptoiN 
Fl. If2 

score1 
Viilk 3 

Maturity Height 
(days) (cm) 

MRNG/ALDAN"S" 23 56 134 95 
CM46961-12M- 1Y- 1M-4Y- 1PTZ-OY 

PF 70354/MUS"S" 24 54 133 95 
CM47091 7M-1Y-3F-1Y-OY 

ALD"S"/PVN"S" 43 55 137 105 
CM49901-14Y-2Y-7M-1Y-OM 

ALD"S"/MN72130 23 54 140 85 
CM50361-8Y-3M- 1Y-4Y- 1M-OY-OPTZ 

IAS58/4/KAL/B B//CJ"S"/3/ALD"S" 22 53 140 100 
CM50464-12Y-6F-2Y-7M-2Y-0Z-0Y 

ALD"S"/AZ 33 53 132 90 
CM51821-3Y-1 Y-3M-4Y-OM 

CEP 80111 
 22 55 133 100
 
CM55517-B-1 F-703Y-4F-OY-OA.0Y 

CANASTERO"S" 13 52 140 100 
CM58446-A-1Y-3 Y-3M-1 Y-UM 

H567.71/3*P.ATR 22 54 130 90 
CMH77,308-1Y-4B- 1Y-5B- 1Y-3B-OY-
2PTZ-OY 

P.ATR*2/H567.71 27 56 134 85 

CMH78.421-3Y-3B-1 Y-1B-OY-1PTZ-OY 

PF 71131 18 45 133 130 

THORNBIRD"S" 25 53 128 100 
F11915-A-502M-1Y-3F-701F-4F-OY 

MY54/3/N 1OB/Y50//K.LINE/4/CD/5/ 
CJ"S"i6/PAT49 32 45 142 105 
813981-H-1Z-1A-1A-OA-2PTZ.0Y 

1. First digit indicates disease intensity on the Saari and Prescott 0-9 scale (0 = no Infection);
second digit indicates disease severity on a 0-9 scale. 

2. Flag leaf stage (Zadoks growth stage 39).
3. Late milk-early dough stage (Zadoks 77-83). 

http:813981-H-1Z-1A-1A-OA-2PTZ.0Y
http:P.ATR*2/H567.71
http:F-703Y-4F-OY-OA.0Y
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Table 5. Comparison of the highest-yielding advanced lines of bread wheat with
 
Tesia 79 under heavy pressure from septoria, stripe rust, leaf rust, fusarium, and
 
bacteria at Toluca in 19R3. 

Cross and pedigree 

TAN"S"/PEW"S" 

CM64642-5Y-1 M-1 Y-2M-0Y
 

TAN"S"/IMU 

CMG4636-3M-1 Y-4M-1 Y-1M-OY
 

VE E "S"/TSI 

CM58943-4Y-1M-4Y-3M.IY 1M-OY
 

F35.70/MO//NAC 

CM43367-E-3Y-1M-3Y-4M-1Y-OB 

ANA/MAYA//TAN"S" 
CM60350-D-5Y-1M-4Y-3M-1 Y-1 M-OY 

LOV23/BJY"S"/3/BB/NOR//CNO"S"/7C 
CM60338-H-1 Y-1M-3Y-3M-2Y-1 M-OY 

LOV23/BJY"S"/3/BBiNOR//CNO"S"/7C 
CM60338-H-1Y-1M-3Y-3M-3Y- 1M-0Y 

LOV23/BJY"S"/3/E B/NOR//CNO"S"/7C 
CM60338-H-1 Y-1/I-3Y-3M-5Y-1M-0Y 

LOV23/BJY"S"/3/BB/NOR//CNO"S"/7C 
CM60338-H-1Y-1M-4Y-1M-2Y-1M-OY 

GJO"S"/PVN"S"//ALDAN"S"/FLK"S" 
CM60456-A-1 Y-1 M-1Y-1 M-1Y-2M-OY 

SPRW"S"/PVN"S"//VEE"S" 
CM64491-6Y-1M-5Y-1M-OY 

MON"S"/VEE"S" 
CM64241-3M-1Y-2M- 1Y-2M-OY 

GJO"S"/PVN"S"//ALDAN"S"/F LK"S" 
CM60456-A-1 Y-1M-1 Y-1M. 1Y-3M-0Y 

KEA"S"/TOW"S" 
CM58975-2Y-3M-1 Y-12M-3Y-1M-OY 

CAL/CHKW//PEW"S"/3/ALDAN"S" 
CM60179-AA-3Y-1M-1Y-2M. 1Y-1M-OY 

F35.70/M0//NAC 
CM43367-E-3Y- 1M-3Y-6M-1Y-2M-OY 

LOV23/BJY"S"/3/BB/NOR//CNO"S"/7C 
CM60338-H- IY-1M-3Y-3M-2Y-2M-0Y 

Yield
(0/0 of 

(kg/ha) Tesia 79) 

6768 166 

6252 154 

6041 149 

6016 148 

5895 145 

5860 144 

5809 143 

5739 141 

5725 141 

5730 141 

5728 141 

5690 140 

5633 138 

5574 137 

5557 137 

5553 137 

5571 137 

http:CM58943-4Y-1M-4Y-3M.IY
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Table 6. Performance of the best advanced lines of bread wheat grown under 
reduced moisture (two irrigations) at CIANO in 1982-83 and rainfed conditions 
at El Batan in 1983. 

Name and pedigree 

V EE"S" 

CM33027-F-1 5M-4 Y-4M-3Y-2M.1 Y-OM 

TYRANT"S" 

CM40610-25Y-3M-3Y- 1M-2Y-0B
 

VEE"S" 


CM33027-F- 12M- 1Y-1 2M-1 Y-2M-0Y
 

VEE"S" 


CM33027-F- 1
-M 500Y-OM-75B-OY 

FLYCATCHER"S" 

CM43598-11-8Y- 1M-5Y-2M-2Y-0B 

MAYA/MON"S"//KVZ/TRM 


CM 44083-N-2Y-2M-1 Y-1 M-1 Y-1M-0Y
 

VEE"S" 
CM33027-F- 15M-500Y-0M-98B-0Y 

PAT 1/A LD"S"//PAT72300/3/P VN "S" 

CM 49922- 1M-2Y-I Y-, M-3Y-0M
 

TAN"S" 


CM30697-2M-8Y.7M-1 Y-1 B-OY
 

VEE"S" 


CM33027-F- 15M-500Y-OM.66B-0Y
 

BB/ON//CN067"S"/NO/3/PVN"S" 


CM46718-28M- 1Y-1M-3Y-0M
 

AZ//CH,9/DD.05P/3/F12.71/BLO"S" 
CM48326-A-3M-1 Y.1 M-2Y-1 Y-OM 

Yield at Yield at 
CIANO El Batan

(0/0 of (0/o of
 
(kg/ha) Ures 81) (kg/ha) Genaro 81)
 

5976 118 5480 119
 

5672 118 5113 111
 

5835 115 4707 102
 

5806 115 5360 116
 

5335 111 5447 118
 

5333 110 6133 133
 

5430 107 5533 120
 

5739 104 4280 94
 

5220 103 5147 112
 

5198 103 5567 121
 

5446 101 4973 108
 

5437 101 5013 109
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Table 7. Spring wheat lines with acceptable Helminthosporium 

H. sativum 
Name and pedigree score* 

JUP/ALD"S" 
CM36867-18Y-17M-3Y-0M 1PTZ-OY 

4 

BON/YR/3/F35.70//KAL/BB 
CM41860-A-5M-2Y-3M- 1Y-1M-1 Y-OB-OPTZ 

4 

JUP/MUS"S"/4/CNO"S"/7C//CN067/INIA/3/TOB 
CM43601 -K-3Y-3M-6Y-5M-OY 

4 

MAD"S"/BJY"S" 
CM49640-3M- 1 Y-IY-3M-1Y-1M-0Y 

3 

MON"S"/MN72131 
CM52721-4Y-2Y-6M-1 Y-1M.0Y 

4 

ALD"S"/MAD"S"//ALDAN"S"/PF70354 
CM58253-H-1 Y-1 Y-2M-2Y- 1M-2Y-OM 

4 

BOW"S"/NAC 
CM61755-1 OY-5M-1 Y-1M-OY 

4 

MON"S"/3/KAL/BB//ALD"S" 
CM62133-4Y-1M-2Y-1 M-OY 

4 

* 0-9 scale, 0 = no infection. 

Wheat 

sativum resistance at Poza Rica in 1982-83. 

H. sativum 
Number and pedigree score* 

ND/VG9144//KAL/BB/3/YACO"S" 4 
CM62661-D-1 M-1Y-4M-1 Y-0M 

KEA"S"/4/KAL/BB//CJ"S"/3/ALD"S" 4 
CMr4617-8Y-1 M-1Y-0M 

KEA"S"/4/KAL/BB//CJ"S"/3/ALD"S" 4 
CM64617-14Y-1M-6Y-OM 

KVZ/IID2009 4 
SWM2894-1 M-1 Y-1 M.2Y-OM-OMM 

PF69129 3 

PF71131 3 

PF7339 4 

BH1-146 (Resistant check) 5 

SERI 82 (Susceptible check) 9 



Table 8. Comparison of Ihigh-yielding, aluminum-tolerant lines 
of bread wheat at Tolucv in 1983. 

Yield 
(0/0 of 

Name and pedigree (kg/ha) Tesia 79) 

PF7619/DOVE"S"//CEP7670 5166 145
 
B25813-A-1 M-1 Y-1M-6Y-2M-OY
 

PF7619/DOVE"S"//CEP7670 4989 140 
B25813-A-1 M-1Y-1 M-3Y-3M-OY 

PF7619-DOVE"S"//CEP7670 4890 138 
B25813-A-1M-1 Y-1M-3Y-1M-0Y 

PF7619/DOVE"S"//CEP7670 4816 136 
B25813-A-I M-1 Y-4M-1 Y-2M-OY 

PF7619/DOVE"S"//CEP7670 4779 135 
B25813-A-1M-1 Y-3M-1 Y-1M-OY 

PF7619/DOVE"S"//CEP7670 4713 133 
B2581 '3-A-1 M-1 Y- 1M-2Y-4M-OY 

PFI 619/DOVE"S"//CEP7670 4695 132 
B25813-A-1 M-1 Y-3M-3Y-1 M-OY 
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Table 9. Bread wheat lines showing the slow rusting characteristic for leaf rust for the past five 
years at CIANO. 

Name and pedigree 

KATHADIN "S" 
CM5484-F-5Y-4M-3Y-3M-1Y-OM 

MONCHO"S" 
CM8288-A-3M-6Y-5M-1Y-OM 

PAVON "S" 
CM8399-D-4M-3Y-1M-OY( 1-126B)-OY 

TANAGER"S" 

CM30697 


VEERY"S" 
CM33027 


KINGLET"S" 

CM33089-W-3M-7Y-3Y-OM 

SWI FT"S" 

CM33232-C-5M-1 Y-1 OM-OY 


JUNCO"S" 

CM33483-C-7M-1 Y-OM-58-OY 


MINIVET"S" 

CM37705-G-2Y-3M-1 Y-OM-47Y-OM 


PFAU"S" 
CM38212-1-7Y-2M-1Y-3M-1Y-OM 

YD"S"//KAL/BB/3/HOR K"S"/MO 
CM38558-A-7Y-14M-2Y-OM 

MAYA/NAC76 
CM39424-1 OM-3Y-2M-1 Y-2M-1 Y-0B 

TYRANT"S" 

CM40610-25Y-4M-1 Y-1 M-1Y-0B 


BAYA"S"
 
CM42374-1 Y-1M-2Y-2M-1 Y-0B
 

Name and pedigree 

TZPP//l RN46/CN067/3/CH R/4/EMU"S"
 
CM42384-9M-1Y-2M-4Y-OM
 

HD1944/CAL//TRM
 
CM46250-2M-1Y-4M-2Y-0Y-3PTZ-OY
 

PVN"S"//MN691465/MN691015 
CM46690-35Y-5M-2Y-1 Y-2M-OY 

PJ/CAL//EMU"S"
 
CM49852-1 OY-1 M-1 Y-1 Y-2M-1 Y-OM
 

A LD"S"/PVN"S" 
CM49901-9Y-1 Y-1 M-3Y-OM 

4777*2//F KN/GB/3/PVN"S" 
CM49912-37M-4Y-4Y-1 M-1 Y-OM 

CN067"S"/SON64//CN067"S"/INIA"S"/3/PVN 
CM49918-3M-3Y-1 Y-1 M-5Y-OM 

BJY"S"/PRT 
CM50323-12Y-1 M-1Y-OY 

MON"S"/TOW"S" 
CM56723-2Y-1 Y-4M-2Y-OM 

SPINETAI L"S" 
CM58478-B-2Y-1Y-1M-1 Y-0M 

PF70354/VEF "S" 
CM65063-3)'-OZ-OY 

CAR422/ANA 
SWM4601-2Y-20M-1 Y-0M7 1B-0Y 

F3.71/TRM 
SWM5704-1 OY-1M-3Y-1 M-1Y-0B 



Table 10. Biomass, yield, harvest index, maturity and plart height of certain wheat 
varieties and advanced lines at CIANO in 1982-83. 

Variety or advanced line 
Biomass 

(ton/ha)* 
Yield 

(kg/ha)** 
Harvest Maturity 
index (days) 

Height 
(cm) 

CASTAN 14.73 6104 0.41 126 100 

CIANO 79 14.50 6469 0.45 126 85 

URES 81 14.33 6565 0.46 126 90 

MARCOS JUAREZ INTA 14.17 4850 0.34 120 95 

TYRANT"S" 13.87 5935 0.43 123 100 
CM40610-25Y-4M-1Y-1M-1Y-0B 

VEE 8 13.87 6689 0.48 123 85 
CM33027-F-12M-1Y-1M-1Y-1M-0Y 

GLENNSON 81 13.80 6317 0.46 123 90 

GENARO 81 13.57 6724 0.50 123 90 

NACOZARI 76 13.40 5969 0.44 122 90 

SIETE CERROS 13.07 5570 0.43 121 90 

PAVON 76 12.37 5767 0.47 121 95 

ANZA 12.30 5491 0.45 122 85 

VEE 5 "S" 11.83 5994 0.51 121 85 
CM33027-F-1 5M-500Y.OM-87B-0Y 

* L.S.D. (5O/o) = 1.59 ton/ha;C V =-8.130/o 
** L.S.D. (50/o) = 570 kg/ha; C.V. = 7O/o 
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Introduction 
The importance of durum wheat 
(Triticum turgidum, 2n = 28) as a 
major foodstuff for the countries of 
sub-Saharan and East Africa, the 
Middle and Near East. the Indian 
subcontinent and the Andean region 
is well known. Duruni wheat is also 
recognized as a major crop in Canada, 
the USA. Argentina, Chile and 
Southern and Eastern Europe. 

Another factor, distinct from 
productivity per se, which must be 
considered in improving CuruLI 
wheat is its dual economic role. In 
developing countries it is used mainly 
for local, wheat-based products. such 
as the flat, unleavened chapatis in 
India, cuscous in *he Middle East and 
North Atrica, bulgur in Turkey and 
mote in the Andean countries. In the 
developed countries, durun wheat is 

Cocorit 7 1, Mexicali 75 and Yavaros 
79, demonstrates not only steady 
improvement in terns of yield 
potential, agronomic type and disease 
resistance, but also successful 
breeding for wider adaptation and 
better quality. A measure of the 
progran's success is that to date 
48 durum wheat varieties carrying 
CIMMYT-dcevelopecd germplasml have 
been released by 15 countries around 

Worldwide. the area planted wit i 
durum wheat covers approximately 
30 million hectares, with about 
II million hectares in developing 
countries. Production of only about 
10 million metric tons in the Third 
World countries, principally the 
rainfed production areas of North 
Africa, the Middle East, Argentina 
and Chile. clearly reflects a low 
average yield. That these yields are 
not intrinsic to the crop, which is 
considered well adapted to dry areas, 
is shown by yields of up to 12 tons 

primarily an industrial crop used for 
semolina products, and consequently 
must meet high quality standards 
with respect to gluten strength along 
with protein and carotene content. 

History of the program-The 
CIMMYT dui anm wheat program has 
come a long way front when it was 
initiated. In the beginning the major 
objectives were to introduce dwarfing 
genes, to eliminate day-length 
sensitivity (especially in materials 
from the USA and Canada). to 
overcome sterility and to incorporate 

the world. 

Current Objectives 
Although steady progress has been 
made, so much so that the best 
durum wheats are now competitive 
with high-yielding bread wheats 
under good management, there is still 
considerable room for improvement. 
The need is fbr a combination of 
disease resistance and good 
agronomic type in high-yielding, 
widely adapted varieties. Thus, the 
CIMMYT breeding program is 
oriented toward the improvement of 

per hectare in certain international 
trials and tip to 10 tons per hectare in 
farmers' fields in the Yaqui Valley in 
the Mexican state of Sonora. Indeed, 
under irrigated, high-input conditions 
with good management, CIMMYT's 
best duruni wheats can produce as 
much or more than the Center s best 

disease resistance. The historic series 
from Barrigon Yaqui (the first modern 
variety planted in Mexico), to 
Oviachic 65 Ithe first durum wivteat 
carrying dwarfing genes (Rht 1) frion 
Norin 10], to the widely adapted and 
distributed varieties, such as Jori 69, 

yield potential, adaptation. disease 
resistance and such agronomic 
characteristics as grain quality, 
earliness, cold tolerance, resistance to 
lodging and better head type. Special 
emphasis is being placed on better 
resistance to stem rust, septoria and 

bread wheats. Consequently. it 
appears that the low yields in the 
developing world are cluC to 
environmental conditions (especially 
moisture stress), poor management 
and the use of varieties susceptible to 
one or more diseases. 

7114 

Dr. P. BraJclch (left) and Dr. G. VIzquez (right) of the durum wheat breeding 
program. 
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fusarium, chtracteristics that need In a move toward greater efficiency, 	 The classical pedigree breedingfurther lmprovemem since the tile number of crosses was reduced; 	 nethod still neets tile needs of theincidence of these diseases is still high only the FI reserve (the Fis that durui wheat progran. Reserve seedin many durum wheat production exhibited good performance during of outstanding segregating lines and areas. the previous cycle) were crossed. populations is planted again in the 
Generally, six heads were used for following cycle to improve selectionBuilding up 	 each single cross and ten for each top efficiency and to avoid loosingthe Germplasm Pool 	 cross. variability due to increasing


The main source of new crosses is hol)zygosity.

still the spring crossing block (CB). As 	 Selection and Evaluation 
Table I shows, the spring CB is made 	 The breeding and testing sites in Yield Performance 
up of 25 different groups of lines. Mexico used by CIMMYT provide a 'onsiderable progress has been nade
each line being outstanding Ior its broad spectrum of conditions Under io imlproving yield potential since the group characteristic. In contrast to which selection and evaluation of release of Yavaros 79 (Karim 79 in
the spring CB, the 107 lines of the segregating material and advanced Tunisia. Helvio in Portugal and Nuno
winter C13 are arranged by country. lines can be carried out efficiently. Of in Spain) in Mexico in 1979. Since
Materials from Austria, Bulgaria. the seven sites listed in Table 2, the this variety is the most recently

Germany. Great Britain. France. Italy. most imlportant are the CIANO 
 released, it is considered to be the
Morocco. Peru. Ru-nania, the Soviet station, where yield potential call be 	 most appropriate reference point for
Union, Yugoslavia, and especially evaluated under irrigated, high-input measuring progress in yield potential,
Turkey are used to improve quality, conditions, and the El Batan and and was used as the check variety incold and drought toleranc': and Toluca stations, where conditions are all yield trials in Mexico in 1983.
 
resistance to stripe rust, sepioria. usually favorabl,: 
 !or disease
fusariuln and powdery nlldew. It resistance screering. 	 Table 5 presen s the data for the 25
should be mentioned that the winter promising durun wheat lines that
CB can be grown at the Toluca To supplement tile information were selected for inclusion in the 15th
Experiment Station, in central obtained in Mexico, the durum wheat International I)urum Screening

Mexico, under natural conditions, program also sends seed of 
 Nursery (IDSN). These lines were
whereas at the Yaqui Valley segregating naterial and advanced 
 selected for yield potential at the
Agricultural Experiment Station lines to cLir countries around the CIANO station and for disease

(CIANO), near Ciudad Obregon in world for evaluation. In 1983, 354 resistance at CIANO. el Batan, and

northwestern Mexico, artificial n:rseries were sent to 59 countries 
 Toluca. All have yields one standard
ver-alization in the greenhouse, where they were grown under a deviation or morc above their

transplanting and supplemental light variety of environmental conditions respective trial means and at last ten

in 'he field nursery are necessary. 
 (Table 3). 	 percent above that of Yavaros 79. 

Exceptionally high yields, both inTo prodl(c additional lines with A large quantity of segregating absolute terns (above 8 tons per
specific characteristics (e.g. high yield materials was evaluated in the 1983 
 hectare) and in comparison viih the
potential or resistance to specific 	 cycle. Table 4 presents data oo the check variety, were observed in
diseases) or to develop these imber of plants selected in different Carcomun"S. Dack "S"-Teal"S" x
characteristics to a greater degree, a 	 generations and the selection pressure Mal"S" and Yav"S"-Snipc"S" x
total of 3731 single crosses, 2978 top placed on lines by grading the seed 	 Coli"S". In addition, the 12 top
crosses and 270 spring x winter quality of individual plants. Of 85,723 yielding lines in this table produced
durum wheat crosses vere niadc in individual plants harvested, only 21 .	 an average of 23 percent more than
the 1983 growing season at tile 	 percent (18,374 plants) were finally Yavaros 79 (range: 17 to 38 percent).
CIANO, El Batan and Toluca selected and planted.
exl)eriment stations. In addition to 	 These superior yields are not
these 6979 crosses, 100 intcrspecific The testing of promising advanced 	 restricted to the lines in Table 5. crosses between bread wheat and lines for yield potential is done Twenty-eighl additional lines also met
dururn wheat were made for the primarily at tile CIANO station, using the yield criteria mentioned above,
purpose of improving resistance to 	 a randomized Wock design with three and 140 of tlie advanced lines thatseptoria and fusarium and tolerance replications. Commercial varieties of were included in the I'Cs had an 
to high levels of frcc aluminum. For bread wheat, duruin wheat and average yield of 6962 kilograms per
the latter purpose, progenitors from 	 tritica., :re included as checks. In heetare (Table 6).
Brazil and aluniniun-olerant lines 	 addition, all advanced lines are grown
from the bread wheat program were in small nultiplication plots (11Cs) to 
used. produce seed for the international 

nurseries. 
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These data demonstrate a significant 
general improvement in yield 
potential. This Is especially important 
because improving yield is one of the 
highest priorities of the CIMMYT 
durum wheat program. 

Results from the international 
nurseries were also encouraging.
Under irrigated, well-lnanaged 
conditions, yields of up to 11.6 ions 
per hectare and 12.1 tons per hectare 
were obtained in the 1lth Elite 
Durum Yield Trials (EDYT) and the 
13th International Durum Yield Trials 
(IDYT). respectively (Table 7). Under 
rainfed conditions, with lower fertility 
levels, yields were also satisfactory 
('fable 8). The cross Erpel"S"-
Ruso"S" produced 69 percent more 
than the local check with low rainfall 
(210 mm) at Laxia, Cypress. Under 
these rainfed conditions, these 
outstanding lines displayed an 
average superiority of 30 percent over 
the local check varieties, 

These data indicate the degree of 
plasticity in these advanced lines. It is 
significant that despite their having 
been selected under high-input 
conditions, they performed better 
than tile local checl s under 
conditions of low rainfall and fertility. 

Yield components-One reason for 
this plasticity is the nature of the 
yield components in durum wheat. 
Both 1000-kernel weight and test 
weight are at very high levels, as Is 
documented in Tables 6 and 9. The 
average 1000-kernel weight f 140 
high-yielding lines was 56.7 grams, 
and in the case of the line Rok"S"-
Snipe"S" x Sco"S". it was as high as 
77.9 grams. The average test weight 
for these same lines was 82.9 grams.
The high levels of both components 
suggests the possibility that high 
yields are being maintained tinder 
stressful conditions by compensation 
between the components. Since yield 
components are fixed at diflerent 
stages of plant development.
expression of only one conponent to 
its maximum leads to high yields 
even when the others are maintained 
at average levels because of 
unfavorable conditions. 

Other yield components are also 
showing improvement. Head fertility 
is now high, with three to four 
kernels per spikelet and up to 30 
spikelets per head, which results in 
more than 100 kernels per head. With 
the selection for high tillering 
-Papacity in all segregating 
generations, a high number of heads 
per square meter has been reached. 

Further improvement in yield may
well be possible by manipulation of 
tile yield components. Crossing 
materials should be selected on the 
basis of maximum values for yield, 
test weight, 1000-kernel weight and 
fertillby. Ultimately, all these 
characteristics should be incorporated 
into lines with lax or semilax, large
spikes. 

Disease Resistance 
Artificlal inoculation of leaf and sten 
rusts resulted in good epidemics at 
the CIANO and El Batan stations. At 
Toluca good levels of infection with 
septoria. fusarium. leaf rust and 
bar)ey yellow dwarf virus (BYDV)
oc,urred. At El Batan and Toluca. 
Fcripe rust was not present. To 
compensate for these Irregularities in 
disease incidence, artificial 
innoculatlon should be used more in 
the future. 

The increasing number of lines 
showing satisfactory resistance 
indicates an improvement in disease 
resistance in durum wheat. This is 
especially notable in Toluca where in 
the past only three parental lines 
(Huitle, Ruffous and Pochard) could 
be found which produced uninfected 
seed. In the 1983 cycle, under a high 
incidence of scab and septoria, several 
crosses were found with healthy grain
(Table 10). After further testing. these 
apparentl; resistant lines will be used 
heavily in new crosses. 

Tile dense, compact spike of the 
durtim wheats favors the growth of 
septoria and scab. Consequently,
selecting for types with lax spikes, 
long necks and reduced foliage should 
result in further improvement In 
resistance. Other sources of resistanc 
may be found In germplasm from the 
Mediterranean coast. Another 
promising approach is attempting to 

Durum Wheat 

incorporate into durum wheat the 
translocated IB/IR chromosome 
which Is found In some bread wheats 
(e.g., the Veerys, Bobwhites and 
Alondras). 

Special emphasis is being put ol 
improving resistance to stem rust. 
Aggressive races of stem rust occur in 
Fthiopia, one of the centers of origin 
of durun wheat, so all lines showing 
a good level of resistance at Debre
Zeit, Ethiopia. are heavily used In 
crosses. In order to advance this part 
of the dumru program, plans are 
being made to start a cooperative 
program with Dr. Tesfava Tesemma, 
in which resistant parents and 
segregating populations will be 
exchanged. Tie obj'ctlve Is to 
Incorporate genes for resistance from 
Ethiopia and Mexico into lines with a 
good agronomic type, high yield 
potential and wide adaptation. 

Disease data from the international 
nurseries reported in previous years 
and from the 1 ith EDYT. 13th IDYT 
and 13th IDSN still show high
coefficients of Infection for stem rust, 
Septoria tritici, Septoriariodorum, 
powdery mildew and BYDV. These 
diseases will be the subjects of special 
emphasis in tile fluture. 

Various investigators have 
contributed to the CIMMYT durum 
wheat program by sending special
resistant materials or by publishing 
the results of their own research. 
These include Dr. Z. Eyal, of Israel, 
and Dr. A. Mahmouri, of Tunisia. who 
sent lines resistant to Septoria tritici; 
Drs. G. Varughese and S. Fuentes, 
who sent promising lines from 
"'ortugal; Dr. M. Kholl, of Chile. who 
sent new material with good 
resistance to stern and leaf rusts, and 
to fusarium; and Dr. C. Qualset, of 
Davis, California, USA, and Dr. 
A. Comeau, of Canada, who published 
reports on resistance to BYDV. 

Earliness 
Cooperators often express the opinion 
that durnin wheat should mature 
earlier to allow the crop to fit better 
Into crop rotations, to escape dl. eases 
and to avoid drought stress and frost 
damage at the end of the season. 
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Consequently, earliness is one of the show that genes for drought tolerance * Reduced foliage, smaller leaves,

most important characters selected, have not been lost in tile advanced 
 stiff straw. long neck, closed crown 
and a large numher of crosses is lines, despite their having been and synchronous tillerirg
made for this purpose. selected under full irrigation. 

0 Solid stenis to eliminate sawfvly"'1able II shows a number of lies Agronomic Type damagc
with both higher viclds than Mexicali Due to tihe two dist iict econolnlk" roles 
75 and at least two days' earlier of dlurrtn wheat, bt)0h scmidwarf and • Cold tolerance 
maturity. These data indicate that nmdillti-tall to tall liles are 
selection for earlilless is eilct ive in nilailtaint(d. The foelrl(," ae t)e'tTer * arly and short grain-filling period 
duruni wheal, aid that yields can l)(' stuitcd lot t taivorable growing
maintained at a high level or (venil c(iditims iin where dilrirni Qualityareas 
increased. wheat is used for conleercially Grain quality in durum wheat is 

processed produtts: ile latter are beconlhng increasingly il)ortant inDrought tolerance bttlo- for low-iinltt c(ilo11s aud dcveloping cotlll-ies. The CIMMYT 
At the CIANO station three yield trials inargirial areas. wlhre it is grown durun wheat program is responding 
were conducted urder reduced priliarilY fior loal colnsumrnptionu. to this as shown by Tables 6 and 13,
irrigation. A postseeding irrigation which docotullelt the quality level 
(equivalent to at)proxiluately I00 rin In both plant ty-pcs. selcet ioli attained. This has been achieved by
of rain) and 177 miln ot rainiall were (olltliluies ibr t1 follow()\ing glrrionuie apply-ing heavy seleetion pres-ure, as 
the total water ilnptl. "Tabl, 12 charatecristics: shown in tah)l- 4: ;a average of 78.6 
presenls six advanced lines that percnt of'i arelit, plant. harvested 
produced more than the chceks. leads with widely spaccdlAl discarded oil the basis of grain qualityYavaros 79 and Mexicali 75, tindei spikelets to help reduche 111 tactors, such as at)pearance, type.
these conditions. That drought stress incidence of head-rotting diseases color, t)lul-peS-. aid lieltpresence of 
existed is demonstrated by the low yellow berry and black point. In
yields of the two cheeks. These trials addition, the seed of all F3 and F,4 

plants seleeted at CIANO are analyzed
for piglnent conteit, and only those 

1 
with a carotene content of 5 parts per 
million or more are retained lor 
further selection. Progenitors and 
advanced lines are also evaluated for 
seed type, semolina vield, pigment 
content. gluten characteristics, 
protein content, alld sl)agheli 
processing qualil'vs. 

To improve quality, lines Iroirm lialy. 
the USA and Canada are included in 
the crossing Hocks. Crosses with 
wittr lines irny also contriblte to 
furtter progress in quality. 

.. -' f'""Protein levels of al)out 10 percent, as
A~1Y~ ~j'L y / I reportecl l Tables (6 arnd 13. art

somlewhat low. It is suspected thatthis is due to pooXr fertility conditions
at CIANO in the 1983 cycle, when the 

nurrs-ries had to be planted on sandy
soils otside the station. 

Medium-tall (left) and semidwarf (right) durum wheat lines. Both types are 
maintained In the CIMMYT breeding program. 
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Future of the Program 
Further improvement of durum 
wheat should be possible by 
increasing yield potential and by 
'nainitaining t hvs- potent lals in 
h-oers' fiields, i.e.. stabilizing the 
:'iclds of broadlv adapted genotypes. 
lo alievi this. aggressive use will be 

made of spring x winter crosses, 
interspecil lic crosses with bread wheat 
to Irillnstr tle IIIH trltlislocation 
)reseit illlilt' tlobv.,lite andV'cry
l]ondra bread whjeals, arid mnaterals 

fron the gernmplasin inprovement 
and wide crosses programs. Ili 
;tdditiol,. crosses between (rtiruin 
whea;t anii'riticale are being watt'hod 
irisefl rin phenotypes. 


(los,ses between d1i Iviwheats iaid 
Iriticuro oiu1occcill, 

T. (i'occoides.T. carthliciunt and 
T. pIololic'io also iuiight give better 
droutl tolerance. iml)roved clualit y 
ii id higher yield. SlonIe licus of tliese 
spccies have very high 1000-kernel 
weights. very long spikes and 
ext reicly high fe-tility. Illaddition, 
hothIetter disease resistance and 

V solr(ces Of resistanle seeml to 
al)Ipear iii crosses with Acgilops spp. 
aind Aqropproo Sl)p.'l'hesc 
iilterspe(ifie crosses promise an influx 
ot iew enti material which seems 
Iio have potential. 

Some of these crosses are also 
expected to have better salt tolerance. 
This characteristic will be of 
increasing importance as duruln 
wha: prd ci im ii v 'sr" to i, 
marginal land with high levels of salt 
and as the quality of irrigation water 
decreases. In 1984, screening for salt 
tolerance will be done both at the 
seedling stage illpetri dishes and at 
later stages illthe field at the 
Agricultural Experiment Station at 
Guaymas, illnorthwestern Mexico, 
where high salt levels in the soil and 
illtile irrigation water are a severe 
prodlction constraint, 

Tile bulked, spring x winter F2 alld 
lie mlid-tall to tall segregating 

populations will be selected under 
redued irrigation and low fertility 
conditions at tile CIANO station. This 
will help to identity germlplasm 
suitable for art-as of low inputs and 
lox rainifall. The resultilg advanced 
lines will b,- tested for yield at tile 
CIANO and El Batan stations and lor 
drought tolerance illfield experiments 
in tile dry area around Iluaniantla, in 
entral Mexico. 

Individual plants maturing at te 
sate tie as or earlier than Mexicali 
75 will be selected. After seed quality 
grading, selected plants and lines w!ll 
be distributed inseparate nurseries to 
help to satisfy the requirements of 
many cooperators. 

Durum Wheat 

Analysis of the data from the 
International duruin wheat nurseries 
indicates that durun wheat has a 
higher yield potential than bread 
\viw;tl and triticale under favcrable 
soil fertility, but is not competitive at 
high elevations o'nc under high 
humidity or when septoria, Iusarium 
and stem rust cause serious yield 
reductions. Lines proiucing healthy 
seed at Toluca will be used in crosses 
to increase disease resistance by
pyramiding genes for resistance. 

In addition, breeding for resistance to 
leaf and stcin rusts, septoria, 
fiisariuin. powdery mildew,BYDV 
and helmithosporitim will cotltinue. 
For tile next season a shuttle 
breeding system with Ethiopia is 
planned. This will help to broaden the 
genetic base for resistance to sten 
rust and other diseases, such as 
septoria and HY). 

Interspecific crossing is tie most 
promising approach for improving 
durum wheat's tolerance to low soil 
p-I and high free aluminun levels. 
Conscqtiently crosses are being made 
with tolerant bread %%,heatsfrom 
Brazil and frolm tie CIMMYT bread 
wheat program. 
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Table 1. Crossing Block 1983: Classification and number of lines within groups. 

Number Number 
Group Outstanding characteristic of lines Group Outstanding characteristic of lines 

I Commercial varieties 37 XV High test weight and 
II High yield 27 1000 - kernel weight 11

III Three rust resistance 11 XVI High 1000 - kernel weight 13 
IV Stem rust resistance 10 XVII High test weight 20 
V Leaf rust resistance 12 XVII Solid stem 8 

VI Stripe rust resistance 16 XIX Good fertility 3 
VII Septoria resistance 27 XX Large spike 7 

VIII Powdery mildew resistance 11 XXI Reduced foliage 7 
IX Helminthoporium resistance 8 XXII Stiff straw 4 
X BYDV resistance 17 XXIII Earliness 13 
XI Fusarium resistance 18 XXIV Drought tolerance 6 

XII Good quality 16 XXV Dwarf mutants 4 
XIII High pigment content 15 
XIV High protein content 11 Total 332 

Table 2. Mexican locations for disease screening in the 1982-83 season. 

Elevation Leaf Stem Stripe Xanthomonas 
Locations (m) Latitude rust rust rust Septoria Fusarium translucens 

CIANO 39 27uN x x x 
Los Mochis 40 260 N x x 
Rio Bravo 30 26()N x x 
El Batan 2249 190 N x x xx x 
Toluca 2640 190 N x x x x x x 
Patzcuaro 2043 20°N x x 
El Refugio 1500 21ON x 

x = disease present 

Table 3. Distribution of wheCIMMYT international durum wheat nurseries in 1983-84. 

Number of nurseries
 
Number of 
 F2 F2 F2 F2 15th 13th 15th Crossing

Region countries irrigated dryland cold tol.* stem rust IDYN EDYT IDSN block Total 

Africa 12 4 8 4 6 11 6 19 5 63 
Asia 11 0 4 3 0 3 4 12 6 32 
Central America 1 0 0 r! 0 0 0 1 1 2 
Europe 12 7 11 17 3 
 12 14 15 8 87

Middle East 11 2 7 1 3 10 7 18 4 54 
North America 3 3 7 2 4 7 7 23 5 58
Oceania 2 0 0 0 0 3 3 4 0 10 
South America 7 2 6 5 2 8 4 18 3 48 

Totals 59 18 43 34 18 54 45 110 32 354 

IDYN International Durum Yield Nursery IDSN = International Durum Screening Nursery
EDYT = Elite Durum Yield Trial °tclerance 
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Table 4. Selection pressure in the winter 1982-83 (CIANO), summer 1983 (El Batan and Toluca) and 
winter 1983-84 (CIANO) growing cycles. 

Selections Selections 
Plants retained Plants retained 

selected and planted selected and planted
Cross or (winter (summer 0/o plants (summer (winter °/o plants
generation 1982-83) 1983) selected 1983) 1983-84) selected 

F1 top 7059 2002 28.67 11555 2142 18.54 
F1 double 419 95 22.67 
F2 bulk 3403 875 25.71 4796 1248 26.02 
F2 bulk 2797 688 24.60 
F2 individual 13085 2525 19.30 8336 1870 22.43 
F3 14047 2512 17.88 5772 1165 20.18
 
F4 2970 816 27.47 5000 834 16.68
 

1679 503
F5 29.96 1784 374 20.96
 
F6 777 334 42.99 1456 213 14.63
 
F7 343 123 35.86 4t 55 12.36 

Totals 43,782 9,785 22.35 41,941 8,589 20.48 

Table 5. High-yielding* durum wheat lines included in the 15th International Durum Screening Nursery. 

CIANO El Batan Toluca 
Y ie ld P1. nr 

Cross and pedigree 
(01o of 

Yavaros 79) 
Days 

to heading 
height
(cm) 

Days 
to matur. Bacteria 

Stem 
rust 

Leaf 
rust Bacteria Septoria Fusarium 

ESSAIP x S15.CH"S"IYAV"S" 
[(P LC "S " C R"S" x 
RAB I"S"/CI,)KIF "S]
CD 4213-A4,M.2Y 1MoY 138 89 100 136 10 0 30MS-S 74 1-5 

(CLR-KUTXSTAT"S"iTEAL"S") 

tJ67.3-GTA"S'] RUFF"S"-FG"S" 
x TROB"S" 
CD 14829 H 2Y IM IY OM 130 88 90 136 10 0 20MS-S - 86 5 

DACK"S" F AIS"SNIP"S" YAV"S" 
CD 10105-A IM IY IM 0Y 121 88 95 131 30 10MS-z 20MR 63 1-5 

(56.3-56.1 12xCI6//FG"S")RU"S" 
CD 3,1604 D IY 2M IY OM 121 87 95 131 20 30MS-S 5MR 50 63 4 

DACK"S" TE AL"S"MAL"S-
CD 3098 413 1Y IM (,Y 119 89 105 135 20 0 1OMRMS - 32 4 

TEAL"S" AFN [G;TA"S"(Z ELKX 
60.120/Gl V'S")] SAPIS"YAV"S" 
CD 10509 A IM 3Y IM OY 118 87 95 131 20 0 1OMr1 T 3 

GGO VZ38b GS"S'"MEXI M 
CD40150 14 B IY 2M 0Y 117 79 - - 20 0 IOMRMS 76 1-5 

SNII'L"S" F G"S" 
ICD 7,1117 IL lAP OAP 117 88 90 135 10 0 20MRMS 73 5 

BU "S" 
CD 28146D4MIY 3Y (M 117 82 90 136 60 1UMS-S 20MS-S 60 77 5 
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Table 5. (Cont'd) 

CIANO El Batan Toluca 
Yield Plant 
(0/o of Days height Days Stem LeafCross and pedigree Yavaros 79) to heading (cm) to matur. Bacteria rust rust Bacteria Septoria Fusarium 

[(ZB-MHMD M'RARIxS 15-Cr"S"/ 

MEXI"S")SNIPE"S"]ROK'S"
 
CD 27757-B1M-2Y-2Y-OM 116 86 90 135 
 10 10MS-S 5MS S 20 75 5 

SCAR"S"-GDO VZ579xMEXI75 
CD 26118-5B-1Y.6Y-OM 
25Y-0B 115 80 90 127 40 TMR 1OMRMS 30 74 5 

P LC "S"C R"S"xM EX "S"/DOM"S"x 
DACK"S" KIWI'S"
 
CD 27748-B 2M 2Y IY+OM 114 
 87 90 134 20 TMR 5MR-MS 40 77 1-5 

TEAL"S"-AFN [GTA"S"(ZB LKX 
60.120-Gi1)] EID'S"CMI"S" 
CD 40555-E-2M-1Y.1M-oY 114 88 105 137 20 0 30MR-R - 75 T 

YAV"S"(M NG "S" 8156/JAR"S"° 
° OLN)(20350/CNO"S""8156 

TOB"S"CNO) GUIL"S" SCAR"S" 
CD 35608A-1M-2Y-lM OY 114 91 85 136 10 0 5MR - T T 

STIL'S"-YAV"S" 
CD34039-7Y.IM.1Y.1M.oy 114 85 100 137 20 5S-MS 30MRMS 20 T 1-3 

YAV"S"-SNIPE"S 'xCOLI"S" 
CD 43740-B-3Y1M-2Y.OM 114 83 85 126 20 lOS-MS 30MSMR - 22 3 

PIN "S"M EMO"S"(S15CR"S"/ 
C IT "S"-AA"S"x FG "S") 
CD 27313-F-MIYlY-oM. 
14Y-OB 113 77 -  30 TMR 1OMS-S 60 76 5 

CARC"S" 
CD 24831 E 3Y 5M-lY OY 112 85 85 129 30 TMR 30MS-S 40 63 5 

CAS"S"-FG"S"xT ROB"S" 
CD 40559-C2M1Y 5M OY 112 103 105 143 10 0 1OMRMS - 76 5 

SULA"S" 
CD 40159-3B-2Y 1MOY 111 81 95 125 40 0 TMR - 54 5 

DACK"S".RABI"S"xSNIPE"S"/Y AV"S" 

t[race. Numbers are peicentages except fusarium, which 

CD 40705 AIM 1Y 2MOY 111 88 95 131 20 5MR-MS 20MS-S - 22 T 

GUIL"S" 
CM14646C 1Y 1M IYIAUI0Y 110 85 95 135 20 TMSS 1OMRMS 40 86 T-2 

G FN-AA"S" GTA"S" PG"S"'BOY"S " 

CD 25241A 2Y 3M IY IY oM 1I0 86 85 136 20 TMR TMR+R 40 54 1-5 

REN"S"xDACK"S 'TEAL"S" 
CD 38837 9B 2Y IM OY 110 81 80 132 20 0 5MR-MS - 65 5 

YAV"S"/WLS (515O, l/2(F G"S" 
PAL x MEXIS"'l-ABI"S' 
CD 25/32 1M IY 2Y 3MIY 
IMOY 110 85 85 131 20 0 1OMRMS 30 T T-3 

Disease reactiionis: M M-iioderilmoy 0 no reaction R riesistant, S soisceptible, T 
is scorriJ on a 0 (no reaction) to 9 scale. 

not (letermlned. 
At least one, stanlardl deviation above trial mean rId lten percent above the check. 

http:43740-B-3Y1M-2Y.OM
http:CD34039-7Y.IM.1Y.1M.oy
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Table 6. Agronomic and quality character, ui the 140 highest-yielding durum wheat 
lines in the 1982-83 small multiplicatio,, plots at CIANO. 

Range Standard
Character Minimum Maximim Average deviation 

Yield (kg/ha) 5716 8324 6962 580 
Days to flowering 77 107 86.6 5.7 
Days to maturity 123 143 132.8 4.4 
Plant height (cm) 80 94.7135 9.6 
1000 - kernel weight (g) 44 78 56.7 5.1 
Test weight (kg/hl) 79 85 82.9 1.2
 
Pigment content (ppm) 2.7 9.0 A.8 1.1
 
Protein content (0/o) 7.7 11.7 9.7 0.8
 

Table 7. Top-yielding lines from international nurseries at different locations under irrigated 
conditions in 1982-83. 

Location Yield 
and (0/o of local 

Nursery, cross, and pedigree country (kg/ha) check) 

13th IDYN. WAHA"S" Cordoba
 
CM17904-B-3M-1Y Spain 12110 104
 

11th EDYT. ROK"S" Harare
 
CD1895-12Y-1Y-8B-OY Zimbabwe 
 11600 129 

13th IDYN. ROK"S" Sonora
 
CD 1895-12Y-OY-2E-3B-OY Mexico 8084 116
 

13th IDYN. ERPEL"S"-RUSO"S" Beni Suef
 
CD0437-13M-3Y.OM Egypt 7904 100
 

11th EDYT. CHEN"S" Sonora 
CD20626-5M-2Y-1M-OY Mexico 7762 112 

11th EDYT. ERPEL"S".GS"S" x BOY"S" Sohag
CD25043-A-1Y-3M-OY Egypt 7700 124 

11th EDYT. FOJA"S" Guanajuato 
CD1 7305-A-5M-4Y-1M-OY Mexico 7524 101 

13th IDYN. BOY"S" Santiago 
CD4404-B-9Y-3M-OY Chile 7236 125 

13th IDYN. CYUS"S"-SINCAPE9 x YE L"S"/ 
CFN-FG"S" x PTL"£" Macedonia 
CM 19PE '-i-3Y-3M-2Y-3M-1Y-OY Yugoslavia 7110 116 

IDYN = International Durum Yield Nursery
EDYT = Elite Durum Yield Trial 

http:CD0437-13M-3Y.OM
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Table 8. Top-yielding lines from international nurseries at different locations under rainfed coditions in 1982-83. 

Nursery, cross and pedigree 

1 th EDYT. ERPEL"S"-RUSO"S" 

CD 10437-13M-1Y-1M-1Y-0M 


1 th EDYT. CHI "S" 

C D 1314 -A-1 Y-2Y 


11th EDYT. ROK"S" 
CD1895-12Y-OY-2E -3B-OY 

13th IDYN. ERPEL"S"-RUSO"S" 
CD10437-131-3Y-OM 

11th EDYT. ERPEL"S"-GS"S" x BOY"S" 
CD25043-A-1Y-3M-OY 

13th IDYN. WAHA"S" 
CM17904-8-3M-1Y 

13th IDYN. CYUS"S"-SINCAPE9 x YeI"S"/ 
CFN-FG"S" x PTL"S" 
CM19981-I-3Y-3M-2Y-3M-1Y-0Y 

13th IDYN. CYUS"S"-SINCAPE9 x YEL"S"/ 
CFN-FG"S" x PTL q 
CM 19981-I-3Y-3M-2', 3M-1 Y-OY 

1 th EDYT. ROK"S" 
CD1895-12Y-1 Y-8B-0Y 

EDYT = Elite Durum Yield Trial 
IDYN International Durum Yield Nursery 

Location 
and 

country 

Laxia 
Cyprus 

Jordan 

Aleppo 
Syria 

Aleppo 
Syria 

Madrid 
Spain 

Madrid 
Spain 

Punjab 
Pakistan 

Constantine 
Algeria 

R.D. Sde-Gats 
Israel 

Precip-
itation 
(mm) 

210 

284 

338 

338 

367 

367 

383 

392 

426 

(kg/ha) 

3198 

2995 

4894 

4433 

4408 

3499 

5555 

5042 

7461 

Yield 
(O/o of local 

check) 

169 

152 

118 

150 

159 

103 

101 

108 

110 
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Table 9. Yield and yield components of selected durum wheat lines at CIANO in 1982-83. 

Cross and pedigree 

YAV"S"-CNDO 
CD38974-4M 1Y-3M-1Y-OM 

DACKS"S"-TEAL"S"xMAL"S" 
CD39998-4B-1Y-1M-OY 

SULA"S"
 
CD40159-3B-2Y-1M-OY 


(RUF F"S"-MEX I"S"xSN IPE"S"/ 
PAL"S")CHI "S" 
CD40553-D-3M-2Y-1 M-2Y-OM 

GUIL"S"-SHWA"S" x REN"S" 
CD42790-3Y.1M1Y-OM 

ROK"S"-SNIPE"S" x SCO"S" 
CD43717-B 1Y-IM-2Y-OM 

RUFF"S"-FG"S" x TROP"S"/ 
YAV"S" 
CD43930-E-1Y-2M-1Y-OM 

(ATO"S" x SBA81-PLC"S"/68111-
RGB x WARD)FG"S"-PALES x 
MEX I"S"/R UF F"S"-FG"S" 
CD34934-D-3Y-4M-1Y-1M-
lY-OM 

YAVAROS 79 


(kg/ha) 

6599 

8244 

7021 

6744 

7037 

7108 

6577 

6794 

6378 

Yield 
(/o of 

Yavaros 79) 

103.5 

129.3 

110.1 

105.7 

110.3 

111.4 

103.1 

106.5 

100.0 

Test weight 

(kg/hl) 

84.4 

84.5 

84.8 

84.8 

84.0 

82.0 

85.6 

84.4 

83.2 

1000-kernel 
weight 

(g) 

60.4 

62.5 

60.6 

59.1 

70.2 

77.9 

59.2 

58.8 

52.6 



Table 10. Progenitors and advanced lines producing healthy seed at Toluca in 1983 

Cross and pedigree* 

7175-71110 

BUC CANDISUP 

IN RAT 69 

NJORO 231 

TEHUACAN 60 

DUN"S" 
F4LAM-2Y-1Y-0Y 

ROK"S" 
CD 1895-12Y-0Y-2E-6B-OY 

IBIS"S"-USA1548 x SBA81 

CD1 3510-F-2Y-5M-OY 

TER N 
CD17835 

DACK"S"-YEL"S" 
CD18057-4Y-3M-2'-2M-1Y-1M-OY 

(DACK"S"/CFN5-FG'S" x PTL"S")YEL"S" 
CD19752-A-4Y-1M-0Y 

CYUS"S"-SINCAPE9 x YEL"S"/CFN.FG"S" 
CD19981-1-3Y-3M-2Y-3M-1Y-0Y 

CHUR"S" 
CD20124-1 1M-3Y-2M-1Y-OY 

GA"S" 
CD22344-A-8M-1Y-1M-1Y-2Y-1M-0Y 

x PTL"S" 

YAV"S"/WLLS.65150 x D67.2(FG"S"-PALES x 
MEXI "S"/RABI "S") 
CD25732 (2 sister lines) 

S15-CR"S" x SHWA"S" 
CD25749-7B-1 Y-2Y-2M-0Y 

FUUT"S" 
CD26593-3B-2Y-1 Y-0M 

ALG86-RU"S" 
CD33417-1B-3Y-1M-OY 

Cross and pedigree* 

STI L"S"-YAV"S"
 

C.D34039-7Y-1 M-1 Y-1 M-OY
 

CALI "S"
 
CD34934-D-3Y-4M-1 Y-1 M-1 Y-0M
 

YEL"S"-BAR"S"/GR"S"-AFN"S" x CR"S" (DOM"S" 
x CR"S"(2)-GS"S"/SCO"S")TEZ"S"
 
CD38350 (2 sister lines)
 

STN "S"
 
CD38397 (3 sister lines)
 

DACK"S"-RABI"S" x OLOR"S"/DACK"S"-RABI"S" 
x GOO"S" 
0038422-8-1 M-2Y-11 l1-0Y 

YAV"S"-CNDO 

CD38974-4M-1Y-3M-1Y-OM 

ENTE"S"-MEXI"S" x CTA"S"/CND) 

CD40478 (2 sister lines) 

BDR-MEMO"S" x YAV"S" 

CD40501-F-1M-1Y-2M-1Y-1M-OY 

TCHO"S" 

CD40553 (2 sister lines) 

DACK"S"-RABI'"5" x SNIP"S"/YAV"S" 

CD40705 (3 sister lines) 

YAV"S" (2)-SCAR"S" 

CD40775-A-2M-2Y-2M -0Y 

YAV"S"-TEZ"S" 

CD42270-10Y-1M-2Y-2M-1Y-OM 

GUIL"S"-SHWA"S"x REN"S" 
CD42790-3Y-2M-1Y-OM 

YAV"S"-SHWA"S" x REN"S" 
CD42798-14Y-1M-1Y-OM 

SNIPF"S" x TEAL"S"-D681 1/YAV"S" 
CD.,3677-1-1 Y-1 M-1Y-1 M-OY 

SNIPE"S"-EDM x YAV79 
CD43705-M-2Y-4M-1 Y-OM 
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Table 10. (Cont'd) 

Cross and pedigree* 

JO"S"-GR"S" x SNIPE"S"/YAV"S" 

CD43715-C-1 Y-2M-3Y-1 M-OY 


YAV"S"-FG"S" x ROH"S" 

CD43739-C-3Y-2M-1 Y-2M-OY 


RUFF"S"-GTA"S" x YAV"S"/SWAN"S" 
CD44255-C-2Y-1M-1Y-1M-OY 

(SBA81-CR"S" x CIT"S"/CHI"S")PAL"S" 
CD44257-G-1Y-?M-1Y-2M-1Y-OM 

CHTO"S"-GUIL"S" 
CD45729-1M-1Y-1M-1Y-OM 

GEDIZ"S"-FG"S" x GTA"S"/CNDO
 
CD45987-2B-1Y-1M-OY 


YAV "S"-CTA"S"
 
CD46191-7B-1Y-2M-2Y-OM 


YEL"S"-P66.270 x YAV79 
CD46829-2B-1Y-1M-1 Y-OM 

YAV79/KHP-GGO x RUFF"S"
 
CD47213-7B-3Y-1 M-2Y-OM 


TERN"S".YAV"S" x GRA"S"
 
CD47474 (4 sister lines) 


(STIL"S"/PG"S GGOVZ38O x S15-CR"S")TUB"S" 
CD47665 (2 sister lines) 

* Number of sister lines in parentheses. 

Durum Wheat 

Cross and pedigree* 

RUFF"S"-FG"S" x FG"S"-CR"S"/YAV79 
CD48054 (7 sister lines) 

MTTE"S"-TAD"S"(KIF"S" x RSS-BD1419/MEXI"S"-CP) 
CD48250-C-2M-2Y-1 M-OY 

DV24-COO"S" x FG"S"/CHI"S" 
CD48590 (5sister lines) 

YAV79-APO"S" 
CD48705 (3 sister lines) 

([(DACK"S"/CFN5-FG"S"x PTL"S")YEL"S'] RTTE 
-LDS TUB"S" 
CD49313 (3sister lines) 

PLC"S"-RD3.6 x STW63/ENTE"S"-MEXI "S" 
CD49375-1Y-2M-1Y-OM 

(EIP/GS"S"-TC60 x MEXI75)CFN5-FG"S" x PTL"S" 
CD49555-5Y-2M-1Y-OM 

FUUT"S"-APO"S" 

CD49561-7Y-1M-1Y-OM 

YAV79 x ALONDRA"S"-ALBE"S"/RUFF"S"-FG"S" 

CD50765-B-2Y-1M-3Y-OM 

CHTO"S"-YAV"S" x GOO"S"-CIT71 

CD50869-A-1Y-2M-3Y-OM 
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Table 11. Yields of early maturing lines at CIANO in 1982-83. 

Cross and pedigree (kg/ha) 

Yield
(0/0 of 

Yavaros 79) 

(0/o of 

Mexicali 75) 

Heading 

(days) 

Maturity 

(days) 

CARC"S" 
CD24831 -E-3Y-5M-1Y.0Y 8229 129.0 140.1 85 129 

SCAR"S"-GDO VZ579 x MEXI75 
CD26118-5B-1Y-6Y-0M-25Y-0B 7152 112.1 121.8 80 127 

SAPI"S"-YAV"S" 
CD38823-6B-2Y-1M-OY 7432 116.5 126.6 85 127 

SU LA"S" 
CD40159-3B-2Y-1M-0Y 7021 110.1 119.6 81 125 

SULA"S" 
CD40159-7B-,Y-1M-OY 7905 i23.9 134.6 84 124 

(ATO"S" x AA"S"-PLC"S"/68111 x 
RGB-WARD)FG"S"-PAL x MEXI"S"/ 
RUFF"S"-FG"S" 
CD34934-1-3Y-1M-1Y-2M-OY 6999 109.7 119.2 80 126 

YAV"S"-SNIPE"S" x COLI"S" 
CD43740-B-3Y-1M-2Y.OM 8078 126.7 137.6 83 126 

YAVAROS 79 6378 100.0 108.6 85 132 

MEXICALI 75 5871 92.1 100.0 76 131 
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Table 12. Yield under reduced irrigation* at CIANO in 1982-83. 

Cross and pedigree (kg/ha) 

Yield 
(0/0 of 

Yavaros 79) 
(0 /o of 

Mexicali 75) 
Heading** 

(days) 
Maturity** 

(days) 

Plant 
height** 

(cm) 

GIA"S" 
CD28222-D-1M-2Y-2Y-OM 6191 104.6 125.5 80 125 105 

D25-REN"S"/DYCA"S" x RUFF"S"
FG"S" 
CD35059-C-2Y-2M-1Y-OM 6238 105.4 126.4 84 126 100 

(CR"S"-AA"S" x MEXI"S"/JNK) 
CR"S"-TGBB x PG"S"-RALLE"S" 
CD35264-A-1Y-1M-0Y 6658 112.5 135.0 81 125 120 

65150-LDS x YAV"S" 
CD36614-4Y-1M-2Y-1M-0Y 6376 107.7 129.3 87 126 105 

STI L"S"-MEX175 
CD42644-4Y-1M-1Y-OM 6349 107.3 128.7 81 134 100 

(ATO"S" x AA"S"-PLC"S"/681 11 x 
RGB-WARD)FG"S"-PAL x 
MEXI"S"/RUFF"S"-FG"S" 
CD34934-D-3Y-4M-1Y-1M-OM 6794 114.8 137.8 85 126 115 

YAVAROS 79 5918 100.0 120.0 85 132 95 

MEXICALI 75 4932 83.3 100.0 66 130 

* Total water input was one irrigation ( = approximately 100mm of rain) and 177 mm of rainfall. 
Heading, maturity and plant height were measured under full irrigation. 

100 



Table 13. Industrial quality parameters of selected lines from CIANO in 1982-83. 

Pigment Protein 
Yield content content Gluten Yellow

Cross and pedigree (kg/ha) (ppm) (0/0) consistency Color berry 

FG"S"-DOM"S" 
CM18548-1Y-1Y-1Y-4M-0Y 6802 6.4 10.4 F 6 10 

WIN"S"
 
CM18577-11Y-6M-2Y-0Y-15B-0Y 6662 7.0 9.4 
 F 7 10 

CHEN"S"
 
CD20626-5M-2Y-1M-0Y 6561 7.8 10.3 F 6 10 

(QFN-G11"S"x GTA"S"/IBIS'S")
 
BOYS"S"
 
CD23128-5Y-5M-1Y-2Y-1M-OY 6531 6.6 9.7 F 6 10 

AUK"S" 
CD25126-A-1Y-3M-1Y-1Y-0M 6639 5.1 8.5 F 5 10 

ROK"S"-GUIL'S" 
CD42494-5Y-2M-1Y-OM 8224 8.1 9.2 6F 10 

(SHWA"S" x MAGH72-YAV"S"/ 
ROK"S")GUIL"S" 
CD44101-B-2Y-2M-1Y.OM 7100 9.0 8.8 10F 10 

STI L"S"-MEX I"S" 

CD42644-4Y-1M-1Y-OM 6349 7.2 9.8 1/2F 4 5 

YAVAROS 79 6378 4.6 10.1 1/2F 5 5 

MEXICALI 75 5918 6.4 10.5 F 6 10
 

Gluten consistency: F = strong, 1/2 F = medium, S = soft.
 
Color: Scale of 1-10, ten the best.
 
Yellow berry: Percentage of grains affected.
 

http:CD44101-B-2Y-2M-1Y.OM
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Triticale 
B. Skovmand and P. Fox 

Objectives The 14th International Triticale Yield line Juanillo 159 was released underThe primary objective of he CIMMYT Nursery (ITYN), consisting of 40 the name "'Eronga 83". This completetriticale program is to produce widely entries, was also sent to more than triticale has a mid-late maturity and aadapted varieties with high yield 100 locations worldwide. The ITYN high yield potential. It is the firstpotential and Improved endosperrm was changed to a split plot design release for these areas in Mexico.
development. Industrial quality has with substituted and complete
 
previously been considered a 
 triticales grown separately as main Changes insecondary objective but now should plots, because the two types differ the Breeding Systemperhaps be raised to a primary mainly in height and maturity anld During the sLnuner cycle of 1981, theobjective. Secondary objectives thus should not be tested in a tritieale prograiln was changed from ainlude better disease resistance, a completely randomized design. I)ure pedigree systen to a modifiedshorter plant type, earlier Maturity, Substituted triticales are those having bulk systemu, as described in the 1982greater genetic variability, increased at least one rye chromosome replacedi annual report. One( of the reasons for
drought tolerance, beltter resistance to by a D-genome chronosome from tile change was to avoid heavy
sprouting and improved tolerance to hexaploid wheat, whereas complete selection pressure on the early.
high levels of free alninun.One of triticales have a complete sct of rye 
 segregating populations. In Table 1,the newer objectives of the program is chromosomes. tile test weights of F2 )ulks grown atto seek salt-tolerant malerials. Tolhca, and derived from crosses of
Variety Releases substituted x substituted (S x S).
Mexican Breeding Cycles The National Institute of Agricultural complete x comtplete (C x C. and
The 1982-83 winter cycle in the Research (INIA) of Meyvico released suibstituted X complete (S x C)
Yaqui Valley, site of the Yaqui Valley two varietits of riticaw during 1983. triticales are compared. There 
was noAgricultural Experiment Station The line Chiva "S" (X-2455 I-8Y-3M- signif-icant difference between (lit' S x(CIANO), in northwestern Mexico. was IY-OM), a sltbStitt-ttd triticale, was S and C x C ('rosses, but tile meansabnormal because of several rains released ior irrigated areas under the for the C x S crosses were
during the growing cycle. nalle "Alanmos 83. This is a mid- significantly different from tie other
Furthermore, tile yield trials were termn varietV that dtring the last four two types.
located in an area where tht water cycles has oulyieled Catianca 79 andtable was within one ieter oftlhe Caborca 79 by a)ott 6 percent and The second reason for changing thesurface. This combination of has an inproved test weighl. Its breeding system was to get yield andconditions made drought screening quality fbr use in cookie making is test weight evaluations on segregatingineffective. At the Toluca Experinent excellent. For dry, highland areas. lhe populations in the F4 rather than the
 
Station, the summer cycie was
 
normal, with only a light frost. This
 
causedi only slight danmage to somet of 
thle late-planted maiterials and had/
little impact on tile overall program . 

International Nurseries 
A total of 199 lines were selected from 
the 1063 lines evaluated for yield 
potential and endosperin,
development. The seleccd lin''s were -
included in the 15th International - , 
Triticale Screening Nurse,- ,,,TSN; 
and were sent to miore than 100 
locations around the world. 

[ ",--" : :' '
 

7/ 

Dr. B. Skovmand (left) and Dr. P. Fox (right)of the triticale program. 
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and F7 generations. During 1983,F6 Zebra 79 and tile cross testing in 1984. It is expected that
153 F 4 bulk populations grown at the l1RT"S"-YO"R' x IND"S" (X52202- these lines will perforl well in acidToluca and El Batan Experinent 2Y-4M-1)Y-2M-OY) showed test weighlts soils that iave a high free alhiiliuni 
Stations were evaluated, and 75 of greater thian 75 kilograms ier level.
 
these were accepted based on tie heetoliter at El Batan.
 
superiority of their yicls and test 
 Premature sprouting-It appears
weights as corlpared to (t cheek. Disease resistance--Two probhnis that tht ligh sClectioll pressure
Alanmos 83. that have been ilnvestilgatd are placed oil endosperin development 

resistall'e to Karnal I)unt and to his fortifitously resulted in decreasedImproving Agronomic Ilehlrlihosporilni satielilIl.ins allia-anylase activity (an indirect Characteristics that iavc shown resistance to IH. mcasulre of tlie- tendency toward
Yield and adaptation-Tablc 2 s5ioitlei illilie greenelliise i,ii allih l)rt'lliat re spront ing). as indicated by
shows the newer advanced triticale [oza Rica xperillieiit stalli. arc ti, lat- bclg Falling Nuniber

lines with both higher yields and 
 listed bh)wlo: teCiiIiqIe. WhJien abotlit 500() lilies

higher test weights in comparison 
 were checked for their fidling

witIi tlie variety Ahanios 83. Some of o 5lio"," 
 uunlbers five v'ears ago. no variation
tiese lines outyielded tile check by (X.-1047-A- IY-2M- 1\-2Y-()M) was found: all lines had the nininiii 
more than 20 )erceIt and two lines vilIc of 60 seconds lld s)routling
had botli a 10 p-ren t or niore better * IA-AI)X"S" wasa probhlem wit h all of them at

vield and a 5 pllenlt higher test IX3 17l-I-t Y-
I M-IY-0M) Toluca. where Ihere are alllost daily
weight. rains (uiring tlie growing cycle. Now 

Ihirtrm lieai. -Blbo x I)F"S" solme diftl,'rect-'s exist.
Onc of lit objectivcs of lle pgrogrami (X498 12-2Y-2Y-M- 1IY-0M-OY)

hlas becri ti oblain shorl triticales 
 Taking advantage of this variation.
'ollibilling good yield potential and For Karlial I)utI. rilicales hiave the selectiion for sprouting resistance has
ilmiprove'd test w(eiglit. Table 3 lists Samlehvel Wi.resistanei, as vhealt to been initiated. Sereering was beguni
five advanced lines thlt combine artificiA inocilat ion Iit hiave showVi ii 1982 employing a rather simple
these caliract(-ristic-s. atlow l'vel of inf-ction ill tilt field, techiique observed in Brazil: spikes 

This niav indicaite' solni. iiseul are selecled ill tile field at conipleteIn ile tropics. triticalc is best adapted niorlhological. "field" r-(sistaricc(. lnatuirity, suLbiierged iii water for
 
to highland eondilitions. For this 
 about 18 iours and then placed iii a 
reason the principal silt for selection Aluminum tolerance--I 1983, tilt hunlidit' chanber for about 72

has been c-hanged froni (IANO. ill tlit trilicahl l)rograillii iiliatud tlpreliiillary lhours. Resistance is estilliated bv

lowMands of Sonora, Mcxico, to tlie lacorat)icr"y scr-criirig of*lcxiiploid coutgtill the gt-rinrrric-t mid

bighlld statiosrila ocla arid El lints for tlhier tolt-illice to toxic levcls dorinit grains.

Btalnl. TaLc. ,t shows lines thlat ()I lr-c- aluiriiniui. Wcilal scc(clirigs
 
l)erfornicd wc-l ill tlicsc highland l\'avc' icc- scccled 
or"severaIl vears I nh1983, abcil 2(X), 1F2 tl)lilatiolssites. arl)iig ".li-l at sonwIc lhuts ilsii g 1.7 niilliiil oh-s (-I parts pr w'er Slt)bjeetectc this trt-atllrIt. and
that producd aliiost 30 pl(-i-c-c nt niilliil of sc ilhchiuniiiui ill ;I tteIlt '-liv. l)opllat ions that had less
 
more thian ItII clicc-ks aid ctlirs that 
 mlitrici solotioi. At this Illall 20 percent sprotiliiig aftter tile
had a 15 pci-c-c-nt liilc-r t's weigltt. (c()Iic(tIrli o Iost triticalcs sirvivt-: trcatnient \'errc selected. Thcse 

liis te scrciiing h-vcl for tt ic-ale tw\elly-five popilations will beEarliness-Tablc 5 cornip;irs tlic was raisc-d to 2.96 inillinoles (80 l[illted ill January. 198-. at Toluca, 
perlornance of cark- mattiririg parts per roillion). so that tlexV will ripen in July dutiringtriticales witlh thc c-a vIv-liat vait-tv tleIc-period of daily rains. 
Sonalika. showing lins tliat Inl 1983. stc(clirlgs frcocri sixtv-c-iglit
perbornied favorably wit I -spcc co )ocpuilatious of hiexaploid triticalc 
earliness aind yield. ciilcdrhwrit prilniililary sercl-ring ill 

Iis higll( r- oriccl tratiol cf* 
Test weight-It is niow c-asict- to alihniituin, with tdic follwoviig results: 
obtain lines witlh gcccl tc-st wc'iglits at -10 popuilliions were w\'holly
C[ANO, so rlcre clnpihasis is b'ing intolerant. 18 had a I to 10 pcrcent 
placed on inproving this sn-vival rate. 71icto an I i to 20
charact-risli ill toThcica and El ttani. )c-rucnt slirvival rat-. aI(i 5 
Ili1983. )ingo (X-1 10-7-A-I Y-2- IY- lopulaticus displacd i suirvi\ il rate 
2Y- IWIM 'f-01i and Zc-tra 79 (I12672- ccf gri-catcr thlan 20 p)crTcit. ines that 
7 19 1-)Y) t)cc1i pr-cd(ic(d grain wil Iia appeared tocleiart are ncv being
tcst weiglit over 70 kllogranis pcr gr-wn in CIMMYTI s gricihioises and 
hic(-'tolitc-r it Tolica, aid Dingo "S" will uin(lergo bolli field and laboratory
(X4 1047-A-I \'-2M- IY-2Y-2M-OY). 
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Summary 
Marked improvements in yield were 
obtained in 1983. Three lines 
produced over 20 percent more than 
the check at the lowland site. CIANO. 
and two yielded nearly 30 percent 
more at tile highland sites. 
Endosperm development also 
improved, with test weights reaching 
as mluch as 15 percent more than the 
check variety. Combining high values 
for these two characteristics in the 
same line remains a problem, but a 

number of lines now have both test 
weights and yields that exceed the 
check variety by 10 percent at the 
highland sites. 

Progress is also being made in other 
problem areas: 

• Some resistance to 
helminthosporium and Karnal 
hunt has being Ioud. 

Several lines are now as earl\ as 
the early wheat variety Sonalika 
and have comparable yields. 

Triticale 

Triticale is proving to be quite 
tolerant to high levels of free 
allinun in the soil: even with an 
aluminum concentration of 80 
parts per million some triticale 
populations had a survival rate of 
more than 20 percent in the 
seedling test. 

* 	 Selection against prelature
 
sproliting is beginning.
 

The principal site for selection was 
changed in 1983 from the lowland 
CIANO station to the highland 
stations at Toluca and El Batan, since 
triticale is best adapted to highland 
conditions in the tropics. 



'fable 1. A comparison of test weights among three types of crosses at Toluca 
in 1983. 

Test weight (kg/hi) 
Number of 

Type of cross Minimum Maximum Mean populations 

Substituted x 56.6 71.5 65.29 373 
substituted 

Complete x 58.0 74.4 65.02 139 
complete 

Substituted x 52.2 67.8 61.50 383 
complete 

Table 2. Highest yielding advanced lines compared with Alamos 
83 at CIANO in 1982-83. 

Cross and pedigree 

PTR"S"-PND"S" 
X39599-7Y-1 M-1 Y-2Y-0M 

ECHIDNA"S" 

Yield 
(0/0 of 

Alamos 83) 

124 

122 
X34824-501 M-500Y-501 B-503Y-
507Y-0M 

PND"S"-YE x MPE"R" 122 
X59862-3M-2Y-1M-OY 

(CORM"S"-D67.3 x GTA"S"/SPY)GPR 117 
X65163-7Y-1M-OY 

IRA 2 x MSF"R"-I RA/PND"S"-ABN"S" x 
LLAMA"S" 116 
X62433-J-1M-1Y-2lM-OY 

LMG"S"-FS477 115 
X61094-22Y-3M-0Y 

CASTOR"S" x M2A-ARM"S" 114 
X44621-4Y-2Y-1M-1Y-1 M-OY 

CIN-FS579 x FS1897/TRR"S" 112 
X52471-1 1Y-1M-1Y-6M-OY 

PTR"S" x M2A-I RA/RAM"S" x IRA-CAL 112 
X53782-D-2Y-3M-1Y-0B 

Test weight
(0/0 of 

Alamos 83) 

100 

101 

100 

100 

103 

103 

104 

104
 

106 
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Table 2. (Cont'd) 

Cross and pedigree 

*FARO"S" 

B2264-0Y-103 

TESMO"S" 

X39860-7Y-2M-3Y.2Y.1 M-0Y 

*NUTRIA 

B2709-0Y-18 

OCTOBULK31-CIN"R" x CABORCA 79 
X52650-19Y-1M-3Y- 1M-0Y 

GPR"S"-PTR"S"/BURA x M2A-IA 
X62033-E-1M-2Y-2M-OY 

PTR"S"/RM"S"-IRA x FS477 
X48675-7Y-3Y-3M-1Y-5M-0Y 

PTR"S"-M2A 2 

X44650-12M-1Y - VI-2Y-1M-0Y 

PND"S".IRA? E"R"-PTR"S" 
X50973-B-12Y- IY-1M-1Y-4M-0Y 

FS381-FS477 x TORO"S"/M2A-M1A 
X61270-B-1M-1 Y-2M-0Y 

* Complete type triticale 

Yield 
(0/o of 


Alamos 83) 

111 

111 

111 

110 

108 

108 

108 

107 

106 

Triticale 

Test weight 
(0/o of
 

Alamos 83) 

103 

100 

101 

106 

103 

103 

102 

104 

107 
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Table 3. Dwarf triticale advanced lines included in the 15th International Triticale Screening Nursery giving their height, test 
weight and yield from CIANO, El Batan, and Toluca in relation to the check variety Alamos 83. 

Height (cm) Test weight (kg/hl) Yield (kg/ha)
Cross and pedigree CIANO El Batan Toluc, CIANO El Batan Toluca CIANO El Batan Toluca 

ALAMOS 83 1000/0 1000/0 1000/0 1000/0 1000/0 1000/0 1000/0 1000/0 1000/0
ALAMOS 83 (absolute values) (106) (107.5) (115) (73.4) (68.1) (63.5) (5664) (4903) (4939) 

QUOKKA"S" 
X39253-30Y-1M -2Y-502Y-
502M-505Y-500B-OY 68 67 61 99 102 99 102 101 56 

QUOKKA"S" 
X39253-30Y-1M-3Y-501Y-
502M-500Y-500B-OY 68 62 56 97 101 102 97 98 67 

BTO"S"-PTR"S" 
X49509-3Y-2Y-IM-2Y-2M-OY 80 80 82 104 102 103 107 96 75 

BTO'S"-PTR"S" 
X49509-3Y-2Y-1M-2Y-1M.OY 
 80 76 78 105 104 106 103 123 82
 

PTR"S" x CML-FS1377/IA x
 
CIN-FS658
 
X51038-D-4Y-3Y-5M-1Y-1M-0Y 85 95 86 
 100 105 103 88 130 106
 

All data are averages from seven (CIANO)or two (El Batan and Toluca) experiments and are expressed as percent of Alamos 83 
at the same site. 

http:X49509-3Y-2Y-1M-2Y-1M.OY
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Table 4. Performance of certain advanced lines with good yield and test weight 
(given as percent of Cananea 79) compared with the check varieties Cananea 79 
and Alamos 83 at El Batan and Toluca in 1983. 

Yield Test weight 
Cross and pedigree Batan Toluca Batan Toluca 

ECHIDNA"S" x PND"S"-RM"S" 
X61079-4M-Y-1M-OY 104 118 110 114 

PND"S"-ABN"S" x IGA-IRA
 
X47171-F-4M-7Y-1Y-2M-3Y-2M-0Y 104 104 112 112
 

M2A-CASTOR"S" x M2A-PTR"S"
 
X50444-G-6Y-3Y-1M-1Y-2M-0Y 125 105 111 108
 

NUTRIA 401 107 165 107 110 

PANCHE 312 	 104 164 112 114 

DINGO"S" 
X41047-A-1Y-2M-1Y-2Y-2M-0Y 106 118 115 115 

PND"S"-MPE"S" x GPR"S"-YAK"S" 
X50408-B-5Y-2Y-1M-1Y-OB 107 105 109 104 

WHA.E"S" 
X33470-C-1Y-3M-2Y-2M-0Y 106 134 109 113 

CIVET"S" 
82658 	 124 104 112 108
 

FS1018-PND"S" 
X56733-1YP-3MP-0Y 105 112 114 115 

ALAMOS 83 
 77 87 105 105 

CANANEA 79 	(percent)* 100 100 100 100 
(kg/ha or kg/h) (6160) (4847) (64.7) (59.4) 

* Averaged over 11 experiments. 
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Table 5. Characteristics of advanced triticale lines with early maturity compared 
with the early wheat Sonalika* at CIANO in 1982-83 (expressed as percent of 
Sonalika). 

Cross and pedigree 

JUPPA"S"-MPE"R" x GPR-CML"S"
 
X63507-901M-1YP-1MP-0Y 


LMG"S"-SPD"S"(BGL"S"-MUS"S" x
 
FS477/BTA"S")
 
X63773"D-1vD-1MP-0Y 


RAT"S" x MSF"S"-I RA
 
X61178-4MP-1Y-1MP-OY 


BCM"S"(INIA-TK x H616.71/FS477) 
X58617-4YP-2MP.OY 

[(IA-M2A x Pi62/BGL"S")INIA-TK x 
H616.71/FS47] PND"S"-CASTOR"S" 
x MPE"S" 
X61834-G-1MP-1Y-2MP-0Y 

SONALIKA 

Yield 

110 

118 

112 

104 

102 

100 

Test Days to 
w2ight Height flowering 

92 111 102 

91 88 94 

93 100 95 

91 100 94 

92 105 101 

100 100 100 

Sonalika was sprayed with fungicide to control rust. 

Table 6. Crosses with superior resistance to sprouting. 

Cross and pedigree 

TED"S"-PFT 7888 
X66668-OM 

PND RYE/UM-IRA x CASTOR"S" 
CT589-OM 

GIRAF"S" x PND"R"-LNC 
CT1358-OM 

TAPIR"S" x PND"R"-RM 
CT1833-0M 

:99 x TJ-BGL/OCTONAV x M2 A-BGL 
B8217-OM 

NRE"S"-YOGUI"S" x JLO
 
B8232-OM
 

Cross and pedigree 

JLO-PTR'S" x (IRA-BGL) 2 

88402-OM 

MERINO"S"-.JLO/BGL-CIN x IRA-BGL 
B8413-OM 

M2A-BGL x JLO I[FURY-7C x WRC'31//MTZ x 
4C8825(ERA-CNO x GALLO)] DRIRA-MAf 

B8415-OM 

JLO x DRIRA-CINVEM/MERI"S"-JLO 

B8419-OM 

BTA"S" x MERINO"S"-MUS"S" 

CT3954-OM 

http:X58617-4YP-2MP.OY
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observation lines (LOs). This system and LO. Taking several scores one generations. An idea of the size of the 
will provide a more efficient way to week apart appears to be an efficient reduction that took place is given by
store and retrieve data. The nethod for identifying slow-rusting the number of selections made illthe
development o1an F, book in which genotypes. F4 . F5. and F6 generations (Table 41. 
disease and agrolniOlic dalta froll the 
parental lines will be conlinually Table I lists the lines included in tile A snall but vigorous group of linesupdated will cllialle ant lacililatc 1983-84 C that appeared to be slow survived the severe 1983 leaf rust 
tle ef fect iveniess of lop crosses, which rustiIng during lie 1982-83 season ill epidemic. The best populations were 
we currently favor tbi'apidlv CIANO.These lines ailso had scores of in the F3 generation, which provided
conibining resistanccts to slvo'rl lss tian 20MS at all other testing a larg,' iinber of select ions. 
diseases. The systli) being dcvcloped sites scorecd for leaf rust in Mexico. 
will also provid theliicehaiisin (o Varieties like Valda antd its derivatives Froin these F3 lIOlatiit iolls, selections 
obtain printed lists of liles with Gcorgie and Lofla Abed, that were inade by Drs. Molhanied Mckni 
diflferent, specified (raits. suchits rctIor(cdI lhave partial resistainec to ani Manuel Navarro, froit tie 
earliness, leaf rust isistance and leaf rust, are in this group. The slow lIternational Ccntcr for Agricultural
scald re-istallC. rustingl characteristic is being Research illDry Areas (ICARDA) and 

illaiiitaiilltd illIlit prograll., but its tile Mexican National Institute of
Il order to broaden tie dlat;bast', incorporation into iew lines is not Agricultural Research (INIA).
extensive, discas(, and igroiionlit being ;iclively in)ioitorcd. Aticlipts respectivelv, and were forwarded to 
notes have been collected for lost are being niladc to spread tit' genes themiafter harvesting.
nurseries. lii some cases, (his; is the by kcepilg it pool of slow-rsting
first tinie such data have )ecien parents and tIossilig these witely Tlhe early natnilug nmaterials were 
recorded. II addition, all geliillasil with other lintes. planted in late Decenber. almost 50
in the progran is being "'lassificd for days later than the first planting date. 
resist ance tt) scald, Ie: i. liet' The resistance sources for lcaf rust antd were also subjected to a severe 
blotch, powdery niildex blolch. are not linlited to slow rusting types leaf rust epidemic and heavy selection 
stripe rust and scab. but instead are a tombination o this pressure. 

type with major gene resistance (theWinter Cycle 1982-1983: Pa series). Table 2 lists lines included Barley stripe mosaic virus-,SMV
CIANO, Northwestern in the 1983-84 CB thai had the lowv is pres'nt in Mexico, and sonicMexico scores typical of single gene CIMMYT liles showed syinptolnls of 
Leaf rust-A severe cpidelic of leaf resistance: Estate (Pa3) and Triunipli infection in tihe seedling stage, but t,,
rust was established in tit' area (Pa9) arc among thben]. nuniber of lines contaminated in the 
planted except for tthe txprinincIs, nurserics was low. ltowcver,se'dsmall innltiplpication plots (PCs) and The races of birlcy leaf I-ust )r's'it stocktplant'd by tiht' agroioniy
international iultiplication plots ill Mexico were identified by tit' progra in to iiit-ease seed for the 
(P)Mls). The )rtduction of fresh Ilaf United States Departient of training t)rograli wis highly
rust spores iii tile greenlioust' at the Agriculture (USDA) Rust Laboratory coiitailillatcd and the harvested seed 
El Batan ExpcriliCil Station playtd a in Minnesota froni sanliples collected had to be distarded. Porvcnir. a scald
key role in lie success of this artificial at diff-rent locations in Mexico. Race sus'c'ptible chek variety. which was 
epideinic. Spores collected front 19 was precdomiiant but races 8 and Ilantcd every 100 entries throughout
susceptible sct(ilings were sent by air 12 were also present. The reactions o: aill tile segregating populations, bad to 
to Cd.Obrcgon, near CIANO, and barley leaf rust differentials planled at be,elininatcd because of I3SMV. This 
a[p)licd to susccptible borders or five sites in Mexico are prcsented in viris is seed-and pollen-transnltted,
."spreader" plants tthat wcre regularly Table 3. A more conplcte picture of and can be transferred ncchanically.
distributed throughout the planted the virulence of leaf rust iii Mexico Constait vigilance \vii!be necessary 
area. As the season progressed, these will colne fron lie am.1.1ples collected to keep thect prograni free o"13SMV. 
biorders and sonic susceptible lines during the 1983 cycle at El Batan. Chile las refused to acc'ept CIMMYT 
produt.cd large aniounts of inoculuni Three major genes, Pa, Pa4 and Pa5, gcruplasn without a slpecificwhich was harvested ani used to ar( Itot effective against tile races dcelaration that the seed is guaranted
inoculate the whole barley area present in Mexico. free c!,BSMV and bacteria. In ortier Ito 
several times. l' matcrial includecd satisfy quarantiiiu' regulations, Dr. 
in the nurseries was scored lot Selection pressure-Leaf rust Tout Carroll. of Montana State 
incidence and severity of rusi resistance, degree of head shattering University, USA, is currently testing
infection three different tinics. These and straw strength were the most 100 lies from the (13 to ensure that 
nurseries included tie hernial iiportant selection critera. The synptonllcss carriers are not present.
crossing block (CBN), resistance scvere epidentic of leaf rust nadc it 
crossing block (CBR). quality crossing possible to select resistant material; 
block (CBQ). miscellaneous nursery large tnutbers of susceptibh lines 

were dlisc'rded in all segregating 

http:produt.cd
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Dr. Manuel Navarro and Ing. Enrique 
Riojas, national barley coordinator 
and barley breeder, respectively, from 
INIA, and Dr. Santiago Delgado from 
the Mexican quarantine ni'fflce have 
been conlacted to make theml aware 
of the problem of BISMV--ontaniinated 
seed coning from "he iexican 
national seed )riodu(ciig organizatioln. 
A sttledlnt is working on SMV for his 
masters ili'sis pro -jectal the Colcgio 

de Ilost gradutados, (hliapingo. utnder 
the direction of l)r. Rafael Rodrigucz 

"and I)r. Peter Hi rnuirt,(lfCI'MMY . 

Stripe rust-The main discase 

problem in the Andean region is

stripe rust race 24. which was 
introdticed fron turope in 1976 itlid 
spread rapidly. (IMMYT barley
gernlplasnl is extrenlv sisceptilc 
to this disease, so a large tittbthelr of 
crosses was nadc in 1I983 to conthinc 
resist aice to race 2- with otier 

desircd charactcrs. 


Several sources of resistacec were 

identified at tile Stll]tlcito 

Experiment Station inCochabanba. 

Polivia, in 1982. Thcse were inclded 

in t le foturth Latiii Anrican Disease 

and Ob:,er .t iti Nursery (VEOILA), 

which is tr,c ,olurce of tlie highly 

rcsistont !It;es listed in latl 5. 

Unforl tn;itei,'. sevcral of thcs lines 

art- sunsceptibl, to learist and scald. 


Yield Potential--In general, the 

1983 results ('nfrned the yield 

levels previously reported by the 

program. Tlht- highest-yielding 

genolyp' produced 6.9 tons per 
liectare, and early barleys (niaturing 
in 90 days), produced up to 5 tons p1r
liceclare. Al experiment for evalutaling 
ileyield of luill-less barley was 

dscarded because of poor stand 
establishment due to lowx, 
germination. Poor germination tIute to 
broken or damaged emlbryos 
eontinues to be the nain prob'nl for 
naked barleys iliour prograni. 

The yield of CIMMYT gerniplasin 
tinder disease-frec conditions at 
CIANO is coinparable iothe best 
material conting from North America 
alld INIA; however, straw strength 
and disease resistance need to be 
improved. 

Yield losses-An experiment 
designed to measure yield losses dtie 
to leaf and stern rust failed to 
produced valid plot yields because of 
flooding. However, tie 1O00-kernl 
weight of infected plants of the line 
susceptible to leaf rust was 
significantly lower than those of 
either susceptible plants sprayed with 
a futngicide or resistant lines. 

Winter Cycle 1982-83: 
Toluca Experiment Station,
Central Mexico 
Crosses-The Winter Barley Crossing
Block (CBWB) and 'inter hO were 
planted oil November 24. 1982. The
spring CB. the spring x spring simple 
F1 and tie spring x winter F1 were 
planted 20 days later to coordinate 
development for crossing ptrposes. 

A frost that ocitired in March (lid not 
aff(ect to alny exteit tOie viability of the 
crossed seed. Oily niinor damage was 
detected when samples were tested 
for viability. Seedlings that resulted 

from the viability tests were 

transplanted into pots in ihe 

greenhotise and their reactions to 

scald and leaf rust recorded. These
 
disease scores art' now being ttilized 

for making top crosses at CIANO. 


Leaf rust and scald-Extrem 
drought aid low temperatires (luring 
tht cytle were not condtlive to tile 
development of scald and leaf rust. 

Inoeulations with chopped. scald-

infected straw and all aqticotts spore 

suspension produced in the 
laboratory, plus additional sprinkler 
irrigation resulted in only a inild scald 
t'lpidCniC. Inoculation with fresh 
spores collected at CIANO produtced a 
late, mihl. leaf rust epidemic. 

There wcrc uo pr-viouts disease 
records on Ow whiitr tntrseries. This 
lack of inlforwt ion was responsible 
Ifor thlie o r rl)fornlance of tlie spring 
x winter F 1i and F2 tiurserios inI lt 
1982-83 cycles alCIANO: ltheir 
ext renle suscc'ptililit V to l'af ruSt 
inade selt'ttioll impilossible. 

In ant atInempt to mormiii(lis. discasc 
scores were taket ol lie winier 
material in Toluica to provideh a 
preliminary classification, bitllmore 
accurate data were requtired. To 
provide this, winter lines were 

Barley 

artilfially vernalized and 
transplanted to the field In El Batan 
in the summer 1983 cycle. In Tables 
5 and 7. lines resistant to scald and 
leaf rust from the CBWB are 
presented. 

Russian wheat aphid--This pest 
(Diurtaphisnoxia) caused severe 

lamage in all nurseries either from its 
toxiti or frcni the viruses it 
transmit-ted. To cstiiate the severity 
of its elfects, no insecticide was 
applied in the 1982-83 cycle. 
Symptoms were scored se'eral tiles 
during the season, tile two plating 
daes serving as repetitions.
tBarberroise. a French variety. 
appearcd to be resistant whereas 
ltiton and lBeiton 4D were the lost 
sltsccptibIc. All three cultivars are
 
reported Inbe rc,;istatit to IYDV.
 

tBccatlse of the effects of ). ioxia oil 
the barley nurseries, Tolica Wvill 
probably have to be elinlhnated as a 
winter locality for BYDV resistance 
testing. It is likely that tile salie
 
complication will occur in winter
 
plantings at El Batan.
 

Bacteria-A sevcre epidemic of 
bacteria (Xrithornoriastransluens) 
developed in all barley nurserics. 
Lines were scored, and some very 
susceptible materials were climinated 
from the C13. Resistance was i]lso
recorded and selections mxade in tile 
simple F 1.At the nontelH, bacterial 
diseases are not considered a major 
problem illbarl'y, so there is 
cutrrently limited interest in breeding 
for resistance. 

Summer Cycle 1983: El 
Batan Experiment Station. 
Central Mexico 
Strategy-Planting dates were 
sequenced to C1Sure a spread of 
selection and disease inoculation 
tinles. This ncant that the optimum 
time to inoculate the F2s was 
different from that for the F3s alld 
that the opt initim period for selection 
was spread out rather thai all coning 
iia trit'-ally short period. Sequential 
planting also provcd to be a very
efficient way of hatudlitug segregating 
material and gernplasn thal differ in 
malttrily. 
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Scald epidemic-To ensure good from Modoc are ineffective against plateau. The 16 percent yield increase
development of scald, susceptible races present in El Batan and ToluCa. obtained by spraying Korm suggests
borders were Included every 30 The recessive genes rh6-rh7 from Jet that losses caused by net blotch in
double rows, a considerable increase and rh8 from Nigrinudun were this area should also be investigated.
In frequency over previous years. ineffective against races present in Il addition, these losses highlight the
Unfortunately these borders had to be TolCa but effective in El [alan and need for breeding for resistance to 
eliminated because they were La lagunilla. foliar diseases in barley. 
contaminated with BSMV. A few lines 
in the CB. LO and miscellaneous Virulent races present illat La agunilla Leaf rust-During 1983. no attempt
group were also discarded because oC under natural conditions were unable was nade to inoculate leaf rust in the 
contamination with BSMV. to infect any of tibe twelve lines found nurseries at Tolca and El Batan, il 

to he resistant in Violetta Ethiopia, order to survey the natural virulence
Two Inoculation methods were used. but tile races present ill El Batan and spectrum. In the future, leaf rust and 
Iln the first, chopped straw from scald- "t':a infected two and !hrec of these scald will be inoculated at both
 
infected barley, stored from the lines, -especlively (Table 9). The rh8 stations.
 
previous year, was spread between gene floni Nigrinud.:l r 12 inefiective
the rows throughout the field at early in Mexico and Chile and wil, not be The lack of leaf rust at El Batan
tillering. In the second, a suspension used in crossing for these regIms. resulted in a greater number of
of spores in watcr, extracted fron However. rh6-rh7 fromt Jet, althlough selections being nade fron the top
laboratory 
cultures of diverse isolates. inelfective in Toluca, provides i good Crossed FI. the individually crossed 
was sprayed over the materials. This level of resistance in Chile (Tabl,- 8). F2 and tile ttilkcd F 2 populations.
was done after rain, late in tihe day. We believe that combining nan. The nuniber of lines planted at 
and was repeated several tiles. The isolates oflsea,] troni many locatons CIANO il the 1983-8-1 cycle was 1452 
use of Ultra-low Volume Applicators within Mexico is important in from the individually crossed F2 and
(ULVA) facilitated uniferm coverage of screening for scald resistance. 8139 fron the indivi ally crossed F3large fields with relatively low populations.

volumes of water and inoculun. No Scald yield losses-To evaluate
 
special attention was paid to spore potential yield losses due to scald, a Leaf rust yield losses-To evaluateconcentration because of the field study was condlueted at El possible losses due to leaf rust. a field
frequency of inoculations. The Batan. The barley line and three study was conducted at El Batan. The 
techniques complemented each other varieties (all resistant to leaf rust) lines and varieties used were: 
and, as a result, a severe epidemic used are listed in Table 11 . These
 
developed on tile whole seven were sown in small 
plots (two. five- 0 1101.2 MZP x CEL (6-row; leaf 
hectares planted with barley. Scald meter rows each) with four rel)licates rust-resistant).
 
scores were taken several times and and were eit her sprayed with
 
an accurate evaluation of resistance 
 c IlOR 991tungicide (protected) or inloculated BALKAN (6-row; 
was possible for most nurseries. wvith scald. The amount of clean grain moderately resistant to leaf rust), 

frorn each plot and 1000-kernel and

It is essential that cultivars resistant weights are shown il Table 1 1. The
 
lo scald in countries other than yield reduction in both the variety 0 KENYA 54 (2-row; leaf rust-

Mexico be incorporated in the Varunda and the line RNI 1508-Por x susceptible). 
program. Ethiopia and the southern Api-CM67 was 39 percent in plots
region of Chile are "hot spots" ltbr inoculated with scald as compared These were sown in snmall plots (two,
scald resistance. Lines resistant ill with those sprayed with fungicide. five-neter rows each) with four 
these localities and in Mexico are of There was essentially no difierence in replicates and were either sprayed
particular interest (Tables 8 and 9). the yield of the resistant variety with fungicide (protected) or
However, material showing Carrizo in the inoculated and inoculated with rus(.
susceptibility in Mexico but having protected plots. There was a decrease 
resistance in Ethiopia will not be ill the yield of the scald-resistant Rust developnliet was slow and late 
discarded, variety Koru in tile unprotected plots but Kenya 54 did event ually {just 

but this was thought to be caused by prior to senescence) give a score ofScald resistance-The reaction of the presence Of net blotch. 60-70S. The results of this trial were 
differential lines to scald at fihree sites further confused because the leaf 
in Mexico is presented o1 Table 10. Yield re1diition of this inagnitUde in rust-resistant line used is very
The data for the off-station site La scald-inoclilated plots demonstrates suscepttible to stei rust and 
Lagunilla is inconlplete beCatise tile lliportalice of this disease in fusariutn. Ili addition, it showed some
winter lines were not planted in this Mexico. It should be stressed that the synI)lons of scald in the unsprayed
location. Some genes andI gene incidence of scald ill this trial, even plots. Consequently. even though the 
combinations, such as Rh4. present though the plots were inoCulated, was 
in Magnum and Trebi, and Rh 2 4 Ri12 similar to the level that we observed 

in many farmers' fields in the high 
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leaf rust-inoculated plots of the rust- A total of 1068 top-crossed Fls were paper) and then the two sheets areresistant line showed no leaf rust they planted at CIANO in the 1983-84 rolled. These rolls, secured with anyielded 24 percent less than the cycle. Of top crosses made for the elastic band, are then stood ol end,sprayed check, whereas the Andean region (290 populations), seeds uppermost, in distilled water.inoculated plots of the moderately some were sent for planting in Quito, Inoculation is done at the two leafresistant line (Balkan H-or 991) and Ecuador, and the rest were planted at stage by inverting the roll andthe susceptible line (Kenya 54) CIANO. Fifty to seventy-five percent immersing it in a water suspension ofyielded 16 percent and 34 percent, of the )arentage of these populations 20,000 spores per milliliter. Arespectively, less than the sprayed conies from the Andean region, a variation of this system is to place tilecontrols. The symptons these last factor believed to be inportant for seeds 1 celtinleter below the top of atwo lines showed were mainly of leaf norill plait developmCnt ill tliv paper towel-lined glassine bag whichrust with only trace amounts of other difficu lt soils of this part of the world, is opened at the bottom. These bagsfoliar diseases. It is thought, therefore, Figure I illustrates tile consequences are then placed in racks, seedsthat these losses are attributable to of these soil prot)lems. ulpperniost. in trays that are partiallyleaf rust. 
filled with distilled water. Aay line

Greenhouse screening-Lines were found to be resistant ill the first testThe incidence of leaf rust in these isscreened as seedlings for resistance to checked by repeating tile proceedurc.trials was generally higher than that powdery ,-iildew, net blotch, spot
naturally occurring in f'armers' fields blotch and scald in Ie greenhouse This technique was used to test tile
in the high plateau. However, in some using til rag-doll technique. Il this nurseries listed below for resistance toyears leaf rust can be severe in this method seeds of the lines to be tested the following diseases: 
area and the potential losses shown placedare on a sheet of paper
by this experiment emphasize the towelling approximately 10 0 Net blotch: spring and winter CB,
need for resistant lines and varieties. centimeters deep and as widce as is 
 spring and winter LO, and PCs. 

needed for the number of seeds to beSegregating populations-The tested. The seeds are placed 0 Powdery mildew: spring CB, LO,
percentage of bulk-harvested F2 approximately 1.5 centimeters apart 
 and miscellaneous.populations susceptible to scald and and a dilute flour and water paste is
leaf rust was larger than it was in the applied to stick the seeds to the 
 0 Scald: bulk-harvested F2 .top-crossed F2s derived from the towelling. The towelling and seeds areindividually harvested Fls. The then covered with a sheet of water- 0 Spot blotch: CB.

superior resistance of these F 1 
 resistant paper (e.g., wax-coated
 
nurseries in comnparision with the
bulk-harvested F2 populations ' -"- 

indicates that the latter were derived 
WA9 

N 
from crosses between parents selected •without regard for leaf rust and scald
resistance. To avoid a similar .
situation in the fiture, only the 274 

.simple Fls (out of 735) having 
parents resistant to leaf rust or scald 
were included in the bulk-harvested * ,, 

F2s for 1983-84. The simple Fls that 
did not have both leaf rust and scald 
resistance in their parentage were 
top-crossed widely to produce seed 
that does have these characters. 

Figure 1. Santa Catalina Agricultural Experiment Station, Quito, Ecuador. F2population with 50% of its parentage from the Andean region (right)comparedto F2 materials with no Andean germplasm In .ts parentage (left) growing in 
acid soils. 



61 

This technique worked wc'l for all Summer Cycle 1983: Selection pressure-Scald
diseases except scald, in as much as Toluca Experiment Station, resistance and straw strength wereseedling resistance mhatched, or Central Mexico the main selection criteria at Toluca.
nearly matched, that found in adult Scald epidemic-A severe epidemic The F4 produced a much larger
plants in the field (Tables 12 and 13). of s=cald was induced by a number of selected plants than tile F'5In the case of scald, the systen failed. c:.mbination of two techniques: 1) or F6 generations. This was dueprobably because the inoculhum was (.hopped, scald-infected straw, stored principally to the greaterinviable fronl having been if) clilt orC ftronn the previous season, was applied susceptibility of the latter to scald.
too long. between rows atillthe seedling stage. Lines of ti 
 Ft that were resistant to 

and 2) a spore suspension iii water hoth scald and le'af rust and appearedA good correlation exists bcteen wvas applied with an ULVA sevt.ral honogencous were harvested inseedling and adult plant resistalec folrt lites,. after tile daily rain. Spore,-s 
bulk 

to be tested for yield all CIANO in tilenet blotch. nlildew and scald, were obtained using a simple 1983-84 cycle.

lowever, seedling react ion should not teehtique developed by Dr. L. J.


be ttsed as ti onlV method to 
 Pieiing of Alberta, Canada (l3arley In the absence of a leaf rust et)idenlic.identify resistance. We feel that a Newsletter, no. 23). With this inetliod, nore than the usual number of plantscombination of resistance screleling scald-infected leavcs are )laced in a was selected in each scald-resistant
in the grelhoUse and tie field will plastic bag, wet paper tissues are line in order to dccrease the chances prove extreinely vattablh to IhC added to supply lumildity and the of[ unwittingly discarding any useful
 
program. 
 bag is sealed and stored !or 24 hours hcaf rust resistance. To avoid having

at 15-20()C. One liter of distilled water to do this int lit fiturc, the TolucaEarly barleys-To test th( idea that is then added to the bag aller bar'y trials will hc inoculated with

early barlevs do not need to I- removing tlie paper tissues and teit leaf rist.
 
resistant to leaf rustie'cas( Ilheir contents are shakeln for a 
 few seconds
rapid naturation enables thlietm to and decanted to a beaker. Spore Barley yellow dwarf-The reaction 
escape infection, an exl)erinctt with production with this method was not of a June planting of F2s and of48 lines ranging iit maturity 'ron 90 high compared to culturing susceptible oat lines indicated that byto 110 days was planted atlItat atn techniques. but tto attempt was made planting late during the summer.
in 1983. A split plot design was used: to quantifyV the conceitration becatse Toluca may provide it site for barley

three replicates were inoculated with repeated applications were made. yellow dwarf (BYD) selection it
leaf rust aind three were sprayed witIi 
 Mexico. The symptons that
fungicidc. No heaf rust pidh'ric was This spore productim technique is developed were clearly identifiableproduced in spite of sevc-ral efficielt, does not require and pre-selection lor resistance was
inoculations. This exlerintcillt is being sophisticated cquipmetit and is e-asy 
 made in a few F2 populations. BYD is
repeated at CIANO ill the 1983-8-1 to use. It also olffers tlie advantage of one of the major diseases of barley in
 season, where it las been planted late being able to incorporate icw the Andean region and it areas of
to favor rust dlevtlopment. collections, and possibly new races of North Africa but a reliable field 

scald collected front cifferent screening site has not been availableThis experimnent did, however, locations, into the screening prograni in Mexico. Any means to eliminateconfirm the yield potential prviously almost immediately. In addition, a susceptible plants in early generationsreported for early lines [rot tit [)reliminary test showed that it gave will help in eflorts to breed BYDV
progran. The yields of lines with good sporulation with iet blotch. We resistant germplasni.
maturation tines of 85 to 100 days at believe that this techniquec'ould be
CIANO (under irrigation) and hI IHaall used with a variety of diseases in The classification of C13 etitries (Table(rainfecd) ar. showt it) Table 14. cercal crops, and that trainees should 15) as either tolerant or resistant to 

tbe -xposed to it and enecottragecd to l3YDV was tnade from data obtainedThe possibility of promoling some of use it in their natiounal prograls by Dr. Coleau ill Quebec, Drs.these lines as varieties in M-xieo because of its low cost. Shaller and Qualset in California, Dr.became evident this year, when McEwan ill New Zealand and M.C.drought in the high plateau delayed Toltea prcvcl to be all exeellt Couxita Royo in Spain. These scoresplanting until July. The production location for bailey screening. In 1983, were compiled from data taken ontraining programn planted sollic early the nurseries we,'e increased to 2A differeilitnurseries over a number oflines in farmers' fields as late as ,JulIy hectatres Ironi I tt('ctare in 1982, and years. A few entries were resistant at2 and harvested 2.5 tons l),r Itllare ii the future we would liikc to more than one location suggesting
in 90 days. Thus, a short season increase further thle tesling at this resistance to one or more BYDVcultivar offers tarners tle alternative station, strains. 
of planting late or being able to 
replant a crop and still harvest before 
frost. 
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Multiple disease resistance-
Some entries of the CB are currently 
classified as resistant to more than 
one disease. In Table 16. lines 
r-slstant to I3YDV anid stripe rust race 
24 are presented. Ili Table 17, 
varicties and lines resistant to stripe 
rust race 24 and net blotch in ihree 
locations in Mexieo are presenlc'l. 

Summer Cycle 1983: Off-
station Nurseries 
Of the f'our different localities inc 
Mexico at which nurseries were 
planted for disease observation. la 
Lagunilla. locale~td I( kilometers 
northeast of El atct.%,was Ihe ncost 
useful. Discase scoresiont blotch, 
scald and leaf rust (coinlhnent those 
obtained by artificial inoculationi t 
tile CIANO, El l3atal and Toluc a 
stations. A powdery milcew .pidcinlic
initiated by artificial inctlation ilc 
suscept ileh Ibordcrs exl indidt intoc Ithe 
ntcrseries, bill unforluntaelv hetavy 
rains stoppel it before ftill 
developmnt. 

A large proportion of thew barl'v lines 
screened at this site was resistalt( to 
powder' mildcw. iicating a inarrow 
virulenc( spectcrunc ic Mexic c. 

An epidein ic cf net blotclh icc tie high 
plateau showed that cIte cocmmercial 
Mexicac varieties are slsucc.tibc. lhe 
CIMMYT barley program has af large
cc1,cccberT of resistallt lines and ticsC' 
are being crossed with Mexican 
varieties, 

The net blotch organism, lH. teres was 
found to be prod,,cing both netting 
and spotting at this site. Iln addition, 
lesions caused by Septori rcodorrnc 
were found. 

The p~athology group planted barley 
nurseries at the Iiiaiio Agricultural 
Experinlct Station, iear El Hcfugio, 
in central Mexico. and this site will 
continue to be used. Ilhw(cvr, 
exlperiients at Ihe Tarascan
 
Mountains Agricultural Exptrincic{t 

Station, near flatz(1tnaro, ill West-

ceniral M'exico, provided vcrv lilec 
information despite twoc in)culations 
wilh net blotch. This. il aIdition to 
its distance f'lronl El ltaal. is causing 
a rc-cvalaiotc of its uscfhiltccss as af 

testing site fr barlh'c .
 

The Iluatll Ia arcia. ill central 
Mexico. was lroppe-d as a location tor 
harle v o)tscrviti)n Iccaccse ccf almiiost 
conlipleti crop ficilur, icc 1982 due toc 
lrotught. Thi; area inay be used as a 

dhwland It'sting site when ({IMMYT's 

drought tolerralc nc~tcrial is a little 

flirthlcer advanced.
 

International Trials 

In order to broaden il( basis ofcits 

cc.sting. tilte CIMMYT barley progratn 

distribut es cicurseries co}ntaining its 
most procising lines to cooperators
arcunl thc world fo}r evaluation tiler 
t wide range cof cocnditiocns. TIhe 
litteril olloial lailcy Observation 

Ntrserv (ION) ccoisists of the 
lighbesc-yielding lilces ol CIMMYT 
gerniltlasni. The International Barley 
Yield Nursery {II3YT) incIudes high-
vielcling CIMMYT lines plhs new 
eities from any national program 
that wishes to stublit thItem. These 
new entries are grown in observation 
plots at CIANO prior to being entered 
into the IBYT. 

Barley 

Some modifications of 'he 
international trials wer made in 
1983. Early maturing lines were 
in( luded inia new nursery named the 
International Early Barley 
Observation Nursery' (IEI3ON), and the 
C13N and CBR were conbined into 
one nulrserv to be known simply as 
t le (13. The ('13Q was eliminated and 
its coiponcents tranfcerred to the 
miisc'llaneous group. 

New Releases 
Kenya-A cadiidate lto release in 
Ken"'v.a ic 1,983 as a vailet N is MPYT 
169-2Y. This line is a direct 
introduction froin Turkev that was 
r'sclectcd at ('IANO in 1975 and 
1976. 'he line was distributed as 
(' r\ -11 icl tIe 1977-78 
cclisccllanc'c}s group. 

Thailand-Entries 47 and 118 fron 
tie second IliON, ace being 
considered for release. These are 
SD 729-IOR (CM1372-204-I2Y- I13-0Y) 
and APAM-DIWARF 21(132-71 A-3B- 1Y-
13-OY). 

USA-A selection by Dr. Mathias 
Kolding from segregating populations
at CIANO is being promoted as a 
candidate for release ill Oregon. The 
line is designated F13 75334-3 or 
(M-3). anld can be traced back to cross 
M66-85/CELAYA. 

New Materials 
A number of lines have been 
requested from various barley 
programs around the world. These 
have been included in the LO and 
reports of their reactions to diseases 
in Mexico are being sent back to 
collaborators. 

Part of the World Collection of Barleys 
(11,087 entries) senl to CIMMYT in 
1976 is being screened for leaf rust 
resistance it 1983 and 1984. Some 
lines have been discarded because 
they were contaminated with BSMV. 
Leaf rust scores on the material will 
be sent to Bellsville, Mar'land. 
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Table 1. Lines that showed slow rusting to leaf rust at CIANO in 1982-83. 

Line or variety and pedigree 

P1352696 
GAW12.1 22K NAA 


BREA"S"-MZQ x DS-APRO
 
CMB75A-1413-A-3B-1Y-1B-1Y-1B-OY 

C13909.2 x M66.151-MANKERiTM-GAS 
CMB76A-382-OAP-2AP-1B-OY 

MZQ-GVA/BCO'MR-MZQ x P71318-M66.85 
CMB77A-282-1 B-2Y-1 B-i Y-1B-OY 

TOHN"S"
 
CM B79A-1049-C-1Y-1B-OY 


ZAUZ"S"
 
CM B79-1240-D-3Y- 1B-2Y-1B-0Y 


MOU3553 
P1402031 

11012.2-MZQ x CPL
 
CMB77-202-500Y-5000-500Y-OB 


AIA-F3 BULK HIP x H251 
CMB79A-1638-A-500B-2Y-1B-OY 

CFL-XC2240 
OSK-2Y 

PYE"S" 
CM B78-440-500Y-500B-500Y-OB 

LB IRAN 

MOU59-MOUl x MOCH 
DII-599-21B 

CHE 
C19185 

Disease readings* 
1 2 

iMS 5MS 5MS 

5MS 20MS 20MS 

1OMS 1OMS 20MS 

5MS 20MS 

5MS 5M 10M 

5S 5MS 20MS 

iS 5MS 5MR 

00 5MS 10MR 

15S 5MS 

5MS 5MS 10M 

5MR 20M 10MR 

1R 1R 10M
 

IR 20MS IOMS 

1R 5MR 20MR 

http:P71318-M66.85


64 Barley 

Table 1. (Cont'd) 

Line or variety and pedigree 
Disease readings* 

1 2 3 

API-CM67 x CM67-GVA 
CMB75A-13!-1 1Y-1I-1Y-1B-1Y.0B 10S 1OMS 10MR 

RM150G-POR x API-CM67 
CMB75A-'i '52-5R-1Y-2R-2Y-2B-DY 5R 20MS 10MR 

API-CM67 x EMIR 
CMB76-64-3Y-1B-1Y-1B-3YB 1OMS 10MR 20MS 

NOPAL/API-CM67 x MZQ 
CMB76-288-16Y-1B-1Y-1B-2Y-0B 00 1MR 5MS 

FOA"S" 
CMB77-1476-N-1Y-2B-2Y-1B-1Y-0B 1OMS 10MS 20MS 

CITA"S" 
CMB78-500-7Y-1 B-1 Y-1 B-DY 5S 5MS 5M 

HECHO"S" 
CM B78-916-C-1Y-2B-1Y-500B-1Y-1B-0Y 1MR 10MR 1OMS 

TOHN"S" 
CMB79A-1049-B-500B- 1Y-0B 1R iMS 10MS 

RANTO"S" 
CMB79A-1 147-A-500B-1Y-1B-0Y 00 5MR 1OR 

AIA-F3 BULK HIP x H251 
CMB79A-1638-A-1Y-1B-0Y 1MR 5MR 10MR 

CARINA 1OMS 1OMS 20MS 

GEORGIE 20M 20M -

HASSAN 5MS 10MR 20MR 

HOSTA 00 1OMS 20MS 

LOGRA 1MS 10MR 20MR 

LOFA ABED 1MR 10M 20M 



Table 1. (Cont'd) 

Disease readings* 
Line or variety and pedigree 1 2 3 

SUWON20 
09315 00 1R 10R 

C103568 5M 5MR 30MR 

ST2.D x M D-BR/ASSE 
CM.B. 4. B. B. iS 5MR 10MR 

ASSE-1206 x N-GERDA 
6402/6006-2-1Y-1 B-0Y 5MS 5MR 10MR 

RIHANE"S" 
2L-1AP-4AP-1B-OY 00 1R 20MR 

CM67(CER-KI x PRO-TOL IITL) 
XV-4473-1B-1C-1B-2C-0R 00 5MR 10MR 

BEACON-CEL x AVT-ATHS 
ICB307-5L-2AP-0AP-3KE-1Y-OB 15M R 20M R 20MR 

LAGUNA 1MR 1R 10MR 

CM67-CENTENO x 8855.13 
CMH76A-1018-1B-OY 5M IOM 10MR 

BREA"S"/API-CM67 x 11266.L2966.69 
CMB78-70-1Y-1B-1Y-1B-2Y-OB is is 5MS 

API-CM67 x ASSE 
CMB74A-964-1B-iY-1B-OY 1MS 5R 10R 

BAMBA-CELiMINN611 x APM-IB65 
CMB74A-144.9-B-500R-B00Y-500R-0Y 5S 1oMS -

APM-1865 x 70.22429 
CMB75-43-4Y- 1B-500Y-OB 15MS 20M R 30MR 

API-CM67 x PUE 
CMB75-106-1Y-1B-Y-1B-2Y-OB 1R 5MS 5R 

BREA"S"-CFL 
CMlB 15-514-500Y-501B-OY 00 5MR 10MR 
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Table 1. (Cont'd) 

Line or variety and pedigree 

MALA ABED 

VADA 

TETRA KREUZUNC 
1066/5094-1Y-1B-0Y 

MENUET 


EMIR-SHABHT x CM67/NGR 
CMB77-1029-1Y-1B-2Y-2B-1Y-0B 


HOSO"S" 
CMB78-115-B-1 Y-IB- 1Y-500B-2Y-0B 

GSI 

C112253 


EMIR 


ORGE4 


ORGE1 


Barley 

Disease readings* 
1 


iS 

1M 


1MR 


iMS 

00 

1MS 


00 


5MS 


1OMS 


5MR 


2 

1OMS 

1OMS 

5R 

20M 

1OMS 

5M 

00 


5MS 


20MS 


20MR 


3 

1OMS 

5M 

10MR 

20MS 

10MR
 

20MS 

1OMS
 

20MS
 

20MS
 

-

* Disease reaction scores according to modified Cobb scale; 
readings taken at three different times; - = no reading taken 

Table 2. Lines with single-gene resistance to leaf rust at CIANO in 1982-83. 

Line or variety and pedigree 

API-CM67 x MZQ
 
CMB73A-367-1OB-1Y-OB 

JITO"S"
 
CMB79A-1167-B-1Y-1B-OY 

JRE"S" 
CMB79A-1 184-C-501B-1Y-1B-0Y 

SGDO'S" 
CMB79-54-4Y-1B-2Y-iB-OY 

SGDO"S" 
CMB79-54-500B-1Y-1B-0Y 

P.DULCE"S" 
CMB79A-23-501H-iY-1B-0Y 

Disease readings* 
1 2 3 

iMS iR 1R 

1R iMS iM 

iR 1R 5MR 

00 00 00 

00 00 1R 

iM 1MR 



Table 2. (Cont'd) 

Disease readings* 

Line or variety and pedigree 1 2 3 

CYPRUSBA 00 1R 1R 

CC89 1MR 5MR 5MR 

EGYPT20 1R 1R 1R 

GiZA1 19 00 00 00 

LIGNEE527 
MONTPELLIER 00 1n 1 

L.IGNEE640 

MONTPELLIER 00 00 00 

PRECOZ22 00 00 00 

TUNIS 00 00 00 

SEL9 AULA DGI 00 00 1R 

3309 00 11R 1R 

CFR40-4229 00 00 1R 

12201-ATHS 
CYB-34-3A OA-OA iS 00 5MR 

SHIKKI SHIRAZU(2)-ATTIKI 
CYB83-OA-OA-8AP-7AP-OAP iS 1R 5R 

GIZA-SHIGA HAKKOKU 
CR372/4/2-2Y-0B 00 00 00 

DEIR ALLA105 00 00 00 

PERU 00 1MR 1MR 

3309-ATTIKI 1MR 1MR 5MR 

MARI-ATHS 
CYB-4 2A-3A-1A-0A 5MR 1MR 1MR 

SAIDA 00 1R 5R 

CR270 
2.3 00 00 00 

CR366 
13.1 00 1R 00 
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Table 2. (Cont'd) 

Disease readings* 
Line or variety and pedigree 1 2 

CR366 
13.2 00 00 00 

POR-EB1053 x CM67
 
CMB72-230-A-501Y-500B500Y-0B 
 00 00 1 R 

M7G-ATHS
 
CMB74A-58-2B-2Y- 1B-500Y-0B 
 00 00 11MR 

CP-BRA 
CMB74A-10B-3B-1 Y-1 B-1Y-0B 1R IR 00 

MANKER-ATHS
 
CMB74A-333-500B-0Y-501B-0Y 
 1MR 1MR 1R 

CM67-CENTENO x CAM
 
CMB75A-1041-2H-2Y-2B-4Y-1 B-0Y 
 00 5MR 5R 

COME"S"
 
CMB79A-1077-A-501B-2Y.1B-0Y 
 1MR 1MS -

ABACUS 00 5R 5R 

RAMONA 1IMS 1OMR 1MR 

ROLAND 00 1R 1R 

GUDA"S" 
CMB79-376-1Y-1B-1Y-1B-0Y 5MR 1MR 5MR 

ARIMAR 00 1R 1R 

ESTATE 
DIV. 12259 
 00 00 00
 

CROSS270.2.3 
C14977 x LINE58 ('0 00 00 

TRIUMF 00 1R -

NADJA 5MR 5MR -

LG BOLIVIA iMS IMS iMS 

* Disease reaction scores according to modified Cobb scale; readings taken at 
three different times; - = reading not taken. 
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Table 3. Reaction of barley leaf rust differentials at five Mexicarn Iocations during 1982-83. 

Differential Resistance L o c a t i or 

variety gene Patzcuaro Toluca Yaqui* Refugio Lagunilla 

ODERBRUCKER Pa 80S TR - 60S 80S 
PERUVIAN Pa2 R - 10MR TS TMS 
RICARDO Pa2 f ? R TR -- TMS TR 
ESTATE Pa3 - - 0 TS R 
GOLD Pa4 20S - 60S TMR TR 
LECHTALER Pa4 80S - - 40S -
MAGNIF 102 Pa5 .- 20S 
QUINN Pa5(+Pa2) R TR - 0 R 
BOLIVIA Pa6(+Pa2) R - - 0 R 
CEBADA CAPA Pa7 - R - 0 R 
EGYPT 4 Pa8 - - - TS 5MR 
ABYSSINIAN Pa9 R - - 0 R 
TRIUMPH Pa9 - - R TMR R 

Disease reaction scores according to modified Cobb scale. 
* Artificial inoculation 

- = no reading taken. 

Table 4. Number of lines selected from segregating populations 
subjected to leaf rust epidemic at CIANO in 1982-83. 

Total number Number of Percent 
Generation of lines lines selected selected 

F4 2082 301 14.4 
F 5 876 94 10.7 
F6 361 121 33.5 

Table 5. Lines from the 4th Disease and O ,'rvation Nursery in Latin America resistant to stripe rust in the Andean region 
in 1982. 

Line or variety and pedigree Reaction* Line or variety and pedigree Reaction* 

P1382798 SMF7 
GAW42.1 14K N GONDAR 00 775.36 5M R 

P1382934 P1894DS4886 10MS 
GAW75.5 36K S ADIGRAT 1OMS 

00 
GAW129.1 76K E AMBO 5MS C19650 2OMS 

P1383116 LB IRAN 

P1383 148 P1818BEN 4D 5MR 
GAW144.3 168K SE AA 5MS 

NB2905 1OMS DS4931 20S 

F7 70077MCU33-FZA x TIB/PI356456 
DII-3958-34D lOMS E-I-PP-73-335-25E-2E-1 E-3E-2E 1OR 
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Table 5. (Cont'd)
 

Line or variety and pedigree 


PEA"S"-DL70 x MOZDOSKY/NOPAL"S" 
CM B78-1018-G-1Y-1B1Y-1B.OY 

UNA1614 

JET 

NIGRINUDUM 

DOR 


EMIR 


TRIUMF 


NADJA 

GiAL-P16384 


BIGO 


DS4850 


UNA8270 


C13909.2 
502Y-500B-501Y-OB 

PM 5-BEN 

DII-4118-6D 


DOR/PB-GAL x FUN 

ESC-II-PP-70-110-3E-3E-8E-1E 


C13577-124 x CN336/BA-KI
 
E-I1-68-222-327-3E-70-74-3E 


GAL x KI-CI2376(2) 

II-1 7060-3E-2E-2E 


CI12823-CI585 x C19805.16D
 
11-14656-18PV-1T 


CI12155-ARAMIR
 
11-7915-1PI-iV 


CI2325-CI 12225 x BOY(2)-SURB(3) 

11-15263-1PT-1V 


Reaction* 

10MR 

iMS 

5MR 

5MR 

10 

10MR 

00 

1MR 

00 

5MS 

00 

00 

is 

1OMS 

1MR 

00 

20MS 

00 

00 

00 

Barley 

Line or variety and pedigree Reaction* 

DZ02.278 1OMS 

EH8B 
FYE L.G.C. 1OMS 

FOMA-P114116.2D x CI12225.2D 
11-15107-1PV-3V 00 

ERC14B 00 

C12325-Cl 12225 x BOY(2)-SURB(3) 
I1-15263-3PT-3V 00 

BOY-MCU3048.1D x C11463.3D 
11-14127-1PI-5V 00 

PI14116.13D-Cl12225 x 0112917.37D 

I-15156-1PV-1PV-1V 00 

(CI2375-CI 12225 x CAN-MCU29/TIB) 
CI 12225.23D 

1I-14845-3V 00 

BOY(2)-SURB(3) x C112225.2D 
11-15199-1PV-5V 00 

RoW906.73 00 

PROCTOR-PRIOR x GOSPICK 
E-II-69-117-5E.2E-7E 00 

ESC. I1. 72.83.3E.7E.5E.1E 00 

C114064 1R 

C114100 1R 

ESC. II. 72.607.14E.9E.6E 00 

UNA8271 00 

DC"S" 
11-17641-1E-lE 00 

C13909.2 00 

P1382372 
GAW102.7 245K NE JIMMA 5MR 

ABED LOFA-ABN 
DII-2831-2D-24D 00 

http:B1Y-1B.OY


Table 5. (Cont'd) 

Lino,or variety and pedigree 

C1361.16D x MCU3021-MOCH 
11-14052-6PV-9V 

CI 1240-FOMA x CI6238.15D 
11-15099-2PT-5V 

C110622-CI5824 

11-11720-11V-1B 


C110622-CI5824 
I1-11720-1 !V-2B 

C 10622-CI5824 
I1-11720-11V-31 

PI382720 
GAW24.3 142K N AA 

KOB 
C13948 

BREA"S"-BEN 
CMB75-522-4Y-500B-0Y.500B
OY-500B-501Y-0B 

BEN 

* Modified Cobb scale 

Reaction* 

00 

00 

00 

00 

00 

00 

iMS 


5MS 

00 

Line or variety and pedigree Reaction* 

ABN 
C12376 00 

DUCHICELA 5MS 

BOY-MOCH x BOY-MCU3048.1D 
II-14963-1PI-2V 00 

CI 12225.12D x MCU3021 -MOCH 
11-14089-1PI-3V 00 

P114116.2D-CI 12172 x C112225.23D 00 

MCU3021.5D-BEN x MCU3021-
MOCH/Ci 1361.16D 

11-15822-7V 00 

ERECTOIDES23-GAL 
E-II-69-95-3E-1E-1E iMS 

UNA80 00 

TAL 5M R 

TERAN78 1MS 

Table 6. Winter barley cultivars resistant to R. secalis at two Mexican locations in 1982-83. 

Line or variety and pedigree 

LAKELAND*" 
C1-734 

ILL 62.19 

WISC.W.-GLABRON 

ALASKA 

MOULIN 

ALPHA 


FOHELZANHEZHOLD 


FB 73 607D35 

Reaction* Reaction* 
El Batan Toluca Line or variety and pedigree El Batan Toluca 

FB 74 506.08 R T 
R 2 

AGER R T 
R T 

HENRY R T 
R 0 

MAURY R T 
R 2 

DOMINA R 2 
R 0 

VICTORIA R 2 
R T 

SCHUYLER R 2 
R T 

PENRAD R 0 
R 0 



Table 6. (Cont'd) 

Reaction*
Line or variety and pedigree El Batan Toluca Line or variety and pedigree 

Reaction* 
El Batan Toluca 

OMUGI-BORD. RANQ L.2 R T FORRAJERA DE INVIERNO T T 

OMUGI-BORD. RANQ L.4 R T FB 73.108 R -

MS 2878 

AK 28 89.1 R 0 

WY 6005.18 R 0 

83176 R 1 
F1 HJ17-MARIS OTTER 

F7 HJ33-221-4R-3 R 0 
HB 855-467 x ALPHA 

F5 HJ56-202.15 R 0 
COSSAK R 0 

* Scales: El Batan-- R = resistant, T = trace; Toluca--0-9, T = trace; = no data.-
** Resistant to scald (3) in Carillanca, Chile 

Table 7. Winter barley cultivars resistant to P. hordei at two Mexican locations in 1982-83 

Reaction* Reaction*Line or variety and pedigree El Batan Toluca Line or variety and pedigree El Batan Toluca 

HURON 5MR 5M SARUTONG 5S MR 

CASBON 5S 5S ALPINE 
Cl 9578 5MR SM 

MONROE 0 TM 

BORD. DANQ-JONGU FORRAJERA KLEIN - TR 
B641-F7-14-70 10M 5M MARIS MINK TR 5MS 

LA ESTANZUELA 757-RIKA - TMR BP.21 LAKELAND WB 5.51 TR TMR 

QUINN TR TR CLAUDIA - TMR 

EMIR"S"-ANCA N HENRY 0 TM
8582-1692 5S 

MAURYMLN 140-FELDA Cl 15692 TR TM
7117-1606-12 TR 5MR 

M!LN 140.41 x 9845-7007 DOMINA TS 5MS 
8445-7186 TR 5MR JEFFERSON 15MS TR 

ARMELLE 5R 10MS 

Modified Cobb scale;  = no data. 



Table 8. Mateials resistant to scald in Me:cico and Chile and to stripe rust in the Andean countries in 1983. 

Scald Stripe rust 
MEXICO CHILE CHILE ECU BOL 

Line or variety and pedigree Bat Lag Tol Car Car Quito Coch 

P1382798 
 - R MR 2 R -- -
P1382934 
 R R R 0 - 1OMS 10MS 
PI 383116 R R R 1 R 5MS -
PI 383148 R R R 0 MR 5MS -
NB 2905 R R R 0 R IOMS 
MCU33-FZA x TIB/PI 356456 

DII-3958-34D R R MS 1 R 10MS -
SM F7 

75.36 R R MR 1 - 5MR -
DS 4886 R R MR 0 R 1OMS -
L.B. IRAN 
 - R R 2 R R -
Cl 9650 R T R 5 R 20MS -
BEN.4D 
 R R R 4 R 5MS TR
 
DS 4931 R R R 2 R 20S -
F7 70077 

E-II-PP-73-335-25E-2E-1E-3E-2E R R R -
BREA'S".DL70 x MOZDOSKY/NOPAL 

CMB78-1018-G-1Y-1B-1Y-1B-0Y MS R MR 3 - 10MR 0 
UNA 1614 
JET 
NIGRIDUDUM 

R 
R 
R 

R 
R 
R 

R 
S 
S 

0 
2 
7 

R** 
-
-

-
5MR 

5MR 

TMS 
5MR 
TMS 

Bat = El Batan Car Carillanca Coch Cochabamba 
Lag = La Lagunilla Ecu = Ecuador 
Tol = Toluca Bol Bolivia 
Rust reactions scored according to modified Cobb scale. 
Scald reactions: Mexico-- T = trace, R = resistant, S = susceptible, M = moderately; Chile--0-9 scale 
- = no data taken. 
* La Platina (Chile) 

Score lower then 20MR-MS in Cochabamba, Bolivia 



74 Barleyl 

Table 9. Scald reaction at three Mexican locations of material resistant to scald 
at Holetta, Ethiopia, in 1983. 

Line or variety and pedigree Batan 
Reaction* 
Lagunilla Toluca 

CON"S" 
CMB74A-967-6M-2Y-1 B-1Y-1B MR 0 MR 

PI 383195 
GAW151.2 175K SE AA R -

EH165 
F3-3-8H R R R 

76.12.3 

1B-1Y-0B R R R 

USDA 11122 R R MR 

LITTLE BEN 
Cl4686 R R MS 

EH163 
F3-45-3H-3-3 R R R 

PERU S R MS 

11258 L2171 
7Y-0B VS R VS 

GOB"S" 
CMB78-1176-B-3Y-1B-1Y-1B-0Y R R R 

BREA-BENTON 
CMB75-522-4Y-500B-0Y-500B.OY-
50OB-501Y-0B R R MR 

DUCHICELA R R MR 

M = moderately, V = very, R = resistant, S = susceptible, 0 = no reaction. 
- = no data taken. 



Table 10. Reactions of differential barley lines to scald at three Mexican 
locations during 1983. 

Differential variety 

ARMELLE 
ATLAS 
ATLAS 46 
WISCONSIN WINTER x 
GLABRON
 

MAGNUM 
TREBI 
OSIRIS 
MODOC 
JET 
NIGRINUDUM 
KITCHIN 
HUDSON 

Resistance Reaction* 
gene El Batan** Toluca** Lagunilla 

Rh R R R 
Rh2 R R R 
Rh3 R R R 
Rh3 R R -

Rh4 TR MS -

Rh4 MS -- -

Rh4 RhlO R R R 
Rh2 4 Rh2 MS S -

rh6-rh7 R S R 
rh8 R S R 
Rh9 R R R 
Rh R R -

* T= trace, R = resistant, S = susceptible, M = moderately, - no data taken 

* Artificial inoculation 

Table 11. Plot weights and 1000-kernel weights of four barley lines inoculated with scald or sprayed with 
fungicide at El Batan in 1983. 

Line or Scald 
variety susceptibility 

KORU resistant 

CARRIZO resistant 

VARUNDA susceptible 

RM1508-POR 
x API-CM67 susceptible 

wt = weight 
* Significant at the 50/o level 
** Significant at the 10/o level 

Sprayed 

Type 

2 -row 

Plot weight 
(g) 

3731 

6 - row 2145 

2 -row 2841 

6 - row 3115 

1000-kernel wt 
(g) 

43.50 

41.98 

44.73 

39.83 

Scald - inoculated 
Plot weight 1000-kernel wt 

(g) (g) 

3140* 37.72* 

2164 41.30 

1722** 34,95** 

1903"* 34.10* 
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Table 12. Lines resistant to net blotch at El Refugio, La Lagunilla and in the greenhouse. 

Line or variety and pedigree 

BREA"S"-DL70 
CMB75-526-1B-1Y-1B-1Y.1.B-OY 


ARUPO"S" 

CMB79-1312-F-3Y-1B-1Y-2B-1Y-OB 


BURK(2)-APRO x 11016.2/BREA"S"
 
CMB75A-190-500Y-501B-0Y-500B.OY 

EH163 
F3-45-3H-3-3 

EH11 

F3.A.1.B.L. 

KC 


C11296 


EH 1
 
FB/NYT-1979.F3.A.1.B.L. 

CM67(CER-KI x PRO-TOLI/TP) 
XV-4473-1B-1C-1B-2C.0R 

ARIMAR 

ESTATE
 
DIV. 12259 

GSI 
C112253 


CROSS270.2.3 
C14977 x LINE5B 

DS4850 


C114064 

C114100 

Reaction* 

GH Ref Lag 


2 4 

2 

2 2 T 


2 1 T 


2 3 

2 3 T 

2 3 T 

2 4 

2 1 T 

2 2 T 

2 1 0
 

2 2 T
 

2 3 T 


2 - T 


2 -- T 

Line or variety and pedigree 
Reaction* 

GH Ref Lag 

ESC. Il. 72.607. 14E. 9E.6E 2 2 T 

UNA8271 2 T T 

UNA8465 2 4 1 

DC"S" 
11-17641-1E-1E 1 4 T 

K8755 2 T T 

C13909.2 2 4 T 

P1382372 
GAW102.7 245K NE JIMMA 2 3 T 

M6-ROBUR. 35.6.3 2 3 -

ML ATL x CM.B.4.2.1.B.B. 1 1 -

COSMO"'S" 
CMB74A-1304-A-1B-3Y-1B-1Y-1B-0Y 

TB-CHZO 

CMB75A-377-1B-500Y-0B-500Y-OB 

1 

1 

1 

4 T 

NANCHE"S" 
CMB77-1240-B-500Y-501B-501Y-OB
501 B-0Y 1 1 -

HUIZ/DWG1-API($) x 5107 
CMB78-62-2Y-1B-1Y-1B-2Y-OB 1 1 R 

AMAPA"S" 
CMB78-276-2Y-1B-1Y-1B-3Y-OB 2 4 T 

GALT-11012.2 x CH-DU 
CMB78-552-1Y-1B-1Y-1B-OY 1 3 T 

NOHA"S" 
CMB78-884-F-2Y-2B-1Y-1B-2Y-0B 2 4 TS 

http:XV-4473-1B-1C-1B-2C.0R
http:CMB75A-190-500Y-501B-0Y-500B.OY


Table 12. (Cont'd) 

Reaction* Reaction*
Line or variety and pedigree GH Ref Lag Line or variety and pedigree GH Ref Lag 

11012.2-TERN x ASSE-NACKTA/Sl MANKER x API-CM67 
CMB78-961-F-500Y-500B-500Y-503B.OY 2 4 R CMB75-277-500Y-OB-500Y-OB 1 1 T 

C15791 2 3 T DS4887 2 3 T 

CEDRO"S" P1382720 
CMB77-1267-B-!Y-1B-1Y-1B-1Y-lB.OY 2 1 R GAW24.3 142K N AA 2 3 T 

CM72 2 2 - KOB 
Cl394B 2 2 T 

GH = greenhouse, %uf = El Refugio, Lag = La Lagunilla. 
-= no data taken. 

Scale: Greenhouse, 0-5; El Refugio, 0-9; La Lagunilla, 0 = no
 
infection, T = trace, R = resistant, S = susceptible.
 

Table 13. Lines resistant to powdery mildew in Lagunilla and in the CIMMYT greenhouse 
(seedling test) in 1983. 

Line or variety and pedigree Line or variety and pedigree 

ARUPO"S" NOHA'S" 
CMB79-1312-F-3Y-1 B-2Y-1 B-1 Y-0B CMB78-884-F-2Y-2B-1Y-1 B-3Y-OB 

ARUPO"S" AS 
CMB79-1312-F-1Y-1B-2Y-1 B-1 Y-OB 

AS46 
ARUPO"S"
 

CMB79-1312-F-1Y-1 B-1 Y-1 B-1 Y-0B AS57
 

ARUPO"S" C63 
CMB79-1312-F-3Y-1 B-1 Y-2B-1 Y-OB 

MASSEY1980 
ASSE-NACKTA HERRELS 

3699/3002-1 B1Y-1 B-OB
 
OSR
 

ARAMIR 

WD 
NACKTA-CVA C11021 

CMB74A- 180-500M-500Y-500B-OY 

PO/KI-BA(3) x MC 
135-ARAMI R x ROBIN-ZEPHYR/ASSE-566.30.1.2
 

REMO"S"
 
MASURKA XV9054-5R-3C-3R-ORV-1Y-1B-OY 

http:CMB77-1267-B-!Y-1B-1Y-1B-1Y-lB.OY
http:CMB78-961-F-500Y-500B-500Y-503B.OY
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Table 13. (Cont'd) 

Line or variety and pedigree 

GAS-ORE'"S" 

CMB75-303-1Y-2B-1Y-1 B-3Y-0B 

RHODES"S" 
CMB78A-569-1 B-1 Y-500B-500Y-500B-OY 

RILLO"S" 
CMB79-1375-C-3Y-500B-502Y-500B-OY 

ALGER-UNION 
385.2.2 

W12269 

P. DULCE"S" 

CMB79A-23-501H-1Y-1B-0Y 


BFL"S" 

CMB79A-1 267-B-500B-1 Y-1 B-OY
 

AVT-TOL I x COMPLEX CROSS
 
TA76-77-F2-1701-1AP-2AP 


KORU 


PYE"S" 
CMB78-440-500Y-500B-501 Y-501 B-0Y 

PYE"S" 
CMB78-440-500Y-500B-500Y-50080Y 

GLDA"S" 
CMB79-376-1 Y-1 B-2Y-0P 

DS4886 


NIGRINUDUM 

CHE
 
C19185 


LIGNEE527 
MONTPELLIER 

LIGNEE640 
(MONTPELLIER) 

Barley", 

Line or variety and pedigree 

SUWON20
 

09315
 

C103568 

ASSE-1206 x N-GERDA
 
6402/6006-2-1Y-1B-0Y
 

RIHANE"S" 
2L-1AP-4AP-1B-0Y 

API-CM67 x EMIR
 
CMB76-64-3Y-1 B-1Y-1B-3Y-0B
 

RANTO"S"
 
CMB79A-1 147-A-500B-1Y-1B-OY
 

N. ACC4000.301.80 

CARINA 

HOSTA 

LOGRA
 

RAMONA
 

ROLAND
 

MENUET
 

GLDA"S" 
CMB79-376-1 Y-1 B-1Y-1 B-OY 

GSI
 

C112253
 

EMIR
 

TRIUMF 

NADJA 

GAL x KI-Cl2376(2) 
II-17060-3E-2E-2E 

C112155-ARAMIR 
11-7915-1PI-1V 

http:ACC4000.301.80
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Table 13. (Cont'd) 

Line or variety and pedigree Line or variety and pedigree 

ClI120622-C15824 FRESNO"S" 
I1-11720-1 1V-1B CMB77A-454-1 B-500Y-500B -501 Y-500B-0Y 

Cl 10622-C15824 M6-ROBU R.35.6.3 
I1-11720-11V-2B 

MD-ATL x CM.B.4.2.1.B.B.TAL 

ROBUR-142 x ASTRIX-SUTTER332.1FOMA-P114116.2D x Cl 12225.2D 

11-15107-1PV-3V 563 x SCOTIA-STEPTOE901 

UNA8271 ORGE4 

NACKTA-HJA A33 ORGE 1 
CMB76A-261-1B-1Y-1 B-1Y-1B-0Y
 

MARIS CANON
FRESNO"S" 

CMB77A-454-1B-500Y-500B-501Y-502B-OY UC566 

NACKTA 
501 Y-502B-500Y-0B 

Table 14. Yield of some early barley lines at El Batan (rainfed) and at CIANO 
(irrigated) in 1982-83. 

Yield(t'ha) Days to maturity 
Line El Batan CIANO El Batan CIANO 

MARI/COHO//'Row 134.73 3.9 2.6 85 95 
CMB 79-7Z-5Y-3B-2Y
2B-1Y-0B-1B
 

MONA/MZQ//DL71 4.7 - 90 90 
CMB 7 7-383-37-1B-2Y.1B
3Y-0B 

APAM/R L//BCO. M R/GVA 4.1 4.1 90 95 
CMB 75-38-16Y-1M-1Y-2B
1Y-0B 

MONA/BEN//IMPALA/2/C112173 4.3 3.7 100 100 
CMB 79-588-8Y-2B-2Y.1B-
1Y-OB 

MONA/GWY 63//B 1 5.0  90 95 
CMB 77-302-4Y-3B-2Y-1B
1Y-0B 

http:79-588-8Y-2B-2Y.1B
http:7-383-37-1B-2Y.1B
http:12225.2D
http:FOMA-P114116.2D


Table 15. Lines in the 1983-84 crossing block re,istant* to BYDV at various locations. 

Line and pedigree 

H251
 
500Y-500B-500Y-OB 


P1382696
 
GAW12.1 22K NAA 


CEN x 2762-BC 
CMB77A-462-1B-3Y-2B-1Y-1B-0Y 

BEN. 4D 

UNA1614 

DOR 

MCU33-FZA x TIB/PI356456 
DII-3958-27D 

CEN x 2762-BC 
CMB77A-462-1B-3Y-2B-1Y-1Y-0Y 

C12325-Cl 12225 x BOY(2)-SURB(3) 
I1-15263-3PT-3V 

BOY-MCU3048.1D x C11463.3D 
I1-14127-1PI-5V 

PI 14116.13D-Cl 12225 x CI12917.37D 
I1-15156-1 PV-1PV-1 V 

(C12375-Cl 12225 x CAN-MCU29/TIB) 
Cl 12225.23D 
11-14845-3V 

Location** 

New Zealand 

New Zealand 

Spain 

New Zealand 

California 

California 

Quebec 

Spain 

California 

California 

California 

California 

Line and pedigree Location* 

BOY(2)-SURB(3) x C112225.2D 
I;-15199-1PV-5V California 

ROW906.73 California 

PROCTOR-PRIOR x GOSPICK 
E-I 1-69-117-5E-2E-7E California 

ESC.II. 72. 83. 3E. 7E. 5E. 1E California 

CEDRO"S" 
CMB77-1267-B-1Y-1B-1Y-1B-1Y-1B-OY New Zealand 

CM72 California, 
New Zealand 

MANKER x API-CM67 
CMB75-277-500Y-OB-500Y-OB Quebec 

SUTTER Quebec, 
California 

PROMESA California, 
Quebec 

79W40762 California, 

Quebec, Spain 

79W41762 California, 
Quebec, Spain 

http:C11463.3D
http:BOY-MCU3048.1D


Table 15. (Cont'd) 

Line and pedigree Location* 

79AN-MN 

123-N V-1 -OY Quebec 


M66.85-ATHS/API-CM67 x DS-APRO 

CMB75A-1617-A-7B-500Y-500B-OY Quebec 


API-CM67 x AGER 

CMB76-408-27Y-1 B-4Y-1 B-1Y-0B Quebec 


U. SASK HARVEY 143-BAL16/BCO. 
MR-AVT x CEL 
CMB76A-1 007-D-1 B-2Y-1 B-i Y-2B-OY New Zealand 

U. SASK HARVEY144-BAHTIM 10 x 
CEL-Cl3909.2 
CMB76A- 1008-B-5B-2Y-1 B-1 Y-3B-OY New Zealand 

YOA"S" 
CMB77-125-1 Y-1 B-1 Y-2B-1Y-OB New Zealand 

BREA"S"-SUTTER x F3 BULK HIP 
CMB79A-1062-C-501B-1Y-1B New Zealand 

OJL"S" 
CMB79A-1362-B-501 B-1 Y-1 B New Zealand 

OJL"S" 

CMB79A-1362-B-501B-3Y-1B New Zealand 

* based on one to four readings 

' Quebec, Canada; Lerida, Spain; 'alifornia, L3A. 

Line and pedigree Location" 

P. STO"S" 
CMB79A-1 524-D-500B-1 Y-1 B Ncw Zealand 

POCHE"S" 
CMB79A-1536-A-2Y-1B New Zealand 

YORI"S" 
CMB77A-402-1 B-iY-4B-3Y-1B-0Y Spain 

PI2325-MAF 102 x COSSACK 
CMB78-452-2Y-1B-1Y-1B-1Y-0B Spain 

KOB CI3948 New Zealand 

BREA"S"-BEN 
CMB75-522-4Y-500B-0Y-500B-0Y
500B-501 Y-0B Quebec, 

New Zealand 

BEN New Zealand, 
California 

ABN C12376 New Zealand 

DUCHICELA New Zealand 
60 BARBEROUSSE Spain 
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Table 16. Germplasm resistant to BYDV at various locations and to stripe rust race 24 in 
the Andean region. 

Line or variety and pedigree 


BEN 4D 


UNA1614 


DOR 


C12325-Cl 12225 x BOY(2)-SURB(3)
 
I1-15263-3PT-3V 


BOY-MCU3048.1D x C11463.3D 
II-14127-1PI-5V 

PI14116.13D-Cl12225 x CI12917.37D
 
I1-15156-1P\/-1PV-1V 


(C12375-CI 12225 x CAN-MCU29/TIB)
 
Cl 12225.23D
 
I-14845-3V 

BOY(2)-SURB(3) x C112225.2D 

11-15199-1PV-5V 

ROW906.73 

PROCTOR-PRIOR x GOSPICK 
E-l1-69-1 17-5E-2E-7E 

ESC. II. 72.83.3E.7E.5E.1E 

KOB C13948 

BREA"S"-BEN 
CM B75-522-4Y-500B-OY-500B.OY-500B. 
501Y-0B 

BEN 

ABN 
C12376 

DUCHICELA 

* California, USA; Quebec, Canada. 
** Modified Cobb Scale. 

BYDV 

Location* 


New Zealand 

California 


California 


California 

California 

California 

California 

California 

California 

California 

California 

4ew Zealand 

New Zealand, 
Quebec 

New Zealand, 
California 

New Zealand 

New Zealand 

Stripe rust 
Reaction** Location 

5MR Ecuador, Chile 
Bolivia 

iMS Chile, Bolivia 

R Chile, Bolivia 

R Bolivia 

R Bolivia 

R Bolivia 

R Bolivia 

R Chile, Bolivia 

R Bolivia 

R Bolivia 

R Bolivia 

iMS Chile, Bolivia 

5MS Ecuador 

R Chile, Bolivia 

R Chile, Bolivia 

5MS Chile, Bolivia 

http:72.83.3E.7E.5E.1E
http:ROW906.73
http:C112225.2D
http:C11463.3D
http:BOY-MCU3048.1D
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Table 17. Materials resistant to stripe rust race 24 in the Andean region and to net blotch in Mexico. 

Net blotch* Stripe rust

Line or variety and pedigree Lagunilla Retugio Greenhouse Reaction** Test location
 

CI 14064 T - 2 TR Bolivia 

C! 14100 T - 2 TR Bolivia 

ESC 1172.607
 
14E-9E-6E 
 T 2 2 R Chile 

UNA 8271 T T 2 0 Peru 

DC"S" 
11-17641-1E-1E T 4 1 R Chile 

Cl 3009.2 4 T 2 R Chile 

P1 382372 
GAW 102.7 245K NE JIMMA 3 T 2 5MR Ecuador 

ABED LOFA-ABN 

DII-2831-2D-24D T 5 R2 Chile 

* Scale: Lagunilla and Refugio, 0-9, T = trace; greenhouse, 0-5. 

Modified Cobb scale.
 
- = data not taken.
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Pathology and Disease Surveillance
 
J. M. Prescott, G. Bekele and P. A. Burnett 

Introduction 
Conservative estimates of danmagc or 
loss (file to small grain cereal diseases 
average 10- 15 pci'ent of total crop
production worldwide and losses of 
1(X) piece ll, lo- spcifi discass ill 
specific locations are possile utndr
epideillc coittlit i,s. There arc Ilin 
I(taln 40 species of fu-nugi. bacteria acid 
viritss that att(ack Wileat and 
triticale. CIMMYT is illtcstcd in all 
of 	 itlellspecially thost that cause 
illajor lprolhciis ill yield stability. 

In 	Mexico, (CIMMYT has active 
rcscarch programs ott leaf, stwil and 
stripe rusts, scptoria gluic and leaf 
blotchcs, helinithosporilnin leausplIts 
atnd root rots, Ka rnal buint, loose 
situt, head scab, fusarittnn leaf hlight. 
bacterial leaf blight, and barley yellow 
dwarf. Tihrough coopeorative progran us 
with national cereal intprovciltt 
)ro.ect; and utivcrsities, similar 

and/or additional research activities 
are conducted. In addition, tlie world-
wide Dis~case Surveillance Project is 
opt-ated front CIM MYT's Mcxicait 
base. The activities in Mexico include: 

o 	 Ilasi. researcit Oil the calsal agtits 
if the IajoIr dis"ass. 

, milt iplicat iol, (c'lithctiou.stotage 
nnl rei iitlati 1 of titt' major 
diases to lsSist otut brccdcrs ii. 
Stcrcning newlyc(velopedt 

germillasni.
 

o 	 d is ease mnt(ito ri tg nd4,
 
slt veillat('
 

* 	 working witlh the international 

nurseries program to control seed-

borne diseases and to screen
 
advnced lines for rt'sistince.
 

training yotng sci('ntists troIu 
developing toi rielis.c 

The Rusts 
Leaf,stcr11 and stripe rusts arc cereal 
discases of major cc(IoITIIit' 

inportance on a worlwide basis. In 
1981-82 the 15th International Bread 

Wheat Screening Nursery (Ill"WSN) 
was sent to 1,17 cooperators inl 82 
countries. The 206d;dvai.ted ii ies 
and chtcks i i the cnurserV had blecii 
choiseit front ainuflig (IMM's bst 
ililaterias ill a Iigh- ie'ild elivirolileitl 
with 5(,,'c selhct ion i ressure for rust
r'sist;llc'e. )I )atal- sites wit 
adcquate rust screening levlcs weret 
rcccivcd froini 27.. 3, alll 23 
locations for leaf, still alid stripe 
rusts, icslpectivelv. There t't" 
tliltrotls rs-;i.tiit lines with 
oenffi'icit ts of inifection as low as 1.0 

(oil a scale ofO-I 00) for each of the 
rusts. Detailed inforiaiationl about 
tli.se tnitries itc available front 
CI MNY ulpot i reluest. leli lines with 
low coclfficitlits of infeetion for leaf. 
stein. and stripe in1st arc l)rcs(tlutCd ill 
Table 1. 

MaiV of thc rust "hot sPots" t]hat 
were used to screen the 1I:WSN 
naterial in 1982 arc located in South 

Attcrica, tlie highlands of East Africa. 
and the Middle East. It is of iterest to 
iOte that 14 percent of the entries 
had a cocfhcinI of infection of 1.0 or 
less for stem rtst. This clearly reflects 

. 

II 

-

ilie intensive and log-wterin effort of 
CIMMI" to incorporate resistance to 
(ills discasc into bread wieat. 

In 	 1983. t iliajor cfort was initiated 
to inerease hchlevl of virulence of 
lilt rusts in olr- hulked field 
inotulunt, in order to improve further 
lie selection pressure on segregating 
genterations. The method employed 
ittvtl'ed growing the '20 lines most 
'Oittinonly lused ill the Crossing blocks 

of each crop improvement program li 
the greenholuse. inoculating these 
plants with bulked rust spore 
coe'ections front iitaity parts of Mexico 
atd collecting spores separately from 
aily rust pustules that developed. 
These "special urediospores" were 
thci tilotulated otnto the same line 
ott which they wrewe prodticed to 
multiply thcse low freqtlncy 
virtleitce types. Followitg 
multiplication, the special
urediospores were mechanically 
it ixed With our field-collected 
uicdiospores to make up a new bulk 
inocultni. It i . felt that If we continue 
to follow this procedure and add new 
biotypes obtained fron surveys and 

X 
' " 

0 

Dr. J.M. Prescott (left) and Dr. G. Bekele (right)of the pathology program. 
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greenhouse virulence analyses, the Helminthosporium In the 1983 summer crop cycle, overlevel of rust resistance in our Leaf Spot Diseases 3000 advanced lines from the wheat
germplasm will improve. These diseases are often severe in the and triticale programs were screened 

warmer,more humid lowlands of the for resistance to scab at Toluca. InSe toria Glume world. The two organisms most often addition, segreating populations ofanN Leaf Blotch involved are Cochliobollussativim bread wheat, -reated for scab

Several years ago, a decision was (syn. HeL'inthosporutrnsativum) resistance. were also tested. Three
taken to incorporate resistance to and Pyrenophora trichostoma (syn. diflerent methods of inoculation were
septoria glume and leaf blotches into H-.tritici-repentis)causing spot blotch used to determine the one most
all material in all crop improvement and tan spot, respectively, efficient for screening a large amount 
programs. The probability of success of material: 1)spray inoculation with
for this broad, sweeping endeavour is CIMMYT has developed a two phase a water suspension of conldi, 2)
quite high due to the 1) availability of system to select for resistance to these specific point inoculation utilizing a
good levels of resistance in the diseases. The first phase consists of small piece of cotton soaked in a
germplasm, 2) severe selection greenhouse seedling tests in which conidial suspension, and 3) scattering
pressure on the germplasm at the large quantities of inaterial from infected, nonviable wheat seed on theToluca Experiment Station with segregating populations and advanced soil surface of plots containing the
artificially created epidemics, and lines can be rapidly screened for test material. At Patzcuaro. 1000
3) strong selection pressure on the resistance. This procedure is used to advanced lines Identified as being
selected material at the Tarascan reduce the amnount of material to he resistant at Toluca in previous tests,
Mountains Agricultural Experiment tested further or to preselect material and 21 highly ,csistant lines froin
station, near Patzcuaro in west- fbr field testing. The second phase China were also planed for retesting
central Mexico, under natural involves growing the preselected lines in this environment. Only the spray
conditions, in the field at the Poza Rica inoculation method was used at this 

Experiment Station, located in a location.
At the Toluca station, excellent warm, humid, coastal area near
 
infection levels of both glume and leaf Veracruz on !he Gulf of Mexico, 
 Scab development at both locations
blotches are artificially produced by where folar diseases are always was excellent and maximum disease

1) spreading large quantities of severe, development was achieved 42 days

Infected straw from the previous crop after inoculation. In the experiments

over the research plots about one Of a total of 7200 segregating at both locations, including the

month after planting and 2) spray 
 populations and advanced lines that different methods of inoculation, there
inoculation at the mid-joint growth hive been tested. 43 advanced lines was no difference in the disease level 
stage with laboratory-produced of bread wheat and 59 lines from attained. Disease scoring utilized a
inoculum containing special or new crosses between bread wheat and 0-5 scale where 0 was Immune: 1,
virulence types collected around Elynus gioantens,Agropyron highly resistant: 2, tolerant: 3,
Mexico. In this way a pathogen dcstichum and Agropyron elongattni moderately susceptible: 4. susceptible
population that includes the same have been identified as having good and 5,very susceptible; 0-2 were
virulence genes as in the previous levels of resistance. Seed of these lines acceptable scores aqii 3-5 
year's tests, along with potentially is available from CIMMYT on request. unacceptable. 
new virulence genes found at other 
locations in Mexico, is insured. Scab It was possible to select highly 

Head scab is caused by several resistant and tolerant material at bothThe 12th International Septoria species of the genus Fusariurnand is locations. At Toluca, 564 advanced
Observation Nursery (ISEPTON) one of the most prevalent disease lines were selected: at Patzcuaro, only
contained 180 varieties or advanced problems in southern China. Korea, 198 lines were selected. It is
lines selected for their resistance to Zambia, Brazil. PP "Iguay. Argentina, interesting to note that all 198 lines
both Septoria trltici and S. nodorurn and the Pacific Northwest of the selected at Patzcuaro were also 
at the Toluca and Patzcuaro stations. United States. In the Mexican selected at Toluca. The 21 lines from
Sixty sets of this nursery were sent to highlands. at Toluca, Patzcuaro, and China were highly resistant at both 
cooperators In 42 countries. Reportr to a lesser extent at the El Batan locations. The 198 lines selected at
have been received from 37 Experiment Station near Mexico City, both locations plus the 21 lines from 
cooperators but only 17 locations head scab occurs natura!'v on wheat. China were included in the Third 
were summarized. The other When wheat grown at thl.e locations International Scab Screening Nursery

locations had little or no disease, is artificially inoculated, adequate (ISSN) and are available to interested

Entries with an average score of 5.0 screening for scab resistance is nearly cooperators upon request.
 
or less on the 0-9 scale, Indicating assured.
 
that the disease was fou-td only on
 
the lower half of the plant, are listed
 
in Table 2.
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Karnal Bunt 
Karnal bunt of wheat was first 
reported by Mitra at the Botanical 
Research Station in Karnal. Haryana. 
India, in 1930. There vere only 
infrequent reports of it.,)ccurrence in 
northwest India between 1930 and 
1968. In the mid 1960s. India 
initiated a major campaign to 
increase wheat production by means 
of improved crop management, 
utilizing more fertilizer, planting high-
yielding varieties, increasing 

irrigation. etc. The incidence of 

Karnal bunt also began to increase 

about this time, probably cluc to tile 
altered agronomic practices and field 
environment. However, even though 
the disease has increased, India's 
wheat production has increased from 
about ten million tons in 1965 to over 
forty million tons in 1983. Karnal 
bunt is now presen in most parts of 
northwest and nort icentral India, 
the Punjab area of takistan, and 

southern Ncp-il. 


Karnal bunt was first reported in 
Mexico in 1971 in the Yaqui Valley 

area of the northwestern 'state of 

Sonora. The disease was rarely 

reported during the period 1971-1981 
but began to increase in 1982 and 
became fairly widespread in the 
Yaqui and Mayo Valleys in the state 

of Sonora iie1983. Research on 

Karnal bunt in Mexico has been 

under way as a joint effort by the 

National Institute of Agricultural 

Research (INIA) and CIMMYT since 

1979. The higher levels of Karn-al 

bunt in 1983 plus the increased 

interest by North American scientists 

brought the Agricultural Research 
Service of the U.S. Department of 
Agriculture (USDA-ARS) into the 
cooperative research project and 
resulted in the ini:iation of a special 
project by the USDA-ARS at 
Frederick, Maryland. There are also 
several research projects under way 
in both India and Pakistan. 

The pathogen-There is some 
controversy over the proper scientific 
name of the organism causing Karnal 
bunt, Some researchers know it as 
Tilletia indicaand some know It as 
Neovossia indica. This should be 
settled soon as the present situation 
will lead to confusion in the literature, 

The morphology of the fungus is 
constant: The tellospores are 
spherical to oval. with articulations: 
they measure 22-49 microns in 
diameter, with about 35 microns the 
average. A thin, hyaline membrane 
surrounds the spores and this 
epispore persists even when the 
spores are mature. There are also 
sterile cells present in teliospore 
samples. 

Germination--Freshly harvested 
teliosporcs do not germinate well: 
there appears to be a dormancy 
period of one to six months. Even 
after this, teliospore germination is 
often only 10-40 percent. Upon 
germination, a short (less than 2 nm 

long) pronlycelium Is formed, which 
then produces a tuft of primary 
sporidia at its distal end. These 
primary sporidia. in turn, p,"1duce 
secondary sporidia. The primary and 
secondary spQridia, plus mycelial 
fragments, are the infectious units. 
Since the prrmycelium stage is 
essential, it is likely that only those 
teliospores on or very near the soil 
surface contribute to disease 
establishment. Germination is favored 
by a p-i between 5.5 and 8.5 and 
occurs under both light and dark 
conditions, but appears to be 
enhanced by light. 

Infection-Infection OccUrs by direct 
penetration of the ovary wall or by 
first passing through the lemma and 
then progressing onward to the ovary
wall. The disease is confined to the 
ovary wall and later the eridosperm: it 
does not attack the embro. For 
infection to occur, cloudy days with 
high humidity, free water and dew 
periods longer than 12 hours appear 
necessary, so that tile infectious units 
do not dry out. 

Chemical control-The cooperative 
program here in Mexico is mainly 
investigating two approaches to 
control: genetic resistance and 
chemical control, 

Thirty-one chemicals (systemics,
heavy metals, and organic 
compounds recommended for bunts 
and smuts) were screened in the 
laboratory for efficacy as seed 
treatments for control of Neovossa 
indica. Of these. 16 effectively 

inhibited teliospore germination, 
including Botran. Ceresan. copper 
carbonate, copper sulfate. Dei "osan. 
Dithane. Du-Ter, Granox, Guardsan 
389, Maneb 80, Panogen, Sibutol. 
Terrazan F,Terrazan 75P1, Trigan S 
and Thylate 75. Longevity of the 
effect of the chemicals was also 
determined by testing the 
germination of teliospores at 24 
hours, one week, one month, two 
months, four months and six months 
after chemical application. To
 
determine whether a treatment
 
influenced seed germination, seed
 
germination tests were conducted at 
the same time. Chemicals that 
showed effective inhibition of 
N. indica teliospore germination are 
being retested at a range of 
application rates. Preliminary data 
indicate that Botran, Ceresan, 
Manzate, Panogen and Tcrrazan 
75PFI are effective over a wide range 
of application rates. 

A number of systemic fungicides were 
included in the laboratory tests to 
determine which chemicals had 
potential for Karnal bunt control and 
consequently should be included in 
field ewaluations. However, the 
laboratory tests utilized were not 
reliable because systemic fungicides 
often affect the fungus during the 
penetration and establishnent phase 
rather than germination. Field tests 
were conducted to determine which 
of the following chemicals, applied in
 
the forms indicated, were effective:
 
Baycor-Baytan (dust and slurry).
 
Baytan-Baysas (dust and slurry),
 
Baylcton (dust and slurry), Benomyl
 
(dust and slurry), Etaconazolc (dust),
 
Furmecyclox (dust and slurry), 
inazalil (liquid), Nuarimol (dust and 
slurry) and Propiconazol (liquid). To 
be effective as a seed treatment, these 
compounds must remain in the plant 
for at least two months or until 
flowering has been completed. 
Unfbrtunately, no Karnal bunt 
developed, even in the checks, so 
evaluation was not possible and the 
experiment must be repeated. 

Genetic resistance-During the 
greenhouse screening for genetic 
resistance conducted in the summer 
of 1983, 35 lines of bread wheat, 
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durum wheat, and triticale were lines (Table 3) were planted in infection conditions in India,
found to have no infection. This 1-meter, doible-row plots in an area Pakistan, and Nepal, and in the field 
represents slightly less than 1 percent that had a relatively high incidence of' under artificially inoculated
 
of the material tested. These lines are Karnal bunt the previous season. Ten conditions in Mexico. Specific

currently being retested in the 
 heads of each of these lines were inforniation on these "resistant" lines
greenhouse with both the boot inoculated using the boot inje on as well as seed is a'ailablt- from
 
injection and tile spray iltoculatill technique when the plants were at CIMMYT on re(lest.

techniques. Many of these apparently tile lid boot stage. The inoculum
 
resistant 
 lines have either TZPP or concetratiol used was 10.000 Protection of International
 
Alondra in their parentage, so in the sporidia per milliliter. Overhead Nurseries-In 1983, a set of
 
1984 summer cycke we will test all sprinkler irrigation was used to regI ilatioIls governing the movement
 
lines of CIMMYT gerniplasin that provide optinum environiental of wheai audi triticalc gernmplasni

have these parents in their conditions for infectioni and disease from Mexico to tt LISA and Canada 
background. Also, the entire development. When mature. the was developed by lhe receiving
altimniniurn tolerance screening inoculated heads were iarvested, countries. hIcluded in these 
aursery, the 1B/IR genone colleclion threshed aid individuallv examined regulations were reconmendations 

and the CIMMYT rye collection is for the presence of Karnal but. for chemical treatment that, if 
Ocing screened using the iljection Approximately 1700 lines had no followed by CIMMYT and if ilo Karnal 
and spray inoculal - techniques. A Karnal )uln infection. Unfortliialelv. )iltwere detected, would allow for a
search for resistance in tie USDA for several days dtiring t lie peak review in 1984. possibly leading to a 
world collection of material resistant iioculation period. the inoculiiii relaxation of ti regulations for 1984 
to other bunls and smuts is being concentration was redutced due to a seed shipnlcis. These 
carried out with the )oot injection logistical )roblenl. We feel that this recoinillenidatiolls are: 
techniqiue alone. may have increased tlie nunber of 

escapes atid illisclassification was 0 All material destined for
In 	the 1983 winter cycle, a possible. This probably explaiins the international distribution should be 
cooperative field evaluation for Karnal high number of apparently resistant grown in an isolated field. 
bunt resistance involving the National lines. Whatever the reason, this 
lnstitut' of Agricultural Research, the 'resistant" material has been placed * The soil in t..s field should be 
USDA-ARS and CIMMYT was illa special Karnal Buint Screening treated with 
conducted at the Yaqui Valley Nursery (KBSN), and will be retested pentachloronitrobenzene (PCNB).
Agricultural Experiment Station in the 1984-85 cycle in the 
(CIANO). In this, 6343 varieties anti greenhouse, in the field under natural * Plants producing seed for shipment 

should be given multiple 
applications of Manzate 200. 

* 	 Duplicate nurseries should be 
grown in a Karnal blnt-fre( area. 

CIMMYT agreed to these conditions, 
especially if in so doing, a relaxation 

of the regulations governing sershipments to the LISA and CanadaI rcould be achieved All germplasd-destined fc intcrniational distribution 
, . by CIMMYT wits grown fitaiseparate 

, is approximately 2.5 kilometers from 
tihe field where tile artificial 

i Inoculationi was conducted. PCNB was! 	 applied hi the irrigation water, anld aHl 
exposed ridges and a 5-metcr strip 

The area involved was approximately 
18 hecIres. Manzate 200 was applied 
by aircraft to the crop in this field six 
times beginning when the earliest 

Spores of Neovossia lndica, the pathogen that causes Karnal bunt of wheat. 



material was starting to head and 
continuing at 4- to 5-day intervals, 
Duplicate plantings were made near 
Hermosillo, Sonora, Mexico. in an 
area where Karnal bunt has never 
been reported. 

At harvest, the material in the field 
was randomly sampled by staff of the 
Plant Protection and Quarantine office 
of the Animal and Plant Health 
Inspection Service (APHIS-PPQ). The 
samples were sent to the APHIS-PPQ 
headquarters in the USA. where they 
were subjected to strict visual 
examination and to the centrifuge 
wash procedure. No Karnal bunt was 
found. A review of the Karnal buntsituation in Mexico by the APHIS-PPQ
staff resulted in the relaxation of the 
regulations governing seed shipments 
to the USi, and Canada. For 1984 we
have been notified that since no 
Karnal bunt was found in the 
material destined for international 
distribution by CIMMYT, seed would 
be accepted for normal field growing
in the USA and Canada, provided that 
it was certified disease free and that 
the recipient held a valid permit 
issued after November 1983, by the 

APHIS-PPQ or Canadian authorities. 

Research at CIMMYT will continue to 

insure that the Karnal bunt issue 

does not hinder seed exchange In the 

future. 


'Tre|nng
In-country and regional

traLning-This aspect of training

addresses three interTelated problems:

1) the level of scientific competence of 

pathologists in developing countries, 

2) the lack of uniform disease testing
and 3) the lack of cooperation
between pathologists and breeders in 
many of these countries. In an 
attempt to remedy these problems,
CIMMYT and the Institute for 
Phytopathological Research (IPO)
jointly proposed a series of disease 
methodology workshops to the Dutch
Ministry of Foreign Affairs. Funding 
was approved in 1976 to support
eleven workshops to be held in 
developing countries around the 
world: eight of these were major, two-
week training sessions, and three 

were "mini" or short-term (3-5 days)
workshops. The locations and dates of 
these workshops are listed below 
(asterisk indicates mini-workshop): 

New Delhi. India 

January-February, 1976


Islamabad, Pakistan 

February, 1976 


Ankara/Izmir, Turkey 

April-May, 1978 


Njoro, Kenya 

September, 1978 


Aleppo, Syria

April, 1979 


Santiago, Chile 

December. 1979 


"Joydebpur. Bangladesh

February-March, 1980 


*Bhairahwa, Nepal 

March, 1980 


Islamabad, Pakistan 

March, 1981 


Elvas, Portugal 

April-May, 1981 


Beijing, China 

May, 1983 


These workshops were attended by a 

total of 288 participants from 40 

developing countries. CIMMYT and 

IPO scientific staff were inivolved as 

organizers and as instructors, giving

lectures and conducting field 

exercises in which participants 

learned by doing. The manpower

develooment component of the 
work., nops focused on training plantpathoiogists and breeders in the 

effective utilization of modern 

techniques of field and laboratory

pathology research, with particular

emphasis on methods for artificially

creating severe and uniform 
epidemics of leaf, stem and stripe
rusts for screening purposes. A key
ingredient contributing to the success 
of the workshops was the pathology
field and laboratory research 
equipment provided by the 
government of the Netherlands to 
each participating national program.
In all, 185 sets of equipment were 
distributed as follows: 123 sets of field 
equipment were divided among 40 
countries, 57 sets of laboratory
equipment were sent to a total of 38 
countries, and 5 national programs 
received a set of liquid nitrogen spore 
storage equipment. In other words, 
not only were the workshop 

participants taught how to apply
modern plant pathology techniques to 
carry out effective screening 
programs, but they were also given
the equipment necessary to 
accomplish the task. 

This series of workshops was 
completed in 1983 with the final 
workshop held in Beijing, China. 
CIMMYT would like to continue this 
series, but cannot do so until further 
funding is found. We feel that this 
type of short, intensive special
subject training is a very cost-effective 
means of strengthening national crop
Improvement programs. 

In-service training-In 1983, 28 
trainees from 18 developing nations
 
participated in CIMMYT's in-service
 
cereal improvement training
 
programs held In Mexico. The basic 
concept underlying our in-service 
cereal improvement training remains 
that of a team approach to identifying
and solving problems, with strong
emphasis on field activities. Cereal 
Improvement trainees learn 
CIMMYT's methodologies by working
in daily contact with crop and 
pathology program personnel. Many
of the skills developed during the 
training period will be applied in the
 
national programs following the
 
trainee's return.
 

In pathology training, heavy
emphasis is placed on teaching
trainees how to create artificial
 
epidemics that permit more efficient
 
selection of resistant germplasm. The
 
rusts and -ieveral other well-known
 
diseases are important in most 
developing countries where wheat 
cultivation has a long history. In most 
countries where wheat Is not a 
traditional crop, diseases other than 
the rusts tend to be important,
creating a need for people trained in 
disease diagnosis as well as in 
techniques for evaluating and 
screening parental material and other 
germplasm. In 1983, artificial 
epidemics of leaf and stem rusts,
septoria leaf blotch, tan spot. spot
blotch, Karnal bunt and scald were 
created In the experimental nurseries. 
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Using these, the trainees learned how diseases. Disease monitoring is an The disease-monitoring activites ofto identify and evaluate various integral part of the program because the DSP continue to depend on thedisease reactions. These skills will disease-causing organisms are Regional Disease Trap Nurseryhelp them to evaluate better the capable of rather rapid changes In (RDTN). In the fall of 1982, 200 setsgermplasm developed by their own virulence spectra, which, in turn, can of the RDTN were prepared andnational programs and the reduce the stability of crop distributed from CIMMYT'sinternational nurseries received from production. headquarters in Mexico to 56CIMMYT and other organizations, countries for growing in the 1982-83 

Summary of the disease crop cycle. The nursery comprisedVisiting scientists-The CIMMYT situation-in the 1982-83 crop 143 bread wheat. 25 durum wheat,nurseries at CIANO, Toluca, and El season, diseases did not reach 30 barley and 2 triticale varietiesBatan, plus the many research epidemic proportions in any part of and/or advanced lines. Theseactivities, are a big attraction to the DSP region. This is not to say that materials include the mainwheat scientists around the world. By diseases did not occur and cause commercifd varieties grown .n thefinancing short-term visits of several some loss, but only that there were RDTN countries and a number ofwheat scentists each year, most of no major epidemics causing varieties with single or multiple
whom come from the developing widespread damage. There were 
 resistance genes, which are used toworld, CIMMYT encourages personal several locally severe or "hot spot" classify the virulence of the differentinteraction among wheat researchers areas noted by several countries, but pathogens present in the region.
and establishes a strong network of overall, production losses attributablecooperators. to diseases were lower than normal. A summary of the leaf rust reactions

This was possibly due to below- on the lines with single geneWhile visiting the program in Mexico, normal moisture early in the season resistances in the RDTN in 1983 Isthese scientists have a unique in many countries,which did not presented in Table 4. It can be seenopportunity to exchange ideas among allow diseases to begin an early build that the leaf rust populations inthemselves and with our staff, to up, and to the more wide-spread use Bangladesh were the most virulent.discuss research results, and of resistant varieties, while those in Jordan were the least.generally to strengthen the personal While the data are not complete, theyand professional bonds that hold the The area covered by the DSP is are still quite useful and whenInternational network of wheat geographically extensive and coupled with similar data fromscientists together. In 1983, ecologically diverse, stretching from several years, become a valuablh dataCIMMYT's pathology program was Morocco in the west to the Philippines base in which changes in pathogenvisited by numerous wheat scientists in the east, and from southern Europe virulence can be easily detected and
interested in the rusts, septoria glume 
 in the north, to the southern tip of information necessary for effective
and leaf blotches, bacterial diseases, Africa in the south. In terms of area gene deployment extracted.

scab and loose smut. and total production, wheat and


barley are the principal cereal crops. Similarly, Tables 5 and 6,
Disease Survellance Vaj-,-"c. grown in the DSP area vary summarizing the stem rust and stripeCIMMYT's Disease Surveillance fiom local selections of land race rust reactions, respectively, on linesProgram (DSP) was initiated in 1976 polulations to highly improved dwarf with single gene resistances indicatewith financial support provided by or ,ernidwarf types. These improved the Importance of each disease inthe government of the Netherlands. varietles are capable of withstanding selected countries. These data alsoThis support continued until the end a wide range of environmental contribute to a long term data baseof 1982, at which time CIMMYT conditions, from harsh, cold, documenting the virulence spectra ofincluded the DSP in its core-funded continental climates (where winter these diseases. 
activities as an on-going project. habit wheat and barley prevail), to the 

warmer, more humid, semitropical As our data base becomes moreThe DSP is concerned with those climates (where spring habit, early- complete. we expect that it willpathology-related factors that affect maturing wheats are grown only contribute to better management ofwheat production on a worldwide during the coolest parts of the year). our germplasm developmentbasis. The overall goal of the DSP is activities, which will yield valuableto help maximize yield per unit area advanced material for use by theand to minimize shortfalls caused by developing nations of the world. 
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Table 1. Spring wheat lines from the 15th International Bread Wheat Screening Nursery with 
coefficients of infection of 1.0 or less (on a scale of 0-100) for leaf, stem, and strpe rust. 

Name and pedigree 

BEZ-ZA75 x CAN"S" 
CM43297-G-3Y-1 M-1 ,"-1M-2Y-1M-OY 

BOW"S" 

CM33203-K-9M-24Y-OM-15Y-OB 

BOW"S" 
CM33203-K-10M-7Y-3M-2Y-1M-0Y 

BOW"S" 
CM33203-K-9M-2Y-1M-1Y-2M-0Y 

BOW"S" 
CM33203-K-10M-7Y-3M-1Y-2M-0Y 

BOW"S" 
CM33203-K-9M-2Y-1M-1 Y-1M-0Y 

HAHN"S" 

CM33682-L-1Y-1Y-4M-4Y-10OB-502Y-0M 

KVZ x CN067-PJ62 
SWM 1285-2Y-3M-1Y-0M 

CMT-M073 x TRM 73 
CM43381-D-1 Y-4M-1 Y-1 M-1Y-0B 

CMT-M073 x TRM 73 
CM43381 -D-1V.4M.4Y.2M.2Y.0B 

Table 2. Materials with a score of 5.0 or less on the 0-9 scale from the 12th International Septoria Observation Nursery. 

Reaction 
Name aaid pedigree S. tritici S. nodorum 

CNT.8 (RESISTANT CHECK) 4.0 2.5 

SUNBIRD"S" 3.3 4.0 

CM34630-D-5M-5Y-3M-1 Y-0M-

3PTZ-OY 


SUNBIRD"S" 3.3 5.0 
CM34630-D-5M-5Y-3M-1Y-0M-
2PTZ-OY 

SUNBIRD"S" 3.7 4.0 
CM34630-D-5M-5Y-6M-3Y-2M-
0Y-1PTZ-0Y 

C.3228/65 4.0 2.0 

ALONDRA"S" 4.3 4.0 
CM1 1683-A-1Y-1M-3Y-1 1M-QY-

0PTZ-0Y- 1PTZ-0Y 


PF.70100 4.3 5.0 
-2PTZ-OY 

CEP.7779 4.3 4.0 

Reaction 
Name and pedigree S. tritici S. nodorum 

PF.69175 4.3 2.5 

[(MY54/B10-Y54 x K LINE)CDZ]
 
CJ71 "S"-PAT49 4.7 5.0
 
B13981-H-1Z-1Z-1A-1A-OA-


2PTZ-OY 

BOBWH ITE"S" 4.. 4.0 
CM33203-N-1M-1Y-1 M-IY-0M
74Y-0B-1PTZ-0Y 

COQUENA x KAL-BB 5.0 5.0 
CM 15133-26BJ-3A L-1AL-0AL-

1B-OH-OPTZ
 

NS.13-09=GABO 56-BKA2 5.0 5.0 

CAR853-COC x VEERY"S" 5.0 5.0 
CM47556-EE-1M-1Y-2M-1Y-0Y-
1PTZ-OY 

PF. 70226 5.0 5.0 

http:D-1V.4M.4Y.2M.2Y.0B


Table 3. Germplasm screened for Karnal bunt resistance in 1983. 

Germplasm source Number of lines 

Bread wheat 
CIMMYT crossing block 327 

Advanced lines [small plots (PC)] 1145 

Miscellaneous nursery 313 

Karnal bunt (KB) resistance test, 1981-82, 


re-evaluation ,1,05 
KB resistance test, 1981-82, CIANO 46 

KB resistance test, 1983, grennhouse 15
 
Hessian fly resistant lines 51 

World bunt and smut resistance collection 1000 


Total 3082 


Durum and other tetraploid wheats 

CIMMYT crossing block 340
 
Advanced lines (PC) 584 

Miscellaneous nursery 402 

International Durum Screening Nursery (IDSN) 306 

KB resistance tes., 1981-82, reevaluation 142 

KB resistance test, 1983, greenhouse 10
 
Triticurn carthlicuin lines 75 


Total 1859 
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Germplasm source Number of lines 

Triticale
 
CIMMYT crossing block 235
 
International Triticale Screening Nursery (ITSN) 208
 
Miscellaneous nursery 252
 
KB resistance test, 1983, greenhouse 10
 

Total 705
 

Rye 
World Rye Collection (WRC) 140
 
CIMMYT observation lines (LO) 84
 
Lines from Turkey and Poland 72
 

Total 206
 

Others 
Aegilops species 291
 
Wild Triticum species 79
 
Incerspecific hyl'-;ds 31
 

Total 401
 

Grand total 6343
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Table 4. Summary of leaf rust reactions on the lines with single-gene resistances in the Regional Disease Trap Nursery (RDTN)
 
in 1983.
 

Leaf rust resistance genes

Country 1 2A 
 28 2C 3 9 10 12 13 14A 14B 15 16 17 18 19 20 21 22 23 24 25 

Bangladesh S S 
 S S S S S S S S S S 
 S S S S S S S S R S
Pakistan 1' S S S S S S S S S S S S S S R R S S S R S
Nepal S S S S 
 S S S S S S S R S 
 S S S R S S S R SEgypt S S 
 R S S S R R S S S R
Mexico S S 
S 
S 

S 
S S 

S S 
S 

S 
S 

S 
S S 

S S 
S 

S 
S R S S S R R 

R
 
R S S R S
Yugoslavia S S S S S 
 S S S S - - - S S 
 R R S R - - R R
Kenya S S S S S S 
 S S R S S R S S R R 
 R R R R R R
Mozambique S S 
 S S S R S S S S S 
 R S S R R R S S S R S
Bulgaria S S S S S R S S S S S R S S R R R 
 S S S R R
Romania S S S 
 S S R S S S S S R S 
 S R R R S S R R R
France S S S S S R S S S R 
 S R S S R R R R S R R S
Morocco 
 S S S S S R S S R S S R S S R S 
 R S S S S S
China S S R S S S S S S S S R S S S R R R 
 R R R R
Yemen Arab Republic S R S S S S R 
 R S S S S R R R S 
 R S S S R S
Israel S 
 R R S S R S - R R R 
 R S R R R R R S S R R
Italy R S S S S S S 
 S R S S S S S S S 
 R S S S R R
Rwanda R S S S S 
 R S S S S S R S S 
 R R R R R S R R
Ethiopia R S S S S R S R R S S S S R R R R S 
 S S R S
Netherlands R S R S R S S R R R R R R R R R R 
 R R R R R
Thailand 
 R R S S S R S R S S S R S S R R S R S S R S
Iran 
 R R S R S R S S S R S R S S S R 
 R R R R R R
South Africa R 
 R R S R R R R R R 
 R R R R R R R R R R R R
Saudi Arabia R R R R A 
 S S R R R S A S R R 
 R R R R R R R
Chile R R 
 R R R R S R R S R R 
 S R R R R R R R R R
Jordan R R R *R R 
 R R R R R S R R R R
 

Switzerland 
 . . .- -.- ..-- R- .
 
Lesotho ......... S
 
Spain ......... S
 
Zambia----------------------


R
Tanzania . -.-.- -.--
 R
 

S = susceptible, R resistant, - = no data 

TablN 5. Summary of stem rust reactions on the lines with single-gene resistances in the Regional Disease Trap Nursery (RDTN) 
in 1983. 

Stem rust resistance genes
Country 5 78 8 9A 9D 9E 12 13 14 15 16 22 26 26 27 29 30 36 37 rT3 GTA TC 

Portugal S R R S R R S S R S S S R R R R S S R S A RItaly R S S 
 R R S R S S S R S R 
 S R S S R S S R SCzechoslovakia S S S S S R S S S S S S R R R S 
 S S S S R S
Hungary S S S 
 S S S S S S S S S 
 R R R S S S S S R rlBulgaria S R R R R S R S 
 S S R R R R R R S 
 S R S R S
Yugoslavia R R R 
 R R R R R R R R R R 
 R R R R R R R R R
Israel S S S S S - S S R - S S R R S 
 S S S S S R SSaudi Arabia S S S S S S S S S S 
 S R R R S S R R S S R R
Yemen Arab Republic S S S S S S S S S S S S R S S S S 
 S S S S S
Iran S S S 
 S S S S R S S S R 
 R S S S S S S S R R
 



Table 5. (Cont'd) 

Stem rust resistance genes 
Country 5 7B 8 9A 9D 9E 12 13 14 15 16 22 25 26 27 29 30 36 3? TT3 GT+ TC 

Bangladesh 
Nepal 
Egypt 
Ethiopia 
Kenya 
Rwanda 
Zambia 
Lesotho 
South Africa 
Mexico 

S 
S 
S 
S 
S 
S 
S 
R 
R 
S 

S 
S 
R 
S 
S 
S 
R 
R 
S 
S 

S 
S 
S 
S 
S 
S 
S 
R 
S 
S 

S 
S 
R 
S 
S 
S 
S 
R 
S 
S 

S 
S 
R 
S 
S 
S 
S 
R 
S 
S 

R 
S 
S 
S 
S 
S 
R 
R 
S 
R 

S 
S 
S 
S 
S 
S 
S 
R 
S 
S 

R 
S 
S 
S 
S 
R 
R 
R 
S 
S 

S 
S 
S 
S 
S 
S 
S 
R 
S 
R 

S 
S 
S 
S 
S 
S 
S 
R 
S 
S 

S 
S 
S 
S 
S 
S 
S 
R 
S 
S 

S 
S 
S 
S 
S 
R 
S 
R 
S 
R 

R 
S 
R 
R 
R 
S 
R 
S 
8 
R 

R 
S 
S 
R 
R 
R 
R 
R 
S 
R 

S 
S 
S 
R 
R 
S 
S 
R 
R 
R 

R 
S 
S 
S 
S 
S 
S 
R 
S 
S 

S 
S 
S 
S 
S 
R 
S 
R 
S 
R 

S 
S 
S 
S 
S 
R 
S 
R 
S 
R 

S 
S 
S 
S 
S 
R 
S 
R 
S 
R 

S 
R 
S 
S 
S 
R 
S 
R 
S 
S 

S 
R 
S 
R 
S 
R 
S 
S 
S 
R 

S 
R 
S 
R 
S 
S 
S 
R 
S 
S 

S susceptible, R resistant,  = no data 

Table 6. Summary of stripe rust reactions on the lines with single-gene resistances in the Regional Disease 
Trap Nursery (RDTN) in 1983. 

Stripe rust resistance genes 
Country 1 2 3 4 5 6 7 8 9 10 SU KAL MXP SOL AV TSS EM 

Netherlands S R S R R S R R R R S S S R R S R 
France 
 S R R R R R S R 
 S R R S R R R S -

Spain S R S R R S S R R R R S S S R S -Portugal S S R S R S S R R R R S S S R S R 
Italy R R R R R R R R R R R R R R R S R
Switzerland S S S S R R S R S R S R R R R S RCzechoslovakia S S S R R R R R R S R S S R R S R 
Bulgaria S S S S S R R S S S S R R R R S R

Yugoslavia R R R R R R R R R R R R R R R S R
Turkey S R R R S R S S R S R S S S R S R
Israel R R R - R S S - R R R R R S R S R
Saudi Arabia R R R R R R R R R R R S S R R S RYemen Arab Republic R R R R R S S R R R R S S R R S R

Iran R R R R R S S R R R S R R R R S RPakistan S S S R R S S R R S S S S S S S R
Nepal R R R R R R R R R R R S S R R S R
Egypt R R R S R S R R S RR S S S S S R
Ethiopia - S-- - - - -  -- - R S S R S -
Kenya S S R R S S S S R R S S
S S S S R
Rwanda R R R R R S S S R S S S S S S S R

Ecuador 
 R R R R R S S R R R 
 R S S S S S R

China R R R R R S S R R R R R R R R S R 

S = susceptible, R = resistant, - = no data 
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Wide Crosses
 
A. Mujeeb-Kazi 

Introduction Until recently, the success rate in CIMMYT currently maintains 80Present emphasis in Ihe CIMMYT hybridizing wheat with related intergeneric hybrid combinationswheat wide cross program centers on species was alarmingly low, prinnarily with wheat, a majority of which areintergeneric iybridization to improve becautse of problems associated with both new and perennil. The

bread wheat (T'riticnnaestivurn). )ut erossabilityV barriers and poor eibryo proccdurc lor advancing these
sonic efTorts ar-e being niade to developlent. These barriers have hybrids toward nicuting (IMMY'l
hybridize dlurtin wheat (niti'cuI 
 now been lowcrcd so that intergenl ric applied agriCultural goals wastnqridtun) with alien genera. The hyblrids can he produced alilost tl reported in the CIMMYT 1982 Wheatspecific obiectives of the program ant' will. This has beei acconmplisleld ,'initial Report. The salient aspects ofthe incorporaijoll of resistance to ulsillg pre- anid/or ])ostpollination onr l'research efforts in 1983 al-c
three (iscases. 'ittintlhosporiulin tt-u'lliqtIs. 
 togt litle wit 1i retportedl here.

sutitiiin (known Ito cautse St'(d decay*v. zlili])tilatinll of the lmedia I'm eIbryo
root rot and leaf spots), Fusarinot culture, 
 which probably have Maintenance of Hybridsgramillar'iluil(the patlihogel of head inltuenced ole-or morc of- the Approxinlaely 80 intcrgelIeicbligit and leaf spot) and Neotossia following: pollen tibe growth, hybrids have been prodned in thisirtdico (S'=i. T'ilhia itdica)(the gynociuitI lo gevity. nticropylar program since 1980 and those that
causal ag('itt of Karnal bunt , and barriers, (elivery of mtale' ganit,'s. 
 exhibit a perennial tendency aretolerances to salt.. ltiinni and initiation and colitlilt ion of Secd l maintained lw vegctative cloning
 
copper stresses. developitlent and developtent of tlic 
 under greenhouse conditions at the Elenibryo. In addition to these special lBalil tEx)erilent Station illMexico.Of t iap)roxilltaey 325 species in tecnilliqltles use has bl'tn illade of' Cloning ol each hybrid is done ilthe (I ibe Trilict'at. about 250 arc factors such as 1) cross direction, 2) Jantuary atid Jllic in order to
perennial and inanty ar' ilportanlt varietal choice. :3) ploidv level of ihe tilailitain at least tlhree potted F 1ftoragt, (jasses. In addilion, they ii., n related parct, -) pl's'nce or al)seci'c plants of each combination lorit vast etciic reservoir fo of'ecnt id)i tilll i titc " 1 , 5) COo tiltlOUS production of, backcross Iin :>rovm cini of cereals. The alien production of ftrtile anllipip1ids ftonl (13C1) seed and two potted F 1 plantsgenera ilat constitute tilt Sources of the F 1 , 6) cytological variations in the loi i'olchicine treatment aimed atg(,netic 'ariability for tlie prograi's backcross (13C) progenies. and 7) producing fertile anphiploids. Theapplied objectives include Aegilops resto-ation of sellfertility by hybrid comlbinations with Agropyron,(Av.), Agropyrort (A.), Elhjrnus (E.). continued backcrossing o l.the !glyrims and llaptaldiaare allflaiialdia(t-la), Ilordeturn IlL.) and wheat/alien species hybrid to wheat. perennials, while those with AegilopsSecale (S.). are all annuals. 

New Intergeneric Hybrids 
Production of new F I inte generic 
hybrids is an integral patrt of the 
progran and essentially serves to 
broaden the geriphasni base

A 7 available to faeilitate alien genetic 
transfers to ,I. cestivurn and 

SlimitedI 11tl1inber of hyvbrids for. . ;T. tnlrgidlun. Advancing only a 

A particular objectives may be subject 
to failtire at ait advanced stage. By
increasing the nuntber of FlI hybrid
combilat ions each y'ear, this risk is 
'educed. With alfen species, whether 
the' have a )ronlising plant type or 
not. there is no guarantee that the 

Id finishecd p~roduc(t of' hyNbridization w%,ith 
wheat will have agricultural utility.
The constraints are nuierols and 
the risks well demionstrated by the 
limited success of nu1.nicronis 
researchers worldwide over the entire 
cotuirse of this centuiry. 

Dr. A. Mujeeb-Kazi, head of the wheat wide crosses program. 
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The most favorable situation lor wide commercial bread wheat lines that permit direct retcollinaltion betweencrossing exists when the alien species otherwise cannot be directly the wheat and alien chromosones.
with desirable chmracteristics is a hybridized with the alien species flowever. F 1 hybrids wit the 513
diploid (2ri = 2x= 14), is amncilable to because of the abSelce of the 
 chromosome missing are difficult tochlroIollSIe baiiding. lybridizvs hoIozygo s.,recessive. crossability exploit readily iina baekerossiiigwith wheat ainl its ('hirolliosoills panir ces ill iost '. oestivnri varieties, prograiil, and the Crossable PhIlP
(recoblliile) with hs()tlf wheat, hi taddition, suct(h diiruiin/alit'//breid littatioll is )r(slt olly ill poor

)ermlliing iitralicroiiiosoild gi'lit'[it' \will('t nis)esi,
ili('l-('it' the eliiiies of agronoI)lIiic lackgrouds. L)espitetalisl('rs. Uil6r(Itliatel, tisb. Ilas iol iiithltt'ig tIrallslot'atioills bt't\ c't''iitlhe IlUhSt liImititioins, ild ill abseiice of yvetl)eeli so work
Iht' situOatioii. I) g iollil anid alieil ('lirollisoli'svia idealtllv crossait wheat gerillplasill,t'olltint's w\'itI1 iiti.lier's of tetll !c hlrt'ak-antl-ftilsioll lr-ocesses 1 Ih\brids w.rc prodtetd (Table 1)larg11 

hvlbrid I)rtOgCcny, tsili tli (Figu,t' 1). Another ildvanitage is that betwcel sollit' alt'ii spccics and eitherialil)iative, pirocedurces that each backcrossing the T. ttr-qidur/alicii lie llollosollli, 511 s(ot'k or tlit Phld1 
particular hybrid requires and usi;ig species hybrid to 7'.t1ll .idlunl ilititailt of T. oosti, ('.\ Chincscytology to mt'astire t)rogrt-ss. Varieties provides all opl)ortunit Ito Spriig. 0r ti llil hlnittant of' T.
 

illeorpoiratt' alienI gel's iito tufidnmi cv. Uapelli.

"I'hl hybrids produ'cd ;i 1988 art'U T. ttryidlor:l.

liscd ill Table 1. SCveral 0f these artC Advancement of the F1
 
new whil others wert. relprotluccd so The second ct'nsidttration was thI in Hybrids from 1982
that a germplasti ase wotull bte le Ilajority 	 f Fl hl'hrids lprotlti( d T'llFI hb rids prodtcen ill 1982readily available and t'oiuilierchialv and cytvologically analvyzd. tlitie is lit) ('T. Olestil,ill/alicl sptcies) were grown wlit'a varictics totuld bt' t'v'idt'It('" of 't't'ollihiliatio)ll betwt'lw atlvallt't'd bv crossing with elite
utilized ill tilt' IybrithizatiOll 
whi'rt the wlh(at anid alitll t'hroillosoles. ('IMMYT T. (i'stilll antI stllite

i'asiblc. 
 This cliliniates tht' possibility of T. torfqilodnl lintes allId varieties. In 

direct gene ill tllhe F 1 anItd backcrosses with T. cu'stieum. seedlraisl'r 

Two major t'tlisid(ratit)lls donllilat'd slows I lic rlealizltioll oft i'sirlich set rianged 
from 0 to 3 k,'rnels per

our thinking in producing tlhtse ol)tcctives. A nicans of*overcoming 
 spike ill 2 1 of the 23 hybridshybrids. Firs. using T. turicidu t this difficult y is crossiiig aliein species advanced. No BCI seed was set for thevarict ics as the 'emale parents with existing stocks of '. at'sti limn T. ncstit IA, corlip(stre

permits diversification of the and T. turqidm that either lack a 
 coImbinat ionllud tile' T.gerilplasll when the "'. tligidhtnl chronosone 	5B (mono-5-3) or carry aL'stil,1tLWE.qnglsills liybrid
/alien species FI is crossed with the Phlh Intitali both of which tolntinlues to be vegetative (Table 2).
 

Almost all 13C1 progenies ineluded 
some plaits .; ith a complete 
chromosome colmipleinlit (i.e., the 
somatic chromosolmt'ilnimber of the 
FI plus the ganielc 'thromiosomne 

T. turgidum Alien diploid eg. number of the wheat parentl) and(2n 4x =28, AABB) X (2n = 2x = 14; JuJu) aneuploids, presimably derived from 
loss or gain of chromosones oh tle 
inaternal IF 1) side (Table 2). Seed set 

HYBRID when th' F 1 hybrit was pollinated byT. aestivum 	 T. turgidlul was low and einlbrvo 
n 	 3x 21; ABJu (2n 6x = 42; AABBDD) culture was Inecessary to enstire 

sulrvival of the ICI l)rogery. 

Backcross seed First aid st'oid backcross 
with 42 chromosornek 	 generatiolls (1I and BCelI) lle 

produced using the procedures 
bldicated by the following pedigrees 
{(. aestivunm varieties other than 

AABB -1@4E Pavon 76 and Ciaino 79 may also be 
uised): 

BCI--(I) Chinese Spring/alleii// 
14 uniwalents likely to be involved in Chlnese Spring (seed stored foracadenmic hiterest mid distibullon)f, 

centric break and fusion events (2) Chinese Sprig/alitn'i//iavon 76 

Figure 1. Scheme to show centric break and fusion events in T. turgidum/alien diploid 
(JuJu)//T. aestivum hybrids. 
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(seed kept for our use) or (3) Promising advanced lines have initiated to promote subtle genePavon 76/alien//Ciano 79 (seed been selected for resistance to transfers by means of small reciprocal
kept for our priority use). 	 Helminthosportumsativum and translocations.
 

Fusariumgraminareum,and their
BCII-(I) Chinese Spring/alien//2 cytology indicates the presence of The chromosome addition lines that
Pavon 76, (2) Pavon 76/alien/2 * alien chromosomes. These are have been selected have excellentPavon 76 or (3) as described below, primarily selections from the crosses plant type, are early maturing in
Chinese Spring/Alien//Pavon involving E. giganteus,A. distichum some cases, possess sten and leaf76/3/Ciano 79. and A. elongatuni. although other rust resistance and have good grain


hybrid combinations and materials appearance. The plants selected at
In those cases in which T: aestivuni are being studied as well. The status 
 Poza Rica and Toluca for Helmintho
cv. Chinese Spring is the female of each of these is highlighted in the spormorn sativum and scab resistance
parent of the F 1 hybrids, a new following: also have this chromosome history.system is being tried which, it is The eight tentative addition linc , willhoped, will more quickly result in T. aestivum/E. glganteus- be verified with the aid of biochemical
agronomically suitable plant types. In Elmus gigauteus has 14 pairs of techniques (electrophoretic isozyme
this system a leading CIMMYT wheat chromosomes (F!gure 2). Thus It has analysis) by collaborators at the Plantline is used as the BCI wheat parent. the potential to form 14 addition lines Breeding Institute (PBI) in Cambridge,
To produce the BCII, a wheat line of wheat, each carrying a different England.
different from that used In the BCI is L. giganteuschromosome. Five
 
employed instead of using the sane chromosome addition lines have been T. aestivum/A. distichum-In this
line a second time. This modification definitely identified and eight more ecnbination there exists the potcntial

is similar to the I1 top cross usedl in tentatively so. Tile remaining lor direct gene transfer via

conventional wheat breeding. chromosome is spontaneously recombination in the F l .
 Elimination of the alien chroe.Jsolncs substituted. Once the particular Consequently, after the BCII, further
might be a problen with this system, resistonces or tolerances of these lines advance was made by selfing at each
but our experience has been that are determined, procedures will be additional generation. Selection was
complete elimination does not occur oriented toward superior plant type,by the BCII stage. This will have to be earliness, and rust resistance. Theconfirmed cytolorically in material principal objective In making the
 
produced by this o',xw procedure. 
 combination was to improve slt 

tolerance, but fortuitously, the linesBased on plant performance and W selected are resistant to H. sativum
cytological data, certain BCI and F.grarninareum.Material withconmbinations have been chosen forrapid advance. These are listed in 	 this improved tolerance wvill be readyr 	 for distribution to our collaborators 

Table 3, along with their desirable bo after the 1983-84 cycle at CIANO.
characteristics and the gene transfer Since the A. distichum chromosomes
methodology being used. A B C D E 	 are not amenable to chromosome 

banding techniques, isozyme analysisField Performance of Some may have to be utilized to detect theHybrids and Progenitors iincorporation of alien chromosome
Advanced progenies derived from material. 
some intergencric hybrids have been 
field-tested at the Yaqut Valley .T. 	 aestivumA. elongatumn-The
Agricultural Experiment Station U advanced progenies maintain 	a high(CIANO) and the CIMMYT experiment number (2-19) of alien chromosomes
stations at Poza Rica. Toluca. and El F G H [ and still have a grassy habit. They doBatan. These are listed in Table 4. exhibit resistance to H. sativurn, butThose most advanced are derived It may take anothei two or three
from bread wheat combined with backcrosses to substantially improveElymus giganteus (2n =4x= 28), the plant type. Agropyron elongatum
Agropyron dtstichum (2n =4x =28), a'll is also an excellent source of saltand A. elongaturn (2n = lOx= 70). 	 tolerance, but its high chromosomeSeveral lines possess alien 4 	 number (2n = 10x= 70), which results
chromosomes and those that have the In gene dilution, may limit itseuplold chromosome number of 42 practical usefulness. The same 
may contain alien substitution J K L M N limitation may apply for H. sativurnproducts (E. giganteus)or have Figure 2. Fourteen C-banded resistance. This will be assessed alongincorporated alien genes 	 chromosomes of E. glganteus with the l)roduction and advancement
(A. distichum). 	 photographed from its F 1 hybrid with of other intergeneric hybrids. 

T. aesttvum (n = 5x = 35). 
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Other hybrid combinations-All 
the progenies of other hybrid 
combinations lii Table 4 are in early' 
stages and require additional 
crossing, field observation, and 
naiipulation. Agrop!Jroti sctlhiclir 
anId E'l]mos c f tuder Isis lre(sorllles 
O il. satit'iil resistance: A. podperat. 

The 135 entries of range grasses 
range from diploids (21 = 2x= 1 -1) to 
complex polyploids like E. antylgistts 
(2n = 12x= 81) and are all perennial 
tyvpes. Five plants of each of the 
species and hybrids have been 
checked cyologically and then 
planited in) thit fieldi at El Batilll. hi 

Wheat can grow in copper-defieient 
soils. bill it is steril ndependent 
tests have indicated t a tlie )resenice 
ot' ry' ctlrouiosoniC 5R (specifically 

ile 5RI, arni) o't'conis tilt sterility 
probein. We are now initialing the 
process of incorporating the 5RI, 
clllltllsor ill-Il into solrll of 

perfornied questiotaIlyv for plant lddition to these species. five clones ('IMMYI"s elite whieilt lines. 
phenotype during segregation:
A..111rosurno is an excellent source of 
Karnal bunt and licllintlihosporiunil 
re-sistance; A..jitLtitceut is it'al for salIt 
(lerance; and tlie tordeian vizdgar' 
colnbiniatiun with wheat is being 
assessed is ai possibh, b tl (hLu ) lfulI. 

ca(th of all the perennial F 1 h'brids 
prodhlced at (' NIMYT tlhave bcc 
planted to permlit bet icr asscssillntnt 
otf their phenotypes anln rllOre 
conivenientimass IrodlCtion ofI 'I 
seed during the June to October crop 

ye'. 

IB/IR translocation-Al)l roxiumt vl 
5 i'c('t'ilt of tit' C'IMMYT bread 

whcat prograin's advanced lines that 
ac iii hit' ('.-rossintg block ((i3) atnid 
small ultiplication plots (P( ) have 
tilte B/IR trallsltioll which is 

soil'tue 

(hai 
of alient ransfcrs. It is believed 

since til' wheat phelnot'ype is Special Research Areas 
located oil tlt IRS t'hroliosotlIt' 

dcrived iii all tasct froii t etklItus 
alII. 

I'I. 
doiinant at all stages of 
deve~lot , baiey genes(, will iot) bC 
expressed. If this is disprovwd. 
traxl!.itr of barl*N 'ellow dwarlf (IY() 
resistlli('t'could Ic expedited. 

Mono-5B chromosome-An atitcrilp 
is tbeing nIiad(e to transfer tIn' 1ioiio-
5B ('bronilosone stor'k froni 
T. c('stivzrii cv. Chilnese Spring to 
three CIMMYT w\'heats with 

This hiroinosonic is c'asilv idcntified 
lsing routii('1.chiorlosoilet banding 

Or solnat itovwlogy. C'onsidt'ring tie 
uiarrOw t'ss of t it' IRS ge'rtiplasill 
sOiir(t'. Wt' hivi' inritiated eflorts to 

Aniong tlh 65 progenitors srt'erulld 
satisfactory crossailit y associated'' 
with the Kr gentes. The wheats 

incorpora iIt' C'IMM I Vwh at tilit' 
INS 'lilrolIoso.t' ilIl lron other 

in Poza Rica for I. sutielirn 
resistance, the following were given a 
score of I to 3 on a scale of 0 
(resistant) to 10 (stisceptiblh): Sec'il 

selected are Ciario 79. Nacozari 76, 
andIavon 76. Suolld g'ier'ation 
backcross seed has hen produiced 
and tilt iOto-51i chr'oniosorie was 

soulrcs thai 'xist titlie: as [Il/IH or 
Ill/IN translocations oI as IW 
suLstilttit iOnS for the IA. 113or 11) 
croilliosolit's of wheat. In lic last 

aznatolicutn (2), S. 'rcala' 'v. I'rolific detccted 1by N-banding ii the -11- cast' ilt' tra.slocatioli will lccd to bi 
(2) and tetraploid S. ctr'tlel' iii 
cyItoplasrli (1). Sonit Acqhilp: 

whe;at c'lronrosorle )laits. The goal is to 
adivarice to the fifthIba'kcross 

t'rigiict'rtd. 

squarTosti syntlctit's wcre 
satisfactory in Ilhe lirst two scorings. 
but sisceptil)ilitV t6 leaf ruist 

generationitard to rniakt' soint 
Ihybrids that al)l)ealr )rornising Iit 
hav' riot exhibited aly r'oillbhil;ltitri 

Service Cytology 
Jsinig rout inc chrormosome N-banding 

procedtirts. a lar'g' nuiiber of 
't)rillpli'ate d 11e filial asscssilt'it. It t\t'(,r tht whitat andi alien T. (ieslt'iiiit lili's w'' allalyzed It) 
rilay be worthwhilh to sl'riI st'v'ral 
Av. sqrinrrosaac'ession s sin( 't lit' 
[) g(r1orr11 could hc rcadily 'xploitcd. 

ehroli osones i tilt' F 1 . 

Wt are'e cognizant of th' lat't that 

ideitily, tirose with tlit' IB/IR 
t ranslocation. Thliose hoitozygt ts for 
this traslo'ation tre tabulated iii 

We have identified one highly 
rtsistantl act'essiorn l'll P3, which is 
currently be'ing used thit' to d'clop 
a syntheti' wheat. 

advancing lh FI1 hYbrids lacking 
5B bv backcrossirg Igaay be difficrlt, 
hut it is a challenge worth a'('']ptirng 
on liriitt'd s'ah'. As iIstraic'. w'c 

Table 5. The Il/IR sotirr'. ill thsc 
lines is PItkus rytc. via tie varieties 
Kavkaz. Aurora arnd Wciquc-Rcd 
Ma'c, arid tlhir dtrivativ's. 

Range Grass Nursery 
Attermpts were Initiated to establish a 
range grass ruirsery at El lata, 

]lav(' alrtaty lrvbridiz'd ('iines( 
Sprin rionO-511 with somc Acj(ihps 
aid Aroprro)rll sp('tics, I)t tht' 
r'csults an' too priitarv to prsrit 

Collaborative Programs 
"'lb' 6 lists tit' pIiog'IIIIs oItsidth of 
CIMMYTF with which ilte w'heal wide 

conpI'ising species of Agropiprori, 
Elynius and lheir intcrspcilit' 
hybrids. ''lle gernplasm souire lor all 
entries is Dr. 1). Dewey of the U.S. 
Depart menit Of Agriculturv (USI)A) 

lt Ibis stag' 

Copper efficiency--Tl, ropptr 
eflicictcv gene oil clroni(Isoit' 5H Of 
Stt'al' ecrlh cv. hlripcrital has 

'ross prograri has an ativc and 
rUl ually btcnclh'ial ctollaboration, 
rltle particular groups irivolvt'd. 
Sptc'ific adlvarccs arc highlighted 
he'low: 

and 

Crops Research Laboratory, Logan. 
Utah. If the species flower. despittu 
mild winter with long days at El 
Batan, we intend to inake futur'' 
hybrids at CIMMYT, instead of 

t' i 
attra't(cd our altlt'rition sil(' its 

iincorptration into "lrilic'itul (n'st'ii 
would iavc a significant ilipacoln 
wheat protdt'tion iin thst' soils wlh'n 
copper de'icien'v iprohl.i'rs cxist. 

Englpnd, Cambridge-The 
.\'e.lopit'rit of at ilionosorli scrit's in 

wh'al is itt til' lHM(ltaic\Vith 
sIls(t'i to salt tcrint' IrarIstt''. i 

conducting our summer cylh hybrid Applyinii copper to t Ic soil or to tilt, h\ 'lrid tIhlt\'ctiI A. ill I ltul 
production al Logan. seed ii a dressihg ar' sollltions ihi (2i - 2x I) anid 513-tuh itu w'heal 

C i'rrenl ts(, bit a gcli'ltic s(oi ilit i is has tit't i li lihi'cd tI i; cxllibits a 
definitely preferabhl' hi li' long tt'rilt. 
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high degree of chronosome pairing. contribution to this joint project!: he course of screening various includes Cytological studic's and field 
alien genera need to be combined 
with whealt. and hl brid ilvariccmelitAe'ilops species for resistance to pllnt ig of regeneran-i; fironm tiSsiit'l'hnointlhosporiumsatitum at Illuist h b lxsed oi critical fiheldculture. 

CIMMYT, a sttdics, c'orolled testing andhigily resistant accession 
,Ytogelintic anl'.of Ac'..squarrosawas found. A USA. Utah. Dr. Dewey-CIMMYTsy'nlhti'tic, vl)rid will IN.devloptcl spring \vllcits wt'r1' lhplatent 1Evans)'1ll this at P.II.. There will always Ib a margunlntFit it1 ain ci('Io s weret\ dtl1). V about whether the resistaice genes

(IMMTI , pet'rsottttl tisitigWales, Bangor-1[ hndt-' lle spcies t'rol alictl spcits will have acontrollhcf of Acropljroiz and 'lz/hzotiiS thl l)r. stil'icictily long-lsi tngettc:.tscret-nin f 'onditions, a nrin1t1N'i" cit )cwr',yv toinaititilns. AIIc(-f ll)[rynilicit species havel Icl'L ist it'l Ih('i 'lI(rt iivolved itlidcenitlifd , cu'ultlring \\,as (one ill Icl(- [L';1)AtS.l('('.ssfitll'x('lhlnit SOL'TCs ot salt trillisltT'ring titlet totolrate. laboratorv al Logam. Utah, ftwri'ilwha. Ve believi' that alit'n gcellsl'ilt ii ot int're'st bi', A. c'lolitalltt which forhybrids t'rtoiigllt ) ": discasc rtcsitlaiccLttou(2i lOx= 70). E. sabtloi,.tis btelllVdllttn in sterile
(2It v 28), and A. jutvocimi 

tedia vials. In fiitctiott in tOw slin' way as ti otl;'raddition. tlh(2n 2xz 14. I. Thel ls is to 1w tit ilizd 
grass nttlirsr has1, resistance gelnes ill wlwat, so thatprovided seed flail spe'its iccssiotis wlietn tit patitoget nutate's. tileill (.ur progran. It haits beitl tor ile last tlhi. cL'ars, and vlitali' resistancehlI )ridiz.d it tle PHI with in' is likely to break down.cytc tOitit, dalt was iilid' availale. Tliits. ti511-dt tinil ('hIinesu Spring whetl more r'sistinlltcge[ es
 

;tid il (CINIMYT withi iviilihic, titior, prolonged tIe
('illuid USA, Utah: Dr. Carman--TIis rcsistaotc, will he.T. (it'.'tiiuiiiicv. ('hiil'.s Spriig. "I'ltcl)('t'lmialproject ils ,t trlttseri III- gra'sis l'avc' he'li Ittiit.' 'Strongly
,qi)0 it'iitic' c'hiarit't'ristic (it .,h;ripcrimUSA, Missouri-Matlcntaticill s1' ,'0 lot discist'scabriai to T. e's;litlim. ('IMMYT tt's-stSi 'ti tmlii tli 

tnd iltsect 
stidis of "('llrontosoll pait'iiig ettl)ite t'lit(l -"tt1ills\vill aissist wit Iilt' et-ossiig ancl tileIi rescarclher to make it appropriate 'vtologv Wl('nt itid if tli'1s' ar' 

bccaosc the'v calot 's('a.Ip' disealse 
and intsecttclhoice of tncthodology lotr obtaining liccdd. 

1)y dying after seed set. 
Thifls, it is exPctd thatilien genetic trinstlers. To this end. ill their 
resistaices filmy oltier llt ir durability,Iliv nlciotic data from intergvtne'ric, Perspectives1,'t1"i(1. getll('ttl'd in CIMMYT is; l'lTi goal of aaialyzcd with 

wide cross t)rogram is to Mor(. sp'i'ifically. tOnr arc two aretasIli( aid of ' conpttr trimsf'r (desirable c'hiactristics from ill \'itllh widf. i ,asss,1 i.ve grcatlprogl'anl al lii I Inivet-sity of Misso at-i reIlted spe( it's to :i crop plat. Toat Colttibia. ant the results utilized potcntial. IluI fIrstaiccolnplisli tills, smnall pieces is S(css tolerance,
folr pro'jt (l vl ki'allwhlret'. itt li Il).,ltc't' ofaitItitabledevL'linilnl. Inacltilion, ol ;iln'un ('hl()lllit s slt(il(l I)eA\fcilops s1ccies are lieing serelirl patllogt'n, alienIt rllsti's cll beinisi-tt'd iih closel -laltcd txli'('th'(d to ilave i1long-lasting tficel.liv D)r. G. Kitniber it- tolerance tho high l liroitosoti's; ho%' insetrlions'wveu, of 'he ('i'ilitcl is in sotit' specificlevlIs ofI'eet alininlnl il the .Soil. alicit gctlilic Inttt'riil into less clos ly irViil slanc('s in whilhWieni ithe .tidy is otnple)tdl. l'(l liret is It11C i-lha l-ontiisoitics (amli hbc c(uilllvdalt should serve to further total lack oflg'gttii' v'ariability invalable. 'l'lce bn'i'ts Ir'c'dt-s haT what, .oCIIMMYT's objctive of tsiiim that any inprox\'nent hasderived front alien species lhirotglt to cotnahtni nn-tohil-alt, liertl, -lnl froin alien itrogrc(ssin. Thisgerniplasil tilis ittl'i-'ssiort of' alien gn'tli('cfor whtl inliprovetnent . 
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For this to (''Lr, a1laire nttil)('r o 
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rapid variety turnover which is Jewell. D. and A. Mujeeb-Kazi. 1983. Mujeeb-Kazi, A. and R. Rodriguez.
normally expected from conventional Uses of N-banding for genetic and 1983. Cytogenetics of , Hordeun 
breeding programs. Over the last four cytological studies of wheat. vulgare x Triticum lurgidurn 
years we have made hybrids that are Triticum uestivurn L. Pages 349- hybrid and its backcross progeny
unique, encountered research 354 in S. Sakamoto, ed. Sixt!, wvith T. tiirgidlvn. J. Heredity
constraints that could never have International Wheat Genetics 74:109- 113.
 
been imagined. developed fruitful Symposium. Kyoto, Japan.

international collaboration in basic 
 Mujeeb-Kazi. A. and R. RodriguCz. 
areas, and promoted the practical Muijeeb-Kazi. A and M. Bernard. 1983. Meiotic instability in 
motivation that emanates from our Intergeneric hybridization to Ilordeum vlulgqac x "riiicun 
breeding program. We arc convinced induce alien genetic transfers into aest ivinnIi ' hybrids. J. I leredity
that the prospectiVe for this futuristic, Tritiurn aestivrni. Pakistan 74:292-296. 
risky project is to provide dividends J. Bet. In press.
during the next decade. Rajaram, S., C.E. Mann. G. Ortiz. 

Mtijeeb-Kazi, A.. NI. Bernard. Ferrara and A. Mujceb-Kazi. 1983.
Publications G.T. Bekelv, and M.L. Miranda. Adaptation, stability and high

1983. Incorporation of alien yield potential of eertain IB/IR
Curtis, B.C., S. Rajaram, and g. netic information from Elynuis CIMMYT wheats. Pages 613-621 

A. Mujeeb-Kazi. 1983. Production gigrzteus into Triticurn cestivurn. in S. Sakamoto. ed. Sixth 
and cytology of hybrids of Pages 223-231 in S. Sakanoto. ed. International Wheat Genetics 
Triticum cesrivurn L. varieties Sixth International Wheat Sym posurm. Kyoto. .apan.
 
with several Agropyron and Genetics Symposium. Kyoto,
 
Elynus species. Agronomy Japan.
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Table 1. Intergeneric hybrids produced in 1983 and maintained in the greenhouses 
at El Batan, Mexico. 

Hybrid combination* 

T. turgidum cv. CocoritiA. acutum 
/A. campestre 
IA. intermedium 
/A. junceum 
/A. pulcherrimum 

T. turgidumn 	cv. Mexicali/A. intermedium 
/A. junceum 
/A. podperae 
/A. pulcherrimum 
/A. varnense 

T. turgidum cv. Yavaros/A. acutum 
IA. intermedium 
IA. varnense 

Chromosome 
number and 
ploidy level 

n = 5x = 35 
n = 6x = 42 
n = 5x = 35 
n = 4x = 28 
n = 5x = 35 

n = 5x = 35 
n = 4x = 28 
n = 5x = 35 
n = 5x = 35 
n = 5x = 35 

n = 5x = 35 
n = 5x = 35 
n = 5x = 35 

T. turgidum cv. Capelli (Ph Ph)/A. acutum 	 5x = 35n = 
IA. intermedium n = 5x = 35 
IA. varnense n = 5x = 35 

T. aestivum cv. Chinese Spring (mono 5B)/A. carnpestre n = 7x = 49 

T. aestivum cv. Chinese Spring (PhPh)/A. acu tum n = 6x = 42 
/A. caespitosum n = 5x = 35 
IA. intertnedium n = 6x = 42 
/A. rrichophorurn n = 6x = 42 
IA. varnense n = 6x = 42 

T. aestivum cv. Chinese Spring (mono 5B)/Ha. villosa n = 4x = 28 

*T. = Triticum, A. = Agropyron, Ha. Haynaldia. 

Table 2. Backcross seea set and cytological data of F1 hybrids and backcrosses produced in 1982 and advanced in 
1983. 

Number of 
Number of BCI somatic backcross Number ofAlien species as F1 somatic backcross chromosome II BCI F1

pollen parent with chromosome I number plants plants 
T. aestivum 	 number seeds obtained range obtained obtained 

A. acutum 	 42 20 45-63 33 22 
A. caespitosum 	 35 3 56 6 -
A. campestre 	 49 0 
A. curvifolium 35 	 53-5613 	 96 80 
A. gentryi 	 42 2 61 -63 4 3 
A. intermedium 42 16 60-63 22 -
A. juncoum (2x) 20 45 42-50 216 63 
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Table 2. (Cont'd) 

Alien species as 
pollen parent with 
T. aestivum 

F1 somatic 
chromosome 

number 

Number of 
backt;oss 

I 
seeds obtained 

BCI somatic 
chromosome 

number 
range 

Number of 
backcross 

II 
plants 

obtained 

Number of 
BCI F1 

plants 
obtained 

A. iunceum (4x) 
A. junceurn 

(spp. meditrraneurr 
A. podpeon 
A. pulcherrimum 
A. rechingeri 
A. repens 
A. repens-

A. desertorum (C-3) 
A. scirpeum 
A. scythicum 
A. stipifolium 
A. trichophorum 
A. varnense 
E. angustus 
E. cinereus 
E. giganteus 
E. triticoides 

35 

42 
42 
42 
35 
42 

35 to 56 +t 3 

35 
35 
35 
42 
42 
63 
35 
35 
35 

41 

9 
5 

30 
10 
3 

21 
14 
12 

1 
29 
44 

0 
1 
5 
2 

44-56 

44 - 72 
60-63 
52-63 
56-57 
61 -63 

51 - 57 
40-56 
41 -56 

54 
49- 63 
48-63 

56 
56 
56 

62 

-
16 

132 
20 
12 

62 
274 

3 
14 
43 
78 

11 
9 
5 

15 

-
-

212 
23 

-

27 
83 

-
4 

80 
18 

18 
-
9 

Blanks = data not obtainable. Dash 
1.A. = Agropyron, E. = Elymus 
2. Flowered but failed to set seed 
3. Telocentric chromosome. 
4. Remained vegetative. 

= plants not produced. 

Table 3. Backcross I (intergener'c hybrid/wheat) combinations selected for rapid 
advance. 

Alien species1 

involved 
Characteristic tc, be 
incorporated into vwheat Gene transfer methodology 

A. junceum 2 

,A. junceum3 

A. scirpeum3 3
A. curvifolium 

Salt tolerance 
Salt tolerance 
Salt tolerance
Salt tolerance 

Addition line, induced transfer 
Natural recombination 
Synthetic genome induction 
Synthetic genome induction 

4A. elongatum 
s 3 

Ae. crassa 
Ae. cylindric 3 

Ae. variab~lis 
S. cereale 

Salt tolerance, 
Helminthosporiumresistance 
Karnal bunt resistance 
Karnal bunt resistance 
Karnal bunt resistance 
Improved copper efficiency 

Natural recombination 

Induced transfer 
Induced trarsfer 
Induced translocation 
Induced translocation 

1. A. = Agropyron, A7. = Aegilops, S. 
2. 2n = 2x = 14 
3. 2n = 4x = 28 

= Seca Fe. 

4. 2n= 10x = 70 
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Table 4. Intergeneric hybrid progenies observed under field conditions in Mexico. 

Intergeneric combinations from Chromosome Location anc! number of lines observed 
which field proge'iies were number 
derived I range CIANO Poza Rica2 El Batan Toluca 

T. aesrivurn/E. 71'anteus 41 to 48 +t 3 2323 604 3023 4955 
T. aesti:,uriA. distichum 40 Lo 50 1267 1044 3466 4865 
T. aestivwmA. elongatum 44 to 61 46 234 335
 
',aestivum/A. junceum 
 44 to 63 77 
T. aestivum/H. vulgare 42 to 47 162 
T.aestivum/A. podperac 46 to 63 6 
T.aestivumn/A. scythicum 42 to 52 12 
E. canadensis/T. aestivum 44 to 50 34 
A. fibrosumiT. turgidum 56 2 
T. turgidum/A. distichum 56 9 
T. turgidum/A. elongatum//T turgidum X 39 

Miscellaneous X 206 
Progenitors 14 to 42 654 

X = data oot vet obtained. 
Planks = not planted at that location. 
1. T. = Triticum, E. = E/ymus, A. = Agropyron, H. = Hordeum. 
2. The second planting, comprised of 1836 lines, was discarded. 
3. Telocentric chromosome. 
4. Selections made for Helminthosporium sativum resistance. 
5. Selections made for Fusarium graminareum resistance. 

Table 5. Some CIMMYT Triticum aestivum L. materials containing the IB/I R translocation from Petkus rye.
Translocation sources are the varieties Aurora, Kavkaz, Weique-Red Mace and derivatives. 

Number Number 
Variety or cross of lines Variety or cross of lines 

SNB"S" 5 IAS63-ALD"S" x GTO-LV 3
 
LI RA"S" 10 KVZ-K4500L.6.A.4 1
 
TES-MUS"S" 1 KVZ-7C 
 1
 
ALD"S"-MN 72130 1 JUP-ALD"S" 1

MON"S"-KVZ 1 ALD"S" x ERA(3)-SN64/ALD"S" 1
 
KEA"S" 7 (KVZ/TOB-CTFN x BB)BLO"S" 2
 
KVZ x BB-CHA/TRM 1 KVZ-J8216.67 x SIS"S" 1
 
CHAT"S" 3 ASP"S"-BJY"S" x ALD"S" 1
 
KAL-BB x ALD"S" 
 1 KVZ-HD2009 1
 
GOV-AZ x MUS"S" 1 CRT-ALD"S" 4
 
KVZ-JUP x HD2206/SIS' S" 1 TOB"S"/CN067-JAR x KVZ 1

MAYA-MON"S" x KVZ-TRM 1 CVA"S" 2
 
MUS"S"-PTM x MAYA-ALD"S" 1 GHK"S" 
 1 
GOF"S"-ALD"S" 1 GSV 1
 
KVZ-CGN 
 I KLT"S" 1
 
KVZ-CN067 x PJ 1 MAD"S" 2
 
PF70354-MUS"S" 3 PAM"S" 1
 
(IAS58-1AS55 x ALD"S"/MRNG) ALD"S"- PHO"S" 1
 

IAS58.103A x ALD"S" 1
 

http:KVZ-J8216.67
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Table 6. CIMMYT wide -.rosses program collaborators. 

Location Investigator Objectives 

England Dr. Colin Law Monosomic series in Glennson 81 
Cambridge Salt tolerance transfer 

Helminthosporiumsativum resistance 
transfer 

Wales. -angor Dr. Garreth Jones Salt tolerance screening 

USA, Missouri Dr. Gordon Kimber Mathematics of chromosome pairirg 
Aegilops spp. as source of stress 

tolerance 

USA, Colorado Dr. Murray Nabors Tissue culture for alien transfers 
associated with salt tolerance and 
inducing recombinatioit 

USA, Utah Dr. Douglas Dewey Range grass cytogenetics 
Hybrid production 

USA, Utah Dr. John Carman Apomictic gene trarsfer frcm 
Agropyrun scabrum 

Table 7. Resistances incorporated into wheat through 
translocation from alien species. 

Translocated 
wheat 

Disease or pest Alien species* chromosome 

Stem rust A. elongatum 6A 
Leaf rust A. intermedium 7A 

Ae. umbellulata 6B 

Leaf rust and 
powdery mildew S. cereale 4A 

Green bug S. cereale 1A 

* A. = Agropyron, Ae. = Aegilops, S. = Secale 
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Germplasm Development
 
R. Rodriguez R. 

Introduction than the check varieties, Ciano 79 From such varieties, isogenic lines inThe role of basic germplasm and Ciano 67. Further observation is which height and earliness have beendevelopment in the wheat program necessary to determine whether the modified have been developed. Theseat CIMMYT is to develop materials of differences are stable and actually are now being tested for yield and,
bread wheat, clurum wheat, triticale significant. 
 through nurseries sent to appropriateand rye with special characteristics, parts of the world, for the aluminumsuch as high protein content or large Another interesting aspect is loaf tolerance and disease resistance
grain. These are then improved with volume. Many of the tested lines had 
 characteristic of the original varieties.respect to yi.ld and plant type and a greater volume than the checks, To date, the lnfo-matlon we havemade available to the breeding particularly the line CMH73A.497- received from these nurseries is 
programs, which use them to Her.77 2 (Table 2). This gave a loaf incomplete. lowever, some positivedevel:)p new CIMMYT lines, volume of 1015 cubic centimeters, results are being received fromSignifieant advances were madc in which is very high compared with the cooperators.

1983, especially in bread and durum 715 cubic centimeters of Ciano 79

wiheats, and the 860 cubic cent'meters of The present work is fbeused on 

Ciano 67. crossing the better isogenic lines inBread Wheat an attempt to obtain material whichThe principal emphasis in this part of Disease resistance in aluminum- combines good. tolerance to
the program in 1983 was on tolerant germplasm-The aluminum with resistance to the
combining broad disease resistance development of germplasm resistant greatest possible number of diseases.
and tolerance to high levels of free to diseases and tolerant of high free It is hoped that during the 1983-84aluminum, developing isogenic lines aluminum levels is one of the main cycle, uniform lines will be availablefor leaf rust resistance, transferring projects in the program. Itis known for pathological studies and tothe solid stem character from durum that many Brazilian varieties have determine the degree to which we areto bread wheat, and improving low yields but are tolerant of high reaching our objectives.
certain components of yield. It aluminum levels and resistant to the 
appears that attempting to increase diseases most common in Brazil. 
bread wheat protein content will be
 
futile, so this project is receiving less
 
attention than in prev~ous years.
 

Protein content-In 1983, the effort
 
put into this project was considerably
 
reduced for two reasons:
 

" 	The material has been improved
 
sufficiently that it can now be
 
handled in conventional
 
improvenent programs.
 

* 	Although some lines show a
 
certain degree of improvement, in
 
general Ithas been found that the
 
quantity of protein produced is no
 
greater than that inconventional
 
varieties.
 

The material tested in the 1981-82 
cycle produced less protein than 
commercial varieties, as can be seen 
in the report for 1982. During the	 



1982-83 cycle, there were four field 
trials for productivity. in which 92 
high protein lines were studied. 
Fables I and 2 show that in general 
the results for 1982-83 are similar to 
those observed in 1981-82. 
Nevertheless, In Table 2 there are two " 
lines, CAL-NH x CMH73A.497/Her.77 .,
and CMH73A.497-Her.77 2 . which 
produced more protein per hectare Ing. R. Rodriguez (right), head of the germplasm development program, with a 

visiting scientist. 

http:CMH73A.497-Her.77
http:CMH73A.497/Her.77
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Leaf rust resistance-The single 
genes Lr9, Lrl9, Lr20, Lr21 and Lr24 

varieties, but none were superior as 
can be seen in Table 3, which 

Yield components-During the 
1982-83 cycle, a yield trial was 

are being utilized to develop isogenic 
lines which will be used to form 

presents the results of 
seven trials. 

one of these planted with lines having 
modifications of one or more 

multilines of Yecora 70 and Nacozari components of yield, such as number 
76. Some of these genes are also 
being incorporated into the new 

In 1983 tie best lines with Lr9. Lrl9 
and I.r24 were included in tile 

of grains per spikelet, number of 
spikelets per spike, number of grains 

varieties, such as Ciano 79, Genaro international nurseries to observe and spikelets per spike and size of 
81, Glennson 81, and Seri 82. In 
addition, some crosses are being 
made to combint. several of these 

periormance and to determine their 
eifectiveness under a variety of 
conditions. ''lic inforniation received 

grain. These materials had poor 
g; ains and poor agronomic type 
(Table 5), but they were considered 

genes so as to increase protection 
against leaf rust. 

to date is reported in Table 4. good enough to initiate trials which 
will give us a preliminary idea of their 

At the sanie time, testing continues 
Insect resistance- -For several years 
work has been conducted to develop a 

vield potential. 

ol the advanced isogenic lines 
coming fron Yccora 70,Jupateco 73, 
Caleme 7 1. Inia 66, Tanori 7 1, 

bread wheat with a solid stem and a 
good agronomic type. At present, 
there are lines in existence which 

At present. the project is being 
directed toward improving filling. size 
and weight of grain, as well as 

Sonalika, and others. into which have 
been incorporated Lr9. Lr19 and 
Lr24. These genes have been 

comline these characteristics; 
nevertheless, it is nccessary to 
introduce the solid sten characteristic 

increasing tillering (Figure 2). To this 
endi. crosses are being made with a 
diversity of naterials such as those 

demonstrated to be effective under into a broader and more diversified noted in tile following: 
the conditions at the Yaqui Valley range oftgerinplasin. 
Agricultural Experiment Station 0 t-igh-yielding lines and varieties 
(CIANO) and the El Batan Experiment It has been observed that the solid from the conventional bread wheat 
Station (Figure 1).Many of the tested sten character in duruni wheat is improvement program 
lines yielded more than their superior to that in bread wheat. 
recurrent parents; however, in the 
1982-83 cycle. 139 lines we,-e tested 

Consequently. interspecific crosses 
arc being made to see if there is a 

0 Germplasm which Is unrelated 
existing CIMMYT germplasm 

to 

in seven yield trials and some possibility of transferring the Clurum 
produced as much as the commercial type of solid stem to bread wheat. 0 Other species, including triticale 

j Durum Wheat
In durum wheat the approach is 
similar to that in bread wheat: at first 
efforts are made to improve single 
characteristics and later, if necesary. 

they are worked with in combination. 
Bread wheats have frequently been 
used a-sa Source of characteristics for 

improving the durums: this has been 
the case with dwarfing, solid stem. 
yield components and early maturity, 
which are some of the principal 
characteristics being manipulated in 
this part of the program. 

Dwarfing-It has been reported in 
previous years that various triple 
dwarf, isogenie lines of Cocorit 7 1. 
Mexicali 75. Tehuacan 60,and others 
are now in advanced generations. 
There has been a satisfactory 
recovery of the durum wheat 
phenotype in this material and 
currently little time is dedicated to 
Improving this characteristic. 

Figure 1. Effect of Lrl9 Incorporated into Yecora 70. Note the number of leaf 
pustules in Yecora 70 (left) and their absence Iu Yecora 70 + Lr19 (right). 
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Solid Stem-There are two sources 
of genes for the development of 
durum wheat with solid stems, one in 
durum wheat itself and another in 
bread wheat. Lines with solid stem 
have been selected from the material 
currently available and used to make 
new crosses in order to diversify 
smewhat the germplasrr, which 
carries this characteristic. Some of the 
iines with better agronomic type and 
a solid stern come from the cross 
CMH82.69,t; new crosses are being
made with these. 

Yield Components- Increased 

number of spikelets per spike was 

transferred from bread wheat to 

durum. while increased number of 

grains per spikelet originated 

separately in both bread and durum 
wheats. Currently, various lines of 
duruni wheat show improvement in 
these characteristics, although fertility
and grain filling in these lines are 
very poor. In general, the 
development of durul wheats with a 
larger number of spikelets per spike 
and grains per spikelet is less 
advanced than in the bread wheats, 
On the other hand, lines with large

grains with acceptable fullness and a
 
good agricultural type have been
 
produced, making it possible to
 
include these in yield trials in te
 
next cycle.
 

Earliness-Early maturation is a4 
characteristic of great Importance hat 
the basic germplasm development 
program is seeking to improve by 
means of interspecific crosses. For the 
most part, durum wheats are being
crossed with early bread wheats, such 
as Sonora 64, Sonalika and some 
lines derived from CMH73A.497 
(earlier than Sonalika). Various lines 
derived from CMH73A.497 x 
Mex.75 2 , are earlier than Mexicali 75,
which is one of the earliest varieties 
among the durum wheats. As 
expected, grain production is very 
poor in the earliest lines. At present
the principal objective of this effort is 
to maintain earliness while increasing
yield. This is being pursued by simple
crossing and backcrossing with the 
higher-yielding varieties in the 
conventional durum wheat 

Triticale 
At the present time, most of the work 
related to the improvement of triticale 
is based on crosses of triticale with 
bread wheat. From our experience 
with these crosses, it is clear that it is 
possible to transfer genes in both 
directions. When Beagle was crossed 
with a dwarf, early maturing, 
beardless wheat, lines were recovered 
that were phenotypically triticales, 
but with a short stein, beardless spike
and earlier maturation than Peagle.
Similarly, wheat types with a larger 
spike than the wheat parent were 
recovered. In crosses of triticale with 
Nacazori 76 (susceptible to leaf rust), 
triticales were obtained with a more 
uniform short stem than in 
conventional triticales, along with 
wheat phenotypes resistant to leaf 
rust. Triticale x Norteio 67 
(susceptible to leaf rust) has yielded 
lines with \'erv large spikes, 
resistance to leaf rust and a 
phenotype intermediate between 
triticale and wheat. In crosses with 
Super X, wheat phenotypes were 
obtained with a pubescent pedunicln 
like the hexaploid triticales. Grain 

Germplasm Development 

filling uid vitreousness has improved 
considerably in lines with a plant
height between 70 and 90 
centimeters, particularly in material 
which contains CMI-174A.888. The 
crosses CMH80.1022 and 
CMH81.I 148 produced triticales with 
36 to 40 spikelets per spike, a height 
of 70 to 90 centimeter;, earlier 
maturity than Beagle and a more 
tuilbrm grain size with fewer 
shrivelled grains than Beagle. 
Triticales derived froln triticale x 
wheat crosses have demonstrated 
greater uniformity in characteristics 
such as height. earliness and grain 
filling. 

In the 1983-84 cvcle, some of the 
wheats and titticales derived from 
triticale x whVat crosses will be tested 
for yield. In addition, the triticales will 
be tested for their milling and bread
making qualities and for premature 
sprouting. The wheat types will be 
observed for their tolerance te high
aluminum levels and for their disease 
resistance. 

improvement program. Figure 2. Variation in tillering. Many large-spiked wheats have few stems 
(plants on the left) but the number of stems can be increased to different 
degrees (plants on the right). 
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Rye 
The principal goal of the work with 
rye is to develop ryes which will be 
appropiate for ,he formation of new 
and better trticales. For several 
seasons, a small program of 
individt-al selection has been 
maintained in populations of about 20 
varieties. These varieties were grown 
side by side and open pollinated lor 
various generations, making them 
very heterogeneou3. From these 
heterogenous populations, individual 
plants were selected. Their progenies 
were planted in isolation and selected 
repeatedly for characteristics such as 
height, earliness, disease resistance, 
fertility, spike type, grain type, etc. 
The objective is to develop 
homozygous lines for each of these 
characteristics. 

Snoopy is the variety that has been 
selected for the greatest number of 
generations: currently some of its 
lines are being used as the principal 
sources of dwarfing and earliness in 
crosses intended to improve the 
characteristics of all tall, late-
maturing rye varieties. From these 
crosses, more than 100 lines have 
been obtained, which are gradually 
approaching an acceptable level of 
homozygosity. 

International Nurseries 
During 1983, four international 
nurseries were prepared and sent to 
different locations as determined by 
requests and the appropriateness of 
tile location for observing the 
material. Tile Mrseries and the 
number of each sent are as follows: 

Yield components in bread 50 
wheat 

Yield components in durun 20 
wheat 

Resistance to leaf rust 43 

Aluminum tolerance and 34 
disease resistance 

Total 147 
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Table 1. Performance of germplasm with high protein content included in experiment no. 1 at 
CIANO in 1982-83. 

Variety or cross and pedigree 
Yield 

(kg/ha) 
Protein content 

(kg/ha) (0/0) 

Loaf 
volume 

(cc) 
Days to 

flowering 

Plant 
height 
(cm) 

TESIA 79 6250 521 11.8 635 76 70 

CMH75A.66-CNO.79 
CMH79A.21-1B-5Y-1B-0Y 5722 564 12.7 780 74 85 

CMH75A.66-CNO.79 
CMH79A.21-5B-1Y-3B-OY 5708 516 11.8 700 70 80 

CMH75A.66-CNO. 79 
CMH79A.21-5B-4Y-7B-OY 5708 526 12.6 690 70 15 

CMH75A.66-CNO. 79 
CMH79A.21-5R-1Y-1B-0Y 5556 506 11.8 665 70 75 

CMH75A.66-CNO. 79 
CMH80.15-3Y-1B-OY 5542 450 12.2 710 72 85 

CMH75A.66-CNO. 79 
CMH79A.21-5B-4Y-3B-OY 5292 493 12.8 660 68 80 

CMH75H.66-CNO. 79 
CMH79A.21-5B-1Y 4B.2Y-0B 5222* 501 12.2 710 70 75 

CMH75A.66-CNO. 79 
CMH80.15-3Y-5B-4Y-08 5028 487 12.4 720 68 70 

CMH75A.66-HER.77 x 
CMH75A.66 
CMHBO.127-1Y-1B-OY 4833 461 12.9 840 76 80 

CMH75A.66-HEH.77 x 
CMH75A,66 
CMH80.127-2Y-1B.OY 4833 521 14.5 865 72 80 

CMH75A.66-CNO, 79 
CMH79A.21-5B-4Y.1B.3Y.OY 4819* 471 13.0 695 70 75 

CMH75A.66/RON.2-FND x SX 
CMH80.37-1Y.3B-OY 4639 449 12.9 750 75 80 

CMH75A.66-HER.77 
CMH79.14-4Y-1B-2Y.3B.0Y 4625 532 15.0 930 70 75 



Table 1. (Cont'd) 

Variety or cross and pedigree 
Yield 

(kg/ha) 
Prot;n content 

(kg/ha) (0/0) 

Loaf 
volume 

(cc) 
Days to 

flowering 

Plant 
height 
(cm) 

CMH75A.66-CNO. 79 x 
CMH75A.66 
CMH80A.78-IB-7Y-OB 4472 458 13.9 850 75 75 

CMH75A.66 
CMH75A.66-8B-1Y-4B-1Y-0B 4444 502 15.7 865 73 75 

CMH75A.66 
CMH75A.66-8B-1 Y-4B-1 Y-5B-
OY-5B-OY 4444 479 15.3 980 73 70 

CIANO 67 4236 420 12.9 865 65 75 

CMH75A.66 
CMH75A.66-8-1 Y-4B-1 Y-5B-
3Y-1B-OY 4208 466 15.3 855 75 75 

CMH75A.66-HER.77 x 
CMH75A.66 
CMH80.127-2Y-5B-OY 4111 430 14.5 855 76 85 

CMH75A.66-CMH76.173 
CMH79A.87-1B-1Y-1B-OY 4069 429 14.6 750 73 70 

CMH75A.66-CMH76.217 
CMH8O.82-1Y-3B-OY 4014 393 15.2 775 70 75 

CMH75A.66-CMH76.217 
CMH8O.82-1Y-1-0Y 3931 378 15.4 760 68 75 

CMH75A.66-CMH76.217 
CMH80.82-4Y-1B-OY 3000 343 16.2 850 68 70 

RON2-FND 
4 

CMH78A.30-1B-1Y-1B-1Y-
1B-2Y-OB 2292 230 14.4 805 68 75 

L.S.D. 0.01 = 1490kg/ha for yield 
L.S.D. 0.05 = 1 100kg/ha for yield 
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Table 2. Performance of ge.mplasm with high protein content included in enperiment no. 4 et 
CIANO in 1982-83. 

Varietv or cross and pedigree 
Yield 

(kg/ha) 
Protein content 

(kg/ha) (0/0) 

Loaf 

volume 
(cc) 

Days to 
flowering 

Plant 

height 
(cm) 

CIANO 79 7306 520 9.7 715 80 80 

CAL-NH x CMH73A.497/HER. 77 
CMH79.196-6Y-3B-4Y-1B-OY 6097 628 13.1 865 70 75 

CMH73A.497-HER.77 
2 

CMH78A.217-8B-3Y-4B
1Y-3B-0Y 6028** 540 12.6 1015 72 75 

CMH73A.497-HER.77 
2 

CM H78A.217-8B-3Y-4B-1 Y
4B-1Y-0B 5583 511 12.8 880 74 75 

CMH73A.497-HE R.772 

CM H78A.217-8B-3Y-4B- 1Y-
5B-2Y-OB 556 '4 12.5 920 74 75 

CMH76.173-TESIA 792 
CMH80.153-5Y-4B-OY 5528 482 12.1 695 75 75 

CMh73A.497-H ER .772 

CMH78A.217-8B-1Y-4B-1Y-
5B-OY 5472 492 12.8 890 73 75 

CIMMYT SEL. (KLEPPER) 5417 519 12.7 760 72 80 

CMH73A.497.H ER.772 
CMH78A.217-8B 1Y-4B-
1Y-2B-OY 5167 465 12.7 895 73 75 

NH/C113449//CC-INIA/CNO-7C 5167 422 11.7 675 86 80 

CIMMYTSEL. (KLEPPER) 5097 506 13.3 825 73 80 

CIMMYTSEL. (KLEPPER) 5097 489 12.9 875 76 80 

(RON2-FND x H567.71/CNO.67) 
HER.77 (RON2-FND x H567.71/ 
CNO.67) 
CMH79A.149-3B-1Y-3B-OY 5042 504 13.3 820 74 65 



Table 2. (Cont'd) 

Variety or cross and pedigree 
Yield 

(kg/ha) 
Protein content 

(kg/ha) (0/0) 

Loaf 
volume 

(cc) 
Days to 

flowering 

Plant 
height 
(cm) 

CMH76.173-NAC.76 
CMH78A.1 17-2B-7Y-18-3Y-
3B-OY 4958 472 12.8 570 74 70 

CMH73A.497 ZA.75 2 

CMH79A.126-1B-1Y-1B-4Y.0B 4917 405 11.9 760 77 70 

CMH73A.497 x CNO.67-SX 2 

CMH79A.130-4B-2Y-1B-3Y-OB 4833 453 13.0 865 70 75 

CMH76.207-CMH76A.9122 
CMH79A.173-4B-4Y-1B-0Y 4597 412 11.9 760 70 65 

CIMMYTSEL. (KLEPPER) 4597 503 15.0 920 74 90 

CIANO 67 4528 461 13.2 860 68 75 

CIMMYT SEL. (KLEPPER) 4417 423 13.4 840 72 75 

CMH76.217-CNO.79 
CMH79A.105-9B-3Y-2B-0Y 4097 348 12.6 860 70 60 

CMH76.217-CMH76.207 
CMH78A.141-17B-1Y-1B-3Y-
1B-OY 3625 370 14.7 740 70 65 

CMH73A.497-H570.71 x 
CMH73A.497 
CMH76.173-4Y-3B-6Y-7B-OY 3236 332 14.6 840 66 65 

CMH73A.497-H570.71 x 
CMH73A.497 
CMH76.173-4Y- 18-2Y-1 B
1Y-3B-1Y-4B-0Y 2694 269 14.5 800 66 80 

CMH73A.497-H570.71 x 
CMH73A.497 
CMH76 173-4Y-3B-6Y-1B-0Y 2472 249 14.4 825 68 65 

L.S.D. 0.01 121 kg/ha for yield 
L.S.D. 0.05 = 894kg/ha for yield 
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Table 3. Performance of 22 lines resistant to Puccinia recondita and three checks at 
CIANO in 1982-83. 

Variety or cross and pedigrme 
Yield 

(kg/ha) 
Reaction to 

leaf rust* 
Days to 

flowering 

Plant 
height 
(cm) 

GLENNSON 6528 30R-MR 84 90 

NACOZARI 76 6472 60S 77 85 

RL6010-iNIA66 
6 

CMIH 79.728-1Y-7B-1Y-3B-0Y 6125 0 72 80 

RL6010-1NIA66 
4 

CMH78.616-6Y-7B-1 Y-1 8-1 Y-1 B-0Y 5931 0 74 80 

RL6040-1NIA66 
3 

CMH78A.672-1B-3Y-2B-1Y-5B-OY 5917 0 74 85 

RL6010-1NIA66 
4 

CMH78.616-6Y-2B-3Y- 10B-0Y 5903 TR 74 80 

RL6040-1NIA66 
3 

CMH78A.672-3B-1 Y-1 B-2Y-0B 5653 0 75 80 

RL6040-IN IA66 3 

CMH78A.672-1B-3Y-2B-0Y 5653* 0 75 80 

RL6010-1 NIA66 6 

CM H79A.707-6B-2Y-2B-0Y 5500 0 72 80 

AGENT - INIA66 3 

CMIH 78A.680-63B-,Y-3B-1Y-1B-0Y 5500 TR 72 70 

RL6010-1NIA66 
5 

CMH79.726-1Y-1B-2Y-3B-0'( 5472 0 75 85 

RL6010-1NIA66 
5 

CMH78A.666-4B-3Y-1B-2Y-5B-0Y 5472 0 70 85 

RL6010-1NIA66 
6 

CMH79.728-1Y-7B-1Y-1B-0Y 5458 0 74 75 



Table 3. (Cont'd) 

Variety or cross and pedigree 
Yield 

(kg/ha) 
Reaction to 

leaf rust* 
Days to 

flowering 

Plant 
height 
(cm) 

RL6010-1NIA66 6 

CMIH 79.728-6Y4B-lY-21B-1 Y-OB 5403 0 70 85 

RL6010-1NIA66 
5 

CMH78A.666-1B-3Y-1BY-1B-2Y.0B 537 5 0 73 80 

RL6010-1NIA66 
6 

C M H 79A. 707-6 B-4 Y-2 B-OY 5361 0 72 80 

RL6010-1NIA66 
6 

CMH79.729-1Y-7B-1Y-18.0Y 5306** 0 70 80 

AGENT-INIA66 
3 

CM H79A.717-8B-2Y- 1B-0Y 5236 0 70 75 

INIA 66 5236 60S 73 75 

R L6040-IN IA66 4 

CMH79,738-3Y-6B-3Y.0Y 5222 TMR 74 85 

RL6040-1NIA66 
4 

CMH79.738-3Y-6B-3Y-1B-OY 5167 0 75 85 

RL6040-1NIA66 
4 

CMH79.738-3Y-6B-3Y-4B-OY 4917 0 74 85 

RL6010-1NIA66 
6 

CMH79.729-3Y-4B-OY 4764 TrI 74 80 

AGENT-INIA66 
6 

CMH80o-552-1Y-1B-2Y-OB 4750 0/50S 72 80 

RL6010-1NIA66 
4 

CMH78-616-6Y-2B-3Y-5B-0Y 4697 TMR 74 85 

* Leaf rust reaction =modified Cobb scale 
L.S.D. 0.01 = 1280kg/ha for yield 
L.S.D. 0.05 = 945kg/ha for yield 
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Table 4. Reaction *to leaf rust of lines carrying resistanr,: --,Ties in eight locations. 

Gene Egypt Bangladesh 
(line or variety) USA Ecuador Portugal China (a) (b) (c) (d) Pakistan Thailand 

Lr9 TR-MR 0 0 0 0 MR-S 0 0 R 0 
(RL6010) 

Lr19 TR-MR 0 0 0 0 MS-S 0 0 R 0 
(Agatha) 

Lr24 TMR 0 0 0 0 MS-S 0 0 R 0 
(Agent) 

*Modified Cobb scale. 
a. Sakha Agricultural Research Station 
b. Gemmeiza Research Station 
c. Jessone Experiment Station 
d. Joydebpur Experiment Station 

Table 5. Some yield components of large spike lines at CIANO in 1982-83. 

Plant 
Yield Days to height 

Variety or cross and pedigree (kg/ha) flowering (cm) 
AGENT-CMH76.10842 

CMH79.750-2Y-4B-2Y-1 B-2Y-OB 6750 87 95 

CIANO 79 6500 80 85 

2 
ERA-SX 

CMH78.792-2Y-1B-1Y-1B-OY 6056 79 80 

CMH76A.912-CMH76A.769 
CMH78A.818-1B-3Y-1B-2Y-0B 6028 76 80 

PEC-CMH76.10842 
CMH79.708-3Y-1B-3Y-18-1Y-OB 5611 76 75 

CMH76A.912-CMH76A.769 
CMH78A.818-1B-3Y-1B-3Y-OB 55b6* 79 85 

CMH74.638 x FURY-KAL 2/PVN"S" 
CMH78.790-1Y-2-2Y-i 8-1(-0B 5528 77 80 

2
CMH76A.769-CN079 

CMH79A.800-1B-4Y-2B-OY 5444 80 100 

' CMH74.638 x FURY-KAL 2 /PVN"S 
CMH78.790-1 Y-28-2Y-1B-2Y-OB 5417 77 80 

CMH76.1330-CMH77A.917 
CMH79A.1384 3B-5Y-4B-1Y-OY 5417 77 90 



Table 5. (Contd) 

Variety or cross and pedigree 
Yield 

(kg/ha) 
Days to 

flowering 

Plant 
height 
(cm) 

CM H74A.630-SX 
CMH77A.788-1 B-1 5Y-1B-2Y-1B-OY 5389 80 90 

CMH76A.912-CMH76A.769 
CMH78A.81 8-1 B-3Y-1 B-1Y-4B-OY 5389 79 85 

CMH74A.630-MAYA"S" x CMH74A.630 
CMH76A.912-7B-2Y-48-0Y-3B-0Y 5333 80 90 

CMH74A.630-SX 
CMH77A.788-I B-I 5Y-5B-1 Y-1B-OY 5250 80 100 

CMH76A.912-CMH76A.769 
CMH78A.818-1B-3Y-1B-2Y-1B-OY 5194** 77 80 

CMH74A.630-SX 
CMH77A.788-1B-15Y-5B-1Y-4B-OY 5111 80 100 

ALONDRA 1-CMH77A.917 
CMH79.215-1Y-3B-2Y-1 B-6Y-OB 5056 72 75 

CMH76.1084-CMH72A.429 
CMH78A.830-1B-3Y-1B-1Y-!B-OY 4944 79 75 

ALONDRA"S"-CMH76.951 
CMH78.353-7Y-1B-1Y-4 Y-2B-OY 4889 86 55 

CMH74A.630-HERMOSILLO 772 
CMH78.798-3Y-1B-1Y-1B-1Y-1B-OY 4833 72 85 

ALONDRA"S"-CMH76.951 
CMH78.353-7Y-1B-1Y-4B-2Y-OB 4806 86 60 

PEC-CMH76.10842 
CMH79.708-3Y-1B-3Y-1B-3Y-OB 4778 79 75 

CMH76A.912-CMH76A.769 
CMH78A.818-1B-3Y-1B-1Y-1B-OY 4722 79 80 

ALONDRA 1-CMH77A.917 
CMH79.215-1Y-5B-1Y-5B-OY 4417 80 80 

CMH77A.917-CMH75A.1t2 x CMH77A.917 
CMH79A.955-7B-6Y-38-0 . 4111 88 85 

L.S.D. 0.01 
LS.D. 0.05 

1624kg/ha for yield 
1199kg/ha for yield 
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Germplasm Bank
 
H.A. Sencer 

Introduction Seed Storage (2 10 entries), originating irom theThe CIMMYT wheat germplasm bank Fifty grams of seed for each of the third International Bread Wheatbecame operational in October. 1981, 8947 entries that were harvested at Screening Nursery (IBWSN) and thewhen the construction of its building the CIANO experiment station were fourth International Durum Screeningwas completed. The majority of the placed in the short-term storage room Nursery (IDSN). respectively, wereinstallations was completed in 1982 (active colkction) as shown in sent to cooperators in 1983. Inand the seed drying room became Table 1. The first group of seed, addition, quality data for the entriesoperational at the end of 1983. comprising 3371 entries, was placed originating from the 4th through 14th 
in the drying room in December. to IBWSN were received during the year.In 1982 and 1983 priority was given be transferred to the medium-term 

to the elimination of unnecesary storage room (base collection) upon Information Bank

and/or duplicated entries, and to up- termination of drying. 
 To finalize the elimination ofdating the seed Increase, rejuvenation duplication in the base collection,
and evaluation of the base collection. Seed Distribution each nursery was compared with an
Elimination of unnecessary and/or 
 In response to requests, 3998 samples average of four other nurseries. Aboutduplicated entries left the bank's base were distributed in 1983 (Table 1). 700 nursery comparisons were madecollection at 20,183 entries, and its Most of these involved a considerable (without the aid of the computer) Inactive collection at 3.013 entries Lv amount of infornation retrieval and 1983. Thousands of entries werethe end of 1983. large quantities of seed were compared with one another as to their 

requested. origins, pedigrees and/or names. ASeed Introductions 
 listing of all land -aces,commercialDuring 1983, 9035 new entries were Evaluation varieties and special lines of bread
added to the base and active The morphological and agronomic 
 wheat. durum wheat, triticale andcollections of the bank, as shown in characteristics of the entries sown for barley was also prepared as part of
Table 1. Entries of primitive cultivars, seed increase and/or rejuvenation this operation.

commercial varieties, wild species and purposes at CIANO during the winter
other special lines, which were of 1982-83season were recorded. In The introduction. storage, distributionincluded in the observation lines and addition, the leaf rust reactions of the and seed increase/evaluation booksmiscellaneous nurseries of the barley entries in the same nursery were prepared manually. Thebreeding programs mid/or received were recorded jointly with the preparation of introduction books forfrom other sources, were included in pathology program. The first disease the six independent Inventoriesthe active collection, evaluation nurseries of bread wheat (bread wheat, durum wheat, triticale, 

Seed Increase (318 entries) and durum wheat barley, germplasm development and 
and Rejuvenation 

.. *.4 
Over 10,000 entries were sown at the 
Yaqul Valley Agricultural Experiment 
Station (CIANO) during the winter I,'. 

season of 1982-83, as shown in '. .
 
Table 1.Some parts of the nursery 
suffered from standing water due to 
poor levelling. The entries which 
showed low or no germination 
because of this problem were sown 
again during the 1983-84 winter 
seas.n at CIANO. U 

Dr. H. A. Sencer, curator of the wheat germplasm bank. 



CIMMYT wheat introductions) 
included refining the introduction 
data (i.e., correction and completion, 
separation of descriptors, etc.). 

Every individual seed request 
involved some sort of information 
retrieval (depending on the nature of 
the request) and was associated with 
a standard distribution list, which 
contains a required minimum 
amount of information. Producing 
these lists often involved a complete 
search of the inventories of individual 
crops, and in some cases retrieval of 
evaluation data. In 1983, the most 
unusual operation of this nature was 
the retrieval of Karnal bunt reactions 
obtained from the field inoculations 
during the 1981-82 cycle; this data 
search resulted in a 50 percent 
decrease in the number of entries to 
be tested in 1983. 

As a first step toward computc.ization 
of the germplasni bank data base, the 
introduction data for a part of the 
bread wheat inventory (third through 
eighth IBWSN) and the dunim wheat 

inventory (fourth IDSN) were entered 
into the computer. The field books for 
the disease evaluation nurseries were 
reproduced by computer. 

Future Plans 
In 1983, as in previous years. the 
principal emphasis was on re
organizing and up-dating the seed 
collection itself. This phase will end in 
1984, when the rejuvenated and 
increased seed from the 1983 cycle is 
dried, tested for gernanation. and 
stored. 

The next phase is the development of 
an automalCd data bank con-taining 
information on the agrononic. 
pathological, quality and cther 
characteristics, as well as introduction 
and storage data. for each entry. This 
will provide the breeders, cooperators 
and other users with ready access to 
the whole coliection. 

Table 1.Summary of CIMMYT's wheat germplasm bank activities in 1983. 

Activities (number of entries) 

Type or source 
of material 

BrPad wheat 
Durum wheat 
Triticale 
Barley 
Germplasm development 
CIMMYT wheat 

introductions 

Total 

Seed 
introduction 

2590 
1482 
809 
389 
222 

3813 

9305 

Seed 
increase, 

rejuvenation, 
evaluation 

2958 
1357 
2451 
2955 

222 

547 

10,490 

Additions 
to active Seed 

collection distribution 

2759 2344 
1269 80 
1954 278 
2397 -

84 -. 

484 1157 

8947 3859 
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Training
H.M. Hepworth, E. Knapp, and G. Kingma 

Introduction 
CIMMYT training programs are 
designed to strengthen and support 
the research capabilities of' 
cooperating cotiries. Muring 1983. 
in-service traiing progranms wcre 
carried oilt in cereal lmproveienl t 
(breeding and pat hology). production 
agronomy, ccreal tecehnology and 
experilmnt station nilliageltlici. 
addition the posidoctoral ai(d visitig 
scientist [)rogralus wT'-C unuslallY 
active. 

Several ('\''tsof spccia; ilitire'st 
occurred during tilt\ear: 

S'Il' addilion of l)r. G 'rhranud 
(Gerrvi) Kingia iot vloheat 
fraiiing program "'ill bring spccial 
eXllertise ilth:.- of ('crcalarea 

imlprovenient 


" 	 Our first I.'Au) Irii'll'cs f'oall 

Ziliiblwc participated inl tic 

trograli. 


SRecograizing ilh('iili~rtaiic, I1t 
high qualitv sccd. ('IMMY'I 
trainiing progranis (hot hi whc;itt a1d 
ullaize) devoted a ill wcck to a 
cOilcclit raltcd program. "Seed 
Week." Dr. Johnsoni E. I)oungas 
and Mr. Josef 'ort(,s fi'oli the 
itcrnational ('cter loi'I'ropical 
Agriciultrc (('IAT) scud uniit v'ry 
ably conduti'(d (his 'oursc. 

'raining at CIMMYT is iot t
 
simulatedi i'xl)riu'li('(. it is at re;it'life
situation with hands-on. learninlg-by
doing experiecii us Ill lit' fi'ld as

lt( traiiing ('eitr. (IMMY' ' 

emphasizes itt('leant ap)r)acht to 
idcentifving and solving probl'ms. l'he 
VOig sciCniSts from ('ooperatiing
countries work closely with seniorexets 1( '~l~ci. As part. of 
C(IMMYT stall. thus devcloping theirexpertise and onifidleii(T. As part of 
the trainiing prograim, each 
participant is prvided iti number (if 
text books, manuIals i11(d Othtir 
l)tiltions rClatC(o to their various 
fields of interest. Upon returning 
library Ior future "'efere'('c. basichur',.', ti(' t raii i('s have a 

The number o 'trainccsfrom 
counties w'lre wheat is n(it a 
traditiomil crop c(miJ) , increase.iuities to 
Thesc (tolliris are )ecoming 1lor. 
awarc oif Iheir )potliti.llor whlcat 
productioi anlId ilre anlxiols to gt1 
('s'archt'l iprogrii 1111i(T'vrl\'. 

Postdoctoral Program 

l i 1983 postdocloral il lows fromi 

(crmatN (2) Ihe Netherlands (1). 

India (I). Australia (1). t e United 
Kiligdoili (1). Afghlanislai (l)'11( the 
IJSA (1) wcrc vorkigi i lit' (lINMY]
whieta progralii. l'htev are integrated
ilnt) thit' p( grall -stllill(1liarticiplt( 
is 	stalf liclilbi'i's. 

Visiting Scientists 
Selior scientists fromt inan' counitri(s 
cane to visit the ('IMMYT wheat 
Jlrigrai)n ill1983: 

Latil America 43 
Africa lI 
E'asl Asia 30 
Mcdil'lraialli region 10 

her 44 

"l'otal sciellists 138 
Total cotitries 34 

I m 

, 

" 
a .
 

"4 ; ,
 
'I 

"
 
.:",i 


These scicntists uisually come for two 
to three weeks, hot son ue wilhi special 
interests or xpertis nmay reiain 
longer. While at CIMMYT these 
visiors share their knowledge and 
experience wit i CIMMYT scient ists 
and with our training groups. This is 
dolc through informal, person-to
pirsoll conact and through seminars 
midl grouI)) discussioins. CIMMYT 
1)hlirv'..s that this unique opportunity 
or personal. as well isnore formalial 

c'x('lillgli ' (4ideas and inlfrmationl is 
of greatl valuic. 

Of c',llrse' 1Ii !"vot tie visilig 
sciclntists scleci grnpllSil frol title
 
extelsi\vc CIMMYT mirscrics for use
 
ill their own prograills. Thle' also
 
bring gerniplasil frOll their )rograns 
for use at CIMM'T. The ('(luconterpart
 
of the visitiog sciruti st elilirt is thiat
 
many CIMMY'I" sltaff members,

especially those in regional or
 
bilateral programs, travel to
 
cooperating countries ('1ch year. This
 
provides personal contact with11many
 
iorc coo)erating scientists. In
 

addition. ('IMMYT staff can ini this
 
way better evaluate the pertmlalce
 
of the gcrmplasm sent to these
 
cooperators as well as offer closer 
support to their programs. 

.. ' , 

.
 

. ' 
'
 

Dr. E. Knapp (left), wheat production training officer, and Dr.H.Hepworth
(right), head of the wheat training program. 
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Predoctoral Programs Experiments and demonstrations training. His suggestions for 
A very limited number of young conducted in farmer's fields by the improving (tie course will be
 
scientists are sponsored by CIMMYT trainees themselves are the core of incorporated into the program.
 
to do research toward the Ph.D. this program-the field is the
 
degree. These scientists work oil classroom. But in addition, The number and the holc areas of
 
problems that are of special interest production agronomists must realize the trainees who partieipatcd in the 
to CIMMYT and have potential for that a great IIaly socIO-cconoill: production training program in 1983 
very broad application. Currentlv two factors also inilencec a farnwer's arc listed below: 
young scientists are involved in these decisions and his crop production 
programs in wheat. operation. Therefore, the CIMMYT Latin Anrica 7 

product ion training effort includes a Sub-Saharan Africa 3Wheat Production Training strong socio-cconomiic coniponcni East Asia 	 7 
It is a well-denlonstrated Lact that (surveys, tarner interviews, on-tarni Mcditerrantean region 4 
tliere is a sizeable gap betwcin tih research to design a technology suited Other (Norway) I 
potential yields and the actunal viclds to actual conditions, data analysis.
fianiicrs arc receiving. This Iact and the preparation of alternativc Total trainees 22 
clearly inidicates the urgent led I I" production tcchnologics) presented in 
naI o close cooperation with ouir colleagues Many of the group (88 percent)llOre [r(hlicioli agrollillists. 

from the economics lrogramn. indicated that they had worked 
The goal of tlie wheat production Lectures and ield trips supplement directly with farmers. Therefore. 
training program is to develop tie practical agrononly (land ('INMMYT believes that the production
production agrolonly specialists for preparation, seeding, weeding. training program is dealing with tlie 
national prograns. These specialists fcrtilizing and harvest) learned in tlie proper target group,whose mcmbers 
are trained inthe essential skills fic!d. should become key ieople in 
r-e(uired to design, test and deliver to production programs in their home 
farn'ers technologies which will A spe lalsession of two weeks' countries. 
increase prodlction and net tarm diuration is devoted to the study of 
income, thus reducing the yield gap. irrigation principles and practices, Cereal Improvement
The essential skills are organized into again combined with practical field Training
three categories: 1) diagnosis of experience. In 1983. an irrigation Trainees from 18 countries 
problems, 2)experilent tion to specialist with wide experience was participated in liet 30-week cereal 
determine possible solutions and employed as a consultant to observe improveent training prograin itt 
3) analysis of results to provide the and monitor this phase of the 1983. Their areas of origin and 
basis for deve!oping recomendations. number arc listed below: 

Latin America 7 
Afica 8 
IEast Asia 10 

AMedcite rraniean region 3 

Total trainees 	 28 

4 
These yting plant breeders and 

. pathologists worked directly with 
senior CIIMMYT scientists int the oi
going crop improvement research 
progiratis. The nlt iodloigy and 

i 	 skills acquired can be applied in their 
own national programs. All phases of 

i-	 crop ilprovenent are covered. 
including crossing, scleclion, disease 
inloculation arid scoring, harvest ing. 
ou scry rmanagemIent andI grain 
"quiality ealuation. Ant important 

-~l !" 11phase of this training is learning how 
to t relte artificial epidemics by 

selection of discase-resistant 
imaterials,
. ." Rececnt Cpdiciics in sonic
 

countries, resulting in great losses. 
Dr. G. Kingma (right), wheat improvement training officer, in the field with clearly ildicate the value of resistant 
wheat Improvement trainees. 
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materials. In nontraditional wheat 
areas, diseases other than the well-
known rusts are of major importanee. 
Consequently, disease identification 
and diagnosis, critical skills for these 
areas, are also taught. 

Bel, e the end of the program. Imost 
of the cereal improvement trainees 
select improved genetic materials to 
take or send to their national 
programs. Laler. C!MMYT senior stalf 
try to visit these voting scientists in 
Iheir home countries at regular
intervals to ('onSitl with them about 
gcrmplasin and to offer advice and 
support. 

Cereal Technology 
Scientists from five countries, 
Bangladesh (1), Burundi (I). Korea 
(2), Pakistan (1) and Tunisia (1) spent 
two months at CIM MYT working in 
it( cereal quality laboratory. Ilere 

they learned to evaluate wheat 
varieties for baking and nutritional 
qualities and to operate the laboratory 
equipment. They also learned about 
tile relationships between the quality 
laboratory and ',ield breeding 
programs and about laboratory
inalagcnu'int procedures. 

Experiment 
Station Management 
This p)rogram is colcttde by the 
CIMMYT experiment station 
management group. It is designed to 
provide the trainees with the skills 
needed to improve rcs'arch 
conditions at their hoilc-coiuntry 
stations.. Improved station operation
results in better research aid imore 
confidence in results obtained. The (Icast t the pr'sent level and 
course includes training ill lh( )ropcr 
operation and maintena nec of 
machinery, tillage pracices. scding 
operations, etc. Scientists fronu Kenya 
(1), Peru (3) and Thailand (1) 
participated in this 18-week program. 

Training 

Training Outside of Mexico 
The CIMMYT wheat training program
provided assistance (o several training 
exercises outside or Mexico ill 1983,
 
in an eflort to support programs in
 
regions or cooperatiog countries
 
where CIMMYT staff are stationed, 
e.g.. Latin America and Pakistan. 
CIMMYT staff also responded to 
requests lor assistance in training 
programs sl)onsored by other 
organizations. such is the World 
Bank. 

The Future 
CIMMYT believes that well-trained 
yotng scientists are the key to the 
future lor national programs. Training 
at 'IMMYT is proicted to continue at 

whellcvc'r possible to be increased. 
Scrious consideration is being given 
to the niiIls and Ict h1is of giving 
more assistance to regional and in
cotntr training efforts. 
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Agronomy 
J. Ransom 

The agronomy program continues to At the CIANO station, there was a oxygen into the soil. Under theseemphasize research on management significant yield increase over the ancrobic conditions, toxic levels ofand production problems, and to non-fertilized check with the nitrites ni..v have devclopcd. Excessprovide training opportunities for new application of 60 kg/ha of nitrogen, sait cannot be considered the cause.staff' Iellmbers, visiting scientists aild However. additional inputs of as it's effects would be iessin-service trainees in the production nitrogen did not influence yield, nor pronounced in wet than it dry years.training course. Experinenis are also did phosphorus at any level (Table 3).
coniducte(l to resolve problems a'(l to 
 (Givenci the high yield potential tor the An experiment was also conducted toimake receonliiiendations relative to aiea (at least (6 t/ha), the yields determine if icronutrients, still'firthe brndrs tiirseries. Morcover. obtailincd int Ihis sttidy arc obviously and subsoilinig could be used toblccaiise of' all ill'reast iiillte iiiwi cvelat the highest 1fertilizer increase thv productivity of Ihc soilsof stalf niellbeis ill ic ilgroiioil lvels,. !i1 tHeLit Ior. i11I1- eipllasis at thc CIANO sta:ion. Micronutrientsprograili during 1983, a i ltlinhr of will be placed on elininiating were applied to all the nlali
experiliicits were 'o(lUt( ll1 t help iiviroiIiiIetlal anId s,)il flatori which treatments. each of which consisled
(levelop iIs(-I'fl e(rllirs
scrceiing pro Illight be limiting yield. so tlat the ot aifactorial combination of plus orfor lie breeding prograins. This work I.rtilizer needs of a wheat crop tindcir IMinns sulfir aln( plus or ininus
also included the evaluation of the high yield potential conditionis cal be subsoiling. This experiment 
was

ptrorii ance ol tie most promiiisin g bettcr understood, 
 repeated iin three dift'Ierentadvanced matetrial in several sub- exprimniental blocks.optinial environments. The influCnC of dilfererit leies Of 

nitrogen fertilization )iiscedling Yield was tort signifiCattly influenceCFertilizer Studies cmergeice was also observed at the by addition of sulfur. subsoiling or theAt all ttiree experitint stationsis CIANO station (Table 41.Emergence combinationi of these two factors.(El Ittal. "l'olica aid Ihc Yaqui was reduccd by as much ias 35 Furtherinorc. ilicronutrients appliedValley AgricUltll-al Expcriicit percent inareas of high nitrogen at rates of 50 kg/ha, and high levels ofStat ion [CIANOf), long-term l.r ility fert ilization, and the response was phosphorus (400 kg/ha) did not
trials have ben couduclicd for te similar whether the plots had been 
 increase yields. These data, along

piast three years. Ihe ma jor ohicetcive ferlilizcd with urea or anmnonium 
 with those of previous years, whenof this work is to deterniic sulfate. One possible explanation for micronutrients were applied to the
appropriate If'rtilizcr rates for ttie the negative elect of nitrogen is that
bIeeders' ini rs'ris. anId toIOninoI I' IqueIlt rains early in the 

soil and to tile foliage, SllggeSt that 
season imicronutrients are present inthe dclic ill soil produtclivity whicli kept the surlace of the soil wet lor sufficient quantities to be non-limitingnol fl.rtilizer is applied. several weeks after planting, scaling it to the wheat crop, at least at our 

and reducing the movement of current yield level.Thl' rcsolis "it El lataii were similar
 
to those obtained iii1982 (Table 1).

There was no yield increase with the
 
application of*phos)horus regardless 

of the a1Loutit of nitrogen applied. 

-


There was. however, a 20 pcrcent
 
increase in yield ,ver tlie ion-

Fertilizeud tlitt'k whenl ititiolgeti1 was
 
applied at 50 kilogranis per hectare 
(kg/ha) or mnore: adduit ions of mnore ~~~" 
than 50 k~g/hia of'nitrogen did not ~, ~-~~'- A 
significantly affect vieid. These data 

'~' 

. i .
SLggCSt that between 50 atlI(100 ., *.
kg/ha of nitrogen is sufi'icin to ,t:ilt," 
ontain optinlliill yiclds at El Batal, 
 "! " "
 
and the utility of apllyi ig
 
phosphorus applars doubt ful. F .
 

At the Toluca stat ion, aflter thrcc
 
ycars of comtintious cropping with
 
wh'at. thit' was no ('onIsistail
 
response to the addition of fcrtilizer
 
(Table 2). The probable reason for thlie
 
lack f respoonsc is the high nat ural
feriliy of ihcTolu c'asoil couple'd 

with Ihc low\nntrien('i dcmland of the 
crop (3 toils per hectare It/hal yield 
pot flital). Dr. J. Ransom, wheat agronomy program. 
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Weed Control Studies control this weed.An experinent was and barley breeding programs was
The herbicides which are currently conducted in conjunction with conducted to determine tile influ,,nce
recommended for the experiment scientists from !he National Institlute of seeding depth and seed source oil
stations are adequately controlling all of Agricultural Research (INIA) to seedling emergence. Deptis of
weeds with tletexception of Cijpers determine the chemicals and seeding ranged front 3 to 12 
0scUCrtt(Us (yellow nultsedgCe] at tilt :Ipplication rates that inight be used centineters (cut) n(! spacing was at
Toluca and El liatan stations. Theiilry to control this troublesonit weed. 3-en intervals. Secd was prolutccd at
weather alter energence at "Tohtca the El Batan and CIANO stations. El
aplcared to (let'rease tilit' Sev'eral theluicals appear to the('flectivc-icss 
 lBatan sced was t*'picallv 25 lpercent
of all hcrlbicides applied,particnlarly rltective against Sictljos at ialtes which siialler thl sced produced at 
with r'gatld to )fl'rl;. Fror tis aire itot toxic to wheat ('l'abhl 6. CIANO. The. data wcre tratisfO-ited to 
rieasn. all '.Xpertilllt as coildhwled towever. cycct at ratcs as high as 8 ,i[t' itptage of' the entergencc Itthe 
to d trtiinc tl'ctlf't oI t(ie tHitln' kg/ha ,2.-t-D did riot give control. 3-c't tiept h ort'(ath species. This was(,f 

application of btlt;I/on T ( 'ijrof s Pi(loraht was also iitltectiv'c and vety tiott iodtr to coltniprc the tl't'l of
control, and to cvaitit'i'hiv;tioii ats toxic to wheat. The hest lterhicide sowing (cpt11without any infltnte 
itiallCrlative ('0l1trol 111(':to(1. wasit-btomoxytlil, tholtgh itwas ftiotm other factors that inight lower 

unavailablIc ill tite malct titis )Ist secdling etttetrgettcc at all !;t('t'illg
('olip;rcd w\il tht' tintrritel cotitrol. scason. Dicaniha )his 2.-I-I) or l('PICA(lcpths c.g.. poor t eruttilation tuc to
 
filling produced lio sigttilicati itpl)cttr to be a'cc'l)taihc (.(lII)ittt i 11. dortltalllt'v).

re'dtiction ittlle tiial nui [)i' atiha was
tt'I l t e lr alit' active gaitlst 
llants o C'yl)erii.s (Tablc 5). .Sih/os hilt did not ctntrt(il tH(issh'o Avcragcd over all litos and sced
l'tthieritorl ', bta( zotiZ0lal)j)lied 19 CI'IIJt)sris. so1l'llilitlati(hls witlt so()I tit'cs, t'te:'tlI e pl litltht' s c'tlitg dl th 
days aftt'r cnergcmcte appcat-ed to h)ltutxy t\'c ihN
e tit'lt' anici'crt t d, 'lilergIctl of-tt t' 'Otr slccies was
 
prollote C'1)r1-1s growtli rattter lhai ('hlrtolltroI withi (Chlorsulf"I ull similar. t'Xcelii to'r bread wicat witi'h
also 

retard it. possibly Iby r-eucing gave good control, bill sol[ti 'il performed better than all others at
cotmpetition front broadleaf weeds. toxicity was tnteld illareas of high ti+,e greatest dl')tl (Figu-c 1).The
 
Applying bcntazot three tilies. at 19. soil tnoisturc. Follow-up experinet nts high overall emergence rate of the

3,4 and 47 days after enmergtcne gave are planned for tit' comning ycar. 
 bread wheats was (Int to consistently
excll'tlt contriol. Thet intcrease it, good emergtencc olall varict ics tcsted.
 
control at tile lattT dates tmay btc Seedling Emergence

related tolgiowtlh stage, lIr to tilt' An experiment tsing the nmost Ilibarley, significant differenccs
 
vivirolin'tt itti titime (f promising advanccd lines front nit' among lines illCilegeoce ,ability tlid

apl)i atioll. At the later dat's, bread wieat, dtltiit wheat, titical' occur, btt ('ter'
was no significant
 
Cypcrits grtwth was ttort rapid as

the(soil was fIllo)standl the' 

temperal tires liilher. Others havc
 
reported that tIll(' 90.
bcst cottrol of 

Cylperns with Ibcntalzonl isachieved
 
whetn th alt iv'ly gi-oi.
platls are grow0.05 Qv.. LSD 0.05 

Wheat yield did not tifftcr regardless c 70.
 
of treatment. indicating that c(lperts C 
 'MF1
 

ittToluca isriot cotpeting with Ev" 
 Barley 
wheat at the population le\,el a. 

tncounte'red this year. Nevertheless, a 50 .... . Bread Wheat 
since CtjperuseSclulertus is a
perennial weed. a conlitiLOUS COIntrol d- Durum
 

program is extremcly important. .v
 
since populations can build upT30vi Vv.
 

quickly and become compttitlve If not
 
kept in check.
 

One of' the most important wt'eds it 10
 
the area around Patztiaro,
 
Michoac"tn, is Sict os sp. This species L''1
 
belongs to the c'uriber family and 6 
 9 12 
because of Its climbing iabit, can Phlnting deptli (cIy0) 
cause lot.ging and yield losses of 
greater tha_ 90 percent. Applicatiort Figure 1. Seedling emergence of barley, bread wheat, durum wheat, and triticale at 
of 2,4-I). the most commonly ustd three planting depths. Percent emergence based on the emergence of each species
herbicidetit the region, does riot at the 3-cm depth taken as 1000/o. Different genotypes and seed sources at each 

depth and for each species averaged. 

http:grow0.05
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response to seed source within the longer coleoptile might be important
lines. Tie tallest barley, about 100 in bread V'heat, altlough on ly 25 
cm. had the sainte average percent of' the variability in 
g(rntiaton pert'entage as th(c shorter eiliergen('e bttwtcin gnotvpesC ('an 
types. Furtlirinor(, there wats no )e explainted hY lit'lengthIol Ithe 

significiant correlatit ttt'tw i'.i iol,)o tihi.. 

(tol'ol)tihle ngth ll ('.It'l-gt'lli'c 


l)t'rl"'t'tikige. 
 i llit 


Tlhenr. ohtts'ixt' d ilitlig th iirti wlt'ct 

A li t illoi t tf varial)ilit v \was 

we're, I( statisti(callv signific'an lint'., D litm wilcal ('oh-'o)ltih''- wcur" 

a.iiong 1lit hlA-td wlit linecs, il(' tltttisaild-gr;i weigh, as ititi'h 
altlhotigh s()ii' varial)ilitv was as 75 grits. was the highet'st of Ith 
cviletl Illrt't, st'letlions lloOll th(e totr sp)''it's. Illitw'v(r Ilr ws ()o 

sali-it c'ross fall Vcr\Sl) olld(t sigi.~tticat tlit iitii miiolhcwt''ll any.igi'l'. havi 2 l ' gt'i' tll Itor h h(itof'rs iit1stir(d 

at'l t (''ith ' I N(i
r ( r('d tronl(land~olillyN ;v<'1"nag " {'ltr t oll l 1-:l (C' ) S'nt'( itwt'l 


[Hatl sceid. (C()nsid h l th vail i l wasl ie'\ihll
I dt-

aIrlo( sS itai (ih 11 1 wi(-it ;IOiwtt. 

Th. wll/;its*)t;ldIhad TITet shortest rgiliiicd stN s()lstrastison.

i, hiis, M( r , th60rc wa it E
,illilican[t ('o11r gicll('(e of" it' o tthil tiri(tiSltlatioll hetwcl~v ' [ill w\ic. s,(.vcl-'lY iill leld hY\.'-cid 

l c lu co hcligltl, sol)u c;' lEl111('(i(li,()ptil, R unlln s('cd( t)('t-lirnild

This ('(rl-c'h ii(n appea)' rs 
t() bc( [la lY 5 [)(olY c'(llli ll'r( '\'illi sccd'( ])ridlltco'( 

a rcst' lt of the' two .,ti- e po)itnt. ill (IAN ). So t'u ty , itlit. it i t 
(Figtle 2). Thei'se" (hla tllt hshthat. s(hillts (mcit'n is illt triltia it

pror(l+:ln, andl til's( dlil sig t'.l that 
i11or(e worlk 11cccls to1 ht, (dollc ill thi-s 

t e t ;it(, lin 
80- 6 that ptrlrttit tlttitllt'lr' rdh s 

ofoseeo sollnt illdictin (hidl 

tit elar vt r tht't 't'ral Ii s 

fql • ~~progrcss ia.s-bc<,un mn c lo)wnt'r• 0 i l p r'{ in c.d.;.g fr i t i c'ah e t 
• O°/I 


u 60-• Four g.cnoltYtes,., w( i r n) lch t(. 

trith'ic hs andt six c s stilltd. 
Figure"2.Correlati'olnbet.tween co piatio SIeed P o cltlon.ill 
E but lic cririt't ihtcsi tn (1' t ill (t('h 
whet. achpoitrpreenttstar l Owi iv ra (. thrllIatei I 
perslenseillmlegle el n, tnceiiilshthlet hwltw t. a itit(th 
C N and.ElBiatanselited.l-,signiftic t'hoc)( than

at l gtohes (F0lu.0 3v. Therl w 'r also
signifit'ianl diffu'rt't1iccs lhcIt'\'cciu The' 

gro)lps ill plant htcight alld( ('<h-op[)ih' 
h,1+gth, SL,t l' iill_., ;I t'li ls<l ilp 

20 - ho 'w ee l+l tH st, c lia rac t trs,+ ll 
tc lli (ncr ticibliltv. Nc'vt'~ rt(hs.. +il 

r =0.53* cxalnlxatiolzl oft Il (' c'(r-lti[n l l 
- 'oo-T icli i('ls ,-;I ( Ihl triti(';th flnes 

sho)w ", 111;11 lt l'(" 11() signl'ical n tl 
co+rrelationr ht) ",weci'0co)'[lc pih' hcngq h 

, , a nd lpt. r( 'c'nt c ' mie rgc ' wc. 

C o le o p tile le n g th (c m ) 
Conditions of 

F igu re 2 . C o rrelatio n betw een co leo p tile S e e m(od u i a (I(thP r)lj c o n t ,( 

length and seedling emergence in bread '1 l)aSil -ojlitolw ~'(I
s;tatilitv o)f ld%,a/llccd lin(cs, -s(,('( l i)wheat. Each point represents a genotype, ( i 'ol) 8 1 (Ihrc.a( wh(,t) ([flld 

percent em ergence is the average between (Ua bl( i(({rili o( ).w al,i arv csted( fr o mil 
CIANO and El Batan seed. =significant 
at the 0.05 level. 

Agronomy 

several Weed free agronontie 
ertironntert s that dillered il tht 
amount of nitlogen and wat('r stress. 
These were plont ed to d(ett'rlltlit if
 
condi ions of.'se,,' )otltin (c,
 
r'sulting in dill re ' ,'es in seed size.
 
al(l proteil ('ontent, itlight at't'[ 
vit'l. Ill thlis e Ixcrirtt'li itl yield did not 
Ii 'Vr ro.gardless of se'il lrodu tinCo(nditions l(or hoth spectic,., indic.ating 

least wilhit ltt'Ow (' ist'tl ilt this
 
snal",. i' i to overall
tit iml)ortait 

yield potviding threr is gool
 

cilmtol.Frlelloc col
stands iS lriti t11vtl t ) tToor 

(I pro n t, I to) therit'tl( y ar1',l¢'[ors, .s+lich it.s disciistcs of)l Ihr scc€d, 
l',itll" [hiall th¢'. size' of1scc' s(o\\'l. 

tie;l, 
Bread Wheat 
Yield Potentialt"l']lltl is t gu'nural hrt'iicl IH li n((hri
 
I w¢,t .rnltic'
lht-al.s- hn\(' ;I Ihig]1€' 
Yic'li pt))t'lltid 11 1 l ohdc( (' .u"!! i-':rs. as 

\ ,Iit.Ias a "' r t'i I 5 /lilt.iitl vil 

tl¢o t 'ir, it ll lioli itutuiitis
 
a ioii'(I cIhatndl clillli i C()lidilionls
 
r l thw 1,11l t'xprssio (
-v'ill'ol )I Owlht 

it't 
t'vthtitt, it ;ti i' tdsthini chuut 

lt'tlli ll MYT breadttt'il w la s 

I (iiu s Id wt' itt il. Ill o' t r () 

1'ItI itlw() Tria[ (ls t'rr'o)lidhll'w . on ll It lc 
( ' It N ( ) s t tli o n dhlr i ng th i" 1 9(82 -83 
w illil'l" 111vulh.. at (ll o)lh(r "it thic 111 

l"'hll sq{tlih ll (1hllifi. tI]c1 98l()'3 

nt tvh .ii t tI ta'; smVl 
('1oliil-'s { t\'1t'ittl l ti vt' it'sllv 
vt t s r (f i ' llttuiints). (h i 

1itl no tlntttliviltwlii;lt 
YilvI' aniit Ill)crl ttithtittl 

+ r Vt l o,( :1 tlndhr lica 
ol)(illtl co(lditi(ll.-; m c';crh -ilc' Ilighntriit+),u h 'lu (200(kl. hi a( CI,,NO( 
150) lk /h lita Fl Hatii)l wcrlc tise.d,(l 
with ;i srct'onld. I<)\\' ( v tI (75 lIg/ha) 

t C IA N (. P la nts ill hl))t ri lIs w c'rc 
;ll( T I(ot'[r<'\' t 1((I'Lling . 

[Pho(.,]holrts l(rtilizcr was atlso) usred: 
\vt,]]hmr(indicaitio~n ()1 ollht'r 

ltl 1ill (ilil n r l i i ati o(ns. 
[li l iO llls wcfl,' sc(he(hlled lo< 
, 'hAil i la . x+ , i ,tM n . " tr tcss t hlro l)u : o) tn 
l l l l h 'l , t v t T h c ' ria l w a's 
sp~ralyvd ,w\itll ill~ is (iih (Mc'las ,-,ystlx). 

lll ll.id Ic t orn l ) ull r tl e t(h)cd 

Io m .K slil,(11rtlilo )t' c'lisutrc 1h1"d pc(s!", disra'su(s alnd w\'(ld
dhid lot [hlpil vield. 



127 

Average grain yield of the eight showing high yield with high attributable to a longer growth 
bread wheats Linder high fertility nitrogen were also the best period, not to higher assimilation 
conditions at CIANO was 6.32 t/ha producers at tile lower, 75 kg/ha, rates or partitioning efficiencies. For 
(Table 7), with yields ranging fron nitrogen level (Table 8). yield production per day, two mid
5.56 to 7.26 t/ha. The two newest 1960s cultivars, Sonalika and Siete 
bread wheat Cultivars. Genaro 81 At EllBatan, a lainly rainfed site Cerros, were the most efficient at 
and Ciano 79. produced all aver-age generally considered less favorable CIANO and El Batan. respectively
of 0.57 i/ha more than the third- than CIANO for high yields, the (Table 10). In above ground bionass 
ranked, older Cultivar. Siete Cerros. average yield Linder irrigation and production, Genaro 81 was clearly 
Other older cultivars showed a high fertility was 5.98 i/ha, only 0.3- superior to tile older cultivars at El 
progressive yield decline down to M. i/ha lower lan at CIANO (Table 9). Baton, as was Ciano 79 at CIANO. 
J. Inta. a variety poorly adapted to At this site the two modern bread IHowever. at both sites the modern 
CIANO conditions (Table 7). The wheats appeared aiong the top dlrulm -ultivar Yavaros showed 
Iodern durumn wheat and triticale th1rce best producers. higher grain yield per day than any 

cultivars were broadl' comparable to of the bread wheats tested. 
the modern bread wheats in vield. Analysis of yield components at tile 
All the iodern cultivars possessed two sites revealed no historical tited Triticalf. Yield Potential 
higher above-ground biomass at in nmher of grain-bearing spikes, This trial was designed to compare
nmaturity. In iddition there was an hut there was a tendency for tile the yield potential of the hig.est
indication ofi, shift in partitioning inore []oerni cultivars to have llore yielding CIMNI YT triticale gerniplasm
favoring the gi a!n sink. as shown by grains per spike and. thierefore. More (six comiplete and six suti ituted 
the higher harvcs" index, as grains per square met er. This. types) under near-optinial agroioiie 
compared with the taller, older coupled with an only partially condii'ons at the CIANO station. It is 
c(tltivars. Nainari 60 and M. ,J. Inta compensatory decrease in thousand- known that in certain specific 
(Table 7). grain weight gave the higher yields. environtments (e.g., highland areas 

and acid soils) comiplete triticales 
Stability of yield regardless of Evidence suggests tha, some of the generally outperform substituted 
nitrogen level was also a feature of ain in yield potential achieved by types. However, under normal 
the data for CIANO. Those cultivas Genaro 81 and Ciano 79 is production conditions at high

yielding sites such as in the CIANO 
station area, there is little evidence of 
differences between types. 

10o. 	 tO 120 

I i 
//td rThe trial was grown during the 

winter cycle at CIANO with 200 
kg/ha of nitrogen and supportLSD 	 too80-.8Complete 	 10 against lodging. Other mineral 

r*' elements were not limiting. A 
LSD preventative program of insect. 

S disease and weed cotntrol was 

Qc 60. 
/ / 6 8eoLSD 	 .

C/ 
UCS .C The average yield, at 7.26 t/ha, was 

E a) about 25 percent above average 
. . station yields for these cultivars in40., 	 " 4 o- 60 1982-83. No significant differences in 

00 w 0 yield, bionass or harvest index could 
-. O be detected either between or within 

I.. . the two groups (Table 11). It appears
20. 	 -2 .40 that high yields can result from a 

I, number c,1different yield component 
." *
"strategies. 	 For example, the highest

,"", , yielding substituted type. Lemming 
..... I.', I -I"S". produced a large number ofEmergence Coleoptile Plant height 	 grain-bearing spikes, an averagelenpgth number of grains per spikc and a low 

rg thousand-grain weight while Eronga 

83. tile highest-yielding complete
Figure 3.Comparison of complete and substituted triticales for seedling emergence, type was near or above average in all 

coleoptile length and plant height. Results from different genotypes and planting 

depths were averaged. 
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The trial is being repeated with 
additional lines at CIANO during the 
1983-84 winter cycle to confirm 
these results. 

Stem Length

and Lodging Control 
Modern CIMMYT wheats and 
triticales arc designed to yield well 
under a wide range of environmental 
conditions. Tlhey are not specifically 
bred for performance in very high-
input situations aid lodging iremliains 
a potential problem at nitrogen levels 
above 150 kg/ha. One approach to 
Icducing tile incidence of lodging in 
high-input cereal production, 
especially in Europe. is the use of 
chemical straw shnriener-stifferiers. 
Two such chemicals, the growth 
retardant Chlormc Itmat (CCC) and 
tiltethylene geierator, Ethephon. 
were used at various rates and with 
vario, is timings on five lines growing 
under high nit rogent (150 kg/ha) at 
the CIANO station in tile 1982-83 
winter cvcle. Stein lengths were 
meamsured separately for tile main
shoots and for tillers and were 
ranked otilthe basis of stem lengt hi 
for 40 plants per plot during mid 
grain filling. No lodging was 
observed during tire trial, 

As expected, the later applications of 
both chemicals were more effective 
in 	redueih.g stem length inall the 
lines studied (Table 121. Generally 
Ethephon reduced stem lengths 
more than Chlornequat with an 
application at late booting (Zadoks 
growth stage 47) of 200 grans per 
hectare (g/ha) being most effective: 
main stem length was reciteIl by an 
average of 16.2 percent (Table 12) 
and the most advanced tiller by 19.3 
pcrc('iit (dita not shown). The early 
(Zadoks stage 30) applications of 
both chemicals did riot affect stein 
length ';ince little stem extension 
occurred shortly after treatlment. 

Although overall steim length 
reductions were greater when 
Chlorrnequat arid Ethephon were 
al)plied at late booting iiis likely that 
applications at Zadoks stage 32, for 
Chlormcquat at least, will be more 
effective in reducing lodging. It is 

often the lower internodes, 
elongating at that time, which need 
strengthening and shortening since, 
if they fail well before maturity, light 
interception and gas exchange will 
be inipaired. with disease and 
harvesting problems to follow. 

in conclusion, nodern CIMMYT 
wheat lines that have dwarfing genes 
fron North 10 are still capable of 
being shortened by Chlorn lequat and 
.thephon, although not to tie saie 
extent as taller types. lowever, 
before any reconncndaticn can be 
nade on tile use of such chenmcals 
for lodging control, tests under the 
very high fertility conditions likely to 
induce lodging are necessary, along 
with yield data. 

Gametocide Trial 
The ganietocide RI1-0007 was tested 
at 	the El lBatan station during tile 
1983 sutumer cycle for its ability to 
induce nale sterilitv itnbread wheat. 
The gametocide was applied in 
*O'ntiinuous logarithmic dilution
strips together with the surlactant 
SG-98 ol four bread wheat cultivars 
Genaro, Sonalika. Pavon and 
Alondra. The ''male sterile' ilants 
were sown between six rows of 
''male fertile' plantls, two rows being 
sown at the same thue as the mnale 
steriles: two. sevei days later: and 
the remaining two, twelve days after 
the tnale steriles. The ganetocide 
was applied at rates of 0.7 to 2.8 
kilograms of active ingredient per 
hectare (kg.a.i./ha) at three times: 
1) when miean shoot spike 
development had reached tihe double 
ridge stage, 2) when mnean shoot flag 
leaf lengths were 5-10 millimeters 
(nun)and 3) seven clays after 
treatment 2,when tuean shoot flag 
leaf lengths had reached 73 nuu for 
Genaro. 185 nun for Sonalika, 165 
tiini for Pavon and 173 nun for 
Alondra (overall iiean of 150 tnun). 

Generally the ganltocidcL caused 
stulting. reduced the synchrony of 
shoot prodlt(tioll and delayed spike 
development, especially with high 
doses at the earliest application tiue. 
However, malure spike numbers 
were not affected by time of 
application. Percett selfling 
(determined by bagging sonic spikes) 
was extremely low at all three tincs 
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of applicition and across the entire 
dosage range employed (Table 13), 
averaging only 0.8 percent and 
differing little among cultivars. 
However. selfing was lowest at the 
second application time (flag leaf 5
10 mm long). At this time closes 
down to I kg a.i./ha gave zero selfing 
(Table 13), but this application rate 
was not high, averaging only 575
 
nilligrams per spike.
 

,ecomendat ions froi this trial: 

0 	 For minimal self-fertility in bagged 
spikes, a dose of 0.75-1.25 kg 
a.i./ha, applied when the lean 
flag leaf length is 5-10 ni, should 
be used. 

Forttmaximnal seed set fron cross
fertilization with an aceptabily 
low level of selling a dosage of 
0.75-1.25 kg a.i./ha when the 
nican shoot spike dcevelopnment is 
at the doutble ridge stage should 
be used (Table 1-1). 

Since there is a relatively wide 
range of effective treatlnent times 
(averaging 13 days between tile 
first and last t ins of application 
in this trial) tile ganetocide could 
be used on populations 
segregating for spike development 
(oitogetietic rate). 

Aphid Control 
Insecticide spraying trials were
 
cot ductcd at tilt'
CIANO and El 
Batam stations to determine the 
atnotunt of yiCld loss dle to aphids 
and to deternine the type of 
sl)raving progratn needed to 
ciininatc these losses. Treat ments 
consisted of spraving Metasystox at 
0.56 kg a.i./ha 1)at tie three leaf 
stage. 2) only when aphids were 
observed and 3) at tit' three leaf 
stage lplus every three weeks 
thereafter. Ati unsprayecd ('otrol plot 
was also included. 

At 	CIANO there was no significant 
difference itnyield regardless of the 
treatment. ''lie aphids were naturally 
controlled by predators inearly 
February, thus limiting the dam, ge. 
It is quite unlikely that sinillar levels 
of natural predators develop every 
year. 

http:0.75-1.25
http:0.75-1.25
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At El Batan. where aphid attacks 
were accompanied by svmpton-s of 
the Orange Free State virus complex. 
there was a significant yield response 
to insecticide applications (Table 15). 
Only the plots with continuous spray 
treatment (three-leaf stage plus every 
three weeks) yielded significantIv 
more than tile control. Hlowever, all 

comparison. Considerable variation 
in grain-filling characteristics was 
seen, especially at El Batan. 
lowever, only five triticale lines 

showed grain-filling and maturation 
characteristics close to those of the 
bread wheats studied, and tilev were 
niainly lines of later naturitv. An 
additional eight triticaltes were 

At CIANO there was a significant 
correlation (r = 0.55) between the 
percent reduction in thousand-grain 
weight for lines grown under 
conditions of drought (first 
supplementary irrigation only) and 
percent reduction in thousand-grain 
weight for lines desiccated after 
antlhesis bv paraquat. Since the 

sprayed treatments had statistically
similar yields. These data indicate 
that yield reductions due to aphicis 

classified as in t(-rnediate, while the 
rest had grain growth patterns ver\' 
different froi bread wheat. These 

y 
l)rineiple yield component affected 

tcrinal droughlt and post
antlhesis Cesiccation is thouisand

were only minor. and that a single 
application of a systernic insecticide 
was siiicenit to linlti: yield losses, 
Considering the anount of streaking 
caused by the virus complex. it is 
somewhat surprizing that yield 
reductions were only minor. 

genotypes ,ere generally 
charact erized by a last, early 
increase in water contciit, a high 
peak water level, and an early 
decline froni this level which was 
associated with a stopl)age of (1i-Y 
ntatter aecuiltulation. 

grain weight. 'Iise(lata slggest this 
technique could he tisetl in 
selecting drought-tolerant genotypes. 

At Toluca there was Io sign ificant 
correlat ion het wt-en he pece'tnt 
reduction in tlhousaind-grain weight 

Triticale Grain Growth 
Work ol triticale grain growli and 
nmaturation continued at bolht El 
Batan and CLANG. This work 
emphasized the identification of 
variability in the relationship 
between dry natter accumulation 
and moisture content. particularly ill 
early triticales. Shrivvlli- .f is 
considered to be more of a problem 
ia these than ill later t ypes. 
especially when water stress occurs 

Work is conltiling at CIANO with a 
similar range ot lines both witi and 
without water stress durin, grain 
tilling. The objective is to clctermine 
how vat er stress affects grain 
growth. maturity and quality ill 
types with a recquireien t Cor high 
grain water content during 
development. 

Selection for 
Stress Tolerance 

alter post-authcsis desiccation with 
paraqua ancd liet percent reduction 
in thouisauid-graii weig ht itt plots 
inoculated with st'ttotria (r = 0. 1 1). 
This poor correlation calt Ie partially 
explained by diflerenees ili tlie 
susceptibility of the lines: septoria
resistant genotypes would have a 
smaller rcduclion in thousand-grain 
weight than would susceptible 
genotypes sincet lie orimer would be 
less afiected iy t ie disease. 

during grain filling. Several reports in the literature have No further work ol the use of post

Grain-filling characteristics of 10 
early lines were studied at CIANO, 
and 29. otostly early types 1mm the 
triticale program crossing block, 
were used at El Batan. Six bread 
wheats of similar matUration time 
and two ryes were included lor 

stated that the ability of a wheat 
plant to fill its grain following )ost-

ant hesis desiccation nf the leaves 
relates well to the plant's ability to 
tolerate drought and attacks of: 
septoria. Experiments were 
conducted to evaluate the isetul ness 
of artificial, post-anthesis dcesiccation 

aotlhesis desiccidtion with paraquat is 
plailnecd siltee tile tcehniquie. even 
ntder theiest (ondlitionS. (aln only 

identity solnte of*the biest lines. 
Finrthernore. the technique requires 
a great deal of tin inl marking plots 
for anthesis dates and spraying. 

as a screening method for drought 
tolerance at CIANO and [or septoria 
resistance at Toluca. 
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Table 1. Grain yield (t/ha) as influenced by levels of applied nitrogen
and phosphorous, El Batan, 1983. 

Phosphorus 
applied Nitrogen applied (kg/ha)
(kg/ha) 0 50 100 150 " 

0 3.41 3.96 4.15 3.97 3.87 
40 3.28 3.84 4.11 4.06 3.82 
80 3.31 4.13 4.19 4.21 3.96 
x 3.34 3.98 4.15 4.08 

LSD 0.05 = 0.23 t/ha for levels of nitrogen 
Phosphorous and nitrogen x phosphorus interaction were not significant 
sources of variation. 

Table 2. Grain yield (t/ha) as influenced by levels of applied nitrogen and 
phosphorous, Toluca, 1983. 

Phosphorus 
applied Nitrogen applied (kg/ha)
(kg/ha) 0 50 100 150 " 

0 2.41 3.46 3.15 2.76 2.94 
50 3.09 2.75 2.95 2.53 2.83 

100 	 3.00 3.05 2.75 2.87 2.91 
x 2.83 3.09 2.95 2.72 

LSD 0.0: 0.85 t/ha for nitrogen x phosphorus interaction. 

Table 3. Grain yield (t/ha) as influenced by levels of applied nitrogen and 
phosphorous, CIANO, 1982-83. 

Phosphorus 
applied Nitrogen applied (kg/ha)
(kg/ha) 0 60 120 180 "R 

0 4.28 4.59 	 4.524.54 	 4.48
40 4.08 4.51 4.71 4.57 4.47 
80 4.13 4.63 	 4.624.75 4.53 
x 4.16 4.58 4.67 4.57 

LSD 0.05 = 0.11 for nitrogen levels.
 
Phosphorus and phosphorus x nitrogen treatment effects were not
 
significant at the 50/o level.
 



Table 4. Effect of different levels of applied 
nitrogen on the emergence of wheat (cv. Seri), 
CIANO, 1982-83. 

Nitrogen level 
(kg/ha) 

0 
60 

120 
180 

Stand densjity 
(plants/m 

64 
63 
52 
42 

Table 5. Influence of chemical and cultivation treatments on wheat (cv. Tesia) yield 
and on final stand of Cyperus esculentus, Toluca, 1983. 

Treatment 

None (control) 
Cultivation 
Cultivation 
Cultivation 
Bentazon (1.5 1/ha) 
Bentazon (1.5 1/ha) 
Bentazon (1.5 1/ha) 
Bentazon (1.5 1/ha) 

Treatment 
time* 

19 
34 
19 +34 
19 
19 +34 
34 
19+34+47 

Days after wheat emergence. 
LSD 0.05 = 29 

* Not statistically different. 

Cyperus 
stand denlity 
(Plants/m)* 

25 
42 
22 
33 
60 
15 
17 
3 

WVheat yield 
(t/ha)*** 

3.9 
4.0 
3.8 
3.7 
3.9 
3.7 
3.7 
3.6 
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Table 6. Herbicide screening for activity against Sicyos sp. and application rates giving
acceptable control, Patzcuarc, Michoacan, 1983. 

Lowest rate givingChemical* acceptable control Comments 

Dicamba 0.25 kg/ha Brassica not controlled
Dicamba 1 2, 4-D (0.5 kg/ha) 0.25 kg/ha Good Brassica control
Dicamba i MCPA (0.5 kg/ha) 0.25 kg/ha Simin, te dicamba + 

2, 4-DDicamba + Bromoxynil (0.3 kg/ha) all dicamba rates Bromoxynil very activeBromoxynil 0.13 kg/ha No phytotoxicity up 
to 1 kg/haBromoxynil +2, 4-D (0.5 kg/ha) 0.25 kg/ha Little improvement over 
Bromoxynil alone2, 4-D No control up to 

8 kg/haChlortoluron +Chlorsulfuron 1 Kg/ha Some phytotoxicity 
(20 g/ha)
Picloram (22.9 g/i) No contr )I up to High phytotoxicity 

+2, 4-D (339.5 g/1) 3 I/ha 
* The first chemical listed in a mixture was applied at rates which varied logarithmically, 

the second was applied at a constant rate as indicated. 

Table 7. Bread wheat yield potential and yield components with 200 kg/ha of nitrogen*, CIANO, 1982-83. 

1000-grainYield Biomass* Harvest Grains/ weight 
Cultivar (t/ha) (t/ha) index Spikes/m Grains/m spike (g) 
GENARO 81 7.26 15.60 41.1 434 18,551 43 34.44CIANO 79 6.97 15.75 39.0 385 17,182 45 36.02SIETE CERROS 66 6.54 13.53 42.7 327 16,498 51 34.94SONALIKA 6.44 11.58 49.5 330 10,732 33 52.76YECORA 70 6.11 12.33 43.7 394 14,065 36 38.24NACOZARI 76 5.88 13.13 39.6 345 14,913 43 34.93NAINARI 60 5.83 14.62 35.3 409 12,889 32 39.83M.J. INTA 5.56 13.87 35.3 475 12,627 27 38.72 

YAVAROS 7.12 15.28 41.4 389 13,954 36 44.91 
(Durum)
CABORCA 6.76 15.60 38.5 375 16,617 44 35.87 
(Triticale) 

LSD 0.05 0.64 1.68 4.5 43 1,702 6 2.83 
* Phosphorus was also applied. 

Above-ground dry matter. 
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Table 8. Bread wheat yield potential and yield components with 75 kg/ha of nitrogen*, CIANO, 1982-83. 

Cultivar 
Yield 
(t/ha) 

Biomass" 
(t/ha) 

Harvest 
index Spikes/m Grains/m 

Grains/ 
spike 

1000-grain 
weight 

(g) 

GENARO 81 
CIANO 79 
SONALIKA 
SIETE CERROS 66 
NACOZARI 76 
M.J.INTA 
NAINARI 60 
YECORA 70 

4.96 
4.79 
4.56 
4.49 
4.32 
4.13 
3.95 
3.90 

10.51 
10.26 
9.61 
9.28 
8.89 

10.72 
10.30 

7.28 

41.1 
39.0 
49.5 
42.7 
39.6 
35.3 
35.3 
43.7 

313 
273 
280 
236 
245 
330 
335 
315 

11,973 
11,348 
8,534 

11,495 
9,857 
8,577 
9,168 
8,054 

39 
42 
30 
49 
41 
27 
28 
26 

36.84 
37.17 
47.51 
34.13 
38.35 
42.82 
38.10 
43.50 

YAVAROS 4.57 10.07 41.4 290 9,112 32 44.43 
(Durum) 

CABORCA 5.01 10.91 38.5 296 11,949 41 36.92 
(Triticale) 

LSD 0.05 0.64 1.68 4.5 43 1,702 6 2.83 

Phosphorus also applied
** Above-ground dry matter 

Table 9. Bread wheat yield potential and yield components with 150 kg/ha of nitrogen*, El Batan, 1983. 

1000-grain
Yield Biomass' Harvest Grains/ weight 

Cultivar (t/ha) (t/ha) index Spikes/m 2 Grains/m spike (g) 

SIETE CERROS 7.27 15.74 40.6 661 21,168 32 30.22 
GENARO 81 7.22 17.36 36.6 724 20,935 30 30.35 
CIANO 79 6.66 13.95 42.0 546 17,556 32 33.38 
NAINARI 60 6.47 15.34 37.1 567 16,099 29 35.38 
SONALIKA 5.60 12.71 38.8 599 10,335 17 47.76 
NACOZARI 76 5.46 12.40 38.7 619 16,328 27 29.65 
M.J. INTA 4.77 13.61 30.8 713 11,834 17 35.43 
YECORA 70 4.39 9.25 41.8 617 9,945 16 39.25 

YAVAROS 8.14 17.12 41.8 604 17,436 30 33.65 
(Durum) 
CABORCA 6.63 15.18 38.4 488 18,078 37 39.63 
(Triticale) 

LSD 0.05 1.00 2.34 N.S. 113 2,600 5 2.67 

* Phosphorus also applied.
Above-ground dry matter. 
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Table 10. Grnin yield and above-ground biomass production per day for 
bread wheat genotypes grown under optimal agronomic conditions at 
CIANO in 1982-83 and El Batan in 1983. 
Location and 

cultivar 

CIANO 

SONALIKA 
CIANO 79 
SIETE CERROS 66 
GENARO 81 
YECORA 70 
NACOZARI 76 
M.J.INTA 
NAINARI 60 

YAVAROS (durum) 
CABORCA (triticale) 

EL BATAN 

SIETE CERROS 66 
GENARO 81 
CIANO 79 
NAINARI 60 
SONALIKA 
NACOZARI 76 
YECORA 70 
M.J.INTA 

YAVAROS (durum) 
CABORCA (triticale) 

Grain yield 

(kg/day/ha) 

56.5 
55.8 
55.0 
52.6 
50.1 
49.4 
46.3 
45.2 

58.8 
56.3 

60.6 
58.2 
55.5 
50.5 
50.5 
50.1 
37.5 
35.1 

68.9 
58.7 

Biomass 

(kg/day/ha) 

101.6 
126.0 
113.7 
113.0 
101.1 
110.3 
115.6 
113.3 

126.3 
130.0 

131.2 
140.0 
116.3 
119.8 
114.5 
113.8 

79.1 
100.0 

145.1 
134.3 
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Table 11. Triticale yield potential and yield components, CIANO, 1983. 

Cultivar or line 
Yield 
(t/ha) 

Biomass* 
(t/ha) 

Harvest 
index Spikes/m Grains/m 

Grains/ 
spike 

1000-grain 
weight 

(g) 

COMPLETE TYPES 

ERONGA 83 

SI KA"S" 
B-2683 

ELK 37 
B507 

MERINO"S"-JUANILLO 
B-2736 

CIVET"S" 

IRA-BGL x DRIRA-KANG 
B-2658 

8.26 

7.51 

7.29 

7.27 
3.90 

6.72 

17.28 

15.22 

15.49 

14.43 
15.02 

14.70 

42.3 

43.6 

41.6 

46.3 
40.5 

40.3 

314 

303 

299 

277 
350 

357 

16,140 

16,760 

16,840 

15,070 
17,840 

16,680 

52 

56 

56 

55 
50 

47 

45.10 

39.60 

38.34 

42.75 
35.00 

35.61 

MEAN 7.33 15.36 42.4 317 16,472 53 39.40 

SUBSTITUTED TYPES 

LEMMING"S" 
X33208-1-500Y-500M-500Y-
503B-503Y-OY 7.77 

CML"S"-KAL x IA-IRA 
X39651-1Y-1M-2Y-1Y-0M 7.47 

TESMO 
X39860-2Y-7M-1Y-0Y 7.27 

TESMO 
X39860-7Y-2M-3Y-2Y-0H 7.07 

PT R"S"-CASTO R"S" 
X31731-24Y-9M-OY 6.86 

CABORCA 6.63 

16.80 

14.78 

14.81 

14.72 

14.42 
15.09 

40.8 

44.6 

43.4 

42.7 

42.0 
38.7 

397 

363 

329 

353 

317 
377 

18,600 

18,970 

16,270 

17,740 

14,010 
14,420 

47 

53 

50 

51 

44 
38 

36.73 

34.65 

39.40 

35.07 

43.77 
41.32 

MEAN 7.18 15.10 42.0 356 16,668 47 38.38 

LSD 0.05 N.S. N.S. N.S. 54 2,635 9 5.30 

*Above-ground biomass 
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Table 12. Effect of Chlormequat and Ethephon on main shoot stem lengths as a percentage decrease (-) or increase ( +)
of the untreated control. 

Zadoks - - Cultivar
 
Treatment growth YAQUI 50 TESIA 79
GENARO 81 CANANEA 79 YAVAROS79 Meanand dosage Stage (0/0) (0/0) (0/0) (0/0)(0/0) (0/0) 

Chlormequat
 
2 kg/ha 30 -8.1 -1.1 -0.6
-1.0 + 1.3 -1.9
2 kg/ha 32 -11.8 -1.0 .0.6 -0.6 -10.6 -4.9
2 kg/ha 47 -11.3 -2.3 -3.6 -8.7 -5.1 -6.2 

4 kg/ha 30 -13.4 -1.5 -0.8 -3.9 -2.2 -4.4
4 kg/ha 32 -6.7 -7.2 -1.7 -6.4 -10.8 -6.6
4 kg/ha 47 -3.9 -6.1 -8.6 -10.0 -5.0 -6.7 

Ethephon
 
100 g/ha 32 -11.1 -5.6 -0.7 
 -8.9 +0.6 -5.1
100 g/ha 47 -17.1 -14.1 -10.3 -10.1 -5.5 -11.4 

200 g/ha 30 -14.8 -0.1 +0.1 -1.2 +2.5 -2.7200 g/ha 32 -14.6 -4.5 -10.6 -6.5 -8.5-6.4
200 g/ha 47 -24.5 -21.5 -12.4 -15.1 -7.3 -16.2 

Untreated
 
control (cm) 130 80 72 93 
 69 89 

Table 13. Percentages of normal seed set for bagged spikes, averaged across four cultivars for a range of
dosages of the gametocide RH-0007 applied at three times. 

Application Dosage* (kg active ingredient/ha)
time 2.60 2.24 1.95 1.66 1.40 1.21 1.01 0.87 0.75 

1) Double ridge stage 0.9 1.5 0.91.0 0.6 1.2 2.6 3.9 4.3 

2) 5-10-mm flag leaf stage 0 0 0 0 0 0 0 0.2 0.3 

3) 7 days after treatment 2
 
(mean flag leaf length

150 mm) 0.8 0 0 
 0.2 0 0.4 0.7 1.4 0.6 

* Mean dosage for each meter of plot. 
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Table 14. Weight of seed per spike (in milligrams) resulting from cross fertilization 
of spikes treated with the gametocide RH-0007 at a range of dosages applied at 
three times, averaged across four cultivars. 

Application Dosage* (kg active ingredient/ha) 
time 2.00 1.60 1.25 1.00 0.P Mean 

1) Double ridge stage 335 507 496 602 880 575 

2) 5-10 mm flag leaf stage 106 77 77 109 260 129 

3) 7 clays after treatment 2 
(mean flag leaf length 
150 mm) 32 27 55 128 279 151 

Mean 158 204 209 279 473
 

* Mean dosage for each 1.5 meters of plot. 

Table 15. Yield, averaged over genotypes,
 
as influenced by insecticide applications
 
(Metasystox at 0.56 kg a.i./ha), El Batan,
 
1983.
 

Time of application Yield (t/ha)* 

Control (no application) 5.29 b 

Three-leaf stage 5.41 b 

On incidence of aphids 5.42 ab 

Three-leaf stage +every 3 weeks 5.69 a 

* Means followed by the same letter are not 

significantly different at the 50/o leel using
 
the Duncan's Multiple Range test.
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Milling and Baking Laboratory
 

Introduction 
The principal objectives of the milling
and baking laboratory are the 
lollowing: 

* 	 To evaluate and zierecn early 
generation (F3 and F,1 ) lines for 
good grain type 

* To evaluate those early gelit'ltioni 
lines witl gouti grailn type fIr 
additional characteristics stich ats 
gluten strength. proRlil ('Orntet, 
;dnha-arirylase acivity and 
)igmenllcontent (dli-utl nviht'a

only) 

" To cvludtatC alvalctd liles fbr tCs, 
weight, rheologic;al clharacteristics, 
glutcn strergth, prtrcein content, 
arid milling id baking qualities. 

'htcst. dala art integrated by th 

brveders with infOrrnlatiolI on yieVl. 

disease resist at ce. agrorirni,characteristics and other factors to 

iake the crosscs and slectio s 

which produce higlwr-yicldii..Ilttr-
adapid bread arid (tiLtti iii whlcals 

aniid trilicaes. 


Ilaidlitiorn to fulfilling its principal 

obhcclivcs, tinehiloratorY also
 
provides traning Ior prsonnel froin 
,iatiollal l)rogflraiis and socks ways to 
impr1rove its proncedutres arid miethiods. 

Bread Wheat 
During 1983. a total of 3825 F.1 bread
 
wheat selections werte t-valatd for
 
glut en strengti, using the Zelt'ri,
 
rnicro-st lntiltation tcst. ''his is HOW
 
tsed inour laboratory instead of the.
 
rnicro-Pelslicnk tt'st (see CIMMY'.. 
Rport on Wheat Inprovenlent, 1982) 
but tht' results arc translririied into 
their nicro-lelslicnke cquivalnhs, 
b'ca;uise ilh(brted(rs are ri-ort' 
fariiliar with the latter. 'I'h', 
eorrclatioi belwten tht results givrn 
by the( two'( tests is 0.96. It was 
0i)served that a good proportion1 of' 
limies had sct'tlientclalioin values 
greaite'r than '40cubmilc cenltiiiete'rs 
(ce), inidhicaltig strong ghlute'nbll also 
thai a good )roportion had values 

corresponding to weak gluten, 
indicating that the desired variability
in gluten strength is being 
maintained in segregating material, 

Aniong the advanced materials, the 
followinl. ngmirseries were evaluated: 

o 	 lDrought Yieldtrials 

* 	 illh hillrnational Scptoria 
)bservalion Nurrscrv (ISEPTON) 

0 	Spring Crossing llock (C3). winier 
1982-83 

o 	Spriiig (Crossing Block (C3).smliler 1983 

Second Drought lolerance 
Screerning Nursery (I)SN) 

* 	 17th riternational thread Wheat 
Screninrg Nursery (II3WSN) 

19th lot crriit iorial Spring What 

Yield Nursery (ISWYN) 

* 	 Fourth Elite Spring Wheat Yield 
Nursery (ESWYT) 

A. Amaya C. 

* 	 Miscellaneous nursery 

Small multiplication plots (PC), 
sumner 1983 

All 	of this material was evaluated for 
its milling and baking qualities.
gluten propertIes and protein content; 
illaddition, nixograils and 
alveogranis were prepared. The 
inaterial harvested at iht Tolhica 
Experiimtnt Station was also 
evaluated for alplha-amnylis activity
by me'ans of the falling number test. 
In 	the latter. Vahles ranged from 
to niore than 1000 seconds, 

250 

indicating that good variability forresistance to prenature spouting is 
tb'ount in the gerniplasm. From the 
material included 4,nthe 17th IIWSN 
and iliiscellameous lillisery, lines with 
desirable milling and baking
characteristiks were selected for 
inclusion ini lte crossing block. 

Comparisons inade between data 

obtained froni naterial in the spring
crossing blo'k, grown with irrigationand harvested in the winter of 1982
83, and tlie saint' iaterial grown 
Under rainfed conditions andharvested inl the srnner of 1983. 

....
 

Dr. A.Amaya, head of the wheat milling and baking laboratory. 
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showed a very good correlation. This Triticale also decreasing. Alti augh some lines 
means that the data obtained in the The increase in the ntumber of showed improved gluten strength and 
laboratory from material Ffrowv tndr triticale varieties being released good baking quality. it is necessary to 
irrigation can be used for selecting around the world reflects the tr;:erest put more effort into improving these 
materials for areas in which wheat is in cultivating triticale commercially. cliracterist it's. Taking this into 
grown under rainfed conditions. One of the main factors that will account. the breeders have bleen 

influence the commercial using as progenitors those triticale

Durum Wheat acceptaoility of triticale is its lines showing good gluten strength

From segregating materials of the F:1 industrial quality. ThereTfore, CIMMYT 
 aind baking quality to inlprove tie
 
and F4 generations, 7315 individual 
 breeders place special imlortance ()it industrial quality of hiigh-yielding 
plants were screened for carotene tile inlprovelenlt of i'le milling and t iticales. 
content Only about 20 percent of baking (qualities of tie high-yieldinlg 
them were discarded because of triticales. At j)rseit tie laboratory is studying
pigment values lower than 5 parts per the possibility of incorporating new 
million (tprn).This material had been In 1983, 694 triticales roin tlie F:) techiniques which would facilitate tile 
previously selected for good seed and F.1 generations, 63 primary identifieation of triticales with good 
type, with more than 50 percent of triticales and 225 miscellaneous industrial quality,
the plants originally selected in the triticales, all grown during tht 1982
field being discarded due to high 83 crop cycle, were evaluated for Basic Germplasm
levels of yellow berry, black point, alplia-amnylase activity using the Development
and other undesirable seed falling number (FN) test, alId Conl tQualitv characteristIic wert evalIiated 
characteristics, gluten strength with the Zeleny on .121 lines rni tI- basic 

inicro-sedincntation test. Although gernuplasnil (tvelolilnleint progrnin. 
The advanced naterials evaluated in iost of t ilines slhowcd tie high IProtein values of 14.4 percent were 
1983 included the 15th International alpha-anuylase activity (FN values ill obt ained in sole lines with weak 
Durumn Screening Nursery (IDSN), the range of" 60-150 seconds) gluten, and several lines with strong
with 260 entries, and the Duruml associated with )remnature gluten yielded flour with protein
Spring Crossing Block, with 332 germination, some lines had the contents betwen 15.0 and 16.2 
advanced lines and varieties. Both of preferable low activity levels (FN percent. The latter prodieed loaves 
these were harvested in the 1982-83 equal to or greater than 200 seconds). with a volunle betwen 850 arid 930 
winter season. In the crossing block Most of the triticales had weak gluten ce, the highest aiong all tire 
most of the lines had acceptable test (sedimentation values less than 2.1 imaterials evaluated in lie laboratory
weights. This characteristic andl the cC): onlyVia few showed gluten Of in1983. 
absence of yellow berry arc v-cry better strength (28 cc or niore). 
important in durum wheat tr Training
obtaining a high semolina yield. In In addition, the niorc advarced I)uring 1983. six traines spent three 
addition, 63 percent of tie lines had materials iii the CB and illtile 15th Ionlhs ill the latiuralory learning the 
pigment contents higher than 5 ppm. International Triticale Screening teclniques used inthe evaluation of 
and only 7.5 percent had gluten Nursery (ITSN). grown under tic breeding material, learning how 
characteristics that were undesirable tavorable environmental conditions iin to operate the equipmenlt and. iii 
for the preparation of nacaroni and 1982-83, were evaluated for physical, sonic cases, learning how to imaintain 
spaghetti with good cooking quality. chemical and baking ctlarace,'istics. tlie rmachinery. The trainces were 
Of the 260 lines included in the 15th It was found that great variability for Yuscff Ainari. fron Tunisia: Privat 
IDSN, all had a test weight equal to or the pararieters evaluated existed 1laboria, front lBurtundi: Shakcena 
higher than 80 kilograms per anong the lines tested. It is iriportant Yasriri-, frorni tPakislan; Khandaker 
hectoliter arid only 25 percent had to note that 76 percent of the triticale Majidil . from Bangladesh: and Suk 
pigment values lower than 5 ppm, the lines included in the 15th ITSN had a Song lIycon arid Park Sang Lae, fron 
minimum for producing pasta of test weight of at least 75 kilograns Korea. Also, l)r. Oranrng Navikul 
acceptabie color. Only 31 of the line-s per hctoliter, reflecting the iarked and )r. Schon Niriniannitaya, froni 
had weak gluten that will produce improvement in grain type that his Tliiland. ard Dr. Maria Teresa de
spaghetti with poor cooking been achieved. It was al-so observed I'alorno, Iron El Salvador, Spent two 
characteristics, that inore than 50 percent of ti- limnis weeks each lii the laboraitory as 

i both the C1 and ITSN had lN visiting scientists. 
values of at least 150 se-onds. 
indicating t hat the alplhia-alnylase 
activity of the advanced materials Is 
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IntroductionIn the siniunier of 1983, CIMMYT 
distributeCd 1895 bread wheat, duruim 
wheat, triticale. bai ev and 
gerlnlpisill h cloplmitlt litirseries 

omtseed to be tlal'd for various 
typcs of evaluation), to 239 
cooperators in 91 countries. T hables
and 2 show th- (fist ribtution dtltails. 

I 

These nuirsetvi-ics arc (fist rilutcd olly
1)own icqitet 

(Coo)ptralors who grow ('IMNIMYI' 
ntuirseries arc asked to i(t thl 
pirlorninicc data to ('IMMYT bImrCoitipilatioll, alllvsis, and stlbse'teiit 
worldvide distribiltion to other 
c(oopcrators ai( iltle[estt'(l parties. lit 
addition. cooperattors are frce to is(
the gernluplasI1 thev receive ill any
wyN that silits their needs. Options
lithide crossiitg with local varieties or
(et'l ltlovilg ali wirv directly into 
sccdtt tiltil)li-alioil lior evilill 
tlcslsc as a variet v. (INIMIY°I' -citicsts 

only that thc origin ot lie(geriitplasit
bc lCkiiowlt'tctd. 
Nursery Categories 

Fivt cattgoien's of istirstiles a e 

included in this pri- ogramt: 


Crossing blocks--Potitt lil parental
lines at seltcel flor tise ill crossing 
prograiiis, and curllrhrs inl each
crossing blotck art arragetl ai'or(l ing
to their pi-cviouslv ith'ilificd gc 0lC 
sipt'liority for out', or miore' traits. 

Varietit's aiid liio's are groulped for
 
thleir-high ,yit-ld ald/o- whIt'le. 
 ~ 
adaplatiol disase i-sistlllice,
adaptatiot to cer ait r,' iois. 

tolerane't of high lt'vtls tit fret' 

altii iiiin, ai t troltllitc ch arate-s,
andf Imtilling an(I baking (Itualitits. As ' 
iiai its 5(X) line-s itav be included in.a (Tssiit g t)lock. 

Early generation F 2 (segregating 
populations)--Tli'F miatrials ar('e-2 

scoiid ge'l-eraiot sist-; 1):,mits front 

Ihe satlle, troS, but they tsuially htave
 
widely difl vi'll 
 l lv)'s ant
 
characl'i.tics . Frotnt (tiest
 
segrt'gatinug plttltilat itis. (IN'IMMT
 
l)laltt breeders stlct individual 1)l;it ts
liaving desirahlc characteristics.
 
Niiist'rlsarc otitpilcd anti sent to
 
t'il)vl 'iators ;iCOrdilig toI li local 
t'lirlitati condt~itionls, soils. iiittr 
availahbili y, diseasc s')r('t lllll il
ctlliturl prictics. 

Screening nurseries--1. i it thatl 
have )'rlrmed well accorditi t.o 
viriotis cicria lit Mexlco may t'entered inlo a sT ilttig nurserv. The 
lines IllI tese' nuiriselIt's al-c t'valtlat'f 

International Nurseries
 
M. Alcalff S. 

for agronomic type, adaptation to 0 ThIce pemitcompariso oflocal conditions and disease perlrmiancc characteristicsof'
 
resistance, but not 0tr yield. 
 varieties from initx' sotrce, atScreening iurseries serve three each trial location. 
purposcs:
 

Tsets 
 0 The provide sources of genetic
0 T hv introdticc ew g(nietic variabilit' that a cooperator mayvariabilitv, which mav be used list- direc(tlv or in crosses.(lirectly, rcschcctcd atIi released as 

a variety, or used ill crosses. ThV generate inforialion ol the 
principles of natla) ation. 

SThe provide at lcilliis of assessingnew advallcCd lines. Disease nurseries-Thes' titurseries 
ll-'C Stilt to lo0CatillS where liaruti-cular 

Then,' provide iif(trilation on disease are likely to occur. Their1lw)ir'ilan((' over a broad range of purpose is to provide a leva.Ins ofclimiatic ald disease coldilions. 	 idetitlifvilng dlevaluatilg potential 
.0,Ot'Ut'S of disease I'esistance.'.Yield nurseries---H;nt rics in the vield 

iitirseries (or trials) mla • 
Agrouomiic evaluation rct'eives less 

'olle froill Ctlu)piasis.
national programlis or froi th
CIMMYl progrlill. Thev atc Usuially Yield components-Twst nurseriesitlva'ccd titterials (froin F5 to 17 01" lrroii t geriuplasI dtevelopmientvarietics illr ady rcl'asc(d piogratli arc Sell to locations wherecolninrciallv. i'llt' inational prograi- lite vhle coiii )olieits. stich is"illnilliliolas".l aits first gronl adi ltiinbers of spikes per plant. spikclcis'Vlniattcd iii Mc.ico lol )ossi)le pt'r spike, grains per spike, as wtll asitwitisl i ill i viriti litir-ly'.'. graill ch'aracteristics andI biolass.

tNurer Categorianhe evaluated individuallyYitld litrscrirs serve 	 tilderfout v)tillpo.:rs: dillert'nt environmental cona-ilious. 
Til restilting data provide

0 Thcv lwrovid. allaiassssltnt if tliet informuationl)t'lfo)iill-ie of* alvatice lilies over 
aboutli lhe stability of thevariois comonl)enillts, which serves toi wide rialige (f coldilions. guite further cflorts al inil)rovenlent. 

10' 
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. .	 : 
Dr. M. AL-alai, head of the International nurserles program. 
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Table 1, Bread wheat, durum wheat, trticale, barley and germplasm development nurseries distributed by the International 
Nurseries Program in the summer of 1983. 

Rocipient Bread Dui,:r- Triti- Recipient Bread Durum Triticountry Wheat Wheat cale Barley G.D.* country Wheat Wheat cale Barley G.D.0 

Latin America 249 95 95 70 41 East Asia 154 31 43 78 25 

Argentina 38 19 11 3 6 Afghanistan 3 2 1 1 -Bolivia 14 6 4 1 1 Bangladesh 14 1 1 6 1Brazil 49 3 20 5 12 Burma 4 - 1 3 1Chile 21 8 8 8 6 Bhutan 2 - 1 2 -Colombia 5 - 2 2 2 China 57 5 9 23 6Costa Rica 3  1 1 - India 4 2 1 4 3Dominican Republic 1 - 4 - - Indonesia 3 2 1 2 -Ecuador 
 12 1 3 4 1 Japan 1 - - -Guatemala 9 2 4 1 1 Korea, South 4 1 4 7 -Guyana 2 - 1 0 1 Nepal 6 3 3 3 1Mexico 53 45 29 24 7 Pakistan 27 8 10 10 10Paraguay 15 1 3 2 2 Philippines 7 2 2 3 -Peru 22 510 19 2 Sri-Lanka 4 1 1 2 -
Uruguay 5 - -  - Taiwan 2 2- 3 1 
Thailand 16 4 6 9 2Africa 146 63 57 79 19
 
Oceania 15 10 14 
 2 2Algeria 11 9 2 4 -


Burundi 
 2 - -  1 Australia 8 3 6 - 2Cameroon 5 1 2 2 1 New Zealand 7 7 8 2 -
Congo 2 - -  -
Egypt 11 8 4 8 4 Europe 109 85
87 74 26

Ethiopia 7 9 4 6 2
Ghana - - 1 - - Austria - 6 - 1 -Kenya 12 5 5 12 1 Belgium - - - - 1
Libya 3 
 4 - 4 - Bulgaria - 7 2 - 1Malawi 6 - 1 1 - Czechoslovakia 4 - -
Morocco 6 6 4 8 - England 

- 1 
2 - 1 5 1Mozambique 4 - 1 - France 8 4 9 8 3Niger 1 1 1 1 - Germany, East 2 2- 4Nigeria 4 1 2 2 - Germany, West 1 6 3 3 -

2 

Rwanda 5 2- 4 1 Greece 7 7 6 6 3
Senegal 2 - -  - Hungary 2 3 3South Africa 16 9 10 
- 2

12 5 Ireland 5  -
Sudan 7 -- 1 - 1 Italy 7 17 6 8 2
Tanzania 
 12 1 4 2 - Netherlands - - 2 - -Tunisia 6 8 2 6 - Norway 3 - 3 3 1Uganda 3 - 1  - Poland 7 1 9 4 2Upper Volta 1 - 1 - - Portugal 9 5 4 3 -Zaire 2 - 1 - - Romania 3 1 2 10 2Zambia 12 - 6 - 3 Russia 6 - 3 1Zimbabwe 6 1 3 6 - Spain 33 23 18 12 1 

Sweden 4 - 4 - 1Middle East 81 54 26 37 8 Switzerland - - 3 - -
Yugoslavia 6 7 5 7 2Cyprus 3 4 2 3 1

Iran 2 1 1 - North America 9 1 3 3 4
Iraq 1 2 ' 3 -
Israel 13 7 2 8 5 Canada 2 1 3 1 1Jordan 
 4 6 2 3 - U.S.A. 7 - - 2 3 
Lebanon 1 1 -
Qatar 2 1 1 2 - TOTAL COUNTRIES 85 59 76 66 51Saudi Arabia 3 1 3 - - TOTAL NURSERIES 763 341 323 343 125
Syria 23 13 6 7 1Turkey 22 16 9 8 - TOTAL NUMBER OF COUNTRIES TO WHICH GERMPLASM WAS
Yemen 7 2 - 2 1 SENT = 91 

Germplasm development 
-= nursery not sent 
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Table 2. Number of entries in each of the 1983-84 nurseries. 

Nursery 

Bread Wheat
 
F2,Srab Resistance 

F2 , Bulk-harvested 

F2 , Helm inthosporium Resistance 

F2, Aluminum Tolerance 

F2, Spring x Winter 

Earliness Screening Nursery 

Scab Screening Nursery 

2nd Drought Tolerance Screening Nursery (DSN) 

2nd Helminthosporium Resistance Screening Nursery 

2nd Aluminum Tolerance Screening Nursery 

17th International Bread Wheat Screening Nursery (IBWSN) 

20th International Spring Wheat Yield Nursery (ISWYN) (1")

20th ISWYN (6*) 

5th Elite Selection Wheat Yield Trial (ESWYT) (1")

5th ESWYT (6*) 

14th International Septoria Observation Nursery (ISEPTON) 


Durum Wheat
 
F2 , Irrigated 

F2 , Dryland 

F2 , Cold Tolerance 

F2 , Stem Rust Resistance 

15th International Durum Yield Nursery (IDYN) (1) 

15th IDYN (6*) 

15th Elite Durum Yield Trial (EDYT) (1*) 

15th EDYT (6*) 

15th International Durum Screening Nursery (IDSN) 

Crossing Block 


International Nurseries, 

Entries 

36 
460 

72 
127 
151 
189 
79 
92 

132 
72 

207 
49 
49 
29 
29 

112 

289 
256 
126 
165 
29 
29 
29 
29 

306 
332 
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Table 2. (Cont'd) 

Nursery Entries 

Triticale 
F2, Spring x Winter 101 
F2, Bulk-harvested 234 
F2, Earliness 62 
15th International Triticale Yield Nursery (ITYN) (1*) 49 
15th ITYN (6*) 49 
15th International Triticale Screening Nursery (ITSN) 207 
Winter Crossing Block 44 

Barley 
F2, Spring 263 
F2, Spring x Winter 56 
F2, Andean Region 46 
6th International Barley Yield Nursery (IBYN) (1*) 24 
6th IBYN (6*) 24 
2nd International Naked Barley Yield Nursery (INBYN) (1") 24 
2nd INBYN (6*) 24 
1st International Early Barley Observation Nursery (IEBON) 17 
11th International Barley Observation Nursery (IBON) 150 
Crossing Block 458 
2nd Barley Yellow Dwarf Virus Screening Nursery 41 

Germplasm Development
Yield Components (bread wheat) 27 
Yield Components (durum wheat) 17 
Leaf Rust Resistance Germplasm 163 
Aluminum-Tolerant and Rust-Resistant Material 168 

1* - In 1 singlc envelope for machine planting 
6* - In 6 individual packets for hand planting 
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Introduction 
Over the last decade or so the 
number of hectares planted with 
wheat has declined in the Andean 
countries and productivity has 
stagnated. This dccline in area has 
been basically duC to iClit iVC 
political and c'onomic policies 
relating to whcat in ile forms ol 
import subsides, unrealistic price 
policies, and lack of reliable 
marketing sy'stinis tor local w heat. 

The CIMMYT' Andcan regional wheat 
program concentrates oil t'ourI,
colltis. {ctlador. site of the base 
prograim. Colombia. Peru and 
Bolivia. (CMMYT rCgionall stall input 
ilno the base progran is soiiewhlit 
greater than it is in lle othcr threc 
cotLotrics. 

Regional pcrsonnel do not conduct 
their own r('search program, but are 
involvecd in the )lanning, execution 
and analysis of research in the four 
Count rics. All results tlot.(ed htiere are 
therefore tfie result of a team effort 
involving tile CIMMYT staff, butl witl
the l)riniary responsibility for the 
conduct of the trials gencrally lying 
with filt' national rcscarchcrs. 

INIAP-Matl (= M2A-IA) triticale 
should be released in 1984 and V. 14 
I= Buey-Beagle). a complete triticalh. 
is being multiplied for possible 
release. It is anticipatld that the 
im mediate use of ttriticale in Ecuador 
will be for conccntrates and direct 

miman conSumption at the farm 
level. 

Drought 
lolivia suffered an cxtremely severe 
drought in 1983 that destroved most
of tli small grain crop as well as 
sced production. An eiergenc 'yseed 
prodtCtioln projcct was designed wili 
hntcrailerican [)evclopment Bank
funding. 

Pathology 
As niottd lateri ill this report, barley 

ellow dwarl (13"YI)} continuetltS to be at
mIlajorlfactor iii wheat production in 
Ecuador and (ther Andean areas,. 
Richard Listcr (Purdue University, 
USA) kindly Icstecd wheat, barley aid 
o11 colleclions from Pcru with 
Enzyne-Iinkcd Iniunosorbent 
Assay (ELISA) and the results 
indicated a predominance of PAV. a 
nonspecific straili of barley velo,' 
dwarf virus ( I. TYD)'his is 

As in previous years, the data from 
fite Latin American Rust Nursery 
(ELAR) do not indicate aliy 
significant change in the virulence 
spectLrum 1of' cirliia striijbrmis f. 
sp. tritici on wheat or of f. sp. hordei 
on barley. Race 24 and its variants 
24-Mreurca and 24-V,irunda were 
present. Stripe rust has :'ceiitlv 
been reported oii barley variety 1-5 in 
Bolivia. ('hile and Ecuador. 

Field obscrvations, confirmed 1)\v
microscopic cxaulIiation, indicatc 
that the spot form oftlclhintl o
sporiun feres eontinues to be 
important oii barley in the savannah
of' Bogota. Colombia. Wk, ha; e aiso 
observed this disease ill Peru but not 
in EcXiMacor or Bolivia vt. 

Inl 1983 ,chrotiurn rl/sii was 
obscr'ed for tit filst toille ill-ecting 
whetilt g(nl)laSil nurserics in Santa 
Cruz. Bolivia. octirrently. 
infestation of xwheat 1)y SChizaplhis 
grilil (iln was coilllloll intlit' saie 
nursery. 

Disease and Observation Nursery
1 LaLin Aixcrka (VEOLA)-Data 
are presented In Tables 1-5 from the 

Variety Releases 
In 1983 Colombia released ICA

consistent with previous data on
germplasin from Ecuador. 

third and fourth VEOLA for wheat,
the third and fourth VEOLA for 

Susata (Alondra"S") bread wheat for 
use in thc drier areas of highland 
Coloibia. Tie national program is 
also 1untmltiplying a Pavon"S". 
(CM8399-D-4M-3Y- IM-I Y- I M-OY) for 
release in 1984. 

;M P 

INIAP-Altar Tob'S" x l)esc-Fr). -
rc'least'c fin 1982. is now available to
farmers in Ecuador and one largefarmer is also selling sccd i)rivat,'l y" 

~r 

'Fhis v'ariety has shown excellent 4' 
resislan.cc to the tihrce rusts as well 
as to powdery inildhv and 

Itl,, I 

Xanthonorms tratishicets in South 4-
America. 

Dr. H.J. Dubin (left), CIMMYT wheat scientist, Dr. Byrd Curtis (center),
Director of the wheat program, and Dr. P.C. Wall (right), CIMMYT wheat
scientist examining an on-farm trial in Cochabamba, Bolivia. 
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triticale, and the third VEOLA for 
barley. The primary aims of the 
VEOLA are to obtain disease 
resistance data from as many sites as 
possible and at the same time to 
provide the best disease-resistant 
materials to the national breeding 
programs in the Andean region for 
their own use. The source of the 
entries generally is CIMMYT, but 
Andean materials are also included 
after preliminary testing in the 
region, 

underlie the type of research that Is 
advocated for these crops in this 
region: 

The primary objective of the 
research should be to develop 
recommendations for groups of 
farmers or for a geographical area. 

"Theresearch should concentrate 
on the factor or factors most 
limiting to yield and ecolloillic 
benefit, taking into account 

This. together with periodic 
waterlogged condilions and poor 
stands. led to lower yiei(ls and 
weaker responses to fertilizer than 
those experienced in previous years. 
Tables 6 and 7 show results from 
verification trials conducted in 1982 
and 1983 which include two bread 
wheat varietics common to both 
vears. The trials included three 
fertilizer levels-0-0-0, the level lost 
eolnllloly used 1y small and 
mediul-sized producers; 80-160-0. 

Table I shows 21 of the best bread 
wheat lines in the third wheat 
VEOLA with combined resistances to 
stripe rust (leaf and head), leaf rust, 
and stem rust. Crosses such as 
Bucky x Tob-Cno"S" and 
Tob"S"/Cno"S"-Jar x Kvz, have 
consistently shown good disease 
resistance in the Andean countries. 
Tobari"S" provides good resistance 
to the three rusts in this area and is 
a parent of many well-adapted 
crosses. Data from the fourth wheat 
VEOLA provide information on the 
three rusts and powdery mildew: 
Table 2 shows six lines with 
excellent resistance to these diseases, 
As noted in Tables 3 and 4. triticales 
possess a high degree of resistance to 
the three rusts in this area and in 
general are more disease-resistant 
than bread wheats. 

interactions between factors, 

Interactions with other crops in 
the rotation are considered where 
necessary, bu farming systeis 
research, as such, is not 
advocated. 

The research is generally carried 
out under fairm contditions, aud 
only experimental variables are 
set at levels other than those in 
use by the farmer. 

Soil fertility is the main limitation io 
yield in all the traditional cereal 
areas of the Andean highlands. The 
soils are generally characterized by 
low plhosphorus availability and high 
levels of potassiuni. Other factors 
that are of almost universal 
importance in the region are t ti-
needs for disease-resistant varieties 

the fertilizer rate found illprevious 
years to be the most econoinically 
beneficial: and 80-80-0, which had 
previously shown marginal rales of 
ret urn almost as high as 80-160-0, 
but which is less capital intensive. 
The trials wt'ere conducted by the 
National Instittite of Agricultural 
Research (INIAP)Production 
I[vesiigatlioll Irograill in tle 
('ayambe area of Ecuador; all factors 
except the experimental variables 
were set accoroing to coillmon 
farmers' practices. 

The detrimental effeet of excess 
moisture ill1983 is evident from the 
average yields in the two seasons, 
1966 kilograms per hectare in 1982 
(Table 6) and 947 kilograms per 
liectare in 1983 (Table 7). In both 
seasons there was an economically 
significant response to fertilizer 

Lines of barley with good resistalice 
to stripe rust (P. striijbrrms f. sp. 
hordei) and stein rust are listed in 
Table 5. These data were gleaned 
from the third barley VEOLA. 
VEOLA data indicate good levels of 
stripe rust resistance in Andean 
barleys but leaf rust resistance is 
lacking: thus leaf rust has becomne an 
increasingly inportant disease, 

with high Yield potential, nitrogen
fertilizer and good weed control. 
However. adoption of new varieti-s 
and chemical weed control with 
2,4-I) is well ad,,anced: farmers in 
many areas of the highlands change 
varieties as soon as seed of new 
varieties is available locally. In 
Ecuador it Is estimated that over 90 
percent of t he wheat area is seeded 
with varieties released since 1969. 

applieation, with 80-80-0 having a
higler marginal rate of rtturn than 
80-160-0. Even though 80-80-0 was 
more cost effective overall in 1983, it 
was not so with the variety Atacazo 
69 nor with INIAP-Altar at one of the 
four sites where,although the yield 
increase paid the costs, a 40 percent 
return on capital was; not achieved. 

Agronomy 
The CIMMYT agronomy effort in tle 
Andean region is directed primarily
toward stimulating and helping with 
on-farm research on sItiall-grain 
cereals. The following principles 

Acceptance of new barley varieties 
has been very fast folloving the 
stripe rust epidemic of 1976. 

In Ecuador (tlie 1983 growing season 
was extreniely 'et, which led to 
marked increases of leaf and spike 
diseases (malinily Seplorta spp. and 
Fusarium spp.) In Ilie o-larin trials. 
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At low yield levels, (e.g., in 1!83 and 
without fertilizer) there was no 
significant difference in yields 
between varieties, but under 
conditions more favorable for yield, 
(,:.g..1982 and fertilized) the newin 
wheat variety INIAP-Altar produe(l 
significantly more than tie older 
varicly Atacazo 69. The presence of a significant site x fertilizer 

interaction in both seasons reflects 

(he presence of a single site with 
a 

markedly stronger- response to 

fertilizer than was the case at the 

other sites. This suggests Ihat 

reconunendation (lonains iig l 

need furt her refining. hut since the 
sane fertilizer application rate 

proved economical over the whole
 
range of sites, this is not a high
 
priorit v. 

In an effort to understand
 
inconsistencies in the r,-sults of oil-

larm trials, studies on barley yellow 

dwarf virus (BYDV) were initiated in
 
the Cavambe area in 1980. Initial
 
results showed average yield losses of
 
app)roximlately 20 percent 
at tribut able 
to the virus. In the 1983 season, two 
of Ifllour replications of each of five 
fertilizer level trials were treated withIi 
a systemic insecticide (carboftuan)at 
seeding and then <prayed with 
Thiometon (another systelli
insecticide) every two weeks, fronifour weeks after seeding until 

flowering to control the aphid vectors 
of 13YI)V. Results for fivv fertilier 
lev'els. averaged over five sites, are 
shown in Figure I. At each sitc, the 
data Ironi two wheat varieties. INIAP-
Altar and lNlAlP-Tungurahua. w.ere 

Andean Region i 

averaged as there was no evidence reduction at 0-0 N-P). It should be
that they differed in response to either 
 noted that only the 40 kilograms per
fertilizer or insecticide. The nunber hectare phosphorus level is illustrated

of aphids per stern was not great, in Figure 1 because, in tills wet year,

seldom reaching more than five. there was no signili:hant response to
 
Thus, the effects are probably due to higher applied phosphorus levels
I3YI)V, which was cnfirned in the except in coml)ination v,ith 160

plots, rather than to direct effects of kilograms per hectare of nitrogen.
 
the aphids.
 

Given these' yield losses due to 13YDV,

Overall, the lack ol aphid control in li cereal breeding )rogram has put

the treatients shown in Figure 
 1 high priority on selection of BYDV
reduced yields by 24 percent, which resistant material. Concurrently, the
 
was highly significant (P less than production invest igat ion program will
0.0 1). There was a tendencv for yield study the thing and econolics of
to be reduced more at high fertilizer insecticide applications to limit the 
levels (26 percent redlction ;,! 160-40 effects of 1BY1)V.
N-I) than at low levels (I 1 percent 

3

y 	= 25.05 +35.75 x - 0.12x 
r2 0.78 X 

2 

"
 

0 

y 
, Y = - 146.85 ±29.76x - 0.1(f, r
 

XX Insecticide applied 

0 . -.. No insecticide 

I I I 

0-0 40-40 80-40 120-40 160-40 

Fertilizer level (N - P in kg/ha) 

Figure 1. Yields of wheat with and without aphid control at five fertilizer levels. Each
point represents the mean of two varieties averaged over five sites. 
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Table 1. Bread wheat lines from the third VEOLA with outstanding
resistance* to stripe rust (leaf and head), leaf rust, and stem rust. 

Entry Entry

number Variety or cross and pedigree number Variety or cross and pedigree
 

11 ALTAR"S" 117 BUCKY x TOB66-CNO"S"
 
E-II-67-3965-1E-2E-9E E-II-72-8691-1E-1E-1E
 

21 BUCKY x TOB-CNO"S" 118 BUCKY x TOB66-CNO"S"
 
E-I1-72-8691-1E-1E-2E E-i'-72-8691-1E-2E-1E
 

22 BUCKY x TOB-CNO"S" 134 VEERY"S"
 
E-II-72-8691-1E-1E-3E CM-33027-F-1M-1 1Y-OM
 

23 BUCKY x TOB-CNO"S" 138 AU x KAL-BB/BON

E-I1-72-8691-1E-1E-4E CM-33802-E-1M-2Y-OM
 

32 T. AEST x KAL-BB/ON-CNO(6) 140 KT/BB-FN x U-BZA
 
CM-3305-B- 11M-5Y-OM EC-147
 

37 PJ62-WRT x CAL 165 TOB"S"/CHA-JAR x KVZ
 
26972-2M-300Y-300M-OY CM-20707-A-1Y-8M-1 Y-OY-4PTZ
 

38 TOB"S"/CHA-JAR x KVZ 185 7C-NAD x TOB"S"-8156
 
CM-20707-A-1Y-8M-1YOY-1PTZ CM-14960-27M-501Y-501M-OY-2KE-2K
 

41 TOB"S"/CHA-JAR x KVZ 191 TOB"S"/CNO-JAR x KVZ
 
CM-20707-A- 1Y-8M- 1Y-OY-4PTZ CM-20707-A-1Y-8M-OY-1PTZ
 

65 TOB"S"/CHA-JAR x KVZ 192 TOB"S"/CNO-JAR x KVZ
 
CM-20707-A-1Y-8M-1 Y-OY-2PTZ CM-20707-A- 1Y-8M-1Y-OY-2PTZ
 

72 BUCKY x TOB-CNO"S" 193 CC-CHB70 x BB-NOR67
 
E-I1-72-8691-6E-1 E-2E CM-11860-E-1Y-2M-1Y-6M-2Y-OY-3PTZ
 

86 BOBWHITE"S" 196 BOBWHITE"S"
 
CM-33208-N-1M-2Y-OM CM-33203-N-1M-2Y-OM
 

88 VIREO"S" 203 AU-TOB x GRAJO
 
CM-28235-1Y-1Y-OM CM-30833-N-2Y-2M-2Y-2M.0Y
 

90 VEERY"S" 204 AU-TOB x GRAJO
 
CM-33027-F-15M-500Y-OM CM-30833-N-2Y-2M-3Y- 1M-OY
 

107 VAR# 1212-1SN68-69 x CNO-7C 207 BOBWHITE"S"
 
E-I I-74-11728-6E-2E CM-33203-F-4M-8Y-1M-OY
 

http:CM-30833-N-2Y-2M-2Y-2M.0Y
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Table 1. (Cont'd) 

Entry Entry

number Variety or cross and pedigree number Variety or cross and pedigree
 

213 KVZ x CNO-PJ62 
SWM-1285-2Y-3M-1Y-OM 242 (BB-CNO x INIA-SOTY/SPARROW"S")

PAVON"S"
 
216 BON x KAL-BB 
 CM-37705-K-5Y-3Y-1 M-OM 

CM-21432-2M-1 Y-7Y-I Y-1 M-OY 
259 (PAK F46313/TOB-CFN x BB)B.MAN-ON x224 KVZ-K4500-L.A4 CAL-MAYA"S" = ANI"S" 

SWO-176-3M- 1Y-10Y-2Y-1 M-0Y CM-26346-A-17Y-1M-2Y-1M-1 Y-OB 
231 KAL x KAL-BB/KAL-BB x MDS 262 BOBWHITE"S"
 

CM-38344-H-4Y-1 M-3Y-OM 
 CM-33203-K-12M-14Y-1 M-OY 

232 BOGRIN-JUP73 x HORK"S" 284 TOB"S"/CHA-JAR x KVZ 
CM-41266-0-13M-3Y-OM CM-20707-A-1Y-8M-1Y-0Y-1PTZ 

* Mean average coefficient of infection (ACI) for the four diseases no greater than 2. Data calculated from fourteen 
sites in South America, North America, and Africa. Not all diseases were present at all sites. 

Table 2. Bread wheat lines from the fourth VEOLA with 
outstanding resistance* to stripe rust (leaf and head), leaf 
rust, stem rust, and powdery mildew. 

Entry 
number Variety or cross and pedigree 

4 ALTAR 

.0 BUCKY x TOB-CNO"S" 

27 JUP77-ALONDRA"S" 
CM36867-18Y-2M-OY 

28 KVZ-K4500-L-A4 
SWO-176-3M- 1Y-10Y-2Y-2M-OY 

31 KT59AE-NAR-59 x PCH 
T 3123-2T-2P-1P-1 P 

451 C-78048 = KAVKAZ-TORIM73 
SWM-3879-7Y-3M-1Y 

* Mean average coefficient of infection (ACI) less than 3 

for the five diseases. Data included from thirteen sites 
in South America, North America, and Africa. Not all 
diseases were present at every site. 

http:KVZ-K4500-L.A4
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Table 3. Triticale ',ines from the third VEOLA with Table 4. Triticale lines from the fourth VEOLA with 
outstanding resstance* to stripe rust (leaf and head), outstanding resistance* to stripe rust (leaf and head), 
leaf rust, and :tem rust. leaf rust, stem rust, and powdery mildew. 

Entry Entry
 
number Variety or cross and pedigree number Variety or cross and pedigree
 

299 M2A-IA 48 M2A-IA
 
X12665-1 !'-6Y-5M X12665-14Y-1Y-6M
 

302 M2A-HEXA SEL. (from bulk) 50 BE-BGL"S"
 
X1 2797-6Y-1Y-2M X16216-100B-100Y-1M-1Y-1M-0Y
 

305 BEAGLE"R" 53 M2A-IA 
X 12665-11Y-6Y-5M
 

323 M2A(2)-346
 
X8504-C-2Y-2M-10GM-103B-104Y- 54 CIN-M2A(2)
 
6Y-2M-OY X1 5401-15Y-2Y-2M-OY 

330 M2A-IRA 55 M2A(2)
 
X12581-18Y-1Y-6M-0Y X8504-C-2Y-2M-100M-103B-101Y
 

338 M2A(2) 56 IRA-M2A x IIA(2)/M2A-STR
 
X8504-C-2Y-100M-103B-109Y-1M- X26181-E-3Y-1 1M-1Y-0M
 
2Y-5M-0Y
 

57 M2A
 
339 M2A-CML X 12593-B-1Y-1Y-4M
 

X8534-D-3Y-2M-OY-102B-14Y-OM-

10OM-0Y 58 IA-MIA x CAL
 

X1 4920-2N-0M
 
345 M2A-MIA
 

X27947-22M-9Y-OM 59 M2A-IRA110
 
X8516-E-1Y-1M-0Y 

350 TEJON-IRA
 
X13895-B-100Y-100B-102Y-104Y- 60 M2A-CML
 
4M-1Y-0M X8534-D-3Y-2M-OY-1 02B-1 14Y

OM-100M-0Y
 
351 TEJON-IRA
 

X13895-B-100Y-100B-102Y-1 14Y- 61 M2A x OCTO-HEXA
 
4M-6Y-OM X2803-B- 1Y-5M-3Y-0M
 

352 M2A-FS 722 65 M2A.CANADA
 
X12845-12Y-7Y-2M-1Y-0M X8208-G-1Y-2M-3Y-0Y
 

353 M2A-FS * Mean average coefficient of infection (ACI) less
 
X12845-5Y-4Y-2Y-OM than 2 for all five diseases. Data calculated from
 

thirteen sites in South America, North America,
 
Mean average coefficient of infection (ACI) for and Africa. Not all diseases were present at a!l
 
the four diseases less than 2. Data calculated from sites.
 
fourteen sites in South America, North America,
 
and Africa. Not all diseases were present at all sites.
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Table 5. Barley lines from the third VEOLA with high resistance* to stripe rust (leaf) and stem rust. 

Entry 
number Variety or cross and pedigree 

19 GALERAS x PI 6384 
E-I -69-32-4E-4E 

22 GALERAS x PI 6384 
E-II-69-32-4E-4E 

33 GALERAS x PI 6?94 
E-II-69-32-5E-2E 

34 NIGRINUDUM-SEA OF AZOF 
E-II )9-58-2E-3E-3E 

35 CHEVALIER-NIGRINUDUM 
E-II-69-31-1E-1E-2E 

54 GRIGNON 

56 UNA 8479 

62 UNA 8483 

63 UNA 8484 

71 UNA 8269 

Entry 
number Variety or cross and pedigree 

72 UNA 8270 

73 UNA 8271 

74 UNA 83J8 

75 UNA 8310 

76 UNA 8465 

78 TERAN 78 

89 (OG/FUN-CN48 x FUN) 
KI x BENTON 

95 PI 6384-CAPUCHONA 
E-I1-69-69-1E-1E 

96 GALERAS-PROCTOR 
E-I 1-69-36-4E-2E-1 E-1 E 

103 CN7-DC23/MOR x KI-CI 2376 
11-17648-2E-3E-2E 

Mean average coefficient of infection (ACl) for the two diseases less than 5. Data calculated from 
five sites in South America and Africa. Not all diseases piesent at all sites. 
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Table 6. Yield of two bread wheat varieties and one bread wheat advanced line at 
three fertilizer levels. Means of three sites near Coyambe, Ecuador, 1982. 

Grain yield (kg/ha at 14/0 moisture)
 
Fertilizer applied INIAP Alondra
 

''1
(N-P-K) 	 Atacazo 69 Altar 82 "S Mean 

0-80-0 1031 1379 1335 1248 
80-80-0 2019 2699 2221 2313 
80-160-0 1968 2861 2183 2337 

Mean 	 1673 2313 1630 1966
 

Significance2:
 
Varieties
 
Fertilizer
 
Var x Fert *
 

Site x Var **
 

Site x Fert **
 

C.V. 	 14.1/o
 

1. Advanced line. 
2. 	* ", *** = significant at the 50/o, l/o and 0.1/0 levels, respectively. 

Table 7. Yields of two bread wheat and one triticale variety at three fertilizer levels. 
Means of four sites near Ca'ambe, Ecuador, in 1983. 

Grain yield (kg/ha at 14/0 moisture) 
Fertilizer applied INIAP INIAP 

(N-P-K) Atacazo 69 Al,'ar 82 Mand 1 Mean 

0-0-0 414 450 418 427
 
80-80-0 950 1160 1101 1070
 
80-160-0 1269 1399 1358 1342
 

Mean 	 878 1003 959 947
 

Significance2: 
Varir ties * 

Fertilizers 
Var x Fert 	 N.S. 
Site x Var 	 10
 
C.V. 	 22.70/o 

1.Triticale
 
2.10, 	*, **, ***, N.S. = significant at the 100/o, 50/o, 10/o and 0.1°/o 

levels, and not significant, respectively. 
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Introduction 
The CIMMYT Southern Cone 
regional wheat program is now in its 
fifth year. Although there have been 
some changes in strategy, its basic 
objectives remain tile same: 

The changes In area, production and 
yield of wheat in the Southern Cone 
region over a 20-year period are 
shown in Figure 1. On an individual 
country basis, improvement In the 
yield of wheat can be observed In 

Crop Status 
Argentina-The reduction of 
approximately one half million 
hectares in the area planted with 
wheat during 1983 was due to heavy
rains In the south at the time of 

* Cooperate with the national 
agricultural research programs In 
Argentina, Brazil, Chile, Paraguay 
and Uruguay in the development 
of their wheat research programs 

* Provide training, both formal and 
infornal, to research pcrsonnel in 
these countries 

Table 2. Taking 1961-65 as the base 
period, the increase in the yield of 
wheat anIong tlie countries of the 
region ranges between 10.3 and -13.9 
percent. It Is notable that mllost of the 
increase camlc between tIl 1971-76 
and 1981-83 periods. It is also 
noteworthyv that the smallest overall 
gain in yield over the last two 
decades has been in the largest 

seeding. In addition, severe drought
throughout the crop cycle in the 
north and tie northwest caused 
reductions in yield. These two factors 
togcther caused a loss of over three 
million toils of wheat production. In 
addition, ile widespread lack of 
fertilization was made evident by
those few fields that had been 
fertilized or that had acculnulated 

* Assist in the development of 
locally adapted gerniplasni 

* Help develop agrononic 
recommendations based on up-to-
date Iechnology that will work 
under farln conditions to produe 
an e(onomic return 

Aflter a record wheat year In 1982, 
the Southern Cone region 
exp'rienced a small decline in 
protdu(-tion during 1983. A maJor
share of this change can be 
attributed to Argentina alone. Wheat 

wheat-producing country of the 
region, Argentina. There are 
probably several reasons for this 
small increase but omie that stands 
out clearly is tit' lack of iuSe of 
fertilizers to counteract tile 
CO1tintUotUs dCpIctIon (f natural soil 
fertility. Probably due to reduced 
fertility, Argentina has not been able 
to take full advantage of its new,
high-ylehlig wheat varieties. There 
is serious concern about this 
situation at all levels of the new 
government and solutions may be
forthcoming as early as 1984. 

natural soil fertility through well
lanaged rotations with pasture. The 

lack of balanced fertilization, 
especially with respect to the 
nitrogen-phosphorus ratio is critically 
limiting production. The use of high
yielding wheat varieties Is 
widespread throughout the country 
and the adoption of recently released 
varieties like Buck Pucara, Chasico 
INTA and Las Rosas INTA has 
diversified the improved germplasm 
base. This helped to keep the 1983 
crop relatively free of disease and
IT.-ect problems. 

produ(-tion ill1982, which was 
approximately 43 percent higher 
than the 1974-76 average, was the 
result of the combination of a 
15 p'rcent increase in area and an 
11 percent increase in vield over the 
base period (Table 1).In 1983, the 
area seeded to wheat in thle Southern 
Cone region was reduced to 
approximately the same level as 
during the 1974-76 period, but yield 
was a signifcant.31.6 percent above 
the base period. resulting iin all 
increase in wheat production of 23.2 
percent. Thus the importance of' 
higher yields obtained through the . . ; 
use of hIgh-yielding varieties and 
better agronomnic practic-cs can be 
more easily appreciated in 1983 than 

•§" 
i N 

in tle precedlilg year. 

Dr. M.M. Kohli (second from left) with Brazilian national program researchers. 
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Brazil-The poor performance of the acceptable alternative to wheat for price floor for national wheat 
wheat crop during 1982 was the the winter months is still being production and supporting a private
major reason behind the more than sought by EMBRAPA. marketing systen. Production also 
30 percent reduction in the area increased clue to excellent crop

seeded to wheat in 1983 (Table 1). The southern part of Brazil was dry conditions in all parts of tle cotiy

Most Brazilian farmers have always in 1983. which prevented damage except the south, where a prolonged
considered wheat to be a high-risk due to diseases or insect pests except dro;ght seriously affected the spring
crop and have sought favorable in some localized areas where scab sown crop. The winter wheat crop,
government policies to support 	 infections appeared with the late planted about three months earlier,
production increases, However, ]i rains. Little damage was caused by suffered much less. There was a
 
the past few years the government helnthosporiun spot blotch in the complete abs,'nce of' diseases and
 
policy of reducing subsidies on the states of Parana and Matto Grosso do insect pests. An additional sliutS
 
production and 	marketing of wheat Sul. was the national wheat )roduction

has left farmers less interested iii its 
 contest, discussed illinore dletail in 
cultivation. They seem to prefer a The establishment of a regional lite agronolny section of this report.
single crop of soybeans over a wheat progran by EMBRAPA for the 
continuous wheat-soybean rotation, central Brazilian Cerrados is likely to As a result of the increased interest 
which also causes severe root-rot increase tile wheat area under both iin wheat )roduction, demand for
 
problems for the wheat crop. The irrigated and rainfed conditions. The certified, improved seed
 
long-term studies done at the 
 new CIMMYT germplasm with ovcrwlcInied supplies of certain
 
National Wheat Center of the 
 additional dliseast resistance will fit varieties. In addition, fertilizer was
 
Brazilian Agency for Agricultural very well i this area. unavailable 
insonic parts of the
 
Research (EMI3RAPA) recommended 
 country. making it difficult to take
 
a wheat seeding every four years in Chile-A 69 percent increase in full advantage of the recommended
 
southern Brazil to avoid damage wheat production over tle technology.

caused by a complex of micro- preceeding year was the response to
 
organisms in the soil. However, an 
 governmental policies establishing a 	 The projection for the 1984-35 

season is that wheat will be sown on 
600,000 ha. and, if economic 
conditions remain favorable, on 

16 750,000 ha within a fev years. If 
yields can be maintained at their 

15 1500 present levels this would result in 
,,,, Chile's producing 80 percent if its 

14. 	 needs, thus reducing imports to 
400.000 tons. Ilowever, it is widely 

1" 1400 	 believed that Chile can become13. .140completely self-sufficient in vheat. 
"n12. Without increasing tile historical

C'a wheat area of 750,000 ha. this Would 
1. / 1300 	 require raising average yield by 500o 	 " kg/ha. Existing dl:'-iindicate that 

i this is a feasible goal. 

o 	 E 9. 1200 - Paraguay-The contirming impact 
- of the national wheat campaignE 8 combined with a favorable price

M L policy has produced excellent results 
-"71100 over the past eight years. The 

___Area government's target, to increase the 
6. 	 - .. Production area under wheat froni 70,000 ha in 

------ Yield 1982 to 100,000 ha in 1983, was not 
5. 	 1000 realized due to excessive rains 

during sowing time. However, the 
favorable weather conditions that 

1964.65 1969-71 1974-76 1981-83 	 accompanied the crop throughout its 

Period 

Figure 1. Area, production and yield of wheat over a two-decade period in the 
Southern Cone region. Data are averages for the period indicated. 
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developinent were priniarily 
responsible lor an all-tilme high 
average yield of' 1426 kg/ha. 
Pal'aa yuav achiev(I a ricwo national 
whle, it prodtction recuord of 107,0()0 
[ons (,irilig 19H3. 

:\long 'ith hlie ilicrIasilig whtth 
Irodtlittont. l'arag,v is also itaking
strong c( rts to inloreast ilht' 
livvrsitv of gurnif lilsillillits vhe'at 

are'a. "lie to-a htltt'il wit ticvely 
rleased who';1t vari(ies is liel-asilsig 
slowly'. "t,) llt'llip( 1twspe.d to 
varicl.s. (lie Ministry Of Agritllur,
atid Animal IInlshixil-Y asked for 

(IMMYT's ilssistrlie' in imi)orting 

(O) tonts of S.t(l t a 't'crv s ltetion 
fron llw ('lhilea N:iional hlsittei of 
Agricultural Research (INIA), This 
ne\w vaiictv. naiiwd ('ordilhcra :.hald 
a good yilt t'votd illvxllit-1iitil 
trials aid gave excrlh'li restlts iin 
fai nirs' fields dring 1982. lii well-
liia.mgtid fields ofl (o(rdiller,t 3. yields 
kip to M6()() kg/ba wVt'rr I btaiiie i 
1983 anid e(olgh std vi.s 
h;rvest (t lant imiii tto' Itni ),()(() 

hi i 198.1. 

Uruguay--lq t hi tirstlino i i iuii V 
V.vars,(Jl'tlIgm 'iv (l(l((( c('rtlhulll 

:ve'alh(r condl(ili()lls .11)lalllill 1i111(r: 

ils(i of, t lie lieIls %vrn w illtIle
 
l'trougho)(t te iwtri modlI ler
 
itililit l )( cdli tions.tlit('r h r

co(nditJ(ions r('uain(,ul favolridbh,
 
throughotH ilh'dhco.el()licltH Of*the
 
c rop)[.SJic e'
IIto s"c(ol'is discis(,s o)r7

its.(,-'tput'stitfftct't crop1
dl th(- ,7 

average yield tea-hitd a -ct-trd high 
of 1500 kg/ha. This is .15 1twr.eit 
higher than tlit' iiv(rat-. yield (hiriig
the" 1.9GI-G5 pctriod, whic'h atl(esls Ito 

thu( ex'ehlltit rcstar-ih vork (doit- i)v 
(te national fprtgriin ii devtvelopinig 
Iew' lsgb-y'l(-I (.g 'ai'ities and a 
go{(odlprodction Wc'H()hnoloV 'kU2v 

Johlnsoii giass aind Mild (tals an ' 
becomning ain ii 'easio ,lv iitllirtulit 
plr'l))leln in it Jlignav. I),spitt- lh-

avsiflablilit v of irstorritiii oiitUnl(etho)d,' ()I*(ont ro)l.(iht' Inhe l of)fitlll) 


infested filds is, int'teasing. Althoughthis is t'ofii(t'l i)low-h'tllitv lields 

ilt lrtit'it, fll' aiituiit otf sced ls-Isg
dlislierlsed ttigl~~h)ltuilg. tItloilt'ierht
i i(l(os toulichhtriti a ri-al 

l)robl'i ii luttre.tilet 


Southern Cone Region 

Germplasm Development each country is presented in Tables 
Bread wheat-As in previous years, .4-7 and their yields given as a 
newer gerniplasin derived front percent ofthe lest local cheek. While 
spring x vinter and Brazilian x illmrost counries tHc yields vere 
('IMMYT' crosses predolillictd in av eragU front more thin ole region.
the advanced vieid trials all over tihe in the case of Brazil ('[albi 5), only

Sotllen ('Colie rtgion. Alllng tles'. the southern l tartia region vas
 

I -rlorlitalt' ol lhe Vt c-. included. This region is a 
transition
 
selectionis wa,s otll itnllilg. The zone areas of the state
between the l(-
irvt'rag, restults of th, 18th of Rio Grande (10 Sul with acid soils
literrtnit inial Spring Wheat Yield containing toxic atinotts of free 
Ntirsrv (ISW N) front South altiiiintos and tihc parts of tht- state 
Allirica locations give excellent of laraia vih nentral soils. and
 
testiiton\ tN the prlorianue 
ot tht sulfCrs fron meost of the prtdleltts
 
\cr, st'hslio,. in genleral (Figure 
 present in h)oti regions. lhe2). lExltdiig the local clck, blur (ot l)rdoininance iii Table 5 oi newer 
lIt live tol v geriiplasis derived front Brazilian xlacs w,.ee occupied t)v 
a \'rv "'S".\'eerv :1 and V. cvrN ('IMMYT crosses is indicative o the 
;ii- ildal)tctd widely in hIls region. Ilrogress being made in the 
and their vild lltoriliict-, w Ii c(lp)rat lye liortlof CIMMYT and 
eoiparcd to Anza and lPavoii 76. lBrazil to developl lwcitts tolerant of"
which are ,tlrec.lv hting gr-voi high levels of tr"e alllninui. Over a 
tinr idlillfrciti tisaiis, is clearly lhree-vear period, soitic s-hllons,
tutltrir (Tlahle 31. like PF 79765. l'F 79791 and l'1' 

8()116. have productd 54 to 77 
()ii ;In itlividnal t ' vt-hasis., llost per('nt lore than Maringa ilsthe 
Ofltie never slcctions prndtCC Passo Fundo area. Some of these 
sigli li;ttl v t()re hats lhe lines wvill be realv tor release after
eoiiiiiiere'ially grown iiliproved 198-. liin iiotiiaeid soils of Parana 
vilr'itics. A selectionl of liaes front and th( state o Matto (rosso do Sul, 

6.
 

> 
u 5"
 
c 
CTu4,2
 

3- R" F L CO 
m',-'C)c (7'CD, _ I - - oo 

N 4 - - ) 
- C") 0 )i 
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 ) :I
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Figure 2. Relative performance of the best lines in the 18th International Spring Wheat 
Yield Nursery (ISWYN) at 13 locations in South America, as measured by the frequency
of appearance among the five highest-yieldint; entries. Numbers in parentheses are the 
average yield (kg/ha) for 10 locations in the Southern Cone Region. *triticale. 

http:tlrec.lv
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the wheat varieties Anahuac and 
Cocoraque maintain their 
dominance. During 198!-83, the 
average yield of Cocoraquc In the 
areas of Parana without aluminum 
problems was 12 percent higher than 
a group of checks. Two newer lines 
of interest for this area are IOC 803 
(Kea 'S-) and IAC 28. 

In Argentina, durum wheats have 
been losing area to bread wheats in 
the southern part of the Pampas 
region, in spite of tie release of tile 
new variety B. Candisur. 

The national dlururm wheat breeding 
programs are continuing their efforts 
to increase yield. CIMMYT germplasn 

like Brazil where these diseases 
attack in epidemic forni. Local 
screening programrs have been quite 
cffctive in ideltilvi rig sources of 
resistance to thest'e diseases, and to 
ereharvest sproilting, which is a 
,ormnion problem. Sortie of tle 
otttandiig select ions are given in 
Table 1I 

In an effort to create a greater array of 
varieties in their increasing wheat 
area, Paraguay is using Mexico and 
Chile for seed multiplication 
purposes. A new line front Minnesota. 
USA, Aepoglon-1l 64.27, has 
performed well for several years and 
is in the seed m-ultiplication stage, ill 
preparation for release in 198-i. 

The warmer areas of the region, 
which stiffer every year from drought 
and severe infections of spot blotch. 
are likely to benefit frtom the new 
CIMMYT nurseries directed at these 
problems. A number of selected lines 
from the 16th international 3rcad 
Wheat Screening Nursery (II3WSN) 

tits extremlelv well into the duruin 
areas of both Argentina and Chile. A 
group of high-yielding, sten rust-
resistant lines selecd ill both 
totitrics is presented iil Table 10. 

Triticale-l azil took the lead ill tiet( 
Sotithem ('ori region ill selting ip 
all official price stl-tiettlre and a 
('ollmiercial policy t rt iet production 
of triticale. The official poliey, set for 
an initial period of t Iree years. 
imiandates that all triticrle prodetiction 
viii be itarketcd iat wheal quality 

standards aid prie'. This was avtcr 
imirportant step ill starting the largc 
scak- comnmercial production of 
triticale in Brazil. During the first year 
seed multiplication of PFT 766 aid 

Droixght resistance nursery-This 
lleW bread wheal iurserv frori 
CIvtMYT was planted at three 
!o'atiotis ill tilt region. Marcos 
Jiarez. Argentina: Iidaigo. (hil':
alld Caaclpt'. Plaragtlay. vlhil' 
I lidarigo ard ('aa'ripe stiff(red oniy 
irlinior drotight. Marcos Juarez 
stie retd Iom severe and prlor ged 
drought starting at ilie tillririg 
stage. At Mart'ois ,Jtriar('z, late rains 
c'aitis'td htcavv s(''olidary ilherirg ill 
llost varictics. therrby masking Ih' 
'tvetect of ilit' trotight oni yield. A 

iioriibt of Iilnes Irorlli the drought 
itrrserv werc selc'cd for furirther 
estirg at all three locations. They 
lle listed beloxw: 

are presented in Table 8. TCEP 77138, both landa sclections. 

Durum wheat--Thc incretasing 
wheat area in Chile brought new 
attention to the -irutimwheats. A 
group of 10 high-vielding lines floii 
CIMMYT were sovn at the SNA 
Experimental Station near Santiago: 
the yields of the five best lines are 
presented iin Table 9. 

was sufficient to produce ill 1984 over 
250 tons of seed. enough to sow 
approxinmately 2500 ha. 

Tt' dt'llritist ration fields of vt'riet 
lIt.T 766, stt iply LIMBRAIA. 
rtccitvd v'rv favoralIit t'tiniiitis 

froi tllt' lorlilt'rs. Th' crop l)rodticcd 
at good stailid. had cxt'elilcit spiike 

63. 189.66.7-11 's'S'' x Fuir'v 
SWM 6739- 16Y-2Y- 1Y-2Y 

(3.1 89.66.7h ls'-:.'x Ftrry 
tA''M 6739- 1 IY-2Y- IY-3Y 

63. 189.66.7-11 *'s"S-x i"lr' 
SW\M 6739- 16Y-2Y-I)Y-4Y 

The Chilean national Wheat program, 
which had reduced its research on 

Ittiilitv arid was colliplt'tly lrc' of 
diseast's. I'l: wtak straw of variet' 
lPFT 766 coutld have rc-uillt'd iin 

Vccry ",' 
('N 3t)27 -1-15M-,1Y--I M- Y.2M-IY-
OM 

durun wheat substantally. started 
testing a large number of lines in 
yield trials at several locations. Some 
of the outslanding lines and their 
pedigrees arc: 

lodging ill sonic places dt' to lilt' 
verx' lcavv heads. The cst iriated 
'it'ldlillriiost fields raliged bet't't'li 

2500 and 3500 kg/ha, compared 
with wheat yiltis tf 1700-3000 

Southtrn Cone Advanced Lines 
Nurser,) (LACOS)-The third wheat 
scre''irlng mursery organized under 
the auspices of the Joint 

Siw 63-GII x AA "S" 
A 13 9 7 9 -3 p-2p-3p 

Cr 'S'-Gs "S" x Pg "S" 
CD 9661-3p-2p-I p 

ME-L75 x Qfn 2 

CMH 77A-699-513- IY-I B 

Para-Pg 'S' x Mgh"S" 
D 1050 6 -2 p-1p-iP-IP 

kg/hia. 

Ill generalt lic nc't'r lincs lron 
crosses invoiving Ieale anid Te oin 
perform ninrch net rt'r ini Brazil (hall 
the older Maya II-Ari crosses. Sonit' 
newer seletons front 'aida crosses. 
wv8 h good sctd tx-pc. have alisti h't'ii 
s'iccted ill Ilie 3razilian prognratt. 
Secd shrivilling anti low Itst vtight 
relmlaill t)robils of t)llst aIll coIlt't'ril 
for tilt' triticah It)rograriis Of illt 

Interanierican Inst it ule of 
Agricultlural Sciences (IICA), 
Interan-erican Developnent Bank 
(HID), and tile Sotlthern Cone 
regional program arid coordinated by 
the INIA-CIMMYT wheat program in 
Chile, conprised the best 274 entries 
froni the 19 progranms ti tile region. 
Forty sets o lthe nursery were 
(list ributed within the region and to 

S 15-Cr 'S' 
D 33312-8Y-4M-2Y-OM 

region. [II addition, t'eir t'xtreIr 
suiseeptihillty to lithninthosporii 
spot blotch and ncad scalb are 
produetion-litniting factors ill an ar'a 
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cooperators outside the region, the 
latter to generate complementary 
disease and agronomic data. Twenty-
one reports have been received at 
tills writing and are awaitii.g
analysis. 

The utility of materials ent ,red in 
the LACOS nursery increases yearl'v. 
Several selections Ifron the previous
I.A(2OS nurseries are in idivanced 
yield trials at severa! locations i the 
region. li addition, various programs 
of the region have started using
advanced lines selected froln the 
LACOS as disease-resistant parents. 
A r('(elt conimix1nication. from Dr.
Alan Roelfs, of lie United States 
Department of Agriculturc (USI)A) 
Cereal Rust Laboratory. St. Paul, 
Minnesota, USA, rclates that the 

material 
frout ihe LACOS combines 
sonic of ti best sou rces of 

resistance to stem and leaf rusts. 

This may be due to the wide 

diversity of conditions under which 

these materials are selected and 


tested. 

New Releases 
A list of wheat varieties released in 

the region during 1983, is given in 

Table 12. It is significant that of the 

approximately 103 wheat varieties 

released in this region 
over tie past 

five years, approximately 4 1 ar 

direct introtductions or rcselections 

fron CIMMYT gerniplasni. 


Disease Screening 
As mentioned carliem. 1983 was a 
fairly disease-free \y-ar. I lowever, 
artificial inoculations for screcning 
for diseas( resistance were extremelY 
successful at several locations. In 
other locations, weather conditions 
were helpful ii developing natural 
epidemics of particular diseases. 
B~oth kinds of location were Used ( 
screen for resistance. 

Leaf and stem rust epidernics werlight all over tle region in spite of 
repeated inoculations. Argentina is a 
special case dILI( to the 
ineffectiveness of the I.r 24 and 
Sonora 64 genes against the local 
leaf and stem rusts, respectively. At 
the National Institute of Agricultural 

Technology (INTA) experiment 
station at Parana. Argentina. both 
leaf and stem rusts were severe in 
the breeding nurseries. A 
surprisingly severe leaf rust Infection 
was observed oil the variety Prccoz 
Parana INTA, which carries the Lr 9 
gene for resistance. The newly
released varieties La Paz INTA and 
Victoria INTA were also susceptible 
to Ie'af rust. This apparent change iii 
virulence spectrum merits serious 
concern, since the area planted vith 
these varieties is still on the increase,
hi addition, it poses a danger to other 
improved germplasm. The high 
levels of leaf rust infection on all tile
Veery selectionus may slow dowi 
their acceptance to sonc extent. 

The susceplibility to stem rust of 

lines carrving Ilie Sonora 64 

resistance gene, like Marcos Juarez 

INTA and Naobu, thas been causing
serious concern. In spite of the 

generally low rust levels, several 

CIMMYT lines, like Nacozari 76, 

Pavon 76 and Ciano 79, and their 

crosses were heavily infected with 
stem rust. A trace of stem rust on 
Genaro 81 at Parana, Argentina, 
needs to be watched car-fully due to 
the extenslve area in the region 
planted with this variely. 

Two dry years in a row have 
prevent ed tlie developinei t of stripe
rust in (Chile. Ilowever, ile breeding 
progranis are well awar- of its
potential threat. 

The following list presents th, rust 
gees that are still effective over the 
whoh- Soot hero Cone region: 

Stem Rust: 
Sr genes 22, 24, 26, 27, Tt 1 and Gt 

Leaf Rust: 

Lr genes 12, 17, 18, 19, 20 and 


possibly 9 

Stripe Rust: 
Yr genes 4, 7, 8 and 10 

Spot blotch calisedI by tIelrlntho-
sporunm srtivumt was much less 
serious in 1983 than in 1982. 
lowever, artificial Infections hi 
Londrina and Palotina, Parana, 
Brazil, were extremely successful iln 
helping to identify resistant material, 

A group Df outstanding lines selected 
from the 16th IBWSN and the
 
Helnmhithosporlum Screening

Nursery are given in Table 13.
 

A large-scale program involving 
several sources of resistance to spot
blotch has been started by the
 
Agronomy Institute of Parana
 
(IAPAR) and the Organization of
 
Cooperatives of the State of Parana 
(OCEPAR) of Brazi!. For the 
immediate future, a combination of 
partial resistance and fungicides 
seems to be tie only practical control 
method. 

Another disease that is alarming to 
the farmers and wh'at breeders of 
the region is scab. A short rainy 
period at flowering time was 
sufficient to cause nioderate to 
severe levels of scab in the nurseries 
at Cruz Alta, Brazil. At La 
Estanzuela, Uruguay, an artificially 
inoculated scab infection was 
sufficiently severe to identify even 
minor levels of resistance in the
 
materials. The sources of resistance
 
that could withstan~d this se.'ere
 
infection are: PeI 73101, Pe 73151.
 
Encruzilhada, Abura and Nyu Bay.

Four CIMMYT advanced lines noted
 
for low scab infection under natural
 
conditions are derived from the two
 
following crosses:
 

4777 (2) x FKN-GI/l'vn
 
CM 49912-37M- IY-1/2M
 

Cint-Yr x Mon "S"
 
CM I3,103-A-2Y- 1M-I Y- 1M- IY-OB-


4/87M-OY
 

Another group of scab-resistant lines 
sent from CIMMYT, Mexico, were
 
inoculated artificially in Passo
 
Fundo, Brazil, and La Estanzuela,
 
Uruguay. The lines that showed
 
resistance in Brazil are listed in
 

Table 14. 

Ing. Martha Dlaz of La Estanzuela, 
Uruguay, create(] an epidemic of 
septorla leaf blotch in the 13th 
International Septoria Observation 
Nursery (ISEPTON). Those entries 
with low septoria scores and good
agronomic type are listed in 
Table 15. 
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Although the newer CIMMYT researchers from INTA. Discussions as the yield potential of the area, thegermplasm carries excellent were held with farmers and farm number years of continuousresistance to leaf blotch, there is advisors. Various suggestions were cropping, the previous crop, the
much less material which is resistant made about raising wheat 
 length of tie fallow period and theto the glume blotch caused by productivity in the area and these amount of stored soil moisture. OnSeptoria nodorurn. Brazil and are now being tested by several the other hand, soil analysis is aParaguay suffer from this disease farmers. useful tool in predicting phosphorusregularly, and Chile suffered a response. Soil phosphorus levelsserious epidemic in its central coast Soil fertility-Increases in wheat (determined by the Bray 1 method)region during 1982. Therefore yields in Argentina over the past have been divided into three classesserious efforts to screen for glume decade have been mainly due to with respect to crop response: moreblotch should be started soon. higher-yielding gerrnplasm and its than 15 parts per million (ppn).
ever-increasing diffusion. Argentina adequate: 7-15 ppm. deficient: lessBacterial blight caused by has no, roughly 95 percent of its than 7 ppI. very deficient.Pseudononassyringe, first observed wb.,at area sown to semidwarf Recommendations made on thisat the INTA experiment station al varieties. However, it appe-ir-d that basis were tested in the field in 1983Pergamino, Argentina, during 1982, these wheat-i were not expressing and worked verv well.
 

was extremely severe in 
 1983. The their full potential under farm
symptoms are: plants with a dull, conditions bccause of low soil In 1983. INTA put out sixteen
glassy look: brown necrosis on the fertility. demnonstration plots in the
glumes; and, in the case of severe IPrgainino area based oil theirinfection, complete spike sterility As a result, four years ago INTA fertilizer recoiinendations; tieleading to preniature dryiing. organized a large fertilizer research results arc presented in Table 17.
Bacterial blight was especially severe 
 program in wheat. This w\,as centered Plot size was cither 6 or 10 meterson the late-planted international at the Pergamino and Marcos Juarez by 100 meters. The recomniendanurseries where considerable experiment stations, but the Balcarce tions were made on the basis of avariation in resistance was observed, experiment station also conducted a nitrogen to wheat price ratio (Pn:Pw)Entries from the 19th ISWYN having fertilizer research program in the of 9: 1. since this was (he pricelow levels of bacterial infection are southwestern part of the province of situatiol at sowing tile.

listed in Table 16. 
 Buenos Aires. These programs have 

produced spectacular results and The data (Table 17) are ver'' usefulThe Incidence of barley yellow dwarf have shown that the use of fertilizer in that all tile parameters which
In Chile and other countries of the on wheat is economically feasible in influence crop response showed 
aregion was extremely low (luring the Pampa Humeda of Argentina. wi(le range of variation, in-luding1,'i53. soil phosphorus and Initrogen, years
The government is flow embarking of continiuous cropping, prceclingAgronomy on an ambitious program to increase crop, rainfall and variety. Even withI 1983, field work was mostly fertilizer use on wheat In 1984. Since a Pn:Pw of 9,a dry year and highlyconcentrated in Argentina and Chile, Argentina produces very little varied conditions, the reconmifinidabujt ccitact was maintained with the nitrogen fertilizer, tie government is tions worked extremely well. Ii all
programs in Brazil, Paraguay and facilitating its importation through 
 but two sites, a response efficiency ofUruguay. This was done by visiting economic Incentives. Internal 9 or greater was obtained. In mostthe various countries at opportune distribution will be in the hands of cases, the safety margin was vcry
times during the crop cycle, farming cooperatives. At the moment 
 large: ilie average respionse efficiencyparticipating in field trips and it is thought that about 100,000 tons of 15.7:1 is niuch greatcr than tliediscussing future research projects. of nutrients (mostly nitrogen) will be 10:1 ratio necessary to ensure the 
used on the 1984 crop. If a 10:1 success of the prograim.Argentina response ratio is assumed, and this isArgentina's wheat-growing area is quite feasible, then this fertilizer To give an idea of how wheat illtileexpanding into regions outside of the campaign could add an extra one Pampa lunieda responds to fertilizertraditional Pampa liumeda area. One million tons of wheat to national application over a wide range ofof these is the Chaco Salteflo region production, levels, data from Pergainino arcin the province of Salta in northwest presented in Tables 18 and 19.Argentina. This is an irrigated area Fertilizer reomineioidations will be Table 18 shows data fron 1982-83, awith very high yield potential. an important part of this program. It wet year. an(d Table 19 shows dataFarmers are already harvesting 4000 is now widely accepted In Argentina fron 1983-84. a dry year. These arekg/ha with very little technica! input, that for wheat, soil analysis is an presented as response efficiency dataIn September 1983, program staff inadequate basis for recommending (kilograms f grain produced perparticipated in a three-day trip nitrogen. Instead, this recommenida- kilogram of nutrient applied) with

through the region, accompanied by t!on should be based on a 
combination of agronomic data,sIch 



158 Southern Cone Region 

various combinations of nitrogen and Chile straw ratio), are shorter and are morephosphorus fertilizer. When the two
talles arc coniparcd. it is clear that 

Over the past five years. INIA, with resistant to lodging. When thesethe collaboration of CIMMYT's characteristics are combined withfertilizer use efficiency. as expected. Southern Cone regional agronomy better production practices, largeincreases greatly ina wel year. program, has been, conducting a increases in vield per hectare result.However, ti also show that evell ill scrics of on-larn trials inlvaricus Since 1965 wheat yields per hectare 
he' 

a dry year (Table 19) thcre is a wide parts of Chile with thelfollowi-Ig have increased at a rate of 2.6range of nutrieit (oses that cal be ob.jcctives: percent per year worldwide.
applied without risk of losing nioncirv 
if the price reiationship is right. Th * Decerlinl the fhrclmors limiting 

However, the rate of increase illChile
has been only 0.9 peret annually,best combiilt ions of niltroge alid wheat vields under frdesrile te availabiliy finlproved

phosphorus for a lPn:Pw of 9 are conditions: gerniplasil.

enclosed with a lotted linae. 

I mprove existing Yi"lds illfarrlers' fields are normallyAnot her interest iing observation is reoin liedllations: determined by the ollowing threethat ti,resl)oiis to nitrogen factors, of whieh the first two aredereases vei-v rapidly in a dry year, Orient researeh illareas where within lilt, techlieal purview of INIA:wlcre;Ls lilrog((i applied alone ina prese'nt knowedge is inadequate.wet year gives a good response. The * genetics (varieties used),opposilc istrue e phl)osphorus: il lie lihe results of thcsc trials have beenldry year, pIospiortus gaivc greater published ill previous repor-ts. bit 0 (lrivironnirl IIwdl lanagemental
clicilcy. While lolle o, tlicse since the lero-grarlr is liow ill its filth variahbles, andresponrses Illiaybe cerurcliloil. , li. s" ycar. it is appropriale to Sulimmarize(lata should be kept ill iind whni and evaliante hliese advanees, 1( CerinuiciCs (illpult andi output price
plaining fulturc work involving soil l)r(.s(lit problens that still exist. and relationships).moisture and Icrililizer, especially in t Iolook al fllure ditccionis.drier areas. It is obvious that on these Since its inception INIA has had adeep soils. phosphorus plays a key Over ile past tWty years. there has large wheat breeding program whichrole illloisture LS. This is problbly been iarevolnitiorary increase ill lias produced specta-ular results inlachieved by ph)hsphor-sU promoting potenlial wheat yields arol)und the terms of the number of varielieslaster root growth, which results ini world. This has been achieved by available and recommended for use.dceper penetration- into the reserve developing wheat varieties that have Parallel to this, the other disciplinessoil moist ure ianda greater rit a higher harvest index (grain to 

-
have been working oil recomlendaV'lurillie. 

It is illpir-tarnt to stress lie e('life o' 
fertilizer ise or tite efficiencey of watter 
Use. Water is verY olter I hilitilg 
Ii('lor in whcat piroduction ill 
Ar-getiia, so its i'li('ieit tisc is 
ext rerly~I imlportant. Averalge water 
rise efficieticy daa (kilograms of 'grain
producld per iilliniter of water 
lisc(d) *for severi situs for 1983 are , 
prtserit, 0 in Table 20. These datasho~w that wat(er list,efficiency (WUE} "' ,'
 

increases drainatically wilh fertilizer - ,, -. 

app11leca tion.- Th e W UI%ranges fromr i 
4.69 for the check (0-0-0) to 8 79 for 
an application of 120-80-0. This alone 

," ., 

is justification for a ert ilizer prograni 
iniArgenthihia. liCcaus(e ider present
c(niditiorns of low fertilizer itse, water " 
its( eflfiiell( illwhilat producltioti is . J t 2 A, 
very ioxv. 

. ... 7 -

Dr. M.A. McMahon (right) with a member of the national program at 
Quilamapu, Chile. 
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tions for herbicides, fertilizers, * iamiliarize production personnel Quilamapu-The area of influence offungicides, management, etc. wi.h all aspects of wheat this stationt was divided into three
However, these recommendation,,, production in their area. Zones, each with its OWIl 0blIectivs. 
are usually brought together from The accomplishmcnts art as follows: 
tile various disciplines and presented Although this kind of research 
to the farmer without prior testing of involves contact with farniers, it is • Secano Interior

the whole )ackage. This lack of riot extension. Itis vrification-the
 
verification is probably the weakest point at which station-generated - Superior v'arictics wee
link illthe chain that goes frot technology is tested against reality. It iCentifiCd and sced was

research to on-farni application, 
 can lhen in' tiodilied as ieed be andi, (listribiltd to iirrl'crS. 

illtih(exitesiol I)Iase, i)rest'nteld toIf tile package werc verified before tile fanll-er as lechlology ap)ropriate Small groups o0 farnrit's were
being presented to tire laritcr, a to and useful under his 'onditions. orgtllliZC(i 1t rurrultiplV tire seed
number of prol)lens could be of these vart ics,. irIwhich

avoided. For exaiple,when two INIA and (INIMYT hav'e bcn deliaid is high.

varieties that are very similar under carryi ing out this tyltc of pgrrani 
ill

experiment station contitions are aeas of illfllli('o tol 

released, testilng irr farIrers' fields exptrirlrr ',Statlioni. L[a Phlina. 

-r 

recotiittt'ritilatiols arid a nlew

might well show that oil( produces fua nilriapr anti ('arilhiaa. Thcre is potential \ieht for wheat in tire
 
significantly more than tit' other, or one professional hevel Jlosort 


the ill' 1hr-' 	 rioritics were st. for tit 

ar-ca was determninred.
 
that one or hoth have defects that working oit this )rojct iteacti
 

tirder station
did not show upi) 	 station. The ot'jctivcs hilvt' be('ei Worke is stialtilig illani
conditions. A w'll orgarnized :rnd lilet ilillost al-as; these irmrproved wirat -pastlt

supported prodtuctiorn progr-rill wotlit ac('('opIplishiIts at' SittiiltI'(i; 
 ill rotation trsitig nratturalizetd
detect these differernees antd rimake tire following for tiret l' Plat irna an(l Mtdicago species. The first
 
more appropriate atid effetive Quilarluaptr stlt iols. 
 year's resulis are very
recommendations. 'tlcou raging.
 

La Platina-iThe p)grailln has

A second weakness is that the toiteritratcd oti tilit'coiastal wheat- Chanco
 
production programs are ntot setting growing aria of Illie
Fifth anid Six
 
priorities oIl the rlectininedations. Regions. Its ac'tolliplisirnlelits ire Is - Superior vr'tieties. riot evt'ri

For example.nitrogen, phosphorus follows: 
 known itt tire region threc years
and herbicide may all be needed to ago, have beern idntified antd
reach maxinun yields. hut, niot all * Potential wheat productiton illthe rnultiplird illc)Opt'.lion withfarmers may be able to apply all tihe ar-ca was dh';errlirn'd to IN.tlier'c local ait iroril ics airld trt'rs.
factors. Therefore, it is ilportant to timcs at'trial vicls. 'l'ir use is Il(),widesp)read.
know which factor is tile most 
limiting or what conbination will 0 Such yields were flIind to be Art innrovation, sowing sliring
give an econom icreturn, tut at a attainable only with lilt' use of' vari'tis iiu ly. linsa bten
lower level of yield, better gertnplasn. innr-ocit't-t so t it ivgrass ald 

wild oats (atll) con ro.i('thdBoth of these problems reflect * 	 A program to distribuite improved nlecC(hiIlicall I prior to SOwinrg.
inadecluate emphasis ott production seed to snall ftrmiers for testing About 10) ira WCt sown tnlder
research under actual larm under their own t'ornditions this S'StcIll this \vcar. 
conditions. Developing a produttion resulted i the increased Use o1 
program that does work in farmers' improved varieties and intreasdt - Work i!,start in I ot he' Is. otfields should help to solve these denand for now varieties. natittualizd spcics of A'dicago
problems, and, inaddition, should be inltile whelt-piast tirt' rotatioln. 
able to 0 	 Priorities were set for tilie 

recoltiledllions; ntitrogeri Priorities it'r' ill)was - being st-t illtie* 	 detect problems which could be shown to be flie tiostl inrlanl proldu(' to packag itor Ilie

the basis for fulure research elrienit itt itntreasing wheal vi('lds area; nitrogen has been

projects. il Ihe area. 
 t'e('oigtiizcd as ilirlaill linlitihg 

fact or. 
* 	 discover inefficiencies itt farnrers' * Potassimniwas shown to he aI 

practices, such as sowing or possible limitit ilg 1icior itr
applying herbicides too late. and production it lie ;area.
 
suggest how to eliminate them.
 
and 
 * 	 A strategy is being developed I,, 

use rno-tillage in'lhods illthe area. 
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6 Precordillera 

- The variety Andifen was 
successfully promoted, 

- Farmers were convinced of Ihe 
importance of sowing earlier, 

- Lack of sccd was the 
production bottllneck last V'ear.
Therelorc. various ltruinrs who 
had sown cert ifitd seed were 
contacted and askcd to sell 
their harvest as secd. The 
results of this will hopefullY I) 
reflect cd in Hi 1,984 " 
production. 

The future-Toi cre will he a big 
upsurge in whcat product'iOl ill ('Ihilc
in tile next live \'ears. Although 
productioll dcclilncd over the past 
seven years. INIA has tiaintained 
research prograuis tit wheat and has 

iade somTie notablt advances. These 
advalrices have iot le(l rellcct(d in 
l)roduhtion because hI( flarntrs were
apl)lying vcry littl t( hiriology. As a 
result. there is ined for a group (I 
production agronomists 1 work at
each station veriy'ing re,'oiiii(li-
lions and helping fIlirmiers )ill tlhcni 
into uisc. Ideally this '01ould t)e a tea i 
of three agronomn ists pe r stal iOil. 
with a)propriate traiisportion which 
would allow Iliii to io\'c around 
the area io work directlv with 
farijers. th"lii(methodology used 
would he tin' saute as that which has 
given such good results i the La 
Platina and Qtilaniapu rcgions. 

Wheat production contest-To 
stimulate wheat production, the 
Ministry of Agriculture sponsored a 
national wheat production contest, 
organized by INIA with the assistanceof CIMMYT, an( under the auspices 
of the Itt cran crican Institute of 
Agricultural Sciences (lICA).
( 'OPAGRO. and 14 coiimnercial firms. 
The 17 1 participating firmniers were
cnroll(cl in the ext ension groups 
sponsored by INIA. Their results 
(Table 2 1) wtrejudged on the basis of 
two criteria: 

(heyield oii a wic-liectarc plot with 
no limit on inputs, and 

* lie production of a comnmercial 
fiicd oal tlast five hect ares, taking
into aceollill both yield and costs. 

First )rizc. \%oil by l)etlev Moeller of 
Los Angeles, was a trip to CIMMYT in 
Mexico. There werc also niam:y other 
prizes for various categories, the total 
value of which was 862,000 US. 

'he 17 1 participants obtained an 

average yield of 5328 kg/ha.

'ompared with the 1983 national 

avcrage of"2100 kg/ha. This is 
exccllent testiiiioriy to tile value- t(f the 
research and technology transfer 
acccomplished in Chile in recent 
years. 

Training, Seminars
and Workshops 
Seven wheat scientist from Southern 
Cone national programs visited 
CIMMYT headquarters in Mexico to 
participate in training courses,
exchange programs or other 
activities. These visits serve to 
develop a common understanding of 
regional problems as they relate to 
production and gerniplasm 

"Southern Cone RegIoi 

development, as well as to rinev or 
establish direct contact betwe 'n the 
national programs and CIMMYT 
headquarters. 

During 1983, with tile help of 
EMBRAPA and in cooperation with 
the IICA-BID Southern Cone project.
CIMMYT organized a workshop on 
Ia 'J)otting diseases of wheat.
Twenty participants from 14 
institutions in Argentina. Bolivia, 
Brazil. Chile, Paraguay and Uruguay 
spent one week learning the theorical 
and practical aspects of working with 
leaf spotting diseases. Because of the 
tine constraits. only diseases caused 
by four fungi. Septoria tritici.
S. nodortni., Il lmiithosporin 
satieum and 1l tritici-repentiswere 
treated iii detail. The objectives of 
tile workshop, to teach tile 
participants techniques for 
generating artificial epidemics and 
for uniformly evaluating tile results, 
were met. To promote tile use of 
these techniques. CIMMYT has
 
sut )sequent ly supplied some basic
 
equipment and materials to
 
pathology laboratories in the region.
Dr. A. L. Scharen, of the USDA and 
Montana State University. Bozeman, 
USA, participated actively in the 
organization of the course, as well as 
assisting in tile purchase of
 
laboratory materials and providing
 
scientific information.
 

Later in tile year, the CIMMYT 
regional staff assisted INTA and 
Oregon State University (OSU), USA, 
in the organization of a wheat 
seminar. The objective of the 
seminar was to analyse wheat 
gernplasm development and 
commercial production problems in 
Argentina. The contribution of the 
OSU group was to supply
information about new developments
and production techniques. 



Table 1. Wheat area and production in the Southern Cone region in 1982 and 1983. 

Country 	 Area (1000 ha) Yield (kg/ha) Production (1000 tons) 
1982 1983 1982 1983 1982 1983
 

Argentina 7320 6832 2067 1713 15130 11700
 
Brazil 2829 1922 
 654 1183 1849 2273 
Chile 374 471 1630 2100 586 988 
Paraguay 70 75 986 1426 69 107
 
Uruguay 234 300 1353 1500 316 450
 

Percent increase 
over 1961-65 period 55.7 38.3 21.2 43.5 85.6 60.5 

Percent increase over 
1974-75 period 14.6 1.7 11.1 31.6 42.5 23.2 

Source: 	FAO Monthly Bulletin of Statistics, March, 1984, except for Chile and Paraguay, 
which are based on local data. 

Table 2. Changes in wheat yields in the Southern Cone Region from 1961 to 1983. 

Yield (kg/ha)

Country 1961-65 1974-76
1969-71 	 1981-83 

Argentina 1534 1334 (-13.0) 1603 (+4.5) 1692 (+10.3) 
Brazil 707 939 (+32.8) 879 (+24.3) 996 (+40.9) 
Chile 1437 1759 (+22.4) 1437 (0) 1772 (+23.3)
Paraguay 814 800 (-1.8) 1033 (+26.9) 1171 (+43.9) 
Uruguay 1027 1009 (-1.8) 1067 (+3.9) 1388 (+35.2) 

Figures 	in parentheses indicate percent change over 1961-65. 
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Table 3. Performance of Veery 3 and Veery 5 selections in the Southern Cone region as compared with Anza and Pavon 
76 as local checks. 

Yield (kg/ha) Percent of Anza Percent of Pavon 76Location Anza Pavon 76 Veery 3 Veery 5 Veery 3 Veery 5 Veery 3 Veery 5 

Argentina 
La Dulce 2210 2361 2511 2424 114 110 106 103 

CV = 8.0 
Pergamino 2833 3888 5555 3977 196 140 143 102 

CV = 17.1 
M. Juirez 2278 2822 3189 3611 140 159 113 128 

CV = 14.8 

Brazil 
Londrina 
 717 1500 2283 2317 318 323 152 154 

CV= 13.6 
Cruz Alta 130 344 911 607 701 467 
 265 176
 

CV = 32.2 
Campin3s 983 1283 1067 1543 109 157 83 120 

CV = 

Chile 
Carillanca 3933 4822 4444 4883 113 124 92 101 

CV = 10.9 
QuilamaDu 6021 5799 7077 7514 118 125 122 130 

CV = 10.0 
La Platina 4944 5791 6437 6409 130 130 111 111 

Paraguay 
Caacupe 579 
 1371 1315 1483 
 227 256 96 108
 

CV = 23.1 

Average* 2722 3293 3764 3796 138 
 139 114 115
 

* Locations with CV over 25 not included in the average. 

Data from the 18th International Spring Wheat Yield Nursery (ISWYN). 
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Table 4. Outstanding bread wheat selections from Argentina in 1983. 

Yield as percent of 
Marcos 
Juarez Chaquefio Victoria 

Line, cross and pedigree INTA INTA INTA 

KVZ-BON {[(21931-CH53 x AN/GB56)PJ62]
 
SOTY) YR RESEL(B) 130 111
 
CM 33729-A.1M-2Y-1M-3Y-OM (---
LAJ 2514) 

KTZ M12-PATO(B)/B.MAN-7C x CDL 151 128
 
CM 24166-L-7M-1Y-3Y-0YA-0P-1BV
 
(= V 00001)
 

KVZ [CAL-CNO x SON64(CNO x NAD-CHRIS"S")
 
SON-REN x BB] 150 127
 
SWM 2888-0Y-2BV-1BV-1BV-1BV(= V 00014)
 

KVZ x CNO - PJ62 149 126
 
SWM 1285-2Y-3M-1Y-0M-1J-0J(= LAJ 2484)
 

BB-KAL x ALD"S"/Y 50e-KAL 3 x EMU"S" 134 118 
CM 38795-H-12Y-9Y-1M-0M-1J-0J(= LAJ 2528) 

JUP-ALD"S" 131 126 
CM 36867-18Y-17M-3Y-0M-1J-0J(= LAJ 2519) 

(TH 6-KF x LEE6-KF/CAL)ALD"S" 121 116 
SWM 3410-8Y-4M-1Y-2M-1Y-0M-1P-0P 
(= LAP 1144) 

BOBWHITE"S" 131 127 
CM 33203-K-9M-33Y-1M-500Y-0M-1J-0J 
(= LAJ 2532) 

ALD"S"/CAL x BB-CNO 112 108 
CM 32595-4Y- 1 M- 1Y-2M- 1Y-OM- IP-OP 
(= LAP 1146) 

CNO"S"-GII x BON 113 109 
CM 25732-81Y-0Y-0P-1P-3T-1T(= PAR 80/5134) 

Source: National Institute of Agricultural Technology, (INTA), 1983. 
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Table 5. Performance of new wheat germplasm in the acid soils of the southern 
Parana region, Brazil. 

Variety, line or cross 

PF 6968 2-HADDEN 
(= CEP 7778) 

1981 

2140 

Yield (kg/ha) 
1982 

1680 

1983 

2480 

Average yield 
as percent 
of Maringa 

141 

PAT 19-ALD x GTO-LV 
(= CEP 7951) 2740 1730 1600 113 

MARINGA-ALDAN 
(=0C 8123) 2040 1790 1480 114 

MARINGA-ALDAN 
( OC 8125) 2170 1420 1420 108 

MARINGA-ALDAN 
(=0C 8145) 1560 1580 107 

PF 70124-CNT10 
(=PF 7815) 2270 1400 1690 118 

THORNBIRD"S" 
(=PF 79765) 2620 1680 115 

THORNBIRD"S" 
(=PF 79780) 2740 1610 113 

THORNBIRD"S" 
(=PF 79782) 2820 1680 118 

PF72640-PF732 x PF7065-
ALD"S" (= PF79791) 2850 1700 119 

SULINO 2270 1860 1850 126 

Source: Agronomy Institute of Parana (IAPAR), Brazil, 1983. 
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Table 6. Outstanding bread wheat selections from Chile in 1983. 

Yield as percent of 
Line and pedigree Millaleu Aurifen Onda 

CIANO 79 106 114 

HD 2162 105 113 

7C-PVN 105 113 
CM 36569-SY-1M-1Y-2M-5Y-OM 

VEERY"S" 105 113 
CM 33027-F-12M-1Y-1M-1Y-1M-OY 

HORK"S" 106 114 

BOBWHI1'E"S"-Q 10.097 164 107 
CM 33203-H-1 IM-5Y-OM 

BUCKBUCK"S"-Q10.102 102 105 
CM 31678-R-4Y-21vl-24Y-1M-OY 

VEERY 5 "S"(=SEI 82) 108 111 
CM 33027-F-15M-500Y-OM-87B-OY 

VEERY"S" 112 115 
CM 33027-F-5M-590Y-OM-107B-OY 

VEERY"S" 104 107 
CM 33027-F-15M-530Y-OM-126i3-OY 

Source: National Institute of Agrir',ul'ural Research (INIA), 1983. 
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Table 7. Outstanding, high-yielding bread wheat lines from Paraguay in1983 

Yield as percent of
Line or cross and pedigree Cordillera 3 1tapua 25
 

LIRA"S" 105 135
 
CM 43903-H-2Y-1M-3Y-2M-2V-0B
 

VEERY"S" 
 113 145
 
CM 33027-F-12M-1Y-1M-1Y-2M-2Y-0M
 

VEERY"S" 109 140
 
CM 33027-F-12M-1Y-2M-1Y-1M-OY
 

VEERY"S" 107 137
 
CM 33027-F-12M-1Y-3M-OY
 

LIRA"S" 106 136
 
CM 43903-H-2Y-1M-6Y-2M-1Y-OB
 

KI 	LUC 4-Y53 x IFLE 9996 106 137
 
C 5849
 

JUP"S"-EMU"S" 102 132
 
CM 36869-1Y-5M-1Y-0M
 

Source: Ministry of Agriculture, Paraguay, 1983. 
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Table 8. Outstanding entries from the 16th International Bread Wheat Screening Ivursery (IBWSN) selected at 
several locations in the Southern Cone region.
 

Line or cross and pedigree 


GENARO 81 

F3.71-TRM 
SWM 5704-10Y-1M-13Y-3M-2Y-2M-0Y 

F3.71-TRM 
SWM 5704-10Y-1M-3Y-3M-2Y-3M-0Y 

PVN"S" (PATO(R)-CAL/7 x BB-CNO 67) 
CM 32535-4M-1Y-1M-1Y-1M-0Y 

VEE"S"
 
CM 33027-F-15M-500Y-OM-76B-OY 

BOW"S" 
CM 33203-H-4M-1Y-OM-81B-0Y 

BOW"S" 
CM 33203-K-9M-24Y-1M-1Y-1M-1Y-OM 

[JUP(7C-PATO(B)/LR64-1N1A66 x INIA66-BB)] ANA 
CM 37760-C-21Y-2M-1Y-3M-0Y 

BJY"S"-JUP 
CM 40038-6M-4Y-2M-1Y-2M-1Y-0B 

BJY"S"-JUP 
CM 40038-21M-1Y-2M-0Y-88M-0Y 

SAP"S"-MON "S" 
CM 40392-17M-1Y-0M-175M-0Y 

CROW"S" 
CM 40457-5M-3Y-1M-2Y-0M-154M-0Y 

BON-YR/F35.70 x KAL-BB 
CM 41860-A-5M-2Y-3M-1Y-1M-1Y-0B 

Line or cross and pedigree 

LIRA"S"
 
CM 43903-H-2Y-1M-5Y-1M-1Y-1M-OY
 

YR-PAM"S"
 
CM 46091-16M-1Y-6M-2Y-1Y-2M-gY
 

BLO"S" [HORK"S"(TP x CNO6/-NO/BB-CN067)] 
CM46919-7Y-1M-1Y-1Y-1M-0Y 

BUC"S"-BJY"S"
 
CM 49641-6M-1Y-3Y-2M-1Y-0M
 

BUC"S"-BJY"S"
 
CM 49621-7Y-1M-2Y-3Y-0M
 

ALD"S"-PVN"S" 
CM49901-9Y-1Y-1M-3Y-0M 

YD"S"-MN72131 
CM 50310-1M-1Y-1Y-1M-1Y-OM 

BUC"S"-EMU"S" 
CM 52324-22M-1Y-2Y-2M-2Y-0M 

BUC"S"-PVN"S" 
CM 52359-2M-3Y-1Y-4M-OY 

BUC"S"-CHRC"S" 
CM 52421-26Y-1Y-1M-4Y-0M 

(CGT-AZ x 1AS55-ALD"S"/ALD"S"-NAFN) 
PJN"S"-PEL SP127 6.67 
CM 58478-B-2Y-1Y-2M-1Y-0M 

L0V23-BJY"S"/BB-NOR x CN067"S"-7C 
CM 60338-H-1Y-1M-2Y-0M 

http:BON-YR/F35.70
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Table 9. Yields of the five best durum wheat lines grown at the SNA Experiment Station near Santiago, 
Chile, in 1983. 

Line and pedigree 

YAV"S"--SNIPE"S" xCOLI"S" 
CD 43740-B-3Y-1M-2Y-0M 

SHWA"S"-REN"S" x YAV'S" 
CID 40159-7B-1Y-1M-OM 

SHWA"S"-YAV"S" 

CD 26406-3B-2Y-7B-0M-24Y-0B 

Yield 
(kg/ha) 

8440 

8040 

7330 

Yield 
Line and pedigree (kg/ha) 

ROK"S" 7160 
CD 1895-12Y-OY-2E-3B-OY 

ROK"S"-GUIL"S" 7120 
CID 42494-5Y-2M-1Y-0M 

SNA 3 (check) 6910 

QUILAFEN (check) 6340 

Table 10. Dururn wheat lines selected in both Argentina and Chile for high yield and stem rust 
resistance in 1983. 

Line and pedigree 

TROB"S" 

CM 9927-1S-2q-OY 

(QFN-GII"S"". GTA"S '/IBIS"S")BOY"S" 
CID 23128-5Y-5M-1Y-2Y-1M-OY 

(SOI179-PH 158 x GTA"S".SO 195/JNK)YAV"S" 
CD 25126-A-1Y-3M-1Y-1Y-0M 

SHWA"S"-YA\"S" (- CHEN"S") 
CD 26406-3B-2Y-9Y-0M-1Y-0B 

Line and pedigree 

SHWA'S"-YAV"S' (= CHEN"S") 

CD 26406-3B-2Y-gY-OM-1 1Y-OB 

SHWA"S"-FG"S" x ROK"S"-MEMO"S" 
CD32054-A-1Y-3Y-1M-0Y 

YAV"S"-SNIPE"S"/MEXI"S"-P66.270 
x GTA'S" 

CD 33863-18-3Y-2M-OY 

SNIPE"S"-MAGH"S" 
ICD 74122-2L-IAP-0AP-1KE-0Y 

Table 11. New triticale lines resibtant to helminthosporium spot blotch, head scab and preharvest
sprouting in Brazil in 1983. 

Line Cross and pedigree 

TCEP 796 IA-M 1 A 
X15633-21Y 1Y-IM-0Y-OA 

TCEP 7889 TEDDY"S" 
X19649-A-9Y-1Y-IM-1Y-1OOB-OY.OA 

TCEP 8128 PANDA"S"-RM"S" 

TCEP 8034 TEDDY"S" 
X19649-A-9Y-1Y.1M-1Y.101B-0Y0A 

PFT 1882 TEJON"S"-BGL"S" 
X16134-3Y-1Y-1M-1Y-18-oB 

Line 

PFT 7893 

PFT 8117 

PFT80110 

PFT 8036 

PFT 811 

Cross and pedigree 

FS 	3972 
X48M-ON-Y 

M2 A-BGL 
X15490
 

DELFIN 80 

YE-M A 
X29306-3F-9F-4FS-1 FS-0Y 

http:GTA"S".SO


Table 11. (Cont'd) 

Line Cross and pedigree Line Cross and pedigree 

TOC 807 

TOC 813 

M2 A-BGL 

M2 A-CML x RM 
X36517-864H-OY-6T-0T 

ITOC 811 

170C 814 

BGL"S"-M2 A 
X 18701-6Y-3M-2Y-1 M-OY 

CHT"S" 

TOC 815 TEJON-BGL"S" 
X22473-102Y-100Y-6Y-0Y 

X16134-503PR-OT 

Table 12. Wheat varieties released in the Southern Cone Region in 1983. 

Country Name 

Argentina LAS ROSAS INTA* 

TUC NORTENO 

B. PATACON 

NORKIN T 82* 

COOPERACION 
BAHIA 

Brazil OCEPAR 6 
F LAM INGO 

CEP 7672 

CEP 7780 

BR 8 (PF 75171) 

BR9 = CERRADO 

BR10 = FORMOSA* 

R BUTUI (SB 75129)* 

Chile SNA 12 = GRANEROS* 

SNA 24 = PORVENIR* 

A.S. BAER (BT58-77) 
PENECA BAER 

(BT62082) 


Varieties of CIMMYT origin.
 

Cross or line and pedigree Institution
 

KIATL x INIA-BB(NP876-PJ62 x CAL/BB) INTA
 
CM 16716-Q-3M-2Y-2J-2J-0J
 

CAL-BB ([(KAL x PET-RAF/PJ62)CNO] NP876-BB) INTA
 

CAEREN 2.4.2 x RAP-BAPET 107.8 Buck Seeds
 

PV18A-CNO"S" x MJ I Northrup King 
Seeds 

(K.AN IV-ST x ROCA-K-AN IV) 16/60B.MAN/ ACA
 
A85.69 x B NAM
 

CJ-COTIPORA x PAT 7284 OCEPAR
 
B 14263-05-OT-OL-28T-OL
 

PLATIFEN-CNO"S" x GI RUA-PURPLE STRAW FECOTRIGO 

PF 6968 2-HADDEN FECOTRIGO 

IAS20-TP x PF 70100 EMBRAPA 

BH 1146-IRN 595/71 EMBRAPA 

ALONDRA"S" EMBRAPA 

BB-PATO x SON64-KL. REND IPAGRO 

FLICKER"S" SNA
 
CM 8954-B-7M-1Y-1M-1Y-0M
 

EMU"S" SNA
 
CM 8327-C-9M-lY-OM
 

H46-My64/MG-MI R808 x R-P CAMPEX BAER 
H46-My64(PCH x MY-LEE/KTOL)77113-B. CAMPEX BAER 

GOR-J672-E58 
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Table 13. Bread wheat lines resistant to Helminthosporium sativum in the Southern Cone region in 1983. 

Line and pedigree 

F3.7 1-TRM 

SWM 5704-10Y-1M-3Y-3M-2Y-2M-0Y 


F3.71-TRM 

SWM 5704-10Y-1M-3Y-3M-2Y-3M-0Y 


[JUP(7C-PATO(B)/LR64-INIA66 x INIA66-BB)] ANA 
CM37760-C-21Y-2M-1Y-3M-0Y 

BJY"S"-JUP 

CM 40038-6M-4Y-2M-1Y-2M-1Y-0B 


BJY"S"-JUP 
CM 40038-21 M-1Y-2M-0Y-81M-0Y 

BJY"S"-JJP 
CM 40038-21 M-1Y-2M-OY-88M-0Y 

SAP"S"-MON"S" 
CM 40392-17M-1Y-OM-101M-OY 

SAP"S"-MON"S" 
CM 40392-17M-1Y-OM-191M-OY 

CROW"S" 
CM 40457-5M-3Y-1M-2Y-0M-154M-0Y 

Line and pedigree 

ANAHUAC"S"(65.116 x MCD-CAMA/NAC) 
CM 57206-2-1 Y-1 Y-1M-3Y-0M 

CRT-ALD"S"
 
II 14055-0M-19LD-25LD.1LD-OY
 

F3.71-TRM 
SWM 5704-1OY-1M-3Y-3M-3Y-OB-1PTZ-OY 

KVZ x BB-CHA/TRM
 
CM 30832-Z-3Y-1M-4Y-1M-0Y-1PTZ-0Y
 

CMT-MO x TRM 
CM 43381 -D-1Y-4M-JY-3Y-4M-0B-13M-OY 

LI RA"S" 
CM 43903-H-4Y-1M-2Y-1M-1Y-0B 

CAR 853-COC x VEE"S" 
CM 47556-Q-1M-2Y-6M-0Y-2PTZ-0Y 

ORE Fl 158-FDL x KAL-BB/NAC 
CM 47634-1-2M-3Y-1M-2Y-1Y-1M-OY 

ORE F1 158-FDL x KAL-BB/NAC 
CM 47634-1-2M-3Y-1M-2Y-1Y-2M-OY 

Data from the 16th International Bread Wheat Screening Nursery (IBWSN) and the Helminthosporium 
Screening Nursery. 

Table 14. Biead wheat lines resistant to scab in Brazil and Uruguay in 1983. 

Line and pedigree Line and pedigree 

NAD x BB-INIA K6582-TOB 
CM 7161-9M-1Y-8M-2Y-0Y K 6648 

IAS 20-TP x PF 70100 COW"S"/NAD x BB-INIA 
PF 75171 A 1909-1P-2P-0Y 

F3.71 -TRM KI.ATL-SOREN 
SWM 5740-10Y-1M-3Y-3M-3Y-0B-1PTZ-0Y H 1772-5P-2P-2P-1B-1P-0P-0Y-1B-0Y 

PF 7673 
OPTZ 
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Table 15. Bread wheat lines with low septoria scores and good agronomic type from the 13th International Septoria
Observation Nursery (ISEPTON) at La Estanzuela, Uruguay, 


Line and pedigree 


SUNBI RD"S" 


CM 34630-D-5M-2Y-1M-' Y-OM-OPTZ 

SUNBIRD"S" 

CM 34630-D-5M-2Y-1M-1Y-OM-2KE.OY-OPTZ 

VEERY"S" 

CM 33027-F-1M-9Y-0M-97Y-0B-0PTZ 

GOV-AZ67x MUS"S" 
CM 41257-1-8M-1Y-1M-2Y-2M-0Y-OPTZ-1PTZ-OY-OPTZ 

GOV-AZ67 x MUS"S" 
CM 41257-1-8M-1 Y-1M-2Y-2M-OY-OPTZ.2PTZ-OY.OPTZ 

IAS 20-H567.71 
CMH 76.480-13Y-5B-1Y-1 B-1Y-1B*OY-3PTZ-0Y 

in 1982. 

Line and pedigree 

IAS 202-H567.71 

CMH 77.205-1Y-1B-7Y-1B-1Y-1B-OY-OPTZ 

P.ARTH 2-H567.71 

CMH 78.421-3Y-3B-1Y-1 B-0Y-1PTZ 

CEr 7841 

BOBWHITE"S" 
CM 33203-K-9M-gY-4M-4Y.OM-OPTZ 

CONDOR "S"-MUSA LA"S" 
CM 39458-6M-2Y-2M.OY 

TOROPI 

Table 16. Lines from the 19th International Spring Wheat Yield Nursery 

(ISWYN) with resistance to Pseudomonas syringe in 1983. 

Line or variety and pedigree 

LIRA"S" 
CM 43903-H-4Y-1M-1Y-3M-3Y-0B 

VEERY"S" 
CM 33027-12M-1Y-1M-1Y-1M.0Y 

DGA-BJY"S" 
CM 40610-25Y-4M-1Y-1M-1Y-0B 

BJY-JUP"S" 
CM 40038-6M-4Y-2M-1Y-2M-1Y-OB 

PARANA 2
 
2.71-74T-1T-1T-2T-0Y 

Line or variety and pedigree 

MARCOS JUAREZ INTA 

IA 7873 -- MAYA 74"S" 

QT 4083 

TUNGURAHUA
 

E 11-685512-7E-OE-6E 

KVZ-CUT 75 

MN 73168 

MN 7357 

http:33027-12M-1Y-1M-1Y-1M.0Y
http:39458-6M-2Y-2M.OY
http:2-H567.71
http:202-H567.71
http:20-H567.71
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Table 17. Results of demonstrations based on fertilizer recommendation at INTA, Pergamino, Argentina in 1983. 

Soil Soil Optimum ResponseP N economic Years of Check OED* Difference efficiency 
level level dose(kg/ha) continuous Preceding Rainfall


Site 
 Yield yield in yields (kg grain/(ppm) (ppm) N P2 0 5 cropping- crop (mm) Variety (kg/ha) (kg/ha) (OED* - check) kg nutrient) 

Bragado 30.5 22 32 0 2 Wheat 270 1850- 2600 750 23.4 
(L Paz)
Bragado .1.3 22 38 16 6 Sunflower 270 - 1790 2750 960 17.8 
(Don Adolfo)

Bragado 5.1 22 48 
 40 10 + Wheat 270 - 1080 2540 1460 16.6
 
(Macias)
 
9 de Julio 10.2 35 22 18 Triticale 141 Leones 1470 2400 930 17.5 
(Obliqado)

9 de Julio 8.0 
 24 44 23 10 + Sunflower 244 Victoria 2340 18504190 27.6
 
(Del Fabro)

9 de Julio 8.0 24 44 23 
 10 + Sunflower 244 Leones 3640 3F30 190 2.8 
(Del Fairo)
9 de Julio 15.7 20 23 0 6 Soybeans 244 Leones 3430 4150 720 31.3 
(La Norumbega)

Venado Tuerto 13.5 33 40 
 0 10 + Soybeans 258 - 2250 2800 550 13.8 
(La Chispita)

Chivilcoy 5.5 22 11 30 -
 Soybeans - - 2050 2700 650 15.E'9 de Julio 7.1 24 40 30 6 Maize 244 Leones 2980 3910 930 13.2 
(Castro)
9 de Julio 10.5 24 23 18 5 Wheat 244 Leones 2660 2840 180 4.4 
(Carrilla)
Bragado 7.7 4824 28 9 Maize 270 - 1860 3030 1170 15.4 
(Quarteri)
Pergamino 12.0 33 30 0 10 + Soybeans 324 Victoria 1010 1280 270 9.0 
(Guernico)

Pergamino 19.0 28 
 25 0 15 Soybeans 324 Victoria 1800 2530 730 29.2 
(Basualdo)
Pergamino 9.6 3025 20 12 Soybeans 324 - 1330 1780 450 9.0 
(M. Ocampo)

Chacabuco 8.0 60 18 46 -
 Soybeans 388 Victoria 2150 3220 1070 16.7 
(Zubiri) 

Mean 2110 2990 880 15.7 

O.E.D. = optimum economic close 
" 10 += more than 10 
-= unknown 
N = "itrogen 
P phosphorus 

Table 18. Average fertilizer response efficiency (kg grain/kg nutrient) at 18 
sites for various combinations of nitrogen and phosphorus in a wet season 
(1982-83), at Pergamino, Argentina. 

Nitrogen Phosphorus (kg/ha) 
(kg/ha) 0 20 40 60 80 

0 - 3.08 1.30 
30 1 20.08 14.58 -1 
60 :14.78 14.54 11.20 
90L 14.29 12.00 

120 9.84 10.94 9.13 

Dotted line encloses economically efficient combinations at a nitrogen: 
wheat price ratio of 9. 



Table 19. Average fertilizer response efficiency (kc grain/kg nutrient) at 
seven sites for various combinations of nitrogen and phosphorus, in a dry 
season (1983-84), at Pergamino, Argentina. 

Nitrogen 
(kg/ha) 0 

Phosphorus (kg/ha) 
20 40 60 80 

0 - 6.45 2.83 
30 .28 12.42! 
6U 8.54 10.94 9.96 
90 10.54 -.................... 10.84I 

120 6.48 9.28 9.54 

Dotted line encloses economically efficient combinations at a nitrogen: 
wheat price ratio of 9. 

Table 20. Water use efficiency (kg grain/mm of water use) at seven sites 
for various combinations of nitrogen and phosphorus at INTA, Pergamino, 
Argentina, in 1983-84. 

Nitrogen Phosphorus (kg/ha)
(kg/ha) 0 20 40 60 80 

0 4.69 5.28 5.19 
30 6.13 7.13 
60 5.70 7.06 7.70 
90 7.17 8.21 

120 6.36 7.86 8.79 

Table 21. Highest yields (kg/ha) in the 1983 Chilean wheat production contest. 

Irrigated Rainfed 
One-hectare Commercial One-hectare Commercial 

Region plot field plot field 

1 8740 8710 8350 8090 
II 9600 8330 7810 7110 
III 8480 8000 8250 7670 

Source: National Institute of Agricultural Research (INIA), 1983. 
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Peru 
G. Visquez G. 

For the 20-year period 1961-81, To develop widely adapted, Facilitating the exchange ofannual wheat production in the improved varieties for the three, gerniplasm and InformationAndean countries, Colunbia, small grain growing zones, the between the PNC and CIMMYT.
Ecuador, Peru and Bolivia. averaged coast, the mountails and thc cold 
 assisting in the evaluation of that319,000 metric tons, but In 1981 it high plateau; material and helping Peruvianbarely reached 270,0() tons. Peru scienltiss select and developwas the most productive with 0 To dcvelop and proIliot material that will bc useful in the
117,000 toils. bllt wheat production allpropriate t(clhnological chaiges; program:

in Peru has been falling off: the 1983:

(stinlutc (allc to oniv 100,000 tolls. 0 To prepare tclhnical perlSolnel at 0 Identifying yOtlllg sciClltists NhoSimilar, but a little less drastic, has different levels to cnsure the)eetl the (lcrcasc ii barley 

would profit fromn in-scrvice
organizational (outoinuity of the trainii at C(IMMYT, Mexico,production, which in 1970 was PNC:170.000 toils ad it helping to arrange for older1980 had lfllen researchers to go to CIMMYTto 130.000 tonis. asTo incl-asc the product ion of visiting scientists, and 
cereals. espccially whe'at, which is participatilg initi-countlry'In responise to this situation. the a basic glaill in tlie l'crtnvian dict. tr-ailling 4ffortS;


Pct'VtlI governtmient sci U ) the

National Cereals l'rograin (PNC) 
 (21 MMYT was invitcd to participate Acting as a liason betweenwithin the National Institute of in this program by thie PCrt'/iant CIMMYT and the tPNC so thatAgricultural Rcsetarlh and Extenision govrit niriIi. Its rcspotise was to ('IMMYT can provide a niaxim urn(INII'A) in 1983. with thIe pUrpost of ask Dr. G. VAs(qLtZ. all
'on~dlucingI I'(,secIth, CXlcInsiOIIlll d 

of support anid resources.cxpcricnccd sinalll-grailns breeder
train i g in the sainall grains which on t(lie (1NINMMYT \wheat program CIMMYT's part icipat ion in thisare, in order of national iniportance. staff. to accept assignimtent to program began in August, 1983. Awheat, barley, oats, triticale and rye. Perui. where he will assist the PNC full report covering tile first 18The main objectives of this prograi reach its objcctives by:
are: 

ionths will be published ill the 1984 
CIMMYT Report on Wheat 

Ii-clping to identify agronomic Improvemert.To itiprove agricultural pra(ctices: practices which are limiting 
production and suggesting ways 
to imiprove them: 

'Ii ,, 

; 
-

Rugged terrain is an Important agricultural pioblem in Peru, solved here byterracing. Dr. G. Vfizquez, CIMMYT scientist 
with the bilateral program in Peru. 



North and West Africa 
and the Iberian Peninsula Region 
S. Fuentes F. and G. Varughese 

Introduction 
It has been three years sne the 
North and West Alfrica and Iberian 
Peninsula regional wheat program 
came into existence. The program 
operates with two staff mibers, a 
breeder and i plant pathologist. One 
of the basic fmet ions of this regional 
program is to act as liaison between 
the CIMMYT headquarters in Mexico 
ant various national programs. This 
is achieved by periodic working visits 
to various national programs. During
1983. 346 days were spent visiting 
various progralis in Ihis r'gioil aild 
hcadquartcvrs. 

The 1982-83 season \v; one of (he 
most abnormiual years uoi record for 
the North African and Iberian 
regions. In Porttugal. southern Spain, 
Morocco arid western Algeria, t1w 
crop cycle started under good 
conditionIs, bilt a severe threce-toith 
drought, beginning around the 
middle ofl Deceriber, resulted in the 
total loss of a good perccntage oft l 
crop. Tunisia and eastern Algeria 
had excessive rainflI dlUring 
November and [December. Mamv 
fields were Unworkable ii til tre "'lid 
of January due(i tliot' watcr-logg ed 
soil. lenet', file crop in gencral was 
very late. This combinatio of f-ctors 
resulted in ln extrenclv poor 
harvest for the region. 

Traveling Workshop

and Training
 
The promotion of regional 
collaboration to aclieve a better 
understanding of the Connnion 
problems wheat and barley breeders 
face is one of the primary objectives 
ifa regional program. Keeping this 
1i mind. breeders froit Tunisia. 

Algeria. Morocco. Spain anrd Portun gal 
were invited to visit the Ale(e'it o 
region in Portugal and the 

Extremadura and Andalhucia regions
In Spain during the week of 1-7 May
1983. Seventeen participants, ph 
the two CIMMYT resident staff and 
Mr. Walter Nelson of CIMMYT, 
participated in t lit workshop. 'The 
group visited Portugal's national 

plant breeding station at Flvas and 
the experiment stations of the 
Spanish National Institute of 
Agricultural Research (INIA) in 
Badajoz. Seville anid Cordoba. The 
programli was ilformial anId Illost of 
the li ue the group was ili tlicfield. 
There were llilly openl discussiots 
a1ioti1g ti(' participants. \Ve hope to 
corit irle this kind of, exchange visit 
ol an annual basis. bill rotati it 
lililoii. i lt'different ('outntries of tihe 
regioi. 

Training is one of" tie key flictiolis 
of CIMMYT. li 1983, liet program 
identified foo r VOLrig people to take 
part in CIMMYT training coureitss, Ili 
addition, five scientists from the 
region welt to CIMMYT is visiti 
scietit ists. 

Germplasm Evaluation 
i Evaluaion of CIMMYT gernllllasir 

for its adaptation to the region , 
identil'iing lines and varieties having 
ad(Iqtlatt resistances aind toleranices 
to tih l)revailing regional diseases 

arid stresses, andi transmrittiig this 

information to the brccd'rs at tit' 

CIMMYT headquarters aind to tihe 

vi-rious collaborators ii the region
 

t 

-. 

' 
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are other niiportalit filcionis of
 
regional programs. li 1983, lie
 
North and 'Vest Africa and Iberian
 
Peninsula Regional l'rograri
 
evaluated thrce si-rcrrIi jiit rseries
 
aind anlobservat ion ittI'stIv.
 

The most promising, lins in the li h 
Initerniatioial Bread \VIeat Screening
Nurserv (IIi\VSN). the l.1th
 
lllterllatillrl )troir1 Screening
 
Nursery (II)SN) and tlire Il111
 
Internalionral lriticaic S('reeniintg 
Nurseryv (ITSN) ate listed ill Tables 1. 
2 and 3 reslpectivcly. Arioig tire 
bread whes. telit' 1llot promisinrg 
crosses I'r region weretilt \ccty.
Ncelkant. lHalh amid Bobwhite. ill 
'onitiiations I)ogga-l1icjay. Ma'a

Monell]o. Aloidra, Na'(czii iltiol 
'avon also hl(ed g'ool. Tile three 

t)t niln i ('Ieno.ssr(s were 
(Iarcj nuli"S" (C'1)2183 11. (Uhn"S' 
(t.'I )26-106) and I'IN"S"-MEMO"S" 
IS 5-(''"S"/.'IS"-*A"S.xl-G"S") 
(('1)27133). li case of(i triticalt' tiihe 

iavii lI-Arniadillo cross aid ,Jrtanillo 
(tiltuned to shrow proiise for til' 

i.'ogiot. i addition. tilt' cr(osse Chiva 
arid l'ika adl( combinations with 
Merino also looked good. 

. 

-is 

Dr. G. Varughese, CIMMYT wheat scientist in the North and Wcst Africa and 
Iberian Peninsula region. 
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Disease Resistance Disease Trap Nursery. In the case of
The severe drought in the area did S. tritici. the following materials 
not allow the development of were highly resistant (a score of 4.0 
epidemics of any disease. Some or less) at Elvas. Portugal: PF7748. 
powderv mildew on the lower leaves IASSUL 20. Nova Prala (Brazilian),
of commercial barleys in Portugal Buck Naposta (Argentinian). Wared 
had no eflect on yield. The (USA) and Trifon"S" (entry 44 of

widespread scorching. death of 
 (tMMYT's 11th International 

foliage and poor plant development Septoria Observation Nursery). 

was attributed to water stress. 


In addition to the winter planting, a
At Elvas. Portugal, all screening summer nursery was attempted at 
nurseries were planted in mid- Zafarrava, Malaga, Spain. The site is
November at Casas Velhas, about 15 close to the Mediterranean on a 

kilometers fron the national plant plateau 
at 700 meters elevation and
breeding station, in an area with an has frequent fogs, dew and irrigation
abundance of (few and overhead from underground sources. The best
irrigation facilities. As a result of select ions from the Portuguese wheat 
weekly iloculations, starting at Ihe programs and the differential rust 
late tillering stage, with spores of the nurseries were planted here. Toward 
three rusts and Septoria tritict, stripe Ilie end ol'aultuin, steim rust and 

rust developed strongly on Ithe leaf rust from 
natural sources
foliage and spikes during April and (developed intensively, with 
May. and stem rust and septoria leaf susceptible lines having scores of up
blotch were adequate toward crop to 90S. The effective genes and 
maturity, the forner especially selected lines resistant to the rust at
affecting the duirum wheats. Almol Elvas and Zafarraya are listed in 

no leaf rust was recorded. Table 6. 


Tables 4 and 5 list (he genotypes Synptoms of barley yellow dwarf 
of bread and duruin wheats. (BYD) were noticed in commercial 
respectively, from CIMMYT's crops and experinental nurseries at 
screening nurseries that were several locations throughout the
resistant to stripe rust and showe(d region; this disease is often confiiscd 
some resistance to stern rust and with drought effects. In general. the 
Septoria tritici. These data were incidence of the disease was 
recorded in the nurseries at Casas insufficient to allow good screening,
Velhas, Portugal. and Rinconada, but an exception was the epidemic
Seville. Spain. observed in the nurseries at Lerida, 

Spain. The aphid vee'or 
Informalion on the virlence Rhopalosiphum padi, abundant in 
patterns for the thbree rusts (Table 6) the fruit orchards of the region.and Septorin tritici was obltained contributed to the heavy incidence of 
from the field rea(tions of the the disease. About 90 percent of the
isogenic lines and test genotypes entries in tt he I6th I3WSN and 10th 
included in the 1982-83 Regional International Barley Observation 

Nursery (IBON) were susceptible, 
with scores of 4-9; only 10 percent 
had scores of 1-3. The most resistant 
materials are listed In Table 7, 

Variety Releases 
The nine new varieties approved for 
release during the 1982-83 crop 
cycle in Spain and Portugal are listed 
in Table 8. In addition, three bread 
wheats, Almansor ( = E4870-C306 x 
M5392-666.5/BBxCC-INIA 
[CM220991). a selection from a 
CIMMYT F2 , Voga (= NAPO-CDL x 
ZBZ jCM8935-D-5M-3Y-3M-2Y-OM]). 
and Lina I (= Veery 3) are in the 
final year of varietv register trials in 
Portugal. Two durum wheats, Helvio 
(= Bittern"S" [CM9799-126M- 1M
5Y-0Y]) and Celta ( = Frigate"S" 
JCM 17904-B-3MI) are also in the final 
year of varietv register trials in 
Portugal. The bread wheat crosses 
Neelkant-S" and Bobwhite"S" are 
likely to be released in Spain during 
tie coming year. 

In Spain and Portugal triticale is an 
accepted crop. A Maya II-Arm"S" 
was released this year for cultivation 
in Portugal under the name 
Monsanto. In addition, two lines. 
Avis (= INIA-ARM"S" IX 1648-9M-
OM]) and Borba 1 (-- BGL"S" x M2A-
CIN [X 15673-A-I Y-2Y- I M-0YJ) are in 
the final year of variety register trials 
in Portugal. Borba 1 is a Beagle type 
with an excellent yield potential and 
a good test weight. Tunisia this year 
planted about 2000 hectares of 
triticale. the variety being a selection 
of Maya II-Arn"S". Selections of the 
cross Juanillo looked extremely 
promising in Tunisia and are in the 
final phase of evaluation before 
release. 
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Table 1. Most promising bread wheat lines in the 16th International Bread Wheat Screening Nursery
(IBWSN) in the North and West African and Iberian Peninsula region in 1982-83. 

Entry 
number Line and pedigree 

33 VEERY"S" 
CM33027-F-15M-4Y-4M-3Y 2M-1Y-OM 

41 VEERY"S" 
CM33027-F-15M-500Y-OM- 15B-OY 

75 NEELKANT"S" 
CM40454-33Y-4M-4Y-1M-2Y-1M-OY 

118 MAYA-MON"S" x KVZ-TRM 
CM44083-N-3Y-1 M-1Y- 1M- 1Y-OB 

122 MUS"S"-PTM x MAYA-ALD"S" 
CM44740-A-3Y-1 M-1Y-2M-1Y-2M-OY 

Entry 
number Line and pedigree 

168 ALD"S"-PVN"S" 
CM49901-14Y-2Y-1M-1Y-OM 

171 47772 x FKN - GB/PVN"S"
 
CM49912-37M-1 Y-Y-1M-2Y-OM
 

172 47772 x FKN - GB/PVN"S"
 
CM49912-37M-1Y-1 Y-2M-1 Y-OM
 

196 BUC"S"-CHRC"S" 
CM52421-6M-3Y-2Y-3M-OY 

203 ALD"S" (BB-G1 1x CN067-7C/KVZ-TI) 
CM53450-3Y-2Y-2M-2Y-OM 

Table 2. Most promising durum wheat lines in the 14th International Durum Wheat Screening Nursery (IDSN) in the North 
and West African and Iberian Peninsula region in 1982-83. 

Entry 
number Line and pedigree 

24 ATO"S" x AA"S"-PLC"S" 
CD1859-1Y-500B-OSK 

53 PLC"S" x SAH-PG"S"/MEXI75 
CD 16895-A-3M-2Y-3M-OY 

84 SHWA"S"-MEXI75 x YAV"S" (= CARCOMUN"S") 
CD24831-A-1Y-3M-1Y-1Y-OM 

85 SHWA"S"-MEXI75 x YAV"S"(= CARCOMUN"S") 
CD24831 -A-1Y-3M- 1Y-3Y-OM 

94 QFN-AA'S" x GTA"S"-PG"S"/BOY"S" 

CD25241 -A-2Y-3M-1 Y- 1Y-OM 


135 SHWA"S"-YAV"S" (= CHEN"S") 
CD26406-3B-2Y-7Y-OM-8Y-OB 

142 SHWA"S"-YAV"S" (= CHEN"S") 
CD26406-3B-2Y-7Y-OM-20Y-OB 

143 SI iWA"S"-YAV"S"(= CHEN"S") 
C D26406-3B-2Y-7 Y-0M -21 Y-0B 

Entry 
number Line and pedigree 

144 SHWA"S"-YAV"S"(= CHEN"S")
 
CD26406-3B-2Y-7Y-0,1-24Y-0B
 

162 ESCA"S"(ZB-MOHM'RARI x S15-CR"S"/
 
MEX I"S"] FRIG"S"
 
CD27276-A-2M-3Y-1Y-1M-OY 

163 PIN"S"-MEMO"S"(Si 5-CR"S"/CIT"S"-AA"S" 
x FG"S") 
CD27313-F-1M-1Y-1Y-OM-1Y-OB 

164 PIN"S"-M2EMO"S"(Sl 5-CR"S"/CIT"S"-AA"S" 
x FG"S") 
CD27313-F-1 M-1 Y-1Y-0M-2Y-0B 

165 PIN"S"-MEMO"S"(S15-CR"S"/CIT"S"-AA"S" 
x FG"S") 
CD27313-F-iM-1Y-1 Y-OM-12Y-OB 

168 PIN"S"-MEMO"S"(S15.CR"S"/CIT"S"-AA"S" 
x FG"S") 
CD27313-F-1 M-1 Y-1 Y-OM-21 Y-0B 
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Table 3. Promising triticale lines in the 14th International Triticale 3c:eening Nursery (ITSN) in the North and West African 
and Iberian Peninsula region in 1982-83. 

Entry 
number 

35 

99 

100 

101 

127 

150 

162 

164 

Entry

Line and pedigree 
 number Lihe and pedigree 

PTR"S"-MIA 171 SERVAL"S" x M2A-CAL (BUEY-BGL"S" x M2A(2)
X34824-501M-500Y-506B-501Y-505Y- /IA-I RA) ADX "S" 
501M-500Y-OB X54032-B-1Y-2M-2Y-OB 

KLA"S"S x M2A-IRA/IRA.PND"S" 191 (IRA-BGL)(2)

X41059-E-1Y-2M-2Y-502Y-503M-OY 
 B2686-2110 

CABORCA 79 215 CIN-CNO x BGL/MERINO"S" 
B2700-292 

BOA"S" 

238 MERINO"S"-JLO
PTR"S"/RM"S"-IRA x FS477 B2736-505 

X48675-7Y-3Y-2M-OY 

242 MERINO"S"-JLO 
BEAGLE 
 B2736-2229 

M2A-BGL x RAM 259 IRA-BGL/M2A-ARM"S" x BGL
 
X52J13-65Y-2M-3Y.0 
 B3023-305 

(GDO VZ471-BR"S" x PG"S"/WLOSZANOVSKIE) 
M2A(2) 
X53260-3Y-2M-1Y-0B 



Table 4. Bread wheats from the 16th International Bread Wheat Screening Nursery 
(IBWSN) most resistant tn stripe rust and stem rust (score 5MR-MS or less), and to 
Septoria tritici at Elvas, Portugal, and Seville, Spain, in 1983. 

Row
 
number Variety or cross and pedigree Septoria score*
 

2 ANZA 5 

10 MYNA"S" 5
 
SWM4589-7Y-18M-l Y-OM
 

36 VEERY"S" 5 
CM33027-F-15M-500Y-OM-76B-OY 

126 TES-PAM 5
 
CM45984-9Y-2M-2Y-2Y-OM
 

146 BLO"S" [HORK"S"(TP x CN067-NO/BB-

CN067)] 4
 
CM46919-7Y-1M-1Y-1Y-1M-OY
 

147 PF70357-ALD"S" 4
 
CM47090-14M-1Y-1 F-703Y-10F-705Y
 
-3F-0Y 

158 BUC"S"-BJY"S" 5
 
CM 96411-9Y- 1M-2Y-3Y-OM
 

167 ALD"S". )VN"S" 3
 
CM49! 01-9Y- 1Y- 1M-3Y-OM
 

174 PAT-ALFr"S" x PAT72300/PVN"S" 3
 
CM4 J922-1M-2Y-3' '-IM-OY
 

184 BUC"S"-BUL"S" 5 
CM50609-3Y-1M-3Y-OY 

185 BUC"S"-BUL"S" 5 
CM50609-3Y-1 M-4Y-OY 

210 RPB 14.68-NAC x DOVE"S" 5 
CM53829-N-7M-4Y-2Y-1M-2Y-OM 

212 PDGA 2 x KAL-BB(CAL x CN067"S"-SON64/ 
EMU"S") 5 
CM54017-M-2M-1Y-2Y-1M-2Y-OM 

215 MAYA-PVN"S" 5 
CM55748-1Y-2Y- 1M .2Y-OM 

225 ANA-HUAC"S"(65.116 x MCD-CAMA/NAC) 5 
CM57206-P-1 Y'-1Y-1M-1Y-0M 

* 0 - 9 scale, 0 = no infection. 
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Table 5. Durum wheats in the 14th International Durum Screening Nursery (IDSN) most resistant to stripe rust and stemrust (5MR-MS or less), and to Septoria tritici (score 5 or less, scale 0-9) at Elvas, Portugal, and Seville, Spain, in 1983. 

Row 

number Variety or cross and pedigree 

1 FLAMINGO"S" 

D27582-8M-13Y-2M-OY 


38 MISRI"S"-MEXI"S"x SNIPE"S" 
CD10662-F-1M-1Y-2M-1Y.OM 

123 MEMO"S"-GDO"S"
 
CD26135-1B-1Y-1Y-4M.OY 


128 SHWA"S"-YAV"S" 
CD26406-1B-1Y-2Y-OM-1Y-OB 

140 PIN 

163 PIN"S"-MEMO"S"(S15-CRANE"S"/ 

CIT"S"-AA"S" x FG"S") 
CD27313-F-1M-1Y-1Y-0M-1Y.0B 

165 PIN"S"-MEMO"S"(S15-CRANE"S"/ 
CIT"S"-AA"S" x FG"S") 
CD27313-F-1M-1 Y-1Y-OM-12Y-0B 

Row
 
number Variety or cross and pedigree 

205 [MALA"S"(61.130-LDS x GS"S"-CR"S"/ 
GS"S"-MEXI"S")] ROK"S"-MEMO"S" 
CD32038-B-1Y-4Y-3M-OY 

217 SAPI"S"-RU"S"
 
CD32843-2B-2Y-2M-0Y
 

219 SAPI"S"-RU"S"
 
CD32843-2B-2Y-3M-0Y
 

222 ALGERIAN 86-RU"S" 
CD33417-1B-3Y-1M-0Y 

266 OFN-MEMO"S"(DACK"S" D67.2x 
GTA"S"/OYCA"S" x RUFF"S"
FG"S" 
CD35212-A-1Y-1M-3Y-OM 

275 ALBE"S"-MEMO"S" 
CD35616-3B-2Y-1M-OY 

http:CD27313-F-1M-1Y-1Y-0M-1Y.0B
http:CD26135-1B-1Y-1Y-4M.OY
http:CD10662-F-1M-1Y-2M-1Y.OM


Table 6. Effective genes for resistance to stripe rust (Puccinia striformis), stem rust (P. 
graminis f. sp. tritici) and leaf rust (P. recondita) contained in the isogenic lines of the 
1982-83 Regional Disease Trap Nursery and in local differential nurseries. Field data 
recorded at Elvas, Portugal, (winter 1982-83) and Zafarraya, Spain, (summer 1983). 

Elvas, Portugal 

Stripe rust 
2(Selpek), 3, 5, 8, 9, 10, Su92, and GIZA 155 

Stem rust 
Sr-9e, 14, 22, 24, 25, 26, 27, Tt-2 and Gt 

Zafarraya, Spain 

No data 

Sr-8, 9b, 9d, 9e, 14, 22, 24, 25, 26, 
27, Tt-2 and Gt 

In both places the varieties LEEDS, SAMACA, AFRICA-MAYO, HOPPS, PATO"R", 
CHRIS, and most CIMMYT bread wheat germplasm. 

Leaf rust 
No data Lr-13, 17, 19, and 20 

TOB-B. MAN x BB/CDL (CM8972) 
KTZM12-UP301/B.MAN-7C x CDL 

(CM24160) 
BOBWHITE"S" (CM33203) 
CHI ROCA-ANA (CM40111) 
KAL-BB x MON (CM40226) 
K4500.2-BJY"S" (CM40480) 
HD2205-ALD"S" (CM40629) 
CLEMENT-M073 x TRM73 (CM43381) 
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Table 7. Genotypes in the 16th International Bread Wheat Screening Nursery (IBWSN) and 10th International BarleyObservation Nursery (IBON) highly resistant to barley yellow dwarf virus in Lerida, Spain in 1983. 

Entry Entry
number Variety or line and pedigree BYDV score 3number Variety or line and pedigree BYDV score 

16th IBWSN 1981 BUC"S"-CHRC"S" 1.09 R37-GHL 121 x KAL-BB Trace CM52421-26Y-1Y-1M.4Y-OM 
SWM4275-4 1M-1 Y-4M-1 Y-OM 

1991 MON"S"-MN72131 1.011 F3.71-TORIM Trace CM52721-5Y-1Y-1M-2Y-OM 
SWM5704-1 OY-1 M-3Y-1 M-1 Y-0B 

10th IBON55 MINIVET"S" Trace 391 M66.85-C112168(M66.95-M16.123
CM37705-G-2Y-3M-1 Y-OM-47Y-OB 

x 
GBS0252/API-CM6/ x MONA) 1.0 

CMB77A-402-1B-' Y-4B-3Y-1B-0Y42 BOBWHITE"S" 1.0 
CM33203-H-4M-1Y-0M-51B-0Y 721 CO-CER(3) x API(2)/PRO(2)-TOL 1(2) 

CEL-CI3909.288 1.0PATOON x MAYA"S"/BB.RON x CM77A-1941-H-2Y-3B-1Y-1B-0Y
 
MAYA"S" 1.0 
CM40739-36M-1Y-1M-1Y-1M-OY 1762 P12235-MAF102 xCOSSAK 1.0 

1621 PJ-CAL x EMU"S" 1.0 CMB78-452-2Y-1B- Y-1B-1Y0B
 
CM49852-10Y-1M-1Y-2Y-1M-0Y 
 2371 79W41308 1.0 

1. Excellent agronomic type. 
2. Also highly resistant to powdery mildew. 
3. 0 - 9 scdle, 0 = no infection. 



Table 8. New varieties approved for release in Spain and Portugal 
during 1982-83. 

Variety 
name Cross and pedigree Country 

Bread wheat 

DEGEBE UP301 x SON64-PI62 Portugal 
JT 35-2L 

TEJO (21931/CH53-AN x GB56)AN64 Portugal 
1120935-5H-2H-11H 

ALBARES MYNA"S" Spain 
SWM4589-7Y-BM-1Y-OM 

ARGANDA VEERY"S" Spain 
CM33027-F-1 2M-1 Y-6M-OY 

CARTHAYA VEERY"S" Spain 
CM33027-F-1 5M-500Y-OM-87B-OY 

Durum Wheat 

FAIA P. AMAR-OVI x MEX DWARF Portugal 

CASTI O (USAIJIC-GANSO x GRULLA"S"/ 
BYE -TC x ZBV(FG"S") Portugal 
CM14403-G-3Y-6M-1Y 

Triticale 

MONSANTO MAYA II-ARM'S" Portugal 
X2802-70N-3M- 1N-2M-OY 

Barley 

ENXARA CM67-U.SASK 1744 Portugal 
CMB72.45-19Y-2B-2Y-1B-1 Y-0B 
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Eastern and Southern African Region
 

Staff and Staff Changes 
The Eastern and Southern African 
Regional wheat program has 
operated since 1979 with one senior 
scientist from CIMMYT ane one 
Associate Expert supported .y tie 
Dutch government. The former is 
CIMMYT's representative in the 
region, and he is mainly responsible 
for linking the wheat breeding 
activities at headquarters in Mexico 
to the needs of the national wheat 
programs in eastern, central and 
southern Africa. The latter works 
with national scientists in the 
management of and selection from 
local and international nurseries 
planted by Kenya's National Plant 
Breeding Station (NPBS) at Njoro and 
other sites. 

In 1983 there were new appointees 
to both positions. CIMM' 'T 
designated Dr. Enrique ' "orres, cereal 
pathologist, as its regional
representative; he assu -ned the post
in February. The Dutch government 
named Mr. Daniel Danial as 
Associate Expert. effective October 1. 

Regional Operations 
The regional activities of Dr. Torres 
began in February with a brief visit 
to cooperators in Malawi. Tanzania, 
Zambia, and Zimbabwe. This visit 
was arranged and guided by the 
previous CIMIMYT representative, Di.
G. Kingnia. 

The regional office of CIMMYT joincd
the Tanzanian Agricultural Research 
Organization and the Canadian 
International Development Agency
(CIDA) in sponsoring a regional 

wheat workshop which was held in 
Arusha, Tanzania, in June. Forty-
five participants, representing 
Burundi, Ethiopia, Kenya. 
Madagascar, Malawi, Tanzania and 
Zambia. analyzed the cons.raints on 
wheat production in their respective
countries. The proceedings, prepared
by the secretariat of the local 
organizing committee, will be 
published by the regional office in 
early 1984. 

A total of 14 national scientists from 
I3urundi (1),Ethiopia (3), Kenya (4).
Tanzania (4)and Zimbabwe (2)
enrolled in the various training 
courses offered by the wheat 
program in Mexico. and returned to 
resume their duties in their home 
countries, 

Several working visits to national 
wheat programs took place during 

1983. A visit to Ethiopia in May

permitted direct observation of the 

severe damage caused by a very 

intense stem rust epidemic on 

nurseries of local and introduced 

dtirun wheats at Debre Zeit. This 

event illustrated the need for closer 

contact between CIMMYT in Mexico 
and Ethiopia's durum wheat 
breeding program, and led to the 
scheduling of a later visit by the 
diii im wheat breeder from Mexico, 
Dr. Pedro Brajcich. A second trip to
Ethiopia coincided with Dr. 
Brajcich's visit and also with the 
appropriate time for identifying 
durum materials adapted to the 
heavy soils of central Ethiopia. 
Breeders from CIMMYT and Ethiopia
arranged an exchange (shuttle) 
breeding program that will involve 
the station at Debre Zeit, Ethiopia, 

E. Torres 

and the Yaqui Valley Agricultural 
Experiment Station (CIANO! in 
Mexico, as crossing and testing sites. 
A third trip to Debra Zeit was made 
in late October to make final
 
selections.
 

Zimbabwe was revisited in 
September to participate in the 
selection of segregates at the Harare 
and Lowveld nurseries. Germplasm 
derived from CIMMYT material is of 
major importance to this country's
 
effort to breed semidwarf varieties.
 
Rusat;e. the newest variety, is a
 
Veery "S". This visit Included the 
Rattrav Arnold Research Farm. 
owned and managed by the Seed 
Cooperative Company of Zimbabwe, 
a private fiarmers' association. This is 
another CIMMYT cooperator in
 
Zimbabwe; its research thrust is
 
closely coordinated with that of
 
Ministry of Agriculture.
 

Zambia's breeding program for 
irrigated wheat was also visited. 
Irrigated wheat is a way for Zambia 
to increase its grain production to 
reduce escalating wheat imports and 
alleviate a chronic flour deficit. This 
large breeding program has already
released two varieties derived from 
CIMMYT germplasm, Canary 
(= {[(My 5 4/N IO-Y5OxK.Line) CD]
Buho) We-Gto x Kal-Bb) and Loerie 
(= Veery 5). In the pipeline are 
several selections from Chat'S"-
Kavco (CM56774). 
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Activities in Kenya The objective of the five international 
During the main (rainfed) season, the pathology nurseries, which included 
NPBS's introduction section planted the U.S. Department of Agriculture

9 groups of F2 populations, 21 International Spring Wheat Rust

breeders' nurseries, and 5 pathology Nursery, CIMMYT's Regional Dise; 
 -e 
nurseries at Njoro. Molo and Eldoret. Trap Nursery and its counterpart,
Individual plants were selected from the Latin American Rust Nursery

the better F 2 populations, bulk-
 (ELAR), is to monitor and describe
 
harvested within each population changes in virulence patterns of
 
and planted 
as an F 3 under sprinkle cereal rust populations. Data from
irrigation in the off-season at Njoro. Molo, adequate for evaluating stripe 

rust, and from Njoro, mostly on stem
The 21 breeders' nurseries included rust, were returned to their
 
contributions from CIMMYT in respective nursery sources for
 
Mexico (11). CIMMYT in South 
 compilation and analysis. 
America (2), Zimbabwe (2), Ethiopia
(1), the Netherlands (1), Pakistan (1). In addition to CIMMYT staff from
the Republic of South Africa (1), Mexico, there were two visitors from 
Tanzania (1) and Zamhba (1). These the Pakistani wheat program. They
nurseries developed under severe participated in scoring disease 
water stress and low disease incidence on Pakistani and other 
incidence. In contrast, over 100 introduced nurseries and selected 
selections from the international several hundred entries to be tested 
nurseries that were planted in the in Pakistan. 
off-season have developed wel! due to 
abundant rains in late November and 
early December. In these nurseries, 
stripe rust incidence is high in the 
spreader rows and the susceptible 
checks. 
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South and Southeast Asia Region
 

Introduction 
The regional wheat program based in 
Thailand covers both South and 
Southeast Asia. The weather was 
favorable for the most pai-t 
throughout South Asia and wheat 
production was at record levels. 

However, late rains in the Indian 

subcontinent caused spoilage of 

som of the late-harvested crop. In 

Southeast Asia, wheat is not a 

commercial crop in most countries, 

but several countries have increased 
the level of research activities on 
wheat. 

Traditional 

Wheat-producing Areas 

Pakistan-The weather was 
favorable and tile rainfed crop was 
better than nortiial. A record crop of 
12.4 milli(in metric tons was 

produced and no serious disease 

outbreak was recorded. The CIMMYT 
wheat program staff based in 
Pakistan will presenlt a delailed 
report on wheat production so only

observations on diseases will be 

presentcd here. 


This year diseases were not a 
problem bit the crop remains 

vtulnera)le to attacks of lcaf and 

stripe rust. l'he sitnation is less 
critical than in 1978 when the laris
 
rust elidlemic occurr,'d, but tie
 
improvement is only narginal. More
 
varieties arc available but with the
ecel-t ion of P~ak 8 1, 1th resistance 
levels to leaf rust mid stripe rust in 
the Punjab ar"('I ('ltille to be 
inadequat e. 

Til'r' is a ncd to ('OrtiotiLC 
impn)rovi n g the strategfy for rust 
r'sistan(' scrciiiigf in tLtc field. l'he 
levels of artificial inoculation and the 
r.('c' composition of the inoctilhr a 
not yet satisfaviory for effective 
screening. Strengthening of ie 
traine'd manpower and im provemnt'nt 
of lacilitit s are also req uired 

A number of secondary disease 
problems need short and long term 
attention. Loose smut is becoming a 
serious problem in farmers' fields, 
All of the local varieties are 
considered susceptible and the levels 
of infection observed are now 
significant. There is a nced to initiate 
aI longer terml program for thI 
incorporat ion of resistance. This will 
take several years, bot (goodsoutlrces 
of resistanice have i, ('i identified )* 
the Ccrcal )isease Research Instituit 
(Ct)RI), in Karachi. For the short 
te'rI, treating certified seed for loose 
stunt should be encouraged. If tlie 
crop starls out trec ol discase. Hihet a 
considerable amiount f t inie will bc 
required to establish aid Imild up 
infection !'vels. 

Karnal bunt was restricted to India 
and Pakistan. hut in the past few 

years it has spread to other parts of 

Ihe world and has become a disease 

of increasing importance. Careful 
surveys should be conduteCted to 
determine the seriousness of the 
disease and its limits of (listribution in 
Pakistan. An evaluation of the older 
Pakistani varieties for possible 
sources of resistance should also be
undertaken, 

,,.- , . , 

. ,.,, 

,. 4
 
krc'
 

4 / 
[' '. 

E.E. Saari 

In the rainfed areas of northern 
Punjab and in the areas around 
Islamabad, flag smut is a perennial 
problem. The release of varieties 
highly susceptible to this fungus has 
caused a serious increase in the 
disease. The infection levels observed 
are above tolerable limits, so a 
program to incorporale resistance 
should be started. Resistance to this 
disease is stable and it can be 
incorporated relatively easily. 
Australian varieties reported to 
possess resistance are Boka. Darkan. 
Eagle, Falcon, Kondult and Tingalen. 
T['hc variety Dirk from Australia 
should also be tested for resistance 
since it was grown commercially in 
Pakistan in the 1960s. 

India-'l'hc wheat crop was recorded 
at ain estinatd 42.5 million metric 
tons which is an increase of 4.5 
million tons over the 1982 crop. The 
weather was favorable and disease 
problems were few. 

It has been calculated that the 
average yields being obtained in 
different parts of India are still about 
half or less of the potential. One of the 
major contraints to higher yields has 
been the lack or inefficient use of 

Dr. E.E. Saari (left), CIMMYT scientist in the South and Southeast Asia region. 



187 

fertilizer. The grassy weeds canary helminthosporlum leaf spot are the check varieties. These are fairlygrass (Phalaris minor)and wild oats problems in this area. The variety well adapted to Thai conditions, and(Avenafatua)are also important UP262 is doing well and being there is a small area of commercialfactors In production in the northern accepted by the farmers. production of these two varieties inirrigated areas. northern Thailand. A third variety,
Bangladesh-The situation in really a mixture of cultivars referredA number of new varieties were Bangladesh is similar to that in to as Colombia 118. is also grown toreleased by the Central Varietal northeast India: Sonalika occupies a limited extent. 

Release Committee in 1982-83: these about 70 percent of the wheat area. 
are listed in Table 1. Promising Its susceptibility to leaf rust and to Wheat production in Thailand is lesscandidates being considered for future helniintliosporiun leaf spot is a than 1,000 tons at the present time,release are PBW34, -D2329, WH283, cause for concern, and variety but imports are in excess of 150,000Wf133 1, Raf 1972, 1ID2327 and diversification is important. Tlhe new tons. Imported wheat is made intoCPAN 1796. cultivar Balaka is gradually being white flour for bread, cakes, cookies 

accepted and will relieve sonic of the and noodles. Local wheat productionThis year was relatively disease free pressure, but there is a need for has been used primnarly for specialtyin India, but the three rust diseases additional varieties. There are several markets requiring the enzyneremain important in aiey consideration new, promlising lines which could activity fron germinating wheat
of variety release. Resistance to one help in this respect when they seeds. Triticale grows well in or more of them must be at become available in quantity. Thailand and yields have been equalacceptable levels in most legions of to or better than the best breadIndia. Non-traditional wheats. Overall plant development is

Wheat Areas impressive but grain filling is still aKarnal bunt was not a problem this Thailand-The CIMMYT South and problem. Barley has clone well and
 year, but the increase of the disease Southeast Asia regional wheat 
 several lines have been selected andIn the past few years remains a program works closely with the tested for commercial potential.
concern. Loose smut is on the national wheat program, which is a

increase and needs attention, cooperative venture of the Thai 
 The Department of Agriculture, on
Farmers' fields with infection levels )epartment of Agriculture, Kasetsart the basis of cooperative tests with
in excess of 5 percent can be easily University, Chiang Mai University 
 Kasetsart University and Chiang Matfound. The incorporation of and other agencies. The wheat University, officially released Inla £6resistance needs to be part of the program organizes an annual and Sonora 64 this year. This wasregular breeding program. The oat meeting, promulgates a work plan. )artly to recognize previous researchcyst nematode, Heteroderaavenc, is and coordinates trials and nurseries, efforts and partly to establish a a problem in some areas and is standard for future variety releases.spreading. Wheat varieties have been The best wheat, triticale and barley The Department of Agriculture alsoscreened for resistance but so far lines prc initially screened and released two barley varieties selectedonly a few exhibit some resistance. selected fr-n', gernlplasm received from CIMMYT material in the Second 

from !CARDA, CIMMYT and other International Barley ObservationSonalika is still the most widely source: These selections are entered Nursery. These had been evaluatedgrown wheat in the north. It is into the Thailand Observation and found to have good maltingestimated that more than 50 percent Nursery JTON). which isdistributed quality by the Boon Rawd Breweriesof the wheat area in Uttar Pradesh, to numerous to.ations throughout of Thailand. In addition, there areBihar and West Bengal is sown to 'Thailand. The main purposes of tie several new lines which have beenthis variety. It is now susceptible to nursery are to test the different yielding nore than the checkleaf rust, and in a favorable year environments in Thailand with varieties. The best bread wheats andlosses could be substantial. Finding respect to the possibility of wheat, triticales from the three prograns in an adequate replacement for parts of triticale and/or barley cultivation, to 1982-83 are listed in Table 2.
India, as well as Nepal and obtain some information on Cultivar
Bangaldesh, is a pressing issue. adaptation, to introduce wheat as a There are a nunber of diseases 

crop into new areas and to gain which must be carefully watched.Nepal-Nepal had a favorable year experience in the management of the ltelmirnthosprimnsativmin attacksand record wheat production. The three crops. on wheat, triticale and barley aresituation was similar to that in common, but in most situations notnorthern India, which also had few The Thailand Yield Nursery (TYNI is a limiling factor. RIce blast disease isdisease problems and very favorable a replicated yield trial which is sonvi capable of destroying the barley cropweather. The variety Sonalika, also at a limited number of locations and is a potenlta problem. Seedllingreferred to as RR-2 1. is still where facilities and experienced blight aid rool rot caused bydominant especially in the plains people are available. The objective ot SclerotiUm rolfsii are widespreadarea adjacent to India. Leaf rust and tile TYN is to assess the perfrnne and are especially severe on barley.
of the best selections from the TON. 
Inla 66 and Sonora 64 are used as 
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Seed treatment with the fungicides 
Vitavax and Sicarol appear to give 
good control of'S. rolfsii. Symptoms 
which appear to be barley yellow
dwarf disease have also been 
observed, but confirmation of the 
presence of the virus has not been 
undertaken. Leaf rust is found on 
some of the older varieties but no 

rust has app' 'edon Inia 66 or 

Sonora 64. Tihis indicates a rather 
primitive race structure. but the 
pros)ects are that leaf rust Will bc a
major disease prol)lem if the wheal 
area should increase. Ihe few 
samples analyzed belong to race 
groups 17 and 13. Stemn rust has 
been observed but it is not a problen 
at this time, although the warl 
temperatures throughout Thailand 
should favor this disease. Stripe rust 
has not been observed. but it has 
I-ecn reporttled once. This could well 
e an error as high temperatures 

nornrally are a liting factor for this 
disc c. 

Several species of aphids 
(Rhopalosiphunr rfilrabdorninlis, 
R.maidis,R.padi, Schizrphis 
hypersiphonata,Histerorreurasearil. 
Silobiont spp., Melanaphissocchari 
and Aphis croccivoa) have been 
found on wheal, but Rhopolospimor 

padi seems to be file most common. 

There is a possibility that nematodes 
may be important. li one trial in

northern Thailand, root 
development
of wheat was greatly retarded and

the damage observed was similar to
 
that caused by nematodes. Analysis
 
of tile soil indicated the presence of' 
tile nematode Trichodorusspp. at a 
concentration o!95 per 300 cubic 
centimeters of soil. This level isconsidered high enough to damage 
rice, so It is quite possible that it 
would also hurt wheat. 

Burma--Wh::: has been grown forr 
about 1 )0 years in sonic parts of' 
Burma, and It is considered the 
principal crop by some farmers. The 
area sown is approximately 100,000 
hectares. with at production Of 
120,000 tons. The main wheat
growing areas are the Sagaing and 
Mandalay Divisions in tipper Burma, 
and Shan State in the eastern sector 

South and Southeast Asia Region 

of the country. About 10 percent of different from those observed In
 
tile wheat area is irrigated, and a Bangladesh and lndiaba:ed on

rice-wheat rotation is common. The 
 varietal response in the field.
 
remainder (90 percent) is rainfCd and
 
the crop must be produced oil The Philippines-The Philippines

residual moisture since winter 
 grew wheat before World War II but
rain:,il is not reliable. subsequently found it unprofitable 

compared with imports from Oceania 
The local wheat variet v is called and North America. Recently there 
Monywa White. which is an old has been a revival of interest in the

Indian variety also known as IP4 or possil)ility of welat cultivation
 
NP 4. This variety is favored in ite because of the current high level of

Mandalay and Sagaing areas because 
 imports, the necd for crop
of its drought tolerantce antd diversification, and excess

earliness. In Shav State, Lerma 50 production of ti basic staple, rice,
and WC 4, a Cnadian introduction, during file past few years. 
arc reported to be liet recomnmended 
varietit s. Several sernidwarf lines The Bureau of Plant Industry (BPI)
have been introduced front Pakistan. has been conducting research on 
and a number of selections from wheat varieties and agronomic
recent CIMMYT nurseries look evaluations tlroughout tile country.
promising. The Pakislani varicties Most of tihe experieii(nts have been
IAJ 26. Lyallptir 73, Blue Silver (= conductetd in norhern ILuzon State.
Sonalika) ard itrijab 8 1 have been The Institute of IPlant Breeding (IPB)
released for tire Sagaing and at tile University of the Philippines.
Mandalay areas. Los Bafios, has been working on 

varic V developnent for a number ofLeaf and stern rust are considered to years.
be the most important disease 
problemls. Stern rust epidemics occur The 1P13 has screened thousands of
periodically biluf the race structure introductions and, in more recent 
appears to be independent of that on years, has initiated a modest oreecding
the Indian subcontinent. The leaf program. Two wheat varieties from 
rust populations also appear to be the IPB program were released by the 

.
 
7. 

S 
•
 

, 

Dr. E.E. Saarl (left) In Wheat Pilot Production Project fields In the Philippines. 
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Philippines Seed Board in 1980. The 
first was Trigo 1, also known as 
UPL-W 1 or accession nmllllber 4073. 
which is a selection fromi lines 
received fron Chile . The secolnd 
variety was nanmtd 'l'rigo 2 and is 
selection I I from cross ('85. with lit 
pedigree Fiorello x F x A- 188-67 
(accession litillibtr 13089). lw lint 
C85-11 was also relerretd to as 
UPL,-W2 before l-t'it ig iawied lrigo 2. 

A Nationial Wheat Pilot Project 
(NWPI)) was started in the 1982-83 
dry season to tvalutelt liel potetial 
for wheat prodtwtion in ile dry 
season (November or l)ectein lr to 
February or March), to verifv lit 
technology package,, to evalatt li(he 
eclonlic aspects of wheat cultivation 
and to re-introduce wheat to lit 
northern are-as of regions I. II and Ill 
of LUZOll State. The Plilipl)ies 
Council of Agritull uiral Resources. 
Researeh and l)tveloptmetit at cld as 
coordinalor for tit sowing of 25 
hectares of "rigo I and Trigo 2 in 
farmers' fields. The partitipatig 
instittions iluhded (eitral Ltzoin 
State University. li(t' National Food 
AIthority, CaigavanlState UJniveisit *v. 
Meralco Corpora Farin Manag(t'nwlt. 
and thc Bureau of Plant Inldustry att 
Mlley. N E-i id CagaHvall 
Valltyit'ctlarts. 

The rt'sults wert variabl'. with yields 
varying from 0 to 1.5 ins per
liutare. Tl'cre were a IiutmIber of 
rulanageient probnleis lhat itetl to 
be resolved in orde-r to inirease 
average yield and lower flie t'st of 
pridw-tioi. Lat'k of d'xpd-ric-nt'.' witii 
the c-rop was a niajor factor; many 
farmtirs attemiiptedl to lmalilag it as 
they would rice. 

Several additional probltiis wcrc 
identified that will r'qtiir 
adjustments or adtditional rscareli. 
One of these is the nianlagelti t of 
water-logged soils in lie rit-wheat 
rotation. There is also a nc'd to 
control weeds, particularly grass 
weeds like Ech inoichloa colonim and 
volunteer rice. Stanc establishimni 
was a major problem ill heavy c'ays 
and soils subject to water logging. Ili 

the limiting factor. Che.nical control 
will be required siice varicties with 
adequate resistance are not available. 
Seedling hlight and root rot causeId by 
Slerotimn roalsii is an ilportant
faetor limiting stand establishlent 
amid thlie number of lillers prodtitwvd, 
cspeially iniwarm, moist soils. An 
4'le'ctive s(.(d treatmntt will I)(e 
im-q rced. I.eaf rlits (idZylCl ia 
le'moliditai i,, 1 ,;) observed )t1t is 
inotyv pl)ltpro li. 

Some illsects appear to bte lotentilally 
troublesonie. Stem borers, botli 
Sesanmia sp). and Chilo spp. . wtre 
minlnioniy observe-d. Sevtral ot her 

insecls, such as leaf mine-rs, leat 
rollers and alphids, lave Icen 
r'corded. Aphids presell[ itspectial
problt lw u(ause of the iossibility of 
barley yellow dwarf virus 
traslltissiOl. 

Ill lilt- d ry stasll l, a grt'll 'rOp is 
highly attra(live to otter slpeefes of 
animals. such as birds. ilodeits, 
rabbits. water blfiilo, etc. Unle.ss 
thbese ('all bt ciltrolled. thev 
rtprt-stlt a niljor prolhlell Ior lit-
early on-iiriii trials. 

The NWI'T l,., developewd plans to 
'xpancld 1t on-farii trial a-'a to (0 

with soie illodfimtations iii 
ilie packag' ifrt''ninit'ldlt ions. 
Experilnilis to resolvt- !,on of tlit 
(iiffiCtultiCs nti t''tlll'td wuit outlined 
for the 1983-84 stasoii. Current 
expt-riIllielt station whtat yieltls have 
bttln approximately two to thre tols 
per i('etar-' so there is roolli for 
ilprv'etit nt lit' Oni-ffrm vi-Iids 
withi betf'r sowing tecliqut-s nid 
disease t'inlf'ol. Tht' prostt'l for 
belttcr-adaptc-l v'i't it's also looks 
gc(il. Sevtial selettilis ftrii c'iiisst',s 
tiadt at tlict Il't1 lalpal t' lvt Iett'r 
itdapiltioll and hiightr yic'ld thall 
(lr-eit varieti's, and hav( good 
stahilit v toi minvironitntal strtss and 
sOilt resistaie'' to JleIuiitlhospuriim 
sati'iil. 

Sri Lanka-T''hc IDepartmtnt of' 
Agrituilturt has (nducted wical 
trials at Ot hightr ('ltvatliois sitiw' 
1975. 'I'lih indit-atios wcr' that 

starts in November or December, with 
harvest occurring in February or 
March, was tilt most realistie front a 
cropping standpoint. 

lsland-wide, on-farm feasibility trials 
were initiated ill 198 1-82. More than 
30(X) small plots were sown in all 
districts. The varielies Sonalika and 
lrigto I were provided fIn seed packets 
Ior sowing 1/200-acre or 1/8-acre 
plots. The y'ields froni the 1982 
harvest were variable due to alt 
unprecetlted drought in sonie 
regions of tli island, bit the resutlts 
in nine distritts were encouraging, 
with y'itlds ranging from 0.8 to 3.7 
tolls ptr heetare with an average yield 
of 1.9 tl s per liectare. 

lBased oni tliese results, plans were 
dtveloped to increase tile number of 
tettiomistratilio iiplots to Inmort' than 
10.000. The )roblem of market ing 
".nt bieanie i liniting factor. and 
tlie planned txpansion had to be 
retdietd. There are i1o flour mills in 
thbe t'ilitrvsidte in Sri Lanka; 
eolisetlltntly all prodlt(tion must be 
ett'her Ls(d for seed or sold to the 
ole flouir Mill on iie t-oast. Until a 
markeuing strategy is developed, the 
potential expansioni of wheat appears 
to be limited, unlt'ss lo(al industries 
call bt dtveloped. 

Indonesia- Wheat has beolne an 
important onlitpoent of Ili diet of 
Indonesians. Current imports are at 
;ihotlt 1.5 million tons per year. This 
level of iIportat ion has raised tie 
cllii'stim of' wliitlicr it is possible to 
grow wileat ecoionlit'allv in 
[itnomcsia. 

Act nallv. w heal has bet-n grown Ol a 
snall s'al at liet higher elevations 
()t lit island of'Java for many years. 
It was iitrcitlrtd by the Dutei and 
latr by thi- Japanetse during World 
W;i" I. Loc;il vari(lies remaining 
froim ht'st, two eras are referred to as 
Pangaltngai I. Oniare Kom igi. Oshlo 
Komnigi and Danchi Komigi. They are 
tall bilt rtasonably well adapted at 
lwtr ftrtility Im'vt s. 

several areas helninthosporiutini I'af 
spot. caused by It. sateVIru., bet'amin-

wheat couldIbc' grown t[l'coumgoliciit Iti' 
year at thiesi' ('lcvations. but planting 
In tit' dry season. which mortmally 
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The small quantity of locally grown 
wheat is consumed at the v'llage 
level. It has been used primarily as ai 
cereal groats extender fbr rice and 
maize. Another preparation involves 
pounding the wheat intot a pasty
flour, adding iricat and spices. 
wrapping ile mixturc in a banana 
leaf and baking it. Wheat .,iraw has 
t)CeC1 uised for iuishroomn culture in 
some areas. Also, in sonic areas 
naked barley was reportedly grown 
before wheat was introduced, but 
this could not be v'ritied. 

Iri tlieiiid- 1970s a project was 
initiated to cultivate wheat at the 
higher elevations of 'cniral Java. 
The variety Jupateco 73 was grown 
by farmiers. bu the marketing 
system was not able to absorb the 
productiOl aild tille project was 
discontinued. A progranm to 
introdtee aid select lines of wheat 
for t)ossiblc use ill Indonesia was 
again undertaken in tlie late 1970s 
and, in 198 1. a large number of lines 
front the Philippines. Pakisian, India 
and the CIM MYT program were 
Under evalutration. 

South and Southeast Asia Region 

Some of these are senlidwarf the losses are complete, which
 
introductions that looked promising 
 makes wheat cultivat ion ilUpractical.
at a number of locations w%here Growing wheat in the dry season 
temperatures are moderate and sone redu ces tire scab aid helillitho
irrigation is available. The most sporinl problems, but if tl relative 
pronliising senidwarl varieties that hulidity is hligh and warnihave been ident iflie to date are temperatures prevail (i.e. at lower 
SA75, Clienab 79, IWP72. 111784 elevations), llchilintlhosporitil call
(Swat). I1P262. Punjab 8 1. still be a niajor disease. Under these 
Lvallpur 73. frorm, Indian and samie conditions, atnd also with 
lpakistaii introductions. Trigo I frot water-logged soils. Sclerotitrn rotlfsit 
the Philil)pipnes looks good bt it is t is at serio(Us disease. l.ea ,rust was 
tall varietv. A number of CINIMYT observed onli oil the varieties 
advanced lines and lhipateco 73 Pangalengan I and Donchi Komigi. 
appear to have promise but will riced suggCsting a primitive race structure,
additional yield restiig. the rust probably conling fron 

inl eetions orl the local grasses.

The (late I'r Cxl)erimental wheat 
 I lowever. its presence stiggcsts that
 
sowing oin tIe islanids of Java alld leaf rust 
would probably be a disease 
Surmat ra varies depending ol tilt- of coneern ii tilie acrea e of wheat
elevation and rainfall pat tern at tilt were increased t(, at point where race 
differeit stations. which is variants would be favored.
determined 1 lhe location of the 
stationl ill relation to thc illollitiils. The eurrent plan is to continue tilt 
Lowing takes place riiostly belteeill wheat introduction, screening anid 
March and June. with harvest about testing program. li 1984 the fourth
three or four months later. 	 Five Year Plan will begin and wheat 

research and production are to 
Wheat cult ivated ii, tlie rain season receivv more attention.
 
is subject to riayiv diseasc problems.
 
Fusariuni head scab and hehnintho
sporium leaf spot are particuilarly

severe during this period. FrequentIl
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Table 1. Wheat varieties released in India in 1982-83. 

'Cross number, name and pedigree Area and conditions 

H1784 (SWATI) Central zone.
 
NPO-TOB"S" x 8156/KAL-BB Late sowing,
 

good fertility, 
irrigated. 

CPAN1676 (ROHINI) Northern Plains zone. 
BON x CNO-SON64/KAL-BB Normal sowing, irrigated, 

good fertility. 

HD2281 Northern Plains zone. 
HD2160-249 Normal sowing, irrigated, 

good fertility. 

DWL5023 (durum) Northern Plains zone. 
CR"S" x LD"S" x GR"S" Normal sowing, irrigited, 

good fertility. 

HUW37 Northeastern Plains zone. 
(KAL x 5331) x HD1982 Normal sowing, good 

fertility, irrigated. 

LOK-1 Central zone.
 
S308-S331 (= Sonalika - Chotti Lerma) Late sowing, good
 

fertility, irrigated. 

H1617 (SUJATA) Central zone. 
Selection from gerrnplasm Normal sowing, good 

fertility, irrigated. 

RAJ1555 (durum) Central zone.
 
rOCORIT 71-RAJ 911 
 Normal sowing. 

HUW55 Northeastern Plains zone. 
E4870-HD1982 x INIA66-HD2189 Normal sowing, good 

fertility, irrigated. 
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Table 2. Promising bread wheat and triticale lines identified in yield trials
 
in Thailand in 1982-83.
 

Trial location*
 
and local number Line or cross
 

CMU 2 NP887 - UP361 
CMU 10 Y50E - KAL " 

CMU 26 BB CNO x INIA-SOTY 
CMU 30 CHL - INIA"S" 
CMU 245 CHAT"S" 
SW 2 TANORI 71 
SW 7 MONCHO"S" 
SW 9 TOB66 - CNO"S" x P162/SKA 
SW 13 JUANILLO 97 
SW 1 JIJANILLO 159 (= ERONGA 83) 
1015 PI62 -FR x PI62 - MA/M x P 
1510 NEPAL ADVANCED LINE NS73 
UP 262 
BUCKBUCK S" 
NACOZARI 76 

•Trial locations: CMU = Chiang Mai University; SW = Suwan Farm, Kas-tsart 

University; others = Department of Agriculture 

http:AsipRe.to
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Pakistan
 
P.R. Hobbs 

Introduction 	 filling period. This was important The supply of improved seed to 
The 1982-83 wheat crop set 	a new because many farners are adopting farmers was almost twice that 
record for production in Pakistan. a double cropping pattern with available in 1977. However. the
 
Official figtres pit wheat production wheat being pllllted late, following situation was better in the Ptlnjab

at 12.3-1 iillion tons, t' a'-cditig ilie rice or cotton. In a \'ear with Waril 
 and Sind than in the NWFP. Azad
 
tIrget of 12.20 million tons. Tlis is a It'lliii'ratlrs in the spring, this latc- Janunu Kashmir (AJK) and
 
( pe-r''llt ilil('ist. oVr'.Ih'
Owr Vits plalted whcat will stiffer tllriing Baluchistan. where no seed industry\'cars -c(ord and ai-17 pec'ii( graini filling. More eipltasis is exists. Good quality st'cd of
 
ill('-reast sil(' 1977 (Tath' 1). 
 lCt'(td oil ctiily llit uriitg 'arict h's ric0otnlinenCidcd varictics helped

Fivoilt)[c Wcathr idic Wr late ill ilirease since fartmers'
h(ilt l)oti' 'ailligll. itdoible croppingk )roduclion 

ImIilIIrt'S )n ]io' ulics)li.s of tiialitv sY'stet. sced isoftei 
 mixed and the varicties 
seed, fertilizer ill(d irrigationt \ alcr, stiSe('l)tifilt' Io discises. 
as well is pricte ilcltlivte's l)laycd Tte licavv rain ll imid-Novemhcr did 
vital roles ill achieving Itlis dclav wheat 1)latttinlg Fertilizer prices increased iin1982-83record in sonte .o'cas, 
product ion. cspccially t lic Northliwest Frotirr owing to a gradual withdrawal of the 

P'rovince (NWF'i), and tli'aovt'- subsidy. Consunlption of fertilizer.Production Factors iVt-ragt' rain in May interfered with however, increased to 7 12,000 tons 
Rainfall was vt'ry favorable for wheal harvestitig and thtreshing. lhowevcr. of' ttrients compared with 628.000 
production imt1982-83. li Islamabad betttr grain lillingt, to lowt'r the )revious Year.dtu [(ills
577 nill of t'ain fell froi October to t p('1ii[)tl-tIllcs aid ictireased 
April t'omnpartlld wiih a 20-vca- timlist re. 	probalbly offset ih losses. The ini'reast illfrtilizer'ts(' is 
avci'agt' of 1 in111111
f l t' 	 nainly a ttriitllablt' to the iIceI-cased 
period. Alt otihgh Septeitlllr. Oclober )iseases wt're lt'ss iilli)oirtiii duriug availabilitv of credit. The prodtctionand the first ot 1982-83 thai illother 'ears.Nolialf November wtrc cr'dit supplied t) tIa'niers utlring
drier t hal lililIrti. rains staritd oil Iaiio oc('u'rein't'e of leaf rtst was 1982-83 was 3706 million ropees
NovInbt'r 15 itt \Vtiw(' evelily i()scrvi'd and stripe rust. although compared with 1105 million in 1977
spread thl'oughout tl scason. Il hcav' illiioI'[erliI1 lP jab and Iit- 78. The support price of -M'ca! was
Iluan -y irrigated it'it-ts wttiat 	wats N\VFIP, t'ict late. affect ing only the raised to 61 rtlpces per 40 kilograms
growl wit 1iot irrigat ion. The above- sCCd ttttality. Loose Silt st'till(tdto during 1982-83. 
ava'tlge raiits iliApril and May also be oil the increastl' aln flag stnt ill 
beintit cd the (rTop y)v lowt'ring ntorthcro Punjab and southern All the preced ing fictors resulted in 
tempt-ratures and supplying ample Kashmir caused significant losses. increased yield. In addition, the area 
moisturc during tiltcritical grain- planted with wheat increased due to 

favorable rains in the Barant Tract 
and to more doubl' cropping in the 
rice ald cottton artas of the counlitry. 

Wheat Regions
& .Ash, Sind-Late planting is a commloon 

- ',, ". ,. practice in the Sind since bost of the 
,, ' follows cotton or rice. Latt'~wheat 

rains, however, kept ttmperaturts 
* 	 A. low at the elnd f the cycle. Pavon 

Coctupit'd 60 to 65 percent of tle area 
• ' followed by Sonalika with 15 

percent. Setid availability was a* problt'm. A number of fields were 
,t. - ., planted with seed of' poor quality-

Z 
mixtures and varieties sts(t'cptible to 
ltaf rust. snch as flak 70. Rust was 

tnota )robl'm hut snut incidence 
-was high. 

" , ,Punjab-The crop in the cotton belt 
was good. hut planted late. Rust was 

-"..--. not prtsetnt, btt sinltits were. The, .i ,v... . %:f. major varie IsweeW-71l1.
 
. 
., .--	 -, BWP-79. Sandal, Yeeora, Par-73 and 

Sonallka. Punjab 8 1 :ind Pak 8 1 
Dr. P. Hobbs (second from right), CIMMYT wheat scientist, and Dr. S. Rajaram (= Vet'ry "S") are bimg nuimltipllh'd
(left), head of the bread wheat breeding program, looking at salt-damaged al thegovtrnment s.'ed farms. 
wheat with a national program scientist. 
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Ilithe rice belt, crop conditions werC that in 1982-83, five new viaricties of' There is still a shortage ol varictiesj)ooirer Ihal ilnlile cotoll hll. aid breald wheat and ont ol harle\ werc with stipe rust rcsistancc. llak-8 Iwccds,priicipallyN Ciheioptidinrii releascd ([able 21. (- V'\"'cerN') was litI only truily(lh})ittil, Itillll andi Ai'wil.litilor'j 

i'sistllit vit'ictv a'vailahl but(oto. wcrc a iimajtor ilwth~nii. \";itr- wlie

Ili1982-83 the National (')€rsdiiated lWl'v i'tased Siuai'itd 83 will mld toltggiig ait! salinity- W''t ( lt)r Whl;.it Progriill prt'pilt'd 180 st'[s t0 tile list.
 
[)rohllis. Tit- illajiir v;ti'itliets 'vert'
"Yecor)Iii (50 [)te'ce'l 0f tiltaritl), tIe ailtiolal tliitirIlll vieltd trials{'ilblc 3:)tltilizinlg lillicS subullittc(I Iv Lahor, lto)rv ;111( (1-rolloomse ,+ludites. 
ltari-7:3 itti Sonalika. INiSt (liscses tlie provinciil hretdirs. Thsc Werl'- tl'eic(tivtl'V iseti Ito itlt'nitt'v resistill.('Io ititer plii'ohhcill. distribiitcd htli ghotlit t-it' c()tiii;" gc1tits Itri eat ittd stril)C- rUSts aid tile

itld rIstillts troutm (l36i (wt'iolir er iilil(rilatiill is passid to tilt brccdcrs.Ilt lilt' rmnit-t ii-c;s v'itldl Wict- wi-ll i''ttilr(d. It is Iilt'VirtlliIlV that (wer ai %lit eCillphilsl is it'€ded til goodtlbti', iI(iilill. L aItlptr 7:1 (50 ItGI third ot lt tntPCT)Cl' ill'cil ]((ill] of t-edir,Hll0)!Oilt. i+llid 
l'it-s we-re st lit-t I't iil(ttilla iolol Illitt'rial [(ocarx'v lllil l illi orIrailllcd ski' cIet
Iw~ll idtelltilv 1--i i stolll'vets, 

v;ricties wre tO lmaji or tanirs' til(]tiioills. it'l-ctiiig iehillt ill
si-ltvli ooil. I;tI'iiii'-S wirt' thor)- ilistititioiiill t'illliatsis. l)ist- ilstll Agronomy
II it a iitli It f S-ini
li t i.ii/it ihis wils colth and usii'lcd t;Irrit. Fil S s ;I pi-)rb)~hl,. illlit- Agroll)illiC I-tselarch in ]'aistPii llis"111,xtlllt allilk'sis, i ol'
ll ilh 'St t t (.Xj)t'lijIIl(.ll{
 

s tilltt, is 1 tttIrt'lltd 1)Vv iili neAzad Jaininu Kaslintir-hliesc Sixt v-iiw illti-tllititiomil ItITserits wt'it- illid is Itlitirl, t'ttiltivldiliitw(l ailnltgrtilt-d arias hilv ri- ;i(iitpt-itial It- scit 1h)'Pakistiti l1,m i l ;'ir'ld 
982-83. Thcsc discipli lic-. %ii)st ltgrtlllitl i I (I l , hkll " ' inr'ltcd 29 hivrad w hi'i+l,5 lescielichd]lltlil ill lilr11ucr, fildhs is ]I t :() Soil Ir:tility


I 'tl~ lilt. + +
i'it'dI hv U~lliav;ilhiltt\ ()I w\'wi'll, :l; rilir'+th, It0 har'h' :111d 41 iIIstitilltio
:, illd (-xil lsiloll
stcl;itcts

illpim d' veViflit 'it,1inl Lock (di gr llilsitl ittiot- rt'itts.i t c altliiik l I-rcel lYV rt-st' lIt'l prograll istertii'x list- liltyv Wcrc dlisirilittti-l allltoi ii on adapalitin Iitvt'-be.tl. 'lic giap


difli-rllt prttviiieial iant itiiilll ht'wt'lil'ii'llit'i's' Mild experililit
North West Frontier Province- rescarci sa tiiIs withi li'akistai. All tkllitll Vi'I(Is is thIli.
ilit wlict'i tr)p illthis pi'i'iiie' was liec"rtsilts t'xt't-l)t Ihi lie I"F)nurscrics
gLti itl i htttlihi irigati-tliit we'tr rlltitid ii)(IMNIYT this

aIWti Itor 'T"o irovidc smnc ;Idcr:-hip illraiitetd tlaias. ThI liav;ililbilit v ol llillsis. art-a, tii-l'aii' l'eseilleh wias Started ill
imiiiit'-Vl 'aric ics is i inliir 1982-83. Art aria was selecttd illtireioiist ri: Niltcxiiak.l highly The llrirgilltrt tofalliesttliall rainid part tIl nIrttertil PltijaistliC il'i I ril)to Ilst, is still nlrrsirits s xiet-]lli at1[ 

and 
thI' IArvli atll txphttatolrV SIIItyVt-ing gr h;I It iiii's. \'ISartY Agrieitlltl'I IStserC! hlsittit- ttiiliitIt'tl. heatillistle Illajor crl)Vc('ds wcr' a sititt lritihiil IAARI). Faisalarbad. li(Natitiiiil in this aril. It is go miit iinilit' wintcristcially lilt' hroatleat t\pts. which Acritil nivil Noscar'th ('litrcI (NAR').i'tntltl have hu'n tasil; i-mttrtllt aid spring, ltllkwedi liNb a uitnlliierIsallabad. thc C irial ('rtohs Reseailrch ItOddlcrti)p atltd lIt'lli lit land is ct1-.),
wilt A hut it w:,.- Imtl avail]ilk'. lrrstitttc (("hIl. [lilrsalxtk, aiId tilt' tallow lol it\'r hclori slil'aiiig tilt' 

ArictillIttral esear-lih Isliltit' at hiitei*l setlgiit'' again. l)ata WertBaluchistan- TIeI iirigat.d ii't'as, .}litla.Killchistlil. Although tirte collecttic oi ctopping hillti'lls. 'l'o1plike tlit ,ind, thad fiw pirollills. iliiautciillt Was gtod lltIlt' itilizatiol. livcstlt'k, cropli)sItYlv)cIl whilt wliat and barley Agi'ii irltuil t'-et'li'l [titit lit' It iiltiiiagtil'it ald stot'ioeot'iitiiimii"v'arit'tit'.s, stisctlptibt' to stript, inst,, l'ald~ojarl, Simii. dtic j)'ogi'aiii wuill i'tlitilititins. Svet'al ilreas wt-'lirc [i'tWil ill Ic< l l~mnd,,-. ilc'lit llInonTh l(lacc Ii(oill ()Iits .c ('i'ists idlt-lltilitc( t*1llther rcsrat anL1,()r- rl i,h d
(t strip. I'Ilsilltihis tpladild r'gioi is ilttilidiig lbt'six-illill trailig slliti)le i'xpt-riiiit'ios wir designedditflfccut frtii that in I'uiljali and tOlt' n)grallat (IMMYT illMeNxic. Mlore u i'odntltci't, tin titiO wheatN\AV}I l)t't'h iist- tlhi'r iitl)rovcit illphasis is tCdCd ()iltlillciituatitn ii scasonl.V\ait-tit's. illitlildilig Mcxipatk. arc Ililtrials i* soiiii stat tions ai ilitI'tsisi i r.lolprtovl v'arit :i-s art' vjtrd planteislist' ottl availilhi- I ). Vitlli't'shct to ftr'tilizir. it wa'itsavailath hit sr i'otctii is Iut)) would spi'd lip plaiitiiig ilid ivc 1ouiit that both initrgt'u andItw tiIie-t latrnlorc-s' n'tus. Yields ilttr inlorin stands ltot1liiicr Ihophrlions wire iiccdcd liir highwctI high btu'atrs, ()I tailvoalih, rains. statioinis. NARC plaitcd all its \'iIld yiclds., ald that t ith iwas 

InnUI
Snrics b\' umihlc this \'i-i'. signiliciit ilitrlcat'titn of*IlitrogeirBreeding 
ald phosphttus. l'aking till'totalliakistil has di'vcilocd itwell- Pathology avt-e resp ts to iiugt-il andtrainet-d gi'tip of wht-alt I)r-eden's t)\,',r 'Ih'it('t'tal)ist'asc l6'-si';ain' l itiitt'llt p)is)lrtis ias100 l'rt't'ht lite partIlic last 15 vi-ars. 'lvidtliccI this is WDII) 'ollilltld to assist Itit-dt-rs ill tit lliiitt'igtrto was (w8 )'ci't't't .that

th- iroculatitillard 'villilatinr oii duIr tt l)Iiisl)litiiiis 8 pliicct ant Ihecircal diseases. "l'hliintiuiral whit-la i'sihlutll dIe t) lt iiit'tratIititll (fl,
dist-ast- sc't-t- lirg ilitirst-v wa; gr()wIl Ot i wti c'liti'tts. 2-1 p-t'i't't'it.
Ill Iiatliy It-tc tinIs illI ilkistall and 
also hi Kciva. 'hailatd mtid Turt'-Y. 

http:Xj)t'lijIIl(.ll
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Average itrogeni response eurves Amiong the 88 perenti that used regional dise-ase nursery 'N, Wl at 
were linear fromt 0) o 120 kilogranis fertilizer, the(axverage 'omnposit ion Njoro. Mr. IBakht IRoida- kil. iln was 
of' nitrogen per lieetare (kg N/lwa! was 411-3-() (il riogell-p)Ilospliorlts- sptonsored 1),v ('IMY' (4o aitetid a 
with a sIoIpe of' 15 kilograms of grain poiassiiliin. lll4115('(lc y'ield W\,is ('ereal ('olit~lic ieeld( inl il(he Ulik('( 
per- kilograiii ol' llitrlolg4't. ll(''( recrr elllc witil ll('l'escd Itel-lilizer Kiligloi inl late ,Jlle. 
di~lcliit ho(45Weltit (at tolls. WitIi Iuse. 'I'liere Was aun ilireilsc ill 
two of, flit- t1(1111181e sliowiiig 111(ar I'IJ~ii illeitcV t his *vei' Ihcc'aiise The4 aitliliiil traivulliii. wheat seillillar 
l'4.'poilses ill) to 120)kg N/hm 8111 two ()Itl1(4 fv'a'ihh''811. \LililY Ili1ll5 took its lisiiil pilgrillge 1144111
upl to (lY 8(0 kg N/ha..A\'4raig4 L~1'4w tw croI'4ps (whil tjl11 h01(111 Kl\lra('Ili to4 I'shilaw ro01 iall lb 1 
p'l)h1144l5i reslpollses, 4)11 the. 441hr 4m411il lil'14l il451('8l (d1 ill44Wilig ths (o lliiv\'- liipal1 1 5111 took1145 29. 
liil.~ IL'4.'e144(l it n~ilXiiiiiini at -10 I'ioppcdl Hw' v'4'al 1)41011 P(ilt 144 
kilogram~s ol- ipll(sphoit 1wel lieetia'e.() 

14ohI' 1814w. il1 (nfl t ev1llulte (tll status' 
illclie'fp. \V1lil e)1(xJ)4.rillicell

wVith l( h(4'1)si 4(olloillti( a('~l'l Tra.fiing statIlls. ill Ikirliitrs' 1ic'11. fi1
this 14I. At sl\il ;illcsw-silise IIo A tHinv-wcck ii4iihig colutMI mi 4'Ixcsll iIcii I'lolstrltiIolls aind oni 

80( kiIl allls ()I Iplisplhli' p'1' Novc'iiuhet 20)th )4'''iI4 w Hcu8 i till'l- is4.'ils4 il1(1 ilgl'4olilic i('14'1 1. Ak tr'ip
ll'icial' 1)(11 (I4'('ill('(lwvIIIIVI is heX-I-hNit iil Agriciilurmii N('51' 411 IIoAJK wils ili4.'ldo('( ill this vua'jii 

F ll' ilogtIllis of po4tjish gjlv'( ( li i s', ll411j41j141ill 4'I)0f-ra4' l 1l itillt-rair\ itl sec4 this lil.'gl(( It'd area of 
siXV() '41 111' illirc( ill rctil'(l. OwI'F)tl4'll tIit ri 0! (lirl i ttn e P4ililall. to sitll114 4 144l wi i 

tw IO riX'lit\'. ( t illVcsits(std clw ()\I'ti-i 14J)1i l(- ill raigc to1 v1uislit4 1 i411 l~i t\'i IS 144 

i0l(' ll'jme( iledis i lot1 ipIet vt. 41 ei'l lio'I rciig lt.i' l i 4'Iril (lise lilisi 11l tpat 20.1( r )Xmi s 111(oi1Ili 

8:Yiid I wen.I'4wcc co a4l(ldO mli4 Xllfii r(iitl I~-4l(d ali(' m'41idl'i tr i. Th1(4111'. w~il "Ilfut 

Wc'114111~l(-;ofil'llirijitiI X'ilics cmi';il71viipl( t'('4Iliill-liu41 \'thiit hrag"lmri SiirriisiI Wits c 1urser3Tll ,all lleilod icsl1)"'v 1'X X'al't ('5Im 54 (Irmi-ilcl j ighr( :4( iicilXX'4'4'(l ('14114 lic t 11 ill 18:ande( ill4) ov.85 ,1( 

t'itsit' i I)441,( l 'IiIie ills 114'll to~iin l)4'rld lill'5 crt14 lll XX'114'jit 

lllilove l \' I ~4411tcs i'h115 Nir)41 tl:ili lf 4.i'4;Is pr1141 ''il A ia( Jor441ic 'sritjiil.'I'l'41c 11 44gIoi'5'j541 14 

83a il'liX i c'lIfl S" pr(e1)1lllu Ir l l1wt-'e 5411 iIt i(In (l I 1.14' 'l) r(gj11.$JHH XX'('iI'cd X'it o 

('Iigillcill I~XI~tllor X'ili 114 i'i4the t4c'icli(i4's h4X '4t(Xfi-l lli4hofllilll'illh s \55j1t tll' 141111 

pl".'9 1 1)4144' lic the v dpu 73llliil 'hct-l-chViilldPatill . W44i\~~e11' ii141 sI aSumme S4.'XI'lNu rry 

aill jo i ll ' IN' ll s 'r 2.evirci. l ill 1111dril i4i 1( I ' 1 il (3c4A X'si g l ies t c lcl or %%,jits54i dll 14 8f3t 

seri1lils i tilw loI str(r.lip14 l('4' lolii ltb.iii Nl.olp ii ilX'in isiit .wl oilpo cil rd c ii ll 
fari~i('(& ('''l'lad7)''''iR'IiX'ih11414 glc-istN-25e toinnepteillIs" fI c sel'i 

?Nixed" nitd 'lth th X'i)1il t'l.;~ 8ntco 4'VjicalY ltj'ials ill Pilksa litrtl l igial lcsitoli 
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Table 1.Area, production and yield of wheat in Pakistan from 1977 to 1983. 

Production 

Crop cycle 
Area 

(thousands of ha) 
Tons 

(thousands) 
Percent of 

1977-78 
Yield 

(kg/ha) 

1977-78 6360 8,367 100 1316 
1978-79 6687 9,950 119 1488 
1979-80 6924 10,857 130 1568 
1980-81 6984 11,475 137 1643 
1981-82 6981 11,631 139 1666 
1982-83 7269 12,339 147 1697 

Table 2. New varieties released in Pakistan in 1982-83. 

Previous 

Name designation 

Bread wheat 

SIND 81 P94 

SARHAD 82 BOBWHITE 

BARANI 83 K342 

AARI 83 V79391 

PUNJAB 83 V79353 

Barley 

JAU 83 CR368/4-1 

Line or cross, pedigree Institution 

NORTEINO x MEXIPAK 

AU x KAL - BB/WOODPECKER"S" 
CM33203-K-9M-24Y-OM 

BB-GALLO/GTO-7C x 8B-CNO 
CM32347-3,A-1 Y-1 M-1 Y-1K-0A 

FURY x KAL-BB 
CM37138-42Y-1M-5Y-1M-4V-5Y-0A 

(ORE FI.158-FDL xMEXIFEN"S"-TIBA63 2)COC 
CM37987-1-1Y-5M-0Y 

AEARC* 

CCRI 

AARI 

AARI 

AARI 

(GIZA 110 x Bathim 52) CR 193/11 x FAO 78 AARI 

Atomic Energy Agricultural Research Center.
 

Table 3. National uniform yield trials for 1982-83.
 

Trial name 

Normal maturation 
Early maturation 
Rainfed 
Durum and triticale 
Barley 

Total 

Number of Number of 
Number of seed sets results 

entries dispatched returned 

20 60 50 
12 60 45 
12 20 14 
10 20 16 
8 20 11 

62 180 136 
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Bangladesh 
L. Butler and M. Mehmet Guler 

Introduction Breeding 
The officially proclained target of A new program of variety 
the Bangladeshi Extension developtuent was Iully inlpletmeletd 
Directorate for weat in the 1982-83 ill 1983. Lincs were evaluated and 
season was 1.65 million acres. Tt. slce(cted on the k;isis of their 
actual prolht io area was ahotut I-1 perl'orni Ie following two dates of 
million acres, which should havc planting. o1(, i' voratile (November 
yielded approxinialelyv 1.2 million 15-20) and the othc late (December
toil ogtrain. l'ic target figure was 15-20). Each line was evaluated in 
realistic and could perhaps hltv'" this wav at leanst oie bclore it was 
been attained had Iltrc not beet111 a1 allowed to il(vatict to the liationll 
severe sced shortage. A sex ere screInt(ill Iiscry B1-algladesh 
drought dhring tlit' rice seasoit Screeing Nit s-rty) and ,o yield
forced many IaIcIrs t(i (otlitlic trinls. The itlll[)Ost' of t ie 1ow 
their stored wheat scd. lid tit' progratl is to provide a liec llistll 
governmentt vas abl' to obtain olily for svstt'ttiotically seIct iig 
about t000tolls of till' li((lt'c(d gertnptitiii Cal)abl( iMttolrat in 
10.000 toll01, t tt i til tI' het l-a('clht'ritted llittil~t l i di(ttilst) 
intcrnational tarkct. The 4000-ioti prodtlucing at least imiti'has lits 
shortkiall would hiav'' plaitt(d ii Soualilka itc t hiin utat c 
additional 80,000 acres. pr)oduitig more thin Soialikii if 

planted oilta avtoeabl dale. Sottalika
On the otlitr' hand, growing is th' p)r'doiiiitit otilliercial 
conditions xvt'rc good tll illg Itc variet huvilbilist be replaced altsl 
Wlheat sitson. so alliplt' stticlies of of its stslcc)tibilitv to leaf"rust. The 
seed ar' available Ior tile 1983-8-1 it'wlv released varietties lialaka. 
cycle. The official target lot this cych' Katltan, Ananda. Harkat and Akbar 
is 1.8 million acres, which should hlive Iltilloistrateti such tlexibility. 
yield aibott 1.5 milliotn tois. This Tlie tiew progran hias streimlitiel 
should be easily attaitnablit' if good the plt'roccss by which -tich 
rains all in October adt Novemiber. gcrmplasin is idlntilied and tested 
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Nineteen lines from the 16th 
International Bread Wheat Screening 
Nursery' (IiWSN) w'cre selected in 
such a manner and have been 
advanced to tht. langladesh 
Screening Ntursery. 

Strong Ctnpliasis has been placed on 
the idetttificat ion of*plants resistant 
to 1tlriliotlhosporitunS(titi'm, a 
Ialho~ vl (tlllosilgll cillt'culi. and 
oftesi Xt're lc:if bloitch disease. 
Entries ill t' (IMMYT I e(lIllilltlio
sporiutim ScIening NIrser ,y were 
scrccTlicd llldt T liall .al inhtil tioll at a 
regiollal atorl'lttltal resealrIch station: 
15 lines with timavcraigc int'ctiol 
ratiiig of56.ii as opposcd toi rating of 
75 lor Soiialik:t. were idlcniititc(l. Ini 
atitfi tlon. at tiber of, pllits 1i't*lll 
s'vral F ppolplitions frmi 

'IMMYT. ",'xico. sergrgatlitig ftt 
Ib'Innt /tllttsporit i ru"sista t'. wt-c 
setled atitd stll samilll's wcr' 
rettrted to Mt'xicoior adViltcentent. 
llI'sC pl)l)tthatiolIs lnStiitutt ilth first 
step in a ''shutttle' breeling elIort 
between llRngladcshi and C(IMMYT 
that has thc otial of alctll'tltla1tiing 
resistance ill natrial alaptt'd to 
B'angladcshi conditiolls. 

The irst liltet-atioilal Rice-Wheat 
lint egratcl 'eltdTrial., joinly .distilbtt'd b\ IR Ini 'MM Y°I 

nolit, 982-l.)u'cct. The tiail as 
initially plantied was tooiiheavily 
weighitt'td towards latc-tiattiringvarieties \%hic'h would b~c c'xpetetd ito 

"'ield well it fatvoratble dalt's of 
planting wcr' always availab:" to the 
Bangladcsi Iarir. This is usually
noit th c ,t'. ), aritit's anti 
pro(ution cstimat's for late 

e . Iyit' ttial wvas planted
ol Itw.o.i t..'t. N t tvetii r 20 al( 

Dcetmbtr 19. Also. six etri's 
lpreviously cvaltiat , atid r'jected in 

n3itigladesh w're replactd with linl's 
developed iii ti naional pir)gram. 
Sig tficatl I. four ofI l se 
substittiltd litits plus the localchIl.t K, 13tlaka. t'tc. cottsistt'tl 

a &t~I t, top il'rfortl'rs at both 

Dr. L. Butler (rlght), CIMMYT wheat scientist In Bangladesh. 



198 

dates of planting. Despite its 
limitations as first planned, the trial 
is a positive step towards the 
determination of tie most )roductive 
combinations of varieties for use in 
the rice-wheat rotation. 

Variety Releases 
Four varieties, Ananda (Kal-13b. 
CM26992-30M-:300Y-300M,500N-OY-
0JO). Kanchan (UP 301-C306. 
lI87-1-111-5l)-5Jo-0JO), Barkat 
(Jun"'S", CM33483-C-7M- IY-OM)and 
Akhar (Ron-Tob"S", CM7705-3N1- 1Y-
2M-2Y-OY) were released in 
February, 1983. Three are of direct 
CIMMYT origin. The iitro tction of 
these varieties into farmers' fields 
will be an import ant step towards 


lhe replacenen of t he leaf rust-

susceptible variety Sonalika. 


Extension 
Much time usually elapses betweCn 

the release of a new variety and its 

widespread use by the farmers, 

primarily because of the time needed 

to produce a sufficient quantity of 

cerified seed. A cooperative prograni 
was initiated between the Agricultural 
Extension Directorate and tile Wheat 
Centre of tli Bangladesh Agricultural
Research Institute (t3ARI], whereby 
iet( introduction of newlyaccelerated 

released varieties is accomplished 
tlrough extension ellonst rat ions. 
Kits conposed of seed and fertilizcr, 
each suificient to plant one-tenth acre 
(400 square meters) of a variety, were 
prepared by the Wheat Centre and 
delivered to the regional headquarters 
of the extension directorate. They 
were fhen (list ributed to various 
extension field staff for planting in 
farners' fields. Farmers were allowed 
to keep the entire quanti t. of grain 
harvested from the plots and 
encouraged to store it as seed. 

Seventy-six such kits were prepared 
by the Wheat Centre for fhe 1982-83 
season, the majority of which the 
contained the variety Balaka. The 
program was expanded in 1983 to 
1028 kits containing the new varieties 
Kanchan. Ananda. Akbar and Barkat. 

Pathology 
Extensive surveys have revealed that 
the prinary pat hog ii rcsponsit'Ie for 
the leaf blotch disease affecting wheal 
is IIvIminthosjporiun? satt'irn. 
Previously, f. tritici-repentiswas 
thought to be the cauisal agent. This 
finding has important implications for 
the selection of sour'('es of resistance. 

Spores of leaf rust populations were 
collected from susceptible border 
rows infected natuorally at the e ntral 
research station at Joydeb pur. These 
spores were successfully preserved by 
vacuuml drying. The race composition 
of these collections will rot be known 
until next season when they will be 
used to inoculate all relevant 
nurseries, 

Agronomy 
Dr. Mengu Gulcr. CIMMYT 
agronomist, joined the project in July. 
Ilis expertise is very muLtch needed to 
sort out the confusion in wheat 
agronomy research previously 
ConIdLIced in Bangladesh. 

Training 
In-service---In September and 
October o i982, 100 subdistrict 
extension officers were given a three-
day lecture series covering the 
botany, improvement. production. 
and quality characteristics of wheat. 

In February a field day was held at 
Ishurdi Regional Agricultural 
Research Station with over 300 
farners and regional extension staff 
attending. Field days are very usefIl 
training sessions for both extension 
officers and farmers since both visual 
and 'hands-on" observation of yield 
trials and new varieties is possible. 

Bangladesh 

Three trainees were sent to Mexico to 
attend the six-month (ourses offered 
by CIMMYT. Two participated in the 
production agronomy course and one 
in cereal technology. 

Postgraduate-Under tIle terms of 
the project, four doctoral and three 
masters candidates are eligible to 
receive scholarships. Mnch difficultv 
has been arid continues to b. 
exl)erience(d inobtaining the 
necessary government clearance for 
these nolinees. Only Messrs. Abdur 
Razzaque (doctorate, breeding, 
Oregon Siate University), Abdus 
Samid (naster of science. breeding, 
Ncrtli Dakota State University) and 
Mohanined Badar-iddin (doctorate. 
agrononly, North Dakota State 
Ulniv'er-sil y)were attending classes in 
1983: forthernore. Mr. Razzaque
returned to Bangladesh for personal 
reasons. However, Messrs. A.B.S. 
Hlossain idoctorate. breeding, Kansas 
State University) and Kazi Benozir 
Alan ,hzister of science, plant
pathology aud breeding. University 
of Missouri) have obtained clearance 
and will begin their studies in 
January. 1984. 

Equipment and Facilities 
The eagerly awaited plot combines 
and planters (e- - of each) were 
received in 191,.: Ihe planters were 
tested with Siccess. All vehicles 
except orie alld some laboratory 
equipment, including compound and 
dissecting microscopes, balances and 
scales, test-weight apparatus and 
moisture ncters. were also received. 

No project lirlds were earmarked for 
facility inlprovenwne rits such. but 
this need has become increasingly 
apparent. Certainly the gener-al 
iandat e of iniproving the research 
capability of tlie HARI Wheat Project
shoutld iICluide critically needed 
construction. Project funds were 
used to renovale a room for the cool 
slorage of seed at the central 
research station at Jolydebpur and 
other projcets of a similar nature arc 
p~lanned. 
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CIMMYT-ICARDA Cooperative Bread 
Wheat Improvement Program 
G. Ortiz F. 

Introduction 
World wheat production averaged 
450 million metric tons ill the period 
1980-81 (FAO Monthly Bulletin of 
Statistics, March 1982). About 10 
percent of this total (approximately
44 million tons) was produced in the 
countries of the ICARI)A region in 
Africa and Asia. 

Bread wheat ranks first amongt lilt 
food crops in the Middle East and 
North African countries. l'his cereal 
provides Itie' principal food for the 
majority of the ippllaltiou which, on 
the average, consumes in excess of 
150 kilogranis of wheat per capita 
per year. Total wheat imports in 
these countries have iicreased 
rapidly to meet consumption 
demands, averagini 15 millimi)i 
metric toils anually (during thc last 
five year period. Mosi of lhcsc 
imports arc of bread wheao, 

Over 90 percent oflth bread wheat 
grown in the region is rainid at 
precipitation levels of 250 to 650 
millimeters per year: 50 percent of 
the area receives less than -100 imi. 
There are several reasons for tl:e lack 
of improverliuelt in wheat production 
in the lower rainfall areas. Diseases, 

insect pests, frost, heat. drought and 
other environmental fIactors in 
ombination with the lack of good 

agrmnomic practices (poor land 
preparation, weeds, poor moisture 
conservatioii, sowing problems, poor 
crop stands, hc.; ire Ihe main 
problems. The(CIMMYT-ICARDA 
cooperative bread wheat program 
has a special responsibility to 
develop suitable varieties for these 
lowe- rainfall zones. 

breeding
The program is a joint CIMMYT-
ICARDA effort, with collaboration 
fron ICARI)A scienti,-;ts in 
agroionily, pathology, entomology
and grain quality: CIMMYT provides 
expertise in breeding. Ili gh-yielding 
varieties (om1bined with improved 
agronomic practices offer the best 
hope for increases in production in 
liet rcgiom. 

3rc((lers art continuing to work 
towards the development of 
materials that will yield as much as 
possible given the limited rainfall of 
tilie regioi. In addition to drought 
toleranice, ne\%materials are being 
selected for cold, heat and salt 
tolerance. Improved resistance to 

. 

/" ,the 

U.,rittention was paid to frost damage
and date of heading. 

diseases is also an important aim. To 
this end, particular attention is being 
paid to the three rusts, ,eptoria, built 
and bacterial blights. Insccts arc also 
a serious problem in many areas and 
materials are being screened for 
resistance to stem sawfly. liessian 
.ly. suni bug and aphids. 
Improvement of grain quality is also 
an objcetive. 

A wide gerrmplasm base is maintained 
through the use of CIMMYT nurseries 
and segregating populations. In 1982
83, 883 F2 populations were cceived. 
providing germplasin with potential 
fbr rainfed and irrigated areas. 
tolerance to high levels of free 
atl.Mlirnii l, resistance to Helmintho
sporium spp., and agronoinlic 
characters derived from spring x 
viiter crosses. 

A total of 10,769 entries in
 
segregating populations of F2 to F8
 
generations were evaluated by the
 
breeding program in 1982-83. All
 
lines were grown under two
 
management svtems, one rainfed 
with a small amount of fertilizer, the 
other with supplementary irrigation 
and optimal amounts of fertilizer. It is 
believed that by growing segregating 
populations under both systems,
 
selection can be made simultaneously
 
for both high yield and yield stability.
 

Results from yield trials of new and 
advanced lines demonstrate the
 
progress to date in improving yields
 
relative to the widely grown variety


i
Mexipak 65 and th i l prcved check 

variety Golan (Table 1). ,Same lines 
are superior to the checks, especially
In the more favorabe, irrigated 

enviroiinmentis. 

Yields at Tel I iadya this year were 
Influenced by frost. Because of Its 
timip" .,,e frost caused more damage 
to the lines that matured early or in 
midseason than to the later lines like 
Mexipak and Golan. To avoid a 
selection bias toward late lines, the 
mean yield of each trial was used as 

basis for selection and special 

Dr. G. Ortiz, CIMMYT wheat scientist who coordinates the CIMMYT-ICARDA 
cooperative bread wheat Improvement program. 
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Stability of performance-Table 2 
lists the six lines that were selected 
nine or more times at 20 locations in 
the Wheat Observation Nursery 
(WON) during 1982-83. These 
selected lines are from different 
sources, including ICARI)A. CIMMY'T. 
Turkey, and Egypt. The locations t()
which this ntrrserv wvas sentl. hoth 
inside and outside tit' ICARI)A 
region, represent a witde range of 
enviilonneits and prtevalent diseases 
so that the selection of an entry at a 
number of loatiotts is a good 
rMteasure of its statlbility. The 
outstanding lines in this nursery wcre 
p)ronilot(d to tile regional yield trial 

andiliariy of theil will be used as 

parents in tit' (rossing block next 

year. 

Regional yield trials-Table 3 gives 
tilt' results frorn six year's ol rr'giorial 
wheat yield trials, comparir g the two 
highest-yi,'ldivlg bread wheat lint's 
with Mexipak 65 and tire national 
checK, a recommcnded, high-yielding 
variety with proven adaptatiou at that 
locatio, r. Durng tile last live seasons 
there ha- been, att'indeny for tit' top 
two new lines to lterlorni slightly 
better than both Mexipak 65 and tile 
national check. During tie last six 

years the top line has yie'ldcd an 

average of 27 1 kilograms per beta('llr 

(kg/ha). or 7 per'tnt, ror(' thantlit' 

rtatinal cheek. This is a Illodest 

increase aril indicates some 
imnprov'i('nt in the bradih of 
adaptation. 

A summary of tl-c highest-yielding
lines ill tit regional wheat yield trial 
of' 1982-83 is presented inl Table 4. 
Grain yield and other agronomic data 
were compiled frorn 21 litferent 
locations incltudirg two at tIre Tl 
Hadva Research Station. oil(- under 
rainted conditions and ite other withi 
supplementary irrigation. The overall 
average yield of the entries, exclrding 
the national checks, was -1057 kg/ha, 
with individtral entry ni,eins rarrgiIg 
from 3619 to 45 12 kg/ha. 
Experimental error at sonic of the 
locations was large and resulted in a 
relatively high global coefficient of 
variation (C.V. = 18 percent) for tilt' 

combined analysis. Even though 
disease scores were reported by most 
cooperators, heavy infection was 
reported in only a limited number of' 
locations. 

FIk"'/I lork"S" was tilt highest
vitlding line and was alling thc top
10 t, tries it 16 out of 21 locations. 
lhis line was also supirior to the 
national cliecks at 13 t(at ions. 
Ilowever. it was susceptible to tlit' 
rusts at several locations, estpccially 
heai attd strip rtusts. I'lt' scolld 
higliest -vicltlitg line. IIl) 
2206/llork'S'. railk(t ariiorng tie tolp
10 eltries at 1-1 oeatlions arid it was 
also superior to tie national 'lick at 
13 locationts. This line is illdertilylV 
sllst't')tilt'ito Ial and still I-tlsts. 
Vt'"S'. whiclh is a winter x slprirg
ciross. ranked third aoit torliite 
high y'ield with (X)d yield stabilit v. 
lliidscasOll latllritv all(t goold discase 

resistarce. Overall. it scnl5 it be tlit' 
roost p:onlising line ill tit' trial. 

Variety releases-Anmong tlit' rMort 
iportart ev'ts (f' 1983 for t' 

('INMYT-I('ADI)A Coop'rative ret l 
Whlat hriprovcunr'rt I'rograri was 
thie alllolr(''rtllttllt troill tho' 
collaborative rcs'arcll progr;olll 
)t'tw('t'il tilt S 'rian Millist rv of 
Agriculturte arul (K API )A tI i a Icw 

bread wheat 'ariel v was Iu'ir g 
released fIr S r'iari frrt'r's ill tie 
irrigated and high rainlill areas 
(above 350 Int p'r Y''ar). This 
varitty is Shanl 2= 7('//''ol)/ 
Ciio"S'/Kal. CNI 8865-I)-4M. I -IM-
2Y-OM). 

Table 5 srurirmimarizes tit' i)t'rlorirriarc(t 
of Iris rtwv va riet v as conl)ared with 
Mcxijxak 65. tIre I)rsrit ('ortrrrrt'I'ial 
varict v. in ietl vcrifih'atiorr trials for 
these two zolit-, hlrirg tilit last follr 
vtears. Shari 2 (a'a v shows better 
yield ptrforrimitt.. Its ;IXcragc .Yield 
over the last lrrr vars is -8 12 

kg/ha, or aborut 12 percent miort 

thani Mexipak 65. iri lic irrigatt'd 

areas. For Zone A (abov)'e 350 tnin 

rainfall), the av'rage yield for ft r 

t'ars was 32 17 k9g/Ia, r I I pt'r'trnt 
i to'tlhall tle click v'ariet \. l)iseast' 
rt'sislair'c. protein ('tiritt'tt atd 
breacl-iaking qualitits of this varitv 
ar( also bIttt'r thart Mexipak 65. Ili 

general. tit no'turity and plant 
height of both varieties is the same. 
Breeders ' seed was )roduced in 
1982-83 and about six tons of 
quality seeC will be available next 
year. 

Conclusions and future plans-
Progress has been imade in 
developing iillo)t\'e(l gerniplasrn 
adapted to tie, Middle East and North 
Afi ira region. TI ht bread wheat 
trec(illg progranli will ('oltinitle to 
concentrate ot lle )roblets of tIhe 
region usini world-wide resotres to 
idcltifv and develo) adapted
gernoplasrl. Special ellphasis will be 
placed oi tl low'r rainfall areas. 
rnaking 'xtt'nsive lse of' winter x 
slri g ('rosses 8I(1 in('reased use of 
''sluttle" breeding using r ore 
boeat ions inside ,,nd otutside Syria. 

Pathology 
Durig tit' 1982-83 crop stason, 
c'f orts to naintain and improve the 
disease resistance continued. A large 
ariount (if advanced and segregating 
mat(rial was screened for several 
Idiseases )r'valit ill tht' cointries of 
tlit' ICARI)A region. 

The priorit ,Ntiseas's lor resistance
 
bIt'edirng ill bread wheat ar:
 

Stripe rutst, l'r'cirinstriihn'riis 

Sctoria hca blotelh, Seploril tritici 

Coninon bunt. "ill'tia 'aries. 
T..fd'tida 

0 Leaf rust. MItcinia rccondita 

Stern rust. Pt'cintingrmirinis 

Tlan spot. tI('lrtit1toSporiIum 
trii('i-t'peritis 

Information from tie ICARDA Bread 
Wheat Obsevation Nurseries 
(ICARIA-WON) on stripe. leaf and 
stt'm rusts. septoria leaf blotlch. 
coninion bunt. andI tan spot was 
received and processed. A list of the 
top-perforining bread wheat lines for 
lal atid stripe rust iii this nursery is 
)r's'ntd ill Table 6. Data were 

r'ceived fron Jordan. Yemnen, Egypt, 



201 

Pakistan, Bangladesh, Mexico, in a complex fashion with nitrogen appeared to be affected more by
Portugal. Spain and Ecuador. uptake and utilization by the plant. differences between seasons than by
Twenty-three entries out of 127 in Consequently, studies of genotypic differences in location, ail(l is of little 
this observation nursery showed a differences in responsivene.ss to value in selection, unless the

good overall stripe rust resistance, nitrogen continued, populations contain a very wide

while 31 lines from the same nursery 
 range of glten strength.
proved to have good leaf rust For the third season, a plant ideotype
resistance. exp-triieit was conducted to Little is known about the quality

determine if a single optimum charactcristics of the Arabic
Septoria leaf blotch is an Important balance of yield components exists lor flatbreads, called khobz. Studies
disease of bread wheat ;n the North the local environment. Eight bread Wer, ('oidiictled to define these
African countrics. Table 7 shows wheat varieties with contrasting yield chi,itcrs. andito develop a scoring
those lines having good levels of component characteristics were tested svstcnm to evaluate flour salpies.
resistance in the septoria nursery at five population densities l)ough handling, dividing and
planted at Afin, Syria, and ICARDA's (approximately 50, 100. 200, 400. sheeting prcperties: khobz colour

wheat observation nursery planted at and 800 plants per square meter). and diamct( r: crumb and biting

Elvas, Portugal. 
 The aim of this experiment was to texture: layei' separation; odor; taste 

determine which yield components. if and keeping quality were scored on a
Common bunt resistance is an any.were more consistently relantd o point systeI for routine and 
important objective in the bread high yields under rainfed conditions repeatable evaluation of entries.
 
wheat program. In CIMMYT's 
 at Tel Hadva. In theory, this
 
screening effort, all material in the inforiation could help plant brecders The effect of suni bug damage oil

preliminary and advanced yield trials select highcr-vielding lines for rainfed physical dolgh properties was
 
is grown in special bunt nurseries and conditions inthe region. studied. Physical dough

artificially inoculated with a mixture 
 characteristics were affected even
 
of Syrian isolates. Those lines 
 In each season so fiar. the effects of \whenl only 5 percent of the grain was
showing resistance are retested in the weather (frost, for example) have been damaged. Flours made from grain,
following season. If their resistance is the most readily identifiable influence 20 percen; or more of which was

confirmed, the lines are tested against oil grain yield. Frost during heading 
 damaged, were impossible to handle 
a number of non-Syrian isolates in a was not a problem in 1982-83 but in khobz baking procedures and 
well-isolated area, and lines having winter temperatures were cold for would not rise in the oven.
 
broadly based resistance are longer than usual and heading was
 
promoted to the crossing block. del.-yed. Under these circumstances A test was developed to detect stini
 

there were not enough tillers at low bug-danaged flour samples. A
During the 1982-83 crop season population densities to compiensate normal, wet gluten test is carried out
several crosses involving bunt for the reduced numbers of plants. (on 10 grams of flour. After washing
resistant parents were screened and and there wastherefore, a larger and drying. the glut en is stretched 5
resistant segregants selected. Results effect from increasing plant density centimeters along a ruler. The degree
are encouraging and efforts to screen than in previous ycars. In addition, to which the gluten retracts after 
resistant material in this fashion will there was a tendency for lines with release (a measure of its elasticity)
continue. Crosses made to include many tillers to give the high 'st yields, gives an indication of the presence
resistance to other diseases will also and Pleasure of the severity of suni
be screened under heavy disease Grain quality bug danige. The presence of as little 
pressure during the next season. A total of 3420 quality t(sts. Iainiv as 5 percent damaged wheat can be 

on bread wheat breeding lines. were detected bv this test. w'v:ich is simpleAgronomy run in 1982-83. In addition, studies and needs onlly inexpensive and
Several management factors were were made of the effects of readily available cquipmeit.
examined in multilocation trials in environment on quality.
farmers' fields in Syria. In fertilizer Entomology
trials, it was clear that nitrogen is the From the data on environmental Wheat stein sawlvly, suni bug, and 
most important nutrient in areas with effects in Table 8. it is clear that in cereal aphid received special
moderate to high rainfall. Previous this region hardness is little affected attention. 'the search for resistant
experiments had shown that while by differences between years or germplasm is proving to be more
significant genotypic differences exist, among locations and is the most successful with the sawfly than with 
these differences were often not highly heritable of the quality the other two pests.
uniformly expressed between seasons characters. Kernel weight is also 
or among sites. Previous cropping controlled more by tfnctic than 
history, climate, and soil type interact environmental facto's. Prolein 

content and wheat meal 
fermentation time were the most 
affected by the environment. The 
wheat mrcal fermentation time test 

http:responsivene.ss
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Wheat stem sawfly-Under light The consistency of this resistance Suni bug-As indicated by surveys,
natural infestation at Suran and was confirmed when tile resistant tile suni bug is present in all breadheavier artificial infestation in Tel line MT-777 (Cl 9294/Fortuna). wheat growing areas of Syria. Thelladya, 79 bread wheat lines were together with a local check (Golan) greatest danage was detecced in ihescreened for resistance to wheat and a susceptible check (MlP- 1121 Aleppo and Idlibl provinces where ansteml sI\kfly. As in previous seasons were exposed to increasing levels of average of 17 and 6 percent of thelie varicty Fortuna and its infestation. Even with the heaviet grain, respectively. was damaged.
derivativcs were the best sources of infestation (11 Ifemales per square Thesc levels of suni bug danage
resislance to this insect (Table 9). mieter) the proportion of steis seriously affect the bread-making

infested in the resistant line was qualities of tfit flour (Figure 1). None 
significantly smaller than in the local of the 79 lincs screened for suni bug
and susceptible checks (Figure 1). danage was rated as resistant. 

30-

A 
y = 0.2072 + 0.5991 x (Resistant)
 
y = 0.0567 + 2.004 x (Local check) 
 L 

20" y = 0.7096 + 2.5439 x (Susceptible) 

C 

E 10-

CU R 

0 

3.6 7.3 11.0 
2)Level of infestation (females/n 

Figure 1. Regression of four levels of infestation with wheat stem sawfly on the 
percent infestation in three bread wheat varieties, in 1983. L, local check (Golan); R, 
resistant (mT-777, C19294/Fortuna); S, susceptible (MP-122). 
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Table 1. Number of lines that gave significantly* better yields than the checks Mexipak 65 
and Golan in the 1982-83 yield trials. 

Number of lines 
Average yield Number of yielding more than 

Location and trial (kg/ha) lines tested Mexipak 65 Golan 

Tel Hadya - Rainfed 
New lines 3592 858 9 8 
Advanced lines 4137 176 0 7 

Te; Hadya - Irrigated 
New lines 4928 396 9 30 
Advanced lines 5266 176 17 7 

Terbol 
Advanced lines 5495 176 0 15 

*p = 0.05/0 

Table 2. Linos selected nine or more times at 20 locations in the WON in 1982-83. 

Entry Times
 
number selected Cross and pedigree
 

34 11 BB/2*7C//Y50E/3* KAL
 
CM 29014-7S-2AP-1AP-4AP-0AP
 

125 11 SAKHA 18//CNO"S"/CAL/4/SAKHA/3/
 
TZPP//SN64/NAPO
 
S 2896-100-1S-3S-OS
 

71 9 7C/PVN"S"
 
CM 36569-8Y-1M-1Y-2M-0Y
 

16 9 GV/ALD"S"
 
L 882-1AP-OAP-2AP-0AP
 

65 9 SNB"S" 
CM 34630-D-3M-3Y-1M-1Y-0M 

127 9 SAKHA 69 
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Table 3. Yield of the two highest-yielding bread wheat lines in the regional wheat yield trial compared with the 
bread wheat check varieties for the years 1978-83. 

Yield (kg/ha) 
1977-78 1978-79 1979-80 1980-81 1981-82 1982-83 Average 

Mexipak 3278 41513510 3577 4333 4277 3854 
National check 3477 4107 45902830 3629 4403 3839
Top bread wheat line 3477 3180 4356 3926 4845 4876 4110
Second bread wheat line 3469 3140 4347 3679 4745 4729 4018 

Number of locations 24 31 27 29 18 18 25 

Table 4. Performance of the highest-yielding lines in the regional wheat yield trial in 1982-83. 

Protein 1000-kernel 
Yield Days to content weight

Cross and redigree (kg/ha) CHK* SEL** maturity (percent) (g) 

FLK"S"/HORK"S" 4512 16 11.813 153 35.1 
CM 39816-1S-1AP-OAP 

HD 2206/HORK"S" 4444 13 14 152 11.7 33.3 
CM 39808-62M-1Y-1M-OY 

VEE"S" 4403 13 17 154 12.1 36.4 
CM 33027-F-9M-1Y-4M-5O0)Y
50OM -502Y-OM 

INIA/NAPO//3*CAL/3/CJ/4/KPK 4360 13 14 156 12.0 36.4 
NCP 212-A 1K-3AP-OAP 

MEXIPAK 65 (bread wheat check) 4012 10 8 151 11.6 34.1 

WAHA (durum check) 3832 4 6 151 12.8 41.0 

Overall Mean 4057 
LSD 50/o 292 
C.V. 180/o 
Data are averages from 21 locations.
 

Number of locations where the line was superior to the national check.
 
Number of locations where the line was among the ten highest yielding entries.
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Table 5. Summary of the performance of Sham 2 compared to Mexipak 6E in field verification trials in the irrigated zone and 
zone A (above 350mm rainfall) in Syria in 1979-1983. 

Yield (kg/ha) Diseases* 

Zone and variety 1979-80 1980-81 1981-82 1982-83 Average 
Percent of 

Mexipak 65 LR SR StrR ST 

Irrigated zone 
SHAM 2 
MEXIPAK 65 

4257 
3585 

5517 
5026 

4082 
3545 

5390 
5073 

4812 
4307 

112 
100 

3 
20 

5 
8 

1 
9 

2 
5 

Zone A 
SHAM 2 3520 2999 3148 3202 3217 111 
MEXIPAK 65 3148 2740 2873 2830 2898 100 

*LR =leaf rust, SR = stem rust, StrR = stripe rust, ST Septoria tritici; rusts are reported as average coefficient of infection, 
septoria on a 0 (no infection) to 9 (very heavy infection) scale. 

Table 6. Entries in the Wheat Observation Nurseries (WON) showing 
resistance to stripe and leaf rusts in 1982-83. 

Entry 
number Cross and pedigree 

8 P106.19//SOTY/IT*3 
L 0489-1AP-OAP-6KE-OAP 

28 TOB"S"/3/CN067/JAR//KVZ 
CM 20707-A-1Y-8M-1Y-OM-OPtz 

58 BOW"S" 
CM 33203-F-4M-4Y-1M-lY OM 

61 BOW"S" 
CM 33203-K-9M-2Y-1M-1Y-1M-0Y 

64 Gl1/YR RESEL(B)/3/AU//KAL/BB 
CM 34603-A-1M-GY-4M-1Y-2M-0Y 

66 SNB"S" 
CM 34630-D-5M-5Y-3M-1Y-OM 

81 BCH"S"//Y50 E/KAL*3 
CM 39761-9K-2AP-0AP-2AP-OAP 
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Table 7. Entries in the Wheat Observation Nursery (WON) showing 
resistance to Septoria tritici in Syria and Portugal in 1982-83. 

Entry
 
number Cross and pedigree
 

2 IN IA/NAPO//TO8/3/SPRW"S" 
L 0017-5S-4S-2AP-1AP-1AP-0AP 

10 TOB/CNO"S"//PI 62,3/SKA
 
L 0771-4L-2AP-OAP
 

30 N R/3/CNO"S"/PJ//G 11 
CM32125-2AP-2AP-OAP-1 AP-0AP 

102 CIM N 72.428/MRC//FLR"S"
 
CM 46869-2AP-OAP
 

117 Cross unknown-COC
 
SWM 6493-2AP-OAP
 

129 SAKHA 91 

Table 8. Influence of growing season, location and Table 9. Bread wheat lines with high levels of 
heritability of some quality factors in bread wheat, resistance to wheat stem sawfly in six 

consecutive seasons, 1978-1983. 
Between Between 

Quality factor seasons locations Mean level of 
Line infestation 

Kernel hardness 0.98 0.97 
Protein content 0.64 0.72 MT-777, CL 9294/FORTUNA 1.6 
Wheat meal fermentation time 0.21 0.47 MT-773, CL 9294/FORTUNA 3.3 
1000-kernel weight 0.77 0.83 FORTUNA 3.4 

SAWTANA 4.3
 
Data are average coefficients of correlation among MT-778, CL 11490/FORTUNA 3.5 
test data from eight cultivars grown at six locations LIMPOPO 4.3 
over two years. LEW 5.4 

MP-1 12 (susceptible check, 
1978-1982 mean) 25.0 

GOLAN (local check, 1983) 9.3 



Glossary
 

A.: Agropyron.
 

AARI: Ayub Agricultural Research Institute. Falsalabad, Pakistan.
 

ACI: average coefficient of infection, a measure of the scverity of an infection.
 
Used principally with rusts.
 

Ae.: Aegilops. 

AEAC: Atomic Energy Agricultural Center, Pakistan.
 

a.i.: active ingredient.
 

AJK: Azad Jammu Kashmir, a state in Pakistan.
 

APHIS-PPQ: Plant Protection and Quarantine office of the Animal and Plant 
Health Inspection Service. U.S. Dcpartment of Agricuiltire. 

BARI: Bangladesh Agricultural Research Institute. 

BC: backcross, i.e.. a cross between ail F 1 and one of its parents; BCI, BCII, 
etc. refer to the first, second, etc. backcross generations, in which the 
progeny of the previous generation is again crossed with the same parent. 

BID: Interanierican Development Bank (Banco Interamericano de Desarrollo). 

BPI: Bureau of Plant Industry, the Philippines. 

BSMV: barley stripe mosaic virus. 

bulked: bulk-harvested. 

bulk-harvested: a mixture of seed harvested from more than one plant, e.g., 
an entire line or population (vs. individually harvested). Also applied to 
mixtures of different races or collections of pathogen spores. 

BYD: barley yellow dwarf, a viral disease of a large number of grasses 
including most cereals. 

BYDV: barley yellow dwarf virus. 

CB: crossing block. 

CBN: normal crossing block. 

CBQ: quality crossing block. 

CBR: resistance crossing block. 

CBWB: winter barley crossing block. 

cc: cubic centimeters. 

CCRI: Cereal Crop Research Institute. Pirsabak. Pakistan. 

CDRI: Cereal Disease Research InstiLutC. Pakistan. 

CIANO: The Yaqui Valley Agricuitural Experiment Station (Campo Agricola
Experimental Valle del Yaqul of the Northwestern Agricultural Research 
Center (Centro de Investigaciones Agricolas dcl Noroeste), administered by 
the National ' titute -)f Agricultural Research (INIA); 39 meters elevation, 
27 0 N latitude. 

261,
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CIAT: International Center for Tropical Agriculture (Centro Internaclonal de
 
Agricultura Tropical). Cali, Colombia.
 

CIDA: Canadian International Development Agency.
 

COOPAGRO: Agricultural Cooperative of the Western Region (Cooperativa
 
Agropecufria Mista do Oeste). Brazil.
 

C.V.: coecient c0 variation.
 

cv: cultivar.
 

DSN: Drought Tolerance Screning Nursery
 

DSP: Disease Surveillance Progran.
 

E.: ly us.
 

EDYT: Elite Durum Yield Trial.
 

ELAR: Latin American Rust Trial (Ensavo Latinoamericano de las Royas).
 

El Batan: experimnct station and C(IMMYT headquarters; 2249 meeters
 
elevatiton. 1)9 N at it u(e1. 

ELISA: enzym c-linkcd inmmnosorbcvtt assay. a tchliqilue for identifying 
{ 'pcs of barley yellow dwarf virus. 

EMBRAPA: Brazilian AgericY for Agricultural Research 1Empresa Brasileira 
tic Pesquisa Agropectiaria).
 

El Refuglo: the' Ia,ji() Station (Canipo Agricola
Agricultural Experiment 

Expcrinrerital dcl Bajiol, administered 
bv the National Institute of
 
Agricultural Research (INIA): i'00 mctcrs clevation. 21 ('N latitudc.
 

ESWYT: 'lite Selectioi Whe'at Yield Trial. 

F: filial gierrat ion: F12 r('crs to the progelly ol cIoss I) tCteen any two
 
Platt,; F 2 , Fj.I 1. c[. rccr to the suIrcessiVil QctlIr;|loll.
 

FECOTRIGO: Fedcratior of B,razilian Wlheat arid Sova Cooperatives

(Ftderaaio das (operativas ftrasili.ras de Trigo c Soja).
 

FN: falling nunibr.a lwtrsienre of alpha-anyla:;c activity. 

g/ha: granis per li(iarc. 

Guaymas: the Gorav'Vnas Agricultural Experiment Station (Campo Agricola
ExpcrimcntaI en Guymas). administered by the National InstItute of 
Agricultural Recsearch [INIA). 

H.: Hordeurn.
 

Ha: fl[ynaldia.
 

ha: hectares.
 

hi: hectoliters.
 

IAPAR: Agronomy Institute of Parana (Instituto Agron6rnlco do Paran, ),
 
Brazil. 



IBON: International Barley Observation Nursery.
 

IBWSN: International Bread Wheat Screening Nursery.
 

IBYT: International Barley Yield Trial.
 

ICARDA: International Center for Agricultural Research in Dry Areas,
 
Aleppo, Syria.
 

ICARDA-WON: a bread wheat observation nursery sent out by ICARDA.
 

IDSN: International Durum Screening Nursery.
 

IDYT: International Durum Yield Trial.
 

IEBON: International Early Barley Observation Nursery.
 

HCA: Jnteramerican Institute of Agricultural Sciences (Instituto
 
Interamericano de Ciencias Agric'ilas), Turrialba, Costa Rica.
 

INBYT: intcrnational Naked Barley Yield Trial.
 

individually harvested: seed collected separately from each plant (vs. bulk
harveAs ted).
 

INIA: National Agricultural Research Institute (Mexico. Instituto Naclonal de
 
Investigaciones Agricolas: Chile: Institiito Nacional de Investigaciones
 
Agropecuarias; Spain: Institito Nacional de Investigaciones Agron6micas).
 

INIAP: National Institute of Agricultural Research (Instituto Nacional de
 
Investigaciones Agropectiarias). Ecuador.
 

INIPA: National Institute of Agricultural Research and Extension. (Instituto
 
Nacional de Investigacicn v P'omoci6n Agropecuaria). Peru.
 

INTA: National Institute of Agricultural Tcntology (Instituto Nacional de
 

Tecnologia Agropccuaria), Argentina.
 

IPB: Institute for Plant Breeding, the Philippines.
 

IPO: Research Institute for Plant Protection (Institut voor
 
Plantenziektenkunding Onderzoek), the Netherlands.
 

ISEPTON: International Septoria Observation Nursery.
 

ISSN: International Scab Screening Nursery.
 

ISWYN: International Spring Wheat Yield Nursery.
 

ITSN: International Triticale Screening Nursery.
 

ITYN: International Triticale Yield Nursery.
 

KB: Karnal bunt.
 

KBSN: Karnal Bunt Screening Nursery.
 

kg: kilograms.
 

kg/ha: kilograms per hectare.
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kg N/ha: kilograms of nitrogen per hectare.
 

/ha: liters per hectare.
 

LACOS: Advanced Lines of the Southern Cone (Lineas Avanzadas del Cono
 
Stir), a regional nursery for the Southern Cone region.
 

Lagunilla: an off-station site near La Lagunilla, Hidalgo, Mexico.
 

LO: observation lines (lineas de observaci6n). 

Los Mochis: the Fiuerte Valley Agricultural Experiment Station (Campo

Agricola Experimental Valle del Fuerte), administered by the National

Institute of Agricultural Research (INIA); 40 meters elevation, 261N latitude.
 
LSD: least significant difference, a statistical measure of the importance of
 
differences in data.
 

m: meers. 

mm: millimeters.
 

mono-5B: a gcnetic stock of the Chinese Spring variety of bread wheat In

which on( meniber of the normally paired chromosome 5B is missing. In

intcrgener i hybrids lacking this chromosomec. pairing is enhanced at

In1viosis.
 

NARC: Natioiial Agricultural Research Centre. Pakistal. 

Navojoa: lhe Mayo Valley Agricultural Experiment Station (Campo Agricola

Experiienltal Valle del Mayo). adllilistcrcd bY the 
National Ilstitute of
 
Agricultural Research (INIA).
 

NPBS: Nationai H'int ircediig Stalion. Kenya. 

nursery: a sinall ainoint of scd or a small number of plants of a line or
 
variety lstl ini an cxperinciltal plot.
 

NWFP: Northwest Fionlicr Province. P'akistan. 

NWPP: National Wheat lI~Tnt P'roject. the Philippines. 

OCEPAR: Organizalion of Cooperatives of the State of Parana (Organiza(;Ao
das Cooperativas d10 Estado (10 Paranmi). Brazil. 

OSU: Oregon State University, USA. 

Patzcuaro: the Tarascan MIountains; Agricultural Experiment Station 
(Campo Agricola Experimental -Sierra Tarasca"). administered by theNational Instilute of Agricultural Research (INIA}: 2043 meters elevation,
201)N latitude. 

PAV: An isolate of barley yellow dwarf virus transnit ted nonspecifieally by
R!lopcalosiphurr padi and .Stoii, IvenciU. 

PB: PIlant Breeding Institute. Cambridge, iEngland.
 

PC: small seed multiplication plot (parcela chlcal.
 

PMI: plot for seed multiplication for International trials.
 



Pn:Pw: ratio of the price of nutrients (fertilizer) to the price of the wheat
 
produced.
 

PNC: National Cereals Program (Programa Nacional de Cereales), a special
 
program of the Peruvian National Institute of Agricultural Research and
 
Extension (INIPA).
 

Poza Rica: the Poza Rica Experiment Station. administered by CIMMYT; 60 
meters elevation, 21 "N latitude. 

-: parts per million. 

R: regenerant from tissue culture: R-1. R-2, etc. refer to the first, second, etc. 
regenerant generations made by reculturing tissue from whole plants of the 
previous generation. 

RDTN: Regional Disease Trap Nursery. 

Rio Bravo: the Rio l3ravo Agricultural Experiment Station (Campo Agricola 
Experiinnal "Rio l3ravo"), administered by the National Institute of 
Agricultural Research (INIA): 30 meters elevation, 260N latitude. 

S.: Setale. 

Santiago Izcuintla: the Santiago Izcuintla Agricultural Experiment Station 
(Campo Agricola Experimental "Santiago Izcuintla"). administered by the 
National Institute of Agricultural Rese-rch (INIA); 40 meters elevation. 221N 
latitude. 

SD: standard deviatioa.
 

stripe rust: synonym of yellow rust.
 

T.: Triticum.
 

t/ha: metric tons per hectare.
 

Toluca: the Toluca Experiment Station, administered by CIMMYT: 2640
 
meters elevation, 191N latitude.
 

TON: Thailand Observation Nursery.
 

top cross: a cross between an F 1 and a variety or line genotypically different
 
from either of the parental varieties or lines.
 

Triticurn aestivmn: bread wheat.
 

Triticum durum: a synonym of T. turgidum ; durum wheat.
 

Triticutri turgidurn:durum wheat.
 

TYN: Thailand Yield Nurser"r.
 

ULVA: ultra-low volume applicator.
 

USA: United States of America.
 

USDA: United States Department of Agriculture.
 

USDA-ARS: Agricultural Research Service of the U.S. Department of
 
Agriculture.
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VEOLA: Disease and Observation Nursery in Latin America (Vivero de 
Enfermedades y Observaci6n en Latinoamerica). 

WON: Wheat Observation Nursery. 

WRC: World Rye Collection, a germplasm bank. 

WUE: water use efficiency. 

X.: Xanthomonas. 

Z.: Zadok growth stage. 


