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I. General Comments

2002 was a good year for the research activities in the tropical lowland subprogram.
Dedication of the staff always striving for excellence, allowed us to develop new
products that will allow national programs and private seed industry to put in the
hands of farmers planting maize in the tropical mega-environment, maize cultivars
that possess yield stability and buffer capacity to absorb the many constraints to
maize production, resulting from the changing climate and environment. Our efforts
of contributing to increase food security and alleviate malnutrition in the developing
world, received a tremendous retribution when three new countries released QPM
cultivars in the developing world. Venezuela, Colombia, and Nicaragua released new
QPM hybrids and varieties and seed production have started.

In 2002 we planted trials in 12 locations: three in Mexico, Cotaxtla,-Veracruz, Agua
Fria- Puebla and Tampico-Tamaulipas, four in Guatemala, Las Vegas, Cuyuta, La
Maquina- ICTA, and Zacapa one in Turipana, Colombia and one in India, Bihar. Few
trials were planted in Panama, Honduras and Paraguay. The 2002 results are really
exciting with yields up to 14 t/ha at Zacapa, Guatemala in single cross hybrids and
13 t/ha at Comayagua, Honduras in three way cross hybrids, tropical x subtropical
inbreds elite, single cross hybrids yielded up 18t/ha at Bihar, India. Our hybrids also
performed well under stressed and non-stressed environments, seven new TWC
tropical white hybrids outyielded CML442 x CML444 with 17 to 48% more yield.

Normal and QPM synthetic varieties were extensively tested in marginal
environments in Latin America and Asia. New QPM synthetics yielded five t/ha
across 11 locations, 15 % more yield than the best QPM varieties and similar to the
best normal check, information will provide bases for release of new open pollinated
varieties in 2003. In this report we make recommendation focused on how the new
products developed can effectively be used to contribute to increase maize
productivity in the developing world once germplasm is adopted by farmers. As we
predicted our economic resources in 2002 were not good, therefore we stopped
planting at Tlaltizapan and Uxmal and reduced several field assistant positions and
cut plantings at Agua Fria to coupe with the budget reduction. Fortunately, in 2003
our budget was not reduced as predicted and we recovered our third testing site in
Mexico.

CIMMYT future is uncertain and we are still waiting for the strategic planning process
that will address this issue, furthermore this uncertain situation is weakening
CIMMYT's scientific capacity (the best two young scientists in the Maize Program
Matthew Krakowsky and Slobodan Trifunovic resigned and went to work with USDA
and Monsanto Seed Company, they were offered a more brilliant future than
CIMMYT) and help us focus more on our core objective - i.e. to develop maize and
wheat technologies for the resource poor farmers, we just hope that this definition
comes soon.

The tropical lowland maize subprogram staff appreciates all the support received
from other sub programs and units and Maize Direction. The Maize Program shows a
solid integration with Entomology, Pathology, Physiology, Bank-Pre-breeding,
Training, International Testing Unit, Highland and Subtropical. This integration was
strongly enhanced in 2002. Special thanks to the Regional Projects R1, R2 and R5,
Carlos De Leén, Fernando Gonzalez, Luis Narro, Salvador Castellanos, Sarvesh
Paliwal and Hashis Srivastava for helping us to conduct our trails and promote our
germplasm to the farmers in their region and all team members in eastern and
southern Africa. We also thank the private seed industry specially Cristiani Burcard
and PROSEMILLAS in Guatemala and Messina Beej Co. in India for their support in
conducting trials at their experimental sites. We also are grateful to Mario Fuentes,



Carlos Perez, Sergio Mejia, Mauro Sierra, Alejandro Ortega, Ernesto Cervantes,
Veronica Machado, Ismael Camargo, Roman Gordon and Dr. N.N. Singh, Project
Director, Indian Agricultural Research Institute, for the assistance in conducting trials
at their respective stations. We encourage maize scientists in outreach to read this
report carefully because it contains recommendations that can be useful for your
region and to test the superior germplasm under the production system of farmers
planting maize in the developing world.

Hugo Cordova

II1. Inbred Line Development, Nurseries and Seed Increases

Four types of nurseries were planted at Agua Fria, 2002B, Cotaxtla, 2002 A&B and
Tlaltizapan 2002 A cycle. With a total of 18,700 lines evaluated and selected in
21,300 five meters long nursery rows and approximately 300,000 pollination
nurseries described as follows:

1. Germplasm Development Nursery.

Consisted of 161 elite x elite F, pedigree populations (yellow and white endosperm),
QPM and normal. Every F, population was planted in 20 rows bulk in fow (42,000
plants/hectare) and high density (84,000 plants/hectare). Self pollinations are
executed only in high density, only plants with good ASI are selected, while low
density are left without glassine bags and are inoculated with B. maydis and
Fusarium stalk rots. Information on husk cover and response to disease is collected
in low density before harvest time and used at harvest to eliminate bad populations
or lines. The selection criteria in high density includes the selection of plants with
good ASI and good roots (good standability).

2. Breeding Nursery (S, to S;).

More than 6440 S, to Ss lines (early and late, yellow and white) were planted in
Agua Fria 2002B in the same faction explained before. Selection criteria includes
resistance to B, maydis, Fusarium ear/stalk rot, standability and yield and response
to high density, root and stalk quality. Selection pressure is 10 to 20%.

3. Advanced Nursery (S;s to Sg).

Near 628 lines were planted at Agua Fria 2002B, including late, early, white and
yellow. Selection criteria includes resistance to B. maydis, Fusarium ear/stalk rot,
standability and yield and response to high density, root and stalk quality. Selection
pressure is 10 to 20%.

4. Elite Lines Nursery (Sg to S,).

This nursery includes the elite lines (47 late early white and yellow) were planted at
Agua Fria 2002B, that have been selected on the basis of the response to GCA and

SCA in crosses for yield, ear rot and other biotic and abiotic stresses and are CML's
candidates.

Ten ears of each selected line are harvested from the advanced line nursery and are

planted ear to row at 66,666 plants/hectare. This nursery is intended to increase
seed to be used (Genetic -1) as original seed.

Additional information such as pollen shedding interval, tassel size, tassel structure,
yieid, stalk quality is collected from this nursery to provide collaboration with the

preliminary information for the potential use as male or female in hybrid
combinations.



III. Experiments and Resuits

1. Population Improvement

Population improvement continues to be a high priority in the tropical lowland
subprogram. In 2002 we tested 30 experimental varieties originated from the
population improvement project and 30 new synthetics, open pollinated varieties
derived from the pedigree selection breeding project. Progress from selection was
measured in 2000 and 2001 in white and yellow germplasm in the process of
population improvement. This information assisted us to enhance our breeding
activities and further move to produce new and better products for all clients.

In Cotaxtla 2002A, we practiced intra-family selections in S; lines and generated 400
S, lines in populations; 21, 25, 32, and 28, 36 improved by HSRRS, and populations
30 and 31 improved S2 x tester selection. The S, testcrosses were formed in Agua
Fria 2002B, and delivered to ITU to prepare IPTT 's. In the white late populations we
are in the fifth cycle and in the yellow late population we are in the middle of the
third cycle in the early populations we will complete the second cycle.

2. Hybrid Development and Testing and synthetic formation.

1745 normal and QPM hybrid combinations: early and advanced generation
testcrosses from pedigree selection, stage 3 single crosses, three-way crosses early
and late maturing, white and yellow endosperm hybrids were tested in 28 different
trials. In Mexico, Colombia, Guatemala, India, Honduras, Paraguay. Size varies
according to type of trials, one or two row plots separated 75 centimetres between
rows, 5.4 meter long rows, fertilization and other agronomic traits varies according
to the recommendation at each location to provide a proper management to the
trials. Every single trial will provide information to identify lines and form open
pollinated varieties, therefore the need to test larger number of hybrids.

Evaluation of early generation tropical late white testcrosses

Early generation testcrosses (made at S, or S;) provide us with the necessary
information to select the best performing 10 to 20% lines and eliminate the remnant
load of bad performing lines. Early generation testcrosses are made with S, or S;
fines from pedigree selection scheme and crossed to opposite HG testers, only in
some cases where the HG from the F, populations is unknown, the use of both
testers for a group of lines is obligatory.

With the objective of performing crosses among early and advanced generation lines
four isolation blocks including the four testers, two white and two yellows, were
planted and advanced and early generation testcrosses were formed at harvest time,
crosses were separated according to generation tester and color.

In 2002 we conducted three different trials:

TSCLWO02-15; TSCLWO02-16 and TSCLW02-17. All trials were conducted in the same
five tropical sites: Agua Fria, Puebla and Cotaxtla, Veracruz, Mexico, Las Vegas and
Cuyuta, Guatemala and Turipana, Colombia. Elevation of the testing sites varies
from 0 MASL in Cotaxtla, Veracruz to 900 MASL in Zacapa, Guatemala. Plot size
consisted of one five meters long row at 66,666 plants/hectare. Agronomic practice
varied according to site recommendation.

2.1 Combining ability and hybrid yield performance of tropical late
white inbred lines crossed to testers tolerant to heat
(TSCLWO02-14)

55 tropical late white inbred lines originally identified in early generation testcrosses
(S3) as heterotic group “"A&B" were crossed to two tester lines originally identified as
good response to heat conditions. (T39 and T43) and testers CML448 and CML 449



formed 97 hybrids and 8 checks for a total of 105. The 97 advanced testcrosses, six
single crosses among tropical white testers and two checks were included in an alpha
lattice 15x7 design with two replications and they were evaluated at two locations:
Agua Fria, Puebla and Cotaxtla, Veracruz, Mexico. The objectives of this work were
to estimate the combining ability of the new lines, identify new single cross hybrids
and potential females for TWC hybrid combinations and lines with good CGA to form
synthetic varieties. Highly significant statistic differences were detected at individual
and across locations.

The ANOVA showed significant differences for yield and agronomic traits at individual
locations and across locations, mean vyield varies from 6.7 ton/ha at Agua Fria 8.1
t/ha at Cotaxtla, and 7.2 t/ha across locations (Tables Al to A3)

The interaction locations x hybrids for yield was statistically non-significant. Six
hybrids yielded from 3 to 4.6 t/ha more than H-31 and showed resistance to root
lodging FSR (Table 1). Root lodging across locations 17% reflects the importance of
selection for this trait, at Obregon H-31 outyielded all hybrids and showed resistance
to heat.

General combining ability (GCA) plays an important role in hybrid and synthetic
formation lines, showing positive and significant GCA are lines: L;, Lia, Lis, Loy, Lo,
L,3, and L4 showing from 1.5 to 6 times the standard deviation for lines. These lines
will be used to form synthetics. '

SCA large estimates are shown in Table 2, the hybrids T, X Ly, T2 X Lis, T2 X L,
T, X Ly;, T2 X L, T3 X Lp3, and T3 x Lye, has estimated value from two to four times
the SD. Lines with best GCA will form synthetic varieties that will be included in the
synthetic formation.

Material selected here has a tremendous yield potential for Eastern and Southern
Africa and Latin America. Superior lines and single crosses can be crossed with lines
resistant te MSV and for TWC and tested across locations.

Table 1. TSCLW02-14 Top eight tropical late white single crosses across two locations in

20028
Ent Yield 1 Yield Bck Bck Erott Silkk Earht #Ear Mo Pit Ear Ridg Sidg BH Fus HM
no Pedigree ttha tha % % % days Pitht #Pit % asp asp % % % % 1.5
36 J(CL-G2407*CML264)-B-8-12-B x T-39 1064 1065 100 125 01 52 051 094 274 35 30 73 08 56 05 35
17 JicL-0s317*CML247)-B32-1B x T-39 1027 1028 87 121 04 53 052 095 283 27 22 194 00 34 35 25
20 f(CL-04317*CML247)-B-6-12-B x T-39 976 999 92 115 22 51 085 140 237 32 23 128 03 164 203 3.8
15 |(CML273*CMLA401)-B-16-1-1-B x CML449 974 974 92 115 00 51 055 098 242 36 20 250 22 00 113 28
" 54 |(CL-G2407*CML254).B-22-1-3-B x CML449 928 928 88 109 00 50 051 099 244 32 25 157 04 46 09 32
21 fcL-04317*CML247)-B6-12B x CML449 914 931 86 108 18 50 056 109 247 30 25 104 71 62 62 26
7760 |(CL-04317°CML254)-B-16.1-2-B x CML449 9.03 903 85 107 00 49 052 094 236 30 20 184 13 13 24 20
50 |(CL04317°CML247)-B-6.1.1.B x CML449 894 905 84 105 13 50 055 103 247 30 29 158 20 59 188 40
~ 98 [cMmLa4 x CML444 741 790 70 87 63 53 058 096 224 31 33 62 14 00 15 30
99 fomrass x CML449 736 736 63 8 01 51 051 091 275 30 25 90 00 01 160 26
100 [cML247 x CML254 RE] 837 848 79 99 14 52 059 099 265 32 24 82 08 58 248 2.9
101 femross x CML269 887 898 84 105 13 51 051 098 244 32 23 149 05 12 16 32
102 fcL-04368 x CL-SPLwWo4| 1059 1061 100 125 02 51 058 103 202 33 25 288 20 7.9 00 30
103 fuast 500 525 47 59 48 49 055 089 225 40 33 308 20 24 57 33
104 JH-431 x Y902213 563 592 53 66 50 49 052 092 208 41 36 230 90 03 145 48
105 JLOCAL CHECK 848 866 80 100 21 51 051 090 237 36 23 83 57 20 12 27
R Check Mean| 771  7.90 26 51 054 095 235 34 28 161 26 24 82 32
Grand Mean| 741  7.53 . 16 50 053 096 242 33 29 171 25 40 85 3.1
LSD 5%| 135 139 28 12 00 01 29 06 05 172 57 741 S
V% 14.92 77 18 60 125 64 163 167 137 98 114 854 159
F value Loc*Entry 077 05 09 06 06 18 07 06 08 08 06 . .
B P(F>f) 092 10 08 10 10 00 10 10 08 08 10 o
Number of locations 2 2 2 2 2 2 2 2 2 2 2 11




Table 2. TSCLW02-14 Evaluation of GCA for tropical late white inbred lines

Across two Locations. 2002 B

1. Grain yield and GCA values.

L1 L2 L3 L4 LS L6 L7 L8 MEAN GCA Testers:
T1 6.91 5.62 7.22 6.47 6.83 7.1 7.70 6.08 | 6.74 | -0.785 T1 T43
T2 7.32 7.04 8.17 6.36 8.44 10.29 9.99 7.35 | 8.12] 0.591 T2 T-39
T3 7.91 6.23 7.03 7.32 9.74 6.42 9.31 7.81 7.72 } 0.193 T3 CML449
MEAN 7.38 6.29 7.47 6.71 8.33 7.94 9.00 7.08
GCA 1-0.148 -1.231 -0.056 -0.811 0.809 0.412 1.474 -0.446
L9 L10 L11 L12 L13 L14 L15 | MEAN | GCA
T1 5.91 6.69 6.68 6.61 698 6.38 7.54 | 6.68 }-1.011
T2 8.34 7.44 8.52 8.59 8.07 10.66 9.32 { 8.70 |1.011
MEAN 7.13 7.06 7.60 7.60 7.52 8.52 8.43 GCA St.error LINES = 0.311
GCA ]-0.568 -0.631 -0.093 -0.096 -0.171 0.824 0.734 GCA St.error TESTERS = 0.129
L1 L2 L3 L4 LS L6 L7 L8 L9 L10 L11 L12 L13 L14 L1S | MEAN GCA
T 6.91 5.62 7.22 6.47 6.83 7.11 7.70 6.08 5.91 6.69 6.68 6.61 6.98 6.38 7.54 | 6.71 |-0.839
T2 7.32 7.04 8.17 6.36 B8.44 10.29 9.99 7.35 8.34 7.44 8.52 8.59 8.07 10.66 9.32 § 8.39 | 0.839
MEAN 711 633 7.69 6.41 7.63 8.70 8.84 6.71 7.13 706 7.60 7.60 7.52 8.52 8.43
GCA ]-0.439 -1.224 0.138 -1.142 0.081 1.146 1.291 -0.839 -0.427 -0.489 0.048 0.046 -0.029 0.966 0.876
L16 L17 L18 L19 L20 L21 L22 L23 L24 L25 L26 L27 L28 JMEAN GCA
T2 8.55 7.92 7.53 795 7.79 8.78 7.59 7.36 8.75 7.54 6.53 6.22 7.89 ] 7.72 §-0.047
T3 7.62 6.83 5.12 656 652 9.06 8.78 9.28 8.27 8.50 9.04 7.73 8.31] 7.81]0.047
MEAN 8.09 7.37 6.32 7.25 7.15 8.92 8.18 8.32 8.51 8.02 7.78 6.98 8.10
GCA 0.318 -0.397 -1.447 -0.515 -0.615 1.150 0.413 0.553 0.740 0.248 0.013 -0.792 0.333
Lines:
L1 (CL-04345*CL-274)-B-19-1-1-B L11 {CL-04317*CML247)-B-3-2-3-B L21 (CL-04317*CML247)-B-6-1-1-B
L2 (CL-04346*CL-02513)-B-69-1-1-B L12 {CL-04347*CL-04904)-B-111-1-1-B L22 (CL-04317*CML247)-B-15-1-B
L3 (CL-04347*CL-04904)-B-26-1-1 L13 (CL-04347*CL-04904)-B-114-1-2-B L23 {CL-G2407*CML254)-B-22-1-3-B
L4 {CL-04347*CL-04904)-B-109-2-1-BL14 (CL-G2407*CML264)-B-8-1-2-B L24 {CL-G2407*CML254)-B-36-1-2-B
s (CML273*CML401}-B-16-1-1-B L1S {CML247*CML254)-B-31-3-2-B L2s {CL-02159*CML247)-B-13-2-2-B
L6 {CL-04317*CML247)-B-3-2-1-B L16 (CL-04345*CL-274)-B-15-1-2-B L26 (CL-04317*CML254)-B-16-1-2-B
L7 {CL-04317*CML247)-B-6-1-2-B L17 (CL-04345*CL-274)-B-113-2-1-B 127 {CL-04317*CML264)-B-21-1-3-B
L8 (CL-04317*CML264)-B-15-1-B L18 {CL-04346*CL-02513)-B-53-1-1-B L2g {CML265*C1.-00303)-S7*CML264)-B-8-1-3-B
L9 {CL-04347*CL-04904)-B-15-2-1-B L19 {CL-04347*CL-04904)-B-109-1-1-B
L10 {CL-04347*CL-04904)-B-86-2-B  L20 (CML48*CML401)-B-10-1-B







Table 3. TSCLWO02-15 Top eight early generation tropical late white single crosses across
five locations in 2002B

Ent Yield 1 Yield Bck Bck Erott Sik Earht #Ear Mo Pit Ear Ridg Sidg BH Fus HM Css
no Pedigree tha tha % % % days Pttht #Pt % asp asp % % % % 15 %

CMLa49 | 9.03 940 132 137 40 5t 051 105 185 26 19 138 22 02 30 31 47
"CML449 § B77 928 128 133 55 50 053 104 186 24 23 112 34 08 116 32 61
46 |(CL-02134 *CL-04351)-B-8-1 CML449 | 873 899 127 132 29 50 049 103 183 27 22 225 23 05 164 34 35

27 |(CL-02134 *CL-021101)-B-57-1 x
X
X

"33 |(CL-02134 *CL-021101)-B-68-1 x CM1449 | 8706 9.10 127 132 44 50 054 103 197 26 19 270 32 20 00 24 29
3 X
X
X
X

23 |(CL-02134 *CL-021101)-B-46-1

6 |(CL-02134*CL-021101)-B-122 x CML449 | 8.63 9.11 126 131 53 50 056 1.05 198 27 22 213 54 00 125 31 7.6

053 102 17.8 27 24 189 31 00 75 32 54

CcMLa45 | 861 892 126 130 34 5

19 |(CL-02134 *CL021101)-B-38-3 x
9 |cL-02134 *CL-021101)-B-25-1
105 [(CML-273*CML401)-B9-12

CML449 | 852 869 124 129 20 51 053 101 185 25 19 216 45 00 61 27 100
CMla49 | 851 864 124 129 15 51 052 1.00 173 32 21 258 31 06 64 28 53

107 [CML448 X CMLA40 | 6.86 7.19 100 104 4.6 50 049 095 195 26 24 253 12 00 153 26 59
18fcMLas2 ) x CMl4a4 | 419 534 61 63 216 52 058 078 167 34 36 151 67 53 39 34 108
sosjcML247 T x cML254 | 666 693 97 101 38 53 057 095 198 27 21 82 22 22 00 26 07
110 Local Check B ) 661 693 96 100 46 51 056 100 177 23 24 174 78 19 98 30 14
Check Meary 6.08 6.60 86 51 055 092 185 28 26 165 44 23 7.2 29 47

1 T T GrandMean| 728 7.68 52 50 052 099 184 29 25 214 35 14 138 32 59
o LSD 5% 081 0.4 35 07 00 01 10 06 04 97 38 23 . 139

N CV % X 85 18 63 102 60 152 169 117 105 8.4 60.0 123 246

I 7 7 Fvalue Loc*Entry 0.87 11 08 06 08 12 18 13 07 08 05 . . 05
P(F>f) 093 03 10 10 10 01 00 00 10 10 10 . . 10

Number of locationd ~~~~  § 5 [ 5775 8§ T4 § 774 5 4 7% 1 2

2.3 Combining ability of early generation tropical late white lines
crossed to testers CML448 (A) and CML449 (B) (TSCW02-16).

47 tropical white late S; & S, lines developed from F, pedigree selection Heterotic
Groups (AxB) were testcrossed to tester CML448 HG “A” and CML449 HG"B”
TL2002A. The 94 crosses and six checks were included in a 10x10 « lattice design
and were tested in the same five locations mentioned above. The objectives of this
study were to estimate the GCA ability of the lines and classify them in heterotic

groups, select the outstanding lines to advance and identify lines for synthetic
formation.

Mean yield at individual locations was 6.4 t/ha at Agua Fria; 8.6 t/ha at Zacapa,
Guatemala, 6.2 t/ha at Turipana, Colombia; 6.5 at Cuyuta, Guatemala, 7.1 t/ha at
Cotaxtla, Mexico and 6.95 t/ha across locations. As in trial 15 a severe root lodging
(40% mean) was registered at Cotaxtla correlation between yield and ear rot was -
0.44* across locations {Tables A10 to A15). 25 hybrids outyielded the local check

with one ton per hectare and 8 hybrids showed resistance to root lodging and
Fusarium stalk rot.

New hybrid (CML247*SP49E+F,.S5.)B-22-3xCML449 topped the trial across five
locations with 9.22 t/ha (Table 4) 47% more yield than the local check and 3.8 t/ha
more than CML442 x CML444. This hybrid also outyielded the best check CML448 x
CML449 with 23% more yield. Yield potential maximum expression was present at
Zacapa, Guatemala 11.9 t/ha 900 MASL and 12.8 t/ha at Cotaxtla, Veracruz 20 MASL
(Tables A11 and A14 respectively).

The best 8 performing hybrids across locations are presented in Tabie 4
CLO4368 x CL-SPLWO04 continues topping the trial with 10.0 t/ha and resistance to
ear rot, root lodging and Fusarium stalk rot while local checks showed susceptibility
to those traits Fig. 2.

Testers CML448 HG"A” and CML449 HG"B” effectively classified the new lines in
heterotic groups. 13 lines were classified as heterotic group A and 11 lines as
belonging to heterotic group “B”. PSGC;-1-1-1-3 and (CML247*SP4E+F,-Ss)-B-11-1






Table 5.TSCLWO02-16 Evaluation of early generation tropical late white lines across five locations in 20028

Across 5 locations
Ent Yd (t/ha) Yd (ttha) Diff. GCA Erott Ant Silk Pltht Earht Earht # Ear Mo Erott PIt Ear Ridg Sldg BH Ear PIt Fus HM EnH Dis Rust
no Pedigree x CML448 x CML449 t/ha t/ha % days days ASI c¢m cm Pitht 8Pt % 1.5 asp asp % % % # # % 15 1.5 1.5 15

31 52 51 03 228 111

24 24
087 106 15 50 50 -03 236 120 o'so' 099 204 186 26 26 122 17 89 23 23
"223 104 50 51 51 00 236 117 )90 19.4 28 27 109 12 79 21 24
18 063 27 52 51 -07 234 122 8 42 23 ‘23 22
039 ‘046 60 52 52 02 226 116 051 092 185 220 29 28 104 20 61 22 24

PSlayGreenCi-l-i-J

(cML'247-'§'9"41>49ET F2-106-6-3-1-B)-B-11-1_
(CML247°S94P49ET-F2-94-1-1-1-B)-B-22-3
(CML254*DEERC2-1 )-8-8423;2

(CML2747'S94P49ET F2-94-1-1-1] B) -B-24
(PZSCQHCIO B9‘[(CAFIB'CAFSBZ 1- 4)]) B- B 46 3

081 038 38 53 52 -04 245 120 049 094 197 182 26 24 160 42 17 22 23 13
- 20 49 49 02 238 113 . 28 18 24 24
034 19 52 51 06 220 116 195 172 26 23 93 18 106 20 24
026 59 50 S0 .02 227 112 049 096 177 218 29 29 115 14 74 23 24
‘24 52 51 04 223 116 22 21
. 22 51 51 03 223 114 0. 66 22 25
7279 7229 005 019 67 51 50 06 223 119 053 098 ‘28 137 25 166 22 23

24 180 26 49 21 24

Niwiminl NN

0 49
71

3 ‘[(CAFH!‘CAFS!!Z 1-4)])-B-B- 12

7478 6992 049 017 26 51 51 01 223 112 050 091

041 49 50 224 112 30 135 40 144 21 23
(P25C4HC10-BS*((CAFI8*CAFS82-1-4))-BB-30.2 7303 032 008 22 52 239 119 24 55 28 37 2 24
(CML2475594P4SET-F2.27-1.1-1-B)-B.7.1 7207 paa_ 008 47 51 223 109 20 149 i8 148 24 25

(CML247*S94P49ET-F “008 55 51 221 113 051 28 12115 175 21 27
(CML247*S94P49E 6.918 041 006 485 51 215 108 050 090 183 224 28 28 99 05 50 20 23
(CML'zia'o'EEIicz 15 7.309 2041 0. 04 42 52 223 115 051 0. 97 185 1.87 2. a 28 22 09 64 23 24 119 z 1

cuwu VN @~ Ssn oo

24 164 19
24 112 18 .
24 68 20 45 26 20

24 129 19 25 30 19

000 15 50 218 108 049
003 51 51 51 02 230 115 050
~ 008 81 51 51 .03 216 101 046 082 184 251 557 30 98 1
07 30 49 49 -05 227 113 050 28 )

(CM L247‘S94P49ET

{CML247'S94P4§ET F2.27-1-1-1- B) B- 46 l
(CL OJZIO‘DEERCZ 15-3-1-42-41- I-N)

.50
028

3 51 51 5 227 109 048 0. 7 105 . 23 48
(CML247%594P49E T F2-106-6.3-1-B)-B-43-2 - 6758 047 022 79 51 50 -04 221 111 050 085 188 277 30 33 102 20 512 22 23 146
(CML247594P49ET-F2-27-1-1-1-B)-B-36-1 ) "6.992 032 .023 26 50 50 04 226 109 048 093 179 212 28 30 98 27 116 20 21 153
(CL-03210*DEERC2- )-B-B-t1 8841 036 37 51 51 -01 219 113 052 086 186 170 30 27 100 14 17 22 23 75
(CML247%594P49E T F2-106-6.3-1-8)-832-1 o 7520 486 .047 94 50 50 -01 223 108 048 093 185 232 28 32 46 15 254 22 23 98
(CML247*$94P49ET-F2-27-1-1-1-B)-B-27-1 T 6639 018 051 45 51 51 03 217 108 050 094 187 218 29 30 169 17 106 22 23 70

058 82 51 51 02 230 111 048 0. 08 30 29 97 28 164 21 24 1456
70 50 50 02 212 102 048 089 172 223 31 32 70 44 134 21 24 206
43 51 51 02 209 98 047 091 182 230 28 30 94 13 124 20 22 167

6 37 50 50 03 228 113 050 0. 21 22 30

7726
6.866
5976

(CML247°594P4
(CML247%S94P49ET-F2-27-1-1-1-B)-B-20-1
(CML247#$94P49ET-F2-27-1

1.04

032

(CML247°59 31 441 .
(CML247%59 ) 490 56 51 51 01 212 106 050 065 189 198 31 31 70 187 19 31372
GCA
7 [(CML247°599P49ET-F2.27-1-1-1-B)-B-20-2 x CMLa4g 7.06 106 50 50 -02 216 100 046 092 160 238 26 30 25 07 148 22 24 69 18 40 30 18
8 JcL-04368 ’ W cL.spLwos | " Tess T 29 52 51 10 247 137 055 115 164 160 26 23 72 29 55 28 25 12 18 20 28 18
97 femiaas™ 0 T X CML449 i 722 7 00 51 50 -05 225 108 048 098 197 199 30 27 88 2 22 68 20
T o8 Jomrasz” R o i x CML444 T 839 T 125 53 's3 00 247 137 055 085 185 304 30 29 103 33 28 20 24 28 20 27
99 JomrLaar - T T T T % CML254 788 T o0 53 53 03 223 120 054 098 197 163 34 25 75 03 38 22 22 143 22 e
100 JlocaL GHECK ~ T T T T T T T Teay T 7743 527751 105 223 118 053 094 173 176 341 25 99 80 08 21 22 00 22 1%
Check Mean]  6.60 6.87 42 52 52 03 230 120 052 094 188 210 31 26 91 31 21 21 23 58 21 22
- i Grand Mean] 685 695 43 51 51 03 224 112 050 095 188 203 29 28 99 21 96 21 23 111 19 3 2.0
) o LSD5%] 095 o099 37 07 07 05 76 59 00 01 14 05 04 03 107 37 78 26 22 . 04 708
- vl T T Tq4as T T 103 17 17 30 45 78 74 114 74 163 168 154 118 92 129 121 87 729 195 120 133 173
- F value Loc*Entry] R 08 10 10 09 07 06 07 06 13 12 07 08 16 10 08 13 17 . o7 747
- TG B T 001 T 50 05 05 08B 10 10 10 10 00 02 10 10 00 06 10 00 oo . 10 . . To0o
- T Number of locationd ~~ T T s T T 5 5 5 5 s s s sS4 s s 54 s s 13 i1 2




Table 5.TSCLWO02-16 Evaluation of early generation tropical late white lines across five locations in 2002B

Across 4 locations

Ent ) Yd (tha) Yd(tha) Diff. GCA Eroft Ant Silk Pitht Earht Earht #Ea Mo FEroft Pt Ear Ridg Sidg BH Ear PRt Fus HM EnH Rust
no Pedigree x CML448  x CML449 t/ha tha % days days ASI cm cm Pitht #Pt % 1.5 asp asp % % % # # % 15 15 15
fstayGreenci-3-i-1 T T T Y T ees ’““’é.é’ds‘ 081 201 60 52 51 07 219 107 049 0.95 166 199 23 25 13 09 123 3 24 180 20 30 18
(cMde7's94P49ET’Fz’131 3-1-2:B)-B-44- 'z" | 7s0 7932 008 152 "20 51 50 07 221 112 051 093 163 160 26 24 48 97 17 42
N R 092 114 13 51 51 03 227 112 049 104 176 162 2.4 22 N7 24
pPSzanyeencn 320 o _7 ] 635 8403 205 099 25 51 50 08 217 109 051 101 162 214 26 25 35 22 a7 27?139 20 40
(CML247#S94P49ET-F2-271-1-1-B)-B-36-4 6199 6731 053 008 69 50 50 03 217 102 047 085 160 237 28 31 37 21 233 22 23 11420 38

72 152 26 26 17 22 44
6 274 24 30 13 0. 22 23 174
12 01 34 18 17 67

033 004 06 51 50 03 213 107 050 096

402 007 59 50 50 -02 209 98 047 084

(CL-03210*DEERC2-15-3-1#2-#1- 1'#) B-B.
(CML247‘S94P49ET F2-27-1-1-1-B)-B-46-
(pzscmcno -B9*[(CAFI18*CAFS82-I- 4))-B- B 502 1 so017 4603 341 008 28 52 51 04 227 114 " 050 109 159 152 23 25

(CML247‘594P49ETF210663IB)BJZZ wEéﬂv" 5712 080 027 67 50‘ 50 01 210 99 047 095 163 263 2 27 30 51 12 186 20 21 16 19 36

(CML247%S94PA9ET-F2-106-6-3-1-B)-B-44-1 ’ 7.010 4041 297 086 38 50 50 01 213 103 048 104 1 225 25 28 23 62
(CML247*S94P49ET-F2.27-1-1-1-B)}-B4a42 N 632 4369 199 55 51 50 -05 212 100 047 087 165 236 27 28 17 74
(CLO43IT*CML24T)}B36.22-1 Tl 273 7725 489 15 21 51 51 02 211 105 050 1.13 162 227 30 27 10 13 21 16 16 333 22 40 22
(CML247#S94P4SET-F2.27-1-1.1-B)B-442 5169 3079 208 226 80 50 50 01 203 99 049 094 175 264 29 29 49 00 131 13 15 44 18 40 19

505

o420 0. ] - - e
o7 foMLaas - x CML449 7.365 7.365 00 51 50 -04 220 104 047 101 171 223 28 25 45 07 11 22 22 66 20 40 22
o8 foMLaz  xcmies | saes e250 000 123 '55””55”02 242 129 053 086 165 304 29 27 55 15 38 20 24 26 20 40 27
99 JoML247 ‘ T xoMuzse | 7510 7510 00 53 53 -02 219 115 052 101 170 152 28 24 16 osﬂoz 22 22 143 22 40 18
100}LOCAL CHECK ST ssa2 ssas 50 52 51 05 220 115 053 094 155 178 29 24 33 71 01 20 21 00 22 40 19
Check Mean] 6475 6.740 43 52 52 -02 225 116 051 095 165 214 29 25 37 24 13 21 22 59 21 40 22
,,,,,,,,_,,,,a;]d,mean 6593 6904 45 51 51 02 220 '1657”674‘5 096 167 210 27 27 25 17 93 21 22 111 18 37 20
)  ispsw| ogs 0% 44 08 08 06 86 66 00 01 13 . 05 04 42 39 86 25 22 3 06
T Teve T 134e ' 107 17 17 30 48 81 78 113 74 17 168 170 108 84 131 123 93 729 195 120 173
i Ty 08 08 10 08 07 06 07 06 13 .
- Teesnl T o 10 09 06 07 10 10 10 10 00
© " Number of locations}{ 4 4 4 4 4 4 4 a4 44 1 2
| No Set  Location Country Local Check |
1 1 Agua Fria México CML264 x CML269
2 2 Zacapa Guatemala HR-101
3 3 Turipana Colombia C-343
4 4 Cuyuta Guatemala HB-83
5 6 Cotaxtla México H-520




2.4 Evaluations of early generation tropical white late lines
Heterotic Group "“B” crossed with tester CML448 HG”A”
(TSCWO02-17).

Eighteen tropical white S3 and S, lines derived from F, population heterotic group “B”
were testcrossed to tester CML448 (HG"A”) and 11 remaining testcrosses with
CML449 as tester were formed in TL2002A. The 29 early generation testcrosses and
six checks were included in a « lattice design 5 x 7 and tested in the same five
locations mentioned above.

The objective of these trials was to identify superior early generation lines to select
in advanced generation superior hybrids to form with the advanced lines and
progenitors for synthetic formation at Ss level of inbreeding. '

The ANOVA detected significant statistical differences for yield and main agronomic
traits for hybrids at individual and across locations. G*E was significant at 0.10
probability.

Mean yield: 6.43, 10.0, 6.1, 6.7, 7.8 and 7.4 tons per hectare at Agua Fria, Zacapa,
Turipana, Cuyuta, Cotaxtla and across locations. The most important constraints to
maize yields in these locations were root lodging and F. stalk rot (Tables 16A to
21A). _

Five hybrids outyielded the reference entry check CML448 x CML449 new early
generation testcross (CLG2407*CML247)-B-25-1-2-2 x CML449 topped the trial
across locations (Table 6) showing yield stability ranking fourth at Agua Fria (8 t/ha),
first at Zacapa (14.4 t/ha), fourth at Turipana (7.2 t/ha), first at Cuyuta (8.4 t/ha)
and first at Cotaxtla (11.4 t/ha) and 10 t/ha across locations with 35% more yield
than the check and 50% more than CML 442 x CML444. 10 lines with yields above
the mean were identified to continue pedigree selection and the best five hybrids line
testers at ‘'S¢ generation will be formed in the winter-summer 2003B. Ten lines
heterotic group B will be used to form a new synthetic for each location.

2.5 Hybrid yield performance of tropical late maturing yellow
endosperm lines with opposite testers (TSCY02-18).

Development of yellow elite maize germplasm is becoming more and more important
because developing countries are striving for competition with the use of low quality,
highly subsidized maize imported from the USA. Several countries such as Bolivia,
Peru, Colombia and Venezuela are providing support to farmers to encourage the
production of yellow maize locally and reduce the large imports for animal feeding.
Development of hybrids with high yield potential will increase priority in the tropical
lowland program, tropical subprogram. In recent years the breeding activities in
yellow endosperm tropical maize have oriented to close the differences in yield
potential between white and yellow elite germplasm. In the year 2001 new yellow
hybrids yielded up to 12 ton/ha at Cotaxtla, Veracruz, Mexico.

The objective of this activity was to identify new single cross combination for testing
internationally, use as females and identify superior lines to use as males in TWC
hybrid combinations and select superior lines for advanced testcrosses. 107 yellow
lines heterotic groups A & B were crossed to the opposite testers, 107 single crosses,
two tropical single crosses RE and one seed industry check were evaluated under a «
lattice design 10x11, 1 row plots 66,000 plants per hectare, two replications per site
at six tropical locations: Agua Fria and Cotaxtla, Mexico; La Maquina and Zacapa,
Guatemala; Turipana Colombia and Rampur, India.
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The ANOVA showed highly significant differences for yield and other agronomic traits
such as ear rot and plant height, across and at individual locations. Locations x
hybrids interaction for yield, was not significant.

Mean vyield trial at individual locations varies: 7.2 t/ha at Agua Fria, 7.3 at Zacapa,
5.7 at Turipana, 2.4 at La Maquina, (this location yield was reduced by severe CS
damage) 56% negatively correlated (r = -0.40) with yield 6.2 at Rampur, 7.9 at
Cotaxtla and 6.2 t/ha across locations, the maximum yield 10.5 t/ha was detected at
Cotaxtla, and Zacapa.

Entries 85, 97, and 84 topped the trial across six locations and showed good stability
in the tropical lowland locations ranking first at Agua Fria 10.3 t/ha and in the first
10% in all locations: At Turipana this hybrid Entry 97 yielded 8.5 t/ha and
outyielded Pioneer 3041 with 28% more yield (Tables A22 to A28).

Table 7 shows the yield performance of the best 8 hybrids that outyielded the best
local checks across six locations.

Eight hybrids were superior in yield from 1.40 to 1.9 t/ha or up to 2 LSD's to the
local check and the trial mean yield. Best performing hybrids also showed resistance
to ear rot, root lodging damage and foliar diseases. Best hybrids in Table 7 will be
tested internationally in 2003-2004.

Table 6. TSCLWO02-17 Top eight early generation tropical late white lines across five
locations in 2002B
Ent : Yield1 Yield Bck Bck Eroft Sik Earht #Ear Mo Pt Ear Ridg Sldg BH Fus HM Css
no Pedigree tha tha % % % days Pitht #Pit % asp asp % % % % 15 %
T2 |cLo4368 x CL-GPLW04 | 990 1016 135 141 25 52 053 118 174 25 21 43 19 36 00 25 20
T4 [(CL-G2407*CML273}B-25-1.2-2 x CMLA49 977 988 133 139 11 51 051 104 209 29 18 64 09 52 23 25 46
T30 [(CLO4317*CM1L247)-B-36-2-12  x CMIA49 866 894 118 124 31 51 049 116 198 28 22 43 20 29 184 25 24
"14 KCML247*S94P49ET-F2-106-6-3-1- x CMLA48 800 830 109 114 36 52 049 100 225 23 25 13 15 69 00 20 20
728 [PSmyGreenC1-3-1-2 x CMLA49 798 816 109 114 26 50 050 095 192 29 21 193 50 53 140 30 32
“'2‘6‘}(P25C4HC10-B9‘[(CAF18'CAF882 x CMLA49 774 783 106 110 1.2 51 051 103 207 29 22 135 22 28 59 18 29
" 21 J(CL04352 *CL-02908)-B-8-2 x CMLA49 767 777 105 109 13 49 050 103 192 30 25 172 21 67 148 28 45
~29 [(CL-04317*CMIL247yB-36-2-1-1 x CMLA49 761 770 104 109 12 51 049 103 193 30 26 90 1.7 41 338 30 43
"3 |«cLG2a07*CML273)B25-122  x CMILA48 748 788 102 107 51 53 047 095 210 22 21 20 00 203 00 19 32
6 J(CL-04352 *CL-02908)-B-24-2 x CMILA448 744 776 101 106 42 52 048 100 203 26 25 39 19 143 00 25 41
AN — S
31 [CMLA4S x CMLA49 7.33 735 100 105 03 51 046 007 208 30 24 164 16 18 48 25 54
a2 lovae x CMLA44 631 680 86 90 72 53 055 094 185 31 29 27 48 43 43 28 49
"33 JoMiz64 x CMI269 910 922 124 130 13 52 051 104 189 25 23 63 00 13 20 26 14
34 [oML247 x CMIL254 691 701 94 99 15 53 055 09 204 28 22 43 10 23 75 23 42
35 JLOCAL CHECK 701 746 96 100 21 52 054 098 196 32 27 58 45 23 00 22 36
Check Mean] 7.33  7.61 25 52 052 008 195 29 25 71 24 24 37 25 39
Grand Mean| 7.14 7.42 39 51 049 097 198 28 25 57 16 84 69 25 38
LSD5 § 079 o0a2 37 07 00 Of1 17 05 03 71 23 84 . 05 33
1 [eY] 114 107 18 53 96 65 189 165 124 88 132 108 120 648
1 7 F value Loc*Entry 126 08 08 10 08 23 08 07 07 05 09 . 13 08
P(F>) 0.10 09 09 06 09 00 09 10 10 10 06 . 02 o7,
] Number of Tocations] 5 4 5 5 5 5 4 § 5 5 4 172 2
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Table 7. TSCLY02-18 Top eight tropical late yellow single crosses across six locations in

2002B
Ent Yield1 Yield Bck Bck Erott Sik Earht #Ear Mo Pit Ear Ridg Sidg BH Fus HM CSS Dis
no Pedigree Yha Yha % % % days Pitht #Pt % asp asp % % % % 15 15 15

85 |IBP-4 C3 TLYF-88.2.3.2
84 [IBP4 C3 TLYF-88-2-1-3
97 |RCYA99.8)BB-2-1

91 JRCYA% 21y B BT CLo02450 | 7.31  7.63 133 a2

x CL-02450 7.47 7.59
x
x
X
82 |IBP-4 C3 TLYF-88-2-1-1 x CL-02450 7.25 7.33 93 132 12
X
X
X

9 136 16 64 0556 109 176 27 16 36 112 08 211 31 227 20

CL02450 | 7.34 745 94 133 14 056 112 182 25 17 61 08 25 12 28 113 23
o 1z ]
%

CL-02450 7.33 7.49 133 22 056 101 176 27 21 89 74 10 44 29 147 Z)

049 099 176 24 21 91 15 60 15 28 228 20
054 101 180 25 18 144 43 17 26 27 161 22
054 103 165 27 19 104 67 10 65 30 318 20

065 102 177 26 22 125 37 {11 31 28 218 2.3

80 J(LINES P27 & G17* LINES CL-02450 7.19 744 92 130 33
83 §IBP-4 C3 TLYF-88-2-1-2 CL-02450 7.03 7.03 80 128 041
92 (RCYA99-21)-B-B-25-1 CL-02450 6.87 7.10 88 125 33 63 048 106 175 26 24 79 10 67 26 29 169 20

SRR

108 JCML451 x CML287 | 7.79  B8.02 100 141 29 63 050 100 180 27 20 100 02 44 00 30 266 20
109 {CL-02450 xCML4s1 | 652 665 84 118 19 64 050 096 178 24 23 33 23 37 08 27 348 20
110 JLOCAL CHECK #1 551 570 71 100 34 63 0652 104 173 28 25 74 27 56 00 30 167 28
Check Mean] 6.60  6.79 27 632 05 10 177 27 23 68 17 46 03 29 261 22

Grand Mean] 582 6.2 50 634 05 10 176 26 23 58 33 53 50 28 202 22

LSD 5% 078 083 49 11 00 o0t 10 03 03 55 35 58 . 04 126

] oV % 16.15 08 14 65 119 53 166 164 126 114 106 1513 95 314 165
T F value Loc*Entry 1.08 10 24 12 08 19 07 08 06 06 08 . 11 10 .
T P(F>1) 0.18 - 06 00 00 10 00 10 10 10 10 10 . 03 06 .

I Number of locations} [ 5 6 6 6 6 6 6 5 &5 4 1 2 2 1

2.6 Combining ability and yield performance of tropical late yellow
early generation inbred lines (TSCLY02-19).

The objective of this activity was to estimate the combining ability of new early
generation yellow lines and select the superior lines for different uses, identify new
single cross combination for advance to stage 3, form synthetic OPV with the lines
with outstanding GCA.

68 tropical yellow late S4 lines were crossed with two testers heterotic group A
(CLO2450) and B (CML 451). 136 single crosses were formed in TL2002A. The 136
crosses, 2 RE checks and 1 seed industry check and tropical single crosses among
testers, were evaluated under a « lattice design 10x14. One row plots, five meters
long, 66,000 plants per hectare, two replications per site at six tropical locations:
Agua Fria and Cotaxtla, Mexico, La Maquina, and Zacapa, Guatemala and Turipana,
Colombia, and Rampur, India.

The ANOVA showed highly significant differences for yield and other agronomic traits
such as ear rot and plant height, across and at individual locations. Locations X
hybrids interaction was highly significant, statistical difference reflecting GxE
interaction.

The mean yield trial at individual locations was 7.0 ton/ha at Agua Fria, 7.3 t/ha at
Cotaxtla, 1.0 t/ha (low yield due to a heavy drought and strong corn stunt damage)
at La Maquina, 6.1 t/ha at Turipana, Colombia, 7.1 t/ha at Zacapa, 6.3 at Rampur,
India and 6.7 across five locations excluding La Maquina.
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Best yielding hybrid at individual locations: (RCYA99-20)-BB-56-1 x CL-02450 = 9.6
t/ha and RCYA99-21)-B-B-47-2 XCML451 = 9.5 t/ha at Agua Fria.

(RCYA99-20)-B-B-47-2xCL02450 = 8.9 t/ha at Zacapa, Entries 114 and 113 topped
the trial with 8.2 and 7.7 t/ha at Turipana, Colombia, Entries 68 and 56 showed the
highest yields at Bihar, Entries 35 and 116 topped the trial at Cotaxtla. All these
hybrids outyielded the local checks at individual and across sites. They also showed
resistance to ear rot and lower lodging than the checks (Tables A29 to A35).

(RCYA99-20)B-B-26-3xCL-02450) and (RCYA90-20)-B-B-42-1xCML451 topped the
trial across five locations with 8.0 t/ha, yield 23% superior to the checks and showed
resistance to ear rot. 8 hybrids outyielded the checks and showed resistance to ear
rot (Table 8). 12 yellow lines were classified as Heterotic Group “A” and 17 as
Heterotic Group “B”. 9 lines were classified as “A&B"” and showed positive GCA
(Table 9).

Table 8. TSCLY02-19 Top eight early generation tropical late yellow lines across five
locations in 2002B

Ent Yield 1 Yield Bck Bck Erott Sik Earht #Ear Mo Pit Ear Ridg Sidg BH Ear Pit
no Pedigree t/ha ttha % % % days Pitht #Plt % asp asp % % % # #
“91 [RCYA99-20)-B-B-263 x CL-02450 7.80 802 104 123 27 67 055 102 180 24 20 134 27 00 23 23
114 JRCYA99-20)-B-B-41-1  x CMLA45I 7.70 809 103 121 48 66 051 097 193 23 18 7.8 06 00 21 22
116 |(RCYA99-20)-B-B-42-1  x CML451 766  7.94 102 120 35 66 052 097 192 22 22 34 17 13 22 23
121 [(RCYA99-20)-B-B47-2  x CL-02450 7.64 7.2 102 120 11 66 058 105 180 2.8 20 88 106 00 23 22
131 [(RCYA99-20)-B-B-56-1  x CL-02450 763 768 102 120 06 66 053 098 180 25 21 7.5 27 00 22 23
15 [RCYA99-17)-B-B-1a-1  x CL-02450 760 7.62 101 118 04 67 055 103 176 24 22 27 126 08 22 22
"117 JRCYA99-20)-B-B42.2  x CL-02450 753 771 101 118 23 67 053 102 190 25 22 13 34 13 23 23
122 JRCYA99-20)B-B47-2  x CML451 750 7.93 100 118 54 67 050 104 177 27 21 11 34 00 23 22
137 JCML451 x CL-MDRYOI | 747  7.27 96 113 13 66 048 103 182 22 20 14 17 51 22 22
138 JoMLas x CML287 748 762 100 118 18 66 052 105 185 24 19 17 23 16 22 21
“139 |cL-02450 x CMLA451 682 696 91 107 20 66 054 096 191 23 21 00 13 06 21 22
7140 JLOCAL CHECK #1 6.37 654 85 100 26 66 054 106 183 28 23 45 60 14 22 21
Check Mean| 6.96  7.10 19 669 05 10 185 24 21 18 28 22 219 216

Grand Mean] 654  6.78 34 661 05 10 181 24 23 37 26 17 214 21.7

LSD S%| o0.88  o0.91 36 12 00 01 14 03 03 65 39 31 24 22

vV % 14.09 112 14 714 112 38 171 187 116 108 85 122 97

F value Loc*Entry 117 06 23 08 07 49 06 07 08 06 07 11 14

] P(F>f) 0.03 10 00 08 10 00 10 10 09 10 10 01 00
Number of locations 5 4 [3 5 5 5 5 5 4 4 3 55
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Table 9. TSCLY02-19 Estimation of GCA for early generation tropical late yellow lines across six locations in 20028

E€nt Yield Yield Differ. Bck GCA Erott Ant Sik Pitht Earht Earht #Ear Mo Erott PIt Ear Ridg Sidg BH Ear Pt Fus HM CSS Dis Rust

no Pedigree CL-02450 CML451 % % days days ASt cm cm  Pltht #PIt % 1.5 asp asp % % % # # % 15 % 1.5 1.5
(RCYA99-20)-B-B472 ’ 667 685 048 107 TT092 37 "66 65 04 227 125 055 095 17.4 188 56 08 21 22725 29 321 27 35
(RC?Abb ibjh B421 651 675 025 105 079 66 65 04 215 117‘""6"54 056"73’&"?6 2 3’2”7139 20 22 12 26 380 27 25
(RCYA99-20)-B-B-47-1 S 649 855 006 103 068 45 66 65 05 223 119 054 095 174 144 27 22 103 20 38 20 22 04 29 2861 29 33
(RCYA99-21)-B-B-18-1 S "653 7633 020 99 059 63 85 63 -02 221 119 054 0062 173 188 26 24 10 111721 24 708 27 238 26 31
(RCYA99-20)-B-B-16-1 o 7820 662 042 101 057 42 66 64 00 222 122 055 088 175 171 26 23 183 54 46 20 20 78 30789 28 38
(RCYA99-2 20) B.-B-41-1 T 581 7688 407 99 050 53 66 65 02 227 125 055 090 182 146 27 23 135 9 )
(RCYA99-20)-B-B-162 . 620 644 024 100 048 44 66 65 05 220 117 053 080 183 157 29 24 187 59 65 20 22 18 30 323~
(RCYA99-21)-B-B-8-1 o 818 644 026 99 047 57 65 63 03 223 110 049 087 171 157 27 25 68 18 21 22 28 24 27 310 26 32
(RCYA99-21)-B-B-14-1 ' 659 7 5.92 067 98 5 64 04 229 116 057 095 172 1 24 45 07 75 A 28 252 30 34

Ts4 03 222 1 51 098 168 154 28 24 92 10 21 22 702 29 274 30 30
i 83 032217 052 091 169 176 28 25 38 22 59 21 23 51729 244 28 32
64 03 230 1267 055 094 178 133 26 22 75 22 58 20 21 45 28 323731 31

(RCYA99-21)B-B83 | &2 " E3 T Bai w4t
R -21)-E T i " 648 046 95

i T 652 588 084 98
(RCYA99- - 659 579 080 96 65 04 217 120 055 0890 183 171 28 24 19 23 206 20 22 04 286 299 30 28
(RcYA99- lija'é 5'1" o 635 7600 035 95 034 63 64 63 10 217 118 054 081 (7.7 187 28 25 93 44 67 20 22 08 27 260 26 31
RC nBB201 648 587 061 96 034 63 65 64 04 221 117 050 080 166 181 25 23 43 13 44 1922 02 27 280 28 28
(RCYA99-21)-B-B-10-3 5.81 648 067 99 031 27 86 63 07 216 112 052 080 176 155 28 24 22 14 269 21 23 0§ 27 /T 23 24
(i@ﬁ’g_zo)gg 3377 ] e2s T 585 030 89 026 120 €5 64 01 221 122 055 094 180 202 2 3 26 73 21723 02 31 M 3]

572 638 065 89 021 112 64 63 03 210 116 055 092 182 204 28 26 44 06 116 20 22 03 27 314 27 33
660 543 147 797 048 24 66 65 08 215 112 052 0.9

T181 157 27 24 76 12 44 20 21 36 28 aii 28 31

(RCYA99-20)B-B6-1 R 5.99 6.01 002 95 016 38 6 64 02 211 109 051 084 17.1 1.8 28 25 64 07 83 19 22 26 29 274 29 32
|(RCYA9S T 628 573 054 95 016 41 65 64 01 218 118 055 080 174 146 28 24 76 11 34 200 23 02 2
(RCYA99-21)-B-B-29-3 A 6.08 591 047 927 015 70 66 64 -01 218 110 050 097 167 1861 27 24 23 30 137 20 22

(RCYA99-21)-B-B-183 613 584 029 93 014 60 65 63 04 218 113 052 080 179 177 27 24 39 09 75 20 23 01 26 27
(RCYA99-8)-B-B-5-2 o 614 531 033 95 043 42 65 63 02 216 122 056 098 166 1.79 25 23 97 22 64 20 21 16 27 225 25 28~

656 536 120 94 012 65 64 08 225 123 054 0096 176 1.73 27 24 B2 64 90 20 20 18 28 417
6.03 587 0.16 95 041 38 65 63 00 214 120 056 060 174 183" 27 26 78 26 146 19 22 39 29 241 26 26
585  6.06 021 9% 041 28766 64 06 216 113 052 o088 171 1 24 0009 113 20 23 05 éé’ 275 26 28
584 6.00 015 90 008 81 66 65 07 216 117 054 090 17.2 154 27 25 83 18 '"7,1 20 22 00 29 350 2527

9-13).B-B-16-1

(RCYA99-21)-B-B-12-3 6.05 572 0.33 86 004 119 65 63 -01 222 111 050 088 171 18 28 25 3.4 O. 19722 07 28
- (Rcy,{'g’a 13)55;5|" o 572 77583 021 84 002 125 66 64 07 223 121 052’ 090 178 166 27 25 28 18 113 20 22 00 28 298

548 &M 062 91 004 45 65 64 01 214 109

(RCYA99- -21)-B-| B-48-1 2 19 722763

uicﬁo? -20)-BB-10-1 605 543 062 8 011 57 6 64 00 216 121 05 0 29 25 50 14 170 260022 10
(RCYA99-21).B-B-16-2 - 646 500 147 88 011 69 66 64 03 222 110 0194 175 145 26 25 44 06 80 19 20 02 28 37 25 28
~ | rcYaso-20)-8 e 569 571001 8 014 65 65 64 05 215 115 093 1737178 2446 15 105 20 21 68 28 255 30 34

(RCYA99-20)-B-B-31-2 T 552 588 036 90 014 48 5 64 05 209 116 055 091 180 191 2B 26 113 15 60 20 22 32 31 265 30 33

(RCYA95- -201B-B-171 T 540 595 85 "'loi?""*eﬁf’ﬁ'”éa 04 217 119 055 0.89 172 197 27 25 47 23 211 19 22 38 29 2 31

(RCYA99-20)-B-B-26-2 e 5.54 571 90 022 30 67 65 05 212 116 055 088 182 168 26 24 79 1.4 107 18 20 44 28 360 31 29
(RCYA99 .20)-B-B-32.1 642 481 90 0.2:!7w "66 65 06 227 118 052 089 174162 - 4 64 22 64 18 20 05 2.7 360 31 31
(RCYA99-21)-B-B-32-1 o 590 533 057 86 023 77 65 64 05 220 116 053 0.89 174 160 28 23 14 14 145 18 21 13 27 B 27 30
(RCYA99-201B-B8.1 564 543 045 87 027 54 86 65 04 215 115 053 062 180 182 29 25 102 32 239 18 23 03 27 385 31 9~
(RCYA9-13).B-B-10-1 5.98 54577084 82 028 106 65 64 06 215 121 056 088 172 188 29 25 16 54 60 19 22 00 28 289 27 30
(RCYA99-14)B-B-22.1 6.10 502 108 88 028 43 65 64 07 215 119 056 099 179 208 27 25 BB 40 265 18 21 72 28 381 28 27
(RCYAS9-20)-B-B-1-3 T 5.84 518 066 87 033 42 66 65 08 222 129 058 085 184 187 28 28 108 36 137 19 22 07 29 404 2B 31
(RCYA99-20)-B-B-30-1 T 5.40 557 0477 83 038 83 67 65 05 209 109 052 087 184 ‘1.74 27 24 43 23 210 19 21. 14 28 307 28 29
(RCYA99-20)-B-B-36-2 ) 5.43 552 7009 83 037 77 T66 65 08 223 119 053 085 180 189 28 26 89 06 63 18 22 32 30 339 31 30
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Table 9. TSCLY02-19 Estimation of GCA for early generation tropical late yellow lines across six locations in 2002B

Ent Yield Yield Differ. Bck GCA Erott Ant Silk Pitht Earht Earht #Ear Mo Erott PIt Ear Ridg Sldg BH Ear Pit Fus HM CSS Dis Rust
no Pedigree CL-02450 CML451 % % days days ASI cm cm Pltht #Plt % 1.5 asp asp % % % # # % 1.5 % 1.5 1.5
(RCYA99-21)-B-B-7-1 ) - KL 41765 64 1.0 “fo7 050 689 170 195 28 25 53 15 60 20 22 15 2§
(RCYA99.20)-B-B-111 - A 66 6404 T123 0%6 060 17.7 17928 25 125 28 58 18 20 02
CYA99-20)- B ’ 5 055 084 182 206 2.9 36 25 142 18 22 02 K
104 05 i7 20 03 2. 30
4795 12 7.9 19 227 30 31 40 T30
6 155 1.8 85 18 322 17 27 T3y
21 006 28 282 3
N 268 3T
‘32
85 04 217 29
66 08 217 23
(RCYA99-20)-B-B48-3 N 85 05 221 3T
Across ﬂye locations
(RCYA99:21)-B-B-20-2 I L XLE 8.15 7076 65 047313 107 7050 081 161 97 20 22 18
REYA A 5 0.67 85 03 217 80 15 20 03
(RCY A99-21).BB-10-2 54 85
(RCYA99-20)-B-B-55-1 620 105 88
(RCYA$9-21)-B-B-17-2 000 82 89 67 05 217
J(RCYA99T T T ’ 129 70 67 03 217 126
(RCYA99-21)-B-B-18-2 - o 6 B85 68 67 0.7 6 112 052 94
(REYA99-21)-B-B-7-2 T ) 85 &7 65 09 208 105 051 0385
RCY 75 68 67 05 217 {117 054 095
87 88 66 0.8 088 1
T37 JCMLA51 x CL-MDRYOI LXK L] 50 66 064 03 221 108 049 083 177 1. 3 Z3 31
138 JomLasi T - 6.47 00 B 64 65 64 06 235 7128 055 092 178 1.20 25 34
139 JcLi02450 B X CTMLAsH 5, ’ TTeq T 65 087 184 173 25 § 10 5 197227 00 26 244 25 327
140 §i.OCAL CHECK»i 7 B 566 TSR T BB B4 T 0.8 2297 1287 055 087 478461 TI0 Z5 6248 27207 203 31313030 32
Check Mean ~6.04 =57 ob B4 08 225 121 084 007 170 148 27 23864 23 11319 22 02 29 313 28 IsT
] Grand Mean] 581 T2 657 841 04 2182 1163 05 09 176 18 28 25 74 23 106 193 216 18 28 308 28 30
T A TUTTTTTEATT12 70 06 rs vz 0601 14T 33 16§ P T H
T 127714 3474779 T 13 36 137 121
o A7 T RN ) 08 50 PR
) T PIFST) 0.02 0.0 R
T Nimber 6f locationy 8T - 6 I B
[ Neo Sel Location Country Local Check #1 1]
1 1 Agua Fria México CML287 x CML4t3
2 2 Zacapa Guatemala (L-133 x LSA-297)
3 3 Turipana Colombia P-3041
4 4 La Maquina Guatemala HB-48
5 5 Kanpur India not identified
5 6 Coftaxtla México CML433 x CL-02844
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2.7 Combining ability and hybrid yield performance of tropical
late white advanced inbred lines (TSCW02-10).

51 advanced testcrosses, three single crosses and one check were included in an
alpha lattice 5x11 design with two replications and were evaluated at six locations:
Agua Fria and Cotaxtla, Mexico; Zacapa and La Maquina, Guatemala; Turipana,
Colombia and Bihar Dholi, India. The objectives of this work were to estimate the
combining ability of the new lines, identify new single cross hybrids and potential
females for TWC hybrid combinations and lines with good CGA to be used as males in
TWC hybrids and to form synthetic varieties. Highly significant statistic differences
were detected at individual and across locations. The interaction hybrid x location
was not significant reflecting the importance stability of performance of some
hybrids, trial mean vyields: 6.1 t/ha at Agua Fria, 9.1 t/ha at Zacapa, 6.6 t/ha at
Turipana, 5.1 t/ha at Las Vegas, 9.7 t/ha at Dholi, 8.0 t/ha at Cotaxtla and 7.4 t/ha
across locations.

Table 10 shows the performance of the eight top single cross hybrids yielding from
8.2 t/ha to 8.92 t/ha, 12 to 23 % more yield than the seed industry checks. All
hybrids showed resistance to ear rot while CML442XCML444 presented 13% ear rot
damage. The best performing hybrid CL04368 x CL-SPLWO04 10 t/ha, 34% more
yield than checks and CML247xCML254. This hybrid demonstrated good stability
ranking first across locations (9.78 t/ha) and first Agua Fria, Zacapa and Cotaxtla,
fifth at Turipana, eighth at Las Vegas, Guatemala, and the maximum yield was at
Cotaxtla (11.7 t/ha) and 9.7 t/ha across locations. Other stable hybrids were: Entries
59, 60, 104 with the highest yield of 13.3 t/ha at Dholi and 8.7 t/ha at Turipana,
Colombia, 10 t/ha at Zacapa and yielded 8.9 t/h across locations. All hybrids showed
also resistance to ear rot. The 10 hybrids with superior performance plus the best 3
at individual locations, which are not in the top across locations, will be tested in the
third stage trial and internationally in CHTTW in 2003 and 2004 respectively.

Combining ability estimates were performed on the bases of NC design II using 10
females x 5 males mating desigh and 13 x 3 under a line by tester model analysis.

Superior lines with good GCA are L,=0.57, L3=0.354, L,=0.254 and L,,=0.54. These
lines will form a new synthetic adding CML448 and CML449.

Same lines can be used as in TWC combination using female single crosses heterotic
group "B".

Best SCA: L;; X Lsand Lg X Lis, L3 X L34, Ls X Lys and L, x L;s can be used as females
in TWC hybrid combination (Tables 11 and 12).

Tables A36 to A42 show the performance of all hybrids at individual and across
locations.
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Table 10. TSCLWO02-10 Top eight tropical late white single crosses across six locations in 2002B
Ent Yield1 Yield Bck Bck Erott Silk Earht #Ear Mo Pt Ear Ridg Sldg BH Css
no Pedigree tha tha % % % days Plitht #Pt % asp asp % % % %

60 J(CL-04346°CL-02513)B6221-B  x (CML2T3°CML401)B-16-1-| 869 892 120 123 26 63 051 099 177 25 20 1.1 09 05 10
104 {(CML265*CL-00303)-ST*CML264)-B x CMLA49 866 892 119 122 29 61 052 106 186 28 23 159 04 02 52
59 |(CL-04346*CL02513)-B-62-2-1-B  x (CML273*CML401}B-28-1-] 833 8589 114 118 31 63 051 095 182 26 24 36 12 12 66

73 |CL-04365-LPSF7-1-2.2.2.2-BBBB-10 x (CML273°CMLAOI)-B-16-1-§ 848 849 112 116 37 63 055 100 183 27 26 BB 25 47 56

94 [CL04317°CML264)B21-1-3.B x CMLA449 816 839 112 115 28 60 050 1.18 186 29 23 46 03 14 6.0
99 |(CL-04317°CML264)B-15-1-B x CMLA49 808 832 111 114 29 61 048 097 178 30 23 101 16 00 62
83 |CMIL448=P21(MRRS)C1-430-1.B*10- x (CML273*CML401)B-16-1-] 8.04 827 111 114 27 63 048 099 188 25 22 25 02 06 54
87 JCML448=P21(MRRS)C1430-1-B*10- x CMLAS0 787 822 110 113 31 61 048 090 191 27 23 07 03 00 48
105 JCML247 x CML254 RE 727 748 100 103 27 63 053 084 202 24 22 41 45 12 25
106 JcMLaa2 x CML444 577 662 79 82 128 63 054 088 177 30 30 7.5 95 32 140
107 JcML264 x CMIL269 787 801 108 111 17 61 048 104 180 28 23 61 10 13 76
108 Jcloa36s” i x CL-SPLWO04 947 978 130 134 32 62 053 1.43 164 27 23 30 75 26
109 JLOCAL CHECK 1 676 692 93 9 23 62 051 100 197 28 24 141 64 16 24
7110 {LOCAL CHECK 2 707 736 97 100 39 62 054 101 190 30 27 190 46 22 80

Check Meary 7.37  7.70 44 62 052 100 185 28 25 104 48 28 62
B | Grand Mear] 7.10 7.4 47 62 050 098 187 28 26 75 24 40 66

LSD 5% 0.77 0.80 33 09 00 01 12 03 03 1

36 64 94

CV % 13.64 90 22 76 104 75 182 178 93 93 114 6396

) F value Loc*Entry 0.96 08 07 06 08 12 07 09 26 09 11 21
T - P(F>f) 0.67 10 10 10 10 00 10 10 00 08 01 00

Number of locationd 3 5 6 6 5 6 6 6 4 6 4 2
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Table 11. TSCLWO02-10. GCA and standard errors for grain yield for 15 late white tropical inbred lines.

Across six Locations. 2002 B

1. Grain yield and GCA values. Lines L1 -L10
L11 L12 L13 L14 L15 | MEAN GCA
L1 7.100 6.64 7.38 7.62 6.81 7.11 -0.350 L1 (CL-02159*CML247)-B-13-2-2-B
2 7.76 7.70 7.89 8.50 8.28 8.02 0.565 L2  (CML273*CML401)-B-16-1-1-B
| 13 | 801 775 779 819 732 7.81 | 0.352 L3  (CML273*CML401)-B-28-1-1-B
L4 6.99 7.49 7.50 8.11 7.14 7.44 | -0.016 14  (CML273*CML401)-B-35-1-1-B
LS 816  6.99 6.87 8.34 7.11 7.49 0.034 L5  CL-PWSDO4=PNvaBcoS/DFS301-B-2-B-2.B*4-B-10-10
6 | 794 653 689 827 692 | 731 | -0.152 L6  CL-RCWOl=[FNvaBco(S/D}aNPH-28]F32-B-1-B-1-2-B*7
w7 | 712 772 732 7,997)743.327 | 771 | o.2sa L7  CMLA49=CL-03214=P32(MRRS)F2C2-23-2-B*7-1-2-10
8 | 628 633 747 800 823 | 728 | 0181 L8  CML450=(SEGR-6-5-#xNPH28-1)-1.1-1-BB-5-2-B*12
TS 795 636 764 794 655 | 720 | -0am L9  P21{MRRS)F2(C2}-179-2-B*8-B-B
o | 749 674 714 693 733 | 712 | -0.33s | L10  P390bcoC3/247 F31-1-2-B-B
MEAN 7.48 7.03 739 800 7.41
GcA | 0.019 -0.434 -0.072 0537 -0.050 |
GCA St.error for L1 - L10 =0.138
GCA St.error for L11- L15 = 0.122
2. GCA values by locations
Loc ' Inbred lines
L1 L2 L3 L4 LS L6 L7 L8 L9 L10 GCA SE
LOC1 ]| -0439 0579 0447 0.171 0.247 0.401 0.019 -0.545  -0.287 -0.589 0.274
LOC2 | 0835 0613 0351 -0.051 0687 -0.269  0.481 0247  -0.839  -0389 | 0311
LOC3 | -0.513 0247 0.687 -0.125 -0.077 -0.249 0.011 0.185 -0.003 -0.165 0.264
LOC4 | -0.314 1184 -0.460 -0.540 0.238 -0.092  0.470 -0.606 0.664 -0.544 0.273
LOC5 ] 0114 -0.430 0360 -0.338 0.382 -0.728 0.372 -0.280 0.654 -0.110 0.316
toc6 § 0112 1194 0728 0788 -1272 0024  0.168 0090 -1214 0212 | 0377
2. GCA values by locations Lines L11 -L15
Loc Inbred lines
L11 L12 L13 L14 L15 }GCASE L1l  (CL-D4346*CL-02513)-B-53-1-1-B
LOC1 ] 0051 -0457 -0.102 0.404 0.208 § 0.183 L12  (CL-04346*CL-02513)-B-69-1-1-B
LOC2 | 0394 - -0.564 0.253 -0.017 -0.068 } 0.207 L13  (CL-04347*CL-04904)-B-55-1-B
LOC 3 [ 0102 0569 -0.307 0.443 0.534 | 0.176 L14  CL-04365=LPSF7-1-2-2-2-2-BBBB-10
LOC 4 | -0.675 -0.214 -0.125 0745 0.269 | 0.182 L15 CML448=P21(MRRS)C1-430-1-B*10-6-1-1-7-10
LOC5 | 0.584 -0.929 -0.454 0825 -0.028 | 0.211
LOC6 | -003¢ 0127 0305 0820 -1.217 |} 0251
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Table 12. TSCLWO02-10. GCA and standard errors for grain yield for 16 late white tropical inbred lines.

Across six Locations. 2002 B

1. Grain yield and GCA values.

Lines L1 -L13

L14 L15 L16 MEAN GCA
L1 7.72 7.25 8.09 7.69 0.204 | L1 (CL-04345*CL-274)-B-15-1-2-B
e | so 7.35 7.29 757 | 0.090 | L2 {CL-04345*CL-274)-B-113-2-1-B
L3 7.10 7.49 7.12 7.24 -0.246 L3 (CL-04346*CL-02513)-B-53-1-1-B
‘4 | 664 674 772 | 704 | 0446 | L4  (CL-04346*CL-02513)-B-69-1-1.B
L5 7.38 7.14 7.32 7.28 -0.204 L5 (CL-04347+CL-04904)-B-55-1-B
6 | 732 712 725 | 723 | w02m: L6  (CL-04347+CL-04904)-B-109.2-1.B
L7 8.20 6.78 -7.70 7.56 0.075 L7 (CL-04346*CL-02513)-B-62-2-1-B
L8 7.69 6.69 7.64 7.34 -0.142 L8 CL-RCW11=(NPH99xNPH101)-1-1-3-2-B-1-B-2-B*8
L9 7.62 6.93 7.99 7.51 0.029 L9 CL-04365=LPSF7-1-2-2-2-2-BBBB-10
L10 6.81 7.33 8.42 7.52 0.037 L10  CML448=P21(MRRS)C1-430-1-B*10-6-1-1-7-10
L11 779 718 840 | 779 | o.309 L1l  (CL-04317*CML264)-B-21-1.3-B
B L12 7.70 6.82 8.33 7.62 0.134 L12  (CL-04317*CML264)-B-15-1-B
BEE 7.21 7.55 8.92 7.89 |- 0.410 L13  (CML265*CL-00303)-87*CML264)-B-8-1.3-B
MEAN 7.48 7.11 7.86 '
GCA -0.001 -0.377 0.378
GCA St.error for L1 - L13 =0.174
GCA St.error for L14- L16 = 0.0639
2. GCA values by locations
Inbred lines
Loc L1 L2 L3 L4 LS L6 L7 L8 L9 L10 L11 L12 L13 ]JGCA SE
LOC 1 6.373 6.550 5.670 5.330 5.767 5.293 5.973 7.347 6.003 6.073  6.097 6.323  6.667 |} 0.359
ocz | ss00 8.823 9.533 8.177 9.100 8.813 9.263 8.380 8.097 9.140 10230 9.503  9.177 | 0.406
LOC 3 7.090 5.707 6.620 6.253 6.777 5.663 6.183 6.930 6.563 7.090  6.540  6.307  6.253 | 3*3745
LOC 4 5.727 4.030 4.497 5.857 4.850 5.277. 5.137 5.167 5.943 5817 5643 4540 5073 | 0.357
ocs | 9s63 11053 10000 8.503 9.210 10.287  10.067  9.190 9.750 9.743 9700 10.980 11.090 0 414
toce | 8a63 9270 7.007 8093 7.963 8053 8720 7023 8707  7.250 8537 8040 9093 | 0.493
2. GCA values by locations Lines L14 -L16
Inbred lines
Loc L14 L15 L16 GCA SE L14  {CL-02159*CML247)-B-13-2-2-B
LoC 1 6.368 5.552 6.419 0.146 L15  P390bcoC3/247 F31-12-B-B
LoC 2 8.730 8.749 9.530 0.166 Ll6 CML449
LOC 3 6.359 6.107 6.914 0.141
Loc4 | s.299 4.568 5723 | 0.146
LOC 5 9.786 9.342 10.495 0.169
LOC 6 8.342 8.113 8.079 0.201

The objective of this activity was to estimate the combining ability of new advanced
yellow lines, heterotic groups "A" and "B" and select the best for different uses,

2.8 Combining ability and hybrid yield performance of tropical late

maturing yellow endosperm advanced lines heterotic groups
"A" and "B"(TSLCY02-11).

identify new single cross combination for testing internationally and identify supenor .

lines to use as males in TWC hybrid combinations and synthetic formation.

14 tropical yellow late lines heterotic group "A" and 12 lines heterotic group "B" were
intercrossed in Design II Mating Design in Tlaltizapan 2002A. Only 147 crosses out
of the 168 were completed and the 147 plus 3 hybrid checks were included under a
15x10 alpha lattice design with two replication and evaluated at six locations:
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Cotaxtla and Agua Fria, Mexico; Zacapa and Las Vegas, Guatemala; Turipana,
Colombia and Bihar, India winter planting, representing the tropical lowland from 0
to 700 MASL. The combining ability estimates for yield were made under the NC
design II model, 12 female lines heterotic group A and 7 male lines heterotic
group B,

Hybrid yield performance at individual and across locations was good presenting high
mean vyield trials 7.1 t/ha, 8,0 t/ha, 6.0 t/ha, 4.6 t/ha, 8.1 t/ha and 6.5 t/ha at Agua
Fria, Zacapa, Turipana, Las Vegas, Bihar and Cotaxtla respectively and 6.7 t/ha
across locations. The most important limiting constraint to maize production in the
location with lower mean yield (4.6 t/ha) at Las Vegas Guatemala was ear rot with a
mean of 17% reducing the clean yield to 3.8 t/ha with r=-0.5 negatively correlated
with yield at this location, several hybrids showed resistance to this important
disease. The most important constrain that affected yield across locations, was root
lodging (22%) severely affecting Cotaxtla’s location, nevertheless, they were hybrids
that showed resistance to those limiting constraints. Yield potential at individual
location of the new hybrid vs. the local checks was impressive from 37% to 127%
more yield than the local check. 24 hybrids outyielded the seed industry checks and
trial mean yield with up to 29%, more yield or 2.0 t/ha. They also showed
resistance to ear rot while the check showed 6% rotten ears. Tables A43 to A49
show the performance of all hybrids at individual and across locations.

Table 13 presents the 8 best yellow endosperm hybrids that outyielded the seed
industry checks up to 30% or 2.5 more LSD's up to 1.9 t/ha. Some hybrids also
showed resistance to ear rot, tolerance to root lodging. CL-RCY17 x CML452 which
yielded 7.9 t/ha and ranked second across locations, CL-RCYX014 x CL02836:
ranked first across locations (8.4 t/ha), first at Zacapa, Guatemala (10.6 t/ha),
9.8t/ha at Bihar, India and 8.6 t/ha at Cotaxtla, Mexico.

The estimates of the additives (GCA) and non-additives genetic effects (SCA) play an
important role in hybrid breeding. Among the lines HG "A" six lines showed positive
and significant estimates L,= 0.52, Ly= 0.751, Lg= 0.122, Ly= 0.21 Lo = 0.41 and
L;,=0.58 t/ha, 1 to 7 times the SE for GCA, while in the group "B" 2 lines showed
positive and significant values for GCA: Lyj4= 0.58, L;g= 0.1, Ly7= 0.23, these values
are equivalent 2 to 6 times the SE for GCA.

SCA estimates positive and significant include crosses: L, x Lii, Lg4XLia, LsXLia,
Lioxlys, Loxbis, Laxlis, LexLis=, LoxL;i7, LizXLig. These values are equivalent to 1.5 to
3.5 times the SE to SCA effects (Table 14).

The single crosses mentioned above can be used effectively for TWC formation with
lines with good GCA considering the participation in SC combinations.

Synthetic formation should be made among the lines with good GCA within and
between heterotic groups. Superior hybrids in Table 13 and superior ones at
individual locations should be tested internationally and particularly in Asia and Latin
America.

The lines with good GCA should participate in new F, pedigree populations after
executing head to head analysis.

The yield potential of this yellow hybrid combination should be exploited extensively
since it is the third year in a row that we achieve those yields, similar to yields of
white hybrid combinations at individual locations. '
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Table 13.TSCLY02-11 Top nine tropical late yellow single crosses across six locations in 2002B

Ent Yield1 Yield Bck Bck Eroft Sik Earht #Ear Mo Plt Ear Ridg Sldg BH CSS
no Pedigree t/ha tha % % % days Pltht #Pit % asp asp % % % 1.5
12 JCL-RCYO14 x CL-02836 790 837 99 4130 57 63 056 1.10 186 36 22 228 41 189 41
108 JCL-RCY017 x CML452 788 7.86 97 126 23 62 054 099 192 33 19 45 83 34 140
113 |CL-RCYO15 x CML452 786 790 98 126 30 60 052 113 187 30 22 197 35 13 174
97 |CL-RCY018 x CL-02836 763 798 96 126 43 64 055 094 186 34 23 154 28 40 00
81 [cL-02450 x CL-RCY019 760 797 96 125 46 64 054 093 157 30 21 135 98 30 64
38 |CL-RCY015 x CML481 757 789 95 125 40 64 052 094 178 34 22 206 103 12 26
14 |CL-RCY014 x CML451 757 779 95 1425 28 64 050 1.07 197 32 22 103 01 51 109
26 [CL-RCYO17 x CL-02836 750 7.95 94 123 57 63 061 1.05 188 32 25 90 130 40 191
101 [CL-RCY018 x CML451 744 757 94 122 18 65 052 097 194 28 22 1556 00 03 22
47 JCMLas1 X CML287 7.05  8.41 100 131 55 63 052 099 200 30 21 106 28 03 01
148 JcML4st x CL-MDRYOI 686 723 88 113 50 63 047 102 180 33 26 153 32 49 195
149 JcL-02450 x CL-03618 743 734 980 117 27 63 054 095 188 29 25 308 09 05 06
150 JLOCAL CHECK #1 6.07 647 76 100 61 62 055 099 194 35 26 251 98 22 47
Check Mean] 7.01  7.36 28 63 052 098 191 32 24 227 42 20 62
Grand Mean§ 6.32 6.88 54 63 052 095 183 32 26 216 70 32 62
LSD 5%{ 073 0.76 42 10 00 01 13 04 03 139 74 50 97
CV % 15.53 90 13 76 126 72 153 197 117 142 104 985
F value Loc*Entry 0.34 07 25 07 06 14 07 07 10 08 08 13
P(F>F) 0.99 1.00 0.00 100 1.00 0.00 1.00 1.00 069 099 1.00 003
Number of locations 6 5 [ 6 5 6 5 [ 4 5 4 T2
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Tabie 14, TSCLY02-11. GCA and standard errors for grain yield for 19 late yellow tropical inbred lines.

Across six I:ocations. 2002 B

1. Grain yield and GCA values. Lines L1 -L12
L13 L14 L15 L16 L17 L18 L19 | MEAN GCA
t1 5.71 6.55 5.80 6.41 6.34 6.32 5.38 6.07 | -0.667 L1  (CL-02447*CL-02812)-B-15-1-1-B
L2 6.87 837 6.13 777 7.79 7.17 6.69 7.25 0.517 12 CL-RCYXI13 =(CL-03618*CML287)B-9-1-3-B
L3 | 583 7.22 7.22 7.04 6.85 6.85 6.68 6.81 | o.074 L3 (CL-02439"CML286)-B-1-2-2-B
L4 7.32 7.96 7.31 7.80 7.17 7.55 7.31 7.49 | 0.751 | 4 (CML285*CL-02410)-B-21-1-2-B
ts ] 6.00 7.52 683 59 599 703 5.12 6.35 | -0.388 L5 IBP-3C2TLYD-68-32-3-B
L6 [ 623 6.14 6.98 7.89 7.22 7.11 6.45 j 686 | 0.122 L6 CL-RCYX18=(CML285*CL-00356)-B-1-1-B
L7 | 599 7.14 5.44 4.99 7.07 5.60 558 | 597 | -0.766 L7  CL-RCY004=(CL-02432*CL02821)-B-7-B-5-2-1-B*6
8 | s87 752  6.87 7.24 723 718 59 | 683 | 0.096 | 13 CL-03618=P36CIHCE0-B-1-B711
L9 | 679 7.08 6.82 7.16 721 664 6.95 695 | 0212 | L9 CL-03622=P36(STE)C2-41-B*15
tio | 697 7.60 7.45 7.22 7.18 6.94 6.60 7.14 0.401 L10 CL-RCY011=(CGHG252-19-1-1F/R}-B*S
L1 6.92 7.48 6.00 5.50 6.08 6.49 2.17 5.81 | -0.932 L11  CL-RCY007=PIO3011F2-3-5-6-1-B*4
L12 7.06 7.25 7.74 7.03 7.52 6.68 797 | 7.32 | oss2 L12 CL-02450
MEAN | 6.46 7.32 671 6.83 697 679  6.07
GCa | 0275 0.581 -0.023 0.096 0.233 0.057 -0.670

GCA St.error for L1 - L12 = 0.109 GCA St.error for L13-L19 = 0.130

2. GCA values by locations

Inbred lines
L1 L2 L3 L4 LS L6 L7 L8 L9 L10 t11  t12 | GCASE
LOC1 ] 0766 0889 0217 0724 -0978 0381 -1.021 -0091 0295 0.344 0669 0675) 0311 |
LOC2 ] 0410 0.566  -0.357 0410  0.131 _ 0.224  -0.564  0.047 0.543 -0.312 -0.827 0.550 ] 0.269
LOC 3 | -0.647 0.384 0246 0705  -0.427  0.173  0.227  0.050 -0.456 0714 -0.442 0420 | 0.198
LOC 4 | -0.425 0.038 0.132  0.769 -0.229  0.167 0573  0.138 0079  0.662 -1.022 0264 ] 0.273
LOCS5 ] 0354 0.821 0.827 1226 -0497 -0.741 -1619 -0221 0.276 - 0943 -1441 0.781| 0.237
LOC6 | -1.399 0.401 -0.129  0.671  -0.330  0.527 -0.593 0.652 0.537 0.054 -1.189 0.800 ] 0.289

LoC

2. GCA values by locations Lines L13 -L19

Loc Inbred lines
L13 L14 L15 L16 L17 L18 L19 GCA SE L13 (CL-00344*CML29)-B-46-1-2-B
LOC1 ] 0313 0169 -0324 0024 0280 0755 _0.592 ) 0230 Ll14 CL-02836=P28C9F113-3-1-4-B*8
LOC2 ] 0452 0.420 0206 0314 0031 0225 -0.744 | 0.198 L15 CL-RCYX19 = (CL-00331*CML287)-B-6-2-3-B
t0C 3 ] -0.210 0.180 0415 -0.066 0222 0071 0471 § 0.146 L16 CL-SW002=5WI1(§)C11-14-1-3-3-B*6
LOC4 ] 0486 0562 0079 0511 -0.191 -0.600 0.126 | 0.202 L17 CML451
LOCS | -0.220 1203 -0.210  0.133  -0.117 0.850 -1.639 | 0.175 L18 DTPIYC6F234-2-#-2-2-3-2-BBB
LOC6 | 0.030 0952 -0.304 -0.339 1.175 0816 -0.699 ]| 0.213 L19 KSX3753F2-5-1-3-B*4

2.9 Hybrid yield performance of tropical late white lines crossed
to opposite heterotic group testers (TSCW02-12)

45 tropical late white inbred lines, heterotic groups "A&B” were crossed to the
opposite A&B testers.

The 45 advanced testcrosses, four single crosses and one check were included in an
alpha lattice 5x10 design with two replications and were evaluated at six locations:
Agua Fria and Cotaxtla, Mexico; Zacapa and Las Vegas, Guatemala; Turipana,
Colombia and Dholi, India. The objectives of this work were to identify new single
cross hybrids and potential females for TWC hybrid combinations and lines to be
used as males in TWC hybrids and form synthetic varieties. Highly significant statistic
differences were detected at individual and across locations.

The interaction hybrid x location was significant reflecting the importance of the GxE
interaction.
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Trial mean yields varies from Agua Fria 6.6, Cotaxtla 7.2, Zacapa 10, Las Vegas 5.8,
Turipana, 5.7 and Dholi, 13.0 t/ha. and across locations 8.0 t/ha.

Table 15 shows the performance of the ten top single cross hybrids yielding from 10
t/ha to 8.7.t/ha, 13 to 32% more yield than the seed industry checks. All 10 hybrids -
showed resistance to ear rot while CML442xCML444 presented 13% ear rot damage.
The best performing hybrid CL-RCW53 x CML449 yielded 9.5 t/ha, 24 % more yield
than checks and CML247xCML254. The RE CL-04368xCL-SPLWO04 yielded 10.1 t/ha
across locations and demonstrated good stability ranking first across location and
first Agua Fria, Zacapa and Cotaxtla, fifth at Turipana; eighth at Las Vegas,
Guatemala and the maximum yield was at Cotaxtla and Dholi (13 t/ha), at the last
location hybrid
CL-RCW63xCML448 yielded 18.1 t/ha, 74 % more yield than the best check. Other
stable hybrids were: Entries 8, 2, 28 with yield of 15.5 t/ha at Dholi and 8 t/ha at
Turipana, Colombia, 10.5 t/ha at Zacapa, 10.8 t/ha at Cotaxtla, and yielded 9.5 t/h
across locations. All hybrids showed also resistance to ear rot. The 10 hybrids with
superior performance plus the best 3 at individual locations, which are not in the top
across locations, will be tested in the third stage trial and internationally in CHTTW in
2003 and 2004 respectively.

Superior lines will form a new synthetic adding CML448 and CML449. Same lines can
be used as in TWC combination using female single crosses heterotic group A and "B"
from trial 10.

Tables A50 to A57 show the performance of all hybrids at individual and across
locations.

The 10 hybrids with superior performance plus the best 3 at individual locations,
which are not in the top across locations, will be tested in the third stage trial and
internationally CHTTW in Africa in 2003 and 2004 respectively.

Table 15. TSCLWO02-12 Top ten tropical late white single crosses across six
locations in 2002B

Enﬂ Yieild 1 Yield Bck Bck Erott Sik Earht #Ear Mo Plt Ear Rldg Sldg BH Fus HM
no Pedigree t/ha t/ha % % % days Pitht #Pit % asp asp % % % % 1.5
"3 [cL-0a3ss x CLSPLWo4 | 983 1041 126 132 28 57 053 123 174 29 25 140 38 55 00 35
8 fcL-rcwss x CML449 920 953 118 124 34 57 050 089 178 26 23 263 03 80 00 28
11 [cLrCWs4 x CML449 9.04 925 116 122 23 57 048 104 182 29 23 379 21 54 123 35
16 JcLRCws4 x CML449 884 919 113 119 38 58 054 101 19.0 2.8 23 348 32 04 137 32
1sfcLRCwss x CML449 883 936 113 119 57 58 056 116 192 30 25 290 22 00 158 32
7 [cL-rcweo x CML449 864 877 110 116 15 57 054 098 175 30 26 217 36 05 193 28
5 [CL-RCWs1 x CML4a% 861 881 110 116 33 56 055 088 191 30 21 238 79 26 215 30
19 JcL-RCws2 x CML449 857 884 110 115 30 58 052 099 183 30 2.5 322 16 00 68 32
10 feLrews? x cMLe49 | 847 882 108 114 40 57 053 108 196 30 25 273 65 03 161 26
17 [CL-RCWSS x CML449 8.44 895 108 114 57 58 058 106 201 31 25 341 21 0.0 80 22
1z[cLRewss x CML449 837 871 107 113 40 57 051 107 176 29 26 242 49 20 108 32
47 [cMLa32 x CMLadd 654 752 84 88 131 59 054 088 173 32 32 177 78 12 74 29
_agcMLass x CML449 724 748 93 97 33 57 047 092 193 31 25 258 31 20 21 27
as femL2er x CML254 RE] 782 8413 100 105 38 58 055 099 201 23 25 179 29 06 68 28
50 JLOCAL CHECK 1 743 778 95 100 45 58 052 097 187 30 26 235 83 13 21 30
Check Mear] 7.26  7.73 62 58 052 084 1898 28 27 212 56 13 45 28
Grand Mean] 7.58 8.0 52 57 050 086 191 29 26 220 34 31 71 29 -
sD sw| 1.07 1.2 40 09 00 041 16 04 04 140 47 55 . .
CV % 13.68 108 20 70 117 52 167 194 139 116 107 973 91
F value Loc*Entry 162 08 10 07 07 41 11 08 10 08 10 . .
P(F>f) 0.00 10 05 10 10 00 02 10 06 08 06
Number of locationd 6 5 6 6 5 6 6 6 4 5 4 1 1
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2.10 Hybrid yield performance of tropical late maturing yellow
endosperm lines with opposite testers (TSCY02-13).

The objective of this activity was to identify new single cross combinations for testing
internationally, use as females and identify superior lines to use as males in TWC
hybrid combinations. '

41 yellow lines were crossed to the opposite testers, 41 single crosses, two tropical
single crosses RE and two seed industry testers were evaluated under a « lattice
design 5x9. Two row plots 66,000 plants per hectare, two replications per site at six
tropical locations: Agua Fria and Cotaxtla, Mexico; Las Vegas, and Zacapa,
Guatemala; Palmira, Colombia and Ludhiana, India.

The ANOVA showed highly significant differences for yield and other agronomic traits
such as ear rot and plant height, across and at individual locations. Locations x
hybrids interaction for yield, was not significant.

Mean yield trial at individual locations varies: 7.2 at Agua Fria, 7.6 at Zacapa, 5.5 at
Turipana, 4.6 at Las Vegas, 8.8 at Ludhiana, 7.0 at Cotaxtla and 6.8 t/ha across
locations. The maximum yield 11.7 t/ha was detected at Ludhiana, India (Tables
A58 to A64).

CL-RCY 007xCL-02450 topped the trial across six locations and showed good stability
in the tropical lowland locations ranking first at Ludhiana (11.7 t/ha), and in the first
10% in all locations. At Turipana this hybrid yielded 6.8 t/ha and outyielded
Pioneer 3041 with 46% more yield.

Table 16 shows the yield performance of the best 7 hybrids that outyielded the best
local checks across six locations. Seven hybrids were superior in yield from 0.84 to
1.5 t/ha or up to 2 LSD’s. Best performing hybrids also showed resistance to ear rot
and root lodging damage while the check showed 7% and 15% ear rot and root
lodging respectively. Best performing hybrids should be tested in Asia and Latin
America. Female lines in Entries: 2, 31 and 27 will form single crosses to be used as
females in TWC hybrids using CL-02450 as male. Best parent lines will form
synthetic varieties. :
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Table 16. TSCLY02-13 Top eight tropical late yellow single crosses with opposite testers
across six locations in 2002B

Ent Yield 1 Yield Bck Bck Erott Sik Earht #Ear Mo Plit Ear Ridg Sidg BH Fus HM CSS
no Pedigree ' t'ha tha % % % days Pitht #Pt % asp asp % % % % 15 15
2 [CL-RCY007 x CL-02450 769 805 112 127 45 67 051 097 192 27 26 es 81 74 04 30 74
:;(CML-ZW‘m‘;I;m—EE:mﬁ‘O,_754 771 110 124 22 68 057 095 199 30 25 15 106 05 36 33 68
27 [BP4(TYFIC2S1-66-1-2-1-B-B-B  x CL02450 7.42 71;9_777'13;”71;; 5;; se'wosis 094 193 26 23 80 7»1970779.‘577”2.4”3.79 21
24 PZEEIIBQlgﬂziﬁgﬁm?a(ur §4o B 7.80 108 122 51 70 0853 109 214 29 21 28 23 22 29 20 88
7 (CML 285°CML27)-B831-B-B x CML4S! | 738 777 108 121 52 67 047 098 190 30 25 12 08 02 37 27 63
79—(CML-285‘EML-283)-B434-1-3- x CMLA451 726 736 106 120 13 68 051 084 187 31 27 21 23 04 31 33 81
?@CHFGG-J-EH-B x CL-02450 l:a 740 103 {17 43 68 048 091 210 29 23 81 62 00 06 21 60
42 JCMLASY x CL-02450 749 794 110 124 56 68 050 084 205 31 25 98 41 06 00 24 74
—4:TCME8_7¥'# x CML4sE 684 727 100 113 59 68 050 090 204 28 25 35 43 07 05 30 53
44 JLOCAL CHECK 1 B 607 649 89 100 66 67 051 104 190 36 27 1;;; 4Eﬁ 00 38 138
ss |[LocaLcreck 2 603 647 88 899 68 67 051 0985 190 29 24 31 40 13 27 11 70
Check Mean] 661  7.04 62 68 051 096 198 31 25 78 53 16 08 26 84
Grand Mean| 644  6.79 52 68 051 093 195 29 26 51 42 18 34 28 109
LSD 5% 0.81  0.84 32 09 00 01 14 03 03 83 49 40 9.3
CV % 14.60 83 14 62 130 74 158 151 102 109 98 1304 11.0 757
T F value Loc*Entry 1.10 08 13 09 06 15 07 09 23 09 05 . . 06
1wl ez 08 01 0s 10 00 10 08 00 07 10 . . 10
Number of locations 6 5 6 6 6 6 5 5 5§ 5 4 1 1 2

2.11 Yield performance of tropical white single cross hybrids
(TSLWO02-01).

50 new tropical single cross hybrids formed with the combination of lines selected
from advanced testcrosses trial evaluation were tested at six locations in Mexico,
Guatemala, Colombia and India.

The ANOVA showed significant differences for yield and agronomic traits at individual
locations and across locations, mean yield varies from 5.3 t/ha at Las Vegas,
Guatemala and Turipana to 8.9 t/ha at Bihar, India, at Cotaxtla, and Agua Fria,
Mexico, mean yield was 7.3 t/ha. Zacapa also presented high mean yield 8.7 t/ha.
The interaction locations x hybrids for yield was statistically significant showing
nevertheless, the importance of GxE interaction of hybrids.

CL-021103xCML449 vyielded 8.8 t/ha across six locations and performed first across
locations at Zacapa, Las Vegas and Turipana; fourth at Agua Fria and Cotaxtla, and
sixth at Bihar (Tables A65 to A71), showing adaptation to the tropical environment.
This hybrid outyielded seed industry local checks with 30% more yield and resistance
to ear rot and some hybrids also showed tolerance to root lodging and yielded 23%
more than the RE CML247 x CML254. Eight more hybrids outyielded checks
(Table 17), Fig. 3. Table 17 shows the performance of the best 8 hybrids. Single
cross hybrid CL-021103 x CML449 yielded 8.8 t/ha, 52% more than CML442xCML444
Low N check. Eight hybrids outyielded the Low N check hybrid and should be tested
in Africa in AMS project. Best 10 hybrids will be tested internationally in 2003 and

2004 in CHTTW they also offer potential for African lowlands and mid- altltude under
stresses.
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Table 18. TSCLY02-02. Mean for different traits across eight environments

29

Ent Yield Ant Sik Pltht Earht Mo Erott Erott Pitasp Earasp Rldg Ridg Sldg Stkidg BH BH Fus Stunt PP BM Vlrus EPP
no Pedigree tha days days ASI cm cm % % 15 15 15 % 15 % 15 % 15 % % 15 15 % %
22 [CML-287 x CML-451 66 56 57 -11 247 129 13 43 21 25 24 159 10 13 15 16 16 00 11 28 23 o 088
5 JCL-RCY0011 x CML-451 § 61 53 54 12 224 109 133 70 16 24 24 88 10 09 10 08 15 00 00 28 28 258 083
11 |cML451 x CL-SW002 61 55 56 -1.8 224 114 124 48 24 21 23 35 10 32 15 13 14 00 00 30 30 94 084
2 [CL-RCY008 x CML-451 60 54 55 09 224 114 126 49 21 25 23 94 10 92 20 07 14 00 1.0 33 33 171 089
20 JCL02455 x CML226 ~ } 59 54 56 -12 263 128 138 27 18 28 22 278 10 95 20 22 16 31 00 30 30 137 085
4 |CL-RCY00IT x CL-02450 | 59 54 55 14 233 123 136 57 28 25 26 124 10 13 15 163 18 11 43 28 28 308 081
3 JCL-RCY009 x CML451 | 57 53 55 1.7 220 114 121 64 23 27 26 51 10 35 10 26 14 32 11 33 38 345 087
21 fcML452 x CML-287 | 57 53 54 05 238 124 126 29 19 27 23 176 10 19 20 32 15 00 11 30 30 220 097
23 JCML451 x CL-02450 | 56 56 S8 -1.8 225 118 133 22 18 23 26 05 10 38 25 08 14 21 10 23 23 166 080
18 JCL-02838 x CML451 | 55 56 58 -16 i {37 60 18 25 26 50 10 12 20 00 14700 32 25 25:)?1‘_?15’,@-@1,
15 JCL-G2621 x CMLA4SI 55 56 57 A 124 8 28 ) 6 ) 0.79
"6 JCL-PY39i04 x CML-451 | 54 54 56 119 1 18 1. 3 0.83
16 JCL-PY39i02 x CML451 | 54 83 54 47 223 108 122 S0 20 9 . " 0.86
7 JCLSCBY03 x CML451 | 54 55 87 20 221 112 137 48 18 24 27 A 18 5 0.85
12 JEMi451 x CML454 54 55 55 7 103 125 32 18 ~ 22 25 1. 0.82
14 |CL-DTPY03 x CML-451 | 53 54 55 114 133 57 25 25 34 0 2 . . 00 11 3 082
o ICML45T x CL-03843 | 53 54 56 1.9 232 113 124 45 "21 26 25 156 10 37 30 00 14 00 00 33 086
8 fCL-G2621 x CML-413 53 56 57 -14 232 133 138 44 24 26 28 92 10 31 10 11 16 00 00 33 0.88
10 JCML451 x CML413 | 52 56 58 16 230 122 132 25 18 25 25 44 10 14 25 16 16 00 10 28 0.80
17 JCL-PY39103 x CML451 | 62 53 55 15 225 111 122 98 21 26 30 32 10 15 15 83 19 20 00 33 70.76
1 JCL-RCY007 x CML-451 | 52 55 56 -18 221 110 130 5. 26 100 10 30 20 33 13 00 10 28 4 078
19 JCL-G2609 x CML287 | 48 55 56 -1.0 241 128 139 27 27 103 10 38 10 77 19 00 64 40 080
13 JcL-02836 x CML413 46 55 57 19 233 133 133 57 25 31 31 182 10 42 15 165 23 94 00 35 0.83
24 JLocalCheck  — ['55 53 54 12 233 126 133 23 19 26 24 223 10 32 30 66 16 00 00 33 3 3 0.92
‘25 JLocal Check 54 53 54 11 226 122 128 33 19 25 23 31 10 50 15 55 18 00 00 28 25 202 085
__ CheckMear§ 55 53 54 -11 230 1240 130 3 19 26 23 127 10 41 225 61 17 00 00 30 29 197 089
 GrandMeand 55 54 56 -14 230 29 165 34 16 10 11 30 29 165 084
__ LSD5%f 094 11 12 169 B _
o V% 133 16 17 89 o
Fvalue Loc*Eptry 169 15 16 0.7 o
~ p(F>nj 000 001 000 099 -
Number of location 8 8 8 8 6 1 3 4 1 1 1 1 1 8
{_No Country Location i
1 Colombia Villavo
2 Venezuela Maracay, Estado Aragua
3 Venezuela Villa de Cura, Aragua
4 Guatemala Las.Vegas, Tequisate
5 Mexico Agua Fria
6 Mexico Cotaxtla
7 India Jalna
8 Vietnam Binh Duong



Table 19. CIMMYT Mean for different traits across environments (TSCLY02-02)

No. Locations: 8
” Overall means
Ent.|Entry Name South Central America, Asia
No. America North America Grain Days { Plant
yleld to silk | ht (cm)
tha
7 2 3 4 5 ;3 7 K:]
22 |CML-287 x CML-451 27 6.8 44 54 74 74 109 75 6.6 57 247
5 |CL-RCY0011 x CML-451 23 3.8 6.1 5.0 8.7 7.3 9.2 6.4 6.1 54 224
11 |CML-451 x CL-SW002 2.1 5.7 5.0 3.9 7.0 71 100 7.7 6.1 56 224
2 |CL-RCY008 x CML-451 1.7 5.0 5.0 4.9 7.2 6.7 9.9 7.8 6.0 55 224
20 |CL-02455 x CML-226 2.1 5.2 43 4.9 7.3 7.2 9.8 6.8 59 56 263
4 ICL-RCY0011 x CL-02450 1.7 4.8 7.3 5.0 55 7.8 8.7 6.1 5.9 55 233
3 |CL-RCY009 x CML-451 1.6 46 4.8 4.2 6.9 7.3 8.7 7.7 57 55 220
21 |CML-452 x CML-287 25 43 21 49 76 7.0 9.5 74 5.7 54 238
23 |CML451 x CL-02450 2.0 4.8 1.6 3.9 77 9.1 104 51 56 58 225
18 |CL-02838 x CML-451 2.2 46 27 4.2 58 7.3 9.7 7.3 55 58 235
15 |CL-G2621 x CML451 1.1 5.7 1.2 5.1 53 74 107 741 55 57 238
6 |CL-PY39104 x CML-451 1.1 5.0 1.1 5.3 7.1 8.4 8.9 6.6 54 56 230
16 |CL-PY39102 x CML-451 1.6 54 24 4.8 74 68 8.0 7.0 54 54 223
7 |CL-SCBY03 x CML-451 1.2 4.8 2.0 3.8 8.1 8.8 9.4 5.0 54 57 221
12 {CML-451 x CML-454 23 5.9 1.9 4.7 74 74 7.7 57 54 55 217
14 |CL-DTPY03 x CML-451 2.1 44 27 4.4 78 76 7.8 6.0 5.3 55 224
9 |CML-451 x CL-02843 1.8 40 2.3 4.1 69 76 9.6 6.4 5.3 56 232
8 |CL-G2621 x CML-413 2.1 3.9 1.0 5.8 73 76 7.7 6.7 53 57 232
10 |JCML451 x CML-413 24 3.1 16 55 74 7.2 8.8 5.9 5.2 58 230
17 |CL-PY39103 x CML-451 1.6 5.7 1.7 3.8 5.2 74 9.5 6.7 5.2 55 225
1 |CL-RCY007 x.CML-451 1.9 47 2.1 44 6.0 7.0 8.2 7.2 52 56 221
19 |CL-G2609 x CML-287 21 47 21 4.5 30 68 8.8 6.5 4.8 56 241
13 |CL-02836 x CML-413 1.3 3.9 1.3 4.3 6.7 6.7 7.3 5.3 4.6 57 233
24 iLocal Check-1 25 54 3.9 3.8 7.1 7.2 6.9 7.3 5.5
25 |Local Check-2 1.8 2.5 3.9 3.9 7.0 7.8 8.7 7.4 5.4
MEANS - 19 48 29 46 68 74 9.1 6.6 55
CV.% 18 23 23 15 15 11 5 7 15
No. Country __Location
1 Colombia Villavo
2 Venezuela Maracay, Estado Aragua
3 Venezuela Villa de Cura, Aragua
4 Guatemala Las Vegas, Tequisate
5 Mexico Agua Fria
6 Mexico Cotaxtla
7 India Jalna
8 Vietnam Binh Duong
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Table 20. TTWCWO02-03. Mean for different traits across seven environments

Ent PIit Ear Ear Stem Com. Bare

Yield Ant Silk ht ht Mo Erott Erott Pt asp. Rldg Sldg BH BH Pt Fus Stunt EnH PP. BM. Vius EPP borer rust Curv. tips
no Pedigree VYha days days ASI cm cm % % 1.5 asp 1.5 % % % 1.5 # % % 15 15 15 % % 1.5 1.5 1.5 %
5 K(CML-449 x CML-448) x CL-PWSDO05 57 54 54 -03 241 129 16 114 18 32 27 226 63 57 25 411 31 00 28 35 26 187 098 15 1 3 262
18 [(CML-448 x CL-02199) x CML-449 §6 52 52 061 222 114 161 75 15 36 26 242 76 15 20 417 34 00 20 30 23 193 092 15 10 25 211
4 R(CML-449 x CML-448) x CL-PWSDO03 56 54 54 01 241 122 168 110 19 32 25 220 52 36 30 413 20 00 30 35 23 143 08 15 10 30 151
7 §(CML-449 x CML-448) x CML-450 54 53 53 04 227 117 157 96 16 29 28 184 79 15 30 406 10 00 20 30 25 202 094 18 10 20 196
3 J(CML-449 x CML-448) x CL-RCWOI 54 53 53 03 226 108 165 93 18 34 26 157 24 27 25 422 00 00 28 30 25 254 085 13 10 30 88
2 J(CML-429 x CML-448) x CL-RCW08 53 54 54 02 231 133 155 65 20 32 28 183 68 52 25 414 00 31 25 33 23 181 091 13 10 20 6.4
16 J(CML-449 x CL-RCWO!) x CL-RCW08 53 54 54 04 228 124 143 106 19 35 29 227 94 44 25 412 11 21 28 38 26 165 080 10 10 25 85
15 JcML-449 x cL-RCWOI 52 52 52 -03 221 110 163 78 16 36 27 275 82 13 20 394 31 00 20 38 28 276 095 13 10 30 218
14 J(CL-RCWO1 x CML-447) x CML-449 52 52 52 00 222 110 150 108 20 38 28 379 129 20 20 382 00 10 20 40 28 292 100 10 10 30 118
1 JcMi-449 x CMI.-448 54 52 53 02 219 104 162 84 16 30 28 190 63 16 20 384 32 00 20 35 27 209 092 15 10 30 243
9 J(CML-449 x CM1.-447) x CL-RCW08 54 54 55 05 237 134 161 104 24 35 30 294 75 18 25 398 00 00 25 30 23 224 092 13 10 25 233
8 JCML-449 x CML-447 50 53 53 01 229 112 163 76 15 38 25 325 116 34 30 352 83 00 18 38 28 273 102 13 10 25 79
22 |CML-247 x CML-254 50 56 55 01 215 127 158 58 15 28 25 173 66 21 25 388 65 00 38 25 22 116 09 10 10 25 100
20 J(CL-021102 x CL-021110) x CML-449 50 53 53 00 229 120 153 100 18 38 26 211 133 41 30 397 10 10 20 40 27 136 101 18 10 25 143
21 [CL-021110 x CL-02199) x CL-RCWO1 49 54 54 00 231 116 149 120 19 29 28 86 34 42 25 406 31 00 35 30 25 166 092 18 10 30 136
19 J(cML-248 x CL-02199) x CL-RCWOI 49 55 55 -01 238 113 167 79 21 30 28 80 27 38 20 432 00 00 33 30 25 190 090 13 10 30 7.1
17 JcML-448  x CL-02199 48 55 55 02 226 118 162 9! 28 32 31 88 16 82 20 405 00 20 40 40 26 155 087 13 10 25 114
11 J(CML-449 x CML-447) x CML-450 47 54 54 01 224 119 153 134 19 33 28 137 96 28 20 382 21 21 20 35 27 302 095 15 10 20 199
24 J(CML-247 x CML-254) x CL-RI 47 54 54 01 238 130 144 77 19 35 29 224 170 58 20 394 42 10 30 40 27 101 096 13 10 30 92
23 fCL-021102 x CL-021110) x CML-450 46 55 55 -03 231 116 156 85 24 31 30 63 103 65 30 386 31 00 33 33 25 140 083 15 10 20 185
6 H(CML-449 x CML-448) x CML-446 46 54 55 03 231 124 160 77 24 37 29 435 61 19 20 367 32 11 33 38 28 200 08 15 10 30 7.3
13 fCL-RCWOI x CM1-447) x CL-RCWO08 44 56 56 -01 229 123 156 147 24 30 31 109 22 27 25 393 00 10 25 30 24 142 08 10 10 25 123
10 J(CML-449 x CML-447) x CML-446 39 54 55 02 239 133 159 105 30 41 32 445 134 00 20 356 64 43 23 38 28 214 095 13 10 30 116
12 fcL-rRcwo1  x CML-447 35 56 56 00 210 100 167 173 20 36 36 79 21 21 20 401 11 00 20 38 28 232 08 18 10 30 7.9
25 JLocal Check 4.4 53 53 -01 228 122 146 151 29 33 31 195 94 03 25 390 20 10 30 35 24 125 090 20 10 25 141

Check Mean] 44 53 534 -01 228 1217 15 15 29 33 31 195 94 03 25 39.04 20 10 3.0 35 24 125 090 20 10 25 141
Grand Meanf 49 54 541 -02 228 1190 16 10 2 34 28 210 75 33 24 396 23 08 26 34 26 199 093 14 10 27 141

LSD 5%f) 085 10 10 99 79 1.8
cvV %[1279 186 15 44 75 98
F value Loc*Entryy 161 10 13 07 06 12
P(F>f)j 0.00 056 0.07 095 100 0.19
Number of locations§ 7 6 7 6 6 7 6 2 6 6 6 7 4 1 7 1 1 1 1 3 2 7 1 1 1 1
| No  Country Location ]

I Colombia Turipana
2 Guatemala La Maquina
3 Guatemala Nueva Concepcion
4 Mexico Agua Fria
5 Mexico Cotaxtla
6 Kenya Mtwapa
7 India New Delhi
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Table 21: CIMMYT Mean for different traits across environments (TTWCW02-03)

No. Locations: 7
Ent. [Entry Name South Central America, North Amaerica Overall means
No. America and Caribbean Grain Days ant
yield to silk ht (cm)
Asia Africa (t/ha)
1 2 -3 4 5 6 7
5 (CML-449 x CML-448) x CL-PWSDO05 6.9 1.3 6.0 8.6 8.2 3.7 5.1 5.7 54 241
18 (CML-448 x CL-02199) x CML-449 8.0 1.4 6.6 7.7 8.0 4.9 29 56 52 222
4 (CML-449 x CML-448) x CL-PWSDO03 6.6 1.8 6.7 7.7 7.2 5.6 3.8 5.6 54 241
7 (CML-449 x CML-448) x CML-450 6.7 1.6 7.0 7.8 6.7 4.4 3.7 54 53 227
2 (CML-449 x CML-448) x CL-RCWO08 7.3 1.3 6.5 7.2 71 55 2.5 53 54 231
16 (CML-449 x CL-RCWO01) x CL-RCWO08 6.4 20 6.6 79 7.2 4.6 23 53 54 228
3 (CML-449 x CML-448) x CL-RCWO01 7.0 1.3 6.0 8.1 7.0 34 4.0 53 53 226
15 CML-449 x CL-RCWO1 6.8 20 6.6 7.8 6.7 3.7 29 52 52 221
14 (CL-RCWO1 x CML-447) x CML-449 55 1.7 64 6.7 86 4.5 29 52 52 222
1 CML-449 x CML-448 6.1 1.5 6.7 7.5 6.2 4.6 33 5.1 53 219
9 (CML-449 x CML-447) x CL-RCW08 58 1.6 6.5 7.3 7.6 4.5 22 51 55 237
8 CML-449 x CML-447 51 1.8 7.0 6.8 7.2 3.5 37 5.0 53 229
20 (CL-021102 x CL-021110) x CML-449 6.8 1.9 6.7 6.5 71 4.0 1.9 5.0 53 229
22 CML-247 x CML-254 7.0 1.5 5.7 6.7 6.3 4.4 3.3 5.0 55 215
21 (CL-021110 x CL-02199) x CL-RCWO01 6.3 1.5 6.2 5.7 7.3 3.8 3.6 4.9 54 231
19 (CML-448 x CL-02199) x CL-RCWO1 6.8 1.6 6.0 5.2 6.3 3.9 4.2 4.9 55 238
17 CML-448 x CL-02199 6.4 1.2 6.1 4.6 6.8 56 29 438 55 226
11 {CML-449 x CML-447) x CML-450 5.3 14 55 6.6 7.5 3.6 34 4.7 54 224
24 (CML-247 x CML-254) x CL-R1 57 1.1 6.6 6.5 6.5 3.2 3.2 4.7 54 238
6 (CML-449 x CML-448) x CML-446 56 11 6.6 4.3 6.4 5.1 3.4 4.6 55 231
23 (CL-021102 x CL-021110) x CML-450 6.2 1.0 6.4 6.4 6.9 3.9 1.6 4.6 55 231
13 (CL-RCWO01 x CML-447) x CL-RCWO08 5.0 1.3 53 6.5 48 4.9 3.0 4.4 56 229
10 (CML-449 x CML-447) x CML-446 4.3 1.3 6.2 46 38 39 33 39 55 239
12 CL-RCWO01 x CMIL-447 4.8 0.8 4.0 3.9 3.3 3.1 4.3 3.5 56 210
25 |[Local Check 5.3 1.7 5.1 4.2 7.4 3.9 3.3 4.4
MEANS 6.2 15 6.2 6.6 6.7 4.3 3.2 50
C.V.% 10 23 7 8 14 17 18 14
No Country Location
. Pais Localidad
1 Colombia Turipana
2 Guatemala La Magquina
3 Guatemala Nueva Concepcion
4 Mexico Agua Fria
5 {Mexico Cotaxtla
6  |Kenya Mtwapa
7 India New Delhi

2.14 Yield performance of yellow three —way cross hybrids

(TTWCY02-04).

_Tropical yellow TWC hybrids with high yield potential are still difficuit to form. The
genetic characteristic related with plant and ear placement is difficult to manipulate,
as a consequence most of the TWC hybrid appearance looks tall and ear placement
inadequate.

Most developing countries in Latin America plant hybrid seed use TWC or double

Cross

hybrids.

adapted to maize growing conditions.
important conditions: 1) Good yield potential and standability in farmers' fields.
2) Good yield and standability of the single cross female in seed production fields.
3) Good plant height, pollen shedding and standability of the male parent and ability
to compete with single cross female.
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Therefore, it is very important to develop the proper germplasm
A three-way cross hybrid should meet three




The selection of the parents in each progenitor should be planned well in advance
apart from good GCA. The parents must be carefully selected according to heterotic
response, yield per se, good standability, ear rot resistance, lower ear placement and
general foliar disease and husk cover. Particularly important is ear placement
located in the lower half of the plant, height and good roots, a male or female parent
susceptible to lodging is the most undesirable The criteria mentioned above was
strictly applied in the selection of parents involved in the TWC hybrid formation of
the present work.

In this study we selected five yellow single crosses that we used as females and
twelve yellow lines with good GCA. 47 yellow TWC five single crosses used as
females and 3 checks were evaluated under o lattice 5x11 design and tested in five

tropical locations in Mexico, Colombia, Guatemala and India.

Highly significant statistical differences for yield and agronomic traits were found at
individual and across locations. Hybrid x location interaction revealed the importance
of GXE. Best 7 TWC hybrids yielded from 6.3 to 7.0 t/ha, 1.2 to 2.3 t/ha more than
the local checks (1 to -2 LSD). Table 22 shows the performance of superior hybrids
at individual locations. TWC vyellow hybrids (CML451 x CML287)xCL-RCYX18 and
(CML451xCML287)xCL-RCY005 topped the trial and outyielded the best single cross
hybrid female CML451 x CML287 (Tables A72 to A73).

Table 22. TTWCW02-04. Tropical Three Way Crosses Yellow across five locations in 2002.

Ent Yield Ant  Sik Pitht Earht Mo Erott Erott Pit Earasp Ridg Sidg P.P. BM.
no Pedigree tha days ‘days ASI cm cm % 1.5 % asp 1.5 % % 1.5 1.5
8 |(CML451*CML287) x CL-RCYXI8 701 55 55 01 249 136 128 18 46 24 25 130 08 25 29
~ 3 {(cML451*CML287) x CL-RCY005 699 55 55 03 236 131 147 15 54 28 23 124 14 28 29
'”iﬂ (CL-02450*CMLA51) x CL-02836 664 56 55 06 231 130 148 28 100 28 28 55 22 30 30
37 KCL02450%CL03618) x CL 02836 650 55 55 04 241 135 136 18 45 3. 25 84 12 33 25
15 [(CL-02450*CL02836) x CL-RCY005S | 6.43 55 55 02 229 137 142 20 52 30 25 118 18 33 25
731 |(CL-02450*CMLAS1) x POB 45c8-76-1- | 6.32 54 54 04 220 116 138 18 89 28 26 66 08 28 29
25 [(CL-02450"CML451) x CL.RCY005 | 627 54 55 09 216 118 14 16 53 28 22 138 15 25 28
33 JCL-02450 x CL-0361% 574 54 sS4 02 242 134 136 15 47 26 26 210 09 25 25
20 f(CL-02450*CL-0282 x [CATETODC I| 558 55 S5 04 246 138 133 23 92 30 26 93 20 35 30
“22°JCL-02450 x CMLA4ST 5.44 55 s¢ 07 225 120 142 16 36 286 25 37 06 25 25
54 JLocal Check 490 53 53 03 238 128 122 18 55 31 27 10z a1 33 31
55 JLocal Check 4.94 54 54 05 232 134 125 18 43 32 25 188 38 35 31
Check Mear] 4.92 53 537 04 232 13t 12 18 5 32 26 145 39 34 31
Grand Mean] 543 55 55 03 232 130 14 2 7 29 27 134 24 31 28
LSD 5%{ 112 14 1.1 201 107 17 -
CV%)| 1391 14 16 94 79 125 B
F value Loc*Entryf 1.41 15 1.0 05 07 07 T
P(F>H] 001 0 050 100 100 1.00 B
Number of Tocationg 5 s 5 5 5 4 2 4 5 5 4 5 1 2

2.15 Hybrid yield performance of tropical white Three-Way
Crosses (TTWCO02-5).

Six tropical late white single crosses among lines heterotic groups A&B were selected

as females and crossed to 10 parents heterotic groups A&B, tropical and subtropical
with good GCA.

55 three way-crosses, 5 single crosses used as females and five seed industry checks
were tested under an o« alpha lattice design 13x5, with two replications and

evaluated at 2 locations: Cotaxtla, Ver., and Agua Fria, Mexico. The mean yield trial-
across locations was 7.3 t/ha, 7.4 and 7.1 at Cotaxtla and Agua Fria, respectively.
Root lodging affected the trial severely at Cotaxtla with a mean of 25% damage.
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The 9 best performing hybrids yielded from 8.0 to 9 t/ha and outyielded the local
checks with up to 34% and lower ear rot damage, and showed good standability
(Table 23). The best performing TWC hybrid (CL-RCW18 x CML254)CL02119 yielded
8.6 t/ha across locations, 8.9 t/ha (Table A74) at Cotaxtla and 8.2 t/ha (Table A75)
at Agua Fria and 8.6 t/ha across locations (Table A76).

The top performing hybrids at individual locations are:

(CLRCW18xCML254) CL-PWSDO5 = 9.7 t/ha, (CL-04262 x CML254) = 9.7 t/ha at
Cotaxtla, Mexico and (CL04368xCI-SPLW04) x (CML265xCL-00303-S7 = 8.0 t/ha, at
Agua Fria.

9 hybrids selected in this study will be tested in Latin America and Africa in the
CHTTW 03. It is recommended to initiate on-station testing in Central America and
South America with the flint, white endosperm hybrids which can be effectively
tested in on-farm trials in Colombia and Venezuela.

Table 23. TTWCWO02-05 Top nine tropical late white TWC across two locations in 2002B

Ent Yield 1 Yield Bck Bck Erott Sik Earht #Ear Mo Pit Ear RIdg Sldg BH
no Pedigree tha tha % % % days Pitht #PIt % asp asp % % %
1 letosss x CL-SPLWO04 865 832 129 138 20 51 056 095 220 35 28 207 36 91
2 |(CL04368 x CL-SPLWO4) x (CML265°CL-00303)-ST"CML264)B-3 | 8.55 871 128 134 18 62 085 100 234 40 25 131 100 04
49 JCLRCWIS x CMLZ54) = CL-021119 826 861 124 130 41 52 051 098 238 39 27 295 29 100
23 JcL-04362 x CML254 822 847 123 129 30 61 061 107 222 38 28 134 11 33
T34 [cLFawwIL x CML343 845 838 122 128 27 53 053 100 230 28 26 90 39 05
51 |(CLRCWis xCMI254) < CL-04377 799 873 120 125 85 51 052 099 249 42 30 185 47 178
50 [CLRCWiB xCML254) < CL-PWSDOS5 794 819 119 125 30 63 053 104 242 41 27 43 61 53
"3 fcrossesxclsrwosy x cmizes 786 820 118 123 41 53 051 098 267 34 27 142 04 46
46 (CLRCWIS xCML254)  x (CML265°CL-00303}-S7°CML264)B-3 | 7.83 7.97 117 123 17 53 054 100 218 29 25 47 08 15
61 (CML247 x CML254) x R 541 579 81 85 64 50 056 087 241 47 31 384 115 57
62 [CMLaas x CML44g 544 596 81 85 88 50 047 095 260 44 34 451 32 05
63 |oMLaa x CML4a4 518 622 78 81 168 53 056 091 245 39 38 182 75 00
64 Jomi2a7 x CML254 RE 668 675 100 105 1.1 53 055 093 278 25 25 74 09 25
ssiLOCALCHECK 6.37 6.85 95 100 7.0 51 055 102 243 42 33 311 142 00
CheckMean| 581 6.31 B0 51 054 094 253 39 32 280 75 17
1 GrandMean| 684 7.26 57 52 055 096 239 39 30 202 49 46
LSD5%| 118 124 47 11 00 01 27 06 04 189 76 7.
oV % 373 71 21 56 93 109 131 105 109 86 87
i F value Loc*Entry 1.55 10 05 04 07 05 08 10 12 11 10
P(F>f 0.03 04 10 10 09 10 08 06 02 04 05
Number of locations 2 2 2 2 2 2 2 2 2 2 2

2.16 Combining ability of single cross females and male lines

and hybrid yield performance (TTWCW02-6).

A three-way cross hybrid should meet three important conditions: 1) Good vyield
potential and standability in farmers' fields. 2) Good yield and standability of the
single cross female in seed production fields. 3) Good plant height, pollen-shedding
and standability of the male parent and ability to compete with single cross female.

The selection of the parents in each progenitor should be planned well in advance
apart from good GCA. The parents must be carefully selected according to heterotic
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response, yield per se, good standability, ear rot resistance, lower ear placement and
general foliar disease and husk cover. Particularly important is ear placement
located in the lower half of the plant, height and good roots, a male or female parent
susceptible to lodging is the most undesirable. The criteria mentioned above was
strictly applied in the selection of parents involved in the TWC hybrid formation of
the present work.

10 single crosses among lines heterotic groups A&B were selected as females and
crossed to 9 parents with good GCA.

48 three way-crosses, 10 single crosses used as females, two single crosses
reference entry and five seed industry checks were tested under an « alpha lattice
design 5x13, with two replications and evaluated at 7 locations: Cotaxtla, Ver., Agua
Fria and Tampico, in Mexico; Turipana, Colombia; Cuyuta, Guatemala; Comayagua,
Honduras and Bihar, India. ’

A design II NC analysis was applied to estimate combining ability in crosses among
five single crosses, female parents and five lines male parents, in the model the
genotypes were considered fixed and sites at random.

The mean yield trial across locations was 7.7, 6.8 and 7.6 t/ha at Agua Fria and
Cotaxtla, respectively. Root lodging affected the trial severely at Cotaxtla with a
mean of 52% damage. Mean yield at Turipana was 6.1, with 6.9 at Cuyuta, 6.7 at
Tampico where ear rot showed the highest mean (16.4) with negative correlation
with yield (r=-0.47), at Bihar, India, 8.4 t/ha and the highest mean vyield (10.7 t/ha)
and an ear rot mean of 16 % was obtained at Comayagua, Honduras, that is
reflected in reduction of the mean clean yield to 9.3 t/ha, nevertheless, some hybrids
such as (CML269 x CL-02181)CLRCW42 and (CML264 x CML269)xCML449 showed
resistance to ear rot and the reduction in yield was only 4.8 and 6.7% respectively.
The complete information on the performance of hybrids at individual and across
locations is showed in Tables A77 to A84. Fig 6 shows the performance of the best
hybrids at each individual location.

Seven new TWC hybrids outyielded the local checks from 2.5 to 1 t/ha or up 35%
more yield, some of the new hybrids were resistant to ear rot, root lodging, and FSR
while the checks showed susceptibility to these important economic traits (Table 24).
(CML398xCML269)CL-RCW42 topped the trial across location and ranked first to
sixth at individual locations demonstrating good yield stability, (CML 269xCL-
02181)CL-RCW42 also showed stability with 9.0 t/ha across locations (Table 24).

GCA is a statistic frequently used by plant breeders to identify new lines as parents
in hybrid combinations, but GCA for single crosses is very seldom used with the
same objectives. The GCA estimates for single crosses and lines is presented in Table
25. CML448xCML449 showed the highest positive and significant GCA =0.317 three
times the SE of GCA, L, Lg and Ly showed the best GCA estimates among lines.

CML448xCML449 wili be now used extensively in TWC hybrid formation. The
superior TWC yielded 40% more than CML442xCML444 and CML247xCML254 with 20
% showing good yield stability across seven locations, therefore they should be
tested in Africa, and Latin America provide farmers the opportunity of increase
productivity in their maize growing systems. CML247xCML254 has been used
extensively as female in TWC hybrid combinations by the seed industry in Latin
America with good success, therefore, it is expected that the new TWC will play an
important role in increasing maize productivity after they are accepted by farmers
because they fulfill the characteristics of good TWC mentioned above.
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Table 24. TTWCWO02-06 Top eight tropical late white TWC across six locations in 2002B

Ent Yield 1 Yield Bck Bck Erott Silkk Earht #Ear Mo Pit Ear-Ridg Sldg BH Css
no Pedigree t’ha t’ha % % % days Pitht #Pit % asp asp % % % 1.5
asfomizes T T T xcreozisi | 93 971 113 135 33 64 052 101 202 33 23 145 39 22 22
50 [(CML269 x CL-02181) x CL-RCW42 | 874 898 105 126 27 66 053 104 222 35 22 116 29 32 07
53 [(CML398 x CML269) x CL.RCW42 | 870 900 104 125 33 65 051 094 198 36 25 185 38 1.5 2.1
8 [(CMLd48 x CML449)  x CL-RCW36 ] 8.57 8.93 103 124 40 66 053 096 209 3.1 21 45 18 39 25
46 J(CML264 x CML269)  x CML449 850 867 102 122 20 62 052 104 214 35 28 205 29 00 32
16 f(CMLa49 x CML447)  x CL.RCW49 | 8.16  8.82 98 118 7.4 64 051 1.02 213 34 26 92 26 83 7.9
51 |(CML269 x CL-02181) x CL.RCW43 | 8.14 853 98 117 46 65 052 1.01 213 34 27 44 44 60 47
"5 jicMLaa8'x CML449)  x CL.RCW37 | 8.09 828 97 117 23 64 050 099 220 34 23 74 26 29 35
60 [CML442 x CML444 613 691 74 88 112 66 052 089 212 35 30 37 60 24 63
61fcLo4a3es8 xcLspLwosa | 836 911 100 120 82 65 055 109 202 33 21 136 110 6.2 50
62 [CL.FAWWI X oMLy 834 866 100 120 36 67 052 098 214 31 25 36 36 16 77
“63 JcL-04362 xCML254 | 777 810 93 112 441 66 059 111 209 31 29 56 43 20 46
64 |LOCAL CHECK1 638 688 76 92 73 64 053 097 198 36 28 157 82 1.2 52
65 JLOCAL CHECK2 6.94 7.25 83 100 43 64 055 096 206 3.3 28 170 59 24 65
Check Mean] 7.32  7.82 64 65 054 100 207 33 27 99 65 26 59

7 T T T T Grand Mean} 728 773 57 64 051 098 211 34 26 124 34 31 40
" sD5%| oes o7t - 36 09 00 01 13 05 03 106 36 25 33

T T vl 1048 72 16 80 75 52 143 148 83 7.8 7.8 525

-0 T TFvalue LocxEntry | 121 11 12 07 06 22 08 10 23 14 08 12
-1 p(>n 0.06 T 02 00 10 10 00 08 05 00 00 10 02
] “Number of locations 6 5 6 6 5 6 3 5 5 5 5 2
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2.17 Combining Ability of Tropical Yellow single Crosses and
Lines and Yield performance of Three Way Cross Hybrids
(TTWCY02-07). '

- Tropical yellow TWC hybrids with high yield potential are still difficult to form. The
genetic characteristic related with plant and ear placement is difficult to manipulate,
as a conseguence most of the TWC hybrid appearance look tall and ear placement
inadequate.

Most developing countries in Latin America plant hybrid seed use TWC or double
cross hybrids. Therefore, it is very important to develop the proper germplasm
adapted to maize growing conditions. A three-way cross hybrid should meet three
important conditions: 1) Good yield potential and standability in farmers' fields. 2)
Good yield and standability of the single cross female in seed production fields. 3)
Good plant height, pollen shedding and standability of the male parent and ability to
compete with single cross female.

The selection of the parents in each progenitor should be planned well in advance
apart from good GCA. The parents must be carefully selected according to heterotic
response, Yyield per se, good standability, ear rot resistance, lower ear placement and
general foliar disease and husk cover. Particularly important is ear placement
located in the lower half of the plant, height and good roots, a male or female parent
susceptible to lodging is the most undesirable. The criteria mentioned above was

strictly applied in the selection of parents involved in the TWC hybrid formation of
the present work. ' ’

In this study we selected 4 yellow tropical late single crosses among lines selected
within and between heterotic groups to be used as females and ten lines with good
GCA that combine well with both parents, selected to make up the single cross
females, to be used as male parents. The 39 TWC's, the 4 single crosses used as
females, plus 2 checks were tested under a « lattice design 5x9 with two replications
and were shipped to twelve locations in Mexico, Guatemala, Colombia, Honduras,
Panama and India. The estimates GCA and SCA effects were based in a 4x8 NC
design II using single crosses as female parents and lines as male parents. The
objectives of this work are to estimate GCA and SCA effects for yield as a mean of
selecting the best SC for female in future TWC formation and the best parents lines

for males, identify superior yellow TWC hybrids for testing internationally and lines to
form synthetics.

Highly significant statistical differences were detected at variables studied in the
ANOVA at individual and across locations. Mean vyields: 8, 7,'9.6, 6.2 t/ha at Agua
Fria, Zacapa, Guatemala, Turipana, Colombia, respectively and 3.4 t/ha at La
Maquina, the lowest mean yield at La Maquina, Guatemala was due to severe CS
damage (43% with a correlation with yield r= - 0.30) affecting the yield. The tallest
plant height mean, 254 cm with the highest root lodging mean 22 % was obtained at
Cotaxtla, Veracruz, Mexico and mean yield 7.5 t/ha. The superior mean yield was
record at Comayagua , Honduras 10.2 t/ha followed by Bihar winter planting at India
with 8.5 t/ha. Mean yields at El Ejido, Panama 5.6 t/ha was the second lower and 6.7
t/ha at Tampico, Mexico. In Paraguay we planted 3 locations and the mean yields
were 5.04, 8.1 and 5.8 t/ha at Capitan Miranda, Paraguay and San Juan Bautista
respectively and 7 t/ha across twelve locations in Latin America and Asia. The most
important disease affecting yield at individual locations was ear rot that showed 16%
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ears damaged reducing the mean yield from 6.7 to 5.6 t/ha at Tampico, Mexico,
nevertheless, the best new TWC hybrid yielded 8 t/ha and showed resistance to ear
rot (5.7 % damage) the most susceptible material was the seed industry check
. A7573 that showed 29 % ear rot damage the correlation with yield of this disease
was r= 0-.55*. Similar response was noted at Capitan Miranda where the best
performing hybrid yielded 7 t/ha and only 5% ear damage, while the seed industry
check DK350 showed 21 % ear rot damage and yielded only 2.6 t/ha (poor stand -
also).

Table 26 shows the best performing 11 entries across 12 locations. Nine hybrids
were one LSD above the trial mean and 11 hybrids outperformed the local check
across locations. Plant height and ear placement in the new yellow TWC hybrids and
SC female parents is very acceptable coinciding with the description of good TWC
hybrid discussed above, confirming that the selection of the parents performed
initially worked effectively (Picture 1). The yield of the single cross parents is also
very good and guarantee attractive seed yield for seed growers.

Eleven hybrids are three-way crosses, and two are the single crosses used as
females, all 10 hybrids outyielded the seed industry check with 20 up to 30% more
grain yield than the local checks. The best TWC hybrids yielded 7.5 t/ha while its
female parent also yielded good (CML451 x CL-SW002) CL-RCY017 7.5 t/ha while
CML451 X CL-Sw002 single Cross parent yielded 6.7 t/ha,
(CML451xCL-02450)CL-RCY015 =7.4 t/ha and CML451xCL-02450, 7.1 t/ha.

This performance will permit to provide new TWC attractive for both the seed
producers and the commercial farmers. The selected hybrids also showed good vyield
stability.

Tables A85 to A98 show the performance of all TWC and single cross hybrids at
individual and across locations (Fig. 7).

GCA and SCA estimates for single crosses will assist us in selecting the best SC
parents for future use in TWC formation CML451xCL-02450 and CML451xCL-SW002
presented the best GCA effects for SC parents, up to four time SE for GCA for single
crosses, they will be used as female parents in TWC hybrids formation while lines: Lg,
Lip and L;;, showed the best GCA estimates for lines they will be used as males in
TWC combinations (Table 27).

For three consecutive years the tropical lowland subprogram has been searching for
appropriate germplasm to develop yellow TWC hybrids with good yield potential and
stability and attractive to farmers and seed producers. We believe that today we
have accomplished this task and developed such type of hybrids that will definitively
assist the public and private seed industry to provide farmers with high quality
germplasm to improve maize productivity in the developing world. The selected

hybrids also showed good vyield stability and should be tested extensively in Latin
America and Asia.
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Table 26. TTWCY02-07 Top eight tropical late yellow TWC across 12 locations in 2002B

Ent Yield 1 Yield Bck Bck Eroft Sik Earnt #Ear Mo Plt Ear Ridg Sidg BH Css
no Pedigree tha tha % % % days Pltht #Pt % asp asp % % % 1.5
20 |(CML451 x CL-SW002)  x CL-RCYOl7 | 705 748 103 129 58 65 054 099 17.4 24 24 42 116 43 170
40 leMLasi x cL-02450)  x cLRCYOIS 702 744 103 129 56 65 053 101 166 26 24 59 197 23 184
6 J(CML4sIxCL-02450)  x CLRCYOl4 | 698 750 102 128 68 65 052 099 175 28 22 111 160 91 105
" 21 |ieMLasi xcLswooz)  x cL-reYols 698 748 102 128 66 64 051 100 166 27 24 101 17.2 37 154
17 |cMLasix cLswoo2)  x cL-RcYols | 697 767 102 128 92 64 051 088 167 26 23 132 122 11.0 144
22|icMLas xcL-SW002)  x CL-RCYOls | 687 745 101 126 7.8 64 053 099 169 28 24 75 159 41 133
11 |OMLast xCL02450)  x CL-RCYOl6 | 681 740 100 125 79 65 055 089 171 25 24 107 191 36 176
33 [CML4sI x CL-02844)  x CL-RCYOl6 | 678 7.31 99 124 73 65 051 101 171 27 24 96 205 37 190
28 [CML451x CL-02844)  x CL-RCYOI4 | e 726 98 123 76 64 050 099 166 27 23 165 140 113 123
20 |CML451x CL-02844)  x CLRCY00S | 671 7.7 98 123 51 66 055 095 172 26 22 70 178 28 184
48 JCML4SIxCLSW002)  x CL-RCY00S | 670 747 98 123 66 65 054 094 179 28 23 108 128 39 181
1 JcML4s x CL-02450 RE | 658 744 97 121 7.8 66 052 085 174 25 24 7.7 167 43 145
774:: [cMLas x CML287 6.82 74; 100 125 89 66 052 095 17,47'2,57 2.2”9.2 15.9 76:47 18.9
a4 [omLast © x CL-MDRYol | 603 693 88 111 130 65 050 086 158 28 24 52 148 121 302
‘ssfrocatcreckt | s48 611 80 100 106 64 053 103 174 31 27 137 162 92 212
] Check Mean| 622 691 - 101 654 05 10 170 28 24 89 159 80 212
1 o Grand Mean| 635 689 80 651 05 10 170 28 25 106 160 54 175
7 LSD 5%| 038 0.7 23 06 00 00 08 02 05 57 50 28 50
‘7”w* cv | 852 1027 ) 73 14 82 95 65 148 427 110 102 79 342
] i ‘ F value Loc*Entry| 0.8 08 12 06 08 15 07 06 09 11 10 09
|l B P(F>1) 0.95 10 00 10 10 00 10 10 08 02 05 08
- Number of locations| 12 11 10 12 11 12 9 10 11 11 9 5

Table 27. TTWCY02-07. GCA and standard errors for grain yield, estimated for females (single

and males (inbred lines).

cross hybrids)

Across nine Locations. 2002 B

1. Grain yield and GCA values.

3 L6 7 L8 L9 L10 L1t L12 MEAN GCA

SCi_| 687 656 6.98 7.15 697  7.63 742 6.53 7.01 | 0.024

sC2 709 703 69 _ 740 684 785 = 7.47  6.64 7.15_ ] 0.162
sc3 | 693 643 700 727 666 728 751 672 | 698 | -0on

SC4 6.76 6.50 6.37 7.48 7.10 705 7.3 6.12 681 | -0.176

MEAN | 6.91 6.63 6.81 7.33  6.89 7.45 7.38 6.50

GCA | -0.076 -0.357 .0.176 0.337 .0.097 0.465  0.393  -0.489

GCA St.error female SC hybrids = 0.0476 GCA St.error inbred lines = 0.0885
2. GCA values by locations
LoC Female (SC hybrids) ( Males) Inbred lines
1 L2 13 L4 JGCASE] L5 6 7 8 L9 110 L1t 112 | GCASE

(OC1 | 0390 0.050 0378 _-0.038] 0106 | 0.883 0413 -0.820 0743  0.155 0.858  0.315 0045 | 0163
Loc2 | o.165 0378  -0.100 -0.443 | 0.176 | 0.543  -0.967  0.123 0623 _ -0.592  0.438  0.580  -0.747 | 0.269
Loc3 | 0037 0269 0013 -0203] o0.134 | -0.159  0.327  -0.392__0.003 _ -0.074 _ 0.446 0718 -0.264 | 0.205
Loc 4 | 0117 0.080 0.142 -0.105] 0087 | -0.638 .0.108 -0.478  -0.371  0.437  0.662 0.847  -0.3a8 | 0.133
LOCS | 0023 0088  0.149 -0.259 § 0141 | 0026  -0.319  -0.233  1.121 _ 0309 0a1s1  -0.821 ) 0.215
Loc6 | 0256 0243  -0.300 -0.099 | 0231 | -0.555 -0.305 0.147 0367 0.107 0.050  0.020 | 0.353
LOC7 | 0.068 0.224  -0.350 0058 | 0.117 | 0257  -0.406 0207 -0.166  0.322 0329 -0.326 | 0.179
Locs | o015 0208 0138 -0.451} 0175 | 0365 -0.055 0333  -0.602 0.815 0060 -0.762 | 0.268
L0C9 ] 0160 -0.170  -0039 0.050 ] o0.166 | 0.365 -0.315 0.137  -0.163 0.227 0.487 -1.193 | 0.253

Females (single-cross hybrids)

SC1
SC2

SC3
SCa

(CML451 x CL-02450)
CML451 x CL-SW002)
CML451 x CL-02844)
CML451 x CL-02420)
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Males (inbred lines)

LS
Lée
L7
L8
L9
L10
L11
L12

{CL-03618*CML287)-B-13-1-1-B
CL-00392=8inAmTSRC2-86-2-1-B*6-7-10

CL-RCY004=(CL-02432*CL02821)-B-7-B-5-2-1-BBEB-10-10

CL-RCY005=(CL-02709*v}-BBB-1-1-BBBB-10-10

CL-RCY007=PIO3011F2-3.-5-6-1-BBB-B
CL-RCYX13 = (CL-03618*CML287)-B-9-1-3-B
CL-RCYX19 = {CL-00331*CM1287)-B-6-2-3-B
IBP-3 C2 TLYD-68-3-2-3-B







(15 t/ha), third at Agua Fria, and in the top 10% at: Zacapa and Cotaxtla, at
Turipana, La Maquina, Guatemala. Other stable hybrids were: Entries, 20, 16, 4,
with a highest yield of 11.3 t/ha at Bihar and 8.0 t/ha at Turipana, Colombia, 12 t/ha
at Zacapa. Best hybrids showed also resistance to ear rot (Tables A99 to A105 and
Fig. 8). Combining ability estimates were performed on the bases of NC design 1I
using 8 females x 4 males mating design under a line by tester model analysis.

Among the subtropical lines L, and Ly showed the highest GCA estimates. The
tropical lines presented Ls, Ly, Lg, and L,, with the best GCA estimates L,xLs and
LoxLg showed the best SCA estimates (Table 29). The yield potential demonstrated in
the new tropical x subtropical hybrids show the exploitation of heterosis in tropical x
subtropical germplasm. The 8 hybrids in Table 28 should be tested in the subtropical
areas especially in the winter planting in India, Mexico, Vietham and mid-altitude
elevation in Southern Africa. Lines with best GCA will be used to form synthetic
varieties. Best SCA crosses will be used as females in TWC hybrids, with best GCA
lines as males.

The 10 hybrids with superior performance plus the best 3 at individual locations,
which are not in the top across locations, will be tested in the third stage trial and
internationally in CHTSW in 2003 and 2004 respectively.

Table 28. TSCLWO02-08 Top eight advanced tropical x subtropical white single crosses across five
locations in 2002B

Ent Yield 1 Yield Bck Erott Sik Earht #Ear Mo Pt Ear Ridg Sidg BH HM
no Pedigree tha t/ha % % days Plitht #PIt % asp asp % % % 1.5
18 [PS0Ic1#-5002.1.2.22-1 2B-B- x CLFAWWII=FAWGCAWhite] 906 922 132 18 68 056 107 196 28 24 146 90 13 18
16 [PSO1cI#-500-2-12.2:2:1.2-B-B- x CML339-LPSEQC3-H297-2-1-1] 889 929 130 43 67 050 122 193 26 22 93 103 18 18
20 [P501C14-500-2-12.2-2-1-2B-B x CMLA44 P43CO-1-1-1-1-1-B%5 | 879 910 128 34 6 055 107 210 27 24 73 38 07 21
4 |(CML277°CML269)B-18-1-B x P501c2-2802-122B1B | 7.63 7.86 111 29 66 051 105 1941 28 22 66 30 07 19
5 [(CML265%CL-00303)-S7"CML2 x P501c2-2802.12:2.B-1-B | 7.63 793 111 38 68 054 102 202.29 24 178 39 08 21
15 |Ps01c1#-5002-1.2-2-2-1-2.B-B- x CML254=TUX SEQ1492BBB| 7.57 787 110 38 68 054 115 217 28 27 49 02 66 15
12 [(CML273CML401)-B-35-1-1-B x PS0IcI#-5002-1-222-1-2BB] 7.55 7.88 110 41 67 051 099 184 28 25 04 17 58 2.1
17 |P501c1#-500-2-1-2-2-2-1-2-B-B- x CML247=(G34F11§;524F54)-6 7.4?7 7.55 105” 14 67 6.55 » 1.01 21A8AA2."7*2.757 1é,2 26 69 18
52 [cMLass x CMLA49 635 661 93 39 66 046 092 203 28 25 B84 58 57 18
safomaer x CML254  RE | s4s sss 79 22 67 o054 092 225 30 26 174 88 10 18
54 foMieaz o xcmuaas | ese 742 100 37 s 052 090 222 27 25 72 51 13 18
‘ss |LocaL cHECK "l e28 637 92 14 65 051 103 188 27 26 193 43 09 16
- ~ CheckMean| 623 641 28 664 05 09 210 28 26 130 60 22 17

7 B ~ Grand Mean| 672 707 49 664 05 08 205 29 25 145 69 23 18
B " Lsosw| tes 11 56 12 00 01 16 04 03 116 80 45 04

o ovew| 1303 113 16 70 113 70 148 158 124 127 85 1689

| o F value Loc*Entry] 188 10 16 07 09 16 08 09 09 12 14 09

i - - 7 ) 7F;(F>rfj)7 B - 755;06”1; 7674{ Var.qfc;)”ij;@orioqgr 000 0.92 073 072 0.14 0.06 0.58
Number of locations 5 4 5 5 4 5 4 5 4 4 3 2
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2.19 Hybrid yield performance of tropical and subtropical
yellow late advanced inbred lines (TSCLY02-09).

The 17 crosses, among tropical x subtropical yellow lines two RE checks and one
seed industry check were included in an alpha lattice 4x5 design with two replications
and they were evaluated at three locations: Turipana, Colombia, Zacapa, Guatemala
and Bihar, India. The objectives of this work were to identify new single cross
hybrids and potential females for TWC hybrid combinations and lines with good
potential to form synthetic varieties. Highly significant statistic differences were
detected at individual and across locations. The interaction hybrid x location was not
highly significant reflecting the importance of yield stability.

Mean yield across three locations 7.3 t/ha and 8.7 t/ha at Zacapa, 5.4 at Turipana
and 7.6 t/ha at Bihar.

Table 30 shows the performance of the outstanding 8 single cross hybrids identified
from this experiment, across three locations. The yield of the 8 entries ranked from
6.8 t/ha to 8.3 t/ha, 16 to 44% more yield than Pioneer 3041 that yielded 5.8 t/ha.

CL-RCYX18 .x 90(SPMATC4/P500SELY#-B-54-4-B-B topped the yield trial, showing
yield stability. It performed well ranking first in Zacapa (11.0 t/ha), third in Bihar
(9.0 t/ha), fifth in Turipana (5.2 t/ha) and first across three locations 8.3 t/ha
(Tables A106 to A112). This hybrid also outyielded the RE check CL-02450 xCML451
by 1.0 t/ha.

This new hybrid also showed resistance to root lodging and ear rot. CML451xCML
287 yielded 9.1 t/ha across location and showed yield stability.

Best hybrids should be tested in winter planting maize areas in Asia.

Table 30. TSCLY02-09 Top eight advanced tropical x subtropical yellow single crosses across

three locations in 2002B

Ent Yield 1 Yield Bck Bck Erott Sitk Earht #Ear Mo Pit Ear Rldg Sldg BH Fus
no Pedigree t’/ha tha % % % days PHht #Pit % asp asp % % % %
ILCL-RCYXIF(CMLzss'cw x90[SPMATCPSOXSELY)I#- | 821 828 90 142 08 756 056 145 165 22 23 3.1 376 00 13
17 JCL-RCYX16 = P390amC3/285x x CL-02836=P28C9HCI113-3-14] 820 830 90 142 12 77 054 097 170 22 14 02 77 36 00
7 JCL-RCYX18=(CML285*CL-0 x POB.45¢8-76-1-2-1-2-B-B-B 811 819 89 140 10 74 050 1.07 154 20 20 }’.1~>—3._1 33 11
12 [POB45c8 76-12-12B-BB  x CL-RCY004 (CL02432°CL-03 796 803 88 138 08 76 051 084 160 25 21 12 10 00 18
"4 |9OISPMATCA/PSOSELY)]#-B- x CL02450-P24STECIFI6-1-3-| 750 788 83 130 48 75 055 102 173 25 18 00 30.1 00 00
§ |P0ISPMATCA/PSOO(SELY)J#-B- x CL-RCY004 (CL-02432°CL0] 681 681 75 118 01 75 050 106 164 22 22 05 17.3 00 24
'8 |CLRCYX16 = P3%0amC3/285x x POB4sc8-76-12-1-2B-BB | 671 679 74 16 12 75 052 104 153 20 18 12 10 130 09
"o [POB4ScE76.12-1.2B BB x CMLAI3=SINAMTSR-23-32| 665 682 73 115 25 75 049 096 156 25 72“.2—703 12 00 03
18 |CML287 x CMLA451 908 917 100 157 09 76 054 109 165 25 15 00 75 00 05
19 |cL02450 x CML451  RE 766 768 84 132 03 76 050 097 163 28 22 10 115 00 53
20 |LocAL cHECK 578 579 64 100 00 75 055 095 160 25 22 97 7.8 00 03
Check Mean] 751 7.54 04 76 053 100 162 26 19 36 89 00 20

F Grand Mean| 7.14 727 18 75 053 104 162 24 20 1.1 171 24 06
1 T LSD 5%| 114 1.22 63 22 00 01 13 04 05 5.577573_.9 .04
1 CV % 14.04 97 19 55 99 34 118183 60 103 138 05
F value Loc*Entry| 1.04 06 16 07 08 41 07 12 28 18 54

T P(F>f) 0.45 08 01 07 07 00 08 03 00 01 08
Number of locations 3 2 3 2 2 3 2 3 2 2 1
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2.20 Yield performance of CIMMYT tropical white late single
cross hybrids across 12 locations in the tropical mega-
environment.

CHTTWO02 includes the evaluation of 18ropical late maturing white endosperm single
cross hybrids and two seed industry checks under a « lattice design 4x5with three
replications. 45 trials were shipped by the ITU to 20 countries planting maize in the
tropical environment.

At the closing of this report, international testing has collected information from 12
locations in 9 countries.

Table 31 includes the yield performance of all hybrids at each individual location:
CMS003001 = CL04368xCL-SPLWO04 showed excellent yield stability and ranked first
in 8 locations and in the best 10% at other 4 locations (Fig. 9). This hybrid also
topped the trial across 12 locations with 7.1 t/ha outperforming all seed industry
checks across locations and at 10 individual locations. The mean of the best seed
industry local checks across 12 sites was 5.9 t/ha and the trial mean yield 6.0 t/ha.
Hybrids

CL-04377xCML264, and CL-0436xCML254 outyielded our best last year hybrid
CMS993037 one t/ha yield and CML247xCML254 with 20% more yield. The best 3
new hybrids were superior in yield to the seed industry checks and the trial mean
with 1.5 LSD, 20 % more yield. Resistance to ear rot, B. maydis corn stunt and rust
(Table 32).

This increase in yield represents 3.25 % per year or 200 kg/ha per year.

The superior hybrids should be extensively tested in Africa and Latin America to help
farmers planting maize in developing countries. Venezuela and Colombia shouid
extensively test the 3 new hybrids since flint endosperm is essential for adoption.

Table: 3t. CHTTWO02. Mean Hybrid Trial - Tropical White in 2002, across 12 locations.

Overall means
Ent.]Entry Name South America Central America, North America Eastoern & | Asia
No. and Caribbean S. Africa Grain ays | Plant
yield |to silk} ht
t/ha {cm)
1 2 3 4 5 6 7 8 9 10 11 12
1 |CL-04368xCL-SPLW04 11.3 33 83 77 98 53 66 66 48| 66 73 7.5 71 55 230
9 |CL-04377xCML-264 11.9 3.1 5.4 6.3 8.0 51 6.3 6.6 4.3 7.3 74 7.0 6.6 57 224
2 |CL-04362xCML-254 10.7 4.0 66 59 87 45 66 55 4.1 7.0 6.9 7.3 6.5 57 230
15 {CML-264xCML-269 10.5 4.5 6.9 6.5 8.8 53 53 6.2 4.3 7.2 7.3 4.3 6.4 55 212
13 |CL-SPLWO5xCML-264 10.7 3.5 6.4 6.1 8.4 4.7 5.8 6.1 51 6.2 6.7 6.2 6.3 55 216
16 |{CML-36xCML-384 10.6 3.7 6.2 4.8 7.9 4.2 4.8 6.4 47 7.7 6.1 7.3 6.2 56 229
4 |CL-FAWW11xCML-343 10.8 4.1 52 54 77 45 48 62 39| 68 7.0 6.3 6.1 58 216
1 6 |CL-RCW18xCML-254 10.3 33 69 6.1 86 43 48 5.1 38 | 68 6.1 6.4 6.0 58 232
10 JCL-04367xCML-258 9.8 27 60 57 91 4.1 50 6.1 32| 6.1 7.5 6.3 6.0 57 247
5 JCML-341xCL-RCWO1 10.3 3.2 75 60 72 44 56 64 37 59 57 5.2 59 55 227
8 |CL-021119xCML-254 9.3 27 56 55 76 40 67 58 441 57 6.3 6.1 58 59 235
7 |CML-342xCML-254 10.9 38 .| 563 53 80 40 51 56 36| 64 5.4 5.8 5.8 57 228
12 |CL-FAWW11xCML-264 10.3 3.9 59 57 73 37 48 64 36| 53 5.8 6.1 6.7 57 206
17 |CML-448xCML-449 9.6 2.9 4.1 67 68 48 67 641 50 | 6.7 6.5 3.4 5.6 54 209
14 |CML-339xCL-02143 9.4 3.0 53 33 66 54 654 56 38| 56 5.9 75 6.6 55 223
11 |CL-PHYWO3xCML-254 9.6 33 6.1 66 66 43 55 46 35| 54 6.6 5.6 5.6 58 219
18 {CML-247xCML-254 10.5 3.0 43 68 72 43 50 55 341} 63 52 49 56 57 206
3 JCML-339xCML-247 10.6 3.4 63 43 55 39 50 60 45| 60 4.4 6.1 5.5 57 223
20 }Local Check-2 10.3 2.7 84 66 68 41 48 58 48| 55 6.0 48 59
19 Loca! Check-1 9.6 1.9 44 52 71 38 52 57 46| 43 4.6 3.5 5.0
MEANS 10.4 3.2 6.0 57 17 4.5 55 59 4.1 6.4 6.3 | 6.1 6.0
C.V.% 5.0 18.8 121 103 113 7.7 110 8.7 169 | 189 13.9 13.6 12.3
No. |Country Location
1 Tocorén - Edo. A Venezuela
2 Villavo Colombia
3 Agua Fria Mexico
4 Azuer Panama
5 Cotaxtla Mexico
6 Las Acacias, Ja Honduras
7 Las Vegas Tiguis Guatemala
8 Nueva Concepci Guatemala
9 San Andres E! Saivador
10 Mtwapa Kenya
11 MTWAPA (2) Kenya 46
12 |New Deihi India




Table 32. CHTTWO2. Mean for different traits agoss 12 environments.

Bt Yield Bk At Sk At Bt Mo Bot Eot Pt ExapEaras R As Sut Rt BM Vs EPP Semborer Baetips Commonmnust
o Pedgree tha % dys das A on on % % 15 e 15 19 % % % 15 15 15 15 % 15
1 JoL-0s3e8xaL-SALW4 71 120 5% 5 00 20 121 18 57 17 27 24 67 92 28 58 20 19 2 1 2 27 10
9 [ OBTHROVL264 66 112 5 5 08 24 117 01 139 26 24 32 60 167 92 33 20 18 39 10 13 79 10
2 [ 0BV 254 65 10 % 5 06 20 1% 197 71 19 28 30 50 71 28 42 23 21 16 11 18 33 10
15 |OVL-264OML-26) 64 110 5 55 10 212 107 198 31 17 27 26 82 49 07 10 20 17 24 10 14 45 10
13 la-ssrwoskovL 264 64 18 55 5 04 216 115 193 89 19 23 32 52 100 00 45 20 19 16 10 27 09 10
16 |[QVL36xOML3%4 62 106 5% S 12 29 128 192 77 16 29 26 72 103 85 78 20 19 68 11 18 17 10
4 | FAWWIIXOML343 61 18 5 8 00 216 112 203 1.1 23 29 29 83 105 112 77 20 19 61 11 14 00 10
6 |CLROWISQOML 254 61 18 &5 8 08 2% 128 197 122 52 27 28 70 63 43 53 18 17 55 11 13 59 10
10 | 0BEHAVL258 60 103 5 5/ 08 247 13 190 126 21 32 28 57 248 08 67 20 18 72 09 14 00 10
5 |QVL-341xL-ROWDL 60 1@ 5 55 03 27 18 200 106 19 27 29 60 48 14 82 23 21 48 10 13 35 10
12 | FAWWI IxQVL-264 58 98 5 57 02 26 112 200 65 20 27 29 52 54 42 28 20 18 12 10 19 09 1.0
8 |aminsxav24 58 B B 9 07 2% 10 D9 69 18 29 24 58 118 56 38 20 16 13 10 16 94 10
7 o322 57 @B 5 5/ 00 28 18 204 99 19 28 28 68 118 56 65 20 18 28 12 15 09 10
17 |OVL 448449 56 9% 5 % 07 29 10 211 54 28 31 26 57 161 61 35 20 18 17 10 16 87 10
14 |QVL- 39002143 56 9% 54 55 07 28 117 179 136 19 30 30 62 157 70 57 23 20 25 11 15 10 10
18 [QL 2OV 254 56 % 5 5/ 05 26 114 206 42 18 25 25 65 66 85 17 20 18 21 09 22 38 10
11 | QL PHYWBxOML 254 56 % 5 R 12 219 118 209 51 17 26 25 58 70 20 58 23 19 31 10 19 25 1.0
3 |QVL-339xQML-247 65 04 & 5 02 23 12 192 102 21 27 28 57 128 15 38 22 18 41 10 18 59 1.0
19 [Local Check 50 8 54 5 09 217 116 189 148 27 28 29 50 130 51 42 23 21 10 09 30 39 10
20 JLocal Check 59 10 54 5 06 24 118 186 83 20 28 27 53 104 00 37 18 17 29 10 24 88 10
Check Vear] 54 5 % 07 21 117 187 12 23 28 28 52 117 25 39 21 19 19 10 27 63 10
Gand Mean| 60 5% 5 23 119 181
LSO 05 09 09 60 62 09
aoved 19 19 19 36 76 77
F value Loc*Fritry] 106 104 100 080 065 068 -
AP 0.3 0% 03 094 09 09
Nurrber of locations] 12 2 12 12 1 "1 12 1 2 7 9 2 9 1 2 1 2 2 12 2 1 1
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Table 34. CHTTYO02. Mean for different traits across 15 environments.

Ent Yield Bck Ant Sik Pltht Earht Mo Erott Erott Plt Earasp Ridg Sldg BH BH Fus Stunt Rust B.M. Virus EPP Leaf spot
no Pedigree t'ha % days days ASI cm cm % 15 % asp 1.5 % % % 1.5 % % 1.5 1.5 1.5 1.5
1 |CML451xCML287 6.5 126 56 57 12 217 114 16.4 1.5 57 25 2.2 2.4 12.0 5.107 1.72 0.0 6.9 2.0 2.0 3.8 1.0 1
2 |CL-SCBY06xCML287 5.2 99 56 57 14 225 132 16.6 1.8 4.9 3.3 27 33.0 10.9 2.6 1.9 8.1 2.7 3.0 3.2 25 0.9 1.0
3 JCML287xCL-02841 5.5 105 56 58 1.7 231 134 16.0 1.9 126 3.2 2.8 29.8 11.4 3.7 23 5.1 3.2 3.3 3.3 25 0.9 1.2
4 [CL-SCBY07xCML287 52 a9 56 57 -15 223 126 159 1.8 6.5 3.1 2.6 15.9 12.3 2.0 1.7 2.3 3.5 2.7 3.0 0.3 1.0 10
5 JCL-G2620xCML287 5.9 113 56 63 -72 218 120 17.5 1.5 4.7 29 2.5 6.2 16.1 24 22 1.4 4.0 2.7 3.0 4.4 1.0 12
6 JCL-RCY005xCML287 5.6 108 56 57 15 212 120 166 1.8 5.4 29 25 25.3 9.5 2.6 1.9 1.4 2.3 3.0 3.0 1.4 0.9 12
7 |CMLA413xCL-03613 5.2 100 55 57 -14 200 113 16.3 21 1.6 29 26 13.0 121 3.6 1.8 0.7 0.8 27 3.0 1.9 0.9 1.0
8 JCML413xCL-SCBY06 5.1 97 56 58 -20 206 118 17.2 18 3.9 3.1 26 16.6 10.9 3.0 1.8 0.7 23 2.8 3.0 2.2 0.9 1.0
9 [CL-DTPY03xCML413 5.2 99 54 56 -15 209 117 154 22 8.8 3.0 29 19.5 9.2 19.3 24 1.5 27 2.3 3.0 6.1 1.2 1.2
10 JCML451xCL-MDRYO01 54 103 55 57 -18 199 97 15.7 1.7 8.3 27 2.8 9.3 6.7 54 20 0.0 7.2 2.0 2.0 13.4 09 1.0
11 JCL-02838xCML451 5.8 111 56 58 -20 212 111 17.2 1.6 4.8 25 23 3.9 11.0 1.7 1.7 0.7 6.7 22 22 5.0 0.9 1.0
12 JCL-02450xCL-02836 57 110 66 57 -15 208 121 159 16 55 29 25 164 99 53 20 86 54 30 28 89 09 1.0
13 JCL-02450xCL-03618 57 109 55 56 15 212 114 16.5 15 3.8 2.7 2.6 20.8 6.0 0.3 1.6 0.7 2.5 27 23 2.5 0.9 1.0
14 JCL-02450xCL-G2618 52 99 54 56 -16 208 116 153 1.8 6.8 3.1 26 26.8 11.8 59 1.8 2.3 1.3 27 2.7 5.7 0.9 1.2
15 |CL-02450xCML226 58 111 55 56 -13 206 116 157 19 63 27 24 144 143 21 17 65 38 30 32 41 09 12
16 JCML287xCML413 58 110 57 58 -15 219 127 16.6 1.7 3.1 29 24 18.4 11.3 70 20 3.6 0.7 2.5 3.0 1.1 1.0 10
17 JCL-02450xCML451 5.7 109 56 57 17 203 106 16.7 1.8 4.4 2.6 2.5 0.5 10.7 1.0 1.4 0.7 4.2 1.7 1.7 6.0 0.9 1.0
18 JCL-G2621 xCML451 5.9 114 55 57 -141 212 112 16.7 1.8 7.8 2.6 2.6 0.4 6.7 2.6 1.8 0.0 7.9 2.0 2.0 1056 09 1.0%
19 [Local Check 5.1 99 55 57 -16 206 113 155 1.4 72 28 2.7 19.3 6.5 2.3 1.7 0.7 3.0 2.7 3.0 3.0 0.9 0.8
20 JLocal Check 5.2 100 54 56 -15 207 110 15.7 1.7 6.5 27 2.5 12.1 10.8 4.1 1.9 3.1 3.5 2.5 2.7 6.2 1.0 1.0
Check Mean 5.2 55 56 -16 206 112 16 1.5 7 2.7 2.6 15.7 8.6 32 179 1.9 3.3 2.6 2.8 4.6 0.9 0.9
Grand Mean 5.5 55 57 -18 212 117 16 2 6 29 26 15.1 10.7 42 1.87 2.5 3.8 2.6 2.7 4.6 0.9 1.1
LSD 5%] 0.63 T 08 41 7.2 70 14 T
CV %{ 13.0 21 30 45 74 113
F value Loc*Entry] 1.49 093 108 1.08 1.28 0.72
P(F>f)] 0.0 072 00 022 001 099
Number of locations| 15 15 15 15 15 15 14 2 10 12 14 9 13 5 6 1 2 11 2 15 1
No Country Location
1 Mexico Cotaxtla
2  Guatemala Las Vegas Tiquisate
3 El Salvador San Andres
4  Mexico Agua Fria
5 Honduras Dantli
6 Colombia Villavo
7 India New Delhi
8 Venezuela Tocorén - Edo. Aragua
9 India Jalna
10 Vietnam Binh Duong
11 Panama Azuer
12 Venezuela Maracay, Estado Aragua
13 Guatemala Zacapa
14  India Hyderabad
15 Bolivia Cotoca (Santa Cruz)
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Table. 35.EVT12S.Mean for different traits across seven environments in 2002.

Overall means
Ent.|Entry Name South Central America, Asia
No. |Entradas America North America rain ays [ Plant
and Caribbean yield | to silk| ht(cm)
(t'ha)
N 2 3 4 5 [ 7 8
21 |S99TLW BNSEQ (1) 1.9 65 70 69 45| 40 64 7.5 5.6 65 218
22 |S98TLW-2B 1.9 60 68 69 44} 40 6.7 7.0 5.4 65 218
20 {ACROSS S9643 1.6 59 6.6 71 39 { 45 5.9 6.7 5.3 67 236
19 |S97 TLW GH"Ay B" (2) 1.5 6.1 6.1 7.8 3.8 30 7.0 6.4 5.2 66 223
17 |S99TLWQ-AB 1.7 58 56 5.8 35| 42 72 741 5.1 64 213
14 {S9TLWQ HG"AB" 14 59 6.0 6.2 39 [ 31 6.6 6.8 5.0 64 214
23 |POZA RICA 8763 RE 1.7 59 65 44 42 26 69 75 5.0 63 212
18 |POZA RICA 9443 RE 1.8 55 59 64 3.3 25 7.3 6.7 49 67 234
13 |S99TLWQ HG"B" 2.1 55 55 55 38 | 27 76 6.6 4.9 64 208
6 |S00TLWQ-A 1.3 5.3 53 65 22| 4.1 7.2 7.0 49 66 213
16 1S99TLWQ-B 1.7 56 6.0 5.7 34 29 67 6.6 48 64 206
8 |S00TLWQ-B 21 57 59 5.4 3.7 34 5.5 6.8 48 65 214
7 |SO0TLWQ-A1 1.7 50 6.7 5.6 3229 63 5.8 46 65 206
9 |S00TLWQ-AB 1.9 58 55 57 3.1 22 641 6.7 46 66 207
12 [S99TLWQ HG"A" 1.6 59 59 49 40 16 6.0 6.2 4.5 64 218
15 [SQITLWQ-A 1.3 56 6.1 5.5 29 25 55 6.7 45 65 217
10 {S99TLWQ-1 1.1 5.1 50 56 31 4.2 5.7 5.7 4.4 66 207
11 1S99TLWQ 1.6 54 50 59 24 3.2 58 6.1 44 65 209
4 |SIN-1 P73 NICOP 1.8 54 48 39 31 3.2 5.1 7.1 4.3 64 219
2 |SIN-1 P73 COT-1 21 47 3.7 37 34 36 6.2 6.5 42 65 213
5 |SIN-1 P73 PR-5 1.5 45 36 441 39 26 5.1 5.7 3.9 64 210
3 |SIN-1 P73 NiC-3 1.7 42 33 27 34 | 25 49 5.6 35 64 211
1 |P73NISA1 1.2 4.3 26 25 29 1.9 3.9 5.2 3.1 65 207
24 [Local Check-1 1.3 5.6 55 7.3 33 23 486 5.8 4.5
25 |Local Check-2 1.5 45 65 64 3.1 26 441 5.8 4.3
MEANS 1.7 55 54 54 35 ] 31 62 65 47
CV.%| 233 91 135 188 120} 290 113 94 15.8
No. [Country Location
1 Colombia Villavo
2 Guatemala Ovejero, Jutiapa
3 Mexico Agua Fria
4 Mexico Cotaxtla
5 Nicaragua Santa Rosa
6 India Dholi
7 India Dholi (2)
8 Indonesia Takalar, South Sulawesi
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Table 36. EVT12S. Lowland Tropical white Normal and QPM Synthetics across seven locations in 2002.

Ent Yield Bck Ant Sik Plitht Earht Earht Mo Erott Pltasp Earasp Rldg Sldg BH Earro Pit Stunt EnH BH Stunt Leafspor Rust B.M.
no Pedigree tha % days days ASI cm cm  Pltht % % 1.5 15 % % % 15 # % 15 15 % 1-5 15 15
21 |S99TLW BNSEQ (1) 545 122 56 36 03 218 113 1.0 19 9 256 279 21 33 94 192 42 00 18 14 12 1.2 25 19
22 [S98TLW-2B 525 118 55 56 10 218 111 10 22 8 231 281 9 41 183 44 09 20 15 04 15 23 17
20 JACROSSS9643 ~ — I'513 115 58 38 09 236 124 08 21 16 256 293 15 23 200 43 47 12 20 15
A9 |S97TLW GHFAyB"(2) |'505 113 56 58 11 223 121 08 22 10 242 274 13 44 192 42 0. 1410 23 17
23 [POZARICA 8763 RE 479 107 53 55 13 212 102 09 19 17 272 314 17 48 80 258 43 00 25 15 21 1.0 27 21
17 [S9STLWQ-AB B 479 107 54 55 12 213 107 08 19 15 250 3147 16 74 93 233 43 00 25 13 40 1.3 27 18
14 [S9STLWQ HG"AB" 475 106 55 56 10 214 111 09 21 43  2B1 314 23 112 233 44 00 23 18 20 1.2 20 15
8 |So0TLWQ-B __‘_ 472 106 56 57 09 214 112 08 21 8 260 269 18 21 192 43 15 12 1.3 22 18
18 ﬂﬁZKTUCA 9443 RE 464 104 58 59 10 234 128 09 23 13 267 321 17 36 258 43 1. 15 16 12 23 18
15 JS99TLWQB 55 09 206 106 08 19 13 244 319 18 54 217 42 00 23 13 25 1.0 23 17
"6 |S00TLWGQ-A 57 16 213 103 08 20 18 244 319 9 153 242 42 00 22 14 34 1.0 22 18
9 JS00TLWQ-AB 57 14 207 100 08 21 14 ~ 275 295 18 66 90 242 43 00 27 15 32 12 22 17
T2 [S99TLWQ HG'A™ 56 218 106 09 21 12 269 290 19 B1_78 208 43 11 25 13 33 1.3 25 18
TA3 [S9OTLWQ HG'B® 56 208 108 09 20 13 250 3.02 22 97 53 217 43 00 20 29 1.3 23 18
15 [SOTLWQ-A 56 217101 08 20 16 253 324 17 69 119 250 44 00 27 51 10 23 17
7 JS00TLWQ-Al 56 206 97 08 2 20 242 319 16 45 110 250 42 00 25 34 1.0 23 19
Ao [SeOTLWQ-1 57 207 105 08 21 12 233 310 14 62 39 225 42 00 25 44 12 27 20
D A 94 56 57 209 101 08 20 14 253 329 14 82 45 250 43 00 20 a3 12 23 20
4 [SN-IPTANICOP 90 55 36 219 115 08 18 15 297 338 32 67 61 283 43 00 20 3.2 1.2 23 22
Tz siniPBCOTI 87 55 56 213 117 09 19 13 303 324 38 907 35 225 41 00 18 45 13 27 23
5 [SIN-I P73 PRS 82 54 55 210109 08 19 17 269 326 37 65 56 242 43 00 1. 13 28 26
3 [SINGIPTINIC3 74 54 55 211109 0.8 19 11 281 336 42 55 57 250 40 1.0 30 25
TTenNisal 66 55 56 207 107 08 18 20 289 350 39 74 13 317 # 15 33 28
_1 P 2.8
24 |Local Check-1 100 55 65 06 217 113 0.9 20 9 28 o0 178 63 22 192 38 00 18 13 29 70 22 15
" 25 JLocal Checkz 97 54 55 12 214 112 09 18 10 28 32 188 57 68 233 39 00 20 13 1.1 1.0 27 23
Check Mean| 4.41 54 55 216 112 08 20 9 28 31 183 60 45 213 38 00 19 13 20 1.0 24 19
" Grand Mean| 4.44 55 56 215 110 09 20 14 28 31 210 65 65 233 43 04 22 14 30 12 24 19
(D 5%| 088 1213 93 84 T B e
T V%] 1545 18 19 49 95 o5 i )
I Fvaiue Loc*Entry] .88 13 14 06 05 07 B 7”
1 TTTTP(F>R[ 0.80 0.04 019 1.00  1.00 099 ) i
] ““Number of locations] 7 7 7 7 6 6 6 1 6 & 7 5 5 5 7 1 1 2 2 1 1 2
| No Country Location
1 Colombia Villavo
2 Guatemala Ovejero, Jutiapa
3 India Dholi
4 Indonesia Takalar, South Sulawesi
5 Mexico Agna Fria
6 Mexico Cotaxtla
7 Nicaragua Santa Rosa
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Table 37. EVT 13S. Lowland Tropical yellow Normal and QPM Synthetics across six locations in 20

Ent ) Yield Bck Ant Silk Pitht Earht Earht Mo Erott Erott Pltasp Earasp Ridg Sldg BH BH Pit Fus ‘Stunt Rust BM. Virus
no Pedigree t/ha % days days ASlI cm cm  Pltht % 1.6 1.5 15 1.5 % % % 15 # % % 1.5 1.5 %
14 fpozaricassszr | s 122 88 59 15 220 110 10 23 7 51 30 24 17 51 50 27 416 57 20 25 18 8
1 [sorzs | s4a 117 58 59 10 223 122 10 24 5 19 32 24 27 81 39 27 401 126 11 23 18 4
15 [TAKFAs9624 | 50 109 57 58 14 223 120 09 25 10 18 34 28 19 52 B0 27 400 80 35 25 19 7
16 |sosTLY-18B o 50 109 57 59 13 215 115 10 26 7 19 30 26 19 50 54 23 401 21 15 23 17 4
"3 [so124 | 5o 108 57 58 42 225 113 10 24 6 19 33 28 31 71 73 30 381 78 44 22 18 3
17 |acrossses2a-1 | 49 107 56 58 -1'.4 25 17 10 23 8 20 32 29 16 65 147 27 402 49 41 20 18 7T
“13 Jso7TLY GH "AyB"(])(RE)” 48 105 58 59 A5 211 117 10 24 5 20 31 28 15 100 88 27 384 92 19 23 19 5
11 [S99TLYQ-AB 48 105 55 57 15 214 110 09 23 8 20 33 31 23 95 120 27 387 29 20 30 25 5
"2 Iso13s B A a3 218 ”'1i4 09 24 7 16 31 27 20 715 B2 23 392 113 16 20 15 3
"8 [soorLvooras | 47 102 55 0S¢ 10 211 113 09 23 8 20 32 29 20 77 86 27 403 63 27 20 20 2
"7 IseotLyoouBr ) 45 98 55 210 111 09 22 5 19 33 30 20 54 94 27 402 23 1
6 [S99TLYQ GH"A" | as 97 210 111 09 23 6 23 33 28 25 66 90 23 384 11.0 20 4
"9 [so9TLYQ-A |44 97 55 6 11 215 113 09 23 8 19 35 29 34 66 77 30 377 68 23 3
5 JsooTLYQ-AB ] 43 e4 56 58 16 212 110 09 24 8 20 34 30 28 82 89 27 387 22 1
“10 [sosTLYQ-B ) 42 @91 s6 57 A1 219 116 08 22 7 24 35 31 17 55 130 27 389 24 2
" 18 JCOTAXTLA s9627-1 41 0 57 59 48 221 111 10 23 10 18 35 28 37 76 46 27 373 6.0 20 10
"4 |sooTLYQ-B "1 41 88 56 57 42 213 110 08 22 6 22 34 29 17 47 75 23 385 9777”72’".6’ 25 20 4
42 IBOPERENDA 8666 (RE) 40 87 86 ST 19 200 105 09 24 12 28 34 35 22 74 85 23 371 65 39 27 23 10
19 JLocal Check a8 99 57 59 -1.9 225 121 09 23 10 21 35 29 27 104 75 30 376 50 33 23 18 3
20 JLocal Check ' 46 100 56 57 11 218 113 09 23 7 16 34 27 30 79 71 30 377 77 25 22 21 2
Check Mean] 4.6 566 581 15 221 117 09 23 8 18 35 28 28 91 73 30 377 64 29 23 19 2
o  Grand Mean} 47 56 58 13 217 114 09 23 8 22 33 28 23 69 B84 26 3901 72 29 24 20 5
LSD 5% 12 13 85 15 18 ) i ' S
I i cV % 17 21 51 94 72 i T i
F value Loc*Entry 13 08 05 04 07 .
i p(r>f)] 098 o008 o088 100 1.00 0.97 - N
Number of locations} 6 6 6 6 6 6 6 &5 2 5 6 5 6 5 1 6 12 1 2 1
. [ N Country  Location |
1 ) Guatemala  San Pedro Pinula, Jalapa
g ) " India ””New Deihi
3 lndonesna Takalar, South Sufawesu
4 Mexico - Cotaxtia B
5 ) " Mexico ) Agua Fria’
6 " Nicaragua Santa Rosa
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Table. 38. EVT13S. Mean for different traits for Lowland Tropical yellow Normal
and QPM Syntheticsacross six environments in 2002.

~ Overall means
Ent.|Entry Name Central America, Asia
No. North America Grain | Days | Plant
and Caribbean yield |to sitk| ht(cm)
(tha)
1 2 3 4 o [
14 IPOZA RICA S9627 45 61 75 49 | 25 8.1 5.6 59 220
1 |S0128 50 59 63 52 26 7.2 5.4 59 223
15 |TAKFA S9624 40 62 58 43 24 7.5 5.0 58 223
16 |S98TLY-1B 43 56 6.0 50 2.6 6.6 5.0 59 215
3 [S0124 47 55 69 47 1.4 6.6 5.0 58 225
17 JACROSS S9624-1 42 55 54 43 27 75 4.9 58 225
13 {S97 TLY GH "Ay B" (1) (RE) 41 55 54 5.2 1.9 7.0 4.8 59 211
11 |S99TLYQ-AB 45 56 53 45 1.6 74 4.8 57 214
2 150136 35 52 64 42 19 72 47 60 218
8 |S99TLYQ GH"AB" 41 58 52 37 2.6 6.7 4.7 56 211
7 |S99TLYQ GH™B" 43 54 50 4.0 27 5.7 4.5 56 210
6 |S99TLYQ GH"A" 40 50 48 37 2.2 71 45 56 210
9 IS99TLYQ-A 45 53 51 37 1.6 6.6 4.4 56 215
5 {SO0TLYQ-AB 37 51 49 4.2 1.7 6.2 43 58 212
10 |S99TLYQ-B 44 47 36 36 2.2 6.6 4.2 57 219
18 {COTAXTLA S9627-1 30 47 53 35 1.7 6.7 41 59 221
4 |S00TLYQ-B 35 48 43 31 2.3 6.4 4.1 57 213
12 {IBOPERENDA 8666 (RE) 37 46 44 28 1.9 6.5 4.0 57 209
20 |Local Check-2 49 52 53 37 2.3 6.1 4.6
19 [Local Check-1 41 52 .43 33 2.5 7.9 4.6
MEANS| 4.1 54 54 4.1 2.1 6.9 4.7
CV.%| 124 97 175 1211229 7.8 13.7
No. Country Location
1 |[Guatemala San Pedro Pinula, Jalapa
2 |Mexico Agua Fria
3 }Mexico Cotaxtla
4 |Nicaragua Santa Rosa
5 }india New Delhi
6 |indonesia Takalar, South Sulawesi

2.24 Evaluation of tropical late maturing synthetics tolerant to
biotic and abiotic stresses in the tropical environment.

Open pollinated varieties with good yield potential and extended adaptation to
marginal environments that possess the capacity to buffer the different limiting
constraints to maize production and enhance yield stability provided by resistance to
biotic and abiotic stresses. Another important factor is that more than 60% of the
farmers planting corn in the tropical environments do not use improved varieties or
hybrids because the seed costs have gone sky high in recent years, therefore
development of good synthetics OPV varieties is of prime importance in the tropical
lowland subprogram. In 1999 we started to develop synthetic varieties that possess

more uniformity, resistant to foliar diseases, lower ear placement to be more
attractive to farmers.
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2.25 Evaluation of 14 synthetics resistant to biotic and abiotic
stresses in 30 locations in Central America.

Synthetii:s: QPM and Normal

New tropical white QPM synthetics. We have developed a range of new QPM
synthetics for tropical environments. These possess good vyield potential,
intermediate plant height, low ear placement and uniformity, tolerance to root
lodging and foliar diseases, resistance to ear rot, semi-flint kernel texture, high
milling percentage, and twice the lysine and tryptophan of normal maize. Since they
are open pollinated varieties, the cost of seed is lower and farmers can save seed
from progeny for planting in subsequent seasons. Some of the synthetics were
developed with an eye to heterotic response, and can thus be used as parents in
non-conventional hybrids.

Evaluation of synthetics resistant to biotic and abiotic stresses. On-farm test and
promotion of the new synthetic varieties in marginal areas such as the project
carried out by PRM where near 30 trials were conducted in 2001 in farmer’s fields is
strongly recommended. In 2001 fourteen OPV synthetics resistant to different
stresses were tested in 29 locations in Central America, Synthetic CTS-1 (resistant to
insects), and S97 TLW HG"A&B" outyielded the best local check with up to 30%. The
best synthetic yielded 5.8 ton/ha and the local checks 4.4 ton/ha. In 2002 more
than 200 strip test validation trials were planted on poor resource farmer fields
growing corn in Central America. Community based seed production systems is
associated to on-farm validation tests.

With the information collected from the strip tests: Synthetic S97TLW-AB was
released in Guatemala and two more synthetics will be released in Nicaragua and El
Salvador.
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3. Quality Protein Maize Project

Since 1997, when the Nippon Foundation helped CIMMYT to reactivate Quality
Protein Maize (QPM) research, 21 developing countries have released dozens of QPM
hybrids and varieties for use by farmers, while more than 30 countries annually
request CIMMYT QPM trials. These encouraging results and continuation of Nippon
found set up QPM program as priority in tropical lowland research activities.

The total number of rows planted with QPM material in 2002A season was
1,710 - 5m long (122 at Cotaxtla and 1,588 at Tlaltizapan). In 2002B season we
planted 6,681 rows at Agua Fria breeding station and 1,076 rows at Cotaxtla (Table
39). All activities performed were related with: seed increase of hybrids, synthetics,
pools, and populations; selection of inbred lines; evaluation of hybrids and
synthetics; and conversion of normal lines to QPM,

Table 39. Number of 5 m long rows in QPM breeding activities at Tropical
Lowland subprogram in 2002.

. Cotaxtla Tlaltizapan Cotaxtla Agua Fria
Breeding material 2002A 2002A 2002B 2002B Totals

Recycling F, to F, white 185 307 492
Recycling F; to F; yellow 126 65 191
F2 populations white 190 190
F2 populations yeliow 190 190
S2 to S4 nurseries white 442 442
S2 to S4 nurseries yellow 178 178
S5 to S8 nurseries white 142 142
S5 to S8 nurseries yellow 61 61
CML, seed increase 102 400 502
Backcrossing & MAS 36 96 96
Hybrid formation 1,037 716 1,753
Seed increase of pools,

populations, synthetics and EV 35 1,770 1,805
Seed increase of hybrids 925 925
Formation of new synthetics 60 60
Formation of F, populations 86 103 103
Trials 1,076 1,139 2,215
Totals 122 1,588 1,076 6,681 8,269

' Tropical lowland QPM project could be separated in several components:

- Incorporation of stress resistance in QPM
- Pedigree breeding (QPM)

- Conversion of normal lines to QPM

- Formation of QPM synthetics

- QPM hybrids development and testing
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3.1 Incorporation of stress resistance in QPM

Lowland tropics is well known as very stressful environment, with many biotic
and abiotic constrains. Knowing those stresses and incorporation of resistance for the
most important constrains could greatly improve yield and dependability of QPM
materials for certain areas. As the NIPPON-foundation is focused in Africa, we
oriented our strategy in HQ to include in the process of selection all the limiting
constrains prevailing in this part of the world. We crossed tropical germpiasm with
material resistant to maize streak virus (MSV) and gray leaf spot (GLS) to form F2
pedigree breeding populations, we are also creating new heterotic populations with
resistance to both stresses.

In 2002 season 87 white and 120 yeilow S2 lines developed from QPM line
cross with some donors for resistance were grown and selected at Agua Fria location
extremely favorable for different biotic stresses. One hundred and seventeen white
- and 85 yellow ears were selected for advancement. Total 20 F2 popuiations (QPM x
source of stress resistance) were grown at Agua Fria, and 409 (293 white and 116
vellow) the best ears were selected based on tolerance to diseases, insects, and
other important agronomic characteristics to be advanced in next season. In addition
185 white new F1's and 65 yellow F1 crosses between elite QPM germplasm and
stress resistant source material were planted at Agua Fria in 2002B season.

Another important way to incorporate stress resistance in QPM material is to
create opposite heterotic populations. These populations should have as many as
possible donors for resistance while maintaining significant % of elite germplasm.
Crosses for making these populations were selected and will be planted at Agua Fria
in 2003A season. The next possible steps are to start some type of reciprocal
recurrent selection from these populations, or half-sib selection using opposite inbred
line as tester.

3.2 QPM pedigree breeding

QPM pedigree breeding program is the most important breeding method for
development of new lines at tropical lowland subprogram. The objective of this part
of tropical program is to develop the new QPM inbred lines that produce high grain
yields and superior agronomic performance in hybrid combination.

Based on carefully selected parents and with the idea to develop stress
tolerant QPM material 492 rows of white and 191 rows of yellow Fl’s were grown in
2002 for pedigree selection (Table 39). All F1’s were screened for major diseases
(maydis, rust, ear rot) and lodging. The susceptible ones were discarded from further
use in pedigree breeding, because of low probability that new good lines can be
developed from weak hybrids. Total 380 rows of F2 plants were grown at Agua Fria
in 2002B. Selection in the former was performed at flowering and based on plants
free of diseases, with no lodging, with favorable ear placement, and with no silk
delay. The best 30-40% of the plants were selfed and selected again at harvest time
for ear rot and good presents of QPM modifiers genes.

At QPM early generation nurseries S; to S4 442 tropical, intermediate-to-late
maturing, white QPM lines and 178 tropical, intermediate-to-late, yellow QPM lines
were planted at Agua Fria in 2002B (Table 39). The selection we performed is based .
on rows performance, and then we selected the best plants within rows. The most
resistant rows (plants) were selfed and at the harvest time selection was done based
on low incidence of root lodging and resistance to ear rot. The best lines will be
advanced to next generation. These lines will be forwarded to regional CIMMYT
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offices in Africa, where they could be selected under local environment, and crossed
with local testers. After evaluation, the best lines can be used for hybrid formation as
well as for formation of new high yielding synthetics for resource poor farmers.

Based on yield trials data from 2001B the most promising lines Ss to Sg white (142
rows) and yellow (61 rows) were planted at Agua Fria in 2002B (Table 39). They
were planted ear-to-row in five-meter plots at a density of 66,666 plants per
hectare. All healthy plants were selfed. The best lines will be designated as "elite"
and sent to Africa, Latin America and Asia.

3.3 Conversion of normal lines to QPM

As mentioned in 2001 annual report conversion process of two CIMMYT elite
lines CML264 and CML273 is completed. Preliminary results of these two lines in
crosses with other QPM elite germplasm are very encouraging. Converted line
CML264Q in single-cross and three-way cross combinations made hybrids with
excellent performance and topped many vyield trials. Also protein quality data
confirmed that conversion process was successfully completed.

Table 40 shows head-to-head analysis of CML264 x CML273 (normal hybrid)
versus CML264Q x CML273Q (QPM hybrid from converted lines) and the best local
checks from 2001 and 2002 yield trials. It is very clear that there is no differences
in any of studied traits between normal and converted version, while new QPM
hybrid outyielded the best local check for more than 800 kg/ha across 28 locations
and had much better standability (stalk and root lodging) and plant scores.

Table 40. Head-to-head analysis of CML264Q x CML273Q vs. CML264 x CML273 and
the best local check based on data from 28 locations in 2001B and 2002B.

Yield End ER RL SL Mo BH Silk  Poll.  PH EH EA Pit. Try
Hybrid

(t/ha) Hard % % % % % cm cm__ asp.  asp. %
CML264Q x CML273Q  6.68 2.20 6.1 109 3.7 203 52 560 56.3 235 120 277 2.70 0.083
CML264 x CML273 6.60 2.14 59 138 33 196 7.1 559 56.1 231 118 2.79 2.58 0.050
Local Check . __________ 5.85_1.82_ 62 312 108 20.2 55 544 544 _ 232 124 2.78_ 3.40 0.050
Number of locations 28 24 28 24 28 28 25 27 28 28 28 28 22

Prob. QPM vs. Normal 0.8 0.47 0.83 0.23 0.40 0.08 0.17 0.33 0.38 0.07 0.21 0.83 0.32

Prob. QPM vs. Check 0.00 0.02 094 0.00 0.02 0.78 0.80 0.00 0.00 0.14 0.12 0.88 0.00
Yield=Grain Yield t/ha; End Hard.= Score for endosperm hardness (1-5); ER= % of Ear Rot; RL=% of Root Lodging;
SL=% of Stalk Lodging; Mo=% of Grain Moisture; Silk=Days to Silk; Poll.= Days to flowering; Plt= Plant height;
EH=Ear Height; EA asp.=Ear Aspect (1-5); PIt. Asp.= Plant Aspect (1-5); Try=Tryptophan in the whole kernel
(average of the parents)

In 2002B cycle we planted 56 rows for conversion of another seven elite normal lines
(R1, CML247, CML254, CL-RCWO01, CML451, CL-02450, and CML287). Based on the
data from DNA analyses homozygous recessive (0202) plants were used for making
backcrosses with recurrent parents. The selected ears (BC1F1) will be planted in next
cycle and two different conversion-breeding schemes will be used for this purpose
(see chapter “additional work on tropical lowland subprogram” for the new scheme).

3.4 Formation of QPM synthetics

Development of quality protein maize synthetics with excellent vyields,
uniformity, tolerance to pests and diseases, and high values of essential amino-acids
is very important task at tropical lowland subprogram. Developed synthetics can be
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Total eight yield trials were grown on seven different locations. Three
locations were in .Mexico and one in Colombia, Guatemala, India and El Salvador.
Grand mean, coefficient of variations (CV), and least significant difference (LSD) for
grain vield for each experiment-locations are shown in table 41. The smallest values
of CV, and LSD were observed at location Cuyuta - Guatemala (8.50 % and
1.08t/ha) and Agua Fria - Mexico (10.60% and 1.40t/ha) confirming the best
management of vyield trials in these two locations. At location Cotaxtla - Mexico
probably high lodging caused by several storms decreased preciseness of the
evaluated experiments, but this location again confirmed high yielding potential
(average yield for all experiment 6.72 t/ha) in 2002B season. Highest values of CV
and LSD were estimated at location New Delhi - India due to severe drought
conditions during growing season.

The results of all trials are discussed below. In further discussion mean grain
yield is expressed as clean yield i.e. yield decreased for % of ear rot (in Tables Yieid
1), unless it is pointed out different. The trypthopan data for QPM hybrids were
calculated using average values for tryptophan from inbred lines, parents of the
observed hybrid. Due to expensive chemical analyses and high correlation coefficient
between tryptophan and lysine (0.954 in our case based on more than 300 samples)
only tryptophan content for QPM lines was requested and obtained from the
laboratory.

3.5.1 TSCWQO02-21. Evaluation of advanced tropical QPM white single
crosses

Crosses between released white late QPM CIMMYT lines and with advanced
QPM lines were evaluated at six locations with two replications in 4x8 a-lattice design
with goal to identify the best hybrids for CHTT's. The 27 crosses between QPM lines,
two QPM reference hybrids, one normal hybrid, and two commercial checks made
total 32 entries. Plots consisted of one row plot 0.75m apart and 5m long. Scores
-and counts were taken for several important traits and results are presented in
tables 42 and A113 to A119.

Analysis of variance (ANOVA) showed that there is no significant interaction
between genotypes and environment, while at each individual location significant
differences were observed between entries for grain yield (Tables A113 to A119).

The highest mean grain yield for this experiment was achieved at Agua Fria
(7.09 t/ha), following by Cotaxtla (6.99 t/ha), while the lowest yield had New Delhi-
India (3.08 t/ha), respectively. The highest yielding hybrids were CLQ-RCWQ50 x
CML144 with 5.99 t/ha and CLQ-RCWQO01 x CLQ-6316 (5.98 t/ha). These hybrids
outyielded the best local checks for 24% percent and were better than QPM
reference hybrid (CML144 x CML159) for more than 40% (Table 42). Also endosperm
hardness scores, ear rot and standability of these hybrids were at high level
confirming their high agronomic performance. Almost all advanced hybrids had
higher yield performance than QPM reference hybrid, and 2/3 of them higher yield
than the best normal endosperm local checks (Table A119).

62



Table 42. TSCWQ02-21. Means for top ten tropical QPM white single crosses, reference entries, and local checks
across six locations in 2002.

Ent Yi$'d Yield Brfjk ng EnH  Eroft  Sik ar . Mo Pt Ear Rdg Sdg Ear Pt Stnt Try
no Pedigree tha tha % % 1.5 % days ASI i'tt F?lt % asp asp % % # # 1.5 %
13 CLQ-RCWQs50 x  CML144 5.99 §.30 124 141 1.9 4.8 54 04 050 099 204 28 25 59 74 44 45 27 0.108
5 CLQ-RCWQO1 x  CLQ-6316 5.98 6.44 124 140 1.5 71 56 06 054 093 216 31 25 79 11.6 42 46 38 0.099
[} CLQ-RCWQO1 x  CLQ-6315 577 6.27 120 135 1.7 8.0 55 07 054 096 216 . 31 27 6.1 10.6 46 48 136  0.105
CLQ-RCWQ26 x  CLQ-RCWQ40 5.61 579 116 132 15 31 53 02 049 091 204 34 25 117 6.0 41 45 47 0.089
CLQ-RCWQ10 x  CLQ-6315 5.53 6.08 115 130 20 8.9 52 03 049 095 215 33 27 5.1 14.8 42 44 41 0.096
14 CML142 x  CLQ-RCWQt1 5.48 593 114 128 1.6 7.7 55 02 054 094 196 34 27 9.3 6.3 43 46 31 0.094
2 CLQ-RCWQ13 x  CLQ-6316 5.41 577 112 127 25 6.3 56 02 052 088 29 32 28 6.8 58 39 43 74 0.091
1 CLQ-RCWQ15 x  CLQ6316 523 5.78 108 123 23 9.3 53 05 050 090 201 3.1 33 6.2 9.8 42 47 3.2 0.097
3 CLQ-RCWQ10 x  CLQ-6316 5.22 564 108 122 22 75 54 03 051 082 219 36 28 156 4.0 37 41 71 0.091
18 CML142 x  CML147 5.19 5.71 108 122 1.6 9.2 55 . 07 052 0986 205 33 27 104 72 44 47 46 0.101
28 CML14 x  CML159 4.26 4.57 88 100 1.9 6.8 55 05 050 087 196 35 28 1556 175 35 41 438 0.096
28 CML264 x  CML273 5.08 5.27 105 119 22 38 56 1.1 052 096 202 28 29 6.6 24 36 37 43 0.050
30 CML264Q x  CMLZ73Q 4.97 5.29 103 117 24 G.O 57 08 049 101 213 27 28 30 32 38 38 28 0.091
31 Local Check #1 4.82 5.16 100 113 22 6.7 54 03 055 095 214 38 3.1 209 184 40 42 3.8 0.050
32 Local Check #2 4,76 5.31 99 112 1.7 10.3 53 04 054 090 208 36 28 175 41 39 44 5.7 0.050
Check Mean 4.78 5.12 21 6.7 55 06 052 0984 207 33 29 127 91 38 40 43
Grand Mean 5.02 5.41 2.0 7.2 54 03 052 083 204 34 29 141 123 40 44 53
LSD 5% 0.62 0.65 0.5 45 0.8 0.5 0.0 0.1 1.3 05 03 104 89 3.7 28 44
CV % 13.27 127 83 1.8 27 55 124 85 122 146 98 101 124 97 54.3
F value Loc*Entry 1.24 48 0.7 1.0 0.8 1.0 07 0.9 1.4 1.1 22 20 0.8 07 1.1
P(F>f) 0.12 0.0 1.0 0.6 0.8 05 1.0 0.7 0.1 03 00 0.0 0.8 1.0 04
Number of locations 6 5 5 6 6 6 6 6 4 6 5 6 6 6 2
No Set Location Country Local Check-1 Local Check-2
1 1 Agua Fria México CML156xCML159 CML448xCML449
2 2 Cotaxtla Meéxico H520 CML448xCML449
3 3 Turipana Colombia C-343 V-156
4 4 Cuyuta Guatemala HB-83 NEB-0001
5 S New Delhi India Pro311 Ganga Safed - 2
6 6 San Andres El Salvador HQ-61 H-59
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Table 43. TSCYQO02-22. Means for top six tropical QPM yellow single crosses, reference entries, and local checks
across five locations in 2002.

Yield Bek Ear Ear #
Ent 1 Yield Q Erott EnH  Silk ht ht Ear Mo Pit Ear Rlodg Slodg Bh Try
no Pedigree t/ha t/ha % % 15 days ASI cm !:‘l't ::t % asp  asp % % % %
13 CML161 X  CLQ-G2604 593 609 111 25 1.8 52 09 127 054 099 200 34 25 214 115 23 0092
4 CLQRCYQ28 x CLQ-RCyQ12 583 596 110 22 25 51 06 125 052 098 197 34 28 174 151 32 010
7 CML161 x  CLQ-S89YQ06 581 606 109 42 18 53 08 134 054 095 188 37 24 108 53 21 0083
3  CLQRCYQ28 x CLQ-RCYQ31 550 564 103 25 26 50 0.8 130 051 090 214 38 29 165 184 12 0100
8 CML165 x  CLQ-RCYQO7 547 570 103 40 1.9 54 10 123 052 094 210 33 28 174 128 48 009
9  CML161 x  CLQ-RCYQ22 543 558 102 2.7 1.7 52 04 118 050 096 194 29 31 5.5 62 173 0094
14 CML161 X  CML165 (RE) 533 553 100 37 20 53 06 125 053 102 194 34 27 179 138 70 0095
15 Local Check # 1 607 633 114 40 16 54 04 138 054 098 203 36 24 255 110 76 0.050
16  Local Check # 2 526 5.6 29 37 15 55 07 124 053 096 195 29 28 6.3 62 1.9  0.050
Check Mean 555 577 38 1.7 54 06 129 053 098 197 33 26 186 103 55
Grand Mean 526  5.46 37 19 53 07 129 053 095 198 35 28 184 108 49
LSD5% 075  0.77 27 03 11 08 67 00 01 16 05 04 113 96 63
oV % 10.13 56 129 16 82 68 59 97 96 85 117 87 89 68
F value Loc*Entry 2.42 15 17 19 07 07 05 06 09 23 17 1.9 21 28
P(F>f) 0.00 0.1 01 00 09 09 10 10 06 00 00 0.0 00 00
Number of locations 5 4 4 5 5 5 5 5 5 4 5 4 5 4
No Set Location Country Local Check-1 Local Check-2
1 1 Agua Fria México CML161xCLQ-6603 CML451xCL-02450
2 2 Cotaxtla México CML161xCLQ-6604 CML451xCL-02450
3 3 Turipana Colombia P-3041 V-109
4 4 Cuyuta Guatemala CML287xCML451 HA-48
5 5 New Delhi India Pro 311 Bio 9601
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3.5.3 TTWCWQO02-23. Evaluation of tropical QPM late white Three-
Way crosses

In this experiment 48 new developed three-way cross (TWC) hybrids were
evaluated together with their fema components (single cross hybrid). The objective
of this experiment was to find the best TWC hybrids for CHTT’s as one of solutions
for resourc poor farmers. Total 64 entries were grown at six Ic  ions in 8x8 a-
lattice design with two replications per location. Results from this study are
presented in tables

Analysis of variance across locations revealed significant genotype x
environment interaction for grain yield. ear rot, plant aspect, stalk lodging, bad husk
coverage, and endosperm hardness . At all individual locations significant
differences were observed between entries for grain yield. The highest yield for this
experiment was achieved at Cuyuta - Guatemala (6.73 t/ha), while location New
Delhi - India had the lowest average grain yield (1.97 t/ha) due to severe drought
conditions .

Two rererence entry hybrids were used as standards to compare new
develof | TWC hybrids. QPM reference entry was (CML144 x CML159) x CML176
hybrid, which was released in several developing countries and normai single crc ;
hybrid CML448 x CML449 regular check in normal trials. Results obtained from this
experiment are very encouraging. More than half of the studied new TWC hybrids
outyielded QPM reference entry. The best ones had more than 20% yield advantage.
Also manv other important agronomic characteristics were on the side of new TWC
hybrids ‘

Average grain vields, aggregate lodgings, and corn stunt for the
pest rive I'WC hybrids and two re ‘ence entries across six locations in
2002B season.
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Table 44. TTWCWQO02-23. Means for top five tropical QPM white TWC, reference entries, and local check across six
locations in 2002,

Ent Yield1 Yield BckQ BI:l:k EnH Erott Ehé;r PIt Ear Ridg Sldg BH Stunt Try '
no Pedigree t/ha t/ha % % 15 % Ttt asp  asp % % % % %
51 (CLQ-6203 x CML150) x  CML264Q 6.12 6.48 124 110 22 56 050 .28 27 66 171 66 70 0095
g1 (CML264QxCML273Q)  x CLQ-RCWQO1 6.09 8.47 123 109 19 59 053 29 26 76 192 34 68 0095
24 (CLQ-6203 x CML150) x  CLQ-RCWQO1 577  6.06 17 104 17 48 052 31 27 95 169 30 102 0097
46 (CML144 x CML159) x CML273Q 5.63 5.91 114 101 26 47 052 32 29 98 235 49 7.2 0.092
58 (CML142 x CML150) x  CLQ-RCWQO1 5.56 5.94 113 100 16 63 056 30 25 98 204 42 58 0094
31 CML144 x  CML159 (RE) 4.79 4.98 97 .86 22 39 051 37 30 134 283 72 163 009
a7 (CML144 x CML159) x CML176 4.94 5.44 100 89 19 92 051 36 28 101 333 21 118 0089
g2 CML448 x  CML449 5.57 5.64 113 100 14 12 051 37 27 140 172 70 64 0050
63 CML264 x  CML273 5.23 5.59 106 94 24 65 051 29 29 51 136 85 34 0050
g4  Local Check 5.12 5.40 104 92 19 53 054 35 28 169 272 86 75 0050
Check Mean 5.13 5.41 19 53 052 35 28 119 239 6.7 9.1
Grand Mean  4.95 5.41 20 84 052 34 29 138 198 86 9.2
LSD 5%  0.55 0.58 05 46 00 04 03 94 95 65 54
oV % 11.62 170 76 68 107 142 112 102 79 611
F value Loc*Entry 1.30 25 10 06 14 11 08 12 18 07
P(F>f) 0.01 00 04 10 00 03 09 00 00 10
Number of locations 6 5 5 6 5 6 5 6 4 3
No Set Location Country Local Check
1 1 Agua Fria México (CML247xCML254)xR1
2 2 Cotaxtla México H520
3 3 Turipana Colombia C-343
4 4 Cuyuta Guatemala (CML247xCML254)xR1
5 5 New Delhi india Ganga Safed - 2
6 6  ElEjido Panama (CML247 x CML249) x P23(STE)C2-1703-61-3-3
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Even comparing TWC hybrids with normal single cross tester was possible to
find several of them who showed higher yield performance and higher standability
(Table 44). The highest yielding TWC hybrids across six locations were (CLQ-6203 x
CML150) x CML264Q with 6.12 t/ha, (CML264Q x CML273Q) x CLQ-RCWQO1 with
6.09 t/ha, and (CLQ-6203 x CML150) x CLQ-RCWQO1 with 5.77 t/ha. It was 10, 9,
and 4 % better than normal single cross hybrid (CML448 x CML449). All three
hybrids also had above average performance in drought conditions at location in
India. The female parents of these hybrids also had high yield performance (4.38
t/ha and 5.13 t/ha) and should secure cheap seed production. All lines in these three
hybrids are by performance data unrelated and our guess is that hybrids mentioned
above can play important role in developing countries and should replace old
(CML144 x CML159) x CML176 hybrid. Estimated tryptophan values for top TWC
hybrids were from 0.092 to 0.097 %, what is much higher than in normal endosperm
hybrids (Table 44). All five new three-way cross hybrids, include new QPM lines in
the make up, and outyielded (CML144 x CML159) x CML176, normal seed industry
checks and reference entry checks. This confirms the potential of new QPM hybrids
to increase maize productivity and alleviate malnutrition in Africa and Latin America,
where maize is staple food. These hybrids should be tested extensively, while the
new synthetics from promising lines will provide new alternatives for small farmers.

3.5.4 TTWCYQO2-24. Evaluation of tropical QPM late yellow Three-
Way crosses

Thirteen yellow TWC hybrids together with their female parents and the best
local checks were grown at nine locations in 4x6 a-lattice design with two replications
per location. Results from this study are presented in tables 45 and A133 to A142.

ANOVA revealed significant interaction between genotypes and environment
for grain yield, flowering dates, plant aspect, and endosperm hardness (Table A142).
At individual locations significant differences were observed between entries for grain
yield.

The best hybrid in this experiment was (CML161 x CML165) x CLQ-S89YQ07
with 5.17 t/ha (3% higher than the best check). Also, this hybrid showed the fewer
incidences in ear rot and bad husk coverage, with also good other agronomic
characteristics (Table 45). As female parent for this TWC hybrid is widely accepted
high yielding single cross hybrid, we believe that mentioned TWC hybrid could play
an important role in developing world. Farmers could benefit by buying cheaper seed
of TWC hybrid, but with no yield penalty in field. Another promising TWC hybrids in
this experiment were (CML165 x CML172) x CML161 with 5.09 t/ha and (CML161 x
CML165) x CLQ-S89YQO01 with 4.96 t/ha and good other agronomic characteristics.
The QPM single cross hybrid CML172 x CLQ-6601 (new CML493) outyielded the best
local checks as well as reference QPM hybrid and showed the least incidence of ear
rot and lodgings in the experiment. Also, this hybrid had other good agronomic
characteristics and the highest values of Tryptophan.

Mentioned QPM-TWC hybrids had more then 0.080 % of tryptophan content,
what makes them much more nutritionally suitable for animal consumption than
normal endosperm hybrids (Table 45). As results for this experiment came from very
diverse nine locations across Latin America, all hybrids that performed well should be
sent to Africa for their evaluations on farmers field.
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Table 45. TTWCYQO02-24. Evaluation of tropical QPM late yellow TWC across nine locations in 2002 B

En Yield1 Yield Bck Erott Siik Earht #Ear Mo Pit Ear Ridg Sldg BH Stunt EnH Try
no Pedigree t/ha t/ha % % days ASI _ Pitht  #Plt % asp _ asp % % % 1.5 ‘15 %
4 (CMLI6IxCMLI6S) x  CLQ-Ss9vQo7 547 563 103 83 59 09 054 098 180 31 27 156 198 52 74 22 0084
21 CMLIT2 x  CLQ-6601 5.10 545 102 64 59 1.1 052 095 161 30 25 93 123 71 65 14 0097
17 (CMLI165 xCML172) x CML181 5.09 568 102 104 58 0.8 0.52 097 170 29 26 131 210 195 114 1.8 0.080
3 (CML161 x CML165) x  CLQ-S89YQO1 4.96 5.46 99 9.1 59 12 055 102 167 30 26 49 189 93 114 20 0084
10 CMLIel x  CML172 4.79 535 9 104 59 09 053 097 163 31 29 158 115 207 84 1.8
2 (CMLI61 x CML165) x  CLQ-RCYQO1 476 544 95 126 59 12 050 09 168 33 27 252 109 162 82 24
g CMLIel x  CML169 475 5.37 95 117 59 13 0.55 1.01 160 36 29 327 123 128 102 2.4
22 (CMLI172 x CLQ-6601) x  CML170 473 515 95 82 57 06 055 099 169 32 27 76 217 87 119 20
20 (CML16% x CML172) x  CML161 4.72 5.33 95 11.3 58 0.8 0.52 0.96 166 3.1 28 282 127 85 11.2 23
(CML161 x CML165) x CML170 4.67 520 94 102 58 09 056 097 171 33 28 163 269 102 123 21
(CML161 x CML169) x CMLI72 465 540 9 88 59 13 054 091 165 33 28 207 196 155 103 21
7  (CMLI61 x CML170) x  CML172 465 505 93 78 58 08 053 097 162 33 45 215 110 161 92 19
12 CMLlel x  CLQ-G2602 457 499 92 84 59 08 053 098 172 30 28 240 130 134 115 20
15 (CMLI164xCMLI172) x CML170 4.55 500 91 90 57 06 056 098 167 34 29 151 223 79 70 21
14 CML164 x  CML172 4.50 505 9 110 58 12 055 095 171 31 28 177 104 112 77 26
16 CMLI165 x CML172 4.47 492 90 9.1 60 1.1 051 098 162 31 30 123 157 250 100 18
6 CMLI6I x  CML170 447 498 90 102 58 05 056 09 163 30 29 269 159 68 72 19
43 (CMLI61xCLQ-G2602)  x  CML172 442 49 8 110 59 15 055 091 167 32 30 165 145 199 99 22
11 (CMLI61 xCMLI72) x  CML169 441 543 88 140 59 1.0 053 096 162 37 30 334 153 137 104 25
18 CMLI6S x  CMLI72 427 467 85 86 59 11 053 08 175 34 29 332 146 163 70 21
19 (CML169 x CML172) x  CLQ-S89YQ01 421 486 84 134 59 15 053 097 172 35 29 213 117 78 6.6 17
1 CMLlsl x CML165 4.75 5.38 95 11.7 59 1.2 0.52 098 176 3.1 26 112 179 84 10.0 18  0.095
23  Local Check #1 4.99 5.43 100 8.1 60 1.2 0.54 0.98 182 32 26 132 185 104 104 15
24  Local Check #2 4.94 5.48 99 9.9 59 06 0.51 097 179 25 26 101 110 59 8.4 1.2
Grand Mean ~ 4.69 5.21 100 587 10 05 10 169 32 29 186 158 124 94 20
LSD 5% 047 0.49 35 07 04 00 00 08 04 07 103 80 62 37 04
CV% 1093 1183 76 14 27 15 79 67 127 523 151 142 93 490 148
Number of Iocations 9 8 9 9 9 9 9 8 9 8 9 7 S 5
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-3.5.5 TSCWQO02-25. Evaluation of tropical QPM white single crosses
in Design II mating scheme.

Design II mating scheme was applied to estimate general combining abilities
(GCA) for five white QPM lines HG “A” and nine white QPM lines HG "B". Forty five
design II crosses, 14 additional QPM crosses, QPM reference entry, one normal
hybrid and two local checks were grown at six locations in 7x9 a-lattice design with
two replications per location. Results from this study are presented in tables 46, 47
and Al43 to A149.

The best S, QPM lines based on testcross performance from 2001B season
yield trials (tested as S lines) were used for formation of this design II experiment.
The main objective in this study was to identify new high yielding hybrids and
overcome deficit in QPM hybrids caused by termination of CIMMYT QPM programs in
1991, Later in 1996, CIMMYT reinitiated QPM programs but it could not result in fast
development of QPM hybrids with involvement of second cycle lines. Most of the
advanced hybrids reported in previous parts of QPM annual reports were based on
lines developed before 1991.

Except for root lodging, ANOVA did not show for any other trait significant
genotype x environment interaction (Table A149), while at each individual location
significant differences were observed between entries for grain yield (Tables A143 -
A149),

Only six new QPM hybrids outyielded the best QPM reference entry hybrid
CML144 x CML159, while no one had better performance than normal hybrid CML448
x CML449 (Table 46). Entries 2 and 37, which had better performance than reference
entry showed also better endosperm hardness scores, lower ear position, and the
best standability in experiment. The majority of the studied new QPM hybrids had
ear height over plant height less than 0.50, indicating that previous selection for
inbred lines ear position was successful. The main idea for this type of selection was
to decrease lodgings. Indeed if we look at root and stalk lodging data for this
experiment there is 14.1 % less incidence than in experiment 21. Parents of the
hybrids, which showed the smallest root and stalk lodging could be used as sources
of favorable alleles for these traits.

The general combining ability studies revealed that the best combiner from
heterotic group “A” was (CML147xCL-RCWOQ01)-B-4-1-2 inbred line. This line had
positive GCA at each individual location and estimated 0.448 t/ha across locations
(Table 47). The highest breeding values from HG “B” showed (CLQ-6203xCL-04321)-
B-21-1-2 inbred line. Also this line had positive GCA at each location and 0.590 t/ha
across locations. Both lines were used for formation of white QPM synthetics, for
formation of new QPM crosses, and as parents in pedigree breeding program.

All studied lines in this experiment came from pedigree selection of QPM x
normal parent. Laboratory data for tryptophan content for these lines showed high
values making new QPM hybrids more valuable than normal endosperm hybrids for
developing world (Table 46).

Disappointing grain yield results from design II experiment suggest that one
testing of early generation inbred lines is not enough for estimation of their breeding
values, and their widely use in hybrid combinations. Second testing of -good
performing lines should follow with two - three testers and after that the best lines
should be used for making promising hybrid combinations.

71



Table 46. TSCWQO02-25. Means for top six tropical QPM white single crosses, reference entries, and local checks
across six locations in 2002,

Ent Yi?'d Yield Bck Erott  EnH car o Pt Ear Rdg Sdg 'BH Ty
no Pedigree t’ha t’ha % % 1.5 ASI Pltht #Plt asp asp % % % %
2 (CML147xCL-RCWO01)-B-4-1-2 x  (CLQ-6203xCL-04321)-8-21-1-2 . 6.04 6.77 105 10.8 20 0.7 049 098 3.2 27 44 1.1 205 0.093
11 (CML147xCL-RCW01)-8-10-2-1 x  (CLQ-6203xCL-04321)-B-21-1-2 5.98 6.61 104 9.6 26 03 047 097 3.1 27 9.5 48 7.3 0.092
37  (CML147xCL-RCWO01)-B-61-2-1 x  (CLQ-6203xCL-04321)-B-21-1-2 594 6.44 104 78 20 04 047 098 2.6 2.7 1.5 23 111 0.095
29 (CML147xCL-RCWO01)-B-53-1-3 x  {CLQ-6203xCL-04321)-B-21-1-2 581 6.39 101 9.0 21 03 048 094 3.2 29 126 29 120 0.097
59  (CML146xCL-RCW01)-B-27-1-2 x  (CLQ-6203xCL-04321)B-7-1-2 5.76 6.13 101 59 1.4 05 048 093 29 23 192 29 55 0.093
7 (CML147xCL-RCW01)-8-4-1-2 x  (CLQ-6203xCL-04321)-B-15-1-1 576 6.40 100 10.0 21 05 048 1.00 3.1 2.8 114 07 11.6  0.089
60 CML144 x  CML159 573 6.01 100 46 24 02 050 094 34 28 8.2 14.1 6.9 0.096
61 CML448 x  CML449 6.13 6.63 107 76 2.3 06 047 1.03 28 2.7 6.8 19 5.0
62  Local Check #1 6.11 6.58 107 71 25 1.1 0.51 0.96 3.0 29 126 67 6.3
63  Local Check #2 5.30 5.84 92 9.3 23 04 049 098 29 3.0 6.1 8.4 9.0

Check Mean 5.82 6.26 71 24 06 049 098 3.0 29 84 7.8 6.8
Grand Mean 5.10 574 11..1 2.2 06 048 098 3.0 3.0 9.1 32 9.5
LSD 5% 0.65 0.69 56 04 0.5 0.1 02 0.4 03 104 39 71
V% 16.7 99 214 35 323 309 16.8 16.0 105 111 11.2
F value Loc*Entry 0.81 0.5 0.9 0.5 0.5 0.6 0.8 0.7 1.5 0.7 1.0
P(F>f) 0.96 1.0 0.7 1.0 1.0 1.0 09 1.0 0.0 1.0 0.5
Number of locations 6 5 5 6 6 6 5 6 5 6 5
No Set Location Country Local Check-1 Local Check-2 ‘
I 1 Agua Fria México CML156xCML159 CMLQ-6203xCML150
2 2 Cotaxtla México CML156xCML159 H520
3 3 Turipana Colombia Lo Trajo ICHY-156
4 4 Cuyuta Guatemala CML156xCMLI159 HEB-0001
5 5 New Delhi India CML156xCML159 Ganga Safed - 2
6 6 Gudalajara - México not identified not identified
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Table 47. TSCWQO02-25. GCA estimates of QPM tropical late white lines across six locations.

1. Grain yield and GCA values.

L8 L9 L10 L11 L12 113 L14 L15 116 MEAN GCA
L1 5.15 6.40 6.07 6.77 6.04 5.93 6.42 '6.38 5.81 6.11 0.448
L2 6.01 6.19 6.34 6.61 5.74 5.62 5.80 5.89 5.04 5.91 0.254
L3 5.08 5.53 5.42 5.61 5.25 5.99 4.92 4.66 5.19 5.29 | -0.366
L4 5.96 5.59 6.15 6.44 6.01 6.12 5.88 5.36 5.27 5.86 0.204
L5 4.97 4,57 5.24 5.82 5.22 5.00 5.66 5.22 4.39 5.12 | -0.539
MEAN 5.43 5.65 5.84 6.25 5.65 5.73 5.74 5.50 5.14
GCA -0.227 __-0.005  0.183 _ 0.590 -0.011 _ 0.070 _ 0.076 _ -0.159 _ -0.518
GCA St.error LINES = 0.079 GCA St.error TESTERS = 0.091
2, GCA values by locations
Group 1 Group 2
Loc T GCA
L1 L2 L3 L4 L5 SE 18 L9 L10 L11 L12 L13 L14 L15 L16 SE
LOC1 [ -o0.160 0.262 0079 0299 0643 | 0.163 | 0768 0284 -0136 0508 0.056 0.450 0142 0414 0126 | 0.231
LOC 2 0.909 0.231 0670  0.385 0855 | 0.266 | 0104  -0.496 0.578 0.852 0.294 0.236 0.164 0102  -0.708 | 0.377
LOC 3 0516 0.293 0636  0.198 0371 | 0.146 | 0537  -0095 0.235 0.911 0.031 0.351 0111  -0199  -0.589 | 0.206
Loc 4 0.204 0.609 0208  0.101 0414 | 0133 | 0148  -0.154 0.214 0.066 0.170 0.362 0052 0124 033 | 0.188
LOC 5 0.338 0.136 0.037 0.567 0807 | 0.216 | 0443 0.363 0.029 0.495 0.049 0.145 0.497 0087 -0755 | 0.306
LOC 6 0.559 0.262 0554 0125 0142 | 0-246 | 0536 0.068 0.180- 0710 0076  -0.834 0142 0232 0506 | 0-349
LINES LINES
L1 (CML147xCL-RCW01)-B4-1-2 L8 (CLQ-6203xCL-04321)-B-10-1-1 113 (CLQ-6203xCL-04321)-B-24-1-2
L2 {CML147XxCL-RCW01)-B-10-2-1 L9 (CLQ-6203xCL-04321)-B-15-1-1 114  (CLQ6203xCL-04321)-B-26-3-2
L3 (CML147xCL-RCW01)-B-38-1-1 L10  (CLQ-6203xCL-04321)-B-18-1-2 L15  (CLQ-6203xCL-04321)-B-7-1-2
L4 (CML147xCL-RCW01)-B-61-2-1 111  (CLQ-6203xCL-04321)-B-21-1-2 {16  (CLQ-6203xCL-04374)-B-7-2
L5 (CML173xCL-RCW01)-B-15-3-1 L12  (CLQ-6203xCL-04321)-B-23-1
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3.5.6 TSCWQO02-26. Evaluation of tropical QPM white single crosses.

Total 35 hybrids were evaluated in this experiment using 5x7 a-lattice design
at six locations with two replications per location. Several new crosses with advanced
and released lines were evaluated while 16 entries were part of small ¢ gn II
crosses (2x8) with S, lines. The objective of this experiment was to identify the best
hybrids for advancement in CHTT's or advance tropical trials. F  ilts from this study
are presented in tab

Analysis of variance across locations revealed no sianificant interaction
between genotype and environment for studied traits , while differences
between entries at individual locations for grain yield were higher than one LSD
values. This experiment showed the highest average grain yield at location Cotaxtla
(7.49 t/ha). The smallest yield (4.22 t/ha) was o ‘:rved at New Delhi - India,
however for that lacation 4.22 t/ha was the highest yield of all studied QPM
experiments

The highest yielding hybrid in exneriment was CLQ-RCWQO01 x CML264Q with
6.70 t/ha across six lot ions . This hybrid outyielded the b : local check
and QPM reference entry for 23 and 36 % and had better standability, corn stunt
resistance, and much more attractive plant and ears. The hybrid topped the trial in
Cotaxtla with maximum grain yield of 11.73 t/ha and 0.0% ear rot. Seven other QPM
hybrids outyielded local check, while fourteen had better performance than QPM
reference entry. Advantages for top five hybrids in this experiment over QPM
reference entry and local check are shown in Besides higher yield, new
QPM hybrids showed better standability than rererence encries.

Average grain yields, stalk and root lodgings for the best five
wrm nyorids, reference entry, and local check across six locations in 2002B.
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Table 48. TSCWQO02-26. Evaluation of tropical QPM white single crosses across six locations in 2002.

E. Yd 1 Yd Bck Erott  EnH E ht # Ear Mo Pt Ear Ridg Sidg BH
no Pedigree t’ha t/ha % % 15 AS| Pltht #Pit % asp asp % % %
28 CLQ-RCWQO1 x CML264Q 6.70 7.27 123 7.9 25 0.7 0.50 1.03 22.8 2.4 2.4 3.1 2.2 41
25 CML264Q x CML150 6.00 6.83 110 121 25 0.7 0.48 1.05 234 28 27 21 0.1 12.8
30 CLQ-RCWwWQO1 x  (CLQ-6203 x CL-04321)-8-24-1-2 5.99 6.63 109 9.7 23 0.9 0.48 0.97 225 25 29 1.9 8.1 4.3
22 CML264Q x  CML273Q 5.93 6.54 108 94 23 05 0.53 0.94 221 28 27 04 25 4.4
20 CML264Q X (CML146 x CML150)-B-32-1-2-B 5.84 6.64 107 12.0 2.1 0.3 0.49 1.04 224 2.8 26 4.9 0.7 32
1 (CML150xCL-04321)-B-36-2-1 x  (CLQ-6203xCL-RCW01)-B-34-1-1 5.80 6.47 106 10.4 2.3 0.7 0.47 1.03 220 28 29 4.3 4.3 3.9
26 CML264Q x CML159 5.65 6.32 103 10.5 24 1.2 0.48 0.92 228 3.0 3.1 53 53 10.9
21 CML264Q x  CML273Q 5.54 5.95 101 6.9 25 1.8 0.49 0.95 22.8 24 3.0 1.9 4.7 45
29 CLQ-RCWQOI x CML273Q 5.31 5.77 97 8.1 2.4 0.6 0.46 0.91 241 26 3.0 0.6 24 54
14  (CML150xCL-04321)-B-36-2-1 x  (CLQ-6203xCL-RCWO01)-B-43-3-1 5.22 5.81 95 10.1 27 1.3 0.50 0.97 225 29 3.1 3.8 6.3 52
2 (CML150xCL-04321)-B-19-1-3 x  (CLQ-6203xCL-RCWO01)-B-17-2-1 5.22 5.70 95 8.5 2.6 0.5 0.51 0.98 227 3.3 29 6.6 3.5 5.1
16  (CML150xCL-04321)-B-36-2-1 x  (CLQ-6203xCL-RCWO01)-B46-2-1 5.22 5.70 95 8.5 25 0.2 0.49 0.98 226 27 3.1 1.9 0.2 3.9
18 CML264Q x  (CML146 x CL-RCWO01)-B-27-1-2-B 5.18 6.25 95 171 2.4 0.4 0.50 0.97 225 26 29 28 6.2 14.6
8 (CML150xCL-04321)-B-19-1-3 x  {(CLQ-6203xCL-RCWO01)-B-46-2-1 5.10 5.84 93 127 2.6 0.6 0.50 0.99 225 33 29 14.0 0.7 15.1
13 (CML150xCL-04321)-B-36-2-1 x  (CLQ-6203xCL-RCW01)-B-40-1-11 5.09 5.74 93 11.4 2.2 0.1 0.47 0.95 219 33 2.9 9.5 26 3.2
4 (CML150xCL-04321)-B-19-1-3 x  (CLQ-6203xCL-RCW01)-B-36-2-3 4.80 5.59 88 141 26 0.2 0.49 0.99 227 3.1 29 10.0 6.3 8.8
10 (CML150xCL-04321)-B-36-2-1 X (CLQ-6203xCL-RCWO01)-B-17-2-1 4.70 5.19 86 9.5 24 0.6 0.50 0.92 229 27 2.9 3.9 12 3.9
27 CML264Q x  CML273Q 4.68 5.27 85 11.2 2.3 0.8 0.48 0.98 244 2.9 3.0 37 2.1 51
17 (CML150xCL-04321)-B-36-2-1 X (CLQ-6203xCL-RCWO01)-B-48-1-1 4.60 5.25 84 12.2 2.7 0.6 0.47 1.14 220 29 2.8 0.9 22 54
3 (CML150xCL-04321)-B-19-1-3 x  (CLQ-6203xCL-RCW01)-B-34-1-1 4.52 5.70 83 20.7 2.9 0.7 0.47 1.02 215 3.1 3.2 18.7 4.3 7.9
1 (CML150xCL-04321)-B-19-1-3 x  (CLQ-6203xCL-RCW01)-B-14-1-2 4.51 5.26 83 141 27 0.0 0.48 0.97 235 3.2 3.1 3.8 33 17.9
5 (CML150xCL-04321)-B-19-1-3 x  (CLQ-6203xCL-RCW01)-B-40-1-11 4.50 5.25 82 14.2 21 0.6 0.49 0.98 21.2 3.2 3.0 12.9 6.5 13.7
15 (CML150xCL-04321)-B-36-2-1 x  (CLQ-6203xCL-RCWO01)-B-44-1-1 4.50 5.30 82 15.2 26 0.3 0.49 0.96 239 3.1 34 1.5 6.8 8.6
9 (CML150xCL-04321)-B-19-1-3 x  (CLQ-6203xCL-RCWO01)-B-48-1-1 4.46 5.69 81 216 2.7 0.0 0.47 1.02 215 32 33 6.9 6.8 14.4
19 CML264Q x  (CLQ-6203 x CL-04321)-B-26-3-2 4.44 5.12 81 13.2 2.1 0.1 0.45 0.98 235 27 3.1 2.2 0.6 4.6
7 (CML150xCL-04321)-B-19-1-3 X (CLQ-6203xCL-RCWO01)-B-44-1-1 4.31 5.23 79 17.5 24 0.2 0.49 0.98 223 3.1 3.3 6.6 3.8 19.0
23 CML264Q X  (CLQ-6203 x CL-04374)-B-7-2-2-B 4.27 4.76 78 10.2 1.9 0.5 0.45 1.14 228 27 3.1 6.3 14 78
24 CML264Q x (CLQ-6203 x CL-04321)-B-13-2-2-B 4.21 4.89 77 14.0 2.1 0.2 0.46 1.00 228 3.1 3.2 2.0 0.9 57
[ (CML150xCL-04321)-B-19-1-3 x  (CLQ-6203xCL-RCW01)-B-43-3-1 4.21 5.10 77 17.5 20 0.8 0.48 0.98 225 3.2 3.2 154 15 10.3
12 (CML150xCL-04321)-B-36-2-1 x  (CLQ-6203xCL-RCWO01)-B-36-2-3 3.96 4,63 72 14.5 26 0.3 0.46 1.02 21.8 3.1 3.1 4.7 3.4 7.3
31 CMLI144 x  CML159 (RE) 4.94 5.50 90 10.3 2.1 0.9 0.49 0.96 211 34 29 53 11.2 4.8
32 CML264 x CML273 5.10 5.78 93 11.7 25 0.7 0.48 0.96 213 22 3.2 29 1.9 14.4
33 CML264Q x  CML273Q 5.27 5.89 96 104 23 0.6 0.50 0.99 215 26 3.1 3.1 58 8.2
34 CML448 x  CML449 (RE) 6.26 6.55 114 4.4 1.8 0.6 0.48 0.98 231 2.7 25 5.0 7.0 4.8
35 Local Check #1 5.47 5.91 100 7.4 2.0 0.9 0.50 0.95 212 2.9 2.7 9.4 17.4 7.0
Grand Mean 5.06 5.75 12.0 24 0.6 0.48 0.99 225 29 3.0 54 41 8.0
LSD 5% 0.76 0.81 6.1 0.5 0.6 0.0 0.1 14 05 04 7.4 5.8 4.7
CV % 17.51 1.7 26.6 34 7.6 127 79 17.4 16.9 139 11.2 8.2
Number of locations 6 5 5 6 6 6 6 5 6 5 6 5
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One part of this experiment was design II (2x8) study of new S, lines. Two lines
from heterotic group “A” were crossed with eight lines from HG"B”. Inbred lines HG
“A" did not show any differences for grain yield in crosses with opposite lines (Table
49). The best combiner from HG "B” was line (CLQ-6203xCL-RCW01)-B-34-1-1 (GCA
= 0.570 t/ha) and will be extensively used in QPM breeding program.

Table 49. General combining abilities for QPM lines in design II (2x8) across
six locations in 2002B.

Line 3 4 5 6 7 8 9 10 Mean GCA

1 5.70 5.70 5.59 5.25 5.10 5.23 5.84 5.69 5.51 0.00
...... 2 . ......819 647 463 574 581 630 570 525 551 0.00
Mean 5.45 6.08 5.11 5.49 5.45 5.26 5.77 5.47
GCA -0.06 0.57 -0.40 -0.02 -0.06 -0.25 0.26 -0.04
Lines
1 (CML150xCL-04321)-B-19-1-3  — 5(CLQ-6203xCL-RCW01)-8-36-2-3 9 (CLQ-6203xCL-RCWO1)-B-46-2-1
2 (CML150xCL-04321)-B-36-2-1 6 (CLQ-6203xCL-RCW01)-B-40-1-11 10 (CLQ-6203xCL-RCWO01)-B-48-1-1
3 (CLQ-6203xCL-RCW01)-B-17-2-1 7  (CLQ-6203xCL-RCWO1)-B43-3-1

4 (CLQ-6203xCL-RCWO01)-B-34-1-1 8 (CLQ-6203xCL-RCW01)-B-44-1-1

3.5.7 TSCYQO02-27. Evaluation of tropical QPM yellow single crosses
in design II mating scheme.

Two design II type of crosses (three lines HG"B” x seven lines HG "A” and two
lines HG “"A” x three lines HG ‘B") with QPM reference entry and two local checks
were grown in 5x6 a-lattice design at two locations with two replications per location.
Results from this study are presented in tables 50, 51 and A157 to A159,

The best S, QPM lines based on testcross performance from 2001B season
yield trials (tested as S; lines) were used for formation of these two design II. The
same reasons for making design II crosses mentioned for experiment TSCWQ02-25
can be applied here. The main objective in this study was to identify new high
yielding yellow QPM hybrids for CHTT's.

Analysis of variance showed significant genotype x environment interaction
for grain yield only (Table A159). At individual locations differences between entries
were higher than one LSD. The highest yielding entry had 9.68 t/ha. at Cotaxtla
(10% higher than the best local check).

The best hybrid in experiment was (CML150xCL-03618)-B-16-1-2 x
(CML165xCLQ-6203)-B-9-1 with 9.02 t/ha across two locations. This hybrid showed
0.0% ear rot, only 2.1% total lodgings, and very good scores for other agronomic
characteristics (Table 51). Unfortunately other studied hybrids did not had yield
advantages over the QPM reference entry CML161 x CML165, while only four of them
had slightly higher yield than the best local check. As the data of design II crosses
from previous experiment (TSCWQO02-25) were also discouraging, it means that
design II crosses should be eliminated from the regular breeding procedure. The
breeding procedure for new developing lines should be organized on the most
economic way. First testing with 1-2 testers on 3-5 locations and second testing with
2-4 testers on 4-8 locations. Design II crosses can be used only for special studies
due to high expenses for making this type of crosses (hand pollination).
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Table 50. TSCYQO02-27. GCA estimates of QPM tropical late yellow lines across two locations in 2002.

1. Grain yield and GCA values.

2. Grain yield and GCA values.

77

L4 LS L6 L7 L8 L9 L10 MEAN | GCA L9 L7 MEAN | GCA
L1 6.39 7.08 7.67 7.59 4.81 9.15 5.98 6.95 | -0.434 L1 7.10 6.68 6.89 0.079
L2 6.46 869  7.76 8.96 6.99 9.05 7.03 7.85 0.464 L12 5.80 5.65 5.72 | -1.088
L3 5.83 8.53  8.50 7.62 6.17 8.79 6.04 7.35 | -0.030 L13 7.69 7.95 7.82 1.009
MEAN 6.23 8.10 7.98 8.06 5.99 8.99 6.35 MEAN 6.86 6.76
GCA -1.158 _ 0.717 0.592  0.672  -1.398 _ 1.610  -1.035 GCA 0.052  -0.052
GCA St.error LINES = 0.137 GCA St.error TESTERS = 0.366 GCA St.error LINES = 0.271
GCA St.error TESTERS = 0.067
1. GCA values by locations
Loc Group 1 Group 2
L1 L2 L3 | GCASE L4 L5 L6 L7 L8 L9 Lo | GCASE
LOC1 | .0441 0179 0263 0.154 -1.124 0632  -0.201 0.569 -0.304 1432 1004 | 0.267
LOC2 | 0426 0750 0323 0.141 -1.192 0.801 1.385 0.775 -2.492 1788  -1.065 | 0.244
2. GCA values by locations
Group 1 Group 2
toc GCA SE GCA
L11 L12 L13 L9 L7 SE
LOC1 | 0463 0808 1272 0.289 0.043 0.043 0.204
LOC2 | pg22 -1.368 0747 0.264 0.147 0147 | 0.186
LINES LINES LINES
i1 (CML150xCL-03618)-8-6-2-1 L5 (CML165xCLQ-6203)-B-11-2 T (CML165xCLQ-6203)-B-9-1
(2 (CML150xCL-03618)-B-16-1-2 L6 (CML165xCLQ-6203)-B-20-1-1 (10  (CML173xCL-G2501)-B-36-2-1
L3 (CML150xCL-03618)-B-17-2-2 L7 (CML165xCLQ-6203)-8-54-1-1 111 (CML176xCL-G2501)-8-9-1-1
L4 (CML159xCL-G2501)-B-16-5-1 8 (CML165xCLQ-6203)-B-57-1-1 L12  (CML176xCL-G2501)-B-41-1-1
113 (CML176xCL-G2501)-B-55-1-2




Table 51. TSCYQO02-27. Evaluation of tropical QPM yellow single crosses
across two locations in 2002B

Ent Yield1  Yild O Erou  EnH ' 4Ea Pt Ear  Rigg Steg Ty
no Pedigree tha tha % % 1.5 Plt ht #Plt asp asp % % %
10 L2 X LS 9.04 9.04 106 0.0 25 0.54 0.94 2.4 24 0.0 21 0.087
-3 K] X L9 8.69 9.15 102 5.1 23 0.49 0.95 27 24 52 0.0 0.093
17 L3 X L9 8.60 8.79 101 21 22 0.51 0.99 3.6 27 0.0 6.6 0.087
11 L2 X LS 8.58 8.69 101 1.2 22 0.52 0.83 3.2 24 1.2 17 0.090
13 L2 X L7 8.56 8.96 100 45 1.9 0.54 0.97 3.0 19 0.0 2.0 0.087
28 CML161 X CML165 8.85 8.85 104 0.0 15 0.55 0.94 3.6 20 0.0 8.1 0.095
29 Local check #1 6.72 6.83 79 1.7 20 0.56 0.90 36 29 138 76 0.082
30 Local check #2 8.52 8.69 100 20 12 0.53 0.96 24 20 0.3 22 0.050
Grand Mean 7.01 7.34 46 23 0.52 0.93 3.3 28 3.8 47
LSD 5% 1.33 1.40 5.1 0.5 0.03 0.1 098 0.4 101 89
CV% 9.24 9.9 130 504 11.39 14.7 104 11.8 10.3
Number of locations 2 2 2 2 2 2 2 2 2
LINES
L1 (CML150xCL-03618)-B-8-2-1 Ls (CML165xCLQ-6203)-B-11-2
L2 {CML150xCL-03618)-B-16-1-2 L7 {CML165xCLQ-6203)-B-54-1-1
L3 {CML150xCL-03618)-B-17-2-2 L9 (CML165xCLQ-6203)-B-9-1

Estimation of GCA from design II crosses revealed that the best combiner
from HG “A” are lines (CML165xCLQ-6203)-B-9-1, (CML165xCLQ-6203)-B-11-2, and
(CML165xCLQ-6203)-B-54-1-1, while the highest values of GCA from HG “B" had
(CML150%xCL-03618)-B-16-1-2 and (CML176xCL-G2501)-B-55-1-2 (Table 50). These
lines will be used more extensively in QPM breeding program. Estimation of GCA
values from design 1I crosses and their use for CIMMYT inbred line releases can be
replaced in breeding scheme with head-to-head analysis of lines. Head-to-head
analysis can provide breeding values of compared inbred lines as well as show
strengths or disadvantages of new lines over the best tester line.

3.5.8 EVTWQO02-28. Evaluation of tropical QPM white synthetics

Twelve new white QPM synthetics, two reference QPM synthetics, and two
local checks were grown in 4x4 a-lattice design at five focations with two replications
per location. Lines, which formed new QPM synthetics, were selected based on the
good GCA values (and other good characteristics) from 1999 and 2000-year yield
trials. Results from this study are presented in table 52 and A160 to A165.

Analysis of variance showed that except for corn stunt there was no genotype
x environment interaction for other traits (Table A165). At each individual location
significant differences were observed between entries. The highest mean grain yield
(5.65 t/ha) for experiment was achieved at location Cotaxtla (Table A161).

Seven out of 12 new QPM synthetics had equal or better yield performance
than the best reference entry POZA RICA 8763 (Table 52). The highest yielding
synthetics were S2000TLWQ-B with 4,77 t/ha and S99TLWQ-HG-AB with 4.70 t/ha
across five locations with less incidence of ear rot (figure 17) and other agronomic
characteristics not significantly different than reference entry. As addition these
synthetics had even same or slightly better performance than the best normal local
check hybrids (figure 17).
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Grain yield and Ear rot for the best five QPM synthetics reference
enuy ana the best local check across five location in 20028.
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Additional benefits of new QPM synthetics are almost double content of
trypthopan and lysine than in normal endosperm material. The best of them will be
tested per se in next years in Africa and Latin America and used as female parents
for non-conventional hybrids.

3.5.9 CHTTWQO02. CIMMYT Hybrid Tropical Trial White QPM

Ten newly developed QPM hybrids, four well-known QPM hybrids and two
local checks (normal endosperm hybrids) were grown in 4x4 alpha lattice design,
with 3 replications per locations. These trials were sent on more than 30 locations.
Up to know, the data are returned from 12 locations.

All evaluated QPM hybrids outyie " :d the best local check across 12 locations

. Three newly developed hybrids (CML144 x CLQ-RCWQ26 with 6.02 t/ha,

CLQ-6203 x CML159 with 5.91 t/ha, and CLQ-6203 x CML147 with 78 t/ha) topped

the trial with more that 20% yield advantag over the local checks and good other

agronomic characteristics. All ten newly developed QPM hybrids showed better yield

performance than referen QPM hybrid (CML144 x CML159), indicating progress in
white tropical lowland QPM research program.
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Table 53. CHTTWQO02 Mean for different traits across 12 environments in 2002,

Ent Yield Bck Ant Silk Pitht Earht Mo Erott Erott PIt gsap; Ridg Sldg BH BH Plt Fus Stunt EnH Bipolaris Virus Ears/pant Leaf spot

no Pedigree tha % days days ASI cm cm % % 15 asp 15 % % % 15 # % % 1.5 1.5 % 1.5
11 CML144 x CLQ-RCWQ26 6.02 129 56 57 04 224 110 169 43 18 27 2.0 81 97 02 14 45 113 29 18 29 6.2 0.97 1.5
6 CLQ-6203 x CMLI159 591 127 55 55 -03 213 101 152 7.1 24 25 22 152 100 55 15 44 358 00 1.7 30 213 0.99 1.5
5 CLQ-6203 x CML147 5.78 124 55 55 -03 214 95 157 57 23 26 24 135 31 81 13 44 154 25 19 241 177 0.94 1.5
10 CMLI144 x CML147 5.75 123 57 57 03 219 102 157 4.6 1.8 21 24 57 38 76 15 45 07 106 18 20 7.0 0.96 1.0
13 CML142 x CML144 571 123 56 57 -03 225 122 148 38 1.8 27 24 69 68 06 15 44 30 23 17 25 55 0.98 1.2
7 CML142 x CLQ-RCWQ03 5.70 122 56 56 -03 222 119 154 65 18 26 21 86 64 45 16 44 09 26 15 22 6.7 0.91 1.3
3 CLQ-6203 x CLQ-RCWQ50 5.70 122 55 55 02 226 106 149 72 23 27 24 112 58 04 14 45 197 07 20 22 10.8 0.97 1.5
1 CLQ-6203 x CLQ-RCWQOI 5.68 122 56 56 -0.4 208 101 162 52 19 25 22 70 90 05 14 45 44 78 14 23 16.6 0.96 1.5
8 CMLI142 x CML147 5.58 120 56 56 -0.2 236 121 152 58 19 25 23 72 18 65 12 44 10 47 18 2.2 47 0.99 1.3
42 CML150 x CLQ-RCWQ31 5.42 118 54 55 03 209 96 147 47 18 23 23 71 26 79 14 44 30 07 19 23 8.2 0.95 1.5
CLQ-6203 x CLQ-RCWQQ4 5.39 116 56 56 01 207 100 152 438 23 30 25 127 93 02 16 44 233 37 14 33 126 0.96 1.2
CML143 x CLQ-6313 524 112 54 54 -04 221 116 150 42 15 31 23 180 92 44 14 43 165 00 18 24 7.0 0.96 1.3
4 CLQ-6203 x CLQ-RCWQ36 5.18 111 55 55 -04 220 101 148 6.7 18 28 22 125 90 26 14 43 197 00 17 23 231 0.93 12
14 CML144 x CML159 RE 4.88 105 57 57 03 222 102 151 41 23 28 2.2 98 116 20 13 42 148 45 18 2.8 5.5 0.88 1.3
15 Local Check 4.83 104 55 55 05 217 105 155 46 16 26 2.3 101 41 19 15 37 84 15 15 23 76 0.94 1.3
16 Local Check 4.50 96 56 56 -01 232 121 153 54 23 26 25 131 35 44 13 42 00 33 16 23 87 0.93 1.2
Check Mean 4.66 55 56 -03 225 113 154 5 20 26 24 116 38 312 14 40 42 24 15 2.3 8.1 0.93 1.25
Grand Mean 5.45 55 56 -03 220 107 154 5 20 27 23 103 70 36 14 44 121 31 1.7 25 10.9 0.95 1.35

LSD 5% 0.64 10 10 6.3 53 1.0

CV9% 132 20 21 4.4 75 68

F value Loc*Entry  1.21 135 1.20 058 061 1.2

P(F>f) 0.08 0.01 0.09 100 099 0.12

Number of locations 12 12 12 12 11 11 11 10 2 7 10 10 10 4 4 12 1 1 4 2 1 11 1
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Three QPM hybrids (CML144 x CML147, CML142 x CML147, CML150 x CLQ-RCWQ31)
had total lodgings less than 10% (average for the experiment 17.3%) confirming
that some progress has been made in this direction. As CML147 was parent in two
out of these three stable hybrids, the line probabiy posses favorable alleles for
stability and should be used as donor in QPM breeding programs.

3.5.10 CHTTYQO02. CIMMYT Hybrid Tropical Trial Yellow QPM

Eight newly developed tropical late yellow QPM hybrids, four well-known QPM
hybrids, and two reference entries were grown in 2x7 alpha lattice design with three
replications and two rows per plot. Trial was sent to more than 30 locations, but up
to the data of writing this report information’s from 15 locations were returned.

Two newly developed QPM hybrids (CML 161 x CLQ-6603 with 5.96 t/ha, and
CML 161 x CLQ-S89YQ06 with 5.79 t/ha) and two well-know hybrids (CML 161 x CML
172 with 5.91 t/ha, and CML 161 x CML 163 with 5.56 t/ha) outyielded the best QPM
reference entry CML161 x CML165 and two local checks (Table 54). The first three
hybrids also had low incidence of ear rot, while CML 161 x CLQ-S89YQ06 showed
high standability in the experiment with other good agronomic characteristics.

All top yielding hybrids had CML161 as one of the parent, indicating that new
lines have been.identified to replace CML165 from QPM reference hybrid. Additional
efforts are necessarily at the tropical lowland program in order to develop new inbred
lines, which will successfully replace CML161 in new hybrid combinations.
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Table 54. CHTTYQO02. Mean for different traits across 15 environments in 2002.

‘

Ent Yield Bck Ant Silk Pltht Earht Mo Erott Pit E:p: Ridg Sidg BH BH Plt g:rI:n Fus Stunt EnH P.P. B.M. Virus Ea/plt GLS Faw Msv
no Pedigree tha % days days ASI cm  cm % % asp 15 % % % 15 # # % % 1515 15 15 % 15 15 %
2 CML 161 x CLQ-6603 596 109 54 55 -14 232 123 211 28 27 23 136 45 171 18 45 46 14 00 16 16 20 25 082 30 12 12
10 CML 161 x CML 172 591 108 55 56 -15 243 126 214 35 26 24 148 45 292 19 V 45 45 00 00 1.7 16 21 25 095 33 17 12
1 CML 161 x CLQ-S89YQ06 579 106 54 56 -17 232 121 207 34 27 22 54 53 64 16 46 46 42 04 20 15 19 25 093 30 14 12
11 CML 161 x CML 163 556 102 55 57 1.7 229 123 232 90 27 25 204 67 37 21 45 46 77 12 21 15 21 27 089 35 14 12
12 CML 161 x CML165 RE 555 101 54 sS6 -14 219 110 213 62 27 25 105 59 73 18 45 45 70 04 18 17 22 25 096 33 12 12
7 CML 161 x CLQ-RCYQI1 549 100 55 57 -15 241 128 217 40 27 22 144 52 57 16 44 46 00 10 18 13 23 27 094 35 15 15
§ CML172xCLQ-RCYQ09 545 100 54 56 -1.3 226 111 216 81 27 26 136 22 366 24 46 46 21 09 20 15 20 22 09 32 15 13
4 CML172xCLQ-RCYQ08 540 98 55 57 -14 232 119 222 74 27 29 51 47 294 22 45 45 00 00 19 17 23 28 093 33 19 12
8 CML 161 x CLQ-6601 537 98 54 55 13 226 114 212 41 24 24 96 43 77 18 45 46 35 16 18 19 22 25 096 38 17 13
8 CML 161 x CLQ-RCYQ22 536 98 53 55 11 218 106 206 43 25 25 58 27 265 21 46 46 21 08 19 14 20 30 094 35 14 13
3 CML 161 xCLQ-RCYQOl 535 98 55 56 -18 234 114 210 79 32 27 146 40 286 22 45 46 00 00 22 19 21 30 090 32 14 12
8 CML170xCML 171 496 9t 54 55 -10 216 113 209 50 29 25 78 47 129 20 46 46 109 04 16 18 27 32 091 32 12 1.2
13 Local Check 507 93 54 55 -09 224 116 204 41 27 23 105 42 54 21 38 45 00 04 14 18 22 23 100 30 14 17
14 Local Check 547 100 55 56 -11 220 111 213 41 24 23 79 45 45 18 43 45 00 14 16 14 18 17 086 32 12 17
Check Mean 5.27 54 555 -10 222 114 209 4 25 23 92 43 5 20 407 45 00 09 15 16 20 20 098 31 125 17
Grand Mean 5.48 54 56 -14 229 117 213 5 27 25 113 46 176 20 45 46 32 06 19 16 22 27 093 33 14 1.2

LSD 5% 0.53 07 08 56 48 11

CV % 1212 13 14 4.1 67 59

F value Loc*Entry 1.21 16 1.7 07 07 15

P(F>f) 0.07 0.00 0.00 0.99 0.98 0.00

Number of locations 15 14 15 15 15 15 12 11 14 13 13 7 5 15 3 1 2 4 3 5 2 15 1 2 1
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3.6 ADDITIONAL WORK AT THE CIMMYT TROPICAL LOWLAND
SUBPROGRAM

3.6.1 CIMMYT tropical lowland database

In 2002-year tropical subprogram completed a small project with idea to
develop useful database system. The database was developed in Microsoft access
program. With this database we were able to store all data related with breeding
program in one place, to join similar types of data and allow analysis across them, to
get additional data related with breeding program, and at the end to facilitate
selection and save some time and money.

The main advantage of this database system is that enables simultaneous
examination of data from different years and experiments. It means that we could
easily compare two (or more) hybrids in any experiments where they were grown
together i.e. apply head-to-head analysis. The idea and database itself had excellent
appraisal from other CIMMYT scientists and the main function, as well as all stored
data, will be incorporated into the new version of MaizeFinderPC the future CIMMYT
maze application (GIS and database system) for internet and personal computes. At
the end of 2002, we had stored tropical lowland yield trials data from 1999-2002.

3.6.2 The new method for estimation of inbred line breeding value

Alongside with development of tropical lowland database, we developed the
new tool for estimation of the genetic merit of inbred lines relative to the best tester
line. This method we called “head-to-head analysis of inbred lines”.

Head-to-head analysis of inbred lines uses similar principles as in head-to-
head analysis of hybrids. The main difference is that head-to-head analysis of inbred
lines considers the lines (usually two, but can be more) in crosses with the same
other lines or other genotypes, such as hybrids. The requirements for both analyses
are that the crosses were grown in the same experiment. One comparison of lines in
.crosses with the same other parent in one experiment was considered to be one data
point. The higher number of data points, the higher the confidence in the results
obtained. The significance of the differences could be compared with paired t-test.

The general combining abilities of compared lines could be calculated using
following equation:

GCA,=1,-Xx , : (1)

where [, is average yield of line n and X is average yield of all crosses in the
analysis.

Also, stability analysis could be shown for each inbred line using the same
data as for head-to-head analysis. Grain yield of inbred line crosses (expressed as %
of experiment mean) could be regressed on the test location yield. Similar regression
but for hybrids (“stability head-to-heads”) was reported by TROYER (1983). As the lines
we want to compare were grown in the same experiment, location, and years this
stability analysis is valid for comparison of the two (or more) lines.

Head-to-head analysis enables pooling of results for the same lines across
different years, experiments, and locations and could be potential tool for selection
and advancement of new developed lines. The tester lines in any breeding programs
are usually the best lines for a heterotic group. Head-to-head analyses of the new
lines with the tester would enable breeders to select the superior performing
material. With appropriate computer software, all lines compared with the same
tester could be sorted and presented in one table, which would facilitate selection.
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Use of stability analysis to select lines for pedigree breeding would allow
breeders to deveiop lines suitable for specific or wider adaptation. For example grain
yield of the line crosses can be regressed on environments sorted by average
growing degree units (GDU); i.e., maturity group. This can provide information of
line performance in short-season vs. full-season environments. In the case when
compared lines come from the same pedigree, significant differences between
regression lines could indicate presents of different alleles for grain yield in the two
lines, and justify initiation of pedigree projects with crosses between them. An
-advantage of this type of analysis is that breeders do not need to grow special
experiments at a large number of locations to perform stability analysis.

Application of these tools can be extended to comparisons between testers
from the same heterotic group. That analysis would help with decisions of which
tester to use for the first screening of breeding materials, and which for the second
screening. In the case of comparing testers, number of data points can be very high
enhancing confidence in results. Public institutions can also benefit from these
analyses, using them as main criteria (tools) for releasing superior lines.

The head-to-head and stability analysis of inbred lines could be easily applied
in any breeding program and used for determination of the breeding value of inbred
lines in a more cost- and time-efficient manner than using diallel or design II
methods.

The manuscript, which explains the head-to-head analysis of inbred lines will
be published in Maydica in 2004. Finally, this analysis will be incorporated into the
new version of MaizeFinder.

3.6.3 The new conversion breeding scheme

The 2002 year marked the first year since we started to use the new
conversion breeding scheme to convert elite normal line to QPM. The main idea came
from Hans Gevers (South Africa), who participated as the trainees at the CIMMYT
first advanced training course with emphasis on QPM, held at CIMMYT headquarters,
Mexico, from 26 August to 20 September. This is just one more confirmation that not
CIMMYT is only one who is giving knowledge to the others, but training courses are
equally useful for trainees and CIMMYT researchers, for the exchange of information,
knowledge, and experience.

The short outline of the new conversion scheme

Cycle:

1. Germplasm: QPM  x  Normal
Locus: (02:7 (NN)

2. Germplasm: F1 X Normal
Locus: (Noy) l (NN)

3. Germplasm: BC;
Locus: (50% NN and 50% No;)
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a) Without markers: Self all BC, plants and make cross with normal -
recurrent parent (i.e. make BC;). On the selfed ears at harvest time look for
segregation. Expectations are: 50% ears will be complete normai (discard
those ears and the crosses with those plants), 50% should have segregations
on ears (select QPM part of the seeds with good modification and grow next
cycle as new S, line). Write plants/ears with the best modified QPM seeds
(based on light table) and advance only BC; seeds, for further conversion
process, from selected the best-modified ears.

b) With markers: Screen all BC, plants with molecular markers (phi057 or
umc1066) self only BC; plants which are heterozygous (No,) and use pollen to
make cross with normal - recurrent parent (i.e. make BC;). Then again look
for the best modifications (light table) on those segregating ears (selfed
ears), and advance only BC, seeds from the best-modified ears. Also, seeds -
from the selfed ears could be grown in nursery as new S; line.

4, Repeat procedure as in Cycle 3., and make BCs.

5. Use markers to select self-heterozygous (No,) BCsF; plants. At pollination self
only selected plants (No,), while at harvest look for the best modified kernels
(light table) and plant them next season.

6. BCsF, plants. Use markers (optional) and self only (0,0,) plants (should be
high % of BCsF, plants homozygous for opague-2 gene based on light table
selection in previous cycle). Self the best plants and send seeds for laboratory

analysis (Try, Lys). Again select on light table and advance the best modified
ears (kernels).

The advantages on the new conversion breeding scheme are: i) it will speed up the
process and we should be abie to save two cycles (one year), ii) by selfing
segregating plants (for 0202 genes) and looking into their modifications we will have
during all stages of conversion full control for presence of good modifiers, iii) the self
(selected) seeds could be used for planting as the new developed S; line, making
whole process more useful. As main disadvantage of the new conversion scheme is
that all segregating plants need to be tagged (numbered) and during pollination
these numbers should be written on pollinating bas (either self or crosses).

3.6.4 QPM pedigree breeding scheme

One of our ideas on the tropical lowland subprogram was to develop and
implement a new pedigree breeding scheme, which will take into account the new
developed tools for estimation of inbred lines breeding values (head-to-head analysis
of inbred lines) and implement our past experience in work with QPM germplasm.
This new scheme should help us to organize our QPM research activities on more
efficient, cost effective, and product oriented manner. In the same time this scheme

can bring benefits to the other QPM programs as well as be used as new training
material.

The first version of QPM pedigree breeding scheme (presented below) has the
list of basic steps (in the appropriate order), timing, and instructions for successful
development of the new QPM inbred lines. In the second version, each step written
in the scheme will be elaborated with scientific references (where are possible) or
practical data from QPM breeding programs.
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Evaluate S8 lines in CIMMYT and subprogram yield tri:

Subprogram trials: Test on 6-10 locations, 2 reps, 2 rows/plot.

Evaluate lines for releasing in LE trials.

releasing. If uniform harvest in bulk.

The bes! 1es use as new testers r1ased on head-to-head
analysis).
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3.7 CIMMYT Maize Global Line Evaluation Trials

Evaluation of maize inbred lines in yield trials is not a common procedure in breeding
programs (Vasal et al., 1999). Except for specific studies, these types of trials are
rare. The correlation coefficients for yield and other traits were significant in many
studies between inbred lines and their hybrids (Gurrath et al., 1991; Bolafios and
Edmeades, 1996), but they were still too low to be of appreciable predictive value.
These conclusions probably were the main staple for establishment of inbred line
trials in regular breeding programs. But in order to determine economics of hybrid
maize seed production or to obtain complete information on inbred lines for their
releases, the line evaluation trials could be the best solution.

At CIMMYT, the various types of line evaluation trials (LET's) had an important role in
maize breeding programs (Vasal et al., 1999). But all these trials were handled
separately for each subprogram and carried out on limited number of locations. In
such circumstances field evaluation of inbred lines from different subprograms was
limited as well as between other CIMMYT stations and scientists. The unified yield
trials on significant number of locations around the world should bring benefits to the
CIMMYT HQ and regional breeding programs.

The objectives of this study were to: provide information of inbred lines grain yields
and other important agronomic traits; provide stability of performance and
adaptation in specific locations and across-locations; evaluate inbred lines for traits
and stresses not screened previously; identify donor-inbred lines for various traits.

3.7.1 MATERIAL AND METHODOLOGY

The CIMMYT maize inbred lines developed at different regions and breeding
subprograms were used for this study. The eighty late, 48 early and 20 highland
lines were grown in three different experiments. The experiments were grown at the
CIMMYT breeding stations around the world, making a total of 13 sites at six
different countries (Table 56). Total 27 traits were scored. The list of traits and used
scales are given in Table 55.

Table 55. The list of traits and used scales.

The general traits are:

- Female Flowering (days)

- Male Fiowering (days)

- ASI (days)

- Plant Height (cm)

- Ear Height (cm)

- Plant Aspect (1-5; 1-good, 5-poor)

- Yield (t/ha)

- Ear Aspect (1-5; 1-good, 5-poor)

- Ear Rot (1-5; 1-clean, 5-severely ear rot)

- % Ear Rot (%) '

- Grain Moisture (%)

- Stalk Lodging (%)

- Root Lodging (%)

- Poor Husk Cover (%)

The specific traits are:

A) Biotic :
- Maydis Leaf Blight (1-5; 1-clean, 5- severely)
- Turcicum leaf blight (1-5; 1-clean, 5- severely)
- Polysora Rust (1-5; 1-clean, 5- severely)
- Common Rust (1-5; 1-clean, 5- severely)
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- Earrot (1-5; 1-clean, 5- severely)
- Maize Streak Virus (1-5; 1-clean, 5- severely)
- Gray Leaf Spot (1-5; 1-clean, 5- severely)
- Fall armyworm (1-5; 1-clean, 5- severely)
- Corn earworm (1-5; 1-clean, 5- severely)
- Sugarcane Borer (1-10; 1-clean, 10- severely)
B) Abiotic
- Drought Tolerance
- Low Nitrogen
- Soil Toxicity (1-5; 1-tolerant, 5- susceptible)

Field experiments were conducted in 2002 at the northern hemisphere, and in 2003
at the southern hemisphere. All three experiments were grown in a- lattice designs,
with two replications. The plot consisted of two rows, 5 m long, with 0.75 m distance
between rows, and 21 plants per row (~53,000 plants per ha). Only in cases of
physiology, entomology and fitopathology smaller plots were used for germplasm
screening. Data was analyzed for each individual location as well as combined over
environments and replications. For this purpose the SAS MIXED procedure (SAS
Institute, 1997) was used.

Table 56. Country, program and the trial grown.

Trial

Country __| Program GLET-LO2 GLET-EQ2 GLET-HO2
Colombia CIMMYT-Colombia X X X
Guatemala CIMMYT-Guatemala X X
Ethiopia CIMMYT-Ethiopia X X X
Kenya . CIMMYT- Kenya X X

Kenya CIMMYT- Kenya X X

Zimbabwe CIMMYT- Zimbabwe X X X
Mexico Highland X X X
Mexico Subtropical X X

Mexico Tropical X X X
Mexico Entomology X X X
Mexico Fitopathology X X X
Mexico Physiology - Low N X X

Mexico Physiology - Drought X X

GLET-LO2 - Global line evaluation trial (Late inbred lines);
GLET-EQ2 - Global line evaluation trial (Early inbred lines);
GLET-HO2 - Global line evaluation trial (Highland inbred lines);

3.7.2 RESULTS

The results from the conducted experiments will be reported by traits and then by
experiments.

Grain Yield

The grain yield results reported here should be taken with respect due to
competition, which had existed between entries with different plant height. Limited
amount of seed withhold us from using border rows for each plot. As a resuit grain
yield of the evaluated lines in most cases was positively correlated with plant height.
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These correlation coefficients were from -0.03 up to 0.63, depending on experiment
(Tables A166- A201).

The average grain yields across 12 locations were: for GLET-L 1.52 t/ha (Table
A179), GLET-E 1.47 t/ha (Table A192), and GLET-H02 2.03 t/ha (Table A201). The -
highest yielding locations were Tlaltizapan (Mexico) with 2.77 t/ha for GLET-L (Table
A168), Harare (Zimbabwe) with 3.23 t/ha for GLET-E (Table A186), and Ambo
(Ethiopia) with 3.79 t/ha for GLET-H (Table A200).

In the experiment GLET-L the highest yielding lines across 12 sites were: P502c2-
185-3-4-1-3-B-1-B-B-B, (CML-265*CL-00303)-BBB-6-1-3-B*5-B-B, and MBR-ET(W)
C1 F139-2-1-B-2-B*9 with more than 2.2 t/ha (Table A179). Only these three lines
were better than the best check lines CML451 and CML384. Other 18 lines had grain
yield higher than average yield of the checks. Surprisingly, 17 tested lines had
average grain yield less than 1.0 t/ha.

More than twenty best performing early lines (GLET-E) had grain yield higher than
the best check line CML423 (Table A192). The grain yields for these lines were in
range from 1.20 to 2.06 t/ha, respectively. In this experiment 12 lines yielded less
than 1.0 t/ha.

No highland lines had better performance than check line CML463 across seven
locations (Table A201), but ten (71 %) of them performed better than the average
values of the checks. All highland lines had grain yield above 1.1 t/ha, and if we take
into account that the highest yielding experiment across and at individual locations
was highland (GLET-H) it is possible to conclude that these lines posses good
potential as female parents in seed industry.

3.7.3 Biotic constrains
Rust

For rust no satisfactory inoculation techniques are yet available. Therefore, the
inbreds were evaluated under natural conditions. Two different species of rust has
been monitored: polysora rust (Puccinia polysora) and common rust (Puccinia
sorghi), each was scored on two different locations. Despite natural infestation
evaluated inbred lines have showed good variability in their resistance (tolerance) to
rust.

In GLET-L only inbred line CL-PWSDO04 could be considered as resistant source (Table
A202) for polysora rust, but many other lines showed good tolerance (scores 2.0 and
less). Two white and four yellow lines showed higher tolerance to polysora rust in
GLET-E (Table A203), while as expected only one highland line had good tolerance to
polysora rust (which is not common type of rust for highlands; Table A204).

Seven late lines showed tolerance to common rust (Table A202), while majority of
the lines in GLET-L were rather susceptible. As expected, only four early lines could
be considered as tolerant (Table A203), while more than half of the new highland
lines had good tolerance to common rust (Table A204). Based on these results it is
clear that some progress has been done in development of resistant breeding
material in each ecology where specific type of rust is predominant.

Maize Streak Virus (MSV) .
The inbred line evaluation for resistance to MSV has been carried out in Harare
~ (Zimbabwe) and for GLET-L in Alupe (Kenya), under natural infestation. Correlation
coefficient between scores from Alupe and Harrare was 0.27 (data not shown). Again
as expected the most promising lines with resistance to MSV came from the program
were natural infestation is present in breeding nursery. The most resistant late lines
are Zimbabwe lines, but two lowland-tropical lines also showed good resistance to
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MSV (Table A202). These lines could be potentially used as donor of favorable alleles
for MSV. Only two early lines from Asia program could be considered as lines with
some tolerance to MSV, while all other lines from GLET-E were rather susceptible
(Tables A203 and A198). Similarly only two highland lines had some tolerance to
MSV (Table A204).

Ear Rot
Ear rot is one of the biotic constrains present in the most tropical and subtropical
environments, consequently for this trait the highest number of scores has been
taken. Since pathogens were not specified all scores were analyzed and reported
together.

Sixteen white and 15 yellow late lines had average ear rot scores (across ten
locations) less than 10 % and could be considered as sources of resistance
(tolerance) to the pathogens of ear rot (Table A202). In GLET-E (across nine
locations) four white and one yellow lines had the scores less than 10 % (Table
A203), while no one highland line showed less than 10 % of ear rot infection based
on average value across six locations (Table A201).

Gray Leaf Spot (GLS)

The data for gray leaf spot (Cercospora zea maydis) has been collected from Alupe
(Kenya), under natural infestation. Since the highest score for this disease was 3.0
our assumption is that natural infestation was not good enough to effectively screen
evaluated inbred lines. Anyway, several potentially resistant lines to GLS are given in
tables A175 and A202.

Turcicum Leaf Blight

Similar to GLS, Turcicum leaf blight (Exserohilum turcicum) data were collected in
Alupe (Kenya), under natural infestation for GLET-L, and in Agua Fria cycle A for
GLET-H. The scores for the late lines (GLET-L) were from 1.0 to 5.0 indicating high
pressure of the pathogens as well as good variability between the lines. Thirteen
white and eight yellow lines showed scores less than 1.5 (Table A202), while
majority of evaluated lines also showed relatively good resistance to turcicum leaf
blight (Table A175). In the case of highland lines less variability were observed and
only one line showed susceptibility to turcicum leaf blight (Table A196).

Maydis Leaf Blight

Maydis Leaf Blight (Bipolaris maydis) has been scored under natural infestation on
three locations (four for GLET-H) and data were analyzed across locations.
Unfortunately, no one of the evaluated inbred lines had scores less than 2.1, and
consequently we were unable to identify resistant lines. In the late lines (GLET-L)
several of them (Table A202) could be considered as source of tolerance (scores 2.3
and less), but generally low variability between lines was present (Table A179). Only
two white and three yellow early lines (GLET-E) had scores 2.3 and less (Table
A203), while only one line from highlands could be considered as source of tolerance
to maydis leaf blight (Table A204).

Sugarcane Borer

Late and early inbred line trials were infested, at Agua Fria - Mexico, with larvae of
Sugarcane Borer (Diatraea saccharalis [fabricius]). Good variability was present
between lines. Six white and two yellow late lines could be considered as tolerant to
sugarcane borer (Table A202), while in early trial seven white and three yellow lines
posses some tolerance to this pest and had scores below 6.0 (Table A203). These
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lines could be potentially used as donor of favorable alleles for tolerance to
sugarcane borer.

Fall Armyworm and Corn Earworm

Only highland inbred lines were inoculated with these pathogens in El Batan with
larvae of Spodoptera frugiperda (Fall armyworm) and Heliothis Zea (Corn earworm).
The majority of the lines showed good tolerance to these two pathogens (Table
A195), while two inbred lines from Pool 9B (POOL 9B C1 TSR-8P-2P-1P-2P-1P-3-B-B-
B-B and POOL 9B CO R.L.23-1P-2P-3-2P-1P-B-B-B-B) could be considered as
resistant to fall armyworm and corn earworm. Both lines should be used as donors of
favorable alleles even for subtropical and tropical lines.

3.7.4 Abiotic constrains
Low Nitrogen

Late and early inbred line trials were grown in Tlaltizapan - Mexico during 2002
summer season and exposed to the low nitrogen fertility soils. The good variability
between the lines was observed and grain yield ration varied from 0.20 t/ha to 2.26
t/ha for GLET-L (Table A177), and from 0.31 to 1.36 for GLET-E trial (Table A190).

Ten late lines had yield performance above 1.50 t/ha and could be considered as
tolerant to low nitrogen fertility, while eight lines yielded less than 0.50 t/ha,
indicating their susceptibility to low N soils. Similarly, six early lines with yield
performance above 1.0 t/ha could be considered as tolerant, while six lines with less
than 0.50 t/ha susceptible to low nitrogen fertility. The correlation coefficients
between grain yield in low N trial and grain yield in normal management trials across
locations were 0.50 for GLET-L and 0.41 for GLET-E, respectively.

Drought

Evaluation of late and early inbred lines under severe drought conditions were
carried out in Tlaltizapan - Mexico, during dry season (winter). Similar to the low N
trials we observed good variability between the lines. Grain yields in late experiment
were from 0.0 t/ha to 1.04 t/ha, with average values of only 0.14 t/ha, respectively
(Table A178). The grain yields of early lines were in range from 0.0 t/ha to 0.90
t/ha, with grand mean of 0.28 t/ha, respectively (Table A191). The higher yield of
early trial could be explained with earlier flowering and some escape of severe
drought conditions.

Only three late lines could be considered as resistant/tolerant to drought conditions,
while more than half evaluated lines had grain yield less than 100 kg/ha, indicating
their susceptibility to severe drought environments. Two late inbred lines (CL-04362
and P502c2-185-3-4-1-3-B-1-B-B-B) tolerant to drought are the same one, which
performed well under low nitrogen and should be extensively used in breeding
programs for marginal environments. Eleven early lines showed tolerance to severe
drought conditions, while more than 15 could be considered as susceptible.
Estimated correlation coefficients between grain yield in drought conditions and yield
across normal management environments were, positive and low, 0.22 (GLET-L) and
0.32 (GLET-E), respectively.
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3.7.5 Agronomic characteristics

Lodgings

Plants with root and stalk lodgings were counted and results were expressed in % of
total plants almost at each location where inbred line trials were grown. Analysis
across locations showed that excellent variability were present between inbred lines,
and that ration were from 0.7 % up to 37.9 %, respectively. Some stable lines were
identified in each inbred line trial. In GLET-L average root lodgings were 8.9 %
(Table A179), and more than 20 lines showed good root strengths (less than 5.0 % .
lodging). Consequently only seven lines could be considered as susceptible with more
than 20 % of lodgings. In GLET-E, three lines had very good root strengths and less
than 5 % of lodgings, while thirteen of them showed poor roots (Table A192).
Average lodging in this experiment was 15.2 %, what is almost two times higher
than in late inbred line trial. Four highland lines showed good roots, while three lines
expressed poor roots strengths, with 11.5 % as average lodgings for the experiment
(Table A201).

Much smaller variability was observed between lines for stalk lodgings (data not
shown). The maximal values were not higher than 10 % of lodgings. Consequently,
many lines in each experiment could be considered as tolerant i.e. with less than 5
% of lodgings. Since this trait is highly correlated with stalk diseases or insects
pressure (i.e low repeatability across locations), probably the best option would be to
look at individual locations and identify for each ecology the resistant inbred lines.

Poor Husk Coverage

The same as for lodgings, the number of plants with poor husk cover was counted
and expressed as % of total number of plants almost at each location were trials
were grown. Good variability was present between lines. Most of the lines in each
experiment showed good husk coverage, however in each experiment it was possible
to identify several susceptible inbred lines. Anyway, low to intermediate repeatability
of this trait for GLET-L and GLET-E suggests that data from individual locations
should be also considered.

3.7.6 CONCLUSIONS

Total 33 (thirteen late, twelve early, and eight highland) inbred line trials were
evaluated in six different countries, and more than 25 different traits were observed.
In each experiment it was possible to identify lines with good yield potential at
individual and across locations. These lines could be successfully used as female
components in hybrid seed production. We identified lines, which could be considered
as resistant and used as donors of favorable alleles in pedigree selection procedures,
except for maydis leaf blight and sugarcane borer (identified lines only with
tolerance). Since majority of the lines has been selected for these trials based on
good general combining abilities (GCA), synthetic formation among. superior lines is
recommended as well as hybrid formation between tropical and subtropical i.e.
subtropical and highland lines to better exploit heterosis. These new synthetics and
hybrids should be tested in subtropical and mild altitude, and transition zone
ecologies.
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Looking across all traits that we scored or measured the most promising late lines
would be:

GLET-L -

CL-04362 (with good yield in normal conditions, drought, low N, with resistance to
turcicum, ear rot, and MSV);

P502c2-14-3-1-4-B-B-1-B-B-B (with good yield in normal conditions, low N, with’
resistance to turcicum, ear rot, common rust, and tolerance to maydis);

P502¢2-185-3-4-1-3-B-1-B-B-B (with good yield in normal conditions, drought, low
N, with resistance to ear rot, common rust, and tolerance to sugarcane
borers);

CL-G2617 (with good yield in normal conditions, low N, with resistance to turcicum,
ear rot, and tolerance to maydis);

CML384 (with good yield in low N, low lodgings, with resistance to turcicum, ear rot,
and tolerance to maydis);

Cl-02450 (with resistance to turcicim, GLS, and tolerance to maydis and sugarcane
borers). )

GLET-E

89[G32/DRSTEW]#-31-1-2-B-B-3-5-2-B-1-1-3-B*6 (with good yield in normal
conditions, drought, with resistance to GLS, both rusts, and tolerance to
maydis and sugarcane borers);

89[G32/DRSTEW]#-31-1-2-B-B-3-5-2-B-1-2-6-B*5 (with good yield in normal
conditions, drought, with resistance to GLS, and tolerance to sugarcane
borers);

Pob. SEW-HG"B"COF39-1-1-1-1-B (with good yield in normal conditions, low N, with
resistance to common rust, and tolerance to sugarcane borers).

GLET-H

A.T.V.C. 119-B-3-2-2-1-B-B-B (with good standability, with resistance to common
rust and tolerance to maydis);

POOL 9B C1 TSR-8P-2P-1P-2P-1P-3-B-B-B-B (with good yield in normal conditions,
with resistance to MSV and FAW).

All these lines should be extensively used in CIMMYT maize breeding programs
directly or as donors of favorable alleles

Since lines involved in this study were already tested for GCA, the best performing
lines should be to form synthetic DPV’s.
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IV. Seed Shipments and Distribution

The tropical lowland subprogram collaborated extensively with national programs and
the seed ‘industry and maize outreach staff providing seed of CML, CL lines, open
pollinated varieties, synthetics, populations, hybrids, a total 1105 kg. of seed, 479
hybrids, 3513 lines, 315 experimental varieties, 203 populations and pools, and 103
trials that were shipped by ITU during (2002) to 49 countries. The countries that
received more attention were India, Thailand, Mexico, Colombia, Venezuela, El
Salvador, Guatemala, Ethiopia, Kenya, Bolivia, Nicaragua, Panama, Paraguay,
Indonesia, Vietnam, Nepal and Bangladesh, Malawi, Peru, Vietnam (Table 57).

V. Training

The tropical lowland program staff participated very actively in training activities in
Mexico and outreach locations regionally and in-country. 45 working days were
spent in teaching, conferences and slide preparations. One regular training course
and one advanced training course in QPM with the participation of 55 researchers
from 40 different countries. 11 visiting scientists from public and private seed
industry visited lowland tropical activities.

V1. Trips, Meetings and Publications

Five papers were presented at the PCCMCA meetings in Dominican Republic, April
2002.

Potencial de rendimiento de hibridos simples y aptitud combinatoria de lineas
tropicales de maiz (Zea mays L.) de grano amarillo. H. Cérdova, G. Avila, G.
Alvarado y O. Cano. :

Potencial de rendimiento de hibridos trilineales de maiz (Zea mays L.) entre cruzas
simples hembra Grupo Heterético "A” y lineas macho Grupo Heterdtico “B”. G. Avila,
G. Alvarado, M. Sierra y H. Cérdova.

Comportamiento de cruzas simples y aptitud combinatorial de lineas tropicales de

maiz (Zea mays L.) de grano blanco. A. Ramirez, N. Vergara, M. Sierra y H.
Coérdova.

Rendimiento de Grano y Calidad Forrajera de Hibridos de Maiz QPM Tropicales
Amarillos. N. Vergara, H. Cérdova, S. Rodriguez, G.Avila, G.Alvarado y O. Cano.

Rendimiento de Grano y Calidad Forrajera de Hibridos de Maiz QPM Tropicales
Blancos. N. Vergara, H. Cérdova, S.Rodriguez, A. Ramirez, G. Alvarado y M. Sierra.

Continuous collaboration with PRM in Central America, make necessary the presence
of Hugo Cérdova in El Salvador, Guatemala, Nicaragua and Honduras, traveling with
Salvador Castellanos to release hybrids, discuss issues of seed production and hybrid
promotion strategies. Narciso Vergara and Hugo Cérdova attended the XLVIII
Annual Meeting of the PCCMCA held in Dominican Republic in April 2002. Several
visits were practiced by Hugo Cérdova to validate QPM hybrids, plots planted in

Mexico in the subtropics and tropical lowland environments where near to 100 plots -
were planted. ‘
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Table 57. Seed Shipments and Trials Distributed by the Tropical Lowland Maize Subprogram during 2002.

COIJN'!'R‘L’“=

SERIAL INSTITUTION MATERIAL WT.
No. = SENT KG)
oty e —
1 Angola World Vision intemational 3 Hybrids, 4 Lines 7.000
2 Argentina Rusticana S. A. 14 Lines 0.200
3 Bangladesh CIMMYT 4 Hybrids 6.000
4 Barbados Attorney - At - Law 2 Hybrids, 3 Varieties 3.200
5 Bolivia AGRICOM 17 Hybrids, 8 Vaneties, 25 Lines 41.670
CIAT
Ctr. de Inv. Fitoecogenéticas de Pairumani
IBTA, Sistema Boliviano de Tecnologia
[ Brazil Centro Cunitiba, PR, Brasil & Hybnds, 5 Lines 0.828
Brazil Universidade Federal do Parana - UFPR
7 Cambodia 7 Hybrids, 13 Lines 0.885
8 Colombia Centro de investigacion Semilias Expro Procampo S.A. 50 Hybrids, 49 Varieties, 86 Populations, 185.049
CIMMYT ¢/o C.IAT. 63 Lines, 23 Trials
9 Congo Centre de Recherche sur le Mais (CROM) 32 Lines, 1 Population 0.607
10 China Guizhou University 516 Lines, 2 Vareties, 2 Populations 7.908
Heilongjian Academy of Agricultural Sciences
Henan Luoyang Agricultural Research Institute
Hubei Acaademy of Agriculture & Science
Institute of Cereai Crops
Institute of Crop Breeding and Cultivaion
Institute of Food Crops
Ningxia Academy of Agricultural and Forestry
Northeast Agricultural University
Shandong Academy of Agncultural Sciences
Unstitutr of Crop Breeding and Cultivation
Yangzhou Prefectural Agriculture
Yunnan Academy of Agriculture Science
1 Ecuador INIAP - Estacién Experimental Santa Catalina 5 Hybrids, 17 Lines 5.914
12 £l Salvador CENTA 13 Hybrids, 87 Lines, 1 Trial 13.143
13 Ethiopia Bako National Maize Research 4 Hybrids, 24 Varieties, 13 Populations, 5 Pools, 22245
CIMMYT 11 Lines, 2 Trials
Ethiopian Agricultural Research Organization
. Melkasa Agric. Research Center
14 France INRA - Université Paris Sud 4 Lines 0.057
15 Georgia CIMMYT Int. 2 Lines 0.028
16 Germany Institute for Plant Nutrition, 1 Line 0.028
17 Ghana 2 Lines, 3 Pools 0.628
18 Guadeloupe INRA-URPV 1 Line 0.142
18 Guatemala CIMMYT 100 Hybrids, 8 Varieties, 1 Populations, 104.598
Compania Cristiani Bukard 141 Lines, 34 Trials
instituto de Ciencia y Tecnoigoia Agricolas (ICTA)
Prosemillas, S.A.
20 Haiti World Vision 4 Varieties 6.000
21 Honduras Direccién de Ciencia y Tec. Agrop. (DICTA) 1 Variety, 4 Populations, 10 Lines, 2 Trals 12.764
PROGRAMA REGIONAL DE MAIZ
Secretaria de Recursus Naturales
22 India CCS - Haryana Agric. University 75 Hybrids, 78 Varieties, 2 Populations, 240.082
CIMMYT 3 Poots, 1134 Lines, 21 Trials
Directorate of Maize Research {(ICAR)
Greentech Seeds Intemational Pvt. Ltd.
Narendra Dev University of Agriculute & Tech.
NARP
PROAGRO, Seed Company Limited
Punjab Agricuitural University
Rajasthan College of Agriculture
23 Indonesia Balai Penkajian Sulawesi Utaa 27 Varieties, 4 Populations, 40 Lines 5.447
INCRI
Research Institute for Maize and Other Cereal
24 Iran Seed and Plant improvement Institute 14 Hybrids, 4 Vaneties, 16 Populations, 8 Pools, 59 Lines 6.785
25 Italy Instituto Agrobiologico per la qualita deile colture mediterranee 45 Lines i 1.285
26 Kasakhstan 1 Variety, 14 Lines 0.260
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Table 57. Seed Shipments and Trials Distributed by the Tropical Lowland Maize Subprogram during 2002.

SERIAL COUNTRY - INSTITUTION MATERIAL WI.
No. " SENT (KG)
27 Kenya CIMMTY 12 Hybrids, 13 Varieties, 13 Populations, 51.755

IGRAF House 154 Lines, 2 Trials
KARI, National Dryland Farming Research Centre
Maseno University
28 Malawi Sasakawa Global 2000 1 Hybrid, 2 Varieties, 2 Populations, 7 Lines 11.100
Chitedze Reseasch Station
29 México Agroquimicos Rivas S.A. deC.V. 25 Hybrids, 20 Varieties, 1 Poputation, 109.112
Agrotecnica del Centro, S.A.de C.V. 112 Lines, 8 Trials
Centro de Investigacion Cientifica de Yucatan
CIANO - INIFAP
Colegio de Postgraduados
Colegio de Postgraduados - Campus Cdrdoba
INFAP - CIRNE
INIFAP
Instituto Tecnolégico Agropecuario No. 33
ITESM Campus
Sanmina-SC! Corporacion
Semitias Certificadas de Veracruz, S.A.de C.V.
Semillas Genotec, S.A.de C.V.
Universidad Auténoma Agraria "Antonio Narro®
Universidad Auténoma Chapingo
Universidad Autonoma de Guadalajara
CIMMYT-Biotechnology 1 Line 0.285
CIMMYT-Economia 4 Varieties 12.000
CIMMYT-Entomology 6 Varieties, 2 Lines 3.685
CIMMYT-Fisiology 23 Hybrids, 47 Lines 5.963
CIMMYT-Gene Bank 6 Hybrids, 5 Lines 1.192
CIMMYT-Laboratory Soils 3 Varieties 1.500
CIMMYT-Phytopathology 47 Hybrids, 8 Varieties, 111 Lines, 1 Trial 66.331
CIMMYT-Subtropical 3 Hybrids, 1 Line 7.057
30 Myanmar Santa Maria Travel & Tour Co. Lid. 4 Hybrids, 4 Varieties 1.600
kY| Nepal CIMMYT 14 Hybrids, 5 Varieties, 24 Lines 37.047
Nepal Agricultural Research Council
32 Nigeria Institute for Agricultural Research Samaru 6 Hybrids, 6 Varieties, 2 Lines 1.742
33 North Korea Pyongyang Crop Genetic Resources Institute 32 Lines, 1 Population 0.599
34 Pakistan National Agriculture Research Centre 12 Varieties 1.014
35 Panama IDIAP-Azuero 1 Hybrid, 5 Lines, 3 Trials 8718
36 Paraguay MAG HCA , Min. de Agric. y Ganaderia 5 Hybrids, 1 Line, 2 Trials 16.886
37 Peru Univerdidad Nacional Agraria La Madlina 3 Varieties, 175 Lines 15.856
38 Philippines University of Southem Mindanao 88 Lines, 11 Populations 2327
University of the Philippines - Los Bafcs
39 Rep. Dominicana CESDA, Secretaria de Estad de Agricuitura 5 Hybrids, 1 Varety, 9 Lines, 1 Trial 4.683
40 Republic of Yemen (PU 10 Lines 0.142
41 South Africa Agricultural Research Council (SG!) 2 Hybrids, 3 Varieties, 5 Lines 0.571
42 Tanzania Sefian Agricultural Research Institute 1 Hybrid, 2 Lines 3.500
43 Thailand Nakhon Sawan Field Crops Research Center 8 Varieties, 4 Pools, 4 Populations, 28 Lines 2.000
44 USA. Pioneer Hi-Bred 10 Lines 0.170
University of Hawaii
University of Hlinois
45 Venezuela Fondo Nacional de Investigacion Agropecuaria 10 Hybrids, 60 Lines 21.983
Fundacién para 1a Investigacion Agricola Danac
Instituto Nacional de Investigaciones Agricolas
Semillas Flor de Aragua CA
46 Vietnam National Maize Research Institute 13 Hybrids, 8 Varieties, 7 Pools, 14.105
Southem Seed Joiint Stock Company 6 Populations, 216 Lines
47 West Africa 3 Lines, 1 Population, 3 Pools 0.842
48 Yugoslavia Institute of Fieid and Vegetable Crops 4 Lines 0.057
49 Zimbabwe CIMMYT e — 159 Lines, 2 Hybrids, 3 Trials 28897
212 49 - 96 9 Hybrids, 315 Varieties, 168 Populations, 11054
~ 33 Pools; 3513 Lines; 103 Trials
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Hugo Coérdova participated as advisor of several thesis at "Universidad de Colima and
Universidad de Guadalajara, Mexico". The most important were:

1. Uso de Probadores en la Seleccién de Lineas para formar Hibridos de Maiz (Zea A
mays L.). (M.C. Mauro Sierra Macias) Doctor en Ciencias. Universidad de
Colima. México. Graduated in May 2002.

2. Respuestas a Seleccidon Reciproca en tres Poblaciones Tropicales de Maiz (Zea
mays L.). (M.C. Norberto Carrizales Mejia) Doctor en Ciencias. Universidad de
Guadalajara, México.

3. Aptitud Combinatoria y Heterosis de Lineas Tropicales de Maiz con Alta Calidad
Protéica (QPM). (M.C. Salvador Menéndez Mungia). Doctor en Ciencias.
Universidad de Guadalajara, México. '

4. Seleccion de Lineas Tropicales de Maiz de Alta Calidad Protéica a Través de
Marcadores Moleculares (M.C. Florencio Reséndiz). Doctor en Ciencias.
Universidad de Guadalajara, México.

Five years of non-stop work in the tropical lowland subprogram have enabled us to
build-up a tremendous array of hybrids and synthetics normal and QPM. We are
very proud of the progress achieved in fixing problems in operation and selection
methods and introducing new ideas and strategies in breeding techniques and field
operation, that are reflected in the new normal and QPM hybrids and synthetics
making them more attractive to farmers. The problems confronted always increased
our ability to grow up under stressed circumstances.
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VII. Summary

Outreach and headquarters activities in the tropical lowland were enhanced in 2002.

A total of 100 early tropical hybrids were tested in six trials in five locations during
2002. Advanced hybrids yellow early and white early, were tested in international
trials in 60 locations in late 2001 and in 2002. Excellent results were obtained and
are described below.

CHTTEY hybrid trials including 14 tropical early yellow hybrids and two local checks
were conducted in India, Myanmar, Philippines, Vietnam, Bangladesh, Mexico,
Ecuador and Panama. Information collected from 37 locations indicates 15 to 100%
yield superiority and one week earlier to harvest compared to the local hybrid check,
majority late maturing. In 16 locations: CIMMYT early yellow hybrids outyielded the
best seed industry checks. Locations where the opposite occurred were mainly
because the hybrid checks utilized were late maturing hybrids.

40 tropical early white TWC hybrids were tested in six locations in Mexico, Guatemala
and Colombia.

10 TWC early white hybrids outyielded single cross early check with 500 to 1200
kg/ha, flowering at 49 to 50 days and harvested at 90 days with 15% moisture.

50 TWC early yellow hybrids were tested at six locations in Mexico and Guatemala.
10 three-way cross hybrids yielded around 5.7 ton/ha and flowered at 47 days,
similar to the single cross check that yielded 3.7 ton/ha.

Wwith the support of the Pathology, Entomology and Physiology Units GLET early and
late were planted under inoculation with Fusarium moniliforme, infested with fall
armyworm and SWB and under low-N respectively, Six tropical white early and two
early yellow lines were identified as resistant to F. moniliforme ear rot. No early
lines showed resistance to FAW, nevertheless 8 lines showed tolerance to produce
under low-N conditions.

Population improvement continues to be a high priority in the tropical lowland
subprogram. In 2002 we formed the S, and S, x tester families for Cs in P21 and
P32 C; in P28 and P36 and C; in P30 and P31. 30 new synthetics, open pollinated
varieties derived from the pedigree selection breeding project.

EVT12 and EVT13 include the evaluation of 18 new synthetics, tropical yellow late
and two checks. Trials were evaluated in several locations. Information from 8
locations in Mexico, Central America and Asia shows one t/ha more yield in the new
synthetics.

26 hybrid trials including the evaluation of 1700 tropical late white and yellow normal
and QPM hybrids were conducted in 2002 in addition, 74 advanced hybrids normal
and QPM were tested internationally in 50 locations in Africa, Asia and Latin America.

50 testcrosses amongst advanced tropical late white inbred lines were tested at six

locations in Mexico, Colombia, Guatemala and India. Hybrid CL-RCW063 x CML448
yieided 18.1 t/ha at Dholi, India.

50 tropical late white single cross hybrids (stage 3 of evaluation) formed with lines
tolerant to different stresses were tested at seven locations in Mexico, Guatemala, .
Colombia and India. Two additional sites are being tested under Low N and drought.
Hybrid CL-021103 x CML449 topped the trial at Zacapa, Guatemala with 11.5 ton/ha,
26% more than the check and 8.6 ton/ha across locations and showed resistance to

ear rot and foliar diseases. 10 hybrids yielded from 17 to 27% more than the
checks.
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25 tropical late yellow single cross hybrids were tested in several locations in Mexico,
El Salvador, Guatemala, Colombia and India. Single cross hybrid CML287 x CML451
topped the trial with yield of 7.0 t/ha. This hybrid outyielded Pioneer 3041 (45%
more yield than P.3041) at Colombia, showing resistance to ear rot, root lodging and
corn stunt, while Pioneer check showed susceptibility to ear rot.

65 tropical late white three-way cross hybrids were tested in seven locations:
Cotaxtla, Veracruz, and Agua Fria, Puebla, Mexico, Las Vegas, Guatemala, Turipana,
Colombia, and Comayagua, Honduras. 7 TWC hybrids yielded up to 9.0 ton/ha
across locations and ranked in the best 10% at individual locations and
demonstrated resistance to ear rot and standability. The check yielded 7 ton/ha, 7
hybrids performing superior to checks with 17 to 35% more yield.

Head to head analysis in the hybrid CL-04368 x CL-SPLW04 and CML442 x CML444
appl | in experiments planted in 40 locations during 2000 to 2002, demonstrated
the yield stability of the new hybrid unc - stressed and non-stressed environments
with an average yield of 9.1 ton/ha while the RE check yielded 6 ton/ha or 50% less
yield across 40 locations.

Head-to-head analysis between CL-04368 x CL-SPLW04 and CML442 x CML444

40 tropical yellow late three-way cross hybrids were tested in twelve locations in
Mexico, Panama, Paraguay, Colombia, India and Guatemala. 11 new yellow TWC
hybrids outyielded the seed industry checks across locations (23 to 30% more yield)
significant statistically to the best seed industry checks. TWC hybrid
(CML451xCL-SW002)CL-RCY017 yielded up to 13.0 ton/ha at Honduras and first
across locations with 7.5 ton/ha. The hybrid check showed poor roots and
susceptibility to ear rot and foliar diseases. The resistance to ear rot and foliar
diseases will help to increase maize productivity in developing countries in Asia and
Latin America where superior hybrids will be tested.

2002 marked the initiation of the second phase of the QPM project funded by Nippon
Foundation and six years of continuous progress in QPM ¢ 'mpl: n ¢ relopment,
variety testing and promotion in the developing world. CIMMYT's international maize
testing unit shipped 80 QPM trial:  ncluding 25 white and yellow hybrids—that were
grown at tropical, midaltitude, and subtropical sites in Latin America, Asia and Africa.
Preliminary, special selection trials were grown at 18 locations in the tropics; 700
new hybrids were tested in the tropics. The evaluation of 736 new QPM cultivars in
the developing world will provide excellent information for promoting new cultivars in
countries where QPM hybrids have been released. The impact of this project is
remarkable because in the past five years 18 countries have released QPM hybrids.
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The "quality protein maize" (QPM)—has recently captured attention in the developing
world for its potential to improve the nutrition and livelihoods of the poor who grow
and consume maize, and for the outstanding yields of newer QPM hybrids.

Cross elite QPM lines or elite QPM with elite normal lines that complement each other
for different traits, selecting donors carefully. The pedigree breeding is the main
method used for development of new QPM lines currently in lowland tropical
subprogram. More than 8,000 rows with QPM material were grown in year 2002.

Lowland tropics is well known as very stressful environment, with many biotic and
abiotic constrains. Knowing those stresses and incorporation of resistance for the
most important constrains could greatly improved yield and dependability of QPM
materials for certain areas. In tropical lowland program we started incorporation of
stress resistance materials into QPM germplasm. Opposite heterotic group synthetics
were formed in 2002 and in 2003 we will start development of inbred lines from
these synthetics.

In 2002 we continued conversion of seven elite normal lines. Once converted lines
will be used as parents for hybrid formation, in synthetic formation, and for the
special study to see differences between QPM hybrids and analogues normal hybrids.

Several new synthetics were formed in 2002. Also, we increased seed once, which
had good yield in previous evaluations. Special study has been started with idea to
compare synthetics developed using the new way (intermating the best hybrids) with
the currently used method for synthetic formation (intermating the best lines).

More than 700 new hybrids and synthetics had been tested in QPM yield trials in
2002. Results are described in this report. Generally, we can say that very good
results were obtained. The new QPM hybrids with outstanding yield and good other
agronomic characteristics were identified. The new synthetics outyielded reference
entries and had better agronomic characteristics. These hybrids and synthetics will
be sent to the CIMMYT international trials and will be available to the NARS. Also, the
protein quality of new developed inbred lines was very good going up to 0.140 % of
tryptophan on the dry matter basis in whole kernel.

The elite hybrids grown in international trials performed better than the best local
checks and should be utilized in national program as such or as donors of favorable
alleles for local breeding programs.

In 2002 tropical lowland program developed database, the new method for
estimation of inbred line breeding value, applied the new conversion breeding
scheme, and proposed new QPM pedigree breeding scheme.

All these achievements suggest that 2002-year was very good for lowland tropical
QPM breeding subprogram, besides some financial problems that we faced at the
second part of the year.
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Coordination activities

Central America: Salvador Castellanos and GP2 Coordinator traveled 2 weeks in El
Salvador, Honduras, Guatemala, Nicaragua to support NARS activities and strategies
in on-farm research and seed production technologies. A network of 200 strip test
trials including 20 synthetics and OPV's resistant to different biotic and abiotic
stresses and QPM was planted in hillsides where farmers do not use hybrids. All
trials were prepared by the TLL subprogram. At this stage community base seed
production systems will be applied to benefit small farmers that do not use improved
varieties.

Mexico: INIFAP activities in QPM slowed down in 2002. 16 demonstration plots
were conducted in the Bajio Subtropical Program by Ernesto Preciado and Arturo
Terron. Demo plots were conducted in TLL Veracruz and Yucatan by Flavio
Rodriguez, Mauro Sierra and Octavio Cano. Plots at both regions were conducted
effectively. HC participated in field days providing support to INIFAP researchers.

Colombia: Carlos De Leon, Luis Narro and Hugo Cordova attended the release of
QPM hybrid CORPOICA H-112 (CML161xCML165) with the presence of the President
of Colombia in June 12, 2002.

Staff in the Tropical Lowland Subprogram

Hugo Cordova Principal Scientist, Coordinator LLTM
Slobodan Trifunovic Post Doc

Narciso Vergara Post Doc

Antonio Ramirez Maize Breeder, Ingeniero Agronomo
GilbertoAvila Maize Breeder, Ingeniero Agronomo
Octavio Cano Ingeniero Agronomo, Cotaxtla
Esperanza Calderon Secretary
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