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1.0 Introduction 

CIMMYT's maize program--which in 1974 included 154 separate progeny trials in 22 countries,
 
and 84 experimental variety trials in 35 countries--was begun as a cooperative venture of the Government of
 
Mexico and the Rockefeller Foundation. Although program emphasis and geographical scope have evolved
 
progressively, the origins of many of today's trials reach back over 30 years to the work of the program
 
founders.
 

In the early years, hybrids were developed to meet the production needs of Mexico. l.ater, pro
gram scientists began putting together sonic genetically diverse maize populations, or composites, to set the
 
stage for a concentrated effort on population improvement.
 

By 1970, there were many such populations in the CIMMYT program: atill very heterogeneous, 
but excellent breeding populations. At that time, CIMMYT began to direct these populations (and others) 
toward the major genotype requirements of the maize-growing countries of tile world. We have often referred 
to the program operations as a sort of funnel--with the germplasm bank serving as a source of genes to feed 
into tile top. These materials would sift Jown through funnel populations of more distinct identity, evolving 
as experimental varieties that emerged as specific crosses directed at a farm-level use in a particular maize
producing area. 

In 1973, (I XIXYT decided that 28 populations have been def innc well enough to move into an in
ternational progeny testing program, and that the resultant experimental varieties could he 0US(d dir ctly il 
crosses, or for proluction in many countries. Our 1 973 maize progress report detailed the various fun('
tions and systems that have carried tile flow of materials from the germplasm bank and itroductions, 
through the "funnel" of d,,velopuient anrid testing, to the testing of elite experimental vark-tt i'; . (A irief sunl
mary of this process is provided in the Appendix C(IX IXtYT's funnel concept is l oiiw capable of 
delivering progeny, experi mental varieties, an ( elite experi mental varieties to the miany cooperating pro
grams. 

Thus, in 1974, reporting emphasis can be given to the results of the first year, of systenatic in
ternational testing. The international cooperation that is so crucial to CINMMYT's operations is highlighted 
first, with subsequent sections devoted to the supporting activities that provide the basic structure for our 
maize improvement work. 

1.1 EI)ITOIIA . NOTE: 

Modifications in the content and format of the CIMmYT maize program report for 1974 stem 
directly, from maize improvement progress and expansion in recent years. These adaptations allow docu
mentation of a program in action, with direct and detailed reporting from national programs and farmers' 
fields throughout the world. 

Specifically: 

Data from the first complete year of international testing are highlighted in the lead section. Sub
sequent sections reflect the pe'ogressive stages of the maize Improvement progress that support these world
wide trials. Primary focus is on research payoff for farm production. 

Style, organization, and layout are designed for readers with a technical background, strongly 
weighted for scientists in national programs. The aim is for quicker delivery of results In a straight
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firwaird, heavily tabular format--organized for field and reference use. 

It is hoped that these adaptations will further streamline the travel of maize improvement results1,i--and from--collaborating scientists and farmers. As worldwide agricultural information networks becomeoperational, accommodations can be made rapidly to meet storage and retrieval demands, with report-year
r,-ults keyed and indexed for smoother tracking of year-to-year progress. 

Readers seeking a general sur-vy of CIMMYT's operations are referred to the: CIMMYT

IIEV!F' 1975. Reference data on 
 other maize program technical reports for 1974 are found in Section 10) 

i .2 ABOUT TillS REPORT 

."1 FLOOD AT POZA RICA 

A flood at the Poza Rica station during September 1974 resulted in serious losses of material andin damage to the station itself. The yield trials associated with the Advanced Unit Progenies were all harvested prior to the flood, as were the Back-Up Pools 15, 16, 17, 18, 
 22; the Amarillo Bajio population; plusseed of' Experimental Varieties from the previous cycle selections. Complete losses were recorded for: 
plantings of 7 other flack-Up pools; all of the Back-Up yield trials; the germplasm bank trials; the high density plantings, tie ()paque-2 nursery, the seed increase of Tuxperlo 1; 3 isolation plantings; and 3 materials
being advanced for south of the Equator locations. Those plantings must be repeated from reserve seed;
thus there will he a setback of one growing season in the development ot the materials involved. 

'11(1)STS AT ''( )l, I CA ANI) El., HATA N 

An unseasonal early frost in the highlands of Mexico killed the maize plan ings at Toluca andEl Batin in early Septembier, 1.974. Those materials which were already mature (the very earl), types) wereunaffected, while the inte rmedliate and later maturity types were progressively damaged, depending on their 
stages of maturity. This resulted in a delay of oneformed year in the development of those materials which had notgrain, and in a relatively poor Iob of selection in those materials frozen with the grain only partially
filled . Major parts of these populations will need to ibe replanted in 1 975. 

CIMMYT's Maize Improve. 
ment process now delivers 
improved varietal material to 
cooperators in most of the 
tropical areas of the world. 

2 



2.0 Overview of Maize Improvement Process 

('iv"T's maize improvcent operations arc built around tw~o closely related concepts: (1) de
veloping improved technology and (2) delivering the technology at the farm level in many countries. Our 
resea rch program cooperates directly with national programs providing oract ical in-service training for 
their young scientist s, at ('I INY'T. V now work %iithscores of national t)rogram,;: (1) %ith tormally con
stitutted programs involvin g public agencie.s such as ministries of agricultl're universit ies, all(] other orga
nizat ions; (2) vith private interests, such as s-ed companies or other ilde(pelidelt groups or associations; 
and (3) with groups that have rio forlma3l d(esignation. ()ur Materials and informatiol are 'reely availahle to 
all. 

In cooperating witil the,(e progra n ;, the a im is to develop appropriate technology as a joint
 
venture--so that the new varieties or practices are tested as an integral part of the process of development
 
and delivery to the countries.
 

Our training stresses on-the-farni ,,xperience, with instruction and use of improved practices
 
under conditions that ace found in the trainees' hemo._ countries.
 

The organization anit function of the maize improvement process were reported iii detail in tile 
1973 Maize Improvement Report. A quick summary of the general flow of materials in this process--from 
introduction to their delivery as improved varieties in national progcams is shown in the Appendix. 
The program is seen as a continuous flow, with operations occurring simultaneously, rather than in a series 
of rigid steps. 

If the new varieties are to contrihute substantially to total production, they must ie accepted by 
local farmers and placed in widespr:'d use. Any characteristic or requirement that interferes with this ac
ceptance and use is likely to limit the contribu(ion of a new variety or practice. 

This reasoning has suggested that tie major thrust of )ur variety developnint program be toward 
open pollinated varieties that dIo not require a sophislicated hyhrid se ed production and distribution facility 
for their increasL,. This decision recognizes that ther, is little proo'-;ti(. for massive use or hyt)rids in many 
tropical areas of the world, even if greatly.lsuerior hybrids were availabe. 

Mfost roaize -growing areas are affec mledhy factors of a very practical na ture that tend to diminin Ish 
the advantages that a hybrid imnay have . Iolr example, in nmaly areas where good hybrids are available, it is 
tile practice of a relat ively large proport ion of the farmers wh01do purchaseihybrid seed to plant back the re
sulting seed from one to several generations. These practices often produce tlhe same net result as would 
the use of open pollinated varieties. 

Other limitations of hybrids include the complex and precise logistics of pruc ig goodi seed and 
getting them to the farmer. Availability and costs of fertilizers and other inputs also must he innsidered 
along with hazards of nature such as limited and erratic moisture supplies, floods, storm';, ad uncertain 
harvest returns. 

CINMIMYT scientists try to look at tile development of improved varieties through the eyes of the 
farmer-producer, anticipating the risks and potential benefits as the farmer sees theim in naking his crop 
planting decisions. Looked at in this Nway, the use of hybrids presumes a whole series or condititons that must 
be met for effective contributions to a national program. Further, any long range hybrid (hvelopurritpro
gram must be backed by a continuing population improveoment program that will permit the derivation of pro



fcressively better hybrids. lience, CIMMYT emphasizes population improvement in its hreeding work, witht hyibrid spin-off intended for use by national programs or other scientists in developing hybrids for local 

The variety development program at CIMMY'T attempts to provide the range of maturities, grainthat are needed to meet both the highland and lowland ecological conditions of 
textures, and colors, 

, :ireas of the world. A constant stream of germ plasm flows into the basic comolexes from the' !,erm plasm bank, as well as from other bank resources, national programs, and wherever other
!Z valuable traits may be identified.
 

For convenience 
 in the general management of the maize improvement process, the operationsprogram have been divided into several stages, with the two major divisions called file Back-up 
,'nced Unit. 

He Hack-up Unit involves new introductions, testing of combinations, and building pontulation*, . Tihe Advanced Unit is primarily the delivery vehicle into national programs; the materials are-t ri. homogeneous and thus nearer commercial use. Simultaneous progeny evaluation at several sites,wm i.!, great deal of information in the gradual improvement of populations,,.t,. j:s L intrinsic part of the development process. 
so that the testing of vari-Immediate multiplication of materials can be done at0 a.g, of development, with knowledge of the performance accumulated (luring the selection of the proge

i,k over previous cycles. 

The remainder of this report provides a documentation of this process in action during 1974. 

' c ! 

Young scientists from throughout the world participate In CIMMYT's operations in Mexico; in.service training emphasizesfirst-hand experience with practicts that can be adapted for use in their home countries. 

4 



3.0 Advanced Unit Operations: 1971 
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available 	 to national programs.
 

"'ho prngel'y and 
varietal testings are conducted in conjunctionwith regional and national pro'gransas cooperating sites. Such prograls thus get detailed look at each seta of progenies and have available aseries of alternatives for utilization of the germ plasm represented. Reserve 	seed is maintained in orderto 	permil several options as a follow-up, 

An additional 	level of evaluation of materials is contemplated inIll arillies, 	 further tests of the experimen-As the experimenta1 varieties are developed, thev ili turn are 	organized into variety trials thatNill he grov'rr ov!vr a 
l'ilr rn 

imich larger range of sites than at present. These are projected for about 25 sites withplots arid 	four replications. Such testing allows al opportunity for more precise conivarisons of ex I,,'rtal varities themselves, and also provides a means for the identification of the most suitable mateftir ilividual sites. Based on siu( h varietal evaluations, a given site might select a different materialI,, Iat 1Ocli ka s uoriginally used il progeny testing; whereas other sites, without progeny trials, couldmm-I1. 	 mtelrrials to be estalilislhed as progeny trials rroni the varietal trials.
 

ITrlS , CI.lite ' ' ptrill-)rital 
 Varieties can ie identified,
-t,, iir's 	

both for use as corninmercial varieties atc ,ttaridl'r firrtwrr Study in relation to dependability of production over ranges of varied environ,' 	 ",,- . 'Asuli klv a:; IAltio I'Exlrritu;mtal Varicties are( determined, on-farm trials will follow to verify their
l Ihil Iv 'r' prl r'hl itul. 

'.I I I'.1- {1\ 11MI';NTA:\I. VAIETI'IY TR"1IALS:I. 1974 IND)INGS 

I i I 	 \at i I ' 'og'a i s
 

\n ar''arav oifverse gernplasmn i lre form of a 
variety yield trial can be a 	 valuable adjunct tora{t hmrr:i l rr ari : th, pr'rflroariu.eof the varieties in these programs (ail be compared with other mate-Jiln, 	 r'111i('reIrst. a choice of no\%gerrplasrn can 
,'ate 	

he inade available to compluemeit the program'sl'l. \ ar' o'v nr'.s provide Iirst-haird information aboit the available populations and their suitability
iomr1 


li 197.1, ('1 \IY'T' distributed vari ' 


trll rol 	 prrn 'arrs. 

v 	trials representing a cross-section of the germrplasm in 	 themore Ad\auri',,d populatirnons under selectiou to pro'vide: (1) a 	general evaluation, and (2) a basis for selection%.hi'i','t, 	Individuial ,uin tr'ies migit select ari(l request suitalle types for subsequent progeny trials. Table1. sl1 \r.- Ow listor \ar'i'trfrs distlributed, \%itl a preliminary summary of performance for yield, 	maturity
alldI&In, llh,lit. 

I've'% ous obhs'rvations r'ega riling the relative su itahil itv of' different types of germplasmn were1.,iir'ic.l . (o impllsto lrngria is almost all I C.('arr. Belt type iii origin and has hee shown to le totallyrlwiiiilrv, nr lant tropical aretas, and thus has fallen to the bottom of' tire list. Arnarillos Pakistan andIll;iin,',i also a r'e cormiposed largely at('.S.I'aki-;Irlan Corn Belt 	gerniplasm, conbined 	with the temperate latir.rlla Pkisarn; wihras J'l'() linois contains one-half' Corn Belt germplasnn and one-halflitrirn' '(111ill,aItitud Ir'oii'al ratecial. h'lre(Ant. 21) x AEI)) Kitale composite fron Egypt is based theI. IIlaih, f:iret'amIerr 'a (fairly cool climate) and 	
on 

on the cross of Antigua 2-1) (('ariblbean) with Amier'ican 
1,(.11f It r'iso'lially beina'ed as a ternperat climate variety unsuited to lowland tropical areas. 

I 4ih 10 I o'verarpa run' -2 vari eties tenid'd t) occupy 	the portion of the list Just above that of the poorly3(lartr'r',d ,P,' a li l ub Iat: of imost or ti( inormral kernel types, regardless of' relativn maturity or plant 

Ir'.slitr' tih' Inclsioni of such a diverse 	array ofr materials it, tire trial, the mean yield of the trial"\(.r I I sites 'as '1, 5t7 kg/ha. ani the general prec ision of' tire trials \%as reasornably good. Trials were orga6: 6 lattic,/, I ti\ desirgls, with four r'plications, and included six local check varietiesI'],W. ,'consistd'r ot olit' i'rims; howrver, 	 for each site.only the 	 tw\o center rows were Irarvested to reduce the effects 01 dis-.a,I' anahrr'mia s a rit 'll 	 ll lilant heights oil adiacent plots.
r,'((hrf(d, 	

Even with this precaution, somen of these effects weresll.'esting that temperate-type materials should Ire restricted to non-tropical regions in such trials. 

\11 or thos, materials tended to 	grow tall In Egypt and Nepal, countries Which probaBl~l should notitd as I, 	irig%kithlr tropical r gions. Plarnt height varied widely in 	 response to. ll Iartli'. (of' liii'h day length has 	
a series of environreen reported to he extremeAly iiiportant), Ternperature also Is of,Ii i rrrlax'tarlrcr ill Ow' developnien of theti malze plant. The interaction of (lay length arid sequences of 



TABLE 3.1.1 Preliminary Results of Experimental Variety Trial 1974. 
Variety Means. Across 20 locations:. 

Yield Days to Plant 
Entry Pedigree Hank kg/ha, flower height 

1 Tuxpelo 1 4 4274 67 2!6 
2 Mezcla Tropical lllanco 2 4469 67 2:37 
3 Blanco Cristalino 12 4020 64 222 
4 Antigua x Ver. 1111 16 3677 66 220 
5 (Mix. 1 x Col. Gpo. I)ETO 10 4101 68 2.10 
6 Braquftlcos 15 3754 70 208 
7 IDRN 14 3785 6-1 242
 
8 Cogollero 9 4103 66 250
 
9 Tuxpeflo x La Posta o 23 3355 67 220
 

10 (Ver. 181 x Ant. Gpo. 2)&cn. 1 02 26 2976 65 210 
11 Y.11.1.. o2 22 3407 65 240 
12 W.1I. 1.o., 21 34141 65 23 
13 Compuesto K (II.E.) 02 25 3249 65 2:38 
14 La Posta 3 4336 691 2-1 
15 Mezcla Amarilla 17 3595 64 2!4 
16 Amarillo Cristalino 1 13 3863 66 23; 
17 Amarillo Dentado 2 11 4068 66 231 
18 Tuxpeflo Caribe 2 6 4220 67 228 
19 Amarillo fluntado 1 5 4225 67 251 

20 Tuxpeilo Caribe 1 7 4145 66 240 
21 Amarillo Subtropical 18 3590 64 234 
22 Blanco Subtropical 20 3420 64 2183 
23 ETO x Illinois 24 3315 63 232 
24 AED x Tuxpctio P.13. 19 3453 63 236 
25 (Ant. 21) x AED) Kitale 27 2795 66 233 
261 Arnarillos Pakistan 28 2510 65 21'f 
27 1llancos Pakistan 29 2305 5!1 214 
28 Compuesto IHungrfa 30 1738 57 1A 
29 (Tuxp. x La Posta x Tuxp. hv.Ver.) 1 4527 67 237 
30 (Cuba x Itep. Dom.)x(Mcz, Am. Ant. x 8 4118 65 243 

Ver. 181) F3 

31 Checks 4387 65 2311 
32 " 4141 65 233 
33 " 3877 64 2:17 

34 " 4337 6(; 23 G 

C 2 

35 4 65
4007 2:I6 
36 3956 65 2:" 

Panami (3), Barbados (2), Peru (1), Bolivia (1), Egypt (1), Ghana (I), 
Guatemala (1), Mexico (3), 1-1 Salvador (1), Thailand (1), Ecuador (1), 
Nepal (2), Costa lica (2). 

Precise records of dates, 
plots, and plants are essential 
il the formation of experi
mental varieties; superior 

N families selected from proge. 
ny trials on the basis of their 

1V rperformance are intercrossed 
in this process. 
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TABLE 3.1.2 CIMMYT'S INTERNATIONAL MAIZE TESTING PROGRAM,1975 
DISTRIBUTION OF EVT 

GROP O EXPERIENTAL SOUTH CENTRAL w _ RETIES 
AMERICA AMERICA MEXICO A F R IC A A S I A 0 

4 U 

Im 
hu< 4 a * a 

I EXPT VAR.REPEATTR.1 1974 2 3 3 1 1 31 1 12 20 

LTOTAL: [2l14619452i486444444554525141344331I164251217432321I1I180 

12 TLWO 21 I I 21111 II I I I II I II 25 

13 TLYD-TLYF 21 II I 1 1 1 1 1 121 III I I, I I I 24 

14 TIYF- TIWF- TIWD 2 1 I I II I I II I 1I I I 11 1 I I 1 2 1 36 

15 OPAQUE2 21 I I I 1 l1 I II I 1 1 I I I I I I I I 27 

16 TEMPERATE 121 11 I I 11 111 I I I 2 I 32 I 2 1132 

17 HIGHLAND 121 III II 12 I I I 15 

TOTAL: 

TLWD. TROPICAL LATE WHITE DENT. TIYF" TROPICAL INTERMEDIATE YELLOW FLINT.
TLYD: TROPICAL LATE YELLOW DENT. TIWF: TROPICAL INTERMEDIATE WHITE FLINT. 
TLYF: TROPICAL LATE YELLOW FLINT. TIWD: TROPICAL INTERMEDIATE WHITE DENT. 

.' '
 

,eaprogeny trials, 250 reciprocal full-sib families, plus six checks, make up the trials that are tested simultaneously in 6 
. latlies. 



varying temperatures was not well defined. Maize varieties of lowland tropical origin, when planted at 
Toluca, Mexico, (8,600 feet elevation) under very cool growing conditions, develop very slowly, have a seni
chlorotie appearance, and do not become very tall (never mature) so that temperature may he much more inl
portant than day length in many cases. 

Table 3.11 indicates that the adapted materials are performing well over a wide range of rondi
tions. Twelve of the entries were above 4 tons/hectare, as measured as anr average over the 20 sites; they
 
were fully equal to or better than the local checks. 

Al indication of' the effect of the emphasis placed on short plant selection is reiecled by Entry I, 
Tuxpeno 1 (Table 3. 11). This variety was only 8 centimeters taller than the brachytic 2 version of essentially
the sama genetic baekground (IEntry 6, liraqui'li(os). It is beinig increased and (list ribited comr .reially in 
several countries. (M11exico reports miore than 2,000 hectares of seed production to Ie radv for sale in 1975. 

Prel iml larY results also show that a non, the types adapted to lowland tropical cii tondtins, the 
white (lent variety called "iixpeilto I x La I'osta & Iv. -Ver" per'orni'id well. This is a comltpex derived fron 
tile Tuxpetio race that was originally selected as tlri! dil'ferent variet is: (1) l.a I'osta..i s iithrtiv Cforitod 
from 15 seleeted intlirid lineis; (2) TlX)elflo "Itlvier'll -Ve'allO , a maMsS select ion f'ec yield sioll or,f li'ot l 
Crema 1; and (3) Tl'NpICi'O 1, a short plant (plata ha.la) selection 'rorn the original "UxNttA-1 -cia I , or- I'r1 
selected Tuxper'io (Composite. The "luXperlo (Crema I and l~a I'osta are both ry'%tall-gro\ing %uirlet',t. while 
tile Tuxperno I (or planta h:.la) has heen dralstically reducetd inplant hei ht through rcllront -Siclie ton. 'lh! 
two tall varieties werc, crossed with the short plant selection, arid the resultlng cr'oss u'l-clid tio1: arid inl
creased for inclusiton in tie variety trial as ole of the entries. The restlt 
ng valrioltv is intuith shorler thll tile 
two tall parents and only sIi ghtly taller tiallif short plant parent Ls(d it] mi'l.rin plai thi'g . Ii s00111- thil 
the use of quantitativelv selected short plant populations can lie a very useful device to duco iil ilarir hewight 
of other materials. 

Because of the difficulties inherent in interpreting data from trials witi diverse types of riiat!rials 
the variety trials have ieen sub-divided into a series of dilhrent trials for 1975. 'l'rot)ical], lemperahe, hith
land and opaque materials will he handled in distinetlY separate Irials, as will miaterials itih idel' difh'l r l 
maturities. This xNill hrmit the inclu.ionli ol0l rt' ho oll)geneolus ullttes ii particular trials, as well a- tihe 
distribution ot' materials that are in better accord with their. areas of eco ogical adaptartion, Irotioseid distri
bution of the experini:,ital variety trials cr P175 is shewi in Table 3.12. lReports art, ctmptttir as oen as 
the data is cormptiteri. 'or 197-1, varietv trial data rave eitrN tuin'na iz,-d ini a rttport tilled \l:ize, Pr Lrarli 
Preliminary Rteport - international I jeri ltat \arietv Trials, 197-1, and rist rititteh to u'oper.attirs arid 
other interested scientist-;. An oxaltaplr of t'll results front art individtuat site is giv~r- i 'tale .1,13 for l.a 
Volina, ]Peri, ald is pruWlde illsinmilar furm for all sites to each toolperater'. Wii -sults ravc hieen toni
pleted for the year, the, addi ional data ' over d w'illhe cont pihd it) a Sutpl4,1tent antd simuilarlv distriUlttd. 

3.112 Mexico Trials
 

3.1121 Experimental Variety Trials: 19h74A 

Twenty-five experimental varieties were compared at three sites in the winter season 197:3-74: 
Poza Ilica, Tlaltizapgn, arid 1Buena Vista, a site near Poza Hica. In addition, five opaque-2 varieties were 
compared in separate (adjacent) trials at the same sites. The results of these two sets of trials are shown 
in Tables 3.14 and 3.15. 

Fourteen of the twenty-five normal varieties and all five of the opaque-2 varieties were subse
quently included in the advanced unit populations that were tested internationally in progeny trials ard expe, I
mental variety trials in 1974. 

3.11211 Grain yields: were larger at Tlaltizaptin than at the other two sites. The mean yields over sites 
of the individual varieties (from :3858 to 5290 kg/ha) do not deviate very widely from the overall 

mean (4754 kg/ha), indicating tile similarity in tire origin of most of those entries. A fairly clear, exception
is the lowest yielding entry, Eto x Illinois. 

The opaque-2 varieties gave yields that were, on average, 670 kg/ha lower than the mean yield of 
the normal varieties at the same sites. 

9 



TABLE 3.1.3 VARIETY ].-X1 ERIMENTS. 1974 
STATION AND LOCATION: Programa Cooperativo de Investigaciones 

on Mafz -- Universidad Naclonal Agraria-- La Molina, Per, 
COOPEA3EIATI: F. Scheuch II. 

Days Plant Ear No. Ears/ Rotten 
Flower Ht. It. Pits, Plant Ears 

Variety (Dfas (Alt. (Alt. (No. (Mars (Pudr. 

No. (Varledad) Kg/Ha. flar.) plant.) mz.) plants) plant) mz. PC) 

31 Check 12875 102 273 170 40.7 1,4 9.5 

33 Check 11715 104 305 173 41.5 1.2 11.0 

32 Check 11677 101 295 159 41.7 1.3 9.6 
29 Tuxp. x La Pos. x Tuxp. 1.V. 11086 106 250 125 39.0 1.4 9.0 

34 Check 10978 103 305 165 38.7 1.3 6.6 
1 Tuxpeflo 1 10804 101 223 98 40.5 1.2 5.0 

14 La Posta C2 10618 107 264 140 41.2 1.1 6.7 
35 Check 10295 103 288 154 39.5 1.2 8,7 

2 Mczcla Tropical Blanco 10266 102 240 114 40.5 1.2 9.2 
5 (Mix. 1 x Col. Gpo. 1)Eto 10264 104 253 125 40.5 1,3 11.8 

20 Tuxpefno Caribe 1 10096 102 240 116 41.7 1.2 8.2 
18 'ruxpcfio Caribe 2 10083 102 234 109 43.0 1.2 9.6 
19 Amarillo I)entado 1 9689 102 251 122 41.5 1.2 5.1 
11 Y. II.E. 02 9475 98 244 120 40.2 1.5 7.0 

6 Braquiticos 9373 108 203 86 40.7 1.1 10.3 
23 Eto x Illinois 9343 94 223 102 40.7 1.1 14.1 

8 Cogollero 9340 101 254 129 41.2 1.2 7.1 

17 Amarillo I)cntado 2 9332 101 238 111 39.0 1.3 7.3 
21 Amarillo Subtropical 9293 97 229 114 40.5 1.3 12.4 

22 Blanco Subtropical 9182 96 222 110 40.2 1.2 16.1 
16 Amarillo Cristalino 1 9178 101 239 111 39.5 1.2 3.8 
30 (CxRD) (MaxAnt. x V 181) 9054 102 246 123 40.7 1,3 5.5 
24 AEI) x Tuxpc'Io 1.13. 8932 101 230 122 40.5 1.1 20.8 

36 Check 8925 103 268 143 39.5 1.3 9.3 
7 II)HN 8815 98 226 112 40.7 1.2 7.5 
9 Tluxpc11o x La Posta 02 8790 101 226 104 37.5 1,2 13.4 
4 Antigua x Ver. 181 8759 102 230 119 41.5 1.2 5.9 

12 W.Ii.E. 02 8689 99 239 116 40.2 1.3 7.3 
3 Blanco Cristalino 8597 99 206 91 41.2 1.2 8.0 

13 Compuesto K (II.E.) 02 7751 100 234 117 39.7 1,1 9.2 
25 (Ant. 2 1)x AED) Kitale 7697 99 228 117 40.7 1.0 26,0 
15 Mezcla Amarilla 7689 99 204 90 41.2 1.2 5.9 
10 (Ver. 181 x Ant. Gpo. 2) Ven. 1 7617 98 228 116 37.7 1.2 12.0 

26 Amarillos Pakistan 5998 93 222 99 40.0 0,8 29.5 
28 Compucsto lungria 5786 83 196 78 40.7 0,9 50.3 
27 Blancos Pakistan 5419 85 199 91 40.0 1.1 25.1 

Means R 9266 100 240 119 40.4 1,2 11.8 
LSD (DMS) .05 1011 
C.V. 8.3 

1o
 



TABLE 3.1.4 	 Grain yield of the 25 experimental varieties grown at Poza Rica, 
Buena Vista (Veracruz), and Tlaltizapan in the 1974 A cycle. 

Grain Yield (Kg/ha.) 
Variety 

Experimental Variety Poza Rica Buena Vista Tlaltizapan Mean 

$ 1 Tuxpeflo Caribe 2 3982 5184 6703 5290 
41 2 La Posta C-4 4816 4635 6308 5253 

3 Tuxpefto PB x Sint. 10 lin. 4888 4464 6399 5250 
* 4 Tuxpeflo - 1 4739 4474 6412 5208 

5 Mezcla Amarilla x 8 Mat. 4831 4586 6150 5189 
1 6 Familias Selectas 4199 4455 6794 5149 
ft 7 Amarillo Dentado 2 4363 4971 5488 4941 
1 8 Lineas E.S. x Varios 4700 5074 4978 4917 

9 Tuxpefilo PB x 19 Mat. 4458 4838 5442 4913 
10 (Mix. 1 x Col. Gpo. 1) x Eto x Sint. 10 lin. 4615 4056 6037 4903 

'' 11 Tuxpefo Caribe 1 4131 4212 6231 4858 
1 12 Cruz de Familias Selectas BL 4896 4255 5412 4854 

13 Tuxpefo x Nic. x Sint. 10 lin. S.B. 4915 4553 5026 4831 
14 Compuesto Blanco Cristalino 3662 4008 6486 4719 
15 Eto P13. x Sint. 10 lii. 4091 3994 5883 4656 

* 16 IDRN 4532 3668 5626 4609 
17 (Cuba x Rep. Dom.) x Ant. x Ver. 181 4129 4229 5464 4607 

' 
18 
19 

Amarillo del Bajio x Sint. 10 1 n. 
(Mix. 1 x Col. Gpo. 1) x Eto 

3654 
3730 

4391 
3938 

5688 
6005 

4578 
4558 

' 20 Amarillo IJentado 1 4285 4113 5245 4548 
' 21 Mezcla Amarilla 3705 4046 5754 4502 

: 22 Amarillo Cristalino 1 3579 4455 5205 4413 
: 23 Ant. x Ve,'. 181 3493 4059 4978 4177 

24 lraquiticos 3509 4184 4580 4091 
25 Eto x Illinois 2687 3679 5209 3858 

I 

LSD .05 530 660 1257 
C. V. 11.2% 11.0% 15.8% 
Mean of Location 4183 4341 5740 

q Advanced Unit Population
 
1 Materials that were recombined to form "Mezcla Tropical Blanco"
 

TABLE 3.1.5 	Grain yield of 5 experimental 02 varieties grown at Poza Rica, 
Buena Vista (Veracruz), and Tlaltizapan in the 1974 A cycle. 

Grain Yield (Kg/ha.) 
Variety 

Experimental Variety Poza Rica Buena Vista Tlaltizapan Mean 

* 1 Tuxpetlo x La Posta 02 	 4461 3881 5550 4631 
* 2 Compuesto K (II.E.) 02 3469 3621 5116 4069 
" 3 W.lI.E. 02 3597 3517 5075 4063 
* 4 Y.II.E. 	02 3270 3532 5113 3972 
* 5 (Ver. 181 	x Ant. Gpo. 2) x Ven. 102 3181 3165 4703 3683 

LSD .05 	 677 473 702 
C.V. 16.7% 9.6% 10.7% 
Mean of Location 3506 3543 5111 

* Advanced Unit Populations. ' 

11'L
 



The range of yields within each location was not very large and a large proportion of the varietiesat each location gave yields that were not significantly different from one another. The close similarity ofmany of these materials justified combining some of them in 1974, as indicated in the table. 

3.11212 Days to flowering: most of the varieties in this trial take a similar time from sowing to silking.The earliest entries (Eto x Illinois and IDRN Cornell) took 70 days to 50 per cent silking at PozaRica, and 98 days in Tlaltlzapan. The corresponding times for the Braqui'ticos, the latest entry, were 82 and107 days. For the five opaque-2 varieties the time to silking was similar to that of most of the normal entries,nomely 74 days at Poza Rica and 99 days in Tlaltizapdn. 

3.11213 Plant Height: for the 25 normal varieties and the 5 opaque-2 varieties the mean plant height was194 cm in Poza Rica and 2 40 cm in Tlaltizapin. Apart from the Braquiticos, Mezcla Amarilla isLhe shortest variety in this set (167 cm at Poza Rica and 211 cm at Tlaltizapdn). La Posts C4 was the talleM(229 cm at Poza Rica and 277 cm at Tlaltlzapgn). 

3,11214 Lodging: more plants lodged at 'laltizapdn (42 percent) than at the other sites (18 percent). Thiswas associated with the difference in plant height at the two locations,and strong winds in Marchat Tlaltizapin. Of the varieties that are now in the advanced unit only Amarillo Dentado 1 and Ant. x Ver.181showed above average susceptibility to lodging. There was rather more lodging in the opaque-2 varieties atTlaltlzapdn than in the normal varieties. 

3.11215 Diseases: the incidence of disease was fairly low at all three sites and almost entirely absent atTlaltizapin. The only significant observation was a slightly higher incidence of ear rot in the fiveopaque-2 varieties (index 2.1) than in the normal population (index 1.3). 

3.1122 Experimental Variety Trials: 1974B 

The experimental variety trials sent out in 1974 consisted of 6 x 6 lattice designs with four replications at each site. The results for fourteen of these trials were summarized in a preliminary report that wascirculated to co-operators who conducted the trials (March 1975) A more complete analysis of the combineddata is planned when results from an additional ten or twelve trials are available. 

Table 3.11shows a summary of the yield data available. The mean yield over the twenty sites was3626 kg/ha and the precision of the trials was, with a few exceptions, satisfactory. With the exception ofentries No. 29 (Tuxpeno x La Posta I. V.) and No. 25 (Antigua x AEI)) Kitale, the varieties represent the advanced unit populations that were tested internationally in progeny trials in 1974. A description of the populations from which these progenies were generated can be found in the preliminary report of the progeny trials(CIMMYT Feb. 1975). Of the thirty-six entries in each trial, six were check varieties chosen locally andthey were, therefore, different at each site. 

3.12 PROGENY TRIALS 

3.121 National Programs 

Progeny trials were expanded in 1974, with systematic distribution to obtain: (1)quicker delivery
of materials to national programs, and (2)information on the performance 
of the several advanced materialsover a series of diverse environments. These trials are proceeded by comparative variety trials orobservations that serve to otheridentify the types of populations most suitable for the needs of a given area. Thissimultaneous evaluation of a series of genotypes over differing production conditions increases the reliability
of the results as compared to single site trials. 

A total of 154 "IPTT" trials were distributed from CIMMYT during 1974 as shown in Table 3.16"International Progeny Testing Trials, 1974". Data were received from 70 of these trials in time towinter plantings and form experimental varieties from selected progenies. 
make 

These experimental varietiesbeing organized into "Exuerimental Variety Trials" in 
are

the spring of 1975 (See Table 3.12). Of these experimental varieties, 84 are being formed on the basis of specific requests from individual sites, with an additional 9 varieties being formed on the basis of progeny performances over all sites at which they were tested.. 
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TABLE3.16 CIMMYT'S INTERNATIONAL MAIZE TESTING PROGRAM,1975 
DISTRIBUTION OF IPTT 

AMERICA CENTRAL AMERICA MEXICO AFRICA A S I A" .A AM... 
 INDIA 
POPULATIONS ---

I- a, = . - 0_-_ 
2 CL -CL z<E 

21 Tuxpefho I 1 1 1 1 1 6 
22 Mezcla Tropical Bianco 1 1 1 1. £ 1 6 
23 Blanco Cristalino I I1t - T. 6 

24 Antigua xVer. 181 L I I 1 1 1 6 
25 (Mix.1xCoI.Gpo.1)xETO 1 . 1 1 2 2 6
26 Mezcla Amarillo 1 1 1 ± £ 1 6 
27 Amarillo Cristalino 1 1 1 1 1 £ £ 6 
28 Amarillo Dentado 2 1 1- 1 1 1. 1 6 

29 Tuxpefio Caribe 2 1 1 - 1 1 1 6 
30 Amarillo Dentodo 1 1 1 1. 1 66 

31 Brquiticos 
 1 1 132 Tuxpefio Coribe I t i I 1 6 

33 Amarillo Subtropical t1 1 6 
34 Blnco Subtropical t 1. 635 IDRN I 1 1 1 6 

36 Cogollero I-- - I-- 1 1 6 
37 Tuxpefio x La Pasta 02 1- 1 1 *1 1 1 6 
38 (Ver.81xAnt.Gpo.2)x Venz.lO 2 1 _ -_ 1 1 1-- 6 

39 Yellow H.E.0O . 1 1 6 
40 White H. E. 02 1 1 1 6 

4l Composite K (H.E.)0 2 1 1 1 1 2. 6
42 ETO xlllinois -6
 

43 La Posta 111 I 11 6 
44 AND xTuxpef-o 1---- -- 3 
45 Amarillos Pakistan 1 1 1 1 1 5 

46 Blancos Pakistan 1 1 1. 1 5 
47 Compueto de Hungary 2. 1 1 2 5 

Total Distributed : 143 2 2 6 5 3 3 220 7 11 3 9 5 5 5 1 3 4 7 211 3 8 1 71 1154 

(Of tne 154 trials distributed, 109 had been returned by July 1,1975). 

http:TABLE3.16


TA BLE 3.1 7 Summary of performance of full sib families developed from Advanced 
Unit populations. Data from International Progeny Testing Trials: 1974 
TROPICAL LATE WHITE DENT MATERIALS (TLWD) 

Yield ton/ha. Plant leight cm. 

Mean Mean Mean Mean Mean 

Population 
IPTT 
No. Testing Site , 

250 
fam. C. V. 

Sel. 
fam. 

Exp. 
var. 

Best 
Check 

Mean 
250 

Sel. 
fain. 

Exp. 
var, 

Best 
Check 

Tuxpeflo 1 21 Gemlza (Egy) 2.91 54 3.48 5.67 6.10 195 196 207 196 
Cuyuta (G) 5.90 23 6.45 7.78 7.70 195 194 201 221 
Cotaxtla (M) 3.59 34 3.78 4.93 5.64 132 132 1386 178 
Poza lica (M) 6.53 16 6.98 8.20 7.36 210 211 215 230 

Mezela 

Tropical 
Blanco 22 Poza ilca (M) 6.59 21 7.26 8.29 6.98 226 227 227 222 

Cuyuta (G) 5.98 20 6.52 7.44 7.04 235 230 227 218 

Tuxpeflo 
Caribc 2 29 Cuyuta (G) 6.38 21 7.06 8.49 7.36 221 220 222 209 

Poza Rica (M) 6.01 19 6.49 7.69 6.62 226 225 231 232 
Cotaxtla (M) 4.03 27 4.13 5.35 6.41 163 162 163 200 

13raqultlcos 31 Cotaxtla (M) 4.53 29 4.83 6.49 5.83 160 162 160 195 
Obregon (M) 3.48 26 4.07 4.97 4.51 182 184 181 197 
Poza llica (M) 5.76 21 6.61 7.37 8.44 199 204 201 221 

Tuxpeflo 
Caribe 1 32 Cbrcgon (M) 3.48 24 3.98 4.79 4.02 205 204 200 224 

TlaltIzapan(M) 7.88 25 8.71 10.09 10.09 234 236 238 , 240 
Poza lica (M) 6.03 17 6.59 7.51 6.56 231 231 232 228 
Managua (Nic) 3.72 33 4.51 4.80 4.91 180 181 187 208 
Across 5.28 - 5.95 6.34 6.40 212 213 212 225 

La Posta 43 Sids (Egy) 5.25 35 6.14 7.76 7.65 318 319 320 324 
Tlaltizapan (M) 8.01 27 9.15 10.86 8.66 257 258 260 265 
Obregon (M) 3.64 28 4.19 4.95 4.45 235 235 231 255
 
Poza lilca (M) 6:28 20 6.94 7.90 8.04 263 263 263 275 
Across 5.79 - 6.60 6.76 7.20 268 269 269 280
 

AED x 
Tuxpeno 44 Sids (Egy) 6.05 31 6.78 8.48 9.6 299 297 294 331 

Tlaltizapan (M) 7.20 29 7.98 9.87 6.5 225 226 233 205 
Poza lica (M) 5.36 22 5.93 7.27 7.8 239 239 245 268 
Across 6.20 - 6.89 7.84 8.0 254 254 259 268 

* Mm Mexico; G a Guatemala; Nic. a Nicaragua; Egy = Egypt 
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Because of late arrival of seed in certain cases, and of substantial variation in planting season
 
dates in others, data were not avaliable to develop indlicated speccifiv experinontil varietis forIa nil inlr of
 
locations during the 1974-5 winter planting season in Mexico. Nevertheless, upon request, sucih Varietis
 
will be developed for those locations as soon as feasible. loods, drouths and other natural calamnities also
 
took their toll, causing unavoidable losses of a nmbnier of plantings.
 

3.1211 Testing Operations: An lExainphe 

jointly by and 1y (' VIIYT on 
basis of the several sites so that the most suitalble progenies a ri selected ill terms of the nv(15 of fiill,1lihntial 
programs. Thus, apparent yield, as well as plant height, maturity, grain te~tlli' !, graii ollibt' ts, 

Data obtained at the test sites is evalhated lite collaborators vII the 

co1r and I'i 

are considered In the seleetion by the national program: the collaroraior's participalion Is l'rtivial. As an
 
example of how the system operates: Mezla Aniarilla (II'TT-26) was grown ii identi('al pru, ,nuv set trials in 
Delhi (India), Managua (Nicaragua), To('|Ion (i'aanrmi), Los IHaAos (Philippilnes) and t'oza lic (Aloxico). lach 
location then selected the 10 superior p)rogni(s at that site. lvserv, ,' (erfo'lli* !hw seht'le,,i %iprogeilies as
 
planted in Mexico, ad(] was later intercrossed aild multiplied. hIdntity for the following yoai's vx;l riill#!iial
 
variety trials was maintained as follows:
 

Variety Name Test Lo('al ion 

Delhi 7426 Delhi, India
 
Managua 7426 Managua, Nicaragua 
'T6curnen 7426 TIoc nmen, l'aran ia 
Los Baflos 7426 los Itllos, l'hililpines 
Poza Rica 7426 Poza IlHia, NIxico 
Across 7426 Across (rea n) locations 

The first word in the variety name describes the station where tlie prog',y trial %%as conducted;
 
the first two digits of the 11unlre r indicate the year of test, while the last tNo (ligils r(tll'es(rnt Ih1 trop lation
 
number (IPTT-26 in the example). This designation is for testing pur'posos only--it is not isle(led as a su
stitute for the naming of varieties within national prograis for their own rise. National progran0s are urged
 
to use names appror)riate to their o\wn needs.
 

Tables 3.17 through 3. 1ll ('onlta in an alhhreviattd srirurn rv of the results of' th orogrrr trials
 
(grouped by material type) for 1)74 (Complete results have ieen rl,por ed it): Maize' i'rrriar I'relliminary
 
leport International lProg,,ny 'l'ests, 197-1). "l'irese tables list tle polrimlations inclured irl then iril(ie y trials,
 

the sites at which each was grown, plus statisti's oinYield prforiar'e (irl tons -ntf-Lili n-lie-,tare) and
 
nlant height (in centimeters). ['or each site, the tables shiow the non p r'l'ririn'e ot'all 25t) ilrolginlles, Ihe
 
mean of the progenies selected to he recombhined to derive tile rri'xt genreeratioi einfproigteriies for tlite 1175 trials, 
and the mean of the few (alout 10) progenies chiosel to develop the experimental variety for each site, and the 
best check. 

3.2 COMPANION NIISEIIES 

The Companion Nurseries grown in Mexico provide a systematic evaluation of resistance to In
sect and disease pathogens when materials are placed under uniform and severe attacks, I'erformance is 
also tested in thick plantings. 

In the insect-resistance nurseries, Irudwornis and stein borers are 1n1ltiplied in the laboratory; 
then half of each row in tie field is inf'ested (first with hudworms, followed by stein borers). The other half 
of each of these rows is treated with insecticide. E'ach row represents one of the 250 families making tip each 
advanced ponulation, arid is rated for insect damage several times dhiring each growing se(aSol. 

In the disease-resistance nursery, one-hLf of each row is inoculated with stalk rot pathogens, 
and the entire row inocuilated with ear rot Pathogens. 

Insect anti disease nurseries are planted before tire yield trials and the high density nursery sothat 
a high Incidence of stunt disease can le obtained under natural conditions. These early plantings tend to attract 
large numbers of-insects that are vectors of stunt. 



TABLE 3.1.8 Summary of performance of full sib families developed from Advanced Unit 
populations. Data from International Progeny Testing Trials': 1074 
TROPICAL YELLOW FLINT/DENT MATERIALS 

Yield ton/ha. Plant Hfeight cm. 

Mean Mean Mean Mean Mean 
IPTT 250 Sol. exp. Best Mean Bel. exp. Best 

Population No. Testing Site* fain. C. V. faro. var. Check 250 fam. var. Check 

Amarillo 
Crintalino 27 Obregon (M) 

Delhi (1) 
2.79 
4.24 

25 
39 

3.16 
4.84 

3.84 
6.05 

3.64 
6.48 

219 
232 

222 
237 

217 
220 

230 
220 

La Maquina (G) 5.22 19 5.86 6.38 8.01 238 230 230 245 
Poza liica (M) 5.62 17 6.25 6.96 8.0. 246 250 247 245 
Panama (Pa) 4.64 27 5.25 6.60 6.31 247 240 250 258 
Yousafwala (Pk) No data . .. . 
Across sites 4.50 - 5.07 5.31 6.67 236 239 238 240 

Amarillo 
Dentate, 2 28 	 Yousafwala (I'k) No data .. . . . . 

Pozaltica (M) 5.49 20 6.25 6.97 6.73 237 238 238 241 
Panama (Pa) 5.90 24 6.66 8.28 6.90 255 255 264 260 

Amarillo
 
Dentado 1 30 Yousafwala (Pk) No data -. ..
 

La Maquina (C) 4.85 22 5.35 6.49 6.30 245 243 243 240 
Delli (1) 4.67 33 5.06 6.23 6.60 242 230 230 265 
Obregon (M) 3.07 29 3.51 4.52 3.56 226 223 221 172 
Across sites 4.20 - 4.64 5.18 5.49 237 235 240 225 

Cogollero 36 	 Poza iicea (M) 5.37 20 6.16 6.87 5.33 249 248 247 232 

* M a Mexico; I CIndia; G z Guatemala; Pa a Panama; Pk a Pakistan 

TABLE 3.1.9 Summary of performance of full sib families developed from Advanced Unit 
populations. Data from international Progeny Testing Trials: 1974 
TIOPICAL INTEIMEDIATE MATEIRIALS 

Yield ton/ha. 	 Plant Height cm. 

Mean Mean 	 I Mean 2 Mean Mean 
IPTT 250 sel. exp. Best Mean sel. exp. Best 

Population No. Testing Site: fain. C.V. fain. var. Check 250 fain. var. Check 

Blanco
 
Cristalino 23 	 Poza ItIca (M) 6.33 16 6.02 7.59 7.43 213 213 216 220 

Los Blanos (Ph) 4.67 30 5.15 6.44 3.94 228 230 230 246 
El Salvador (Sal) 2.70 26 3.03 4.03 3.54 222 223 222 234 
Across sites 4.57 . 4,87 5.27 4.97 221 223 220 233
 

Antigua 
Gpo. 2 x 
Ver. 181 24 Poza Rica (M) 5.72 11 6.26 7.11 8.41 210 209 212 209 

Mix. 1 X
 
Col. Gpo.

1) ETa 25 Poza lica (M) 6.23 17 6.98 7.83 8.03 212 211 216 224
 

Mazcla 
Amarlla. 26 	 Delhi (1) 4.21 31 4.60 5.85 7.21 210 210 203 265 

Poza ItIca (M) 6.48 16 6.93 8.00 0.76 213 213 216 234 
Managua (Nic) 3.46 29 3.91 4.63 4.31 142 145 140 175 
Panama (Pa) 5.20 22 5.80 7.24 8.72 231 231 231 260 
Los Baflos (Ph) 3.096 36 4.44 0.42 3.06 211 212 218 223 
Across sites 4.68 - q.13 5.67 6.61 201 202 204 231 

IDIIN 35 	 Pozaltica(M) 4.52 25 5.30 6.184 5.750 238 232 237 223 
Yousafwala (Pk) No data - - . . 

* M a Mexico; Ph mPhillipplnes; Sal- Salvador; Nic a Nicaragua; Pa a Panama; Pk a Pakistan; I * India 

1 Mean of the progenies selected for deriving the next set of progenies. 
2 Mean of the progenies selected for developing the experimental variety. 
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TABLE 3. 1.10 	 Summary of performance of full sib families developed from Advance Unit 
populations. Data from International Testing Trials: 1074 
OPAQUE MATEIIALS 

Yield ton/ha. 	 Plant HeIght cm. 

Mean Mean Mean Mean Mean
 
IPTT 250 Bel, 
 exp. Best Mean eel. exp. Best 

Population No. Testing Site* fam. C.V. fain. var. Check 250 fam. var. Check 

Tuxpeno x 
La Posta 02 37 Poza ItIca (M) 4.83 22 5.24 6.10 6.55 234 233 237 264 

Obregon (M) 3.10 26 3.57 4.44 3.70 100 206 194 210 

Cotaxtla (M) 3.28 36 3.72 5.06 4.40 181 180 170 105 

Gemiza (Egy) 1.47 8 3.65 3.65 5.67 183 220 220 236 
Across sites 3.14 - 3.57 3.94 5.08 200 200 209 226 

(Ve. 181 x
 
Ant. Gpo. 2) 
Venez, 1 02 38 Poza Itica (M) 4.48 24 5.10 6.08 7.05 243 245 248 242 

Delhi (I) 2.03 38 3.45 4.18 5.68 206 210 207 100 
--Rampur (Nep) No data - - -

Yellow HE 
so Poza Itica (M) 4.54 21 4.96 6.03 5.29 245 242 243 24102 


Cotaxtla (M) 3.18 28 3.42 5.70 4.08 214 211 206 226 
Delhi (1) 3.14 42 3.36 4.79 6.23 231 228 235 245 
Rampur (Nep) No data - - -

White liE 
02 40 Poza ltica (M) 4.83 18 5.28 6.09 7.08 254 251 251 230 

El Salvador (Sal) 1.85 30 2.11 2.66 1.08 237 234 239 244 

Composite K 
lie 02 41 	 Poza Itica (M) 4.66 20 5.15 5.07 8.38 237 236 238 212 

Cuyuta (G) 4.31 22 4.76 5.58 5.65 233 233 230 202 
Across sites 4.48 - 4.96 5.61 7.01 235 234 237 207
 

* M: Mexico; 	Egy a Egypt; 1 z India; Nep a Nepal; Sal w Salvador; C * Guatemala 

TABLE 3.1. 11 	 Summary of performance of full sib families developed from Advance Unit 
populations. Data from International Progeny Testing Trials: 1974 
SUBTROUPICAL AND TEMPERATE MATERIALS 

Yield ton/ha 	 Plant Height cm. 

Mean 
IPTT 250 sel. exp. Best Mean eol. exp. Best 

var. Check 

Mean Mean Mean Mean 

Population No. 	 Testing Site* tam. C. V. fam. var. Check 250 fam. 

Amarillo 
Subtropical 33 Tialtlzapan (M) 5.89 43 6.87 8.88 5.97 204 209 237 

---Itampar (Nep) No data 
-Pirsabak (Pk) No data -

Mlanco 
Subtropical 34 Rampur (Nep) No data  -

Pirsabak (Pk) No data -

Obregon (M) 2.55 35 3.01 4.09 4.39 212 200 210 182 
T1altizapan (M) 6.56 27 7.18 0.08 7.31 234 229 234 105 

Eto x 
Illinois 42 Pirsabak (Pk) No data .- -

Gemiza (Egy) 2.23 60 2.53 5.40 5.71 203 202 238 235 

Adapazari (Tk) 4.41 29 4.63 6.13 5.56 217 217 210 170 
Obregon (M) 2.89 20 3.19 4.06 4.56 206 205 205 212 

48 Pirsabak (Pk) No data - - --

Tlaltizapan (M) 4.49 42 5.52 7.10 7.99 192 106 204 195
 

Obregon (M) 2.30 20 2.67 3.36 4.48 205 205 201 217
 

I47 PIrsabak (Pk) No data -

Tlaltizapan (M) 4.06 45 4.06 6.49 7.38 177 178 175 185 

Obregon (M) 2.30 36 2.70 3.82 4.24 193 193 205 212
 

Compuesto 
IHungary 48 	 Pirsabak (Pk) No data 

Adapazari (Tk) 5.34 25 5.67 7.31 6.18 ;21 219 217 220 
163 148
Obregon (M) 1.60 45 1.82 2.41 6.56 174 173 

* M * Mexico; 	 Nep a Nepal; Mlka Pakistan; Tk u Turkey 
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The high-density nursery In planted at 80,000 plants ner hectare compared with 53, 300 Plantsnsad inthe yield trials. 

Tables 3.21; 3.22; and :3.23 are summaries of the notes taken for discese and insect ratings at''laltizapn and I'oza Rica, as well as for some high density nursery nlantings grown at Tlaltizangn. 

3.3 'OIUIATION ('A NGES iFOR 1975 

In the iII orove mont of the Advanced Unit progeny populations, several materials were merged(eomlbinled) oin tho hasis of hataaccumulated during 1974 (Table 3.31). A marillo lIentado 1 (IIPTT-30) andA marilho l)etado 2 (II'T-28) nrmerged to forn Amarillo I)entado as IPTT-28 for 1975. Similarly,"lxio C 2(arihe (11"1l'T-29) were mrge I to form lPTT -29. Amarillo Subtropical (11TT-33) was combined
1,itll Amarillo 'akistani (Ii 'T-36) to form Amarillo Subtropical iiTT-33. Ilanco Subtronical (1T1 -34) andI'la 'o I'akistan (II'TT-47) we ,rcountiined to form llanco Subtropical (1-TT-34). IIN (I iTT-35) and ('ogolero (II 'Ti-36) were combined into Cogollero (11"TT-36). The three opaque populations (Vor.181-Ant.Gpo.2)
\en.l o2 (II'TT-38), Yellow lard E'ndosperm 02 (II'TT-39) and Cormposite K (IPTT-41) were merged to form 
Yellow i lard Endosperi (II'TT-39). 

Two populations from the Back-up tUnit were advanced intact to form part of the Advanced Unit,with l'T() llanco becoming IlTT-32 and Ant. Gpo.2 - Rep. I)ominicara becoming IPTT-35. A third Advanced Unit population was formed 
 from progenies generated from white flint segregants as follows: (Tuxperlox Nicarillo) Sint. 10 lines - 69 progenies; (Mix. 1-Col. Gpo.l) FTO-Sint. 10 lines - 36 orogenies; and ETO
 
Blanco Sint. 10 lines - 33 progenies.
 

3,4 IIGLi-Q(tuAiT'y PIOTEIN MAIZE 

The amino acid ibalance in all cereals is below the optimum for efficient human nutrition and

growth. Lysine is the first limiting amino acid in all the cereals. The second 
limiting amino acid is tryptophanin maize, and thereonine in most other ce,'-ls. Traditional maize, whether grown in the tronics or in the temperate climates, contains !9-11'%protein in the whole grain. lowever, the balance of amino acid in the proteinis poor: ordinary maize contains 1.8-2.3% lysine and about 0.3-0.4a%tryptophan in protein. In 1963, however,a Purdue University team discovered the importance of opaque-2 gene in enhancing the levels of two limiting

amino acids in the maize endosperm protein. The two amino acids 
register a two-fold increase in opaques, as 
compared to the normal maize types. 

The opaque-2 mutant opened the way for improving the quality of protein in maize through genetic
manipulation. A number of other mutants, such as floury-2 and opaque-7 also have been identified and haveresulted in an increase in the levels of lysine and tryptophan. The mechanism for biochemical enhancement oflysine and tryptophan in all these rmutants is the same: the boost in lysine and tryptophan levels is a result of a

reduction in zein 
 fraction lacking in lysine; while increasing other fractions, such as the albumins, globulins
 
and glutenins that are higher in lysine content.
 

Opaque-2 has been used much more extensively than the other mutant and its use in maize improvement process continues in the same pattern. Use of the other mutants have been restricted to the experimentalstages and have shown no advantage over the opaque-2. Recently, however, a double mutant combination Involving opaque-2 and sugary-2 has shown some promise and may be considered as another major research 
achievement of the Purdue group. 

After a decade of opaque-2 maize breeding, it seems important to review and ask relevant questions about the findings. Opaque-2 versions of normal maize varieties and hybrids have been obtained and areavailable in many countries. (ommercial production and utilization, however, are restricted (the U. S.A.,U.S.S.R., Brazil and a few others) and the area devoted to quality protein materials in these few countries isonly a small fraction of total maize grown. A critical analysis results over the last ten years reveals that thelack of widespread adoption of opaque-2 maize stems from a set of complex and inter-related problems including: comparative low yield, non-acceptability of kernel phenotype, and more vulnerability to ear rot organismsand insect damage during storage. The cumulative evidence suggests, however, that such problems can nowbe overcome by: (1) materials that have now become available, (2) new and better breeding approaches, (3)better understanding of how to identify and deal with 02 maize problems, (4) expanded emphasis on opaque-2 
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TAIILI. 3.1,1 Summary of lIerfurfanco o fjull sib families developed from Advanced 
Unlt populations.
 
I)ISIPASI NI IISEIV IDA'IA: M.XIC((. 1974 It
 

' ,*  
ltng: I;Ear ruts (rating 1-5): Stalk rutH (% Infect) Slant 1%Infect) 

IPTT No. Site Pop. Sel. fai, i I Pop. , Sel. f..in i Pop. Sel. far 

21 Ill 3.72 3.60 66.5 C,5.f 23.5 22,.
 

'12 I'll 3.76 3.59 6 It. f1 71.2 26. q 17.7
 

23 il 2.09 
 2.10 72,5 73.2 11 .0l 10.7 

24 	 Il 3.00 2.0 74.6 74.1 17.4 16.6
 

PIt 3.29 3.40 57.5 60.7 16.3 15.6
25 

26 PI 2,70 2.60 511.4 57.6 10.2 10.2
 

27 PI 3.17 3.18 41.0 42.0 20.5 14.0
 

28 PI 3.18 3.10 45. 9 43.0 14.6 13.3
 

Pit 3.22 3.28 47.2 46.3 14.3 14.520 

30 PIl  "-" 

37.0 	 15.4 16,0 

32 PI 3.36 3.84 32.5 33.3 10,6 7.4
 

33 TI. 3.68 3.66 64.2 61.8 

31 	 Pit 3,36 3.33 37.4 

-3.08 4.04 61.3 59.634 	 TL 
30 	 TI. 3.54 3.23 59.5 60.1 11.1 11.4 

36 PIt 3.40 3.30 45.3 41.5 11.7 11.4
 

37 Pll 4.10 4.01 38.h 39.7 15.2 15,6
 

Pi 3.04 3.04 60.2 57.7 27.3 27.2
38 
3.1) 57.7 55.2 22.3 23.330 	 I'll 3.16 


Pll 3.55 3.51 53.1 44.5 21.7 22.4
40 

41 	 I'll 3.55 3.40 51.7 47.0 11.7 11.8 

4.10 	 63.842 "'jl. 3.69 65.6 


43 TI. 3.98 3.99 59.2 56.3
 

44 TI. 4.03 3.86 62,6 59.2
 
-45 	 .-

46 	 '1. 3,7!) 3.71 69,3 66.0 

47 	 - - 
---48 


II,1: " I/ilit'l%)k:itilig - l 5 - v(.i&I 
I'. ~ i \ .'. I. 'l1li ,,'ii':tilt, \hi ,..I: q I ' 

In the Companion Nurseries, 
an additional replication of 
the progeny trials is planted 
on CIMMYT experiment sta
tions in Mexico. and innocu. 
lated with stalk rot and ear 
rot pathogens. 
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TABLE 3.2,2 	 Summary of performance of full sib families developed from Advanced Init 
populations. (Families grown in 5m plot without replication, with natural 
infestation only. No data from Tlaltizapan.) 
INSECT NIJIISEIY DATA: P(JZA RICA, MEXICO. 1974. 

UIIDWJIM Spodoptera frugiperda STEMI3IIEIR EAlt INSI'ECTS
I"oliar damage rating* Percent damaged Internodes Ear, damage rating*

IPTT No. 	 Pop. R Sel. fain R Pop. R Sol. fain R Sel. fai 

21 
22 
23 

6.3 
6.3 
6.1 

6.4 
6.1 
6.1 

26.6 
20.6 
22.6 

26.4 
10.0 
22.4 

5.7 
5.8 
4.5 

24 
2. 

6.1 
6.5 

6,0 
8.5 

21.8 
21.3 

20.9 
22.4 

4.1 
5.4 

6.6 6.6 14.6 15.1 5.8 
27 
28 
29 
30 

6.7 
5.6 
5.4 

No data 

6.8 
5.3 
5.2 
.... 

20.8 
23.6 
20.6 

20,6 
24.6 
20.8 

6.0 
6.0 
6.2 

31 5.8 5.7 21.6 21.3 6.0 
32 
33 
34 

6.2 
No data 
No data 

6.1 
. 
.... 

24.6 
. 

23.0 
. 

6.0 

35 
36 
37 

6.2 
7.4 

No data 

5.9 
7.1 
... 

30.8 
25.2 

20.8 
24.8 

6.0 
6.6 

38 
39 
40 

6.7 
6.1 
6.2 

6.7 
61 
5.9 

20.5 
22.0 
16.0 

18.4 
21.7 
15.5 

5.0 
5.1 
4.9 

41 5.9 6.0 23.2 22.0 4.9 
42-48 No data -.. 

': Damage rating on scale 1 to 9 
1 No damage 
9 Most severe damage 

TABLE 3.2.3 	Summary of performance of full sib families developed from Advanced Unit 
populations. (Ifigh Density Nursery sown 80.000 plants/ha; IPTT sown
 
53,000 iants/ha. Poza Rica nursery not harvested.)

HIGH DENSITY NURSERY: TLALTIZAPAN, MEXICO, 1974
 

IPTT No. Ih'TT Tlaltizapan: Yield ton/ha 
 Ihigh Density Nursery 
Yield ton/ha Plant lodging 7oPop. Sel. fai Pop. 2 Sel. faro X Pop. 2 	 Ears per plantSel. fain i Pop. 2 Sel. faio 

33 	 5.89 8.87 6.21 6.85 14.3 11.2 
 0.88 0.80
 
34 	 6.56 7.18 
 5.05 5.52 10.3 9.7 0.88 0,02

43 	 8.01 0.15 7.29 
 7.03 7.5 
 6.3 0.79 0.81
 
44 	 7.20 7.98 
 6.71 6.83 18.8 17.1 
 0.85 0.85
48 	 4.49 5.52 
 5.48 6.14 0.3 
 7.6 0.92 0.97
47 	 4.06 4.96 
 5.14 5.98 12.8 10.5 0.97 0.98
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TABLE 3. 3. 1 	 Changes in Advance Unit Populations: 1975
 
(Progeny Testing)
 

IPTT No. 's 

1974 1975 Name 

21 21 Tuxpeflo 1
 
22 22 Mezcla Tropical Blanca
 
23 23 Blanco Cristalino 1
 
24 24 Ant. Gpo. 2 - Ver. 181
 
25 25 (Mix. I x Col. Gpo. 1) Eto 
28 26 Mezcla Amarilla 
27 27 Amarillo Cristalino 1 
(28 & 30) 28 Amarillo Dentado 2 
(29 & 32) 29 Tuxpefln Caribe 2 

30 Blanco Cristalino 2 
31 31 Braquiticos 

32 Eto Blanco (Advanced from back-up) 
Tuxpefio Caribe 1 

(33 & 46) 33 Amarillo Subtropical 
(34 & 47) 34 Blanco Subtropical 

35 Ant. Rep. Daminicana (Advaniced from back-up) 
(35 & 36) 36 Cogollero 
37 37 Tuxpeflo (La Posta) 02 

38 Open 
(39 & 41) 39 Yellow Hard Endosperm 02 (Ver. 181 -Ant. 2) 

Ven. 02 
40 40 White Hard Endosperm 

41 Open 
42 42 Eto x Illinois 
43 43 La Posta 
44 44 AED x Tuxpeflo 
45 45 Discontinued in 1974 (Open) 

46 Open 
47 Open 

48 48 Compuesto Hungary 

1974 IPTT No. 'scombined: IPTT No. for 197 
Amarillo Dentado 2 (28) & Amarillo Dentado 1 (30) 28 
Tuxpeflo Caribe 2 (29) & Tuxpeflo Caribe 1 (32) 29
 
Amarillo Subtropical (33) & Amarillo Pakistan (46) 33
 
Blanco Subtropical (34) & Blanco Pakistan (47) 34
 
IDRN (35) & Cogollero (36) 36
 
(Ver. 181 - Ant. 2) Ven. 02 (38), Y.H.E. 02 (39)
 
& Comp. K (41) 39
 

Additions:
 
Blanco Cristalino 2' 30
 
Eto Blanco from back-up 32,
 
Ant. Rep. D)ominicana from back-up 35
 

* From: (Tuxpcno x Nicarillo) Sint. 10 lineas 
69 white progenies (Mix. 1 x Col. Gpo. 1) Eto 
Sint. 10 lineas - 36 white progenies. Eto Blanco -
Sint. 10 lincas - 33 white progenies. 
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moize researchl in national programs, (5) advances in services 	by chemical laboratories to handle opaque-2work in selecting 	for hard endosperm phenotype; (6) additional trained personnel available to handle 	the specialized 	work; (7) greater international cooperation in exchange of germplasm and systematic evaluation ofmaterials at 	population or family level; and (8) new screening techriiques--to detect the presence of opaque-2gene as In floury-1 conversion program, or to detect new mutants from normal materials. (The simple andrapid Ninhydrin test has helped substantially in breeding of opaqe-2 materials). 

However, for additional gains In adoption, opaque-2 	must become more comparable in perform1ance to normal maize types 	 in yield, agronomic characteristics, 
iI 	

pest resistance and kernel acceptability.robnrhims 	are complex and inter-related--and their solution will depend on sustained interdisciplinary
and oope ative research efforts in different disciplines. 

• 	. CONVIASION PROGIIA M
 

For the last two years, 
 major emphasis has been upon converting all maize materials in the Ad
'ancedand Hack-up 	striges of maize improvement work. 

3.411 	 ('onversion of Advanced Unit Materials
 

The Advanced Unit originally consisted of 28 maize 
nopulations, of which 23 were normal populations, along with 5 populations having the opaque-2 gene. The materials, in general, were of tropical-sub
tropical and of temperate origin. 

All 2:3advanced stage normal materials are being converted to hard endosperm opaque-2 phenotype through the use of one or more appropriate 	opaque-2 donors in each population. The handling of opaque-2donor is 	 done tlhrough a breeding scheme that permits parallel improvement in normal and opaque-2 counter
parts. Mdodifications of the schemo are used wherever needed.
 

It is highly desirable to use 
more than one type of opaque-2 donor to increase 	the probability ofgetting hard emdosprni opaque-2 segregates in F. The quality of hard endosperm opaque-2 segregates re
covered in V.2 dh-termines whether the hard endosperm opaque-2 familieslies of normal population every cycle or alternate cycle. 	

will be crossed to the selected fami-If good modifiers are not found in thee 	 1"2 generation,tlhe segregates maY N! handled separately 	to "3 or F 4 to increase the frequency of modifiers, before crossing
again to the selected families of corresponding Advanced stage populations. 

In the year 	1974A, over 1, 500 V 1 	 crosses were developed among opaque-2 donors and differentAdvanced 	stage populations. crosses 	were advancedF 1 	 to F9, resulting in over 1,200 F'2 families. F'2 's havebeen advanced to I.3, and we now have 	over 2,000 very 	good 1"3 families. While the parallel improvement continues if 	material looks good at any stage, it can be 	multiplied and tested in experimental variety trials. Also,if a material compares well with normal population, the normal population can be replaced by an opaque-2
 
populat ion,
 

3.,412 	 Conversion of' Back-up Materials
 

In the Back-up Unit, there are 29
now gene pools. The pools represent three different ecologicalzones, i.e. 	highland, tropical and temperate. Within each ecological zone there are a number of pools thathave different maturity, grain color and type. At present, there are 12 tropical, 4 temperate and 13 highland
pools, 

All of the above pools are being converted to opaque-2 through a scheme for making parallel improvement 	in normal and opaque-2 	counterparts.
segregates 	

Tihe pools are managed so that the hard endosperm opaque-2can le crossed with the half-sib families of the pool every alternate cycle, (Modifications of thes.cheme 	may be malde whenever necessary). The opaque-2 families from fack-up stages are worked separately;then incorpor ated into opaque-2 flack-up pools (white opaque-2 Back-up pool or yellow opaque-2 Back-up pool)or olher 	Hack-up opaque-2 populations, if any. The families can be derived from pools once in covery 2 or 3 yea cs, and 	then subjected to systematic progeny testing. The selected opaque-2 families can eithe. be mergeditilh lplropriate AdIvanced stage population or, in some! instances, the selected families may provide a new

\ di1l .stage!opaque-2 population.
aid 
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Pools 16 to 26 were crossed to one or more sources of opaque-2 during 1974A. IF1 crosses were 
advanced to F2. From 60 to 100 ears segregating for hard endosperm opaque-2 were selected and sorted out 
for hard endosperm opaque-2 segregates. The selected segregates will be planted on ramily basis during th 
year 1975A. hard endosperm opaque -2 segregates were recovered from the following number of '2 familics 

Pool No. 	 No. of F 2 families 

10 	 73 
20 95 
21 71 
22 1 
23 68 
24 52 
25 86 
26 126 
27 11 

32 45 
33 85 
34 23 

All thirteen 	highland pools were crossed during the year 1974 and will be advanced to F2 during 
the year 19,75, 

3.413 	 ,Conversion of Populations Being Selected for Plant Efficiency and Adaptation 

The number of F 2 families from some of the populations are given below: 

Amarillo Ba.ifo 42 

Amarillo Bajo x Varios 
Templados 27 

Amarillo Bajio x Mezcla 
Tropical A marilla 32 

Mai'z 	tropical selecci6n 
Batin 31 

3.42 	 POPULATION IMPROVEMENT PROGRA M 

Five opaque-2 populations in the Advanced Unit are undergoing second cycle of full sib family 
selection. Four of the five materials possess hard endosperm opaque-2 phenotype, whereas the fifth 
has a soft kernel phenotype. The five materials are: 

Tuxpeno x La Posta 02 IPTT-37 

Ver.181-Ant.Gpo.2 x Ven.1 02 IPTT-38 

Yellow I. E. 02 IPTT-39 

White I. E. 02 IPTT-40 

Composite K (i1. E.) 02 IPTT-41
 

Major emphasis in these 5 populations was placed on the following:
 

(a) 	Systematic progeny testing trials 

(b) 	Accumulating frequency of favorable modifiers controlling kernel vitreousness in opaque-2 
materials. This is done by selecting the best vitreous seed from each family for planting. 
When new families are generated through reciprocal full sib, only those families with two 
vitreous ears are selected. 
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(a) 'resting of full sib families over a range of environments helps to stabilize modifiers by se
lecting and recombining only those families that show stability for modified phenotype character 
over a number of locations. 

(d) Reducing Incidence of ear rot organisms. Each family from each Advanced Unit population Is 
subjected to artificial inoculation, both for ear rots and stalk rots. In the selection of families 
to generate new families, the disease data is given critical consideration. 

3.43 DEVELOPMENT OF BROAD-BASED GERMPLASM SOURCES 

Several broad-based 	opaque-2 populations have been developed in the last two years, and are now 
at different stages of development, including: 

PI)(MS)6 - Ii. E. o2: 	 fis undergone 3 cycles of recombination in a half-sib system. This material 
has excellent kernel type. Over 700 families were saved from the last cycle 
of recombination. 

CIMMYT I.E.o 2 : 	 Hias undergone 3 cycles of recombination, plus selection for modifiers and 
protein quality. Over 600 families were saved from last cycle of selection. 

Yollow opaque-2 Back-up pool and White opaque-2 Back-up pool: Were formed by advancing F1 crosses of opaque-2 "side-cars" with different normal Advanced stage popula
tions in the usual half-sib recombination blocks. Modified ooaque-2 kernels 
were selected from 	segregating F2 ears and again planted in a half-sib recom
bination block to obtain the second cycle of selection (675 families in white 
opaque-2 pool and 512 in yellow opaque-2 pool). 

Temperate x tropical II.E. 02: Ilas achieved one cycle of recombination. The second cycle of 
recombination involved over 600 families. 

3.44 SELECTION FOR iARI) ENDOSPERM 

Emphasis has been placed on selection for kernel hardness at all stages of the conversion pro
gram, population Improvement program, and development of germplasm source population. Best kernelsfrom each car or family are used in planting. Also, 10 seed from each ear are subjected to chemical analy
ses. Only families with satisfactory chemical values are selected and used in recombination. Excellent 
progress has been made in this process, and materials with very good modifiers are available in the program
and can be considered as good source of modifiers in converting new normal populations. 

3.45 STABILITY Oe" MODIFIERS CONTROLLING KERNEL HARDNESS 

This stability can be achieved only through multi-location progeny testing. In the Advanced Unit,
the families are tested in 6 sites; whereas in the Back-up Unit the progeny tests are limited to 3 locationswithin Mexico. Families exhibiting good modified phenotype across location are selected and used in recombination. Limited experience from trials in one year indicates that there Is fairly high frequency of modified 
phenotype families performing well across locations. 

3.48 REDUCING EAR ROT INCIDENCE 

Families from both the Advanced and Back-up Units that are subjected to systematic progeny test-
Ing also are evaluated for car rot organisms by artificial inoculation with ear rots. Artificial inoculation
helps to identify resistant families during the selection process. Through continued selection and artificial 
inoculation, it should be possible to build up resistant to ear rot organisms. 

3.47 TRANSFER11 OF OPAQUE-2 GENE IN FLOURY-I GENETIC BACKGROUND 

Considerable emphasis has been placed on transfer of the opaque-2 gene to floury-1 materials forAndean regions and 	some progress has been made. Some opaque-2 versions in floury-i backgrounds are now 
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available, In addition, an opaque-2/floury-1 composite has been developed and Is now undergoing a second 
cycle of selection. 

The discovery of the Ninhydrin test by Dr. Mertz adds a new dimension as a screening toolrto 
identify soft opaques from floury and is a very simple and rapid test. 

3.48 SUGARY-2/OPAQUE-2 DOUBLE MUTANT 

Development of this double mutant combination has generated considerable interest in the last two 
years. Some of the advantages of this combination are: good digestibility and superior biological value, good 
kernel density, vitreousness in endosperm, good acceptability, less ear rots and less dannge from storage 
insects(and improved vitreousness is not accompanied by a decrease in protein quality. ) 

A disadvantage of this combination is its reduced seed size; thus lower yields. 

CIMMYT has begun work on this combination and some materials are in F 3 generations. The segre
gates are, in general, not appealing--but some seemed reasonably acceptable. It is expected that this combina
tion in different genetic backgrounds may exhibit kernels of varying appearance. 

3.49 INTERNATIONAL TESTING 

Progeny trial and experimental variety trials were sent to the locations shown in Table 3.16 

Table 3.4.1 shows the performance of 5 opaques in relation to some of the best normal checks. 

Seed samples of hard endosperm opaque-2 maize have been sent to over 22 locations. The seed 
samples ranged from 50 kernel samples to 50 kgs. lot. 

3.5 PHYSIOLOGY - AGRONOMY - PRODUCTION 

Maize agronomists provide assistance in trials by the germ plasm bank, and in the Back-up and 
Advanced Units. Agronomy trials in Mexico are conducted jointly with the training program, including variety 
trials and comparisons of responses of improved and unimproved varieties to high and low levels of manage
ment. 

The physiologists study factors that limit yields, ways to manipulate grain storage in the plant, 
adaptation to climate, drought stress, and crop water requirements. These studies help define selection cri
teria in breeding improved plants for the future. 

3.51 PHYSIOLOGY 

Recent findings (1971 to 1973) have indicated that the capacity of the grain to store dry matter 
limits grain yield in both lowland and highland tropical varieties. The numbers of grains per ear and the in
cidence of barrenness at high plant population were both identified as important yield limiting components. 
Thus, high density nurseries were introduced in 1974 as part of the progeny testing program, to select prog
enies with a low incidence of barren plants. There was also a need for studies on the control and development 
of the female inflorescence (as the grain storage site). Measurements were taken during the year at Poza 
Rica, Tlaltizapgn and Bat.4n, to determine how environmental factors (temperature and radiation) before 
anthesis affect storage capacity (the number of ears per plant and grains per ear) and how factors after antho
sis affect the duration and rate of grain filling. 

,f
 

3.511 Growth and Yield of Lowland Maize 

The patterns of accumulation and distribution of dry matter in Tropical Maize grown at three loca
tions in Mexico, have been reported In CIMMYT Tech. Reps. (8eo.10). At one of these locations (Poza Rica 
elevation 100 m), an artificially severe infestation of the leaf pathogen Phyllachora maydis caused a reduction 
In leaf area after flowering. A subsequent trial showed that when the leaf diseases are controlled chemically 
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TABLE 3.41 RESULTS OF fNTEENAIfONAL EXPERIMENTAL VARIETY TRIALS - 1974. 

-" o .. k ".8 " "a 

z Z4 

-0 ca :J 0 * 3 

9 

10 

11 

12 

Yellow H.E-o2 3561 2424 2918 1256 

z White H. E. 02 3975 3400 3706 1385 

I Comp.K H.E.0 2 3600 3932 3036 1363 

Ven.1 02 3054 4439 2805 1118 
5 Tuxpefto 02 2659 4125 4154 965 

5 Taxpelo-1 5180 4070 5119 1219 

7 Amarillo Dentado-2 5022 3100 3152 1879 

Amarillo Cristaln 5266 3539 2636 1832 

Mezela Amarilla 5599 3583 3134 2355 

Ant. x Ver. 181 4961 3893 4035 925 

B~vzco Cristalino 5857 3847 3827 1551 

Mean of checks 6058 3970 4291 946 

LSD .05 1308 1452 1697 452 

%C.V. 18.2 27.7 134.2 125.7 

*Checks vaie wth ites 

1753 

2424 

2108 

1907 

2613 

4264 

2537 

2926 

2071 

2980 

2212 

3279 

662 

118.0 

3534 

3091 

3054 

2771 

3081 

3730 

4755 

4162 

3729 

3700 

4061 

3895 

843 

17.6 

3474 

2619 

2426 

2573 

3030 

4186 

3284 

2495 

3198 

3284 

3213 

3360 

670 

116.9 

3727 

3845 

3874 

3160 

4053 

5348 

4577 

4345 

4036 

4482 

5200 

5357 

709 

11.7 

3715 

3517 

4137 

2877 

3992 

5233 

4947 

4550 

3671 

4708 

5720 

4205 

901 

15.8 

1746 

1331 

1525 

958 

990 

1994 

2651 

2149 

1889 

1618 

2336 

1705 

546 

23.6 

4013 

4566 

4427 

3701 

4796 

6322 

6135 

5387 

5046 

5027 

5854 

6005 

1201 

15.6 

3621 

3822 

3834 

3159 

3688 

4462 

4785 

4497 

4639 

4465 

4951 

5108 

891 

14.1 

4520 

3600 

3659 

4310 

4754 

4615 

4913 

4749 

4153 

4480 

4561 

4373 

966 

16.3 

9475 

8689 

7751 

7617 

8790 

10804 

9332 

9178 

7689 

8759 

8597 

11077 

1061 

8.3 

5240 

5231 

4981 

4616 

4969 

5867 

5273 

5371 

5465 

5010 

6003 

5853 

694 

9.5 

3247 

3066 

3415 

2003 

3839 

3722 

3201 

4207 

2902 

3217 

4083 

2521 

1553 

30.9 

2610 

3338 

2560 

2535 

2585 

2660 

2936 

2785 

2811 

2309 

3438 

2886 

1219 

28.6 

2388 

1916 

1951 

2332 

1387 

2426 

2670 

3494 

1469 

2360 

1908 

1565 

2006 

70.8 

2924 

2738 

2170 

2304 

2841 

3084 

3459 

2697 

3422 

3046 

3121 

2704 

885 

22.7 

-3481 

3487 

33 58 

3065 

3542 

4437 

4137 

4013 

3729 

3855 

4228 

4167* 



(or by breeding), the capacity of the grain to store dry matter limits yield in this environment (as has been
 
shown, also, in the higher yielding cnvironment at Tlaltizapdn) (Fig. 3.51, 3.52).
 

When Tropical materials were grown at Tlaltizapdn (elevation 900 m) under high radiation and low 
incidence of leaf pathogens, 19% of the stem dry matter at flowering was In the form of soluble sugars, in
creasing to 22% at grain maturity. This finding of a reserve of transportable assimilates in the stem (approx
imately 1,2 tons/ha), in addition to previous evidence of increasing stem dry weight during grain filling, sug
gests that the grain yield of Tropical materials is limited by the capacity for storage of dry weight in the grain. 
Thus, there seems to be scope for improving yields in both kinds of environment; but to do so, storage capaci
ty must be increased in some way. 

3.512 Control and Development of Grain Storage of the Crop 

The grain storage capacity of the crop is the product of the number of plants per unit area, the 
number of ears per plant, the number of grains per ear, and grain size. Our findings suggest that grain yield 
of short-plant selections increases with increase in plant density; however, the incidence of barren planuts has 
been identified as an important component limiiting yield. Selection procedures are being used to ireasure tile 
performance of the 250 full-sih progenies from each of the Advanced stage populations of the C(IMAYT maize 
program when grown at high plant density (80,000 plants/ha). Those progenies showing a resistance to lodging, 
and having the ability to produce one ear per plant consistently at high plant density, are being identified for 
subsequent use in the crossing nursery. 

In a study of temperate maize in the U.S.A., Anderson et al showed that the tendency for 
barrenness in high populations was associated with an increase in the interval between tasseling and silking. 
A similar study was made in one of the tropical materials (Tuxpetio-1) grown at 53,000 and 80,000 plants/ha 
at Poza Rica. (The data for the high density was lost due to flooding of this site). At the lower density, there 
was no significant association between grain yield and flowering interval (the variance in grain yield and flow
ering interval was partitioned between progeny families). However at the low density, there were few harren 
plants. This study will be repeated in the summer cycle of 1975 in thei higi density nurseries. 

Selected Tropical maize materials are being planted every two moniths at three lorntions in M exico 
to explore environmental and genetic control of tie number of grains per car. The developm ent of floret nun
hers on the primary and secondary ears is being neasured . Mleasurements are also heing taken W'otie growth 
of the tassel and stem and of the changes in dry weight in these plant parts. Figures 3. 531, 3. 532 and 3.533 
show the development of floret noumbers in the primary car for five varieties in the first of tihis series of 
plantings at 'lBat6n (2,250 in), TIlaltizapgn (900 in) and lPoza HIica (90 i). In the two tropical lowland sites, 
potential grain num er was determined soon after initiation of the inflorescence made it) all tile materials. 
For tire earlier tropical varieties (Eto x Illinois, Amarillo Pakistan and \bezcla Arrarilla (I oza HIica only), 
there was a greater loss of florets during tile period proceeding pollination than in the later Tixpeilo material. 
Thus, at Tlaltizapan (anId to a lesser extent at Poza R ica), the riumber of grain per ear for Tuxpe n -I was 
lim ited by tile number of spikelets differentiated -- not by their subsequent loss. 

At Poza Hica and TIlaltizapin, the total number of florets were produced during a period of 15 to 
20 days. At the llat6n site, the rate of differentiation of florets was much slower in tie lowland tropical rale
rials (particularly Tuxperio-1 and 'l'uxpelo Co) than in tile tropical highland material (1128) which is hetter 
adapted to tile lower temperatures. )uring this period of floret development, tire steni and tassel were rapidly 
Increasing in length and these organs may compete with and limit tie differentiation and growth of tire roar shoot. 
Hlapid dry matter increase in the tassel and the ear occurred after differentiation of the florets (Fig. 1. 54). 

For Tuxpefo-I there was a similar number of florets initiated by both the primary and secondary 
car, but in tile latter, they fa ild to pollinate (Fig. 3.55). 

The duration of the grain filling period and the rate of growth per grain may be important compo
nents determining grain yield. The increase in grain size (dry weight) with time after pollination is being mea
sured in 28 of the CIMMYT advanced materials planted monthly at three locations in Mexico. Fig. 3.56 is an 
example of the raw data (for two varieties and two locations only) to which suitable growth functions will be 
fitted. The analysis will be aimed at understanding the genetic and environmental control on the rate of dura
tion of grain growth. 
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Figure 3.51 
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Figure 3.5.31 

CHANGES IN THE NUMBER OF FLORETS IN TROPICAL MAIZE MATERIALS: TUXPEIAO-1(A), ORIGINAL TUXPERO (o),
ETO x ILLINOIS (A), AMARILLO PAKISTAN (0) AND MEZCLA AMARILLA (0) GROWN AT POZA RICA, MEXICO (Plantod 
27th May) 
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Figure 3.5.32 

CHANGES IN THE NUMBER OF FLORETS IN TROPICAL MAIZE MATERIALS: TUXPEAO.t (A), ORIGINAL TUXPERO (0),

ETOx ILLINOIS (Al AND AMARILLO PAKISTAN (6)GROWN AT TLALTIZAPAN, MEXICO (1l 1 May)
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Figure 3.5.33 
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igure 3.5.6 

CHANGES IN THE DRYWEIGHT OF INDIVIDUAL GRAINS AFTER SILKING FOR TUXPEIO.1 (0) AND MEZCLA AMARILLA (O) 
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Figure 3.5.4 
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3,513 Genotype Comparison under Simulated Drought 

Seven maize genotypes were grown, under simulated drought conditions imposed, at three stages 

of plant development and at two levels of intensity, during the winter (dry) season at Tltltizap~n. Stress 

treatments resulted in a 0 to 54% reduction in grain yield. 

The data is presented in Fig. 3.57 and Table 3.51 in the form of a linear regression analysis of 

variety yield on treatment mean yield. With tile exception of ETO x Illinois, there were only small changes 

in the relative performance of the higher yielding entries over the range of water stress treatments (Environ. 

mental Index). For ETO x Illinois, the linear coefficient was less than unity, but this was associated more 

with an inability to respond to a better water environment than an advantage under severe water stress. 

A larger proportion of the dry weight is incorporated into the grain in the temperate Ihybrid than 

in the tropical varieties. A comparison of the yields of Y. ii. E. 02 and the temperate hybrid indicates that 

the present efforts to improve grain yield of tropical varieties by improving the proportion of dry weight that 

is incorporated into the grain can be expected to result in more efficient water use, eve.n at low levels of water 

availability. 

The Mexican hybrid 1128, which contains Michoacan 21 germplasm (the source of "latente") was 

developed for the rainfed areas of the Tropical Highlands. Its response in this experiment demonstrates its 

overall poor adaptation to the higher temperatures at lower altitudes. 

Measurements of plant moisture stress with a pressure chamber,and of stomatal resistance, were 

made on three of the entries of this trial. A preliminary analysis of this data suggests that measurements of 

leaf water potential mid-morning or mid-afternoon are more closely associated with yield effects than are 

mid-day values. 

These studies are being continued with a similar number(but different set)of maize varieties in 

1975. 

3,52 AGRONOMY 

The agronomy trials complement the physiology studies and are conducted on the experiment sta

tions in cooperation with the training program. They serve both a research and teaching function. The 

main input into the trials consists of the experimental varieties coming from the Advanced Stage populations. 

These trials explore the range of maturities available in the experimental varieties; and examine interac

tions of late, intermediate and early varieties with management practice, particularly plant densities. 

CIrArNIYT's maize agronomists have also been involved in the international series of experimental 

variety trials that began in 1974. This series of trials is being extended in 1975 and will be tile principal 

source of information on tile interactions between varieties and environments. Most of the maize physiology 

carried out at CIMMYT is designed to aid the interpretation of this kind of trial by providing some basic in

formation on plant responses to environment. This approach helps ensure that the most promising varieties 

receive the widest possible use. 

3.521 International Agronomy Trials 1973-1974 

A series of variety x fertilizer trials was conducted in 1973-74 as a forerunner to the current 

program of experimental variety trials. There were two sets of trials: one set consisted of nine normal 

varieties with three levels of nitrogen (0, 100, 200 kg/ha); the other set consisted of 5 opaque-2 varieties, 

with three levels of nitrogen (as above). The set containing normal varieties was divided Into a group of va

rieties for lowland test sites and a group for intermediate altitude or subtropical sites. Summary analyses 

of yield data from these trials are presented next. 

3.5211 Normal Varieties 

The differences in yield between varieties were significant at nine of the ten locations and there 

was a significant response to nitrogen at six of them (Table 3.52). The largest nitrogen effect was at one of 

the sites in Kisanga in Zaire (a response of 5675 kg grain/ha to 200 kg N/ha), This clearly demonstrates 

the capacity of the varieties to respond to fertilizer wher., as on this site, the level of fertility Is comparable 
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TABLE 3.5.1 Adaptation analysis for maize materials grown under TABLE 3.5.3 Local varieties used in Inter-!.... -ry 
a number of different watering treatments (TIaltlzapan. Trials 1973/74. 
Mexico) 1974. 

Local l Local 2 
Mean grain Linear 

Variety yield (kg/ha) Coefficient R2 Mexico - Poza Rica H 507 Criollo 
Mexico - Tlaltizapan H 503 H 412Tuxpeflo- 1 4798 1.42 0.74 Mexico - Cbregon H 503 H 412Eto x linois 4816 0.92 0.83 Thailand - Pak Chong Thai Composite Cuprico x Flint

Amarillo del Bajio 5115 1.28 0.83 No. I C3 Comp. (F) C5 
Pioneer Hybrid 3369A 6810 1.38 0.75 Zaire - Gandajika GPS 4 Nigerian Comp.
I. D. R.N. 4976 1.27 0.81 A lXBc2cY.H.E. 02 3990 1.25 0.88 Pakistan - Pirsabak Shaki Khyber
H - 28 1057 0.49 0.22 

TABLE 3.5.2 INTERNATIONAL AGRONOMY TRIALS 
1973/1974 

Grain Yields Kg/Ha. 9 Var. x 3 Levels N in 9 x 9 Quasi Latin Sq. 

LOWLAND INTER MEDIA TE 
M e x i c o Thailand Zaire 

P. Rica Tlaltizapan Obregon Pak Chong Gandajika Lowland 
Pakistan Nepal Z a i 
Pirsabak Ranpur Kisanga Gand. 

r e Highland & 
Fungarume Highland Lowland 

Mean Mean Mean 
Variety *** * ** * * V * * * NS 

1. EtW 2118 7361 2780 3758 5543 4312 1. Eto 2615 42d 9143 4088 3171 3889 4100 
2. Tuxpeno x Eto 2843 9430 3958 4026 5842 5219 2. Tuxpeflo x Eto 4687 1250 9244 4232 3727 4628 4923 
3. Mezcla Amarilla 3001 8021 3795 3945 4993 4751 3. Mezc.Amnarilla 2775 878 6500 3493 2366 3202 3976 
4. (Mix. lxCal.Gp. 1)Eto 2732 8280 3402 3488 5257 4631 4. (Mix. lxCol.Gp. 1) 3861 563 8975 4671 3197 4253 4442 

Eto 

5. Ant. x Don. Rep. 2619 6120 2898 3131 4248 3803 5. Ant.xDom.Rep. 2707 930 5551 3194 1908 2858 3330 
6. Tuxpefto 1 3405 9126 3511 3276 5613 4986 6. Amarillo Bajio 3506 627 5488 3273 1834 2945 - -
7. Tuxpefto br 2 2680 7805 2805 3065 4789 4228 7. Eto x Illinois 3056 632 7971 3950 2473 3616 - -
8. Local 1 3032 8274 2939 4872 4394 4702 8. Local No. 1 4314 1612 8107 4374 2712 4223 - -

9. Local No. 2 1503 8707 3412 4345 4693 4532 9. Local No. 2 4122 1131 11700 5002 3989 5188 - -

SE. ±134 ±178 ±167 ±153 ±366 SE. ±165 ±182 ±439 ±352 ±135 
Site mean yield 2659 8125 3278 3767 5041 Site mean yield 3516 894 8076 4031 2820 
Levels of Nitrogen NS * NS ** * Levels of Nitrogen * * NS *** ** 

0 2671 7986 3284 3486 3621 4209 0 2779 564 7802 882 2268 2859 3534 
100 2608 8029 3232 3974 5251 4619 100 3745 1075 8004 4654 2988 4093 4356 
200 2699 8359 3319 3842 6252 4894 200 4023 1044 8421 6557 3203 4649 4771 

SE. 77 ±103 ±96 -89 ±211 SE. ±95 +105 4253 ±203 +78 
Var. x Nitrogen N NS NS NS NS Var. x Nitrogen NS NS NS NS 



TABLE 3.6.0 GRAIN YIELDS KG/IA. OF OPAQUE-2 
AND TLALTIZAItN 1973/74. 

OPAQUE VARIETY TRIALS 
1974 A 

Poza TIaltizapan Buena 
Rica Vista 

1. Tuxpefo x La Posta 4461 5550 3881 

2. Cornpuesto K (H.E.) 3469 5116 3621 

3. W.H.E. 02 3597 5075 3517 

4. Y.H.E. 02 3270 5113 3532 

5. (Ver.l8lxAnt.Gp.2) 3181 4703 3165 

VARIETIES IN TRIALS AT POZA RICA 

VARIETY x NITROGEN LEVEL x TIME 
1973A 1973B 1973B 1974A 1974A 
Poza Poza TMalt. Poza Tlalt. 
Rica Rica Rica 

4941 3539 6691 3324 6110 

4113 

3102 5840 2909 5752 

3851 3164 5413 2786 5360 

As new varieties are developed, they are subjected to specific management treatments (agronomy trials) to determine the 
most suitable production techniques, in plots much larger than regular variety comparison trials. 
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TABLE ,5.4 INTLRNATIONAL AORONOMY4
TRiALS 

Orain Yields Kg/la., 5 Opaque Var. x 3 Levels N in 5x5 Latin Square 

V a r i 0ety 

1. Compuesto Blanco 

2. Compueoto Amarillo 

'I. C,npuesto K 

,. I Imp, x J.a Posta 

•'r. 101 x A'rt Gpo. 2 x Ven. 1 

M e x i c o 

P.Rica• Tialtizapan Obregon 

** ** 

2014 3585 

2102 5837 2429 

2166 5502 2170 

2040 5875 28091 

2167 5535 2288 

Thailand 

Pak Chong 

NS 

26084 

2001 

3166 

3031 

2739 

Zaire 

Gandajika 

-

3311 

2925'. 

409$ 

3231 

Zaire 

Kisanga 

4204 

2852 

3 BIT 

4085' 

3498 

Pakistan 

Pirsabak 

** 

4105 

3676 

3868 

5029 

3000. 

Nepal 

R a m p u r 

NS 

1003 

1008 

2207 

1803 

1991 

Colombia 

C.1.A.T. 

4051 

8111 

-3581 

1480 

677 

MEAl 

3235 

3475 

3692 

3558 

St. 709 142 -106 + -151 ±168 ±205 ±145 -230 

Site mean yield 

Levels of Nitrogen 

0 

100 

200 

2230 

NS 

2240 

2219 

2230 

5284 

NS 

5147 

5420 

5169 

2445 

NS 

2687 

2342 

2306 

2907 

* 

2343 

3104 

3274 

3301 

*** 

2089 

2867 

3184 2 

3678 

*S* 

3042 

3830 

4162 

4133 

*** 

3407 

4158 

4836, 

1009 

NB 

1900 

1986 

2021 

4005 

NS 

4749 

5103 

4866 

SE. ±90 -±1 ±84 ±89 ±138 ±146 ±113 ±205 

Var. x Nitrogen NS NS NS NS ' NS NS NS NS 

* Variety I was Thai opaque-2 
Composite In the trial. 

TABLE 3.5.5 CYCLES OF SELECTION YIELD TIAL 

1974 B 

TLALTIZA PAN P O Z A R I C A 

V a r I e ti e s 
Yield 
kg/ha 

Days to flower 
0 0 

Plant Height 
cm 

% Lodging Yield 
kg/ha 

Days to flower 
0 o 

Plant Height 
cm 

% Lodging 

(Mix. I x Col. op. 1) Eto 

Eta 

Tuxpeflo 

0970 

6178 

6961 

60.5 

69.6 

71.8 

70.3 

71.3 

73.4 

219 

225 

236 

25 

13 

27 

63.0 

64 

65 

85.1 

67 

67 

244 

231 

253 

20 

15 

20 

Cycles of Selection 

Original 

Intermediate 

Final 

* 

6165 

8875 

7088 

*** 

72.7 

69.4 

67.9 

*** 

75.2 

70.7 

69.0 

*5* 

264 

200 

205 

*5*. 

30 

15 

** 

66.8 

63.0 

8162.4 

*5* 

69.0 

65.5 

63.8 

*** 

277 

226 

225 

** 

47 

4 

13 

Plant Density 

Low 

Medium 

Ilii" 

* 

6320 

6522 

7266 

* 

71,0 

70.0 

68.9 

* 

72.5 

71.8 

70,7 

N" 

224 

225 

231 

NB 

19 

25 

21 

-

* 

64.2 

64.5 

63.'5 

NS 

60.4 

66.7 

66.1 

Ni 

2245 

238 

245 

** 

0 

19 

30 

Interactions 

288 0,46 0.46 4.5 3 O,4 0.4 5
.
3 0 

Variety x Cycle 

Varie.ty x Density 
Cyclex nsiy 

NS 

* 

NS 

NS 

No, 
NS 

e 

NB 
NS 

* 

NS 
NS 

** 

NS 
NS 

NS 

N, 
NS 

NS 

NSBN 
NS 

NS 

us 
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to that found on most farmers' land. The responses were smaller at other sites in Zaire, Pakistan, Thailand 
and Mexico, mainly because the trials were sited on experinmnt stations where, as a result of regular use of 
nitrogen fertilizer, the soil nitrogen status is higher than on farmers' land. 

The differences in yield between the five lowland sites were large compared with the differences 
in yield between varieties. The meaai yields of varieties varied from 5219 kg/ha for TuxI'1to x I'T(, to 3803 

kg/ha for Antigua x Dominican Republic. Tuxpefnox ETO and Tuxpetlo-I gave the highest yields and showed a 

slightly greater capacity than other varieties to respond to high yielding envi ronients. With tie exception of 

Antigua x )ominican Republic, the response of the varieties to dilfterences in ettvironnentl was similar. 

Antigua x Dominican Republic gave the lowest mean yield and, althoughinot sign iticantly di''(reit froinl other 

varieties in low-yielding environments, it was significantly less responsive to the high-yielding o'nvironnient 

at Tlalttzap~n. Antigua x lDominican Republic is shorter and normally silks about 11days earlier than most of 

the other varieties, but in these trials was grown at the sanme plant density. Thus, it seem:s probhale that 

it should perform relatively better at a higher density; experiments are being conducted ill 1975 to examine 

such performance. The mean yields of the remaining four varieties (entries 1, 3, .1and 7) were not signifi

cantly different from the overall mean. 

Varieties number 8 and 9 were local chcoks and therefore different at each site. If good local 

varieties are available and are well chosen for each site, a high tnean yield and a consistently good yield 

would be expected when treated as a single variety across sites. I lowever, in these experiments, the mean 

yields of Tuxpeflo x ETO and of Tuxpeflo across sites were significantly better than the ,sienti yields o the lo

cal checks; the yields of Mezcla A marilla arid of (Mix. 1 x (ol. Gpo. 1) E'TO were equal to those of the local 

checks. The name of the local checks used in these trials, where known, is shown in Tahle 3.;a3. In ,ost 

instances these local checks were improved materials, though not necessarily the varieties that farmers 

were using. 

The first five entries in the trials at intermediate (subtropical) locations were the same as in the 

lowland set (Table 3.52) but the remaining two entries, Amarillo del Bajio and F)TO x Illinois, replaced 

Tuxpeflo 1 and Tuxpefto brachytic, respectively. Tuxpeflo x ETO and (Alix. I x ('ol. Gpo. 1) ET() ad above 

average yields at these intermediate sites, with good yields at the best site (lisalga, Zaire). The average 

yield of ETO was lower,mainly because it gave poor yields at the two low yielding sites (Pakistan and Nepal). 

Antigua x Dominican iepublic, Amarillo Ba jio, Mezcla A marilla anid ETO x Illinois all tad below average 

yields at these locations. They are from s ix to ten (lays earlier to flowering thian Tuxpealo x ETO or (IMix.l 

x Col. Gpo.1) ETO. Of these five, TuxpeIo x ETO was the only one that gave coos istently ahov' average 

yields across both lowland arad intermediate sites (Mea rt yield 4920 kg/ha). The mean vied of the next best 

variety, (Mix.1 x Col. Gpo. 1)ETO was significantly loker(and was below average at two sites (Tha iland and 

Nepal). Of the other varieties ETO gave yields which differed little from the average at lowland and inter

mediate sites; Mezcla Amarilla gave better yields at lowland sites than at the intermediate sites, while the 

low mean yield of Antigua x Dominican Reputlic was th-3 result mainly of its inability to respond to high yield

ing environment. 

There were large differences in plant height between locations, from a mean of 240 cm at Tlalti

zap~n to 150cm at one location in Kisanga, Zaire. Inspection reveals no simple relationship between plant 

height and yields: the mean plant height was similar (2,4G cm) at Poza Rica where yields were lowest (2608 

kg/ha), and at Tlaltizap.n where yields were highest (8359 kg/la). In Thailand and at Kisanga, Zaire, where 

plants were shortest (140 cm) the yields were between these extremes (3767 and 4031 kg/ha respectively). 

Because of variety x environment interactions of this kind, CIMMYT is basing its progeny selections on the 

results of yield trials at several different locations. It is also one of the main reasons for having the exten

sive international series of experimental variety trials that were begun in 1974. With the information pro

vided from these trials and from complementary studies in Mexico on the response of varieties to different 

environments, CIMMYT will be better aile to direct variety improvement towards the needs of particular 

types of environment. 

3.5212 Opaque-2 varieties 

The results for 5 opaque-2 varieties at 9 test sites are shown in Table 3.54. As in the other 

trials, differences between locations were large compared to differences betweeti variekties. Nevertheless 

variety differences were significant at 7 of the 9 test sites. There was a significant response to nitrogen 

fertilizer at four locations; in Thailand, Zaire (Kisanga), Pakistan and Nepal. As in the trials with iomrnal 

varieties, there was no evidence of significant interactions between varieties and response to nitrogen fer

tilizer. 
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* The difference In yield between varieties across sites was comparatively small (mean yields of 
grain from 3134 to 3717 kg/ha). CompuestoAmarillo, Compuesto K and (Ver.181 x Ant. Gpo.2) Ven. showed 
a capacity to respond to favorable environments and gave the most consistent performance over sites. 
Compuesto Blanco showed the least promise; its yields were equal to or below average at all sites, with the 
exception of the yields at Kisanga in Zaire. The comparatively low mean yield of Tuxpeno x La Posta is 
largely accounted for by the exceptionally low yield of this variety in the trial at CIAT, Colombia. This was 
becriuse of very low plant counts, presurnabley as a result of poor germination. Poor germination also ac
counted for the failure of Compuesto l3lanco at Gandajika in Zaire and of (Ver. 181 x Ant. Gpo.2) Ven. In
 
Ob:,eg6n.
 

3.5213 Cycles of Selection Yield Trial 

lHxperiments were begun In 1973-74 winter season to examine the effects of several cycles of se
lection on the height, yield, and yield components of Tuxpeflo. An additional objective was to determine how 
the changes which have occurred as a result of selection have influenced the response of the varieties to plant
population and nitrogen fertilizer. Subsequently, in the 1974 summer and winter season, original, Intermo
dliate and recent cycles of selection of the following three varieties were compared: 

(Mix. I x Col. Gpo.1)TO Cycles C0 , C 5 , Cl0 

ETO Cycles C'0, C 5 , C 1 0 

Tuxpeflo Cycles C 0 , C 7 , C1 3 

A separate technical report (Maize Agronomy TrialsResults, 1975A) of these trials is being pro
pared; however a summary of some of the data is shown in Table 3.55 and F'igs. 3.58; 3.59; 3.510. 

Fig. 3.58 shows that the recent cycles of selection have a higher ican yield than the original va
rieties, at populations from 30, 000 to 80, 000 plants/ ha . It shows also the ditference in response of the sict
cessive cycles of selection to increase in plant density. As plant population incrcased up to 70, 000 or 110, 000 
plants/ha, the yield of the varieties derived fromt recent cycles of selection increased a lmost lincarly. In 
contrast, the yieldl of the original varieties of (Mix. 1 x Col. (;po. 1)I.T()and 'l'uxpeioo I decreased sharply at 
densities greater thian 40, 000 plants/ha, mainly as a result of lodging. 

The yij is of I'T() were snaller than those of tile other two varieties at low plant populations, but 
they increased iore rapidly as plant density inc'reased an were similar at populations of 70,000 to 80,000 
plants per lieclare. 

I'lant height has bee reduced hv about 62 cm (from 2611 cm !,o 206 cmn) from ih(origiinal to the 
recent sclections of' (1ix. I x (ol. (po.1)l;T() :ntil "l'uxpelo I . Plants of Ihlc oriilal cyc o1 I1() .,ere 
shorter (256 em) than: the(originals of Ihe othter two varieties anid consequoitly .showei less t denerc. toIlodge; 
which accounted ror th, htter response of tie origiral I'T() to intras.c in plant popl 1:1I loll. 11 tie other two 
varieties, tlleredi ction in ieight was also assoc iat(I with a si nificanit decrease in) dle teldelcv of plaillis to 
lodge. 'IT rlatioiiship lotwoer the dlcrease in plant height an(I siisceptihility to lodgii g illfhel successive 
cycles of selection is clearly illustratedi in 1ig. 3.59. Less lodginv.prolbahly as illiclh as ally otiti faictor, 
accounts for the illiproved response of theirecent cycles of selection to incease in plait inltolpitioln. 

'['lile varieties d rived from receint selections flo\nered five to six '.vse:1'ier tll:Ill the: originals. 
Thu results at lPoTza Iica suggestedl that this challge has been greater il HT'1) and "nl'xpoeio 1 (front.1 69 da's 
to 63 clays) tian in (Vlix. I x (Col (;po.1)ET() (from 614 days to 62 clas oiil v). 

It is also initeresting to note that in Iotlh these trials antlhesis and s ilking were carl icr at Ihe high 
vialnl population than at low population. 

Iarlier growth analyses (CIMNNT Tech Itport Sec.10) identified the numer of ears as an iim
porlant yield limiting component at high ciensity . Vig. 3.510 shows the relationiship bet wect the number of 
plant. and the ntuilier of ears at different plait. populations tor the Ihree varietics. A 1:1 slope, which 
would be olisWr,(ed if each plant had one car, is indicated in Fig. 5.510. It can I)e s(ent tltat for (Alix, I x 
('el. Gpo. 1)l11) Co, there was a large proportion of'barren plants at dthisitics greater thant 40, 000 plats/hIa. 
wilicl partly explains the(Icc rease in yield observed as plant detsity inc rcaseI. In the itore recelit cycles 
of selection there wore fewer harreu platts as detsity increasemi. F'ig. 1.510 shows similtr difte retnmes 
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Figure 3.5.7 
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Figure 3.5.9 
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between cycles of selection in the other two varieties. 

Because the trial In Poza Rica was lost in the floodand the densities attained with Tuxpeflo i 
Wore lower than those Intended, the trials have been repeated i.n the 1975 A cycle at both sites. 

3,5214 Response of Opaque-2 Varieties to Nitrogen 

Experiments were repeated at Poza Pica and Tlaltizapgn to determine the effect of levels of ni
trogen and times of application, on the grain yield of opaque-2 varieties. 

The three varieties tested were White [lard Endosperm Composite, Tuxpeflo x I.a Posts and 
(Ver.181 x Ant. Gpo.2) Ven. 02. Nitrogen at 100 and 200 kg/ha was applied either as two equal doses (at 
planting and about six weeks later) or in three equal parts (the last dressingat anthesis). 

The yields of "ruxpeflo x La Posta o2 were larger than those of the other two varieties at both lo
eations, but as in the previous trials, the nitrogen treatments had no significant effect on yield. This latter 
fact isprobably explained by the high residual fertility on the experiment stations. 

The yields from these two trials, and from three earlier trials of the same kind are shown in 

Table 3.56 together with the yields from three simple opaque-2 variety trials conducted in Mexico. In these 
aid the International Agronomy Trials (Table 3.54), Tuxpeflo x La Posta has given consistently good yields 
compared with other opaque-2 varieties. 

The Ninhydrin test is a very 
simple and rapid screening 

device to identify opaque-2 
genotypes in soft floury 
endosperms. A section of the 
endosperm is sliced off to 

, : ,make this test, and the re
mainder of the seed can be 
planted.
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4.0 Back-up Unit Operations: 1974 

4,1 MAIZE QGI1M !'LASM BANK: 1974 ACTIVITIES 

The Maize Germ plasm hunk continued to maintain and rejuvenate seedstocks to add now acces
slons to the bank Inventory, to fill seed requests from breeders and research workers, and to evaluate bank
accessions in 'replicated field tests to select the more promising materials for incorporation in the Back-up 
stages. 

4,11 REJUVENATION OV SE'.1';I)STO('KS 

Two nurseri(vs were planted at Tlaltizapdn in 1974 and one at El ls3tHn, to rejuvenate or multi
ply accessions of the Bank. A total of 1,371 populations were grown on 15 hectares; with new accessions 
accounting for 388 of these populations. 

During the year, seed] from 284 accessions from Bolivia, Ecuador, and Peru (pronagated for
CIMMYT by the Progranma Cooperativo do Investigaciones en Mafz of Peru) was received in Mexico and In
corporated into the Bank's inventory, 

.111 Seed Shipmonts 

Table 4.11 shows that 45 seed shipments involving 4,771 Items wore sent to 22 countries. 

Since May Ist., 1067, the Bank has made 517 seed shipments Involving 19,504 Items. 

TABLE4.11 	Destination of seed shipments sent by CIMMYT's maize 
germplasm bank during 1974. 

NUMBER OF 
DESTINATION SIIIPMENTS ITEMS 

Argentina 1 15 
3rasil 2 809 

Bulgaria 1 2 
Canada 1 4 
Costa ilica 2 11 
England I 10. 
Federal Republic of Germany 2 11 
Haute Volta 1 20 
Ivory Coast 1 201 
India 1 278 
Ireland 1 	 1 
Japan 2 56 
Kcnya 2 60 
Lebanon 1 31 
Mexico '7, 2323 
Pakistan .1 .42 
Philippines 1 500 
Romania 1 30 
Taiwan 2 90 
ISA 12 181 
LSSII 1 35 
Yugoslavia 1 52 

Sum: 45 4771 
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4.12 EVALUATION OF BANK ACCESSIONS 

A total of 1,891 accessions of tropical origin and from elevations lower than 1, 000 m. above 
sea level were tested in replicated field trials grown at the Poza Rica Station during the Winter Crop of1974 along with eighteen checks, among which were some of the populations in the Advanced stages. Eight
adjacent 16 x 16 simple lattices were grown with a single set of two replicates. The single row plots werefive meters long, with two plants per hill, set .50 m. apart. Spacing between rows was .75 in., provid
ing a density of 58, 674 plants per hectare. 

The yield array in Table 4.12 is a partial summary of 36 Bank entries and the eighteen checks.
Bank entry yields have been adjusted to eliminate fertility differences between experiments (as indicated by
the performance of the checks). 

All Bank entries in this summary yielded as well, or better than, the highest yielding check. 
These entries also were slightly later in silking, taller, and lodged more than the checks; but were similar in ears harvested per plant, rotten ear index, and percent moisture at harvest. When interpreting theperformance of these Bank entries, it is necessary to take into account that they have not undergone any se
lection, whereas the checks have. 

A single replicate of the above eight tests was planted at Farm Suwan in Thailand. Personnel
of the Inter-Asian Corn Program took readings for percent infection by Sclerospora spp. (Downy Mildew)under conditions of heavy field infections. Among the 94 entries, including 4 of the checks, infections var
ied between 17 and 50%, as shown in Table 4.13. 

A total of 972 Bank accessions frQm the highlands of Mexico were compared with 13 checks, Infour 16 x 16 triple lattices, with a single set of three replicates grown at El Bat~n and Atizapdn. 

Unfortunately, an early killing frost (September 7th.) prevented the collection of yield data

Atlzapdn, but the tests were completed at El Bat~n. 

at
 
Table 4.14 summarizes the Atizap6n data, including


the 36 highest yielding Bank entries and the thirteen common checks. Yields of the Bank entries were ad
justed on 
the basis of the thirteen checks for fertility differences between experiments. 

Of the checks used in these tests, only Composite I and 11 129 can be considered as improved
populations of economic importance. None of the Bank entries outyielded the highest yielding check, but
their mean (8.3 tons/ha.) closely approached that of Composite I. 
 At least twelve of the Blank entries re
quired 100 or less days to reach silking, which is considered to be the maximum for materials grown undernatural rainfall conditions in the Mesa Central of Mexico. With the single exception of ear height, no differences were found between the means of the selected Bank entries and Composite I for days to silking,

% root and stalk lodging, ears harvested per plant, and percent 
moisture at harvest. Composite I showed
 
a higher incidence of ear rots than the Bank entries.
 

4.13 MAIZE GERM PLASM BANK CATALOG 

Keypunching is nearly complete for all information available for the catalog. The bringing
.together of the many data sets representing the various kinds of information about the Bank is the respon
sibility of the Genetic Resources Communication, Information and Documentation Systems Project (GII/CIDS)at the University of Colorado. CRCIDS is part of the International Board for Plant Genetic Resources, andhas contact with the Food and Agriculture Organization. (It is expected that a preliminary printout of the
main listing in the catalog will be available by mid-1975, with the printed version to be published near theend of 1975). All Bank Increase Nursery field books, the 1974 Bank Evaluation, and the World CompositeFormation Nursery field book have now been keypunched, as have the original collection notes and most of 
the NAS-NRC catalog of Latin American collections (1954). A number of books from pre-CIMMYT programs
have useful Information about the collections, some of which are being incorporated. 

All groups (geographical-morphological composites or collection mixtures with limited varia
tion) that were formed in Mexico and Brazil now have computer-ready pedigrees, and many other breeding
populations In the bank are well documented. 
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Table 4.1-2 Yield, Adjusted for Experiment Effect, and Agronomic Data of Selected Germplasm Bank Entries and Checks 
Tested in Field Trials Grown at Poza Rica in the Winter Crop of 1974. 

P o p u I a t I o n Y I e I d Days to Ear height % root % stalk 
E a r s 
harvested 

Rotten 
ears Moisture 

Kilograms/Ha. silking. meters. lodging, lodging. /plant. index. Percentage. 

BANK ENTRIES 
Puebla 178 
San Luis Potosi 100 
Veracruz 118 
Mix. 1 
San Luis Potosi 127 
Veracruz 150 

6,334.39 
5,767.45 
5,487.26 
5,333.57 
5,115.22 
4,999.53 

93.5 
78.0 
87.5 
94.0 
88.5 
109.5 

2.05 
1.40 
1.74 
1.68 
1.67 
2.24 

59.1 
20.5 
32.7 
34.6 

2.3 
36.4 

15.9 
23.4 
46.4 
14.1 
47.7 
18.2 

1.2 
1.0 
1.0 
1.0 
1.0 
0.9 

0.0 
1.0 
1.0 
1.0 
1.0 
1.0 

23.4 
16.5 
18.3 
27.0 
18.9 
30.1 

Hidalgo 51 
Nayarit 154 
Veracruz 179 
Veracruz 39 
Nayarit 155 
Veracruz 195 

4,980.06 
4,816.14 
4,764.56 
4,726.24 
4,723.46 
4,690.73 

81.0 
88.5 
102.0 
91.5 
87.0 
94.0 

1.57 
1.63 
1.77 
1.73 
1.66 
1.74 

13.6 
27.3 
40.8 
25.0 
15.9 
36.4 

50.0 
27.9 
16.6 
18.2 
27.3 
38.6 

1.2 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
0.5 
1.5 
1,0 
0.0 
0.5 

21.5 
22.6 
26.3 
18.1 
19.5 
22.1 

Veracruz 213 
Colina 4 
Tabasco Grupo 1 
Nayarit 177 
Veracruz Grupo 20 
Sinaloa 21 

4,688.23 
4,680.18 
4,678.93 
4,660.87 
4,599.45 
4,594.38 

89.5 
92.5 
91.0 
84.0 
101.0 
86.0 

1.54 
1.77 
1.66 
1.65 
1.90 
1.60 

16.0 
50.0 
52.0 
46.5 
49.0 
23.3 

27.7 
38.6 
28.7 
34.7 
21.5 
44.4 

0.9 
1.0 
0.8 
0.9 
1.0 
1.0 

0.5 
1.5 
0.5 
1.0 
0.5 
0.5 

17.8 
27.5 
23.7 
22.4 
24.4 
16.3 

Cuba 83 
Guatemala 786 
Nayarit 178 
Saint Croix 6 
San Luis Potosi 121 
Oaxaca 244 

Guatemala 794 
Veracruz 176 
Veracruz 117 
Tabasco 2 
Veracruz 215 
Naydrit 174 

4,577.68 
4,558.49 
4,557.39 
4,535.64 
4,533.12 
4,525.94 

4,524.29 
4,520.65 
4,472.34 
4,462.26 
4,416.16 
4,442.28 

86.0 
87.0 
79.0 
72.0 
88.0 
77.0 

88.0 
89.0 
93.5 
87.5 
91.0 
87.0 

1.40 
1.47 
1.58 
0.96 
1.62 
1.53 

1.64 
1.50 
1.97 
1.59 
1.92 
1.59 

17.0 
0.0 
25.4 
9.1 
9.2 
22.7 

35.1 
2.4 

50.0 
19.0 
54.5 
25.0 

49.5 
29.5 
23.2 
4.5 
37.7 
43.2 

21.0 
41.8 
24.1 
28.6 
40.9 
27.3 

0.9 
1.0 
0.9 
1.1 
0.9 
1.1 

1.1 
1.0 
1,0 
0.8 
0.9 
1.1 

0.5 
1,0 
1.0 
1.0 
0.0 
1.5 

0.5 
0,5 
0.5 
0.5 
1.0 
1.0 

21.8 
20.2 
19.3 
25.9 
17.7 
15.4 

23.9 
17.5 
18.4 
20.3 
22.6 
20.8 

Jalisco 286 
Veracruz 141 
Guadeloupe 16 
Jalisco 279 
Guatemala Grupo 21-11A 
Guatemala Grupo 13-5A 

4,439.63 
4,415.82 
4,402.93 
4,398.06 
4,374,03 
4,370.58 

81.5 
91.0 
85.5 
77.5 
89.5 
88.5 

1.49 
1.68 
1.31 
1.48 
1.63 
1.54 

31.0 
18.2 
2.6 
0.0 
26.9 
'43.2 

31.0 
27.3 
77.8 
40.9 
37.7 
31.8 

0.9 
0.9 
0.6 
1.0 
0.8 
1.1 

1.0 
1.0 
1.0 
1.0 
0.5 
1.0 

21.0 
17.0 
20.7 
17.8 
22.2 
24.0 

Tuxpeno P.B. x 19 materiales 
(Tuxp.x NIc.)Sint.10 B.C. etc. 
(Mix. I x Col.)ETO x Sint6tico 

10 lneas 
ETO P.B. x Tuxpeno P.B.(CI1) 
Tuxpefo P.B. x Sintftico 101neas 
Tuxpeno P.B. (C-II) 

Familias Seleccionadas Ensayo l2 
Cuba x Rep. Dom.x Mezcla Amar. 

P.B. F3 
Lneas E.S. x Varios 
Antigua x Rep. Dom.Amar. S.C. 
Mezcla Amarlla P.B. 
Blanco Cristalino Int. 

4,372.53 
4,300.21 

4,040.31 
3,981.04 
3,893.30 
3,676.18 

3,627.76 

3,522.76 
3,487.80 
3,487.32 
3.331.78 
3,247.16 

85.8 
83.1 

83.1 
82.0 
83.8 
85.4 

86.4 

84.9 
87.8 
78.6 
79.4 
79.8 

CHECKS 

1.30 7.9 
1.24 i2.3 

1.17 7.8 
1.10 5.3 
1.20 14.8 
0.89 3.3 

1.24 6.8 

1.23 14.0 
1.28 17.5 
0.99 6.5 
1.02 6.3 
1.09 5.5 

30.3 
37.0 

28.6 
34.2 
34.1 
21.5 

33.0 

32.5 
27.8 
9.8 
22.2 
23.5 

1.0 
1.0 

1.0 
1.0 
1.0 
0.9 

1.0 

1.0 
0.9 
1.0 
1.0 
0.9 

0.9 
0.4 

0.6 
0.9 
0.6 
0.9 

0,9 

0.7 
0.7 
0,5 
0,7 
0.8 

21.1 
20.6 

20.1 
20.4 
21.2 
21,0 

21.6 

20.2 
20.6 
22.1 
21.3 
19.6 

Amarillo del lajfo x iInt.10 Lin. 
(Mix.1 x Colima Gpo. I)ETO P.B. 
Antigua x Veracruz 181 
ETO x Lineas Selecclonadas 
Tuxpeno br2 br2 
ETO Blanco P.B. 

3,053.53 
2,957.66 
2,826.18 
2,735.09 
2,522.85 
2,264.55 

78.6 
85.3 
87.6 
76.4 
91.0 
84.7 

1.17 
0.95 
1,17 
1.17 
0.91 
0.93 

9.9 
2.6 
9.5 
2.0 
4.9 
8.8 

26.8 
29.9 
39.1 
10.9 
17.2 
37.4 

0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.5 
1.5 
1.4 
0.7 

19.9 
19.3 
21.2 
23,0 
24.6 
20.7 
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TABLE 4.13 Reaction to Sclerospora spp. of Maize Populations from CIMMYT's 

Germplasm Bank and Checks at Farm Suwan In Thailand, 1974. 

Number of Number of 

ZVa 

Population Population 

Bank entries Bank entries 

Tamaulipas 4 30 5 17 Chiapas 57 31 14 45 
Surinam 706 34 6 18 Guatemala 242 33 15 45 
Oaxaca 70 26 6 23 Guatemala 253 31 14 45 
Saint Vincent 8 33 9 27 Veracruz 117 33 15 45
 
Nicaragua 3385 32 9 28 Sonora 112 33 15 45
 

Nuevo Leon 23 28 13 46 

Sinaloa 71 20 8 28 
Chiapas 56 21 6 29 Honduras 37 30 14 47 
Chiapas 160 28 8 29 Honduras 32 32 15 47 
Guadeloupe 12 18 6 33 Guatemala Grupo 5-6A 30 14 47 
El Salvador 68 34 12 35 Nayarit 9 19 9 47 
Chiapas 62 31 11 35 Veracruz 92 30 14 47 

British Virgin Islands 138 33 16 48 
Colima 5 31 11 35 
Sinaloa 21 28 10 36 Guyana 813 31 15 48 
Colima 7 30 11 37 Tolima 378 31 15 48 
Guatemala 588 30 11 37 Honduras 105 29 14 48 
Chiapas 96 30 11 37 Panama 132 27 13 48 

Honduras 133 31 15 48 
Guatemala 231 32 12 38 Guatemala 748 21 10 48 
Chiapas 99 32 12 38 
Cauca 343 33 13 39 Guatemala 123 29 14 48 
Nicaragua 81 31 12 39 College Yellow Flint 33 16 48 
El Salvador 63 28 11 39 Nayarit 38 33 16 48 
Nayarit 62 33 13 39 Veracruz 23 29 14 48 

Mejores Variedades Amarllas 27 13 48 
Chiapas Grupo 7 23 9 39 
Cuba 120 30 12 40 British Virgin Islands 140 31 15 48 
El Salvador 98 30 12 40 Tamaulipas 32 21 10 48 
Guatemala 128 35 14 40 Cuba 88 32 16 50 
Surinam 795 29 12 41 Brasil 61 28 14 50 
Nicaragua 3380 32 13 41 Honduras 52 30 15 50
 

Costa lIca Grupo 25 32 13 41 El Salvador 51 34 17 50 
Guatemala Grupo 7-lA 29 12 41 Guatemala 721 28 14 50 
Veracruz 55 34 14 41 Chiapas 30 26 13 50 
Jalisco 42 17 7 41 Guatemala 151 20 10 50 
Guatemala Grupo 21-lA 31 13 42 Guatemala 120 34 17 50 
Gaxaca 48 31 13 42 Guatemala 109 32 16 50 

El Salvador 92 30 13 43 Chiapas 172 28 13 50 
Honduras 86 30 13 43 Oaxaca 226 34 17 50 

San Luis Potosi 54 21 9 43 San Luis Potosi 32 16 50 
Honduras 47 28 12 43 Tamaulipas 37 30 15 50 
Cuba 51 28 12 43 San Luis Potosi 97 38 19 50 
Cuba 167 32 14 44 

Checks 
I)iacol V 206 32 14 44 
El Salvador 111 18 8 44 Blanco Cristalino Int. 30 11 37 
Nayarit 170 18 8 44 Amarillo del Bajio x 
Nuevo L-eon 13 32 14 44 Sintetico 10 lineas 28 12 43 
Cuba 99 0 4 44 Eto Pl x Tuxp. P13 (Cl1) 32 15 47 
IDlacol V 101 31 14 45 Tuxp. x Nic. Sint. 10 B. C. etc. 31 15 48 
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Table 4.14 Yield, Adjusted for Experiment Effect, and Agronomic Data of Selected Germplasm Bank Entries and ChecksTested In Field Trials Grown at El BatAn, Mexico in 1974. 
Popu lat ion Y Ie ld 

Kilograms/Ha. 
Days to 
silking 

Ear height 
meters 

% root 
lodging 

%stalk 
lodging 

Ears 
harvested/ 

% rotten 
ears 

Moisture 
Percentage 

plant 

13ANK ENTIIES 

Cialqueflo 'ardto 
Puebla 36,4 
'uebla 350 
ixico Grup)o 12 

Mi':J, !53 
(C,iii.aiua 245 

10,146.6 
9,793.2 
9,430.3 
9,400.7 
9,259.0 
9,115.7 

110.3 
97.0 
94.3 

107.0 
110.0 
83.7 

1.82 
1.63 
1.32 
1.66 
1.63 
1.03 

10.5 
21.0 
9.8 

16.3 
20.8 
9.9 

8.8 
6.3 

11.2 
2.0 
3,5 

13.4 

1.9 
1.5 
1.4 
1.8 
1.4 
2.4 

22.6 
28.0 
19.3 
10.5 
28.1 
12,8 

29.3 
26.1 
25.6 
32.2 
30.8 
15.2 

cr (;rupo 10 
i, , Wo) 7 
%Ii(fl.achn317 
P'lchla 388 
Zacatecas 192 
iuebla 355 

9,077.9 
8,990.2 
8,790.3 
8,715.1 
8,687.2 
8,586.0 

111.0 
108.3 
124.0 

98.3 
113.7 
113.0 

1.59 
1.79 
2.14 
1.52 
1.65 
1.81 

3.0 
6.2 

11.7 
15.7 
4.6 

22.1 

3.2 
6.2 
3.4 

10.1 
5.3 
5.1 

1.5 
1.5. 
1,5 
1.7 
2.8 
1.8 

17.4 
32,5 
23.6 
20.0 
25.5 
16.8 

27.7 
25.9 
36.8 
21.4 
32.6 
33.8 

Zacatecas 7 
Puebla 356 
Durango 17 
MLxico 180 
Puebla 398 
Puebla 360 

8,438.8 
8,430.7 
8,404.7 
8,344.8 
8,235.3 
8,167.1 

113.0 
111.0 
102.3 
109.3 
106.7 
96.0 

1.75 
1.85 
1.49 
1.61 
1.82 
1.51 

5.7 
25.6 
1.8 

23.2 
13.4 
14.9 

3.9 
1.5 
4.8 
8.3 
5.0 
7.5 

3.1 
1.6 
2.4 
1.6 
1.7 
1.4 

17.8 
14.5 
19.7 
18.0 
15.7 
37.1 

27.4 
30.7 
28.5 
28.3 
34.0 
27.2 

Puebla Grupo 32 
Mbxico 172 
Puebla 374 
Puebla 339 
Chihuahua 244 
Puebla 35,i 

8,015.0 
7,973.7 
7,968.3 
7,967.3 
7,893.6 
7,863.2 

106.3 
102.3 
107.0 
91.3 
84.0 

106.0 

1.78 
1.53 
1.75 
1.27 
1.01 
1.75 

6.8 
16.5 
15.3 
22.5 
2.0 

14.1 

1.8 
0.0 
3.5 

10.1 
16,1 
4.8 

1.8 
1,3 
1,2 
1.4 
2.4 
1.5 

12.4 
31.5 
26.8 
28.0 
20.3 
10.4 

27.7 
29.0 
34.4 
20.2 
18.0 
29.8 

Michuacn 329 
MtLxico 158 
Puubla 504 
MichoacAn 322 
MlchoacAn 353 
Puebla 455 

7,846.2 
7,820.0 
7,729.7 
7,697.9 
7,669.1 
7,615.0 

102.3 
108.0 
101.7 

97.7 
108.7 
100.0 

1.63 
1.58 
1.44 
1.50 
1.64 
1.72 

11.2 
9.5 
0.0 
8.0 
9.3 
3.3 

1.6 
3.1 
1.5 
1.5 
6.0 
3.0 

1.4 
1,2 
1.5 
1.4 
1.7 
1.5 

56.6 
43.5 
6.3 

32.5 
50.4 
19.4 

20.3 
30.6 
25.2 
24.5 
21.8 
29.8 

Michoac n331 
Puebla Grupo 61 
Nuevo l.e6n 16 
Puebla Grupo 49 
Puebla 462 
Puebla 465 

7,609.1 
7,605.8 
7,595.9 
7,540.7 
7,514.6 
7,506.3 

100.0 
115.0 
103.7 
107.7 
97.7 
96.0 

1.33 
1.98 
1.77 
1.71 
1.35 
1.39 

11.2 
10.4 
2.1 

11.1 
1.9 

11.6 

6.3 
3.7 
5.8 
1.5 
1.9 
9.9 

1.2 
2.5 
2.7 
1.3 
1.4 
1.3 

29.1 
53.0 
19.2 
17.4 
17.2 
30.9 

20.7 
31.1 
23.8 
33.8 
26.9 
23.0 

CHECKS 
Chalquelo A 
Composite 1(0202) 
IH 12j 
Compuesto lntermedlo de Altura 
World Composit 
Andean Zone Gropo I1 

10,289.3 
8,635.8 
7,183.9 
6,489.6 
6,185.8 
6,069.7 

110.7 
107.1 
108.1 
93.3 

114.2 
104.9 

1.79 
1.52 
1.51 
1.20 
1.62 
1.47 

9.7 
10.4 
12.2 
7.7 

10.2 
4.7 

4.9 
6,5 
4.5 
6.6 
3.0 
3,3 

2.1 
2.1 
2.2 
1.6 
2.1 
1.7 

13.6 
32.8 
18.1 
37.0 
29.1 
50.2 

29.1 
28.3 
28.8 
20.8 
32.1 
29.5 

\ndean Zone Grupo I 
C oirs| iicstoIhirinoso 
Iin, e, t x Te rnin(rate 

. muy I'recoz de Altura 
III Z,,ne G ((ranos Grandes) 

, It )waaza 
TrropicalesSeleccifn Batfn 

5,789.9 
5,693.5 
5,480.8 
5,227.3 
4,226.7 
3,552.1 
3,279.2 

113.7 
97.3 
106.7 
83.4 
90.2 
02.5 
115.7 

1.71 
1.30 
1.40 
0.94 
1.05 
0.98 
1.19 

10.1 
8.6 
5.4 
2.8 
6.1 

14.4 
5.7 

5.0 
8.7 
2.6 
3.0 
2.8 
3.7 
5.3 

1,7 
1.9 
1.8 
1.6 
1.3 
1.1 
1.7 

50.3 
44.0 
55.0 
61.0 
75.5 
60.8 
54.9 

32.1 
24.9 
28.3 
20.2 
21.6 
17.6 
28.1 
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4.14 MAIZI-TIPllSACUM CROSSES 

New crosses between maize and '1ripsacum were attempted during the :unmer of 1974, using 
both gunara as the pistillate parent. Two diploid ma izes and one tetraplold mnaize were used, as well as 
all blooming 'rrinsacum accessions. F, It s and lWI 's have heen recovered and aro growing in lhe g'reen 
house. 

Table 4.15 is a surirnary of data on the crossabilit, or maize and 5 "'ripsacirni 41-I:cics aid two 
piatnlive Tripsacum 'yhrids when the lat or %Ner,used as pistillato )arents olita ind in 1!)73, 

Percent crossai lity was cxpressed as Ith ratio of irruativc ' (' ,-rymmss ruco'%qvi ' rind Li, fruit 
cases examined ti,yles 100. ('rosability varied from 0-3. 0 4 and was v,.L'y low. under the hesit ' cire'um 
stances. These results suggest the need for larger scale work to obtain a satisfactory rIlUnbi'r f i ,li(d 
offs ring, as well as the necessity of develoning improved techniques for greater crossa)ility 

4,2 BACK-UP UNIT YIELD TRIAL 1974 

Using data obtained in yield trials of materials under deve.lopment, the population ,\ it uo ( po.2 
Rep. Dominicana was moved into the A dvanced stages, for tihe 1:75 as an ,arly maturity, slhort o)11t vari
ety, with good yield and resistance to most common disease's. Grain type is yellow, semi-dint . A,I 
moved to the Advali'ed stages w(re,: E'T() Illanco, with white flint grain; and a slightly later mo,;tur'ing iir,' 

combination, also having white flint grain, mad up from .ielected progenies from crosses of Sintri i ic, 10 
lineas PI)(MS)6 w ith E'I'() Ianco, (Mix. 1 - ('ol. Gpo. 1) ETO and Tuxpef)o x Nicarilho and to h, calh d 
Blanco Cristalino 2 (11IT"FT-30). 

Summaries of the yield trials are shown in Table 4.21 anod 4.22. Yields wtere higher at the 
Tlaltizapdn station, probably due to the longer period for achieving maturity. l'he planting at ()hreoln, 
however, was made in early ,June, so that the entire period or rdevelopmrent was rluring tihe intense srl ii
mer heat. Maturity was reached mdchi more rapidly, and yields w-ere lower under these severe cond i
tions. 

The major movements of progenies from the Back-up Stage to Advanced Stage populations 
and into the Back-up Pools are shown in the sum.-nary Table 4.23. These are phases of the continuing 
recombination process in which the Back-up stage develops new materials. 

Table 4.15 	 Summary of pollinations of different Tripsacum species by maize at Tlaltlzapan, 
Mirelos, 1073. 

Nu m b e r o f Range in % 
Species or lybrids Clones Propagules lPollinations Fruit Cnses Caryopscs Crussability 

Trlpsacum dactyloldcs 26 80 3,660 30.017 298 0-:1.0 
Tripsacum ,aetyluirles 
sp. htspidum 5 16 238 1,791 3 0.1.2 
'ripsacum latifulium 1 4 50 1,323 1 108 
Tripsactm m'aizar 3 6 104 4,849 0 0 
Trlpsacum pilosuni 8 23 033 25. 390 41 0- .3 
Tvipnacum.zoilutcnso 4 13 140 782 0 0 
Trlpsacum maizar-dactululdes 2 2 4 16 0 0 
Tripsacum pIllusum-maizar 1 3 131 4.143 1 .02 
Sum 50 155 5,160 '1,409 344 
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TABLE 4.2.1 Comparative Performance of Back-Up materials tested at Two Locations in Mexico. 1974 Winter Season 

TLALTIZAPAN POZA RICA 

BU NO. PEECGREE Grain 
Type 

-x 
Pop. 

Y i e 1 d 

Highest Range 
Check 

DaystoF1ower 

x Sel. x 
Farn. Pop. 

Plant Height cm 

x 
Pop 

X 
Pop. 

Y i e l d 

Highest Range 
Check 

DaY 

fSeL 
Fain. 

toFlower 

x 
Pop. 

Plant Height cm 

x 
Pop. 

No-S.L 
Fain. 

I Ant.Gpo.2 x Rep.Dmincana YD 5718 7513 1185 6670 87 183 3063 4378 914 3368 77 1.70 105 
8924 5384 

2 Corip.Blanco 
Trop. 

Pfister USA x Var. WF 6257 840 64 

9S00 
7224 90.6 205 3191 4553 1709 

4687 
3594 80 1.99 42 

3 Ant.Gpo.2 
C 6 

Blanco x Eto Blanco WF 6072 8305 3154 
8293 

6649 95 178 2520 3506 1122 
3847 

2711 81 1.74 42 

4 Sint. 10 .n. PDXMS)6 Cuba. Rep. 
Dom.,Nicar-illo x Mez.Am.P.B. 

YF 6435 8568 3461 

9062 
6966 94 193 2931 3576 1802 

4743 
3360 79 1.99 48 

5 Sir.t10 Lin.PD(MS)6, Rep. Dor., 
Nicariflo. Ant.Gpo.2 x Ver. 181 

YF 
&D 

6304 7739 4196 
9112 

6960 99 210 2880 3266 1634 
5112 

3258 82 2.10 34

a Am. BajIo x Tuxp. P.B. Y&W 

D 

6646 7706 3459 

9467 

7180 98 210 2662 4200 855 

4225 

3083 82 201 34' 

7 Am.Bajio x Eto. P.B. Y&W 

DMF 

7715 8655 3014 

10814 

8559 88 241 2109 3712 530 

4372 

2428 75 1.82 47 

a Comp. Ecujr. MxicoArg., ndia Y&W 
D&F 

7179 8699 4450 
10562 

7848 92 22 2774 2886 1794 
4392 

3234 78 2.15 43 

9 Comp.Blanco Tipo Caribe WD&F 6472 7735 3111 
9655 

7236 96 227 2526 3588 1308 
3816 

2825 82 -2.43 31 

10 Comp. Ecuador, Mexico. zg., Y&W 
F&D 

7015 7673 4763 
10114 

7871 94 217 3164 4276 1608 
4411 

3381 79 2.10 19 

11 Comp. Caribe Sel. Blanca WF 6997 8132 3874 7580 94 251 2434 3159 1074 2958 79 2.04 30 
10648 4341 

* Kg1ha. 15% mot.



TABLE 4.2.2 Comparative Performance of Back-Up materials tested at two locations in Mexico. 1974 Summer Seuaon._ 

TLALTIZAPAN OBREGON 

Y i e I d Days to Flower Plant Height cm Y i e 1 d Days to FlowerPlant Height cm, 

BU NO. PEDIGREE Grain 72 Highest Range x Sel. x x Highest -Range x Sel. i x No. SeL. 
Type Pop. Check Faro. Pop. Pop. Pop. Check Fam. Pop. Pop. Faro. 

100 Eto Blanco P.B. WF 7422 10301 1934 8747 67.1 216 2574 3773 195 3037 64.5 198.6 117 
12462 
 4688 

101 Mix. I x Col. Gpo. 1 WD 7924 10116 2047 9846 69 229 1855 3251 99 2597 67 209 51 
14582 
 3702
 

102 Am. Dentado Sel. Misc. P.B. YD 7941 10212 3412 9187 66 232 2401 4432 574 3054 64 '206 51 
11633 4942 

103 Am. Denta& Sel. Misc.P.B. YD 7729 9157 3168 9405 66 237 2851 4429 408 ? 65 219 50 
10875 4908 

104 (tTp.x Nicarillo)Sint. 10 Y&W 7856 8617 3457 8496 66 257 2280 2952 493 2640 65 219 78 
Lineas D&F 11235 3532 

105 (Mix. I x Col. Gpo. 1Eto x Y&W 9127 100G0 3670 9632 65 261 3235 4047 1361 3645 64 229 50 
Sint. 10 Lin.) D&F 10512 5275
 

106 Eto Blanco x Sint. 10 Linea Y&W 6299 6096 1751 7220 72 11 No data from Obregov 34! 
D&F 10456 

* Xl a. 15% moist. 



TABLE 4.23. - Summary of Major Progeny Transfers in Back-Up Unit, 1974. 

Trial Test No. of Progenies

No. Material season Selected
Tested Remarks: 

1974A
I Ant. Gpo. 2-Rep. Dominicana TL&PR 250 105 To Advanced Unit(Y)*
2 Composite U.S.A. -Tropical 

(Pfister) TL&PR 250 Pending (W)
 
. Ant. Sel. Bl. -ETO Bi. C-6 TL&PR 250 " (W)
 
4 MVh6zcla Am. -Sint. 10 lineas,
 

Cuba-R. D. Etc. TL&PR 250 " (Y)

5, Ant. -Ver. 181-Sint. 10 lineas,
 

CuXia-R. D. ctc. TL&PR 250 " (Y)

6 Amarillo Bajfo-Tuxpeflo 
 P.B. TL&PR 250 " (Y&W)
7 Amarillo Bajfo-ETO P.B. TL&PR 250 " (Y&W)
 
8 Comp. Ecuad, r, Mex., Arg.,
 

India TL&PR 250 " (W)

9 Comp. Blanco Tipo Caribe TL&PR 190 
 " (W)


10 Comp. Ec., Mex., Arg., India TL&PR 100 
 " (Y)

11 Comp. Caribe Sel. Blanca TL&PR 144 " (W)
 

1974B 
100 Eto Blance P.B. TL&OB 250 117 To Advanced Unit(W)
101 Mix. 1 - Col. Gpo. 1 TL&OB 250 51 To IPTT-43 & Pool 

24 (W)102 Amar. Misc. 1 Dentado TL&OB 250 51 To IPTT-36 & Pool 
26 (Y)103 Amar. Misc. 2 Dentado TL&OB 250 51 To IPTT-36 & Pool 
26 (Y)

104 (Tuxpeflo-Nicarillo) Sint. 10 TL&OB 250 69(W)To IPTT-30 & 
Lineas Pool 23(W) 

78(Y) To IPTT-27 & Pools 
25 & 21 (Y)105 (Mix. 1-Col. 'Gpo. 1) Sint, 10 250TL&OB 36(W) To IPTT-25 & 30 

Lineas & Pool 23 (W) 
49(Y) To IPTT-27 & 

Pool 25 (Y)
106 Eto Blanco Sint. 10 lineas TL&OB 250 33(W) To IPTT-30 & 32 
& Pool 19 (W) 

34(Y) To IPTT-27 & 
Pool 21 (Y) 

':' (Y)= Yellow & (W) White grain. 

so
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Table 4.24 1974 BACK-UP STAGE : POOLS* 

Approx. 
Abbre- No.of cycle of Days to 

No. Name viation families mixing 50% silk Location 

Highland 
1 Early White Flint (HEWF) 287 3 84 B3atan & Tolic:i 
2 Early White Dent (HEWD) 1178 3 84 Batan & Tolm a 
3 Early White Floury (HEWFl.) 448 3 90 Batan & 'rottic 
4A Early Yellow Flint (1IEYF) 333 3 86 Batan & 'I'ou,.. 
4B Early Yellow Flint (HEYF) 465 3 86 Batan &. To]Iw 
5A Early Yellow Dent (HEYD) 553 3 82 Batan & Toht,,.., 

5B Early Yellow Dent (HEYID) 390 3 83 Batan & TohIk,.;. 
6 Intermediate White Flint (HIWF) Not formed yet 
7 Intermediate White Dent (IIIWD) 1469 3 95 Batan & Tolui, 
8A Intermediate White Floury (IIIWFl.) 369 3 92 Batan & Toluc t 
8B Intermediate White Floury (IIIWFl.) 786 3 96 Batan & Toiuca 
9 Intermediate Yellow Flint (IIYF) 553 3 98 Batan & Toluca 

10A Intermediate Yellow Dent (IIIYD) 4003 3 96 Batan & Toluca 
10B Intermediate Yellow Dent (ItIYD) 1562 3 91 Batan & Toluca 
11 Late White Flint (ItLWF) Frosted 2 Batan 
12 Late White Dent (HLWD) Frosted 2 Batan 
13 Late Yellow Flint (IILYF) Frosted 2 Batan 
14 Late Yellow Dent (ILYD) Frosted 2 Batan 

Tropical 
15 Early White Flint (TEWF) 768 6 54 Poza Rica 
16 Early White Dent (TEWD) 192 6 54 Poza Rica 
17 Early Yellow Flint (TEYF) 348 6 57 Poza Rica 
id Early Yellow Dent (TEYD) 140 6 56 Poza Rica 
19 Intermediate White Flint (TIWF) Flooded 3 Poza Rica 
20 Intermediate White Dent (TIWD) Flooded 3 Poza Rica 
21 Intermediate Yellow FlinVITIYF) Flooded 3 Poza Rica 
22 Intermediate Yellow Flin(TIYD) 342 4 60 Poza Rica 
23 Late White Flint (TIWF) Flooded 3 Poza Rica 
24 Late White Dent (TLWD) Flooded 3 Poza 1tica 
25 Late Yellow Flint (TLYF) Flooded 3 Poza ltica 
26 Late Yellow Dent (TLYD) Flooded 3 Poza lRica 

Temperate 
27 Early White Flint (Tm EWF) 403 3 61 Tlaltizapan 
32 Intermediate White Dent (TmIWD) 508 3 68 Tlaltizapan 
33 Intermediate Yellow Flint(TmIYF) 992 3 66 Tlaltizapan 
34 Intermediate Yellow Dent(TmIYD) 787 3 67 Tlaltizapan 

* Se 1973 Annual Report Appendix for original germplasm used. 



5.0 Training
 

Maize research and its asocfated training attempt to lprodilucet varitis and technology that are 
practical for th! widst rangt of farmi (onhlitions. 'raining activities link with research to corneiiie those 
aspects hest titiii ll'nixdirriet shttion co(rit ions x,,ith a contiuing confirmnation pro'ed'e uder' 'farm 
c'ondiltions. Tfhuis: %arliiI'isand] cultiiural pralt ices itevelopef oil stations are verified ly on-tie-l'ai'l lSy,

(2) ,anmmd the lprm (Ill t' liitt Ilii ' t'l iri' ho, i ' ImC th> iiir. t'rh.uiredirnil l, imrit ClIfromi i l riop l a ac
titci to its \,ihlri' ,iai t i, i' for dbnctives,, (Sv,, I1973. Arnimial I+ oii t io 'rai i. philosophy, and prac
tiv.). 

" 
(I ~ll +l'~ i;li);itii l ' l-I Ii- (.IIc(v , t ilfIuIIlf i) llar iii I,, liiiited to alht 50 tr'amiiis 

. 
pr year, 

(~l'-+1' IIi i'ii +Ii* ,'iilO i t I t io. II :lll;l p, , lliItht' i i o 'n ha 's imiI(iii f hipI l l i',i I'. ]hf ii I 1ii 

I I'l' lo-I- 'Ii ll; irlt uo.1'ti lhiu l lI I l'ijItl Ie 11 ,u Iil ].' . tI-, l ji(i rL tlit p (lipai rt ion of fit (i rs , 'i Id Iii 

1l,;ti lmiiiu iI I l;l ;I m I h1 \II i l l'uiti I t II htl i s. 
 In IthuIIi imi,till, O w' tlc i lti t urilliul loll t t, hil 
ll';, itfl w v I I, 'I l l i Cii liiv +i i IlM, i t IoIi t 1i1i 'iI 1.IltI : raloit Ie' f eill(I .i()iIi iipi ra I ini 

hII, i' ,i I II it 1 ; I I ' if 11 r i I n i I I it] 197r, 

. ,II I ,/I, 1 ;jiI )1 I 7 rr llil 0. , I litia , ' "V,)\* , 1+. 
ti l I oi-f l , I t 'i*l li . at ( 'I \. \1 'I 2 1 li I i 12ii li\;l1% ;old1 irl I i,,'ll t ; t c)trmwIroml 20I c.,oril, iv, : Ill-] i,. (2), 1i)l via (2), lrtazil (1 ), 

i 

I 1 0i,i (l ), l I , III 1, 1r I,'-p ildII,, (I), 1:-,it li (I), Etfii lp la (I), l tu iidrir' (+'), ( ; i li ( 1), Ill, idlutr'is (2), Il dILa11 , +r ,,1-%-(11, t 7' V,, p',;]l ('! ), \%w,,rla ( 1), l14.1-11 (1) P'hilippines. (I ), Pa ln;l n.v:i(4), Tl;i+>uvani 
(I),I i d;, wI (I) I I F,, ,it + I), +r ld '; i 1-4 ( I). 

I !I, ' l l,' i kiI ! 'lii Iw,'uui l r+ ) ( 

P f'"lil II i iII',t L' I1ln;;Irri i uit11 in Iii*+.'I+lgV)-i t tliml ii' ii i'i I i/i' 


ul +,, iiiil' It ,), fllimn6 l4-r'hI,( l i'(o . 
Wit 1 fi t il \ i (If an Ilfl(, iil 

I l II .i Iit I ii i1ii, l1'.il"lI (tl ,.t h tl t(liill iii li( )'. il l l t xll uii. il', i l n *tiouu,' that iT , -' irll '+iu f\ 

( 'l .,I I ,,:52 II to 
 t, I I 1 \!' t I V W ( I llicit \ ;It( I , + Ij, I - -mlt %llI m .l h ' ll~ i l l s w,l l 1 ) , . % , l I. , i~t . \ t l 1l)

' . Z l ' ' \ P l / N l t rl * io' l : ' l r l d (C' \ 1 

., .' . l1 9 10 ,. ( I I I ' I : l ' I ll, a 1 jl 1 + :1 1'( l, l l() of I '11; 1,1 I )+ I! I ,I i .t l ; O ff I I-(ip)Pr I II I t ', Il m~r 

rIi aIlld ( , ' ll m tl f/ ;l. 

It 'II+l."141 s i'l-I c .I+' Ili fli* t, l 0f + ' ' I'H l, 'l,,h Il'ml t- + 1114)(lo ti ')! n v lw ; ;I 'l' , pl "li p !11+' l I I" !+ *,1)- fi l o'Ifirilic In gI
.I. l. I i I l1:1 '1l- I--r ,, .I i I o , lt f wI~ lIt, , wll* I i t 1 ll 

I 1I f it Il (1 1 '. :1 f l t( l I , - ,llt .,; I-- 1: ll( It f ) ; it, It It*I/i k . T lI Is 
+ilv k I ll'o \lh: o It p oc1' l + + 

M11
l r;;ll 1£, nit~l l* l l lltl-, 11;11 ("..l!l Ill fi1 ll (' , ;I pI|:irl W lit- \'\ Ilri 

11 1|jil l ~lll [ I'I 11,+it. + 1 111 ;l1111~lw fi ll l 'II 'IAIrt. :1 l k ,. 
,

l r h 'I (im h 'l io fcr 
'~~'I ~~~ll 1 ~"~~l l I I ' l i,+lI I,.:l l I, li) 14 

ll t tr, i I ill in +w'm i i l i d ) iw' ' I tI;I' ' I'Ia 

.. wIl~l to'1; 111tllt. f ,itl I I 't~ ++I i +i,I Il lf ,.') l) .++ f l! IIl 

p+ )I+* I-'l l - kl*t ti +I. , .1 '+,1] ! * tl ' 1 1: ; IU*I III/I' + ill flt. + r[;I+IIl -I ) thi ll till, l'r; v !"+ rt il i- I lh l Ir m i\nl 

i t I r L '+ l , w l l l , . , I II / h
-: l l l \ % 1 11,.I + I f.l tII , c l , - ' , ++ l h l ; i dl~ l til I , . . +l i ,9 l o f~ l i . l lltl wi m) ar| vI I tl l r
 

t 1.,t,,', (I fliv, ,l, %'l'l I,
tit, ) \+'l(.tyt th I,,;I I,.I lul,,l+y, (2)+, llt IIII ,,- , ,I

': 


%air'if-1, 'k ll l ,,,o ,I l'ilrlclo), , ( ) 
1:I,. I t, Ir %.w wtl* v \ itll ro oi~ Iw,rlol ,, l ,hl + ,' ;+Ilid (1) mI ptr m i-I.. ,.irlvt, 'v-Ioh rt w n+l +i,.-lndi. tv~t Imll ogy. v 
(")I lhilt * II ',I' t ill 11111 '.1 +Jr t. i lt ,t ; mlid-,.l I,,,;,i 

r
l+t 'hol oitt)v lmi - I ~F w. o itI fI: w il fl,.itt rvl;i ,. ,- :!. I% , .%hile 

14i¢l £' il~ )I I'''+Illq~l+1 IIIII, It I* ror , I,+t IIII,r,+Ia , I ylI . Ilv IhN,". "]l( II ) +I I,I IIr, tIllI'lJ. ifII Int 
ll'ttiptl ll-o+dltl tliml 1 Iior , iiwn~t lprot. vi wi+~lb : ;Ili mi1|.r(o,'i d %arlwly is al til\ill"' 1I 11:1-i h,11 - il +11 t"l ('r h l1 

j1,I0t11 Ill, 1,, iCH 4:m bIl itiltII',%,l lhrl'tth II.(- hi-lIt,+r t olllilr i t I s-... w,.ith fli+ . fll t, nIrl', ,ivl.v dial e .,,a Y a 
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6.0 Collaborative Research
 

'certa in kinds of'proble mls involving speci t irommrl votidili'ni iil h' il, , ji , I nII, Ir 
staff not avaiialille i (iN I,UTIare liti ('Ofll it(Ii ora 1111 1\t\1' I I ,,Iat .l('iI1otto( I L lit iitt 'tlhiii ( ,1, 
situatiois illw 'hli -vI hillilary agiretn tnts latv'e hl.,hl ii(al-me arc (I) I \uiV \lt i,' l.1'h'ilioii iI , P ,1'(h\ ii 
w ith tilt, V'ni'verl' i N/of thw ''l ilipplle~s at l.ms Il os, qI' ilits, andl( Si Itll \,tiltl .lillp (2) (1.s.,Iist. Ill,.,: 

A gricultur 1I SElJvaI d I at Santa ('rtz IIorrillo, II Sal1\ olor. 

\ o' 'l S \ wI I
' I%'ql ' 'l I''qkm'l\ %o rIV s'-;I' 1,l;A';I1- (11 lclt t'orll plill illil ilr' =, !,I., ' I 

iii I Wlil 
to)linl -l tlwll l such m r , Iltflol'.fI'Ic1aIi oi{H of1 ,'t]'' loll l lt' Q41lt lw (" Is I;I:III I I ! I h ' t lS :I;' I . .. . 

lilw'l t i a p rt'Oplizitt, ar'in S ill MIii i iiiIii iii' ii ol' l A ii 'III I i IIol':I 111. I"\Isil .li -si ', , 

irgerl illvi\ oft li th .at- 11 1wit ' l| ts of! pnitlitlt ipon .;i [Iv laililol.tlls llioi .Ii'd ihi 


I'l
' l t ill- l tlllirriphs , I llI , iel, Il 19)75. 

Seed for the Advanced Unit progeny trials isshelled, cleaned, treated with insecticides and fungicides, and counted into 
progeny trials that will be shipped to cooperating countries. 
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7.0 Regional Programs: 
Central America and Caribbean 

'lTwo (i1 MNT scientists, a breeder and all agronoirist-trainer,v,,,k II 1ir1aii, rrrprovetnrt have been assigned rot full tinvin Central Arnerica aid th( Carihbbean ar(a, financed hy flII)rian, I)I''sarrlli). This prototypi, progra i 
(IHanco Interanme

t omitrifi: ( 'osta 
was h)e tln in late 1974, with all initial work hase in lineItica , E']Sal vador, (;uatmala , Ifodu ras,Ii l mjiiI)orrr lc air i lic , N ica ragua , Panama, llaiti , -Jamaica and the 

As ;irn i rarinr of (' ,1 1Y'l''s ont each activities, th(, hasic aimfor' work with local n is to iost C IV ,IYT scientistsi/i, seent ists ann national progrn nr.- ii specIhw firc geographic regions, supplenmtS(er'vi/,s now rlwovihed iuigfr'omr Ahxio. Negotialions Lre tnle(rwav for similar programils in the AnldeanIteguion of South Anlwii'ra and in Asia, with finarn.cing to be provleideldv thile f'NIP. 

U 1'1N','IT's r' giorll prnrirgra'arm cooperation consists of' action in thrn',
irra 

mrajor areas: maize research,rion,
izr.proli'tt muid r'airnirig of herlirical personl ]. 

7. 1 XII/I: HNSIARII 

Workirkin alni n . th, local nalinal progr'ain technical personnel, the ('fIXIXY'f1 staff helps study,idlentiiy arid e'valhlah rn/i' pr'o(dtiot ion ha 'iri's. Ermphasis is ipor: 

hnnrprt,,vn'u i''rr aizo, Xtati'rials: working tith the natiornal breerding prograrms and providinggtirdi'lirnes for or'nr'n hnr,inrr niithiofds to irmprove yields, adaptability, plant and grain characteristics,
arid nruorili allf(ifriLi]hrr.
 

I\( hal(i.' of aizlC tiritils developing improved varieties by exchange of materials 
itii i n lllre i''l ofln, 

1\9trri11 1i IP'ra tice's: re iling the Iechr',ological packages u.sed
ritH in each country, including i xperion (1t, ohi" rIrrrrill., sril , 


control, 'I'i'se latm s kkill lt .ty andi vied

rc'parl rlln(I',rtile.r , insects a nd disease rntrol, prlant (1rI

hi' teslilgf nrlg rhi'1e1i VLi'ie'jg avrrpti' Ior tiw area. 

T' hnic' l isits ari ad ,kshol.;rs:nr.ganllizn% r 
u')InrrtrI ir's a tilhinl til, r'' 

i visits Ihv rechniLil pi'rsont'l of natior ral rogran . toglllcrr I'i 'liand i )(*tM rreraltiris 01 Xlexico. Near']v orkshop)s ttrvpl riller to discusslhl- d 'vi'liprirr ll It of" ,'auh rlletlipip lrar , cn( tvIIIII.V 

7,2 \'.\l/I, Ii1i () ('l i 

'l.legrii
.'i l l 1m]' 'p, 
fli/ation", tireproc ss of suihr-dividiing the total agricultural srrrfaceIsIIIIVI-', III'I\,I aill' ilr nu v o hese-;( counri esI( ,. of a courtrA i11(Ina f l v into pro

'' a ri n1 1 a n 
L.+' al11[(' \ rl'+ 8 fJt( p t.11q t p~a ri rif c a ,y ~i i , iary uf f i 'si c t r A oia ufIl i Itih I'gii.s . IIi fli! Initial rtr e s ni a im oritr e chr %tirk is to irrslagres , strlc prograrms p l eirrent pro

rnl 
will focus on files h'tion nfl sn r, ni r(, favoritiiii a sll, i f t arus to IreextIv'r r(eJ t hroughourrit a count rv . IPa rt ic i lpatirol \ita ilrlilrlnrlrrt. l hv i'a fr ofh techri| i ch c otrrrry is a ke, vel ini t of tire pr orrdctuhin l viii, s. N trmrI' rirrtl l l l Innuals Ifn 

us (riv, r 10 )) sri all a d(Itacrr1 r.si fieIfrs call errioi strati the htrirrl'its of alij)rvili hittere proricrtioni prim'
1, f srtl l'ior 'll ' ti'os, 

Iiw'Iirrcia'hrlsi pil ite(il hY tihe agric'il'tral arithioril lts are irec-tlY responsihih Ior liese trials, 
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including the evaluation of data, field dcay organization, proinotion or attendnt(w, and rportitilp of result 

A few large de.,monstration plots--planted in Ifields owned hy seleeled vooperating farnn',rs--oan d,,noton tao 

the increased production possbili ities of more extensive holdings. 

7,3 TRIAINING 0'," IN-SEIIVI('E' TEIINI(AI. 1II,-ISONNI,. 

i)evelopnient ot National Training ]P'ogra ms is being encouraged in euach partlilpal, i (-. itry 

A team of three or tour seloetoid "Ingenieros A grotionlos" o -I \ o I(agroicutltal shool g'adlatWS) Ill I,,it td 

the ('I. YT Maize Training l'ogrami in le.hieo. It is intended that this Woain lonin the iiiioleis , itic 

hom.:- counlt ry Nat ional Ton in ig IProgra m. 

IkIA 

In a farmer's field in the Chiriqui Province, Panama, Robert Soza assists in setting uip a production trial - one of his roles as 

production agronomist in CIMMYT's Regional Program in Central America. 
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8.0 Inter - Center Collaboration
 

Sorghum occupies over 42 million hectares world-wide and is used as a source of food, feed, 
acid iidistirial raw material. It is grown in tilt, warm, sulhumid, and raicifed semiarid regions of all con
ticcnis. Tim crop requi res 120 or more frost free days aid temperature above 20°C clt ring the season. 
'licv 1011jor areas of production are Africa, Asia, Argentina, and United States of America 

Sorghm possesses a high degree of tolerance to drought conditionis bcause of' its exteiisive 
frccUS co-ci t~i of leaf. 'ilt incorporation of an acceptable diegree of cool tem0yst anledxrophytic niature 

icc'raltcrv tolerancci might permit the extension of its cultivation into high altitude areas of tih world that
 
art, chara'teriz.d hy scarce and erratic rainfall. Thousands of hectares of such areas exist icc the 
 Amon
calc coiticccit, ]'ci rope, Asia, ail Africa, where cool temperature tolerant sorghum can play ail imcnortat 
role ill h cctht aci anid acimal dilets. 

11.11 SOMII ;III N IMI-III)IN(G 

'lhe init ial siiccv'c ir developing a cool te mperature tolerant sorghum germ plasm i)ol that 
grocws well ilc tit, va,loy cf 1reVico (2,250 mters el,,vation),and its potential usefulnCss in similar areas 
or the 1%orld Mhicl art charactvrized by scarc acid e]rratic rainfall, has led to an expansion of the effort. 
This oxpansion hcas ichicecd the icntroduction of new sources of genetic variability for different agronomic 
type.s, diseasi and insect resistaice, higher nutritional quality, large seed sizes,and ihite and yellow
sc'ccd color. This additici of genetic variahility for desirable characters simultaneously reinctroduces the 
lack of' toleralle, tc cool toeiperatures; therefore selection must be continued under appropriate conditions 
to recover the desired recombination types. 

I'le malor breeding oijectives in developing cool temperature tolerant cultivars and popula
tions are: (I) higher yilds; (2) wide adaptation, giving stability of production; (3) different agronomic and 
grain colhr types;(.l) field resistance to important diseases and insect pests; ()) early maturity;(6) higher 
protein quantity and duality;(7) tolerancc to bird dacage; and(8) a continued search for and use of new 
sources of cool temiperatur, toleranec. 

To achieve tle desired crosses, It will ce necessary to work ucnder higher temperature condi
tions, such as those availacle at Icoza lHica and 'l'laltlzapin, where hoth cool temperature tolerant and 
noc-tolerant materials can be grown together. Ovvr 2,300 controlled single, double, and three-wa) 
crosses were made during 1974. lUnfortunatly, two-thirds of these were lost in the flood at Poza Iii j. 

8. 111 Ireedling P rocodures 

Several breeding procedures are being utilized, as hrhefly described below. 

Modified edilgree system with selective matings within and among families In early segro
gatl generatlons: 'lihs procedure handles single, double, and multiple crosses that appear to he agrono
mically lesirablh and free from certain diseases and/or Insect pests. Grain yields and its componentm are 
the main criteria of section, along with the required degree of cool temperature tolerance. 

Population deveonment usginggenetic male sterility: Nebraska population "NPIO01111i" and Purdue 
populatIon "l1123" are being used asf sources of genetic male sterility (mn3), Two addltional ponulatlons 
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h I'6l1111 (Ironi Kansas) and 1'l1 1111i (fromi Plierto ic o) ha 'e roent'41 hvvil ohia il11'( for1 tlt, Isallw 1411r;4(41-i
*l'Ii mlajor ohlu~ctive of' this approach is to incorporate a wide o1' %% torie. 44(raoige go'rm lipllisiii -- tll 1Ii s4olo
of' nts istaice to diseases5U and itisect pests, wide adnaotatioti, and cool temlperature toli'tii~'-* - lilt 0 11 

intermlat ing, gun:e pool1. Al'ter several cycles oif' recombinat ion, hall-sih, 11111-sib, and S'l -14'slilivPi'r 
(Itires w~ill bev used to i olrove the b~ase popilat ioil nod to 44eoerate elite Ilines . Work is ahi iii itsi I
deovelop a '"C'ol 'eiorature TIolerant Ili44h lProoitio" pool \\tIit se, of, gvniiec 111.1he slerdit v 

ilackcross iniliods: Tis iii'hoil is isei l'or cooi'esioil of' tall, late iiiflhi'iiian! id 
period-sensitive iliis Into thevir dwiararle ly comnteriparts and also to ili)14r14.i, pr'04eil (1111441I11y '11141'aiii 
As agr4olioniicallv 414'51 raIhle cool teoipera tore tolerant recoiiiiais are, developedit, s Iillipli [il Iwvw;s.
 
polpulationls will be caried to4 sililittnvosly iiipt'ovei their nliltrit iolilal qiiliht
 

Six\ local ions li NIex ico (Table 11. 1) provide lilviroililiiihs 14)1selet loll viiii(14d'!vit-,
 
couldiliolos of' Soil ty'pes , te niperal re , mhoistuire , solar raiin 0, i 15415 
 and i44411 J44'ii1144) 
ti(41 ait each of' hiese, stationis pt I'llitsidieiit g44'114tv~s, do4 \%(')I I' 4)4ifica 14)41 01 t1hat ait No of4 ili ill. 
lionhs , and4( is a imeans oS01graduiall bui ld ing Vvi'lotvI)(s V.itI inai iglY adaptat111ion.40'l V. d' tse'~
 
lat iles (I .S. A., C'anitaa, Etit'0p41 etc.) also is colnteiiiplatted it) i1'~ 141 1 .1.f.1 raiv'k dliv -411411 

11.112 Co114414Ii)'l'14iicrl'4 I44l'Ialicl' 

t1141 t l 3 till)) Du)iplicat'e ol' il . 
544ol I) iius k514 ph1i4411' at E) Hllill and14 1114' 441i' Li 141 il/.41ai (\414' S 1411()1) \)1-11 

plasm pool hat conslis Si 5 (4 4\(' ., A40 il'Si, . 4i 41 4'44I-ac iiI*paI11N. 4' l'4 .1 I )'I
1, 10( I"ImI ' loll 


Illcio'lin'4 At 1t1a14 li4ier' \.as lost 
d11w to4 kilI~IIL! i'4451 in4S'4iivilbir tiS 'illar' Ir'445 'Iani.'. l '
 
(41)5 11141) 2 01-2 .-),. Ili o u 4 e , 
 ait11 It:ii:iii, 6 6ti1 Irll 1114di i I l ill i '.i 4'r s t'14'4)44'l1141111 ' 4'l\r 1 :(1, " I iuIividliI plaItls I'ro 11 raidll 1411s . Til -.,I XiI I 1w 11St.'4 1-1 1horo'441211I(or144' 4'4-41I, il 1:;vi4',44.4 , '44111 114 

To i'l(i'iiII455 14114i'14ri I1 'l(4'lc,\ soli-ces W, cold I'4(4 irc 1.1 I-gl'44IlIII11111-:;'i4 li'(in
 
1IL1111fil5 14 III44tI . (1 4 co41i11)411 i lii 41114 "4114t t
I'I I Inv soil mawis4lam' ;I(1 lour o4411Ill (4, I \1 \i )p I 1,\i' 141''1'' 

.-;Iit I I 4 I s. 1144' (4I't ' ,;(I1 %,a lost lot il' I14 I 4 a 1 alo4f1 ;14 1 11 'n:ali It Ica :14 II1ii 1141114 AI\I/:441il (11414l 41.1 

I o'I41 1t 4I ' 
 I Ia .'(I li :4 (1 I14' 1'll\ I1 Is %( 14 

s w'Is I II vv. scl-I '11'4' 44'('11 


ILhIiI/a pii I('-r1( , Ill)(-if4 t ;41 441 -I N .4'I' 1 ;1 4~' 11l:4114i11 4 :414t(1i ,)I111V I-1 
'Thus, it) 115' wit14'l'14lrI11(4',rttr, 141hosv(11114 oorm 4t-c to4, i441 I5r111-li 14'I14ww' -I*I, 


41wit, valrlv-41((ar'i '1411411I'l)141'ts III shor vr41', 1:1 11411 A44/;1
544 15 litIi Ii(- 1141t s4'4o(4io of Ilai4ai 1 1I Ih, , 
(.4'l514)4 pro'0,rali ',%ill] I44'j!'i li PT1477. 

A Soil (If 44414e'14i1 4(44 ,lIII I controls441 wlf1 44141to li37 cool(4 st41441ol \ul45 I 1 111114.1-'44,111 1(4(1l
 
1114'\(441ld a.- aiillS(i(1444 nurls4'e, 
 rec.141 Ilw44111445osot lar, 411144r4ili 444l'414 fo 14 r141 mp4111i4'14' 

OVih Ila'I l(4'C)44illil 41i54'44sv h l'ilt-lit444 11141 too ( IN,4lohI'I I iIII-i'5''cs 14141 114'I(1 l ill ho.p-.4'I' 14 
bI4L!iII(I . tilivl''il4), liafl rust1 (pucl4)'141 purp4141114'1I,/4)4114141-411 o44 (11d44'4 '4444544114r:U .544!'ihl), '5111 14 

ll~i \ I 144444 441Ill illo s4in 11 1 c , hut1 I141Ill, lw(l- 44'44I ic tllSH il row(' ill? III tof1I.c or h l4ilt- t 414 414444 "(4'145441 so1.I JJrit,'
 
fI 'itlls k or4 aii 1'1 1-III 4444'41ti)i 1.'4 't 4 11, 411'
i uIIIIo l -Jn1- 14 144 111 I t I 1141 '4I1, 'IlI I -, IL lS a fill /4I441141I' I -a,4 I -p.11 (I1 I 
144I (14 I (I 1411 11, ill til' o '1.t'14 Io/lI ill ' II4 a l14III 4fl4o1'I114114i/14.14 %14 '44414444 I 1 i ;iI I ,sw 1 (1 444 iff ipi 

%.14it 'll Ut44'('l'SSIjf ''. Som141'4'4'141 rvm'(iiiuiii' 444', 41i4' 1111%4 44141I~ 14414141
1541l' 144444 Is-d( 144141 41.01 I'I., 
a111 r'4i~llarlv i4111( roii ilw "llteroati 4444 Sorgliimo A il-Ill)4s''i. N4Irqvr4'I' ililo \4'.('44h44'11.1-'41101 


Sorghlill '41111444 (C'1444.'r4411I 4'4i~Il'414), 1141114411', 544'4 (Spsldtat44e','a II'1Vil'414Ida) 4 ''I'l 11. 1,4 
1114441444'11414444ivla1'.;), grvl'l l 411 (S('tiil;gIilhIi cl'a4144144444, 11444 (44'144.4ll'(1 (I 4,11II4414 = 4lit5441'J'I444s1I i, 

44l14F)III'al44444) ltwo. 4'(414'4(44 (t fl4144' and4144,141 14'l',414141511 f l- pt 1 411 4 ;'141:4141 gf41'4' i t fil l,4(4I Il), 1"~. ,1 14.4 
Ills4\ lii + 14''1414) I111lll'4'' 441411or414144'll CoIII (4I'',45l (I f-rlc il oil liii' l:14rials., 11145114414 44I4I''II (1 
LIlIITIIll411(144 Land4 (4C4'I-11 b4414 haw(4 rol''I'44Ilv 1444 o4141114444' I'44444 I , IN. \ . \1l4lptI'\% il 444' 44.141 to4 Ill(4444.' 
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INutritionalIt. 14 	 Iildity 

'ThLi lirograii 	 "i i. sliarted in Jaruary, 19)74. eed of .H-;i high lvH ( (orgTh11m-
Iti lino was obta nedfroml the tir le tiliverity c]]c) inr fronmithiopia. rhise original lines have ,hriveed 	 g,rairs, arev laetImiliiling, phi(ttoiit'riotJ -svtitivt itold tall 	growing. Sixteenl cro-,.. %(N, $i0(10 lietwevi, Ih,, lld (alddw rf-,arly]inv.- 'h, I ', seeds harv,-ited trom mch I cross were classified into grolps:three Normial, lod lied,midt,lirivoled. i'roteirn antI,]y-iine analyses 	wore- done for 11 t'amilies-. Mlodified recolnnllaitt ,.ere detectdillcnh Ilpi-ar to he of gr at potenltial igliicanre inaHmtlh s IlvY are of' normal grain appearancu with aIall.i lroportion of hard viitltrpiin anti a proltin pe,l tage rangng from 15 to 1t1';,. Ilhwevr, the I€vsinel friteill iII thillse oj)ijarvlt t) Ie niormal (1 . I)to 2, aid d), it is 	 (Itot possdl h that the niodiffitl rletilmlhh1titsd i, ofita III thl(gv '.s I'or 1hIgh lyi-ill hevI-.foI 	 s 'Tiere i. still a great deal to hi It arrli ilt IhO i "ttt )ll hified"t ii il I ito 	 i'iirthier imii)rt(iv,- i ' ' . e Higiil'hicant point apptlla to Iw that 	of high priit(iii level conhii ,Iedfill ;I flollrlw'l, Flo)ll-s.hr'ivv~IedI .-. , 

S1 	 'I'tA ININ; 

'iii i1t-1,t: 	 I lratI . sll t sl\ iiinttis ihi 1hl1 sorghillii prograii . %Vh Il lialli iVg .inliolls aspects of'.,rIiif IIldiiv~ linii troithiition antd assist ig;1111 111:do. 	 o ~~, %%ifli tIho ttogralii , lit- va hiateilr O (,r 	ss1)1, h .1! k+'l-e!ll tll(!, f, anld pr1o1111iii his~ lmlti-iII ioii El ',,11%11 1 M\ YT Sorg1 ' ll I illv,,.. I ll'f)ri ll 11,1%l i s ro'I( ses'
ihor 

1'(1!;, Il IN. redllt'!llod to} l votlilllr it) I11, Ifildd t, of' n\ 
h 1111.' I'h)<od, 

No ,ll~ andl( rvsmlllir- his (hifl(s %%tilh the, 
progall '11	 .~lllI1€) 

''ablo 8.1 E'xperiment stations where CIMMYT sorghum research is 
conducted in Mexico. 

Altitude Crops/Name of station 	 (motors) Nature of work year 

1. 1,1 	 ]iatan, State of Mexico 2,250 Screening for cool 1 

tolerance and yield 
tri'al.
 

2. Atizapin, State of Mexico 2,650 	 1 

3. (Obregbn, State of Sonora 60 1 

,1. lluammatla, State of Tlax- 2,450 Screening for drought 1
cala and cool tolerance 

5. Tlaltizpan, -State of 1.000 Yield trial and seed 
i\Iorelos Increase. 

0. Poza Itica, Veracruz 50 	 Breeding nursery, yield 2-3 

trial, and selection for
resistance to diseases 
and insect pests. 

5ii
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9.0 Special Projects 

.'%s descil wdiiijii (ti prt'cedinig pag s, the central \lIi e iilip't)vi\ lwilil11, Il,)tnra,
d eV lo pm(nt Ilr (oiliimi'rtially tusable varieties, %tlihi I relatively 
hil -1, , 

rotl Sp; 'ti;i1st icti ed tnt,. It'v,,,IhIt)\t','mer, hiavt ,Iltail detsigned into the longe rallge iiiprtovemie t %ork as a sriio. tor roflk '\ Im, 1 , tI iolns. These P 'rojects pu.Is e resea rch lea its tiiiiovt'lred iii flh ('oilt iu jg pt't)gi'a ml, lh 1t1il, ',explorafitn of 'idings that scem particIulaly rohpomising. 

9. 1i NIPI N() "'Ii.ANTA IA.IA" 

TIetiirrv'it selection progra TUiiifflit 'riaI-ii In (V11 -uisiig the 'oncetl WIitative additive getit a''it i IiiiHit'systeii for cont rollring Ilant height--has 1tt so)sucr(,s.-l Ili rdui'iiufhat (sst tially filitsamte p it 11'lhiidea has otil etellhci to inicludle 0ill materials iii the ('I \If*I T 'ilal i'iiiiv,ienit pr(grami . 'lh( shortetned v -siot or this mt lrial has hceei ret-iia itd ro-I ""r1Ixllh 
 ard 1! lit . Iwrlit'
t'tuiimtmercially in'c'r'asi'd ilisteVeral countries.
 

"l]laicc'(ii'iu att d "gerle, I(
'o" shortit fwitlft", also have h)tlin incorporatted intut a n ,idwi,. wiiithr
ilit'is biy Ililtll'cossii g. This includes the developing pools in th Back- p 
 I'rut.
 

'hw uLitiu;ate effect of Conducting this type 
of selctijoi for n *e'xitended peritid is vtl IAppareiitly, a great itI atr.deal of genetic variability for 'urther fitight reiduction ritians in th is ptouim t i, l.lher investigations are livlng made to dletermiti suhI additional ,l'f(ts. 
I -

With extreme eletion f'or height, ne n,(.d to kno\% n hat haplenis to yield, ],nf ara, rlult d-.\ i1opmnmt, maturity, etc. Ihie question arlses: At tfiat point do unist+irabe site effects (if' itiut1,-- 1I-i('ome of importance) biegin to make 'urther selection counter-productiv. We th thinitltl,, iivlt. 

as a guide to the handling of materials geIerI'll Iy. It is lready 

fIt w
 
( iuIos that eioritit)iI t'filiuigt,- tan Iain tfii architecture of tire niai-zi plant, titf the consequent Ililpltlatiuris for agrooic pra.tt t', iwis tot push as far as possible .WI this 

1 tu/ :p
one itaterial to determine.- tit ctns-,fue vts of* c inti,dt
, 1'1 .., .,
 

le tion for Increasingly shorter plants.
 

fl.2 
 'H OiC(l(A l, I ';II T I N1 '1M'IA T EI+TlY P E: ( 1;1 % ~ l ,, S IS 

In general, tropical mil'/e plants gro\k f|ller, have iiore lIaves, arnd irrorliic(. tel tl\11-fv -,' :',enr" than do niaize types evolved in tlli)tiperah clitiates. These. hltaracteristic' olt)thidie a ci'liloraf -V"1' poor grain-to-stover ratio for tropical maizv. Since( efficiency of grain proihictiti Is an itfitituit h;II ,1cept, ,there are several complex and related cornsideratilons:
 

Ileavy foliage canopy 
results in inter-plant corpetitiorn arid tli! teuinicy to prouct' ha 'rtit plwi 
uthen lilgher plant dmsities art, grown. 

In other spec les, much as n heat, rice, sorghutl, there appears to he rlAntively mur graito Io t tal dry matter it) the staller, earlier types, as cormpared to longer'-Stas)oii Iargv plant.. 

It In not knor n to tMhat extiit luxury follage developrnnt IN eHsetial to tit! aftilliv to IustainIlr v
aes of 'ollage dlmnamom and p sts Linil still produce at acceptable yield. 
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()ibervatLions of iraize grown Ullder stress conditiols that cause less than normal foliage developi((lit suggest that th(: mazie plant produces far more foliage than is n(ecessir V for the grain
that is normally produced. 

'li iglih sugar (ontent foun idin mature plants (after maturation of' the ears under protected condlitioins) indicates that Soni meliilsnm is I imiting grain accumulation in tropical eralze to aigreiIte degree than in temperate materials. 

%arious g r, plasm combinations are being made to combine the disease aid Insect tolerarice oftrolial corns xwith the better grain -to-stover characteristics of temperate types., ol\.v. Among thesea visual selection process that systematically recombiines segregates with an.,,,I $rali,-to-stover ratio obviously-- either very large ears or multiple cars. This coinhination is beingt ied plata pIequella - mazorca grande (small plant -large ear), and is heing conducted with high-Iv liet-r grotienus germ plasi mixtures. 

A I;AI I'T.TI( )N 

'I here are at least t\xo kinis of e.nviron mental factors that combine to determiine how a plant per(I) tie phy.sical factIors of light, temperature, daylength, etc. through Mhichilh, p'r,, liq plant ge.n the complex chem'istry ofrates the prodtucts that constitute the plant itself and its "yield", aurd (2) theft'ir incluiig te di sasis,.,es and pests that 
h iological

impeJe or damage the developing plant. licth factors are iii,'il ill (l(teriiiirl in "AdIalttion ' . 

Ie velop,,,ent o1 resistarce to pests and diseases at a practical field level is a daily concern ofi,,v,t l lr(,'irig %%or'k in most crops. 

IIi% ver, "adaptation" as related to the physical factors described above, is somewhat imore diffilcult to co<irprelh(rnd--a d to do something about. There are a number of over-simplified examples thathieIlp to illustrate at ,rayleast part of the problem. "Tender" plants such as beans,killed xMhen maize, etc. are damaged orsuhlP,,ted to freezing temperatures. I'rder less extreme conditions, we find widelire differences inability of dilfferernt rmaize 
 varieties to grow under different temperature regimes. For example, tropical
Jo\ ladl types grokt vvry slowly, are pale and chlorotic, etc., Mhen grown under very cool conditions at'dtca, \lexic,. Their chemristry is adjusted to a different range of temperatures than the so-called native,orlis at Tolruca that grow normally - although fairly slow ly--wlith good color and good yields.di'ii'-tnt grms are Obviously,carried: an extremely complex set of enzymes andi chemical processes is involved, %hichhas. its hiaqis in the genetic complement of these types. The question arises as to whether these txo types ofte riperaturt, responses canIe combined in a single genotype. If the genes are non-allelic, it may ietoi plt t etiher c,,rroliniations that Mill do well 
possible

over much wider ranges of temperature conditions than do ouremwitmaiz ar etieq that generally appear to have evolved at specific sites. 

A n illustrative exa mple Is provided by the potato, wkhich does well In
,r'ox%ii under high t,riperature regimes, cool climates. When it is
tihere is little or no tuber formation. Apparently, the products ofphol :synthesis are hurned up in the netalioli.nm of the plant at high temperatures,Ilition or yiIn , Somriething with no resulting accuruakin to this appears to happen to cool climate maize varieties xkhen they are grownti lem' loxilaud tropical condition. 

' C'lIM" T is developing two kinds of procedures to explore "adaptation": 

(I) X,. use the term day hrrighsturiei s to descrihie Ihe stepwise mixture of germ plasn that hashieen built up using representativ.es (in about equal proportions) from all latitudes and altitiles in the Western hemisphere from Alaska to Argentina. It includes the New ;nglandFlints, Corn lielt )ent, V exican highlands and lowklands, ('aribbean, etc. These materialshave heen intercrossed in stepwise fashion and then mixed through several generations. 

ilentical "sets" of 132 flamilies are growkn in recombination blocks at asHilnhe, Hach site selects those plants that 
many sites as pos

seem hest suited at that site. I'eriodlcally, allthese selections art brought back to a central location and recombined. We are growingthis mixture at El liatdn, 'oluca, (Obreg6n, l'oza lfica and Tlaltizapan in Mexico, Otherlocations Include Canada, the U.,., Colombia, Thailand, South Africa, Ilungary and Iran. 
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This 1ii long-range attempt awln no ftiutIl iat corelt'iw l i'(lesult i.sllitic'i)hated, atlthotugh 
c (opt of'ts)are \'o to it( Matever tlhiey v ish. It is hoped that lon4,e r I;IIl a hroadIv 
adaplted comtplex× .sholid rtvsult. 

(2) A HNiall-.culc( attemnpt iN heing lmad to jdhutil'.v i gtatvple o ' Iof' 11,er\. 41t:1) 
range ofr COhlditio118 and to ideitilV type, tha11t petilorm it totally*,difleretit \a;ws sod IIa, 'I I

tiatiols vIall hu. Illd(te alog thoe to Htudy the inh(.ritnce, o1 Ih H e ift'r',e ct. If.' ,'x p.h. 
lines8 fi-ott Illinois, %%1henI to Melvla A11ma milla (a tropical iv), priluic a1 te 1crosHi-d 
that does mol at I'1 liatalt an1d 'olct. Tlhe parelts () not prodctc aeV ! tOw'i ,I o 

atpparelit]y they contaill complItlmcntarY g(mmH for aidaptnti oti to( c il1tha:;, 

()I'w,' ti-\ ir., 
very tall a n( do inot matulre at an early date. ThIaN, the.N appear to 1 ecrv i;all l\. 

lenigth . I lerttaps %a canl set ipI a Nelectiort procedure toI control t il-HI t v III I, I. 

Th(, Jndotnesin cortis are verY sm;ill and early maturity typ s. Y(et at gi 

}.1 I.AIIIN \I\'TI IlTY 

Thin %%ork is Ill early stagvN ve t, hIlt tllw idea hias hii pit forth that rcc'clrrviit !cIt-ctIIn ;1 1 

prohu.illg very earl 'v gia)t-vpes from later mlutli' ltv, highe(r vi,]ding stho)h, (,tlt1callv. ri'mllt INhtuld III 

Yielding, earlier materlalN thi llny of tilo( ijoa ,ail]de, Al arra ' varly llmdlatl tvlw- h;1.Ilv ti 

ititercro.sed prelimrt mary to itit iate such int efrt. 
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10.0 Related Maize Improvement Information
 
lh'lhetill"n 

(* tt t a!l'(c Lrne lIethtd s.ning futi naize quality plutvitIn Lit (IMIMYT
iva ngelha Villi gas, IEdwin T. Mertz, 1971 (IMt 20) 

Alaize dio~eameti, 1974 (111 11) 

(I NMYT Annu Ilvprt 1 )6.67; 1967-68; 1972
 
tANIMIYT Review 19+75
 

I't LU 't~ttgb..tI'/~. ttlwide ,naize Iinpruvement in the 70'm and the rule fur CIMAIIT. 1974. 

II''st~'It~h and training if) tht(! d velulment of high lysinc maize, 1973 (IVublsltuhLd by I NDI'), 

Slatitical g ec theuttry alnd prtucdures uIefuil in studying varieties and Inle'-varietal crosse 8 
it ttaiz'. (.1. (Gardntr and I. II. I.unquist. 1)166 (IllM 2) 

Thu l'itctla I'rtj(.t, v(twvCyears of eX)ertienc(e 1067-73. 

,!itituI.'trajhi~te lavalaibh Ittlir)1ait,+ Unl]) 

Ililiog ralhYl %'t'l 1, 111,' covl" ul|. 11, 1971 

.\It- I Itiht 

Ittitrttlntional maitm(-U.2trials, 3rd, 1 972-75 (Il 13) 

Infhe'lmi~ttfl} inlaize+adap~ta~lton ni'i-svl-y Ist 1970-71 (11l 7) 

I'i'ini l t l., Ilute rn e e r ty iutnal e Xper ni entanIl ' t 1974,varit y trials, 

I 'ti llll tt-port. IntetttatIii:tl proge'ny trials. 1)74.I 

Supl vivtttg '.ili- tl'pur ,. Ittrtnattitlml it-ogitiy trialbs 1)74. 

TI't1-IL tIuItlallt! irId ltiq 

:, S't d:II ' l1 Iloc'kiftle t l'oulntation pt.gtrati in tutn ant! w hea tin Nl.xi(,o, I9611.D).T. Nlyrvll, 

12. olttttt i, s itt l ll :ltt ttnl ri'eI l.cah an ftan ttis el 'itttgr r i advan In I una.
1:.%4. -sprlague(. IOU). 

13. Nalittal Itotlltthi ptttugra ns fur ilitrutjutiilt high-quality prtlvin nialze in developing
clinlrl 'iem, +.IH, lPtunlulroy, 1973.+ 

14. A tuniparlttsti of iltallze dimteitle.. In tnr;iate atit! In trupi('al environments,
I11L. Itlllfrot, A-,1. I ]ltlrup. 1975. 

ir, i iiliew ! s tippm-t funt'thl nrs titlie agritcultural expelr itent stlatIon In tile develLping Lountriesl. 
C.11. l'untprty. 19175. 

17. I)evehlping agrictutt 1ura] reIal lthIpersllluel 
CAW. Sprgue 10)75.
 

(owlth anti yield r 
 lowland trpicaI nutize in Nexhirti 
I'.11. (Colststhy.A.] .. P'ahitet' . ID.W, Sperling, 1974. 

Varit-tal taldto limiting the, gIrain yieltl of tropIlunl inalze., I, I I.I I I,'.
•luniclrh lialnilJ~wchi, 1117l4. 

I'ub|lcati l n in Fal'lni
 

Ilruit hulvt ' lLt 
eI ehe'tl ch , Nu. .0. +etotel.f t.iliqiutlitm vinllpltyveu pal' ('I NINI T tlni la
helvitllilatln et I'evltttltJn te Ip rdell 41! (Ill lttars, I:. Villegas*. E I', Merz. 1)171. 

Iletet oi'matiunh thIt(! , le vt i tn' I 11 tIl I lLlt l tll mitali h elleu, e121')artt yn lie , 1973IplIlt" par i'N)II). 

I , pttflit, 1 O*h, lf ,ilulyt meirll dut Ii prPitI1 JulIul ttrbitl Ihr. t I '6ltd 'tige Algh, en ,rle
I.1), I rtter 1075. 
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APPENDIX
 
National 

Based on trials in farmers fields and on international trials in competition
with their best local varieties, national agencies release new varieties. 

oeld
 

Advanced In the advanced unit, all families in all populations (250 families perpop,,dio,, population) are grown in the International Progeny Testing Trials in 
Mexico and five other locations. Ten superior families from each
population become experimental varieties About 100 best performing 
families in each population are intercrossed and regenerated to form 
the 250 families in each population in th' t next IPTT. In addition, any
families advanced from the back-up pools are integrated at this limle. 
The experimental varieties are tested at 25 to 30 locatios and the best 
one or two varieties in each population become elite experimental

in,-,tion., wo varieties. Elite experimental varieties are tested at 100 to 125 locatiois.i*"ief'":.The best performing elites in each country are moved into national 
demonstration trials and considered for possible national release. 

In the back-up unit materials are classified into 34 pools. There are 14 a-.-, poem I. VA.,€ pools for the highland tropics, 12 pools for the lowland tropics and 8 
pools for the temperate zone. Two cycles are grown a year. Superior 
families move to the advanced unit. 

The germ plasm bank contains 12,000 accessions (varieties, lines, wildtypes) shich are be;ng classified according to economic characteristics. 
plow,,baA InClowni ,m.,The best accessions nre integrted into the appropriate back-up pools.IftfioduNOM r1oMOtlh Cointnb 

Intwoductions from other countries move directly to the back-up pools. 

Stages in the development of maize varieties at CIMMYT 

Agro-climatic characteristics considered in classifying maize gone pools. 

Maturity Altitude Duration of
Days to crop growth
range meters Latitude Temperature a silking days 

Tropical-Subtropical lowlandearly 0-1600 0-30°N -S 25-280 
C Up to 50 90-100medium 0-1600 0-30°N -S 25-28°C 50-60 100-110late 0-1600 0-30°N-S 25-280 C 60 + 110-1200 Tropical highlan 

early 1600+ 0.30 N-S 15-17!C Up to 70 Less than 130medium 1600+ 0-30 0N-S 15-17 C 70-95 130-190
1600 + 0-30°N-Slate 15-17 0 C 95-120 190-240 

Temperateearly 0-1600 30.40 0N-S 20-220 C Up to 60 100-120 
rmdlum 0-1600 30-40N-S 2022°C 60-7 120-150late 0.1600 30-40'N-S 20-220 

C 7675 150+1" 

,Mean of main growing season. 
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CIMMYT'S BACKUP GERMPLASM UNIT 

SCO RE BACKUP POOLS , SELECTED ACCESSIONS FROM BANK, INTRODUCTION 
NURSERY, INSECT/DISEASE RESISTANT SOURCES, OPAQUE.2 

.OeTropical Su-[)ropical Pools fligh Land Po~ols Temperate Pools ... LATE--- ME[iUM1 ARLY LATE MEDIUM EARLY MEDIUM - EARLY 
4- C- e'd WD YWFVP YDJWF MWDP YDWFF W Y D YFD WF "DW WD WFI "F YD WF WD YF YDWF WD yF YD 

.A I'COMITlcation In Mexico 

PFIOGRftJYTEST COR-EPO3DLj 
?'I)HALF SIB FAMILIES I 

-- 4locations InMexico SAkmE AoEAS NURSERY / 

INSItCT r)ISFASF NURSERY' 
rY NURjSERY.HIGii OFSI . 1.2 lIcatIons in Mexico 

r -6ft -cr aIBES 
FAMILIES , 

IIIINATIONI APPROPIATEI
BLOCK ADVANCED I 

S'ULATDNIs 

WIF While flint 
WD- White Dnt 
YF- Yellow Flint 
yaw Yeltow Done 

WFI Whit Flovry 

CIMMYT'S ADVANCED GERMPLASM UNI I 

SELECTED FAMILIES FROM BACK UP POOLS AND ALVj'IJED POPULATIONSI 
OPAQUE-2 AND OTHER DESIRABLE DO" ORS I 

LATE MEDIUM EARLY L-ATE MEDIUM EARLY MEDIU EARLY J
W YF YDWF WD YF YDIWF WD YF VD WFWDYFYDWF WD WFI YF YD WF WD WFI YFYD WF WD YF Y0oWF WD YF Y o 

2ro RECIPROCALIPTT' 
la SAME SAME

FULL SW FAMILIES , 

S:lSEU RY 

MainI ---- Resident ProgramMain ,.
 Itrillin L~ISC USR location 

DENSITY NURS FRyJ 

L SELE(CT(ED FULL SIBiFAMI LIES] 

rf -!I,. 1 // Thlipingof

Off ra IIai Experimental
.. ",

J Ing BlockI 1 Varietiesl 

International Progensy Testing Trials 
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So dlo tdrnsla a mpfesi6n do cetc libro c I 19 d didecmbre do 1975 on los talleres do I'diclones Las 
Amiricas. Tito: 2,000 cJcmplareg. Irnpresocn M~lo. 


