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I TRODUCTION

Sorghunt and pearl millet are the first -wd sccond most important cor:al
crops, respectively, of the Sudan. liost of the sorghum is grown in the cantral
rainlands where the seasonal preecipitation is urpredictable; vhereas the .1k
of the nearl nillet in the country is growm in the destzrn Sudan where tle
rainfall is even less reliable. The national yield averazes for both crops
are low - 750 kit/ha for sorhwn and 375 ko/he for puarl millet. The ICK.SAT/
Sudan Cooperative i rogram Lor Sorghum and Iearl Millet Luprovement was
initiated in 1277 =ith the ol jzetive of developing inproved genotypes ol both
crops that would ¢ive higher and stable ylelds under the diverse agroclinatic

condition of the country.

scarl MNilet' In Sudan, 1981 was the fifth jyoar of ICRISAL's millet

breeding activities, During the last five years a large number of indig enous
and exotic gerotypes have been evaluated for thieir perfommance and usef:lnesa.
ow, we have a better idea about the typec of material vhich is mor: ada, ted

to different millet growing areas. The principal objectives of the pearl )
willet breeding program are to develop high yielding, widely adapted e otypes
with acceptable agronomic and eating qualities, tolerance to drought, diseases
and insects, and responsive to improved management pr-ctices necessary Jox
higher and nore stable yields under different agroclimatic conditions of the

country.

The results of seven national yield evaluation trials which were carried
out during 1979-1961 in western Sudan under wiizrrigated condition, have showm
that IGIS 7017 is a better yielding synthetic thwan the famer's locel variety
Kordofani and released cultivar Ugandi.

In the dry season of 1960-81, 405 new variety crusses were made, seed
of elite selections was multipli=d for use in yicld trials and 134 full-gibs

were malde in tho intervariety population.

Sorghuri: Considerable progress has been rade in sorshur improveriant in
the Sudan sincc the advent of the ICRISAT/Sudan Cooperative irogram in 1977.
Valuable soxghum gemplasm introduced from ICRISAT Centre and other sorghum
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improveuent prograus elsewhers Li~ve Dbeen used to Miverzify the local Sudancse
sorghum gemmplas:., Intercrosses betaseen locals and adapted introductions are
yielding progenias with the desired attridutes. Correspondence betwoan crop
performance at ICRISAT Centrc and wWald Ledani has been very good that sorghum
materials bred =nd seietted -t 1o derabad hiove shom exc:llent adaptation here
at Wad Medani. after three yeart of testii:, introduced genotypes with signi-
fieant supariority over recomenlod locel vorletics hrve been identilied.
Bntries F 20090 and ¥ 7241 vhideh cousistently cutrielded Dabar under irriga-

tion, aprenr the iost vromdsin, varietics for the Gezira.
p1 L

L rosTess e devescpnent roade iroestabiichdne o bybrid sorghur: improve-
nent proray for voth the irrijated and rainf:d situations have been very
goods sxperimentsl hybrids with consistently sipnificant and higher yield
than locel vasieties have vean leveloped. Hesults of 1979, 1950, and 1981
yield evaluations clearly establish 3 experimental hybrids nanely Tx 6234 x
Su.Cr.54:10/17, Tx 6234 x Su.Cr.3:80/70 and Tx £234 x Karper 1597 as boing

clearly superior to local varietics both under irrigatior and rain.

In close collaboration with national scientistie at the Cezira ReSearch
Station, interdisciplinary cooperative research have beer developed. Joint
projecte initiated on drought resistance, insect resistance, disease resistan
Striga resistance and agrononic studies have mads good projress - und

preliminary results from these projects are discussed in this report.



Table 1. Rainfall Distribution in Sorghur and Iearl Millet test

Locations during the crop season of 1981 (m1)

Ton  7ai Gaimvalis dsom B 0veis  mameris Nyala Nyertote
Medani
flay 3.1 15.0 35.5 28.0 587 3.3 Na
s ) (2) C4) &) (4)
fune 7.5 17.0 142.5 3.3 71.2 4241 80.7
(4 ) (2) (5) (13) (10) (6)
Tuly 63.5 145.0 129.5  112.0 223.7 156.3  303.2
(12 ) (6) (21) (C19) (1) C71)
\gust 97.7 379.0 1595 6544 163.9 56.2  259.2
(13 ) (8) C7) 15y (12) (16)
jeptember  87.2 128.0 90.0 26.0 121.3 29.5 72.0
ce )y (6) o) Cary 7)) C35)
detober 7.0 - Nai 30.6 11444 3.0 9.0
(2 ) Cy) 8) (a) (C2)
fotal 2.0 (84.0 557 .0 312.3 752.9 326.4 7841
(45 ) (20 ) (51) (8 ) (53 (37)
iffective 2554 557.0 379.0  254.0 512.4 Noa  665.1
(% Yewrs 33.0 5170 Na 6.0 6640 4710 791.0"
1940~1970)

Figures in parenthesis are number of rainy days.
* Long t:rm average of 1958-80.
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SICTION 1: RESULTS OF 1981 P2ARL NILLT BRESDING EXPERIMANIS

Most of the pearl millet breeding work was carried out at the Gozira
Agrioultural Research Station, Wad iledani and the Kaba Fam, il Obeid . Thra
major testing sites for the multilacation national yield evaluatien triale
wore i1 Obeld and Kadugli in lisnrthern Kordnfan and Seuthern Kordefan, respic-
tively and ryertete and Limsu in warthern Darfur and Seuthsrn Darfur, resp:ic-
tively, In addition, i1 Fula in Southern Kordsfan was used fer the first time
this year. %he Western Savanna Development Corporatien, the Jebal larra
P_roject; the sestern Sudan Azricultural Research Froject, the lachanised Farms

Corparation and the LWISOAIL ceoperated in the pearl millet irprovement pxigram.

Agronoric Iractices: At i2d Ledani, the trials and breeding nurseries we:e
pl.mted in the first week of July. Spacing bstween rows and plants was (7 cm
and 20 em respectively, giving a plant population of 83000 per hectars. A basal
dose of 40 kg nitrogen/lhectare was applied at the tim: af planting and an ¢qual
anaunt was side-dressed after thinning and weeding. Thz soils of wad Ledwi
are heavy clay (black crtton soils) and the averags rainfall is not sufficient -
te raise a successful bresding nursery ef pearl millet., Therefore, the cixn

was irrigated as and when censidcred necessary.

At 31 Obeid and other testing sites in Jlestern Ludan planting was stavted
just after the first rain. Planting was done in hills 50 cm apart in rew.
spaced at 75 cw (26,666 hills/ha) and mo irri ation was aprlied. At 31 07aid,
40 kg nitrogen per hactare was applied in the fom of urea, 37 days after the
energence of the crop. fThe urea was placed 7-15 cm away from the srowing

ssedlings in 5-10 cm deep heles. Ho fertilizer was used at oth:r testing sites.

Crap Gtand: In genéral, germination and cwp growth was good in all the
eiperiments at iad Medani. Initially, the germination and plant stand of rest ?
of the experiments was gord at i1 Obeid. Unfortunately, the crop experienced £.
19 days dry period from July 20 to August 16, which resulted in drying of &h
Dany Seedlings in some parts of th: fields.

At Kadugli, ths experiLant was planted on July 12. Thz: fisld was floeced X
on July 18 due to heavy rain, resuiting in the loss of the trial.



At livertete, planting was followsd by a storm of over 60 mm, and
a prolonged period of cool and cloudy weather resulted in poor gemminatio..
The trial was replanted on July 17. .igain, rlanting was followed by 80 mn
rain in one stom and the trial was virtually washed away.

Dr. L.A. hahmoud, venior jgrenemist of the iieohanized Farms Corperaiien
reperted that at 31 Tula the initial plant stand was aceeptable, but later
on many seedlings died and ameng the remaining plants some grew nomally and
ethers showed different degrées of stunting. ile attributed it to soil condi-
tions and other unidentified factors.

-Rests and Diseasss Situgtion: At 31 Obeid, there was no disease problem
except some incidences of smut and dewny mildew. Damage due te lublemma
branchy gonia (locally known as Nafasha), grasshopper and birds was obscrved.

Medorate infection of downy mildew and heavy incidence of rust was reported

from Dimsu. The incidence ef striga was negligible on the experimental fams.
—-—'——‘

scoring and Jixperimentgl betgils: The agronomic scores given in the renort
are based on a scale of 1-9, where 1 denotes the best and 9, the poorest.
The details of the experiments e.g. locations, planting dates, numbexr e
entries, replications and plot size, ate given in Appendix I. Zince th-.re
is no natinnal pearl millet breeder in Sudan, the entire millet improverent
werk for the country was continued te be attended te by the ICRISAT millet
breeder.

The pearl millet breeding activities of 1981 are ziven belaw under the
fellowing headings:

1- National trials and nurseries
2- Regional trials and nurseries
3~ International trials and nurseries.



I  NATIONAL YRIALS AND NURSERLsS
A. Indigenous Germplasm

As many as 386 sauples of locally grewing pearl millet were cellected
from iioxthern Kordofan, West of Jebel iiarra Mountains and astern Sudan. Of
these, 349 were cmllected by ‘ﬂe anthropelogists af LVS0MIIL frem the
famers' fields from within 50 km areund .1 Obeid. The infommation with
regard to origin, local name, seed coleur, status (cultivated/wild) and
prevalence of pests and diseases in the field were recorded for each samle
at the time of collectien. Mr. R.F. Crosten, IBPGR Consultant, cellected
27 samples from the fam:rs' fields and threshing fleors in the west of Jebel
Il-?rra liountains. From Gosh area (near Aroma) of ecastern Sudan, Dr. Abdel

lieneim Il Almadi brought 10 samples. uhitc material will be evaluated for
different zenetic and arronomic traits in the year 1982 fer future use in the

pearl millet improvement prozram.

Y. Szlections ~f Waaxif 1960, “fad Medani (1=6Q)

The 473 lines which were selected in K-G0, from the syuothetics material,
advanced segregating pro.enies anl lecal collection ef tiie national pro:ram;
sut resistant nursery, Serere Cempasite-2 and uper Serere Composite
progenies trials and uniform prrgeny nurseries of ICRISAT headquarters'
material; nurserié_s of 2lite lines from Lenegal and liigeria and disease
resistant nursery of iligeria, were evaluated at “ad !.edani and Z1 Obeid.
Data were recorded for days to 50 percent bloom, plant height (em) head
length (cn) and seed set., At Wad l'edani, the following 10 entries were

feund phenatypically uniferm and agronemically desirable. These entrics

have been retained for use in the synthetics and vari:tal crosses program

and fer testing in the initial yield evaluation trials of 1982. Plant selecw.
timn was done in entries 1034, 1102, 1179, 11€0 and 1188 which were fcund
prvmising but segregating, for plant height, at 1 Obeid.



Table 2, List of selected entries frem K-80 selectiens

Days te Plant

SN K-81 cede Tedigree 50 % height

blesm (em).
1 1012 Syn. 2-S1-11-2 60 1°8
2 1013 Syn, 2-81-11-3 67 1.5
3 1016 787 8B - 137 -1 -1 70 130
4 1017 789 BB - 74 - 3 69 130
5 1055 (Gam 73 x Serere 24~4)=4~2 69 135
6 1058 (122 x 700651)=4~1 56 150
7 1061 (B Senegal 9-15 x 8316)—2~2 54 120
8 1084 795C2 IC EB127-2 65 150
9 1089 79 5C2 TC $230-2 67 195
10 1132 78 SC1 FS &104 64 180

C. Variety Cresses

The ebjectives of the intervariety crosses are te combine desirabls
eharactoristics of different parental lines and te crea.te. new genetic variatien
te breeden the genetic base ef the breeding pregram. The majer charac’cristics
whieh are being contributed by the exotic germplasm are early maturity, semi
dwarfness, synchreneus tillering, Zeed exertien ef the head and, ef ceurse,
high yield petential. Since 1977, ever 1400 variety crosses have been made
and the material which has been derived from these cresses has reached up to
F5 gemoratien stage. GSeleeted F3, F4 and F5 progenias are being.uscd in
variety cresses, ‘synthetics and pepulation develspment pregrams.

i. New Crosses

In the off-season of“ 1981, 405 variety cresses were made. The pavental
lines were selécted in the rainy season «f 1980 from the working cellzctiom
(high eeitbining local and exetic gemtypes),d' segregating progenies nuzscry,
lines frem Uppér Velta, ae{{ega.l and Sexere mg,terial. and wniform progen;
mursertes ef ICRISAT headquarters. T1's ef all the cresses Were evaluated
in K<81. Am.ng all the breeding nurseries wich were planted during K-81 at



Table 3. List of Elite Variety Crosses - Wnd Medani

K81 Days to Plant Heal Agren.
cede Fedigree 50 $%¢ height Wt. score
bleom  (om) kg/plot(1-9)
1 1202 F3(NZ 104~504 x 1351) x ACC 82-3-1 58 153 1.0 6
2 1206 F3(1682 x 1477) x ACC 82-3~1 58 170 1..5 5
3 1207 X ACC B2-5-1 58 160 W 6
4 1214 F3(1682 x 1477-3-3) x ACC 82-5-1 58 150 I
5 1216 " x ICI 7556 56 155 .35 6
6 1219 F3(1682 x 1477-11=1)x ACC 82-3~1 5% 140 1.0 5
™ 1221 a x ICI 7556 8 150 1,60 4
8 1239 F3(1561 x 1544-4-1) x SSC K79-914107 58 175 .0 6
9 1243 TF3(1561 x 1544-7-1) x ICI T613-1 60 195 1.41 5
10" 1249 FX(1561 x 1544-7-2) x (iC x 01d Jam Nagar-
1-2-1 I 324-11) 59 170 141 3
11 125  P3(1561 x 1544=7-2) x ACC 82-3-1 58 200 121 S
12" 1251 " x 4CC 82-5-1 59 180 1 60
13 1258 (F3 R75-994-9 x 75 T4 90004-18-6-1) x
ACC 82-3~1 56 170 1.2 6
14 1270 (¥3 R75-994~9 x 75 Ti 90004-18-8~4) x
ACC 82~5-1 56 155 1.65 5
15 1271 (F3 R75-994-9 x 75 Ti 90004~18-8-4) x
ACC 350-4-2 58 195 .70 6
16 1286 (700651 x 2302B-31~2 x F4 13064-1-T) x
ACC 82~3-1 58 155 1.20 6
4T 404  F3(J1623 x 700544~13-4-2) x (3/4BB x
ICI 7556) 59 160 W45 6
18" 1319 (3/4 ExB x J260-1) x T0055714-10-5) x
(J25-1 x T00797=12-1) x IVS 52-60) 60 170 .35 4
19* 1332 (3/4 &xB x (J1188 x Cassady) - 12-3 x
53 x E54~-1 56 140 1.42 5
2" 139  (3/4 ExB x (J1188 x Cassady) - 12-5 x
(725~1 x T00797=12-1) IVS-82-60 58 165 505
21 1343 F3(ExB 167-2 x J1798 x 700594-7-1-1) =
211 x (B16 x E17~1) 56 145 1.24 6



Table 3 Cantd.

N K81 Days to Plant  Head Agron.
coda Pedigree 50 % height weight score
bloom  (cm) kg/plot (*-9)
22 1376 (NED 218-17394 x NE 18-17185-2) x 58 165 1.2 6
FAU 497 x PAU 525-7) x £16 x B17-1)
23 1438 1547-12 x (687 x 89)-1 x (J25-1x o, oo 151 6
700797-12-1) x IVSS2-60
24 1443  1547-12 x 687 x 789-3) x E82-1-10 58 188 1.62 6
25* 1488  ACC 123 x Serere 43 58 175 1.80 6
26 1567 (B104-2 x 40C 82-7-1) x Serere 50 58 160 1.20 5
Mean 57.6  166.0 1,40 5.3

* Selected on visual observations alse.
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Wad Medani, as expected, F1's showed heterosis and were feund mest inter. -
ting. On the basis of agronemic score and head yield data, 281 crosses wewe
selgcted for studying their F2 populations. Of these, 51 crossas that showed
higi’x‘hotensis will be studied in larger plote. Data on 26 crosses which
yielded 1,2 kg or more of heads per ~ plot are given in Table 3.

Sixtzen F1 hybrids wers selected to make nine synthetics. These ha e
already been planted in the nff-secason nursery.

2. F2 Populations

2@ grew 217 F2 populations at Wad medani and 42 at 41 Obeid. At
naturity 405 single plants were selected from 50 F2 populations at wad ! adani
while 34 were chnsen from six F2 pmpulations at 31 Obeid. These singls plant
selections will be advanced as F3 families in K-82. The following F2 sHopula-

tians produced desirable segregants in higher frequencies.

SN K-81 code Fedigree

1 K79-1 78 SC1 FS E104 x 78 SC1 FS EB7

2 K79-3 78 SC HS B171 x ICI 6010-2

3 K79-5 (700516 x Kordafani) x 5054B-4

4 K79-9 700516 x F3 B1-6-1

5 K79-12 700516 x 67B

6 K79-21 78 sC1 F§ 2104 x ACC 83-3-1

7 K79~28 (78 sC1 s E104 x 1547-13) x (EB24~1 x C FS 148)
8 K79-38 67B x ACC 229-8-1

9 K79-41 (31644 x 700490=3-1=1=4~1) x P2609-1
0 K79-41 78 SC1 F 104 x 78 SC1 FS 816

3. F3’ 17'4 and FS T'rogenies

As many as 245 F3 progenies, 302 F4 progenies and 43 FS progenies were
evaluated at wad Medeni and il Obeid for plant and progeny selection,
Seedling establishment and crop grewith was grod at both the locations Loocal
checks were planted after every 10 eniries toe compare the perfomance o‘.-
brOgénies wth the checks. Data were coliected for days té 50 % blosm,

F, populations at serial numbers 7-9 were found promising at both the
ioatinns.
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plant height (cm), head yleld (/plok) and agronomic desirability of eact an*ry.

it #ad liedani, 26 T3 progenies (Table 4) were selected for use in variety
cros-e8 and synthetics making. Of these, 23 will Yo us:d in exchange nursery
and initial yield~evglugtion trials, Individual plants were alse salaected
from nine F3 families. Sixteen F4 familics (Table 5) were bulked for..use in
the breading progran. Peurteen of the F4 bulk lines will be evaluatod in
IYEI"S of 1982. 3ingle plant selaction vas done in three F4 pregenies. In
F5 pz'genias nursery, entry number 1836 (K78-552-12-4) was selected fox
breeding and trials an yield evaluation. Single plants wers alse: selected
fron entry numbers 1828 (K78-541-10-2) and 1829, (K78=541~11-1).

Severe 1adzing was sbscrved in several entries of the segregating
progenies nurseries at Zl1 Obeid. This indicates that due care for lodzing
resistance should be taken at the time of selection af parents for cressing,
and lecally-collected genetypes and derivaties of local x exotic croseas
ghould be used in thg variety crosses with the exotic materials. Howevar,

30 plants from eight T3 pregenies, viz. 403, 404, 415, 419, 435, 457, 556 and
586, were selected. Their F4 families will be grown in rainy seasen ¢f 1982.
Seventeen plants were selected from F4 progeny numbers 762, 933, 967 and
1725, Alse, entry number 1820 was selected from the F5 progenies nurtery for
future use.

A8 a vhele, the F3, F4 and F5 pregenias contributed greatly te our
inter-variety crossing, synthetics and yleld testing program. Ten synthetics
will be made in the of "~-season nursery fror entries selected from this
material.

.

D. tiens Improvement

1. Inter\fariety T'opulatioen

‘fhe sgeend eyele of improvement of the intervariety pepulatien by using
full-sib method of recurrent ‘selection was cartied oub in 1981. One hundred
and thirty-four full-sib prosenies and twe checks (Fordefani and Ugand:)
were avalumted in a replicated trial at ‘'ad Medani and Il Obeid., ‘Selfing
wag done at both the locations and elite plants from the premising full-sib .
pregenies were selected at harvest. Data were recorded fer days to 50 %
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Table 4. List @f Selected F3 Irogenies - Wad Medani
K 8% Tedigree Days-te Tlant Head Adren,
SN cede 50 %+ height .weight score
. blean  (cr) e{kg/plot) (1+9)
1 401 F4J 104 x 3/é BE-4-8=1) x Dauro o '
031 54 195  2.59
403 v -3 64 210 3.54 2
410 F4(1C 125 x Serere 33-2-2) x Daure—
28 i,-4 61 206 2.25 3
4 412 (I1B 228 x 3/4 5-68-21-4) x Daurs-
248 I 1=4 67 218 3.43 3
5 416 F4(HC 125 x SS 33-2-1)x Daure-
265-2'6-1 69 210 2,00 2
6 432 TF4(1B 228 x 3/4 UK=113+3) x 12-3 66 170 1.03
1 435  P4I1B 228 x 3/4 HK=113~4) x P1404-
2131 63 212 3.04 1
8 436 F4(T 1B 228 x 3/4 HK-113-21) x
» " 2613 4~1 67 150 1.37 3
9 437 -2 67 195 2.13 3
1 446  F431B 228 x 3/4 HK-119-30) x T '
888 (. 2?-1 68 180 0.72 3
11 447 i " -2 66 170 1. 58 3
1‘2 448 " " -3 66 170 1441 3
13 449 " " -4 66 165 1.85 3
14 46T 111B x GNS x 3/4 S96=3-1-5 14 165 1.83 3
15 474 (TAU 497 x i4U 525) x (ICI 7631 x ’
. ! E 34-1) 64 115 2.23 3
16 494 (NI 218-17394-1 x ¥T 18-17185-2 x
(40 497 x AU 525)<6 66 140 1.21 3
17 506 (Nut 218-17394-1 x £ 35) x (vAU 497 x
NE 18-17185)-4 64 180  2.28 3
18 514  (ICI 7631-2 x NI 18-17185-1) x (L 4U
497 x NE 18-17185-2)~-1 69 157 2.49 4
1Y) 516 U -3 57 155 2.3 5
20 517 " -4 61 162 2.12 4
21 519 " -6 59 155  2.17 4
22 55  (ICI 76312 x ICI 7627)xICI T6AB-4 €8 185  2.33 4
23 605  (4CC 2189 x ACC 218-2-5) 69 220  2.22 3
247 609 (154712 x W 148) 67 185 2.55 2
25§25  1547-2 x (787 x WC148-1) 12 20 215 4
26 833 1947-2 x EB 24-1-3 71 215 2.16 3




Table 5. List ef Selected F4 Tregenies - Wad Medani
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K-81 Yedigree Days t» Tlant Head A8T~n
BN cede 50 % height weight score
;' blram (em) kgfpiat (1-9)
1 708 K 78-48-8-2 61 190 2,140 4
e . (TAU 509 x 1287)
2 7% K 78-76-12-1 7 175 1.78 4
(700620~1 x 1287)
3 735 K 78-110-19-2 66 225 2.1 3
(¥ 18-17185-4 x 1336)
4 7488 X T8-123-17-1 68 195 1.71 4
(¥Em 104~5047 x 1351)
5 757 K 78-128-4-2 71 200 2.31 4
(1682 x 1477)
6 761 K 78-128-14-1 64 190 1.91 3
(1682 x 1477)
7 766 K T8-143=1-2 69 150 1.28 4
(1561 x 1544)
8 802 K 78-275-7-1 T2 155 1.34 3
(ICI 7556 x WAL 67-17389-4)
9 907 K 78-585-27-1 67 165 1.71 4
ExB 167~2 x (J1798 x T00544~13~T=2)
0 917 K 78-586-21-1 72 175 151 3
3xB 167-2 x (J1798 x 700594=7-1=1)
" 919 X 78-586-29-1 70 210 1.51 3
ExB 167-2 x (J1798 x 700594~T7-1=1)
12 93 X 78-589-9-1 68 200 2.67 4
o (EB 167-2 x SD2 x ExB D1029~1-1)
13 942 X 78-617-15-1 74 190 1, 4
(J25-1 x 700797-12~1) x IVS $2-60
14 967 (G73 x MC) BC1 (F3)-2 66 195 2. 3
15 1717 (ICI 7631-2 x Ni&' 18-1785-2) x ICI 52 150 1,66 4
7627 x ICI T608-1<9)
6 1726 1547-12 x (687 x 789-4) 52 120 .17 4




Table 6. List ef ilite full sibs af Intervariety Ppulatisn - Wad Medani

dntry Days te
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Tlant Head Head Agron,

SN nunber 50 % height number yield score
bloom (cm) 1000/ha. kg/ha (1-9;
1 1 57 175 362 4518 5.5
2 3 53 160 233 3401 4.F
3 1 59 195 410 __5701 5.0
4 13 61 178 212 4351 5.5
5 19 63 195 225 4418 5.0
6 2 60 173 317 3751 6.0
7 2 57 150 253 3567 6.
8 25 61 1m 267 _4268 5.0
9 26 63 168 172 3351 5.0
10 36 59 170 160 2134 5.0
1 49 61 193 308 5334 4.5
12 53 56 168 437 5384 6.0
13 54 59 169 258 2917 5.0
14 66 57 175 283 3267 5.5
15 72 57 178 265 3901 5.0
16 74 59 175 166 2267 5.0
17 82 59 170 160 3284 5.5
18 90 57 178 247 3634 6.0
19 102 63 179 237 3701 5.0
20 110 62 185 162 3234 5,0
21 112 61 185 177 3467 5.0
22 114 59 190 160 3117 4
23 115 '_5_§_ 160 230 5034 6.0
24 120 63 191 240 3567 4.0
Yean 59 171 248 3836 5.2

Range 53-63 160-195  160-447  2134-5701  4.0-6.5
lean(136 entries) 58 171 218 3260 6.1
Range(136 )y 45-T4 135-200 47-513 1334-5701 4.0-8.0

CaV. % 4.7 5.8 22.4 25.6 -
L§D (0.05) 5.3 1949 97.0 165.2 -




Table 7. List of Slite full-sibs of Intervariety Iopulatien - 51 Obeid

Days to

SN Entry ilant Head Head Agren.
number 50 Y height number yield score
bledm (cm) '000/ha kg/ha
1 / 3 52 148 75 1106 5.5
2 k3] 62 133 132 1506 6.0
3 57 47 160 149 2826 5.0
4 62 63 130 69 1440 6.0
5 68 46 148 147 1867 7.0
6 70 48 140 183 1466 5.5
7 V72 51 10 67 1360 6.0
8 14 51 165 101 2666 5.5
9 75 48 153 107 2079 5.5
10 80 56 153 75 1146 5.5
1 108 63 170 67 213 64l
12 15 53 138 107 1626 6.C
13 129 54 138 96 1613 6.
Mean 53 147 106 1686 5.0
Range 46-63 130-170  67-183 1106-2826  5.0-7 ¢
Mean( 136 entries) 57 138 78 1199 6.5
Range(136 " ) 43-72 103-170  1-196 120-2826  5-T.5
CVe % 14.0 10.4 58.1 50.7 -
LSD (0.05) 15.7 28.3 N.S. L.S. -
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bloom, plant height (cm), head number ('000/hs), head yizld (kg/ha) ond
agronomic desirability of each entry. The data of 24 selactad progenies at

wad ledani and 13 selected pregenies’ at Il Obeid are prascnted in Tables 6

and 7, respectively, tegether with the mean of selectod and all the 136 entries.

The average yield of selectzd entries at vad Medani was 3836 kg/ha, which
wng 18 per cent hig,k{;er than the mean of all the 136 entries. ''he mean head
yield of 13 sclectsd entries at £1 Obeid was 1686 kg/ha which was 41 per cent .
higher than thz wean of all th: 135 entries. The selfed sseds of selected
full-sibs have been plantad in the off-season nursery fer recombinatien. Feur
experiuental varicties are also being made on the basis of aeress lecatiens

and lecatisn-specific nerformance of the selacted entries,
2. Bristled . epulation

The third gen:rdtien of randem mating will be completed in the bristled
pepulation in the current off-seasen. C, bulk ef thig pepuletien will be
planted at @1 Obeid in K-82 to make seleqtiens fnr recistance te ledging,

3. Bulk pepulatian

The bulk seed of 600 heads which wera selected ‘freu the 72 pepulatiens
%rem at Wad iledani and 31 Obeid is the base material »f this pepulatien.
It is expscted toé have wide genetic variability. It will be grown at E1
Obeid for improvement by mass selegtien.

E. Yield Trials

The natienul testing progrgm ef pearl millet" was started in Sudan im
1977 and has resulted in releage of a culiivar ecalled Ugandi (eriginally
igtreduced as Sererg Cempnsite-2) on tha basis af its perfemiance in 1977-1979,

1. learl Nillet rational Trial-5 (VLiI-5)

Sixteen gerMtypes wers sslected for JMNT-5 en the bnsis ef their per-
formance im intornstienal trials and initial yleld evaluatien trialecarried
sut in 1980 at il Obeid. Thirteen genetypes were @f ICAISiT erigin and
three, nazely, IV. C; bulk, Kerdefani and Ugandi were included frem the
netignal pregren. The trial was planted at ‘Wad Medani, 81 Qbeid, Kadugli,



Dimsu and Nyertete. The trial failed at Kadugli and Njerteto due t® u
unfaveurable climatic' conditiens, -

The trial was planted in lattice design with five roplications. The
date were analysod according to omwpletely randemized bleck design. The
results @f the trigl for iad Medani, Gl Obgid and Dimsu are presented in
Tables 8, 9 and 10, rspectively, ‘

Table 8 ehows that at /ad Iedani, the penetypes differod significantly
for all the charact.rs. Twn entries, viz, IR/I3 7901 and LCMS 7817 yiolded
significantly mare than recomended cultivaked variety (Ugandi), and two
others (SC 479 and IVL 8206) were as goad as Ugandi for grain yield. MNgan
grzin yield of the trial was 1326 kg/ha and eigat ganetypes, including the
twe chocks, preduecd mer: graine than the mean,

at U1 Obeld, the differences betwean ganotypss for 4rain yield were nen
significant (Table 9). lean 3rain yicld of the trial was 381 ke/ha and 10
cultivars yieided mere than the ugan Of the t¥al, Three entries, viz, SC1
B 78, ICii§ 7819 and IVS 8206, eut-yielded the best chack (Ugandi). Other
preuising ontries wers 35C K70, 1CMS 7703, IVS 7190 and ICKS 7817.

In }MW-5 at Dimsu, ICiS 7819 was the only entry that jave significantly
highor grain yield than Koxdefani vhich as better ef t:s twe che.iks (Table 10)
liowevar, it muct be neted that the goefficisnt ef variatien far grain yield
#as high, Daway mildew was sbserved on all the gouetypes upde; test, except
IGMS 7705, lewever, the per cent infectien was hi.gh [more than 10 %) enly
on the tw chdexs and ICLS 7703. The attack f ruet wai heavy on all the
entries. '

. Synthetic ICES 7817 is under test in the TMVT since 1979. The pesults
of its performance during the.l.st three years are given in Table 11.. In

8ix out f the seven cemparisens, ICkS 7817 was better than KQrdQ}‘axﬁ. on

an average, it ylelded 22 par cent uere than Kordefani and 14 per f‘mt,' nere
than Ugandi. Dehengtration trials, with ICMS 7817, using Kezdefani and Ugandl
as checks, are planngd to be conducted ¢n famers' fields at several locatiens
during the next crep seassn.



Tgble 8. Results of I'earl Millet National Trial-5 - Wad Medani, 1981

SN Designation Tlant Days to I'lant ilead Grain  Agron.
count 50 %  height nurber yield socre
'900/ha  bleam  (cm) '000/ha  ke/ha  (1-9)

1. ICMS 7703 39 63 173 172 1142 5.2
2 ICMS 7705 57 60 168" 159 1467 5.8
3 ICMS 7817 36 57 158 214 1859 €.4
4 ICms 7819 46 65 182 140 750 <6
5 85C A 79 48 62 163 185 1628 S.2
6 IVST 77 (Imp.) 50 59 162 175 784 540
7 IVS A 78 46 63 168 121 858 5.8
8  IVs 7190 53 59 180 193 1315 34
9  IVS 8206 34 61 189 156 1498 5.0
10 SSCK 78 54 61 179 180 1209 1.6
M1 WCT5 35 59 167 150 1453 5.0
12 IR/IB 7901 46 60 180 203 2308 540
13 SC1H 78 53 60 172 206 1421 5.2
14 IVS C1 Bulk 68 59 156 207 838 6.8
15 Kerdofani (Check) 72 66 201 193 1202 5.8
16 Ugandi (Check) 55 57 188 205 1483 . 5.6
Mean 50 61 174 179 136 5.7
Renge 34-T2  57-66 158-201 121-214 750-2308 4.6-6.8
cV % 18.2 3.3 6.4 15.7  19.4 -

LSD (0.05) 1.4 2.5 14.0 35.4  325.0 -




Table 9. Results of Fearl iillet Jational Urial-5 - El Obeid, 1981

SN  Designetien Tlant Days te Ilant  ilead sraln  Agron.
count 50 % height number  yleld scors
'000/ha  bleem (cm)  '000/ha kg/ha  (1=9)

1 ICKS 7703 9.7 65 169 3444 405 6.4
®  ICLS 7705 10.0 64 165 52.8 93 6l
3 IS 7817 12.8 57 153 67.6 396 6.6
4  ICMS 7819 14.0 63 175 5044 420 5.6

5 SSCATY 8.1 69 151 3.6, 332 7.0

6 IVST 77 (Imp.) 10.1 68 143 0.8 319 546
7 IeaAT8 9.7 67 165 42.5 37 6.2

8  IVS 7190 1341 59 153 55.7 397 5.6

9  IVS 8206 5.7 66 169 %.0 42 6.6
10 SSCK 78 11.6 57 164 58.9 407 6.2
11 W&CT5 7.5 62 165 6.4 05 68
12 IR/IB 7901 1243 65 156 45.2 283 7.0
13 SIH T8 18.0 51 164 93.0 453 5.4
14  IVI C1 Bulk 11.9 60 137 47.3 X7 6.8
15  Kordefani (Check)  23.2 65 156 6244 ¥8 644
16 Ugandi (Check) 19.7 56 163 69.2 408 6.6
lean 12.3 62 160 50.9 381 6.4
Range 547=23.2  51=69 137=175 26.8-93.0 283453 5.4=7.0
oV % . 3145 T 7.6 43.7 25.0 -

LD (0.05) 5.1 5.5 15,3 28,0 NS -




Table 10, Results Mf iearl Millet National Trial-5 - Dimsu, 1981

ssignatien Ilant Days te Tlant Head Grain  Dewny

chunt 3 height nurber  yield  meldew Rust

'000/ha  bloom (em) ~ '000/ha  kg/ha % 3

M8 7703 1644 75 141 85.6 €28 13.8 43.9
NS 7705 216 78 145 98.9° €29 0.0 41,4
%S 7817 16.5 76 149 125.2 674 8.1 3.5
S 7819 18.0 : 149 155.2 1274 8.9 31,1
36479 1644 80 138 78,0 520 2.4 60.2
iS1 77 (Imp.) 17.2 81 132 87.8 599 2.3 4.5
s a4 T8 15.6 82 131 72.6 561 3.4 46.2
rs 7190 14.0 78 140 67.8 552 8.6 66.7
Is 8206 15.5 80 156 62.9 740 0.9 29.3
SCK 78 1741 74 160 95.8 bud 2.3 62.5
cc 75 16.5 18 136 107.2 837 7.3 3741
R/IB 7901 17.3 80 152 89.4 698 2.3 43.1
C1H 78 19.7 76 134 103.2 600 2.0 56.8
VS'C1 Bulk 18.0 83 141 84.0 353 5.9 50.4
erdefani (Check) 19.3 IF 139 104.0 935 1.7 36.6
gandl {Check)  17.2 74 18 90.2 483 18.6 60.5
1743 8.3 141.3 %42 67544 6.2 46.7
14.0-21.6 T4-83  118-160  62.9-155.2 353-1274 0.0=18.6  29.3-66.7

22,4 4.5 1541 34.9 36.6 - -

0.05) NS 2.4 NS 41.7 320.1 - -
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Pable 11. Grain Yield rerfomance of ICLS 7617 Relative to Ugandi and
Kordofani during 1979 - 1981
Grain Yicld (kg/ha)
Year Location ICMS 7817 Ugandi Kordcan
1979 Kaba 894 75 T7¢
Kadugli 1250 1417 1000
1980 Kaba 477 460 124
Kadugli 619 1418 3T
Dimsu 433 209 X
1981 Kaba 396 408 303
Dimsu 674 483 925
Mean 678 596 587




)
2. Initial Yield Evaluation Trial-1 (IYEP-1)

IYHT-1 ¢amprised 21 selections from the national program end ITV 8001
and ITV 8003 from Niger. Kordofani and Ugandi were used as chaecks. The
trial vwa8 conducted at vad Medani, Z1 Obeid and Dimsu in simple lattice drrign
with five replications. The data were analysed according to completely
randemized block design.

At Jad Medani, no entry yielded more than either check (Table 12). i:
Bl Obeid, Kordofani gave the highest yield, (Table 13). .t Dimsu, ITV 8C0}
ranked firast for grain yield. lLiowsver, it must be neted that the coeffi.i:nt
of variation was high for grain yield at 31 Obeid and Dimsu. Downy mildew and
rust infected all the entries at Dimsu, the mean infection being 16.4 pe>
‘cent and 52.4 per cent, respectively. ©Six entries were found less suscentible
to downy mildew and had an infection below 10 per cent. .11 the genotyp.t

tested were mederately to hishly susceptible to the rust.

3. Initial Yield dvaluation Trial-2 (IYidl-2)

Twenty-four genotypes which ware feund high yielding in the inter-
natisnal synthetics trials, best population progernies trials and Dy dwar®
varieties trial . in the year 1980 at @1 Obeid were evaluated against Ugar¢i.
The trial was carried out at ad Nedani, 31 Obeid, Dimsu and %1 Fula.

A simple lattice design with five replications was used. Data were
analysed according to completely randemized block design. The trial failed
at El Fulg due te adverse climatic and soil conditions. ''he results of tha
other locations are presented in Tables 15 ta 17.

At Jad Medani, the differences between the genotypes were fAund signifi-
cant for all the characters under study. Three entries, viz. Gaux 73 K77,
ICS 7835 and IVS H78 yielded significantly mwre than the check-Ugandi. The
mean grain yleld of the trial was 1668 kg/ha and 12 entries yielded more
than this. :

it Bl Obeid, 16 entries outyielded Ugandi. However, none of these
yielded significantly mere than the said check (I = 0.05), ICMS 7935 was
the tep ranking genotype which was fellowed by N3ZLC 8156, NELC A 79, IVS
T 77 and RFS 501-2 in decreasing order. Unfortunately, the cwefficient ef
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12. Results of Fearl Millet Initial Yield Evaluation Triai~1 - Wad Medani, 981

Designation Tlant Days to Ilant lead Graln Ag>wn.
' count 50 %  hoight number yleld scoce
'000/ha  blesm (em) '000/ha kgha (1-)

(W x 014 Jam Nager-

1=2-1) 1 131-1 58 65 165 158 729 5.5

(3/4 BB x J260-17) 700557~
14-10-5 45 62 150 120 1267 553

(J25-1 x 700797-12-1)
IVS §2-60 62 66 182 134 1229 4.5
§SC B 82-1-2 51 66 178 148 494 €5
§SC & 82-1-4 57 70 158 174 1219 €.0
SSC E 82-1-10 50 68 160 216 1002 6.5
Sen. Sel. ICI 6024-11 64 65 183 262 902 5.0
ACC 82-3-1 46 64 175 177 1708 5.0
ACC 82-5-1 52 69 170 145 1498 4.0
ACC 350-4-2 50 64 178 275 1710 65
Sen. Sel. ICI 6007 56 64 163 173 93 'S.0
Sen.Sel. F4 63~2-9 42 63 150 267 1756 7.5
Syn. 4=51-8-2 52 66 148 148 1236 6.5
SUD 114 47 35 175 112 297 6.5
SC 922191 52 56 170 228 1598 6.0
S8C 914107 36 62 160 232 1081 70
ITV 8001 52 65 188 148 1722 £.5
ITV 8003 41 65 205 164 1477 €.0
ACC 500 42 60 173 180 1860 €.0
ACC 5068 55 63 176 - 173 1907 7.0
40C 5092 77 60 168 187 1057 6.5
ACC 5095 54 59 168 197 1382 6.5
IV C1 Bulk 62 63 158 207 895 7.0
Kor8wfani (Cheek) 37 70 190 177 2414 5.5
Ugandd (Check) 55 60 178 185 2343 .5
52 64 171 189 1339 6.0
2e 36-TT  59-70  148-205 112-275 297-2414 4.5-T:5

% 2.7 4.1 5.5 22.0 20.9 -

(0.05) NS 5. - 19.6 NS 364.8 -
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Teble 13, Results af Tearl Ifillet Initial Yield Evaluation Trial-1 -
L1 Obeid, 1981

SN Designation Ilant Days to irlant dead Grain .gr n.
count %0 % height number yield scoxre
'000/ha  bloom  (cm) '000/ha kg/me (1-9)

1 (WC x 01d Jam Nagar-1-2-1)
T 1311 20.0 58 123 65.0 50 6.0
2 (3/4 BB x J260-17)-700557~-
14-10-5  17.0 66 109 52.0 %L 7.2
3 (J25-1 x 700797-12-1)
IVS-S2-60  19.0 66 139 37.4 38 6.8

4 SSC B 82-1-2 8.6 70 133 15.4 133 5.6
5 B5C B 82-1-4 13.8 69 120 24.8 28 7.0
6 SsC 5 82-1-10 8.0 69 115 2.0 173 7.0
7 Sen.Sel. ICI 6024-11 17.6 69 139 34.2 00 6.4
8 ACC 82-3-1 17.6 60 127 52.8 2 6.8
9 ACC 82-5-1 22,2 68 148 9.8 03 6.4
10 ACC 350-4-2 2.2 60 142 73.4 ¥8 6.8
11 Sen.Sel. ICI 6007 11.2 s 121 33.6 281 6.8
12 Sen.Sel. F4 63-2-9 17.8 67 110 53.0 11T 7.5
13 Syn. 4-51-8-2 14.2 65 121 3.6 120 7.6
14 SUD 114 11.0 69 127 21.6 157 7.0
15 802 922191 13.4 63 122 630 B4 65
16 SSC 914107 16.8 59 127 63.2 39 7.0
17 ITV 8001 2.2 60 151 59.4 581 6.2
18 ITV 8003 20.0 60 153 49.0 576 6.2
19 ACC 5030 20.2 61 141 62.6 515 6.4
2 4CC 5068 18.2 84 133 41.4 279 6.6
21 ACC 5092 18.4 60 136 50.2 B’ 7.0
22 ACC 5095 2.8 55 120 65.8 43 1.0
23 IVF C1 Bulk 16.8 58 133 52.8 2T T2
24 Kordofani (Check) 22.2 64 146 0.4 61y 6.0
25. d9gendi (chiok) 18.4 €3 141 55.8 a0 6.6
Nean 1.9 62 131 479 349 6.7
Range : 8.0-22.2 5570 109-153 15.4=73:4 120-(11 5.5-7.5
CV % 34.7  15.7  10.0 52.4  57.2

18D (0.%5) 7.3 12,3 16,5 31.3 2500 -
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ble 14. Results of Tearl Millet Initial Yield Evaluation Trial-1 - Dimsu, 981

7

Tlant Days t~ Ilant Head Grain  D+wny
sedigree count 50 % height count  yisld milder Rust
'000/ha  bleom  (cm) '000/ha kg/ha % G

-

(W0 x 014 Jan Nagar-

1=2-1) T 131=1 19.7 ™ 120 50.4 310 21.€ 52.7
(3/4 BB x J260-17)
700557-14-10=5 16.0 69 147 8.4 217 3.3 6.0
(725-1 x 700797-12-1)
IVS §2-6  20.0 88 151 42.4 292 5.3 0.7
SSC B 82-1-2 12,0 86 134 21,1 80 4.4 467
SSC E 82-1-4 1.5 70 105 29.3 176 21.9  67.4
SSC E 82-1-10 16.0 Vil 116 52,2 97 2.3 26,7
Sen.Sel.ICI 602411 17.6 73 144 91.7 473 27.3  66.7
40C 82-3-1 0.5 65 145 9.1 501 9.1 42.9
iCC 82-5-1 22.9 71 153 65.1 394 15,1 d5.3
40C 350-4-2 16.0 67 145 65.3 306 PO 06.T
Sen.Sel. ICI 6007 18.7 70 145 52.5 222 10.0 56.6
' Sen.Sel. F4 63-2-9 17.3 74 118 69.1 271 10.9 8446
. Syn. 4-51-8-2 1441 81 121 22.1 69 13.2  60.0
. SUD 114 17.6 79 140 5.2 101 6.7 0.9
8C 922191 17.1 66 129 70.9 333 15.6 521
' 88C 914107 17.3 66 127 70.7 147 »8  50.0
" ITV 8001 22.4 64 149 135.5 594 6.7 6.9
i ITV 8003 19.5 71 170 48.5 458 123 37,0
©ACC 5030 19.7 71 138 57.3 321 5.4  58.1
" 4CC 5068 22.4 66 142 80.5 359 13,1 53.6
ACC 5092 22,7 65 146 T1.2 172 3.5 529
! 400 5095 18.7 60 131 95.7 02 21,4 50.0
} IV? C1 Bulk 17.6 73 129 56.0 230 12,4 47.0
| Kordefani (Check) 8.4 i 162 76.8 466 0.6 53.6
' Ugandi (Check) 21.3 64 143 80.0 385 21,3 57.5
an 18 71 138 64 291 16 52
nge 11.5-22.9 60-88  105-170 21.1-135+5 69-594 2.3-40.6 26.7-84.6
5 9.4 129 15.3 0 4T 522 - -

D (0.05) 6.7 1.5  26.4 42,2 191.0
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Table 15. Results ef 'earl nillet Initial Yield Bvaluation Trial-2 -
Wad Medani, 1981

Tlant Days to  .lant Head Grain azron,
SN Designation count 50 i height mmber yleld Feore
'000/ha  bleam (cm) '000/ha  kg/ha  (*-9)
1 ICM3 7704 57 59 179 179 1942 €.0
2 ICLS 7803 52 60 155 19 1727 €.
3 ICMS 7835 56 58 167 260 066 5.4
4 ICNS 7838 75 42 138 230 1910 5.8
5 ICMS 7905 T 54 153 241 1106 5.6
6 ICMS 7907 Al 59 155 2.7 1667 5.4
7 ICMS 7910 61 57 159 227 1871 5.2
8 ICNS 7935 76 64 148 174 1358 4.6
9 ICMS 8016 77 60 165 238 1346 5.4
10 ICMS 8017 67 61 167 224 1459 L8
11 ICMS 8025 56 58 170 172 1678 5.8
12 IVSITP 56 59 166 200 1885 6.0
13 IVSH 78 64 57 167 195 2231 5.6
14 sC2 9211 67 51 154 220 1182 5.6
15 sc2 9176 * 56 59 139 176 1322
16  NBIC 4 79 46 61 159 146 1477 5.4
17 NEIC 8156 41 59 170 150 1159 6.2
18 W BT7 48 61 159 2% 1896 5.6
19 HC 9046 52 67 175 192 1778 5.2
20 IC 7053 55 60 174 204 1734 5.2
21 Gam 73K 77 7 58 132 223 3085 6.2
22 RFS 501-2 67 58 165 274 1068 5.8
23 IB 18-1 70 53 138 223 857 6.6
24 DICT 7905 59 59 175 213 1302 5.2
25 Ugandi (Check) 69 57 178 222 1600 5.2
Fean 62 58 160 209 1668 5.7
Range 46717 42-67 132170 146-274 857-3085 46~6.6
cCvy 17.0 6.2 7.2 23.1 24.7 -

18D (0.05) 13.1 4.6 1444 60.5 516.7 -




igble 16. Results Af !earl lillet Initial Yield Evaluation Trial-2 -
21 Obeid, 1981

- ——

lant Days to Tlant dead Grain .igri.
N Designation crunt 50 % height number yleld secaw

'000/ha  blosm (em) '000/ma  kg/ha (1-)
1 ICMS 7704 16.0 59 154 56.8 565 6.4
2 ICMS 7803 9.8 59 134 48.8 453 7.0
3 IS 7835 12.0 59 148 52.0 472 6.6
4 ICMS 7838 19.2 61 129 80.8 624 €.6
5 ICMS 7905 9.8 58 116 8.6 273 7.0
6 ICMS 7907 12.8 64 128 48.8 336 7.2
7 ICMS 7910 15.0 58 143 61.4 548 6.6
8 ICMS 7935 - 18.6 70 134 56.0 740 £.8
9 ICMS 8016 16.0 60 153 80.2 629 Cot
In  ICMS 8017 16.8 57 138 69.8 563 € .4
1 ICMS 8025 13.6 61 152 51.4 560 €.6
2 IVS3 77 16.0 62 147 60.6 669 €4
I3 IVSH 78 13.8 67 146 52.6 552 6.8
14 sc2 9211 15.0 55 136 69.6 93 1.2
I5 8§C2 9176 8.8 62 136 2744 360 6.6
€ HBIC 4 79 12.6 61 147 68.2 687 6.4
I7T  NELC 8156 13.0 59 149 73.8 727 6.4
8 @B 77 11.2 62 141 42,2 325 ¥
19 NC 9046 13.0 170 152 34.4 368 7.0
0 LC 7053 13.8 60 142 64.8 624 6.4
i1 Gam 73K 77 13.0 65 120 50.6 584 6.6
22 RFS 501-2 16.6 56 145 93.6 637 6.8
3 IB 18-1 19.4 53 138 88.6 568 6.8
¥4 DIC I 7905 13.0 59 142 68,2 600 70
5 Ugandi (Cheek) 21.6 55 139 72.6 536 6.4
lean 14.4 60 140 60.8 540 6.7
tange 8.8-21.6 5370  116-154 27.4-93.6 273-T40 5.8-7.2
W % 335 10.1 10.0 49.9 41,1 -

V8D (0,05) 6.1 7.5 17.9 NS 278.0 -

————
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Table 17. Results af Zearl Millet Initial Yield Bvaluation Trial-2 -

Dimau, 1981
Tlant Days t6 7Tlant Head Grain Dowry
SN Designatien count 50%  height  number yield mil e Rusi
'000/ha  bloom (cm) '000/ha  kgtha 8 %

1 ICMS 7704 21.3 T4 148 108.8 666 10 17.5
2 ICKS 7803 2.8 65 134 108.3 410 Bl 154
3 ICMS 7835 19.2 64 153 82.9 522 1.6 22.2
4 ICMS 7838 21.3 T 127 79.5 452 10 2523
5 ICNS 7905 20.5 65 131 144.6 478 .2 78
6 ICMS 7907 19.2 62 131 91.2 468 139  19.4
7 ICNS 7910 17.1 63 152 105.3 457 6.3 7.8
8 ICMS 7935 18.9 66 124 81.1 606 1.5 15.5
9 ICMS 8016 21.6 72 145 9645 449 22,2 18.5
10 ICMS 8017 19.2 65 127 99.5 561 13.9 22,2
11 ICMS 8025 2.5 73 150 7.3 385 1.7 13.0
12 Vs I 77 19.5 67 148 94.9 566 N0 21,9
13 IVSH 78 20.8 65 156 1411 554 16,8 19.2
14 802 9211 1749 62 150 76.5 293 20.9 9.0
15 8C2 9176 20.0 68 138 46.1 183 8.7 17.3
16 MNELC A 79 17.6 68 152 78.1 386 1.2 15,2
17 NELC 8156 15.7 67 156 66.7 357 8.3 22,0
18 W BT 19.2 67 148 111.5 582 7 33.3
19 NC 9046 15.2 72 141 61.6 403 23 8.5
20 LC 7053 19.5 71 138 95.2 498 .2 2.5
21 Gam 73K T 21.1 72 123 116.8 532 0.1 38,0
22 RFS 501-2 1341 72 130 84.5 385 5.3 30.6
23 IB 18-1 19.2 66 151 90.4 338 9.7 18.1
24 DIC I 7905 21.1 64 156 119.5 446 11.4 1645
25 Ugandi (Check) 22.1 65 155 115.2 531 18! 4.8
VMean 19.3 67.4 142,6 94.9  460.3 12.5 18.4
Range 13.1-22.1 62-74 123156  46.1-144.6 1B3-666 2.3-22,2 73385
oV % 25.6  10.5 12.3 42.6 40.0 - -

LsD (0.05) 6.1 NS 21.9 50.7  235.0 - -

——




rariatian for grain yield was very high (41.1 %).

At Dimsu, seven entries outyielded Ugandi, the check; but none yiell.d
significently mere than it, Mmreover, it must be noted that the ceeffi-iont
)£ variatidn was very high (40 %). 411 the entries were infected by dc 1y
1ildew and rust diseases but seven entries had lew incidénce (below 10 -© of
jewny mildew, while five genntypes had low incidence of rust.




ITI  REGION.L TRIALS 4ND WURSERIES
A Exchange Hursery

we received from Dr. B.B. Singh 17 accessions of Niger origin (14 nev
selectiens and three varieties, viz. CIVD, Zx Bornu and Seuna II1) and sic
lines of Senegal origin. Dr, S.C. Gupta contributed 15 lines from Senegsl,
of which six were common to the ones sent by Dr. Singh. All the entries »f
the exchange nursery were planted at wad Medani and .l Obeid in an obsem ation
nursery. 2ach entry was planted in 2 rAws x 5 m plt;ts.

In general, Wiger lines vere tall and long headed. ITV 8103 appesmd
high yielding and has been sslected for use in the national program.
Senegalese entries were relatively late and shewed segregation for plart
height. Lowever, threes entries, viz. IBV 7815, IBV 8103 and IBV 8107, w:re

selected for future use.

We sent out seed of 19 entries tn Nigeria, Niger, Senegal, Upper o 'ta

and Mall for their use in the exchange nursery.

B. 1981 Jest sfri Dipegse Resigtant ilite Varieties
Trial (7.DREV-81)

The trial comprised 15 entries and a susceptible chack, Since dissase
pressure is usually not sufficient at wad Medani/Zl Obeid to screen the
genotypes against the pearl millet diseases, the entries were grown in

observation rows to assess their agronomic desirability.

The entry IG'S 8020 was found uniform and agronemically acceptable for
future use in the pregram.

The objective of iN.RI-B81 was to evaluate the performance of promising
genotypes identified in various breeding programs in .ifrica at differer:
african locations, Fourteen genotypes were tested in this trial against
Koxdofani, a local check. IBV 8001, IBV 8004 and Souna III were oonpribubed
¥ Senegal; ITV 8001, ITV 8004 and CIVI II by Niger; EBKSC-80 and TGBSC-80
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y Upper Velta and 2x Bornu, Nigerian Compesite and Kane !'DC by Nigeria.
srdofani was grewn at two Spacings - (i) at 75 em x 50 cm, as othsr entrics,
nd (ii)at 1m x 1m, as grewn by farmers of the area.

The results of the trial are presented in Table 18. Ksarxdofani, the
scal check, ranked first. It yielded 473 kg/ha i.e. 24 per cent higher t.an
he mean ef the trial. Hewever, the differences between the entries werc 10t
ignificant (T = 0.05).
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Table 18. Results ef learl Millet African seglonal Trial - 31 Obeid, 1901
Tlant Days to  Tlant Head Grain .4 ron.
SN Designation count 50 9§ height number yield score
: '000/ha  bloom (cm) '000/ha  kg/ha " -9)
1 IBV 8001 12.7 59 188 32.8 83 6.5
2 IBV 8004 15.2 53 180 133.0 452 6.3
3 Seung III 11.8 54 200 35.0 B0 5.5
4 ITV 8001 19.5 59 211 24.8 B4 6.3
5 ITV 8002 20.5 59 206 19.0 320 5.5
6 ITV 8004 19,7 56 198 9.2 427 6.0
7 CIVD II 16.5 61 208 14.8 30 6.0
8 HBKS C80 15.8 56 189 9.7 375 6.5
9 TGBS C80 13.7 53 180 49.7 3715 6.5
0 Ex Bornu 18.0 58 196 26.8 32 6.5
1 Nigerian Cempmsite 17.3 56 M8 4445 335 6.5
2 Kano KIC 15.2 59 149 45.0 377 6.
3 IVS L T8 19.2 55 176 53.0 420 6.7
14 ICMS 7704 17.7 51 176 42.0 B2 6.0
5 Fam-aré’ Lacal
Kordefani(75 em x 12.8 57 183 6640 413 6.8
50 cm)
|6 Famers Dscal
Knrdefani(im x 1m) 10.8 50 153 37.8 341 6.0
lean 16.0 56 188 37.7 B2 6.2
lange 10.8-20.5 50-61 149-211  14.8-66.0 320~473 5.5~6.8
V% 22,3 8.8 9.6 34.5 21.7 -
8D (0.05) 5.1 7.0 25.6 18.8 NS -
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III  INTSRNATIONAL TRIALS LND NURSERIES

Introductions frem ICRIS.T eentre eontinue $e provide ®s the elite
genotypes. The best entries of the international trials are included in
the national initial yield evaluation trials and advance yield trials. The
elite selections from the breeding nurseries of the centre forms a part @&f
our working collection and are used for variety cresses,-.syntheties and
population improvement programs.

Fer the 1981 crop season, we received three yield trials and six
breeding nurseries from ICRIS, I centre. The yield trials, viz. Ll.T-7, elite

varieties trial and experimental varicties trial were planted at 21 Obeid.
Dué to adverse growing conditions which prevailed in some parts af the fields,
the plant stand ef the centre's trials was not adequate. _lse, thg crep

repert. Of the six breeding nurseries, variety crosses (F1) Multilecatien, °
F1 cresses invelving .ifrican x .ifrican parents and BC1 (F1) were planted at ‘
Wiad ledani; SIF2 at vad Medani and 31 Obeid; and 1981 UWII, and F3 progenies
nursery at il Obeid. The results are discussed in the following pages.

A. XNariety Crosses Multilocgtion

Twenty F1 crosses were planted in unreplicated ebscrvatien rows. In
general, the perfermance of the crosses was average to ppor. Hewever, the
selfed heads from ten crosses ('I‘a.ble 19) have been selacted for growing their
F2 populatioen in 1982.
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'able 19. List #f salected entries from variety cresses F1 (Multilecatien)

Cross Days t¢ Tlant  igrén.
e, Tedigree 50 % height score
bleon (em)  (1-9)
3 IVS 5454 Tall x (Serere 39 x B816~-2-4~2) 63 218 6
4 (Serere 39 x BB16-2-4-2) x (E298-2-1-8 T'all) 58 190 6
5 (Mc125 x Serere 33-1) x (Serere 39 x BB16-2-4-2) 66 200 5
] IVS 5454 Tall x (SC1(S)4-18 x Saria-Syn. 40-4) 56 195 6
11 (K322 x 700651-4~1) x IVS 5454 Tall 54 165 6
12 IVS 7190 x (KG22 x T00651=4~1) 56 165 6
13 (B2B2 x J88B-27-14=1)x (SC1(S)4~18 x Saria Syn.40-5) 62 170 6
14 (3104 x ¢ HK~11-10-1) x (:1B2 x ¥ HK~119-17) 56 150 5
1% (£13228 x 2 HK=119-17) x IVS 5454 Tall . 56 155 6
19 (B.Senegal-9-5 x B816-1) x (B282 x JB88B=27-9-4) 58 165 6
B. F1Cyosses Involving ufrican x ifrican j avents

Zarents invelved in the 139 cresses ef this group were from Upper Velta,
Senegal, Niger, Nigeria and Uganda. 'Tngo Shart from Upper Vélta was used as one
of the parents in mest of the cr.sses. In general, this material was not faund
promising. The p‘edigree and agronenic data of 17 crosses which ware selected fér
greming their F2 populatisns are given in Table 20.



Table 20.

Cxess
No.

2%
33
40
44
47
50
51
52
54
57
62
66
74
77
78
84
125
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List of selected F1 crosees involving African x African parents

Tedigree

Seuna 48 x Togo Short-7
Souna 11 x Tego Short-15
Siria Kerola Souna V x Toge Short-37
Togo Short-7 x Sanio~37
Tego Shert-7 x Sanin-40
Tego Short-7 x Sanio-46
Tage Shoert-23 x **

Tngo. Shart-30 x "

Tege Short-7 x Sanio 49
Togo Shert-16 x Sanie 52
Togo Short-5 x Sanis 64
Tego Short-4 x Sanie 65
Sanis 33 x Togn Shert-7
Sanie 38 x Togr Shert-11
Sanio 55 x Tngo Short-11
Sanie 40 x Tego Short-16
Barbe x INNG-3

c. B1(F1)

Days to Plant Head
50 % height  yleld
bloom (em) (ke/olnt)

58 188 1,16
58 240 1.05
59 185 1.61
66 205 ‘.10
60 29 1,01
63 205 1,13
56 210 1.09
66 240 1,08
63 155 1.1
65 210 1.29
62 210 1.13
62 215 1.01
60 180 1.03
60 235 4.01
63 185 1.18
61 225 1.20
62 215 1.05

Thirteen entries of BC1 (F1) were received and planted in sbservation

rows. The parents invelved in these crosses were Indian/Africen inbreds and

Niger land races.

future usage in the program.’

y

D, EBMF2 Yepulatiens

None ‘of the crosses was found agronomically acceptable for

T'aéxty-six F2 populatiens which were derived from the source material

preject at ICRISAT headquarters were planted at El Obeid and Wad Medani fer
plant selectimn. Zach population involved a bristled parent. Fifty single
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selfed plants frem nine F2 pepulations were selscted at Wad Madani and 1°
plants from four pepulations were chosen at 3I1 Obeid for growing F3
progenies in 1982, The crosses I'1B228 x 339 and I'242 x % HK performed
well at beth the lecations.

E. FJ3 rrogenies

Twenty-eight F3 progenies which were derived at ICRISAT headquarte::
from the cresses of Serere 10LB and Indian/7est African lines were grovi1 a*
El Obeid. Single plant selectien was done in three progenies t: grow th ir
¥/, pregenies in 1982. These are:

K 61 Code: redigree:
4 ( % HE x Serere 10LB-30-1)
6 (3 282 x Serers 10LB-38-1)
28 ( LoSN 282-4-1-1 x Serere 1013-38-1)

F. 1981 Uniforu Progeny Nursery II (UIN-II)

The e#bjective of the 1981 UPN-II was to select the elite single plaats
and progenies from tiie newly generated contrasting lines of diverse pars.dt-
age derived at ICRISAT headquarters.

0f the 20 progenies of this nursery, entry Na. 9 (23 DBE-20 x Serero
101B-89~1) was found prnising and was selected for future usage in the
national prmgram.

G. INTSORMIL's Material

Dr. Stegmeier of Kansas State University sent us via Jr. D. Rosenow,
Texas A & M, USA the seed of 20 F1 hybrids along with their parents, fouir
fertility réetnrer bulk male lines and six prpulations, viz. Serere 3A,

P1 185642, HM' 559, world collection composite, FR=RM (3) and Senegal Bulk
Cross, Of these six populations, Serere 3A and P1 185642 were made from

the bulk seed of 22 S1 and 32 S1 selectiuns, respectively, in cycle 2, The
remaining populations were random mated and mase-saloction was dono at Kansas.
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All the F1 hybrids and their parents were evaluated at fad Medani.
In general, the hybrids were early, dwarf and unadapted, having small to
medium heads. Nine were found fertile, six showed male sterility and
remaining five were segregating for fertility. The parents of hybrids cen-
pigted of 20 fertility restorer inbred male lines and two male sterile .iaes
aleng with their maintainers. OSelfing was ione in all the inbreds te
maintain them. Gntry 80-4371, which had amall and coupact heads, will >
grown in eastern Sudan to see its perfommance. The male sterile line
79-2007 was found agronomically better than 79-2038 but its 4 line fl~vered
one week earlier than the B line. H-~wever, the seed of both the male ctamile
lines was maintafned by hand pollination,

Four fertiiity resterer bulk male lines and six populations were y1lanted
both at 'ad Medani and 21 Obeid. The restorer bulk male lines were no; found
adapted. At 31 Obeid, Senegal Bulk Cross iopulation performed better “lan
the remaining populatione and at wWad Medani HMD 559 appeared promising. 3oth
the populations will be evaluated in 1982.



IV  1981-82 OFF-SZASON NURSERY ACTIVITIES

The first planting Af the off-season nursery was done on October 6,
1981. The material comprised 17 F{ hybrids and 36 segregating progenies
(F3, F4 & F5) which perfomed well during ¥-81. The abjective is te deval.'p
9 synthetics fr.. 71 cr~sses and 10 synthetics by crossing selected segra-
gating progenies.

Ferty-nine elite selections of K-81 along with the gnod combining local
materials were planted on November 1, 1981. 'The objectives are tn incxase
the seed ~f selected lines by sibbing rer testing them in the initial yleld
evaluation trials of 1982, and to cross them with the good combiners.

Selectiéns made from the intervariety population full-sib progenies
trial at vad Medani (24) and &1 Obeid (13) have aleo been planted. The
objective is te make four experimental varieties by crassing ef elite fu'l-
sib progenies and ts make full-sibs far test in 1982.

Nineteen experimental varieties and synthetice which were found hish
yielding in the national trials of 1981 were planted on December 15, 1931
to increase their seed by sibbing. This material will be retested in te
nationgl trials ef 1982.

On December 28, 1981 and January 13, 1982, the seed of 11 genntypes,
viz. CIVI-¥%, Souna III, WC (C4), SSC (CO), IVS (C3), MC (C4), Ex Bornu,
Nigerian Composite (Cq), Kordofani, Fakiabyad and Ugandi, was planted t-~
make a full diallel cress te study their combining ability.

The bristled pcpulativn was grown in an isolation plot.te complete
the third generatisn of random mating.
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V. SUMMARY

Synthetic ICKS 7817, which has been under test since 1979, =n an
average, ylelded 24 and 14‘per cent more grains thun the Kordofani ¢ d
Ugandi, respectively. This synthetic will be test=d in larger ploi:
at different locations in Kordefan and Larfur regions through the
regional departments of agriculture.

In the pearl millet national trial, the following saven entries wcr»
found promising and have been selected f-r retesting in 1982: ICh: 817,
ICKS 7819, IR/IB 7901, SSC A79, SC1 H79, SSC K78 and IVS 8206.

Two pearl millet initial yield evaluation trials were carried nut this
year. Two entries of Fudl'I (ITV 8001 and ITV 8003) performed wel. at
Dimsu and il Ob21id and 11 entries of PNI'2 (ICMs 7838, ICNS 7704,

ICMS 7835, ICuS 7935, Gam 73 K77, IVS H78, NIIC 8156, HsIC 479, ™
501-2, C B77 and IVS P77) were found tc have some premise at one T
mere lecatiens. These entries have been chasen fer inclusion in te
1982 national trials.

The 600 segregating progenies (F3, F4 and F5) were evaluated thir 3:ar
and 23 F3 progenies, 14 F4 progenies and one FS progeny have beer
selected on the basis of plant and yield contributing characters “c
inolude in the initiel yield evaluation triala,/iaélg uge in the bre:éing
pregram.

Ten entries of K-80 selections have been selected for inclusion i
IYdl's and working collection.

Selections were made in F1 crosses and segregating progenies nurseiy
for the develepment of synthetics. Nine synthetics from selected F1
crossee and 10 synthetics from the elite entries of segregating progenies
are being made in the current off-seasun.

Seventeen premising full-sibs of intervariety population have beer.
selected to make four experimental varieties.
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Local gammplasm collaction was onriched by 386 accussions which wes:
obtained from korthern Kordofan, ilorthern Darfur and eastern Sudan.
The new gemmplasm will be evaluatad at 31 Obaid and will 21s0 be
grown at .J/ad Medani for its maintenanca.

Bristled population has been planted in the of f-season nursery to
complote third rondom mating generation. This population will be
grovm at 8l Obeid in 1962 to scresn for lodging resistance. Later
resistant seluctions will be used for recombination and its improv -

mant.
3leven ¢enotypes, viz. CIVT II, Souna III, ¥C (Cq), SSC (C,), IVE,(Cy),

MC (04), Ex Bornu, Nigerian composite (C4), Ugandi, Kordofani ani

Fakiabyad have been salacted to cross in a diallel fashien to sticv
their combining ability and to generato new breeding material. fik=
derived lines will be used to develop 8ynthetics. The crosses w1l
be made during the current off-season and the I¢'s and parents w'lt
be evaluated in a multilocation replicated trial in the year 190 . -

One entry sach from 1981 exchange nursery and w.DR<V-81, namely,
ITV 8103 and IM:'S 8020, respectively has been selectsd to includc in
the initial yield evaluation trials,

Anong the ICRISAT Centre's new crossee and segregating breeding
materials, F2 populations wers found most interesting and 69 single
plants have been selected to y;row their F3 progenies in -1982.

From the different breeding nurseries which were evaluated
during this year, 48 lines have been chosen for the 1982 exchange
nursery.
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SECTION 2: RESULTS OF 1981 SORGHUM IMCROVEMENT RESEARCH

Sorghum rosearch activities during the 1981 crop scason were carried
out at five locations - Wad Medani (Gezira Trovince), Gadambalia (Kassala
Trovince), Agadi (Blue Nile irovince), El Obeid (Northern Kordofan Trovince),
and Kadugli (Southei'n Kordofan i'rovince)s These stations very well represent
the environments of the major sorghum growing zones in the northern two-thirds
of the country« In Southerh Sudan 2 sets of sorghum nurseries were sent for
trial at Wau (Bahr El Ghazal irovince) and Yei (Bastemn Equatoria Irovinee)
but no follow up could be made because of poor communication.

Wad Medani (WM): The farm at Gezirs Research Station (GRS), represents
the irrigated sorghum growing conditions:s GRS is the centre of all our
operations; all of our crossing and most early generation advancing and
evaluations are done herc. ilanting at this station was done starting en
July 1st, at optimunm planting dates. & spacing of (Ocm betwsen rows and 15em
between plants within rows were used in most of the trials and nurseries
providing a desired plant population of approx. 110,000 plants/ha. Nitrogen
fertilization was applied at the rate of 80 kg N/ha in split applications -
a basal dose of 40 kg/ha applied at planting and the balance side-dressed
at boot fomation. The growing condition at WM this season was very good.
Seedling emergence and establishment were excellent resulting in good plp,nt
stand at maturity. There was no major disease or insects with significant
damage. A heavy infestation of Heliothis that threatened the nursery at
grain filling was eradicated after only one spray of Sumicidin (20 % E.C.)
at the rate of 00ml product per feddan. Red mite infestation was also
observed. It ssemed to prefer S0-108 related materials; I'=954062, P~954063
and STV-138 were the most suseeptible. There was some shortage of irriga-
tion water in mid-August due to the unusual dry spell at the time, but only
the breeding nurseries were stressed.

Gadarbalia (GD): At an average annual rainfall of about 500 mm, GD
represents the low rainfall, heavy soil situstion of the mechanized sorghum
feming zones. Virtually all trials and nurseries conducted at W undex
irrigation were also grown out for evaluation under rains at GD. (w

W Eazly :.ina signalling time of planting were late-ooming thiu
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season. I'lanting was thus done on July 22 and 23-later than normal.
Tlant population of approx. 67,000 plants/ha was desired at a spacing
of 75cm betwoen rows and 20cm within rows. Wo fertilization was used.
Rainfall during the season was higher than long time average but the
distribution was poor. Some 75 % (379 mm) of the the total effective
seasonal precipitation (557 mm) was rececived during the month of sugust.,
Crop emergence and stand cstablishment were axcellont in most of the
nurgeries at GDyv A4S the rains stopped in mid-September drought stress
late in the season was apparent. ‘leeds particularly Johnson grass anil
various wild x cultivated sorghum intercrosses were heavy. No major
insect or discase was prevalent. Some long smut was Seen on some intro-

ductions and charcoal rot was apparent on stressed plants at late senson.

El Obeid (0BD): Mean amnual rainfall over 30 years is less tha
400 mn; and with its light soil OBD represents most of the sorghum/m:1let
growing zones of Western Sudan. Our 1981 sorghum nurseries were plarted
beginning on July 7 with the onget of early rainss Spacing of 75¢cn
between rows and 20cn between plants within rows resulting in cxpected
plant population of approx (7,000 plants/ha was adoptcd. No fertilizar
was applied to the nursery:s Initially there was enouch moisture for
seedling emergence, but 3 weeks of dry spell (July 28 to August 16)
resulted in severe moisture stress. In addition to the moisture stross
there seems to be significant soil variability in the plots at Kaba farm
resulting in vory erratic plant stand, highly reduced plant stature and
poor crop perfomance. A8 a result no meaningful data could be collectod
or reported from our 1981 sorghum nurseries at El Obeid.

Agadi (AGD): Amnual rainfall at Agadi runs about 600-750 mm. This
station represents the relatively heavy precipitation in the central clgy
plaing., Our trials were conducted on the Agadi State Fam of the
Mechanized Famming Corporation. Ilanting was done on July 10 and 11.
Tlant population of 110,000 plants/ha (spacing, 60cm x 15cm) was adopted.
No fextilization was used. Rainfall at the station was normal. Crop
emergence and plant establishment were good. Weeds including Strigg
Wore severe. The station gets virtually inaccessible during the rainy
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season and that caused some logistic problems. No major discase or

insect posts were observed; Striga was serious, however.

Kadugli KIG): With its long tem nean amual rainfall of about™B50 rm,
KDG represents the heavy rainfall and heavy soil situation in the Southern
fringe of the Central Clay rlains., The station is located in the sorghum
growing area around the Nuba Mountains. Our sorghum trials at Kadusli
were carried out in cooperation with the Jestern Sudan Agricultural
Research Development Iroject. ilanting was unfortunately delayed till the
10th of August. Yet there was anough wain to develop a good crop, as the
rainfall distribution was satisfactorys No fertilizer was applied to the
nursery at Kadugli. Ilant population adaptcd was high (110,000 plants/ha)
for the mansgement level provided. Diseases and pest were severe. Ieaf

diseases particularly Helminthosporium was heavy iln our mirsery. Surveys
on famors flelds around the station showed heavy incidences of {grcogpora,
Collgtotyichum and different kinds of smuts. Strigg was the most severe
in our nursery. The heavy infestation of Striga resulted in poor crop
expression, though initial seedling emergonce and stand establishment were
good.,

Vigual scores in various trials and nurseries documented in here are
ratings on a scale of 1-5 where 1 denotes the best and 5 the poorest.
A (4+) sign next to a given score implies the rating is better than the
assigned score but slightly less than the next best. Appendix IT gives
the details of all experiients carried out in all our test locations -
ligt of trials, sources of material, number of entrics, numbexr of
replications, design used, plot size, and locations of testing are all
pwvided.
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I. VARLITAL IMPROVZNINT PROGRAM

A. Breeding Nurseries

At the end of every season selections are made from various trials
and nurseries for use in our crossing program, A great deal of variability
has been generated in the last few seasons by crossing elite introductions
with popular local cultivars as well as by intercrossing among elite
introductions. Emphasis is on improving the grain quality and yield
potential of the locals and incorporation of the adaptation and moisture
use economy of the locals on to the introductions. 3reeding materials at
various stages are now available in the program and they are being
evaluated both under irrigated and rainfed conditions. Jivaluation of
these progenies during this pagt s@azon indicated thal promising lines
with the desired attributes are being developed. Some of the progenies
have already been included as pollinator parents in our hybrid improvement
program with good success, Few others will soon be included in multi-

locational variety testing yield trials.

Below is g brief account of our activities on breeding nurseries
during 1981. Discussion will focus on crossing efforts and objectives
and multilocational testing and evaluation of early generation breeding
material,
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1. Crossing Block - 1981

The list of materials utilized in our 1981 crossing program, block
combinations desired, and th: objectives of each crossing block is
briefly outlined as follows:

Block=I: Group A x Group B

Objective: To combine mechanisms of early-season and late-season
drought tolerance.

A. Pre-flowering Drought Tolerant Yellow Endosperm Selections: (100 Lines)

1/4 1/56 14/94 16 /66 21/95
1/5 7/83 14/98 19/7 22/22
1/6 8/51 15/100 19/22 22/35
1/17 8/93 16/22 19/40 22/3%
1/29 9/18 16/32 19/42 22/45
1/47 9/53 16/44 19/47 22/48
1/91 9/56 16,/80 19/57 22/51
2/5 10/28 17/23 19/59 23/60
2/60 10/49 17/45 19/65 23/71
3/87 10/61 18/8 19/70 23/18
4/70 10/72 18/117 19/95 23/94
4/100 10/76 18/22 - 20/3 24/2

5/18 10/80 18/26 20/33 24/3

5/48 11/40 18/29 20/6. 24/18
5/58 11/51 18/30 20/1C0 24/71
6/6 12/28 18/32 21/18 24/96
6/9 13/41 18/34 21/32 25/13
6/27 14/44 18/317 21/63 25/41
7/34 14/84 18/40 21/67 25/51
7/52 14/91 18/44 21/74 25/81

B. Post-flowering Drought Tolerant Local Sorghums

1. Ajebsido
2. Mugud

3. Safra

4. Wad Fehal

5. Mayo
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Block=II: Group C x Group D

Objective: To improve the yield potantial and/or grain quality attributes
of local sorghums,

Cs Elite Introductions - Top 7 Yielders in 1900 ilit: Varieties Yield

Trial.

1. M 62537

2. M 63594

3. M 62708

4. P-954063
5. M 36329

6. M 62641

T. M 62456

D. Popular Local Varieties,

1. Dabar

2. Tetron

3. Safra

4. TWad Fehal
5. Mugud

6. lMayo

T. Ajcbsido

Bloek-III: Croup & x Group F

Objective: To develop vigorous varieties (with or without fertility

restoration) combining good adaptation and other agronomic

attributes.
E. Blite B-Lines. F. Elitc Local R-Lines.
1., Tx 6238 1. Su.Cr. 54 : 18/17
2. P-954066B 2. Su.Cr. 36 : 80/70
3. CK-748 3.  Su.Cr. 65 : 30/27
4. IS-1006B 4. Su.Cr. 54 : 16/15

%5« I5-10398B 5. Su.Cr. 36 : 81/71
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In spite of staggered plantings we could only make some 50 % of the desired
crosses because of poor nicking, 3arly planting of the local photosensitive
parents resulted in delays in flowering. The F1's fror the 1981 summor
crossing block are already plantud in the current off-season 1981/82, and
Fp seeds will be harvested for planting at vad Medani and Gadambalia in the
main crop scason of 1982.

2. F, Fopulations

4 total of 178 ¥, populations resulting from Cross.ng Block 1980 and -
some intercrosses of Indian Sorghum Preliminary Varietis»s (reccived from
Dr. NJG.P. Rao, ICRISAT in June 1900) werc planted for :valuation and
selection both under irrigated (Wad Medani) and rainfcl (Gadambalia) loca~
tions. Tho source and background information of both of thes: grours cf
F2 material could be found in Annual Report 1900.

At Wad ledani, planting was done in early July in plots of 5 rows of
12m long and 60cm apart while at Gadambalia the rursery was planted in §
rows each 5m long and 75cm wide in late July. At both locations plants
vere thinned out to 25cm apart to facilitate 2o0d individual plant devel.)-
ment, Individual plant selections were made at maturity in some selucted
F2 families and the results are given in Tabls 21. At Wad Medani 373 F2
plants were selected whereas at Gadambalia only 98 F2 plants were advanced.
There were fewer sclections wmade fron the I'2 nursery at Gadambalia as it
Was damagod just before harvest by a herd of cattle belonging to a nomadic
tribe, Resulting F3 progenies will be evaluatod next scason at the
respastive locations they verc selected from,

3. F3 Drogeny Rows

From 20 F2 populations of intercrosscs among elitc Indian sorghum
types with B and R fertility reacticns sent to us by Dr. N.G.F. Rao,
ICRISAT in July 1980, individual plant selections were made during the
Salme Season in thirteen F2 families. The selections were advanced for
evaluation as F3 progeny rows in sumer 1981,



Table 21. List of Crosses and Number of Selections made in F2
Populations Bvaluated at Jad Medani and Gadambalia -
summer, 1981.

Cross No. of F2 Plants Selected

Wad Medani Gadambalia

5=104 x Karper 669
§-107 x Karper 775
§-107 x Karpzr 551
$«107 x R-T7725
S=1%0 x Karpaer 775
§=110 x R-7108
5-138 x Karper 551
8~65 x Karper 789
$=-141 x Karper 665
S-141 x Karper 551
S5-29 x Karper 665
5-55 x Karper 551
S-55 x Karper 665
5-142 x Karper 1281
R-8683 x Kaxper 665
BR-8683 x Karper 789
R~8683 x Karper 1284
R~8737 x Kaxper 789
R-15 x Karper 669
BR-8402 x Karper 1281
B~7725 x Kaxper 789
R~7108 x Kaxper 775
R~7108 x Kaxper 669
PV 141 x PV 102
SV 141 x SPV 232
®Y 141 x 8PV 265
2V 126 x EPV 104
sev #26 x &PV 221

Mgi x 8PV 221
=y x 8PV 232

O
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Table 21 Contd.
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Cross

No. of F2 Plants Selected

Wad Medani Gadambalia

PV 104 x SPVS 291

SPV 104 x 469-1

SPV 232 x SFV 104

8PV 232 x SPV 141

SPV 232 x SPV 221

469 x SPV 102

469 x SPV 104

469 x SPV 265

SPV 102 x M 35-1

SPV 221 x SPV 102

SPV 221 x SFV 104

SPV 221 x SPV 126

SPV 221 x SPV 291

SPV 232 x SPV 265

PV 291 x SPV 104

3PV 291 x SFV 232

YE 55 x Safra

YZ 55 x Dabar 1/1/1/1

YE 55 x M 66418

YE 55 x A 9057

YE 90 x A 9057

P-898012 x R~8102

YE 55 x Su.Cr. 34 : 6
Karper 660 x Su.Cre 60 : 6
YE 293 x Su.lr. 62 : 12448
P-898012 x Kambal 18
Tetron x M 62466

Mugud x R=-7581

Mugud x R-8102

M 66118 x Su.Cr. 35 : 20
M 62637 x Su.Cr. 62 : 12/18
M, 62609 x Su.Cr. 62 : 12/18

o

N Ww Ut vt ol O O N W

-
o

1

NS O D v O

3 wWh A W W WV W
O O OO0 WwHIWO O @ O O @ O O OO0 NOOOQwuUsrLs D OO O

\S ]



Table 21 Cont.

Cross No. of F2 Plants Selected
Wad Medani Gadambalia
M 62456 x Su.Cr. 43 : 43/T8 0 3
Su.Cr. 35 ¢ 20 x Tetron 4
Su.Cr. 54 : 16 x Su.Cr. 43 : 43 5 5
Su.Cr. 36 : 44 x SRN 4882-B 4 0
Safra x M 62465 6 0
Luviayaha x I 63594 5 0
Norkhow x Karper 970 4 0
Bende x Karper 756 8 5

Total 373 98
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A total of 112 F3 progenies were planted in July 1381 both at
Wad Medani and Gadambalia. At both locations an appropriate local
check (Dabar at WM; Safra at GD) was planted after every nine F3 head-
rows making visual comparison possible both with the neighboring local
check and among F3 progeny rows. Both nurseries cmerged and devaloped
very well without any major problem. Data on days to 50 % flowering,
plant height and agronomic score were collected at both sites, However,
the nursery at GD was unfortunately darmaged by animals just before
harvest and, therefore, no selection could ve done., At maturity visual
selection on thz basis of general agronomic desirability and grain
quality was done in the nursery grown at WM. The results, as presented
in Table 22, indicated that 33 good F3 lines generated 56 derived lines

to be evaluated as F4 progenies in summer 1962.
4. F4 Progeny Rows

A multilocational evaluation of early generation breeding material
was initiated in summer 1980 when a large number of F3 progeny rows
derived from intererosses of locals and elite introductions were evaluated
at four locations in the Sudan - namely Wad Medani, Gadambalia, Agadi, '
and E1l Obeid (Annual Report 1980). Since these stations represent diffe-
rent sorghum growing zones of the country with different growing conditions,
the ebjective was to evaluate and select materials originating from tha
same background population for possible specific adaptation. It was also
heped that by eventually pooling elite derivatives and evaluating them
across locations, it might be possible to identify genotypes with broad
adaptation.

During summer 1980 a total of 1698 F3 progeny rows were cvaluated
and varying number ef selections werc made at each test locations. As
per original plans, each group of selectins was to be reevaluated as
) prolgeny rows at the respective location they originated from, However,
the 1980 growing season at some locations, pa:;'ticula;rly Gadambalia and
El Obeid, was less favorable and meaningful selections might not have
been made. Hence all selections from the four locations were pooled
together for reevaluation as F4 progeny rows.’



Table 22. List of Crosses and Number of F3 Progenies Tvaluated
and Selected with Corresponding Sister-lines Derived -

Wad Medani, 1981

Cross F3 Progenies ‘ F4 Sister-lines
Evaluated Selected Derived

SPV-290 x SPV-140 8 6 9
SPV-290 x SPV-296B 18 7 11
SPV-290 x 2219B 4 0 0
Csv-5 x SPV-104 13 4 5
CSV-5 x 296B 40 0 0
CSV=5 x 2219B 4 0 0
CSV-5 x 20778 17 5 14
SPV-104 x SPV-232 16 6 1M
SPV-104 x 2077B 6 2 3
SPV-232 x 296B 6 2 2
SPV-232 x 2219B 6 1 1
232B x 2219B 4 0 0
232B x 2077B 3 0 0

Total 112 33 56

52
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The 1981 F4 nursery consisted of 1270 progeny rows and was
planted at optimum planting dates in four locations - Wad Medani,
Gadambalia, £1 Obeid, and Agadi. At all the locations an appropriate
local check was planted after every nine F4 progeny rows. Data on
days to floworing, plant height and visual agronomic score were collectad.
At maturity visual seclection was made at each location mainly on the
basis of agronomic desirability and grain quality and on disease, insect
and drought tolerance as relevant.

Table 23 summarizes the number of F4 progeny rows avaluated and
gelections made from them at each of the test locations.

Table 23. No. of T4 Family Rows Evaluated and Selected at four
Test Locations During Summer 1981

Location F4 Family Rows F5 Lines
Evaluated Selected Derived
Wad Medani 1270 134 273
Gadambalia 1270 T4 109
Agadi 1270 90 106
El Obeid 1270 45 49

At Wad liedani the growing season was favorable as there was no major
disease, insect or pest attack on the nursery. However at mid-season,
just prior to headings there was shortage of irrigation water; as a
result some degree of drought wase experienced. Nevertheless the selec-
tions made at maturity looked very promising combining good crop expression
and grain quality. A total of 273 lines were derived from 134 F4
families selected at Wad Medani.

The F4 nursery at Gadambalia developed very well without any major
problem., The selections made at the location appeared well adapted with
crop expression in par with the local check, Safra. Seventy four F4
families were advanced resulting in 109 derived lines.
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There were some problems at the other two locations - Agadi and
El Obeid. At El Obeid severe drought badly affected the nursery. At
Agadi the crop emerged end established very well; but delayed thinning
eoupled with heavy weeds including Strigs resulted in poor crop expressien,
Yet at Agadi 90 F4 progenies with a total of 106 derived lines were
selected while at &1 Obeid 45 F4 families generated 49 derived lines, all
these derived selections will be evzluated as F5 progeny lines during

summer 1962 at the ruspective locations they were selocted from.
5e F5 I'rogeny Rows

As discussed in Annual Report 1980, a set ef F2 plant selections from
the 1979 F2 populations evaluated at Wad Medeani was planted during the
off-spason 1979/80 for the purposc of advancing a generation. Each F3
entry was bulk harvested and advanced without any deliberate selection.
The resulting F4 bulk rows were planted and selections were made in summer
1980,

During summer 1981, some 400 ‘progeny rows of these F3 bulk derived
P5 rows were grown out for selection at Wad Medani in single rows of 5m
I’ng. A local variety, Dabar, was planted after every nine F5 rows. Data
on days to flowering, plant height and visual score on agronomic accepte
ability were recorded; and at maturity visual selection in comparison with
the local variety was made. Table 24 presents the list of sclected F§
rows with their pedigree, agronordc data, and nurber of lines derived.
Twenty nine F5 families were identified as being elite with a total,ef
58 F6 lines dorived from them. These will be yield tested for real
superiority over the local cﬁeck variety during the coming 1982 crop
seagon.

B. Locgl Sorghum Germplgsm
1., Evaluation of 1980 Local Collection

A total of 83 local sorghum cultivars were collected from famers'
fields during the crop season of 1980. Of these 77 entries were collected
from around Abyei, southern Kordofan Province (Annual Report 1980).
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able 24. List of F5 Progeny Rows With Their Agronomic Date and Number of Lines
Derived - Wad Medani, 1980

Days to Plant Agron. No, Y9f
Pedigree 50 % height score sister lines
Flow. (em)  (1-5) seleoted

( (By x P4) x SPV 35)~2-bk-1 72 1% 3 1
(A1567 x E35=1)=2-bke1 87 m 3 3
(926 x SPV 13)=1=bk=1 80 1 3 1
(926 x SV 13)=3-bk~1 63 150 3 1
(5u.Cr.65/21 x E35-1)—-1-bk~1 85 270 3t 3
(Su.Cr.65/21 x A1567)=T-bk~1 85 1w 2 2
(5u.0re36181/71 x A1700) =1=bk=1 85 200 2 1
(Su.Cr.51:22/28 x Karper 775)=2~bke2 82 210 3 1
(Su.Cr.51: 22/28 x Karper 775)-5=bk=2 76 210 3 2
(Su.Cr.65:8/8 x OSV4)=3-bk-2 83 00 7 1
(5u.Cx.67:98/68 x E35=1)=1=bk~1 83 20 3 3
(5u.Cr+67:98/68 x E35-1)= Swbk=1 83 220 3 1
(Su«Cr.67:98/68 x 7047)-4~bk=2 83 180 3 2
(ALAD 6287 x Karper 775) =3-bk=3 82 20 % 2
(ALAD 6319 x Karper 669)-8-bk-1 82 190 3 2
(ALAD 6319 x Karper 669)=-B-bk-2 81 10 3 2
(Karper 775 x A 1581)=3-bk-1 82 1 2
(Karper 775 x A 1581)=10-bk-~2 81 130 2 1
(Karper 775 x A 1581)=2-bk=1 84 160 2 2
(Karper 1281 x Serere Sel.)=-1=bk-2 81 190 2 4
(CsV4 x 513)-7-bk-1 7 180 2 1
(CSV4 x 940)-8-bk-1 83 220 3 1
(CSV4 x A 1567)-3-bk-1 84 170 o 3
(A1720 x 501)=3=bk~1 85 210 3 2
(41581 x 7047)=1=bk~2 83 20 2 5
(A1581 x 7047)-2-bk-1 73 5% 1 2
(54074541 18/17 x ALAD 6089)=1-bk-1 86 250 2 4
(SuCr.65: /27 x ALAD 6354)-7-bk=1 84 260 3 2
(4 6189 x 828 Diallal)=g-bke1 s 10 3 1
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During fhe crop Season of 1981, two sets of these new collections
were grown out for evaluation and characterization at Wad Medani
(irrigated) and Gadambalia (rainfed), in a single row plot observation
nursery. Only one planting date was used at eaeh location, but there
was difference af two weeks in planting dates ef the nursery at the twe
locations - Wad Medani (July 9) and Gadambalia (July 23).

There was not much difference in both maturity and height between
the two plantings. In general maturity ranged between the early types
that flowered in abeut 75 days te the late ones flewering in about 103
days; and some highly phetosensitive types continued vegetatively without
heading, There was a narrower range in plant height (170 em - 300 em)
among the collection, with most of it skewed to the tall height group of
over 2 meters. The entries in this collection, theugh from a high raine
fall area in Southern Kordefan, showed good adaptation at both lecations
of evaluatian,

There was a great deal of variability in the collection fer most
of the characters observed including maturity, photeperied sensitivity,
plant type, head type, pericarp coler, presence eor absence of testa, kernel
hardness, presence er absence of awns and glume ceverage, Mere signifi-
cantly, pericarp eolors ranging frem white with and witheut testa te
different shades of brown, purple, yellew and black pericarp were noted.

These observations on the collections were documented with assigned
local ateession numbers and kept separately for the record. In additimn
te a set of panicle branches and seed samples to be maintained at Wad
Medani, o set has recently been sent te Genetic ResAurces Unit at ICRISAT
for inclusion into the Werld Cellectien of Sorghum.

2. New Local Gollection

In cooperation with other development projects in the country,
saveral local sorghum cultivars were collected from 3 provinces in the
Wel’bem Rag:.on of the Sudan durlng the 1981 crop season, The area of
ccllecticn, number of samples céllected, and the names of the ceoperating
organization involved in the collection are listed below:-
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Cooperating Organization Ares of Collection Number Collected
1. IHEPGR/ARC Jebel Marra, Darfur Province 33
2, Jebel Marra Project " " " " 63
3. INPSORMIL - Sudan El Obeid area, N. Kordofan 87
4. WiSudan Agr.Resi
Project Kadugli 7
Total 190

All of the above 190 colleetions were obtained as a result of
erganized gemmplasm collection expeditions and as such are accompanied
with good set of collsctors notes and some useful informgtion.

Dr. Roger Crosten, Consultant botanist with IBPGR and Dr. Abdalla
El Ahmgdi, wheat breeder, ARC, collected the first group of collection
from the Jebel Marra area; whereas the sscond group of accession from
the same area was made by Jim Haxvey and associates with the Jebel Marra
Rural Devept. Project. INTSORMIL anthropologists, Dr. Z. Reeves and
T. Frankenberger and their Sudanese colleagues Ibrehim Zurgan and
Mehammed Fideil mede the collection in villages within 50 kn radius around
the city of &l Obeid, N. Kordofan province. In a trip organized by WSARP,
we collected 7 commonly grown local types around Kadugli in thg Nuba
Mountains.

Next season, these new collections will be grown out for characteri-
zation and hopefully some of the obvious duplication will be sorted out.
A8 usual after such an evaluation, we will assign our local accession
nunmbem to them; and a set of samples will be sent to Genetic Resources
Unit at ICRISAT Centre for "safe-keeping".

C. ti Variut N 8

Promising lines selected from the local breeding program, ICRISAT
international nurseries, and other sources of introductions were put
together in two types of multilocational variety trials. The first
group, the 1981 Elite Sorghum Varieties Yisld Trial (ESVYT), consisted
of the most elite somghum varieties available to us in the program for
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evaluation along with two popular local varieties, Dabar and Safra. The : -
second group, the 1981 Seleccted Sorghum Varieties Preliminary Yield Trial
(SSVPYT) includes "second-string" entries from similar source as in ESVYT
for initial multilocation yield evaluation. It is intended that as lew
yielding entries are dropped from ESVYT, they will be replaced by the
promising ones from SSVPYT; thus multiseasonal data will be accumulated
before a variety is forwarded for recormendation.

1. 1981 Elite Sorghum Varieties Yield Trial (ESWT)

Twenty two elite varicties, one Indian commercial hybrid (CSH-6) and
twe locally popular food-grain varicties (Dabar and Safra) were included
in our 1981 ESVYT. The trial was carried out at 5 locations - namely Wad
Medani, Gadambalia, Agadi, El Obeid and Kadugli. A randomized complete
block design with 4 replications of 4 rows of 5m long ezach was adopted for
cach test location. The Spacing between rows and between plants within
rows was different from location to location. At Wad Modani, Agadi and
Kadugli a spacing of 60cm between rows and 15cm within rows was adopted
resulting in approximately 110,000 plants/ha; whereas at El Obeid and
Gedembalia, plant densities of about 67000 plants/ha wae the desired plant
population at a spacing of 75cm between rows and 20cm within rows. At all
the locations sceds were drilled into furrows and plants were later thinned
to desired densities about two weeks after emexgence. lio fertilizer was
applied at all the locations except at Wad kedani where urea was applied
ot the rate of 80 kg N/ha.

Data on days to flowering, plant height, plant stand, head yield,
grain yield, 100 seed weight, and visual agronomic scores were collected.
In addition visual scores on diseases and pest attack were noted when
relevant.

Tables 25 through 28 sumarize the results of 1981 ESVYT at 4 test
locations - Wad Medani, Gadambelia, Agadi and Kadugli respectively. No
meaningful data oould be collected at El Obeid as the severe drought
Tesulted in erratic plant stand and poor crop establishment.
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able 25. Results of Zlite Sorghum Varieties Yield Trial - Wad Medani, 1981

Days to Plant

Percent Head Grain 100 Agron,
Pedigree 50 % height plant vield  yield seced score Rank
Flow.  (om)  stand (ke/ha) (ke/ha) wt(g) (1-5)
954062 66 1M 67 4676 32% 251 2.2 25
62641 67 192 80 5603 4654 2.84 2.5 10
6329 74 218 122 6471 5093 2.66 3.0 8
63594* 70 190 89 5322 4008 1.97 2.5 20
62637 T2 228 89 6658 5364 2432 1.8 4
62708 70 235 82 5865 405 2.65 3.0 19
36332 80 242 94 5823 4529 2,05 3.8 11
054 7 158 112 6449 5051 1.80 2.87 9
954062 65 62 73 5155 3443 270 2.0 23
90344 86 255 92 6867 5698 2.55 2.2% 3
%0362 82 208 75 6368 528 2.67 155 6
90396" 83 218 82 64% 532 2.3 1.8 5
90950 75 198 91 743 5887 206 1.0 2
3187 11 240 101 5469 42718 1.84 2.5 “6
6557 66 182 63 4988 382 2,06 2.5 24
3940 ™" 207 82 6074 4425 2.14 3.2 14
3539 7% 185 75 5497 4008 1,90 2.8 21
3631 68 180 112 6680 46T 1464 3.2 12
o7 % 142 112 6847 5155 1.64 225 7
66145 11 192 19 5552 4320  1.99 2.5 15
Cr.54118/17 70 175 97 5405 069 2.18 4.0 18
Or.35:5" 79 20 10 7034 5990 2.1 2.0 1
bar 83 212 95 5302 4445 2.52 3.0 13
fra 98 360 82 4654 17T 4.3 4.0 22
-6 58 150 89 5887 091 1,74 2.5 17
an (b] 205 90 5937 4560 2429 26 =
5 1.2 8. 6.5 7085 554 = - -
v % 2.3 6 X.3 1647 173 =~ - -

*+ Promising Entries
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Table 26, Results of Elite Sorghum Varieties Yield Trial - Gadambalia, 1981

Days to Plant Percent Head Grain Agron.
ntry  Pedigree 50 % height plant  yield  yield score Rank
No. Flow. (em) 8tand (kg/ha) (kg/ha) (1-5)

1 P-954063 68 147 100 2509 1862 3.0 6

2 M-62641" 61 160 00 2597 1954 3.0 4

3 M-36329 73 150 110 2509 1820 3.0 8

4 M-63594 72 141 92 2522 1808 3.0 9

5  M-62637 18 162 88 2280 1624 3.0 18

6  M-62708 14 162 70 2154 1428 3.0 19

7 M-36332 85 137 88 1449 952 4.0 24

8 4-3054 81 121 84 1662 1140 4.0 23

9 ?-954062* 70 142 110 2568 2062 3.0 3

10 %-90344 87 130 54 885 610 4.0 25
11 ¥903%2 88 125 84 2333 1774 3.0 10
12 %9396 77 145 110 218 1657 3.0 12
13 ¥-50950 81 132 94 2204 1482 4.0 18
14 A-3187 81 132 112 1912 1323 4,0 21
15  A=-6557 69 142 104 2492 1570 3.0 16
16 A-39940 80 147 100 2338 1591 4.0 15
17 A-3559 82 147 90 1883 1173 4.0 22
8 433 79 134 100 2188 1490 4.0 17
19 A-3607 73 120 110 2480 1741 3.0 1
20 MK-66145 84 139 %0 2196 1344 3.0 20
21 Bu.0z.54118/17 73 137 110 2943 2075 3.0 2
22 Bu.Cr.355 72 136 122 2179 1624 3.0 14
23 Dabar 1/1/1/1 82 132 118 2551 1891 3.0 5
24  Bafra 83 222 84 284 1824 3.0 7
25 CH-6 63 147 80 3123 2%05 3.0 1
Mean 11 144 96 2259 1605 3.3 -

8 4.7 8.3 7.9 4409 306 - -

ov % 8.6 8.2 232 216 8. - -

* pppeared Fivalising




61

Table 27, Results of Elite Sorghunm Varieties Yield Trial - Agadi, 1981

Days to Plant Percent Head Grain Agron.

Zntry  Pedigree 50 % height plant yield yield score Fank
Flow, (cm)  stand (kg/ha) (kg/ha) (1-5)

1 P-154063 T2 163 8 2191 1628 3.3 15
2 w-62641" 14 165 0 2421 1878 3.0 5
3 M-36329 82 140 58 2087 1586 443 16
4 M=63594 93 148 56 1920 1440 4.3 19
5  M-62637 90 160 52 1448 1064 4.0 25
6 M-62708 90 175 47 2024 1570 3.5 17
T M-36332 92 170 53 1941 13% 3.8 22
8 A-3054 90 120 61 2267 1674 3.8 13
9  P-954062 72 160 42 1712 1210 3.3 23
10 ¥-90344 92 153 54 2467 1858 3.5 6
11 M=90362 87 133 50 2238 1733 4.0 M
12 M-90396 87 148 54 2296 1753 38 10
13 M=90950 85 148 58 1983 1440 443 20
14 A-3187 83 148 48 2568 1983 3.8 4
15 A~6557 79 148 44 1941 1440 445 21
6 a-3940" 7 150 46 2902 2296 3.3 1
17 4-3539 91 138 48 2234 1670 3.5 14
B 24-3631 80 150 53 2129 1553 4.8 18
19 A-3607 85 115 59 2421 1795 3.8 8
0 66145 88 133 %8 2197 067 33 3
21 Su,Cr.54:118/17 80 128 52 2726 2100 4.0 2
22 Su.0r.35:5 79 143 49 2213 1753 3.3 9
23 Debar 1/1/1/1 83 138 50 2484 1858 4.0 7
2%  Safra %0 23 “ 1699 1210 4.3 24
25 OBEm6 73 153 33 2392 1712 3.3 12
Mean 84 150 51 2220 1664 3.8 -

8d 31 9.7 42 P 2.1 - -

ov % 5.3 9.1 178 .1 244 - -

* jppeared Promising
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Table 20, Results of Elite Sorghum Varieties Yield Trial - Kadugli, 1981

Leaf

B ptigmee 0w hoigt  sield ssen UAEW ddron
* Flow. (em)  (kgtha) (1-5) (1=5)  (1-5)

1 P-954063 70 99 586 5.0 3.0 5.0
2 M-62641 71 111 507 3.0 2.0 3.0
3 M-36329 76 95 220 5.0 3.0 5.0
4 M-63594 " 103 590 5.0 2.0 440
5  M-62637 81 84 273 5.0 2.0 5.0
6  M-62708 80 87 559 4.0 2.0 4.0
7 M-36332 86 87 102 5.0 4.0 5.0
8 A=3054 80 88 155 5.0 3.0 5.0
9  P=954062 65 95 599 5.0 3.0 3.0
10 M-90344 8o 85 430 5.0 2.0 4.0
L) M=90362 75 92 747 3.0 3.0 4.0
12 M-90396 75 99 457 540 3.0 4.0
13 M=90950 93 65 41 5.0 3.0 540
14 4-3187 93 57 60 5.0 2.0 5.0
15 A=6557 79 96 340 5.0 3.0 440
16 A-3940 76 90 372 5.0 2.0 4,0
17 4-3539 82 116 44 440 2.0 4.0
B A-3631 i 94 209 5.0 3.0 540
19 A~3607 80 89 3% 5.0 3.0 40
0 M-66145 . 117 399 2.0 3.0 3.0
21 Bu.Cx.54118/17 70 112 610 4.0 3.0 3.0
2 Bu.lr,35:5 64 104 727 3.0 3.0 2.0
23 Dabar 1/1/1/1 13 96 541 4.0 2.0 3.0
24 Safra® 64 150 802 2.0 3.0 2.0
%5 Q-6 63 109 509 . 4.0 3.0 3.0
Yean 76 9 09 4.0 2.7 40

sd 2.9 1143 207.2 - - -

oV % 5.5 . 16.5 69.0 = - -

%  Showad ko Revoves )'vnv#yo- ok Kodeegdl -
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Wed Medani: The 1981 ESVYT at Wad Medani established and developed
very well with ne major problem as could be seen from the relatively low
coefficient of variability (Table 25). The overall msan grain yield at
Wad Medani was more than two fold of that recorded at any of the other
stations. Entry No. 22 had the highest grain yield (5990 kg/ha) recorded;
however this entry has chalky white pericarp with dark sub-coat. Bacad
on grain yield, grain quality and general agronomic acceptability, ertry
mumbers, 2, 5, 9, 10, 11, 12 and 13 (Table 25) were the most promisi: g.

Gadambalia: Table 26 shows the result of 1981 ESVYT at Gadamba .ia.
Seedling emergence and stend establishment were very good. However 'ate
planting (July 23) due to delayed onset of rains and some logistic
problems, the total crop expression was reduced. The total effectiv:
rainfall reeorded (557 mm) was higher than nomal, but the distribut.on
was Vvery poor as about 75 % of the precipitation was received only «iring
the month of August and rains stopped around nid-September. The ove.all
mean grain yicld was 1605 kg/ha (Table 26). CSH-6 gave the highest -1eld
(2305 kg/ha) followed by Su.Cr. 54: 18/17 (2075 kg/ha) and P-954062
(2062 xg/ha) .

Agadi: Table 27 provides the data of ZSVYT at Agadi. The nursery
emerged and established well but plant stature and total crop expression
was reduced due to poor nursery management. The station was inaccessible
by road during the season because of the heavy rains and this coupled with
poor local arrangements resulted in lower than expected yields. Thimning
was delayed and weeds including Striga were severe. The highest yielding
entry was A-3940 with grain yield of 2296 kg/ha; but it was not signifi-
cantly superior to the other entries.

Kadugli: The nursery at Kadugli had several problens. It was
plan:bed later than the optimum planting date. It was severcly infested
with Strigs which was mainly responsible for reduced plant stature and
poor yield. Leaf diseases particularly leaf blight (Helminthosporium
turcioun Pass) was also fairly heavy. The variety Safra from East-Central
Sudan looked the most tolerant to Striga in this trial at Kadugli, Western
Sudan. Other entries, M-90362, M-66145, M-62641 and Su.Cr.35:5 also showed
tolerance to StrigaTable 28).
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Table 29 gives the combined mean grain yield data of 1981 ESVAT.
Data from Kadugli was not includwd in the nean as it was uncharacteris-
tically too low because of the scvore Striga infestation.

2. 1981 Selocted Sorghum Varieties Preliminary Yiold Trial
(SSVEYT)

This nursery consisted of 60 untries from various sources put
together in a preliminary yield evaluation trial., A randomized complete
bloek design with 2 replications in plots of 3 rows, 5m long cach was used.
Plant populations desired and all other details regarding cultural
practices were the Bame as in 1981 ESVYT discussed above. The trials
were also conducted in the sanie 5 locations as in ZSVYT and similar sot
of data were also collected. The results from SSVPYT - 1981 are presented
in Tables X0 through 34.

At Wad Medani where the growing conditions was the most favorable,
the mean grain yield of all entries in this nursery was 4145 kg/ha.
Several entries yielded significantly higher than the local check, Dabar.
But entxy No. 10, 11, 17, 21, 48 and 50, (Table X0) appcared the most
pronising overall.

Table 31 presents the results of SSVYT-1961 at Gadambalia. Twelve
entries yielded higher than the local check variety, Safra; however, the
differences were not statistically significant. Nevertheless entries
Ne. 6, 48, and 53 looked promising on the basis of grain yield, grain
quality and agronomic adaptation score.

Table 32 provides data on the results of SSVPYP-1981 at Agadl. Poor
plant stand and heavy weeds rosulted in low overall yield., Statistical
analysis algo indicated that data on grain yield was not significantly
diffevent among entries. In addition percent coefficient of variability
Was very high. As such meaningful comparison among entries could not be
Dade, On visual agronomic acceptability, however, entries No. 3, 8, 38,
44 and 53 looked better adapted than the others,
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Table 29, Mean Grain Yield (kg/ha) of Elite Sorghum Varietics Yield

Trial at irrigated (Vad Medani) and rainfed (Gadambalia and
Agadi) locations

Pedigreo Wad Medeni Gadambalia Agadl Moan
5u.0r.35:5 5990 ( )" 1624 (14) 1153 (9)  m22 (1
¥-90950 5887 ( 2) 1482 (18) 1440 (0) 2936 ( 2)
M-90 362 5238 ( 6) 1774 (10) 1733 (1) 215( 7
M-90 396 5322 ( 5) 1657 (12) 1753 (10) 2911 ()
A-3607 5155 ( 7) 1741 (11) 1795 (8) 2897 ( )
M-36329 5093 ( 8) 1820 ( 8) 1586 (16) 2833 ( )
N-62641 4654 (10) 1954 ( 4) 1878 (5) 2820 (")
A-3940 4425 (14) 1591 (15) 2296 ( 1) 2771 (1)
Su.Cr.54:18/17 4069 (18) 2075 ( 2) 2100 ( 2) 2748 ()
Dabar 1/1/1/1 4445 (13) 1891 ( 5) 1858 (7) 2731 (10)
¥-90 344 5698 ( 3) 0610 (25 1858 ( 6) 2722 (1)
CsH-6 4091 (17) 2305 ( 1) 1712 (12) 2703 (1.)
¥=62637 53%4 ( 4) 1624 (13) 1064 (25) 2684 (1))
4-3539 4008 (21) 1173 (22) 1670 (14) 2632 (14)
A-3054 5051 ( 9) 1140 (23) 1674 (13) 2622 (15)
M-66145 4320 (15) 1344 (20) 2067 (13) 2577 (16)
£-3187 4278 (16) 1323 (21) 1983 ( 4) 2528 (17)
4-3631 4467 (12) 1490 (17) 1553 (18) 2503 (18)
M-63594 4008 (20) 1808 ( 9) 1440 (19) 2419 (19)
¥-62708 4050 (19) 1428 (19) 1570 (17) 2349 (20)
M-36332 4529 (11) 0952 (24) 133 (22) 2272 (21)
Safra 3777 (22) 1824 ( 1) 1210 (24) 2270 (22)
P-954063 3256 (25) 1862 ( 6) 1628 (15) 2249 (23)
P-954062 3443 (23) 2062 ( 3) 1210 (23) 2238 (29)
A~6557 382 (24) 1570 (16) 1440 (21) 2131 (25)
Mean 4560 1605 1664 2624

sd 5567 3%0.6 NS -

oV % 17.3 28.1 32.1 -

#% Figures in parenthesis are ranks in grain yield
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Lble 3. Results of Selected Sorghum Varieties Preliminary Yield Trial -
Wad Medani, 1981

Days to Plant Percent Head Grain 100 Agron.
ry Pedigree 50 % height plant yield yield seed score hank
Flow.  (cm)  stand (kg/ha) (ke/ha) wt(g) (1-5)
¥-90110 14 160 112 5994 4412 2.28 3.0 23
! M=90386 - - - - - - - -
} M-903660 86 190 62 5494 4412 2.98 3.0 24
| M=90901 79 2% 60 4828 3663 2,07 2.0° 44
i M-90318 77 185 74 5578 4412 1.90 3.0 25
v M-91044 7 150 95 5161 3829  2.32 2.5 41
I M=90253 7 240 98 5994 4828 2.31 2.5 11
} M-90894 87 200 74 5907 4578 2,95 3.5 18
) M—90384* 73 255 97 5244 4245 2.44 3.5 B
) M-90404* 75 230 71 5744 4828 3,06 2.0 12
| ¥-90874 88 150 72 5910 4828 2.09 2.0 13
} M=90362 86 180 77 6243 4745  3.05 2.57 14
3 M-90929 87 200 71 6327 5161  2.66 3.5 5
4 A=3732 7 2% 100, 5417 3996  2.45 3.0 24
3 a-6352 79 190 112 7242 5161 1.93 2.5 6
5 A—6425* 69 215 76 4578 3663 2.23 3.0 45
T A=3699 % 2% 91 7139 538  2.04 3.0° 4
3 a-6392 80 195 86 5910 4745 1.96 3.0 15
9 A-4041 80 255 80 6576 5078  2.10 3.5 9
) A-6398 76 205 100 538 079 1.83 3.0° 33
1 a=364T" 86 250 74 6993 5827 2.8 3.5 1
2 A-4028 83 260 71 4911 3996 2.07 3,5 35
3 B4 80 285 106 5578 4329  2.65 3.5 26
4 A-2902 83 280 85 5827 4578  2.73 3.0 19
b a-2509 87 195 82 7242 5411 1.72 3,0 3
46370 78 195 T 578 4162 2,00 2,5 31
P22 75 2% 73 4995 3996  2.44 3.0 36
A=2612 75 225 ” 5244 3996 1.85 3.5 3T
%-62473 76 195 85 4518 3247 ‘2.16 3.0 51
M-62477 81 185 82 7242 1912 2.26  2.0° 10
TI08771 75 140, 68 62 396 237 3.0° %
frosTés T8 10 74 4911 %63 2.50 30 46
A=~ BT2 7175 41 079 3241 38 30 52,




Table X Cont.
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Days to Plant Percent Head Grain 100 Agron.
ntry Pedigree 50 % height plant yield  yield seed score Rank
Flow. (cm) stand (ke/ha) (kg/ha) wi(g) (1-5)

4 A=3507 78 200 67 5578 P12 2.77 3.0 39
5 M-62618 76 245 88 5161 3746 192 3.5 43
5 M-62705 71 255 86 4995 3912 3,11 3.5 40
1 a-952 T4 240 64 33 2414 2,51 3.5 ST
3 A-3642 73 175 59 5328 3663 1.88 4.5 47
) A=5648 78 185 56 4245 3246 199 3.5 53
) A-3626 73175 118 6410 4495 193 307 2
1 4-5969 82 210 97 5328 3579 194 45 48
2 A-3513 73 200 124 5744 3996 195 40 P
3 A-3622 69 175 97 5994 4245 2,46 4.0 29
4 A=1157=1 80 160 21 2331 1831 2.21 4.5 59
5 A=1750 % 125 19 5910 439 2.7 3.0° 27
6§ A-3566 74 140 51 079 2913 247 3.0° 54
T %-64080 74 250 67 5744 4495 2,56 3.0 2t
5 o8Vt 71 180 104 6743 5143 3,04 3.0 7
9 P-T02031-1 78 225 7 5577 4662 3.00 3.5 16
) P=T750005~1 76 190 98 7242 594  3.06 2.5 2
1 P~850518-1 68 225 67 2997 1998 2,57 4.0 58
2 P=851045-1 69 150 65 3746 2664 1.8 3.0 56
3 P-9670831 84 270 19 5328 4495 3,14 3.0 22
4 P=967079-1 86 30 79 5994 5161  1.69 4.0 8
5 4=3625 76 180 % 4245 28  1.54 3.0 %
6 M-66320 81 210 92 5744 4662 2,57 3.5 17
T M-62456 T 130 86 5078 B9 2,20 4.0 42
8 M-35598 80 195 86 5328 4162 2.67 3.0 32
9 P=967059-1 73 200 70 4995 3579 3.54 3.5 49
0 Looal(Dabar)/

1/1/1/1 84 235 100 5328 4245 280 40

Nean 8 26 81 5432 4145 2.3 3.2 -

sd 2.2 149 5.7 501.0 3737 - - -

ov % 2.9 7.2 2143 184 286 = - -

# Appeared Promising



3 31. Results of Selected Sorghum Varieties Preliminary Yield Trial -
Gadambalia, 1981

7 Pedigree

4390110
¥-90 386
¥-90 360
M=90901
M=90318
%-91044"
M-90254
%-90894
¥-90 384
M-30404
N-90874
¥~90 362
¥-30929
A-3732
A4-6352
A-6425
A-%99
A=3692
44041
A-6398
A=3647
A-4028
A-3B44
A-2902,
A~2509
A~6370
922
A-2612
A~624T3
¥-62477
7708771
T108766

Days to
50 %
Flow,

70
88
89
98
84
86
94
88
80
90
86
93
T2
84
T
76
81
82

84
90
80
83

85
86
82
83
86
87
8o
»
84

Plant
height
(cm)

127
10
132
120
135
160
125
142
145
107
120
125
157
12
157
152
167
140
140
145
155
185
197
135
1%
135
155
135
125
105,
110

Porcent
plant
‘stand

106
54
34
64
84
76
92

108

108
42
94
9

110
86

122

104
72

114
86

110

92
114

120
142

108

108
86

Head Grain

yield yield

(kg/ha) (ka/ha)
2314 1582
2398 1815
999 616
1648 1082
3114 2131
2081 1332
2031 1532
3213 2115
2281 1515
866 533
2148 1548
1532 1232
33% 649
1598 982
2081 1449
2131 1482
2464 1349
2930 2081
2897 1797
2564 1632
1397 949
1332 866
1382 716
1066 583
1865 1116
2198 1149
949 616
B4 215
1765 1049
2081 1182
1881 1265

Agron,

scora

(1-5)

68

24



Table 31 Cont.

6%

Days to Plant Percent Head Grain Agron.
Entry  Pedigree 50 % height plant  yield yield score Rank
Flow, (cm)  stand (kg/ha) (kg/ha) (1-5)
33 A-3B72 70 140 66 2591 8% 3.0 10
34 A-3507 83 150 102 3613 2547 3.0 3
35 M-62016 16 175 82 2597 1482 4.0 27
36 M=62705 i 175 98 3447 2381 3.0 4
37 A4~9520 7 165 96 2298 1832 5.0 12
¥ a-36420 84 115 60 2048 1265 4.0 36
P A-56.8 70 157 96 2431 1565 3.0 22
40 A-3626 85 132 116 1898 1166 4.0 41
M a=5969 87 137 90 1931 1182 3.0 B
42 A-3513 77 127 76 1965 1282 4.0 33
43 A-3622 19 132 80 2448 1582 3.0 21
44 A=1157=1 86 120 30 932 566 4.0 57
45  A-1750 88 102 64 1232 733 4.0 51
45 A3566 82 120 60 2264 1998 3.0 9
41 162080 80 175 88 2564 1832 4.0 11
8 oSV 76 140 96 4096 847 3.0 1
49  P=702031w1 - - - - - - -
50  P~750005~1 77 135 60 2148 182 3.0 3
51 P-850518-1 77 152 68 1648 1082 3.0 44
52  P-851045-1 75 15 80 1632 1132 4.0 40
53 P-9670831"  T7 177 00 3746 2831 3.0 2
54  P=967079-1 83 180 88 1732 1282 4.0 34
5  A-3625 86 120 80 1832 833 4.0 %0
56  M-66320 73 150 72 2148 1465 3.0 28
5T  M-62456 78 170 90 2664 1798 3.0 15
58 M-35598 72 152 T2 2498 1765 3.0 17
59  P-967059-1 12 135 70 2481 1782 3.0 16
60  Safra 83 137 110 2348 1831 3.0 13
Hean 82 140 8 2185 1435 35 -
sd 49 12.3 4.8 Ns§ 56601 -
oV % 5.9 8.7 22,2 4.9 Bhb - -

# Appeared Promising
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Table 32. Results of Selected Sorghum Varieties Preliminary Yield Trial -

Agadi, 1981
Days to Plant Percent Head Grain Agron.
Entry Pedigree 50 % height plant yield yield score Rank
Flow, (cm) stand  (kg/ha) (kgtha) (1-5)

1 M-90110 84 125 58 2414 1665 3.0 19

2 M~90 386 - - - - - -

3 M90360" 85 10 45 380 2014 2.0

4 M-90901 94 140 4 2081 1415 3.5 23

5 ¥-90318 93 125 67 1998 1332 3.0 34

6 ¥-91044 91 150 67 2248 1665 3.5 19

7 M—90253* 93 145 44 1915 1415 3.5 X
8 M-90894 88 165 61 3247 2580 3.0 3
9 M-90384 87 170 9 1498 0999 3.0 48
10 ¥-90404 87 125 48 2164 1748 3.0 17
" M-90874 89 115 48 2031 1498 3.0 26
12 M~90362 92 140 48 2491 1915 3.0 12
13 M¥=90929 94 165 45 1665 1249 3.0 41
14 A=3732 78 125 32 1082 0666 440 57
5 A-6352 85 140 55 1332 1082 4.0 45
16 A-6425 79 150 50 2764 2081 4.0 8
17 A~3699 90 165 64 2331 1748 3.5 18
18 A=6392 92 130 55 3247 2414 3.0 5
19 A-4041 88 160 45 2031 1332 3.0 35
20 A-6398 91 10 36 1332 0782 4.0 56
21 A=3%47 91 150 47 1748 1299 4.0 20
22 2~-4028 98 150 59 1498 0916 4.0 50
23 A-B4 93 170 42 1915 1249 3.5 42
24 4-2902 95 175 52 1415 0916 3.0 51
25 A-2509 89 145 62 1415 0832 4.0 55
26 A-6370 97 125 48 1249 0916 3.5 52
27 A-3922 81 160 58 2914 2082 3.0 6
28 A=2612 96 150 33 1082 0666 4.0 58
29 8-624T3 94 140 36 1748 1249 3.0 43
» u-62477 91 120 2 2248 1582 5.0 22
k)| 708711 88 105 ¥ 1948 1415 3.0 31
k' } TICS766 82 115 9 2164 1582 3.0 23
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| 7gble 32 Comt.
Days to Plant Percent Hoad Grain Agron.
Entry  Pedigree 50 % height plant yield yield score
Flow,  (cm)  stand (ke/ha) (kg/ha) (1-5)

33 4372 86 120 24 1865 1332 3.0 ¥
34 A-35%07 85 145 ¥ 2214 1532 3.0 25
35 4-62618 86 185 39 1915 1365 3.5 32
36 M-62705 83 165 36 2664 1998 2.5 10
k1 A—9520* 81 185 44 2348 1831 2.5 13
B A-3642 85 165 56 2830 2081 2.5 7
¥ 4=5648 83 165 M 2164 1498 3.0 28
40 A=3626 83 115 50 2830 1998 3.0 9
41 A=5969 89 135 41 1848 1332 345 37
42 A-3513 85 130 44 1415 0916 3.5 53
43 4=3622 85 130 M 2248 1581 3.0 24
44 Gaden El Haman 80 120 55 3663 289 3.0 1
45 A-17%0 88 105 B 1199 0849 4.0 54
46 A=3566 91 115 26 1498 1082 5.0 46
41 M-64080 87 175 » 2581 1915 3.0 11
@8 osvy-1 8 125 ¥ 2164 1498 3.5 27
49 A-T02031 87 115 20 0583 0333 4.5 59
5 P-750005 81 125 3 1665 1248 3.5 44
51  P=B850518~1 85 150 45 1831 1332 3.0 k')
52 P-851045-1 86 110 32 1415 0999 4.0 4
53  P-967083-1" 91 160 2 340 2647 3.0 2
54  P=967079-1 92 180 33 2248 1748 3.5 16
55  A=3625 92 135 » 2031 1365 4.0 33
5  M-66320 82 135 55 2114 1831 3.0 14
5T  M-62456 8 165 45 2331 1748 3.0 15
58 M-35598 80 135 21 1998 1665 3.0 21
5  P~967059 91 120 55 1498 1082 3.0 47
60  Dabar 88 135 67 2331 1332 3.0 k)
Moan 88 142 4 2057 1486 3.3 -

sd 5.4 1841 39 NS NS - -

CV % 6e4 12.8 23.7 37.7 43.2 - -

# Appeared Promising




Table 33.

Trial - Kadugli, 1981

Results of Selected Sorghum Varieties Preliminary Yield

Days to Plant  Grain Striga Leaf blight Agrom,
Entry Pedigree 5 % height yield score score score
Flow. (cm) (kg/ha) (1-5) (1=5) (1-5)
1 M=90110 72 87 734 4.0 3.0 3.0
2 M=90386 - - - - - -
3 M«50360 il 87 1262 4.0 2.0 3.0
4 M=90901 - 48 75 5.0 2.0 5.0
5 M-90318 83 84 371 4.0 3.0 3.0
6  ¥-91044 1 47 42 5.0 2.0 5.0
7 490253 74 102 443 5.0 2.0 4.0
8  M-90894 70 101 1152 4,0 2.0 3.0
9  ¥=9034 e 119 204 5.0 2.0 4.0
10 M-90404 68 89 997 4.0 2.0 4.0
11 M-90874 76 77 266 5.0 2.0 4.0
12 M-90362 75 94 634 4.0 2.0 2.0
13 ¥-90929 81 100 529 5.0 3.0 3.0
14 4-3732 68 97 519 5.0 3.0 4.0
15  A~6352 73 99 411 5.0 3.0 4.0
16 A=6425 73 114 474 5.0 2.0 4.0
17 4~3699 68 19 989 30 3.0 3.0
18 a-692 179 88 356 5.0 2.0 440
19  4-4041 75 102 248 5.0 2,0 5.0
20  A-6398 72 102 466 5.0 2.0 4.0
21 A=3647 76 95 571 5.0 3.0 4.0
22 A=-4028 82 91 356 4.0 3.0 4.0
2} A-3B44 78 99 352 5.0 2.0 5.0
24 42902 82 110 333 5.0 2.0 4.0
25  A=2509 80 72 341 2,0 2.0 4.0
26 A=6370 8 116 753 1.0 2.0 4.0
27 a=P22 7 97 426 1.0 2.0 3.0
B p-2612 81 84 128 5.0 3.0 5.0
29 M=62473 19 101 318 4.0 2.0 4.0
0 M-62477 11 88 225 5.0 3.0 4.0
31 7708771 72 80 246 2,0 3.0 3.0
32 7708776 14 79 401 4.0 30 3.0
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Table 33 Cont.

Days to Plant Grain Striga Leaf blight Agron,

Entry  Pedigree 50 % height yield  acore score BcoTe
Flows (em) (kgha) (1=5) (1-5) (1-5)

33 A=3B72 1 95 817 340 2.0 4.0
34 A-3507 7 98 4% 5.0 2.0 4,0
P M-62618 75 140 478 5.0 2.0 5.0
¥ M=62705 73 125 787 4.0 3.0 440
31 4952 83 94 421 5.0 3.0 4.0
B A-3642 76 85 400 5.0 2.0 a0
¥ A-5648 66 108 966 440 2.0 3,0
40  A~3626 18 80 8 " 3.0 3.0 440
41 A=5969 81 87 193 5.0 2.0 5.0
42 A~3513 82 96 310 5.0 3.0 3.0
43 A=322 74 100 663 2,0 3.0 440
4  Local 64 97 891 3.0 2.0 2,0
45  A-17%0 - k] 123 5.0 3.0 5.0
46 A~3566 9 19 185 5.0 3.0 440
41 N-64080 il 139 919 4.0 2.0 5.0
8 0SV-1 76 92 717 5.0 2.0 540
49  P=702031-1 90 85 40 5.0 3.0 5.0
50  P=750005~1 82 99 425 5.0 3.0 540
51 P-850518-1 73 112 3713 5.0 3.0 5.0
52 P-851045-1 77 61 193 5.0 3.0 5.0
53 P-967083-1 M 144 1467 2.0 2.0 2.0"
54  A~967079-1 83 87 400 4.0 3.0 4.0
55  M-3625 79 82 423 5.0 3.0 5.0
5  ¥=66320 79 97 273 5.0 2.0 5.0
5T  M-62456 69 108 749 4.0 3.0 4.0
58  P-35598 71 125 932 5.0 2.0 ]
59  P-967059-1 78 102 713 3.0 2.0 3.0%
60  Dabar 1/1/1/1 7 79 261 5.0 2.0 5.0
Mean 76 95 501 4.3 2.4 440

sd N§ 5.1 1% - - -

cv % T4 159 531 - - -

#* Mogt Resistant to Striga and good evident grain quality.
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Mean Grain Yield (kg/ha) of Top Fifteen Sntriss in 1981
Selected Sorghum Varieties Preliminary Yield Trial under
irrigated and rainfed conditions

Pedigree Wad Medani  Gadambalia  Agadi Kedugli®  Mean
P-967083-1 4495 (22)"" 2831 ( 2) 2647 ((2) 1467 3324 ( 1)
CSV4=1 5151 ( 7) 2847 ( 1) 1498 (27) M7 3169 ( 2)
A=3647 5827 ( 1) 1632 (19) 1299 (40) 571 2919 ( 3)
M-90894 4578 (18) 1532 (24) 2580 ( 3) 1152 2897 ( 4)
A-3699 5328 ( 4) 1482 (26) 1748 (18) 989 2852 ( 5)
A=6392 4745 (15) 1349 (31) 2414 ( 5) 356 283¢ ( 6)
A-4041 5078 ( 9) 2081 ( 7) 1332 {35) 248 83 (7
=50 360 2412 (24) 1815 (14) 2414 ( 4) 1262 2080 ( 8)
M-62705 3912 (40) 2381 ( &) 1998 (10) 787 2764 ( 9)
%-64080 495 (21) 1832 (11) 1915 (11) 919 2745 (10)
M-90362 4745 (14) 1548 (23) 1915 (12) 634 2736 (11)
P-967079-1 5161 ( 8) 1282 (34) 1748 (16) 400 2730 (12)
P-750005-1 5494 ( 2) 1382 (%) 1248 (44) 425 2708 (13)
M=90404 4898 (12) 1515 (25) 1748 (17) 997 2697 (14)
A-3507 3912 (39) 2547 ( 3) 1532 (25) 430 2664 (15)
Mean 4145 1435 1486 501 ?

5d 373.7 566 .1 NS 130 -

oV % 28.6 B.6 43.2 53.1 -

* Data from Kadugli (column 5) not included in the mean -~
(Too low yield due to mevere Striga infestation).
"

Figures in parenthesis are ranks in grain yield.
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At Kadugli seedling euiergence and stand establishment were good in

“gpite of late planting and the ensuing heavy rains in mid August.

Hawever, due to heavy Strigg infestation the total crop productivity

was highly reduced. The overall mean grain yleld recorded was a meve

501 kg/ha (Table 33). ‘The most significant information obtained frem

this trial at Kadugli was the identification of F=967083~1 as a probable

Siriga-resistant variety. We found that in both replications of this

trial there were significantly less number of Strigg plants on this entwy,

while plots on both sides of P-967083-1 were heavily infested with Striga.

Other entries that showed tolerance included N-90894, M-90362, P=967059=1

and ¥-90360,

- Table 14 presents overall mean grain yield c¢f the highest yielding
entries in SSVPYT-1981, Ironically, the highest overall ylelder was
1.96M83=1, the same entry identified as possessing good level of Strigs
tolerance. Some of these high yielding entries in SSVFYT~1981 (Table )
will be upgraded for inclusien into ESVYT in a multilocation yield trial
planned for 1982,

3. Head Selections from 1980 Trials and Nurseries

From all introduced trials and nurseries carried out during 1980 cryop
season, elite entries weye selected either for preliminaxy yield testing
or as pollinator parents in the hybrid pregram. In addition head selections
were made in otherwise poor entries for further observation during 1981
88a30n,

A total of 186 head selections from 1980 trials and nurseries weye
grown out in phpervation nurseries at 5 locations - Vad Medani, Gadamdaligs
Agadi, Kagug¥ and El Obeid, Single row observation plots of 50 long each
wore used for each entry at all lécations. Agronomic data were pollented
a¥ ﬁml and selections were made at maturity at all locations. The
:pumdng is a list of entries selected in this nursery from various
looﬂiona, eifher for hybrid progran as pollinator parent (FF) or for
varisty ¢xial foeting (Var)s



Fedigree Selection Location
IT Var

A-3739-2 . o o
4~3739-4 o . .
A-3649-1 ’o . T ¢ . 8, KIG
A=894~1-1 » o A S . w

X

TR .o WM

Ll

4=6535-2 o »e . e ae e . w
A=T55-1=-1 . .o e ee es e X . 5
4~6359~3 . . e se e ee X . GO
A=6387=1 . . T ¢ ve KIG
4-6559-4 . . P ¢ . K6
A-3699-3 . .o P ¢ . KIG
M-90874~1 . . P ¢ . W, AGD
M-9088 3-1 . . e e o X . .t
M-90885-1 . . S . w

¥-9039 3-1 . . e e se e
M-9°900"1 v e oo e oo e x oe GD

>4
[=]
4
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D. tpoduced V ty T

In addition to diverse sources of sorghum germplasm that we continue
to earefully introduce to the program from several cooperators around the
world, we obtain advanced breeding linee from ICRLSAT Centre as package
trigls and nurseries. So far, this has been extremely useful te our program
as many of these accession have been identified as excellent parental
materials in both our varietal and hybrid improvement programs. Some lines
have also been identified as high yielding and significantly superior to
local varieties.

The following is a report on the results of International Variety
Tyials and Nurseries introduced this past season from ICRISAT Centre for
evaluation in the Sudan.



1. ICRISAT Sorghum Variety Trial (ICSVT-1981)

ICSVT-1981 conaisted of 24 experimental entries with one local check
variety to be supplied by us. We received 2 sets of this mureery for
trial both under irrigation (at Wad Medani) and under rain (at Gadgmbalia)
A randomized complete block design with 2 replications was uged. Plot sige
at both locations was 4 rows of each 5m long. TFPlant populations ‘f 110,000
plants/ha (60cm between rows and 15cm within rows) and 66,000 plants/na
(750m between rows and 20cm within rews)were used at Wad Medani and
Gedambalia, respectively. It must be noted that different randemization
was used for the 2 dotations. The results of ICSVI-1981 are presented in
Tables 35 and 36.

At Wad Medani the nursery emexged and established very well without
any major problem. Crop expression in this nursery was tremendous as the
growing environment was near optimal. Table 35 shows that the everall
location mean for grain yield was high, 4956 kg/ha, with no significant
statistical difference among cntries, On the basis of visual agronomie
score, however, entries No. 14, 15, 18, 19, and 25 (Table 35) looked
promiging.

Table 36 shows the results of ICSVTI-1981 at Gadambalia: The highest
yielding entry in this trial was the local variety Safra with a mean grain
vield of 2948 kg/nai Other entries that appeared promising on the baais
of yield, grain quality and agronomic acceptability score include entries
No. 12, 18, and 21 (Table 36).

Based on their overal performance at both locations entries M-36136,
¥-39335, 8PV-138, M~36178, M-36107, A-6250, and A-6102 were Belected for
inclusion in ESVYT for 1982.

2. Sorghum Elite Progeny Observation Nursery - SEPON - 1981

An observation nursery of SEFON-81 consisting of 46 advanced breeding
lines from the ICRISAT Mould resistant breeding program, one Indian commex-
cial hybrid, CSH-6, and one local check variety, was sent to us for evalua-
tion in the Sudan. Since enough seed was available for two locations, the
nursery was planted at both irrigated (Wad Medani) and rainfed (Gadambalis)
loogtions. Observation nurseries of 2 rows of 5m long each were planted at
both Wad Medani and Gadambalia.
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Table 35. Results of ICRISAT Sorghum Variety Trial - Wad Medani, 1981

T Days to Plantt Pei'ce:t I;:a.gd (;faix; 100c1 Agron. 2
Y6 i e e see or
iy Podigmo XM BUEL B ke (lghe) (nile) (1)
T M-36121 73 2% 92 5511 4B3 321 35
2 A=6102 69 205 87 432 423 2.2 3.0 25
3 4-6001 70 B0 17 706 5552 171 2.5
4 M-36163 9 215 92 7682 5179  2.47 3.0
5 A-0033 72 210 92 6721 10 1.90 2.5 14
6 46306 14 29 115 5594 4550 2,22 4.0 19
T 439281 73 2% 98 6554 5218 2.3 4.5 10
B M-36056 76 2% 87 69% 5427 214 3T 7
9 A-6026 71 225 97 5427 3157 2,06 4.5 22
0 4-6286 76 235 93 6429 5177 2.61 3.0 11
"o M-36154 16 235 98 5928 5010  2.43 3.0 13
12 A-6092 73 230 92 4676 3632 1,72 3.5 24
13 Dabar 141/1/1 81 200 84 6304 4843 2.64 3.5 17
o N36136 8 215 78 6972 588G  2.68 3.0
5 %3933 7 185 87 097 5469 197 1.5 6
16 A=6019 74 245 92 6638 051 194 3.0 12
17 S!’V-138* 67 195 83 5093 ¥74 272 2.0 23
B M-%178 73 205 82 6346 4968 2.9 1.57 15
9 u-36107 73 215 9 6429 5260 2,02 2.0° 8
0 43007 69 190 88 5421 491 291 255 21
21 A-6064 7 220 86  6BT  49% 2417 2.57 16
22 p=-6106 73 2% 87 5803 4550 2,56 3.0 18
3 ¥-36528 76 235 156 7556 6053 2,32 3.5 3
DI ¥-36095 80 205 83 634 520  3.25 2.0
5 625" 76 245 19 8099 6554 2,53 2.5
Mean 14 218 93 6302, 4956 2,37 29 -
sd 1.3 11.8 10.2 NS NS - - -
o % 1.8 5.4 166 165  17.4 - - -

* Appeavred I'romising
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Table 36, Results of ICKISAT Sorghum Varieties Trial - Gadambalia, 1981

Days to Tlant Torcent Head Grain  Agron.

‘e % height plant ield 1eld

TR TeHERR w (o) st (iehe) (aha) (e
1 M-36163 89 155 24 676 551 4.0 25
2 M-36136 85 142 76 2472 1653 3.0 1
3 A=6092 70 165 106 3223 2213 3.0 3
4 A-6064 80 147 102 3115 2073 4.0 6
5 ¥-39281 83 165 90 1687 1060 440 22
6 . 46250 82 145 82 2029 1236 440 18
T M-36121 70 1717 96 73 2204 3.0 4
8  M-36178 87 19 60 1921 1361 3.0 16
9 A-6026 82 140 88 2488 1645 440 12
10 4-6019 86 147 62 2054 1044 4.0 23
11 a-6001 82 140 80 1946 1294 4.0 17
12 sv-13" 76 152 96 028 2071 3.0 7
13 N-36528 88 160 106 2964 1837 3.0 9
14 M-36007 85 140 92 2806 1986 3.0 8
15  M-36095 82 145 76 2413 1637 3.0 13
16 Safra (Local) 80 250 44 B74 2948 3.0 1
17 4-6106 80 150 8 1971 117 440 19
18 a-6102" 7 167 110 3298 2221 3.0 2
19 Aa-636 81 175 116 2647 1837 4.0 10
0 M-36056 87 175 100 2280 1470 4.0 15
21 w39335" 82 155 100 3415 2113 3.0 5
22 A-6033 83 135 72 2096 1193 4.0 20
2} M-36154 88 165 72 1695 1069 5.0 21
24 A-6286 88 140 56 969 593 440 24
5 %3607 75 135 58 2580 1511 4.0 14
Mean 82 156 82 2429 158 36 -

gd 5.3 9.1 9.3 584.5 409.2 - -

cvV % 6.4 5.9 22.6 - 3441 25.5 - -

*  Appeared I romising
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Tables 37 and 38 present the results of SEION-81 at Wad Medani and
Gadambelia respectively. At VWad Medani svedling emergence, plant stand
and crop expression in this nursery were very good. No major disease,
ingect or pest problem was observed in this nursery. The results on
SETON-81 at Gadambalia are presented in Table 38, Most of the SE ON-81
entries did poorly at Gadambalia perhaps because of poor distribution of
rainfall (Table 1 ). Based on the results at both locations, however,
entries No. 9, 12, 16, 17, 22, 26, 33, 43 (Table 37) have been selected
for inclusion direetly to the 1982 ESVYP. It is noteworthy that entrieg
No. 9, 16, 17 and 26 found as promising in SE ON-81 were also identified
as being elite in ICRISAT Variety Trial - discussed above. In addition
entries No. 2, 4, 7, 10, 14, 21, 25, 28 (Table 37) have also been selected
a8 pollinator parents for our hybrid crossing program.

3. International Sorghum ireliminary Yield Trial-1 (ISDYT-1)

1981-ISiYT-I consisted of 25 entries including a hybrid check, CSH=6,
and a local variety - all to be grown out as an observation nursery. Two
sets of this nursery were received from ICRISAT Centre for trial at ilad
Medeni and Gadambalia, Two~row plots of 5m long each were used at both
locationss Row and plant spacings were as in other trials at both locations.

Tables 39 and 40 provide the data for ISFYT-I at Wad Medani and
Gadambalia, respectively. Entry A-6250 was the highest yielder and the
most outstanding at Wad Medani (Table 39). Interestingly this entry was
also included in the 1981 ICRISAT Sorghum Variety Trial and was again the
highest yielder in that trial at Wad Medani (Table 35). At Gadarbalia
the highest yielding entry was the local check variety, Safra, and none
of the entries in ISIYP-I came even close (Table 40).
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fable 37. Results of Sorghum Elite I'rogeny Observation Nursery - Wad Medani,
1981

Days to ilant TIercent Head Grain 100 Agron.
fntry redigres 50 % height plant Yield  yield Seed score Rank
Flow.  (em)  stand (kg/ha) (ke/ha) wi(g) (1-5)

¥-36001 68 10 94 3590 2171 2,55 4.0 8
M-36031 72 150 66 5344 3924 1.9 3.0 31
¥-36113 79 140 4 4258 839 2,43 4.0 4,
M-36172 72 150 100 5845 4425 2,72 2.0 19
¥-36208 76 110 115 4509 3256 2.02 3.0 »
M-36213 15 170 76 4926 924 2,44 3.0 32
#3623 80 160 86 4429 3340 2.37 3.0 B
M-36248* 72 230 89 5093 4008 2.43 4.0 28
M-36136 19 220 T4 6847 5093 3.03 2.0 "
0 ¥-36091 79 170 67 4509 B4 2.28 2.0 33
& M-36170 81 220 106 4258 3173 2,72 4.0 41
2 M- 36190* il 220 88 6680 5511 2.24 3.0 5
13 M-36056 76 240 T4 5928 4759 2.64 3.0 16
4 M-36158 72 160 88 534 M75  2.32 3.0 2
15 M-36229 72 210 82 6847 5427 1.95 3.0 6
6 39335 72 20 95 649 4926 278 2.0 13
17 M-36107 12 200 95 5344 4342 2,76 2.0 0
B M-36411 75 200 88 5511 4342 2,27 4.0 21
19 M=36272 72 2% 95 4592 3173 1.95 4.0 42
O M-36007 66 190 110 5177 B4 1.98 3.0 4
U M=36139 68 210 104 6262 4592 3.15 2.0 18
2 w3095 1 200 92 6429 5177 3.07 207 10
R} M-36374 19 190 80 5010 3757 2.80 3.0 ¥
2 ¥-36037 72 230 95 5928 8342 2.9 40 22
5 ¥-3%182 72 200 73 4843 4008 2.8 2.0 9
% w18 T2 200 80 6346 5260 2.3 2.0° 8
T M-%183 12 190 11 6346 5010 2.34 2.0 12
B w0 0 10 T3 6012 4676 2.8 20" 17
9 Me36197 76 240 62 6513 5260 2.3 5.0 7

o OO —a O WUl W N —
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Table 37 Cont.

Days to Tlant Iercent Head Grain 100 Agron.

ry Iedigree 50 % height plant yield yield seed score Rank
Flow. (om)  stand (ke/ha) (kg/ha) wt(g) (1-5)
M- 36081 72 160 68 5761 4091 2.83 3.0 27
M-36263* 7 190 97 7406 5678 2.49 4.0
M-36157* 76 200 95 7515 5845 2.53 3.0
M-36161 81 210 85 6930 5678 2,69 2.0
M—36216* 67 180 56 3507 2568 2.44 3.0 46
M-36221 80 240 112 7515 6262  2.20 3.0 1
M-36266 72 230 70 5093 4342 2,50 3.0 23
M-36428 T2 190 89 4843 ¥4 2.43 40 37
M=-36429 76 190 179 3757 3173 2.32 5.0 43
M-36453 79 240 91 3507 2672 2.13 5.0 45
M-36528 17 2 111 5645 4926 2,59 4,0 14
M-36406 80 220 112 4008 3256 2.26 5.0 0
M—36435* 84 250 65 5845 4843 2.61 5.0 15
¥-36463 77 20 114 6:29 5260  2.17 3.0° 9
M=39281 T2 220 85 5177 4175 2.03 5.0 25
M-36168 76 210 ™ 5010 Bs 3.03 5.0 35
M-36121 72 200 101 5010 4175 2.43 4.0 26
CH-6 58 130 79 3340 2171 2.83 3.0 47
Dabar 1/1/1/1 81 160 95 4843 4008 2,70 4.0 k1)

Mean 75 196 87 5427 4234 2.4 3.2 -
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Table 3. Results of Sorghum Elite Irogeny Observation Nursery -
Gadambalia, 1981
Days to ilant Head Agron.
Entry Iedigree 50 % height yield soore Rank
Flow, (cm) (kg/ha) (1-5)
1 M- 36001 65 130 3891 3.0" 7
2 M-36031 70 190 3674 3.0 10
3 M-36113 71 120 2006 3.0% 23
4 M-36172 72 10 1971 4.0 42
5 M36208 70 100 1670 4.0 44
6 M-36213 72 140 4609 4.0 2
7 M-36232 83 140 2505 4.0 36
8 M-36248 84 170 3240 4.0 16
9 M-36136 84 140 2422 4.0 3
10 M-36091 84 160 2355 3.0 %
H M-36170 94 140 2021 440 41
12 M-36190 95 140 2271 440 A0
13 M-36056 83 170 056 4.0 21
14 M-36158 84 120 3323 3.0 13
15 M-36229 83 170 2572 4.0 35
16 M~-39335 81 140 1553 3.0 45
17 M-36107 71 150 2839 4.0 28
18 M-36411 83 140 3190 4.0 17
19 M-36272 84 130 2605 4.0 34
20 M- 36007 70 140 2789 3.0 29
21 M-36131 84 130 2639 4.0 33
22 M-36095 89 130 2856 3.0 27
23 %3¥34 84 140 056 3.0° 20
24 M-36037 70 180 4342 3.0 3
25 M- 36182 87 140 2739 4.0 v
26 M-36178 88 140 ok ] 4.0 22
27 M-35183 87 140 2923 3.0 26
8 %-36200 84 10 B74 3.0% 8
29 #36197* 89 170 3090 4.0 19
k M- 36081 84 140 4008 3.0 5
3 M-36163 89 160 3273 4.0 14
32 B-36157 94 160 1369 5.0 47
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Table 3B Cont.

Days to ilant H?ad Agron.
sy Testgree  NF PUST (ame np o

33 M-36161 89 140 1804 4.0 43
34 M-36216 70 170 2739 3.0 3
35 M-36221 96 140 1403 5.0 46
36 M~36266 84 170 3707 3,0 9
37 M-36428 70 150 3591 4.0 12
B M-36429 7 170 2973 440 25
39 M-36453 84 170 2989 3.0 24
40 M-136528 85 150 2288 4.0 39
41 M- 36406 87 150 1252 5.0 48
42 M-36435 87 180 2672 4.0 32
43 M-36463 89 10 3257 3.0 15
44 M-39281 84 180 3624 5.0 11
45 M-36168 70 180 3173 3.0" 18
6 u=36121" 65 170 439 2.0 4
47 CsH-6 65 140 3908 440 6
48 Safra(Local) 82 230 7415 2.0

Mean 81 150 2997 3.6 1

* Appeared iromising
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le 39, Results of International Sorghum Freliminary Yield Trial-1 - Wad Medani,

1981
Days to T'lant Iercent Head Grain 100 Agron.,
; Tedigree " 50 % height plant yield  yield seed score Rank
Flow. (om)  stand (kg/ha) (keg/ha) wt(g) (1-5)

A 6033 72 160 38 4843 3674 187 3.0 12
L 6266 17 150 61 3173 2004 2.5 3.0 25
A 6299 75 160 70 7598 5928 2.38 3.0 2
A 6103/6102 72 170 65 924 2672 1.91 4.0 21
A 6118" 72 180 92 5761 330 2,07 300 15
A 7053 70 200 104 3757 2672 2.0 4,0 22
A 6170 72 220 76 4425 3256 1.64 440 16
A 3574 68 130 97 4509 089 1.58 4.0 18
A 6001 72 160 m 4342 2922 1,54 3.0 19
A 6306 77 220 88 4425 3590  2.04 4.0 13
A 7001 68 210 86 5093 B4t 2,24 3.0 10
A 6141 70 180 92 5678 4258 2,09 3.0 6
Dabar 1/1/1/1 80 180 45 4676 3507 2.82 3.0 14
A 6207 68 200 100 4008 2755 1.87  3.0°7 2
A 6291 80 180 79 5427 4008  2.52 5.0 8
A 6149 68 190 50 3256 2254  1.92 4.0 24
4 6092 74 200 88 5177 674 1.96 3.0 14
csH-6 60 160 61 841 2505 2.08 5.0 23
A 6175 76 220 104 5344 4843 2,31 3.0
A 6151 72 2 95 5344 4258 2.26 3.0 5
A 615zft 75 200 47 5260 924  2.19 2.0
A 6252 NG 200 B 5511 4342 2.64 3.0 4
4 6201 67 160 56 5928 373 2.12 3.0 17
A 6259 0 170 64 5928 4091 1.93 3.0 7
A 62507 75 190 74 7598 6012 2464 3.0 1
Maan 75 185 74 4993 323 2,14 3.5 -

* Appeared I romising
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Table 40. Results of International Sorghum Ireliminary Yield Trial -I
Gadambalia, 1981

‘ Head

Days to Tlant Agron.
Entry 7 edi gree 50 % height yield score Rank
Flow. (cm (xg/ha)  (1-5)

1 A=6141 n 150 3257 3.0 11
2 A=6092 69 160 3674 4.0 8
3 A-6207 70 170 3240 4.0 12
4 A=6151 82 180 4192 4.0 2
5 A~6266 70 160 4025 4.0 5
6 A-6118 82 140 1971 540 24
7 46291 81 10 2138 440 23
8 A~6033 82 150 2756 4.0 17
9 4-T053 83 170 4092 4.0 4
10 A-6299 70 150 2340 3.0 19
11 A=T701 68 160 B91 3.0 7
12 A=6175 84 160 2338 5.0 20
13 A-6250 84 150 2221 5.0 21
14 2-6306 84 170 1570 5.0 25
15 A-6001 84 150 3105 5.0 13

16 A-6149 68 160 2171 5.0 22
17 A-6103/6102 65 170 2822 440 16
18 146170 68 150 2655 5.0 18
19 A-3574 70 130 2989 4.0 15
20 A-6201 10 160 3925 5.0 6
21 A-6259 7 180 056 5.0 14
22 A=6252 84 170 3607 5.0 9
23 OSH~-6 66 130 4175 3.0 3
24 A~6154 84 13 3407 4.0 %
25 Bafra (Local) 82 260 6747 2.0 1
Mean 82 160 3215 442 -
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4. International Sorghum I'relininary Yield Trial-2 (ISTYT-2)

This trial consisted of 24 advanced generation lines from ICRISAT
breeding populations and their crosses with other elite material. All
other details were the Bame as in ISTYT-I discussed above., Two sets of
this nursery were received for evaluation under irrigated (7ad Medani)
and rainfed (Gadambalia) eonditicns.

Tables 41 and 42 provide data from IS YP-II at Wad Medani and
Gadambalia, respectively. BEntries 4-6298, A=7045, and a=0269 looked good
at Wad Medani on the bamis of grain yield and agronomic acceptability.
(SH-6 and Safra (local) looked better than all other ontries at Gadembaliae

In general most entries in both IS YP=I and ISi YI-II looked unadapted
to the short growing season at Gadambalia: Should the rainfall be a little
more distributed (lese rain in jugust and some in late September and early
October), many of the entries may have fared better.



able 41« Results of International Sorhgum Preliminary Yield TrialeIIl - Wad

Medani, 1981
Days to ulant Tercent Head Grain 100 Agroii
ntry  Dedigree 5% % height plant  yield yield seed scoir) ilank
Flow, (cm) stand (kgtha) (kg/ha) wi(g) (1-7)
46178 80 190 59 4425 307 2,37 0 24
A 6121 T2 200 82 6429 4843 2421 3.0 12
4 6180 19 200 91 5845 4759 2453 3.0 14
A 6241 78 2% 83 7348 5928  2.44 44 7
Dabar 1/1/1/1 80 180 59 5260 4425 2,74 44 18
A 7003 15 190 T4 6012 4592 1,70 2.0 15
A 6243 76 240 73 7682 6346 2,63 3.0 3
47031 67 210 65 4592 325 2,35 3o 26
A 6142 7 200 7 6680 5260  2.68 3.0 10
A 6267 &} 2% 65 5761 4509 240 3.% 15
A 6351 75 190 64 534 B4 1.86 4. 23
A 6088 76 1095 5761 491 214 3.t 2
A 6213 i 190 85 8061 6346  1.80 3.0 2
A 6344 78 220 71 5010 4008 2,18 3¢ 21
A 3263 79 220 4 5928 4592 2,26 3.0 14
46269 10 T T8 5427 214 26 9
A 6228 81 % 16 8183 6012 2,43 3.0 6
1 6106 172 20 ® 676 330 264 300 25
CSH-5 72 220 68 7765 5511 2,13 20" 8
47045 75 2 68 1849 6262 2.0 2.0 4
-6 62 170 74 5093 B4 2,15 3.0 22
4 6275 M 20 80 9018 6119 269 3.0 5
A 6145 75 200 55 4342 3256 2467 3.0 27
4 6258 n 190 51, 6513 5177  2.09 4.0 N
4 3666 7 200 T 5511 4342 194 40 19
4697 85 220 67 6429 5093 2.3 4.0 12
1.628" 79 00 85 932 6596 2.2 30 1
Yoan 76 06 10 6326 4864 2,31 31 -

————————

# Appeared I romising



Table 42.
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Results of International Soxghun Irelinminary Yield Trial-II -
Gadambalia, 1981

Days to Tlant Head Agron.
Entry Tedigree 50 % height yield score Rank
Flow. (em) (kg/ha)  (1-5)
1 Safra(Local) 82 230 3591 3.0 5
2 24-6351 84 150 243 4.0 16
3 4-6258 83 160 3457 3.0 6
4 A=3263 89 140 2505 440 15
5 4=3263 89 180 2655 4.0 13
6 A-6088 88 110 3958 440 3
7 cs-6 65 150 4175 3.0 7
8 A-6307 89 140 2355 5.0 17
9 A=3666 82 170 2806 440 1
10 CH-5 81 150 3106 440 8
11 A-6106 83 140 1353 5.0 26
12 A4-6243 86 150 1369 4.0 25
13 A-6269 84 140 2171 440 19
14 A-6275 83 180 3607 4.0 4
15 A-6344 82 160 1787 4,0 21
16 A=-6142 el 150 3190 4.0 7
17 A=6145 81 160 2355 5.0 18
18 4-6298 89 160 1620 5.0 23
19 A-6267 84 170 2973 5.0 10
20 4-T003 84 120 1754 5.0 22
21 A-6180 85 130 2138 5.0 20
22 A-6241 87 170 1570 5.0 24
23 A-6228 87 140 1069 5.0 27
24 A~6178 78 190 2756 4,0 12
25 A=6121 79 170 23 5.0 9
% A-T045 83 150 2522 4,0 14
27 A~T0 31't 67 170 4025 3.0 2
Moan 83 157 2605 442 -
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II HYBiID II%L ROVIMSENT i ROGRAM

Our hybrid sorghum improvement program is developing to our fullecst
satisfaction, e have trained our staff with the technical routines of
handling & very large size of nurseries on the synthesis and evaluation of
experimental hybrids, selsctions, maintenance and evaluation of parental
lines from various sources materials, and the overall concept of hybrid
improvement vis-a~Vvis varietal impyovement program. With the back up support
of the sorghum improvement program at ICRISAT Centre and in cooperatien with
sorghum programs elsewhere, we have aceumulated an array of diverse male sterile
(4 & B) lincs which we continue te evaluate both for seed production potential
and eombining ability with diverse pollinator lines. We have also put
together a very large pool of pollinator lines which have been evaluated and
charasterizad in locationsg with good potential for hybrid production,

The varietal end hybrid improvenent programs are also well integrated
and balanced both with regard to logistic arrangements and material flow.
i group of elite F4 selections frem our local varietal improvement breeding
nurseries resulted in elite experimental hybi'ids vhen test-crossed with
established female lines, I believe that more and more hybrid parental lines
will be gensrated from our loeal breeding efforts in the future. 4As the
hybrid program is expanded we find that the bulk of our eff-season activities
better be concentrated on synthesis of new experimental hybrids and regensrae
tion of promiging hybrids for multilecational reevaluation. The crossing
block for our varietal improvement program is carried on during the uain
season and F's fron it grown eut during the eff-season. '

Our hybrid serghum improvement program entails tha following activitiems
Parental lines evaluation and maintenanee, synthesis and evaluation of
experimental hybrids, and evaluatioen of introduced hybrids - and #ill be
disomedl below in the same order.



A. tgl L gV, tion

1. New A & B Lines Accession

A growing number of A & B lines from diverse sources is being
jowmulated in the program. Our introduction of new A & B lines during
iis past year is sumarized as follows:

Souxrce No.of Pairs Introdueed

,  ICRISAT Drought Tolerance Breeding I rogram 6 J e
. ICRISAT Mould Resistance " " 17
. INPSORMIL (via Texas A & M) 6
Total 29

The above new introductions were evaluated for agronomic adaptation
nd seed yield potential this past season (sec. II-A~3 below). An A-line
/ast-cross involving all these new A & B lines is already underway during
‘he current off-ssason (1981/82) for combining ebility testing in summer

1982,
2. R=Line Pyl

As new selections are made from various intreductions and progenies
from our local breeding program, they are immediately utilized in synthesis
of new experimental hybrids using established set of female lines as
testers. At the same time they are also grown out for closer observation

and characterization.

A set of over 500 pollinator lines that have been used in production
of exparimental hybride during the last 3 seasons were grown out at Wad
Medani this past season. These have now been fully characterized and
the completed data on their agronomic and potential as hybrid paren's
will be documented and kept for future reference. The pool of pollinator
lines available to us is growing every season and evaluation and mainteance
w1l of course continue but not necessarily every season. At the end of
this past season 200 new pollinator lines have been selected and their
B~line test cross using established i-lines (Tx 6234, 2964, and 20774) is
Yoderway during the current off-season (1981/82) mursery. The number and

%ource of newly seleoted pollinator lines is as fallows:




92

Source No, selected

75 (Sudanese x Exotic) seleetions 162

1981 - SEPON

1981 - ISPYT~1 & 2

1981 - INTSORMIL introduction 9

Sudanese National Program 14

Miscellaneous 4
Total 200

3., Evaluation of B-lines

New B-lines introduced during the year (1981) were grown out for
evaluagtion of their adaptation and seed yield potential both at Jad Medani
and Gadambalia during summer 1981. At wad Medani 10 other elite 4 : B
lines already at hand were also included whereas at Gadambalia only Tx 623B,
2219B, and 2077B were included.

The results from the B-lines observation nurseries at Wad Medari and
Gadambalia are presented in Tables 43 and 44 respectively. At both
locations Tx 623 looked the best combining good overall adaptation and
high seed yield potential. New Introductions from ICRISAT, D84265B, HT70B,
H-74B, looked good at Wad Medani but they had very pcor head exerticn and
bad synchrony in flowering with female lines. Tx 625B had good yield
potential but it was later than most pollinator lines.

B. the d Bvlugtion of @ imental Hybri

The making and evaluation of experimental sorghum hybrids in our
program is handled at three different stages. Initially several hundred
hybrids are generasted by test-crossing a large group of diverse pollinater
lines on few established A lines and vice versa. These are evaluated in
observation nurseries under irrigation at Wad Medani and under rains at
Gadembalia as New Experimental Hybrids (NEH) observation nursery. In the
sscond gtage experimental hybrids that looked better adapted and promising
(acprox. top 10 %) on the basis of relevant data collected on NEH evaluation
will be resynthesized during the ensuing off-seagon for a preliminary yield
evaluation = .af.malatedBxperimental Hybrids (SEH) preliminary yield
triml ( s agdin at ad - Medanl. and Gadambalia. In the final stage the



Results of B-lines Observation Nursery - Wad Medani, 1981

able 43.
intry TPedigree

1 D-84265-B

2 D-84271-B

3 D~84281-B

4 D84301-B

5 H~701-B

6 He-T4~B

1 2219-B

8 2077-B

9 TX~623-B
t10 15-10454~B
ikl I5-10360-B
12 CK-"74~B
13 IS-10674-B
14 I5-10240-B
15 IS-1005~-B
16 I58-1006~B
u TX~625-B
18 1887-B
19 35-B
20 4R-B
21 T¥-612-B
22 599-B

Mean

Days to

50 ;o
Flow.

75
68
72
68
74
16
68
76

NBEERD

66
68
76
62
72
T0
66
60

69

Plant
height
(em)

140
130
170
110
150
160
680
120
120
090
100

100
100
0%0
130
120
080
110
100
090
090

112

Grain
yield

(gm/plot)

1900
1640
1250
610
2300
2120
650
770
2900
1500
1470
970
1520
900
550
1730
2830
230
1730
1730
680
770

1170

ALgTOon.
score

(1-5)

2.0
3.0
4.0
3.0
2.0%
2.0%
2.0
2.0
1.0
2.0
3.0
3.0
5.0
3.0
3.0
2.0
2.0"
4.0
2.0"
5.0
3.0
3.0

2.8

Rank

17

M
12
14
10
15
21

22

18
16

o3
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Table 44. Results of B lines Observation Nursery - Gadambalia, 1981
Days to Plant Head Agron,
Entry Fedigre 50 % height yield score Rark
Flow. (em) (gm/plet) (1-5)
1 BT x 623 72 120 1610 3.0% 5
2 BT x 625 76 120 1300 3.0 7
3 B 1887 64 080 5% 440 11
4 B 3 73 100 1020 4.0 )
5 B 4R 74 080 9% 4.0 12
6 BT x 612 65 090 560 4.0 "4
7 B 599 66 100 1950 2.0 3
8 2077 B 73 110 1110 3.0 9
9 2219 B 1 110 1160 4.0 8
0 H-T4 B T 150 1890 3.0" 4
11 H~T0 B 74 140 1410 3.0 6
12 D-84281-B 76 150 930 4.0 13
13 D-84301-B 69 090 120 440 15
14 D~84265-B T2 140 2190 3.0 1
15 D-84271~B 70 10 2050 2,0 2
Mean 7 114 1277 3.2 -
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most elite hybrids that f£iltered through the first two stages of screening
will be resynthesized and put together in a multilocational yield trial -
flite Experimental Hybride (EEH) yield trial. Multiseasonal data acoumu-
lated thus should be useful when elite hybrids are finally presented for
recommendation.

1. 1981 New Experimental Hybrids (NEH)

In the most successful off-season nursery we have handled so fex, we
generated over 1500 new experimental hybrids during the 1980/81 wintsr
nursery at Wad Medani. Usually the severe stem~borer infestation that
occurs during the eool months results in poor quality nursery. However,
with a weekly regime of insecticidal spray (sevin @ 1.5 1b/feddan) for
5 consecutive weeks following emergence, we were ablie to establish ¢ >od

nursery and undertake our crossing programs as planned.

Our 1981 NEH observation nursery consisted of 1580 hybrids made up
during off-season 1980/81 and were grown out for evaluation at Wad ledani
and Gadambalia. The NEH nursery at Wad Nedani was planted in 2 rows of 3m
long at a spacing of 60cm between rows and 15cm within rows. At Gadambalia
single row plots of 5m long and a spacing of 75cm between rows and 20cm
between plants were used. Both nurseries were non-replicated but an
appropriate local check variety was planted after every nine hybrid entries
thus making visual comparison with the neighboring plets easier.

Data on days to 50 % flowering, plant height, head yield per plot,
agronomic score, lodging, disease and insect problems as appropriate were
recorded., In addition at Wad Medani few heads were bagged in each hybxid
entry before flowering to determine the fertility restoration of each
pollingtor parent.
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On the basis of data collected from both at Wad Medani and Gadambali
the most promising entries will be advanced to SE for 1982 main season.
Table 45 presents agronomic data on 125 promising hybrids selected from 1)31
NEH observation nursery at wad Medani. Data in Table 45 shows that hybr.¢s
yielding as much as 236 % of the local check, Dabar were identified. On 1he
average yield advantage was 40 ) over the local variety when all entries - ere
taken into consideration (Table 45). The resynthesis of these new select ons
is already underway during the 1981/82 off-season for reevaluation next
season as 1982 SHi.



[

Table 45. Agronomic Data on I romising New Lxperimental Hybrids - Wad

Medani, 1981
Days to Ilaut Agron, Head yleld
lintry Tedigree 50 4. height score 7
Flow. (em) (1-5) gn/plot  local
1 22194 x Su.0r.36:49/44 72 120 2.0 2700 164
2 22194 x " 36:80/70 72 190 2.0 2800 170
3 22194 x " 36:81/M1 69 190 2.0 3100 138
4 22194 x Karper 770 68 140 3.0 1700 103
5 22194 x M=6618T 66 140 2.0 2500 152
6 22194 x A-3625 £9 180 2.0 2200 ‘33
1 22194 x M-90950 69 150 2.0 2400 145
8 22194 x M-90874 65 150 3.0 2100 127
9 22194 x M-90396 15 180 3.0 3000 182
10 22194 x N-~90895 75 160 3.0 3000 182
1 22194 x £~91051 65 180 2.0 2500 152
12 22194 x M=90926 78 190 1.0 3700 224
13 22194 x 4-9052 68 1.0 3.0 2200 133,
14 22194 x M=62507 65 190 4.0 2400 145
15 22194 x M-62455 75 150 3.0" 2600 157
16 22194 x 4-3642 58 160 3.0 2000 121
17 22194 x A-1157-1 67 160 4.0 2900 176
18 22194 x 4/1 64 130 3.0 2100 127
19 22194 x WM 30S7199=1 8 190 2.0 3000 182
0 22194 x WM 80S7461-1 63 150 3.0" 2100 129
21 22194 x WM 30S7561-1 68 120 3.0 1800 109
22 22194 x WM 8087971-1 69 170 3.0 2600 158
23 22194 x W 0S7960-1 69 160 2.0 3400 206
24 22194 x M 80S7996-1 72 160 3.0 2450 148
25 TX-6234 x Su.Cr.67:84/56 75 170 3.0 2500 152
% TX-6231 x ALAD 6767 62 190 3,0 1900 115
21 Tx-6234 x ALAD 6199 65 130 2.0 2000 121
B Tx-6234 x ALAD 6323 66 150 2.0 1400 085
2 TX-6234 x ALAD 6354 68 130 2.0 2600 158
Y TX%-6234 x Karper 405 65 140 2.0 2300 139
A TX~6234 x Katper 1281 65 130 2,0 2300 139
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Table 45 Cont,

Days to Plant Agron. Head yiald
Entry Tedigree % % height Score o

Flow. (cm) (1-5) gm/plot 1 ¢zl
32 TX-6234 x Kaxper 1318 65 160 2.0 2800 0
33 TX-6234 x M=66187 ® 200 2.0 2500 152
34 TX-623A4 x 4-3566 68 140 2.0 2100 127
35 TX~6234 x YE 90 64 160 2.0 230 139
36 TX-~6234 x Karper 1096 66 210 2.0 1700 103
37 TX~6234 x M-50950 71 190 2.0 2500 52
B TX~6234 x M-90874 18 150 2,0 2700 104
39 TX~-6234 x M-90347 78 200 3.0 3300 200
40 TX~6234 x M-90362 8 170 2.0 2800 170
4 TX~6234 x M-90396 7 190 2,0 3300 200
42 TX~-6234 x N-90895 72 200 2.0 30 200
43 TX-6234 x M=91051 68 140 2,0 1900 115
44 TX=6234 x A-3187 68 160 2.0 2200 133
45 TX~6234 x A~-6529 69 170 2.0 1800 129
46 TX~623A x YE 63 69 140 3.0° 2350 142
47 TX-6234 x 4-9052 75 140 2.0 000 200
48 TX-6234 x M-62467 13 210 2.0 350 212
49 TX~6234 x M=62455 17 170 2.0 3200 194
50 TX-6234 x M-66859 68 210 2,0 2800 170
51 TX~6234 X A-310-1-1 65 150 2.0 2100 127
52 TX-6234 x A-1071-1 69 170 1.0 2600 157
53 TX-6234 x 2/89 65 170 2.0 1900 115
54 TX—623A x 5/1 69 150 2,0 2100 127
55 TX-6234 x 15/6 60 130 2,0 1800 109
56 TX-6234 x 15/8 61 140 2.0 1800 109
57 TX-6234 x 17/78 72 160 2.0 2500 151
58 TX~6234 x WM 8057449-1 73 200 2.0 3600 218
59 TX-.6234 x WM 80S7455--1 68 170 2.0 1900 115
60 TX-623a x WM BOST460-1 68 170 2.0* 200 121
61 TX-6234 x WM 8087885-1 72 170 2.0 200 19
62 Tx-623a x WM 80S7887-1 T2 270 2 30 200

63  Tx-6231 x WM 80STT9I-1 69 150 2.0 20 1%




Tgble 45 Cont.

Lays to Ilant Agron. Head yield
x4

Zntry iedigree 50 % height  score ¢4
Flow. (cm) (1-5) gm/plot check
64 TX-6231 x M 80ST413-1 72 220 2.0 3000 182
65 I5-10576A x Su.Cr.36:81/71 72 150 2.0 2800 170
66 18-104644 x Karper 1297 75 160 1.0 2200 133
o7 CK-744 x Su,Cr. 36:80/70 78 150 2.0 2000 124
68 CK=T44 x Su.Cr. 54:18/17 72 140 3.0 1600 097
69  CK=T4a x ALAD 6323 65 110 3.0% 2500 152
70 CR~T4A x 1=90950 T2 140 1.0 2500 152
| CK-T4A xM90347 78 180 2.0 2000 121
72 CK~-T44 x M=~90396 77 170 2.8 2700 164
73 CE-T4& x 4-6535 65 160 3.0% 1100 067
I CK~T44 x Ji-66159 69 130 2.0 1900 115
75 CK-T44 x M=62467 72 170 2.0 2700 164
76 CK=T44 x 7/29 66 110 2.0 2000 121
7 CE-T44 x 8/50 66 120 2.0 1500 091
! CK~T44 x 10/61 69 120 2.0 1600 097
9 CK=T44 x 10/69 69 110 2,0 1200 073
] CK=T44 x 11/40 69 110 2.0 1100 067
81 CK-T44 x 12/55 68 120 2.0 1300 079
82 CK~T44 x 17/78 68 19 3.0° 1500 091
83 CE~T44 x 19/58 68 130 2.0 2000 121
84 CE-T44 x WM 8OST199-1 1 150 2.0 1800 109
85 IS-10360A x Su.Cr.54:18/17 81 120 3.0° 1500 091
86 IS-103604 x Su.Cr.65: 44/37 7 150 2,0 2500 151
I5-103604 x Su.Cr.67:11/9 76 160 2.0 2100 127
88 I8-10360A x ALAD 6167 68 140 2,0 2000 121
89 IS-103604 x Karper 677 68 150 3.0 2100 127
0 I8-10360A x Karper 770 ] 130 2.0 2000 121
91 ¢ I5-10360A x M-90874 19 130 2,0 2300 139
92 I5-103504 x M=90362 79 210 2.0 2200 133
W I5~10360A x M-9096 i 200 2,0 2300 139
94 I5-103604 x YE 63 68 150 2.0 2000 121
95  I5-103604 x M-62467 7 200 20" w00 2%

96  IB5-103604 x A-1157-1 3 10 20" 2500 152
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Table 45 Cont.

Days to Plant Agron,  Head yield

Pedigree 50 % height score - %
Flow. (em) (1-5)  em/plet check
97 IS-103604 x 147 62 140 2.0 250 152
9 IS-103604 x 20/68 65 140 .0 2800 170
99 IS-10360A x .If 80S74131 75 130 2.0 2100 427
00 IS-10360A x WM 80ST7448w1 177 170 2.0 1800 109
01 IS-103604 x i 80STT56~1 59 160 2.0 2700 164
o2 IS-1006A x Su.Cr.36:80/70 11 1160 2.0 2000 121
03  IS-1006A x Su.Cr.36:84/71 7 180 2,0 1800 109
04  IS-10064 x Su.Cr.57:1/1 75 20 2.0 1200 073
05  IS=10061 x Su.Cr.67:84/56 69 17 2.0 1600 097
106 IS~10064 x 4=1481 65 120 2.0 2100 127
07  IS-10064 x Karper 735 63 470 .00 2200 133
108 IS-1006A x M=30874 15 160 2.0 1800 109
09 IS-10064 x M-91057 2 160 2.0 1100 067
110 IS-1006a x M=9034T 7 180 2.0 1600 096
111 IS=10064 x 290894 m 190 2.0 2000  1a1
112 IS-10064 x M«90362 76 210 1.0 2500 152
113 IS-1006A x M~90336 ) 210 1.0 3700 224
14 I5-10064 x M-90895 ) 210 2,00 20  1®
M5, IS-10064 x M~B0411 6 200 2,0t 1800 109
M6 I5-10064 x M=91051 1l 180 2.00 2500 152
M7 IS-10064 x Me62467 I 200 2.0t 800 170
118 IS-10064 x M-62455 72 180 1.0 2600 158
19 IS-10064 x A=648-2-1 64 160 3.0 2000 121
120 1510064 x 2/89 63 140 2,0 2500 152
1 1510064 x 3/97 66 120 2.0 1600 096
22 18-10064 x 5/59 72 150 2.0 2200 133
23 15-10064 x 20/68 66 150 3.0  18% 112
1% IS-10064 x W 80ST4TI1 6 140 2.0 1600 097
%5 I8-10064 x W BOSTATS1 & %0 20" 3100 188

% Looal Deber 1/1/1/1 (mean 82 150 3.0  16% 100
of 5 entries)

Mean & 161- 2,2 208 19




2, 1981 Selected Zxperimental Hybrids Irelininary Yield Trial

During summer 1980, some 70 promising hybrids were selected out of over
700 new experimental hybrids evaluated during the Same season (Ainnual Repoxt,
1980) . Of these, enough sced was generated during the 1980/81 winter off=
season for 50 seleccted hybrids to be evaluated in replicated yisld trials
both under irripation and udder rainsi Our 1981 SEI prellminary yield trialy.
thus) included 50 entries and vas planted at -ad Medani and Gadambaline CSH-5
and CSI-6 and/ggpmpriate local variety (Dabar at ad hedani and Safra at
Gadambalia) were included as chockss

Tables 46 and 47 provide data on SEHIYT as obtzinel from Jad Medanj and
Gadambalia respectively,

At wad liedani entry numbers 10, 17, 33, 35 and 49 were found to be
promising on the basis of grain yield, grain quality, agronomic score and
general adsptation (Table 46). No major disease, insect or pest attack was
obgerved at this station,

At Gadambalia entries 1, 2, 3 and 4 (Table 47) were the most promiaing,
1=954056) hybrids usually have poor head exertion when grom under irrigation
at Wad Medani but they showed no exertion problem at Gadambelia. Vith their
excellent grain quality attributes, they hold good promise for the rain lands.

Seed inerease of the most elite hybrids in the 1981 SEi (Tables 46 and
47) will be made for inclusion in the planned 1982 Elite Ixperimental Hybrids
multiloeational yield trial.

3. 1981 Elite Bxperimental Hybrids Yield Trial (EHI)

The nost elite group of hybrids that had t_iltered through the last two
seasons of evaluations at different stages were put together in our 1981
Elite Dxperimentel Hybrids (EBH) multilocational yield trial. The trial was
eonducted at 5 looations = namely Wad Medani, Gadambalia, Agadi, Kadugli,
and El Obeid.
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Tabie 45 Jont.
Days to ilant lereent Head Grain 100 Agron.
Intry iedigree ¢  height plant yield yield  seed score  Rank
Tow. (cz) stad  (kg/ha) (ks/ha) wt (g) (1-9)
44 I3-10454% x 4=3626 T 200 95 6826 4995 2,21 2.5 13
45  IS-10454a x CS-3541 0 240 70 4745 396 2.8 2.0 k
6 IS¥TTa x SwCr5a®MT T 10 g0 SO 3413 247 25 &
4 -5 73 20 86 827 6 15 200 3
R 61 145 61 3413 1914 217 40 50
49 UE-623: x Su.Cr.55:18/1 T 12 T 88 7909 6410 2.9 20 3
50  TDibar 1/1/1/1 81 160 109 3996 29917 2.9 5.0 44
tisan T 189 80 5694 4236 2.31 3.0 -
sa 2.1 1443 445 634.6 519.4 - - -
oV 3.4 7.5  16.7 22.2 248 - - -

* Jronising entries
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ple 4T+ Results of Selected Sorghum Hybrids Yield Trial - Gadambalia, 1981

‘ Days to Tlant Tercent llead Grain Agron.
ey Tedigree 5 % height oplant  yield yield scors Ran
Flow. (em)  stand (kg/ha) (kg/ha) (1=5)

T-950066a x Su.Cr.51:32/28" 68 170 42 5162 P63 240

4

" xSwCr5416/15 68 190 T3 5594 B9 3.0 3

" X Kamper 1297: 61 170 69 5894 4496  2.0% 1

" x Karper 1488 61 150 61 6394 4462 2.0 2

" x YE 90 63 160 ¥ Kk 1962 3.0

" x YE 96 63 170 21 2065 1465 3.0 41

" x Y& 293 6 170 k3 4529 897 30 11

" x 7708691 59 160 9396 2631 3.0 14
TX=6234 x Su.Cr.36:49/44 82 140 70 2897 1499 40 4
" x Sw.Cr.35:81/71 T 150 58 4662 B64 3.0 12

" x Su.Cr.48:19/17 69 200 42 2464 1898 3.0 33
P=9540664 x Su.Cr.36:81/17 10 210 42 2864 264 300D
" x Su.Cr.48:60/52 - - - - - - -

T%-6234 x Su.Cr.51132/28 81 210 67 PP 2198 3.0 23
" x Su.Cr.54:16/15 69 140 54 2298 1299 4.0 45
" x Su.Cr.56¢17/16 65 160 51 64 2198 3D 2
" x Su.0r.56:29/26 8 140 76 3P 231 30" 21
" X Su.Cr.65:8/8 m 1w 716 W96 2%4 3.0 19
" x Su.Cr.65:44/37 7 140 Iy 299%. 2031 3.0 ¥
4=9540664 x 7708526 81 o 8 B3 223 30" 2
TX-6234 x Su.Cr.67:11/9 6 10 85 396 5% 3.0 16
' x Sulr.67:77/53 7 160 i) 029 297 4.0 10
" xTX-25% 69 180 51 a9 3BP 30 5
" x C8-3541 B 1w 67 2165 1132 5.0 46
" x ALAD 6171 €9 %0 ¥ 231 0766 4.0 49
" x ALAD 6313 B 1 03 199 0833 40 48
" x ALAD 6327 81 120 57 203 133 40 4
£=9540664 x TICSG06 T 1% 6 062 397 3.0 6
TX-6234 x M62732 83 160 67 B3 064 5.0 ¥
" x N-66302 92 140 85 3397 2098 5.0 21




47 Cont.,
Days to lant ierxcent lHead yield Agron.
“edigree 50 % height plant yiekd yield score Rank
Flow,  (om)  stand (ke/ha) (kg/ha) (1-5)
TX-6234 x Me66908 82 160 61 2131 1432 5.0 42
" x A=9052 83 10 70 2165 1365 4.0 43
" x Su.Cr.65: 0/27 81 100 67 33 1898 4.0 32
ISe104544 x T=954141 66 120 ¥ 2564 1731 3.0 37
CK-T44 x Su.Cr.36:80/70 69 130 70 4762 2531 3.0 15
" x Dabar 1/1/1/4 32 180 76 3430 2098 3.0 26
" x Me62455 i 140 57 4329 X0 3.0 8
" x Su.Cr.18/17 70 130 54 323 2631 3.cF 13

15-104544 x Su.Cr.62:14/14 78 130 76 2831 1698 3.0 B
" x Dabar 1/1/1/1 83 170 61 097 2198 4.0 25

" x UCMV~2 09 150 82 3% 2P 3.0 9
" x A-3607 71 160 9 3BP 1832 4.0 4
" x A~3625 83 150 91 3264 1831 5.0 B
" X h=3626 82 160 51 1531 1032 5.0 47
18-10454 x CS=3541 ' 160 51 4163 2431 3.0 17
IS-36774 x Su.lr.54:18/17 T 150 94 5161 3297 307 7
" x 08I -5 72 160 79 3696 2065 3.0 28
" xCS - 6 61 150 85 2264 1565 5.0 39
TX-6234 x Su.Cr.54:18/17 69 150 00 097 2364 3.0 18
Safra 82 220 85 2264 1732 4.0 ¥%
Vean 74 157 62 3391 2255 3.5 -

* Tromising Entres
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There were 30 entries in the irrizated trial at Wad Medani and 23
entries in the rainfed trials., C$-5, CSi-G, and an appropriate local variety
were included as checks. As in all other trials conducted in these locations
different plant densities were used in different locations, However the trial
was laid out in a randomized complete block design with 2 replications in
4 row plots of 5m long each at .ad Medani, Gadambalia and Agadi, Single row
observation nurseries were planted at Kadugli and 31 Obeid.

Tables 48, 49 and 50 present complete data collected from the 1981 EEM
yield evaluation at vad Vedani, Gadanbalia and Agadi respectively. Complete
data could not be collected from 2 locations; at Kadugli beeause of severs
Striga damage, and at El Obeid bacanse of severe drought, The eombined grain
yield data and the overall ranking of ontries in this trial aceoss locations
is shown in Table 51,

At Wad Medani entries e, 1, 2 and 3 were the best overall. All three
hybrids share the same cormon female parent, TX~G23As These hybrids have
maintained their superiority over others in trials eonducted during the
previous 2 seasons as well, ilans are underway both for larye scale seed
multiplication of seceds of these elite hybrids and on-farm demonstration trials
of the hybrids themselves in the coming crop season of 1982.in collaboration
with Sudan Gezira Board.

More yield testing of promising hybrids in the rain lands is necessary
te get a true picture of the type ef hybrid naterial that will nake the
difference in the mechanized scrghum farmss of the rainlands. Ireliminary
data avallable (Tables 49, % and 51)seem to suggest that early maturing
hybrids that escape lateeseason drousht and thus avoid prob'lem of grain
£illing should have the most potential. TX~6234 x Kaxper 1597 looks like one

such hybrid.
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Tohle 48 (ont.

Days to ilant iercent Head Grain 100 Agron.
Entry Tedigree 50 ¢4 height plant yield  yield seed score Rank
Flow. (cm)  stand (ke/na) (kgtha) wt (8) (1-5)

21 I15-1006. x Su.Cr.54:18/17 52 150 66 3674 2755 3.06 5.0 29
22 IS-6484 x Su.Cr.54:18/17 63 170 67 3924 2839 2.8 445 28
23 22194 x MR-169 (710) 63 155 86 4509 3214 2.10 3.5 23
24 22194 x ¥R-379 (703) 51 145 B 5928 4425 1.92 2.0 9
25 22194 x MR 377 (701) 60 1% 55 4258 3131 2.03 3.0 2%
26 22194 x MR ¥3 (708) 0 160 7 4425 3757 2.02 3.5 19
27 20774 x IR 31 70 220 74 5845 4383 2,23 2.0 10
28 TX-6234 x MR 175 (726) 72 210 82 5177 4133 2.34 2.5 14
29 CSH - 5 13 210 82 5803 5010 2,00 2.5 6
0 CH - 6 58 145 68 4509 £000 2.08 3.5 16
lean 68 176 i) 5345 4047 3.0 3.0 -

sd 1.6 15.1 NS 968.6 7348 - - -

Cv % 2.4 €.6 2.8 17.8 18.2 - - -

* Most Tromising Entries



sle 494 Results of Elite Experinental Hybrids Yield Trial - Gadambalia, 1981

——

L Days to ilant iercent Head Grain Arzm.
bry redigree 50 % height plant Yield yield scor: Rank
Flow. (cm)  stand (kg/ha) (kgtha) (1-5)

TX~6234 x Su.Cr.54:18/17 65 200 76 2631 2264 3.0 10
" xSu.Cr.36880470 75 160 7 2847 1998 3.0 16

" x Karper 1597 10 145 84 4512 Y14 3.0
" x Karper 551 65 150 88 4346 2731 3.0
" x Karper 1752 68 190 68 3064 2115 2.0 15
" x Karper 669 65 145 96 6063 4063 2. 1
" x Karper 1489 67 155 76 3297 2198 2.0 14
" x ALAD 6041 66 145 92 3713 2697 0
" x 5C-108~3 71 170 96 4013 2814 /.0 5

I18~103604 x Su.Cr.54:18/17 65 175 108 3663 2847 (.0

IS-103604 x Su.Cr.36:80/70 75 145 88 3513 1981 40019
IS-10240A x Su.Cr.54:18/17 66 185 76 3380 2264 .0 12
15-10064 x Su.Cr.54: 18/17 60 215 60 2964 28 (.0 13
I1S-6484 x Su.Cr.54:18/17 61 205 80 3696 2581 (.0 8

22194 x MR=T10 62 150 100 2764 1898 40
" xMR 703 62 150 84 3130 2264 0 1

" x MR-T01 63 145 100 27917 1798 3.0 22

" x MR~T08 60 155 92 3247 2115 3.0 16

" x MR-P1 75 170 76 3230 2031 3.0 17
TX%-6234 x MR 726 75 170 92 2781 1848 4.0 21
0 -5 76 155 92 BY 2414 3.0 9
O - 6 66 135 76 2964 1565 4.0 23
Safra (Loeal) 82 215 96 4079 310 3 2
¥oan 68 164 86 3507 2¥6 3.3 -
sd 44 1444 NS £32,5 606, = =
v % 6.6 8.8 146 238 253 - =

-
———

*  Appear = romi sing



M
e 50. Results of Elite Experimontal Hybrids Yield Trial - Agadi, 1981

Days to ilant Iercemt FKead Grain Agrons

7 1edigree %0 % height plant yiekd  yield score Rank
Flow, (em)  stand (kgha) (kg/a) (1-5)

T¥=6230 x Su.Cr.54s18/17 T 190 51 2664 1915 3.0 2

" xSu.Cr.36:80470 83 145 45 1748 1248 3.5 16

" x Karper 1597 70 140 59 3163 2580 3.0

" x Karper 551 T 158 61 2414 1748 3.0 5

" x Karper 1755 72 145 52 1581 1248 3.0 17

" x Karper 669 78 150 26 1415 0999 40 20

" x Karper 1489 83 143 48 1964 1415 4.0 13

" x ALAD 6041 L] 150 B 1248 0916 3.0 22
T¥=-6234 x SC=108-3 83 150 56 2081 1581 4.5 11

IS-103604 x Su.Cr.54:18/17 82 173 61 1248 0982 3.5 21
" x Su,Cr.36:80/70 91 145 61 1998 1498 4.0 12
15-102404 x Su.Cr.54:18/17 77 170 52 1748 132 35 15
IS-10064 x Su.Cr.54:18/17 72 180 41 2164 1665 5.0
I8-6484 x Su.Or.54:18/17 7 170 52 2414 1698 4.0 6

22194 x MR-169 (710) Iy 150 5 2580 1665 3.5
" x MR-379 (703) 72 155 55 2247 1665 3.5
" x MR-377 (701) 74 150 ¥ 1165 0832 4.5 23
" x MR-393 (708) 73 140 5%  2%4 1665 4,0 10
0T x MR-3B1 81 175 45 2664 1914 3.0 3
TH6234 x MR~175 84 175 64 2164 1748 3.0
CH -5 84 153 52 1998 1415 3.0 14
CH -6 16 160 44 1498 1082 4.0 19
Local (Dabar 1/1/1/1) 86 133 % 1498 1215 3.0 18
T‘m 9 157 51 2001 1479 3.6 =
sa .4 10,9 XS NS N - -
v 4.3 70 150 39 M3 - -

—

% Appears :romising
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Table 51. Mean Grain Yield (kg/ha) of dlite Experimental Hybrid at Irrigatal
(Wad Medani) and Rainfed (Gadambalia and Agadi) locations

1edigres Wad Medani Gadambalia Agadi Mean
623 x Karper 1597 %970 (2 14 (3) 2560 (1) 855 ( )
%6230 X Su.Cr.54118/17 6012 ( 1) 2264 (10) 1915 (2)  397¢( )
TX-6234 x Karper 669 B843( 7 4013(1) 0999 (20) 3285 . )
TX-623A x Karper 1489 5260 (5) 2198 (14) 1415 (13) 2958 | )
TX-6234 x Su.Cr,36:80/70 5552 ( 3) 1998 (18) 1248 (16) 2933 | 3)
0§ -5 5010 ( 6) 2414 ( 9) 1415 (14) 2946 { 9)
T¥-6234 x Karper 551 4091 (15) 2731 ( 6) 1748 (5 2857 ( 7)
22194 x MR-703 4425 (19) 2264 (11) 1665 ( 9) 2785 ( 3)
20774 x MR-B1 483 (10) 2031 (17) 1914 (3) 2176 ( 9)
TX~6234 x SC-108~3 381 (21) 2814 ( 5) 1581 (11) 2592 ( 0)
15-103604 x Su.Cr.36:80/70 4258 (13) 1981 (19) 1498 (12) 2579 ( 1)
TX-6234 x MR-926 4133 (14) 1848 (21) 1748 ( 4) 2576 { 2)
T%-6234 x Karper 1755 4300 (11) 2115 (15) 1248 (17) 2554 7 3)

22194 x MR-393 3757 (19) 2115 (16) 1565 (10) 2512 . 4)
I5-102404 x Su.Cr.54:18/17 3882 (17) 2264 (12) 1332 (15) 2493 - 3)
T¥-6234 x ALAD 6041 3841 (18) 2697 ( 7) 0916 (22) 2485 [-6)
IS-6484 x Su.Cr.54:18/17 2839 (28) 2581 ( 8) 1698 ( 6) 2373 (7)
22194 x MR 710 3214 (23) 1898 (20) 1665 ( 8) 2259 *8)
I15-10064 x Su.Cr.54118/17 2755 (29) 2248 (13) 1665 ( 7)) 2222 [°9)
0 - 6 4000 (16) 1565 (23) 1082 (19) 2216 (20)

Mean 4047 2386 1479 2733

sd 734,8 6061 NS -

oV % 1842 253 3443 -




C. Introduced Hybrids Yield Trials gnd Nurserieg

In addition to the large number of experimental hybrids we generated
and evaluated lecally during the year, we also introduced and ovaluated few
sorghun hybrid trials and nurserie from ICRISAT Centre and other programs
elsevhere. Below is a sumuary of the results of yield trials and observation

nurseries conducted on introduced sorghum hybrids during the Swmer, 1981.

1o ICRISAT Sorghum Hybrids Yield Trial-I (ICSHYT-I)

Thie trial congisted of 25 hybrids ineluding CJI-5 and CSH-9 that had
passed preliminary screening at ICRISAT Centre. Only hybrids with female
parents 2964 or 20774 wers included in this nursery. Two sets of this trial
were received and they were grown out under irrigation at ad Medani ané undexr
rains at Gadambalia. At both locations a randomized complete block design

with 2 replieations in plots of 4 rews ef 5m long each was used,

Tables 52 and 53 provide the sumnary of data on ICSHYI-I at Wad Medani
and Gadarbalia respectively. 4s a group entries in this nursery were well
adapted at Wad liedani with excellent erop expression - very impressive size
of well-filled heads, good grain quality, and frec from any major problem,
Sore plots in this nursery fell on low spots with some drainage problem earlier
in the season that resulted in low stand establishment (Table 52); however
later on there was good compensation resulting in huge head size and good
overall grain yield. Visually this nursery looked the umost impressive as
could be judged from the overall mean agronomic score of 2.5 (Table 52).
Entries No. 2, 10, 17, 18, 24 and 25 (Table 52) looked the most promising.
Seed of these will be increased during this winter off-season for inclusion
in 1982 EBH yield trial.

At Gadambalia seedling emergence and crop establishment were equally
good ag in Wad Medani. Hewever the growing season was a little too short
(late onset and early stoppage of rains) for such a group of high yield
potential hybrids. Table §3 presents data on ICSHYT-I at Gadambalia. As can
be seen from this table the overall mean grain yield data was low and there
Was no statistically significant difference in yleld among entries, However
several entries gave numerically higher yield than CSH-5 and CSH-9.
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Tabls 52 Cont.

Days to ilant iercent IHead Grain 100 igron,
Ptry sedigree % % height plant  yield yield seed score
Flow. (cn)  stand (kg/ha) (kg/ha) wt ()  (1-5)

0 07axMR16 0 195 61 4876 ¥4 195 2.5
2 M6a xMRTE B 20 51 459 w5 2% 25
22 2077, x &~ T2 195 67 5177 4008 1.49 2.5
23 ATMaxM-TO 0 205 56 4133 H13 76 2.5
26 964 xa-l052 0 15 65 7097 586 193 2.0
%5 W xMETR P 10 5 5054 mo 2 2.0t

lean i 194 68 5193 954  2.03 2.5

sd 1.3 158 NS 885.1 7348 - -
O<x \_om @-.— M@om A‘N-A amlm - -
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Table 53. Results of ICRISAT Sorghum Hybrids Yield Trial-l Gadambalia, 1981

Days to Ilant iercent lHead Grain
Entry Tedigres % S. height plant  yield yield Rank
Flow. (em) stand (kg/ha) (kg/ha)
1 2077 A x 4729 81 170 58 1720 1094 24
2 " x MR=T27 80 170 56 3273 1% 6
3 " x A~T25 8 145 79 2355 1219 22
4 " x A=701 80 165 51 1586 994 25
5 " X MR-T26 3 170 53 2780 1962 10
6 " x AeT24 79 160 87 173 1887 11
7 2964 x MR-T% 75 175 76 B9 2513 1
8 2077 x 4-739 76 225 82 2831 2195 5
9 " x MR~729 74 180 66 2221 1570 17
10 2964 x 4~603 75 170 65 2914 2104 7
1 " x CS-3541 (CSH-S) T 160 75 3223 203 8
12 20774 x MR=T37 75 150 63 21 1%9 21
13 2964 x 4-1052 73 155 65 2371 1687 15
14 20774 x MB-734 81 215 57 2R 13718 0
15 2964 x A-608 74 145 73 2909 1829 13
16 " x A=T48 70 165 80 2572 1620 16
" 0774 x MR-T32 69 170 » 23%3 1503 18
18 2964 x 4~964 13 170 75 391 2296
19 20774 x 4-707 7% 170 62 275 1996
2 " x MR-TX0 73 170 62 3574 2305
21 20774 x C5-3541 (CSH=5) 69 145 59 2897 1870 12
22 "ox AT 78 160 70 1879 1127 23
23 " x MB-T46 74 155 45 2037 1445 19
2 " ox A=T17 7 150 4% 2772 1703 14
25 2964 x MR-T47 70 150 49 3282 2188 4
Mean 75 166 64 %16 1753 =
sa NS 11,7 NS NS NS -
V% 542 7.0 8.8 3442 Bl -




2. ICRISAT Sorghum dybrids Yield Trial-IT (ICSHYT-II)

Twenty hybrid sslections including CSH~6, all with 22194 female parentage
were put together for yisld trial in 1981 ICSHYT-II, .s in ICSHYTeI, 2 sets

of this trial were grown out at Jad Medani and Gadambalia in a similar design,
layout, and plet spacing,

The regults af ICSHYT-II from Wad Medani and Gadambalia are given ih
Tables 54 and 55 respectively.

At Wad Medani this trial was grown in a lower spot and suffered from soue
poor drainage problem, As a result the crop expreésion in this trial was net
28 impressive as in ICRYP-I, Both wmean grain yield and agrononic aceeptability
seores as well as field improssions noted, indicate that the 2219. set of
hybrids were not as good as those in ICSHYT-I discussed abeve. Tabls 54 also
ghows that there was no significant statistical difference among entries in
this trial for percent plant stand, head yield and grain yleld.

Table 35 presents data on ICSHYI-II at Gadambalia., Bmergence and cxop
establishment were satisfaetory in this nursery, but due to the short growng
season at this station this season, the grain fillin; and development was
poor resulting in low grain yield. Again there was no significant statistical
difference in yield of entries in ICSUYT~II at Gadambalia, as well,

3. Intreduced Hybrids Observation Nursery

A total of 98 experimental and U.S. Commercial hybride received from
several sourees were put togsther in the Introduced Hybrids QObssrvation
Nursery. Below is a shoert list ef the number and source of the entries in

this nursery.

oures M
4. ICRISAT iepulation Breeding ' rogram . . oo o 21
2, ICRISAT Mould Resistance " " . e . . k>
3. INPSORMIL (via Texas 4 & ¥ Univ.) .. . . o 15
4, TU.8. Cormercial (via INTSORMIL and MFC, Khartour) .. . 23

n——

Totﬁl ve .o oo .o X3 .o (X3 oo 98



%‘able 54. Results c¢f ICRISAT Sorghur Hybrids Yield Trial-II - wWad Medani, 1981

Days to ilant .ercent® Head Grain 100 Agron.
Entry 1 edigree 50 % height plant yield yield seed score Rank
Flew. * (cm) stand (kg/ha) (kg/ha) wt(g) (1-5)
1 22194 x MR-707 57 145 60 4342 048 2.19 3.0 6
2 2219a x MB-T1T" 0 175 80 5218 3507  1.98 2.0 3
3 22194 x MR-705 59 150 55 3214 2171 2.22 . 4.0 17
4 22191 x MR-725 73 140 88 3757 2547  1.90  3.5° 13
5 22194 x MR-703 58 160 70 B4l 2672 2.41 3.5 12
6 22194 x 4-519 9 160 70 P75 2380 1.58 3.0 15
7 22192 x MR-T19 72 155 81 5093 2755 2.14 2.5 S
8 22194 x 4-567 73 150 81 5678 041 192 2.5 1
9 2219A x MB-702 62 175 70 4258 3006 2.20 3.0 7
10 22194 x A-531 73 200 88 4634 2797 1.74 440 8
11 2219a x MR-T16 65 145 60 3340 2212 2,32 440 16
12 22191 x A-546 68 165 81 3590 2755 199 3.0 11
13 22194 x A-505 " 68 140 61 5010 3590 2.31 2.0 2
14 22194 x MR-711 68 185 77 3089 2129 2.24 4.0 18
15 2219: x A-537 T 135 73 5093 2755 1491 2.5 10
16 22191 x MB-724 74 165 80 4676 3214 2.00 3.5 5
17 22194 x €S-3541 (CsH-6) 64 125 k. 2855 1586 2.3 4.0 20
18 22194 x MR-T12 62 165 45 3382 2421 2.37 5.0 14
19 22194 x =535 72 130 57 2338 1586 1.77 3.5 19
20 22194 x MR-T18 71 145 65 4634 3340 195 3.0° 4
Mean ‘ 67 155 & 4101 2126 207 3.2 - -
sd 2.1 NS NS NS - - -




Table 55.

Results of ICRISAT Sorghum Hybrids Yield TrialeIl, Gadambalia, 1981

Days to ilant Jercent Head Grain
Entry +edigree 50 % height plant yvield vield Rank
Flow. (cm) stand (kg/ha) (kg/ha)
1 22194 x 4=505 68 150 53 2321 1445 20
2 " x MR-T12 64 210 15 3881 2413 4
3 " ox 4=535 68 155 69 2797 1937 16
4 . " x MR-T05 66 160 69 3390 237 7
5 " x MR-T19 67 155 66 3307 23% 9
6 " x MR-702 66 175 80 3290 2346 8
7 " x 0S-3541 (CSH-6) 66 145 28 3056 2146 14
8 " x MR-T25 65 145 T2 3507 2229 12
9 " x p=567 69 140 61 3816 2154 13
10 " x MR-718 65 140 72 3499 2405 5
1 " x 4519 66 155 75 3340 2371 6
12 " x 4=546 83 150 82 3532 2463 3
13 " x MR-T03 65 155 62 3607 2647 1
14 " x 4537 14 150 82 3398 2280 10
15 " x MR-T16 64 155 49 3115 2229 1"
16 " x MB=T11 65 200 50 2121 1578 18
17 " x MR=T24 64 150 62 2204 1453 19
18 " x MR-T07 68 140 67 2822 1854 17
19 " ox A-531 66 175 40 2897 2129 15
20 " x MR-T1T 65 160 59 %99 2497 2
Mean 56 158 54 3180 2164 -
sd NS 9.0 5.5 533.5 NS -
45 5.7 1744 2.5 1649
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This nursery was grown out at 2 locations - Wad Medani (irrigated) and
Gadambalia (rainfed). Two row plots each 3m lang were used in the obser-ution
nursery at Wad Medani, and single row plote of 5m long were used at Gadaivalia.
Row and plant spacing and all other cultural practices were the same as in all
the hybrid trials discussed above, Local varieties Dabar and Safra wer
planted on every 10th plot at Wad Medani and Gedambalia respectively. Deata on
days to 50 % flowering, plant height, plant stand, agronomic score and head
y:lﬂ.eld in grams per plot were recorded.

Table 96 provides data on some hybrids with good adaptation and good
yield potential identified at Wad Medani. Nonetheless none of these looked
superior to elite experimental hybrids already at hand. (.ilthough most of
the entries did not do very well at Gadambalia hybrids 20774 x MR-T44, 207TA x
MR=-745, 2077. x MR-M747 tooked better overall).
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Table 56. .Agronomic Data on Some Introduced Hybrids With Good Adaptation =
' Wad Medani, 1981

Days to 2lant Agron.
Ledigree 50 % height score

Flow. (cm) (1-5)
22194 x 4504 68 150 2.0
22194 x 1505 70 160 2.0
22194 x 4546 68 170 2.0*
2964 x 4603 72 160 240
2964 x 4630 66 150 2.0
2964 x 4670 72 160 20"
20774 x AT1T iz 170 240
2077A x MR736 72 160 240"
20774 x MR740 74 160 30"
TX6234 x MRTOT 68 140 3.0°
TX6234 x MR735 70 180 2.0
TX6234 x TX43 3 130 30t
TX623A x TX430 68 110 2.0
TX6234 x 77CS1 7 110 20
TX6234 x TX2536 66 10 ot
TX623A x TAMA28 72 120 3.0t
vioneer Exp. 5 70 170 2,0
> oineer Exp. 9 70 210 3.0%
oSl - 5 72 170 30"
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III INTERDISCIL LINARY COOYERATIVE RESEARCH ACTIVITIES

A.Breeding For Drought Resigtance

Our resgarch on breeding for drought resistance , thus far, was lirited
to soreening of suspected Sources of drought resistance under moisture stress
field conditions and utilizing confirmed sources in crossing with local sorghum
types. The project has been jointly undertaken with Dr. Faisal N, ali, ARG
cereal physiologist. In addition to ICRISiT Centre, genotypes for soreining
have been received from Purdue University, Texas A & M University, University
of Nebraaka and the Ethiopian Sorghum Improvement iroject. Two locaticns,
Gadambalia and £1 Obeid, with mean annual rainfall of approx. 550 m ard
350 nm, respectively have been used as testing sites for drought resistance
screening.

I'rogress made from such an empirical approach is very encouraging.
Following is a sumary of field reevaluations of suspscted sources of .rought
resistance. Our activities in intercrossing of introduced genotypes with
preflowering drought resistance and local sorghum typss known to have post
flowering drought resistance is briefly mentioned earlier in our "Breeding |
Nurseries" section,

1. Drought Tolerant Varieties Yield Trial

From screening of a large number of sorghum germplasm under moisture
stress field situations during the last 2 seasons, sorghum genotypes with
good levels of drought tolerance were identified. Following our approszoh
of field testing in drought prone sorghum growing zones, genotypes that
succeeded in making a crop when all others failed were declared drought
tolerant., A4s such we have no clear knowledge of what mechanism of drought
tolerance is actually involved.

During the 1981 crop season, 14 such genotypes were put together in
a yield triel for evaluation at Gadambalia and £1 Obeid. A randomized :omplete
block design with 2 replications in 4 row plots of 5m long each was adopted.
ilanting was done in early July at El Obeid and late July at Gadambalia
following the onset of rains at both locations.



The nursery at El Obeid had good gemination and was estsblishing well
vhen a severe drought period of 3 weeks (July 28 to August 16) proved tee'
much for the young seedlings, and as a result plant stand was very erratic
and no meaningful data could be collected.

At Gadambalia the rains started late, but the rains following planting
were good and crop emergence and establishment were thus not affected. In
spite of early stoppage of rains in September crop expression in this nursery
was very good. Table 57 provides data on the 1981 Drought Tolerant Varieties
Yield Trial. Six entri:s gave .ean grain yield higher than Safra, a good
local variety widely grown in the rainlands; the yield differences were net
statistically significant, however. Considerin; the height and maturity
differncs between the local and some of these selections, the results are
encouraging. i program is underway for intercrossing of the drought tolerant
selections with locals with the goal of identifying adepted genotypes that ure
photosynthetically efficient.

A special nmention neads to be niade of two sorghun lines - Karper 886
and 1'-898012, both identified as being drought tolerant in observation
nurseries conducted during the 1979 crop season. Since then their performance
under severe moisture situations has been very impressive. In both 1980 and
1981 crop season Karper 886 was the top yielding entry in Drought Tolsrant
Varieties Yield Trials conducted at Gadambalia. In the same trial eonducted
at Bl Obeid the same season, .=-898012 was the top yielder; and this past
season a seed increase field of I-B98012 at El Obeid yielded 1.8 tons/ha,
where almost all other things planted together failed. Below is a sumary of
the performance of these two selections at our drowsht testing sites during
the last 2 crop seasonst

Ye Location Karper 886 +=89801
= kg ﬂ local) Q(Egéb local)

1980 Gadarbalia 1866 (190) 1633 (183)
: Bl Obeid 700 (168) 2250 (540)
1981 Gadambalia 2271 (119) 2046 (107)

EL Obeid - 1833(7)
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Table 57. Results of Drought Tolerant Varieties Yield Trial - Gadambalia, 1981

Days to Ilant iercent lead Grain 100 Agron
Entry ledigree 50 % height plant yield  yield seed score Rank
Flow.  (cm)  stand (kg/ha) (kg/ha) wb ()  (1-5)

1 1-898012 65 125 115 2714 2046 2,54 2.0 3
2 YE-333 76 95 79 2M 1603 1.79 3.0 12
3 Karper 13188 70 90 115 2547 1753 2,28 3,0 9
4 Karper 414 74 100 96 2856 1762 1.63 3.0 8
5  Karper 443 67 105 91 2421 1712 3.33 2.0 10
6 15-2321 71 210 97 2572 1971 337 3.0 6
7 DI-1195 70 215 100 2797 2037 2,59 3.0 4
8 b 35-1 73 210 5 2171 1511 2,73 2,0 13
9 D-T1249 80 185 44 079 1511 2.59 2.0 14
10 D-71245 i: 150 42 2897 2111 2.38 2.0 2

11 15-10376 B 69 100 83 2296 1637 2.42 3.0 11
12 IS-418-2 B 69 115 98 2046 1428 1.86 3.0 15

13 Karper 886 7 85 76 3098 2271 2.27 2.0 1
14 Karper 1116 78 90 94 283 2004 2.27 3.0 5
15 Safra 81 195 75 2413 1904 3433 2.0 7

sd 441 1445 6,8 NS NS - - -

CV % 5-6 10.5 16.2 2308 25.4 - - -




2. Drought Tolerant Yellow Endosperm Sclections

In 1979 we iptroduced a total of 1808 accessions of Karper Yellow
Endosperm Sorghun Collection from GRU, ICRISAT for evaluation and possible use
in the Sudan. After 3 seasons of successive evaluation hoth under irrigated
and drought proine rainfed locations several useful types have been gensrated
from these accessions. iollinator parents identified from this source of
material produced one of the most clite group of experimental hybrids available
to us in the progran, Selections from this nursery have also been used as
parents in our pedigree breeding program for their grain quality and other
agronomic attributes, Sources of head-bug registance have also been identificd
from this collection of yellow endosperm lines.

n the 1980 crop season, sereening of the same nursery for drought
telerance at Gadambalia and L1 Obeid resulted in 100 elite selections (imnual
Report 1980). These were immediately utilized in a crossing program with
local rainfed sorghums to combine different mechanisms ef drought tolerance.

A further evaluation of the same 100 selegtions was undertaken during the 1981
crop ssason, again, at our drought stress locations of Gadambalia and 31 Obeid.
The trial - at Bl Obeid failed because of severe drought and some other agsociated:
problens, The nursery at Gadambalia emerged and established well and data

eoﬁld be collected accordingly, At maturity selections were made for genotypes
with good crop expression in contrast to an adapted local variety, Safra,

shich was planted on every 10th plot. Many of the entries looked adapted and
showed good crop performance, but only the most elite 30 entries were selected.
Table 50 provides agronomic data on these elite selections, These will be
included in 1982 Drought Tolerant Sorghum Varieties Yield Trial.

3« International Sorghum Drought Tolerant Qbservation Nursery

- Thig nursery consisted of 50 entries that passed preliminary sereening
foa.' droueht tolerance at ICRISAT Centre, CSH-5, and an appropriate local
variety as checks, The nursery was planted ag an observation nursery a: two
drought prone locations in the Sudan namely Gedembalia and El Obeid. 4t both
locations two row plots of 5m long each were planted to each entry.



Table 58. liost Elite Drought Resistant Karper Yellow Endo'spem
Selections - Gadambalia, 1981

1981 Accession Ne. Days to 50 % vlant height 4igron, score
1lot No. Flow, (cm) (1=5)
GD 531 GSA 1022 71 110 2.0"
GD 534 GSA 1032 A 105 3.0*
GD 538  GSai 1092 82 120 2.0"
GD 539  GSa 1122 84 090 3.0%
GD 547 GSA 1331 85 090 2.0
GD 548 GSA 1334 85 110 2.0
GD 549 GSa 1346 85 080 2.0
GD 551 854 1404 81 080 3.0*
GD 552 GSA 1413 80 19 2.0
GD 558 GSi 1530 84 110 3.0"
GD 559 GS4 1533 86 100 3.0"
GD 561 GSA 1576 80 100 2,0
GD 568 GS4 1631 80 100 3.0
GD 572  GS4 1784 84 100 2.0"
GD 575 GS4 1812 14 120 3.0%
GD 577  GSi 1880 80 10 3.0°
GD 583  GSA 1949 92 080 2.0
GD 535  GSA 2001 7 130 3.0"
GD 501 GS4 2049 83 140 2.0
GD (04  GS4 2057 80 080 2.0
GD 606  GBA 2062 70 120 2.0
GD 607 GSA 2063 2 20 3,0"
GD 609 GSA 2074 0 100 2.0
GD 613 GSA 2125 74 110 2.0
GD 614  GSa 2141 T 110 3.0"
GD 615  GSa 2149 ) 120 2.0
GD-617  GSa 2170 (& 080 3.0

GD:621 GSa 2213 89 090 2.0

GD 622 GSA 2222 'a 080 2,0
GDh 623 GBA 2226 7% 100 2.0
GD Ga4  GSA 2228 ™ 090 B Wou
GD 637 G8a 2370 83 140 2.0




Table 59 precents data on the nursery at Gadambalia. The local variety,
Safra, showed the best adaptation and gave the highest grain yield, However
entries D-71425, D-71245, D~71239, D~71278, D~71062, D~71383 and D-71267
looked well adapted as well, Many @f the entries in this nursery lodged
heavily and thus were scored poorly visually though yields were good. The
trial failed at El Obeid because of severe early Season drought.

4+ Drought Tolerant U.S, Lines Observation Nursery

Dr. Rosenow, Texas Agr. Bxp. Station, organized a nursery of drought
tolerant sorghum lines from U.S. universities in the INTSCRMIL system, for
evaluation in the Sudan. The nursery consisted of 30 lines and was grown
out at our drought tolerance testing sites -~ Gadambalia and El Qbeid - in
a non-replicated observation plots of 2 rows each 5m long., Data on days to
5 % flowering, plant height, head yield, agronomic scors and general notes
on emergence, establishment and adaptation were recorded.

Tablo 60 provides the data on the Drought Tolerant Soxghums from
INTSORMIL, At Bl Obeid, where the drought was more severe, entries TX--7000,
‘PX-7078, TrGb Resw, TX=2737, and \i' 9BR=-121 exhibited good level of drcught
tolerance, Both nurserics were also evaluated by Dr., Rosenow who came over
iﬁ November on his way back from Sorghum in the 80's Conference held a%
Hyderabad,

B. Breeding For Striga ‘Resistance

Strigs hermonthica is a major production problem in most? tho areay where
sorghun is grom. In appreciation of the severity of the problem IDRC has
been funding a project with University of Khartoum on Striga related research

_ Our projeot is involved in scresning of genotypes for tolerance to
Sbriga and their utilization in the breeding of improved sorghum genotypes.
W have developed a Striga "siok-plot" at the Gezira Research Station vhore
most of our soreoning is made, In addition, should any of our nursery be
planted inddvertently, in fields infested with Striga, selection is nade for
types with good level of tolarance, To date several lines with suspected
sources of Strigp resistance have been accumulated from various nursories,



Table 59. Results of Intermational Sorghum Drought Tolerant
Observation Nursery - Gadambalia, 1981

Days to ilant Head Grain Agren.

Entry Tedigree 50 %  height yield vield score Rank
Flow. (em) (kg/ha) (kg/ha) (1-5)
1 D-71261 84 170 3424 2187 3.0 5
2 D-T1234 89 10 470 0868 5.0 4T
3 D-T1240 84 130 2388 1336 3.0 25
4 D=T1451 95 15 1119 0651 5.0 50
5 D-T1341 87 140 1236 0701 4.0 49
6 D-71563 83 140 1837 1002 3.0 42
7 D-96019 84 160 2989 2288 3.0 4
8 D-71283 90 120 1737 0935 40 44
9 D-71196 88 10 3173 2121 3.0 6
10 D-71425 88 15 3507 2472 307 2
" D-71396 87 110 2054 1086 3.0 4
12 D-71474 86 140 2255 1510 4.0 17
13 D-T1506 84 150 2505 1359 4.0 23
14 D-T1513 80 120 2154 133 4.0 24
15 D-71245 83 170 2722 1820 30% 13
16 Safra (Lotal) 82 29 4927 3507 3.0% 1
17 0SH=5 74 140 2422 152 4.0 B
18 D-96075 87 140 1720 0919 S5eL 45
19 D-T1305 73 120 2923 0952 4.0 43
20 D~T1463 80 15 2772 1169 5.0 %
21 71464 88 150 1353 0585 5.0 51
22 8025 10 170 2989 2121 3.0 7
23 D-81680 ™ 150 2188 1253 5.0 28
24 De81406 84 170 2004 169 3.0 37
25 D=T1709 k! 110 2312 1453 4.0 22
26 D=71326 84 130 2037 1303 4,0 27
27 D>~7129 84 170 2488 1887  3.0% 12
8 D~T1253 88 150 1202 0785 4.0 35

2 D-T1395 T4 20 1933 1253 30 29



Table 59 Cont.
Days to Ilant Head Grain  agron,
Intry Iedigree 5 %  height  yleld yvield score  Rank
Flow, (em)  (kg/ha) (ke/ha)  (1=5)

» D75 B4 20 1003 1169 40 B
3 D-T1300 8 160 BO 285 W0 3
32 DeTif03 0 10 26005 1610 3.0 14
3 D122 80 140 2188 1236 4.0 3
3% D-TI218 85 1% 06 201 30t 8
B DT1¥4 84 160 2204 1503 3.4 21
6 DT1269 88 13 0701 0451 5.0 52
T D-Ti2) 88 150 1069 0752 5.0 £
B D=T1612 86 130 1870 1253 3.0 »
»  D9PD g 2By 1931 48
0 D938T 80 1 B2 13 40 2
41 D=56186 85 140 2255 1102 4.0 0
2 96074 8 40 BB 1By 30 1
43 D712 8y 1 923 271 20" 9
G DTIX0 & w0 2B 103 40 D
45  D-T1082 2 150 2238 1631 307 15
6 D102 D00 A4 1219 40 R
4 TP AR &N ¢ /5 T VAN X
8 D>MAT B5 0 uB B 300w
49  D-T136 %0 140 2104 1219 4.0 33
5 D-T1672 81 110 2188 119 40 ¥
51 D-752%0 84 160 2204 1637 3.0 16
52 DTH1T4 8 W0 1754 0919 30 48

Mean 83 148 2270 1433 37 -




Table £0.

Gadarballa, 1981

Results of Drought Tolerant Sorshum Nursery From INTSORMIL -

0

Days to 1lant Head Agron,
Entxy Tedigree 50 %  height yvield score Rank
Flow. (en) (kg /ha) (1-5)
1 BTX 623 83 110 023 2.0 5
2. TX 4% T 100 %22 3.0 7
3 BTAM 618 . 64 090 1520 4.0 20
4 Barly Hegari 61 120 1253 4.0 23
5 B 35-6 90 080 0919 5.0 . 28
6 TX~T078 67 090 3557 3.0 1
7 TX~7000 67 100 238 3.0 12
8 R-9188 7 100 1353 440 22
9 BIX 399 74 080 1737 3.0 17
10 BIX 2042 8 110 2071 3.0% 14
11 1790 E 66 080 2088 3.0 13
12 50-56-6 63 080 1620 440 18
13 R-5388 75 110 2572 3.0 8
14 THGb Resw 72 110 3173 3,0 4
15 TX~2737 0 100 397 3.0° 2
16, 20V 182 86 100 2405 3.0 11
17 S50=414~12 T0 050 2555 440 9
18 GiR-148 ° 84 090 243 4.0 10
19 Rs-610 63 10 3257 3.0 3
20 A-35 x TX 7078 68 100 2756 4,0 6
21 % 9BR-121 ' 100 0985 5.0 25
22 N 9BR-126 9 090 0935 5.0 27
23 X SBR-142 81 100 0951 5.0 26
24 N 9BR-146 82 100 1102 5.0 24
25 N JBR-226 83 090 1436 540 21
26 K $BR-272 T 150 1954 4.0 15
27 102875 81 190 0902 5.0 2
8 1044-9=2 83 110 1603 4.0 19
2 1044641 85 100 0752 5.0 X
K U 1044~75 84 100 1754 3.0 16
' Mean 74 101 3.7 -

- 1965
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including our early generation breeding nurseries, local collectiong and
introductions, Some of then have been meevaluatcd and confimed as having
tolerance to Strige. Few of them have been intercrossed with elite agronomic
types to combine Strizg tolerance with geod agronomic attribute.

Below 1 a sunmary of our activities this past season in Striga rc’ated
rgsearch. Some collaborative research undertaken with national scientists is
also bricfly disousscd.

1. Striga Tolerant Sorghum Selections Screening Nursery

In the crop season of 1980, a large collection of hybrid pollinatcr lines
wae planted in a Striga "sick-plot" for screening, .Few lines were identified
as having tolerance to Striga hemionthica. Durin? the saze season an I3
breeding nurscry was inadvertently grown in a fleld with heavy Strigs infestae

tion that covered mest of the nursery. . it harvest the nursery was scoraed
for Striga tolerance and progenies that showed Sood level of Strigza tolerance
wore selected.

During 1981 crop season, (2 sorghwn lines selected from the above two
sources were planted in a Striga "sick-plet" at Vad Medani for further
screening. The nursery was organized as a randomized completo block deaign
with 3 replications of 3 row plots each 3m long. =Emergence and establishment
of the soxghum crep as well as Striga was good. The level of Striga
infestation in our "sick-plot" was algo very cood, this season. . However the
level of infestation within replications was very unifomm in replication I,
noderately uniform in replication III and not se uniform in replication II,

Data on number of gorghum plants established, nunber of Striga plants,
and visual seore on tolerance to Striga were taken en the centre row of each
plot. Because of lack of unifomity in levels of Striga infestation arong
the ruplications, data from the nursery was not swmarized. The raw data
from the 1981 Striga tolerant selections observation nursery is presented
in Table 61. Both Drs. Vasudeva Rao and K.V. Ramaish who visited the nursery
at different times during the season suggested that the data be thus presented.
D2, -Ramgiah also helped in the evaluation of the nursery. As can be seen from
Table 61, entries identified as showing good Strigg tolerance includes
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Table 61 Cont.

Entry Iecigree iYant Count Striga Count Visual Score
No. Rep I Rep IT Rep IIT Rep I Rep IT Rep IIT Rep I Rep II Rep IIX

25 GS.i-2755 1 2 0 o Y 0 - 1 -
2% " 2799 17 18 7 B 61 o 4 5 1
27 " 2803 19 18 4 98 90 o 4 5 1
. 3] v 83 17 21 24 73 37 61 5 4 5
2 " 2842 20 20 2 68 o 0 5 1 1
» " 2896 14 16 14 81 12 127 5 4 5
31 " 299 13 26 8 14 4 o 5 3 1
32 " 291" 21 15 9 8 6 0 4 3 1
33 " P14 9 1 12 42 19 ") 5 4 1
3 " P79 15 2 63 47 ® 3 4 3
35 " 3089 15 24 13 91 0 78 5 1 5
¥ ¢ 390" 16 2 1 8 o 4 3 1 3
37 ® Y92 18 15 20 (sl 2 k ;| 5 4 5
3 v um,a* 19 22 18 Pl 21 ¥ 2 4 5
» n 3311 7 1 3 4 o] 0 1 1 1
40 " wwmq* 11 10 19 3 12 " 2 3 3
41 " 324 14 22 19 33 19 60 5 2 5
42 a 7047 8 18 1 8 25 1 4 3 2
43 Su.Cr.67:78/54 29 12 26 76 33 26 5 4 4
44 ALAD-61B 9 6 10 15 o] 16 4 1 3
45 ~6150 14 15 9 45 17 0 5 3 1
46 —6167 15 32 15 5 14 9 5 3 2
47 ~6169 16 17 18 46 34 11 5 3 3
90 £ 1q 14 15 11 o] 15 4 1 2
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Pable 61 Cont.

Bntry ielizree 21lant Count Striga Count Visual Seore

Yo. Rep I Fep II Rep III Rep I Rep II Rep III Rep I Rep II Rep III
49 AT 7 5 15 2 0 6 2 1 2
50 -6232 21 16 21 2 51 49 5 5 5
51  ALAD-6269 24 23 17 59 35 21 5 5 4
52 -6215 21 16 21 T4 91 46 5 5 5
53 ~6313 23 23 23 14 1 22 4 1 4
54 ~6323 20 8 18 17 2 8 4 3 3
5% 6328 17 22 18 28 1 13 5 1 3
56 -6337 24 12 14 ¥ 1 17 5 1 3
51 £~1696 8 3 6 15 5 4 2 2 1
58  Xarper 149 16 15 15 15 4 43 3 2 5
59 " 142 18 19 15 44 2 52 5 3 5
60 ° 4257 0 19 9 0 57 23 0 5 4
61 @GR-148 2 23 18 78 12 42 5 3 5
62  Daber 1/1/1/1 22 11 19 ¥ 6 12 4 3 4

* Lronising Entries
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Tetron, I5-534, IS-B68G, N-13, GSA-2665, GSA=2715, GSA-2991, GSA-T9,
GSA=3090, GSA=3273, GBA~3397 and ALAD-G171.

Two separate collaborative projects are underway with national sciv:..tists
as a follow=up of the Siriga soreening nursery conducted this past seasor.
at the roquest of Dr. Osman Khidir, IDRC/Suden Striga iroject at Shambat,
Khartoun, seed samples of all the entries in the nursery werc recently :ant
to their laboratory for stirulant productlon testing. At WJad Medani,
Dr. :Abdel Jsbbar, bLobagist, GRS is currently growing in pots 5 Striga
tolerant seclections and 2 suseceptible cheeks to ascertain tolerance, an:
also to study the resigtant nechanigns involved in the resistant selections.

2. Identification of a I'robable 'Striga Reistant Line

In cooperation with Western Sudan igricultural Rescarch i'roject, sorghun
nurseries were grown out for evaluation at Kaduzll in the Nuba fountai: 3
area this past season. The plot of land vhere the scrzhun nurseries wire
planted was very heavily infosted with Siriga that nmany of the entries
developed poorly. In spite of [j00d emergence and establishment earlier in
the season, crop perfomance was highly reduced because of Striga infestation.
However the nursery was observed for differences in levels of tolerance to
Striga and scores were taken accordingly. Few entrics werc identified as
showing good tolerance. The most remarkdble was the performance of untry
v=967083=1, an introduction from iurdue University, U.S.i. This entry supportec
few Strigg plants in both replications of the nursery while neighboring plots
were heavily infested; it also gave the highest yrsin yicld., This entry was
advanced on the basis of agronomic pexformance at Wad Medani the previous
geason. 4 sunmary of its performance across locations this past season
{sumarized in an earliex section) puts it as the top yiolding entry in the
trial (Table 34). In addition this entry is a tan plant type with good
evident grain quality. Further evaluation will be nade next season, hopefully,
at several locations to oonfim resistance and check for strain specifizity.



The followinz is a 1i8t of ontries that showed good levels of Striga
tolerance in murseries conducted at Kadugli, this past season:

M - 46145

M - 62641

M -~ 90362

M - 90894

M - 90350

- 9670831
= 967051
Su.Cr.35:5
Safra

3]

X

C. sreading For Inscet Resistaneg

Inscets pests of ceononic importanee in the major sorghun growing zones
of the Sudan include: Stem-borexs, shoot~fly, head-bug, and Anerican
bollworn,

Stenm borers (Sgsamia cretica and Chilo partellus) are the nost
predoninant pests of sorghun in the gountry with severz erop losses. Shoot-
fly (athorigona Soeots) is also comaonly obsexved on serghun in the rainlands
and is reported to be ef major concern in the Blue Nile :rovince., Delayed
plenting of sorghum increases the level of infestation of both sten borers and
ghootefly, and this is known to nmost farmers. But thero are always causes
for delayed planting. Headebugs (Cqlocorus sngustatus), locally known as
"4gndet", in some years results in heavy losses ef the sorghun crop. Its
oecurrence has been occasional, however, Amerlean bollworm or earworm
(Heliothus armigera), #opnonly a.metton pest uses early planted sorghw.i ags
a sacondary host. This pest is of fna,jor eoncermn to sorghun faming wder
{rrigation, mainly in the Gezira., All of these pests have been observad in

"eur gorghunm nurseries at one time or another. Customarily, any time a high
and uniform level, ef any pest is observed in our nurseries, damage is rated
and suspected sources of resistance are identified. Few crosses are also
nade involving pest resistant parents.
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In cooperation with Dr. ¥asr 21 Din Sharaf 31 Din, cereal entomelogist
at GRS, studies en ster~borers have been underway during the last 2 seasons.
A two-year study on biweekly planting of sorghum to identify timg of peak
infestation of stem borers and a survey of the kind of specles of stem borer
is still under investigation and will be reported by Dr. Nasr El Din in the
GRS Annual Report., A study on screening of genotypes that shows tolerance to
stan borers in deliberately late planted nurseries, was alsc jointly undertaken,
during the last 2 seasons, - and the result is summarized below.

1. Secreening for Sten-borer Resistance

A total of 120 stem borer tolerant selections identified from various
nurseries conducted during the 1980 crop season were reevaluated in a screening
nursery this past erop season at '/ad Medani. The nmaterlal evaluated included
early generation breeding lincs, local sorghums, and introductions identified
as showing tolerance to stem borer (Annual Report 1980).

The trial was organized in a non-replicated single row ebservation plots,
Two late planting dates (August 15th and 30th) were used to increase chances of
borer infestation, Initially the infestation level seemed low with few leaf
damage and dead-heart symptoms in both planting dates. is the season progressed,
however, damage symptons were more evident and differences in tolerance lovels
were noteds Data on number of plants with dead heart, number ef plants with
leaf damage were taken at about 45 days after planting. At harvest, number of
plants with main heads and with tiller heads were counted and data en head
yield per plot wors recorded, In addition an overall stem borer tolerance
score was also made. Table 62 lists the entries with the best visual score
rating on tolerance.
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Table 62. Rlite Stem Borer Resistant Selections From 1981 Stem Borer
Screening Nursery - Wad Medani, 1981

wB1s Nurber of ilants wth Visual score Head yield

Tlot No, Dead Leaf Main Tiller ( 4{_.5) ( g/plot)
heart damage heads heads -

5529

0 0 5 1 1.0 740
5553 0 1 19 1 1.0 1210
5557 0 2 19 1 1.0 1780
5557 0 0 12 1 1.0 1050
5572 0 3 23 1 10 1440
5574 0 1 21 0 1.0 1670
5575 0 4 13 2 1.0 990
5583 0 2 23 3 1.0 1840
5591 0 2 21 0 1.0 1540
5592 0 1 16 2 1.0 1220
5593 0 1 13 2 1.0 1130
5595 0 1 12 3 1.0 1110
5598 0 3 19 2 1.0 1760
5627 0 0 14 1 1.0 1320
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2. Sources of Head-bug Resistance

Unlike the 1980 crop season, no major incidence of head-bug attack
was observed in our nurseries at any of our test locations this past
season. However in accordance with the recemmendation of the entemclogy
Zroup during the In-House Review 1981, I examined our 1980 field books to
catalogue suspected sources of head-bug resigtance from fisld notes taken
at the time. Belew is a list ef the gntries that we identified as having
good level of head-bug resistance. liany of these entrics showsd ne damage
fron head~bug, though several bugs were sSeen on the heads - thus prosumgd
to be highly suspecgted sources of head-bug resistance.,

10ad- ! t 9 tionsg:
Souxce: SEON ~ 79 & 80
M -~ (62618
M - 90906
M - 62456
Source:  Kexper Yellow Endosperm Nursoxy:
GSA 1025 GSA 1269 GSA 1431 GSA 1592
GS4 1026 GSA 1296 GSA 143 GSA 1593
GSa 1027 GSA 1297 GSA 1479 GS., 1627
GSA 1163 GSA 1X5 GS4 1489 GSa 2182
GSA. 1166 GSA 1392 GSA 1490 GSA 2299

GSA 1221 GSA 1400 GSa 1552
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D. Breedinz for Diseage Resistance

Our disecse resistance effort so far has been mainly on charcoal
rot Ypoponhaning seolina of sorghum, Dr. Hilu Omer, Ilant Iathologist,
GRS is responsible for work on sorghum diseases. During the 1979 and
_1980 crop seasons, Dr. Hilu screened several genotypes for tolerance to
charcoal rot both under artificial inoculation at wad ledani and natural
infection ef the disease at Gadambalia. The results from these fielc
soreening exporiments were reported earlier (Annual Reports, 1979 and 1980).
During the 1981 crop season, no sereening nurseries were conducted. Instead
a8 a prelude to better unlerstand the nature of charcoal rot disease Dr. Hilu,
in collaboration with Dr. L. Mughogo, ICRISAT Sorghunm I athologist, carried
out crop management experiments both at Jad Medani and Gadambalia. In
addition the area around Kadugli, in the Nuba lLiountains was very briafly
surveyed for sorghum diseases during this past season., Below is a brief
report on these activities:

1. Effect of plant populations and moisture stress on
Incidence of charcoal rot

Two separate crép management experiments were conducted at Wad Nedani
and Gadanbalia. At Wad liedani, three different plant populations D1
(66,675 plante/ha), D, (133,350 plante/ha( and Dy (266,700 plants/ha) and
four different stress stages, viz. §, (stop irrigation when final leaf in
vhorl), 5, (stop irrigation at boot stage), s3 (stop irrigation at 50 %
flowering) and § 4( sontinuo irrigetion till physiological napurity)wore adopted
to investigate the natural incidence of charcoal rot.

Quite an array of data has been collected and all these will s
reported to Dr, Mughogo for analysis and interpretation. Locally part of
the data had been sumarized and this is presented in Table 63+ Tha data
had not been analysed statistically. wWithout prejudging the final report
much, the following points oceme on clearly from the data in Table (3:
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Teble 63s Effect of ilant Iopulations and Moisture Stress at Different
Stages of Growth on Incidence of Charcoal Rot - wad Medani,
1981,

. lant Lepulation %
Treetment Established Lodging Charcoal rot 1000 seed Grain yield
w (8) (kg /ha)

D1 89, 285 61 08 18,9 3574
8,0, 169,642 7 88 18,2 5225
Dy 226,785 80 85 18.9 4326
Mean 161,904 73 80 18,7 4375

D1 76,190 36 54 19,0 3248
5,2, 154,761 65 16 2.2 4080
D, 214,285 61 72 1848 3207
Mean 148,214 56 67 1944 3512

D 80,952 5 22 22.0 37117
9, D, 160,714 4 26 2044 3765
D, 201,190 5 21 21,3 4502
Mean 147,619 5 23 21.5 3995

D, 91,666 3 3 22.5 409

s, D, 147,023 2 2 2144 473
Dy 210,714 3 3 20.0 4552

Mean 149,999 3 3 , 21.3 4258
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1, The longer the moisture stress period, the more the incidence
of charcoal rot (% charcoal) and lodging..

2, Stresses eccurring before anthesis (S1 and Sz) are the most
critioal,

3. At critical stress levels, incidence of charcoal rot and lodging
increases with plant population..

4¢ Moigture stress was more critical than stress dug to high plant
densities,

At Gadambalia, a drought prone location, the effect of plant dengitles
D, (66,675 plants/na), D, (133, 350 plants/ha) and D, (266,700 plants/ha)
on the incidence of charcoal rot unde. netural moisture stross was
investigateds Table 64 provides a partial sumary of the data frouw this
experinent. The trial was planted in late July and altheugh tho total
ef fective precipitation of 557 rm was more than the long time average, the
distribution was poor and the noisture stress was severe as there was no
rain after mid-September. Most of the rain fell in the month ef August and
the growing season was then shorter than normal., The results presented in
(Table 64) show that at the natural moisture stress situation, there was
a high level of charcoal rot incidence and associated ledging problems., The
effeot due to differences in levels of plant densitivs is not great presumably
because even the lowest plant population of D1 was teo high for the growing
condition at Gadambalia.

Table 64. Effect of plant population on ineidence of charcoal rot
under natural moisture stress - Gadambalia, 1981

3lant Tops 9% % 100 seed  Grain yield

Troatment

TOMIETY Betablished lodging Charcoal Tob  wh (2) (ke/ha)
D, 48,888 68 617 17.8 1369
1)2 91,666 17 89 1549 1792

D3 111,666 79 92 16,6 1528
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2+ Kadugli Area - A 'hotespot' for leaf Diseases ?

In addition to our sorghum experimental murseries at Kadugli, famiers
flelds around the Kadugli Research Station were surveyed in early Decembor
by Dr, Hilu Omer and myself,

- Leaf blight (Zglminthosporiur turcicum) was the most severe in the
experimental nurseries but it was not very heavy in famers fields, Qn
the other hand heavy levels ~f infuction of anthracuese ({olletetrichun
graminicola)/aélgey leaf spot (Cercospors sorghi) were sbserved on the local
sorghums in several fislds, In fields of a pure stand of a single looal
variety a uniform infection of only one pathogen eould be seen, In additien
to the leaf diseases snuts particularly covered kernel smut (Sphanelothacg
sorghifore also wide spread. In general this area, as ebserved during this
past season, looked liks it night be a hot-gpot for various leaf diseases.
It is, therefore, proposed thet screening against leaf digeases be initiated
at Kadugli, Initially perhaps a set of the ICRISAT Leaf Disease Nursery will
be requested.

E. Agronomic Trials

1. BEffect of Nitrogen and Ilant ropulation on local and
improved sorghum cultivars

Dr. Falsal M. 4li, Cereal ihyslologist at GRS carried out two simjlar
experiments this past season on the effect of nitrogen fertilizatien and
plant population on promising sorghum cultivars at Jad Medani (undexr
irrigation) and Gadambalia (rainfed).

. . For the experiment under irrigation, three cultivars namely (a) Dwarf
Vhite Milo (local) (b) CSH-5 and (c) M-62641 were tested in the presence
(2N) and absence (ON) of nitrogen fertilization at two plant pepulations
R, (70,000 plants/feddan) and R, (42,000 plants/feddan). The treatments
were randomized in a factorial experiment with four replications.
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Data on head yield, straw yleld, weight per head, number of seeds per
head, and 1000 seed weight were recorded. The details of this experinent
will be fully discussed and presented by Dry Faisal in the forthcoming GRS
Anmual Report. In this report data on grain yield has been analyzed and
presented in Table (5.

The results showed that the ocultivar effects were highly signifieant
(2 = 0.,001) while other main effacts and interactiong were not significant.
The application of 2V resulted in a significant incroase in yield (40 %)
over the control (ON). In addition, overall treatments, CSH=5 and M=62641,
which were not significantly differont from each other, outyielded the locel

variety by 45 and 44 percent respectively.

The experiment at Gadambalia could net be presented in this repoert, for
the data was still under analysis at the timo this repert was written up.

Table 65. Effeets of Nitrogen and lant i opulation on Grain Yield
*
(kg/fed.) ef Irrigated Sorghum Cultivars.

‘l**

Levels of N ON a

Tlant Topulation Fl1 R2 Mean R1 R2 Mean Mean

Varieties SEe _"_‘ 14902
& 662 1145 904 1287 1192 1240 10712 a
B 1249 1482 1217 1799 2109 1554 1585 b
c 1234 1529 1382 1800 1614 1707 1544 b

Moan 1048 1285 1167 ¢ 1629 163 1634 4 1400

SeEe % 74,6
* 1 Feddan = 4200 M° '

#* 2N = 85.8 kg N per hectars.

ylant I tion Me
R1 = 138 e
R2 = 1462 ¢

S.E. 4+ 60.9
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IV 1981/82 OFF-SEASON SORGHUM RESEARCH ACTIVITIES

The bulk of the sorghum research activity during the current off-sesson
is concentrated on increasing seed of experimental hybrids at various stcges
of evaluation in the program.

1.

2.

3.

54

6e

Three most promising hybrids: Tx 6234 x Sw.Cr.54118/17, Tx 6231 x
Su.Cr,36380/70 and Tx 6234 x Kaxper 1597 have been identificd in
field evaluation during the last 3 seasons, Large quantities cf
seed af these hybrids will be increased for on-fam trial in tha

crop season of 1982,

Seeds of forty hybrids identified as being elite will be incre-sed
for multilocational yield trial noxt season as 1982 Elite
Experimental Hybrids.

Out of over 1500 new experimental hybrids evaluated this past reason,
125 were selected from evaluation ut .Jad Medani and Gadambalia.

Seed of these will be resynthesized for evaluation as 1982 Selected
Sor¢ghun Zxperinental Hybrid I reliminary Yield Trial.

Two hundred new pollinator lines selected ualnly out of F4 prozenics
of (Local x Introduced) intercrosses in the program will be test-
crossed onto ‘3 established female lines = Tx 6234, 20774 and 2974
The resultant hybrids will be evaluated during the crop season of
1982.

Twenty nine new female ( A lines) introductions will be test-crossed
with an established pollinator line - Su.Cr.54118/17; and resulting
hybrids will be evaluated in sumer 1982.

A total of two hundred and fifty three F1 varletal crosses (local x
introduction) will be selfed and advanced during the off-season for
F2 evaluation next crop season.



Te¢ Twenty seven elite varieties selected Irom various trials and

8.,

nurseries during the 1981 crop season will be increased for multi-
locational Elite Varieties Yield Trial in the 1982 crop season.

Seed increases of the most pronising varieties M-90950 and M-62641
will be made for on-famm trial in 1982.
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Appencix IT. List of Serghum Trials and Nurseries Conducted in Hainy Season of 1981

'rial/Hursery Source of No. of Rep/Design ilot Size Locations
rateri -l entrize Rows x Leaugth
I 3reeding Nurseries:
1. Crossing Block Wad riedani W
(Blite Introd.x Elite Locals) i 7x7
(Dreught Tcl. Intrcd.x
Drcught i'cl. Locals) i 100 x 5
(Elite B.Lines x Local R.lines) w 5 x6
2. F2 Lopulations " 178 1 5 x 12;m W, GD
3. F3 iroscnies w 130  1/Running 1x 5 WM, GD
check
l. P, irogeries i 1270 1/Running 1 x 5 ™, GD, OBD, AGD
check )
5. PS Jrosciizs E 400 1/Running 1 x 5n Ei
cueck

-

II  !:w lceal Collections (1500

N
(o)
o
-
-
]
wn
i
B
.
2
o

III Vgrietal Triagls and Nurseriis:

1. 1661 Zlite fors. Yar. Yisld Prial @ 25  4/RCBD 4 x 5o W@, GD, OBD,AGD,
KDG
2. 121 Sclactzd Ser.;. Varlrelield
Tiial " 50 2/RCBD 3x 5m ©31,GD,0BD, ACD,KDG
3. 1¢20 Yeal Selecticus i 210 1/Running 1 x 5 ,GD, 03D, i6D,KDG
checliz
4o ICAISAP Sorg. Var. Trisl 25 2/RCBD 4 x 5m Wi,GD
5. Scrghun Elite i rogeny Cus.
Hursery-1961 " 48 1 2x 5n WM, GD
5. Int. Sorz. Trel.Yield Trial-T g 25 1 Sm” WM, GD
7. Int. Sorg. irel.Yield Trial-II i 27 1 2x S5m W, GD -
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