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CIMMYT_ INIA
 

Wheat Improvement
 
Base Program
 

Trials inMexico permit selection for improved material with broad resistance to disease; and selection of high-yielding, 
widely adapted varieties. 
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1.1 Introduction 
The first half of the 197n's was characterized by shifting
 

economic, climatic and population forces that had a drastic
 

effect on many of 
the developing countrie!.. Policy makers in
 

these countries sought increased agricultural production 
to
 

a greater degree of self sufficiency. Belatedly,
provide for 

they looked to research to provide some answers. This search
 

the International
 was reflected in greater demands placed on 


Centers for assistance in developing national research capa

bilities.
 

CIMMYT, as one of the Centers, began to receive requests
 

from many countries that forrerly grew fLw, If any, of the
 

In large part, this increased
 crops that CIMMYT deals with. 


interest in food production stem."ed frcm: 
(1)the world-wide
 

1972-73 and resultant high costs of imported
 

the energy crisis and spiralling fertilizer prices

shortages of 


food; (2) 


and (3) 
the attention focused on problems-solving efforts 
such
 

as the World Food Conference in Rome.
 

3olted the world's
forces that 


the traditional sources 

It is ironic that the same 


of aid;

economies also weakened many of 


felt by maiiy of the private foundations
3o thz't cutbacks were 


that were early leaders in food production assistance. Govern

to reassess their involvement aid agencies also were forced 


ment, and some reduced their direct hire staff in favor of
 

contract services. 
 In turn, these reductions placed more
 

provide additional
 pressure on the International Centers to 


services.
 

Report for 1974 reflects CIMMYT's
 
it shows
 

The Wheat Improvement 


response to these appeals. In content and format, 


a sharp,r focus on national program needi:. 
 A total of 17
 

countrits are represented in Latin America, in Africa and the
 

only
Asia and the Pacific. Yet, these are
Near East, and in 


17 of the 72 countries to whom the wheat program 
sends its
 

international 
nurseries.
 

reflect different program strategies,
These country reports 


different stages of development, and 
a wide range of human,
 

They offer first hand
 

accounts of the dynam-cs of world agriculture, and 
of


physical and technological resources. 

the
 

technical expertise.
 

the CIV'.YT base in
 
ever expanding exchange of information and 


They also illustrate how the work done at 


National Programs. CI?*iYT's

Mexico Interrelates with that of 


work would be only minimally effective without 
the clnse col

laboration and cooperation of the .:ational Programs 
and their
 

research scientists; the inter-active network provides 
for
 

a global basis.
nation-to-nation assistance on 


Editor's Note:
 
1974 Wheat
the content and ,rjrmof this 


report stem directly from program exp.,'iCo in recent years.
 

These changes allow documentation of -or,. .n rational programs
 

the .sr!d. Style, organization,
 

Modifications in 


farmers' fields throughout 

technical background
 

and in 


and layout are designed for readers with a 

programs. The
for scientists in national 


aim is to provide a straight-forward, heavily tabular 

-- strongly weighted 


format
 

field and reference use.
that is organized for 


network of wheat im-

For reporting purposes, the global 


basic units: the CIK.MYT
provement work is divided into four 


program reports from

INIA Base Program, followed by national 


the Near East; and from Asia
 
Latin America; from Africa and 


and the Pacific.
 



1.2. Bread Wheat
 
1.2.1 INTRODUCTION
 

Nurseries at Cd. Obregon, Mexico developed well during 1973 and 1974 and a suc
cessful artificial epidemic of leaf and stem rust was established, facilitating good selec

tion. Leaf rust races pathogenic on Yecora 70, Cajeme 71 and INIA 66 and Potam 70 were
predominant, but no infection was 
found on the two new varieties, Jupateco 73 and Torim 73,

in the adult stage in the field. An important finding was that virulence genes in the
population of leaf rust could attack Jupateco 73 and Samaca 68 
in the seedling stage; but
 
these races failed to infect these varieties in the field--indicating that they have adult
 
plant resistance. There appears to be no major shift in the virulence pattern in stem
 
rust.
 

A natural epidemic of stripe rust, possibly derived from the inoculum collected
 
at Tolt.ca, also occurred at CIANO 
(Cd. Obregon). It became very severe, especially on
 some sp.'ing x winter Fl's, and on such varieties as Yecora 70 and Jlipateco 73. In the 1974
 
summer nursery at Toluca, the spectrw;: of virulence was similar to that of 1973. Varieties
 
such as Yecora 70,Jupateco 73, Tanori 11 and Mengavi 8156 (R) showed susceptibility, with

different levels of severity. 
A group of advanced lines from the cross ,'(Tob-B. man. x

Bb/Cal) S x 7 became susceptible 
to stripe rust for the first time at Toluca, indicating
 
some shift in the virulence pattern of this organism.
 

1.2.2 BREEDING
 

During the year, more than 1,700 advanced ;ines were yield tested at Cd. Obreg6n

and 400 of these were selected for superior yield, rust resistance and suitable agronomic
 
characteristics for inclusion in the Eight International Bread Wheat Screening Nursery.

Some of the more outstanding lines are listed in Table 1.2.A.
 

The advanced lines Kal-Bb II 26992-30M-lY-lM-3Y-OM and Meng-8156, H 223-64-lY-

6c-lY-lC-4Y-3C-2B-10OY were recommended 
to INIA for possible release in Mexico. Kal-Bb

is a triple dwarf similar to Yecora 70 in yield potential, but is resistant to leaf rust.
Meng-8156 is a one-gen, dwarf with red grain; 
it has a good level of resistance to stem
 
and leaf rust and moderate susceptibility to stripe, and is later maturing than Siete
 
Cerros. In addition to the above two lines, 
five other lines have shown high yields over

three years (including 1973-74): Jupateco "S", 30842-58R-lM-4Y-OM; Hopps-Ron x Kal CM8874-

K-lM-lY-OM; Canario "S" = (K-28MA x Rfn 2-908/Fn) Yr70CZ12097-31M-lY-lM-4Y-0M; Canario "S"=
idem CM3097-31M-lY-2M-lY-0M; Cno "S"-Pj62 x Gallo 30793-lM-2R-2M-OR.
 

The advanced lines of Moncho sibs (We-Gto x Kal-Bb) Pichihuila sibs (Cno "S"-

Gallo x Kal-Bb); Pavon sibs ( Vcnx Cno "S"-7G/Kal-Bb); Emu sibs (Tob "S"-Npo x No 66
Era/Bb-Gallo); and INIA "S"- Soty x Czho 
(for which a large number of sisters were includ
ed) were found to be resistant to all three rusts at Yaqui and have shown high yield performance. 
 Some of these lines were also reported to have Septpra tolerance in Algeria;

their high yield, combined with disease resistance, makes this group very valuable as
 
germplasm to test for wider adaptation. The crosses Moncho "S"'s, Emu "S"'s and Pavon

"S"'s were found to be resistant to stripe rust in Ecuador under heavy epidemic conditions.
 
Because of their height, these lines are not suitable for irrigated farming (105-110 cms).
 

The yields of the lines shown in Table 1.2.A(from irrigated experimental trials
 
during 1973-74 at CIANO, where yield is accentuated)range from 6.5-9.0 tons/ha. Four
 
hundred (400) of the best lines entered the 8th IBWSN. 
 Height of these lines varied from

70-110 cms and flowering and maturity characteristics were extremely variable. These lines
 
represented a total of 207 crosses.
 

The Bread Wheat Crossing BlocqcB) is systematically organized in groups with
 
different characteristics, using information collected from the various National Programs.

The CIMMYT 1973-74 CB was distributed to 40 cooperators as the First International Bread

Wheat Crossing Block. 
 The aim is to gather agronomic and pathologic information that will

assist CIMMYT in reassessing the value of the CB entries so that continued suitable
 
modification can be made.
 

At CIANO, 3,297 single cross Fl's of spring x spring varieties were grown in
 
1973-74, and were 
used largely for double and triple cross production. These Fl's, were

mostly used to inter-cross with Fl's of spring x winter crosses. Of the 3,297 Fl's, 1,933
 
were discarded due to poor agronomic response or disease susceptibility. The remainder
 
were harves'.ed as F2 bulks, which were then classified for suitability for irrigated or
 
rainfed conditions. 
 Height and potential disease resistance were used ad characteristics
 
to further divide these populations. For example, those Fl's having parentage involving
 

http:harves'.ed


Septoria and rust resistance were sent to North Africa, the Middle East and Latin America
 
where Septoria is prevalent; tho3e with only rust resistance present in the parentage were
 
sent to areas where Septoria is not a problem (and much of this group is grown under
 
irrigated conditions.) On this basis 549 F 's were chosen as bulks to be sent for selec
tion in irrigated areas, and 813 F1 's to rainfed areas. Each of the two groups were dis
tributed to more than 75 locations, including all continents where wheat is grown. Such
 
distribution maximizes the efficiency of selection for desirable plants in these popula
tions.
 

1.2.3 THE 8156 MULTILINE
 

The varieties derived from cross 8156 are characterized by high yield potential
 
and unusually wide adaptation. They have been grown on more than 13 million hectares in
 
various countries. It is widely recognized that the use of one variety on large geogra
phical areas presents a potential danger, since a single rust Tace could cause widespread
 
destruction. Further, aerobiological studies have shown that an epidemiological zone can
 
cover substantial areas. Multi- line research seeks to eliminate this danger so that 
a
 
variety with such wide populariLy and superior performance can continue to provide high

yields of grain.
 

About five years ago, a program was initiated to provide a wide array of resis
tance in this basic genotype. This included resistances to rust and Septoria (although
 
not necessarily both) in all of the lines. Varieties drawn from U.S.A., Canada, Argentina,
 
Colombia, Ecuador, Kenya, Australia, India, Rhodesia, North Africa dnd other countries,
 
contributed the resistance that was incorporated.
 

In 1973, 285 advanced lines of this phenotype were produced, based on about 100
 
crosses. These were distributed as the First International Multiline (8156) Classifica
tion Nursery to more than 20 locations in countries where this variety is well adapted.
 
Preliminary results (Table 1.2.B)show that 27 of these lines combined resistance to the
 
three rusts, powdery mildew, and Septoria (in Lebanon, Pakistan, Egypt, Mexico, Turkey,
 
Ecuador and Iran).
 

The results from the First International Multiline (8156) Classification Nursery
 
have been very encouraging, and these advanced lines can be recycled in the breeding
 
program to strengthen the multiline project. In the same year (1973), the Second Inter
national Multiline (8156) Classification Nursery, comprising 300 advanced lines was
 
distributed from the summer Toluca harvest. The Third International Multilizle (d156)
 
Classification Nursery, comprising 257 advanced lines, was made up from the 1973-74
 
harvest at CIANO. This nursery was distributed to 30 locations to gather agronomic and
 
pathologic data and to provide the cooperators with an opportuniLy to select suitable
 
lines for their specific needs. Each of the succzssive nurseries has carried some of the
 
original lines, has discarded some as not fully true to type or because of inadequate
 
disease resistance, and has added new ones. Data are not yet available on the Second and
 
Third Multlline Classification Nurseries.
 

All of the entries of the Third Multiline Classification Nursery will be indivi
dually yield tested in 1974-75 at CIANO together with eight different composites ranging
 
from 3 to 13 components. The advanced lines mixed in different composites are listed in
 
Tables 1.2.C and 1.2.D
 

It is hoped that these preliminary yield data can be used to form final compo
sites for Mexican condittons. In other countries, other combinations will. be used so
 
that many multilines of this cross wil' be compositpd to meet different country needs.
 

1.2.4 SPRING X WINTER WHEAT CROSSES
 

The crossing of spring x winter wheats offers good potential for improving both
 
groups. Intercrossing of these seldom crossed cgroups of bread wheats bring together two
 
gene pools that may increase yield and also may combine complementarity for certain
 
characteristics.
 

For spring wheats, it is anticipated that winter germplasm will enhance drought
 
resistance, provide additional sources of resistance to Septoria, and provide enhanced
 
yield due to incorporation of new genes. Further, a wider range of maturity can be evolved
 
to better suit the varieties to the range of ecological conditions under which spring wheat
 
is grown. For winter wheats, germplasm from spring wheats can enhance resistance to the
 
rusts, provide higher yield possibilities, and provide a range of winter hardiness for
 
different areas.
 

In the 1973-74 season at Toluca, more than 3,477 winter wheat varieties (collect
ed from U.S.A., USSR, Eastern Europe, Western Europe, Turkey and Argentinq were sown in
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November. Spring wheats were sown on four dates, beginning January 15. Crossing between
the two groups was done in May and June. 
 Some of the better winter wheats also were sown
at Ciudad Obregon, after vernalization, and grown under supplementary night lighting.
Many spring x winter F1 crosses 
are now made in this way at both locations. The F, spring
x winter crosses made at Toluca are grown the following fall at Ciudad Obregon, alongside
the spring x spring Fl's. 
 Crosses made at Ciudad Obregon are sown
nursery, again with the Fl's of spring x spring. 
in the Toluca summer
 

In this way, about 95 percent of the
double cross combinations 
(Fj x Fl) are made with one winter parent involved.
 

In the 1973-74 season at Cd. Obregon, 522 F1
Of the total, 207 were (spring x winter) crosses were sown.
discarded because of disease susceptibility or extreme 
lateness.
The remaining 315 were harvested in bulk, divided, and sent to 75 cooperators worldwide.
 
Another group of 1,000 spring x winter Fl's were planted at Toluca for double
crossing there. 
 All of these were lost because of an unusually early September frost
shortly after flowering. 
 All spring x winter Fl's are divided in equal parts; 
one half of
the seed of each cross is sent 
to Oregon State University for use
wheats in their internationally oriented winter wheat program. 

in crossing to winter
 
In 1975, CIMMYT will provide
F1 seed of spring x winter to Turkey and India, also. 
A list of the outstanding F1 spring
x winter crosses is shown in Table 1.2.E.
 

Segregants from most of the spring x winter combinations are now only at the F4
level, 3nd it would be premature to draw specific conclusiones on the performance of these
populations. 
By 1976, it should be possible

cal characteristics 

to test the agronomic, disease and physiolog-i
of derived lines. 
 (However, it is interesting to note that two
sister lines of an earlier spring x winter cross 
(HK-38MA x Rfn 2-908/Fn) Yr 70=Canario "S",
are now under multiplication for possible release).
 

1.2.5 SUMMARY
 

CIMMYT will continue to strengthen the multiline project on the 8156 genotype in
1975. 

It is proposed that some 
2,000 winter x spring combinations will be made so that
about 1,000 crosses 
can be grown in each of the two seasons.
 

The use of identified horizontal resistance sources 
for rust resistance will
continue to obtain greater depth and breadth of resistance in CIMMYT germplasm as a whole.
The presence of horizontal resistance cannot be definitely established at any one location.'
However, through rulti-location testing and selection, those genotypes resistant in many
parts of the world are likely 
to possess horizontal resistance and, 
at worst, will be ine
cluded in such 
a group of varieties.
 

Information derived from the international nurseries and local screening trials
or. Septoria resistance in such countries as 
klgeria, Tunisia, Brazil, Argentina and Mexico,
s(.rve to establish those varieties most suitzble for
designed to use in the continuing crossing program
further increase resistance, Incorporation of genes for resistance to Septoria
in CIMMYT germplasm is being followed vigorously and an increasing number of lines now
being selected in the program carry adequate resistance in the geographic areas where this
disease is serious.
 

In the development of aluminum toxicity resistance for Brazil and other countries
with low pf! soils, CIktYT's Obregon nursery has grown large numbers of Fl's made in Brazil,
for the past two years. These tall aluminum tolerant Fl's have been crossed with short
statured, disease resistant CIMNYT F 's, and with other varieties to incorporate genes
higher yield potential. for
These are nAw beginning to produce shorter-statured segregates
with good disease resistance and higher yield potential.
 

On a limited scale, CIMMYT is attempting to produce varieties 
for the hot to
humid tropics, with the aim of producing germplasm in F 
for selection in countries such
Bangladesh, Vietnam, Guyana, Thailand, Indonesia and cohntries of Central America. 
as
 

To
identify suitable parental materials for crossing, use has been made of the CIMMYT Poza Ri
ca Maize Station in coastal Mexico, where Helminthosporium attack is severe, characteristtc
of humid tropic conditions. 
 This nursery location also serves to identify material adapted
to such conditions.
 

4 



TAW.o£ 1-2-A.-

Entry No. 
8th. IIKWSN 

20 


21 


38 


19 


23 


48 


40 


112 


24 


26 


53 


25 


28 


30 


63 


47 


Outstandbng dvanced Generatlon LInes Selected from the 1973-74 Replicated 
Yield Tests In CIANO. All of these lines have yield pot-,,als of more than 
7.5 tona/ha, And are resistant to all three ructs under Mexican condtions.
 
All of these raperior lines were Incorporated into the 8th. ID3WSN.
 

YeId Grain 
Cross and Pedigree nelhihct chrck Colo.- |elght 

Kal-ilb 7

26992-30M-IY-IM-3Y-OM 7676/8427 ( c) 20 !E3 


KAI-fib 7711/7577 211 £3 
269'2-30t -1Y-IM-SOOY-0M (C'/1 ) 

Kal-l-b 7790/8508 20 F3 
2G992-30M-IY-II-IY-OM (Jupatcco 73) 

.in.:-8156 (R) 9108/8427 (7C) 2R El 
11225-G4-.Y-Gc-IY-Ic-4Y-3C-23H-aOOY 

Moncl "," - W--Gto x Kel-Lib 827818601 2 seg. El" 

CM-82fSl-A-3M1-7Y-O0M Jupat co 73 


htnc-".o" * %'-Gtox Kal-13b 790418299 20 El 

M-8288-A-M -;-4M-0Y Jupat, o 73 


Manch," * W(-Gto A KaI-lib 7514/8013 2 are El! 

(C.M8128d-A-3%1-Ii-5%M-3Y-0M Ju,.t. c, 73 


. * *\.-(;t, . Kal-II "537/7667 2 eg El" 

CM82ad-A-3M-GY-2M-2Y-O . Jup.a3tco 73 


"0I:-K.1 
3 

7 91/860 1 L.ed m-

35388-5' *(FI}33-33Y-OM*-M-0Y Jup t..3o 73 


Y50?;-7C 4 Kai 782415601 2 Red N 

2d87.-JOU-4M-IY-II Jup.It.-o 73 


Ih %~lj--IIK.I 7G08/771 (7C 2 Red £ 1 
" 
(,M**-St74-K- IM- 1Y-0M 

ItA"'S"-A)ry . Cho .87218601 213 El 

Ir-'I-I Y-3M-OY Jup.I-t, 73 


I.NA"S-s)TY x Czho 8U21/7701 2 Red El 
Ir-7-1Y-:3 I-y- O1 (INIA) 

INIAS'*-4)TV A Cth, 7G2717701 2 Red E 
Ilr-tJ-I1Y-'3-6Y-0M INIA) 

I1A-SC-.TY x Calho 7519/3tj46 2 Red 33 

1r-69- I -3-3Y-OM (,Mcn.-835G) 

I:mu s' * I,,".x"-NpoxNo66-Ers/Bb-s.1o 7919/8299 2 Red E 
CMB83 -- 4'3Y-4.M0Y Jupatc. 73 


TABLEr 1-2-A.-

Entry No. 
8th. IWSN 

126 


s0 

39 


54 


59 


45 


46 


68 


g0 


027 


29 


51 


4 


64 


67 


92 


96 


97 


Cmtinuamon 

Cross and Pedigree 

t 
EMUS" - Tob'S"-Npo.No46 -Era/Db-Gsk 
CM8327-C-*M-4Y-3M-IY 

Plchlitilm '"- Cno"S"-GCllo x Ka*I-Il 
CM7GS2-3$NI-SY-3M-OY 

Drochis 'S"-Cn-*tbCdI7c/Lib64-INlA 
x INIA-I2) 
CM5S72-C-IY-I1M-3Y-OM 

l'.n"S"* Vcm 1 ('no"S"-7C/KalI-3U
(lM83$9- )-4 M- JY- 0\ 

I'.n "S""Vcn . Cn'no""-7C/KaI-l*b 
CM8399-D)-4M-3Y-IM-0Y 

Tsp;,-Il % 7C 
CM%.587-J-IY-2\1-2Y-3M-OY 

Tzpp-l' x 7C 
CM,28-J-Y-2M-IY-;I-OY 

Tzrn.-I'3 z 7C 
C15.2A7-J-Iy-2%1-IY-4M-0Y 

Tzxpp-I' % 7C 
C I.S 87-J-1Y-2 M1-IY-I%I*OY 

M-CalloICno-Son64 A Ub 
35129-2GY-2M1-IY-IM-IY-0M 

X( . Tnb-,p'r
CI.89-21- IA-2Y-0M 

1..V. . tn,-.N/Kl-Itb 
lir 71-42-A-I%1-IY-2%1-0Y 

Cn S-allo, a .I1b#4AIK4496 
CM 1310J- - *1Y-4M-0Y 

TaS-.pa' a C("-INIA/Cha 
CM5.41 -C-SY-4M-3Y3M0Y 

3,.. a C.,,-Sn641Ka3-IU, 
.M8392--3M-Y-IM-OY 

Cn,,-S"-C; n,)-1.'t,\lTob 
CMOJI0-A-1Y-8\-1Y-OM 

C,)-7C(eC -Toh/ r"S" 
(MG540-14M-J'V-3--V-OM 

Tc,-(',) "S" x '.t 62 

CM'737-M-3I 5- JMIy3-0M 

Yield 
LineifhJLg[ed checIL 

8225/7817 

Jupateco 73
 

7657/8299

Jupateco 73
 

7724/8299 
Jupatcco 

75(,9/7711 (7C) 

754217810 

Jupatcco 73
 

806718126 

Jupeteco 73
 

7743/8126 

Jupatwc. 73
 

7815/8413
Mrng-8156 

755G/76G7
Jupsteco 73
 

8209/7701 
INIA 66
 

7G95/7701
INLA Ga 

758.1/8299 
Jupstrco 73
 

813118435 

Jup*.co 73
 

"C0318395 
Mc-n-8156 

755918309 

ht-nlg856 

782317617 

JupwI-.o 73
 

7509/77-6
Jupateco "3 

7780/8847
Jupat.o 73
 

Grm-3 
Color 


2 white 


213 


2B 

28 


20 


20 


2 


2R 

2 


23 


2B 

2B 

2B 

2 


28B" 

2R 

2R 

28 


Helht 

r29 

xlI 

£3 

EI 

r I
 

E2 

£3 

F3
 

E 2
 " 

E3 

El
 

E 

E 

£ 

E3I 

E I 

u 

(3t 

http:I,,".x"-NpoxNo66-Ers/Bb-s.1o
http:I1A-SC-.TY


TABLE I-2-B. - Entries of First International Multillne (8156) Classification Nursery which 
were found to be resistant to leaf rust in Lebanon, Pakistan (Ly&Upur),
Egypt (Sakha). Mexico (El Batan); to stripe rust in Turkey (1zmir), Egypt
(Sekh). Ecuador (Santa Catalina), Mexico (Toluca); to stem rust in Egypt
(Sakha). Mexico (El Batan); to Powdery mildew in Iran (Gorgan). 

Entry No. Pedigree and Cross Grain type Height 

15 Hopps-Ron x Kal 
CM-8874-K-IM-3Y-2M-OY 2 Red El + 

38 We x Cno "S" - GaUoISx 
CM8953-B-IM-IY-4M-0Y 2 Red El 

45 r(SD648-5-8156/Chr x Son64-KI-Rend)
Bb-CalI/ Zbz CM-8963-A-IM-lY-7M-Oy 2 White N 

56 (Tob-B. man x Bb/Cdl) Sx 
CM8972-F-IM-13Y-2M-OY 2 Red N 

67 Tob "S" - 8156 X CC-INIA 
CM1208-IY-6M-2Y-3M-Oy 2 White E2 

81 Cno-7C x CC-Tob/Sd648.5-8156
CM4756-12Y-1M-3Y-3M-OY 2 Red El + 

9r Bb-Nor67 x Tob-8156/Ron
CM5456-G-lY-1M-I Y-IM-0Y 2 Red E2 

99 Cfn-Cno "S" x Ron/Bb-Nor67 
CM5463-D-IY-IM-IY-3M-OY 2 White El 

108 Bb-Cno x Rfn-Cdl 
CM5597-C-4Y-iM-IY-i1 -OY 2 Red El + 

137 Bb x CC-Cno2/Tob-8156 x Bb 
CM5793-G-8Y- 1M-ly-IM-OY 2 Red E2 

146 Brochis "S" 
CM5872-B-8Y-IM-2Y-41-OY 2 Red El + 

148 Brochis "S" 
CN5872-C-lY-I M- ly-3M-Oy 2 Red El 

152 Brochis "S" 
CM5872-C-lY-1M-3Y-2M-OY 2 B El + 

154 Brochis "S" 
CM 5872-C-1Y-5M-l Y-2M-OY 2 Red El 

156 Brochis "S" 
CM5872-C-l Y-5M1-2Y-lIM-Oy 2 White El 

157 Brochis "S" 
CM5872-C-1Y-5M-2Y-21-Oy 2 White El 

164 7c/Cno-Chr x On 
CM794-1IM-lY-lI.M-3Y-l',1-OY 2 White E2 

173 Cno-7c x CC-Tob/Bb-Nor 
CM 1671-30M-IY-4M-3Y-3N -oY 2 White E2 

174 Cno-7C x CC-Tob/Bb-Nor 
CM1671-30M-IY-4M-4Y-2M-OY 2 Red E2 

175 Cno-7c x CC-Tob/Bb-Nor 
CM 1671-30M- IY-4M-4Y-2M-OY 2 White E2 

189 Tob "S"-8156 x CC-INLA 
CM 1208-1 Y-4M-3Y-2M-OY 2 White E3" 

192 Tob "S"-3156 x CC-INIA 
CM1208-9Y-6N1-2y-1N1-Oy 2 White E3 

253 We x Cno-INIA 
CM7585-1M-2Y-IM-OY 2 Red E2 

256 D.Man-7C x Cdl 
CM8186-B-6M-5Y-3M-OY 2 White E2 

277 Cno "S"-Cdl x 7C 
CM8974-J-5M-IY-OM 2 White El + 

282 Brochis "S" 
CM5872-C-IY-IM-3Y-M 2 White El 

284 Cno-7C x CC-Tob/Bb-Nor67 
CM 167I-301-IY-4M-2Y-0Y 2 Red E2" 



TABLE 1.2.1).-	 Etri-es in the 2nd. international Multiline (8156) 
ClasLficetIo Nursery (RIIC) - Red Grain. brown 
Chaff. 

Cross 	 Pedigree 

A. COMPOSITE 

3rd ML- 15 llopps-Ron x Kai CM-874-K-LI-l V-CM 

6a Non-To), "S" C1M-770S-3%I-IV-2MI-2V

82 lI-12300-Tob~t. x CnoSI CM-16045-20M-GY-CM 
sx 

86 Cno-7C A CC-TobISDG48- C\I-67S6-I2V- I%-3 V-3M%-

5-815G CVO 
- While Gramn 02 (Cno-7,C A CC-Tob/Cno"S CM-II377-A-IV-SM-4V-TABLE 1.2.C.- Entries in The 2nd. International Multillne (8156) 

CIansIflestfgh Nursery (WRCI 	 0\1- No Gc)Kal
Brown Chaff.12 	 TbHM aI/d1S 

I V-CM 
132 K 1,o-Cdl x Zba C\I-8935-D-5\I-3Y-3\t-

Cros PdigeeCno-7C 	 A Cno-InIaISX CM -8943-F- I\-2V-SI-

We a Cno"S"-GaUoISX CMI-8953-U-3Mk-2V-IMI-A. OMOSTE139 

Vern A Cno'S"-7C CMI-40IS-23Y-IM-IV-2M,
3rd ML- 9 Ron-Chon A fb-NorG7 CI-S484-F-$V-4!4-2V-	 OV%I-CY 

144 C.-Cx CTo/S 	 CMV ?GIYI\-YII 
61 Cno-7C x CC-To),/1l- CM%-I671-3CI-IV-4MI-3V-

648.Cn-8156 d(CLb6- C-S2-t8-M
NorG? 3M-OY 	 a 

15 lo-M Intal(7C)x G4 	 C2M,-CV2II8-I
89 CC-lIa A 7C/We CM-S430-I:-IY-IMI-2Y-	 MOna1bIM0- IY-OMlI~ 

169 C)al x Ib-CnoolC 	 C\I-S145-D-4V-3MI-2Y
74 (Cno"S'/Tob-CC A Pato) CM-l6493-II-IM-2V-CM 

93 CC-". (Ax x Nad-LI(i4I CM-IIGG3-E-IV-IM-IV- It. COMPOSITE: 
Bb) OM 

118 We A Cna"S"-No 66IZbz CM-89S4-fl-IM-IY-IM-_ 3rd SIL- 15 Ilopis-llom x Kai CM%-8874-K-IM-I V-CM 
I V-CMI
 

130 (We/Lib-Inla aIn1&-Iibl7C CM,-8625-f-lM-4V-14Co 
 aC-oSI M4--2VItI-M 
4 n-CxC-o/t) Cf4S-2-%-YIM 

x Tob-CnooS' 0CM 
157 Coo-Bb A Cdl(7C/Llfb-tols 	 C\I-58i2-C-IV-5\-2V- 1164S.S-8l5G Cv 

151lirchis S" - Cno-lU) x 	 CM%-S872-II-8V-II-2V-2%Ia Ird-8b)JSI-0 


166 Tob-8156 it CC-Lnla CI-I2C8-IV-4\I-3V-2M-
 CdI(* /I~bO-fl5) O 

Cal x 111-Cno/7C CM-S345-(2-4V-3'l-2V-SI
174 Perleo"S" *Ca1(21931- I-34886-I7Y-4M-4V-IM- 169 3 

28 VOY	 318SM-~ -1VCl
C53 a Gb 1566i)Cno No 3Y-OM 

PC -1600 IMo.66-11bICno x Nad- CMt-375-F- IV-IM-IV- C. COMPOSIT)
 
(y73-741 ChrSl 7C C.M
 

ML- 53 Cal x fib-Cno/7C CM-534S-l)-4V-3SI-3VB.CMOIE3rdIl. OMPOITF4M 	 -7 V-CM\ 

59roio "I V-CM3-YIMI-M 
3rd ML- 0 Ron-Chs x Bb-Nor 67 CM-S484-F-SV-4M-2V-


IN-V83 1lopps- Ron x Kai CMI-8874-K-IM,-IV-IM
69 CC-Inisa A C/We CMI-5430-C-IY-IM-2V- V-_O\ 

157Dr\t sIM- V-C ~ 88Y 50 -Ka1i 3 -35I88- SM-(fI -1IY
17Bohs""CMt-5872-C-IY-5%I-2V- CM SM -CV_ 

9I (Cro-7C x CC-Tob/Cno"S CM\-II3i7-A-1YV-8M-3V
25E45-SK-2322 2M-CV 

205E 457-SIS-i0392-No) 	 KAI OM 

C. COMPOSITE 	 D. COMPOSITF: 

III C,.o-?C a Cno-In~a/SX 	 CMI-8943-lI-IM\-3Y-5M3rd ML-210 E 6254-NSIKS-72L41 	 3rd ME 
IV-CM1
 

201 E 6C57-K.S/KS-72L27 16w n""GloS
 
I V-CMl 

142 Vern A Cno"S"-iC CM -4015-23Y- IM156 Broehis "S" 	 CM-5872-C-IV-5M-IV- - IV- IM 
3M -CV CV 

88 7C A Tob-Co S"1KaI CM1-8865-D-4M1-1VY- IM 
154 llrochls 'S' 	 CMtSl72-C-IV-IM\-IV-3M2V-CM 


77 Wa n-o67z CM-S954-8-7.M-1V-IM-
 15(r07)2 CCTA 	 CV 
SS(Co7C CM-lG70-IM-4V-2%I-IV-WeooN66Zb~ ~ O z 

171 Cal A DS-Cno/SX CI-534S-D-4V-3.M-6V

188 We a Coo-this 	 CM-7485-I\I-IV-SM-iV-

U. COMPOSITE: 

3rd ML- 15 IHopps-Iton A Nat CM-8874-K-II-I V-CM 

8 V5CL-Ka1 
3 35I00-SM-(I1-3I V-CM

151 Brochis "S' 	 CM-5872-Ij-8V-II-2V
2M -CV 

http:Chaff.12


TABLE 1-3-E.-	 Spring x Winter 
and high level of 

( (Winter wheat) 

Trticum aesalvum 

(Rumanla) 


Bezostaya 20 


Bezostaya I 


Lii/tn 

2 
Son 64-SS 

Yamhll) 


(CD-Pl01 a GoaIPIOl)Drc 


(C-POIxRoedel-Swgon 92 

RouaalkI 

S13-Aobakamoughl 

Poocheau 

rPch(kI54A-NIO8 x K1541)NarSB-7 
(KIS4A-NIOB a KtS4DlNarS.9-hofV 

IlnIV(K S4A-NIOB a KtS4 /NarS9) 

Marne Depres-Poncheau 

Cleo-Pch 

CD-Pch 

2 
lortunala Cl 1370 

Capiole 

F combinations aowing outtandng agronomic characterltlcs 
Jtripe rust resltance (N.V-74). 

0" (Spring wheat) 

Jupatrco 73. Cro "S" - Gallo. ,Mochis 73. Perico. Tito 
"S Rigo "S". Cno-7C a Torim "S" 

.Jpateco 73. Perico. Cno "S" - Gall 

RoI2. Cno "S"-CaUo. Perico "S". Callo 

Pchlhutta "S". Emu "S". Cno "S" - PJ62 a Galo. 

Rigo "S". .Mochil 73. Erection RGA. Cno 
 "S" - GaUo/ 


Kal-Db a 7C-Nad63.
 
Jupagrro 73 "S". [tb-Kol. ChaJ2. CC-lnli"S" a Cal. 

PichUiiola "S". TI, Rb-Callo Cal. F'ury. Cno "S"- Gallo0Mochis 73. Prrico. Grajo 'S. Ifork. Eagle. Roque "S'..Soty. Carpom€to 


Ihonk. Ju.pte.o 73". 
 'WZ~Iflb- a 

Ifu"5". Jupitco 3"S". parrow "." IlorkJ*i Bobxlo 


o/POIDr Jpteo S" pii-ow"".flrkBbio
muS"
Rb-Cailo. Gallo. 	 S"UbelulaCno "5"-Gallo. Cno-Pj62. tluho. 

Cno-7C
 
. 


Phllhulla "S" Cha2. Torim 73. Cno "S"-Gallo. Fury 


C"o "S"-Gatlo. CC-loia "S" x Cal. Ju~stco 73. Gallo. 

Pury. %.ochis73, Tanora 71. PTrico S" 


11obIo "S", JopatecoIork 'S". K I- fb. Emu. 'S" . Sparrow "S" . 

Rr RAF. Chaoait#2. ltb-CnoINad-Chr a Sr. 
Pichshuia "S". Emu "S". 11o11lo "S" 


7C x Tob-Npo. Iork, C o "S"-Gallo 
 . Ib-lla. TIto "S".M onch., "S". (l b ito 'S". llroch 	 '," " 

Pury x Cno "S"-o6G. Pj62-Cal. ZZ"S". Gto-7C afIb-Cno. Cal Lu. Ka)-llI, x C 71"S"
1
 

Kal-libI Pavvn "S". Emu "S". Sparrow "S". Kal-nt xCj7l"S' . M. II- a Co "S"  7CICC.11ork 	 Caiaro "S". 

:mu"S". Plchthuila, tIrochis "S". Wkho. F ry x Cno "S"-VoCr. Choh. Gto-7C a fib-Cno. 	 Trifon "S". Alondra "S" 


Coo "S"-Calo. CC-Ina a Cal. Fury a Cno "S"
o - CalNad. Cal-PJ62. TobG6-ls. Man a I b. Pichlhulal "S4 


PI:h~hulla "S". l'ury. E;rctlCn 
 JICA. KM|2 a Kal-lb 

TABLE 1-2-t. Continuation. 

o (Winetr wheat) 

Hq-Son64 x ll-S0-38-VgIO 

Mo-Vg 8316 

Cadet 

Cleo-Pch 


Pch(KtS4A-NIOB a Kt48 B/Nar$9) 


Sava 


55-1744 


Ymh-Jar66 

lirevor 

MarZato 

Marl Nimrod 

Jose Cambler 

Pumafrn 
2
 

F.Aur /SK"S"-CD a Pch 


N S 732 
73-C 

Aurora 

A u or 


8

Car 58. 1 2-Dr 


6 3 9
 
.18 .66.7-Nfyo "S" 


ND-PlO 

PjG2-lfn)V 

Rlbeel 471 

EL-CD 2 
Car 284 

Kavka. 

Splrnd.-ur 

U' (Spring wheat) 

Pichlhula "S". Coo "S"-PJ62 a Gallo. Hark 

TL36SA.34-SX a CC. WWlS/Ptb-On a J1. Boblto 

Bobito "S". Kai-Bbx CJ71 "S". Iiork. Zoptiole "S" 

Pichioulia "S". Sparrow "S", Jupateco 73"S"
 
Zopilote "S", RRq'-"-So4y. WVIS. AFA
 

Yecora 70, Torim 73. Tinorl 71
 

No66-%kS 1657 a 
 KaI-Ub. Jupateco 73W'S. Zopllote 1.
Pin a Coo "S"-7CICC. TL365A.34-SX
Pm•Co""*CC.T.8A3-X•	 a CC 

Fmu "S", RobLto "S", Tito "S". W."RJ o-We a Ron 
5S948.AI-Sta. ElTts . Topo "S"-NarSB. Perico "S"
 

Coo .S.CtUo. CC-lola a Cal. S948.A1-CnO ".
x Cno FG 

Roque 73. Mochis 73. Tanri 71
 

Perico. Grao "S". 
 Plch t. Kal-Ska a 	 Cno "5 " - intl "S' 
CnooChr

%
 

Pichihulla "S", Mooncho 
 "S". HoUUo "S". Emu "S"
 
Coo "S"-Gallo. Cno 
"S"-7C a Tgn. Erection RAP
 

Ilork. Tucan "S". 
 Era a Cno-7C. Son-K.Refd a Coo-CC/ 
Tob 

C • Roo. CC -lolx 	 "5" a C al 

Coo "S"-al|o. (Cha a kteog-8lS6/Coo "°"-Calxo) Etoack
 
Craeo "S". Inl/Pato a lola-Npo, Cal-PJ62
 

Emu "S". Sparrow "S", Hork 

Roque 73. ZopIlote "S". Yr a Son-NY5207.S5/Cao '5"

7C a Cto
 
Ron#2. Cno "5" - GaUo. 
 Mochi• 73 

Moocho "5". Hork. Bo""to "5" 

Pichthulla "S". Bb/Pato a lla-NpoCno "S-(Arg). Erection RCGA. Grajo "S" 

CIANO 67. Chanate#2 

Tnrim 73. Jupat-co 73 

I 



TABLE 1.3.F.-

N4ame 

Aloncfra"S" 

Anaiuac I'75 

Ants 

Art 


Bet Dalian 

nwlebird 4.A 

Bob33o' 

13l1110I, 

llrochis"S" 

Dcy 


Dflre 

Calandria 

Calonti 

Ntarc,.a Julret INTA-MJI KI.Hllnd-S&m 64 

M-. tufn Nief SonoC4a SIkE-AnE 

M, alcanl Mac 1.JI-NIOtt a Ant: 

ochlxi 73 S., 4-Ki1c. x 1335S" 

Pediree 

Timopheei parwa 

WW16 

V238-6843 

CM-8327-C-9M-4Y-
3$6-0Y
 
V 238 


Minnt 11-62-64 

(14-1162-21-iA-1Y-
OM)

CM-1162-21IA-2Y-

-72-9Y2-Y 

CM-65S3l-2!-ONI-6Y-

2ljf-OYf
 

3-229eic 

i3379Y6.-Y
13179Y6.-Y 

SO2Ml-OY 
C!M-58i6-C-3Y-3M-
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1.3 Durum Wheat
 
1.3.1 INTRODUCTION
 

Durum wheat is a major food crop in moct countries around the Mediterranean Balin.
 
It also is important in East Africa, the Near and Middle East, India, the USSR, and some
 
areas of the Americas. Worldwide, an estimated 30 million metric tons a year of durum
 
grain is produced on 27.3 million hectares. Only a small part of this amount enters the in
ternational market and is used for pasta production. The larger part is consumed
 
by the producers for different types of bread and for local dishes (couscous, bulgur and
 
chapatis). Table 1.3.A shows area, production, and yield data of some major durum areas.
 

Traditionally, the durum species has been grown as a rainfed crop. Water supply,
 
temperature regime and other environmental factors usually are inadequate during at least
 
a part of the growth stage of the crop. Frequently very low levels of management are
 
applied to durums in the traditional durum areas. Finally, the traditional varieties
 
(with low yield potential due to lodging and disease susceptibility) still prevail in many
 
countries where durums are a major crop. These factors may account for the low producti
vity of the crop that is indicated in Table 1.3.A
 

Focusing on the above problems, the CIMMYT durum wheat breeding program initiated
 
as an independent international program within CIMNYT in 1968, aimed at assembling, screen
 
Ing and exploiting the genetic variability contained within the durum species. The central
 
idea has been to create improved germ plasm combining high grain yield potential, wide
 
adaptation, broad disease resistance to the major diseases, drought tolerance, and accept
able quality. The improved germ plasm obtained after the first years of breeding efforts
 
has been made available quickly to all national programs concerned with improving durums.
 

1.3.2 MAJOR ACCOMPLISHMENTS: TO 1974 

1.3.2.1 Widening the Gene Pool Base 

At the onset of thit international breeding program, it was clear tnat first 
priorities were: a wider genetic variability and broader disease resistance. 
 The early

phases of this breeding program were directed at these two objectives. A durum germ plasm

bank was assembled using the USDA durum world coll.icticn, as well as germ plasm supplied

by the National Programs of all countries where this crop is grown. From this bank, du
rums were screened for resistance to diseases such as stem and stripe rust, Septoria sp.,

mildew, and fusarium. This work continues, in collaboration with the National Programs

of Algeria, Tunisia, Turkey, Ethiopia, and (with the assistance cf Cr. G. Saari, CIV1MYT's
 
regional pathologist) Lebanon. Sources of resistance to all major durum diseases have
 
been identified, and now are used in breeding program of more than 5000 crosses a year.

However, CIMMYT breeders do not anticipate production of a line or variety with rcsistance
 
to all major diseases. If one should be developed, its resistance would be only transito
ry. New biologic forms of the pathogens are arising continually to frustrate the develop
 
ment of such a universally resistant type. Thus, selection for resistance to the most
 
Important diseases is attempted on a regional scale, rather than on a worldwide basis.
 

1.3.2.2 Breeding for Yield and Adaptation
 

Considerable gains have been made in increasing the yield potential of durums;
 
a major proportion of the success is due to the improvement of both plant type and head
 
fertility. The first short durums had some degree of sterility that was detrimental to
 
yield, however current yields are much improved. Table 1.3.B shows the gain in yield

potential of the newest durum varieties in comparison to older selectionsIn wide adaptabi
lity, the new durum germplasm compare favorably with bread wheats. This can be seen by

comparing the performance of different durum lines against the bread wheat control as
 
charted for the various International Durum Yield Nurseries shown in Fig. 1.3.A. Nonethe
less, CIMMYT breeders are aware that a great deal more work would be required to transfer
 
this breadth of adaptability to most breeding materials, and to a range of maturity classes
 
that would fit in various farming conditions.
 

1.3.2.3 Shortening the Time of Maturity in D'rums
 

In aa International Breeding Progra, such as CIMMYT's the advanced breeding ma
terials shoul?. represent a continuous range Qf maturity classes; from the very late to the
 
very early maturing. CI'ITYT breeders feel that one special type of maturity is of extraordi
nary importaice in view of the large area wnich would benefit from it. All tMcditerranean
 
countries nfie.i varieties which possess a relatively long period from seed germination to
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-- but which will also mature as quicUly as possible after heading, because hot
flowering 

winds and drought in those countries threaten any crop with a prolonged grain filling
 

stage. CIMMYT has made crossea to obtain such varieties and the F1 and F2 seed is being
 

sent to Algeria, Tunisia, Turkey, Lebanon and Ethiopia for screening under the local con

ditions. Table 1.3.C compares the maturity of this germ plasm with that of slower matur

ing varieties.
 

1.3.2.4 Breeding for Disease Resistance
 

seem to be a necessary condition for stabilizing
Resistance to major diseases 

crop yield. Unfortunately for the breeder, the pathogenic 2opulations are so diverse and
 

changeable that no durum variety can be expected to prove resistant under all climatic con

ditions, nor to be resistant for any great length of time. 
 Hence, CIMMYT's strategy in its
 
identify those genotypes possessing the broadest disease
international nurseries has been to 


resistance and to breed these into high-yielding, improved germ plasm. It is hoped that
 

some of this resistance might be a combination of both specific and general resistance,
 
thus enhancing the protection against the pathogenic pcpulation. In practice, selection
 

a source germ plasm the segregating
for resistance is done on a regional basis; using as 

populations which CIM14YT distributes to National Programs on a worldwide scale. Attention
 
is focused primarily on controling diseases caused by stem and stripe rust, Septoria
 
tritici, powdery mildew, and fusarium, which are the most serious hazards to wheat produc
tion. Table 1.3.D is a summary list of the more outstanding lines for disease resistance.
 

1.3.2.5 OLher Strategies of the Durum Program
 

Work continues on the incorporation of some winter hardiness into durums. For
 
this purpose, over 250 durum winter types were vernalized; and will be crossed during the
 
spring of 1975. Also, in 1974, more than 3200 F1 seed crosses were distributed to National
 
Programs in Algeria, Ethiopia, Lebanon, Mexico, Tunisia and Turkey. The strategy is to
 
distribute a wealth of germ plasm in the F1 generation to those countries having the ex
pertise to fully exploit the genetic variability of this species.
 

1.3.2.6 Frost Damage to the Durum Summer Nursery 

During the summer of 1974, an early killing frost struck the high Valley of Tolu
ca. This frost completely destroyed the nursery; not a single plant was saved. The
 
breeding program was set back one crop season, and it was necessary to use the reserve
 
seed to prepare the Winter Nursery. Fortunately, before this disaster, the nursery had
 
been evaluated for stripe rust resistance, and the breeders could discriminate and discard
 
susceptible families from the reserve seed. CIMMYT breeders noted that the early genera
tion material - F1 Top and Double Crosses, were complete losses. (These cfosses will be 
made again during the spring of 1975.)
 

se ere
 
heat 

In where durum grows on reltdualay-muring - the reas w10i 

moisture, early varieties ore lesseffected by the 

H onset of high temperatures.late-maturing 
variety 

danger of frost hea ands 
hot winds 

Vearity In Mediterranean areas where durum grows on rain 

that falls during the growing season. S variety with 

H normal developmrent, but acceloeated r ipeningescivesliata-iiatrirng 
both the danger of frost during flowering and pro.variety longed exposure to high temperatures and hot winds 

Vai ripen during ripening. 
W ithacce r ted rpen n gl 

I I I I I 
20 60 100 140 180 

days after p lnteng 

Schenatic example of the advantages ofdurums with early maturityor accelerated 
ripeningIn certain areas. (P = planting. F = flowering; H = harvest). 
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1 1X,. U AN OVERALL LOCATIONS FOR YIELD OF BEST FIVE VARIETIES AND BREAD WHEAT CONTROL. 

IN THE INTERNATIONAL OURUM YIELD NURSERY (IDYN) 

O000" FIRST IDYN 1969-70 SECONDIDYN 1970-71 THIRD IDYN 1971-72 FOURTH IDYN 1972-73 

4500

4000

o 3500-- "- " 
4 Wj 

C 3000- i 

2500""- to 
It 

w 
x 

<4 

2000.- 9- s - "3 

0U U)II' = C) F-t 

T.. 1.3.A Aroa planted to duru~n wheat, durum production and mean yield of durum wheat
 

in the worlds major duru areos;. 

Region Area Product ion YielId 
x 1000 ha x 1000 t t/ha 

East Africa 1,000 700 p.70 

North Africa 3,600 2,700 0.75 

Ne.'r ,nd Middle V.ast 5,000 4i,900 0.98 

uss5 16, 00 8,000 .II 

European 1dterrancan 3,100 t2,000 	 .55
 

USA and Canada 2,850 5,700 2.00
 

India 2,750 2,100 0.75
 

Others .3.700 2,800 0.75
 

.WORLD 27,300 30,000 1.10
 

* Sources a) Durum Wheat: New age for an old crop 
CIMMYT Today No. 2
 

b) 	Produktie durumtar-e in Italie en de wereld
 

Bureau Landbouwraad, Rome 1975
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TABLE 1.3. B. - Yield improvement at different stages of the 
durum breeding program in Mexico. Data from 
yield trials at CIANO experimental station. 

Variety 	 Height Year released Yield Kg/ha 

Tehuacan 60 Tall 	 1960 4200
 

Oviachic 65 One gene dwarf 1965 7000
 

Chapala 67 One gene dwarf 1967 7000
 

Jori 69 	 One gene dwarf 1969 7700
 

Cocorit 71 One gene dwarf 1971 8300
 

Stork "S" One gene dwarf 1975 8600
 
(Proposed for release)
 

TABLE 1.3.C.-	 A comparison or durum varieties with a short post-heading 
maturity period against longer maturing varieties. Data from 
CIANO 1972-73, 1973-74. 

Variety Height Origin 	 Days to Days from heading 
heading to maturity 

GROUP 1
 

(Fast maturing varieties. 50 days or less after heading) 

Cfn-Mca x Cr"S" Tall Mexico 113 39
 
Bo "S"-Castelnuovo Medium tall Mexico 111 39
 
P1 - 264440 Tall Greece 110 40
 
Stork "S" One gene dwarf Mexico 82 50
 
PI - 306656 Tall France 82 50
 
80/57 Tall Unknown 83 50
 
Cocorit One gene dwarf Mexico 86 50
 
Gaza 277 Tall Australia 86 50
 
Candeal 11 Tall Chile 100 50
 

GROUP 2
 
(Slow maturing varieties. 55 days or more after heading)
 

D-67-2-12A-7A-0A Medium tall Tunisia 81 57
 
Zenati Bouteille Tall Algeria 80 57
 
Biskr Bouteille Tall Algeria 85 57
 
D-56-27 A Medium tall Tunisia 80 58
 
Mariza Sadovo Tall U.S.S.R. 86 58
 
Flamingo "S" One gene dwarf Mexico 92 60
 
Cr "S" - Gs "S" One gene dwarf Mexico 90 64
 
Maghrebi - Gaviota One gene dwarf Mexico 90 74
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T.1 	3.D Selected durum'varieties used In the breeding program as sources of disease resistance. 

ata taken frcm AOISM 1971-72. 1972-73 and 3rd ACII1972-73 

Stvm rust reaction 

South West fast North 

Variety or cross Genealogy 	 Origin Asia Asia Africa Africa
 

S ft
 
Surum var. 214 Uknotm M ft 1A f
 
vehuacan 60 Mexico MR "A S MR
 

Jorn 69 	 Mexico MR ft S S 

Hercules 	 Canada MR t 

Cocorit 71 	 Mexico MR MR S Nt 

Anhlnga 'IS" 22234-52M-Y-m-0Y Mexico MR MR S MR 

Flamingo "S" 27582-9"-$Y-IM-OY Mexico ft ft MS It 
Flamingo "5" 27582-8M-I3Y-ZM-OY Mexico M ft S ft 
O.dwarf S.15 a CS"" 333t2-7Y-2F-IY-OM Mexico MR AR S Mt 

Maghrobi Tunisia ft ft MS R
 

ells USA it t MS It
 

Leeds USA t It MR t
 
yard USA t ft MR ft
 

Stripe rust reaction
 

Zenati-soutelIle Algeria ft t MR It
 

Senator CapeIll Italy MR At ft
 

Tehuacan 60 
 Aexico 	 - Mp ft ft 
- t t MRMexico 

Cocorit 71 Mexico MS Ms Mft ft
 
Flamingo 'S" 27182-8m-I)Y-2M-OY Mex Ico S. MR ft
 
Flamingo "S" 27582-18M-I2Y-m-S00Y Mexico t ft ft ft 

Flamingo "S" 27582-9M-aY-IM-0Y Mexico t ft t ft
 

Cr"S'-Gs"S" 28980-28Y-13M-500 Mexico ft HS ft t
 

Crane "S' 23055-56M-iY-1M-OY Mexico A ft MR t
 

Gavlota 'IS" 31725-3m-d-i-0Y Mexico Mt It MR t
 

Maghreb t Tunisia ft It t It
 

Jorl 69 


Septorla tritici 	 reaction 

INtAT 69 	 Tunisia - MR MR t 
Unknom t S ft
 

Durum var. 2. 

T.turgldum 

Unknown ft MfAt ft 

- ft MS ft
 
Gerardo 66 i ta'ly - ft ft

Gerardo 512 	 Italy 

, 


61-130 a Lds 
 USA 	 ItS M5 -

Leeds USA - * ft
 
So~bi "5" 21263-5y-lY*2Y-3M-2Y-02M Mexico ft MS ft
 

Cr"SI-*Gs.*S" 28960-28Y-I 3M-500Y 
 Mexico - f MIS t
 

Gavlote 31725k0M-P1Y-O1VM Mexico - t S R
 

PllIcano 25609-2M-Iy-.i Mexico - ft fta 


Anthinga 22234-52M-3Y-IM-OY Mexico - It S S
 
MSFlamingo 27582*8N-13Y-2-OY Mexico ft S 

Powdery-mildew reaction 

Tehuacan 60 	 Mexico - t ft 
Ptxico ft - t
 

Pe I Icano "' 25609-2M-iY-I Mexico ftA

Chapela 67 


* MR 
USSR * ft 


Ourum var. 2 

JeofarI 


Unlow n * t ft
 

iNRAT 69 
 Tunisia t - t 
Maghrabl Tunisia Ift - ft
 

Senator capell italy ftA * t
 
Italy - MA - ft
 

Gerardo"166 Italy 

Capelti 


- ft - MR 
Canada * ft - ft
 

wells USA - ft - ft

Hercules 


USA - t ft
 

61-1)0 x Lds USA - t - MA
 
Leeds 


Fusarlum reaction
 

France Poland 

T. turgIdm 	 Unknoin t 
aghrebi Tunisia S MS
 

Lakota 
 USA $ ft
 

r*'"-PIc'*" )1724-33M-Y-Om Mexico MS "
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TABLE -1.3. E. - Recently named Durum Wheat Varieties and lines. 

Year of Country ofVariety name Abbrev. Cross Pedigree Release Release 

Ameal 72 

Avetoro 


Botno 

Creso or Croeso 


Crosby 

Dicle 74 

Egret
 

Gaviota 

Gediz I 

Hercules 

Huevos de Oro 

IbisT
 

Kingfisher 

Kiwi 


Maghrebi 72 

Maristella 

Meauca 


Petrel 


Plover
 

Rabiconio 

Raj 911 

Rolette 

Ruff 

Rugby 


Snipe 

Stork 

Taganrog i. Dal 

TIldillo 

Valfiora 

Valsacco 


Valgerardo 


Valgiorgio 

Valselva 


Valnova 

Ward 

Wakooma 

D68.11 


Aal 

Ato 

Gta 


Ho 


Kiwi 


Mca 


Ptl 


Rabi 


Stk 


Tllo 

Ward 


Brant "S' D-24102-4R-4M-OY 1972 Mexico/
" In Tuniola BDI830 ' Tunisia

Jo"S"tGl "S"/61-130x60-15) D32864 1972 Mexico 

Sister of Ward 

MaxZxCpB144 Mutant 1973 Italy 

Ld2 /St464//Leeds C117282 (D67-15) 1974 North Dakota 

Cocorit 71 1974 Turkey 

Cr"S"(T.pol. 185309xTpol - D-31725 1972 Mexico
 
Tc /GilI S")
 

RL3097/RL3304/ /Stewart/RL3380 1973 Canada
 

r(Cr"S"/Stw63-GIdBaU x Stw63) D28981-14Y-6M- 1974 
 Mexico
 
ST4647 Mex. Dw. 500Y-OM
 

Jo"S"(T.Po185309xT. PoIE-Tc 2 D-31810 197.1 Mexico
 
GII"S) 1)M69-2 E
 
GII"S"/Br. 180-LkxGz-61.130 D26842-21Y-3M-OY 1972 Mexico/Tunisia 
Capeiti x Dauno Il1 1973 Italy
 

Stw63(GII"S"/C18133-2h- D31613 
 1972 Mexico
 
Candeallfen 2 x C8)

(Ld357E-Tc xGllIS /T.turg.) CM-601 1972 Mexico
 
Cr"S"
 

AA"S"(CPE-GzxTc 3 /By2Tc) D31733 1974 Mexico 

I1Yt54-N10BxSt464)Tc 2 7 U-20528-4R-IR 1975 India 
Nachitschcvanicun -

Leeds x PI from Ethiopia D65-17 1973 U.S.A.
 

Sister of Ward 

Gerardo VZ469 (2 1 5 6 3 /61-130x CM-470 1972 Mexico
 
Leeds)

(Capelli x Candcal Ita~lano) x 1963 Argentina

(Candeal x Taganrog) (17-12-4)

21Y4-AA"S"(D. BuckxD#2 E- D28951 1972 Mexico
 
Tc ILK) E
 
Giorgio GVZ532 1973 Italy
 

Giorgio GVZ451 1974 Italy
 

Gerardo 
 GVZ512 1973 Italy
 

Giorgio - Capelli x VZ156 GVZ447 1973 Italy
 

Gerardo GVZ572 1973 Italy 

Gerardo 
 GVZ598 1973 Italy
 

Ld/3/LI)357//C17780/LD362/4 CT15892 1973 U.S.A.
 
Leeds S"
 
Lakota x Pelissier 1973 Canada
 

INRAT 6g x BD 17 08-BDI41gxBDI705 Tunisia
 
BDI705
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1.4 Barley
 

1.4.1 	 INTRODUCTION
 

The CLIMMYT barley program, now in its third year, continues to follow the pattern
 
The aim is to develop high yielding widely adapt
established earlier in the wheat program. 


ed stra!ns that can be used in barley-producing areas of the world. Emphasis is being
 

placed on improving the agronomic type and the adaptation of the crop, as well as in im

provement 	of nutritional value.
 

At the beginning of the program in 1972 large numbers of varieties were collect

ed from many countries, including well adapted varieties and strains from Mexico's National
 

Screening 	and genotypic selection has been conducted on this broadly based genetic
Program. 

material in each subsequent cycle. 
New strains from national, regional and international
 
programs have been introduced continually; providing a concentration of superior strains
 
with different characteristics in the Crossing Block.
 

More than 350 .ines and varieties are now being used in the Crossing Block, and
 

these have been classified for:2-row or 6-row types,yield potential, disease resistance,
 

earliness, lodging resistance, high-protein, and lysine. Multiple crossing is being used
 

extensively to move the desirable characteristics into superior lines. Single crosses
 
are used only in specific cases.
 

In the 1973-74 cycle, more than 1200 crosses were grown at Cd. Obregon. More
 

than 400 double crosses and about 200 three-way crosses were also grown. A total of 350
 

F, bulk populations, and more than 1200 individual plant selections made from double and
 
tree-way 	crosses, are being grown in the 1973-1975 cycle.
 

Early materials are being grown in a special nursery, and lines developed from
 

this nursery will be sent to countries and locations where the growing cycle is short and
 

normal cycle varieties are unadapted because of late maturity. Table 1.4.1 lists the
 

various characteristics and the most promising parents in the CIMMYT Crossing Block.
 

1.4.2 	 NEW DEVELOPMENTS
 

1.4.2.1 	 Adaptation
 

One of the great deficiencies in barley has been its lack of wide-adaptation.
 
initial stages have now been moved through six generations;
Materials developed in the 


backward and forward, from near sea level in Northwest Mexico to 2,300 m. a.s.l. on the
 
Thus, lines have been screened for different climatolo-
Central Plateau near Mexico City. 


gical and 	ecological conditions, as well as for different photoperiods and pathological
 

conditions. The winter nursery at Cd. Obregon has provided conditions for selecting su
sumver nursery at El Batan offers excellent conditions for
perior agronomic types; the 


screening 	for such important barley diseases as powdery mildew, scald, spot blotch, net
 

blotch, loose smut, stem rust, leaf rust, stripe rust, bacterial blight, and barley yellow
 
dwarf.
 

1.4.2.2 	 Disease Resistance
 

During the past two cycles (1973-1974), considerable information has been ob

tafned regarding resistance to particular diseases among the barley materials. In many
 

cases, however, resistance of a variety is masked by susceptibility to other diseases: for
 

example, Rhyncosporium may remove the leaves before leaf rust reaction can be observed.
 

To overcome this masking it is essential that information be gathered from many sites
 
In 1973,
where one 	disease predominates, to isolate and identify the sources of resistance. 


the first 	barley disease screening nursery was sent to a number of cooperators in different
 

parts of the world to supply such information. Some results have been received, but in

creased interchange is essential if the international program is to have its full effect.
 

Cooperators are urged to make a special effort to supply this information as early as pos

sible, to 	upgrade the quality of the progenitort being used in crossing. Local testing is
 

being esed extensively in Mexico at various sites to get this information.
 

1.4.2.3 	 Lodging Resistance
 

On a worldwide basis lodging is one of the principal factors limiting yields of
 

barley. Lines have now been developed with stiff straw and a relatively well anchored
 

crown that allow the plant to stand erect. These lines are now in F4 and F5 , and will be
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tested in 1975 at Cd. Obregon. Varieties with short straw can be used effectively in high
rainfall or irrigated areas. Lines with short straw and gcod agronomic type have been ob
tained for use in such areas, from mutants developei in India.
 

1.4.2.4 Nutritional Value
 

Until the last cycle, the variety known as Hyproly (and croses derived from it
 
was the source of the high-protein high-lysine characteristic. This variety has certain

problems: it is quite 
sterile, resulting in the formation of few kernels; is particularly

susceptiole to most of the foliar diseases; 
and grain-filling is unsatisfactory. This
 
latter characteristic is transmitted to many of the lines that have high protein.

alternate source of high lysine was developed by Danish scientists and Riso through

An
 

irradiation of the variety Bomi. This line, known as Mutant 1508, has a higher lysinc

content (15% above that of Hyproly). Although the protein content is somewhat less in
 
1508, it remains at an acceptable level of about 12%.
 

In previous years, only about 20% of the crosses involved parents with high

quality; and, as indicated, only a few types were obtained with good quality and accept
able agronomic plant type. Currently, almost 40 % of the crosses involve quality parehts.
 

Agronomic type and grain-filling characteristics in lines derived from 1508 are

superior to those from Hyproly. The high lysine character of this mutant is simply in
herited and is determined by a single recessive gene. lines derived from crosses with
F3

this mutant are now being grown. Some of these selections have a high DBC value, and a
 
well-developed endosperm.
 

More than 2000 individual plants, selected from different segregating genera
tions involving either Hyproly or 
1508, were tested for DBC value. Among the crosses in
volving 1508, superior segregates were obtained in crosses with these varieties: Porve
nir, Blanco Mariout, Manker, Godiva, line 11012-2 (dwarf Indian mutant), and M66-85
 
(Minnesota line). Although some of these segregates are not of 
an ideal type, they re
present a distinct advance over the original source variety.
 

1.4.2.5 Earliness
 

The growing cycles in many barley production areas are relatively short and many

var'ut es are not adapted to this environment. Crosses have been made with early types

and th .scharacter has been incorporated in lines. The nurseries for these types are
 
handle conventionally except they are harvested earlier. 
Lines that have achieved re
lative homozygosity, which are now in F5 , have been developed. 
Some of these lines are
 
naked-t -ained, are resistant to some of the diseases, and are high in protein content.
 

1.4.2.6 Hull-less Grain
 

Many of the lines now used for human consumption are of the hulled-grain type.

CIMMYT's program has emphasized the introduction of the hull-less character so that pear

ling the hull from the grain will not be necessary. Normally pearling is done by direcE
 
mechanical abrasion or by soaking. Abrasion reduces the protein and food yield through

loss of portions of the seed coat: whereas soaking may reduce water soluble proteins 
res
ponsible for higher nutrition.
 

1.4.2.7 International Nursery Distribution
 

In 1973-74, for the first time, CIMMYT has distributed a wide range of mate 
rials derived from the barley program. These lines are being tested in 35 countries. A
 
total of 78 sets of nurseries were distributed: including crossing blocks, F2 bulks, and
 
screening nurseries. Field notes on general performance and disease reactions are ex
pected in the spring of 1975. 
 Local testing within Mexico continues in close cooperation

with the National Institute of Agricultural Research (INIA),using their local station
 
system. The first yield tests from advanced lines were sown in the Cd. Obregon station in
 
the fall of 1974, and should indicate yield potential in the derived lines.
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TAZ 1.4.A.- VeiUes end Lines of Barley used for the btroductim of deeirble 
ckiarctere In the CO6MYT program. 

Character 	 Vaeusty or line 

ar4eoi Aian-FasL L lUne, Super preco. Srulaf Man&. Svalof Mrt 

A m 	 Alltco. Celays. Puebla 

w traleth U 66-45, Minn 126. Mim 907. Godly&. 11012-2 (Indian dwarf) 
Blanco Msriout-Godiva lines. Apiaco-CM 67 derivatives 

Otaa resistaee Scald - Gaines. Celaya. Atlas 57. Apt-CM 67, Benton 
Ir ant otum (Both It. satyum and H. teres) - Godly,. 

OC IMU TacTt. Ms I-Mr-T 
Powdeymldew .	 Benton. Chevron C1 9185. Emir. Masurka 

Chevron C1 1111. Cyprus Black A, Artivat
local D 1 

Least rust Aptlaco. Dwg-Apl 
3 
. Apt - CM 67 

at - Cyprus Black awns. Cheyron Cl 1111. 
Benton 

PlvteLd and Lysine 	 Dickson - Hyproly derivatives 
Ui Mutant 1508 deriativce 
Dcksm-nHyproly a Cal. Marlout W(froly x SV0:209-Mart/

w?9)CM4D73-804-A 17 Y
IB-S01Y 

Naked Kernela Manco Maszou-Godiva derivatives
 
Apso-IB IS derivatives
 
Nepal C1 595 

Yield Poat-'a 	 Apteaco - CMG7 - derivatives 
Porvenir - U. Sask. 1744 - N 
Porvenir - U. Sask. 1800 - N 
Minn. 121 - CM 67 - D 

TARLE 1.4.B.-	 Recently named barley varieties. 
December 1974 

Year of Country of 
Vaitety Name Abbrev. Use Cross Release Relese" 

Apam Apm 6 SB-M Siter of Apitsco 

Aptsao Api 6 SB-M Pro-Tol I XV.306-IY-4M-lit 198 Mexico 

BesonI 	 SB-M Conquest z IAckson 1073 U.S.A. 

Berxi 	 2 B*-M Balder z ErIc. 1970 Netherlands 

Banas S SB Vastage I Jet z Vasimore a 1970 Canada 
Pairkasd I Cq 2 

Celaym 6 SB-MIF Pro-Tot I a Cer -Tol I 1972 Mexico 
XV-;633-IR-IM-4Y-2M 

Clipper 2 S-M Procwr x Prior A Austraia 

CM 67 CM 67 6 SB (Ca2if.Marlouts . C12376) a 1068 (C.11ornta 
(Calif.Msarout aClub MSarltut)-

Julia Deli& a Wisa 1968 Netherlands 

Kaes 	 2 SB-M Betse@ Domen 1072 U.S.A. 

Msoker 	 S SB Cite 141 Parkland*ZNDIll2/ 1974 Minnesota 
31 Vaitagel/l 1K LidredlJotun 

Mazurka 	 Hylkams 1148 a leine 4808 1970 Netherlands 

Nordic 6 SB-F Dickson a Cl 4738 a Traill x 1972 U.S.A. 
UIM 570 

Pmrvenir Por Sr SB F Mor a H35-Val (Ertl ? DC-Un) 1964 Mexico 
[ -2698-OM-2fl-IM-3R 

Promeas Pro 6 SB (ErIS s DCI -Un) n I(n-Tch929) 1963 Mexico 
11 -1542-2T-2C-IM 

Pu~ebla Pus 6 S3 Cer-Por a TPIAvI-K /Tol I a 1974 Mexico 
32. M XV-2524-6R-IM -IA-OM
 

M8eyoe S SB IF Washington 3564 a Unhan 1973 U.S.A.
 

3 
Vanguard 2 SB- Bete$ a Kate&s Pirohne 1971 U.S.A. 

Wi 217 23SB-F Boue I Cl 3570 	 Anstralle 

Woodall" 6 SB-F From Vale (Ilossy) ti4 U.S.A. 

Ze0yr 	 2 SB-M Mhe 3149 a Csrlaberg It los Netherlsnde 

Zoe0pils Zoep 6 SB-M Mor-u RI a Pro/Tot I a 1972 Mexico 
Apt XV-136-IM-IY-4M-Y 

LEGEND 

WI N Witer Barley 3 * 3 cow beadype 

SB Spring Barley S * row beastype 

81U * Semi Winter Barley M * Nab 
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1.5 Triticale
 

1.5.1 INTRODUCTION
 

Successful Lriticale research continues and there 
now seems little doubt that

triticales can become a valuable commercial crop, with potential for making significant

contributions to world food supplies. 
 A major task of the future will be to put tritica
lea into production in various areas.In some countries, triticale has outyielded wheat;

Table 1.5.A shows the comparative grain yields of triticale and bread wheat varieties in

Sonora (winter) and Mexico (summer) nurseries over the past five years. These data clearly

show the tremendous improvement in grain yield of triticales, that has been achieved in
 
recent years.
 

1.5.2 CREATION OF WIDER GENETIC VARIABILITY 

1.5.2.1 Developing New Primary Triticales 

Techniques for embryo culturing and colchicine treatment were improved in 1974 
thus substantially increastng the production of the numbers of new primary amphiploids.
 

Table 1.5.B shows the new amphiploids, representing 131 different cross-combina
tions, boti at the hexaploid and octaploid level, that had been produced by the end of the
1973 season. All interspecific wheat-re hybrids cultured from crosses made at CIANC 
and

Navojoa during the 1973-74 
season were treated with colchicine and transplanted to the
 
field at El Batan.
 

1.5.2.2 Winter Triticale
 

This program has a two-fold purpose: 
(1) to utilize the germplasm available in
winter triticales, in winter ryes, and in winter wheats; increase the genetic variability

in the spring triticales, (2) to produce a triticale more suitable for areas with low
 
temperatures during the winter growing season.
 

The Toluca nursery grew winter triticales during the winter of 1972-73; this lo
cation proved suitable when winter types were sown in October-November and spring types in
 
January or February.
 

Selections from the 1972-73 nursery in Sonora were sent to a number of locations

in North America and Europe, including two sets to Oregon State University. In Oregon,

winter-kill wa- severe and only a few CIMMYT strains survived, among those with good frost
 
resistance were selections from Michigan State University, Sweden, and Eastern Europe.

Notes on survival were used to make selections for inclusion in the 1973-74 winter nursery.
 

The 1974 findings suggest that the Toluca nursery offers an excellent location

for: making spring x winter crosses; distinguishing true winter forms from intermediate or

facultative sprinq types; and selecting for resistance to several diseases, and against

pre-harvest germination. 
 It does not, however, provide a suitable means of screening for
winter hardiness. The University of Guelph, Canada became a cooperator during the year

thus providing a suitable testing site for selecting for winter hardiness during the 1973
74 season.
 

1.5.2.3 Cytology
 

Early in 1973, Dr. Perry Gustafson established that Armadillo carried one pair of

D genome wheat chromosomes as a substitution for one pair of the R genome of rye. Numerous
wide crosses are made each year at CI.LMYT, and there is a high probability that other substi
 
tutions exist among the selected strains. This information is valuable in predicting the 
-
genetic behaviour of such crosses.
 

Dr. Arnulf Merker worked on the cytological aspect of the Triticale Program as 
a
post-doctorate in 1974, assisted by Mrs. Margarita Sosa. 
The Giemsa stain technique was

employed to identify rye chromosomes. Numerous triticale strains were examined and the

chromosomal make-up established. 
A series of type strains based on chromosome composition

was set up, and these were .;own for examination to see if plant type changes might be asso
ciated with chromosomal composition. The type strains ranged from triticale strains having
the Lomplete set of R chromosomes to strains with only one pair. The rye chromosomes found

in the type strains are identified in Figure 1.5.1
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The wheat chromosomes that act as a substitute for the missing rye chromosomeshave been positively identified in only a few lines. The chromosomes of Armadillo as
stained in the Giemsa technique are illustrated in Figure 1.5.1.
 

1Dr. Merker has prepared a paper on his modifications of the Giemsa technique, to
be published in Hereditas. Unfortunately, both Dr. 
Merker and Mrs. Sosa have accepted positions elsewhere; r-utine chromosome counts 
are now being made by a technician.
 

1.5.3 
 BREEDING FOR INCREASED YIELD, QUALITY AND ADAPTATION POTENTIAL
 

1.5.3.1 Yield Improvement
 

Grain yield potential has increased notably following the introduction of the
second dwarfing gene from the bread wheats. 
The first strain of this type tCinnamon) was
entered in yield lists in 1971-72, when it outyielded Armadillo, one of its progenitors.

Table 1.5.C shows yield data of some 
lines derived from backgrounds similar to that of
Cinnamon that have increased lodging resistance and increased yields. Over 600 triticale
strains were included in 23 advanced yield test at CIANO in 1973-74. 
 In each test, the
average yield of the top triticale strain was better than that of Cinnamon by 
about one

metric tone per hectare (Table 1.5.C).
 

The new strains appear 
to be more responsive to N fertilization and have better
resistance to disease and lodging. 
 In the Mexico City area, testing is conducted in the
Toluca Valley, in the Valley of Mexico near Texcoco, and on a farm near Huamantla in Tlax
cala State. Test locations vary in altitude from 2,620 m (7200') at El Batan to 3,130 rn
(8600' ) a.s.l. at Toluca. Triticale trials at these elevations indicate that this crop
has a yield advantage that seems 
to be associated with greater resistance to disease, and
with a more 
vigorous growth development at the cooler temperatures. Moreover, at Huamantla
(on sandy soil where wheats do poorly) a few triticale lines showed a decided advantage in
yield. 
During 1973, one strain produced 4.5 tons/ha on a field scale at that location; a

much better yield than the wheat check varieties.
 

1.5.3.2 Pathology
 

Two pathologists from the United Kingdom, J.M. Waller and M.J. 
Richardson assist
ed in triticale pathology over a 4-5 week period in late 1973. 
 They isolated and identifTed
a number of plant pathogens attacking triticalc in the Toluca and El Batan nurseries. A
 summary report was issued in 1974.
 

During 1974, a number of interesting, and possibly important, aspects of disease
 
development in Triticale were observed:
 

(1) Take-all caused by Gaeumannomyces graminis was observed as 
a pathogen seriously affecting some triticale strains in Mexico. 
 Severe lodging, shrivelling of grain

and yield reduction result from infestation.
 

(2) Susceptibility of some triticale lines 
to dwarf bunt, Tilletia controversa
 was noted by R. Metzger at Oregon State University in plots at Corvals, Oregon. 
Several
lines were sown in soil that was heavily infested with dwarf bunt; plants of certain lines
 were attacked. 
Previously triticale had been essentially free of the smut diseases.
 

(3) Susceptibility of triticale to leaf spot, caused by Cochliobolus sativus
(helminthosporum sp), 
was observed at the Poza Rica, Mexico Tropical station. Most triticale lines have been found to be susceptible. Similar observations with less severity
 
were reported from Algeria and Turkey.
 

(4) A severe disease infestation affecting leaves, leaf sheaths, spikes and
awns was reported from Normal, Alabama in the spring of 1974. 
 Septoria nodorum was fDund
to be the causal organism. 
Although this organism was often seen on triticale in several
countries, it was not previously considered a serious pathogen on 
triticale.
 

(5) Triticale and rye strains in the Winter Nursery at Toluca, 1973-74 developed a heavy bacterial stripe infestation beginning in early April. 
 The spring triticales
 sown in January in the same nursery was 
relatively free of the disease; presumably, earlier
selection at Navojoa and El Batan was effective in developing more resistant strains.
 

1.5.3.3 International Testing Programs
 

The oerformance of triticale strains in the 2nd and 3rd International Triticale
 
Yield Nursery (ITYN) was reported in April 1974. Figure 1.5.2 shows that there has been
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The average yield of the top five
a marked improvement in general adaptation each year. 

triticale strains relative to the best wheat check (over all of the locations of each of
 

the first three tests) reflects this upward trend. Similarly, Table 1.5.D and Fig. 1.5.3
 

shows that this trend has continued over subsequent ITYN's, and that the top triticale 
now 

outyield the wheat checks. 

Table 1.5E lists the number of sets of the various triticale nurseries distri
buted, and areas to which they have been sent. 

Information received from the cooperators in screening nurseries is of real value
 

to the CIMMIYT Program in planning further improvement.
 

Programs in Ethiopia, India, and Brazil are investigatina the utilization and
 
immediate commercial production of triticale.
production practices needed to establish the 


Scientists in some of the other developing countries are showing keen interest, but seem
 

to be adopting a wait-and-see approach.
 

1.5.3.4 Quality Research
 

1.5.3.4.1 Endosperm development and test weight
 

Seed shrivelling and abnormal endosperm development remain a problem in triticale
 

improvement. The screening of early generation populations by the use of a gravity table
 

was possible at El Batan, but not at CIANO. Visual selection was practiced on F3 and
 

advanced generations. Test weights in the preliminary and advanced yield trials equalled,
 

but did not exceed, those of the previous season. Table 1.5.F provides data on grain yield
 
and test weights for the 1972-73 crop and the summer crop of 1973.
 

1.5.3.4.2 Protein and lysine content
 

Chemical determinations by the Protein Quality Laboratory (CIMMYT) have shown
 

the expected inverse relationship between protein content and yield. Figure 1.5.4 clearly
 

shows the decline in total protein asscciated with selection for increased yield and better
 

grain development. Despite the decline in percentage of protein, the actual protein pro

duction per unit area has steadily increased alonag with increasing yields. In 1968, total
 
at 17 percent protein. In 1973, production
protein production per hectare was 510 kgs/ha, 


of protein per hectare was 750 kgs, at 12.5 percent protein:an increase of 50 percent in
 
protein and 100 percent in grain production.
 

Fortunately, there does not seem to be a strong inverse correlation between per

cent lysine in the protein and yield. High-yielding lines are being identified with high
 

percentage of lysine in the protein. Some of the more interesting strains have high yield
 
to 13 percent protein coupled with lysine levels approaching 4 perpotential, plus 12 


cent in the prctein. It is hoped these lines will have high nutritional value. Table
 
1.5.G shows paired lines with contrasting levels of protein and similar levels of lysine.
 

Three of the lines shown with different levels of lysine in the protein also are
 
being sent to INCAP (Instituto de Nutrici6n de Centro America y Panama) in Guatemala;
 
they will bo evaluated in bio-assays (using rats and chicks) under the direction of Dr.
 
R. Bressani. Bio-assays using rats also are being arranged with Dr. Shimada at INIP, Palo
 
Alto, Mexico.
 

1.5.3.5 Adaptation
 

The new strains of triticale appear to be more competitive with wheat at the
 
higher elevations of Mexico, and on sandy soil, than under the highly productive environ
ment of the Yaqui Valley. Grain yields of the best triticale strains were significantly
 
above the wheat checks at all three locations in the high valleys, but were significantly
 
below the wheat checks at one of the four locations in the Yaqui Valley as shown in the
 
Agronomy report.
 

Table 1.5.H shows the present comparative yields of triticale and wheat varieties
 
(both bread and durum) in a collection of trials involving the newer triticale strains.
 
Their relative performance compares favourably with that of the wheat checks. It can be
 
seen, however, that the test weight is still inferior to wheat,although improving.
 

In demonstrations conducted in various locations throughout Mexico, no yield data
 
were obtained, but performance was rated visually. These ratings are shown in Table 1.5.1;
 
Yoreme and Rahum appeared to be consistently most superior in performance.
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1 

1.5.4 TRAINING 

IThree young scientists from Ethiopia, Algeria and Russia were assigned to the
 
Triticale Program for training; all three were highly intelligent, well-motivated and
 
diligent scientists, and it was expected that each would undertake a triticale improve
ment program on return to their home country. During 1974, one full-time trainee from
 
Iran participated in the program; in addition, scientists from Algeria and South America
 
participated on a part-time basis.
 

Visiting scientists included Dr. Gregory from England; Ing. Margarita Nebrada,
 

from Chile; and Dr. Gebremarian from Ethbpia.
 

1.5.5 CIMMYT INPUTS IN TRITICALE PROGRAMS IN DEVELOPING COUNTRIES 

Countries with areas potentially suitable for triticales are becoming apparent
 
an research workers test the uniform nurseries and other triticale materials from CIMMYT.
 
In most countries, there has been some hesitancy by research institutions and public agen

cies to enter into comercial production. Most of this reluctance stems from an uncertain
ty as to how this grain should be used and, conrequently, whether a ready market is likely
 

to be available. There is an increasing body of evidence that triticale can be used for
 

most products in which wheat is currently being used, other than in highly leavened
 
loaves. (However, some quite satisfactory loaves have been made at CIMMYT with some
 
adjustment in the fermentation time and the baking procedure). Given grain yields equal to
 

or better than wheat, however, the possibility of hicner nutritional value could make a
 
substantial improvement in diets in several regions with the lines presently available. The
 
following are some of the countries where triticale has demonstrated a potential for
 
production excluding that of wheat.
 

1.5.5.1 Ethiopia
 

Agricultural 3cientists in Ethiopia were among the first to recognize that tri

ticale offered an advantage over wheat and other cereals in grain production. CIMMYT has
 

supplied segregating materials and nursery sets to Ethiopia over the past five years. In
 

1973 and 1974, materials selected in Ethiopia from early generation CIMMYT materials were
 

tested for yield against introduced CIMMYT triticale selections. The best triticale se

lections showed advantages over the wheat checks, and one line of triticale is being grown
 

under limited increase for distribution.
 

1.5.5.2 Kenya
 

Kenya, like Ethiopia, produces cereals at high elevations, under severe disease
 
stem rust, stripe rust, Septoria and leaf
infestation. The more destructive diseases are 


rust. Kenya appears to have optimum conditions for greatest variation stem rust virulen

ce. New wheat varieties often become susceptible shortly after their release. Tritica

les, however, have the adult plant resistance of rye for wheat stem rust, thus may offer
 

a method of overcoming this problem. Triticales are now resistant to races of stem and
 

stripe rust; they produce vigorous plants, and appear adapted and capable of giving high
 

grain yields in the Kenya Highlands.
 

1.5.5.3 India
 

Programs for triticale improvement are being conducted at four locations in India.
 

Breeding programs at Ludhiana, Pantnagar, New Delhi and in Madhya Pradesh, are being
 

conducted actively, mostly with basic materials derived from CIMMYT. It appears that
 
some
present triticales will be best adapted in the Northern Hills Region of the cotntry; 


of the earlier strains appear superior to wheat. (Interestingly in yield tests carried
 

at Ludhiana and Gorakhpur in the Plains Region of the North Western Punjab, the best tri

ticale outyielded the widely grown Kalyansona wheat variety, by 29 percent, over a two
 
year period). 

1.5.5.4 North Africa
 

Triticale testing in Morocco and Tunisia began with the introduction of uniform
 
(ITYN) and selected strains from CIMMYT in 1969. The resistance
triticale yield trials 


of triticale to Septoria tritici provided this cereal with an advantage over wheat in the
 

more humid areas aHong the coast, although severe leaf blotching was noted in some loca
tions. However, Septoria tritici fruiting bodies were not found on the diseased leaves,
 
as was the case with wheat in the same locations, and it was determined that the causal 
organism was Cochliobolus sativus(Helminthosporium sativum).
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A program for developing triticale strains for Northern Algeria was begun in
 
1972-73. In 1973-74, demonstrations with fixed strains in the Plateau Region did not
 
appear to be outstanding, but F, lines derived from F2 plants selected within the country
 
did look very promising. This finding indicates that, because of the rather narrow base
 
of triticale germplasm, more specific adaptability to countries might be expected. Simi
lar observations have been made in other country programs.
 

1.5.5.5 South America
 

Several areas in South America appear to have potential for triticale production.
 

In Argentina, strains with good forage potential have been produced, using mate.
rials obtained from CIMNYT in 1968 and 1969. Diseases severely limit wheat production in
 
the more humid sectors of the North East. Resistance to these diseases is found among
 
the triticales.
 

Brazil has very large areas with soils in which aluminum toxicity and Septoria
 
triticipresent serious problems for wheat production. Triticales as a class seem to be
 
much more tolerant to this soil condition, and to Septoria leaf blight, than are the
 
wheats. Triticales, therefore, may offer an alternative to wheat as a cereal crop in
 
these areas.
 

Stripe rust in the high valleys in Colombia, Peru and Ecuador is devastating.
 
Triticales, for the most part, are extremely resistant to stripe rust, thus they have an
 
intrinsic advantage.
 

In Chile, a collaborative program has been initiated, and the adaptability of
 
triticales there is now being investigated.
 

1.5.5.6 Mexico
 

As a part of the INIA-CIMMYT collaboration, wide-scale testing and demonstra
tions have indicated that triticales may be well adapted in both coastal and highland
 
areas. In late 1974, INIA released a triticale variety, Yoreme, for cultivation, particu
larly for the highlands;preliminary plans were made for seed production and general distri
 
bution.
 

Yield,kg/ha 

4500- Top 5 triticales. 

4000

3500, 1
 

3000-- Best wheat
 
check
 

2500 t -


In worldwide trials at dozens of locations each 
2000 - year, triticale yields have climbed rapidly, 

70 71 72 73 74 and in 1974 exceeded yields of the wheat check 
varieties. 

24 



Fig. 1.5.1
 

CYTOLOGICAL RESEARCH ON THE IDENTIFICATION OF CHROMOSOMES IN TRITICALE AT CIMMYT
 

A. Mffker 

7 + + + + + + + 

7+ + + + + + + 

+ + + 

Identification of rye chromosomes The chromosomes of Armadillo
 

in the complements of type strains stained with a modified Giemsa
 

of triticale. stain.
 

FIG. 1.5.2 
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FIG. 1.53 

THE AVERAGE RELATIVE YIELDS OF TRITICALE AND IXRIMS 

AS A PERCENT OF PITIC BREAD WHEAT CHECK IN THE 

NTEUONAL TRmTICALE YIELD NURS 1969-70 TO 1973-'11 
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PROTEIN INTRITICALES AT CIMMYT 1967-1973 

10- 20 

9- 1 

- Is-t 
I.14 

t.16 

-1 

-10 

I
3-

C4 
o8 

6 

0 

L 

2- 4 

0 

67 

1 

68 69 T0 71 72 73 

2 

0 

26 



TABLE 1.5.B.-	 The development of new primary Tritcales at 
CDMMYT 1973-74. 

liexaplolds
 
Cycle 	 Embryos Number of crosscs Numero rses 

excised ilcprcsVntcd Loublod Treated Doubled 

36(1200)0 - -CIANO 1973 	 1900 176 

Table 1.S.A YIELDS OF TR.TICALES VS WIAT CHE IC IN ADVANCED 
E" Batan 1973 	 2100 205 64(2000)0 159 31
 

YIELD TRIALS AT CNNYT 


CIANO 1974 	 2050 206 158(400)** 

Location & year Trlticales Wheat checks 
YilPd In kg/ha Yield In kg/ha 
Ave Top strain Ave Top check e Total number of needs obtained from colchicine treated 

hybrids. 
*' Total number of plants treated with colchicine repreecitingS03ON0A NURSERIES (inter) 

only a part of the total number of Fl hybrid needs produced. 
CIAINO 1967-68 2663 3196 .213 5207 

CiAmO 1969-70 4192 4990 5.17 6202 

NAVOJOA 1969-70 5066 6282 5321 6.91 Table 1.5.C 	 Yields in kg/ha of Triticale stralns and wheat checks in 
advanced yield tests at CIANO 1973-74. 

NAV0OJ0L 3970-72 5250 6320 5950 6600
 

CIAMO 1971-72 5237 5388 51.32 6457 Eapt. Clnna-.on Cocorlt Slate Cerros Best new Top Tritlcale Ave. 

NAVOJOL 1971-72 5152 51.1.3 1.958 5339 No. or CJ-
_______________________________________ 

71 Wheat strain strain Top 5 tell. 

CIAN0 1972-73 5758 7371 6161 7204 I 5921 6632 6538 6659 6876 67441 
Il 627. 6651 6002 6387 763 6735 

CIANO 1973-74 64.56 7502 6956 7362 I1 6610 7232 6180 6896 7123 7021 
IV 6689 7835 6807 8070 7958 7606 

MEXICO AREA NURSERIES (Surer) 
V 
V1 

6877 
624 

7716 
7199 

7015 
;.37 

7074 
6768 

7291 
6901 

7165 
6778 

vii 6170 7133 699 5513 789. 7336 
TOLUCA 1968 2691 3190 None Included Viii 5839 6659 6182 5597 7017 6776 

iX 5903 6763 6877 7336 6975 6851 
EL BATAN & 66204 7096 615 6770 7333 7025 
TOLUCA 1969 3229 3972 355. 3645 x1 6536 7593 7,85 7180 7240 7127 

XII 6321 6516 6276 6550 7671 6981 
EL SATAN Xli1 6360 6857 6508 686. 7829 724 
TOLUCA 1970 117 4853 3737 4613 XlV 6812 7709 6820 5711 7.05 7320 

Xv 6839 7543 7506 7699 8il 7887 
EL SATAN & XVI 6686 7768 6642 7086 7659 7351 
TOLUCA 1971 3750 .590 3800 4610 XVII 63;8 7531 6610 6783 8176 7611 

XViii 681.9 7.1.2 6585 701. 7813 7291 
TOLUCA 972 21. .738 .528 4.669 XIX 6733 7721 7:62 5864 8062 7718 

IXICO 1973* 1.253 5198 3611 .566 
xx 
xXI 

6550 
6276 

71.20 
7603 

6162 
6558 

7.99 
6985 

7558 
7393 

7391 
7266 

xxII 680. 7790 7237 7.27 7192 7381 

C Average yield of Tcl checks In all expts. XXIII 6526 7519 7116 7279 7603 7400 

Average of entries at 3 locations: Toluca. El Istan and iusantla TOTAL 
AVE. 

14:.9 
6.56 

168196 
7312 

151-81,9
6732 

15698 
6826 

17254.6 
7502 

165235 
7179 

Su.ary. TrItlcale Eots CIANO 73 74 
No. of Eapts - 23
 

No. of entries per eapt. 30
 
Total no. of entries - 690
 

Perforra ce 
Average yield of best heat checks 7362 kg/ha 
Averaqe yield of 5 best triticale strains 7179 kg/ha 
Average yield of best durun check (cocorit)7312 kg/ha
Average yield of top triticale strain in each expt. 7502 kg/ha

Average yield of 3 wheat checks 6956 kg/ha
 



Table 1.5.D PERFORMANCE OF TRITICALE LINES IN INTERNATIONAL 
 Table 1.5.? Yield and test weight data of Triticale etraiaYIELD NURSERIES 1969-70 TO 1973-7. at 
CIAMO and Toluca 1973. 

I II 

ITYN ITYN
No. of locations tested 38 17 

I locations Tcl Among 11.3 13.8 

Ave. No. locations Tcl 0.0082 0.0404 
beat best check 

Top wheat 3389.76 3810.82 
Pitic 62 3284.79 3718.31 

Top durum 2739.21 3176.81 

Top Tcl 2578.97 3272.87 

Av S top Tcl 2479.45 3127.01 

Ill 

ITYN 
26 

16.3 

0.0585 

3416.15 

3416.15 

2585.07 

3274.66 

3246.61 

IV V 

ITYN ITYN 
28 28 

25.0 25.9 

0.0771 0.1129 

4093.00 4268.00 

3460.40 

7C4219.00 
2324.10 3807.00 

3715.61 4762.00 

3517.30 4648.00 

gia. 
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Table 1.5.E DI8 RIBTION OF TRITCALZ NURSERIES AND SEED SAMPLES BY CONTINENTS 

414 
5l1 
Sit 
311 

3.1 

s15o-.,.n. , +. 
1 -4.11.... s,
I2lO3..6- I,p.......C 

2 3 -a..7.. 
La20*w.,..5m 

i1 
7...Z7,3 
71.1 
793 

70 

70.8 
67.5 
671 
,5.e 
67.6 

5" 
&"a 
665J 
em 
its3 

59.2 
19A 
5,.I 
5A.1 

54.6 

CIMMYT 1974 

Continent Disease Resistance 

nuLrsery 

No. of nursery sets sent 

Crossing ITYN ITSN 

Block 

P2! P2D Forage S x W 

$I-I626 

1) 

5fl03-3b. .h 
I3l2.-230-&~.3.lO4 
ir )1:5 I .3 . 1..0. v4 

, - .-. ,, 

3 
n&370772531 

?G 

71.2 
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7 

436M 
so" 694 
S151
4 

61.9 

59.3JS.1 

Africa 

Asia 
C a 

Central America 

Europe 

Middle East 

North America 

Oceania 

South America 

Total 

2 

2 
20 

0 

1 

0 

1 

0 

3 

9 

4 

5 
011 

0 

1 

3 

5 

0 

6 

24 

16 

11 

1 

13 

7 

18 

2 

9 

77 

18 

17 
17 

1 

14 

6 

14 

2 

le 

92 

4 

6 

1 

1 

4 

1 

6 

0 
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27 

5 

6 
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0 

3 

1 

6 

0 

8 

29 

6 

1 

1 
0 

2 

3 

11 

2 

4 

30 

1 

3 

0 
0 

9 
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11 
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Table 1.S.G 

Y -(N.) 

No. 154 

16S 

Paired lines of triticale with diffe iu levels 
of pr:.tein and siwilar levels of lysine 1973-74. 

Proten Lysine S 

in protein 

14.0 4.0 

10.5 'e.2 

** 

P2 ! 

P2D 

- P2 for irrigated areas 
- F2 for drylands 

162 

168 

171 

13.8 

11.7 

13.6 

3.6 

3.6 

3.3 



Table 1.5.H YIELDING ABILITY OF SOME NEW TRITICALE LINES 

-OtMING V1973-74 . 

Tc Line Rank kg/te Kg/hI weat check kg/ha kg/hI 

BACUM 2 6832 71.8 Jupateco 6659 82.9 
8 
2 

7494 
7625 

72.S 
72.4 

Jupateco 
Cocorlt 

7699 
71.2 

83.2 
.81.2 

Table 1.5.1 Visual 1erfomnC4 Of wheat and trticale itltil 
growing under rainfed co,;ditions in the high altitude 

2 7758 72.1 Cocoric 7724 81.3 states of Mexico. 
1 7603 71.2 Cocorit 7519 81.3 

Average 7162 71.8 7409 82.0 
Y0REME 4 6671 71.2 Jupateco 6659 82.9 K 

3 7287 72.5 Cocorit 7726 80.9 * -
1 
5 

7558 
7242 

73.3 
72.0 

JupateCo 
Cocorlt 

7499 
7603 

83.6 
82.6 ! 

Q, 
- - o_ 

2 
Average 

7492 
7250 

72.. 
72.1 

CocorIt 7790 
7453 

80.7 
81.9 z 

o-
Z; 

-

AMUR 3 6738 71.2 Cocorit 665 
t 

81.5 
1 7017 73.5 Cocorlt 6659 82.3 Tornacatla,2go- a 

2 7558 73.0 Cocorit 7788 81.6 
2 
9 

8062 
7015 

72.7 
72.6 

Cocorlt 
Jupateco 

7724 
74.99 

81.3 
83.6 

Pac.uca Hgo. , , - * Note: Before Anthesls 

Average 7278 72.6 7265 82.1 Paler de Sravo. a *e a *a -

RAUNIPJS" 2 6788 72.0 Cocorit 6654 81.5 Pue. 
2 6975 71.9 Jupateco 7336 83.7 Patzcuaro, Nich. - C * . C 
5 7679 72.2 Cocorit 7724 81.3 
3 7390 71.9 Cocorit 7519 81.2 La Bate&. MIch. * -

Average 7208 71.8 7308 81.9 
NAVOJOA 3 6703 72.5 Jupateco 6659 82.9 Nochlatlan, 0ev. * A , a a -

6 7578 72.0 Jupateco 8072 83.3 
3 7227 73.0 Cocorit 7133 81.3 La Rodura. ChIs. C C * 
9 7138 73.5 CocorIt 7724 81.3 
5 7299 72.2 Cocorit 7790 80.7 Sta. Rita. ChIs. 
2 7519 73.1 Cocorlt 7519 81.2 

Averaga 7242 72 8 7483 81.8 Juncha., Chls. -- . -

NAVOJOA"S" 6 6639 71.9 Jupateco 6659 82.9 
4 7089 71.2 Cocorit 7232 80.6 El Trlunfo. Chis *a C - -

2 7840 72 4 Cocorlt 7514 81.5 
12 7114 72.3 Cocorit 7724 81.3 Nueva Prilnvera. C C ** 

5 7:59 71.2 Jupateco 7499 83.6 ChIs. 
6 7257 71.8 Cocorit 7790 80.7 

ARAIAN 
Average 

2. 

7200 
7086 

71.8 
69.5 (NK-38iAxatfn 

2 
7403 
685 

81.8 
83.8 

908/Fn)Yr 
4 7714 73.6 Cocorit 7724 81.3 

Average 7400 71.6 7289 82.2 

GRAND AVERAG( 7242 72.1 7373 82.0 



1.6 Agronomy
 

1.6.1 INTRODUCTION
 

The agronomy program operated during both the winter and summer cycles of 1973
74-- during the winter cycle, under irrigated conditions at CIANO Cd. Obregon Sonora; and
 
at the Toluca and El Batan stations during the summer,with rainfall.
 

Development of aqronomic practices for triticale was emphasized during the win
ter cycle, whereas herbicide work wa' emphasized during the summer season.
 

Agronomic practices were evaluated for triticale using the newest and highest
 
yielding lines from the breeding program. These experiments included tests of: nitrogen
 
response, depth of seeding, spacing and density, as well as response to herbicide treat
ments. A number of on-farm demonstrations of promising triticale lines were also conduct

ed. In addition, triticale lines that shoved promise as high forage producers were eva

luated in forage cutting experiments.
 

1.6.2 ON-FARM DEMONSTRATIONS
 

Demonstrations were conducted duting both cycles; in the Yaqui Valley, Sonora
 
(winter cycle) and the Toluca Valley Mexico (summer cycle). The participating farmers
 
showed considerable interest and these demonstrations will be continued as part of the
 
agronomy program.
 

Five demonstrations were sown in the Yaqui Valley and four were harvested. Four
 
demonstrations were conducted in the Toluca Valley, but none were harvested due to frosts
 
on September 7 and 8 that caused severe leaf damage and sterility. The personnel of the
 
Departamento de Agricultura y Ganaderia del Estado de M6xico (DAGEM) collaborated in the
 
Toluca Valley demonstrations.
 

In the Yaqui Valley, the trials were sown and harvested by CIMMYT staff, but
 

other aspects of management such as fertilization, irrigation, were left to the discretion
 
of the individual farmer. Plots measured 1 drill-width by 50 m long, with two replications
 
at each site. The results are shown in Table 1.6.A. One bread wheat, Yecora 70, and one
 
durum wheat Cocorit 71(the most extensively grown commercial bread and durum wheat varie
ties,respectively)were included as checks. The tests were conducted across a range of
 
environments that differed in yield potential, although all locations were under irriga
tion in the Yaqui Valley. The yield potential ranged from about 4.0 to 7.0 tons/ha.
 
Except for one location (Maurer), all the new triticale genotypes (PM 312, PM 307, and
 
PM 212) were competitive with the triple dwarf bread wheat Yecora 70. Yecora 70 covered
 
47 percent of the commercial wheat acreage sown to bread wheat in Northwestern Mexico in
 
the 1973-74 growing season. Over all locations (with the exception of Maurer) the new
 
triticales ranged from 92 percent to 105.4 percent of Yecora 70.
 

1.6.3 NITROGEN TRIAL
 

Selected triticale, bread wheat and durum lines were tested for response to vary
ing doses of nitrogen at CIANO, 1973-74. Seven triticales, three bread wheats and two
 
durum lines were tested. The yield results are shown in Table 1.6.B.
 

Table 1.6.B shows that at 0 kg/haN the triticales, except for Cinnamon, showed
 
much higher yields than cither the bread wheats or the duruns. Triticale yields at 0 kg/ha
 

N ranged from 3000 kg/ha for Cinnamon to 4420 kg/ha for DR-44 while bread wheat yields
 
ranged from 2200 kg/ha to 3250 kg/ha. Stork and Cocorit, both durum wheats, yielded 3290
 
and 3350 kg/ha at 0 kg/ha N. The superiority of triticale at the 0 kg/ha N level may be due
 
to their deeper root system which allows them to exploit leached N deep in the soil. How
ever there is no proof of this hypothesis at present. Root and nitrate distribution in
 
the soil profile will be investigated during the 1974-75 season to clarify these points.
 

In this trial, most varieties reached a maximum yield at 150 kg/ha N. Only two 

varieties had significantly better yields at 225kg/ha N than at 150kg/ha N ; these were 
Stork, a durum wheat; and Beagle, a triticale, which yielded 7850 kg/ha and 8680 kg/ha, 
respectively. Beagle has the highest yield recorded for a triticale at CIANO, to date.
 
Yecora, the most widely used bread wheat in Northwest Mexico during the 1973-74 season,
 
yielded 7940 kg/ha at 225 kg/ha N.
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1.6.4 'UPTAKE EFFICIENCY OF NITROGEN FERTILIZER
 

Within the past year, there has been world-wide concern about the efficiency of
 
fertilizer usage, particularly Nitrogen, as a result of current increases in petroleum
 
prices and the concurrent increase in nitrogenous fertilizer prices on the world market.
 
The days of cheap fertilizer may well be at an end;thus greater care must be taken to
 
increase the efficiency of use of this input in crop production, due to its increased
 
cost.
 

Nitrogen recovery was calculated for the above trial and Table 1.6.C shows the
 
data for the 75 kg N level. Also shown are N uptake (kg/ha) data for the 0 kg/ha N rate
 
and 75 kg/ha N level. Nitrogen recovery was calculated as follows:
 

Percent recovery - NP - No x 100
f-7
 

where Np - N uptake (kg/ha) at specified nitrogen application
 

No = N uptake (kg/ha) at Oka/ha N rate. 

Nf - Amount of fertilizer N applied
 

As can be seen from Table 1.6.C there are great differences between genotypes
 
in percent recovery of N. However, this is not so much a genotypic differenc*as a yield
 
level difference; i.e. as yield increases, percent recovery drops off. For example, DR
44 and PM 212 are both high yielders at '.g/ha Nbut have low recovery rates at 75 kg/ha
 
N. Therefore, this type of test reveals little in terms of genotypic differences in up
take.
 

The most spectacular feature of Table 1.6.C is the high percentage recovery of
 
N which ranges from 64.4 to 106.3 percent. The usual recovery rates reported in the
 
literature range from 30 to 70 percent. Therefore, these recovery rates are of doubtful
 
validity. The high rates may be due to stimulated root growth as a result of N applicatin;

with the roots then exploring N sources deeper in the soil profile. As a result we could
 
be measuring additional native soil N as fertilizer N in this calculation, thus reflecting
 
spurious results. More refined methods are needed to determine N use efficiency in this
 
type of environment. Nitrogen uptake as 0 kg/ha Nas shown in Table 1.6.C may help explain
 
the superior yields of some triticales, as compared with bread wheats and durum (especial
ly in the case of DR-44 and PM 212,which absorbed 77.6 and 71.8 kg/ha N respectively but
 
they would appear to be incapable of using adJitional N effectively).
 

1.6.5 SPACING PND DENSITY
 

New triticale lines were tested for response to spacing and density factors, 
with Yecora 70, a triple-dwarf bread wheat, used as check. The yield results are present
ed in Table 1.6.D. Results from Yecora are not included: this variety was hit heavily by 
stripe rust, thus nullifying yield results. The highest yield for Cinnamon was at 
40 kg/ha sowing density x 30 cm spacing. This was significantly higher than the yields 
from all densities at the 45 cm spacing, and all spacings at the 160 kg/ha sowing density. 
It was also significantly higher than the yield from the 80 kg density x 15 cm spact u. 
The low yields at the 160 kg/ha density are thought to be due to lodging. In all thr.. 
varieties, there was a consistent increase in yield as spacing increased from 15 cm to the 
45 cm at tLe 160 kg/ha sowing density. Lodging was intensified for all three varieties as 
row space narrowed at the 160 kg/ha density. The lowest yields recorded for Cinnamon 
and PM 312 were at the 160 kg/ha x 15 cm treatment. 

PM 212 yielded best with the 80 kg/ha x 30 cm treatment; significantly higher
 
than the yields with 15 and 30 cm spacing at 40 kg/ha. This probably resulted from an in
adequate plant population for this variety at the low density. It was also significantly
 
higher than 160 kg/ha x 15 cm treatment; again this result is thought to be due to lodging
 
in the latter treatment.
 

PM 312 yielded best at the 160 kg/ha x 45 cm treatment; significantly higher than
 
the 160 kg/ha x 15 cm treatment where lodging was again a factor.
 

In summary, triticale yields were little affected by a wide range of spacing
 
and seeding densities; except (1) where high seed densities and narrow spacings lead to
 
lodging and (2) where low seeding rates were combined with poor emergence -- these
 
factors produced decreased yields.
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1.6.6 DEPTH OF SEEDING OF TRITICALES AND WHEATS
 

Depth of seeding is an important production factor since it affects plant emer
gence and the establishment of a satisfactory plant stand, a first prerequisite in crop

production. Under dryland conditions the seed often has 
to be placed deep in moisture for
 
germination, thus seeding depth is of special importance.
 

Research has shown that emergence of deeply sown dwarf wheat is inferior to that 
of the tall varieties, due to shorter coleoptile length. Very little is known about field 
emergence of triticales, thus a depth of seeding experi.-nt was established during the 
winter season of 1973-74. This experiment (Table 1.6-E) used wheat varieties Yaqui 50 and 
Yecora 70, with heights of 115 cm and 75 cm, respectively; and three triticale lines PM 212,
PM 307 and PM 312, with heights of 95, 100 and 95 cms, respectively. 

Table 1.6.E shows a remarkable drop-off in emergence of the triticale lines and
 
the dwarf wheat, Yecora, as compared with the older tall variety, Yaqui 50, at depths

greater than 6 cms. For example, at the 9 cm depth, Yaqui 50 shows 90.8 percent emergence,

whereas Yecora has 75.0 percent. The triticale lines range from 67.4 to 79.0 percent emor
gence.
 

This information has important connotations for dryland wheat farming where seeds
 
very often must be placed deeply into moisture to insure germination. These new triticale
 
lines behave much like the dwarf wheats in terms of emergence under field conditions, a
 
factor to consider when planting triticales under different conditions so as to insure good

plant stands.
 

1.6.7 HERBICIDE TRIALS (Y73-74)
 

Phytotoxicity studies tested two herbicides, Tribunil and Dosanex, to determine
 
thoir effect on the yield of bread wheat, durums and triticales. Tribunil interests the
 
CIMMYT program because it shows good promise of controlling the weed spectrum encountered
 
in the summer nurseries in Mexico. Dosanex also was tested because of its reported control
 
of a wide range of grass and broad leaf weeds, and because of its success under experimen
tal conditions in the wheat growing areas of North Africa.
 

1.6.7.1 Dosanex
 

Table 1.6.E shows the results of the Dosanex experiment; yields for Yecora are
 
not included because of a stripe rust attack which invalidates its yields. There was a
 
consistent decrease in yield as rates were increased and with later applications. The
 
lowest yields recorded were for the 4 kg/ha a.i. application at the late tiller stage, a
 
treatment that yielded significantly less than the weeded control in both varieties. The
 
corresponding dosage at the five leaf stage also depressed the yield of Cocorit signifi
cantly, as compared to the weeded control.
 

Table 1.6.G shows the phytotoxicity readings, which were taken when it was thought

the herbicide had achieved its maximum effect. These readings are based on a scale of 0
 
to 10;(0= no dead plants and l0- total kill). In all treatments, except with the 2 kg/ha a.i.
 
at the five leaf stage of apolication, phytotoxicity had an adverse effect on yield;phytoto
 
xicity increased with late applications and with increasing doses. Yecora had the highest
phytotoxicity readings, followed by those of Cinnamon and Cocorit.
 

In summary, it can be said that grain yields were affected adversely by the
 
levels of phytotoxicity resulting from applications of Dosanex at above 2 kg/ ha a.i. 
at
 
the five leaf stage. The method of application may have had an effect on the amount of
 
phytotoxicity produced. Irrigation water was applied immediately after each application,

which probably insured good root absorption, plus good leaf absorption; therefore, maxi
mum herbicidal effect.
 

1.6.7.2 Tribunil
 

Tribunil also was tested to determine (1) the phytotoxicity produced by of dif
ferent rates at different dates of application on bread wheat, durum and triticale and
 
(2) the subsequent effect on yields (Table 1.6.H). Again the yields of Yecora are deleted
 
due to a stripe rust attack. The phytotoxicity data aze shown in Table 1.6.1.
 

Yields of Cinnamon and Cocorit were not adversely affected affected by the Tri
bunil applications (Table 1.6.H) although some phytotoxicity was encountered (Table 1.6.1).

However, the plants seemed to be able to recover from the initial phytotoxicity and pro
duced normal yields. Cocorit is the most sensitive to the herbicide followed by Cinnamon
 
and Yecora; all three crops are most sensitive from the 2 1/2 to 3 1/2 leaf stage.
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1.6.8 HERBICIDE TRIALS (SUMMER CYCLES)
 

Broad leaf weed control was emphasized during the summer cycle trials. A wide
 
range of herbicides was tested, at both Toluca and El Batan. Notes were taken on weed
 
control and phytotoxicity at the appropriate times and are reported here, but yield data
 
was not recorded because frosts on Sept. 7 and 8 badly affected the plots. All treatments
 
applied are not reported; only those showing the most promising rerformance or other un
usually interesting features. Herbicides tested incl:ided, Tribunil, Dosanex, Bromoxynil,
 
2,4-D, Diuron, Linuron, Maloran, Sencor, Tok E-25, bnd Dinitro (DNBP amino salt). The
 
weed species found at the Toluca nu ,ery were: Brssica spp (Wild Mustard) Malve spp (Mallow)
 
Cucumis spp (Wild Cucumber) Comneli,. spp, Galinsoga spp and one grass species, Poa annua
 
(Annual Bluegrass). Weeds present in the El Batan nursery were Helianthus spp (sunflower)
 
Ipomoea spp (morning glory), Amaranthus spp (Pigweed) and Galinsoga spp.
 

There is a very heavy natural infestation of weeds in both places and nonweeded
 
plots always give zero yield due to weed competition. To illustrate the intensity of infest
ation, a competition study was carried out at both locations during the past season, with
 
weeds removed from the crop at various intervals during the growing season. At the
 
Toluca station, weeds yielded 4240 kg/ha dry matter approximately two months after emer
gence while the weed yield at the El Batan station was 2550 kg/ha dry matter about seven
 
weeks post-emergence. Because of this extremely heavy infestation it is essential that a
 
herbicide be applied to the breeding nurseries early in the season, over a wide germplasm
 
pool, with minimal phytotoxic effect and providing good control of the weed spectrum en
countered. The herbicide 2,4-D is effective against most of the weeds encountered in To
luca and El Batan, except for Pao annua in the Toluca station. However late application
 
of 2,4-D may cause ear distortion in some lines due to the wide range of germplasm found
 
in the nurseries. Such ear distortion makes selection very difficult, later on in the
 
season. Dinitro is now being used as a preemerge herbicide. Later germinating weeds are
 
controlled by hand cultivation, which is a major expense.
 

All of the herbicides mentioned above have been tested in date and rate studies; 
yield data is not available, but many experiments showed promisingly low phytotoxicity and 
good weed control. An unreplicated screening trial also was conducted at the Toluca nur
sery, using 30 barley lines, 50 triticales, 50 durums and 100 bread wheats in a test of 
six herbicide treatments that have shown promise for use in the CIMMYT n'irseries. 'No 
checks (untreated plots) were included for each line. Readings were taken on chlorosis, 
suppression of growth and proportion of dead plants for each line and treatment. These 
readings were on a 0 to 10 scale (0 = no dead plants; 10 = total kill of plants). Checks 
were included every twenty plots; these were: PM 312 (triticale), Yecora 70 (a bread wheat, 
and Cocorit 71 (a durum wheat). The herbicide treatments were: 

Treatment 1: 	7 1/2 kg/ha (commercial product) TOK E-25 premerge plus 1 kg/ha a.i.
 

Tribunil, 23 days postemerge (5 leaf stage of wheat)
 

Treatment 2: 	1 kg/ha a.i. Tribunil, 5 days postemerge (1-1 1/2 leaf stage of wheat)
 

Treatment 3: 	0.375 kg/ha a.i. Bromoxynil 15 days postemerge (3 1/2-4 leaf stage
 
of wheat) plus 2 kg/ha a.i. Dosanex 32 days postemerge (6-7 tillers
 
of wheot)
 

Treatment 4: 	2 kg/ha a.i. Tribunil, 19 days postemerg3 f4 1/2 leaf stage of wheat)
 

Treatment 5: 	4 kg/ha a.i. Dosanex, 21 days postemercje (5 leaf stage of wheat)
 

Treatment 6: 	2 kg/ha a.i. Dosanex plus 0.25 kg/ha a.i. Bromoxynil, (Tanl mix)
 
30 days postemerge (6-7 tillers stage of wheat).
 

1.6.9 EVALUATION OF SCREENING TRIAL
 

1.6.9.1 Treatment 1: TOK E-25 and Tribunil
 

Phytotoxicity readings were not taken on this treatment because the
 
TOK E-25 was applied late and some lines were still emerging. Therefore, any reduction in
 
stand in one line over another was primarily due to a differential in time of emergence.
 
However, there was no control of wild mustard (Brassica spp) by the TOK E-25 application.
 
Tribunil was applied 23 days later and this gave good control of the wild mustard despite
 
the fact that the weed was about 30 cm tall when this latter dose was applied. There was
 
excellent control of annual bluegrass (Poa annua). Perhaps a tank mix of TOK E-25 and
 
Tribunil applied as a preemrge treatment at these rates would give good weed control in
 
these circumstances although the persistence of this mixture is very much in doubt accord
ing to data from other experiments.
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1.6.9.2, 	Treatment 2: 1 kg/ha a.i. tribunal , 5 days post emerge (1-1 1/2 leaves of wheat) 

This treatment caused growth suppression in most of the barley lines; quite severe

in some lines (readings as high as 6.) The average suppression for all barley lines was 2.4.

No dead plants were recorded and very little chlorosis noted. There was, however, some
suppression of growth in a number of triticale lines, although much less than that in barley.

The triticales' highest recorded score was 4 (which occured only once); 
the average suppres
sion score was 0.70 for the fifty triticale lines. Again no dead plants or chlorosis were
 
recorded.
 

Suppression was more severe in the 
durumN more lines were affected and two lines

had scores of 4 and 5. The average supp'ession score was 1.10 for the fifty lines. No dead
 
plants or chlorosis were recorded.
 

Suppression was very light in the bread wheats: most scores were 1 and 2, with an

overall average suppression score of 0.5. No dead plants or chlorosis were recorded.
 

Weed control was excellent, initially, but wild cucumber (Cucumis spp) and Galin
soga spp begon to 
come back about mid-August (two months after applicatfon7. There was
 
very good consistent control of Poa annua.
 

Treatment 2 can be recommended strongly for use on a wide variety of bread wheats;

however, more research is needed on triticale and durum wheats because of growth suppression
shown in some lines. It cannot be recommended for barleys; suppression was strong and con
sistent across all lines in ths crop.
 

1.6.9.3 	 Treatment 3: 0.375 kg/ha a.i. Bromoxynil, 15 days postemerge (3 1/2-4 leaf stage
of wheat), pluts 2 kg/ha a.i. Dosanex, 32 days postemerge (6-7 tillers of wheat)
 

The Dosanex was applied later in this treatment to control Malva spp, which Bro
moxynil did not kill;Bromoxynil also gave no control of Poa annua; 
it provided only partial

control of wild mustard, which may have been too advanced in vegetative development (30 cm
 
tall) when Bromoxynil was applied. The Dosanex treatment stunted the Malva spp and p.even
ted its further germination. Dosanex did not control Poa annua at this stage but this weed
 may have been covered by Malva spp, with its leaves 
thus escaping application of the her
bicide. No chlorosis, suppression or dead plants were recorded in any line of any crop as
 
a result of Bromoxynil application.
 

Because of its low phytotoxic effects, Bromoxynil deserves further study. 
 Earlier
 
application, when weeds are smaller,may lead 
to better 	control of Malva spp. and wild

mustard. 	Poa annua remains a problem in the Toluca nursery.
 

1.6.9.4 	 Treatment 4: 2 kg/ha a.i. Tribunil, 19 days postmerge (4 1/2 leaf stage of wheat.

This treatment caused severe chlorosis and growth suppression in barley, triticale


and durums but the effect was less in bread wheats (Table 1.6.K). Two durum lines recorded
 
dead plant scores of 1.
 

Because of the constant growth suppression and chlorosis, treatment 4 could not
be recommended for barleys, triticales or durums, and would be marginal for bread wheats
 
due to suppression in some lines.
 

The treatment gave excellent weed control that persisted throughout the season.
 

1.6.9.5 Treatment 5: 4kg/ha a.I. Dosanex, 21 days postemerge, (5leaf stage of wheat) 

This treatment did not cause chlorosis in any of the crops. nor were any dead plants recorded. 
Suppression was recorded. but was very light: average scores were 0.4. C.4, 0.2 and 0.1 for barley,

tritLcale. durum and bread wheats. respectively. Dosanex seems to be very attractive a herbicide
as :or 
a wide range of germplasm due to its low phytotoxicity. This treatment gave poor control of wild mustard,
when applied on 40 mm high weeds. Poa annua control may be due to the fact that this weed was covered
by larger weeds and the herbicide did not contact its leaves. Apparently it Is very important that Dosanex 
comes in contact with the leaves of the weeds. a finding that received support n two experiments at Toluca
during the stimmer of 1974. In separate experiment that received 4kg/ha a.i. of Dosanex on June 15th 
(19 days postemerge). there was very poor weed control, although satisfactory control had been expected.
This application was followed by a very heavy rainstorm, and it is thought that the poor control maybe due 
to the fact that Dosanex was washed off the leaves, thus reducing leaf absorption. In the screening trial,
Dosanex (applied alone after a Bromoxynil) stunted the growth of Malva . and prevented further 
emergen-	 of this weed. However. Dosanex applied in combination with Bromoxynil had little effect on 
the Malva spp: An effect that may have resulted from the ?,.tava spp being covered by the wild cucumber 
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and wild mudtard, thus not touched by the herbicide. In the treatment with later applications of Dosanex, 
the wild cucumber had been removed earlier by the BromoxynL1 treatment, thus the Malva app was left. 
Phytotoxicity had an adverse effect on yield; phytotoxicity increased with late applica-tro- -a'with 
Increasing doses. Yecora had the highest phytotoxicity readings, followed by those of Cinnamon and 
Cocorit. 

1.6.10 FORAGE TRIAL 

In this trial, the forage producing ability of some leafy triticale lines was tested against that of 
oat, barley and wheat lines. Table 1.6. J shows some of the results; each variety was subjected to three 
cutting treatments: no cut, one cut and two cuts; plots from each of these three cutting treatments were 
harvested for grain for all varieties, the first cut was taken when the first node was at ground level, and 
the second cut was made approximately twenty days later. The best triticale line (S. 14MV73) yielded
3569 kg/ha of dry matter for.,ge from two cuts. and when subsequently allowed to go to maturity yielded
3078 kg/ha of grain. This line yielded a total of 1075 kg/ha of protein in the two cuts of forage. Another 
line, S.11. had a good combination of grain and forage with 4587 kg/ha grain and 3148 kg/ha forage. 
'fter two cuts. The barley, oat and wheat lines were much lower in protein yield of forage per hectare. 
The barley recovered well from cutting, yielding 3636 kg/ha of grain after two cuttings. The low grain 
yields of Pltic 62 at zero cutting was due to a high infestation of stripe rust on this variety. 

1.6.11 DATE AND RATE STUDIES 

Table 1.6. L shows weed control data for different rates of Dosanex applied at different datei 
In trials at Toluca; phytotoxicity data for these treatments are shown in Table 1.6. M. These data cover 
the varieties from the three crops used for testing; PM312 (triticale) Yecora 70 (bread wheat). Cocorit 
(durum). Treatmert s numbers are the same for both tables. 

Table 1.6. L shows tha' weed control with a 2 kg/ha application of Dosanex is almost as good 
as the 4 kg/ha rate. This control coupled with a lower suppression rating (Table 1.6. M) should make it 
a more acceptable level for use under these conditions. Weed control is lower at the 41-5 leaf application
date; a result thought to be due to the herbicide washing off the leaves. as this application was followed 
by heavy rainfall. All three crops are less sensitive as they get older (Table 1.6. M). In fact, the 2 kg/ha 
rate at 7-8 tiller stage seems to be ideal: good weed control combined with zero growth suppression. 

Tribunil and Bromoxynil were combined wi-h t.eatments 1-6 (separate applications'of both 
herbicides). However, these treatments were not nuded as Dosanex alone controlled all weeds and 
persisted throughout the season. 

An experiment similar to that discussed above wrvs conducted in El Batan, with similar findings 
for phytotoxicity. Table 1.6.N shows the results in controlling the different weeds found at El Batan. 
Again there was excellent weed control; except with treatments 5 and 6. which were followed by rainfall. 
An application of 2 kg/ha also seems adequate for good control at this location. 

Table 1.6.0 shows weed control data for different rate- aind dates of application of Tribunl in 
Toluca; phytotoxicity data for these treatments are found in Table 1.6. P. The Ikg/ha of Tribunll rate is 
almost as good as the 2 kg/ha rate and it is much mcre acceptable as its phytotoxicity is considerably less. 
The I kg/ha Tribunil rate at the 5 leaf stage gives relatively poor weed control. particularly on M.alva spp.
Chlorosisgrowth suppression and dead plants were given zero ratings for these treatment, thus there must 
have been some interference with herbicidal activity at this date. This is thought to be an environmental 
effect, rather than any resistance on the part of the weeds. However, Malva spp showed resistance to the 
herbicide earlier than the other weeds, and it took an application of 2 kg/ha to achieve satisfactory control 
(90%) at the 7-8 tiler stage. Applications at 2JZ-3 leaf stage of wheat gave excellent weed control. 
However, this control was coupled with high chlorosis and growth suppression ratings in Cocorit (Durum) 
-- such levels of phytotoxicity are unacceptable. Yecora (bread wheat) was extremely resistant over a 
wide time range. whereas PM312 (triticale) had intermediate resistance. The 21-3 leaf and 5 leaf 
applications of Tr' T unl were combined with 0.25 kg/ha a.i. application of Bromoxynil at jointing. This 
additional application o: -r noxynal caused no phytotoxicity. but weed control improved to acceptable 
levels (from 81% to 96% overall control) when Bromoxynil was used in conjunction with 1 kg/ha a. i. 
Trlbunil (5 leaf stage). which had shown poor weed control on its own. Therefore. if early applications 
of TrIbunil should fail. it can be coupled safely with a later application of Bromoxynil for satisfactory 
weed control. 
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Other noteworthy treatment included preemergence applications of Tribunil,coupled with a treatment of Bromoxynil applied at jointing. Past experience had indicated

that, preemergence application of Tribunil 
under these conditions did not cause

Viytotoxic effects, and weed populations were reduced appreciably, although not to an ac
ceptable level. 
 This reduction of weeds, however, allows a favorable environment for
 crop growth in the initial st,ges. Thus, a postemergence herbicide with zero phytotoxic

effects coupled with this Tribunil preemerge treatment would be desirable; Table 1.6.Q
shows the results of such a combination. There was poor control at the 1 kg/ha a.i. rate
of Tribunil plus Bromoxynil, but excellent control when Bromoxylin was combined with 2
kg/ha a.i. of Tribunil. 
 Phytotoxic effects were not observed in either treatment. These

combinations merit further research, particularly those with earlier applications of Bromo
xynil.
 

Experiments similar to the above were conducted during the 1974 
summer cycle at
El Batan. The phytotoxicity effects of Tribunil 
are not as strong in El Batan as in Toluca;
but the trends were the same, with Cocorit and PM 312 being more sensitive than Yecola.

However, the 1 kg/ha a.i. of Tribunil seems much safer to use at all dates tested at this

location. 
Weed control data for the El Batan location is presented in Table 1.6.R.
Hellianthus Ipomoea and Amaranthus spp quickly became very resistant to Tribunil. 
Thus, in
the El Batan environment where these weeds are 
found, early application of Tribunil are
 
necessary for adequate control. 
 In fact, Ipomoea spp (Morning glory) was quite resistant
at all dates and rates. Preemerge applications of Tribunil (1 and 2 kg/ha a.i.), coupled

with 0.25 kg/ha a.i. of Bromoxynil applied at jointing, improves Ipomoea spp control; 
 but
 
does not provide a satisfactory level of control.
 

Table 1.6.S shows weed control data for Bromoxynil at various rates and dates at
El Baton. No phytotoxicity was 
recorded in any of the Bromoxynil treatments for e.i. there
(bread wheat or durum). Weed control was excellent with the early applications; Ipomoca

and Helianthus spp became somewhat resistant to the 0.25 kg/ha rate at the 6-6 1/2-lea
stage. Amaranthus spp showed resistance to the 0.25 kg/ha rat at all dates, and to the 0.5
 
kg/ha rate at the later date.
 

Table 1.6.T shows weed control results for Bromoxynil (0.25 kg/ha a.i.) combined
in a tank mix with various other herbicides; phytotoxicity readings for this 
treatment are
 
shown in Table 1.6.U.
 

All four treatments produced excellent weed control 
(Table 1.6.T) except where

Amaranthus spp showed some resistance to the Tribunil and Bromoxynil mixture (751 control)
Ipomoea spp also showed some resistance to that treatment (82% control). Only bread wheat
and durum wheat were tested with these herbicides. Cocorit 71 (durum) showed great sensi
tivity to the Tribunil treatment; the Diuron plus Bromoxynil treatment produced the most
 severe symptoms. Such severity precludes its consideration as a feasible treatment this
 
treatment killed some plants in the Cocorit plot.
 

Again, some of these mixtures showed promise for a wide range of germ
use over 

plasm, thus merit further experimentation regarding timing and dosage.
 

As mentioned earlier Dinitro (DNBP amonio salt) applied preemerge is the herbicide
 most commonly used in the CIMMYT nursery. This herbicide was tested in a separate experi
ment in Toluca, along with TOK E-25 
(also applied preemerge). Table 1.6.V shows the
 emergence data for each of the crops tested. 
 TOK E-25 did not affect the emergence of Yecora

70 and slightly decreased the emergence of Cocorit 71, however, greatly reduced the
 emergence of the triticale PM 312 
(to 73 per cent of the untreated check). Dinitro reduced
 emergence in all three crops 
at all three rates. The 10 lt/ha rate reduced emergence rates
drastically: to 65 per cent for Yecora ,nd to 
48 per cent for both Cocorit 71 and PM 312.

Dinitro 
is applied in the CIM14YT nursery by the following method:
 

Seeding is usually completed in the Toluca and El Batan nurseries by the end of

May, before the onset of the rainy season, thus irrigation is necessary for germination.

Dinitro is applied after the irrigation, before emergence.
 

For the experiment reported here sowing was not done until June 13th, when the
rainy season had begun. It is thought that the rain took the Dinitro into the wheat seed
 zone, thus killing many of the germinating seeds. Therefore, this experiment does not indicate
what 
happens when this herbicide is handled properly, however, it does point out Dinitro's
 
limitations where weather is unpredictable (i.e. where rain is expected before emergence.)
 

All Dinitro treatments provided 100 per cent wee4 control; except on Poa annua,

which was 90 per cent. This control continued through October 19th 4when 
notes er-T-e-n

Weed control of TOK E-25 was very unsatisfactory, with zero control of wild mustard. 
The
wild mustard competed very vigorously with the wheat because of lack of competition from
 
other weeds.
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76.3 

T.I.6.A 	 Yield of four trlticale IIn@*. one breed hmt 

nd r fern c odition s (YM37 

Location and yield (ks/he) 

Variety Plirada % Yocora arer % ocora Korea % Tecora iTE S/
___________________o________________Vcore 

595*.CInnon 3548 86.6 554 91.6 6366 90.6 

Yocora 409 100.0 6051 100.0 7023 I00.0 6546 

3( -A 	 88.1 $173 85.5 7372 105.0 6922CocorIt 

P.m. 312 4318 10$. 4768 78.8 6993 99.6 6613 

P.M. 307 .225 10).2 51.53 90.1 7083 100.9 6529 

P.M. 212 3971. 97.0 5059 83.6 7117 101.3 6029 

Awaraga Location Yield (Kg/ha) 

61.323959 5341 692 


T.1.6.9 	Yield (kg/ha) of selected trItIcals. broo %#wetend durwe lines 

at different le.els of nitrogen ((601 Y73-71) 

Variety 	 N LEVEL (kg/ha) 

D 	 iso 22S 


Yecoa' 70 (S.W) 3250 5$60 7700 79L.0 

Clinn 	 (Tcl) 3000 5460 5940 6970 

Cocorlt 71 (0) 3P90 6280 7960 6670
 

gYI 312 (Tcl) 3690 6250 6870 6740 

PH 307 (Tc0) 31.80 6290 7170 6250 

PH 212 (Tc) 3910 5110 6090 6630 

PH 308 (7I) 380 6100 71.90 6920 

Stork (0) 3350 6170 6530 7850 


Tori. (S.W.) 3050 6070 6970 6860 

6200 591.0
04-4. (TCI) .ZO 6560 

L.660 	 6010 60.0fls.rtct &A (S.W.) 2200 


Beagle (cl) 3590 54.30 7080 8680 

L.S.0. (0.50) ltInU 1el 1220 kg/ha 

L.S.0. (0.05) ithin gnwoty"e I 1310 kg/ha. 

Vocora 

90.9 

100.0 

105.7 


101.0
 

99.7 


92.0
 

T.*41g Par cat recory of appled a at 75 ka 

a) d475 ko/ eU. altrog m trial (601 

Varlety U1 

T. 70 58.1. 117.1 

C i 58.o 1)8.5s.6 

Cocorit 71 59.9 119.5 

PH 312 62.1. 128.6 

Pe 307 61.3 137. 

71.8 120.6 

PR 306 61.8 137.7 

Pat212 


55.2 115.8 

Torl 547. 127.2 

Stork 


0A-41. 77.6 127.6 

risorect 4A 48.5 39.0 

1e1g1e 61.3 122.8 

a, - uptake (kg/ha) at O
 

,- a uptakea (kg/ha) at 75 U.
 

T .1.6.0 	 Effect of Spacn4 and Doaet7 om yields 

((607 YV3-7%). 

Yield 

TreatJmnt CInamon 

588040 k 15 on 

4.0kg x 15 a. 6590 

a 56401.0k. a 45 

80 k x 15 on 5720 

80 k a 30 c- 5830 

s 


80 kq '.5 oe 5790 


160 kg . 15 co 5010 


160 kg 
- 30 CP 5720 

160 kq x 145 a 5790 

L.S.O. 0.05 .lthln genotypeoe 790 kg/he. 

powt tal lke ofm at 

Y73.7d). 

Srecoveryat 75 & A 0 

t06.3 

79.S 
U.S 

101.5
 

(A.A. 

101.2
 

10.8 

93.1 
66.3 

67.3 

82.0
 

of tbros triticle lie" 

(kghe) 

1" 212 1% 312
 

5.30 6360 

5840 6570 

6270 (660
 

5960 6870
 

6740 660
 

6310
 

5560 6130
 

60M Q90 

6060 700 



T.1.6.1 	 Percentage emergence of two wheat varieties and three tritIcale Ires 

soon at different depths.
 

Va1rieties Ieight 
 0epth snernIn €;s. 
 Mean
 
6 	 9 12 15 


Yaqui 50 115 107.9 98.6 90.8 53.4. 25.9 75.3 a1
 
Yecora 70 7S 99.6 90.8 75.0 17.0 3.6 59.2 b 
PIH212 95 86.0 82.9 67.5. 27.9 10.5 514.9 b 


PM 307 100 110.1 108.1 75.7 36.1 2.'. 66.5 ab 


P'M312 95 104.1 98.8 79.0 32.1 16.0 66.0 ab 

Mean 101.5e 95.80 77.6b 35.3c 11'7d 


not
M oens 	followed by the sm letter are significantly at the 5 probability level. 

T.1.6.F 	Effect of Dosenex applied at different dates and rates on the yield 


(kg/he of Cinnamon. Yecora and Cocorlt (1602 Y73-7) 


Treatment 	 OAE' Cinnn Cocorit 

Veeded control 
 6100 7220
 

2 kg/ha a1. S leaf 29 6210 7570
 
/* kg}/ha a. . lea1f 29 
 5820 5600
 

2 kg/ha a.l. late tiller' '1 5110 6530
 
, kg/ha al.. late tiller 41 1,.230 
 3800 


DAE- day after emrgence 

L.S.0. 0.05 (within genotype) - 1170 kg/he. 

T.I.6.G 	Phytotoxlclty readings on Cosanex trial (E602 Y73-7) 

Treatment Cinnn Yecors Cocorit 


Weeded control 0 0 
 0 

2 kg/ha .. 5 leaf 0.25 0.12 0.25 


4kg/ha 
 .1. 5 leaf 1.67 1.00 0.50 

2 kg/ha &.1. late tiller 1.00 1.50 0.83
 

56kg/ha a.i. late tiller 1.83 
 1.83 1.67
 

T.I.6.H Effect of Trlbunll applied at different dates and rates 

(kg/ha) of 	 Cinnamon. Vecora and Cocorlt (E604 Y73-7) 

Treatmett AfE CInnaon 

Hand,,eded Control 6sO 


I kg/h. a.l. at sawing 
 6360 


2 kg/ha 8.1. at sowing 5600 


kg/ha *.I. at emergence 7010 


2 kg/ha a.l. atIemergence 6720 


1 kg/ha &.1. at 2 1/2 leaf 12 
 6810 


2kg/ha e., at 2 1/2 12 
 6260 


1 kg/hP al. at 3 1/2 leaf 20 
 6120 


2 kg/ha a.I. at 3 1/2 leaf 20 
 6190 

I sg/ha al. at 5 leaf 27 6790 


2 kg/ha a.1. at S leaf 27 
 630 


AE - days after emergnce 

T.1.6.][ 	 Phytotoalcity reading on TrlbnilI trial (E60i Y73-74) 

Treatment 	 ClInnnmn ecora, 


Kandedad Control 0 0 

I kg/ha a.. at soing 0 0 
2 kg/ha *.I. at sawing 
 0 
 0 


I kg/ha a.. at mrgenca 0 0.06 

2 kg/ha a.l. at amrgnca 0 0 

I kg/ha a.I. at 2 1/2 leaf 0.17 0 

2 kg/ha 	 .1. at 2 1/2 leaf 0.7S 0.52 
I kg/ha &.1. at 3 1/2 leaf 0.08 0.08 

2 kg/ha a.i. at 3 1/2 leaf 0.67 
 0.17 

I kg/ha A. at S leaf 0 0 

2 kg/ha a.l. at S leaf 0 0 

on the yield 

Cocor I t 

7130
 

7660
 

7260
 

7650
 

7800
 

7860
 

8330
 

7070
 

7730
 

700
 

7310
 

Cocorlt
 

0 

0 

0.25
 

0.06
 

0.25
 

0.17
 

1.33 

0.06
 

1.67
 

0 

0.25 



T. .r., Formge lineperfo'uance
 

frage T.AtaI Protein Protein yield Total protein 
Crel.n .M. forage yield In Fore& in Forges in fora, 

yvrtely cut K.J/ra K/la Kg/Ma RIMS Kg/1& 

$.i. MV-13 (Thl) a 1.0 
3 330' 21.09 30.8 712.10 
2 378 1160 3S569 28.7 333.0 

1075.0T 	 .1.G.K Aver.le grarth sapreesion ad chlorosa ceres for hwlol. triticale 

S.2. -4-7) (.1i; 	 Z! L: duruo and bread %#met lines ettinlg a herbicide treatmnt of 2 4/ta 
.77i 2222 3t1. 698.0 
3 336; 3383 28.6 	 a.I. at3223 332.0 	 of Trlbunll 19 days post emrge (4. 1/2 leaf stat of duaet)

Io300. 

1.8. 	 AV-13 'Tcl) 0 3;'l Crop Growth S1.presaloo CAlorools 
i 3 .6 2110 32.1 64.0 
2 3,6 1:3: 3211 30.1 340.0 1021..0 Barley 	 1..1 3.7 

S.11 i*v-7j (Tcl) 	 0 4103 Trlticale 5.. 2.3 
i 312 2053 32.1 65,8.0 	 Durwe 6.0 3.0 
2 4.37 IC97 311,8 28.8 317.0 

975.0 Bread Wht t 	 1.0 0 

{4€ley)
(Bar* 0 1"-2's
 

1 1213 33.7 1.09. U 
2 3636 i1.79 2692 29.0 1.29.0 

838.0
 

t.'" .:4t) 0 2550 
2 209) 311. 91.9 461.0
2 -us 1461 290S 27.3 MO.	 T.1.6.1 Chlorosla. suppreselon and dead plant ratings an three crops raca1vloq 

860.0 	 applications of hoenee at different dates oad rates. (Toluca 19%). 

PIt;c 2 0 382. 
i 30334 167S 29.4 4-930 	 Variety Tr..toant No. Chloroal, Suppression Dead Plants. 
2 21472 V61 2636 26.6 2S6.0 

?ecora 70 3 0 1.3 0
 
2 0 1.3 0
 
3 0 0 0 
16 0 0.7 0 
5 0 0 0 
6 1.0 1.0 0
 

T.1.6.1. Wod control 	(par cent control ) by Dota.a. applied at different dates and rates (a.i.) 

Toluca 1973.. 
 Cocorlt 71 3 0.3 1.0 0 
2 0.) 0.7 0 
3 0 0 0 

Trt.mo. Rate (kg/ha a.l.) Stage of weet Weed control (per cent) 
 4 0 0.7 0
 

5 0 0 0 
Bressics C-tli na C,.un i Poe I8.lva Gablnsoga 6 0 0 0 

3. 2 2 3/2 3 leaf 97 70 300 100 100 97 P1" 312 3 0 1.3 0 

2. 1. 2 1/2 33 leaf 92 83 300 100 100 95 
2 
3 

0 
0 

1.7
1.0 

0
0 

3. 2 4 1/2 -5 leaf 67 1.3 300 100 57 300 5 
0o.) 

0 0 
0 
0 

4. 4 
1. 

/2-S lset 57 82 300 100 82 t0 
6 0 0.3 0 

5. 2 7  8 tillers 77 78 100 300 97 97 

* Treat'ent nmbers correspond to treatment numbers in Table 12. 

6. 4. 7 - 8 tIllers to0 90 100 100 97 300 



T.1. 6. .Wod control (per cent control) by Dosaax aWplled at different dates and rates (8.l.) 

T 1..60 Weed control 

Toiuca 197% 

(per cant control ) by Trlbhmll 8110,116d at dlffereat date" ad rates (*.I.) 

Il Baton 1911. 

Trt.ao. Rate (kg/he *..) Stage of wheat Weed control (per cent) 

Trt.lto. Rate (kg/ha e.l.) Stage of heat 

Breasica Itlve 

Woed control (par rant) 
Coclals Golinso POe C ilIm 

"IlenIth"r Iponoo G Insoga meranthwis 

I. 2 3 I/2 I-af 100 100 1OO 100 

I. 

2. 

1 

2 

2 1/1-3 

1/2-) 

leaf 

leaf 

100 

iCo 

100 

100 

100 

100 

0. 

100 
100 

oi 

97 

9 
2. 

3. 

0. 

2 

3 - 3 1/7 leaf 

S lef 

to 

57 

100 

60 

100 

50 

100 3. 

1. 2 

S leaf 

5leaf 

so 

100 

57 

82 

93 

100 

55 

96 

so 

97 

92 

96 
. 

5. 2 

S leaf 

$ - 6 tillers 

80 

93 

100 

96 

80 

90 

53 

80 
S. 

6. 2 

74 

7-

tillers 

tillers 

90 

100 

72 

95 

t0 

00 

97 

97 

93 

93 

93 

100 
S S- 6 tillers i0 t0 9S 90 

T.1.G.V Chlorosls. Suppression and dead plant ratings on thre crops 

?.I.6.Q Wed control (per cent) by preonery 

a.I. of Bromasynll at Jointing. 

applications of Tribmall combine with 0.25 kg/he 

receiving applications of Tribunal at(Tc 9) 
different dates and rates 

raeemnt Vie. Tribwnal Tratnth tWeed control (er cint) 

Oraelca naive Ccumla G&I I nsoge Poe Ce l 
Variety Treetient Io.* Chlorosls Suppression Dead Plants 

Yacorel I 00 
I I kg/he 80 0too 100 S 52 

2 
3 

0 
0 

0 
0 

0 
0 

2 5 kg/h, 100 * 98 100 92 6 
3 
5 

0 
0 

0 
0 

0 
0 

5 0 0 0 

Cocodlt 71 
2 

3 

1.32.7 
0 

2.0
4.,3 

0 

01.0 
0 

T 1.6.R Wed control (per c nt control) by Tribunll applied at different daoa ant rate* (6.I.) 
. 
5 

1.0 
1.0 

1.0 
0 

0 
0 

1l Baton 197% 

6 2.0 2.0 0 

1" 312 I 

2 
3 
. 
S
6 

0 

0 
0

1.0 
1.0 
2.0 

1.) 

1.3 

0
1.0 
0 
2.0 

0 

0 
0 
0 
0 
0 

Trt.0o. Rate (kg/ha e.1.) Stae of Wheat 

_________________________________________ 

I. I - 3 1/2 leaf 

2. 2 3 -3 1/2 laf 

Holl1nthus 

92 

100 

Need 

Iipm 

60 

82 

control (per cant) 

ga I I as*" lmramtwe 

100 I00 

100 I00 

Treatit nm er corresponds to treatnnt muber In Table. :5 3. . 1 2 S leeflaf 406415 01 1616 00 
k. 25 lea f 5 I) 60I 

S. 1 - 6 tillers 44 17 60 0 

6. 2S - 6 tilers 33 27 63 27 



T 
.I.6. U chloroesis. groth supprasslci and dead plant ratings oam cropa 

T. 1.6.8 ed control (per cent control) by Irmaxynll (e.l.) applied at different dates ane rates receiving applications of different herbicides in cmbinatim 

(EI atan 1971). (tank mix) with 0.25 kg/ha a.i. of Iromoynil (l atan ;) ) 

Trt.No. Rate (kg/ha a.I.) Stages of Wheat Weed control ( per cent 

hal lenthus ipops Cal insoga &eara.tius Variety Treatment No.* Chlorosia Suppretsion Deed Plats 

I. 0.25 2 leaf 100 too 100 70 Yacora 70 I 
2 

0 
0 

0.7 
1.0 

0 
0 

2. 0.5 2 leaf 100 100 100 92 3 
'S 

0.3 
1.0 

1.3 
1.70 

0 

3. 0.25 4 - 1 1/2 loaf 100 100 100 90 

4. O.S 4 4 1/2 leaf 100 100 100 96 Cocorit 71 1 
2 

1.0 
0.7 

2.7 
1.3 

0 
0 

5. 0.25 6 - 6 1/2 leaf 85 83 100 78 3 
4 

0.7 
2.0 

2.3 
3.7 

0 
1.3 

6. 0.5 6  6 1/2 leaf 100 97 100 78 

a Treatment number corresponds with nmbders used in Table 20. 

T.1.6.V Per cant soergenca i of three crops treated with verios rates. pro-

T.1.6.T Weed control (per cent) by various herbicides In combination (tank mix) with 0.25 kg/he 
emerge, of Dinitro and TOK E-25 (Toluca 197.) 

a.l. romxynli (EI Satan 1974) 

Trt.No. Herbicide Rate* (it/ha) Per cant margence * 
Trt.No. Herbicide Rates Stage of Wheat Weed control (per cent) 

Yscora 70 Cocoret 71 Ph 312 
Helianthus lpooce GalInsoge Aoeranthus 

I TO 1-25 5 118 94 91 

1. Tribunli 1.0 4 - 4 1/2 leaf 100 82 100 75 2 TOK E-25 7.5 112 87 81 

2. Llnuron 0.25 6 - 6 1/2 leaf 97 95 100 87 3 TOt E25 10 107 92 73 

3. Dosanex 2.0 4 - 4 1/2 leaf 100 100 100 100 4 Clnitro 5 83 58 84 

is. Dluron 0.5 6  6 1/2 leaf 100 90 100 93 5 Olnitro 7.5 61 54 63 

Rate - kg/ha a.. 6 Olnitro 10 65 48 48 

a Rate expressed as c rcial product 

$ Per cent amrgence expressed as per cent of non treated check. 

Ab 



1.7 Physiology
 
1.7.1 INTRODUCTION
 

Weather conditions were very favorable in the Yaqui Valley in 1973-74 (Fig.1.7.A)

Unhampered by disease, the dwarf variety Yecora 70 
(sown between November 15 and December
 
10) produced 7.95 ton/ha under optimal management and 12 per cent moisture. This was the
 
highest yield of the past three seasons, exceeding the 7.41 ton/ha obtained in 1970-71.
 
Other materials also produced high yields: Stork "S", a durum variety, for example, yield
ed a record 8.56 tons/ha. High radiation and low night temperatures during February are
 
thought to be the major factors contributing to the high yields.
 

1.7.2 ASSESSrtENT OF YIELD POTENTIAL
 

Methods of determining yield potential of genotypes with only small quantities of
 
seed available (early generations of a breeding program, for example) were examined in a
 
study using 40 homozygous genotypes. These genotypes were grown as spaced plants (as F2
 
are grown) in microplots and large yield plots. The microplots were designed as a com
promise to reduce the quantity of seed required, while approximating the competitive en
vironment of normal seeding density and simplifying the harvesting procedure. These plots
 
were 3m long, consisting of four rows, 20 cm apart; with three rows seeded and the fourth
 
row serving as a path between genotypes. At maturity, two meters were harvested from the
 
center of all three rows of each plot. 
 The trial consisted of five replicates of spaced

plants (6 plants per replicate), microplots, large plots. Measurement of harvest index was
 
made on all plots, because earlier data had shown a close correlation of harvest index with
 
grain yield in large plots, and it was shown to be a stable character at any density.
 

Grain yield of the large plots ranged from 5.43 tons/ha for the poorest plots to
 
8.56 tons/ha for t'e best. Coefficients of variation were about 10 per cent for grain

yield, 5 per cent for harvest index; and intermediate for other yield components. Thus,
 
environmental effects probably had only minimal influence on 
phenotypic correlation
 
coefficients calculated from the genotype means. (Table 1.7A).
 

Microplot grain yieleswere significantly associated with large plot yield, but
 
this association explained only 45 per cent of the yield variation noted in the large plots.

Obvious changes were apparent in yield ranking of genotypes. For example, erect-leaved
 
lines performed relatively poorly in the microplots. It seems likely that genotypes dif
fered in the advantage taken of the space oetween plots. The microplot harvest index was
 
closely correlated with large plot yields.
 

Analysis of spaced planting results showed that the grain yield per plant was not
 
significantly correlated with large plot yield and numerical components of yield measured
 
in the spaced plants were not closely correlated with large plot yield. Yet harvest index
 
per plant was closely correlated with large plot yields, and per shoot correlation was even
 
greater. The stability of harvest index across populations is shown in Table 1.7A.
 

The study indicates that the harvest index, a relatively simple measurement,

might be used as a selection criterion for yield potential; however, results should be
 
checked when used with segregating populations. The microplot results (along with data

presented here) cast some doubt on the validity of genotype rankings for yield from small
 
plot trials, where both interplot competition and edge effects are affecting results. It
 
Is expected that such competition is largely or entirely for light in an irrigated, high

fertility environment. Thus 
taller types with greater spread would have a competitive
 
advantage.
 

1.7.3 ENVIRONMENTAL MANIPULATION AND YIELD POTENTIAL
 

Shading experiments were continued with the high-yielding bread wheat Yecora 70,

to investigate the importance of solar radiation for grain yield and, indirectly, to study
 
crop photosynthesis at different development stages. Usinj single,short shade periods,2 periods of maximum sensitivity were determined;as shown in Fig. 1.7Bthese results agreed with
 
earlier studies. Data are now available from four seasons of experimentation with Yecora 70
 
at CIANO, and several conclusions can be drawn:
 

(1) During shading, crop growth (as measured by dry matter accumulation) is re
duced by an amount approximately equal to the percentage reduction in radiation.
 

(2) Shading during the first 50 days after seeding (up to one week or so after
 
terminal spikelet formation on the main shoot apex), has little or no effect on grain yield,

although tillering is substantially reduced.
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(3) Shading from 55 to 85 days after seeding (approximately 35 to 5 days before
 
50 per cent spike emergence) has a drastic effect on grain yield that is associated with
 
reduced grains per square meter. Most of the loss is a result of fewer grains per spikelet 
with little increase in kernel weight to offset the loss. This is the period of maximum
 
accumulation of dry matter in the spike structure.
 

(4) The period of flowering and early grain growth is relatively insensitive to
 
shading, with grain yield reductions coming from reduced kernel weight; pollination is
 
apparently unaffected by shading.
 

(5) Kernel weight (hence grain yield) may or may not be sensitive to post-anthesis
 
shading. This depends on whether the number of grains per square meter established in the
 
crop (i.e. sink size) is sufficiently high to create a heavy demand for post-anthesis as

similate (the source). Sink size is governed by radiation in the month before anthesis.
 
Thus, in 1973-74, when grain numbers were high, kernel weight was quite sensitive to post
anthesis shading; however, in 1972-73 (see previous annual report), the reverse was true.
 
These findings indicate that the relative importance of sink size and post-anthesis source
 

in limiting grain yield is more season dependent than genotype dependent.
 

The above conclusions suggest that further yield improvement in Yecora 70 will
 
require increased crop photosynthesis and/or greater partitioning of assimilate to the
 
growing spike during the one month or so preceding anthesis. Grain yield is likely to be

come more dependent on post-anthesis photosynthesis only when grain number per square meter
 

is increased. Such conclusions should be restricted to the conditions under which the
 
study was conducted:--low latitude, irrigation, high fertility, and genotype used. Although
 
Yecora 70 is typical of many dwarf, spring wheat varieties, comments on the generality of
 

now being conducted.
these conclusions should await completion of shading studies 


The final size of any yield organ should be related to the assimilate available
 
during some criticaf phenological period when the organ is capable of growth. Total as
similate supply to the organ may be increased, not only by the means mentioned above, but
 
also by slowing the rate of development. To test this hypothesis, heating and cooling
 
treatments were applied to small areas of the crop (Yecora 70) for about 4 weeks. Heatings
 
involved an average increase of 5C in air temperature. Heating treatments reduced yields
 
only when applied 40 days after seeding; however, heating accelerated development at all
 
stages. The greater reductions coincided with the period of rapid spike growth. Cooling,
 
although less effective in reducing air temperature, gave the opposite response. These
 
findings support the results of the shading experiments as well as the hypothesis tests
 
cited above.
 

Thus, the research challenge is to locate and exploit genes capable of retarding
 
Informdevelopmental rate during the spike growth period in the month before anthesis. 


ation is available about genes controlling the development rate in the earlier growth pe

riod, from seeding to terminal spikelet formation. However, retarded development in this
 

earlier period leads to more tillering, but generally no increase in grains per square
 

meter or grain yield, which again supports the shading results.
 

1.7.4 LEAF ANGLE AND YIELD POTENTIAL
 

Bread and durum wheat selections with erect leaves that were reported as promis

ing last seasun were tested in yield trials against standard varieties which generally had 

no-erect leaves. These tests were inconclusive although the durum line Stork "Sw, which 

outyielded all others in the test, has semi-erect leaves. These erect-leaved types were 

not necessarily of the same basic genetic yield potential as the checks, and were, in fact
 
These materials were developed through selection in segregating population
not likely to be. 


and partial backcrossing to provide sets of comparisons with some constancy of genetic back

ground. Yield tests will be continued in 1974-75. In 1972-73, the better relative per

formance of the lines with erect leaves may have been due to the unusual radiation of that
 

season, and the better lodging resistance of several of the lines used.
 

Another experiment compared optimal seeding densities for lines with erect leaves vs lines with 

non-erect leaves. Seeding density ranged from 20 to 240 kgs/ha. In general, there was little yield 
response to increased density for the erect-leave lines, but the response was positive as shown in 
Figure 1.7.C. The use of about 100 kg/ha seeding density should be satisfactory in comparing lines of 

the two types. 

In the studies of erect leaves an attempt was -ade to use the liguleless bread
 
lamina close to vertical.
wheat line Eligulate, which confers a leaf angle at the Lise of the 


The derived progeny have been of little value to date because of the Eliaulate parent has
 

many undesirable traits. As an added complication the liguleless character is a result of
 

the compl-mentary action of two recessive gene pairs.
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1.7.5 YIELD UNDER SIMULATED DROUGHTCONDITIONS
 

In cooperation with Professor L.H. Stolzy of the University of California, River
side, a cooperative project ws continued at CIANO to study drought resistance mechanisms
 
in wheat. 
Ten distinctive genotypes were studied intensively in large plots to determine
 
effects of three drought regimes, and of well watered conditions. These results and those
 
of a similar study in the orevious season have been included in the Ph.D. dissertation of
 
Dr. R.E. Sojka:"Comparative Drought 
 Response of Selected Wheat Varieties (University of
 
California Riverside, September 1974).
 

Drought reduced yields considerably, but proportionately; so that the highest

yielding lines under drought conditions were, in general, those that showed highest yield
 
potential under irrigated conditions. However, there was no evidence from this trial of

specific genes for drought tolerance or resistance, although earliness proved advantageous.
 
The only exception to this appears to be Cocorit, which in all experiments shows greater

susceptibility to drought. 
 In the Table 1.7.B, Cocorit ranks first, without drought, and
 
is lowest ranking with severe drought. Gabo, a tall, drought resistant Australian wheat
 
variety,and D67-3, 
a North African durum, were clearly no better under drought stress than
 
Yecora 70 or CIANO, two modern semi-dwarf Mexican varieties. 
 Line T64-2-W, a segregate of
 
a winter x spring cross, failed to show superior performance.
 

Plant water relations and rooting of Yecora, Gabo and Cocorit were examined
 
closely by Dr. 
Sojka. Plant water potential was measured with a pressure chamber and show
ed a stable minimum value from about 10 a.m. to 5 p.m. each day. 
 Leaf diffusive resistance
 
to water vapor, as measured with a diffusion porometer also was approximately stable
 
over this period of the day. As a result, extensive measurements were made to compare the
 
water status of treatments and genotypes. Gabo had the deepest roots, a factor associated
 
with higher water potential (i.e. less stress) and lower leaf permeability; Yecora was
 
intermediate in these traits; and Cocorit had the shallowest roots, lowest water potential

and highest leaf permeability. Rooting depth was closely related to per cent yield reduct
ion caused by drought.
 

The search for drought resistance was expanded to cover 36 genotypes and seven
 
drought regimes at CIANO, including two trials on sandy soil in farmer fields. Plots in
 
this experiment were reduced to 3 m x 2 rows x cm, with an additional
30 unseeded 30 cm
 
separating adjacent plots. Grain yield was harvested from 2 m x 2 rows 
in the center of
 
each plot. Subsequert examination of the yield data indicated a substantial advantage of
 
edge plots under drought despite the planting of a single border row on the outside of the
 
plot area. There was also evidence of interplot competition. Nevertheless, the results are
 
as shown in Fig. 1.7.D in which the yield of groups of genotypes of similar maturity are
 
compared. 
The results confirm the above mentioned tendencies for new semi-dwarf and tradi
tional tall wheats. Also the improved durums (including Cocorit) show greater susceptibi
lity to drought. The most significant feature, however, is the superiority of barley

under drought. Although this is an intergennric difference, it suggests a drought resis
tance mechanism of substdntial magnitude. The search for such differences within species

will be continued, since it would be of real value to breeders. 
 It is felt, however, that
 
plot size must be increased to allow for discard of edge rows and that more severe drought
 
levels should be iriclude representative of less favorable dryland situations.
 

1.7.6 YIELD POTENTIAL IN THE TROPICS
 

A diverse set of 20 bread wheat and triticale genotypes were sown in the winter
 
cycle at several dates at each of three sites in the tropics. These sites differ in al
titude but have similar latitudes (El Batan 2250 m, 200N Tlaltizapan 940 m, 19°N and Poza
 
Rica 60 m, 200 N). Sowing was done in January and February, at El Batan; and in November,
 
December and January, at the other two sites. 
 This study is a part of a Ph.D. thesis of
 
Nr. D.J. MiaI'ore from the University of Reading, England. Table 1.7.C shows the relevant
 
weather data for 1973-74
 

The stations represent the following environments in order of ascending altitude:
 
hot, low radiation; hot, high radiation; and cool, high radiation.
 

Studies had been planned to examine the yield potential of the genotypes, under
 
optimum conditions (irrigation, high fertility, and freedom from diseases and insects).

However, at Poza Rica, 
it was not possible to prevent the heavy attack of Helminthosporium

sativum on all genotypes; and at Tlaltizapan a soil problem associated with high alkalinity
 
may-ave reduced yields. Grain yields ranged from 0 to 2 ton/ha at Poza Rica; 
 from 2.5 to 5
 
ton/ha at Tlaltizapan; and from 3.5 to 8 ton/ha at El Batan. Siete Cerros and Anza were
 
thebest genotypes in both appearance and measured yield potential across all sites. Both
 
of these genotypes are intermediate in maturity. Yield across sites, and to some extent
 
across genotypes, was related to grain number per square meter. Across sites, grain number
 
was positively related to radiation received in the 30 days before anthesis: 
r-0.796**;
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and was inversely related to mean temperature from seeding to anthesis: r-minus 0.825".
 
Because radiation and temperature were inversely related (r--0.539"*) in this year's data
 

it Is not pcssible to determine which of the two had greatest influence on yield.
 

visible in this study: development
Developmental patterns were more clearly 

was slowest at El Batan, more rapid at Tlaltizapan, and fastest at Poza Rica; in days to
 

floral initiation, to anthesis, and to maturity. The mean daily temperatures were similar
 

at Tlaltizapan and Poza Rica thus the faster development at Poza Rica is probably eue to
 

the higher night temperatures.
 

Across sites leaf numbers and spikelet numbers were directly related to length
 

of the vegetative phases. Similarly, at all sites lateness was associated with larger

2 , because lateness was associated
spikes; but this did n~t lead to higher grain number per m
 

with less spikes per m and reduced grain set at the hotter sites.
 

As compared with other varieties, some later varieties known to have a cold
 

(vernalization) response reached anthesis relatively earlier at El Batan and Tlaltizapan
 

than at Poza Rica; with relative advancement of flowering being greatest at El Batan. This
 

finding suggests that fulfillment of the cold response was directly related to altitude,
 
although not dependent on altitude.
 

Fi 1.7.4 WEATHER DATA FOR CIANO DURING THE 1973-74SEASON. 
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fI.1.7. 0 GRAIN YIELD OF CERTAIN GROIPS OF GENOTYPES VS
 
TREATMENT MEAN YIELD. TRIALS E22 AND 132. CLANG.73-74.
 

SIMPROVED 
, DURU)M In 3) 

6A 
• ./ IMPfOVEDBRAOIn4)t'J HEAT 

DRLEY,,, 2)," 

". • .- " ..--.f TALL BREAD 
WHEAT(n- 3) 

4 

0' _
oo 

A"
 

0 I I I
 

63 4 5 
TREATMENT MEI.N YIELD It/hI) 

13LEVELS OF OROUGHT STRESS) 

Tests to identify plants resistant to aluminum toxicity. 
47 



Jo 

TABLE 1.7.A. - Correlation between grain yield in 
and various parameters measured 
olants and microplots. Trials El, 
EIV. CIANO. 

large plots 
xt space,' 
E. oEX.Xl, 

Condition 
Parameter 

Correlation coefficient lr lot 
grain yield harveatuidi 

TABLE 1.7. B.- Response of genotypes to different levels of drougitt. Tri 
Microplot Grain yield 0.68- - -

LXu, CLANO. 

Spaced plant 
harvest index
grain yield 0.73**

0.27 0.91 * 
Genotype Date 50.Spike emergence No Grain yield (thA)*sLighth oderate 5evere Mean of 

harvest index 0.54 0.7500 No drought drought drought drought drought droughts 
spikeslplant -0.11 - -

spik,.lets/spke -0.07 - - Yecora Mar 2 6.86 3.95 3.73 3.11 3.60 
grains/spikelet 0.28 - - 100 58 54 45 
kernel weight 0.320 - - Cocorit Mar 2 7.84 3.03 3.24 1.94 2.74 

Single hhootsharve~st indx 0.65- a 
. . 100 39 41 25 

+ * . Significunt at 5%, ** . significant at 1% 

Gabo Mar 3 4.91 
100 

4.13 
84 

3.73 
76 

2.71 
55 

3.52 

++ - Single central shoots taken 
probability. 
from each spaced plant. 

D67-3 Feb 24 6.44 
100 

4.56 
71 

3.93 
61 

2.69 
42 

3.73 

T64-2-W Mar 4 5.28 3.74 3.11 2.36 3.07 
100 71 59 45 

Siete Cerros Mar 4 5.13 3.47 3.51 2.64 3.21 
100 68 68 51 

TABLE 1.7.C.- Summary of weather data for wheat cycle
(PR). Tlaltizapan (T) and El Batan (En). 

1973-74 at Poza Rica 
Maize Physiology 

CIANO Feb 23 5.84 
100 

4.57 
78 

4.07 
70 

2.81 
48 

3.82 

Met. Station. 

Cajeme 71 Mar 11 6.54
100 

3.65 
56 

3.05 
47 

2.55 
39 

3.08 

Mo1th Tn.IPH .C k- - Drought x genotype interaction 
Coefficient of variation 10.6% 

hi!:hly significant 

Nov. 30 31 20 11 7 454 
LSD oecween genotypes at given drought level 0.56 t/ha 

Dcc. 

Jan. 

Feb. 

Mar. 

25 

26 

25 

30 

29 

31 

32 

33 

22 

22 

25 

14 

17 

15 

18 

8 

9 

10 

11 

1 

1 

2 

? 

288 

353 

425 

407 

435 

508 

562 

434 

510 

529 

D 

'0 

Light drought . seeded Nov. 24, laPc Lrrigation Feb. 4. 
Moderate drought • seeded Dec. 6. last irrigation Feb. 4.Severe drought • seeded Dec. 18, last irrigation Feb. 4. 
Yield on the upper line. yield as a % of yield in the absence 
of drought on the lower line. 

Apr. 32 36 25 19 16 5 473 602 554 

Ma. 36 25 17 7 587 536 

June 23 9 443 

July 22 11 460 



1.8 Basic Germ Plasm Improvement 

1.S.1 INTRODUCTION 

Basic germ plasm improvement in wheat and triticales 
focuses on producing genetic
 

respective
 
material having specific characteristics that 

later can be incorporated into the 


Since 1972, scientists have also sought inter-generic 
cr
 

conventional breeding programs. some of the important
Table 1.8.A lists 
among oats, barley, rye, and wheat.
wide crosses in basic germ plasm improvement.
 
progenitors and their characteristics that 

have been used 


Dwarf factors different from those contributed 
by Norin 10 have now been incor

porated into wheat varieties; and lines are nowavailable in an acceptable agronomic 
back-


Some lines
 
ground, with dwarfness derived from the Rhodesian 

line S948AI, and Tom Thumb. 


from the material harvested in the 1973-74 cycle 
have beendeliv

possessing this dwarfness 

to the bread wheat breeding program. However, some work to improve grain type of the
 

ered 

dwarfs from S948P. is continuing in an attempt to produce better parental material.
 

raise
 
Wheats with ramified (branched) spikes have been 

studied in an attempt to 

fertility, grain plump

the grain yield potential. Important advances have been made in: 


ness, resistance to rusts, earliness, degree of 
tillering, straw strength and degree of
 

During the winter of 1974-75, new highly ramified dwarf lines with good agro
branching. The value of these lines
 
nomic characteristics will be evaluated for yielding 

ability. 


will be measured in terms of 
productivity.
 

Improvement of germ plasm also includes crossing 
and selection to transfer and
 

resistance to rusts,
 
combine into good agronomic backgrounds certain characters 

such as: 


resistance to insect damage, improvement in quantity and quality of protein, leaf type,
 

length of peduncle, size of stem, number of spikelets 
per spike, number of grains per
 

to photoperiod. most of these characteristics are found widely
 
spikelet, and reaction 

dispersed in varieties of undesirable agronomic type, and some of these deficiencies must
 

used successfully in the cnnventional breeding pjogram.
 
be corrected before they can be ~-inotypic characteristic has
 

now available in F3 in which the desirable
Populations are 
even though in many cases some other characteristics 

are less
 
been combined and maintained; 
 thus few segregants are expect
productive. (These populations arise from simple crosses, 


ed to unite the desirable character being transferred from one progenitor 
with all the
 

This difficult, exacting, painfully slow research 
is
 

favorable characters of the other. 

to the support of the bread wheat and durum breeding 

programs).

vital 


1.8.2 CHARACTERS BEING TRANSFERED
 

The following characteristics are being transferred 
in creating new parent
 

material:
 

to the rusts and Septoria.
Resistance 


- Resistance to insects - Hessian fly, sawfly and aphids. 

- quantity and quality of proteins.
- Nutritional Quality 

- Grain character - size, texture and color. 

- Photoinsensitivity 

- stem size, stem erectness, straw shortness, long
 
- Morphologic characters 

leaves, branching of the spike, spikelets per 
spike and
 

peduncle, erect 

grains per spikelet.
 

- Interchange of germ plasm betwecn wheat and triticales. 

- Ir.provement in fertility and the mechanism of infertility and 
restoration in 

triticale. 

- Intergeneric crosses among wheat, barley, oats, and 
rye. 

a group of parents with poor agronomic type -
-The program, of necessity, works 
 "mportance for cereal improvement.


two desirable characters of great
but which have one or 

to move these desired characters into an improved background. These parents are
 

The aim ; 

listed In Table 1.8.B.
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1 In most 	̂f this material we deal primarily with backcrosses, or multiple crosses
In the segregating populations, those plants are selected that combine good agronomic type
with the'desired character (resistance, quality, dwarfness, etc.). 
 When this 	material has
reached an acceptable level of homozygosis, it is given to 
the appropriate conventional
breeding programs concerned for incorporation into those programs.
 

The lines listed below were delivered to the wheat and triticale programs, from
material 	harvested in 1973-74:
 

Cross 
 Pedigree 
 Origin Y73/74
 

S-948A-Sta. Elena7 
 CMH72.380-4Y-2B-OY 
 E-1175
 

S-948A-Cno "S"4 
 H471.71A-12B-2Y-lB-0B E-1312
 
S-948A1-Crim 4 


H474-71A-3B-2Y-3B-0Y 
 E-1322
 

Topo "S"-Nar 59 
 H495.71-4Y-2B-3Y-2B-0Y 
 E-1411
 

S-948Al-HuaR2 

H544.71-7Y-3B-2Y-lB-0Y 
 E-1425
 

Hua (R)E-Bui"S"2 x G71 H546.71-5Y-lB-lY-lB-0Y 
 E-1437
 

Tac.xT.th-Son64/Spre 5 
 H550.71-14Y-6B-lY-2B-0Y 
 E-1446
 

Chr-S-948AlxChr3 
 H319-70A-2B-lY-1B-lY-2B-0Y 
 E-1500
 

H 2 85 .70-Yecora 70 
 CMH 72-420-2Y-3B-OY 
 E-1711
 

H 285 .70-Yecora 70 CMH 72.420-2Y-4B-0Y 
 E-1712
 

H 389-70A-Arm "S" 
 H627.71,2Y-3B-2Y-3B-OY 
 PH-101
 

Observations made in 
summer 1974 suggested the development of lines with other
valuable 	characteristics, such as 
dwarfness, rust resistance, resistance to sawfly, erect
stem, and 	long peduncles. 
 This group of lines comes from crosses shown 1.8.B.
 
Thecharacteristics being studied are recovered with relative ease in the segregating populations; however, dwarfness is often accompanied by factors that cause poor
grain formation and poor fertility. Apparently, it is not possible 
to obtain 	good grain
and fertility together with some 
types of 	dwarfness. One example is that of Tom Thumb-
Son.64xY50 , in which backcrosses were made 10 
times to Y50. In each case 
the Tom Thumb
dwarfness was recovered, but not a single selection had good grain.
 

In breeding for grain and protein quality, factors other than dwarfness make it
difficult 	to obtain good grain under El Batan conditions, so it is necessary to depend on
quality determinations made on 
seed produced at CIANO in the winter.
 

Specific germ plasm characteristics for use 
in the regular breeding programs are
gradually 	being improved; 
because of their importance, these are being handled 
carefully,
and are being put into backgrounds that can be used by the breeders in the conventional
 programs.
 

1.8.3 	 YIELD EXPERIMENTS ON NEW GERM PLASM
 

In the winter of 1973-74, 17 
lines of 	the germ plasm section were tested for grain
yield: 4 	were branched  headed bread wheats, 2 were branched-headed durums,and 11
dwarf varieties de:ived from Tom Thumb and $948A1. 	
were
 

All lines 	were tested in a trial that
included 	adequate checks 
for comparisons with the characteristics of each group. 
Table
1.8.C shows the material tested and the 
 yields observed.
 

1.8.3.1 	 branched-Headed Varieties
 

The seed of the branched-headed wheats in this experiment had been tested during
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the winterlof 1972-73, and in the two cycles they showed similar branching and yield per
formance. The analysis showed no significant difference between levels of N; nor for 
interaction of N with varieties in either year. In the 1973-74 tests, a study was made of 
the relationship of branching and yield to: number of tillers, number of spikes, number of 
spikelets, number of grains, 1000 grain weight and hectolitre weight. These data are 
shown in Table l.8.D. 

In tests of the branched-headed bread wheats, results were obtained similar to
 
those in 1972-73. In both previous years, branching was reduced, but did not disappear,
 
when plants were grown with dense populations, and the plants produced as many
 
tillers and spikes as do Cajeme 71 and Super X. When the branching was limited, there
 
appeared to be an increase in the number of spikelets per spike. The lines of the cross
 
M. Reo x No66 2 showed good fertility, but the grain was smaller (these two characters must
 
be modified, since grain size and its development are the principal deficiences of these
 
lines).
 

In tests of the branched-headed durums, there appeared to be a decrease in the
 
number of tillers and spikes per meter, while the number of spikelets per spike was supe
rior to Cocorit. Similarly, there was as increase in the number of spikelets and grains


2
 per meter . However, the number of grains per spikelet was lower, which reflects poor
 
fertility. In addition, the grain was small and badly developed, as compared with Coco
rt 71.
 

Table 1.8.D does not show the productive capacity of this material; rather, it
 
shows present deficiencies of the branched wheats. In general, yield of these wheats is
 
mostly limited by: poor fertility, poor grain development and smaller grain size. Elimi
nation of these deficiencies is being sought by continuous intercrossing of the better
 
branched types of bread wheat and durum with the lines and varieties showing the best
 
development for these characters in the bread and durum programs. In the segregating
 
populations, special care is required to ensure vigorou.s selection to eliminate plants with
 
many unfavorable characteristics. Small advances have now been made, and by the winter of
 
1974-75 it will be possible to study seven new lines of branched bread wheats and seven of
 
durums. With the data obtained from this material, i, is hoped that a better evaluation
 
can be made, and that it will be possible to use these materials in the improvement pro
grams.
 

1.8.3.2 Dwarfness
 

Table 1.8.C shows the yields of 11 dwarf wheat lines derived from Tom Thumb and
 
S-948-Al. This material has been developed through backcrossing,using Nadadores 63, Ciano
 
67 and Santa Elena as backcross parents. Thus, except for their shorter straw, the lines
 
tested were phenocypically similar to the respective parent varieties.
 

Santa Elena suffered from lodging because of a late irrigation (which was neces
sary to provide the necessary moisture for Nadadores 63, the latest maturing variety).
 
Lodging was not severe and occurred near the maturity of Santa Elena; thus probably did
 
not affect grain weight appreciably. Lodging did not affect number of tillers and spikes,
 
nor the corresponding value for the number of spikelets and grains. The values of these
 
yield components are superior to Santa Elena in all new dwarf lines. As mentioned, it is
 
possible to directly compare the dwarf lines with the parents Ciano 67 and Nadadores 66,
 
since neither Ciano 67 nor Nadadores suffered from lodging.
 

Data obtained with this material shows the effect of dwarfness on grain produc
tion; clearly, all the new dwarf lines yield more than the corresponding recurrent parents.
 
These findings suggest that the shortening of the straw leads to an economy of nutrients
nutrients which the plant uses in the development of a better production system to produce
 
more tillers, spikes and grain. These wheats show acceptable agronomic and yield charac
teristics combined with dwarfness which makes them of much greater use in further develop
ment. However, some of these lines might conceivably become commercial varieties, immedi
ately.
 

During the winter of 1973-74 and summer of 1974, new lines with dwarfness from
 
Tom Thumb and S-948-Al were obtained. Sixty four (64) of the best dwarf lines isolated
 
from this material will be evaluated in yield tests in CIANO in 1974-75. Some of the
 
better lines also will be made available to the bread wheat breeding program, where it is
 
hoped they can be used without the problems encountered in direct use of dwarfness from
 
Tom Thumb and S-948-Al.
 

1.8.3.3. Triticale
 

The basic germ plasm improvement effort in triticales has led to a significant
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advance in stabilization of characters such as dwarfness and branching of the spike. Also,
 
lines have been selected with heads larger than the conventional triticales (40-45 spike
lets per spike under E1 Batan conditions and up to 50 in Cd. Obregon). At the same time,
 
we have been able to select lines of triticale with 8-10 florets per spikelet. All of the
 
material with the above characters has been delivered to the triticale program, where
 
further crossing is under way. The goal of the germ plasm section is to combine a
 
branched head (with the maximum number of spikelets per spike, a maximum number of seed
 
per spikelet) in a triticale with good agronomic type, good fertility apd plump grain.
 
This type, if produced, will provide knowledge of the true potentia. o yla in
 
triticale.
 

1.8.3.4 Wheat-Triticale
 

The aim of our work in crossing wheat by triticales is to interchange germ plasm
 
between these two cereals, and to use the triticale component to transfer useful rye char
acters to wheat. There are now interesting segregates that show the genetic interchange
 
between the two species. Interchange is possible both at the chromosomal level and at the
 
genetic level, which is very useful where certain genes are to be transferred from rye to
 
wheat.
 

One of the interesting aspects of these crosses is the expression of branching
 
and awning of the spike in some crosses. The two characters are expressed as recessives
 
in both species, and in crosses between the two. Such results suggest that the genes
 
governing their expression in wheat and triticale are homologues. This is of special in
terest in the wide-crossing project, as it gives a basis for identifying the hybrids
 
simply and easily. Previously, this has been a serious problem, because CIMMYT has not had
 
a cytogeneticist available to study the problem.
 

1.8.4 INTERGENERIC CROSSES
 

CIMMYT, in collaboration with Dr. Lynn Bates of Kansas State University, began a
 
program in 1972-73 to make crosses among wheat, barley, oats and rye. This work involves
 

the combined use of: chemical treatment of female plants prior to flowering to promote
 
crossability, embryo culture, cytological study of possible hybrids, and colchicine for
 
doubling chromosomes.
 

The chemicals used for treatment are also used in treating humans to prevent
 
rejection of organ transplants, e.g. Eamino Ncaproic acid. The chemicals were applied to
 
the growing female plants in the field before flowering. After crossing, the embryos
 
obtained were cultured artificially. Root tips were used for cytological study. The
 
resultant plants were grown in the greenhouse and at the proper stage of development were
 
treated with colchicine to induce doubling. Plants were grown to maturity.
 

During the summer of 1974, about 2000 spikes were emasculated and pollinated in
 
crosses of wheat, barley, oats and rye. The results obtained are shown in Table 1.8.E.
 

Despite the large number of florets pollinated, only 142 grains were produced:
 
thirty-one of these grains produced embryos. Of the embryos, only 14 developed into
 
plants; 10 of these plants died and only four reached the adult stage. The four surviving
 
plants did not appear to be hybrids, but very much resembled the phenotype of the female
 
species (they were fertile, which would be unexpected in intergeneric crosses and could
 
have resulted from self-pollinations).
 



TABLE 1.8.A.- Main progenitors in the Basic Germplasm develop-
TABLE I.8.A.- Contnuation.
ment program. 

Variety or cross Main characteritilc
Variety or cross Main characteristics 

27 	Ment x KC.60.4809-3A Protein
I 	 Bonia 55 Resistant to the 3 rusts 

P1-202800 
28 Nap Hal Protein

2 	 Samaca Resistant to the 3 rusts 

29 	 Stw-Agr.elongatum 161-94 Protein
3 	 Andes 56 Rcs!stant to the 3 rusts 

30 	L.S.3.1 - P162 Protein
4 	 Africa-Mayo Rcsistar.t to the 3 rusts 

11-3529- 1Y-4M-3Y-IM 
31 	 Salamounl Seafoam Resistant to Septoria

5 	 Pn x K58-N Rebistant to the 3 rusts 
11-50-17-I1OY 

32 	 lisul 20 Resistant to Septoria and abAmizzi
6 	 Chris Resistant to the 3 rusts 

33 	 Selkirk Sensitive to day-length
7 Eagle Resistant to Puccinia graminis 

tritict and 1P'.7%trilrmis 
8 Era 7r-s-stant to'.. ramins tritici 34 	 llisumi Dwarf 

35 	S-948-Al Dwarf9 	 Yaqui 50 Resistant to I. grammis tritlci 

10 	 Tezanos Pinto Precoz Resistant to rusts and quality 36 Triple dwarf Dwarf 

37 	 (Tom thum-Son64)-19Y-IC Dwarf
1! 1I1D-832 Good large amber grain 


38 Forlani (E4) Grains per spikelet

12 K103-14 	 Good large amber grain 

1255.67-I Y-IB-IY-IB-2Y

gram and quality 111-kY-0B13 	 3uitre "S" Large 
39 	 Morocco Grains per spikelet 

14 	 Chrg-Gto x Jar"S"/Kl. Resistant to aphiids 
40 	 Fortuna Resistant to aaw fly

lhind-Son64 HDM-1023-6P-

2B-IT-OP-OY
 

Lathrop 	 Resistant to hessian fly
15 Nariflo 59 	 Resibtant to rusts, aphids, and 41 


long peduncle
 
42 	 Itibeiro Resistant to hessian fly

16 	 Pury Long peduncle 

43 	 PI-94587 Resistant to hessian fly
17 	 0 2710 Erect leaf 

44 	 Mutante de Restauracao Branding head 
18 	 TzppIS. NINPI3ITob/8156 Eruct leaf 

C-I 1G2-2[-IA-IY-OM
 
45 T. turgidum Branding head
 

19 Lechuza lrect leaf 

CM -2659-A-IY-IM-lY-OMF
 

20 Kenya Gov. Protein 
 46 	S1013 Stiff stem 

47 	 T. polonicum Large kernel
21 	 Frondisa P1-106505.8.1. Protein 

48 	Camel tooth Large kernel

22 	 Pioneer CI-4324 Protein 

49 	Tcl.Per.x Tcl.dur.stw. Spikelets per spike and branding
23 	 Mahratta CI-8500 Protein 

Prol.3 
50 	Dr644/Antilope ryel/Tc- Large kernel 

24 	K331-1.enihl CI-13271 Protein 
573(.Mex) M73-578 (1) 

51 l)GG44IAntilope rye/ITc- Large kernel 
25 	 Cedar P1-93984 Protein 

57A(Mex) M73-579 (1) 

26 	Kenya C.10863 P1-117623 Protein 



TABLE 1.8.C.- Grain yield in the dwarf branched wheats Exper.-
winter 1973-74. 

! Lt CIANO. 

TABLE 1.8.B.- Crosses showing better performing segregates 
in seasons 1973-74 and summer 1974. Rank Variety or crone Pedigree Yield Kgha. 

I Cocorit 71 6700 
Cross Cross No. Characteristic 2 Cajeme 71 6598 

S-948AI-Cno"S" 2 x 

S-948AI-Cno"S" 2 
x 

Cno67 3 

Cno67 4 
If570.71 

1499.71A 
Dwarf 

Dwarf 
3 

4 

S948AI-Sta. 

Super X 

Elena 5 
H567-71-6Y-IB-OY 6463 

6296 
S-948AI-Cno"S" 2 

x 
S-948AI-Cno"S" 

2 
x 

Cno675 

Cno67 
6 

CM%472.381 
CMH72A. 429 

Dwarf 
Dwarf 

2 

S-948AI x Cno"S" 4 

S-948AI x Cno"S" 5 

T.th-Son64xCno"S"/Cno67 5 

S-948A1 x llu& H
2 

H471.71A 

CM1172.331 

CMIi72A.351 
If5:1.71 

Dwarf 

Dwarf 

Dwarf 
Dwarf 

6 

7 

8 

M.Reo - No.662 

Noroeate 66 
M.Reo - No. 662 

H155.70-2Y-7B-2Y-OB 

HI55.70-2Y-SB-7Y-0D 

6092 

6033 

6013 

S-948A! 

S-948AI 

S-948AI 

x 

a 

x 

flua R3 

Sta. Elena 5 

Sta. Elena 6 7498.71A 

1478.71A 

11567.71 

Dwarf 

Dwarf 

Dwarf 

9 

I0 
11 

Nad63 x T.th-Son64/N&dM3 3 

S948AI-Cno"S" 2 
x Cno 674 

S948AI-Cno"S"2x Cno 67 3 

H270.70A-3B-IY-2B-OY 

H499.71A-3B-0y 

1569.71-IY-1OB-0Y 

5797 

5592 

5567 
S-948AI x Sta. Elena7 

CMI172.380 Dwarf 
S-948AI x Sta. Elena 7 

Chris-S-948A1 a Chris4 
CMH72A.390 

CMI172A.333 

Dwarf 

Dwarf 

12 

13 

Rad3"S"(Rad2"S"/Nch-Tc6O
Nach) 

Rnd3"S"(Rad2"S"/Nach-Tc6O 

x 

x 

H193.70-5Y-4B-IY-OB 

H193.70-4Y-2B-IY-OB 

5533 

5521 
CrsS98Chris-S-948AlChris-S-948A1 

xCrs5 x Chris 5 
• Chris5 

M17.0DwrCMI173.309CM1173.489 DwarfDwarf 14 
Nach)

S948AI-Sta. Elena 5 
H567.71-8Y-3B-0Y 5492 

Chris-S-948AI x Chris 6 
CM1173.474 Dwarf 15 S948AI-Cno"S"2x Cno 673 H569.71-3Y-4B-OY 5446 

S-948AI 

S-948AI 

x Crim 4 

xCrim6 
lf474.71A 

C%1172A. 404 

Dwarf 

Dwarf 

16 

17 

S948AI-Cno"S' 2 

S948AI-Cno"S. ' 2 
x 

x 

Cno 674 

Cno 673 

H499.71A-1B-OY 

H570.71-4Y-IB-0Y 

5396 

5375 
S-948AI x Bonza 4 

11472.71A Dwarf 
S-948AI-Bonza 2 

x Mengavl 6 

Nad63 x T.th-Son641Nad3 3 
CMI72A.430 

11270.70A 
Dwarf 

Dwarf 

18 

19 

Tacuari 

Tacuari 

x 

x 

T.th-Son64/S.pre. 5 

T.th-Son64/S.pre. 5 
1550.71-14Y-6B-0Y 

lf550.71-14Y-7B-0Y 

5354 

5208 
Nad63 

Nad63 

x T.th-Son64INad634 

x T.th-Son64/Nad63 
5 

11553 71 
CM1173.485 

Dwarf 
Dwarf 

20 Topo"S"-Nar.59 H48.71-4Y-2B-0Y 5129 

Nar59 x Kalyansona CM1173.938 ?%ong peduncle 21 Sta. Elena 5000 
Nar59 x Cno-Gallo CM1173.939 Long peduncle 22 Ciano F67 4988 
Fury x Cno 67 CM1173.950 Long peduncle 23 H844.66-M. ReoCno2 

-Chris H135.70-12Y-103B-IY-OB 4825 
Fortuna x Cj7 CM1173.937 Compact stem 
Chr 4 s-S 948A1 x Chris/Super Super X 24 Nad. 63 4229 

X" CM1173.475 resistant 5% • 581 kg/ha 

LSD 

1% - 772 kg/ha 



TABLE 1.8.D.- General table showing 
Winter 1973-1974. 

data of the dwarf branched wheats experiment I at CIANO. 

1000 Vol. 

Rank Variety or cross Pedigree 
Days to 
flower 

Height 
(cm) 

Yield 
kg/ha. 

Ste 9 .s Spikes 
/m /m 2 s/S G/S G/s s/M 2 G/M 2 

kernel 
weight 
(gr.) 

1000 
kernel 
(c.c. 

Text 
weight 
Mg.) 

Var. 
No. 

1 
2 
3 
4 
5 
6 
7 
8 

Cocorit 71 
C.-jeme 71 a 
S948A-I-Sta.Elena 

5 

Supcr X 2 
M. Ikco-No. 662 
%1.Reo-No.66 
Noro.ste 66 2 
M. Rco-No.66-

H567.71-6Y-IB-OY 

H155.70-2Y-SB-4Y-0B 
H1155.70-2Y-7B-2Y-0B 

H155.70-2Y-5B-7Y-OB 

89 
91 
87 
90 
91 
90 
90 
90 

96 
82 
92 

101 
93 
96 
95 
95 

6700* 
6596 
6183 
6296 
6158 
6092 
6033 
6013 

350 
383 
440 
365 
353 
378 
315 
377 

332 
370 
428 
355 
350 
372 
313 
373 

18.63 
17.93 
17.13 
17.50 
20.33 
18.83 
17.46 
21.90 

44.22 
39.71 
40.73 
50.29 
48.25 
46.17 
40.90 
48.70 

1.62 
2.37 
2.22 
2.45 
1.22 
1.63 
2.37 
2.55 

6186 
6635 
7333 
6213 
7117 
7006 
5467 
8169 

14685 
14689 
17434 
17856 
16893 
17174 
12802 
18165 

55.0* 
48.2 
47.7 
39.0 
39.2 
37.2 
45.7 
37.0 

70.0' 
62.5 
60.0 
52.5 
53.0 
50.0 
69.2 
50.0 

81.2 
81.3 
78.6 
80.4 
79.5 
80.9 
81.4 
79.6 

7 
24 
10 
19 
2 
4 
21 
3 

9 

10 

11 

12 

13 

14 
15 

16 

17 

18 

19 

20 
21 
22 
23 

24 

Nad 63xf.th-Son64 
/Nad 63 
S948A I -Cno"S"

2 
x 

Cno F 674 
S948A1-CzoS 2 x 
Cno " G7' 
tad 3"S"(Mid 2"S" 
/Nach-Tc60xNach) 
Rfad 3"S"(1tad 2"S" 
/Nach-TcG0xNach) 
S948A I-Sta..*:'na5 
S948AI-Co"S" 

2 x 
Cno F- 67 
S948AI-Cio"S"x 
Cno iF 67 , 
S948AI-Cno"S x 
Cno F" 673 
Tac x' .th-Son64 
S. pre 
TjcxTl,. th-Son64/ 
S. pr 

.: 

Tupo-Nar 59 
Sta. Elena 
CIANO F 67 
1184J.66-M. iteo x 
Cno -Chris 
Nad 63 

11270.70A-3B-1Y-2B-
OY 

H499.71A-3B-OY 

11569.71-1Y-1OB-OY 
11193.70-SY-4B-IY
013 
I1I93.70-4Y-2B-IY
0B 
11567.71-8Y-3B-OY 

11569.71-3Y-4B-OY 

11499.71A-113-OY 

1i570.71-4Y-IB-OY 

11550.71-14Y-613-OY 

11550.71-14Y-7B-OY 
11485.71-4Y-2B-OY 

11135.70-12Y-103B
1Y-0 

98 

82 

80 

95 

93 
94 

79 

80 

79 

71 

71 
84 
89 
76 

91 
99 

69 

69 

67 

92 

95 
56 

68 

68 

68 

94 

93 
60 

124 
93 

103 
120 

5796 

5592 

5567 

5533 

5521 
5492 

5446 

5396 

5375 

5354 

5208 
5129 
5000 
4588 

4825 
4229 

507 

485 

458 

310 

282 
530* 

497 

483 

465 

422 

437 
417 
345 
388 

405 
445 

488 

480 

455 

283 

265 
520' 

475 

475 

453 

403 

415 
412 
338 
387 

"95 
428 

16.46 

16.90 

17.40 

34.93 

40.600 
15.66 

17.73 

16.36 

16.70 

16.56 

16.66 
17.50 
16.23 
15.66 

27.06 
17.40 

40.73 

33.32 

36.84 

56.95' 

49.74 
37.42 

35.55 

32.81 

34.55 

38.13 

37.76 
44.73 
34.70 
29.74 

43.93 
36.06 

2.30 

2.37 

2.11 

2.00 

2.06 
2.00 

1.97 

2.26 

2.38 

2.47 

2.870 
1.89 
2.34 
2.07 

2.13 
2.21 

8036 

8112 

7917 

9886 

107590 
8147 

8423 

7774 

7565 

6676 

6917 
7210 
5487 
6063 

10691 
7447 

19878* 

16000 

16759 

16122 

13179 
19465 

16894 

15580 

15659 

15368 

15673 
18430 
11729 
11507 

17354 
15437 

39.4 

39.0 

37.7 

42.7 

50.5 
36.0 

40.2 

40.0 

39.7 

43.8 

45.7 
33.5 
51.0 
45.5 

36.2 
35.0 

52.7 

50.0 

50.0 

60.0 

67.5 
50.5 

52.5 

51.7 

51.2 

58.0 

60.0 
45.0 
65.0 
57.5 

50.0 
49.5 

80.5 

82.6 

83.0 

76.3 

79.2 
75.0 

83.5 

82.8 

82.4 

80.4 

80.2 
80.1 
79.4 
84.00 

81.8 
78.0 

18 

15 

11 

6 

5 
17 

12 

14 

13 

9 

16 
8 
23 
20 

1 
22 

LSD 5. 581 64.20 56.76 3.73 5.18 

1% 772 85.38 75.48 4.96 6.89 

Abbreviations: a * spikelet S - Spike G - grains ' high yielding 



TABLE I.S.Z.- Intergeueri creoes attempted at El Beta. Mexico. aus Sumer 1074 

Heads 
Cros Treatment poUinted harveged Grain@ Embryos Seedling Plmsto 

Die-Hip x Avena app AU& 14 14 -

Die-Hip x Centeno Soopy 
Dic-Hip x Centeno Snoopy
Dic-ip a Centeno Snoopy 

Alb 
All. 
Sin 

7 
20 
22 

7 
19 
22 

-

10 
-

Dic-*Hp a T. mon-ococcum Alb 1 1 - * 
Die-Hip
DIe-Hip 

x T. monococcum 
a T. monococcum 

AlIla 
Sin 

11 
25 

10 
25 

* 
- -

Dic-Hip x Cocorit 71 
Dic-Hip x Cocorit 71 
Die-Hip x Cocorit 71 

Ab 
All. 
Sin 

6 
20 
24 

S 
15 
34 

1 
1 
1 

1 
* 

1 

-

Dic-Hip a Tb 66 
iXc-Hip a Tob 66 

Dic-Hip a Tab 66 

Mlb 
All. 
Sin 

a 
is 
25 

6 
16 
25 

-
5 

-
4 

Dic-Hip a WS 1809 
Die-Hip a WS 1809 

Alb 
Al. 

4 
13 

4 
13 

-

-
-
-

Dic-Hip a WS 1609 Sin 21 19 - -

Dic-Hip a Bag 55 
Die-Hip a Big 55 

Alb 
Al 

I 
24 

1 
24 

-
2 

-
2 -

Dic-Hip x Bt 55 Sin 29 29 2 - -

Apitaco a Avena 
Aphzaco a Avena 

app 
app 

Alb 
All. 

2. 
10 

2 
9 -

Apisaco a Centeno Snoopy AUa 27 27 S 
Apisaco a Centeno Snoopy Sin 24 24 -

Apisaco z Centeno 2796 Sin 24 24 -

Apizaco a T. monococcum Al/. 23 23 
Aplsaco x T. monococcum Sin 20 20 -

Apizaco a Cocorit 71 AIb 9 9 -
Apizaco a Cocorit 71 AU 18 16 1 -
Apiaaco a Cocorit 71 Sin 26 21 1 -

Apisco a Tob 66 
Apizaco a Tob 66 

Alb 
All& 

1 
35 

1 
35 

-
-

Apizaco a Tob 66 Sin 30 30 -

Aplzaco a Jup 73 Sin 29 29 -

Aplzaco a WS 1809 Alb 3 3 -
Apitaco x WS 1809 
Apitaco a WS 1809 

Alla 
Sin 

20 
24 

20 
23 

-
-

Aptico x Bza 55 Alb 4 3 - -
Apizaco x Ba 55 AUa 22 22 - -
Apizaco a ae 55 Sin 21 21 - * 

Celaya 
Celays 

a Avena 
a Avena 

spp 
spp 

Alb 
AU. 

4 
6 

4 
a 

-
-

CeLays a Ccnteno Snoopy Alb 4 4 - -
Celays
Celays 

a Centeno Snoopy 
a Centeno Snoopy 

AUl 
Sin 

36 
45 

36 
45 

60 
-

-
-

Celay. a T. monococcum Sin 2 2 -

Celays a Cocorit 71 Alb I I -
Celaya a Cocorlt 
Clays x Cocorit 

71 
71 

AIls 
5Ln 

33
25 

33
25 10 10 4 

Celaya Tob 86 
Cehlay a Tob 66 

ALb 
AU. 

2 
22 

2 
22 

-
-

-
-

-

Celays x Tob 66 Sin 27 12 1 1 
CelaWy a WS 
Celya a WS 
CeLays a WS 

1809 
1809 
1809 

Ab 
ALLa 
Sin 

I 
15 
30 

I 
14 
30 

-
-
-

-
-
-

-
-
-

Celaya a Bte SS 
Cesy.a Bta 55 
Celsya Bz S 

Ab 
AlIl 
Sin 

1 
30 
20 

0 
22 
19 

-
-

-
-
-

-
-
-

Cebada MIS x Centeno Snoopy Sin t0 10 17 - -

Cebada MIS a Cocorlt 71 Sin 20 20 - -

Cebad MIl x Tob 66 Sin 20 19 - . 

Cebada MI6 a Bg 55 Sin 20 19 1 -

Avena app x ApIzaco Ala 6 6 - -

Arena app x Centeno Snoppy Us 12 it -

Aveza app a T. monococcum Ala 12 11 2 
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TABLE I.I.E.- Coriuslon. 

Heads 
Cross Treatment po1l1nated harvested Grains Embryos Seedling Plants 

T. maoococcum x Apitaco Ala 23 23 - -
T. monococcum z Apizaco Sin 20 20 - - -

T. 	 monococcum x A oil 3100/ Sin 10 7 - 
70 

T. moccoccum x Avena spp Ala 24 21 - 
-T. motnoococcum x Avena opp Sin I0 t0 -

T. moaococcum x Avena afpp Ala 24 21 -
T. monococewm a Avena spp Sin t0 t0 -

T. 	 monococcum x Centeno Ala 25 24 1 
-%oopy 

T. monococcum z Centeno Sin 20 19 8 2 

Cocorit 71 a Dic-Mip Ala 25 25 1 1 1 

Cocorit 
Cocorit 

71 a Apizaco 
71 x Apizaco 

Ala 
Sin 

35 
20 

34 
10 

3 
-

2 -

Cocorit 71 x Celaya Ala 25 25 -

Cocorit 71 x M16 Ala 25 25 -

Cocorit 7t x Ahor 3100/70 Ala 30 30 -
Cocorit 71 a Ahor 3100/70 Sin 20 19 -

Cocorit 71 x Ahor 2194/70 Ata 33 33 -

Cocorlt 71 x Cebada CI-2288 Ala 25 25 -

Cocorit 71 x Cebada CI-2288 Sin 20 20 -

Tob66 a 
Tob66 x 

Dtc-llip 
Dic-Hip 

Ala 
Sin 

23 
25 

19 
24 

-
-

Tob66 
Tob66 

x 
x 

Apizaco 
Apizaco 

Ala 
Sin 

20 
22 

20 
22 

-
1 

-
1 

-
1 

Tob66 x Celaya Ala 25 25 - - -

Tob66 x Cebada MI6 Ala 25 25 -
Tob66 x Ccbad3 MI6 Sin 27 25 -

Tob66 
Tob66 

x 
x 

Ahor 2104/70 
Ahor 2194/70 

Ala 
Sin 

10 
20 

9 
19 

-
-

Tob66 x Ahor 3100/70 Ala 27 27 -

Tob6G a Cebada CI-2288 Sin 15 14 -

Tob65 x Avens app Ala 10 6 -

Jup 73 x 
Jup 73 x 

Die-Hlip 
Dic-Hip 

Ala 
Sin 

25 
17 

25 
17 1 1 

Jup 73 x Aplzaco Sin 28 28 - -

Jup 73 
Jup 73 

a Celays 
x Celays 

Ala 
Sin 

22 
16 

22 
16 

3 
-

3 
-

2 
-

1 
-

Jup 73 x 
Jup 73 x 

Cetaya 
Celaya 

Al 
Sin 

22 
16 

22 
16 

3 
-

3 
-

2 1 

Jup 73 
Jup 73 

x 
x 

Cebada 
Cebada 

M16 
MI6 

Ala 
Sin 

27 
18 

25 
is 

1 
-

I 
-

I 
-

1 

Jup 73 x Ahor 3100/70 
Jup 73 x Ahor 3100/70 

Ala 
Sin 

It 
13 

9 
13 -

Jup 73 x Avena spp Ala 20 is 2 

Progenitors used in inter-generic crosses 

Dtc-llip Barley 
Apiasco Barley 
Celaya Barley Descriptton or treatnents 
MIl Harley 
Ahor 2194170 Barley Stage of development: A • Initiation of head development 
Ahor 3100/70 Barley Way of appbcatlin: I I njection 
CI-2288 Harley U • SpreadLng 
Coeorit 71 Wheat Concentration: a Igrlliter 
Tob66 W'heat b • 0.1 grlliter 
Jup ateco 73 Wleat Chemical: EACA • F.psylon Amno-N-Csproc Acid
WS 1800 ,9e

2809 Wheat 
Baa 55 Wheat 
T. mwonococcum Wheat 
Snoopy Rye
2796 Rye

Avena app cats 
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1.9 Pathology
 
1.9.1 INTRODUCTION 

Rusts and other diseases caused by fungi, bacteria, and viruses, limit yields and 
produce poor grain quality in wheat crops around the world. Improvement programs contin-
Dually search for genes for resistan that can be incorporated into commercial varieties. 

CIMMYT complements its disease screening program in Mexico with the findings of
 
These findings stem from different internat.ional
collaborators in many parts of the world. 


Thus, there is
nurseries, as well as tests of materials from their own national programs. 

a constant interchange of information and germplasms that permits the use of suitable pa

to broaden th. gene pool for disease resistance in advanced generations.
rents 


1.9.2 RUSTS
 

Under Mexican conditiuns, three rusts of wheat are screened in the field. Leaf
 

rust epidemics develop naturally in the Northwest and Northeast of Mexico; reactions are
 

recorded on different nurseries planted in the winter in the Yaqui Valley, Sonora; in Los
 

Mochis, Sinaloa; and in Rio Bravo, Tamaulipas. The summer nurseries grown in the Central
 

(El Batan, Toluca, Patzcuaro) provide valuable information on stripe rust and Sep-
Plateau 

toria leaf blotch. In addition, the stem rust fungus is heavily inoculated in both summer
 

and winter nurseries, allowing the elimination of susceptible plants.
 

It is assumed that no major change in virulence occurred in the population of
 

Puccinia graminis tritici (the causal agent of stem rust of wheat) in Mexico during 1974.
 
The Mexican varieties under cultivation, as well as the most advanced genotypes in the
 
bread wheat and durum wheat programs, are still highly resistant to the biotypes of the fun
gus found in commercial wheat crops.
 

The resistance against leaf rust (caused by Puccinia recondita) is less durable
 
in the Mexican varieties. Race 77 of the fungus was first detected in 1971-1972, and the
 
Bluebird genotypes (Yecora 70, Saric 70 and Cajeme 71) became susceptible. Such changes
 
in virulence makes necessary the development and release of new varieties that can quickly
 
replace susceptible varieties.
 

Table 1.9.A lists the entries in the 7th. International Bread Wheat Screening
 
Nursery that were found to be highly resistant to leaf rust at 10 locations in the world.
 
Line Kalyan-BJuebird, singly, or in crosses, such as Pavon "S" (= Vcm x Cno "S"-7c/Kal-Bb)
 
or Moncho " " (. Wren-Gto x Kal-Bb), seems to provide a good level of resistance in many 
countries. 

The stripe rust of wheat caused by Puccinia striiformis is found in areas with
 
cool and humid climates. It is particularly important in the Andean Valleys of Ecuador and
 
Peru; in the Central Valleys of Chile, and,occasionally, in the Argentinian pampa. The
 
disease is endemic in the European countries of the North, in the mountains of Kenya, and
 
in certain areas of the Anatolian Plateau in Turkey.
 

Stripe rust is severe in the summer nurseries grown by CIMMYT near Toluca, State
 
of Mexico, and in other wheat growing regions of the Central Plateau. Table 1.9.B shows
 
the reactions of the genotypes most resistance at eight locations, including data from four
 " "
 
sites in Mexico. Three of each of the Pavon "S" (= Vcm x Cno "S" - 7C Kal-Bb) and Emu 

(Tob " " - Napo x No66-Era/Bb-Gallo) lines exhibit a high level of resistance and are used
 
extensively in the breeding program. Some Pavon "S" lines also are resistant to Puccinia
 
recondita, as noted previously.
 

1.9.3 LEAF BLOTCH (SEPTORIA TRITICI)
 

In 1971, the International Septoria Nursery (ISEPTON) was started by CIMMYT as a
 

cooperative effort to assemble and distribute resistant germplasm. The materials to be in
cluded in ISEPTON were chosen first from the nurseries grown in the vicinity of Patzcuaro,
 
Michoacan State in the Central Plateau of Mexico, where outbreaks of the disease occur na
turally every summer.
 

In addition to CIMMYT's regular nurseries, screening efforts involve the Regional
 
Disease and Insect Screening Nursery (RDISN) from Beirut, Lebanon, the Latin American Di
sease and Insect Screening Nursery (LADISN), the Septoria nursery from Brazil, and the
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Observation Nurseries and Crossing Blocks from other countries.
 

Table 1.9.C is a summary of the best genotypes recorded in ISEPTON 0 4. Most of
 
the resistance originates in Brazil, either in varieties such as IAS 20, Toropi and Nova
 
Prata; or in lines from the Passo Fundo and Cruz Alta Experimental Stations. The Mexican
 

3
line Tzpp2 - AndesE has been resistant for several years. The high ratings for Brazil
 
and Paraguay shown in Table 1.9.C, represent the attack of several foliar pathogens like
 
Septoria tritici, Septoria nodorum, Helminthosporium sp. and Giberella a. This complex

of pathogenic microorganisms occurs simultaneously in such a way that it is virtually im
possible to assess damage caused by Septoria tritici, or any other fungus, alone.
 

Table 3.9.D shows the ratings for leaf blotch among entries of the 7th. Interna
tional Bread Wheat Screening Nursery, as reported by 6 countries (7 locations).
 

Table 1.9.E lists the best selection obtained from two disease nurseries, RDISN
 
and LADISN in Patzcuaro, Mexico. After being grown and re-selected for rust resistance in
 
the Yaqui Valley, these materials were incorporated in ISEPTON 46.
 

1.9.4 POWDERY MILDEW
 

The causal fungus Erysiphe graminis tritici can attack the wheat plant at all
 
stages of development, and the most severe damages occur when the epidemic develops in the
 
seedling stage. Outbreaks of the disease are observed in some European countries, J- the
 
coastal region of the Sea of Marmara in Turkey, in the area of Gorgan in Iran, and in the
 
Southern wheat belt of Brazil. The Mexican variety 7 Cerros and derivatives provide good

level~of resistance t: be used in parental nurseries. Other advanced lines listed in
 
Table 1.9.F offering similar possibilities are: Mengavi-8156; several lines of Kalyan-

Bb; YSOE-Kal 3 and Gto - 7C x Bb-Cno.
 

1.9.5 BARLEY YELLOW DWARF VIRUS (BYDV)
 

The extent of BYDV epidemics depends on the amount, species, and migrations of
 
the aphid vector. Symptoms of the disease on wheat consist of stunting, general yellowing

of the entire plant, chlorosis or "bleaching" of the leaf lamina, poor development of the
 
spike, and negligible grain formation. The severity of the symptoms increases when infection
 
occurs at the early stages of plant development.
 

Complete destruction of the crops have been observed in Central Chile, Southern
 
Brazil, Paraguay and Argentina, especially in fields where no insecticide has been sprayed
 
for aphid control.
 

The data shown in Table 1.9.G were recorded at the Experimental Station of Palmer
ston North, New Zealand.
 

-' '.at t 

Comparative studies examine
 
S ,. .- .J.4 plant growth and development.
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210 	 Cn*-Sw'Eia 06g-Ini.,~os a CC-Peso 1.5 
Cm4)I0.A-in.I-50-ft1.7 	 VM a C $.7"-C/Kl-gb Fanrm'1 0.4 

104 	C.O-7C C -oaO 1. 
cjS-0--ln--1.162 Col Ltb*In/tob . KI PeI-Lot 0.4 

2
324 a	 1.7al5SJ.n 

0.6 CiI-12273-A-I-0-01Is$ C&os-c 15 
1 .
 

CO- I 5-5.70.1.30.0
 

0.6 CRs-I)31..lI7F-)l.7-y-0253 (Fatwnl" . Soty.cc/crooO a CC-Into 
CA-SITS-I - l.In.21.2Z01 

"S-I 	 2%1 - 1.6251. Ip*~o~i~a" .2 	 C.03-C Cno-n&/Tob 

Ci-SIM A .11 -511-01 

.
0.3 0.2 1. 0.0 1.61
3 7 1Sf.-

jot ll 30-'..-11.50..0 

07233 8b-Cn/CnoV'.'n66 . P162 	 2.0 

1go Ere a CAo-IC 	 07CM-520-0-31-ln".21.2".0, 

90 Nor-Pl/morOi.cno a sa4 	 2.
To0.7 

2 

1-.0. ISO.1 Cal CnolnI..-ln .Cn*To -Chor 2.15 a 

102 	 Itel-Slb 0.8 l01t 51.mi. 711. 12.2
 

26910201I.3001.300.5SC11$CIA0.y 26591-I l-7m-01-2I81-om
 

2
 
103 *MPpn-Sa. . rat * So" 0.8 2SO CalnCnolI.5' "/S.-Tabnao-Chr 2.2
 

21.8 	 Ceno~o(~In.a.h0 n1.lend .6h) 0.8 293 (0-12) -Clr52.2
 
Cn.571..~l 1I~o-.1-I-01Co-I 0727-601-5,0-01
 

242 	 Cno-7C r 0.8 21.5 CelnCnO.Sa-61(CnoJld.C1.r5/Soo41.-KI Undoll) 2.3
 

CO-i2l 3.50-Il-IM 00 
 C n- 7i1..A.81.lonl 1.10.0 

2
 
3211 (Cn*.InIa"S-/Cno-Jad63) 0.$ 06s5 cC-CCno'0 nlob.Cno' 2.1.
 

310 	 CooS-Cel lo A Sb&%A/K64196 0.9 58 Cneo~ aCf~ (Sa'1.-C .fedCooL4.-a4 .. 

64 SOioro 1.0 121. Sb-ileI 2.7
 
CR-I 62.21..3120.7.00 4S51-I 1-70-01-2m0-n(I -5) .01
 

211. CI~noS,4.Cn.Ja.C.,/on1.K .~d 8b) 1.0 13 (In.IsSo41.lpp-$1.)Cs"n 2.6 
C-5771.-A-111-l 0-IT-la-0, 3.40.IT-30-0 

57 (nPol iIln)'01.l.ndCoL51-ln 	 1.1 156 (pa-j8no . af.508w11n)1, 2.8 

91 Cal lo-hAlnl 1161.15.7 a Cne-no&, 1.1 182 Coo-i n Mol-Sb 	 2.6 

cOI-2459-S90-l 1-1-21-0021230-11-	 010 

2

27l (Coo..Is'S/L 1b4.1.In Is . l.18-11101114 I.) IS? (M-ma-~s . afo -908/fn)lr .1
 

CA.5226.J-Oo.IVl.-OT 	 O25-1- -02-n0 

19 bPataccrS-	 1.1 14s) Cn-InlVS"I/Tas.Cfrzfb3. 

6 	 .54 .8Jmo.0/nyi 	 1 (lba 5Sw-Rl.Sand/CIha)Cb(02 4.2 

III 	 (It4sb-IDC"o- Ch -'S")(?C 1 .4; 
- CM-5375-m 	 Lecations: fgyp t (laka); Ilodesil (Salitlary); India (Gujo-Il-Im-I I-Com 

rat) ;Oak Is tan (Pnlab) ; 11o1co ( : SlInan04o.WC 
"21.4~~~~~~~~C~.n~o~(oo~.ISSn1.lSnnb.14 	 Sonora and Tan.al., 03 U .S.A (Inda and 

.. 5?1.--SI5.0-1.3-01Argentina 	 (Porgamino).
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T.1.9.2 	 Varieties end lines free the 7th Internotloool Breed ieast 
Screening lborsey moet resltant (averae coefficient of Infec
tio S.00% or less) to stripe rust In I locotlanie. 

Averoe 
Entry 	 Variety or Cros and pedigree Cost. of Infect. 

29" vS l$77-CJ71 x Cho I.) 
CA 117SI.-.Ay-IM-y 

1714e Fury a Cu.."-*o 66 I.A 

CA 4210-1Y Iss-ly-IM-0y 

lo Jar-Coo a Cf.-Co/Sr 70 1.6 
CMq 733-ge-Tf.M-Y-M 

2011 Fir a Coo-lat/fn-Cno"S x 016S"n 1.9 
CA 6593-G-2s-I -Ih-Oy 

)25"' Tob66*Cn1'$"/Cno-7C x CC-To 1.9 

C€ 6k.9-I T-201-0t 

1lits" Cno-7C a CC-T'b/S068.54l56 2.1 

CA 1.756-I2Y-IM-r-OM 

2750* Tob""-5lp x N066-(ra/lb-Callo 
CA827*-tCgm-v-u r-0 

* Epe'S" 2.2 

476* Vc. x no%'1-?C/KaI-8b 
C 8399-O-k-3Y-OM 

- Favon 'IS 2.) T.1.9.C Varieties and lines 
Included in ISEPT0.i 

of broad wheat and durum wheat 
I 4 resistant to oiderately re

sistant to Septorla trItIcl In most of 3 locations. 

282" Tob'I-*p x No6-(ra/b*Ga1Ilo - (mi "S" 2.4 (Scale 0-9). 
CA 8127-C-1I-hy -SM-0y 

241 Tb-5--p ax 6-r/bCll~nS 2.6 Ise 

2r3 9b-Cno/Cnd 1-o66 R P162 3.0 0 % F 

263 SbCnoCnl-5o6AP16 
CA 5620.0.31FI-l-2--y 

30Entry Variety or cross end pedigree 
4 X Io 

- . I 

235 Tob-8156 x Pato(t)/Inia-Tzpp 3.0 to annul - JAS 20 1 5 7 1 9 6 2 

ISIB" (n*-NdaI I 7A/Cofn 
2 

) (Som64-41l.tend/CnoS-1.16 2 
-

).1 7 PV (9175 1 7 31 I 9 a 2 
Sn 6.) 10 Tortp [2 3 7 2 2 9 S 2 

CM 21$2-at-2Y-4P.6yVIM-0Y 

SWe CndS"-7C - Tgn II Nova Prate . 5 6 2 2 9 8 S 

CM 4982-IIY-3M--ICM 17 IWxlcano 120 2 9 7 2 2 9 9 is 

66 Inl"S11-0 x Inl*-lb 
CM 1607-17,-ly-l-iy-Oy-n 

3.4 '. Tnpp 
2 

An3[ 
TIa-I9O)(t

t 
*a0 T* C-CM 

3 S 5 5 
5 

2 n S 

153 Robin-Chanate 3.5 I Tl 2 *Tn)( 8 5 5 6 s 
CM 1711-OM-8y.-I-IM-Oy I ll*902.S..Ivi-Y-m-l0lT-;0l(-0mq 

265 Ve x Cno"S"*7C/lIt-8b * Pavan 'IS" 3.58 C 3228/6 2 2 3 2 5 6 
CM S3M-0-.M-3Y*I -v/ 

266 Vcm x Cno'S-TC/XaI-b - Pavan 'IS" 1,.0 6) FF 70216 S ; I 1 7 4 6 

CM 399-0-4M-3y-3-OY 93 Tehuschn 60 (OUvU.) 6 3 5 S 1 4 3 I. 

92-- lb-Gallo/Cno-Son 6A x b 
351 2-26Y-2-. Y-IM.IyO 9 

e.l 
Veils (Durum) 5 , 4 4 

.8 TobI"S"-Np x NoAA-trs/Sb-Cl lo 4.2 97 Rolette (Ourur-) 7 5 6 3 4 S n 

CM 8327-C-9M-lY-O 98 Capelte (uruan) 5 7 4 3 3 6 7 5 

283 Ip-Cdl x lb*-Cro'S" 4.2 

CA 8371 -F-Sm-IIn-0nO 
*) Locatlots: (ngland (i.bcrystwyth); Alqerla (0ued Sear); 

27 PL/Inla-Co x Cal 4.) Australia (Victoria); (thitopa (Holetta); 
316Il8-Sy-In.3-OM South Africa (Stellenbosh); Brazil (Cruz AloL 

R.S.); Paraguay (Capltan Ilranda). and Arqen

115 Cno--b x Cdl(TC/LIb64*Ilnla a fnla-l) •s. tina (BIcarce). 

CM S87-.C-IY-I-3v-O 

2% Sul-Callo x Ve I.4 
CM I O?3-5ly-2 -0y 

302 Cno-7C A Nor67/Cal-Cno '.41 

CM I5S2-C-3T-2M-0Y 

1 1 
2s . Cal a Cno-Scv6J(Cno a Med-Chr'S"/Son64-Ai.Rand 14.7 

a lib) 
CM S774-A-SY-I-IT-2N-OY 

2)3 	 Tob-81.6 a Pato (W)/Inla-Tz p 4.8 

CM S704-0-3Y* 2-I-13m0Y 

257 	 ISb-N Daip 1012 x Cno-Son 6. 4.9 
SW3-I-I Y-IM.Y-*S-Oy 

307 	 CC-Cha 70 a Sb-mor67 4.9 

CM 11670-C-IT-3n-oT 

* 	 Kenya (Njoro); Molland (Vagnlngen) ; Max;co ([I latan. Toluca. 
Coley*): Ecuador (Santa Catalina): end Chile (Chialon. Carllonce) 

E ntries with average oifficients of Infection of les then 
10.0% at oil locations. 
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T 1.9.D Entries In the 7th International Bread Wheet Screening Nursery 
resistant to Septorla triticl Inmost of 7 locations (Score 0-9).
 

Entry Variety or cross and pedigree
orcosZ we o W . . 5 

6 Potm 70 4 5 0 3 - i 9 

9 WiSLR-NIOB x An3E is S 0 2 - a 6 

17 Bonanza 4 5 0 3 - I 9 

19 jupeteco "S" 
I I-30842-5iR-IM-AY-OM 

2 2 0 2 - 2 9 

27 PL/lnla-Cno x Cal 
34148-Sly-tM-3y-OM 

4 4 1 2 - 2 7 

31 Tob"S"-Mapo x CC-Inla/Cha 
CM-5541-C-5Y-I M-OY 

4 5 0 3 - 2 9 

35 Inia-Ob x RR68/Cno-No 
CM-2300-24M-3Y-1?-Oy 

3 5 1 3 - 1 8 

36 (Fn-MdFK1 I7A/Cofn
2 ) (Sn64-KI .Rend/Cnd'S' 

x LR64'-Son) 
CM-2182-Sm-IY-2M-OY 

3 5 2 3 - 2 9 

50 Jupateco 73 
30842-31 R-2m-2Y-OM 

5 5 0 2 - 2 9 

76 pato-7C/Cc-815 
6 x Cnd'S" 

CM-2264-7M-ly-I-4Y-OM 
4 4 1 3 - 2 8 

92 Sb-Gallo/Cno-Son64 x Sb 
35129-26Y-2M-IY-im-IY-Om 

4 5 1 3 - 3 8 

106 (Inla/Son6 
4 
x Tzpp-Y54)Czho 

e6-G-ly-3M-3y-l n-oY 

4 2 1 3 - 2 9 

169 Nor 67-Yecora 
CM-3941 -4Y-4M-4Y-l m-OY 

4 2 I 3 - 1 9 

194 Sb-CC/Cno-No66 x P162 
CM-5568-5Y-l M-4y-2M-OY 

3 5 0 3 - 3 9 

216 Chris-Pj x Sarlc 
CM-5299-A-l Y-3M-2Y-SM-OY 

4 5 0 3 - 1 9 

218 Tob"S"-Napo x CC-Inia/Cno-No66 
CM-5350-G-3Y-8M-2Y-3M-OY 

4 5 0 3 - I 9 

247 Cal x Cno-Son64(CnoxNad-Chr"S"/Son64-K1. 
Rend x Bb) 
CM-5774-A-8Y-5M-2Y

4
M-OY 

3 5 0 5 3 3 7 

265 B.nn-7C x Cdl 
CM-8i86-m-Im-4Y-34-OY 

4 5 I 3 - 2 6 

271 (Cno-Ini"S/Llb64 -Inla x InIa-Sb)ObM4 

CM-8228-J-6m-l y-3n-Oy 

318 (Son64-KI.RendxSO6W8.5-8156/Cnd'S 
' 2 " 

Chr) Sb-Cal x Ned 
CM-12249-F-IY-liM-OY 

4 

4 

5 

3 

0 

0 

4. 

3 

5 

-

2 

3 

8 

8 

319 RR68-W 5/Jl"S"xCno-F' .c6 
CM-12272-h-lY-IM-OY 

6 4 0 3 2 5 5 

328 (Cno-inIa"S" 
2/Cno x Nad63-Chr"S")Cno-

B.Man 
CM-5823-E-l y-Im-3Y-OM 

4 4 4 - 2 5 

a) Argentina 

Argentina 
Colonbia 
Portugal 
England 
Poland 
Argelle 

(Pergamilno Station INTA) 

(Salcarce Station INTA) 
(Tibaltats. ICA) 
(Plant Breedlng Station, Elvas) 
(Plant Breeding Institute, Cambridge) 
(Pustkow, Wroctaw) 
(Oued Smar) 

) tea.reported for Septorla spp) 
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T1.9.3. Broad 	 whea~t and durum wheat genotypes reitant to ?. 1.9.3 cwo. 
It Iticd In Paticuato. Michoacan.
aL Selected 


of 1974. (Scale 0-9). 15 i 16 ml s-ll-*" 1
is"8 wells 

Septorle 12970 Gerardo 571. 
Entry * C....t Pedigree. rating IS;. Si11. 

202 . Clarf S15-Jort -S" DIMI-STY.)n-ow
200 0.0wrf $S-Cranoe"S- 03)3)2.S-2m.0v 2 

4th. RST6I~iAL. DhSEASE AMiD ImSECT SCAECCiIMGIURSFI1 0 21563-Brunt-S- 11I-IL-. 4 
uPrum
D00 variety 21.95 6156 "-5311 JOE 17-OL 3 207 PolIcun0269l-TI
 

58 S 311-ear 67 JOT13-11. 1. 08 253A'S356L0
 
69 Mlato - 4156 it H Zl3-6'.-IT-6C-lT-IC-1.Y-3C1. 20312 Gerardo 5983
2 

110 CO 126131-C0 Chl166-Des).CD IP 111,/207 2 204 Rypero.ods6 5 .
 22' ar.#2 	 k /0125 losti.*~-Tr.no - Polonicm3 

22 206 0.0ort SI5.Cr.-S" 33 -tJ-q2-p 121.9 65-195/I Tf-Panonpo 0) Gnro0I6-ic'C3Jy-yIs0y1

250 I5-2036/8 It-set l 2* 110911 Giorgio 4.172
 
ISO *5R 31-9 Zagreb 2 2116 6t-)30 a Ldss CII/CaaioF1S1 ICNSI.7-OL-1.A-0A3

252 PFR 351. 2 it" mo-d-S.U.O.ir MAI 215/72-73 4

253 APRt369 
 2 2176 Tal 	 Oteya 14
31) wove Prato 3 2162 oil 1.

314 Penn. 1 8 2215 DUMB TMIRIsIwl Adv. Lines
31.7-Arcana 5/20% IOsm 85 

388 Pon*.2 7-Arcaais 8 to s230 OF 69-1-ISA-IA Id3

1.59 L1117.. 2	 2231 S611-I0-2-2 Id51K6290/9 	 (a.a1 4I-u 2239 1644S1d 1a 
516 0.6-81565 231.39-8u1-Iy 1 2114-1 1N&855qA-3A 3

985 PI292001. 1.A i C' Id
6B-S5-9t-IA' 1

SO. J 9281.67 1.466A 6573-19C-2c-C 5 247 0611-1.-21A-8u. Id

558 K 1.500-.4 JI225 04611-5.39-4A Id 1
 
561 1 447) L302 1
 
562 tsd an GI-Gwmnys IAIC K il295-1. 1
 
563 Isalco 1
 
Sal Condenlst 271O5-2114.30Oy-M,-Iy 1.
 
592 CaujaJa123
 
593 lasstl20 OAS20 3 
 eptori.

594 AnIveriarlo (.CtryCross PodIgI," atn
 
595 Ch~ris 
 53-52 	 ______________________________________ 
596 Tob-SPun It IISb5s-jIoj4-.o

597 Into "'S"-Napo *Cal 

2 
2535-Sb-3J-OIJ.-I.0 2,
 

598 Meraklhari 2 LATINAtALPi Apia41 SCIENIEG
Ind DSES MINSCT MUNSey
 
5s9 5Saguul It IZI2)-lb-I t-2b 1
 
601. Is )14. 1

to8 10le.-Seakse. P176-19 1.
 
609 TOP111.1207-208a 
 11I 111 297027 (it) 	 Cade/70-30Ethiopia 1 
621 Pr/KAD-Cba $is 28-2,i-eI-.I 6 16 a 1.500 	 LIAIA Ithiopia21 .66 eu-SaoP102.12a)UPOS5 I l -IL-IL-0. 2121 9 73921 -22 	 Greece I,2 

691. Nort~tSM.-v,1.a Dirk. C0,781-21-.1.432 30 1s.50-. Itnys 3a
 
M2 Cfn-Cno . 7C CAI756-3L.-IL-01. 6 31 P~whl..A11.52-3293- 115).383 U.S.A. 1.
 

723 Sfn/Cfn-S -rKA& at Tipp/S64- C6 /41901.-.L.01.- 1. 10 I's . Ceo'S-?7C CP102231.2IP-N07 motto 1.
 

01*43 72 Nar S92(0088.st F,-u-nfV) 5Ada. 1.
 
719 (Skfnl-908/Fn a 11 50.28 a It, 069/28-IL-IL-OL 571. A 253-18l 	 A nl,0lI 3* 

thin 1'$* 76 P562-wrt* a2982w-300v-320e o.Ico 1. 
\Ti Salk -9L-OL KlO.d4O61 24.971-i0%-2 1au-afun*i) 396 	 - 6, 1A4uE1/C-~ 5A.ico 3 

',3 'ob66-Cno--. P162 Cm 7369-61.41. ISO UQ 105 A.It.la 3I 

"I1 CFo'S" (A)/Tob-Cfn a Sb CA5187-21-C1. 31 1 PVIBA-Cn.67 ft9-l-5-050,-r7/30%
wio 

14 btCoes236 Pichlal ias CN16S2-I7Y.5oIm-5001-Cm ma.Ico 2saACSAO 	 610. oa 2)2/7:-73 237 PiIIlhal Is "S 	 MAl.co 2
1073 Sabun*-Seaf0o PIC&-19 - Ma U114-IL-IL-OL 2I5 pCoI~aIo-n. Cm~gq99A-61.ImIYSl.0oo- FM.Ico ?/201

1061 sela,'-Sesfoa,, PiC6-i9 . LII l-OL-7X-lK-CL 4
1.-o

10 lnoa 66 	 2 OTl

Ip (Cao-1o66)	 CASS27-A-3y-S0OPI-5001-milico 1.101Prn-p261 1091 Pa~aa-Ma 1 000.sal -on 
1177 (0-2 2262 Ip lC.an-sodl) 2 CIR527-A-I,-SO0.-500MT- Pdco . 
1178 CNMi. sooll-sozy-o"
IhAA HTC-I 3263 Ip (C-o-No66) 2 C1RS2-A-3-S00m-5001- Ids Ice 1. 
132 rr-ND42.xo42-rr "012-I1I 3 500.-scoy-om 
is3 GaClom-Pag 

2 
W84034-11 320552 377 11.1.1.., USA 

12.9 Il (1292-COn - 101 /n'a 1 071-11-115 1. 392 Nova Prato 	 6,ai1I 5 
1250 Via"I" 3/2/VOO238/S/A, M3 71-12-iCs 39 M923-67 $,&IIraIA.
 
1251 In-l. CI 12632/-.; N171-12-109 3 395, soor67Trn amil-2C-IC-O Brai11 1.
 
1252 110373/3/02sa lMnsaiAn-ar .071l-12.111 1. SoaY
sca 	 Code/70-12 Ethical& 31253 wal a 11 54.415. 2 waI-S.421.17l-12-131 21.) 253M076--1-iIOW Alc 3
12541 CAVIS-Cra 2-I'.C 33 2156) 	 0256/270f-a-1-m A,.al .1.271-I Pa~A-

1255 51048.rui, U071-1)-1059 S 14. pazm.S0.1b1 2retn 1.
 
1370 Sfw(irr-Kaomar ICE) Ci-79- 2.18.41 448PiPi
1
 

'.. 7-ip-lP-.P-l 	 ,gl 3a1371 Toql	 Cel8I P-IP 31.0 aS(.ah*I-c )026 -- Klo 
1385 Cabldolon PI 321.517 I 
1386 Egypt 3728/2/3Cao6IlI/G;18 CH 33.'S-2P-tP-lPA Is________________________________________ 
IM9 Webster a it62-16i June 10 3 
1391 Id jtrnimIt 3 
1392 Id1 June 12 I 
139. 11d .Ae IS 2 
3395 IdI Miel 3 
1396 Id Jh o 17 Is 
1398 Id *u

1 
*19 2 

IM5 Id Ae,20 3 
11.01 Id1 Ar 2) 3 
1#402 Id .A" 22 3 
11.03 Id A" 2] 3 
11W4 Id Aw"~ 1. 2 
11.0 Id 	 .1*. 25 2 
11.06 Id 	 J~uno 26 2 
11.07 Id 	 A"ie27 2 
11.06 IN 	 J 0 15 2 
1109 	 Id -Arms29 2 

Id un33 3
Id6,1 tjme 31. 3 

11625 lob66-6I56'011 a I mam ICM8I8-DCM-IA-lt-0A 
11.26 Gto-7C 	 1Cr851-CCm-IA-2A-0A 1
2

144 RI/PI -Caf a n-i/n C~, ICi1226-CCM-IA-IAo-C 1 
All5 (Gao-Cht,11b)Sb.) ob'S' - Cm21.02.OCmn-Ip.-I-0A 14 

lips 6) 
1592 Blneboy (Winter' Carolina 31 
1665 0n a $641i Aosd/Cal 3I2C6-20a-IoS-06j- J-197 3 
1837 Canlota.,S, V3172S-3m-i2ma-oY 1. 
loss Cr's-s-n' . PlC.'S CM597.2to.lyvt.In0o

151. .i"S-r"S" - Ld%/PIV'S" C017681-0-)1:-0Y 1. 
ISSI IV 0-,rs . ilOta -"S" CMI2637-iy-in-cy 
11119 "A"S" a2iSC3-A.AS' C"ii13-Ga.3y-IM.O, 5 
191.7 CIA-'S'.rT$S CnSL.2.'v2.v 1 

S"cc3_ ChI0161-5Co-1.Y-2n-Oy
 

TcI/7 2I5C3-AA'5"
191.9 S- (C c)'t 

63 

http:a2iSC3-A.AS
http:waI-S.42
http:PVIBA-Cn.67
http:7369-61.41
http:S92(0088.st
http:41901.-.L.01
http:C0,781-21-.1.43
http:mo-d-S.U.O.ir
http:166-Des).CD
http:03)3)2.S-2m.0v


T. 1.9.P Cont.
 

70. ;oVSN. Resistant to Powdery mildew (coitinuatlm). 

V..r 

locations. Dat. fro. the 7th ,nte-.tional Bread heat 

Screening Nursery. (Scale 0-9. except for the USSR given In Entry Variety or cr.;-end oe 

T. 1 Wreat genotypes resistant to g.!!e.ry mllde., In most of 6 

dgree
 

percent).
 
115 Cno-bACdl(7C/Lib64-Inlalnla-Bb) 1 2 5 /4 0 

, _* - CM-5872-C-y-IM-3y-Om 

! ? 135 CdlaxCno-Son64 I 1 0 - 0 0 
ntry Var;ety or Cross and Pedigree . . . m - Cp-1135-41-4y-3-ly-IM-lOy 

6 I 1 0 0 aa136 Cdl x Cno-Son64
12 A ngav1-Bi5 (R) I 2 0 - I 0 
CM-lI 35-i lm-4Y-4m-2Y-2M-Oy 

.-223-(4-Iy-6E-l y-IC-4y-3C-IOOY 
K a l 

25 Y5O6 3 3 2 0 10 2 0 153 RobIn-Chanate 3 3 - 0 1 3 
t -- 16Y-I H- IY-OP'qCA-l71 iI- IOm*8Y* -I-I-II-OY
 

32 Son64-Chris x Bb(18m)-8156 3 2 - 0 3 0 204 Gto-7C a Bb-Cno 2 - 0 2 0 
CM-5697- J 2Y-IM-OY 

3 
39 50 -K4 2 2 - 0 1 0 205 Gto-7C x Bb-Cno 3 2 0 0 1 0 

35T8-5- (F1 ) -31Y-OM-8M-OY 

41 Bb.CC-inl 3 4 - 5 4 1 206 Gto-7C - Bb-Cno 3 2 - 1 0 

30807-. 1-2Y-2M-ly-3M-OV CM-527e-B-4Y-IM-V-0y 

42 YSCf -Kal 
3 

2 2 - 0 1 0 207 Gto-7C . Ob-Cno 4 2 - 0 1 0 

35188-5M- (F)g39y-OM-24M-Oy CM-5278-B-4Y-Im-4y -.. 

44 KAl-Bb 3 2 - 5 I 0 209 Gto-7C . Ob-Cno 4 2 - o 0 

26702- 30M-IY- -3y-Om CM-5278-B-4y-i M-7y-6 q-oy 

-5 Cal-Ob 3 4 - 10 2 C 222 Ron-Cha x Bb-Nor67 4 2 - to is 0 

2672-3m-l-I-5CC~yOmCM -5
4 

84-F -SY -41-25 -3M-OY 

265 8.ma-7C . Cdl 1 I - 0 0 0 

50 Jupateco 73 4 2 - 0 4 0 Cm-8186-m-IM.4y-3m-Oy 

I-30842-31P-2m-2Y-Om 
267 Cno-So.64.0b-inio/ToboCC x Pat, 4 4 - o 4 0 

71 Jar-Cno x Cfn-Cno/Sr70 4 4 - 5 2 0 Cm-8220 
CM-I 733-9M-lY-iM-I V-CM 

79 
2 

(Fn-M-aK17A/Cofn )Son64-KI.ftend/Cno.S,"LR64 
2 
- 4 

sor,6 
4 

4 - a 2 0 
283 Fir - Cno-ias/Cfn-C.o'*S 

Cm-8593-C*2M-IY- Im-Oy 
a NarS9-On 3 3 0 - 0 0 

m 
Cm-2182-5-IIY-3m 2Y-O 284 Cno"%"-7C x Cno-inia/Tob 3 2 0 - .0 

82 (Fn-qd.Ki I 7A/Cof n 
2 
)$on64-KI .Rend/Cno'aLR6I 

2 -
4. 3 - 0 3 0 

Cm-8380-F-9m-2Y-2M-Oy 

Son6, 291 CC . Cal-Sr 2 2 - 0 4 0 
Cm-2182-M-l Y-3Ml-I y-0M CM- I0630-45Y-2M-oy 

90 wor67-PI/or67-Cno - SonG 
4 

I I-35052-28Y-lm-Y-M-Y-Om 
3 3 - 0 3 0 292 Era/CC - Cno-Son64 

Cm-I0 
6 

5
6 

-34Y-3m-Oy 
4 4 - 0 2 0 

91 Gallo-rust it 61-15.7 aCno-No66 

34920-27y-4M-I Y-2M-3V-OM 

4 3 - 0 3 0 323 RR68-wit15/aj"S-Monxon 

CM-1 
2 2 

73-A-2Y-2M-Oy 

2 2 - 0 0 0 

106 'Tob-B Man . Bb/Cdl)Sx I I - 10 0 0 324 RR68-.Ml15/Sj'S,-On 
2 
eon 2 2 - 0 I a 

CM-8972-4-3M-3Y-Om Cn- 12273-A-2y-7m-Oy 

109 Cno"S"-Cdl . 7C 
CM-8974- J-Sm- Vy-OM 

I I - 5 0 0 329 Tth-Son6. s5o 
9 

i
4 

95-71A-38-O 
4 4 - o 4 0 

112 (7C/Lib64-inij . Inia-b"Tob-81S6 2 2 - S 4 0 Portug. I (Plant Breeding Station) 
Cm-S349-A-9y-I-2Y-CM Poland tPustko. I.rocta.) 

113 (No66-8b/Cno.Njd-ChrIsS")7C
Cn-5375-F - -_ iSm.IY-0M 

2 2 0 5 2 0 R,-ania 
USSR 
Iran 

(ICCPT.Fundulea)
(Abkhatlan. ASSR)
(Gorgan Experimental Station) 

Rhodesia (Salisbury Research Station. ashonaland Pro .) 

(-I Oat4 not vailable 
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T. 1.9.G Genotypes of the 7th international Bread Wheat Screening 
Nursery resistant to barleyyellaw darf virus. Palmerston
 

North. NoewZealnd. 197j-1974'. s e 0-5) 


Entry Variety or cross and pedigree 	 Score 


243 

8 

9 


12 


19 


20 


26 


53 


65 

91 


105 


108 


136 


152 


165 


168 

181 


182 


184 


188 


U 

Bul x LR64 
2 
-Son64/In!a-Bb x Tob-8156(R) Tr 


CM-5764-A-i Y-2M-3Y- iA-OY 


Yecora 70 
 1.0 


VW15-LR-NIOB x An3 E 	 1.0 


1.0
Meng-8156(R) 


H-223-64-IY-6E-IY-1C-4Y-3C-1OOY 

Jupateco 74-12300 x LR64-8156/Nor67 	 1.0 


30842-58R-IM-4Y-OM 

1.0
7 Cerros 


1.0
Nor67-7Cerros 


30367-l M-lY-2M-lY-OM 


Cno"S"-7C x Tgn 	 1.0
53 Cno-7C a2 g1 	 1-.0-I26-O 

CM-4982-1 1y-3M-Iy-Om 

Bb-Cno s Inia-Soty 	 1.0 

CM-i 502-8M-3Y-3M-2Y-OM 

G6Io-Aust 11 61-15.7 x Cno-wo66 1.0 

4
 
3 920-27Y-4M-IY-2M-3Y-OM 


(Tob-B.Man x Bb/Cdl)Sx 	 1.0 

CM-8972-F-9M-4y-OM 

Bb-Pak F46313 1.0 

CM-l 396-40m- iY-1 M-2Y-OM 


Cdl x Cno-Son 64 1.0 

C?-11 35-41M-4y-4M-2Y-2M.Oy 


Cno-Bb x Cdl 1.0 

Cm-2I702-2M- -Im-Y-m-0y 


(inla/Son64 x Tzpp-y54)Czho 1.0 


B6-G-i Y-3M-2Y-IM-OY 


Nor 67 x To-8156 	 1.0 

CM-3940-8Y-2M-4Y-l M-OY 


CC-nlax Ob(18M) 1.0 


CM-4320-28Y-2M- 3Y-1 M-0Y 


Cno-7C a KaI-Ob 1.0 


CM-4407-1 2Y-IM-6Y-IM-OY 


CnoS"-7C - CgA 1.0 


CM-4481-5Y-iM- Y-5M-OY 


Cno"S"-7C x Tgn 1.0
 

CM-4982- I Y-3M-1Y-.M-OY
 

T. 1.9.G Cont.
 

Entry Variety or cross and pedigree 


192 	 Son 64-KI.Rend x Cno-CC/Tob 

-

CM-5359-1Y-3M-2Y M-0Y 

201 Inia-7C x Cno-Tob 

CM-51 99-G-IY-iM-l OY-2M-OY 

211 Tzpp-PI x 7C 


CM-5287-J-1Y-2M-1Y-IM-Oy
 

212 Tzpp-PI x 7C 


CM-5287-J-lY-2M-2Y-3M-OY
 

237 Pato (R)-Cal/7C x Bb-Cno 


CM5746G3Y-4 I Y-5MOY 

239 	 Pato (R)-Cal/7C x Bb-Cno 


CM-5746-G-3Y-6"-2Y-5M-OY 

261 	 Tob-Cnd'S"/Soty-CC x Az67
CM-(:430-1 M-2Y-1 M-OY 
M63--2-M0
 

265 	 B.Man-7C x Cdl 


CM-8!86-H-i M-4Y-3M-OY 
272 	 Cno-inla"S" x Soty-An64A/Ven 


CM-8232-C-3M0.Y°7MqOY
 

273 (CC-Inla/Tob-Cfn x Bb)7C 


CM-8237-G-IM-3Y-3M-OY
 

279 	 Tab"S"-Np x No 66-Era/Sb-Gallo
4 4
 
CM-8327-C-9M- Y- M-OY
 

282 	 Tob"S"-Np x No66-Era/Bb-Gallo 

CM-8327-C-9M-4Y-8M-OY
 

307 	 CC-Cha 70 x Bb-Nor67 

Ci-i 1870-C-1Y-3M-OY
 

308 	 Cna'S"-Gllo x BbI4A/K 496 


CM-11909"A"IY-2M-OY
 

311 	 Cno"S"-Gallo x Bb#4A/K4496 


CM-11909-A-IY-IOM-OY
 

316 P162"S" xCC-inla/Bb x Cno-No66 


CM-I 2244-F-5y-4M-OY
 

317 Pi62"S" x CC-Inla/Bb x Cno-No66 


CM-1224-F-5y-5m-OY
 

2 
323 	 RR68-vW15/BJ"S"-On x Bon 

CM-12273-A-2Y-2M-OY
 

Score
 

1.0 

1.0
 

1.0 

1.0 

1.0
 

1.0 

1.0
 

1.0
 

1.0
 

1.0
 

1.0
 

1.0
 

1.0
 

1.0
 

1.0
 

1.0
 

1.0
 

1.0
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1.10 International Nurseries
 
(I) disseminate germplasm (2)
The International Nurseries Program is designed to: 


identify high-yield,and disease and insect resistant,varieties with broad adaptability and
 

(3) serve as a channel for the exchange of germplasm for other National Programs.
 

The Program now involves 25 different nurseries in 83 countries throughout the world.
 

(See Table 1.101.) Each nursery focuses on specific features, such as yield stability under a
 

wide range of environmental conditions or disease and insect resistance.
 

Results of Eight and Ninth International Spring Wheat Yield Nursery (ISWYN) and Results
 
of the Second and Third International Durum Yield Nurseries (IDYN) were published during
 
1974.
 

In the suitmer of 1974, CIMMYT distributed 1210 nurseries (Table 1.10.I) and received
 
121 shipments of seed (Bread Wheat, Durum Wheat, Triticale and Barley) from 33 countries.
 

TABLE 1.10.1.- CIMYT seed nurseries distribution by Geographic area in 1974. 

Type of Crop Nursery Name .V .0 f 

Bread Wheat Crossing Block 
F Irrigated 
Hl)ryland 
F 2 Spring x Winter 
I ?WSN 
ISWYN 

12 
10 
7 

33 
22 

5 
17 
16 
13 
24 
18 

1 
1 
1 
1 
2 
1 

1 
7 
8 
9 

17 
24 

5 
4 
5 
9 

18 
13 

5 
13 
10 
14 
14 
22 

-
-
-
3 
4 
2 

8 
10 
15 
10 
20 
16 

ESYT 7 4 - 1 2 5 - 6 
Multilijaes 
ISEPTON 

7 
8 

8 
1 

-
1 

-
7 

3 
3 

4 
8 

-
1 

4 
5 

TOTAL 113 106 8 74 62 95 10 94 

Durum Wheat Crossing 
F 

Block 5 
8 

2 
4 

-
-

1 
11 

7 
9 

-
7 

-
-

2 
10 

AN 13 5 - 20 18 11 1 14 
IDYN 15 7 - 17 14 12 - 11 
EDYT 6 3 - 6 6 15 - 5 

TOTAL 47 21 - 55 54 45 1 42 

Triticale Crossing Block 
F- irrigated 
e2Dryland 
F Springx Winter 
1prSN 
ITYN 

4 
4 
5 
1 

18 
15 

5 
6 
6 
3 

17 
11 

-
1 
-
-
1 
1 

1 
4 
3 
9 

14 
13 

3 
1 
1 
-
6 
7 

5 
6 
6 

11 
14 
17 

-
-
-
-
2 
2 

6 
5 
8 
5 
18 
9 

TDRN 2 1 - I - I - 3 
Forage Lines 6 1 - 2 3 10 2 4 

TOTAL 55 50 3 47 21 70 6 58 

Barley Crossing 
F 

Block 1 
2 

2 
3 

-
-

1 
4 

3 
6 

2 
1 

- 3 
4 

N 10 6 - 4 11 5 5 
TOTAL 13 11 - 9 20 8 12 

TOTAL 1210 sets 
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1.11 Training
 

1.11.1 IN-SERVICE
 

Table 1.I.A shows the number of In-Service Trainees enrolling for the full period
 
of 6 to 9 months, over the past five years. CIM1YT does not provide training courses in
 
seed production; the three scientists listed under this heading in 1972 came to CIMMYT
 
under special circumstances. They received some training with the Mexican National Pro
gram, and later with Oregon State University.
 

Table 1.11.B lists the number of trainees, by country, who have received train
ing at CIM1YT since the international training program began in 1960.
 

In 1974, fewer trainees enrolled for the full courses in the specialized subjects
 
of breeding, pathology and agronomy.
 

Normally,the cereal-technology course is a shorter period. However, a substan
tially greater number of young scientists joined this group, working in the fields during
 
the periods of selection to collect materials for their National Programs, or to become
 
acquainted with the CIMU4YT methods. Some of this group were classified as Visiting Trai
nees and Visiting Scientists.
 

The 	reduced enrollment in full term activities during 1974 was due largely to
 
difficulty in securing fundinq for scholarships (the costs of training have risen appre
ciably under the inflationary pressures). In other cases, Directors of National Programs
 
have found it difficult to be without the services of their scientists for an extended
 
period. Although the shorter term of training may be adequate for some people, CIMMYT
 
staff consider the longer period of much greater value, especially when the scientist has
 
not 	previously worked in the proqram. However, a visit coinciding with the selection and
 
harvesting periods can be very valuable in providing an opportunity to gather materials of
 
use 	in their respective programs.
 

1.11.2 TRAINING OBJECTIVES
 

The aims of the CIMMYT training program are the same for full term, or for short
er visits:
 

1. 	To stimulate the trainees' interest in applied wheat research. A team
 
approach is fostered in National research and production programs to
 
Identify and overcome factors that limit wheat production and net farm
 
incomes.
 

.2. To provide the trainees with technical knowledge needed to conduct re
search that will form the basis for increased crop production; inclading
 
an understanding of breeding, pathology, agronomy and cbreal technology.
 

3. 	To assess and emphasize the interrelationships of the many factors involved
 
in the total agricultural development process. (Supply of inputs, price
 
of product, etc. must also be considered if research results are to be
 
put into practice).
 

4. 	To createan "esprit de corps" across disciplines, identifying the trainees
 

as part of a world-wide scientific community dealing with wheat improvement.
 

1.11.3 INSTRUCTIONAL TECHNIQUES
 

Training emphasis is on "learning-by-doing," and, whenever possible, trainees
 
are instructed in the wheat fields.
 

Instruction is informal and may be on an individual or group basis. The young
 
scientists work directly with experienced scientists of the senior CIMMYT staff. Each
 
trainee is exposed to all facets of wheat improvement; however, he is assigned to one
 
of the programs (bread wheat, durum wheat, barley and triticale) for specialized training
 
in breeding, p:.thology or agronomy. Even those trainees with primary interest in cereal
 
technology instruction are given an opportunity to work in the fields to ensure that they
 
have an appreciation for field work.
 

This approach is repetitive, however repetition is required to ensure that the
 
trainee firmly understands the technical knowledge and how to use it in the field.
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. Classroom instruction complements the field periods. Emphasis is placed on group
discussions and participating demonstrations or lectures. 
 Formal lectures are presented by

CIMMYT staff members and others.
 

In previous years production or agronomy trainees have been asked to lead some
of the discussions and to teach certain of the classes. 
They were given several days advance notice to prepare for these assignments. In 1974, a new technique was employed: the
entire class 
was assigned reading and asked to be readyto give classroom demonstrations.
On a selected day, the name of one of the trainees was drawn at random from a hat and that
trainee was then responsible to give the lecture. 
 This technique has stimulated a better
preparation and a great deal better class participation. The self confidence of the trainee

and his ability to present information to a group have improved greatly, factors of value
on his return home. 
 Further, the audience is less likely to tolerate poor instruction;

they are prepared to criticize and help the trainee instructor improve his presentation.
The trainee instructors also are encouraged to use training aids in their presentation.
 

1.11.4 TRAINING AIDS
 

An audiovisual learning center was established during the year, allowing use 
film
strips with cassette narratives. Additional strips have been obtained to provide background
knowledge of 
some of the more basic subjects such as genetics, botany physiology, soils,
statistics. 
 Many of the trainees are fully competent in these fields, but others, because

of long absence from classroom studies or because of insufficient earlier background, need
extra exposure that now can be obtained by self-instruction. When such extra drill is given
to all of the trainees in formal classes there is a tendency for those with good understanding to lose interest in the instruction. Cassettes can be readily prepared in 
seve
ral languages.
 

The first draft of a manual on making reconnendations to farmers has been prepared and is being tested with current trainees. Manuals on statistics and wheat production ae being translated into Spanish and French. 
 CIMMYT's cooperating programs in Algeria and Turkey also are translating the Wheat Production Manual, with appropriate modifications to suit regional needs. 
 A series of 1100 slides showing various phases of wheat
research and production has been completed by the Algerian program, and is available to
 
CIMMYT.
 

1.11.5 TRAINING THE TRAINERS
 

National Programs are showing a greatly increased interest in establishing their
own training programs in different fields, and particularly in production agronomy. 
The
internationdl centers are not equipped to train the numbers of people required in production agronomy, nor is the training necessarily fully attuned to the needs of each country-this work is, to a considerable degree, location specific. 
Past experience has shown that
simply "training the trainer" is largely unproductive without a pre-planned training pro
gram to which the trainee can return and work. 
Thus, CIMMYT strongly recommends that
there should be a national commitment to establish a training program before a country sends
 
a trainee-trainer for instruction.
 

In 
1974, Ecuador selected three man for training who are to be placed in a pro
duction-extension training program on their return 
to Ecuador.
 

1.11.6 NATIONAL TRAINING PLANS
 

In the past two years, CIMMYT has encouraged several countries to set up National
Training Plans. Such a plan has 
a number of advantages in identifying, selecting and defining: 
 (1) national wheat production goals and research objectives; (2) priorities for reaching these goals; 
(3) staffing pattern needs and individual and organizational responsibilities; (4) the personnel required at different degree levels, to man 
the planned institutio
nal framework; (5) priorities for training personnel; 
(6) the roles of national training
and academic institutions in providing the necessary personnel; (7) the magnitude of need
for research and extension people and a specified time frame for training.
 

1.11.7 TRAINING STAFF
 

Herbert Floyd, who earlier worked in the wheat programs of Morocco and later with
CIMMYT in Algeria, joined the training program in 
1974. There are now three training officers on the staff; 
 in addition, all staff members of the wheat program participate in
training, with some devoting at least one-quarter of their time working with groups of
 
trainees.
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1.11.8 	 APPLIED RESEARCH PRODUCTION
 

Each of the In-Service Production Trainees conducts one or more experiments or
 
demonstrations as a part of his training. He is responsible for the design, installation,
 
management, collection and analysis of data and reporting of the results of these trials.
 
A report of these trials is distributed on a limited basis. In 1974, these trials included:
 

Tillage:
 

Tillage Practices Trial by Abdelkafi Mostefa Kara Algeria
 

Seeding:
 

The Effect of Depth of Seeding on Emergence of Wheat and Triticale by K. Abdul
 
Baten, Bangladesh
 

Spacing and Densities of Triticales, by Aomar Ait Amer Meziane-Algeria
 

Effects of Seeding Density with various Phenotypes of Wheat, by Sadok
 
Djarboui - Tunisia
 

The Effect of Seeding Density in Different Moisture Conditions, by Hossein
 
Amin - Iran
 

Fertilization:
 

The Effect of N, P and K on Triticales, by Ahmed R. Kwa - Nigeria
 

N Fertilization of Triticales by Mohd. Boukhedimi - Algeria
 

N Fertilizer Trial, by R. Randrianarison - Malagasy.
 

Response of N under Different Soil Moisture Conditions, by Nasser Banisadr-

Iran
 

Irrigation and Moisture Management:
 

Irrigation Effect on Wheat Yield, by Sadok Ferjani - Tunisia
 

Drought Resistance, by Mhd. Ben Amara - Tunisia
 

Crop Production:
 

Rate, Date and Phytotoxicity Effects of Metoxuron on Cinnamon, Yecora and
 
Cocorit, by Olatunji Adenola - Nigeria
 

Tribunil (Methabenthiazuron) Trial, by Hamida Ameur - Algeria
 

Do Phalaris Seed Stick to Wheat, by Ahmed R. Kwa - Nigeria
 

Variety Trials:
 

Off-Station Variety Trials, by Ali Zeghida - Algeria
 

Other Activities and Demonstrations:
 

Outcrossing in Wheat by Ali Zeghida -Algeria
 

Economics of Wheat Production, by Olatunji Adenola - Nigeria
 

Moisture Calibration Table for Triticales, by Hossein Amin - Iran
 

Bird Control in Wheat Fields, by Kazi Abdul Baten - Bangladesh
 

The Trial results were fully discussed and reported by the trainees.
 

1.11.9 	 WHEAT FIELD-TEAM NOTES
 

A newsletter "Wheat Field Nntes" was established in July 1974 for former trainees
 

and CIMMYT cooperators and two issues were distributed. The newsletter, with four issues
 

yearly, i intended to: summarize progress in wheat research and production techniques de

veloped by National Programs and CIMMYT; exchange short notes on current wheat crop condi
tions in the different countries as contributions are received, maintain contact with
 

the wheat tear, n the cooperating programs and increase the sense of fellowship among these
 
scientists.
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Currently, the newsletter is sent to about 500 scientists, a number of whom sug
gested topics for future issues, and many have suggested colleague's names for the mailing 
list. 

1.11.10 FOLLOWUP STUDIES ON CIMMYT TRAINEES
 

An examination of the training approaches used by the International Rice Research
 
Institute (IRRI) and CIMMYT was published in 1974 by Burton E. Swanson. The results of this
 
study, and an earlier one made by the CIMMYT training officer in 1971, indicate that for
mer CIMMYT trainees are still employed primarily in wheat research as shown in Tables
 
l.1l.C, 1.1l.D, 1.11.E and 1.11.F (from Swanson). Ninety-one percent remain closely asso
ciated with wheat as their primary crop interest.
 

TABLE 1.21.A.- Wheat trainees in specializedcourses 1970.74. TABLE I.II.C.- Production and Research activities completed 
in 1912 by part CLMIYT wheat 
working with wheat. (Swanson) 

trainees still 

Course 2970 1971 1972 1913 1974 Total_ 

No.oftrawnees Percen- Mean number 
Breeding 30 22 18 23 20 113 Activity N 105 tage per traine

N - 105 
Proiuctlon 6 7 10 14 17 54 
Cereal Chemistry 4 1 2 4 2 13 Laboratory or Greenhouse 
Pathology 2 S 6 3 16 Experiments 13 12.4% 1.37 

Seed Production - - 3 - 3 On-Station Field Experiments 16 53.3 5.62 
Genetic Crosses 56 53.3 227. 2 

T o I a 1 40 32 38 47 42 199 RepUcated Applied Research 
Trials on-station 01 61.9 7.24 

an farms 44 41.9 4.74 

TABLE 1.21.22.- in-Service 
1960-74. 

,heat tranees completing training. 
n-tarm 1fYV plot 37 35.2 3.12 

Country 1060-72 1973 1974 Total TABLE 1. 11.D.- Use of CIMMYT training on present job. 

Afghanistan 15 2 1 is
 
Algerta 12 6 27 Lve of use (Swanson 1973 (LLndit1971)

Argtina3 percentseg- N 12 percentege N " 36Wtn~ladrsh 3 3 8
 
ljolivia 2 2 
Ar.0d 14 - 2 i5 Full use 46.4% 58.0% 
Chile I 2 2 5 Some use 47.2 39.5 
Colombia 2 - 2 
Cyprus 2 - 2 ULttle use 6.4 2.5 
Lcuador 5 2 1 7 
E gp t6 2 8 
Ethiopia 1 7 
Guatemala 2 1 1 4 TABLE 1.11.X.- Trainees' response to appropriateness of 
flungary I I technical training to home country condi-
India 4 lions. N •128)t- (Swanson 
Iran I 2 4 11 
lsq I - - 7 
Jordan S 
Kenya 2 1 3 Number Percent 
Korea 2 3 1 
Lebanon 4 4 
l.ytla 3 3 71 Very appropriate 70 54.7% 
Madagascar - - I I Somewhat appropriate 47 36.7 
Morocco 14 3 - 17 
Nepal 2 - 2 3 Undecided 3 2.3 
Nigeria I 1 3 4 Somewhat Inappropriate 8 6.3 
PakIstan 30 2 32
Paraguay I 1 3 Very Inappropriate 0 -
Peru 3 2 5 
Philippines I - I 
Poland 2 2 
Portugal I I TABLE 2.21.?.- Trainee satisfaction to overall technical 
Romania 2 - 3 training. (Swanson N * 130)
SaudI Arabia I-
Spain * 2 2 
Somalia I I 
Sudan 4 4 Number Percent 
Syria S S 
Tanzania 3 - 3 
TunlIis 17 3 20 Very satisfied is 65.4% 
Turkey 21 3 3 33 
Uruguay I 2 2 Somewhat satisfled 42 32.3 
U.S.A. - I I Neutral 1 0.8 
U.S.S.R. - 3 - 3 
Yemen 3 - - 3 Somewhat dissatisfled 2 1.5 

Total 229 45 42 316 Very 0 
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1.12 Wheat Quality
 
The Micro-Pelshenke test was used to evaluate the gluten strength. A total of
 

18,200 individual plants selected for seed type from F3 and F4 generations during the 1973
74 cycle. With strong selection pressure on seed type in early generations, the tests
 
weight in the advanced generation material has increased markedly over the best three years;
 
thus very few lines are now being discarded because of low test weight in the preliminary
 
yield tests, as was often the case four or five years ago.
 

In addition, the following advanced bread wheat materials were analyzed:
 

MATERIAL No. OF LINES
 

Crossing Blocks 244
 
High Yielding material 644
 
8th IBWSN 399
 
Advanced lines 695
 
Observation lines 271
 
Winter Crossing Block 349
 
ISWYN (Two dates) 50
 
4th ESYT 25
 
Basic germplasm 48
 

This material was evaluated for milling, protein percent, mixogram, alveogram,
 
sedimentation and baking.
 

Materials with desirable milling and baking traits were selected for use as pa
rents from the high yielding material included in the International Bread Wheat Screening
 
Nursery (IBWSN).
 

Table 1.12.A shows the advanced lines from the IBWSN with strong balanced and
 
medium elastic gluten with baking quality potential for pan-type bread and bolillos.
 
Table 1.12.B shows the lines with weak elastic gluten suitable for pastry flours.
 

The above materials were crossed with progenitors having outstanding yield and
 
agronomic characteristics to increase the proportion of breeding lines with higher protein
 
level and good elastic balanced gluten.
 

Among the current advanced generation lines with high yield potential a large
 
proportion have tenacious gluten.
 

The data obtained on quality characteristics of the advanced lines was used in
 
selecting lines to be included in the 1974-1975 yield trials. On the basis of this data,
 
about 11 % of the advanced lines were discarded, because of either low grain test weight
 
or tenacious unbalanced gluten.
 

The Toluca crossing block of winter wheat varieties was found to be a very impor
tant source of lines with weak elastic gluten; some of these lines will be useful as pa
rents to correct the tenacity in the breeding material.
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TABLE .12.A.- Lines of the 8th. IBWSN with medium and strong elastic gluten and good bread 
volume used in crosses in the Summer of 	 1974. 

Protein Bread 

No. No. Cross Pedigree % P/0 W Vol.
SN Lab. 

36 2899 Pato (R)-CaLIC x Bb- CM-5746-F-3Y-IM-OY 11.8 4.2 308 890 
Cno 

81e 2941 PJ 62-Cal 30403-19M-2Y-IM-OY 12.5 4.2 501 825 

83 2943 Graso "S" CM-5816-C-1Y-3M-2Y- 10.3 4.4 396 900 
50OM-OY 

840 2944 Bb-Pato x Lnia-Npo 34508-23Y-OM 12.2 3.7 352 875 

86 2946 Cal-Lu 	 CM-1076-19M-3Y-8M- 11.0 4.2 299 865 
2Y-501M-OY 

89 2949 	 Cno"S"-Gallo/Kal-Bb x CM-I1771-G-3Y-8M-lY- 11.6 4.1 343 820
 
7C-Nad 63 OM
 

175 3031 (Tob-Cno x CC-Sx/Az CM-11793-C-2Y-5M-2Y- 11.5 3.4 235 900 
67)Flr-Cno x Yr"S" OM 

182 3037 We x Cno-lnia CM-7585-1M-1Y-lM-1Y- 11.8 4.4 382 810 
OM 

1850 3040 CC-Inia x Bb(18M)/Cno CM-8282-G-lM-1Y-IM- 12.2 5.7 394 810 
.S".-lC 
 IY-OM 

1860 3041 (Cno-7C x CC-Tob/7C) CM-8607-R-lM-1Y-4M- 12.3 5.8 320 815 
Cno-Chr x Fir-No 66 I Y-OM 

100 3045 Cno-7C x CC-Tob/flb- CM-4415-4Y-2M-2Y-lM- 11.8 3.5 218 815 
Cno I Y- OM 

193 3048 Cno"S"-Pj 62 x Gallo 1I-30793-IM-2R-2M-OR 10.6 2.3 195 810 

212 3066 	 Cal-CC x Son-Nr C%1-5752-J-8Y-IM-1Y- 12.0 2.2 262 840 
a.I -0 y 

223 3076 (Tob-Cno x CC-SxIAz CM-I1793-C-2Y-7M-OY 10.9 2.7 237 825 
67)Flr-Cno x Yr"S" 

224 3077 (Tob-Cno x CC-Sx/Az CNI-1793-C-2Y-9M-OY 10.9 2.6 221 825 
67)Flr-Cno x Yr"" 

2290 3082 Cal x Cno"S"-Son 64 CM-I69-18,M-IY-OM- 12.6 2.8 282 925 
OMCII-OY 

2310 3084 Tob-Cno"S"x Tob-3156 C.M-581l-A-GY-2M-IY- 12.5 3.5 456 880 
(R)/Cal x llb-Cno"S" 3M-OY 

2320 3085 Tob-Cno"S"x Tob-0156 CM-5816-A-6Y-2M-iY- 12.2 3.6 435 875 
(ItCal x ilb-Cno"S" 2M-0Y 

233 3086 Tob-Cno'S"x Tob-816 C.M-5810-A-6Y-2M-1Y- 11.9 3.8 371 920 
(R)/Cal x Ilb-Cno"S" IM-OY 

241 	 3093 Cno-7C/Nad 63-Chr"S" x CM- 11797-|1-1Y-4M-2Y- 12.1 4.2 241 820 
Yr"S" 8N1 

2430 3095 	 NS718 x M.ng-81SG/Cno CM-1I839-B-IY-IM-1Y- 13.0 6.4 333 825 
"S"-Gallo OM 

245 3097 Tob"S"-.%po x NoGG- CNM-8327-C-9M-4Y-31- 11.4 3.6 262 860 
Fro/Bb-Gallo OY 

247* 3099 (Cno-NoG&/GSon-G4 KI. hnd.CM-12330-K-2Y-1.M-2Y- 12.6 3.2 195 870 
x Ilb)Cno-GalIo OM 

267 3118 Cno"S"-Gallo x Kal-lIjb CM-7652-35M-5M-I.M- 11.2 3.7 244 850 
Pichihulla "S" 5Y-OM 

277 3128 Cno"S"-PjO2 x GaUIo 30793-IM-2H-2M-0R 11.1 2.3 220 830 

279 3130 P162-Gallo x Vcm 	 C%1-8305-D-1OM-IY-5M- 11.1 4.2 297 825 
3M -OM 

311 3160 Son64-YSOEx Gto/tnia 	 11-27528-7?-IT-1M 11.1 3.1 235 815 

317 3166 (Ilb-Cno"S")(Tob-Cno x 11-36859-3S-1II-4T-0N1 11.2 3.7 230 850
 
CC-7C)
 

318 3167 Ln-Jar x Bb 11-32156-21M-IS-IM-2R- 11.0 3.2 274 C75
 
OR
 

319 3168 Np876-PJ62 x Cno"S"- 11-38040-24Y-2.M-IR 10.9 2.4 239 950
 
InIa "S"
 

3210 3169 Cno "S"/No6G-Cno-on U-32509-5T-3M-0R-0M 12.7 5.2 372 900
 

324 3172 	 JarG6-Cno"S" x Cfn-Cno 11-26090-1011-2M-3T 11.5 2.9 305 850
 
".S. 

329 3177 Ska-on/Ska x Cno-Chr 31049-13.I-IMCI-2MCII- 11.8 4.7 354 825
 
OMCII-OBK
 

3300 3178 Az66 x Inia"S"-Soty 11-29260-26R-INI-2.MCII- 12.6 2.4 242 880
 
OMC2I-013K
 

331 3179 Cno"S"-Son64 x Cno"S" 11-30506-47,-1IMC1- 11.6 3.4 414 910
 
nia "S" INiCI-OMC|-O[IK
 

333 3181 Tp x Cno-No66/lIb-Cno CM-5526-A-3Y-IM-IY- 11.8 2.7 235 830
 
IM-IY-OI
 

381 3207 BjG67-Cal x Tob-8156/7C CM-5813-M-2Y-IN-2Y- 11.4 3.3 219 820
 
x fib-Cno 4M-IY-OM 

4755 nia 66 	 11.8 3.1 248 845 

4 Lines with high'!r protein content. 
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TABLE 1. 12.8.-	 Lines of the 8th. IBWSN with weak elastic Gluten used in crosses in the summer 
of 1974. 

S.N. 	 Lab.
 
No. No. Cross Pedigree Protein P/G W
 

25 2888 Inia "S" - Soty x Czho. B-6G-IY-3M-OY 	 9.0 2.4 119 

31 2894 Bb-Cno x Inia-Soty CM-1502-8M-3Y-3M-2Y-OM 10.7 2.3 173 

64 2925 Tob "S"-Npo x CC-Inia/ CM-5541-C-5Y-4M-3Y-3M- 9.5 2.3 122
 
Cha OY
 

135 2993 ZbZ x Cal-Cno. CM-10598-13Y-I1M-3Y-OM 11.0 2.7 139
 

172 3028 Cno-Bb x Cdl (7C/Lib64- CM-5872-C-1Y-5M-2Y-2M- 10.6 3.2 162
 
Inia x Inia-Bb) 0Y
 

173 3029 Cal x Bb-Cno/7C CM-5345-D-4Y-3M-2Y-5M- 10.9 3.4 198
 
0Y
 

187 3042 Cdl-Tob x Bb(18 M)/ CM-8618-M-4M-1Y-4M-IY- 11.4 2.4 149
 
Pak F4 6313 OM
 

188 3043 Ron-Cha x Bb-Nor 67 CM-5484-F-5Y-4M-4Y-4M- 11.7 2.4 135
 
ly-OM
 

250 3102 MR22-Yr"S"/Bb-Cal x CM-12534-G-IY-1M-4Y-OM 11.6 2.7 159
 
7C-Nad.
 

254 3106 Bb-Cno/Cno"S"-8156 CM-5590-IT-7M- IY-OM 10.2 2.1 182
 
(B) x Soty-An 64 A 2
 

287 3137 Sr-Bon (36896-Cj.54 x CM-8510-H-7M-IY-6.M-2M- 9.9 2.5 189
 
Yt-54A/CC-8156 x Cno) OM
 

305 3154 Ron-Cha x Bb-Nor 67 CM-5484-F-5Y-4M-1Y-1M- 10.9 1.9 122
 
ly-OM
 

306 3155 Ron-Cha x Bb-Nor 67 CM-5484-F-5Y-4M-3Y-3M- 10.9 2.0 146
 
lY-OM
 

307 3156 Inia 66-Bb I1-36478-34Y-1M-2T-4M- 10.1 2.1 176
 
3S-OM
 

357 3204 Tp x Cno-Inia "S"/Cno- CM-5919-A-GY-2M-2Y-IM- 10.4 1.7 168
 
"IS1' 2  Inia 	 IY=0M 

358 3205 Tp x Cno-Inia "S"/Cno- CM-5919-A-6Y-2M-3Y-IM- 10.5 1.4 103 
Inia "S" lY-OM 

384 3229 Perico "S" II-34886-17Y-4M-4Y-1M-3Y- 11.1 3.4 241 
OM 

385 3230 Cno-Bb x Cdl (7C/Lib. CM-5872-C-lY-5M-1Y-OM 10.6 2.9 170 
64-Inia x Inia-Bb) 
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1.13 Regional Activities
 
in Asia and Africa
 

CIMMYT works closely with the Ford Foundation's Arid Lands Development Program 
(ALAD) centered in Beirut. ALAD has a fully integrated program, in collaboration with the
 
National Program of Lebiron, which operates from the Lebanese Agricultural Experiment
 
Stations, principally at Tel Amara. All nurseries are grown juintly, and materials are
 
selected for national and regional objectives and/or for both organizations. Dr. Y. Klaimi
 
directs the wheat work in Lebanon, while Drs. Saari and J.P. Srivastava are responsible
 
for coordinating the regional aspects of the program.
 

Combined program efforts include:nursery planning, varietal testing, selection
 
of segregating materials, disease resistance surveillance, analysis of data, and quality
 
determinations.
 

The regional wheat and barley program of ALAD-FAO-CIMMYT works cooperatively with
 
58 countries through the nursery system.
 

Dr. J.P. Srivastava, formerly Professor of Plant Breeding at Uttar Pradesh Agri
cultural University in India, joined the A:') staff in February 1974, assuming the duties
 
of Dr. Kinqma who returned to other duties with CIIMMYT.In addition to responsibilities with
 
the general program, Dr. Srivastava's work includes the identification of germ plasm and
 
varieties suited to the ALAD region ,as well as the evaluation of new materials. (This
 
germ plasm includes that doeveloped by the Lebanese National Programs, plus that of Inter
national Programs such as FAO and CIMMYT).
 

Dr. E.E. Saari joined the ALAD wheat program under a Ford Fou.idation-CIfMMYT
 
agreement in August of 1973. His principal responsibilities include the identification of
 
varieties or germ plasm with superior disease resistance, through wide scale testing of
 
germ plasm derived from diverse sources. In additionhe cooperates with Dr. Prescott and
 
Turke% 's National Program in conducting a regional small-grain diseise surveillance program-
whicl' extends beyond the ALAD region and includes countries from Tnailand to Morocco, and
 
throughout the East African community. Mr. J.K. Hraich also assists in the base program
 
wor'. in Lebanon.
 

Aims of the Regional Program
 

The central aim of the program is to identify superior germ plasm through wide
 
scale testing of the materials, throughout the region; however, a broader goal is to assist
 
National Programs in strengthening wheat, barley, and triticale research, and to assist
 
governments in achieving their production goals.
 

The 	regional program, therefore, works with national programs to:
 

1. 	Identify varieties having superior yielding ability, broad adaptation, and
 
good disease resistance, and to distribute small quantities of seed of these
 
varieties to the cooperating countries. (The countries may use this seed as
 
they choose; either as directly introduced varieties for production, or as
 
genetic sources for use as parents for further improvement).
 

2. 	Identify varieties that provide yield stability under different ecological
 
conditions.
 

3. 	Identify varieties suitable for special environmental conditions.
 

4. 	Continue to broaden the disease resistance base of the National Procrams.
 

5. 	Provide a disease surveillance program that will allow the National Orograms
 
to make varietal recommendations based on a wider knowledge of potential
 
threats to production.
 

6. 	To act as a center for exchange of materials and information among National
 
Programs.
 

7. 	Provide opportunities for further training of National scientists where such
 
assistance is required, and to assist in securing further training opportuni
ties outside the region.
 

8. 	Increase CIMMYT's effectiveness in supporting National Programs, with a more
 
directly available outreach and backstopping service.
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IThe regional activities are wide-spread, and complicated by the great diversity

of climate and soil within the region. 
 Some of the National Programs have well-trained
 
competent bcientists with reasonably complete facilities for research;however, other Pro
grams have a real shortage of trained personnel and very limited resources at their command.
 

Aside from the limitations in sctentific manpower and financing,a wide range of

technical problems is encountered. For ex:imple, winter-grown cereals are grown in areas
 
where water availability ranges from full irrigation or rainfall exceeding 1000 mms, to
 
less than 300 mms per year. Bread and durum wheats and barley are grown on lands below
 
sea level as well as at heights exceeding 3000 meters. Triticale is still in the experi
mental stage and has not yet been adapted for comnmercial production in these countries.
 

Due to the great variation in latitude and altitude, true winter wheats(whxch re
quire an extended cold pFriod to assure heading) are needed for the cold winter regions of
 
those countries with e-levated plateaus. At low altitudes, with high temperatures and short
 
growing season, short cycle wheats (90 to 100 days maturity) are required. The extremely

varied disease spectrum and agronomic problems peculiar to specific areas add further com
plicatiog. Thus, a program with great diversity must be maintained to meet the needs of
 
the different countries.
 

Regional Nurseries
 

The ALAD regional program, in coordination with the Cairo office of FAO, coordi
nates and assembles regional nurseries, using germ plasm from the National Programs of the
 area and from International nurseries such as CIRIYT's. These nurseries provide data
 
about varieties that can be used in conjunction with the nationally generated data, for
assessment of varieties. This service is particularly useful in countries that lack man
power and facilities , sufficient to mount a full-fledged wheat or barley program. Each 
year through the regional nurseries, such countries receive the best advanced lines and

varieties available from other national and international programs. Table 1.13.A shows
 
the number of nurseries, number of varieties per nursery, and number of countries receiving

material in 1973-74 season.
 

In recent years, superior germplasm has been identified through a systematic se
ries of nurseries and evaluations. The Regional Disease and Insect Screening Nursery first
 
screems varieties and advanced lines for resistance to the important endemic diseases of
 
the region. The advanced lines of National and International Programs are used in this
 
nursery, which is grown by cooperators in various countries of the entire Eastern Hemis
phere, at locations known to have serious disease problems. Materials with broad disease
 
resistance and agronomic potential are promoted to the Preliminarj Observation Nursery,

where results are evaluated critically and only the best lines are forwarded to the Re
gional Wheat Yield Trial.
 

Evaluation of this 
large array of materials provides specific information related
 
to program objectives. For example, germ plasm is idjntified with potential for drought

resistance, and for resistance to certain diseases Lnd/or multiple diseases.Frequently,

these lines are unacceptable from an agronomic viewpoint, but can be used to broaden the
 
germ plasm base of the National Programs.
 

Such lines, are recycled(along with relevant information) in the Regional Crossing

Block or as special nurseries. Table 1.13.B lists promising lines identified in the wheat
 
and barley yield nurseries.
 

Summer Nursery
 

Scientists of the region have often discussed the need for 
a summer nursery to

advance the generation of materials being developed in the National Programs of North and
 
East Africa and in the Near and Middle East. In 1974, through the courtesy of the Govern
ments of Kenya and Tanzania, successful summer nurseries were grown. In addition to the
 
desirability of this region as 
a surmner nursery site, the area provides excellent condi
tions for screening for several diseases.
 

General
 

The region's surveillance program is attempting to: (1) establish the potential

and frequency of disease epidemics, and (2) monitor changes in the cereal rust populations
 
as they are influenced by cultivation of commercial varieties. Regional Disease Trap Nurse
ry and the identification of rust collections are used for this task. It is hoped that
 
this program will permit the mapping of new biotypes of the airborne pathogens, thus
 
charting the movement of spores and races from one area to another. Table 1.13.C shows
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the coefficient of infection of some of the principal con ercial varieties of the region
 
over.the period 1971-73 for sub regional areas.
 

National Programs'participation with the regional effort has been increasing, as
 
has the submission of material for entry into the various tests. While very encouraging,
 
these increases make it difficult to accomwuodate all entries; thus it may be necessary to
 
place a quota on entries; received from the cooperators. Such a quota suggests stronger
 
selection on material submitted by contributors.
 

Interest also has been increasing in barley and rainfed wheat cultivation. Pro
visions have been made to increase the amount of germ plasm to be evaluated in the coming
 
year, and the scope of regional testing has been strengthened in collaboration with Dr. A.
 
Hafiz of FAU in Cairo.
 

The regional surveillance program has joined together a number of isolated patho
logy programs, each of which formerly conducted independent, limited surveys. The coopera
tors in this work feel that this cooperative effort provides better results and that dupli
cation has been minimized.
 

During the past season, a number of visiting scientists and counterparts have
 
worked with the regional program and the Lebanese National Program. Scientists from
 
Egypt (2), Saudi Arabia (2), Tunisia (1), Syria (3), and Nepal (1) actively participated

in the program's base activities in Lebanon in the past year. Six senior staff from the
 
CIMMYT program in Turkey and Mexico visited the program several times during the season.
 
Dr. Klaimi visited Egypt and Turkey on short term ALAD consultancies on behalf of the
 
regional program.
 

A number of talks, publications and reports also were prepared by the regional

staff during the year, and they attended a number of international regional and national
 
meetin,s.
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TABLE 1.13.B.-	 Some of the new promising varieties in 
1.13.A.- Summary of gemplaam dispatehed via TheTABLE 	 Regional Yield Trials. 1973-74. 

Regional Wheat and 	 Barley Program. 
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Regional Wheat Yia-ld Trial arc:
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2.0
 

Latin America
 
Whcat Yield Nursery, Marcos Juarcz, Cordoba, Argcntina. Ing. Rogclio Foganic and Ing. iector Corrta, foreground. 
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2.1 Mexico 

2.1.1 INIA NATIONAL PROGRAM
 

Cereal improvement efforts of the National Institute of Agricultural Research

(INIA),Department of Cereals, deal primarily with wheat, rice, barley and oats; with research emphasis on genetic, phytopathologlcal, and industrial quality improvement. 
 INIA
 
program directors include: 
 Ing. Genaro Cruz Rivera and Dr. Jose Luis Maya (wheat), Ing.

Enrique Riojas (barley) and Dr. Andres 
Iruegas Evaristo and Ing. Federico Castillo Chacon

in charge of the cereal quality aspects. Ing. Rodolfo Moreno Galvez directs the over-all
 
program.
 

2.1.1.1 Mexico's 1974 Yields
 

Wheat is one of the more important crops of Mexico, the value of Mexico's 1974

wheat harvest was estimated at $263,280,000 U.S.Cy. In the winter of 1973-74, the area
 sown to wheat was 609,522 hectares, producing an estimated total of 2,401,621 metric tons,

for an average yield of 3.94 tons/ha. In the spring and summer, a rainfed area of 45,578

has. produced an estimated 53,069 tons of wheat, for 
an average yield of 1.16 tons/ha.
 

Barley production in the winter amounted to 158,438 tons, 
for an average yield

of 2.96 tons/ha. The rainfed spring and summer sowings of barley on 
157,997 has. (with

heavy frost damage) produced a totnl of R3,946 tons for an average oi 
519 kg:A1a.
 

2.1.1.2 Perspective: Past and Future
 

Mexico traditionally has been a wheat importer. However, as the result of an

aggressive research program and the widespread utilization of high yielding varieties and

improved technology, it first achieved self-sufficiency in this cereal in 1956; remaining

self-sufficient to 1970.
 

The area sown to wheat varies from year to year (Table 2.1.A and Figure 2.1.A),
with the maximum of 937,000 has. sown in 1959. Over the past decade, as per hectare yields

have risen, there has been a tendency to reduce the area sown to wheat, so to produce
as 

only the amount of wheat needed to meet domestic needs.
 

However, basic government policy changed in 1970. 
 At that time, with high international prices for cotton and oilseeds and low international prices for wheat, it seemed
desirable to adopt a policy that would increase the 
area sown to both cotton and safflower,
 
even thouqb. areas sown to wheat would probably decrease. The rationale for this policy was
that cotton, as a labor intensive crop, would increase employment; and since cotton tradi
tionally has been the most important agricultural export commodity, there would be a con
current increase in foreign exchange earnings. The increase in area sown to safflower

during the winter (wheat) season, was seen as a way to greatly reduce the importation of

high priced edible oils. It was believed that the reduction in area sown to wheat (which
would be reflected in reduced production) could be offset, if necessary,by importing modest

quantities of wheat at the low international price then prevailing.
 

Even though this policy caused lower wheat production, it was effective and eco
nomically sound until international wheat prices soared in late 1972 and early 1973. 
 It
 was then that the large wheat purchases by Russia quickly depleted the world's grain 
re
serves. 
 The sudden rise in world prices of wheat, coupled with soaring prices for imported fertilizer and the collapse of the international cotton market, soon made continuation
 
of this policy economically untenable.
 

The lag in domestic price adjustments for wheat during the 1973-74 crop season

forestalled Mexico's recovery in wheat production. Moreover, with domestic wheat grain

prices considerably lower than domestic prices for both maize and sorghum, large quanti
ties of wheat were diverted to poultry, swine and cattle feeds. 
 This practice caused a
need for larger imports of wheat than had been anticipated, and substantial drains on

foreign exchange (Tables 2.1.A and 2.1.B).
 

Adjustments in the domestic price for wheat (to bring it more 
into line with in
ternational price) were made in November 1974, before the onset of the 1974-75 wheat plant-
Ing seas~ .
 This change, coupled with a sharp decline in the price of cotton, resulted in
a substantial increase in the area sown to wheat In the fall of 1974, with a promise of
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greater returns for the 1975 wheat harvest.
 

2.1.1.3 Geographic Shifts in Wheat Production
 

There has been a major geographic shift in wheat production in Mexico during the
 
past two decades (Table 2.1.C). In national wheat production during the 1950's Central
Mexico accounted for 30%, 
the North 31%, and the Northwest 30%. In the 1960's, the Northwest became the principal producer, accounting for 54% of the national harvest; whereas

28% was produced in Central Mexico, and 17% 
in the North. By 1970, production in the North
west had risen to 71%, while the North produced only 16%, and Central Mexico 13%.
 

Mexican wheat yields have increased by more than 400 percent in the past 30 years
due to 
improved varieties and improved cultural practices. However, the reduced acreages

In recent years have, as indicated, led to increased imports as demand continues to rise.
By 1980, Mexico could be importing 1.25 million tons of wheat--at prices that are not expected to be much below the range of $192.00 to $232.00 U.S. Cy. per ton.
 

2.1.2 GENETIC IMPROVEMENT
 

Mexico's program of genetic improvement operates through experiment stations located in areas of major wheat cultivation; or, 
in some cases, where weather conditions are
favorable for the process of selecting specific characteristics for improved varieties.
 

The CIANO Station, located near Ciudad Obregon in the State of Sonora, is within

Mexico's largest wheat production zone, and is the center of the genetic improvement pro
gram. Several sub-stations are attached to CIANO, and they conduct varietal 
tests in collaboration with the Departments of Soils, Entomology, Pathology, etc. All research is
done in the winter (with irrigation) and includes work on bread wheat, durum wheat, triti
colts, and bariey.
 

The CIANO station conducts exhaustive yield tests on advanced lines; often 40-50

yield trials of 25 varieties 
are tested each year in bread wheats alone. Conditions are
good for leaf and stem rust development, thus strong selection pressure can be applied to

the development of rust resistant varieties.
 

Th 
 Sinaloa Station conducts research for its area and that of Southern Baja Ca
lifornia. 
Varietal adaptation of advanced lines is studied, along with the development of
optimal cultural practices. Selection for resistance to leaf rust is favored, since this
 area is the focus of infection for North-West Mexico. Leaf rust develops early in Sinaloa,

and natural epidemics are severe.
 

Several stations are located in Chihuahua, where hybridization and selection work
is done in addition to yield testing and agronomic studies. Diseases are relatively un
important in this area, which is a low rainfall zone, and selection is mainly for better
agronomic types suitable 
 for production under these conditions. Selection is made at one
station for spring-planted varieties having an intermediate maturity suitable for this zone;

whereas other stations test advanced materials for their suitability for spring sowing in
higher valleys. The Graduate School at the Agricultural University at Saltillo collabo
rates in yield testing.
 

In Tamaulipas, in North-Eastern Mexico, fall-sown segregating populations, varieties, and advanced lines 
are tested for resistance to leaf rust. Severe epidemics of
leaf rust normally occur in this 
area due to favorable conditions for rust development.

Variety trials also are conducted. Very little commercial wheat is grown in the area 
at
 
present.
 

In Central Mexico (the Bajio and Central Plateau) research is done under both
 
irrigated and rainfed conditions.
 

Irrigated crops are grown in both winter and summer at 
Roque where conditions
 
are suitable for growing two crops per year. In the winter, selection is made for resis
tance to stripe rust; in the summer, for leaf and stem rust.
 

The program of research for rainfed conditions is conducted at the Bajio Station

under restricted irrigation in the winter; 
and !n the summer at the Re.fugio Station, with
rainfall. Varieties suitable for rainfed agriculture have been developed and were tried
 
in farm fields in Michoacan in 1974.
 

In the rainfed rcgions of the high valleys of the Central Plateau, breeding and
 
selection are done at Chapingo. 
The aim of this program is to complement the genetic improvement of the other centers by growing a second generation each year, thus halving the
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time taken for varietal development. Selection can be made for resistance to all three
 
rusts -- stripe, leaf and stem. This program also provides an opportunity to assess va
rietal adaptation to the rainfed areas of the higher valleys.
 

An additional testing site is planned for development in 1975 in Southern Mexico
 
near Chiapas.
 

2.1.3 COOPERATION WITH CIMMYT 

CIMMYT and INIA combine their efforts in wheat, barley and triticale improve
ment work at the Cd. Obregon Station in the winter; and at Toluca near Mexico City in the
 
summer. In this work, there is a full interchange of germ plasm with the different in
ternational programs with which CIMMYT is associated.
 

CIMMYT's wheat program also has laboratory facilities at Chapingo for industrial
 
and nutritional quality studies that provide a means of selecting genetic materials suit
able for the farmer, as well as for industry and the consumer.
 

2.1.4 VARIETAL IMPPOVEMENT METHODS
 

CIMMYT's varietal improvement is basically a hybridization approach, attempting

to combine in a single line all of the characters desired for increasing grain yield.

Varieties and lines also aro 
introduced from other countries for reselection and use in
 
breeding; and Mexican varieties are reselected where they are found to be heterogeneous

for characters such as resistance to disease.
 

The pedigree method is used throughout the selections from segregating genera
tions. Normally selection begins with F2; but selection of individual olantq are m.de in
 
rl , in comp-eX doubiv alad Lriple mdd between .Te variability of a partiM'a's. 
cular populatiou determines the number of plants selected.
 

Resistance to disease, general vigor, agronomic type, maturity, height, resis
tance to drought and shattering, high yield and yield stability are the principal charac
ters used in selection. The meticulous records of the pedigree system provide for close
 
comparisons among the 
families of a cross, allowing for successive elimination. For
 
example, records of the cross (LR64-Son64 x Np63/Cno67) 28036- 11IM-lR-2M-1T-0M led to the

release of the variety Toluca 73. In this cross, Lerma Rojo tq was crossed with Sonora 64.
 
A line from this cross was then crossed to the Colombian variety Napo 63 and a resulting

line was crossed to Ciano 67. The cross number of the final cross in 28036 and the first

selection in F2 made in Toluca was plant number 111 
(in F3 in Rio Bravo and F in Toluca).

The number of selections is greater in F than in succeeding generations. All of the
 
final bulked selections were yield tested at normal seeding rates, whereas early genera
tions were space planted.
 

2.1.5 YIELD ADVANCES IN WHEAT
 

When Mexico began its organized wheat research, yields aver-aged about 700 kg/ha.

With varietal improvement and better technology, yields now average more than 3746 kg/ha;

thus yield increases per hectare have averaged an advance of more than 100 kgs per year
 
over a 30 year period.
 

The trend toward better resistance, better productivity and better quality has
 
been maintained over the years. In 1973, CIANO released the varieties Torim F73 and Jupa
teco F73; the other stations released Mochis F73, Toluca F73, Roque F73, 
and Delicias S73.
 
In December 1974, 7850 kgs of seed of Cleopatra VS74, Chapingo VF74, Zacatecas VT74, and
 
Narro VF74 were provided tothe National Secl Corporation (PRONASE) for preliminary in
crease. The agronomic characteristics and data on physiochemical properties of these

varieties are shown in Table 2.1.D and 2.1.E. 
 These varieties will be available to the
 
farmers in 1975-76.
 

Four promising lines have been yield tested over the past four cycles: Anahuac
 
F75; Jar F66-Cno"S" x Cfn-Cno "S"; II-16090-10R-2M-3T-OM; No F66-Cno "S" x Jar F66;
 
II-27343-2R-3M-2T-OM; 
Cno Reciprocal-Jar F66; and 1I-25?88 -35M-3T-8M-lT-0M. These four

lines show better resistance to stripe rust than the check varieties Yecora, Tanori and Ju
pateco. Yield is somewhat superior to the checks, and they are of excellent quality. For
 
example, based on yield-per-hectare-per-day, the check Yecora yields 48 kgs compared with
 
a yield of 51 kgs for Anahuac 75, a gain of 3 kgs/day. In yield of flour, Yecora pro
duces 4,030 kgs/ha and Anahuac 4,515;a grain of 485/ha.it is probable that these four
 
promising lines will be released in 1975.
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2.1.6 ADVANCES IN TRITICALE
 

Information and materials provided by CIMMYT, reinforced by experimental data 
developed by INIA and the Extension Service, produced a recommendation that one of the
 
better triticale lines be released as a commercial variety; primarily for use as a feed
 
grain crop. The variety is named Yoreme 'rcl, and PRONASE placed it under increase for
 
1975. The findings indicate that Yoreme Tcl is: widely adapted to different soils and
 
climatic conditions; higher in lysine and protein level in the grain; similar in yield to
 
wheat. Flour yield is inferior to wheat, as is industrial quality for bread.
 

2.1.7 BARLEY ADVANCES
 

The new barley variety Puebla was named in June, 1974. This variety is 10-15
 
days earlier to maturity than Apizaco, and yields about 500 kgs/ha more than Apizaco.
 
About 40 percent of the area sown to barley in the high valley is now sown to Apizaco.
 

In the summer season of 1974, a number of lines from barley yield tests showed
 
promise of becoming varieties. One of these, tested under the number 9360A, showed yields
 
superior to Apizaco and Puebla, but is somewhat lower in malting quality.
 

2.1.8 CHEMICAL QUALITY
 

The cereal chemistry laboratory processed 1118 wheat samples for quality in 1974.
 
There was a marked tendency for much of the material to show tenacious gluten. Some lines,
 
however, showed promising agronomic and disease resistance characteristics; and had strong

gluten characteristics of a balanced type. Many suitable soft gluten types also were
 
identified. A change in the testing procedure seems necessary, if the tenacious type of
 
gluten is to be eliminated. A new selection regime has been proposed in checking the
 
segregating generations.
 

Flmn 2.A. YIELD. PRODUCTION. AREA. AND PRICE OF WHEAT IN MEXICO 
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TAJI-Z 3.1.A.-	 Commercl varlell. arta. prodactlio. yield and wbeat price TABLE 2.1.B.- importslalion of wbeat in Mexico dazring the poM 
ts 1125 to 1974.'. flve years. 

Area Production Yield Price 	 Quanmity Pricee AmountTold" 	 D/trisbed w vardetie0 (be) (ton) (kg/ha) (ton) Year (too) peaos/ton In pesos 

1925-44 B.Yaqul. B. Dajfo. Ramona. Men- 1971-72 100.000 a00.00 0.000.0o00 
tana 550.000 400,000 727 400.00 

114 Yaquai 40. KentLna 48. Mayo 48 534.U 503.244 941 472.00 1972-73 524.000 1.060.00 565.020.000 

1651 	 Yaqui 50. Cruse 5 672,76 5869.89 817 750.00 1973-74 810.000 1.835.00 1.486.350.000 

1SN 	 Lor-na 52. Kepnaa 52 660.000 1.040.000 1350 600.00 1974-75 1.040.000 2.400.00 2.496.000.000 
Yaqui 53. Chapingo 53. Yaqul 54 
Yaklona 54. Kentana 54. Gabo 54 
Anahuac 066. Toluca 54 

1959 	 Gabo 56. Lerma RoJo. ThjcareU 937.000 1.265.526 1351 880.00 a The milling year aet, on the let. of May end ends on
Lardmer 	 58 *eApril 30. 

Lagw~ero 58 *e $ 12.50 peaos to $ 1.00 tJS.DoU~r, 
1i1 Nalrart 60.Tehuacan 60. Santa 837.000 1.401.910 1678 912.00 

rims
 

1963 	 Pitic 62. Penjamo 62 619.000 1,702,969 2079 920.00 

1944 Sonora 	 63. Nadadors 63 743.000 1.526.613 2056 940.00 

INS 	 Sonora 4, Lerma IRoJo64. M- 666.000 1,598.853 2401 930.00 
yo 64 

1966 	 Oviechl 65 683.000 1.600.880 2354 913.00 TABLE 2. I.C.- Wheat area and productlon in the different regions 

in Mexico.101 WeIa66. Tobarl 66. Noroceete 66. 751,000 2.061,433 2745 840.00 

7 Cerros 66, Jaral 66 
1968 C.4O 67. Norteilo 67. Azteca 67 705.000 1.760.057 2527 849.00 

BsJfo 67 Decade Region Area Production 

1671 	 Yocora 70, Cajeme I. 4uri 70, 763,000 1.915.444 2447 850.00 1050 Center 43 36 
Potam 70. SLric 70. Ahome. DeU- North 32 31 
c€a@ North East 23 30 

1973 	 Cocorit 71, Tenor 71, Vtcam 71 647.115 2.098.307 3243 870.00 
SaiC 71 1960 Center 38 28

North 28 I?
1974 Torts 73, Jupateco 73. Toluca 73 655,200 2.454.690 3746 1.300.00 North East 36 54 

Mochis 73. Poque 73 
1970 Center 13 13 

North 16 16 
North East 51 lie 

yield and price per ton up to 1971 were
I/ Data on surface. productlon. 
- obtained from "Revleta de Estadftca", edited by Secretarfa de tnd'js

trio y Comerlo. Direccln General de Estadfstica. Data for 1973 and 
1974 were taken from Aero tntesls magazine. published by Aflo Do The state of Sonora aloneproduced 522 of the *radilional 
Mil press, which mention$ as source of the information the Secret&- aheat harvest, but in the last two yars it hat iropped 
r'a do Agriculture y Ganaderfa. to 47% of national production hich means more than 

300.000 tons. 

TABLE 2.1.D.- Averagt aronomic eharacterisllcs of three cycles: TABLE 2.1.E.- lAINFD WHEiAT. Physical and chemical data 
ammer-1 173; Winter 1073-74; Spruing 1974. In to grade the industrial qualityof flours. 

five region&#. 

tairfed Days to Grain yield 1. R. 	 P W.sed Grain nread t1our Proteus tHlr Protein 
infedl Days to Grain eldh 	 varletles volume vield( I.lR. yield yield 

varieties Ruat maturity 1kg/hal (kg/day) k/ha cc % kgC/ha kg/ha 

Lerma Rojo 584 60S 125 2454 28 Lesna Rojo S64 3454 600 65 10.0 2245 225 

T11nori F'II TrR 125 3196 26 Tinori I'l1 3196 750 66 10.0 2109 211 

Zacatecas VT-74 TrR 125 3546 26 Zacatecas VT-74 3S46 645 70 12.0 2482 208 

Chopngo VF-74 TrR 130 3656 28 Chaptngo VF-74 3656 830 63 13.2 2303 304 

Narro VF-74 SR 120 3373 28 Narro VF-74 3373 790 65 12.3 3192 270 

Cleopatra VS-74 TrR 125 3189 30 Cleopatra VS-74 3769 750 64 12.0 3424 201 

C Two repetitions per region. 
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2.2 Argentina
 
2.2.1 OVERVIEW
 

In 1962, the experiment stations of thn Instituto Nacional de Tecnologia Agropecuaria 
(INTA), initiated a new plan for genetic improvement of wheat in cooperation with
CIMMYT. 
The plan was designed to produce varieties withhigh yield, good quality and dilease resistance, and suitability for soils with high levels of natural or artificial fertility. Initially, the aim was 
to diversify germplasm through incorporation of yield characteristics such as size of spike, and number and fertility of spikelets. The new varieties also had to be resistant to lodging, if they were to be suitable for highly fertile
soils. This improvement scheme was formed through cooperative work of the experiment stations at Balcarce, Bordenave, Harcos Jugrez, Parana, Pergamino, and at Saenz 
Pefia (Chaco).
 

The materials introduced were subjected to strong selection pressure to produce
varieties suitable for production under Argentine conditions.
 

The first variety developed by the cooperative plan was Precoz Parana INTA (released in 1969) produced from the cross Sonora 64 x Knott. This was 
followed by Marcos Jua
rez INTA (released in 1970) originating from the cross Sonora 64 
x Klein Rendidor. Varie=
ties released in 1973 were: Diamante INTA from the cross Jaral "S" 
x Narifo 59; Calden INTA
from Cheg 285-Perg. Gab x Jaral "S"; 
and Leones INTA, a selection 
from a line of Jaral 66.

Thus, the 1962 program was instrumental in producing three new varieties that were released
 
by the Cereal Variety Release Committee in 1973.
 

Precoz Parana INTA and Marcos Juarez INTA were 
initially distributed in 1973, and
thus have shown very promising yields and adaptability. The field performance of these recent releases has contributed to their acceptance by the farmers 
to their rapid diffusion.
 

Previously, the principal commercial varieties 
were Klein Atlas, Klein Toledo,
Buck Manantial, Piamontes INTA and others, all of which(except Piamontes INTA) 
were pro
duced from crosses made in Argentina. Argentina's wheat production area in 
1973 was
4,252,000 hectares. This area 
produced 6,560,000 tons in 1973-74. Sufficient to supply

domestic needs and part of 
the export needs. The 1973-74 wheat brought i price of $67.00
 
per ton.
 

The 
1973-74 crop season weather conditions were favorable for wheat cultivation;
rain was moderate during the flowering period in the spring. 
 Thus, good readings could be

taken 
on the performance and yield capacity of the experimental material.
 

The experiment stations participating 
in the wheat program have developed a large

volume of segregating materials and established lines 
that permits the development of supe
rior varieties.
 

Currently, research focus is on varieties with early maturity for autumn sowing;

specific adaptation to ideal climatic conditions; and resistance to Septoria and Fusarium
 sp. Information is 
needed on good management cultivation techniques in t e humid and semiarid regions, if the high yield of the new varieties is to be fully expressed.
 

In 1974, 
fertilizer remained in short supply and the price relationship between

price of fertilizer and price of grain did not encourage its use.
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2.3 Peru
 
2.3.1 INTRODUCTION 

Wheat is an important crop of Peru, covering six percent of the total cultivated
 
area of 2,500,000 hectares, or over 140,000 hectares. Production of wheat is valued over
 
8 million US$. Wheat is cultivated both on the coast and in the sierra (Mountain valley).
 
Twenty of the 24 political departments grow some wheat. The departments with greatest
 
acreage include the sierra portions of the provinces, Cajamarca and La Libertad in the
 
north, Ancash and Junin in the center and Ayacucho in the south; these five departments re
present 75 percent of the area cultivated to wheat. The same departments also are the
 
major producers, with 74 percent of the total Peruvian production.
 

Wheat is seeded and harvested throughout the year; depending on the region. In
 
the coastal areas, which make up only 2.5 percent of the acreage, seeding is done in April
 
to June. This crop area is grown under average management, and the harvest (from Septem
ber to mid-November) produces 5.0 percent of total production. In the Sierra, about 15.0
 
percent of the total planted area is sown (from April to Jurnc) under irrigated conditions
 
with average management. Harvest, (from September to mid-December) accounts for about 18.0
 
percent of the total crop.
 

About 83.0 percent of the total wheat area is grown under rainfall in the Sierra.
 
Seed is sown from November to February. The crop is grown under a low level of management
 
and harvested in May to August. Approximately, 77 percent of Peru's total production comes
 
from these fields. Figures 2.3.A and 2.3.B show the area and production for the various
 
departments of the country.
 

During 1973-74, 30,289 hectares were seeded to high yielding varieties, repre
senting about 20 percent of the total :stimated area of the more than 140,000 hectares
 
sown to wheat in Peru. Of the area devoted to high yielding varieties, 16,289 hectares
 
(54 percent) was grown by farmers, who received technical assistance credit, and 14,000
 
hectares (46 percent) were sown from seed the farmers had kept from the previous year.
 

Table 2.3.A shows the major varieties used in the "direct-action" program fur
 
1973-74, which supplied seed directly.
 

Of the total of 25,289 hectares of improved varieties, 84.3 percent was seeded
 
in the Sierra primarily using the varieties Ollanta, Cahuide and Huascaran. About 5,000
 
hectares (16.7 percent) were sown in the coastal area. Helvia Fron and Tinajones were the
 
principal varieties.
 

2.3..2 PROBLEMS IN WHEAT PRODUCTION
 

2.3.2.1 Production and Consumption of Wheat
 

Table 2.3.B shows that Peru's consumption of wheat far exceeds its current ability to 
produce. Imports have accounted for 75 to 85 percent of consumption in recent years. There
 
has been little variation in yields or in cultivated area, in recent years, while the value
 
of imports has tripled within the last seven years. In 1973, even though imports were re
duced, their value increased by 12 percent in relation to the previous year, which reflects
 
the change in international markets.
 

2.3.2.2 Factors Having an Influence on Wheat Production
 

As previously mentioned most of the wheat is cultivated in the mountainous regions
 

under rainfed conditions, and rainfall distribution is often erratic. Frosts are a con
tinuous danger that reduce yields. Inputs such as fertilizer are generally unavailable.
 
Yields are also reduced because of unavailability of adequate machinery; credit for purch

ase of inputs is often not available at the right time and in sufficient amounts for co
vering production costs; farmers also do not receive a price sufficient to encourage
 
more production. There is also a scarcity of resources for research and extension, with
 
an urgent need for professional extension and research people to promotc wheat cultivation.
 

Many factors affect the research program. For example, research personnel must
 
be paid on a competitive basis; otherwise the best trained people are lost.
 

Resources also are necessary to ensure a steady flow of new varieties possessing
 
good rust resistance, earliness, and high yields of grain and flour. Similarly, agronomic
 
trials are essential to establish the best levels of fertility,weed control, irrigation,
 
and times of application; herbicide trials also are needed. Each of these activities must
 
have resources if the present reconmendations are to be better defined.
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An improved seed production program is badly needed; adequate machinery and ex
perimental equipment are required if these activities are to be successful.
 

A major training program is needed to ensure continuing supply of well-trained,
 
motivated people.
 

Scientists must interact with scientists of other countries to stay abreast of
 
the more recent developments, both regionally and internationally. Thus, provision must
 
be made to ensure that scientists visit international symposia and visit programs of ad
jacent countries to interchange knowledge.
 

Extension activities must be increased to ensure the movement of research re
sults to farm application; coordination and communication also is needed between research
 
scientists and their extension colleagues.
 

These problems are not common to Peru alone; however they must be overcome if
 
increased activity is to be generated in wheat improvement.
 

2.3.3 RECENT ACCOMPLISHMENTS
 

In spite of the problems expressed above, wheat yields in Peru have been stabi
lized through the introduction and spread of new varieties. Among the factors contribu
ting to improvement are:
 

2.3.3.1 New Varieties : Since 1960, several new varieties have been developed for pro
duction on the coast and in the Sierra. The varieties suitable for the coast include Cos
ta 60, La Molina 60, Helvia Fron, Helvia Li, Helvia Ken, Taymi, San Lorenzo, Tinajones
 
and Tumi. (Taymi was developed by the National University at Lambayeque, and San Lorenzo
 
was developed at the National University, Lima; the others are a result of Ministr,, re
search). Varieties suited for the Sierra, include: Sierra 1, Sierra 2, Mantaro, Huasca
ran, Salcantay, Helvia Ken, Ollanta, Huancabamba, Crespo, Gloriabamba, Huandoy, Cajabamba,
 
Chechani, Cuzquefio, Cahuide, Sinchi and Huanca.
 

The majority of these varieties have had limited use; however, usage would be
 
improved if more seed could be produced, and an adequate system of maintenance and diffu
sion were developed.
 

A number of the newer lines appear very promising; 'able 2.3.C lists four of
 

these lines suited for the coastal region, and one line suiLtle for the Sierra.
 

2.3.3.2 Agronomic Practices
 

Agronomic research-oased recommendations have been developed for adequate levels
 
fertilizer application, rate and date of seeding, the application and dose rate of herbi
cides and the control of insects in storage,etc.
 

Fertilization of wheat. (Ing. Hugo Moreno, Cria I-La Molina): Peru's national
 
average yield of wheat (approximately 900 kg/ha) could be easily tripled or quadrupled to
 
3,500 kgs/ha,if adequate fertilizers were used. Previously fertilization had provided
 
poor results in wheat, probably because of the use of varieties with low yield potential,
 
tall straw, late maturity, and susceptibility to rusts. Fertilization of such varieties
 
increases their height and subsequent lodging; favours rust attack; and delays maturity-
making them more susceptible to frost. However, patient, scientific investigation has
 
produced new varieties that combine high response to fertilization, rust resistance, short
 
straw, high yield, and early maturity. Simultaneously, an improved technological package
 
has been developed to maximize the yields.
 

Various experiments have shown that the new wheats have a high response to N
 
even up to 160 kgs/ha. Phosphorus has also produced a positive response, in some cases
 
up to 100 kgs/ha. Potash response has been confined to only a few areas, since this ele
ment is probably in good supply in the soils of the northern Sierra (Cajamarca-La Liber
tad). Fertilizer recommendations vary from soil to soil, but the general recommendations 
are: 

Element Coast Sierra 

Kgs/ha Kgs/ha 

N 80-100 100-120 

P205 50-80 80-100 
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Investigations on the Use of Herbicides
 

iTable 2.3.D outlines these investigations and lists the chemicals used
 

Investigations on the Contrul of Stored Products Insects
 

(Ing. Rolf Glor.a B. Cria 1, La Molina)
 

Peru losses 10 percent of its wheat production (13,800 tons) annually to stored
 
products insects. Methods must be found to preserve this harvest, using chemicals that are
 
effective, economical, not phytotoxic, and non-harmful to human and animal health.
 

The insects that most frequently attack wheat in storage arc: Sitophilus oryzae,
 
rice weevil, Sitotroga cerealella cereal moth, Ephestia (Amagasta) Kuchniella,7Mediterra
nean flour moth. In addition, there are others of minor importance (but with potential
 
danger), such as Tribolium confusum and Plodiainterounctella.
 

Control of such infestations can be provided by adequate cleaning and desinfec
tion of the storage areas with Baytex or Cidial (1 kg/100 lt water), Malathion, Sevin or
 
Gardona (2 lt or kgs/100 lt water), applying 50 cubic centimeters to covcr 1 square meter
 
of surface.
 

Infestations can be safely controlled with any of these chemicals (except Gardona)
 
at 0.4 to 0 7 gms insecticide per kg of grain, or 20 p.p.m.; leaving the grain wholesome
 
for human or animal consumption. Phostoxin (8-10 pastillas/ton) or Methyl bromide (I lb
 
to 23 cubic meters of space) can be used as fumigants, under careful direction. Methyl
 
bromide should be used only in grain for consumption, and with the strictest standards of
 
application,because it can cause a very toxic and irreversible action in varm blooded ani
mals, and can also affect grain qermination.
 

Chlorinated hydrocarbons such as DDT, Aldrin, BHC, etc. should not b! used for
 
insect control in grain storage areas, since these are pzrcl-t.,it chemicals that accumu
late in the fat of human and animals.
 

2.3.3.3 Pathology 

Investigations in the greenhouse have shown that the following races of rust are
 
prevalent: Stem rust - 9, 11, 15, 17; Leaf rust - 57, 154
 

2.3.3.4 Aoriculture Production
 

The Agricultural Plan of Peru for 1974-80 involves the progressive incorpora
tion of better varieties, agricultural credit, and fertilizers over the wheat area. Pro
jections call for an increase in area of 99,000 hectares,with a gradual increase of yield
 
from 1007 kgs/ha in 1973 to 2,300 kgs/ha in 1980. The national production target for
 
wheat by 1980 has been set at 522,210 tons, which suggests a reduction in the level of im
ports (Table 2.3.E).
 

The government is considering two alternative production plans, the 1974-80 pe
riod. Both have the objective o! increasing production and thereby diminishing the degree
 
of imports while contributing to the national supply.
 

These alternatives A and B are compared in Table 2.3.F and 2.3.G respectively.
 

2.3.3.5 Credit
 

The Agricultural Development Bank of Peru has provided loans for agricultural
 
credit as shown in Table 2.3.H
 

Credits provided by the Agricultural Development Bank prior to 1973 have bcen
 
insignificant.
 

2.3.3.6 Commerce
 

Countries that have traditionally supplied wheat to Peru are the U.S.A., Canada,
 
Australia, Argentina, 3nd )ccasionally others. Of total imports in 1973, 70 percent were
 
from the U.S.A. and 30 percent were from Canada. Up to 1969, wheat imports were handled
 
by the millers who imported through concerns such as Cargill Bunge, BoLnc, Contin2ntal
 
Grain, and Dreyfus. The milling industry handled all operations including financing and
 
obtaining of credit. The Government gave importation licenses and later exercised control
 
on the finished products(especially the price of flour, pastas and French bread) through
 
a series of control laws.
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This situation changed radically when the Empresa Publica de Servicios Agropecua
rios (EPSA) took charge of the procurement importation and conmmercial distribution of im
ported wheat. After wheat is off-loaded at the ports, it is distributed to the flour mil
lers according to the size of their operation.
 

The price of wheat sold to the millers by EPSA was $70.00 per ton up to 1973,
 
and was at $120.00 per ton in December 1974. The difference between the higher price of
 
the international market and the price in the rational market, represents the subsidy
 
paid by the government. The aim of the subsidy is to maintain the price of flour, maca
rcni and bread at a level that will allow the great majority of the people to buy this po
pular and basic foodstuff.
 

2.3.4 UTILIZATION OF NATIONAL WHEAT
 

The wheat produced in the Sierra is fully utilized locally; that is, it is pro
cessed in small flour mills located in the regions of production (in Ancash Department
 
alone there are 295 of these mills), which handle milling of 80 percent of the production.
 
The flour is characteristically dark in color since tne extraction rate is 85 percent.
 
It has an advantage over white flour,being more nutritive food because of its higher pro
tein and vitamins content. The by-products, bran and middlings, are utilized as animal
 
feeds. The remaining 20 percent is consumed directly by the farm family in products na
tive to the region which also serve as items of commerce in the sierra, with some products
 
transported to coastal cities. National wheat usage is shown in Figure 2.3.C.
 

2.3.5 INDUSTRIALIZATION
 

Nine large flower mills process almost all the imported wheat. Installed mil
ling capacity is 780,000 tons/year which can be increased to 940,000 tons per year. In
 
milling wheat, flour extraction traditionally was set at 75 percent, but this rate was
 
changed to 82 percent in 1973. This change, in effect, prevents the mills from producing
 
special flour.
 

2.3.6 STORAGE
 

The warehouses and silos for storing imported wheat are located at the port of
 
Callao, where the capacity is 23,000 tons, and at the port of Matarani (Arequipa), with
 
10,800 tons capacity. There are no warehouses in Salaverry and Iquitos, in spite of the
 
fact that these ports serve the flour mills of Trujillo and Iquitos. At the mills, there
 
is silo storage and flat storage, totaling about 120,000 tons. This amounts to a two
months reserve for milling, which is considered sufficient for contingencies.
 

To make available better seeds in sufficient quantity and at the right time, el
 
Proyccto de Incrementc de la Producci6n Agricola (PIPA) is building 14 wooden prefabricated
 
silos, especially constructed to be water, mildew, and insect proof. These silos are lo
cated in all the major wheat areas.
 

2.3.7 PRICE TO THE PRODUCER
 

Unstable prices for agricultural products paid to farmers in the Sierra are
 
often caused by the low quali~l and irregular production. Yields are sub
ject to great variation, both in quality and quantity, for various reasons, including
 
climate, diseases, and insect attacks, many of which cannot be controlled by man. These
 
variations in production directly affect the price of the wheat offered for sale. In
 
years of high production the prJ'e to the producer drops and he suffers a loss; but when
 
harvests are low, the prices rise-- however, the increase usually benefits the middle man.
 
The farmer cannot store his product and must sell it soon after harvest so that he cannot
 
take advantage of rising prices. Because of these :.,sadvantages for the farier, the go
vernment recently set a floor price at an ince: ..ve level that seeks to assure the farmer
 
a just return. This floor price has provided confidence and security for the expansion of
 
cultivation. The channels of commerce have been established at a state level,thus elimi
nating excessive profits of the middle man that were characteristic of commerce in agri
cultural products in the country until recently.
 

The government has fixed prices for wheat according to grade, to benefit the
 
poorest sector of the farm population growing this cereal. For Grade I the price set is
 
S7,000/ton (USS160.00 approximatel-,), Grade 2 the price set is S6,500/ton(Us$S150.00) and Grade 
3 S6,000(US 138.00L.These prices refer to wheat sold in market centers, unbagged and with 
a maximum of 14 percent moisture. Grades are determined on the basis of: hectolitre weight,
 
variety, damaged grains, shrunken kernels and extraneous materials.
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2.3.5 COSTS OF PRODUCTION
 

Costs of production, including labour, fertilizer pesticides and power used,
 
have been estimated as a fixed cost by the Agricultural Marketing Board of the Minist:y.
 

There are four different costs set according to zone of production and different varia

tions in the inputs. It is considered that 17.6 percent of the seeded area is grown with
 

me ium-level technology and the remaining 82.4 percent is grown with lower-level technolo
gy. (Medium-level technology yields 2,000 to 3,000 kgs/ha, and lower-levei technology
 

yields 800 to 900 kgs/ha). Loans at 7 percent interest are ptovided to farmers for inputs;
 
according to need as devised by the formula used. The overhead costs of administering the
 
loans is not charged directly to the farmer. 

The prices paid to the farmer for wheat in the market place varies according to
 

the zone of production, and is based on costs, average yield, etc. Farmers can request
 
that the authorities grade the wheat produced, and that the millers use and pay the same 
price for domestic as for imported wheat. This recent channelling ot lonestic wheat
 

through EPSA has been instrumental in bringing domestic production into the milling market, 
which formerly was 100 percent of imported wheat.
 

In the coastal region, wheat offers good economic opportunitief as a secord crop, 
and does not compete with high income crops, such as cotton, rice and sugar cane, grown in 

the other season. In the Sierra, wheat is somewhat less attractive as a crop, considering
 

the amount of family labor involved under the low technology practiced, but it offers a
 

way to take advantage of this labor and to grow a valuable product. In summary, it appears
 

that wheat can currently be grown profitably as a result of government intervention in the
 

market.
 

Using as a base an application of 80-80-0 and using ammonium sulphate (22%) and 

superphosphate (20%) the cost of fertilizer use in the coastal region with average techno

logy is US$.07 /kg for superphosphate and US$.085/' kg of arr.onium sulphate. 

T.2.3A Seed distribtion of high yielding varieties in
 

the 1973-7 campaign 
in Per-. 	 T. 2.3 The dc-cetic de'.r4 ar1j ;roJucton of whc.? 

during 1'.e yeirs frcn :IE6 to :17). 

No. of 	hectares
Variety 


Year 	 Ar.. Yiti: rrodctlin rorts Vle :u--.tic 
Ollanta *.a~"000' 033's T of de-nd 

O11&nta |.,75 	 h&2 I p. "00's 7.
 
g*ll.
Cahulde 	 2,706 


Keltis Iron lt7o
 

Tinajones 
 1.467 
Huascaran 	 1.141
 

La on a 0 101 ]966 ]).! I)) :M.: 'S6 .f. 61..0 

Narido 6. 13 	 : .- P39 .9-',
Z 141 7 

suacaaelba )-1)12 1371 13.3 0. 12 6I3 671.? 
NLi aK en ; llt19 13).1 :: :59 3 -3 , 

1s., 71 3'.66 5)..C
1971' 	 14..C l.C7
Other varieties 	 280 


Total 16,29
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T. 	 3.)C Clharecteristics of mem hybrids sultable for production
 
in coastal Peru and for the Sierra.
 

Hybrid 	 No of heeds Saut Height R 9-1n Hect. Yield 
per square CEO P tP vS. kll/ha 

coastal 

1. 	 Yt$I-NIOB-21-lc x 361 20S 100 0 0 78.5 4335 

Y$%A n Salcatay
 

II-19O8-ICL-2%L-IL-JL
 

2. 	La Holina G0 a Enano 2 

I1-6776-IL-L-L-IIL S33 20S 100 0 0 12.2 S2%% 

3. 	 lb*S'-INA 

2GS1e-lT-7M-0Y 392 0 70 0 0 41.0 46%3 

4. 	Yecora "S (BbO) 396 0 7S 0 0 60.6 47C 

Sierra 

Junin

S. 	CAE PW 327xT34 (II-So-1I) 

I*-%290-IL-lL-2.'-2Cz-1Cs 107 TS 76.7 3.711 

Cuzco 

T .2. 3 Recomendation for chemical control of weeds in wheat. Peru 1973-74 (Ing. Alejandro 
Corral.s laced Cris I La Molina). 

Herbicide 	 compound Stage of application Dose rate Type of Precautions and estisated 

Wheat 4 Weeds Coee•rcial control cost/ha (product * a-)-
Barley product per plication) 

hectare 

Amine of 2,4-D at 
%50 g/It active 1-25 cn, Troa seed- 1-3.0 litres Dicotyledons Use equipment only for 

height lint to weedicides or 'econta:i
esry nate the equip. t if 
flowering used for other .urposes. 

20 g/lit 	 1.0-2.0 litres When applying avoid drift
 
to such Susceptible ptnts

as tomatoes, chilie.cotton 

potatoes. 	etc. Do not use
 
emulsifiers unless in 
special cases of 0.3% 
Cost - Soles 610.00 

Diaethyl Ami.. of 20-3r _ I.S-3.0 litres Similsr to the above 
2,4-D - MCPA Average product. 

hospht CoSt " Soles 760.00 

Chlototoluron Pre~ernx- Preieroina- 3.0-6.. kgs Dicotyledons No special precautions

aton or tion and annual
 

Post oe.r- Seedling monacotyledon Dap soils
 
gence at to early (wild oats)
 
'S-2S cnn flowering
 

Trialate 	 before "fore 2.S-3.0 litre, Annual mono- Incorporate and mik in
seding seeding cotyledons mediately into the soil
 

specific for after application
 
(wild oats) Soles 1.9$0.00 (liquid
 

emulsion)
 
Soles 1,700.00 (granular)
 

Thyazuron 	 Pr.eri- Pregermi- 3.0-s.0 kgs Dicotyledons Ni special precaution but
 
nation ntion 	 appIy in Doist soil.
 

SOMe 1.4so.00
 

Butachlor 	 Dregeref- Pregero-l- S.0-9.0 litres No special precaution but
 
nation nation 	 apply in moist soil. One 

can use 2.1-0 as a con
Fl-ent in post e-ergence. 

l13 0.COI 


Diuron 1.0-1.2 kgs Dicots and No pecial precautions but 
annual mono- appl/ in moist soils. One 
Cots can use 2.4-D as a con

plement in post emergence. 
Soles 1.100.00 

Propmnil 	 20-23 coo Seedling 9.0-10.0 Dicot and Apply as directed 
to early annual Mono- Soles l.S0.00 
flowering cots 

4).$ Soles - $1.00 US cy. 
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T. 2.33 Projected internal demand for wheat in Peru 1973-80.
 

Demand 	 1973 Percent- 1980 Percent
000's age 000's age
 
tons tons
 

Internal demand 892 100 1,061.0 100
 
National production 142 15.9 552.2 52
 
Imports 750 84.1 S09.8 48
 

T. 2.3F Targets of 	production in Alternative A
 

Year 	 Area Yield Production
 
000's kg/ha 000's tons.
 
has.
 

1974 147.0 1,259 185.1
 

19175 169.7 1,452 246.8
 

1976 184.3 1,593 293.7
 

1977 196.6 1,746 343.4
 

1978 208.9 1,935 404.4
 

1979 221.3 2,105 465.8
 

1980 240.0 2,300 552.2
 

V 2.3G Targets of 	production Alternative B 

Year 	 Area Yield Production
 
000's kg/ha 000's tons
 
has.
 

1974 147.0 1,259 185.1
 

1975 156.0 1,301 203.0
 

1976 165.0 1,467 242.0
 

1977 175.0 1,641 287.1
 

1978 186.0 1,752 325.9
 

1979 198.0 1,883 372.7
 

1980 210.0 2,022 424.7
 

T. 7.3H
 

Year 	 Hectares Percent
 
involved
 

1970 1,946 1.42
 

1971 3,862 2.78
 

1972 4,116 3.00
 

1973 16,289 11.50
 

91 



2.1A. PERCENTAGE OF WHEAT CULTIVATED. BY DEPARTMENTSF*"mr, 

F.p~e 23.C. CURRENT USE OF NATIONAL WHEATLA
LIBERTAD
 

(19 %)
 

2.3%21.5% 762% 
Fim 2.3.1B.PRODUCTION OF WHEAT, BY DEPARTMENTS 

INDUSTRIAL"%LOCAL MILLING 
cousumprioN

SEED 
L 


LIBERTAD
 

80% 20% 
DIRECTREGIONAL1 - @ 
CONSUMPTIONSTONE 
LOCAL FOODSMILLS 



3.0
 
Africa and Near East
 

Dr. Ornar Ali Amen inspects triticale plot.
Abu Ghraib Experiment Station-Baghdad, Iraq: 
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3. 1 Algeria
 
3.1.1 INTRODUCTION
 

This report sunuarizes the third year (1974) of the Algerian research program 

conducted by the Ministry of Agriculture and assisted by CIMMYT, the Ford Foundation, the 

CCCE of France, FAO, and other organizations. Research emphasis continues to center on
 

breeding and on production practices. New research includes the study of the annual Me

dicago which is being introduced as a replacement for fallowing practices used in cereal
 

rotation.
 

Young Algerian scientists continue to receive training locally, and in Mexico,
 

Australia, and Lebanon. Several senior agricultural officials received travel grants to
 

visit Mexico, and to observe Medicago production in Australia.
 

3.1.2 CLIMATIC CONDITIONS AND FACTORS OF PRODUCTION
 

Rainfall was below normal during the crop season, in both the Western and Eastern
 

regions, with central areas about normal.
 

Precipitation was poorly distributed. Throughout the country, the months of Sep

tember, October and November were extremely dry; substantial rains did not fall until the
 

last two weeks of December. Again, throughout January and the first two weeks of February,
 

there was essentially no rainfall. Heavy precipitation began in mid-February throughout
 

the Western and Central regions, and continued through the first week of May. In the East

ern Pegion, however, rainfall during these months was well below normal. Constantine and
 

Guelma recorded less than half of the 600 mm. average.
 

Most of the wheat acreage was seeded into dry soil and emerged late in December
 
After January, growth was retarded, particularly
and early January, after the rains came. 


in the Eastern Region where December rainfall had been low. In the Western and Central Re

gions, tha December precipitation was sufficient to carry the crop through to the February
 

rains, and growth was about normal.
 

Temperatures at the lower elevations were above normal through January and February,
 
In the high plateau region, however,
producing rapid growth and heading at the normal date. 


cold temperatures retarded development and the crop was comparatively late.
 

In some regions, late April frosts caused considerably damage, and several severe
 

hailstorms in the Western high plateau region caused complete or partial loss of affected
 
wheat fields. Some damage was experienced from the sirocco winds, but this was confined
 
primarily t(. the :cstern region. An overall reduction in yields can be attributed to the
 
drought conditions and late maturity of the grain, both of which caused severe grain
 
shrivelling.
 

A species of Pentatomidae (stink bug) was prevalent in some areas of the Western
 
Region; farmers who made chemical spray applications obtain 80 - 100 percent control.
 

Bird damage on early fields was common, and some fields were virtually destroyed.
 

The total area seeded to cereals in 1973-74 was estimated to be 2,750,000 hectares;
 

or 96 percent of the planned production, and about 13 percent above that of the previous
 
year.
 

The weed problem continues to increase each year, particularly the grass-type
 
species (wild oats, annual ryegiass, brome and Phalaris). It is difficult to assess the
 
losses due to weeds since the effects of drought and other factors were compounded in the
 
losses; conservative estimate, however, would be 20-25 percent. In some fields, the weed
 
infestation was so great that the crops were harvested as hay, and some seed production
 
fields were refused for certification and harvested as grain.
 

As mentioned, Medicagos were introduced during 1974. Approximately, 2000 hectares
 
were seeded, with variable results. At intermediate and low altitudes, growth was good and
 

seed production excellent, whereas at higher altitudes, the non-adapted Australian varieties
 
did not perform as well. In general, however, results were very encouraging.
 

3.1.3 DISEASES
 

Septorla was the only disease of major importance;it was widely prevalent at lower
 

elevations. Development of the disease began in late February, spreading rapidly through
out Mar i.
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Its spread was arrested in early April, as rainfall decreased and temperatures
 

rose. Most of the damage was confined to the leaves, and head infection levels were low.
 

Damage was limited to the fields sown earliest, and was the lowest of any year since the
 

introduction of high yielding varieties.
 

Other foliar diseases were of minor importance; only traces of stem, leaf and
 

stripe rust were found. Helminthosporum and Rhyncosporium were common on barley but
 
little spread to
damaqe was slight. Although crown rust was heavy on wild oats, there was 


varieties grown commercially.
 

Although neither caused severe
Ophiobolus and Fusarium foot rots were common. 
 a
 
increased development.


damage, Fusarium was most damaging. Both diseases are widely prevalent, which suggests 


future hazard, unless crop rotations are introduced to offset its 


3.1.4 PRODUCTION MANAGEMENT
 

In 1973-74 production management emphasis shifted from studies of dates 
of seeding
 

and fertilizer management to studies of weed control through crop rotation, 
clean fallow,
 

The advanced variety trials were conand the introduction of Medicago-cereal rotations. 


tinued in support of the breeding program including: 39 varieties of wheat, 7 varieties of
 
18 locations over
 

barley and three of triticale. These trials were sown on state farms at 

2 , which are replicated


the different zones. These trials are large plots of more than 100 m
 
Of these, 15 trials were successful and yields of
 and sown with regular farm equipment. 


the more promising strains are given in Tables 3.l.A, 3.1.B and 3.1.C.
 

Among the bread wheats tested, Anza showed the greatest promise, 
with good resis

tance to Septoria, excellent resistance to leaf and stripe rust, good quality, dnd high yield.
 

Straw strength is very good (5-10 cms shorter than Siete Cerros) and the plant has good 
till

small plots, and nine
 
ering capacity and shattering resistance. Anza was increased in two 


quintals of seed were planted for the 1974-75 increase.
 

other charac-

Although several selections of bread wheat )ad excellent yield, some 


teristics were less favorable. Selections Mexico 50 X B21 4-3-5-4-2, T.D.T. 64-2-M-3 and
 
test weight, quality and
 T64 2w-K338 X Etoile de Choisy-Koudiat were eliminated for poor 


BT908 from Morocco had good yield, but grain quality was only fair and it
 
threshability. 

is very susceptible to stem rust.
 

The variety Era has outstanding resistance to Septoria and good yield, but 
is
 

Era may be adapted to very early seeding and it should be evaluated for
 late to maturity. 

Soltane can replace INIA as soon as adequate seed stocks
 this purpose on the high plateau. 


arc available.
 

Of the durum varieties reported in Table 3.1.B Cocorit 71 continues to yield very
 

well. Since it is very early, it is susceptible to late frosts and is not adapted to the
 
69.
 

high plateau. Although it is susceptible to Septoria, it is more tolerant than Jor 


Poor quality is Cocorit 71's principal disadvantage and it has a high percentage 
of yellow berry.
 

probably replace Jori 69 when seed is available, since Jori 
69 has not
 Cocorit 71 will 

performed well in commercial production because of its lack of disease and frost resistance.
 

soon

Capeiti and INRAT 69 are recommended varieties that will enter production 

as 


as peed supplies are adequate. Capeiti yields well in the Oran region and INRAT 69 is
 
a problem.
adapted to elevations below 500 meters where Septoria is 


Of the new durum selections, Crane "S" B, Anhinga II, and Cisne "S" 
appear most
 

Cisne "S" has the same parents as Cocorit; but is later, taller and has less
 
promising. 


It will be better adapted than Cocorit to the lower rainfall areas and 
the
 

yellow berry. 

high plateau.
 

has high yield, good quality and a de-
Anhinga II is susceptible to lodging but 

Crane "S" B is similar to Cocorit, but has better quality.
sirable maturity and height 


most trials, as shown in Table
In 1973-74, barley gave higher yield than wheat in 


3.1.C Zemyr and Maguelone were the outstanding varieties. These varieties 
have been con

trials, and should now be increased to replace the present standard
tinued in the 1975 

varieties.
 

inferior to Siete Cerros in yield
The Triticale varieties Cinnamon and V-306 were 


these are now old triticale varieties. Newer varieties with better test weight and
 but 
Many of the new selections in the breeding proyield should be introdulced and tested. 


gram look better than the two varieties reported here. PM132 is a forage type and had
 

Its rachis is brittle -nd there is heavy shattering at maturity.
poor grain yield. 
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3.1.5 HERBICIDE TRIALS
 

Seven herbicide trials were established in the Algiers (Central) Region: 3 trials
 

using herbicides for the control of grassy weeds, and 7 trials using chemicals for the con

trol of broad-leaved weeds.
 

Weeds are a major limitation to wheat production in Algeria. Heavy populations
 

of both grassy and broad-leaved weeds caused exceptionally heavy losses in the 1973-74
 
of fertilizers to increase crop yields also favor weed de'lelopment,
crop. The application 


and the increased competition of the weels greatly reduces the efficiency of fertilizers
 
used. Control of these weeds is absolutely necessary if yields of cereals are to be in
creased, axrd all cultural and chemical means must be used to attack the problem.
 

The preparation of a good seed bed and presowing tillage for weeds are essential
 

for weed control. The principal difference in yield recorded for experimental plots and
 

adjacent commercial plantings can be accounted for by the better pre-sowing land prepara

tion used experimentally: two additional tillage operations were performed. This addition

al cultivation helps establish a uniform stand of wheat and destroys germinating weeds,
 
allowing the crop to compete more strongly.
 

Table 3.1.D shows the effect of early broad-leaved weed competition on wheat
 
yields.
 

When weeds were controlled chemically at the early tillering stage, yield was
 
increased by an average of about 700 kg/ha. Later control with 2,4-D gave less than 500
 

kg/ha yield advantage. The early applications increased yields by more than 35 percent
 
over the check. However, timely application of 2,4-D is still an effective control measure
 
for broad-leaved weeds.
 

The procer time for 2,4-D application (end of tillering to before early boot
 
stage) is very snort, usually less than three weeks. Adverse weather (often encountered
 
In this pericrd) L)recludes the application of the chemical, or further limits the time
 
available for applications. Thus, increasing the length of application treatment, with
 
chemicals such as Quinorexone SP and Oxytril M, allows for a more effective herbicide
 
control of the broad-leaved weeds.
 

In the threl! trials established for selective herbicide control of grassy weeds
 
in wheat, all applic;.tions were made in the 1-3 leaf stages, under dry :oil conditions.
 
There was no rainfPll for more than 30 days after application. Since the chemicals tested
 
must be absorbee by the roots, lack of moisture prevented the movement of the chemical in
to the soil until after the grassy weeds had become resistant, and very little control was
 
observed. At heading time, therefore, there was no difference in control between check
 
and treated plots and harvest data was not taken.
 

Treatment with Suffix did not provide control of wild oats as well it had in
 
1973. All applications were made at the rate six liters per hectare, as compared to the
 
rate of 7.5 liters used in 1973. Complete control had been obtained in 1%73, whereas in
 
1974 there was only partial control. In general, wild oats were stunted and retarded in
 
growth, but some survived to produce seed. Because of low density of wild oats in the
 
test areas, no significant yield increases in yield were obtained through chemical appli
cation.
 

3.1.6 MEDICAGO STUDIES
 

tIedicago variety trials were conducted in all of the major wheat regions in 1974.
 
Five Australian varieties were sown in most of the trials: Harbinger and Jemalong appeared
 
to be well adapted over most of the low-to-middle elevation areas of the country; Tornfield
 
was early, and had lower yields than the preceding varieties; Paragoza showed good growth
 
and seed set; Snail developed rapidly, especially in the drier areas, prcbably as a result
 
of its larger seed. All five varieties showed good seed production. The ability to re
seed after wheat will be determined in the 1976 crop cycle.
 

The plantings of 1974 revealed the high incidence of native Medicago in the soil. 
In many of the plantings of introduced varieties, there was a high level of indigenous Me
dicago plants; often these were much more aggressive than the Australian varieties. Simply 
fertilizing the native stands with phosphate will greatly encourage their growth and seed
 
production.
 

A major problem in establishing the Medicago wheat rotation, is that of control
ling grazing on the Medicago seedings-- for adequate weed control-- while ensuring a good
 
Medicago seed set. Since there are no fenced fields, all pasturing has to be supervised
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-he sheep near many of the medic pastures offers a furtner
 by shepherds. Lack of water for 


handicap to controlled grazing. Top "ulipping of weeds in the initial stands also is a nece

sity, while getting that initial seee L t to begin the 
rotation. This requires suitable
 

All of t.hese problems must be resolved to realize the full
 
mowers be available to farmerb 

benefit of the medic-wheat rotation.
 

Once the stand is established, however, and adequate 
seed quantities are put into
 

the soil, some areas may be used for iay production that can be trucked to feeding areas
 

where water is availab le for 	the sh,.ep.
 

Rotation experiments usin'1 medics were established in 
all three regions, including
 

triticales.
 
wheat, medics and a hay-forage crop of vetch in rotation with oats, barley or 


In 1975, results will be available from the first year 
of Medicago-wheat experiments.
 

Tillage management experiments also were established 
in each region; clean fall.
 

the normal pasture fallow. Yield results from trials also will be
 is being compared tc 

obtained in 1975, for the first time.
 

3.1.7 SEED PRODUCTION
 

In 	1973-74, a CIMMYT scientist was in charge of improving 
seed production of the
 

The program was .-onducted at the El Kroub station
 
early generation wheat seed increases. 
 Seed was produced for the
 

(state farms)in the Constantine regiLn.
and on eight domaines 
 All operations of
 
first three generations of increase of 23 different 

cereal varieties. 


seeding, weed control, roguing, and harvesting were supervisod. Seed was cleaned by the
 

the Cereal Project and the El Kroub station.
 OAIC under the supervision of 


This
 

aspect of the program might have been more effective, 
had more Algerian scientists been


The program included the training of four technicians 
in seed production. 


available for training.
 

Theprogram dew'on,,rcrated that good seed can be produced, 
even under the adverse 

Some local personnel were trained in wheat production
weather conditions that prevailed. 

practices, also.
 

The production from third generation increases of bread 
wheat averaged 120 kg/ha;
 

This compares to the regional 	average last
 
durum wheat 1530 kg/ha;and barley 2720 kg/ha. 
 Again, the increase in production was
 
year of about 500 kg/ha in the Constantine region. 


Rainfall in
 
due to better seed bed preparation, timely seeding, 

and good weed control. 


than one-half the normal amount.
 the region was about 320 mms; 	less 


VARIETAL IMPROVEMENT
3.1.8 


The major cereal zone of Northern Algerian occupies 
a band approximately 100 kms
 

It has six cereal research stations (two in each of
 
wide, along the Mediterranean 	Sea. 


their altitude:
the thivee zones) rlassified according to 


Station and Altitude 	 Rainfall
 
(m) 	 (mms.)
Location 


1. Plain or littoral :on'e 
762
 

Algiers (Central) 59 	
677
270
Guelma (East) 


2. Hills or sub plateau zone
 395
486
Sidi-bel-Abbes (West 

594
600
Constantine (East) 


3. High plateau
 
Ain el Hadjar (West) 950 	 430
 

469
1081Stif (East) 

The three eastern stations -Guelma, Constantine, S6tif-
received less than one-


However, the dis
half the average annual precipitation during the 1973-74 crop season. 


under good masufficient to provide yields of 1.5-3.0 tons 
tribution of spring rains was 
 favored the earlier
 
The lack of late rainfall, and consequent drought stress,
nagement. 


maturing varieties-- in both the screening nurseries and yield trials.
 

In contrast to the eastern region, the central and 
western regions received
 

amounts of rainfall; although distribution was irregular, 
crop development in gene

average 	 a result of
 
ral was viry good. In the Western region there was some shrivelling seed 

as 


sirocco odmage prior to crop maturation.
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The crossing program placed major emphasis on broadening the genetic base in
 
durums during the 1973-74 season. For the lack of better'adapted durum lines and varie
ties; Jori 69 has been grown commercially in the past two years (although susceptible to
 
Septoria and leaf rust). The Mexican variety Cocorit 71 and the Tunisian variety INRAT
 
69 are being multiplied.
 

The primary high-yielding commercial varieties of bread wheat are: Siete Cerros,
 
Strampelli and INIA 66. Soltane is being multiplied as a replacement for INIA 66. The
 
major advantages of Soltane are: superior Septoria resistance, better tillering capacity,
 
and a longer vegetative cy.le that gives better adaptation and yield stability.
 

3.1.8.1 Bread Wheats
 

Although th ,rea immediately around Algiers is not a major cereal area, the high
 
rainfall provides cptin.izn conditions for measuring yield potential and disease resistance.
 
Table 3.1.E shows the results for the superior bread wheat lines, based on 11 first-year
 
trials and four second-year mi.ro-plot trials.
 

All of the listed lines had higher yield averages and lower Septoria readings
 
in their respective trials than did the two best checks - Soltane and Strampelli. These
 
lines also performed well at the other regional stations in the East and West.
 

Four lines and varieties were outstanding: INIA-Tob x Np63 CM 746-51-01-OBK,
 
which ranked highest at three stations, and was third-ranked at the fourth station.
 

Bb'S" x CC-INIA 30521-20M-2Mch-2Mch-OMch-OBK, which ranked first at all three
 

stations where it was tested.
 

Anza or Mexicani, which ranked at or near the top in all trials.
 

Mexicano 1481, was always in the top yielding group. This variety, however, has
 
very soft grain which may eliminate it, on the basis of quality.
 

These varieties listed in Table 3.1.E are a collection of Septoria resistant
 
genotypes that were selected under conditions of heavy infection, across North Africa.
 
The pedigrees commonly indicate selection from !arrakech (MK), Merchouch (Mch) in Morocco,
 
Beja (Bj), Manouba (MB) in Tunisia; and Baraki (3K) in Algeria. In some instances, the
 
lines came di-ectly from screening nurseries or segregating materials from Mexico-Yaqui
 
(Y), El Batr (M) and Toluca (T).
 

The advanced lines and varieties listed in Table 3.1.F are some of the best
 
Septoria resistant bread wheats selected from the different nurseries in the 1973-74
 
crop season.
 

Many of these varieties also have been reported as resistant in other countries,
 
under heavy Septoria conditions. A total of nine sister lines with Septoria readings of
 
5-6 were selected from the cross (Cno-)C)2 x CC-Tob CM 1679-lM-4Y-2M-lY-500M-OY-OBK.
 
CIMMYT'sstrong emphasis on developing genotypes with resistance to Septoria tritici is now
 
showing its effect through the availability of advanced lines with resistance, an-d good
 
yielding ability.
 

3.1.8.2 Durum Wheat
 

Although large numbers of lines of durum have been selected in the Algerian pro
gram over the past three years, generation of new genetic diversity in the Algerian cros
sing program was not emphasized until 1974.
 

Locally grown varieties are tall and susceptible to the rusts; but they have good
 
grain quality, some Septoria tolerance, and they show general adaptation to the rainfed
 
cereal areas of Algeria. These varieties were widely crossed with the higher yielding,
 
short, strong-strawed types from other countries.
 

Some of the best durum lines from the first and second year micro-trials are
 
listed in Table 3.l.G.
 

Although most of the lines are direct selections from CIMMYT Screening Nurseries,
 
the first entry, D70-94, is a Tunisian cross. The second entry is a CIMMYT cross, using
 
a Tunisian F3 with Septoria resistance selected under conditions of heavy infection, at
 
Algiers. Continued on diversifying the genotypes in the durum wheats. With the Regional
 
Disease and Insect Screening Nursery from ALAD-FAO-CIMMYT Beirut, and the exchange of
 
breeding materials among countries, the br.tter sources of resistance for Septoria and the
 
rusts are being assembled; they represent the greatest need for durum improvement in Alge
ria and North Africa.
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3.1.8.3 Barl!
 

The barley area of Algeria is restricted mainly to the dryer regions of the south.
 
'No local varieties, Saida and Tichedrett, are well-adapted and have a yield potential of
 
4.0 tons under goad management. The research needs in barley improvement include: increased
 
resistance to scald, Helminthosporium, powdery mildew and leaf rust.
 

Zemyr, Esperance x S Mari and Selection 168 were three varieties and lines of
 

2-row barley that yielded well at four stations. The best 6-row barleys were from cross
 
7028 x 2759, Arivat x Athenais, Bernice, Aher, Astrix and Maguelone. Most of these va

rieties originate in France. A newly na:,.ed variety from France, Robur, appears to be re

sistant to all the Algerian diseases. It has good agronomic and grain type, and was
 
multiplied for inclusion in the 1974-75 season.
 

3.1.8.4 Triticales
 

The Algerian triticale program began with a screening nursery and yield trials
 
in 1971-72; it has now expanded to include several screening nurseries, yield trials and
 

three generations of segregating materials distributed widely to all stations.
 

The screening nurseries and segregating materials are subjected to severe selec

tion for good grain types and many such selections have been advanced to yield trials, and
 

many lines are coming from the cross Maya II x Armadillo "S". Triticale nurseries will be
 

widely grown in 1975.
 

3.1.9 TRAINING
 

The training program continued in 1973-74, with a total of nine scicntists trained
 

at CIMMYT; three in breeding and Pathology, one in quality, and five in production. Two
 

scientists were trained in Medicago production in Australia, and two were trained in grain
 

le :wes in Lebanon. In addition, five grants were provided for consulting missions, atten
dance at conferences, and visits to study improved techniques in other countries. This
 

activity is considered to be of crucial importance in providing the scientific talent
 
reed'k to operate Algeria's cereal program in the future.
 

Thousands of crosses arc made each year; emasculation is the first step in this process. 
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TABLE 3. 1.A. - Average yield of Bread Wheat Varieties for the three Cereal 
Zones, Average of all stations, and percentage of Check 
Varieties for the 1973-74 Production Research Program in TABLE 3.1.C.- Average Yield of Triticale and Barley Varieties for the th -.. 
Algeria. 	 Cereal Zones, average of all stations and percentage of Check 

Varieties for the 1973-74 season in Algeria. 

No. of Yield in Regions Average 
No. of Yield in Regions Averae
Variety locations h yield aU Peiceit of 

Aiers &Lr Constte locatios check Variety locationt Qlha yie!-I all Percent of 
Algiers Oran Constantine locaLions check 

Anza 15 36.9 24.2 23.5 27.7 145 
960
Cinnamon 13 29.3 20.9 28.4 24.7 

4-3-5-4-2 6 39.0 19.3 - -
Mex 50 x B21 

31.9 	 132 V-306 13 29.7 21.4 2.5.0 24.5 950
 

131 PNI-132 13 17.9 12.1 20.3 15.1 59*

BT908 5 40.3 13.4 26.0 20.2 
TDT64-2-%1-3 5 36.8 23.8 21.2 28.0 124 
T64-2W-K338 x Zemyr 4 - 37.8 29.0 33.4 145 

18.9 17.7 25.7 123 Mag-uclone 4 43.5 15.9 - 36.6 137
EdC-Kouidiat 10 37.2 

Site Cerros 14 37.0 19.0 19.5 24.3 121 Aurore 6 - 32.9 22.0 25." 123
 

Soltane 15 31.1 
 21.7 16.6 22.8 119 Ceres 10 32.6 27.3 23.9 26.2 119
 

Zambczi 11 31.4 14.0 20.4 23.2 118
 
9 35.7 27.4 15.5 24.9 102

Stranpelli 11 34.6 17.0 23.5 116 Ager 


Era 
 15 31.5 18.7 17.1 21.7 113 Saida** 9 31.9 18.4 20.9 21.9 --


Potam 11 30.1S 12.0 19.2 22.1 112 Tichedrett** 8 31.3 17.7 21.7 21.5 --


KI. ItRend.-Son64 x
 
Inia-Cno"S" 10 28.3 11.9 21.2 21.2 
 101
 

Cajeme 71- 7 28.3 - - 18.9 24.3 100 	 • Triticales in percentage of Siete Cerros 
16.0 17.4 100 	 00 Check varietiesMahon 1)emias0 13 25.5 15.9 

FI. Auroras 3 28.7 - - - 28.7 100 

* Check varieties
 

TABLE 3. 1.D.-	 Yield of the Strampelll Wheat Variety as affected by Weed Control 
using commercial spraying equipment at El Almam in 1973-74. 

TABLE 3. 1.B.-	 Average yield of Durum Varieties for the three Cereal Zones. 
Average of all stations and percentage of Check Varieties for 
1973-74 Program in Algeria. Stage of Percentage con- Increase 

Herbicide wheat trol of broad Yield over check 
growth leaved weeds Q/ha. Q/ha. 

No. of Yield in Regions Average 
Variety locations Q/ha yield all Percent Quinorexone sp. 4 leaf-Ist. tiller 99 27.7 7.7 

Algiers Qran Constantine locations of check Actril 70 27.4 7.4 

Troptone 60 26.8 6.8 

Capeiti 7 24.6 - - 24.6 172 Oxytrll M " 99 26.6 6.6 

Crane "S" - B 6 32.4 13.5 30.2 28.5 148 Ductril M " 80 25.4 5.4 

Anhinga 11 9 36.2 16.1 20.1 24.1 143 2, 4-D End of tillering 95 24.7 4.8 

10 35.8 13.1 18.4 22.0 141 Check - 0 20.0
Cisne "" 
Cocorit 71 15 30.5 21.8 15.1 22.6 139 
Crane "S" 6 29.0 14.9  21.9 136
 

Inrat 69 14 26.3 22.5 19.5 22.9 135 
Quilafen 6 26.4 8.5 19.1 23.7 133 C.V. - 11.36% 
Anlilnga 1 10 31.4 13.3 16.4 20.0 129 LSD al .05 - 4.93 Q/ha. 
Jori 69 14 23.8 18.9 19.4 20.4 120 
Oued Zenati* 15 21.4 14.2 14.6 16.2 100 

* Check variety 



Bread Wheat Lines in First Lnd Second Year Yield 

Trilas at the Central Research Station Algiers in 1973-74.TABLE 3.1.E.- Chaacteristic$ of the Superior 

Colour & Days to fleight . yellnw SeptoriaYield % of 
see of head I cme) berry trittciGeaotype 4 Pedigree (tlhs) Check reactiongrain 

We a B*-Nor/Cj 
CM 11483-A-4Y 7.4 115 1R 130 I2S 10 5 

(LR64 
2 

Son64/Tob-ItDl32 x 
Coo'S") Rb4A 
CM-4.45.E.0M-2Y-0BK 1.0 10 IRO 133 115 - 4 

0IA-Tob a NpG3 
CM-746-51-0,-0K 7.6 116 IR 123 20s 30 4.5 

.pp-So64a Np/Co"S"

34002*2Mch*4MK.-Mch-0BK 7.7 102 IBt) 125 95 60 5 

D632-Nor/Cno"S"-CsI x Nsd 
C)45618G*7Y-M-0lch*OK 7.8 103 2R 129 110 50 4' 

Mes. 1481 x Tob-81S61Tob
Cno"S" 2 C 
CM*5g91A-7Y0Ml-0%Mch.00K 7.6 100 213 125 100 30 5 

b-Nar a Cno"S"-TC 
CM* 1586-0M-tich-01ch*0K 7.9 104 IRC 121 110 50 4 

CC-INIA"S"/INP876 
3045-6Mch-.6M ch*OMch0BK 1.7 102 211- 125 105 - 40 

CC-NIA a 1111A "S",'676 
30B45-TPIch-?.Ich.-0M.Ich-UBK 8.0 106 2B 128 10$ 80 So 

Pato(D) x CC-%L'A 
CM1023-I0N1B-2nK-0fnK 7.3 104 3D 124 95 80 SO 

Pato(B) a Tor 
CM-1022- IMB-2BK-0BK 7.1 101 28 127 100 60 40 

Bb-Psto x Cno"S"-?7 
CM-2473-4M.1-: IY-0IIK 6.5 102 IRO 131 10$ 10 5 

Son 64-TIp w N,1Cno"S" 
30906-1lg- 23Bj-IiK-02K 6.6 104 2R 145 it 60 4. 

ab"S" x CC-INLA 
30521-20M%-2.1ch-' Mch-0Mlch
08K 6.9 106 IR 127 110 20 f 

Pato Z Cno"S" 
2 

-T>b66 30 
30524.N.IMch-I.Mch-0Mc-013K 6.7 103 211 129 100 20 5 

CC-t 'lAICnox FI Gau-SooG4 
30565-20.%1-2.lch'3M0ch-O 
08K 

*ch 
6.6 102 2R 128 100 10 6 

CC-INIA x (lb"S" 
30566*9g.M2htch-5M ch-0tch-OtK 

"U-Sk v San Past.) -I/%tra x 
6.9 106 2R 131 05 10 7 

t~o"S"*I.%tA'S"

31356-2M-l.Mch-2Mch-0'.Ich-0FlK 7.0 101 2R 121 95 50 6 

Cno"S"/Txpp-Sor.64 x Nfp63 
27842-37Y - M-1 I ch-O .ch-0 'I ch-
OBK 7.5 108 18' 125 05 20 4 

Soei-Knott 
4 

2 a Gallo 
30922-I2TU*IMtD-31K0O1K 7.1 103 213 148 115 80 4 

Pato(B) a INLA 
CM-1021-MJU-100UK-0K 7.6 108 28eR 129 100 60 5 

Cno-INIA (0. Rend. -SonG4 2 
EMt/Co 
n.35255.$y.hI..IY-('%-OUK 6.5 208 IRC 120 g0 20 6 

Bb(Son64-An-64 x Nad/Jar"S") 
U.34795-5Y-IM-3YO-0 iK 6.6 It0 IRC 125 95 20 5 

Sperrow"S" 
CM*212-5%- Y-%1-0Y-0UIK 6.2 108 2RC 123 100 60 S 

Eo(U-Sk x San Peos tMre 

Son64-Pur I Cno"S"-h%7A"S" 6.5 109 2RC 128 100 20 6 

Np-Tob"S" a 8156(R) 
28071-7M-3Y-I M-Y-OIIK 6.9 10 22 226 100 4 

(SonA4 a Tzpp-Nal Np) a 
(LR64 a Tzpp-An)/Cno 
34313-12R- 3M- I'IT0IK 6.4 106 2R 123 9$ 30 7 

Ants 7.0 109 2R 134 95 50 3 

Soltane (Ave.alt trials) 6.4 100 2R 125 lOS s0 5 

Strampelli (Av.stI trils) 6.8 211(0 140 110 60 3 

Stet, Cerros 6.2 2D1 134 105 6 
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TABLE 3... F.- Characterstlics of some excellent Septorla tritici resilant bread 
ck of Storlsand varieties selected un-cF''eavya-y'--

at Algiers 1973-74. 
wheat lines 

Grain etas-	 Helight Percent Percent Septorta 
1cms) yellow shrivel- trtIcIaiicatiotVariety In# ratine 

Yr-CsI	 30 5"'2R 10 --
CM.613-7-tIY*3.1-0Y0IK 

RR6S.WWI5/i S"" Cno-.o*C6	 -- s"e2R* 105 20 
CM.12272-N-IY-1.-OY-UlK 

p.68*V I/it"S" " On a Ron
 
4
2R q5 30 --

CU- 12273-A-2Y-?.M--0YOLK 
= 4 	 S
 

UQIS*.WWII 1 J 62-Gb6 a. 


2B*(*R) 90 

VQ0-ws2 / -G- 64, 

-
Tspp-*Nei80 

n
 
(Y48 a K58-NII -KAD x Gb) 

30 - S .e
I(t) I10 
Coutiches 


2 

(Cno-C x CC-Tob 52R 100 10 10 
Ct.1679-1.,1-4Y--\tIY-SOOI'0Y.OK 


20 5
8156 (i82 211 80oNp63-Tob"S"a2807 I-7.%t- 3 I* 5M-IY*0*0l1K 

10 	 - 40 3*3RFletcher 2 

V aool(t'n-Th 3x 11-44-29/Th 
T	 - 30 53R 100

4ala*$P-6l *I P-0Y-0I)K 


50 --
 3442RC 115 

3# 

Romany CodI70O12 

2R 80 20 s0 
trenerlo 

-- 10 521t*2D* 85 

2R 100 30 20 S 

F.mek 132 

* 	 1959 


2R 105 -- 50 3
 
PI 29300 

•nb Tab-fl M1an a 
90 -- 6go-0Y-rlK IlSO8.SBl..7tJ. 0J-4Y-I 

IR long 115 -- 20 5 
Nova Prata 

sisters selected with Septoris reading* of 5 and 6. 
T were. otherThere 8 

the F.rst 
TABLE 3. 1.G. - Characteristics of the Superior Durt.n Wheat Lincr in 

and Srcond Yield Trials at the Central Heocarch StationYear 

Alghro in 1973-74.
 

Percent 	 Septort.Yield Percent Crain 	 Days to IleiCht 
heading (cms) yellow tritici 

Genotype and Pedigree tlhat of check t>'e 
berry reaction 

D-70-D4-D'9. 44a1)G. 41 
IA*R 142 100 30 4 

Cr"S"-F 3 Tr a AAI ""1- I.'S 6.4 104 

95 50 45.9 96 2A 135 

JO"S"-Cr"S aGn"S"-.A*'S
 

IA 134 95 10 6
 

CNI-10200 211K-01K 

6.2 113 

G a y S *-P g S 

CM-0902*SM-2Y-0IiK 

" 

2A 13S 100 IO S5.7 104CM -10142-39,1-OY-OiK
'
 

By• .Tc Sxs"S
 

C' 55- 501-21-*GM*0Y- 01K 5.8 105 IA 134 100 --	 5 

GII"S"sT.dic 	 iernum-CiS 8IA 	 126 90 --5.3 96CM.86.lM-2Y-6Sl-OY-OliK 

215G3-AA"S" 4IA 130 90 	 206.0 101D27625-5h-2Y-21-2Y0.-OIUK 

5.6 100 2A 122 95 7 
Cocorit 71 

5.6 - IA 136 120 6 
INRAT 60 


2A 120 7
2.9 	 52 135 

1 IA 151 135 5 

Capeiti 

4.nBi,4 7 
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3.2 Egypt
 
3.2.1 INTRODUCTION
 

I
 

Egypts wheat research program and research stations are well staffed, and are 

assisted by the Ford Foundation, FAO, and CIMMYT. The Government recently has begun to ex

pand the acreage sown to high-yielding varieties; principally, 
Mexipak and Chenab 70. 

362,565 ha. of traditional varieties 	and
 In 1974, 573,374 ha. of wheat were sown: 


211,808 has of high yielding semi-dwarf types (HYV). Total production was estimated to be
 

1.88 	million tons of which 1.10 million tons were produced by 
the traditional varieties
 

The overall average yield of the crop was estimated
 
and 0.78 million tons by the HYV's. 


3.66 T/ha.
3.27 T/ha: traditional varieties, 3.04 T/ha and the HYV's, 


The HYV's outyielded local varieties in the delta, wherp about two-thirds of the
 
fields.
 

wheat is grown. In Upper Egypt, however, local varieties yielded better in farmers' 


Table 3.2.A shows average yields for the three sections of the country, as well as 
individual
 

variety performance in yield trials.
 

The semi-dwarf varieties outyielded the locals in yield trials throughout Egypt
 
to
The apparent anomally is due 
with the greatest margin in the delta and Middle Egypt. 
 These reports suggest that the
 

lower yields reported from farm fields in the upper Egypt. 

HYV's as compared to
 

higher temperat-.,res of Upper Egypt may have reduced yields of the 
The recent introduction of these
 locals; however yield test data do not support this view. 


area and the consequent non-familiarity of the farmers with production practypes to that 

tices (especially date of sowing) may have been a factor.
 

the
 
The Egyptian Government procured wheat from the farmers($100.80 

per ton at 


official rate of exchange; or $70.00 	at the rate quoted internally (real purchasing pcwer).
 

Because of the expected higher yields
This was well below the international market cost. 


of the semi-dwarf varieties, the procurement was placed at 3 ardebs/feddan 
for those types
 

The remainder was sold at higher free market prices.
and 2 ardebs/feddan for local types. 

This effectively reduced the farmers income from HYV's.
 

of wheat of which about
 In 1974, Egypt consumed approximately 4.0 million tons 


2.3 million tons was imported.
 

the official
farmer about 29 cents per kilo at
Fertilizer nitrogen costs the 

Fertilizer was thus subsidized by the government (loans


rate, and 2n cents at local rate. 
 recommended
 
interest are readily available, providing the farmer uses 


at three [ -ent 	 at local rate.
 
cents per kilo at the official rate, and 17.5 cents 
rates) P2r costs 25 
 to
 

For every hectare of semi-dwarf wheat grown the government 
allocated and delivers 153 


173 kgs of N, and 37 kgs of P205. For the traditional varieties, which may lodge at the
 

higher rates, N is allocated at 1.1 to 124 kg/ha and no P205 
is recommended or allocated.
 

The most promising lines currently in advanced yield trials 
Are: ARZ, L1569/6091,
 

8 For Upper Egypt exclusively Mexicani
and INIA "S" x Napo 63.
L1578/1078 , Potam "S", 

(-Anza, WWl5, Karamu, Moghan 1) apperas well adapted. More lines are required with an
 

ability to perform under high spring temperatures.
 

From April 13-23 in 1974, daily temperatures were very high --exceeding 40*C
 

Although this weather was unusual, there is little
 
throughout much of the Nile Valley. 

question that these tumperatures accounted for much of the 

decreased yield observed with
 

the 3emi-dwarf varieties, especially in Upper Egypt.
 

tons
 

of macaroni wheats needed in Egypt. Currently, almost no macaroni wheat is grown, but
 

idapted to conditions in Middle Egypt.
 

The durums Jori and Cocorit may soon be released to prcviede the 80,000 


these varieties appear to be 


that are affected by

Barley is relatively unimportant in Egypt, except in areas 


that are grown undcr cont-act for malting barley to meet
 
higher salt concentrations, or 

brewery needs. Total area of production os 33,600 ha. , which produces 96,000 

tons for
 

Giza 119 is the pr'ncipal traditional variety. Giza 120,
 
a yield level of 2.86 tons/ha. 


has been dropped because of its high 	susceptibility
,
a recently released malting type 

a six-row variety, has now been named and is
 to Helminthosporium gramineum Giza 121, 


increase; however, the predominant maltingbarley continues to be Bonus.
 
underseed 


No triticale is grown, except in experimental fields. Its future in Egypt will
 

be largely determined by its bread making quality and yield.
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T.. 3.2A 	 Yields of local and semi-dwarf HYV's in
 

the three main wheat growing regions of
 

Egypt 1973-74.
 

Variety or Regions (yields in tons/ha)
type Delta Middle Egypt Upper Egypt
 

Farm fields
 

Local 
 3.14 3.16 
 2.88
 
Semi-dwarf 4.28 3.99 2.48
 

Yield trials
 

Giza 155 (local standard) 4.72 5.36 4.07
 
Mexipak 5.87 6.30 4.68
 
Super X 5.72 6.41 4.46
 
Chenab 70 6.30 6.05 4.39
 

gC
 

Developing countries in which 
du&rum vyhcat isan important crop 
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3.3 Ethiopia
 
3.3.1 INTRODUCTION
 

Ethiopian wheat research is conducted by the Ministry of Agriculture in close
 
association with FAO and several international agencies.
 

In 1973-74, ..eat production ranked fifth among the major cereal crops, occupying
 
1.1 million hectares. Total production was estimated to be 928,000 metric tons, a per
 
hectare yield of 0.74 tons.
 

Bread wheat accounted for about 20 per cent of the total, and was grown principally
 
in the three highland provinces of Arusi, 5ale and Shoa. The remainder was made up of
 
local durums, which is used for unleavened bread and pasta products. High yielding varie
ties derived from CIMYT materials and froni xh Kenya wheat breeding program were grown ex
tensively in the above three provinces.
 

Weather conditions were generally 'avorable throughout the 1974 growing seas. 1,
 
although the late onset of the main rainy season probably contributed to somewhat lowei
 
yields. Sowings were delayed as much as 4r6 weeks in some locations. Among the commercial
 
bread wheat varieties, Laketch (8156 W) occupied the largest acreage; next most popular
 
was the old Mexican variety, Supremo-Kenya, followed by the Kenyan variety, Kenya Kanga.
 

The average yield for these high yielding varieties was about 2 t/ha.
 

Wheat breedingwithin Ethiopia is in its infancy, primarily due to a shortage of
 
trained personnel. A few scientists have been trained at CIMIYT, and a considerable number
 
have studied at universities abroad. Although the number with training is small in relation
 
to need, the group forms an important nucleus for the expansion of breeding efforts in the
 
principal cereals. A modest breeding program is underway and this is being amplified as
 
more scientists return to work at the various centers.
 

Thus far, the main efforts have focused on making extensive introductions from
 
available sources and evaluating these for production in the country. More recently, germ
 
plasm from local sources has been evaluated and used in the breeding program. Studies in
volve both bread and durum wheats, plus some research on barley.
 

Considerable interest also has been generated in the triticales that appear to
 
have advantages over wheats in the highland areas. In part, this is due to greater resist
ance to Septoria tritici (an important disease in the country as well is greater tolerance
 
to low pH of thesol.
 

Varieties that perform well, show good disease resistance, and have desirable
 
agronomic characteristics, are tested in yield trials for two years before being considered
 
for release. There were 14 early-maturing varieties and eight late-maturing varieties
 
among the bread wheats included in the national yield trials during 1973-74. The data col
lected on the four best early varieties and three superior late varieties are shown in
 
Table 3.3.A.
 

The early variety Laketch and the late variety K4527-L D arg now grown in com
mercial production in various regions. The remaining varieties M1.1 be considered for
 
release in 1975 or 1976.
 

A large number of triticale lines have been isolated, which have been tested in
 
preliminary trials. Some of these appear promising, and it is expected that this crop will
 
become important.
 

Agrorcmic research has long been a part of the research stations'activities.
 
Seed rates, soixng dates, fertilizer rates and types, have been established for areas in
 
which the stations are located, and this information is used by the extension organization.
 

Although this research must continue and information developed for many other areas,present
 
knowledge has been instrumental in ensuring success, particularly in areas devoted to the
 
high yielding varieties.
 

The high costs of seed of high-yielding varieties, and of fertilizer necessary
 
to obtain their high yield potential, slows the rate of adoption by Ethiopian farmers. To
 
alleviate this problem, the Ethiopian Government is: (1) increasing credit facilities for
 
purchasing seed and fertilizers, and (2) providing a subsidy for fertilizer to offset the
 
spiralling costs. Both of these moves have added considerably to the country's productivity.
 
However, there is a need to ensure that subsistence farmers have a supply of fertilizers
 
at a reasonable price in the future. It is thought that lack of such agistance is responsible
 
forfailtre of the Ethiopian farmers to reach the targeted increase of 4.4 percent of annual
 

production during the first year of the current five year plan (1974-78). Because of the
 
world shortage of fertilizers, and in view of the huge unexploited hydropower potential
 
of Ethiopia, CIMMYT scientists feel that serious consideration should be given to the
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establishment of a large nitrate fertilizer plant in Ethiopia. This plant would be 
capable of supplying the domestic needs of the country and, in addition, could provide ex
portable surpluses for the very large market in the area surrounding the Indian Ocean. 

T 3.3A 

Variety 


Laketch (8156W) 


6290- " (Kenya) 


Romany BX 


K4500L 6A4 


K4135H 3D5 1 


K4500-2 


K4527L 4 5D 1 


Disease and dgronomic data and mean grain yield
 
for bread wheat varieties in the national yield
 
trials 1973-74 in Ethiopia (Data 10 locations)
 

Days to 

maturity 


101-130 


104-130 


111-139 


104-131 


103-170 


110-177 


110-182 


Septoria 

on leaf 

(0-9) 


0-8 


0-8 


0-5 


0-7 


6-8 


4-8 


4-7 


Septoria 

on glume 

(0-9) 


0-7 


0-7 


0-5 


0-5 


0 


0 


1 


Leaf Stem lest Grain 
Rust Rust wt. yield 

kgs/ha tons/ha 

0 0 67-78 2.4-5.0 

0 0 65-77 2.1-5.1 

0 0 64-79 1.8-4.7 

0 0 73-82 1.8-4.7 

0 0 - -

0 0 73-85 2.5-6.2 

0 0 69-83 2.4-5.4 

.r
 

Developing countries in which 
barley is an Important crop 
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3.4 Kenya 
3.4.1 INTRODUCTION 

The Kenya National Wheat Improvement Program is conducted at Njoro, with assis

tance from the Wheat Board of Kenya, the Canadian International Development 
Agency and 

The extreme drought in low and medium altitudes, and greater than 
normal 

FAO/Denmark. 

stripe rust incidence in the higher altitudes, contributed to lower 

yields than those
 
tons/ha, as compared with 1.43 tons/ha
obtained in 1972. Average yield in 1973 was 1.27 


came late, and were lower than normal by 200 mm, causing
the previous year. Rains 

greatest damage to late plantings.
 

107,389 hectares in 1973, cn increase of
The %otal wheat production area was 


about 2,500 ha . over that of 1972. However,because of the lower yields, notional produc

tion was 137,884 tons (12,000 tons lower than 1972).
 

3.4.A shows the twelve leading wheat varieties grown, along with 
area


Table 

covered, total production, average yield, and percent of area and production 

accounted for
 

by each variety.
 

Acreage planted in Kenya Mamba continued to increase over than in 
Kenya Kanga.
 

Kenya Bongo

This variety yields well in spite of heavy attack of stripe rust in the ear. 


and Bounty produced the highest yields, well above the other varieties. 
only 53 hectares
 

of durum were grown, since no suitable variety is available.
 

a sister line of Kenya Kiboko, and
Two new varieties (Kenya Mbweha (6106-1), 


Kenya Kuro (6290-1) a sister of Kenya (Nyati) were expected to be released in 1974.
 
It is medium short, lodging


Kenya Mbweha was derived from CI 8154/Frocor*2//Gabo 54/36896. 


resistant, early to maturity, of good quality, and resistant to 
stem rust; however because
 

of susceptibility to stripe rust, the variety can be severely damaged 
at altitudes above
 

Africa Mayo x Romany. It is medium
 
2440 meters. Kenya Kuro was derived from the cross 


It is resistant to
 
tall, only moderately resistant to lodgir.g, and of medium maturity. 


rusts in Kenya, can be grown at all altitudes, and is of good quality.
all three 


Kenya has severe stem and stripe rust problems. The race structure within these
 

3iseases changes rapidly. Thus, in recommending varieties, Kenyan scientists suggest that,
 

for each crop, the farmer grow several different varieites suitable to the altitude at
 

which the wheat is grown.
 

Studies were conducted on various methods of selecting for yield and 
disease re

sistance in segregating generations. Good agreement was obtained between the Shebeski
 

method lines grown with control checks), the clump or hill method, and the linear hill
 

method. The results indicated that the linear hill method was superior and reduced land
 

area used as compared with the conventional visual selection.
 

(from the parentage LD3932/langdon
2/Langdon/C

I8155) was

In durum wheats DI8 


This variety appears suitable for semolina quality
tested with eight other exotic types. 

and rust resistance; it may be released in 1975.
 

Triticale selections were made from early generation material, selecting 
fnr seed
 

plumpness and desirable agronomic characteristics. Two-row barley varieties are being bred
 

to produce malting barleys superior to Proctor and Research. Some work is being done on
 

six-row varieties for animal feeds.
 

A number of international nurseries were evaluated, and, of 10,852 entries, 
only
 

812 showed adequate rust resistance. These are being incorporated in the breeding program.
 

Wheat stem rust developed slowly in 1973 because of the unusually dry 
weather
 

and there was little loss from late infections.
 

14, 4, 7, 20, 11, 5, 8, 3
identified: EAl5, 13, 


and 18; of these the first four were for one prevalent. In the last half of 1973, all of

Eleven races of stem rust were 


these races were found except #8 and, in addition, races 619 and #21 were identified.
 

are known to exist in Kenya. Race

Leaf rust was not serious. only 6 races 


EALl is still the most prevalent.
 

Stripe rust were severe in 1973, and was found in fields at both medium and high
 
found in both wheat and barley, where
altitudes. Heavy infection in the ear phase was 


Kenya Nyati and Kenya Mamba. Ni
grain sometimes failed to develop in such varieties as 


and EAY12 the most prevalent
neteen races have been identified; with EAY9, EAY5, EAY2, 

EAY9 appears to be much more tolerant of
 (comprisi.; 60 percent of the total isolates). 


warm weather giving,it a competitive advantage.
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blotch) were 	 common, but were 
Barley leaf diseases (particularly scald and net 

was 	 in some fields. 
not of economic importance. Take-all (Ophiobolus graminis) observed 

Agronomy and fertilizer trials were conducted at various altitudes 
including 

liming on yields, effect 
trials for: effects of N and P, residual effect of P, effect of 

of time of N 	topdressing, and seed rate for new varieties.
 

Phosphorus continued to be the major nutrient requirement. 
Previous cropping
 

On newly broken pasture land application of P
 to N and P.
influenced trial responses 

raised wheat 	yield by 50-70 percent. In succeeding crops, the percentage decreased as
 

Response to N increased with
 N level decreased-- but demands for P remained the same. 

third and fourth crops after breaking,
succeeding crops (up to 55 and 70 percent on the 


Top dressing 	of N after emergence gave little yield response. 
Liming of
 

respectively). 

In seed rate 	trials, Kenya Nyati and
 soils at Njoro (ph 5.5) g3ve no increase in yield. 


Kenya Kiboko gave best yields at 100 kgs/ha while yields of Kenya 
Mamba were best at 75
 

kgs/ha.
 

In tillage experiments, the type of implement used in initial tilling 
at Njoro
 

had little effect on yield. However, tillage immediately after harvest (rather than just
 

prior to seeding) produced the best results, which were presumed to 
be a reflection of
 

better weed control and moisture storage: dry yearsthe effect was magnified. 
At another
 
In areas
 

location, sweep tillage appeared to be superior to plowing and other 
methods. 


where Setaria and Kikuyu grass are a problem, moldboard plowing 
produced superior results.
 

Herbicide trials also were conducted at different altitudes. At Njoro, several
 
Among


grasses and broad-leaved plants (including Oxalis) infested the treated area. 

Dicuran gave


the chemicals tested Preforan at 2.5 kgs/ha produced the best results. 

(Basagran) was effective in controlling nut grass.
similar results,and a new chemical 


chemicals was effective in controlling Oxalis. In another region, where
None of the 

Setaria was the predominant weed, Preforan and Igran were found to be 

most effective.
 

marigold and 	double thorn predominated, Dicuran produced
WFer-e-road-leaved weeds such as 

the best control. In summary, Preforan at 2.5 kgs ai/ha, Igran at 1.5 kgs ai/ha, and
 

at 2.4 kgs ai/ha, showed promising results on herbicides. Preforan caused some
Dicuran 

early damage on wheat when applied in dry conditions, but there was little effect on final
 

yield.
 

Scientists in the cereal chemistry section worked closely with the wheat breed

ing program and evaluated quality aspects of newly released varieties. This section also
 

monitored the effect of altitude and prevailing climatic conditions on oluten 
characteris-


Pelshenke tests, farinograph, Udey and
tics. The laboratory is well equipped to run 

Kjeldahl protein, and has complete milling and baking equipment. During 1973, 1256
 

samples were tested including yield test materials and location testing of commercial 
va

as Pelshenke 	and other qualitative tests. Tests of durum wheat were
rieties, as ivell 

confined to gluten washing to determine non-stickiness, spreadability, and yellow pig

ment.
 

As in previous tests, the harvest from the highest elevation station at Mold
 

was found to have the lowest quality.
 

TABLE 3.4.A.-	 Principal Varietics of Kenya. their acreage, 
yield and contribution to production 1973. 

Area Production Av. Yield ! Pro-

Variety (has) f Area (tons) (tons/ha) duction 

Kenya Leopard 18,308 17.0 24,926 1.36 18.1
 

Kenya Mlamba 16,958 15.8 25,261 1.49 18.3 

Kenya Kanga 12,037 11.2 13,156 1.09 9.5 

Africa Mayo 8,790 8.2 9.581 1.09 6.9 

7.0 1.20 6.5
Fanfare 7,512 9,026 


Trophy 6,997 6.5 8,126 1.16 5.9
 

Kenya iongo 6,991 6.5 10,702 1.53 7.8
 

6.5 11,825 1.70 8.6
Bounty 6,965 


Kenya Swara 5,130 4.8 5.794 1.13 4.2 

2,676 .96 1.9Kenya Kudu 2,785 2.6 


Kenya Glange 2,501 2.3 2,430 .97 1.8 

2.0 1.11 1.7Wisconsin Supremo 2,164 2,404 

10,251 9.5 11,977 1.17 8.7
Others 


T o t a I a 107,389 99.9 137,884 1.23 99.9
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3.5 Saudi Arabia
 
3.5.1 INTRODUCTION 

Saudi Arabia's crop improvement program plans greatest emphasis on wheat, with
 

%,ork in barley and triticale, also. Climatic conditions in 1973-74 were generally good
 

for wheat production (the winter was mild) followed by a long cool spring, allowing even
 

late plantings to mature and produce above average yields.
 

Table 3.5.A shows the total area and production of wheat in Saudi Arabia.
 

Information is limited on area and production of individual local varieties,
 

except for the totals for all varieties grown. The variety Super X (known locally 
as
 
the only introduced variety of any major importance grown during the 1973-74
Mexipak) was 


season for which reliable figures are available on area and production. Local varieties
 
are designated only as bread and durum wheats, and the figures are estimates.
 

With continued support and emphasis on wheat production, it is expected that
 
60,000 hectares of wheat will be grown in 1975, with about 10,000 hectares devoted to
 

Super X and other impr-ved varieties. The rapidly expanding area sown to Super X is due
 

to the successful wheat introduction and demonstration program in all principal wheat
 

growing areas.
 

Adaptive
There are new promising materials in both durum and bread wheats. 

yield trials were conducted at several locations in the country, in addition to the yield
 

more promising
trials and observation nurseries furnished by CIMMYT, FAO and ALAD. The 

Program
varieites selected in previous years were included in the adaptive yield trials. 


scientists now feel that the most rapid advances can be made by selecting varieties deve

loped elsewhere for suitab ility to Saudi Arabian conditions. A special interest is that
 

of better adapted varieties for the marginal rainfall areas of Southwest and Saudi Arabia.
 

Seed of such promising varieties as Jorl 69, Cocorit 71, Tanori 71, Barouk and
 
Jori 69 will be released
Mengavi-8156 were increased for further evaluation and testing. 


for limited sowing in 1975-76. Emphasis being placed on Jori 69 as an imp-oved durum va

riety because of its large seed, hardiness, and colour of the grain, as well as its 
near

identical appearance to the local durums. However it may not have adequate disease
ly 

resistance for the rainfed regions.
 

Additional testing is being conducted to select varieties with good yield, ade
quate disease resistance and good quality.
 

No support price has been set for wheat in the Saudi Arabia although programs
 
have been devised to keep the price paid to farmers at a profitable level. Grain storage
 
centers, flour mills and marketing programs have kept this in mind when establishing wheat
 

prices. Beginning in 1973-74 a production subsidy of Saudi Rials(U.S. 7 cents)per kilo
 

was paid to all farmers who grow wheat. Payments were made on estimates made at harvest
 
time, rather than on actual measured yield.
 

Statistics on imports of wheat in 1973-74 are not available. Based on previous
 

years the consumption trends indicate that about 350,000 tons would have to have been
 
imported during the year. This import is expected to increase to 450,000 tons by 1980
 

even though increased production is allowed for and included in this estimate.
 

Fertilizer supplies were adequate during 1973-74. A 50 percent subsidy Is p.;id
 
by Government on all approved fertilizers applied in order to encourage fertilizer use and
 

keep prices within the farmer's range. For 1973-74, 20,500 tons of compound fertilizers
 
were imported (none is locally produced). The average subsidized price of compound fer

tilizer was S.R. 625 per metric ton (US$176). One thousand tons of TSP were imported.
 
Subsidized price for TSP was SR 900 (US$254) per metric ton. Urea which I.sproduced
 
locally and also subsidized averaged about SR 400 (US$!12) per metric tor,. It is estima
ted that about 12-15,000 tons of urea were used during the year. Fert~iizer supplies are
 
expected to remain adequate although pvices will remain expensive.
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TABLE 3. 5.A. - Area and production of wheat in Saudi Arabia 

in 1973-74. 

Variety 
Area 
(has) 

Prociwction 
(tons) 

Averagc yield
(ons/ha) 

Super X 600 2,200 3.67 

Local Durum 26,600 54,000 2.03 

Local Bread 17,800 36,000 2.02 

T o t a 1 45,000 92,200 2.05 

Harvesting of crosses. 
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3.6 Sudan
 
Sudan's wheat improvement research is conducted by 

the Government of Sudan in
 

The program operates through research
 collaboration with several international agencies. 
 the Adbar River, an eastern
 
at Wad Medani in the Gezira and at Khashm El Cirba oi 
centers 


The wheat crop is entirely irrigated, and is grown in 
the winter
 

tributary of the Nile. 

from October to April. Temperature is the most important single factor affecting growth
 

and yiele.. The prevailing temperatures during 1973-74 are shown 
in table 3.6.A.
 

Temperatures were about normal, except for January, when the temperature was
 

somewhat cooler with a minimum tenperature of 6.7*C reached 
near the middle of the month.
 

a
 
In 1974, the wheat area expanded by approximately 80,000 hectares; 

providing 


total acreage of 170,000 hectares for the country. This represents a 45 percent increase
 

The total area consists of 107,000 hectares in the Gezira
 
in area above that of 1972/73. 


at Khashm El Girba and 15,000 hectares in the Hudeiba Region of
 
region, 48,000 hectares 


the result of government policy to attain self
 the Northern Province. The increase was 
 long
sufficiency by horizontal expansion in the short term, and vertical expansion in the 


er term through the use of superior varieties and production practices.
 

area.
 
The principal variety grown was Giza 155, which occupied 80 percent of the 


This variety of Egyptian origin is tall and subject to lodging under high fertility con-


It is also medium-late in maturity (105-110 days) under Sudanese conditions.
 
ditions. 

Its white grain makes it popular with the farmer. Mexicani, a variety selected from the
 

1971, occupied
3 and released by the research program in 
cross Lerma Rojo-Norin 10-BXAndeSE
 to lodging, and
It is of medium-sho-.t stature, is resistant 
the remainder of the area. 
 Although Mexi
as a result responds better to the higher levels of N than does Giza 155. 


it yields about 20 percent more
 
cani has slightly poorer baking quality than does Giza 

155, 


grain on the average and matures 15 days earlier.
 

There were scattered reports that isolated fields of Mexicani at Khashm El Girba
 

stem rust, stimulating a search for possible alternative 
varieties.
 

showed late infection by 

in tests at Khashm El Girba was equal to Mexicani in yield, but was susceptible


Chenat. 70 

With the rapid expansion of the wheat area, and resultant 

shortage of machi
to shattering. 
 can be of considerable import
nery, harvesting is sometimes delayed and shattering 

losses 

the progressive
Khashm El Girba to assess 
ance. Thus, experiments are being initiated at 


Another possible alternative variety is
 loss of yield associated with delayed harvest. 
 a sister
 
UQi05 from Australia, which is derived from a cross of 

Australian material with 


WWl5. In two years of tests, yields of this line were
 
selection of Mexicani known as 

found to be comparable with Mexicani.
 

Earlier experimental work conducted with older varieties 
grown at relatively low
 

levels of N indicated that N gave substantial yield increases 
while P205 and K20 gave little
 

Currently, the recommended application rate of N is 190 
kgs of urea/hectare.
 

response. 

Based on this recommendation, the nitrogen fertilizer requirement 

for the wheat crop alone
 

urea per season. This amount was obtained under an
 tons of
is between 30,000 and 40,000 

agreement with the Government of Kuwait at the price 

of 27 Sudanese pounds/ton. Since
 

current season, 4t is expected, that 1974/75

this agreement will likely terminate in the 


prices will be considerably higher due to worldwide shortages of nitrogenous fertilizer.
 

280,000 tons, or about 70
 
Total wheat production for 1973/74 was estimated to be 


The balance of the country's needs was imported from
 percent of domestic requiiements. 

Based on the estimated commercial production and
 Germany, and other countries.
the U.S.A., 


acreage sown, yields were about 1.7 tons/ha., well below yield obtained in experiments.
 
late sowing and irregular irrigation


Primary factors responsible for the lower yields were 


due to lack of water. With the rapid expansion in wheat acreage, farmers with 
little ex
follow re

perience in wheat raising may have obtained lower 
yields because they did not 


a stress on machinery, on availa
commendations. Further, the acreage increase has placed Water demand in October also
 
bility of personnel to advise the farmers and on seed supply. 
 These pro
was higher due to increased acreage, resulting in late seeding in some areas. 


blems should become manageable as the wheat area stabilizes.
 

During the year 1973-74, wheat was made available to the 
consumer at about 60
 

percent of the world price.
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T. 3.6A Maximum and Minimum Temperatures for the Months
 
of October to April at the Gezira Research Station,
 
Wad Medani, Sudan for the season 1973-74.
 

Month Temperature IC Average
 
Rel.
 

Maximum Minimum humidity
 

Mean. Highest Lowest Iean Highest Lowest
 

Oct. 37.9 40.8 30.5 22.6 25.3 20.2 55 

Nov. 35.3 39.0 32.5 16.9 21.9 12.6 36 

Dec. 34.6 37.9 30.7 16.4 21.3 12.4 47 

Jan. 31.4 37.2 25.4 13.5 18.8 6.7 40 

Feb. 35.8 43.3 30.6 16.4 22.8 9.5 35 

Mar. 36.7 44.8 30.2 17.2 23.6 11.2 23 

Apr. 42.2 45.4 34.8 22.1 2P.0 15.2 26 

lTrainees from around the globe find common cause in their studies of wheat improvement. 
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3.7 Tunisia
 
3.7.1 INTRODUCTION
 

In 1973-74, adequate autumn rains provided good conditions in Tunisia for satis

factory and timely soil preparation; the crop in general was sown at the correct time in all
 
one of the driest on record, and yield
wheat regions. The month of January, however, was 


potential vas reduced, particularly at the higher elevations where growth had already been
 

In other areas, the dry, sunny January triggered early
restricted by the cold weather. 

elongation of early varieties, particularly INIA 66. Rainfall was lower than average in
 

late winter and spring, but adequate rain fell at frequent intervals in small increments
 
varieties were
and the grain was able to fill. Early varieties developed well, but late 


severely affected by May droughts. Hail in the horthwest, around Le Kef, destroyed beeween
 

1000 and 2000 hectares of wheat.
 

Because of the dry season, diseases were of little importance in Tunisia during
 

the year. Septoria, leaf and stripe rust and 	mildew were observed, but did not develop.
 

the nurseries, where artificial inoculations were made, satisfactory screening
Even in 

little insect damage but the nematode, Heterodera avenae
could not be done. There was 


the north and caused light damage in some fields.
 was widespread in 


Weeds, normally a serious constraint on cereal crop production, caused less damage
 

than in rreceding years. In part, this was 
due to improved weed control by both cultural
 

season did not favor either weed or crop growth, thus

and chemical means. Moreover, the dry 


However, severe damage occurred in fields heavily infested with
competition was decreased. 

ryegrass.
 

Thus the dry season was compensated for by better utilization of N, lower disease
 

incidence, and less weed competition. National production although not a record, was above
 

the average of the past !,everal years; largely due to the spread of new varieties on a broader
 

scale, and improved cultural practices.
 

3.7.2 AGRONOMY
 

3.7.2.1 Weed Control Program
 

The weed control program consisted of demonstrative improved tillage and herbicide
 

practices and experiments designed to develop better recommendations. Applied research and
 

extension made excellent progress in diffusinq knowledge of weed control practices farmto 

can account for yield reductions
 ers, This is of particular importance in Tunisia where weeds 


of more than 50 percent. About 75% of the weed loss is caused by three grass weeds -


Lolium rigidum (ryegrass) and Phalaris canariensis, P. paradoxa
Avena sterilis (wild oats), 

P. 	truncate (canary grass . Although broad-leaved weeds account for only about one

are damaging. In recent years, the herquarter of the "weed loss, a number of these weeds 

about 100,000 hectares annually; however, 135,000 hectares were
bicide 24-D had been used on 


(for the first time commercially)
treated in 1973-74, a substantial increase. In addition 


about 4000 hectares were treated with new materials for grassy weed control: 2,500 hectares
 

with Dicuron, 500 hectares with Dozanex and 1,000 hectares with Suffix. This use of new
 

materials was due to the teamwork of four institutions, in collaboration with chemical sup-


Rliers, in setting up demonstrations, tours, and seminars.
 

3.7.2.2 Tillage Practices
 

Recommended seedbed preparations as well as recommended herbicide treatments were
 

demonstrated on 20 variety demonstration trials. Ten trials were regional field
used as 

All demonstrations were
demonstrations and about 1,500 growers attended the field days. 


At one location, Goubellat, the grower did not conduct
visited periodically by local groups. 


pre-seeding tillage nor did he subsequently apply herbicides. His yields were 201 kg/ha
 

in the same field. In the experimental
compared with 3,709 kg/ha in the experimental 	area 


demonstrations good seedbed preparation gave good broad-leaf weed control and herbicidal
 

weeds control was not needed. In contrast, however, it is not possible to control grassy
 

weeds by seedbed preparation alone --herbicides are required. In the long term the ultimate
 

solution will be better cultural practices.
 

Experiments also were conducted to compare hand-weeding and herbicide use, following
 

different seedbed preparation treatments.
 

3.7.2.3 Applied Research on Herbicide Use
 

The experimental program with herbicides began in 1970 with three objectives:
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(1) 	To provide flexible methods for broad-leaf weed control, to overcome limi

tations of 2, 4-D applications.
 

(2) 	To develop methods for grassy weed control.
 

(3) 	To discover a means of avoiding phytotoxicity caused by 2, 4-D applications.
 

These objectives have been largely achieved, including demonstrations for farmers.
 

The program gradually expanded as new problems and needs were revealed. Trials were con

ducted with mobile machinery; a new method was the cutLing out of alleys with a non-selective 
spray instead of hoeing. 

A total of 38 trials were conducted at 27 sites,.and all but two were harvested.
 

Eight types of trials were grown:
 

Typel: Evaluation of promising herbicide treatments - 6 trials, 18 treatments.
 

Type 2: Evaluation of the relative sensitivity of 12 Tunisian cereal varieties to recom

mend herbicides - 2 trials, 10 herbicide treatments.
 
Type 3: Demonstration and evaluation of 2,4-D and Suffix application at different stages
 

of wheat development - 2 trials, 4 dates.
 
18 trials, 8
Type 4: Demonstration and evaluation of recommended herbicide treatments 

treatments.
 
Type 5: Influence of three levels of soil preparation on three hand-weeded and five her

- 2 trials.
bicide treatments and evaluation of the chemical seedbed approach 
Type 6: Influence of Plant N status on sensitivity of wheat and weeds to four herbicide 

treatments-2 trials. 
Type 7: Search for best dosage combination of Tok and Dicuran and Tok and Dozanex - 2 

trials, 4 rates of Tok and two rates Dicuran and Dozanex. 
Type 8: Evaluation of three pre-emergence herbicides not previously tested in this pro

gram - 4 trials. 

are
Treatments used in these trials are listed in Table 3.7.A and trial results 

discussed under headings of the information developed, rather than type of trial.
 

3.7.2.4 Yield Loss Due to Weeds
 

Rainfall distribution has a direct influence on grain yield, weed development
 
herbicide effectiveness and loss of yield, as result of weed competition. Moisture 
con
ditions at the start of the 1973-74 season were adequate for establishing wheat stands;
 
although succeeding weather was dry, tillering was satisfactory. Weed growth was restrict
ed and competition was reduced, so that yield loss due to weeds was comparatively lighter
 
than in previous years.
 

To make herbicide recommendations, it is necessary to predict losses of grain
 
yield ar a result of weed competition. Losses have varied from year to year, and the influ
 

ence of the weed infestation on moisture stress has been a key factor as shown in Table 3.77B.
 
If infestation increased moisture stress, yield loss was high. 
 If there was little stress,
 
loss was low. Thus, in a highly variable rainfall situation, it is difficult to decide
 
whether herbicides are needed; recommendations must be based on meteorological records of
 
previous years to estimate the frequency and degree of moisture stress for different areas
 
of varying rainfall pattern.
 

Controlling broad leaf weed infestation usually resulted in small yield increases,
 
whereas control of grassy weeds greatly increased yield. It is thought that these results
 
are related to moisture stress: the broad-leaved weeds tend to reach their stage of maximum
 
water extraction before wheat reaches the critical stage of water need. Further, there is
 
a high probability of water shortage at that time. The growth period of grassy weeds paral
lels wheat; therefore damage is greater. 

High 	loss of yield to broad-leaved species appears associated with shading. Tall
 
crucifers such as Rapistrum rugosum and Synapis arvensis often caused damage. Others may
 
grow taller than wheat, if seedbed preparation has been poor. Species that germinate
 
early, form a rosette and develop long taproots that are difficult to eliminate if seedbed
 
preparation is delayed. A single plant of Celibum marianum (milk thistle) can shade out
 
more 	than a square meter of wheat seedlings.
 

Population density of the infestation influences yield loss to weeds as shown in
 

Table 2.7.M. Average gain in yield due to weed control in trials with high infestations
 
was twice that of all trials. Weed poulation densities considered high in 1973-74 were:
 
wild oats, 50 panicles/m ; ryegrass, 100 spikes/m 2 ; canary grass, 80lspikes/m 2 ; and broad
leaves, 50 percent of soil covered. (However, in most years treatme±nts will be economic
 
if corresponding figures are 15, 50, 40 and 40 percent of area covered;.
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som- of which occur in
Population density also is associated with weed species, 


dense stands and others as scattered plants. The grassy weeds often occur in dense stands
 

and thus cause high yield losses. Variety of wheat also influences yield loss. Vigorous
 
Such varieties as Badri


early growth, abundant tillering, and tallness reduce weed loss. 


and INRAT 69 (durum and Soltane (bread) are "weed resistant", in this sense, whereas short
 

triple dwarfs such as Amel, Maghrebi and the short Bluebirds can be considered 
"weed
 

susceptible".
 

the important variables are wheat variety,
Thus, in predicting yield loss to weeds 

The seasonal effect can be estimated from long term weather
weed species and weed density. 


Therefore, there are ample guideliness for application of herbicides.
records. 


3.7.2.5 Seedbed Preparation Influences Later Weed Control
 

Table 3.7.C shows results for experiments conducted at two sites with different
 

tillage preparations (from maximum to minimum) with herbicide and hand weeding treatments
 
two sites produced very different
Differences in weed i.ifestation at the
superimposed. 
 2 and yield reflected
results. At St. Cyprien, there were more than 1,000 ryegrass plants/m


There was little effect due to
effectiveness of the weed control treatment on ryegrass. 


seedbed preparation. The Dozanex treatment gave almost perfect control and resulted in a
 

yield increase of 2180 kg/ha. Among hand weeding treatments, only that of pulling all weeds
 

tended to increase yield.
 

With no seedbed prep-
At Pont du Fahs, weed infestation was light to moderate. 

1200 kg/ha less than with normal preparation. Yield was not
aration, average yield was 


improved with either herbicide application or hand weeding. Lack of rainfall after apply

ing Dozanex and Dozanex + Tok reduced weed control, and both herbicide and hand-pulling
 

treatments probably damaged the wheat crop.
 

The chemical seedbed approach was evaluated in both trials. Gramoxone (paraquat),
 

available in Tunisia, was sprayed on the soil when ryegrass was in the tiller stage, 
and
 

Yield response was good; yield
before wheat emergence, with the seedbed rough and hard. 

St. Cyprien and 400 kg/ha at Pont du Fahs. This


grains over the check were 1700 kg/ha at 
 not

method may be useful for ryegrass control in cereal following medicago, when there is 


time for adequate cultivation or when seed beds cannot be prepared.
 

3.7.2.6 Herbicide Phytotoxicity
 

Herbicide toxicity appears to be higher under Tunisian conditions than in many
 

Such effects reduce the economic value of its application and could retard
other countries. 

adoption. The factors influencing toxicity were studied in all trials and harmful effects
 

In six Type 1 trials, average yield response of the 8 broad leaf
 were observed in many. 

3.7.D.
treatments was negative, as shown in Table 


In 17 Type 4 trials where recommended treatments were under demonstrations, 30
 
as shown in Table 3.7.E. (These treatments in

treatment yields were less than the check 

five with Suffix; two with Dicuran; three with Doza-,x;
cluded: six with Suffix + 2,4-D; 


Low yields relative to control often
 one with Dicuran + Tok; and two with Dozanex + Tok). 

occurred where growth reduction had been observed.
 

Treatments with yields lower than the control occurred more often among the broad
less compensation by weed
leaf herbicides than with Dicuran and Dozanex, because there was 


control benefit. (In these experiments good pre-sowing weed kill was obtained by cultural
 

methods, thus the differences observed would be less than those occurring in many farm
 
fields).
 

The risk of phytotoxicity can be reduced by lowering dosage and proper timing of
 
the basis of program results.
application. Modification of recommendations has been made on 


4 kg/ha (from 5 kg/ha) and 2,4-D application on bread
Dozanex dosage has been reduced to 

wheat has been delayed in its timing. Further experimentation may establish a lower recom

mended dosage for Certrol H, and tests will be conducted to see whether one half the present
 

dose of Dicuran or Dozanex can be used for ryegrass control. A balance must be struck
 

between lower dosage and its associated reduced cost and adequate control.
 

3.7.2.7 Timing of Application of 2,4-D and Suffix
 

Time-of-application trials were continued with the important production variety
 

Soltane because it appears to be sensitive to 2,4-D for a longer time than other varieties
 

Highest yields were obtained from the jointing stage application as shown in
in Tunisia. 

Table 3.7.F. However, since early application is desirable to obtain good control of weeds,
 

soon as the growing point reaches the soil surface. In 1973-74
spraying is recommended as 

application of 2,4-D when the growing point had reT:hed the surface of the soil was satis

factory, but ear distortion resulted if application was made before the growing point emerged.
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After this stage, 2a: dii.tortion resulted only when wheat was in an extremely vigorous 
an
growth conditions when sprayed. (Ear distortion is not a proof of yield loss, but Is 

indication that losses may be expected). 

no difficulty in using the growing point to make spray applications.
There is 

The
Wheat plants can be pulled, and split longitudinally with the thumbnail or a knife. 


growing point is easily seen and the soil level is marked on the plant at the juncture of
 

green and white color.
 

In 1973-74, optimum timing of Suffix application differed from the three preceding
 

years because of the dry conditions. During wet winters, maximum wild oat control and
 

excellent yield responses were obtained with .pplications made during the jointing stage.
 

In 1973-74, wild oat control was excellent, and maximum yield was obtained from applications
 

at the 4 1/2 leaf stage (mid tillering) as shown in Table 3.7.G. Under dry conditions, as
 

in 1974, wild oats do not continue to emerge, thus application need not be delayed to con

trol late emerging plants. Wild oat competition is damaging at the tillering stage (under
 
Thus, when
dry conditions because tillering of the wheat is reduced by moisture stress. 


using Suffix for wild oats, spraying should be done if the soil is dry at tillerirng. If
 

the soil is wet, spraying should be delayed.
 

Suffix phytotoxicity from boot stage application was indicated at Mateur (Table
 
T
3.7.G). n preceding years, toxicity was observed when Suffix wa3 applied after the third
 

node was formed above the surface. In 1973-74, no toxicity occurred for applications at the
 

1 to 2 node stages of jointing.
 

3.7.2.8 Weed Control Performance of the Herbicide Treatments
 

Weed control performance is evaluated by estimating reduction of each weed species
 

present. With broad-leaved species, this reduction is meaiured as the difference .'n soil
 

ri.face covered by weeds in treated vs. non-treated plots. The number of spikes or pan
2
icles/m is the basis of measurement for grassy weeds and this is expressed as percent con

trol. These average ratings for trial Types 1 and 4 are shown in Tables 3.7.1 and 3.7.J.
 

In Table 3.7.K are shown the 3-year averages for weed control in the recommended treatments.
 

3.7.2.9 Varietal Sensitivity to Herbicides
 

The important commercial varieties and promising new varieties of Tunisia were
 

evaluated for sensitivity to the recommended herbicides. The chemicals 2,4-D, Suffix, Di

.curan, and Dozanex, plus a combination of 2, 4-D + Suffix applied separately, were tested.
 

Each of the single herbicides were applied at the recommended stage of development. Table
 
3.7.H shows that exceptional growth rate and vigour were associated with high sensitivity
 

(based on yield response). At the 4 1/2 leaf stage, 2,4-D damaged Soltane, Florence Aurore
 
and Ariana. Average yield for these three varieties was 330 kg/ha below the check. Appli
cation at early jointing caused no damage.
 

Suffix was very toxic to barley, and the variety Ceres was more sensitive than
 
was Martin. An application of 2,4-D in addition to Suffix ameliorated the toxicity effect
 

of Suffix. Suffix did not damage wheat; but to avoid phytotoxicity, application should be
 
made by the second node stage of jointing.
 

Based on observations of symptoms and yield loss it is recommended that Dicuran
 
and Dozanex should not be applied after the 4 1/2 leaf stage. Inia 66 and Tobari 66 tended
 
to be more sensitive to late application than the other varieties, which could be the result
 
of a more advanced stage of growth (although the durum variety Amel, which J.salso early,
 
was not damaged to this extent).
 

3.7.2.9.1 Broadleaf Control
 

2,4-D E.C. Still the best broad spectrum control except on Fusaria sp. 
MCPP E.C. Average effectiveness less than 2,4-D, but excelle-nt control of
 

Fusaria sp. Can be used safely when application is necessary be
fore it is safe to use 2,4-D.
 

Faneron W.P. Medium effectiveness, weak for some important species.
 
Certrol H. E.C.Excellent on important species, but narrower spectrum than 2,4-D.
 
Actril M. E.C. Only fair control
 
Quinerexon E.C.Excellent, similar to Certrol H. Phytotoxic at the dosage
 
Tribunil W.P. Poor in this season due to low dosage, but gives fair control at
 

normal level.
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3.7.2.9.2jGrassy 	weeds
 

Dicuran i.P. 	 Effectiveness was -educed at many sites by lack of rain after
 

application. Control was erratic, and not good for wild oats
 
Lolium conand rany broad-leaved species, at several sites. 


trol was excellent, even at one-half normal concentration.
 

Value of the new liquid formulation was same as the original
 

wettable powder.
 
Dosanex W.P. 	 Performance generally good, in spite of low rainfall after
 

application. This chemical gave good control of most impor
as well as wild oats and ryegrass.
tant broad leaved weeds, 


Applied
Tok W.P. 	 Provided no control of any weeds except canary grass. 


in 100 1 of water/hectare, Tok was less effective than when
 

applied in 300-600 liters, probably due to its low solubility.
 

Controls only wild oats, but was excellent and reliable. The
Suffix E.C. 

only plants escaping were those that emerged late, and these
 

When Suffix was mixed with auxin herbicides for
 were stunted. 

broad-leaf weed control its effect on wild oats was reduced.
 

However, a mixture of MCPP and Suffix was as effective on wild
 

oats as the combination treatment of 2,4-D applied 12 days be

fore or after Suffix.
 

3.7.2.9.3 Pre-emergence
 

Fair on wild 	oats and ryegrass, variable on canary grass, poor
Chandor E.C. 

on other species.
 

on wild oats, good on canary grass
Tok ultra E.C. 	 Fair 


Yield responses on Cnandor and Tok ultra were better than expected, based on weed
 
reduced from the 	beginning.
control observations; probably because weed competition was 


Further evaluation is necessary.
 

3.7.2.10 The Canary Grass Threat
 

The widespread use of chemicals that control wild oats and/or ryegrass, but not
 
Wild oats and ryegrass


canary grass 	could lead to a serious problem with the Canary grass. 


hold canary grass in check in mixed stands; but when they are removed, canary grass builds
 

up rramatically: a four-fold increase was observed at St. Cyprien, when ryegrass was sup

prensed; and 	a three-fold increas. at Meteur, when wild oats were suppressed. At St. Cyprien
 

added to Dosanex, and 880 kg/ha yield increase was obtained as compared with
when Tok was 
 treatments

yields when using Dosanex alone. Similarly, average gains recorded for the 


150 kg/ha in 	6 Type 1 trials, and 90 kg/ha in 17
 
of Tok + Dosanex vs. Dosanex alone, were 

Type 4 trials. The corresponding average gains of Dicuran + Tok over Dicuran were:
 

110 kg/ha (Type 1 trials) and 70 kg/ha (Type 4 trials).
 

The Type 7 trial 	was designed to determine optimum dosage for Dicuran and Dosanex
 

+ Tok. Tok at 0, 2, 3, and 4 kg/ha was combined with Dicuran at 1 1/2 and 2 kg/ha and
 

Since there was very little rain for a month after treatment,
Dosanex at 2 and 	3 kg/ha. 

Future experimentation with Tok should
 no significant differences in yield were measured. 


include studies of the influence of spray volume and of each of the species 
of Phalaris
 

encountered.
 

3.7.2.11 Influence of N application and Dicuran and Dosanex results
 

"n 1972-73, severe phytotoxicity symptons were observed after Dicuran and Dosanex
 
Type 6 trials we:e conducted
applied the same 	day.
applicat,:.ns, when ammonium nitrate was 


Yield results are pr)bably not
 to verizy this result, but no phytotoxicity was observed. 


relevant, but observations of ryegrass control substantiate last year's observations. In
 
included to determine if
addition to standard herbicide doses, a one-half dosage level was 


At full dose, there was 100 percent control
N application could be used to reduce cost. 

in all plots; but at one-half dosage N application increasd herbicide effectiveness
 

slightly, as 	shown in Table 12.
 

At St. Cyprien, ryegrass control decreased where N application was delayed for
 
At Mateur, ryegrass control decreased when N was
four weeks after herbicides were applied. 


not applied. Both observations indicate that plant sensitivity to Dosanex and Dicuran was
 

high under high levels of N. Sensitivity to Dosanex and Dicuran also is frequently high
 

under conditions of low fertility. Althcugh additional factors may be involved, increased
 

at both high and 	low levels of N may be . typical biological response.
sensitivity 


Further studies may reveal ways in which herbicide costs ray Le reduced through
 

lower dosages when N is 
city effects on wheat. 
phytotoxicity. 

applied; and it may be possible to reduce the risk of phytotoxi-

Future trials will study effects of applying double dosages and 
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3.7.2.12 Economic Performance of Herbicide Treatments
 

i 
Although yield losses to weeds tended to be low in 1973-74, large increases in
 

income were achieved in many of the trials as shown in Table 3.7.M. In all trials, control
ling of broad-leaved weeds provided low profits, even where infestation was high. There
 
was generally a profit in use of 2,4-D, because of the low cost of the chemical. Suffix
 
was not profitable, on average of all trials, but was profitable on the average in trials
 
where wild oat infestation was high. Suffix (because it is applied later) will usually be
 
profitable if reasonable judgement is used to determine when spray is necessary, as the
 
degree of infestation is known when application is made. The influence of rainfall pattern
 
can be predicted to some degree.
 

The 1972-73 Tunisia report indicated that "Profit from Suffix may be nil in
 
years with high moisture stress during tillering and early jointing stages, but with ample
 
moisture during the remainder of the season". In 1973-74, moisture stress was high at
 
tillering and --although moisture was deficient for the rest of the season-- wild oat
 
competition was moderate due to low infestations and the adaptation o' wheat to limited
 
moisture. Experiments indicated that given thece conditions, profit was increased if
 
Suffix was applied early when moisture stress occurred at the tillering stages.
 

Doaanex, alone and with Tok, was profitable on the average of all trials, and
 
especially in those with high grassy weed infestations. When wild oat infestations were
 
over 50 panicles/m 2 , average profit was $80.86 US/ha. Where canary grass infestation was
 
over 80 spikes/m 2 average, Dosanex + Tok profit was $100.80 US/ha. High canary grass
 
infestations were always associated with high or medium infestations of wild oats, or high
 
infestations of ryegrass. Yield increases due to grassy weed control have been much higher
 
and more predictable than those obtained from broad-leave weed control. All evaluation of
 
herbicide profitability is based on trials with recommended cultural practices, including
 
good seedbed preparation and use of the variety Soltane that competes well with weeds.
 

3.7.2.13 Summary
 

Weed control practices in Tunisia have improved greatly as a result of the pro
Ject's weed control program, in combination with the rising expectations of the farmers.
 
As yield increases, profit increases; thus there is more capital to invest in all inputs,
 
as well as greater confidence in these investments.
 

Cultural practices are the recommended method of weed control for Tunisia. Wheat
 
growers are advised to avoid herbicides when not needed, they are expensive and risky, un
less properly applied. However, if weeds have not been controlled by cultural practices,
 
herbicides offer an opportunity to increase the profit from the current crop. Of equal
 
importance, is the reduction of weed seed production for the following year. The farmer
 
must decide, for each field, whether he should use herbicide and which to use. To answer
 
these questions and maximize profit, the farmer must predict losses due to weeds, make
 
effective applications, and minimize phytotoxicity losses. Over the past three years, the
 
project has sought answers to these questions. As information has developed, recommen 
dations have improved and a greater proportion of the project's activities has been devoted
 
to demonstrations and formulation of recommendations.
 

3.7.3 ROTATION STUDIES
 

The rotation studies seek to improve cereal production in Tunisia through develop
ment of a system of land use superior to the fallow-wheat-system. Although the fallow
wheat system is now widely used in Northern Tunisia, the process depletes organic matter
 
from the soil and restructs total annual production. It is doubtful whether the generally
 
thin soils actually store much moisture for the next crop, although, in certain cases, the
 
current practice assists in preparation of the seedbed.
 

It has been assumed that the Australian system of annual forage legume-cereal
 
rotation can be adapted to Tunisia, since the annual medicagos appear naturally throughout
 
the country and soils are suitable. The annual medicago works best when it grows spontane
ously every other year, with wheat grown in the alter.,ate year. It is intended that the
 
legume will: (1) provide soil N, (2) improve physical properties of the soil, (3) help in
 
controlling weeds by competition, and (4) control diseases by breaking the continuum of
 
host plants. At the same time,it produces a good forage.
 

If this rotation is to be successful, it should provide yields of cereals at least
 
as high as that using the best available recommendations, and should allow integration of
 
cereal and animal production. Such an innovation would increase income of the farmer sub
stantially.
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'Activities of 1973-74 completed a 3-year preparatory phase devoted to examination
 

the rotation system and dissemination of the required technology to
of the feasibility of 
Tunisian technicians and farmers.
1 

3.7.3.1 Demonstrations of the Rotation
 

Of the 16 rotation demonstrations conducted in 1973-74, 8 were in their third
 
In general, these demonstrations
 year, 6 in the second year, and 2 in the first year. 


were planned as follows: in the first year, one-half hectare was sown to wheat and one-half
 
to medigago by two methods: the
 

to medicago. In the second year, the wheat area was sown 


medigago area was divided so that one half regenerated, and the other half 
was sown to
 

wheat with some of the sites being supplied extra N. In the third year, the 1st and 2nd
 

sown to wheat, and the wheat area of the s:econd year was allowed to
 year medicAgo aLca was 

regenerate: medicago pasture.
 

It Is possible to use the rotation system for weed control along with chemicals
 

and cultural practices. In 1974 two demonstrations were on badly infested ryegrass areas,
 

these are being used to study the competitive effect of the medicago pasture on ryegrass
 
The grazing and fertilizer management necessary
infestation of the following wheat crop. 


The first demonstration will be
 to maintain the medic dominance also is being explored. 


assessed in the wheat crop 1974-75.
 

3.7.3.2 	 Experiments
 

(St.

In 1971-72, prelimina-y experiments were established at three locations 


Cyprien, Smindja and Teboursouk) including: a mini-rotation experiment, a variety trial,
 

a phosphate trial, and an observation block. Thei mini-rotation experiment is the most im-


This experiment compares the production of wheat in the wheat-fallow
 portant of thrse. 

rotation with that in the medic-wheat rotation, and should give indications 

of the number
 
--3 fallow

of cycles of mo-dic required to give comparablc wheat crops. Of the 6 treatments 

3 successive


wheat and 3 medi ago-wheat-- one of each of the rotations iq begun in each of 

5th and 6th
The most useful data from these experiments is expected from the 4th,
years. 


years of the experiment.
 

fertility,

The three sites vary in their result: at St. Cyprien the soil has low 


whereas Teboursouk has high initial fertility that produced a high infestation 
of 	ryegrass.
 

At Smindja, there was a severe cereal cyst nematode problem that caused 
low yield of wheat;
 

the rotation effect on cyst carryover in the new rotation is being studied.
 

3.7.3.3 Extension
 

of medic seed from South Australia in
 The Office of Cereals imported five tons 


1973-74, as in 1972-73. About 1,000 hectares vere sown and farmers were advised on sowing
 

and management.
 

farms.
 
The
The program's next phase will emphasize production scale plantings 

on 


Early plantings were necessary to investigate the stability of the system in Tunisia. 

for spontaneouL regeneration in late
 

first of these plantings will hzve reached the stage 


1974, when re-establishment can be assessed and reasons for poor reestablishment 
determin

ed, a necessary step before larger scale commercial production.
 

3.7.3.3 Results
 

Annual Forage Legume - Wheat Rotation
3.7.3.3.1 Wheat Yields; 


3.7.N and 3.7.0 record the levels of wheat yields, which reflect N 
ac-


Table 

Yields have increased as the
 

cretion .nd successful handling of management problems. 


system operation.
 

3.7.3.3.2 Wheat Yields from Rotation Experiments: medic vs fallow
 

Table 3.7.P shows the results (in quintals per hectare) of wheat yields following
 

medic and fallow treatments.
 

3.7.3.3.3 Yields of Forage
 

Estimates of pasture lands carrying capacity for animals can be gained 
from a
 

study of yield of dry matter. Such findings should be interpreted with caution; because,
 

in practice, the forage available to the animal depends on the capacity of the pasture to
 

recover after grazing. The additional leaf area of a dense pasture of medicago will sup-

Spring yields of forage
port stronger recovery than the sparse pasture of weedy fallow. 


were meas,,red at three siteS,and are shown in tons of dry matter per hectare 
in Table 3.7.Q.
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3.7.3.3.4 Seed Yield and Hard Seed Percentage
 

The total
In 1972-73, yield of pods from 16 sites ranged from 271 to 3203 kg/ha. 


yield of seed, the proportion of hard seed that will not germinate immediately, and rate of 

breakdown of dormancy, are important characteristics for seed regenerations. Samples of 

these characteristics were obtained in the summer of 1974. 

3.7.3.4 Conclusions
 

3.7.3.4.1 Suitability of Cultivars
 

The two varieties introduced commercially are both well adapted. Jemalong (Medi

o truncatula) shows wide adaptation to soil type and rainfall, but is best suited to
 

l:500 nu rainfall zones. It endures moisture stress after germination and tolerates
 
Harbinger (Medicago littoratmospheric aridity after flkWering to produce good seed sets. 


alis) is better adapted to light soils and less rainfall as low as 300 mm. TT searI

?Towering (two weeks before Jemalong) and sets seed strongly. Neither variety will with

stand extended cold periods, sn~a, or inundation with water (as demonstrated in 1973 and
 

1974). The other varieties used were: Cyprus (M. truncatula) an early variety but not
 

superior to Harbinger; Paragosa (M. ruqsa) which performs better in grey brown or black, 
and Clare, a variety of Trifolium subterraneum
heavy textured soils, such as those of Beja; 


that survived well at all sites, grew well at Teboursouk, and has regenerated in three
 

successsive years, but produces less forage than the medics.
 

Natural or indigenous cultivars are not being overlooked. Tunisia has a wide range
 

of material, and after collection there is a strong likelihood that superior material will
 
be found for some regions. One such collection is now being azsessed. Until further informa
tion is available, Mema]ong and Harbinger can be used for commercial plantings Jemalong
 

mm area, and Harbinger in areas of 300-400 mm rainfall. A mixture
in the greater than 400 

of the two could be used in the 400 mm range.
 

3.7.3.4.2 Rhizobia Requirements and Inoculation
 

Soil must contain adequate Rhizobia, if N fixation is to occur. In 1971-72, all
 

seed sown was inoculated except when intentionally avoided in variety experiments. Inocula
tion was done before planting, using Rhizobia in peat culture imported from Australia, plus
 

gum arabic and lime. These were mixed with the seed to produce lime-coated seeds for sow
ing (lime assists Rhizobia survival). In the experiments where varieties were grown with
 
and without inoculation, it was clear the naturally occurring Rhizobia were quite adequate
 
to provide satisfactory nodulation in all varieties except Paragosa (and this variety show
ed some nodulation that increased with time). Thus inoculation does not seem to be neces
sary for the more successful cultivars now used.
 

3.7.3.4.3 Seed Rates
 

Initial seed rate is important --if all soil conditions are good and there is no
 
weed competition, seeding rates as low as 3-4 kg/ha will produce adequate stands. The rate


2
 
being recommended is 10 kg/ha, which represents 20 seeds .2 
, for Memalong, and 30 seeds m
 

for Harbinger. Higher seeding rates would be more efficient but high seed prices are a
 
determining factor.
 

As noted, ryegrass is a serious problem in the country and where high infestation
 

occurs a higher seed rate should be used. At St. Cyprien (ryegrass infested) a seeding
 
rate of 15 kg/ha provided good competition, a rate of 20 kg was used at Bou Arada (ryegrass
 
infested), allowing good competition. When planting in a well-worked fallow, or after
 
cereals in areas without serious weed problems, a seeding rate of 10 kg/ha is quite adequate.
 

3.7.3.4.4 Time of Planting
 

Early planting favors establishments, but is not a critical factor between mid-

October to end of November. Early planting ensures more forage production. Herbage in
 
regenerating stands which establish with the first rains provides yields superior to those
 
of sown crops, even though differences in seed density make comparisons difficult.
 

At six sites, two plantings were made 25-30 days apart. Invariably, poorer soil
 
preparation and drier soil were encountered at the earlier date in October. Seed set appeared
 
to be about the same, with few observable differences found in the Spring.
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3.7.3.4.5 Phosphate Application
 

In three experiments, 0 and 90 kg/ha of P205 were applied and no differences were
 

This finding was probably due to carryover of P205 from prenoted in subsequent growth. 

vious applications, since phosphorus has been widely used in Tunisia over many years.
 

On commercial plantings and demonstrations, natural stands of medic give a strong
 
(where it should ce placed to establish
 response to phosphate applied on the soil surface 


stands). Phosphate deficiency has been noted when fertilizer is spread and cultivated into
 

the soil below the level at which the small seeds can take advantage of it. Early appli

cation of P205 on regenerating medic is extremely important; allowing it to grow ahead of
 

the grassy weeds that require N for good stimulation. Phosphate at 45 units/ha should be
 

applied before, or during the first autumn rains.
 

3.7.3.4.5 Time necessary before the Wheat Crop
 

Cropping in alternate years is desirable with annual species of medics. becauze
 

of the high "hard" seed content and (usually) prolific seed production. However, when
 

fertility improvement has been insufficient after the first year medic, a decision must
 
In some of the demonstrations
be made whether to grow a second year of medic, before wheat. 


left to regenerate for a second year in succession; that invariably became inan area was 

fested with weeds stimulated by the accumulation of N. Although a difficult task, the
 

weeds can be managed by careful and intense grazing; thus it is preferable to sow wheat
 

after one year of medic with supplement of additional N. One demonstration of 6 hectares
 

has been adequately managed with continuous medicago for 3 years, by careful and intense
 
1974-75 to assess
grazing to maintain dominance of the legume. Cropping will be done in 


fertility build up.
 

3.7.3.4.6 Seed yields
 

Seed yields have been high leading,to good regeneration after cropping; however
 

such results depend upon seed maximization in the first year. Observations in the field
 
Future work will require more precise measureindicate an 80-95 percent "hard" seed level. 


this work was bement in the laboratory, with the results related to location and climate; 

gun in 1974.
 

3.7.3.4.7 Grazing or Cutting in the First Year
 

Grazing or cutting is usually necessary in the first year to help increase seed
 

Growth stage and weather conditions determine the date and
production and reduce weeds. 

intensity of grazing or cutting. Normally, in the first year, grazing should be done in
 

late winter or early spring, before flowering begins. This allows better flowering and
 
Grazing should be avoided at flowering time
prevents or reduces production of weed seeds. 


in the establishment year, since this practice caused poor regeneration.
 

3.7.3.4.8 Preparation for the Wheat Crop
 

The wheat crop is grown in a seedbed prepared after first autumn trains, a prac

tice that requires heavy summer grazing to base the soil, make it easier to work, and take
 

In areas where soil erosion is likely, this process may be
advantage of the dry forage. 

modified: 
immediately after the first good rain, seedbed preparation can be started using
 

As weeds germinate,
an offset disk, or a cultivator, working at 5-10 cm (no deeper). 

that, by the end of November, wheat can be
additional shallow cultivations can be made so 


drilled into a well worked seed-bed.
 

3.7.3.4.9 Yields of Wheat
 

The yields of wheat obtained in demonstrations and experiments have been recorded
 

and comparable results have been obtained in some commercial fields. It seems probable
 

that two or three cycles of rotation are necessary to establish a micro-climate favorable
 

for producing wheat yieles, comparable to those obtained with treatments of fallow + N. A
 

review of the results indicates that there are no constraints to having dominant medic,
 
to fallow + N. In the Mateur deronstration,
a weed-free seedbed, and wheat yields equal 


yields were the same so that there appears to be no N limitations. At Medjez el Bab, on
 

shallow stony soil with some weeds, the progress has been slower. At Enfida, on a dry,
 

site that had grown good medics, there was still a marked N deficiency. At
low fertility 

other sites, where weeds or other problems were present, several cycles will be needed to
 

as a major problem.
get satisfactory yields. Thus management emerges 


3.7.3.4.10 Spontaneous Regenration after Cropping
 

Successful regeneration is being obtained indicating that the cultivar is suit

able, initial management and seed set have been satisfactory and that the depth of cultiva
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tion in preparing for the seed crop has not been excessive, and that the P205 application in the year of 

Yields of forage from regeneration medic (treatments I and 9. Table 3.7. P)
regeneration was timely. 

in earlier establishment generations as shown
indicate satisfactory regeneration. This also occurred 
in Table 3.7.9. 

3.7.4 DATE OF SEEDING OF WHEAT
 

Five years of experiments have demonstrated the influence of seeding 
date on wheat
 

one of these, the effect of
 
yields. Several factors are involved. Septoria attack is 


seeding date on seedbed preparation is another affecting the yields 
because of differences
 

Best stands are obtained near the traditional seeding date.
 in stand and weed infestation. 

is the last half of November and this fits the maturity class of
 

In the coastal areas this 

For INIA 66 and other early maturing varieties, highest yields come
 traditional varieties. 


from December sowing. In the continental inland areas seeding should be done 10-15 days
 

earlier.
 

In spite of its influence,experiments have been discontinued on dates;since 
this
 

to have rain for crop emergence, and it must
 
cannot be manipulated largely due to the need 


Thus varieties must be adapted to the traditional
be done before continuous rairs set in. 

date rather than the reverse.
 

The first step in adapting varieties to seeding date has been the introduction
 

of Septoria tolerance. This removes the danger of Septoria attack when spring weather
 

favorable to attack coincides with the stage of maximum susceptibility of the crop to
 
Nursery conditions
damage. Thus it is not necessary to seed late to escape Septoria damage. 


same conditions.
 are similar to commercial fields so that selection is done under the 


3.7.5 RATE OF SEEDING STUDIES
 

A wheat seeding rate demonstration with 2 or 3 key varieties was made as part of
 

100 kg/ha rate for bread wheat and 110 kg/ha rate
farm demonstrations. Beside the usual 

rate were grown side by side.
for durums, plots with 50 percent higher 


Yield resul.s are tabulated in T. 3.7.R. It is obvious that rate did not affect
 

yield of Soltane or Siete Cerros. INRAT 69 tended to give higher yields at higher seed
 

rate. 
 In most trials tiller production was excellent but during jointing tiller loss was
 

high which may have resulted from low soil moisture. Amel 72 was not influenced by seed
 

rate in two trials although in a third trial it gave 10 g/ha higher yield with higher seed
 

This could have resulted from better weed competition in theis 3-gene dwarf.
rate. 


3.7.6 FERTILIZER STUDIES
 

The program for 1973-74 continued the trend of previous years insofar as N ap
its use. Field response to N is influenced
plication was concerned and the economics of 


and year to year response.
by climate while the economics are a function of prices 


As earlier reported, rainfall was 67-93 percent of the 60-year mean and about 50
 

percent lower than previous year. Distribution was good except in January wnen it was dry.
 

Moreover late maturing varieties ripened prem*3turely because of water stress in April and
 

May. N utilization was generally good. Phosphate experimentation was expanded to study
 

interaction with N levels and its effect alone.
 

Six trials were conducted on time and rate of application of N on durum wheats,
 

3 on bread wheats, 3 on the interaction of N and P205, and 14 demonstrations on two rates
 

In each case yield results were analyzed and test weight established.
of phosphate. 


In all experiments the dominant factor was N application. The results permit
 

the making of the following recommendations:
 

a) In the high rainfall zone. 500 mm, N should be applied according to the
 

recommendations in T. 3.7.R and 3.76 ,with 45 kg/ha being the minimum supplied
 

at seeding. The normal application rate of tillering is 45 kg/ha but should
 

be varied according to moisture reserves. When moisture is limited, quantity
 

to be applied is decreased and if the rainfall has been high it should be
 

increased to offset the possibility of leaching, and denitrification.
 
b) For medium low rainfall areas, below 500 mm, it 
is also best to split
 

the application. The total quantity usually should not be less than 45 kg/ha
 
(sowing time and tillering). Again, the farmer should be flexible and modify
 
the applications according to available moisture.
 

acceptance of these recommendations in terms
It is important to examine the farmer 

of the quantity used in successive years. In T. 3.7.T are shown the number of tons of
 

It can be seen that the use
ammonium nitrate used in the years from 1968-69 to 1973-74. 

of fertilizer has continuously progressed over the period which relfects the increased use
 

of higher yielding, strong-strawed varieties and better management practices.
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3.7.7 1WHEAT VARIETY IMPROVEMENT
 

3.7.7.1 Genetics and Plant Breeding
 

The breeding program continued its development of better quality bread and durum
 

wheats barley and triticales, that are higher yielding, better adapted and disease resistant.
 

The main breeding nursery was sown at Beja and yield trials were conducted at
 

three additional centers. Rusts and Septoria failed to develop because of the dry season,
 
even when artificially inoculated.
 

3.7.7.1.1 Bread Wheats
 

Two new bread wheats were recommended and registered for release. Figure 3.7.A
 

depicts the progress achieved thus far in advancing yield potential. Table 3.7.V shows
 
new bread wheats, Dougga and Carthage, which are compared with
yield performance of the two 


older varieties. Included is a new variety provisionally named Fath, which probably will be
 
released in 1975.
 

. It is some-
Dougga is derived from the cross Klein Petiso Rafaela x 8156 (R)2
 

what earlier than traditional Tunisian varieties. Its yield performance has been excellent,
 
particularly in higher elevations of Northern Tunisia; Septorla tolerance and rust resistance
 
have been good. Carthage is derived from the cross Napo-Tobari "S" x 8156 (R); it has
 
excellent resistance to Septoria and all three rusts. It is of the same maturity at Soltane,
 

but has higher yield potential. Fath, from the cross Cno "S"-Gallo, is a few days earlier
 

than Soltane, and has the same yield and disease resistance, with outstanding grain charac

teristics and bread making quality. Its grain type is similar to Florence Aurore, but dough
 

quality is better balanced. Tablc 3.7.W shows the quality of the present commercial wheats
 
and the new varieties.
 

Due to absence of Septoria in 1974, varieties such as Tanori 71, Torim, Cajeme 71,
 

Yecora 70, UP 301, UP 310, Pak 20, Potam 70, and Jupateco 73 all gave excellent yields in the
 

international trials. However, past experience with Septoria damage precludes their use in
 

Tunisia. Siete Cerros, and varieties later than Siete Cerros, were generally low in yield
 

because of the hot dry conditions at ripening time. Anza and UQ 105 fall in this category.
 
Both did very well in 1972-73; but in this season both performed poorly, although UQ 105 was
 
somewhat superior to ANZA.
 

There were 420 new lines and varieties under yield test. The most promising crosses
 

are reported in Table 3.7.X. Table 3.7.Y shows the populations yielding the best F3 lines.
 
Since these lines were selected from F2 populations which underwent heavy selection for
 
Septoria last year and severe drought in the current year, drought resistant, Septoria
 
tolerant varieties may be expected from this group of lines.
 

3.7.6.1.2 Durum Wheat
 

1974, almost 25 percent of the durum acreage was sown to the newer varieties
 
INRAT 69 and Badri. Although their yield potential is slightly below that of the newer
 
bread wheats, the price differential paid for durum makes them more attractive to farmers.
 
Table 3.7.Z compares the performance of the newer durum varieties with some of the most
 
promising lines in advanced stages of testing. Amel and Maghrebi, both selected from
 
CIMMYT materials, continued to perform well and will be in commercial production next
 
season. Amel 72 appeared the most drought tolerant among all the varieties. Selections
 

from D68-8, D68-5 and D68-1, although late in maturing performed as well or better than
 
INRAT 69. Table 3.7.Z.1 shows zhe quality characteristics of Tunisian durum varieties
 
and advanced lines. The D68's have good semolina color in addition to good yield. All
 
of the advanced lines listed have acceptable levels of disease resistance.
 

In Table 3.7.Z.2 lists the highest yield lines derived from the first year yield
 

evaluation. Most entries are selections from the International Durum Screening Nursery
 
(IDSN), and these will receive further yield and disease resistance evaluation. The durum
 
program is now being expanded to obtain better disease resistance and quality. More then
 
400 crosses were made in 1974, and all of these, plus a collection of varieties and breed
ing lines were grown in the Kenya summer nursery.
 

Table 3.7.Z.3: the best F2 populations in terms of plant and grain type.
 

Due to lack of disease selection pressure, their disease resistance could not be judged.
 



3.7.7.1.3 Barley and Triticales
 

Tunisia grows nearly 400,000 hectares of barley, with the greatest acreage in the
 
aouthern part of the country. It is the second most important cereal crop, following wheat.
 
Virtually all the acreage produces Martin (six row) or Ceres (two row). Barley breeding
 
efforts are modest, and are now in the early stages of exploration for better varieties for
 
introduction and for better germplasm. Table 3.7.Z.4 lists the more promising varieties
 
from preliminary yield trials.
 

The agro-climatic conditions of the barley region are more variable and more
 
extreme than those of the wheat region. As a result different varieties may be neededfor
 
South, Center and Northern areas. The principal diseases,in order of importance are
 
Helminthosporium mildew, Rhyncosporium and the rusts.
 

The best triticalc lines from the Fifth International Triticale Yield Nursery
 
(ITYN) are shown in Table 3.7.Z.5. Cajeme 71 was the highest yielding bread wheat check
 
variety in this test but one of the triticales, Maya II-Arm "S", variety 19 was equal to it
 
in grain yield. Many of the other lines yielded only slightly less than Cajeme 71. In the
 
future, it is hoped that triticale work can be expanded to explore the possibilities of
 
using triticale as a feed crop, as a forage crop for marginal lands, and for its potential
 
as a cereal for direct human consumption.
 

3.7.6.1.4 "On Farm" Varietal Testing
 

Varietal testing and demonstration at the farm level shifted emphasis in the
 
1973-74 campaign. The number of varieties was reduced and a larger number of trials was
 
grown in the continental climate of the non-coastal area. This was done to provide better
 
representation in this area since the response of varieties had been quite different in
 
the two regions. In addition to the larger mechanized farms, trials were located on medium
sized having limited equipment, to broaden the base of extension. These trials were
 
placed in areas with low adoption rate for new technology.
 

Trial techniques were similar to those of preceding years. Two replications of
 
plots 5 x 40 meters were grown for each variety. Project equipment was used for final seed
 
bed preparation, seeding, and weed spraying. The farmers combine was used for harvesting,
 
except when the grain was to be used for seed increase. Nitrogen fertilizer application
 
ranged from 67-90 kgs N/ha depending on rainfall; one-half was applied at seeding, ana one
half at tillering. P20 5 was applied at rates of 22 or 44 kgs/ha with the seed, depending on
 
whether the farmer had used phosphate earlier.
 

Twenty trials were seeded and 19 harvested, with one trial lost to hail. One of
 
the harvested trials showed heavy frost damage, but the results provided !nformation on
 
frost resistance. To indicate the influence of climate on variety response, the 6 trials
 
located in the continental climate and the 13 in the coastal area were sum.larized separately
 
and are reported in Table 3.7.Z.6.
 

The new variety Dougga 74 was outstanding in the continental region, producing
 
33 percent more yield than INIA. It appears to have inherited part of this adoptation,
 
from its parent, Siete Cerros. Both Dougga 74 and Carthage 74 appeared to suffer from
 
moisture stress under dry conditions and may show even better performance in a better rain
fall year. In 1973-74, and over the 4 year average, Siete Cerros produced 20 percent higher
 
yields than did INIA 66, in the continental climate. This variety is growing in demand;
 
Siete Cerros can be grown in this region without the danger of Septoria tht precludes its
 
use in the coastal area. Soltane did not perform as well as in the past in the continental
 
region;however, Table 3.7.Z.6 shows that an excellent average performance in both climatic
 
zones. Compared with INIA 66, the yield of Ariana 66 has been higher in both climatic
 
zones. Florence Aurore has yielded less than INIA 66 in the coastal area, but is nearly
 
equal in yield in the continental area.
 

The relative performance of durum wheats as a class has been better in the
 
continental climate than in the coastal climate. Based on. the fotr year average, traditional
 
durum yields have nearly equalled those of INIA 66 under these more severe conditions, and
 
the newer durums have been eight percent higher in yield. However, results in the coastal
 
area show that whereas the newer durum varieties yielded about the same as INIA 66,
 
INRAT 69 yields were only about 67 percent,and Badri 90 about 91 percent,of INIA yields.
 

The variety evaluation and farm demonstration trials serve the dual purpose of
 
introducing new varieties and demonstrating the package of improved technological
 
practices. Data from the trials provide information on varietal adaptability, and an
 
economic measure of the value of recommended practices in the Tunisian production areas.
 
Thus each trial is a test of the recommendations and a guide to future improvement.
 



3.7.7.2 Seed Production and Technology
 

The program seeks to provide timely delivery of good seed of the best varieties.
I 
This objective has been supported by cooperation with all segments of the Tunisian 

seed
 

program. The Ministry of Agriculture plays a central role through its Seed Control
 

Laboratory, by the framing of seed legislation, and by the establishment of 
a Seed
 

INRAT forms a vital link through its development of
 Certification and Control Service. 
 Breeder's
 
new 	varieties; their recommendation, naming, and registration, and by 

increase of 


The CCSPS and the COSEM contract for seed production, process the seed, 
supply seed
 

Seed. 

to farmers and to the Office of Cereals, and maintain quality standards. The Office of
 

Cereals attempts to anticipate seed needs to balance supply and demand, and to ensure that
 

seed supplied go to the farmer on time and in adequate quantities. The technical Division
 

of the Office of Cereals develops and promotes the new varieties and their agronomy, and
 

stimulates the use of new varieties by the farmer.
 

3.7.7.2.1 Seed Quality Emphasis
 

Major emphasis has been placed on seed quality, since the farmer must have 
good
 

Steps taken by different organizations to
 seed if his operation is to be successful. 

ensure 
that good quality seed is supplied include:
 

Systematic inspection of seed fields, with reports on each.
 

Regular sampling and testing of seed lots prior to distribution.
 

Use of field and lot numbers on bags to accurately relate seed from specific
 

fields to seed lots sold.
 

to assess genetic purity.
Sowing of post-control plots of seed lots 


Sampling of seed lots distributed by the Office of Cereals.
 

Joining of the Government of Tunisia as a member of the International 
Seed
 

Testing Association (ISTA).
 

Serious efforts of CCSPS to strengthen its technical staff in cereals and
 

improve quality control.
 

to more closely meet requirements of the
Redevigning the COSEM seed label 

purposed new seed legislation.
 

To double check quality, the Technical Division of the Office of Ceres13 
(The
 

Wheat project) randomly sampled seed lots being distributed by the Office 
of Cereals.
 

and 1 barley sample, which were tested by the Seed Control
 They collected 72 wheat samples 

However, 35 of the samples fell below the
 

Laboratory and all were found to be adequate. 

proposed seed legislation standards,indicating need for further improving 

seed quality.
 

Suggestions for improving internal quality control systems have been made in
 
The 	development of sound seed
discussions and special reports to the CCSPS and COSEM. 


the 	program. Similarly,

legislation by the Ministry should have a very useful impact on 


the present careful consideration being given to the forming of the Seed Certification
 

and Control Service leads to expectation of improvement in seed quality.
 

3.7.7.2.2 Use of New Varieties
 

The seed prolram has increased its emphasis on new varieties. In 1972-73, only
 

47 percent of seed procuction was in the new varieties; in 1974 it was 68 percent. Simi

larly, for bread wheats the percentage advanced from 37 percent to 45 percent as shown
 

in Figure3.7.B.
 

Based on the report
Increased farmers interest accounts for both oi these shifts. 

44 percent of the
 

of the Technical Division of the Office of Cereals issued in April 1974, 

is now planted with the improved
bread wheat area and 22 percent of the durum area 


varieties. This is a significant gain, but leaves plenty of room for further spread.
 

3.7.7.2.3 Seed Availability
 

to farmers are
Multiplication of seed and its processing bagging and delivery 

Since most of the select seed is distributed through centers
t.!parate operations. 


assessment was made of the distribution program in
an
oi.irated by the Office of Cereals, 

A number of weak points became evident and zuggestions were made to the
late 1973. 


Ministry as to how deficiencies might he overcome, including:
 

to the centers.
1. 	There was some difficulty as to timeliness of seed delivery 


2. 	The storage for bagged seed was limited at the centers and in the seed
 

cooperatives, especially at COSEM.
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3. The incentive for organizations (other than the Office of Cereals) to
 
market seed is limited by the pricing and "exchange seed ratios" as
 
presently operated.
 

4. 	The Office of Cereals could play a more innovative role in the total
 
supply of seeds.
 

5. 	The Ministry of Agriculture could further improve seed quality and
 
increase seed supplies.
 

3.7.7.2.4 Personnel Development and Training
 

Every seed program requires motivated, well-qualified seed technologists;
 
progress has been made in Tunisia toward achieving this objective. However, to accelerate
 
the program --to move beyond the current level of operation and break new ground-- certain
 
needs must be met, including: adding new personnel in a few key positions, assuring that
 
personnel receive training opportunities and providing of adequate incentives and encourage
ment to maintain motivated personnel in the positions for which they were trained.
 

Future staff needs within the key organizations have determined: seed activities
 
have been photographed, and potential training materials have been translated into French as
 
part of this training and development function.
 

3.7.7.2.5 Support to the Algerian Program
 

Visits were made to the Algerian Program primarily to analyse its operation and
 
give advice on steps which might be taken to strengthen the operation, visits to Constantine
 
and Oran were helpful in achieving this task. Through discussions and reports, a base has
 
been laid for further development. Training programs for Tunisians and Algerians seems
 
to be a fruitful area for the future; and other areas of cooperation could be identified as
 
joint training programs are conducted.
 

3.7.7.3 EXTENSION
 

Extension activities continued to be an important phase of project activities.
 
Under Tunisian leadership, the extension program demonstrates the importance of "cereal
 
extension specialists". The regional technicians (most of whom have been trained at
 
CIMMYT) play an essential role in linking research results with their application by the
 
farmers. Two engineers have provided the leadership for extension activities and ten
 
regional technicians have carried field responsibility for the program in their respective
 
regions.
 

Based upon agronomic research and varietal research and evaluation, recommen
dations have been formulated for each region, including recommended variety, proper date
 
and rate of seeding, amount and timing of fertilizer app'ication, and the best weed control
 
measures to a .ply.
 

The 	extension staff encouraged adoption of new practices by:
 

Providing information through mass media (newspaper, TV)
 

Holding meetings with farmers, before planting and harvest, to provide the
 
plan of action.
 

Conducting practical demonstrations on the farmers' fields.
 

Helping to assure that adequate supplies of seed, fertilizer, and weedicides
 
were available and on time.
 

Assisting in implementing the credit program for small farmers.
 

A series of 14 farmer meetings were held prior to seeding which stressed methods
 
of fertilization, seedbed preparation, and variety recommendations. More than 1400 farmers
 
attended these meetings. Prior to harvest, over 1500 farmers attended meetings to observe
 
the new varieties grown under improved technology in the demonstrations. Special meetings
 
were held to show weed control practices and results. The regional technicians also took
 
part in the demonstrations.
 

The 53 practical demonstrations (of 1/4 hectare each) were divided into four
 
sections. The farmer's traditional variety was compared with a recommended higher yield
ing variety to convince the farmer of the value of using nitrogen and and weed control
 
practices. Table 3.7.Z.7 summarizes the demonstration results.
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Although the extension program is not directly involved in supplying inputs, it
 
plays a catalytic and liaison role. Regional technicians and project staff assessed input
 
needs, alerted government authorities to those needs, and assisted farmers in locating
 
supplies.,
 

During 1974, a special effort was made to supply small farmers with seed of the
 
high yielding varieties and assure credit for their supply. It is expected that this pro
gram will be expanded.
 

Extersion results must ultimately be evaluated in terms of yield increases and
 
overall product-ion. Although the project has had an impact on the total cereal program,
 
greatest success has been achieved in the higher rainfall areas of the north of the
 
country. The new varieties of bread and durum wheat have been diffused widely and it is
 
estimated that these varieties now produce 38 percent of the wheat production of this area.
 

In the central and southern areas barley is more important when distributed, the
 
new barley varieties now being identified should increase production of the crop.
 

In 1974, high yielding varieties of both bread and durum wheats were used on about
 
16 percent of the total wheat area, as contrasted with 10 percent of the area last year.
 
In terms of production, these varieties are contributing more than one-third of the total.
 

The Tunisian National Program for Wheat Improvement has been assisted by Ford
 
Foundation, CIMNYT, USAID, FAO, bilateral programs with France, West Germany and Belgium
 
and other international agencies.
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FI 17.IA. PROGRESS IN YIELD POTENTIAL YIELD COMPARISONS 
OF TUNISIAN BREAD WHEAT VARIETIES 
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TAILt. 3.7.A.- Treatmenta used in herbicide trials in Tunisia. 1973-74. 

Commercial Product Active Ingredihnt and % by wt.or wt. / A.I.Kg/ha. C.P.kg.or Stare of 
volume 1/ha. whead!I 

TABLE 3.7.B.- Average yield response in quntals per hectare 
2. 	 4-1 L.V. rater 46 0.60 1.3 1 7 leaf from 4 herbicide treatments!' under the cUrnaUc 

conditions of 3 different Crowing season@ In 
McIlp Mccoprop 58.5 (cstcr) 	 1.75 3.0 1 4-1/2 

Tunisia3. 

-'ancron 1romo.tawnoxeme 50 	 2.00 4.0 kg. 4-1/2 

Type of weed infe,.tation contr"lled & herbicide used 
Most weeds 'lost e.ds 

Actrd M l..xynil 15 * mrcroprop 37.5(t*a salt) 0.45+1. 125 

Certrol It Iuxynil 12 * mtcoprop 36 (ester) 0.42-1.26 3.5 I 4-I/2 

3.0 1 4-1/2 :ea.qon Rainfsl firoad-leaf Wild oats except csaaryincludlng 
re.rulting moisture grass canary Crass 
conditions 2.4-D Suffix Dosanex Dosanex+TokMCPI1 M.coprop 58.5 ( .ter) 	 1.75 3.0 I 7 

QuinE-rexon )icaniba 2.75 * m4 coprop 42.5 0.10#1.49 3.5 1 4-1/2(K .4310 	 1971/72 .08b/ 

Trtlunil- Mtd.th ,,ztliazuron 7) 0.875 1.25 kg 4-1/2 	 Ideal distribution -0.8- 0.6 1.3 
Adequate for both 

I'runtan 22L Chlorutnlurrin 20 * mccoprop 20 2.4*2.4 12.0 1 3 	 wheat and weeds 

Dicuran "liquid" Chlorntoluron 50 2.40 4.8 I 3 	 1972/73 
Cuntinuous until 

Dicuran I'M Ch!nrotoluron 80 	 2.40 3.0 kg 3 April 17 1.8 5.8 6.9 
Suddtn .trcss fol

t)oanx Mtoiur, 80 3.20 4.0 kg 3 lo ,d 

)icuran*Tok (Mix) Chlorotoluron 80 * nitrophene 50 1.6.1.5 2.Okg*3.Okg 3 	 1973/74
 
Excellent early. I 


t)*.ne.Tok (Mix) Mt,ixuron 80 * nitrnphne 50 2.4-t.0 3.Okg*2.Okg 3 	 then light 1.0 !.5V 3.9 5.0 
Moderate stress af-

Suffix, 2,4-1) llrnzoy!pro ithyl 20.l..V.e-ter 46 1.20. 0.60 6.0 1.1.301 6.7-1/2 ter mid-January
p

(S. p.1 rat, zia;.lications) 
Suffi,. 1('I'1l' 1hnt,)>lrop -thyl 20.mccoprop 58.5 1.20. 1.75 6.0 1.3.0 1 6.7-1/2 
(S. par.te applications) (t.st, r) s Averare 	includes all relevant trials including those 
NuV,x II-prp thyl 20 1.20 6.0 I 6 	 with low weed Utfestations, number of trials In 

yield average for 1971/72: 2.4-D 6 trials
* lanuron 12 0.96.0.48 4.0 1 pee-em,(:I,..nd.,r *rrifiurihn 24 Suffix and DosLanex 3 trials
 

foi 1972/73: 12 trials
 
Treflan Trlur.Ian 0.89 I far 14 17
2.0 pee-em. 	 G4.5 1973/74: to trials. 

T*,k ultra Nitr 1.h.n. 22.7 * linuron 6.4 2.5#0.70 11.0 1 pee-em. 	 bl Yield loss due to phytotoxicity. 

c/ Suffix applied too late for maximum yield response0.60 3.0 1 pee-em.20.0 under 1973/74 conditions. 

u/ 3 Icaf " a fa. tillr. 4-1/2 h-af - mid-tillerlng, 6 leaf a end tlltcring.
 
- 7-7-1/2 Iv. ! :.tart juinting.
 

h/ On-e-haLf reconimttndid ck)ta .4 Tribunil. 

http:2.5#0.70
http:0.96.0.48
http:0.10#1.49
http:0.42-1.26
http:C.P.kg.or


TABLE 3.7.C. - influence or seed-bed preparation on grain yield response to hand weeding treat
ments and corresponding herbicide treatments. 1973174. in Tunisia. 

Yields in quLntals per hectare. 

%%-dControl Treatments 
Location & I%.I d-.1 id oi,.'1 All or most ccua-i Avfg. C.V. L.S.D.
 

zoil tim. Non 75rid TTU n Tan. 2.4-) Donan i s
 

treal-d pullvd 2.4-1) puUcd Suffix pulled Suffix Dosanex * Tok S 5% 1% TAFILF 3.7.D.-	 Yields In quintal per hectare from 6 Type I berbicide tr al . 
1973174. Tunisia. 

SI. -C rin 

Soil ininmum 10.3 9.6 11.3 12.7 12.G 17.3 10.5 31.4 14.5 13.9 5.1 6.3 L.ocastion of triala and severitytof weed infestations 
13.3 20.7 6.2 9.113.5 10.9 9.5 29.9

Sol medium 9.9 12.3 10.3 10.4 
No.of paniclcf or 

S1il asimum 14. 23.3 12.0 13.3 13.3 22.9 13.5 38.3 17.6 16.9 6.8 9.8 spikes per m- or %lateur Gou Bo St. No..iv. Le Kef Average 

Avrage 11.4 11.7 11.2 12.1 13.1 17.0 11.6 33.2 *% coverare Arada Salem- Cyprien Douggasoil 

Pont d.i liha 
Wild oats No. 130 tr 3 tr 25 55 

S.)Il mnimum 27.5 25.9 23.4 23.5 26.0 20.4 24.6 27.5 24.4 24.8 12.3 N.S. 
34.2 37.7 38.0 5.3 N.S. [ grass No. 135 te 29 400 175 0 

Soil mcdium 39.9 41.6 37.1 40.1 37.5 39.1 34.5 

33.7 41.0 36.7 37.9 4.7 4.0 N.S. Canary grass No. 195 36 125 150 5 
39.6maiimim 39.2 38.7 38.2 39.6 34.7Soil 	 flroad-ie..vxs - 8 22 10 4 35 3032.934.5 32.7 33.0 30.9 34.2

35.4 32.9Averge 35.5 

Treatments for broad-leaf weed control 

Non-trrated 10.6 42.4 20.6 22.1 29.4 22.5 24.6 

2.4-D 14.6 42.5 16.3 20.7 31.5 22.1 24.6 

MCPP 3 leaf 13.4 42.1 22.2 20.1 29.7 20.7 24.7 

TABLE 3.7.E.- Yields in quintals per hectare from 17 Type IV herbicide demonstration trials. Fancerun 13.0 42.2 19.2 26.1 28.2 20.8 24.7 

Tuni-sia 1973174. Certrsl It 15.7 44.6 18.7 19.0 32.4 20.8 25.3 

Actril M 14.1 40.3 17.6 24.3 29.8 20.( 24.4 
weed nfet,,ation.I! Trealmemns MCPIP 7 leaf 10.0 37.8 17.0 17.7 26.4 22.8 21.9 

Location )" . a 5 C.V. L.S.D. Qnreo1.6 30 1.5 98 
of a -a xO I abIunrxn1.6 qxha 3. 45 1 29.4 73 21.9 

trials o-% ,5 1% Tribuni- 12.9 41.4 17.1 27.6 29.8 21.9 25.1 

1/10 12 115 42 10.9 9.3 11.0 10.8 11.2 12.1 11.8 13.0 12.5 8.2 N.S. 	 Treatments primarily for grass weed control 
TaJerouLne 

Thala 0 3 0 25 10.7 15.5 14.0 - - 14.5 17.5 - - 24.3 N.S. Printan 18.3 42.2 16.0 30.2 35.0 21.0 27.1 

Le Kef 30 0 2 25 24.9 25.0 24.0 26.1 25.8 25.7 25.6 - - 7.2 N.S. Dicuran liquid 19.1 45.8 16.3 27.1 34.8 21.3 27.4 

SIUana 25 0 20 66 50.1 56.6 52.6 55.6 54.4 52.5 55.8 53.6 53.1 4.8 N.S. Dicuan WP 21.4 42.5 14.2 34.4 34.8 20.4 27.9 

SiIlana 10 0 25 25 43.0 43.1 43.1 44.5 44.0 43.5 42.1 44.7 43.9 4.6 N.S. Dosanex 22.6 43.2 19.8 32.0 35.7 25.0 29.? 
b l  

Sxrs 5 3 40 73 3.6 3.2 7.6 3.3 3.3 4.6 4.4 4.7 4.4 32.2 N.S. Dicuran * Tok 18.3 43.6 18.1 40.6 33.0 20.6 29.0 

St.Cyprlie 1 100 5 15 46.7 45.5 46.5 45.0 43.8 45.1 42.0 48.6 43.4 5.7 N.S. Doanex 4 Tok 24.1 45.8 19.S 40.8 33.3 23.8 31.2 
!

Bfj 23 0 87 10 33.6 40.1 41.7 40.0 41.3 40.0 40.1 41.0 44.1 2.8 N.3. Suffix 4 2.4-D 14.1 42.1 16.8 17.0 29.3 23.3 23.6 
-

Bfj 10 7 0 20 45.2 46.3 44.5 50.2 48.0 48.4 48.7 50.8 50.0 7.1 N.S. SuffLx + MCPP 11.9 44.0 14.9 28.6 28.7 25.0 25.5 

Jendouba 20 0 6 40 43.9 45.3 44.0 46.4 44.2 46.4 46.8 46.5 51.4 5.0 N.S. Suffix 14.4 44.7 17.1 24.2 31.1 :4.0 25.9 

Oued Zargt.a 1 0 1 60 31.7 31.3 32.4 31.6 31.0 32.6 34.1 31.0 33.9 3.6 N.S. C.V. 18.1% 7.0% 23.5% 21.8% 11.1% 12.7% 

Mateur 90 1 100 86 8.8 13.2 11.9 16.1 15.2 19.6 24.8 19.3 21.6 13 3 4.8 6.9 L.S.D. 5% 3.8 4.3 N.S. 6.8 4.9 3.9 

Utique 60 90 27 62 13.2 12.0 12.4 15.0 15.8 20.0 19.9 19.1 2.5 13.5 5.0 7.2 L.S.D. 1% 5.0 5.7 8.2 6.6 N.S. 

,lIedjez 40 1 26 60 30.3 - - 34.7 34.8 34.7 34.4 - - 15.0 N.S. 

Teboursouk I 1 0 50 25.2 27.9 27.9 30.2 20.7 29.3 30.4 27.9 32.3 9.0 N.S. v, Trial over-sprayed with 2,4-D which may have Increased phyttooicity. 

Bou A.rada 1 65 7 42 34.1 35.0 34.3 32.8 33.7 35.4 37.6 35.5 37.3 2.6 2.1 3.0 b/ One-half recommended dosage. 

Goibellat / 0 is 0 87 29.9 28.5 29.8 28.7 27.0 27.7 28.3 30.3 29.3 6.7 N.S. c/ Trial over-sprayrd with Suffix. may have caused phytotoxcdly in Sumz 
Average c 28.6 30.0 30.1 30.7 30.8 31.3 32.0 32.0 32.9 treatments due to double dosage. 

Average yield increase - 1.4 1.5 2.1 2.2 2.7 3.4 3.4 4.3 

a/ Rating ts number of panicles or spikes per square meter for grass weeds. 'A of soil surface 

covered for broad-lcaf weeds.
 

b/ Severe frost caused low yields.
 

c/ Average adjusted for missing values.
 



TABLE 3.7.H.-	 Difference between yields obtained on non-treated plots and ytelJs obtained usng 
4 herbicides appUed at the recommended stage of development- and at a stags 

with greater risk of phytotoxicity on 10 cereal varieties at a 	 nits with low weed 
Average yields and yield differences in qIlntals 

per hectare of Soltanc wheat treated with 600 


TABLE 3.7. F.-	 Tunisia in 1973-74. Ilelds expressed In quntals pernfesistlonb/ . latur, in 
hectare. 

grams per hectare of 2.4-D at 4 stages of 
development at s:tes with few weeds. 3 trials 

and 	 I trial in 1913/74in 1971/72 and 1972/73 
in Tunisia. Yield difference of trcz!.J cereal as compared with non-treated Yield 

Yield 244 - D 2.---- ufrix Dictnn )oasanc average 
314 btart of- " 6.1/2 leaf -'f-

-
-l T T7 7 Ti.YTo allVariety non- 4 	 leat- I node treatments

Sage of wheat develop- AverareoLer Av. irom teated treated leaf jointmg	 euffir I leaL-" n-des leaf ' to I node 

nodt 
mint when treated 711727 o7Y73174 1172 12113 

28.0 	 40.0 0.0 0.0 0.0 Bread Wheat
 
4 2 0
 

Non-treated 39.2 

%ld-tl.illering.4-/2leaves 36.7 26.4 30.8 -2.5 -I.9 -3.2 Soltane . .. -6.0 -1.3 "?.0 +t.3 44.0 -0.7 -4.0 41.3 -2.3 41.7 
/ '6.0 -5.5 45.5 6.7 #7.0 35.8Ariana 66 31.3- -2.6 	 -4.7 .0.7 44.0 

#3.4 46.7 -6.0 *2.7 45.0 -3.3 #3.0 -4.0 39.3Finished tillerinr.0 h-wes 35,.4 27.t 40.2 -3.8 -0.9 +0.5 
Tobari 37.3 #0.7

Jointing. 1-1/2 joints 39.1 27.7 40.5 -0.1 -0.3 '0.5 	 *5.3 -1.4 +0.6 -4.n +4.0 -4.7 36.7INIA 66 34.7 -2.7 0 '4.6 
-. 0 27.7-4.0 -4.4 -1.3 	 F.xAurore 28.0 -6.0 -0.7 +2.7 .3.3 40.7 +1.3 -1.4 -0.7

loot 	 3F.2 23.6 38.6 

D)uruiln Wheat 

.1.4 '5.4 46.0 -1.4 -1.0 -1.3 -0.3 *i.4 35.1 

nrat 69 28.0 
Amvi 33.3 -2.7 

-1.3 -1.7 .2.4 *4.0 #2.0 -2.0 -3.3 -1.7 -4.7 2'.3 

b, dra .69 +3.9 .3.2 *4.5 40.2 #3.2 -1.1 #2.2 -1.6 35.9 

Mahmoudi 15.0- 43.7 '5.7 '6.3 .2.0 44.0 .1.7 -5.7 +3.7 *3.7 18.7 

flarivy
 

yields and yield differences in quintals
TAULE 3.7.G.- Average 	 -0.7 -8.7 -2.0 42.0 *0.0 -0.7 24.8 
per hectare of Soltane wheat treated with 6 	 Cre- 26.7 -3.7 +2.0 -8.0 

liters of Suffti at 4 starcs of development at
 
2 sites with low wld oats nfebtation. 1973174 Averave.5
 
in Tunisia.
 

-1.7 +3.2 #3.8 *1.3 #1.2 -0.. .1.9 -0.8 32.3 
varl-t ies
 

Stage of wheat dv1ln- Asvrzaie nf triili Av.dif.from n.treated tlr,..d 34.7 -3.3 *1.2 -4.5 44.0 #2.8 *2.3 -1.4 .2.9 -1.2 36.2
 

ment wh,rn trvated I.ur I 


All cereal 31.0 -0.8 

d, I-z a.tr dJez brat,-its I 
'4.6 -1.9 40.5 0.0 +1.0 -0.3 29.2-lI4 dursm 27.5 .3.0 .2.3 .4.3 


Non-treate d 40.0 30.5 0 0 h-ts
 

MId-till rinv. 4-1/2 lraves 42.4 32.6 -2.4 	 -2.1
 

.0.7 at Average stage of growth listed; varieties differed.
ltnibh,.d till,.rnr.6 leaves 40.3 31.2 '0.3 
hi 	 Ilroad-h-af: 30. soil coverage. Wild oats panicles: 8/sq.m. in variety Amel. 

4/bil.m. in other varieti s. 
Jointui . 1-1/2 ja.10es 40.0 31.0 0 	 40.5 

flor 	 37.3 - -2.7 

c/ Itccommend'd 	 time of application. 

d/ 	Non-tr.at.d yield l.w compared to average of alU treatments, therefore tends to 

mask yield reductions do,. to phyioto.icity. 

(.7
 



TABLE 3.7.J.- Percent 
Soltane, 

weed control In 17 
Tunisia. 1973174. 

herbicide demonotratlons variety 

Treatmefnts 

TABlLE S.7.1.- Percent weed control in , Type I trials. variety Solhane. Tunisia..973/74. 

Weed Species - - a 
t. 

+ 
-

+ 

Treatments Grass weeds 

Weed Species 

r 
6. 
Z~to 

*U 
t 
U, 

, 

t 

E 

siAvena 

AP 
zi 

n 

in cri ia'-7 
ouum m 

-

Phalaris canarensim-

.padoxa 4 P.truneata. 

is 
8 
4 

13 

8 
0 
0 

0 

0 
0 
0 

0 

95 
1 

33 

2 

99 
0 

23 

2 

59 
3 
0 

0 

83 
96 

0 

0 

55 

28 

9 

68 
96 
34 

is 

Avtna steritls 5 9 0 5 1 2 0 1 3 56 64 56 78 54 68 96 98 

Lollum rigtdum 5 0 0 4 1 1 0 2 3 99 99 99 98 98 99 0 0 

Phalarls canarlensis 2 
d 
/ 0 0 0 0 0 0 0 31 0 0 0 0 0 3 2 3 

Phalaris paradoxa + 
P.truncata 6 0 0 1 0 1 0 0 4 5 6 2 0 16 4 3 2 

Itupleurum lancifolium IV 100 100 100 100 32 v1 0 0 100 6 100 S.5 10( 100 83 100 100 100 

Convolvulus orvenls 21/ 98 2 4 v 2 30 
v 

3 7. 5 ov 0 7 3 0 1 0 0 85 76 

umarla parvaflora I! 72 100 100 100 99 100 100 8 
v 

99 26 12 6 5 v 3 70 4 9v 10 

Ldithopermuin arvenve I 
d
/ 33 50 81 98 65 7 35 62 96 90 73 100 55v 1 0 0 26 

v 
0 

Me2lotus sulcata IV 
l 

100 100 200 100 35 100 100 0 87 33' 43
v 

4 3v 2 5v 50 vlO 100 

Papaver rhoras IA' 100 94 75 100 93 93 100 84 84
v 

4 5 v 41 93 2 4v100 100 100 

Torilis nodosa 2-/ 100 95 7 8 
v 
9. 8 8 v 98 100 15 100 56 81 57 76 22"100 98-

a/ Tribunit applied at 1/2 the standard dosage. 

b/ Applied as a mixture. .idolfia 

c/ Separate applications, at raht 12 dlays apart.c vaaeapictostIa't1 asaa'.Serrrardia 

d/ % control figures are listed in order to indicate performance of treatments which were 

not used in the 17 herbicide demonstrations. One or 2 trial 
, 

Is not sufficient basis for 

establishing weed control prformance. 

v Variable control within plots or control differs widely among replications of the same 
trial. 

99 

0 

0 

6 
0 
0 

0 
0 

0 

0 

0 

Iroad-leaf weeds 

BI'nium incrasatum 

Biupleurum lancifolium 

Calendula arvensla
/ 

Chrysanthemum eoronariur 

Convolvulus arvensie!-

Fumsria agraria 

Pumaria parviflora -

Gallium trlcorne 

Melilotus ,.lcata 

Papaver rhoecnalRapit rum r'ugoum -
a 

Ithagadialis stellata 

s-gctum,! 
/ 

Scanndix pectensarvensis 

Scolimus rrandiflora 
Synspis arvensias 

Torils nodosa-/ 

Vaccaria pyramids 

Vicia sp. 

- / 

7 
8 

7 
2 

6 

3 

5 

3 

2 

75 

3 

2 

52 

2 
2 

8 

2 

4 

80 71 60 

100 t00 100 

99 88 95 
98 100 95 

90 21' 91 

68 too 65 

78 t0 65 

100 70 100 

100 100 200 

98 100 98100 00 00 

73" 75' 73 
v 

100 1100 100 

94 60" 90
99 7/0 10 

98 96 99 
100 100 100 

99 84 99 

70 200 82 

100 99 99 

0 
0 

0 
0 

0 

0 

0 

0 

0 

00 

0 

0 

0
0 

0 
0 

0 

0 

0 

1 

48 
v 

99 
95 

0 

27 
v 

3 

30' 

43' 

90999 

91 

96 

25
3 

5 
100 

9 

100 

73' 

7 
82' 

99 
100 

1 

68' 

62 

99 

43" 

9999 

96 

90 

9
95 

0 
100 

10 

t00 

68
v 

0 
30 

91 
90 

0 

2 

0 

48' 

25' 

28'81 

74 

100 

35 
25 

0 
75 

20' 

96 

13' 

8 
76" 

93 
99 

0 

57 

34 

99 

go 

9800 

75" 

99 

8 
88' 

0 
100 

3 

100 

15' 

a Species of greatest economic importance. 

b/ Handicapped by lack of ra&nfalU following treatments. 
v - Variable control within plots. 



TABLE 3.7.K. - Weed control ratings of S recommended treat-
ments on important weed species of Tunimia 
based on observations in 1971172. 1972173 and 
1973/74. 

0-34% - 0. 35-64.% P (poor). 65-79% - M 
(medlium). 80-94% * (C 95-100%..ost Er(ood). 
(excellent). 

-

W eed Species 	 5* - 5 5. igCs 
t_______5_.5 

Avena sterllia 
(wild oats) 0 0 " E P-IM .%1 P P-M 

Lollum rigdum 0 0 0 0 E E E E 
(annual ryegrass) 

Phalaris op. 0 0 0 0 O! 0! P-M P-M 
(canary grass) 

CalctdJia arvess E G-E 1; 0 K E G G 
(Calenila) 

Chrysanthemum coronarium E E E 0 G-E E G-E E 

(cuhry a rnthemum) 
Convolvu lu.s arvensis G 0 G 0 0 0 0 0 

(bLnd weed. morning glory) 

Piumaria op. 
(fumitory) 

% E M 0 0 .1 0 M 

Papaver rhocas E F E 0 P-C G P G 

(p"pPy) 
1tapi~trum rug:osum 
Syn p1-.rvvniis 

andsolurae 
E E 0 E Gnd 

(tSal e,.zcii0frs) 

Ridolflia smg.tum E E E 0 E E E E 
(wild diii) 

Toritis nodoa E G E 0 0 0 0 0 
(h dge pirsl-y) 

a/ 	 Redrucmr ryegrass and wild oats competition often results 
in a striking increase in canary grass. 

TABLE 3..L.- Influence of timinr of ammonium nitrate applici-
lion on average percent control of ryegrass by 
112 dosage of Dicuran and Dosanex. 1973/74, In 
Tunista. 

Values are the average of both herbicides at 

each location. 


,nI.ebe.,n hrrhc lIca-Time !3 7, applicatinOtion ,and tnoi,.mni' nitrog.en 

Trial location - 0 2 4 No 

same day week .- eks werks nmn-trelled 

St. -Cyprlen 	 98.4 ?8.7 99.6 95.7 

09.7 95.8
99.7 98.9 99.2

Mateur 

Average 	 99.1 98.8 93.4 37.4 95.8 

TAB'E 3.7.M. * 	 Cost of herbicide application. avrago increase In yield and value per hectaz. 
and net profit per hectarw In all Type I and U trials and trials in which high 
weed nfestations of different types were controlled. 197:-74, n Tunisia 

Type of weed inf stations controlled 
eds .107 weeds 

Broad-leaf Wild oats excep. incilu,.ng 
canary grass calnary grass 

Herbicide application. kg/ha 2.4-D 0.6 Suffix 1.2 Dosanex 3.2 Doaan-% 2.4 
* T ok 1.0 

o 	 f a t n a 

o pliain dinars/h.-' 1.800 15.050 15.550 18.375 

All trials. average of 22 

Yield increase. Qlhs 1.0 1.5 3.9 5.0 

b
 
Value of yield increase, dinars/ha / 5.200 7.800 20.280 26.000 

Net profit or losslha.dinarsltha 3.400 -7.250 4.730 7.625 
/

Tr weed ratiens 
Averar.e or 5. or more trials or each type 

1. 4.6 8.9 10.9Yield increase. Qlha 

Value of yield increase. dLnars/ha 8.320 23.920 46.280 56.680 

Net 	 profit. dlnarslha 6.520 8.870 30.730 38.305 

al Cost - 1973-74 price for herbicide * 1.250 dinars for appllc.Aton.
 
bI 1973-74 price o' bread wheat • 5.200 dinars/qtl.
 

c/ "lirh broad-lea(' iifc t atioi • 50'. coverare o soil surface. 
- "l:1h -ild oats" nfe.statlon > 50' panicleslm 

"igh most w-eds except canary crass" N 50 paniclespf wild oats or >100 spikes of 
r)erass/m'. 2 

"Ilieh most wee" 	 including canary rrass" m80 spmkes of canary grasslm 

$2.b1 US Dollars • I Ttunibian dinar. 

TABLE 3.7.N.-	 'Ahrat yields obtained on the rotation of annual forage legume
wheat demonstrations. 1973-74 in Tunisia.
 

Yields ino zJintlsha Amount of 

Vari,ty '%-I7 nitrogen in Preceding cropLocality 
r Nr 

53 1st. year medicago
 
1 1 .*. h Saitane 16.64 18.24 49
 
Enil't:a Ariana 66 9.24 14.58 

4
~sSlae 	 I.4 1.4d 
h ubeUat 10.57 13.30 49 

El Arouqsa 19.003 19.00 49 

Casfour 	 18.76 18.76 49 

19.67 23.31 33 2nd.year medicagoGasfour 
medicagoGaafnur 	 18.84 15.36 49 let. year 

I.: Kef 	 12.00 12.00 49 

Sillana 	 - 21.00 53 
Ji-ndouba 2"7.67 27.67 a 

WheatMyu 	 Salem - 27.00 53 

16.80 	 Ist.year medicagoMedjcz Mi Bab 	 20.73 49 
Tc.tour 	 13.20 13.50 53 

Maitur 	 43.00 44.00 73 

http:incilu,.ng
http:nitrog.en


TABLE 3.7.0.- Wheat yields from the 3rd. year sites of &nust forage legume
wheat rotations in quLntals/hectare to the nearest quLntal in 
Tunisia 1973/74. 

Locality and Farm Notable features of rotation Yield 197273 Yield 1973174 

N0 Nr N
N O r
 

Fahs Moderate rainfall 6 I1 17 16 

GoubeUt 	 6 8 11 13 

Fl Aroussa 	 7 9 19 10 

Gasfour (Ijttiad) Low rainfall 	 19 19 

Gasfour (El Bath) " 	 6 14 15 

Medjcs El Dlab Moderate ralnfaU. shallow, 5 10 17 21 
stony soil 

Matcur 	 Good rainfall, fertile, free 31 30 43 44 
of weeds 

Le Kef 	 lluher elevation. excessive 6 8 12 12 
wild oats 

The preceding table gives some of the yields obtained at 3rd. year sites. 
Significant chan:es have taken place in the yields recorded at these sites. 
In gienersl the yittIs have improved as the problems involved in the use 
of the techniques have been resolved. 

TABLE 3.7.P.- Wheat ylc after medic at t.Cyprien and TABLE 3.7.Q.- Dry matter of forage in tons/ha of medicago at 
Smindja c( red with those after fallow, three sites in Tunisia 1973/74. 
Tunisia 4. 

Ist.year medic Medic regen. From fallow before 
Locality (mean of treatm. after crop spring cultivation 

Treatment St. -Cprin SmundJa Teboursouk .,3 and 8) (mean of treat- (mean of treatm. 

ment I and 9) 4,6.10 and II) 
Wheat after 7.4 10.0 10.0 
I year medic 

Wheat after 10.2-6.5 8.3-10 10.5-9 S* Cyprlen 4.7 9.7 3.2 
1 year medic* Nr N0 Nr N Nr N SmLndJa 2.8 6.8 1.9o o 

Wheat after 9.4 10.9 9.3 
fallow Teboursouk 2.7 5.2 4.7* 
(mean of 2 treatments) 

5 	 Plots split and half given the recomnwnded nitrogen At Teboursouk the faUow material was composed of 
treatment as given to hhat on fallow in treatments about 601. spontanco.s medicago. All these trials 
5 and 12. were sampled at the same time, whereas the trial 

at Teboursouk may have been less advanced at this 
time than the others. 

TABLE 3.7. Rt.-	 Average yield in quintals per hetare with the
 
normal se-di e rte and a rate SO-, above the
 
normal seedLng rat- in 16 varivty demonstration
 
trials in northern Tunisia, 
 1973174. TABILE 3.7.S.-	 Nitrogen and phosphate fertilizer recommendations 

for high yielding varieties in Tunisia. 

Varety Number of trials Sedine rate Vin average Murn i uIM. of normal Average rainfall 	 Nitror4n - kg/ha P0 (45%)in min Soil scedng Titlring Total Xgha 

read Wheat - 0iligh 	 fertilit a 45 33-45 78-90 45 

Soltane t0 11.8 34.8 > 500 mm Low fertiUty- 67 33-45 100-112 45 
Stele Cerrus 6 31.0 31.4 
Durum Wheats 400-500 mm High fertility 33-45 22 55-67 30 

Low fertility 	 45 33 78 30 

inrat 69 15 26.9 28.0 
Amel 72 3 37.4 40.5 4.400 mm igh fertility 22-33 22 45-55 30 

a/ Itread thrats normal 100 kg/ha. 	 Irrigated 67 67 133 67 

nor.,sal 110 kg/ha.- mw..i, *.h*Ats * 

a/ Whest crop following well worked fallow or pulse crop. 

b/ Wheat crop following wheat or forage. 

TAfLIL: 3.7.T.-	 Nltroqcn and ph' cphat- fertilizer recommendations
 
for traditioual varitticvs in Tunisia.
 

TABLE 3.7.U.- Quantity of nitrogen
 
Average ra'nfall Nitrnen - kgrlha 1'.,0 (45%) fertilizer used on ce

in mm -ctriiRgh. reals in Tunisia from
Soil 	 t'g 

1968-69 to 1973-74.
 
I mm Iic0 	 22 55 45111ghfertilhty.	 33l'0w fertilityb/ 	 13 33 6G 45 Tons of 

Year ammonium nitrate 
22 44 


Iigh frttl ty 22 30 

Low fertility 33 22 55 30 1968-69 14.330400-500 m nm 

, 400 mm Ilighfertility 22 22 44 30 	 1969-70 16.835 
1970-71 	 23.640
 
1971-72 33.000
 
1972-73 40,000
 

a/ Wheti crop foUowing well iorke.d fallow or pulse crop. 1073-74 43.000
 

b/ Wheat crop following wheat or for;.gc. 

134 



TABLE 3.7.V.- Yield and Aronomic characteristics of standard 
Tunisian Dread wheat varieties n comparison to 
the new varieties - A three year average from 
1971-72 to 1973-74. 

No. 

I 

Name 1 Pedigree 

Florence x Aurore 

Height 
in cm 

130 

Days to 
Nower 

115 

3 year 
average 
yield q/ha 

32.47 

% 
F x A 

0on 
TABLE 3.7.W.- Some of the 

varieties. 
quality characteristics of the T"rhliaa broad wboat 

2 Arlana 120 124 39.59 122 

3 

4 

iso 

Soltane 

100 

105 

105 

113 

38.78 

42.30 

119 

130 
No. Variety 

Test 
weight 
kg/hl 

1000 
kernel 
weight 

Seed 
Types 

UDY 
Protein 

% 
P.K. 

mmites W 
AyVegj pl 

5 

0 

7 

Carthage 105 
N*P-Tob"s"x861 56(R) 
28071 -7M-3Y-7M-OY 
DnuCga 100 
KI. Ict. Rafx8i56(Itl 2 
23997-4Y- IOONI-300Y 
l..th' 100 
Cna"n"-Galio 
27829-19Y-2,M-SY- IM-OY 

114 

121 

108 

45.90 

46.37 

41.68 

141 

143 

128 

1 
2 

3 
4 

5 
a 

7 

Florence 
Arlana 

ia 
Soltane 

Carthage 
Dougga 

Fath 

x Aurore 83.5 
84.0 

85.0 
82.0 

85.0 
84.5 

84.0 

47.8 
38.0 

40.3 
38.8 

36.8 
38.5 

49.7 

IB 
2R 

lR 
2H 

28 
2R 

ID 

14.86 
10.87 

14.57 
12.95 

12.50 
10.91 

13.49 

>120 
80 

>120 
2120 

63 
>120 

82 

310 
169 

195 
230 

291 
302 

271 

1.7 
0.7 

1.0 
2.7 

3.1 
3.5 

0.98 

8.8 
2.6 

3.7 
7.3 

8.4 
7.8 

4.1 

0 Fails - Average of two years; it is hoped that It will 
rtssati'r'd after three years yield evaluation in 1975. 

be 9 B * amber 

l big in 

seed. 

size. 

R 

2 

- red seed. 

" medium size. 

TABLE 3.7.X.- Promising crosses in thestages (Tunisia 1973/74). early yield testing TA13LE 3.7.Y.- Promising new cro)sses n
ulations (Tunisia 1973174). 

the segregating[ pop-

No. 

1 
b /  

Cross and Pedigree 

Pato x CC - Inla 
C%*-I021-7IU-IOLij-0J 

Variety 
No. 

1973/74 

112 

Yield 
q/ha 

46.90 

Soltlane-___ 

105 

No. 

I 

2 

Pedigree 

fn(Yt. 48xK58-N/Fr-KdxGb)Contichis 

- Mnr-8156 

Cgn x Kal-lb 

7 

Cross No. 

C.M-14781 

C..-15133 

2 

3 

4 

5 

S/ 

On-Tob x Nuri 
CM- 1593-3.111-2 uJ-01 

Tob"S"-Np x CC  Lnia/Cha. 
CM'.-5541*34 T- 0Y.- 0."ch-O0iJ 

Tob - Cnu"'*," x 7C 

CC - Irn" "' (Cno x EI.Gau-
-So;s64) :I05G5-.2.- l',ch.-4Mch-OGe0 5'.Ic,-0l c h 

nl'r-Th s-.N,8l.-To' (.y54-
T1011 x An )-/ -,C 
307:iG-G 1tj- T-4 lI,-oIJ 

139 

222 

294 

247 

164 

12.65 

49.05 

44.05 

45.20 

45.90 

100 

106 

102 

95 

3 Cal x V5OE-KaI3 
4 ljG2-Ca0xY.0 V- KaI

3 

5 Cha R*-Ai.G67 

6 (Bb-Gallo/Cnc- Son64xlib)Pato(l) 
r.Ofn/I',","-.its.foSp't 4,7/Gb-LxV902 7 

lion 
8M1S,2I)IXO~a 3R.M,an-0-i.N'(a115r70 

9 vt qux I ,:Anm 

10 PVI8A-CnG&sxCaI 

11 PVI8A-C'noGI; x Carthage"a" 

Cl- 15668 
C%1-15739 

C%1-15818 
C-16163 

C.N.- 1G209 

CNI-1G843 

CM-21466 
CM-21467 

a/ S,. .d on l' c-inparison only in trials which 
n1 .. d t th .mita th,:re!ore does not always
,.)rre"p.d .,li .sercrg, yield valu.s. 

c/ 
MIMnini.t,-rs in tlh1,tdin 

Pi-n figs n-stsalculaled being a 
po 
poor trial. 

C:; 
M' 



TABLE 3.7.Z.- Most promising durum lines In advanced stages of yield testing in comparison to TABLE 	 3.7.21 Some of the qualty characteristics of the Tuisian davin waithe newer durum varieties (Tunisia 1973/74). e.-e onth e d c -
eiles and advanced lines. 

1973/74 1972/73 Av-rae of 2 years 	 Tet 1000 S Protein Colaus 

VarityQh 
 INA 	 Qha INIT-' No. Variety weighti T~ 111A7-/4'hT/wc-ight 	 kernel Yellow % -.emo- DryQ/a INLA b erry UD li/ne dough 

I INRAT 69 	 34.4 100 33.80 100 34.12 100 I INRAT 69 85.0 	 45.6 5 16.57 4.25 2.79 
2 ladri 
 32.30 94 30.89 91 31.60 93 2 Badri 84.0 	 49.5 5 17.70 1.00 0.54 

3 Amtl 72 	 40.15 117 35,.11 104 37.G3 110 3 Amel 72 82.0 	 56.6 12 16.76 2.10 1.75 

4 .aghrtbt 72 	 38.3G 111 3.56 108 37.43 Ito 4 Maghrebi 72 	 80.5 42.2 3 15.05 2.85 2.43 

5 C~~'A~~iD2G10) 	 5 Gs"s"-Cr"s" 27687-9M-4Y-3M- 85.0 52.27 39.814 110 :38.8as 122 39.35 	 32 14.65 1.60 0.762 664-! 	 .. 4Y-3M-2'2-0%6 226 2Y-ON16 215G4- L X s" /-(St w -G d U allx-4w 6 St464) 	 6 2'-21 4 AA"s "fTStwt 6-dG d B BaU L6 Iwr-64- i St- -St4b4)McxD7 79.0 52.671M) 41.14 Ill 36.83 107 38.99 
8 16.72 2.10 1.57 

28953-1) x6-200-IA-33A-0A-(BD 2019) I10 DM x69-200- IA-3TA-OA
7 AA"s"LAK.-LO390xCh67. 83.5 	 49.1 8 15.58 1.75 1.267 AA" '/. .,t I.-1.D390xCh67D317,f 2'A)Mx6*"DI3G9-2A-AIA 40.85 117 46.76 123 43.80 120 7 lAG9-33 - 85
 

- h -38 
 DG8-I-3A-lIA-0A 82.0 38.7 2 15.73 4.15 2.52 
- 1708/ 7 211)1750 33.29 95 43.94 I1 38.62 104
2(,8- I-' .A -IA-OA8.5 	 9 L)68-l-93A-2A-OA 83.5 41.2 	 4 14.28 2.50 1.574. 	 4 1.2 250 .7
9 T?\'.,2-.1141/h552- Bbsi. S52)aD 10 D68-8-6A-IA 82.5 	 43.0 11 14.47 4.00 2.61
- 270z17 im750 30.19 86 45.67 
 123 37.93 105
 
1)G8-1.ntIA-2A-0A


10 IIIi41 '-ii)J70'j/ It,1705i53AII. 5-Kyp Kamb) 36.42 104 47.68 132 42.05 
it V68-8-6A-3A 	 83.0 42.1 15 15.17 3.50 2.79118 

I)GU-It-
G.A-IA
21 11111119-iIi)7ORIill)1705(53Af. 5-Ky' Karnb) 37.56 107 51.81 131 	 12 D68-S-18A-2A 81.5 43.0 23 12.89 4.00 3.15I)8-8-GA-J,.\12 	 44.69 120 
12 53,I-.S.,- , Ka.nbx1l2D705(flDI708-11DI419) 	 13 Mhod32.73 	 102 43.12 109 37.93 10G 413 MahmOudi 	 .7 158-.',-	 84.0 41.2 4 3.07 1.5718A-'A 

14 Cocorit 71 81.0 	 40.3 
 2 - 1.75 0.97 

S 	
15 Jor C.69 82.0 43.5 - 2.794 ha..d tin yield comparisoe 	 0 2.22only in trials which included both varieties; therefore


does not always correspond with average yield values.
 

TAIILE 3.7.Z 2.- Promising durum lies in early yield evaluation(Tiunisia 	1973/74). TABLE 	3.7.Z3 .- Promising durum segregating poplatims 

(Tunisia 	 1973/74). 

Yield a 	 ___V. No. Cross Qlha INRAT 69 No. Cross 	 Cross No. of 

Number SelectionsIV-5 	 Mith"s" xJo"s"-Cr's" 41.26 124CM-5769-151-OY 
' 	 I Amel-72(RD1419 x BD1708) D72-1 i8IV-7 AA"s"-4Pc"s 33041-16Y-3%1-3Y-OM 41.73 125 

2 Arel-72 CINRAT69 a BD1705) D72-3 17 
IV-11 61.130-L.dsxaGI1;l /Cs"s" 42.44 127CM-493-1M-IY-OM 

3 Brant"(INIAT69 x BD1705) D72-7 20IV-20 	 S ork"s" t 2 41.77 125 
4 AA'a"(1D1419aRD270 ) D72-21 1?V-2 	 Cr"s'xT. dic V. Vernum-GII "s" 44.42 137CI- 199- 29M* 1Y-IN.O- y 5 DNx69*200- IA- 1A(INP.AT695BD2705) D72-47 19 

V-3 	 AA"s"(Cp'.I-GZ.Tc IByE2-Tc)/31810 41.11
C..1017?-37%M-0Y X6 	 127 DMx69-200- IA-40A D72-50 18 
V-14 D. Our-Jm S. 15-Cr"s" 41.38 
 128 	 fl53AU.gKyp Kamb)RD1751"7D33312-7Y-2M-1y-9M 
VI-5 	 7 DMzG9-200- IA-40A(INRAT69xBDI705) D72-51 i1iHi-Ma-i981xK.oy)338-CC/23DI419 35.75 123
D.67-2-20A-SA-2A 

8 f lhiDB8xKyp) (1D981-BBI-HD981)J D72-70VI-6 	 Flanui:o" " Ms.0106. 35.81 124 18 
2758i2-18M-122'-5\I-500Y-0\ TS53An.SxKyp Kamb)n3D1751 "7 

3	 9 MRATGOx(Syn.Mahxl.D34I1 (r D72-100 24VIII-8 rAA"ICp -3-(;ZxTc /ly 2-Tc "7 Pg" 44.35 120

M- 10162-T,\1-O " 
 INItATG9- ID)705-
 10 INRAT69x(S):n.1 ahxLD341)lCr~'o"- D72-103 30 

11 r(IID98xKy) (13D098I-B-BD981)_. D72-105 21
a/ !% bauied on )i,2ldcomparison only n trialo which Includedboth v.rutcs and th,-refore dc&s not always correspond C'r"*s"-AA"s 

12 (AA"s"/LU357-Tc 2aGll "s")1)adrt D72-110 22with avvr.it, yield valu, s. 

http:AA"s"(Cp'.I-GZ.Tc


TABLE 3.7.14.- Prom s g burley varieties under yield evatuatlon (Tunlsa 1973/74) 

Ccuntry 
Of 

rieen 

Tunts 
Yield 
Q/ha Martin.-

Harouta 
Central 
Tunisia 

Number 
of days 

to flower 

Height 
In 
cm. hordi 

bo 
Helm. 

TARlE 3.7.15.- Beat triticales h the thlTy in eomapistm 
t. the beat wheat check and the tlIUcala checks. 
(Tunisia 1973174). 

I2 

3 

4 

5 

6 

7 
a 

9 

10 
11 

12 

Gem six rowJulia two ro. 

AlgerlUnion two row 
385-2-2 

WI. 2197 two row 

Giza 120 sit row 

(lanif de six row 
Crigon 
V1.2231 two row 
Cf. 13101 ix row 

WI. 2291 two row 

leld, 16 six row 
Martin six row 

Cerea two row 

U.S.A.Ifollnd 

France 

Australia 

lgypt 

France 

Australia 

Australia 

Fg yp 

Tunista 

59.0057.59 

5G.67 

15.83 

55.72 
52.05 

54.05 

69.00 

65.10 
49.3G 

49.80 

120
117 

IIs 

113 

113 
305 

110 
10. 

lut 

100 
100 

101 

8
119 

-

75 

78 
111 

78 
8552.91as 

93 

97 
100 
70 

123
123 

134 

111 

119 
129 

119 
124 

11 

120 
124 
122 

115
100 

105 

95 

110 
120 

90 
120 

110 

t00 
110 
105 

30MR
5-It'IR 

10 

3OMS 

80t 
-

SR 
IOR 

50S 

90S 
30.MS 
IOR 

8NIS 
SMR 

5S 

2M R 

5S 
2MR 

4MR 
Tr.R 

Tr.MR 

251R 

GMS 
4M1R 

Number 
V. No. Crss of days 

to flower-
Ing 

19 Maya II-Arm"S" 124 
X-2832-24N-3 .- 7N-4M-0Y 

9 1a. Il-Aren"' 124 
X-2802-38N-3M-6N-41-OY 

to Maya lI-Ann"9" 125 
X-2002-75N-2' -7N-IM-OY 

13 Moya 11-Arm"s" 125
X-2802-33,'-5.I-6N-6%-0Y 

4 tnia-Arm"'" 12G 
05XI643-2N*-2(M.-0Y 

10 Ca-me "71 tlread wheat) 125 

7 Cinnamon 119 

5 Armadillo 124 

Yield 
Q/ha 

42.13 

41.67 

41.53 

40.47 

39.33 

42.07 

35.47 

29.87 

S Yield 
CJ Rank 

100.14 1 

99.05 3 

98.72 4 

96.20 5 

93.49 6 

100.00 2 

84.31 16 

71.00 22 

a/ 

bl 

'. batd on yield comparlon only in trials which Incladed 
dovs not always corrtspond with avrrage yield values. 

lcitm. o Itrlmtnthesporium. 

both varieties and therefore 

TABLE 3.7.17 Summary of remits of practical demonstrations. Tunsla 1973/74. 

TABLE 3.7.:6 . Avero:re ytelJn the coastal climatic bote and n the 
clima ylen-n t qu tal per h-ctBre ad perceot of 
cealacdon,rat onIn farms nontlrprtheran percntsia.of 
cereal . nlonntrtihna on formslin northern Tunisia. 

continental 
ila 88 in 

73 . 
273174. 

Dread Wheat 
V8 
Varlile 

Location and Number of Trial* 
Tun.. laiaerte W0b0 1 3ieja iUllas 
trials) 42 trials) i2 trials) (5 trials) (S trials) 

-,% - U-.9-ie-N j-i. ie-0. 0 ". ]e- . 0 -1- lie . 

Jendoubs 
( - ) 

0- f Ie-N 

L.* Ker rLseerae 
(5 trials) (2 trial.)
0-N 1te *N U - Ie- r 

Variety 
NI..of locati 
in each zone 

cent.1.1(,0. 

Avrse. vtld 
-os!.t-t:onti. 
zone tone 

% of Int 
Coaai 

.ne 

64r
I 

Cont. 
.one 

lois 

Soltare 

13.8 

23.7 

29.3 

29.7 12.6 22.8 12.3 

11.2 

18.5 30.9 34.5 

18.0 

17.2 

25.3 

26.3 

7.5 10.0 

11.0 14.5 

Ilread Wheats S. Cerros 14.0 24.6 8.4 12.8 8.1 1U.8 

Inia 16 
Florence Aurore 
Aran. 61 
Tobasri 
Soltan. 
S'i C-ros 
Carthaie 74 
lxmcea 74 

Mruoi %Vseats 

13 
13 
13 
13 
13 
2 
7 
7 

5 
1 
6 
3 
G 
6 
4 
4 

31.8 
26.3 
31.6 
31.7 
34.6 
37.3 
33.1 
35.2 

21.5 
21.1 
27.3 
31.5 
25.3 
31.0 
31.7 
38.6 

100.0 
82.8 
!1!.2 
102.8 
108.9 
".0 
9.1 

107.S 

100.0 
98.1 
107.8 
102.7 
93.3Avreyil
122.0 
109 
132.9 

FI.s Aurora 

Average yield 

of all bread 
wheat trial 

O.rum wheat 

varieties 

21.2 23.1 

19.5 24.2 

(8 trIals) 

14.1 17.0 

13.4 20.0 

(3 trials) 

9.1 14.5 

10.7 24.7 

- ) 

24.3 20.5 

27.6 31.5 

(4 trials) 

17.0 21.4 

16.5 24.4 

( trials) (2 trials) 

7.5 10.0 

6.6 12.0 8.1 13.8 

(2 trials? (10 trials) 

Inrat 69 
Hadr 
A r. 72 
M.chrib, 

M.a.hmouil 
1) 77 
Syndouk Mamuoudl 
Chili 

13 
13 
13 

9 
4 
4 
1 
I 

6 
6 
6 
4 
t 
0 

2 

26.0 
29.7 
31.6 
29.2 

19.8 
20.9 
24.4 
28.9 

24.6 
21.0 
24.9 
27.0 

18.9 
-

41.9 
14.0 

93.6 
93. 
99.5 
95.1I 

67.1 
65.0 
70.3 
72.7 

96.8 
97.5 
98.2 
92.8 

65.8 
-
94.3 
80.1 

INRAT 69 

Bedri 

ChiU 

MIhmouili 

20.5 

20.9 

19.1 

19.8 

22.5 

20.2 

19.1 

21.6 

19.0 

16.6 

23.4 

21.4 

21.3 

18.5 

Is.$ 

26.8 

32.6 

19.7 

19.0 

16.7 

11.8 

16.0 

25.3 

21.8 

15.2 

19.0 

14.0 15.5 

9.8 11.0 

7.0 9.0 

9.0 11.0 

5.0 8.0 

11.1 17.1 

8.0 12.5 

Marleys 

Martin 
Cere. 

3 
3 

1 
1 

27.9 
25.1 

26.6 
30.1 

79.3 
68.4 

12J.6 
107.8 

Average yield 
of all durum
wheat trials 

20.1 20.8 17.8 22.4 18.8 26.3 15.8 20.3 11.9 13.2 7.0 9.3 8.5 14.8 

i/tes 
Sera. 

In the continental climatic tone: Le Kef. Tajeroutne. Lb2baKsour. 
Sililan and Thal&. The rest were in the coastal climatic zone. 

a 0-N
-N 

Re-N 

* 0 nitrogenR nitrog 

Recommended nitrogen 

b/ Percent of tla is based only an t-las which contained both Ina 66 and 
the variety being compared. therefore. It differs from the comparison 
of average yield In all trials. 

(a 



3.8 Iraq
 
3.8.1 INTRODUCTION
 

Iraq lies between 29 and 370 North latitude and 38a48 East Longitude and the
 
climate ranges from arid to semi-arid (southern and middle zones) to high rainfall in the
 
northern hills. Rainfall varies from 50 mm in the southern most desert to over 1,000 mm.
 
in the northern hills and usually occurs during the winter and spring months (November-

April). Summers are dry and hot and humidity is generally low while in winter it is high.
 
Temperatures 	usually range between -8 to 510C.
 

Table 3.8.A provides estimates of area, production and yield of wheat and barley
 
for 1973-74.
 

The table indicates that crop yields are extremly low under rainfed conditions
 
in the North; because most of that region has scant rainfall that is uncertain and erratic
 
in distribution.
 

Over 80 percent of the irrigated wheat area now produces improved varieties such
 
as Mexipak, Inia 66 and Jori 69, whereas in the low rainfall area, they are grown on about
 
15-20 percent of the wheat area. Within the entire wheat area of Iraq, about 60 percent
 
is sown to improve high yielding varieties. Improved barley varieties (Baladi, Baladi 265,
 
Arivat, California Mariout, and Numar) occupy about 30 percent of the barley area.
 

The promising new varieties of wheat such as Abu-Ghraib-l (Sonora 64 x Klein Ren
didor) Abu-Ghraib-2 (Lerma Rojo 64 x Sonora 64)x (Klein Petixo x Rafaela) and Nur 70 (bread
 
wheats) and Cocorit 71 and V-0229 (durum) are being tested extensively and are under initial
 
multiplication. In addition, many varieties and advanced lines from the National and Inter
national Breeding Programs are under observation and selection.
 

The new barley varieties, Giza 120, CM67 (6-row) and Weibull's Wing, Sarla, Clip
p:r and Magnific-102 (2-row) brewing types appear to be promising and are under initial
 
multiplication.
 

The production levels indicated in Table 3.8.A are almost sufficient for the
 
country's needs, and no imports are envisaged. There are no support prices at present.
 

Only about 10 percent of the wheat area is fertilized (mainly under irrigation);
 
due to the high price of fertilizers, prices (per ton) in 1974 were: 21 Iraqui dinars
 
($70.00 US) for ammonium sulfate, and ID56 ($185.00 U.S.) for T.S.P. Recently, the Go
vernment has acted to reduce fertilizer prices by subsidizing 30 percent of cost, and it
 
is hoped that larger areas will be fertilized in 1974-75. The barley crop normally re
ceives no fertilizer, because of lodging susceptibility of the varieties grown. Experi
ments are in progress to test the effect of fertilizers on the new semi-dwarf lodging re
sistant varieties: Numar, Arivat and Giza 120.
 

Since most of the wheat is grown under conditions of scarce rainfall, more ma
terial is needed for selection for drought resistance.
 

The triticale nurseries provided seven promising lines for yield testing against
 
Mexipak and Beladi-265 barley. The three best triticale lines were (Maya II x Arm "S"
 
line 14), (Inia x Arm "S" line 47) and Maya II x Arm "S" line 50), which have been picked
 
for further trials and initial increase.
 

TABLE 3.8.A.-	 Area, productlon and yield of wheat and barley 
1973-74 in Iraq. 

Area Production Av. Yield 
Crop 000's .000/T kgs/ha 

has 

Wheat 

North Zone (MRimrd) 1595 1042 653 

Middle Zone (hIr.) 522 531 1017 

South Zone (Irr.) 132 135 1026 

T o t a 1 2249 1708 759 

Ilaricy 
North Zone (lainfed) 464 362 780 

Middle Zone (Irr.) 323 319 988 

South Zone (Irr.) I16 109 942 

o t a 1 903 790 875 

138 



3.9 Jordan 
Agriculture is recognized as the foundation of Jordan's economy, providing
 

direct livelihood for one-third of its 2,000,000 people. The total area of the country
 
is approximately 96,000 square kilometers, but only 10,000 sq. kms. are cultivated and 94
 
percent of this area is rainfed agriculture.
 

Wheat has always been the principal field crop, both in acreage and in total
 
grose value. It forms the primary diet of the people and is adapted to growing under re
latively dry conditions. Barley is the second most widely grown crop, and is the main
 
crop for animal feeds.
 

Unfortunately, the yields of wheat and barley are among the lowest in the world;
 
on the average, wheat yields are 650 kg/ha and barley yields 700 kg/ha. The principal
 
reasons for the low yields are sparse and erratic rainfall, coupled with inferior farming
 
practices.
 

Average annual production of wheat is approximately 150,000 metric tons. Domes
tic consumption is about 280,000 tons and seed need for the succeeding crop is about 20,000
 
tons. Thus Jordan has to import about one-half of its consumption. Per capita consumption
 
is estimated to be 140 kg/year.
 

Wheat requirements are expected to increase, in view of factors such as an annual
 
population growth rate of three per cent, and the shortage and increased prices for rice
 
and other cereals.
 

Wheat production,because of its dependence on erratic rainfall, varies appreciably
 
from year to year, but barley production remains relatively stable at 60,000 tons/annum.
 
Barley production almost matches consumption, since the crop (used for animal feed sup
plements) finds less use in years of poor harvests and greater use in better years.
 

Jordan can be divided into four major divisions on a climatological basis. The
 
climate is usually cold during the winter and virtually all the rain occur in the period
 
from November to early April. Summers are hot and dry. The four climatic regions are:
 

(1) The western coastal plains: Typically Mediterranean climate, with an
 
average rainfall of 350-600 mns. Average maximum summer temperature is 34*C and average
 
minimum winter temperature is 50C.
 

(2) The highland regions: Rainfall ranges from 300-600 mms; average maximum
 
summer temperature is about JOC and the minimum winter temperature averages about 20 C.
 

(3) The Jordan valley: Extends from 197 to 394 meters below sea level; rain
fall ranges from 50-350 mnns. Winters are warm with an average minimum temperature of 10

0 C,
 
and average maximum summer temperature is 400 C.
 

(4) The easterly desert region: Annual rainfall is very low, ranging from 100
250 mms;diminishing to zero in the more easterly section; average maximum summer tempera
ture is 390C, the average minimum winter temperature is 2.5

0 C.
 

Wheat and barley production areas fluctuate appreciably, depending on the amount
 
and distribution of rainfall. Wheat and barley occupy about one-half of the total culti
vated land, usually under rainfed conditions. Wheat is grown in the 250-400 mms. (10-16
 
inches) rainfall areas while barley is grown in the dryer areas which receive 200-300 mms.
 
(8-12 inches).
 

Table 3.9.A shows the acreage of the principal varieties now grown.
 

The breeding program emphasizes the development of new high yielding varieties
 
with early maturity and resistance to drought "nd diseases, mainly stem and leaf rust.
 
Breeding research is done at three stations: Deir Alla(which is irrigated and located in
 
the Jordan Valley); Jubieha (in the highland region, rainfed, with average of 450 Mns of
 
rainfall) and Shobak (in the marginal highland region, rainfed with average of 300 mns. of
 
rainfall.
 

Many promising new materials are now under test; each year a large number of
 
crosses are made between local and introduced varieties. Additionally, new advanced lines
 
and other materials are selected from international nurseries. To reduce development time
 
for the new varieties, two generations are grown per year. In the winter, the nurseries
 
are sown at Deir Alla and a summer nursery is grown at Shobak (alt. 1,500 m.a.s.l.).
 
Selection ia based principally on high yield potential, early maturity, resistance to
 
drought, medium height (80-90 cms.), resistance to rusts, resistance to lodging, and
 
other criteria such as seed colour, size, and texture.
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However, the
Jordan has no established pricing policy for wheat or barley. 


Ministry of Supply initiated a program in 1974 to purchase wheat from the farmers at the
 
Since this is approximarelatively high prices of $160-$170 U.S./ton at the farm gate. 


tely equal to world market prices, the farmer is in fact being provided a better than
 

normal price at delivery time.
 

small amounts
Chemical fertilizers are not used extensively on wheat in Jordan; 


of ammonium sulfate and superphosphate are used, but only on about 2 or 3 per cent 
of the
 

acreage. Barley is rarely fertilized. The high cost and non-availability of fertilizers
 

at the right time, plus the unpredictability of rainfall, are considered the main deter

rents to fertilizer use.
 

Among the problems that curtail wheat and barley improvement are shortages: of
 

trained personnel, of field and laboratory equipment and of seed production farms for
 

multiplication of foundation and registered seed.
 

Other needs include the development of staff for seed multiplication, and the in

actm3nt of seed laws to ensure the quality of seed offered for sale.
 

T.. 3.9A 	 Areas occupied by the principal commercial
 
varieties of Jordan in 1973-74.
 

Crop Total Area Varieties Area in
 
(has) has.
 

Wheat 200,000 	 Horani Nawawi (durum) 100,000 

Flcrence Aurore 8 70,000 

Gabo 8,000 

Deri Alla 7,000 

Mexipak 5,000
 

Unknown varieties 10,000
 

Barley 80,000 	 Arivat 18,000 

Ogalitsu 20,000 

Local varieties 42,000 
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3.10 Turkey
 
3.10.1 INTRODUCTION
 

For the second consecutive year (1974) Turkey's wheat production fell below
 
consumption. Production was estimated at 9.5 million tons, harvested from 8.5 million
 
hectares --an average yield of 1.1 tons/ha. Thus, Turkey must import 1.3 to 1.5 million
 
tons of wheat to meet consumer demand. Wheat production was low primarily due to scarce
 
fall and winter rains on the Central Plateau. However, the spring wheat areas of the Me
diterranean and Aegean coastal areas and the Thrace region received adequate rainfall and
 
produced good crops. Unfortunately, these regions produce only 20 percent of Turkey's
 
wheat.
 

The sub-normal rainfall persisted through the fall of 1974, resulting in poor or
 
delayed fall germination for the 1974-75 crop cycle.
 

A demonstration program by the Wheat Research and Training Project was initiated
 
in the spring of 1974, in cooperation with the Ankara Province Extension Service. Using
 
inputs and machinery available to the farmers, the program is designed to show that mana
gement practices recommended by the Wheat Research and Training Project can produce crop
 
yields that double the national average. The demonstration project involves both research
 
and extension personnel and also serves as a training base for extension personnel and
 
farmers.
 

3.10.2 BREEDING AND VARIETAL DEVELOPMIENT
 

The four main breeding stations of Turkey are located at: Izmir, Eskeshir,
 
Diyarbakir and Ankara. Primary research responsibilities are coastal spring wheat area
 
(Izmir) the transitional zone (Eskeshir), the durum wheat region of South- eastern Turkey
 
(Diyarbakir), and the winter wheat.region of the Central Plateau (Ankara). Additional
 
wheat research centers are at: Adana, Antalya, Adapazari, Istanbul, Samsun, Edirne, and
 
Erzurum; serving mainly as selection and testing centers with little crossing work done.
 
These eleven centers comprise the National Wheat Project, with Cinkora serving as coordi
nation center.
 

3.10.3 SPRING WHEAT IMPROVEMENT
 

In the coastal regions, improved high yielding variety (IIYV) spring wheats are
 
grown on approximately 60 percent of the acreage. Penjamo 62 continues to be the prin
cipal commercial variety representing 90 percent of the HYV area, thus the region is al
most a mono-variety culture. The Izmir Center has been concentrating on producing replace
ment H.Y.V's of spring wheat.
 

A uniform spring wheat yield trial was begun in 1972-73, and has now been grown
 
at all spring wheat centers during the past two years. This variety trial is designed to
 
identify lines of high yield potential, broad adaptation, and good resistance to the pre
valent diseases (stripe rust and Septoria). Table 3.10.A shows the varieties that appear
 
to be most promising, based on two years of testing.
 

Each of these lines is being multiplied in 1974-75 and submitted for registration
 
In 1975. The proposed names may be changed by the registration committee.
 

Ciguefa and Ciguefia "S" have consistently outyielded Penjamo 62 by 10-15 percent.
 
Cigueha and Ciguefia "S" are resistant to stem rust, but are moderately susceptible to
 
stripe rust and Septoria; both lines have large white grains, a character prized by the
 
Turkish farmer --thus rapid adoption is anticipated.
 

Nur 70 is being considered for release, even though its yield potential is only
 
equal to that of Penjamo 62. Nuri 70 is susceptible to stripe rust and moderately suscep
tible to leaf rust and Septoria. Again, its white grain is likely to ensure its replacing
 
part of the Penjamo 62 acreage.
 

Chanate has consistently given a 10 percent yield advantage over Penjamo 62, and
 
appears widely adapted. Its grain is amber and it has reasonably good resistance to the
 
three rusts and Septoria, but has weak straw. Its early maturity may reconnerl it for
 
use under late sown conditions.
 

The durum line LD357E-tc 2xAI"S" yields somewhat more than does Penjamo 62, and
 
gives 80-100 percent greater yield than the currently grown local durums. It is modera
tely resistant to stripe rust, but moderately susceptible to stem rust and Septoria.
 
Because oi their yield advantage over local durum varieties, rapid adoption is expected
 

141
 



for both this line and Dicle 1, which is already grown commercially on a lirited one in
 
the Diyarbakir area.
 

I In addition to these more advanced lines, several other superior lines have been
 

identified that are under extensive testing. Included in this group
3 
4re several lines of
 

- Cno"S"-Gallo (11-27829-, Y50E-Kalyan (II-35188).and Patoeach of the following crosses 

The Cno-Gallo lines have shown excellent resistance to the rusts, and good
7C (CM1013). 


Grain quality and baking quality in these lines is outstanding and
tolerance to Septoria. 

preliminary yield data are encouraging. It is probable that one or more of these lines
 

will be released in the near future. The Y50E-Kalyan 3 lines have displayed excellent yield
 

potential and most of them are resistant or moderately resistant to stem and stripe rusts
 

but all are susceptible to Septoria -like the recurrent parent, Kalyansona (8156W). Most
 

of these lines have the rather small white grain typical of Kalyansona, but their outstand

ing yield will probably result in release of one or more lines in the future. Lines of
 

the crosses Cno-Gallo and Y50E-Kalyan
3 are particularly promising in the Aegean and Me

diterranean regions; an analysis of the yield results of the 1974-75 trials will determine
 

which lines should be multiplied.
 

The Pato-7C lines are still in preliminary trials, but they show good disease
 
Izmir are now entering
resistance and yield. Other advanced lines from crosses made at 


Yield potential in these lines should be combined with resistance to
preliminary trials. 

stripe and stem rust, and tolerance to Septoria.
 

In the spring durum program, many new lines are being identified; the principal
 
Many of the CIMNYT durums
problem is the inadequate resistance to the rusts and Septoria. 


are well-adapted environmentally, and have high yield potential, but generally lack adequate
 
Current efforts seek to combine
resistance for one or more of the prevalent diseases. 

Until these lines are evaluated
desirable characteristics with sources of resistance. 


for yield selection will continue on introduced materials. Table 3.10.B lists the more
 

promising durum varieties thus far identified from introductions.
 

A Turkish spring wheat screening nursery using the best lines from each station
 

has been grown at about 10 locations in the spring wheat region over the past two years.
 

Superior lines from this nursery are entered in the uniform regional yield trial and
 

tested at 15-20 locations for 1-3 years (depending on their potential) after which the
 

successful lines will be considered for release. This nursery probably will be grown in
 

1974-75 at a larger number of locations and efforts also will be made to increase the
 

number of yield trial sites.
 

3.10.4 SOUTHERN REGION
 

This region grows 60-70 percent of the acreage in durum wheat thus breeding
 
activities focus on developing better durum varieties. 
Cocorit 71 will be released on a
 
small scale under the Turkish names Dicle 1 for the 1974-75 crop season. Dicle 1 has
 
consistently outyielded local durums by 30-35 percent. It also has outyielded Penjamo 62
 
by 5-10 percent, and the winter bread wheat variety Bezostaja by 20-25 percent. In the
 
coastal area, Dicle 1 yields are equal to or slightly superior to those of Gediz 1, and
 
much superior to the locally grown durums.
 

Because of its high yield potential, Dicle 1 will be recommended for release in
 

both the Southeastern and coastal regions. It is moderately susceptible to strip rust,
 
stem rust, and Septoria, b..t due to tne low incidence of disease in the dry southeast, this
 
general lack of resistance should create little problem. In the coastal area, however,
 
better resistance is desirable, and the better resistance of Gediz 1 should be popular.
 
Dicle 1 has a tendency to produce yellow berry grain, but since most of the durums of the
 

However, to
southeast is used to make bread and bulgur, this is not a serious problem. 

make sure durum quality does not erode, future durum varieties will be selected with
 
stronger emphasis on pasta quality characteristics.
 

Several Cocorit sibs appear very promising, and three lines have entered ad
vanced yield trials: Dicle II-27617-18M-6Y-IM-OD; Dicle III 27617-18M-6U-2D-OD; and Dicle
 

IV 27617-9M-5Y-5M-OY. Dicle III is higher yielding than Dicle I, and Dicle IV has better
 
kernel characteristics and less yellow berry kernels. Other promising lines for the south
eastern area are By2E-Tc x TACE-tO

4 29595-2M-IY-lM-OY; Gediz I and its sister lines; and
 
a few of the Flamingo, Stork and Rabicorno sibs.
 

3.1Q.5 WINTER WHEAT PROGRAM
 

In Thrace (European Turkey), there has been a dramatic shift in varieties over
 

the past four years. Previously, the region grew equal proportions of bread and durum
 
wheats; now, however, Bezostaja occupies 80-85 percent of the total area. Bezostaja is
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well adapted and yields at least 25 percent more than the earlier varieties it has re
placed. Etoile de Choisy, although equal in yield and released to the farmers, is not
 
expected to be widely grown because of its late maturity and poor kernel characteristics. 

The breeding program at Edirne is selecting for varieties superior to Bezostaja. 
Newer varieties should combine good straw strength, resistance to stem rust, and maturity 
equal to or earlier than Bezosteja. Other desirable characteristicb include resistance to
 
stripe rust and Septoria, with somewhat greater cold resistance than Bezostaja. The most
 
promising materials include some advanced lines from Pakistan, and segregates of winter x
 
spring wheat crosses from Oregon.
 

The breeding programs for the Anatolian Plateau are located at Eskesehir and
 
Ankara. This region grows approximately five million hectares of wheat annually. The main
 
objective of the programs is to identify high yielding winter wheat varieties with good

yield stability and good adaptation to the very variable conditions of the Central Plateau.
 
Such varieties also must have reasonab.e resistance to stripe rust, stem rust, loose smut
 
and bunt. Varieties must be of winter habit; with adequate wintei hardiness, good drought
 
tolerance, proper maturity and broad adaptation. Spring x winter crosses are used extensive
ly in the crossing programs from this region. The objective is to combine the high yielding
 
characteristics of the spring wheats with the desirable characteristics of the winter wheats.
 
Although this concept has been used for only a short time, preliminary results appear promis
ing. Widespread testing of the advanced lines in off-station trials is being used to
 
facilitate the identification of lines with broad adaptation and drought tolerance.
 

In the 1973-74 season, a total of 24 locations were used throughout the Central
 
Plateau and Transitional Zone. Since these trials also serve as effective demonstration
 
plots, attempts are being made to expand the number of locations. In addition, plans have
 
been made for a series of demonstration plots, using the advanced lines and reconmended
 
varieties, hopefully, will speed farmer adoption of the new varieties.
 

Table 3.10.C shows several lines with good adaptation and yield potential that
 
have been identified over the past two years.
 

All of these lines have been tested for at least two years, and in 1974-75 will
 
receive final testing and multiplication for possible release. In the 1973-74 trial, (ViI
 
53-Atl 66/Fn-K58-N) P14-PlOl was outstanding. A number of sister selections in this line
 
were bulked in F5 and will enter trials next year. This spring x winter cross has shown
 
excellent yield potential, and it has a good maturity period (early), good grain type and
 
good disease resistance. It is currently under test for adaptation and yield stability.
 

Varieties in the winter durum program for the high Plateau are hampered by insuf
ficient winter-hardiness. Varieties currently grown are tall, weak-strawed types, with only
 
marginal winter hardiness. Yield potential of these durum varieties is generally inferior
 
to the bread wheat varieties Bolal, Bezostaja, 093-44, and 1593/51. In the last two years,
 
several winter durum lines have been selected with better yield potential. These include
 
two lines of the cross By2 _-T 1122252), two lines of the cross 61-130-414/44, six lines of
 
the cross 61-130 Uveyik 165 (local), and three selections from local populations: 377/2,
 
1229/1 and 13-Hamari. All of these lines are superior to the present varieties, but the
 
two most promising crosses are 61-130-414/44 and 61-130- Uveyik 162. The By2E-Tc lines have
 
high yield, but are essentially spring types and are only suitable to mild winter conditions.
 
All of these lines also are in final testing stages and are under preliminary multiplication.
 

To incorporate greater yield potential, many crosses have been made to spring Mexi
can, Chilean and U.S.A. durums. All of these crosses todate are lacking in winter hardiness
 
and have been only marginally successful. Top crossing or back crossing to the winter pa
rent is underway. Although the resulting segregates are more winter hardy, they also are diluted
 
insofar as yield potential is concerned. Increased emphasis will be given to the winter
spring crosses, when better sources of winter hardiness have been isolated.
 

The Second International Winter Wheat and Winter Durum Screening Nurseries were
 
distributed to 20 cooperators in 14 countries in 1973-74. This second set contained 76 en
tries from Rumania, Iran, and Turkey. In 1974-75, the IWWSN and IWDSN will be combined
 
with the International Winter x Spring Wheat Screening Nursery being distributed from the
 
Oregon State University/CIMMYT program in Corvallis Oregon. This new screening nursery will
 
contain materials from:(1) the spring x winter program of OSU, and (2) bread and durum lines
 
from Turkey, Rumania, and Poland. The entire nursery will be distributed to 25 locations
 
around the world, and the OSU group will be sent to an additional 25 locations. The basic
 
purpose of this nursery is to evaluate winter wheats for broad adaptation, disease resis
lance, and winter hardiness in a wide range of conditions. The nursery is intended also
 
as a vehicle to distribute new and hopefully valuable germplasm to the different cooperators.
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The winter barley program begun in 1972-73, will concentrate on the introduction
 

of new germplasm and testing it under Turkish conditions. The objective is to identify
 

high yielding, disease resistant types of barley that can replace the main variety Tokak
 

157/37 that is currently grown. Attempts also are being made to locate greater winter
 

hardiness sources. Preliminary results indicate that many winter barleys of the US and
 

United Kingdom are reasonably well adapted to Turkey conditions.
 

The off-station testing of advanced lines will continue and be enlarge. Em

phasis will be placed on locating early maturing varieties with large white grain.
 

3.10.6 PATHOLOGY
 

As in 1973, the disease incidence in Turkey was low. Common bunt, loose smut,
 

leaf rust, and some root rot damage were noted, with only traces of leaf and stem rust,
 

powdery mildew,and Septoria leaf spot. Losses due to disease were minimi zed by the lower
 

than normal precipitation.
 

The disease surveillance program continued, including the growing of trap nurse

ries the mobile disease survey, and race and virulence analysis of rust collected.
 

The Turkish Trap Nursery is divided into two sets of wheat and barley varieties:
 

(1) set A, including the main commercial varieties grown within the country, and (2) Set B
 

including only known single genes and gene combinations in a similar genetic background.
 

Race and virulence of rust collections were analyzed at Ankara, Izmir and Eske

sehir. Additional collections were submitted to: Dr. 
R.W. 	Stubbs in Wageningen, The
 
for identification
Netherlands; Dr. M. Boskovic in Yugoslavia and Dr. A.H. Kamel in Egypt; 


of stripe, leaf and stem rust resoectively.
 

Based on these analyses, stripe rust races 2E16, 6E0, 6E16, 38E144 and 70E16
 
In addition, the field response indicated virulence
were encountered in Turkey this year. 


a race or races capable of rendering 8156,
on resistance genes Yr6, Yr7, and Yr8, plus 

Bezostaja, Ciano, 	Calidad and Penjamo 62, ineffective. Only five races of leaf rust were
 

Table 3.10.D shows the distribution of viruidentified: Ul417, 	UN9, UN12, UN13 and UN4. 

lence.
 

Additional stem rust races were identified from the collections, including:
 

Races, 1, 4, 11, 16, 17, 34, 48, 65, 76, 107, 111, 264 and 274. Notably absent was race
 

189, a highly virulent, but non-aggressive, race previously collected. Virulence was
 

field for Sr5, Sr7, Sr8, Sr9a, Sr9d, SrlO, Srl3, Sr14 and Srl6. Of the 12
found in the 

single genes tested, only two appeared to be effective against the field races: Sr6 and
 

Srll. Additional 	single gene and gene combination lines will be included next year to
 
refined picture of the stem rust virulence in the country. Artificial epiprovide a more 


demics of all three rusts, (particularly stripe rust), were created in the breeding and
 

pathology nurseries at Adana, Adapazari, Ankara, Diyarbakir, Eskisehir and Izmir. The
 

nurseries were inoculated with bulk populations of rust collected from each region of
 

Turkey. 
 Because there was little disease from natural inoculation in 1973-74, the arti
ficial epidemics were particularly important in continuing the selection pressure on the
 

breeding materials.
 

The Ankara crossing block contains more than 1,000 varieties and lines; these
 

were screened for 	resistance to common bunt for the third time. Approximately 12 percent
 

of the cultivars showed less than 10 percent infection, indicating the presence of several
 

good sources of resistance. Table 3.10.E lists a number of the cultivars that were immune.
 

Many specific genes for stripe rust resistance seem to be effective singly, or in
 

combination. Seedling resistance and susceptibility to specific races indicate the presence
 
or absence of specific genes in a particular cultivar. Thus, if cultivars that are seed

ling susceptible are screened for adult plant resistance against the same races, it should
 
be possible to identify lines with non-specific resistance. Using this approach, tests
 
have been conducted for two years to identify such cultivars. (Table 3.10.F). Currently
 
the segregating populations from crosses of these varieties are being screened.
 

At Izmir, the main spring wheat breeding station requires combined stripe rust
 

and Septoria leaf spot resistance. However, it is difficult to obtain epid-mics of both
 
diseases simultaneously, since both are foliar diseases, and often compete with each other.
 
Thus, whichever disease is first established, che second is prevented from reaching epidemic
 
level, except on plants resistant to one of the diseases. Yet selection is necessary for
 
both. To overcome this difficulty, a serarate Septoria screening nursery was begun at
 
Soke south of Izmir, with approximately 4000 entries that have been artificially inoculated
 
and evaluated. Screening for sources of resistance is emphasized, as are studies of the
 

144 



effect o Septoria on yield and quality.
 

I Additional emphasis is being placed on root rot diseases, particularly 

A Cercosporella screening nursery of 911 cultivars was begun:EskesehirCercosporella. 

In 1974 hopefully, this nursery will provide additional information for Turkey and the
 

international programs.
 

The regional disease surveillance program (established in 1971) continued to
 
The Regional Trap Nursery (RTN)
monitor race/virulence relationships cn a regional basis. 


was again a cooperative effort cf CIKMYT-ALAD-FAO, the Turkish Program, and more than
 
The 1973-74 RTN included 45 of the principal commercial
100 cooperators in 35 countries. 


barley and wheat varieties of the region. The purpose of the RTN is to forewarn countries
 
race or biotype that is
of the breakdown of resistance of one of their varieties to a new 


attacking this variety in a neighboring country. With such warning, countries may be able
 

to change production from that variety before the new race becomes endemic and causes wide

spread loss.
 

Table 3.10.G shows the endemic virulence and resistance trends and relationships,
 
among local, improved and dwarf wheat
the average coefficient of infection for the rusts 


to 1974.
varieties in four geographical areas for the three year period from 1972 


The regional disease surveillance program was reorganized in 1974. The objectives
 
program,
remained the same, but methodology changed. During 	the first years of this 

These included:
several specific disease monitoring nurseries were operated in the region. 


The Yellow Rust Trial (R.W. Stubbs); the European Leaf Rust Nursery (M. Boskovic); The
 
The Regional Trap Nursery (J.M. Prescott and E.E.
Egyptian Trap Nursery (A.H. Kamel); and 


Saari). To avoid duplication of effort, save time, obtain needed nursery space, and
 

provide a stronger network for regional disease surveillance, these four nurseries were
 
Races and virulence of stripe,
combined to form the Regional Disease Trap Nursery (RDTN). 


leaf and stem rust will continue to be identified by Drs. Stubbs, Boskovic and Kamel,
 

respectively.
 

are to
Coordination dispersal of seed and receipt of data and its compilation 


be performed by Drs. Saari and Prescott. This pooling of scientific effort will aid in
 

determining the distribution and movement of races/biotypes and virulence of these airborne
 
faced with potential wheat disease problems
pathogens within the region. Thus, countries 


to replace certain varieties --or
 can receive advance warning enabling them to take steps 

can refrain from conercial introduction of less resistant varieties.
 

3.10.7 AGRONOMY
 

Izgin, who
The agronomic section has been expanded with the return of Mr. Nadir 


obtained his M.Sc. from Oklahoma State University. 	Izgin has assumed the responsibility
 
farms. These trials are designed to
for tillage and agronomic trials conducted on state 


Similar trials
test various production management practices for the Anatolian Plateau. 


were begun in Southeastern Turkey, based at Diyarbakir where durums are widely grown and
 
from those of the Anatolian Plateau.
the environmental conditions are different 


The Oregon State University/USAID wheat production program on the plateau has
 
Current fallow plots were
completed its last full year of adaptive research trials. 


seeded and will be harvested in 
1975, but no new plots were established. Future work of
 

this type will be conducted cooperatively by tne extension service and the Wheat Research
 

and Training Center. Additional staff support within the center will be supplied by three
 

U.S. trained Turkish agronomic scientists returning 	from Oregon State in 1975.
 

A Regional (Mediterranean) Wheat Workshop was held in Ankara in May, having
 
the main theme. Guest speakers from the
production management under semiarid conditions as 


invited to present papers on various management topics. The work-
USA and Australia were 

their inshop also provided an opportunity for regional scientists to present papers on 


country research and to exchange viewpoints on management problems.
 

begun in Ankara Province.
In the spring of 1974, a field demonstration project was 


Eleven farmers' fields were selected in six districts. This project is a cooperative effort
 

of the OSU/AID production management team and the Wheat Research and Training Center.
 

Each demonstration follows the fallow tillage recommendations outlined in the 1973 CIKMYT
 

Report on wheat improvement. It is designed to demonstrate the improved "package of
 
the involved farmers, with their
practices" at the village level. Field work was done bl 


own equipment, and with supervision by tho scientists of the cooperating groups. Along
 

with the field work, training sessions were conducted with extension personnel (who, in
 

turn can train the farmers, and other interested villagers). The project also includes
 

the use of improved varieties, proper fertilization and the correct rate and time of
 

application of herbicides.
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I 
application of herbicides.
 

Because of the poor moisture conditions through the fall of 1973 and spring of
 
1974, few comparative differences were found in the tillage and agronomic trials. Yields
 
were mainly determined by rains received from mid-May to June. Under these conditions,
 
agronomic trials (which included N application rates) showed no yield increases with in
creased N, and at one location yields were less. Rates and dates of seeding trials in
dicated that a seed rate of 60 xgs/ha was adequate in most cases. Since all plots emerged
 
in the spring, no differences between seeding dates could be expected. All improved
 
tillage treatments produced essentially equal yiolds, since all emergence was in the
 
spring, early growth was poor, and late rains were responsible for the yields obtained.
 

Yield data'from adaptive research trials conducted by the OSU/AID team.have
 
shown a significant yield increase over that of adjacent farmers' crops. For example,
 
the average yield of 27 farmers' fields was 0.85 t/ha, whereas the highest yielding treat
ment from the nine adaptive research trials was 1.73 t/ha (a yield increase of 104 percent).
 
A series of demonstration trials by Turkish extension personnel, using the best treatments
 
of the adartive research trials and conducted along with adaptive research trials, yielded
 
1.55 t/ha (a yield increase of 82 percent). Weed control trials showed a gain of 64 per
cent yield over the checks in nine trials. Average yields with weed control was 1.65
 
t/ha; compared with weed checks at :..0 t/ha.
 

Additional tillage plots were started in 1974 to (1) determin_ the effect of
 
depth of spring and summer tillage on moisture retention during the fallow year, and
 
(2) study the timing of spring tillage on amount uf moisture retained. In depth of spring
 
and suwmer tillage plots moisture data obtained before seeding appeared identical; however,
 
emergence differences were!noted. The plots deeply tilled in summer showed better emer
gence than shallow summer tilled plots. Plots deep-tilled in spric also gave better
 
emrgence than did shallow spring tillage. However, greater weed c.ntrol may have been
 
responsible for this findir.g. Moisture samples taken at time of -pring tillage showed
 
moisture decrease in plots where weeds were allowed to grow and tillage was delayed; but
 
where weeds were chemically controlled, moisture status was similar in these plots --ir
respective of tillage time. Emergence data showed thL same relationship.
 

The combined efforts of the Wheat Rsearch anc. Training Center and the OSU/USAID
 
team have effectively demonstrated that summer fallt,- management, fertilizer use, weed
 
control, and the use of a high yielding variety, are important factors for efficient
 
wheat production on the Anatolian Plateau. the Government must now give priority to ex
tending this improved management system to the farmers. The package is effective, and
 
if extended, Tu'key's Whsat production should exceed demand over the next several years.
 

Turkey's National Wheat Improvement Program is assisted by the Rockefeller
 
Foundation, USAID, CIMMYT, Oregon State University and FAO.
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T. 	 3.10.A Varieties identified on the basis of 1972-73 T. 3.10.C Promising winter heat line Identified for
 

end 1973-74 yield trials at spring #heat 
 suitability to the Central Plateau of Trkey
 
in 1973-74
 

stations of Turkey as being particul.rly 

promising.
 

Line pedigrea.--


Cross Pedieree Proposed name
 

/TNIOB/27-lSxRio-RexT7 Yy 30S P149-7
 

M6545-SA-2A-10A-0A
Cipuefla 21'06-6-2-OY Curuhuriyet 50-1 	 M37-Sx 


CicueAa "S" 21426-6-2-300Y-OS Cur-,uriyet SO-2 (VilS3-At!6/rnx$Sa-N) P14-PIOI D68197-SA-2Ao0A
 
7 


hurn 70 	 ?;uni 70 TKS-NlCnn-TxMi-1ope) Pn-Cnn Ykt PSS8-21-1 

Chanate 262CS-22Y-300M-301Y- Sakarya
 
T6206-3-3A-I0A-1A-0A
8e69-220/39
2h-S01Y-OS 


093/44-Stw 597954 x ri 	 P226-16
Cocorit 712 	 Dicle I 


Gediz I 193/44-Libero 	 P605-1-I
LD357L-Tc2xAL"S"A 273S4-1M-!Y-IM-0Y 


.:rciyes 	 M6405-2-IA-101A-IA-OA
 

M6405-12-6A-IA-2A-OA
C Durum varieties 

093/14(Fn x K$S-NITmp) P206-1
 

Nad63-C0652643 C0702140
 

. 3.10.- l'roisine dur %uheat lnes selected from international
 

materials under test in Turkey 1973-74 	 Soty-CO652I4 a lsra-Sut C070209
 

NB64307
 

P543-10-1
Ykt/FnxK$S-N 

Variety eire -AC 696674
PeaCtion to 


ad63-C0652643 	 C0702291
 

6l-2?-LdsxGllS"/A-S" CM498-1.-Os 60S 20MS 7 'ad63-Sut Seln C0701278
 

Jo"S"-Cr" 2751:-5M-3Y-lM-OY 0 SOS a
 
C0692886
.cx 71043-C06S2643xLcr
20S 60S a
Cx:24-49V'-:Y-iM-0Y 


Pinguino "S" 28984-S2Y-2M-SOOY-ht 0 20MS 4 Sut - A& Colo. 7365
 

Pir£uino "S" 284e4-62Y-2M-1S-2S-0S 0 20MS 6
 

USA IVA-Ci"S" CCJG6?-2s-OS 20S ISMS 9
 

PIc"S"-Jo"S" ,le--2-2S 1CMS 70S S
 
2	 S 

Cr"S"-Gs"S" 


2!564-AA"S"(DBuckxD 2E-Tc /L1) 2!- :-3Y-- 3-.Y-Oi 155 l0MP 


AA-S" S-Y!-:M-0Y 5222?- 0 T. 3.10.0 Distribution of virulence of Puccinia recondite
Bl PSM

"" "tritici in Turkey in 1973-74.
 

Cjv~ota "S"31 ]I-3 -hY-1?'-0Y 0 20 R 8
 

AA"S"-Cr"S" x Ci'S* CM:0!7-!SS-0S 20S 4C1rS 	 6
 

4 Gene line Percent of Gene line Percent of
 
-S" 	 27SSZ-?.-.-IY-lX-0Y M
l..nir.~o 
 collections
collections
M
2 x AlSt(Gediz !"S") .-OY
...	 aDS?-c D27.34-13-.Y-I SS 90S 5 virulent virulent
 

-2734-3M-!Y-2M-OY :0S 905 0
 

Lr 1 0.0 Lr1O 
 93.2

205 l2.k 0 


Lr 2A 98.3 

-27S34-:.-:Y-e--Y 


Lrl7 8.5
 
027534- M-Y-6.-S-OS 105 s0! 


Lr 2D :co.c Lr19 
 0.0
 

Lr 3 76.6 Lr23 
 25.4
 

Lr 3t 83.n Kavkar 
 13.6
 

St(Lpe rust Lr 4 10.2 Besoztaya 62.7 
Stem rust 

Lr 9 3.4 Libellula 49.2
 
e Provisionally named for possible release 




3.Z 10 _Z?. 3.10.! Varieties and Lines of Wheat found immune toto 

from 1971-72 to 1973-74.
co=%-on bunt in Turkey 


Yayla 30S Coulee "S" 

Kirac 66 Nugaines 

V64059-2-24 Pendleton Sel. 69158 
2 

V64 25-1-10 Riebesel - Burt 
2 

V64125-1-16 Cleo-Burt 
Wa4S3S-PI 170383 

VH56i,377/3 

(Bowie-Q n .h l /0 9 3 44 )N604478
4 
/11 Lutescens 32 

Cache Capitole Vi l orin 

Blueboy rn-Er.axLSO/Vg 7353 

Atr 
2 
-7 Cerros 3ez-ID5006 

McDer.ot t HK 3 8 A 

Hyslop "S" Pch-Vg90S2=CAR288 

CD-PI01xGns/P10I Vii 29 
2 
-Vg7353 

CD-PIOIxGns/PlO 
2 II-50-18-PlOlxDibo 

Burt Sw92-CI 13645 

T. 	3.10.G A comparison of the average coefficient of rust in-


fection amnong local. improved and dwarf wheat vari

eties in four geographical regions for the three-

year period 1972-1974. 


Variety 

Group * 

A Stem Rust 


Local 

Improved 

Dwarf 


StripeRust 


Local 

Improved 

Dwarf 


C Leat Rusr 

Local 

Improved 

Dwarf 


I Ddta based on: 

1972 - 7 local 


1973 - 7 local 

1974 - 7 local 


Asian Sub-	 Middle North South Average 


continent 	 East Africa Europe 


22.35 20.16 15.94 18.67 20.41 

8.94 13.19 11.32 11.53 11.57
 

3.12
2.95 2.95
1.13 4.30 

23.67 18.28 14.61 10.73 15.97 

8.07 9.46 5.24 8.23 8.39
 

2.79 5.62
4.20 6.39 2.37 


36.92 17.34 29.80 21.70 26.11 

18.84
27.79 14.74 18.40 12.03 

16.32 8.17 5.00 2.33 8.35 


dwarf wheat varieties
12 improved 	12 


dwarf wheat 	varieties
31 improved 	14 

21 improved 	15 dwarf wheat varieties 
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4.1 Afghanistan
 
4.1.1 INTRODUCTION 

The Afghan National Wheat Program is conducted by the Ministry of Agriculture
 

and Irrigation with assistance from the United States Agency for International Develop

ment, FAO, and other international agencies. CIMMYT continues to supply germplasm mate

rials, and periodic consultant visits by members of its scientific staff.
 

A drought in Afghanistan during late 1973 and early 1974 lowered yields of wheat,
 

barley and other winter grown crops. Shortage of snowfall in the winter months resulted
 

in water shortage throughout the country during the spring months, which also reduced
 

yields. Reductions were even more severe on the improved varieties than on the indigenous,
 
since improved varieties are mostly grown on the irrigated lands. From mid-March to April,
 

there were no rains in a large part of the rainfed area and about 1.3 million hectares
 

failed completely. The widespread drought continued into the fall season of 1974, pre
venting many farmers from sowing their 1974-75 crop at the proper date.
 

4.1.2 VARIETAL DEVELOPMENT
 

Improved varieties now cover about 60 percent of the irrigated wheat acreage.
 
This variety (bred in the U.S.S.R.
Bezostaya occupies most of the winter wheat region. 


and released in 1960) was tested in Afghanistan for two years before being officially
 
released. It has good lodging resistance, is resistant to prevalent diseases, has good
 
milling and baking properties, and produces high yields. However, it is losing its 
re
sistance to stripe rust virulences found in the country, thus is losing its yield potential.
 

In the warmer areas, Mexipak 65 predominates among the fall-sown spring wheat
 

types. Because of its susceptibility to new virulent forms of stripe and leaf rusts, its
 

usefulness now has declined.
 

Several selections from CIMMYT,FAO and other nurseries offer better yield possi
bilities. During 1972-74, Afghan scientists selected Baktar (E1314) Chenab 70, 17778 and
 

Kavkaz for superior resistance and yield. The first three varieties are spring types
 
suitable for fall sowing in the warmer regions, whereas Kavkaz winter wheat from the U.S.S.R.
 

appears suitable for replacing Bezostaya in the colder regions. It has lodging and disease
 
resistance combined with good quality. Currently, small scale increases of these four
 
varieties are underway at the different experiment stations.
 

During 1973-74, other promising materials were selected from the introduced nur
series. HB 102-100, Mexipak 15-4 and HD832 are spring type wheats: Vilmorin 27 is a winter
 
wheat; and FB55 and Anhinga are durum varieties. Over the past two years of testing these
 
varieties produced high yields and have continued to be resistant to the rusts, smuts and
 
Septoria. They are currently being retested in replicated trials at all experimental
 
stations. The two durum wheats have acceptable semolina colour, good kernel size, and
 
produce high yields.
 

4.1.3 BREEDING AND EVALUATION OF VARIETIES
 

Wheat breeding and yield tests are conducted at nine main stations and three
 
sub-stations representative of wheat areas of the country. Afghanistan, because of its to
pographic and climatic variations, is agriculturally quite complex, thus varieties are
 
needed with both specific and general adaptability. An aggressive cereal improve
ment program is required to breed varieties of both winter and spring types, durum wheat,
 
triticale, and barley, for rainfed and irrigated areas.
 

Crossing blocks were established during the year at both Kabul and Jelalabad.
 
Crosses were made between selected indigenous winter and spring wheats, with exotic ma
terials derived from introduced nurseries. The indigenous wheats seem to possess adapta
bility, favorable grain size and colour, longer coleoptile, and better emergence; exotic
 
varieties are being used to provide better yielding ability, disease resistance, lodging
 
resistance, and responsiveness to fertilizers. More than 1000 indigenous collectionswere
 
tested for value, and a few with desirable characters were combined in crosses with se
lected exotic materials. About 5000 F2 populations, F3 and F4 lines are being grown at
 
different stations collectively.
 

Adapted varieties should: be sufficiently early to escape late spring and early
 
summer onset of high temperatures, and yet have some frost resistance; be semi-dwarf (one
 
gene) with rtiff straw in order to improve the straw-grain ratiot be highly resistant to
 
rusts, mildew and leaf blotch to ensure stability of yield; be resistant to winter killing
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and drought and have good tillering ability; have long,highly fertile spikes and small
 

erect leaves.
 

Crosses have been made to create varieties suitable for dryland areas. Such va

rieties should have fast growth and establishment, well developed deep root systems, long
 

celeoptiles, a limited number of tillers, early maturity, and small erect leaves and awns.
 

4.1.4 PATHOLOGY
 

res

tricted, as compared with the much more damaging conditions of 1972-73. Rusts, powdery
 

mildew, Septoria, common bunt and loose smut were encountered in varying degrees from
 

season to season. Two other diseases (one with streak symptoms, and the other producing
 
About 3000
 

Because of the widespread dry conditions, disease development in 1974 was 


a mottled leaf appearance) were found and are suspected to be caused by virus. 


lines from various international nurseries were grown for evaluation during the year. In
 

addition, the disease surveillance program begun in 1972-73 was continued.
 

To date, it has not been possible to create artificial disease epidemics in the
 
Although the methods for creating epidemics are
nurseries of the breeding programs. 


known, and natural epidemics are normally established, it is felt that the program could
 

be much improved with better facilities and additional trained pathologists.
 

In several parts of the country, the wheat crop was checked periodically for in
it attacks the crops about
sect damage. The armyworm appears to be the most serious pest; 


and leaves. No control practices have
the time of head formation and strips off the awns 

been used on a major scale.
 

4.1.5 AGRONOMY
 

In 1973-74 a number of agronomic experiments investigated optimum date of planting,
 

seed rate, rate of fertilizer and method of fertilizers. In addition, studies were made
 

of the best water management, and time and rate at application of herbicides. All tests
 

were designed to develop a package of practices that, if used, would maximize the farmer's
 

yield. Preliminary results indicate that date of planting is of greater importance than
 

rate of seeding in ensuring good stands in the winter wheats. It is thought that this is
 

due to the fact that optimal temperatures play an important role in obtaining good seed
 

germination and seedling establishment.
 

Experiments were conducted at six stations using different numbers of irrigations.
 

The aim of these tests was to establish the most effective and economic schedule for irri

gation, using critical growth stages as the criteria. Irrigations were made at first node,
 

booting, early heading, and the milk-to-dough stages. Because of the water shortage, it
 

was hoped that some stages might be non-critical and that yield would not be affected if
 

watering were skipped at those stages. Preliminary results indicate that the booting and
 

early heading stages are the most critical. Reducing moisture at these stages, significantly
 

This research will be continued to further refine the recommendations.
reduced yields. 


4.1.6 FERTILIZER SUPPLY AND SUPPORT PRICES
 

The use of chemical fertilizers is a relatively new practice in Afghanistan.
 
farmers, a single
For ease in introducing the practice and for simplicity in educating the 


For fall
simple recommendation was made by the Ministry of Agriculture and Irrigation. 

urea
sown wheat, it was recommended that the farmer use one-half bag of DAP and 1 bag of 


per jerib (0.1935 has), which would equal approximately 60 kgs P205and 120 kgs of N per
 

hectare.
 

The Afghan urea plant that had been under construction for the past years is now
 
tons. About 24,000 tons had
in production. It has a rated annual capacity of 105,000 


to the end of the year. The current level of fertilizer use is some 70,000
been produced up 

tons of urea and DAP annually. At his level, wheat production in a normal year is barely
 

a sharp rise in prices. The government is providing
adequate to supply demand and prevent 

50 kgs for 440 Afghanis
a substantial subsidy for fertilizers and currently sells urea at 


($7.33 US) (or 146.60 US/ton) and 50 kgs of DAP at 492 Afghanis ($8.20 US) (or $164.00 US/ton).
 

This is well below the world price.
 

It is felt that Afghanistan can, in a normal year,produce more wheat than is con-


However, because of the drought in 1973-74, supplies seemed unlikely to meet the
sumed. 

demand,and at year end prices of wheat were rising sharply.
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4.2 Bangladesh
 
4.2.1 INTRODUCTION 

The Government of Bangladesh operates its own wheat improvement program with 
assistance and collaboration provided by the Ford Foundation, USAID, and other interna
tional agencies. Results of the 1973-74 wheat season were affected by both early and late
 
rains. Early rains in November delayed seeding generally, and emergence suffered due to
 
excessive soil moisture in the seedbed. 
Early onset of rains in March affected grain

development, and wet conditions during harvesting and threshing damaged much of the grain

produced.
 

In Bangladesh, supply of seed is a main constraint. 
Farmers have shown widespread

interest in growing wheat, however the shortage of proper grain storage facilities (coupl
ed with damage at harvest time) has resulted in crops that become unfit for seed, because
 
)f low germination. Demand for wheat by consumers has increased rapidly in the urban
 
aiceas, where families now usually consume two meals of wheat products. (This rapid in
crease is due to food shortages that wer- remedied by imported wheat). The market price

for wheat also has increased as a result of higher world prices, thus providing greater
 
encouragement for the farmers to grow the crop.
 

4.2.2 CLIMATE
 

The average rainfall per month during the wheat season of 1971 was 12.94 inches
 
(31 cms). In the month of November, during the seeding period, rainfall totalled 12.0 
in
ches (30 cms) and at harvest time in April rainfall was 6.3 inches (15.75 cms). During

the season, the temperatures reached 90OF (32.20C) in March and April; whereas the lowest
 
temperatures of 530F (11.7 0C) occurred in January. Relative humidity varied between 47
 
and 86 percent.
 

4.2.3 PRODUCTION
 

The total acreage sown to wheat was 304,000 acres (123,077 ha.), which consisted
 
of 232,000 acres (93,927 ha.) sown to local varieties and 72,000 acres (29,150 has) sown
 
to high yielding varieties. Total production was estimated at 109,000 tons for a yield

of 886 kgs/ha, which is still a very low yield base. Import of wheat to supply the domes
tic needs was estimated to be between 1,600,000 and 1,700,000 tons. No support price was
 
established for wheat in Bangladesh, but market price was Taka 2750 per metric ton
 
(US$366.00). Because of increasing world prices and food shortages within the country

the trend over the year was to higher prices.
 

4.2.4 FERTILIZERS
 

During the year, approximately 269,000 tons of urea was produced domestically.

No phosphatic or potassic fertilizers are produced in the country; 95,000 tons of P2 05 and
 
40,000 tons of K20 were imported as triple superphosphate and muriate of potash. For the
 
crop year, 354,000 tons of urea were available, including a 1972-73 carryover of 85,000

tons. The total of 146,000 tons of TSP was available and 48,000 tons of muriate of potash

ihcluding the amount imported plus carryovers from 1972-73 of 51,000 and 8,000 tons, 
res
pectively. Estimates of the amounts actually used on all crops were 261,000 
tons of urea,

93,000 tons of TSP, and 18,000 tons of muriate of potash leaving net carryovers for the
 
1974-75 crops of 93,000, 53,000 and 30,000 tons, respectively, for these three major
 
elements.
 

The price per metric ton of fertilizer during the year was: Take 816.00
 
(US$109.00) for urea; Take 544.40 (US$72.59) for TSP; and Take 408 30 (US$54 44) for potash.

In March, 1974 the fertilizer prices rose to a price of Take 1361 (US$ 181.4/);

Take 1088.80 (US$145.17); and Take 816.60 (US$108.88) for urea,TSP,and Potash respectively.

This represents an increase of 67, 
100 and 100 percent for the three elements, but also
 
gives an indication of the level of subsidy on fertilizers which is supplied to the farmers.
 

4.2.5 RESEARCH
 

The heavier than usual rainfall during the season adversely affected the first
 
date of the crossing block, the yield trials, and other sowings because of the late
 
seeding. In the Regional Disease and Insect Nursery, emergence was only about 50 per
cent. Experiments were conducted at the central station of Jc(ydebpur and at the five sub
station of Jamalpur, Ishurdi, Jessore, Rajshahx and Hathazari. Advanced and preliminary
 
program trials were conducted at all centers except Rajshahi, whereas the international
 
trials were divided between the central station and Ishurdi.
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Among the materials tested, three promising lines emerge. At Ishurdi, Cno "SO
 
has been advanced for farm
II-19957-8M-1Y-3M-3Y-M produced 4.1 tons/ha and this line 


trials for the 1974-75 season. In the preliminary trials, Son 64 x TzPP-Y0/Justin 370-

ESP29 produced 5.3 tons/ha and this has been advanced for microplot testing. Tob 66-8156
 
XI-22964-3Y-5M-OY produced 4.0 tons/ha and has been put in the advanced trial.
 

Some of the problems facing research and production are:
 

Research: (1) lack of equipment for land preparation and land levelling, and
 
facilities for irrigation at all research centers; (2) an urgent need for plot
 
and head threshing equipment. Without these facilities threshing is prolonged,
 
resulting in lower yields and damage to the grain before threshing; (3) lack of
 
transportation for scientists to visit the research stations and assess the
 
progress of farmers.
 

Production: (1) lack of adequate quantities of good seed, of high germinability,
 
which requires facilities for cold storage under low humidity during the monsjon
 
season; (2) need to study the requirements for a support price for wheat.
 
During the year the price of milled rice was 2-2.5 times that of wheat. This
 
encouraged farmers to grow rice, as opposed to wheat, but required 3-4 times the
 

irrigation water needed for the same area of wheat. This is poor economy in
 
water use, when most of it must be pumped in this season (under normal conditions).
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4.3 India
 
4.3.1 INTRODUCTION
 

Collaborative efforts of the All Indian Coordinated Wheat Improvement Project
 

continued to operate at: Delhi, Indore, Simla, Bhowali, Pusa, Wellington and Lahand (In

dian Agricultural Research Institute centers); at at Gurdaspur, Ludhiana, Hissar, Junagadh,
 

Vijapur, Durgapura, Pantnagar, Kanpur, Sabour, Kalyani, Powarkheda, Rudrur, Niphad, Poona,
 
In the fifth, Five Year Plan,a
Mahableshwar, and Dharwar (State and university centers). 


numiber of additional centers have been proposed for Srinagar, Udaipur, Rewa, Varanasi, Mal-

These cenda, Bhubaneswar, Jorhat, Coimbatore, Bangalore, Almora, Palampur and Imphal. 


ters focus on specific areas and are considered necessary to augment wheat research and
 

production efforts.
 

Some shifts in acreage planted to wheat were noted for the first time in 1973
by about 0.8 million ha from the 1972-73 level of 19.9 million ha, so
74. Acreage fell 


that estimated acreage for the year was 19.1 million ha. Although final estimates of
 
production and yield have not been published, it is judged that production was about 22
 
million tons, providing a yield level of 1.18 t/ha.
 

Weather during 1973-74 varied widely over the wheat area. In the entire north
 
of the country, production was reduced by the lack of winter rains and shortages of fer

.tilizer and of diesel and electric power. In the north-west, widespread unseasonal frosts
 
caused damage estimated to range from 5-80 percent in some farmers' fields. In Central
 
and Peninsular India, weather was very favorable for growth, and production was higher
 
than last year.
 

Sonalika and Kalyansona continued to be the predominant varieties grown under
 
irrigation throughout the country. Other varieties with sizable acreage and having re
gional importance included: C306, K65; K68; Hyb65; NI 747-19; NI 5439; N59; Bijaga red;
 
Bijaga yellow; JI-7; and UP301. Other varieties grown on a more limited scale included:
 
WG 377 and WG 357 in Punjab; UP 215 in Maharastra and Mysore; Shera (D 1925) in Madhya
 

K816 in southern Uttar Pradesh; and VL401 and VL404 in the northern hill region
 Pradesh; 

of the same state.
 

4.3.2 VARIETAL IMPROVEMENT
 

Several new lines were recommended for consideration as potential varieties by
 

the All Indian Annual Mecting. All are being grown under multiplication. These together
 
with parentage, area of recommendation and principal features are shown in Table 4.3.A.
 

In addition to the varieties listed above, certain other varieties have been
 

released by State Varietal Release Committees, and are under multiplication. Seed pro
duction of Sonalika has been much increased in view of its continued high resistance to
 
the three species of rust. Its earliness and large grain are additional factors favoring
 
this variety. Kalyansona in spite of its increased susceptiblility to the rusts, still
 
occupies a large acreage and seed production was continued on a large scale.
 

In 1973-74, 449 yield trials grown in to evaluate 780 aestivum and durum and 31
 

triticale strains. Trials, as in the past, were conducted at different fertility levels,
 
under irrigated and rainfed culture, and for normal and late-sown conditions. Three
 
series of new trials were initiated: (1) trials with multilines of Kalyansona, Sonalika,
 
Sharbati Sonora and Lal Bahadur; (2) a special trial with promising lines from CIMMYT, 
and (3) trials with triticales. 

In the multiline trial, 45 strains developed in India were tested at 13 locations. 

The recurrent parentss -- Kalyansona, Sonal'ka, Sharbati Sonora and Lal Bahadur plus HD 2009
 
A number of the lines were superior to Kalyansona and
(Arjun)-- were sued as checks. 


Sharbati both in yield and rust resistance. It is proposed that the superior lines be tested
 
In National Trials, as well as in the multiline trials. They are now under multiplication
 
to obtain 20-25 quintals of individual backcross lines by spring 1975. In the 1974-75
 

season, it is proposed that multiline mixtures of 7-8 individual lines will be put under
 
test on an all-India basis. It is hoped that India soon vill be able to release multilines
 
of their principal commercial varieties.
 

A group of promising lines from CIMMYT was grown, including Torim 73, Jupateco 73,
 

Cno-Inia x Bb, Tanori 71, Jori "S" x Crane "S" and Anhinga "S", the latter three being
 
durum lines. Of this group, Tanori 71, Jupateco 73 and Cno-Inia x Bb performed well, and
 
will be tested extensively in the 1974-75 All-India Trials.
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,Two separate Initial Evaluation Trials were conducted with triticales. One
 

trial tested 21 strains) in the plains of India; whereas the second tested 18 strains; in
 

the hills of north India.
 

iIn the plains test (on average) all triticale strains were inferior in yield to
 

the wheat check Kalyansona, but some strains were comparable in yield to Sonalika. In
 

the northern stations of Ludhiana and Guidaspur, however, yields from the best triticales
 

were reported to be as much as 29 percent above Kalyansona. Leaf rust was noted on all
 

but two of the triticale strains.
 

In the North Indian hills, trials were conducted in UP and Himachal Pradesh; and
 

in the southern hills, at Wellington. Yields of such lines at TL22: TL17; TL21; PM112;
 

JNK6T-059; and JNK6T-007 were superior to the check varieties Sonalika and Girija. In
 

some cases, the yield differences were very appreciable. Trials will be-continued in 1974

75.
 

India's coordinated program distributes a National Genetics Stock Nursery each
 

more than 325 entries were grown at 22 locations. The nursery is designed
year. In 1974, 

to include varieties having desirable plant characteristics, and disease resistance for
 

use as genetic stocks for the different breeding centers. Varietal composition changes
 

from year to year as new stocks are identified and old ones become less useful. The
 

nursery provides a strong back up assistance to the breeders.
 

4.3.3 PATHOLOGY
 

the level of rust infection
 
of Punjab and
 

Due to the dry weather and absence of winter rains, 


was low throughout 	the country. Stripe rust occurred in only limited areas 


Himachal Pradesh. 	Leaf rust appeared late and was of no economic significance. Stem'
 

in farm fields and could only be collected in experimental plots where
 rust was not found 

Karnal bunt and other diseases
created. Loose smut, Alternaria, 


On the whole, the year could be classified as an
 
artificial infections were 

were comparatively 	low in intensity. 


area of 2000 hectares in Southern Rajasthan
almost disease-free year, except for a limited 


where leaf and stem rust appeared in epidemic form. 
The widespread cultivation of Kalyan

loose smut has reduced this disease to minor importance,
sona and PV18 with near immunity to 


although at one time it was considered the second most important in India.
 

trap nurseries
The wheat disease surveillance and survey work has continued: 69 

the principal commercial strains and those
of 70 varieties were grown. Varieties included 


under pre-release consideration.
 

In addition, plant pathology screening nurseries of some 2000 varieties were
 

continued at Simla and Mahableswar and 525
 grown at 11 locations. Race analysis work was 

12, 77, 104, 162, 162-A, 19, 20, 20A and
collections were analyzed. Races 21, 34, 117, 


3A were the most frequently encountered stem rusts.
 

All promising lines entered into trial were systematically evaluated for ear

(tundu disease) and for resistance to stored grain pests. Considerable varietal
cockle 

differences were noted.
 

4.3.4 AGRONOMY
 

Agronomic trials with the newer strains of wheat were grown at 30 centers to es
row spacing and time of
tablish optimum fertilizer levels, seed rate, depth of planting, 


for control of wild oats
sowing. Experiments also were conducted to evaluate weedicides 

test

and Phalaris minor. The relative performance of dwarf durums and dwarf aestivums was 


ed under both irrigation and rainfed conditions. Results indicate that the dwarf durums
 

are not superior to the dwarf aestivums at all levels of water supply.
 

4.3.5 QUALITY
 

As in the past all strains of wheat and triticales were evaluated for quality
 

characteristics.
 

4.3.6 SUMMARY COMMENTS
 

The high prices and shortages of fertilizers, and shortage of diesel and electric
 

power plus lower than normal winter rainfall in the winter 1973-74 account for the second
 

India. Although most farmers continued to use
consecutive drop in wheat production in 

a lower level. Of greater significance, however,
nitrogenous fertilizers, it was often at 


was the drop in use of the higher cost phosphatic fertilizers. The build up in the soil
 
- serious constraint; however, in anofrom earlier applications prevented this from being 


ther year or at most two, a continuation of this situation will 
reduce production drama

tically (and even though N is applied, its efficiency will be greatly reduced without the
 

adequate 1 ..osphate).
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T. 4.3A Varieties of bread and durum wheats recommendable
 

for consideration as potential varieties in India,
 

1973-74
 

Name of Variety Recommended 	 Salient
 

Original Name Parentage 	 for features
 

HD1982 Janak E5557xHD845 	 Irr.in Eastern India Res. to P. rec.
 

"
 HD1981 Pratap " 	 Rainfed in Western India 


UP215 UP215 TzppxSon64 	 Irr.in Peninsular India Res. to P.g.t. 

HD1925 Shera LR64AxSon64 	 Late sown conditions Res. to P.g.t.
 
Central India
 

MACS9 MACS9 T.durumxT. Rainfed durum areas Good yield. Better
 
(durum) po-T um Peninsular India resistance to P..
 

HD4502 Malavika Pi"S"-BY2 X Irr. conditions High yield and R to
 
(durum) Tc/Z-BxWeils Peninsular India P.'t. and P. rec.
 

HD2009 Arjun LR64xNa:.60 	 Irr. conditions High yield R to P.
 
Northwest India k.t. P.rec and P ..
 

Raj9ll Raj911 	 V-0229 of Irr. conditions High yield R to P.
 
CIMMYT Central India g.t. and P. rec.
 

H1385 Mukta Hy633xNP842 	 Rainfed conditions Good yield and gr
 
Central India grain R to P.&.t.
 

HS1138-6-4 Shailaza E4870xSonalika Lower hills of U.P. 	 High res. to P.&.t.
 
P.rec and P.s.
 

HS1097-17 Girija E5165xE4717 	 Higher hills of North
 
India
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4.4 Pakistan
 

4.4.1 INTRODUCTION
 

Final estimates showed that Pakistan's total wheat production fell short of the
 

target of 8.5 million tons in 1973-74; however, yields per acre reached new record highs.
 

Final estimates indicated a total production of 7.5 million tons, compared with 7.3 million
 

tons in the previous year.
 

Dwarf iheat varieties (grown on 56 percent of the area) were estimated to have
 
contributed 75 percent of the total production, producing nearly twice the yield nf the
 
traditional varieties.
 

Several factors account for Pakistan's failure to achive its target level. For
 
example, heavy frosts occurred on seven consecutive nights during early February when the
 
crop had entered the heading stage. Soon afterward, temperatures rose abruptly and re
mained high during the grain development stage. These two factors probably accounted for
 
a 10-12 percent reduction, since frost iamage was most severe on the early sown crop and
 
high temperatures affecter, the late sown crop. It had been expected that the total 
area
 
of wheat would increase to compensate for the 1973 summer floods which soaked the soil and
 
destroyed some of the summer crops. Apparently, however, there was no increase, and any
 
extra land sown to wheat was poorly prepared and heavily infested by weeds.
 

The problems caused by high temperatures in the wheat growing area occurs fre
quently.
 

Part of the problem is due to late harvest of paddy grown as a summer crop, but
 
also because most of the sowing is done on preirrigated land, with heavy irrigation. The
 
water is supplied to each farm in turn by a system of canals, thus the sowing period is
 
extended from the last week of October to early January, as farmers wait for their next
 
turn of canal water.
 

Preirrigation is used as a method of weed control, since presowing cultivation
 
destroys a crop of weeds germinated by the preirrigation. However, current information
 
suggests that excessive water use (both at sowing and throughout the season) has contri
buted to rising water tables and loss of N through leaching. Although the practice of
 
dry planting followed by irrigation and planting after irrigation produce similar yields,
 
the weed control effect may in the long run favour preirrigation. However preirrigation
 
should be lighter than is currently applied, and better summer-winter wheat varieties
 
should be developed for planting in the proper season.
 

4.4.2 MAIN OBJECTIVES AND SIZE (IFBREEDING PROGRAMS
 

The wheat breeding program is conducted in each of the four Provinces. It is
 
practically oriented and emphasizes:
 

1. 	Creation of new varieties with improved resistance, increased yields and
 
hard white grain.
 

2. 	Production of varities suited to production under barani (rainfed) condi
tions utilizing spring x winter crosses and other sources of drought resis
tance.
 

3. 	Selection and test of multilines.
 

4. 	Production varieties adapted to the different planting seasons of the Pun
jab and diverse ecological regional situatipns of the North-Western Frontier
 
Province, Sind, and Baluchistan.
 

The segregating materials originate from more than 7,000 crosses made in the
 
breeding process. Materials from Fl to advanced lines comprise more than 18,000 entries.
 
Numerous entries are maintained in the genetic stock and the crossing blocks, and more
 
than 5,000 entries in the international trials are tested also --some in replicated yield
 
trials.
 

4.4.3 FERTILIZATION
 

Fertilizer use is still quite low, but the estimated consumption improved slight

ly over the previous year. Table 4.4.A shows the use of N and P2O5 in 1972-73 and 1973-74.
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1 The ratio of N to P205 showed an improvement from 9:1 
to 6:1, but is still well
 

Research has shown that the 2:1 ratio provides the
below the recomunended rate of 2:1. 

most efficient 	use of fertilizer under irrigation, and the 1:1 ratio provides 

best results
 

The figures indicate that use of N has decreased and P205 has
 on many rainfed locations. 

are still low at about 32 lbs combined N and P per
increased but total nutrients per acre 


acre (36.3 kgs/ha).
 

4.4.4 WHEAT IMPORTS
 

Pakistan was virtually self-sufficient in wheat production in 1968-69, when wheat
 

imports dropped to 15,000 tons as compared with 1.5 million tons in the previous year.
 

Since then, however, imports have increased, and about 1.2 million tons were imported in
 
"1974.
 

PRESENT STATUS 	OF WHEAT PRODUCTION
4.4.5 


The adoption of new technology in wheat production was sparked by the introduction
 
for rust resistance, adaptation and fertiof new varieties with improved genetic factors 


lizer respones. Large imports %.ere made initially, but after these introduced varieties
 

had passed through their normal life expectancy, a new generation of materials developed
 
Some of these have been adopted widely; however, the lack
in Pakistan was ready for use. 


of a seed production and seed certification system has prevented many of the products of
 

the Pakistan program from reaching the farmer on a massive scale.
 

In late 1974 a World Bank Team surveyed Pakistan to determine the feasibility of
 

prcviding loan money to develop a national seed production corporation. Such a facility
 

is urgently needed, since the earlier releases (including such varieties as Mexipak 65,
 
now widely grown) have become susceptible to new
Chenab 70, Barani 70 and SA42 which are 


leaf rust races. The race known as 158 is increasing in prevalence each year, and such
 

a great danger 	to the country's wheat production. Not only are the
susceptibility 	poses 

resistant varieties are not being
older varieties now more surceptible, but the newer 


theolder varieties on a commercial scale. For example,
multiplied fast enough to replace 

From 1970-71
Pak 70 (a selection of Chenab 70) was intended for wide use in the Sind. 


In 1973-74 the 	variety became
to 1972-73 this variety showed only traces of leaf rust. 

moderately susceptible and its reaction can be expected to be susceptible very soon. Yet
 

this variety is not yet grown extensively.
 

Table 4.4.B shows the reaction of the principal commercial varieties and newer
 

releases to various diseases in the country. The new varieties Par 73, Lyallpur 73 and
 

Sandal indicat, good resistance to the three rusts.
 

4.4.6 RELEASED AND PROPOSED VARIETIES
 

Six new varieties have recently been approved for growing by Pakistani farmers,
 
including:
 

Pothwar = 114B-35xNad63 - a long duration variety with tolerance to stem
 
rust when sown in October.
 

Lyallpur 73 - BbxNorteho Il 27100-307M-OY-100a - resistant to all three rusts
 
and suitable for November planting.
 

Sandal = (Cno "S" x Son 64-Kl Rend) Mexipak = Bb "S" - high quality, suit
able for late November sowing with resistance to stripe and leaf 
and moderate resistance to stem rust. 

Pari 73 M 	(Cno "S" x Son 64-KI Rend) Mexipak 1123584-303M-OY-22-la-1436
 
Bb "S" - triple dwarf suitable for late November sowing with re
sistance to all rusts. 

Pak 70 = Sel. of Chenab 70 - High yield, moderate susceptibility to stripe 

rust and resistant to stem rust.
 

Tarnab 73 = 	 High yield and quality 

Seed of these varieties has been multiplied by the respective Department farms
 

and on the farms of some progressive farmers, but is nut generally available as seed.
 

4.4.7 PROMISING NEW LINES
 

There are a number of promising lines carried by the Provincial Programs and tested
 

under the National Microplot Trials. In the early stages of testing, a number of varieties
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I	 
Some of these materials have been submitted to outyielded both Nexipak and Chenab 70. 


The superior lines are:
CIMMYT for international testing. 


Yield above Chenab.
 
Cno "S" x HD832 PK3567-1a-la-0a resistant to rusts. 


disease resistant,suitable for mid-season
 TNl5-Nor67 x Cno67 PK3580-la-la-0a 

sowing.
 

high yield, disease resistant.
Son 63-MpkxMpk Pk3296-lt-Ot 

(Son64-Y50E x Gto/Inia) Bb "S" 1130847-lM-OY 
- high yield,disease resistant.
 

high yield, disease resistant.
6 4 PK1345-5t-3t-6t-Ot Dirk-TJ-558xMy64-Son
 

- disease resistant.
NAI "S" 1980-Mpk PK 1900-52F-7F-OF 


- disease resistant.
7C-OnxInia "S" 1128424..8Y-IM-IY-OM 

disease resistant.6E x My54E-An63
3E PK 2268-3F-3F-lF-OF 

KtE-Sk

- disease resistant.
6009 (Ly-65-66)-Tarnab 69 PK3706-8K-IF-OF 


disease resistant.
6134-C271 	PK041-3F-2K-lF-1F-lF-lF 

4.4.8 	 PLANT PATHOLOGY
 

In Sind, rust development was restricted by the dry cool weather of the early
 

Leaf rust on Mexipak and Pak 70 averaged about 
10 percent, but readings as high
 

season. 

Stem rust failed to develop.
as 90 percent were obtained. 


percen: in
 
In Baluchistan, rusts did not develop, but bunt 

averaged about 10 


upland areas; in some fields infections of up to 70 percent were recorded.
 

In the NWFP, stripe rust appeared late and reached 
only about 10 percent infec

lines ere 	severely damaged. Leaf rust was
 
tion; except in isolated areas where some 


percent average on susceptible varieties --Tarnab 
73 and
 

widespread, reaching about 50 

Khushal 69 were severely affected. Stem rust developed late, and then only on older va-


Loose smut was recorded it,traces.
rieties. 

leaf rust reached
 

In Kashmir, stripe rust developed in only trace amounts; but 


average of 20 percent, and stem rust averaged 30 percent. A few fields were severely
 
an 	 40 percent loss on local varieties.
 

Loose smut was widespread and caused up to
damaged. 

All
 

In Punjab, stripe rust was essentially absent but 
l:af rust was widespread. 


infe-cted
Barani 70 	and SA42) were at
 
commercial 	varieties (including Mexipak, Chenab 70, 

Pari 73 and Sandal remained
 
an average level of 20 percent. The new varieties Lyallpur 73, 


free of rust, while Pothwar 73 was susceptible. Stem rust appeared late and was found
 
percent
Flag smut 	incidence rose and averaged 10 


only on the traditional tall varieties. 
 Traces of 	loose
it was especially high on Barani 70. 

infection 	in the northern Punjab; 


Leaf miner (insect)aid ear-cockle
 
smut and ear cockle were observed in Multar on SA42. 


occurred in traces in Khanpur.
 

40 and 117 of stem rust were isolated.
 rusts races 11, 15, 15B, 21, 34,
Among the 
 from Rawalpindi were caused
 
Common bunt collected from local white of Quetta 

and Chenab 70 

loose smut 	were isolated.
 

by races L-8 and L-9 respectively. Races 2 and 10 of 


five centers,

From a total of 748 advanced lines received from the breeders at 
 Of 1702
 

266 lines 	were found to be resistant to both leaf and stem rust in seedling tests. 


varieties and lines screened for common bunt at Quetta, 369 varieties proved resistant, in

varieties that have remained resistant for five years at different locations.
 
cluding 25 


Some 1554 	varieties were screened for
 
These form a good base of germplasm for breeding. 


Of these 205 were resistant, including 41 varieties which have
 
Karnal or 	partial bunt. 
 A total of 608 varieties were tested
 

for four years at various locations.
been resistant 
 1653 varieties
 
for loose smut, and 311 appeared resistant. Tests for flag smut were made on 


and lines, and 284 were found to be resistant.
 

A National Wheat Disease Screening Nursery (1712 varieties and lines entered by
 
to
 

tested at 	six centers throughout the country to evaluate 
reaction 


the breeders) were 

Of these, 	30 lines were resistant to all three rusts, common bunt,
 different 	diseases. 
 are shown 	in Table 4.4.C.
These
locations.
partial bunt and flag smut at all six 
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A National Trap Nursery also was grown at the same six locations mentioned above,
 

including twenty-five entries from the commercial lines and promising varieties of the
 

country. Leaf rust developed at four of the centers and other diseases were not recorded.
 

4.4.9 KAGHAN SUMMER NURSERY 

In the summer of 1974, an excellent summer nursery was grown at Kaghan. Rust
 

innoculations were made; however, early varietiesescaped due to slow development, whereas
 

late varieties were fully infected. Both stripe and stem rust developed. This nursery
 

provides an opportunity to speed the advance of the breeding generations. The NWFP Wheat
 

Program was responsible for having land ready for timely sowing and for providing facili

ties for harvesting and threshing.
 

The Pakistan Wheat Programs, although operating independently within the States,
 

conduct joint testing of materials and it is expected that it soon will be re-organized into
 
a National Coordinated Program under the Agricultural Research Council. Program assistance
 

is provided by USAID, Ford Foundation-CIMMYT, FAO and other International organizations.
 

TABLE 4.4.C.-


A list of the lines showing resistance to the three 
rusts, common bunt. partial bunt and flag smut at 
six locations in Pakistan 1973-74. Data from the 
National Disease Screening Nursery. 

TABLE 4.4.A.-	 Fertilizer use during the %heat seasqn October- NDSN No. Parentage or Pedigree Source 
February 1073-74 in nutrient tons. 

450 	 Sonalika x (S,)n64-Y50xGtoltlnia) Tandojam 
I1-304G5-ST-IT-IT 

Year Nitrogenous Phosphatic Total N:P Ratio 744 libxlnia 1t-2.591-i -7.M-OR 

752 	 PJG2 
1972-73 133,752 14,646 148,398 9:1 	 ,C


768 	 Chris 

1973-74 128.037 21.940 149,977 0:1
 
88 NorG-7C 5-30367- I.I- IY-3M-OY
 

842 	 L17/613048 

908 	 Nr"!i"- ien CM4023-IY-OM " 

916 	 Yr-No6GC.M4027-IY-9M-OY 

918 bb-CnoxSuwon-Bb CM155G7-A- IY-4% -0Y 

922 	 Sel.of Stellenbosch x 10bCM-34185-IY-IM-OY 

TABLE 4.4. B.- Disease Reaction of the molt important corn- 930 Sonl1ka x Bb"S" 302G2-300M
 
mercial %heat varieties and latest released
 
varieties in Pakistan. 053 Tzpp
 

980 	 Bb"S" (23584-lOOM-103Y-300Y)x KI. Rend-SonG-"jli~a ii-23701-4M,-5Y-lM-IY-i'i 3294-3t-it " 
Flag 105 y54 -Tzppxb-Cno CM 28-10Y-4M-0Y

Partial Loose 1
Rust

Name of Stripe Leaf Stem Common 
Smut Smutunt hunt 

Variety Itust Rtust A 

622 	 NI: 701132 Quetta 

Mexipak MS S 5 R S MR S 624 ilil1fen 

Pak 70 %I'n MIS R It S S S 629 	 Cnturk 

Chenab 	 70 MS S R S S S S M (?IcMeng-Bl5G(R)/Tob-CfhxBb) Bb CM6531-113 flahawalpur 

Barani 70 M:*. S it S S %S S 195 (Pato/Son64-PurdxCno-INlA) Yr"S" 
SA 42 Rt MS It 5 5 5 67 CM6830-611 

67G Bb"S"-Hluc Silver PK 6141-1A-3A-(4A} Lyallpur 

Khuahal 69 MS S S S S -- S 708 289509 USDA 
(ISWRN 73) 

Tarnab "73 MS S R -- 719 JustLn--ortuna 

-- 720 -	 ISWRN-73Pothwar 73 5 MS-S S Rt S 7 	 Ityc 168182 
7 

Parl 73 It R It S S S S 722 	 Gator-1Rc-1-1 

Lyalipur 73 R It R S S -- 724 	 Kalif - 326408 

Sandal R R MR S n S 729 	 Itulofen/4 FrocorlKenya/2/Neulhatch 

13/Nurin-l0/firrvor 2T 
Blue Silver t MIR R S (1 MS S 731 	 Vrocor13IMcMIlKtI21Y52x2I4 (4777 Front 

/2/K58/N/31Nor/lirev ) 

736 Arabia/lSarnai/Carch/4124 Y154121 
NorlO-2I - IC-3ISn-A-21IBrevor 

737 AlIfen CHi 3268-5P-3P-IP" 

738 	 Egypt 3728/2/3 CapelUi/Giza 
C113308-2p - Ip -1pAICapelU/Langdor dwarf 
(F4/Lan dor) A3388-2011P-3p-ip 
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5.0 Related Wheat
 
Improvement Information
 

suLLEIIrNS
 

Epidemiology of wheat rusts in the western hemisphere. S. Ralaram, A. Campos, 1974 (RB 27).
 

Hybrid wheats: Their development and food potential. R. Rodriguez, M.A. Outiones, N.E.
 
Borlaug and I. Narvhez, 1967 (RB 3).
 

A survey on stem rust resistance In the USDA world durum collection and In CIKYT durum 
breeding lines. S. Rajaram, B. Devecioglu, N.E. Borlaug, K.W. Finlay, G. Varughese and 
2. Rodriguez, 1970 (RB 14).
 

Proceedings of the first wheat workshop, 1971.
 

Proceedings wheat, triticale and barley seminar, 1973.
 

India's high yLeldJng varieties progra.-ne in wheat 1966-67 to 1971-72. V.S. Vyas, 1975.
 

Adoption of new bread technology in Turkey. N. Demir, 1976.
 

TrIticale breeding and research at CXMYT. F.J. Zillinsky, 1973 (RD 24).
 

BIBLIOGRAPHIES (AVAILABLE TO LIBRARIES ONLY)
 

Bibliography of wheat, Vol. ., II, 1I, 1971. 

NURSERIES
 

Near east amorir:an spring wheat yle- nursery 3rd, 1963-65 (RB 5)
 

International brzd wheat screening nursery 3rd, 1969-70 (RB 22); 4th and Sth. 1970-72 (IB 17).
 

First and second elite selection yield trial; 1969-70 (IB 4).
 

International spring wheat yield nursery: Ist, 1964-65 (RB 8): 3rd, 1966-67 (RD 15); 4th,
 
1967-68 (RB 18): Sth, 1968-69 (RB 19): 6th, 1969-70 (RB 23); 7th, 1970-71 (RB 25); 8th,
 
1971-72 (IB 14): 9th, 1972-73 (IB 16); 10th, 1973-74 (IB 23).
 

International durum yield nursery: 1st, 1969-70 (In 2); 2nd and 3rd, 1970-71 and 1971-72
 
(1B 15); 4th, 1972-73 (IB 19); 5th, 1973-74 (IB 21).
 

International triticale yield nursery: 1st, 1969-70 (IB 1); 2nd and 3rd, 1970-71 and 1971
72 %1b 10); 4th, 1972-73 (IB 20); 5th, 1973-74 (IB 24).
 

International durum screening nursery: 1st to 5th, 1969-74 (IB 18); 6th, 1974-75 (ID 26).
 

Elite durum yield trials 1st to 4th, 1971-74 (7B 22).
 

TRINSLATIONS AND REPRINTS
 

The gLcen revolution pe.e and humanity. N.E. Borlaug, 1972.
 

A green revolution yields a golden harvest. N.E. Borlaug, I. Narviez, 0. Aresvik and R.G.
 
Andersnn, 1969.
 

Potential for improving production efficiency of cereals. R.G. Anderson, 1975.
 

Wheat breeding and its Impact on world food supply. N.E. Borlaug, 1968.
 

Genetic Improvement of cereal grains. N.E. Borlaug, 1972.
 

Mankind and civilization at another crossroad. N.E. Borlaug, 1971.
 

Progress toward novel cereal grains. L.S. Bates, A. Campos V., R. Rodriguez and R.G.
 
A*,derson, 1974.
 

Statement on agricultural chemical by Dr. N.E. Borlaug, 1972.
 

International agriculture's progrisb-everyone's responsibility. N.E. Borlaug, 1973.
 

Shaping the future. N.E. Borlau*, 1971.
 

Evaluation of the CIMIMYT wheat training program. Burt Swanson, 1975.
 

OTHER PUBLICATIONS
 

DPrua siheat: New age for an old crop. Steven A. Breth, 1975.
 

Wheat x rye - triticale. Anthony Wolff, 1976.
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