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AGRONOMY

As construction of the road across the swamp to the new Agronomy Research
Station vas delayed, most of the agronomy trials were put out at Telo, approxi-
rately 20 km north with a few at Elafin, about 35 km northeast by road from the
AlC/ISARP zompound, Some legqume and grass forage trials were started on the new
acronomy research area. Trials of all three areas were on vertisols, In addite
icn, two groundnut trials and a millet trial were put out on coarse textured,

fcouslope soils within the ARC,WSARP compound,

Larnd at Telo and the ARC/WSARP compound (Saraaf) was plowed with an old

d=disc plow and later smoothed by dragging with a heavy chain and tool bar. The

il whcel of the nlow was missing so the plow followed at an angle leaving many
L iilations that were impossible to completely remove with the chain and toolbar,
“ra end result was not an ideal seedbed., Furrows were then made at Telo and the
Saraaf with old cultivator shanks attached to a tractor mounted toolbar, Although
tlis was somewhat faster and better than making furrows with a stick, it was still
for from ideal, The land at Elafin was plowed and smoothed with GTZ/NMAC equip-
rment, There was no mechanized land preparation for the forage trials on the Ag-

ronomy Pesearch Station,

Rainfall data for the four sites (Telo, Elafin, Agronomy Research Station,
and the ARC/WSARP compound) are shown in Table 1., Nonuniform distribution of raine
tall among the four locations is very obvious, No effective precipitation occured
at Telo from July 24 until Auqust 8, a littls over two weeks, After September 15
rainfall at Telo and Blafin was considerably below normal,

Sorghum

Thirteen separate sorghum trials were put out in 1983, 11 at Telo and 2 at
Elafin., Two trials involved response to fertilizer, 1 was an evaluation of local
collections, 3 were primarily concerned with resistance to leaf diseases, 2 with

resistance to Strilga, and 5 wera evaluations of new lines, hybrids, or varieties,

Shortly after emergence, all trials at Telo were set back by an attack of
shoot fly. At the end of the season the rains stopped early and all trials were
subjected to severe moisture stress from late September onward. Consequently,

long duration varieties never matured,

A. local sorghum collection evaluation trial
1, Objective: to compare the performances of several local collections of

dura with improved varieties, -



Table 1,

@ainr.1l distribution during

e four wont::

July 2uaust Sentenber Cctoler
D . ' - Agron, Agron,
Telo Elafin Saraar Telo El:fin Saraas Telo Dlafin Saraal fars Telo Elafin Saraar farm*
1 1,3 4,5
2 1,5 9,0 2,0
3 .10,8 4,0 13,3
4 3.0 £,.0
5 26,0 27,7 9,5 2,6 1.4
6 2,0 69,1 75.0 3.5
7 1.5 1,5 18,0 10,0 1,0
8
9 8,0 0.7
10 2,1 14,6 8,0 Ge7 3,0
11 16.0 12,5 25,0
12 29,0 12,5 16,0
13 29,4
14 48,0 106,0 13,5 17.0
15 43,0 28,2 19,4
le 37.0 6,0
17 40,0 36,0 1.0
13 27,0
19
20 1,0 11,0
21 16,0 3.5 25,7 14,0
22 8,0 30,2 7.0 2,5 16,0
23 26,0 19,5 6,1 15,5
24 32,4 6,8 1.0
25 1.0
26 1.3
27 1.0 11.5 4,0 15,0 1,0
28 2,5 18,6 7.0
29 4,1 4,0
30 8.0 36,0
31
Total 95,1 114,7 39,3 157,0 219,8 183,0 71,0 55,9 133,4 160,0 21,5 16,6 49,0 8,5
Kadugli long 139 172 139 75

time average

* Rain gauge not installed until September 1,



2,

3.

Procedurs

Sixteen lcecal varieties collected from the Nuba Mountain Region, based
on general appearance in the field and/or their performances from previous
trials, were selected for this year's trial at Telo, Improved varieties
chosen for comparison were Gadam el Hamam, Dabar, and an improved Sudan
grass, Seeds were distributed in excess at the bottom of a small furrow
and plants later thinned to approximately 10 cm in the row,

Exparimental design: RCB Within row spacingl.l plant/10 cm
No, of reps,: 4 Gross plot area: 16,8 m?

No., of rows/plots 4 Net plot areas 6 m2

Row lengths 7 m Planned populations 70,000/f

Row svacings 60 em

Planted: 16 July 1st weeding: 22 Auqust
Emerged: 21 July 2nd weeding: 11 September
Thinned: 13 Auqust Harvest: 2 Novi.aber
Rasults

None of the local vﬁrieties matured before soil water became depleted,
Only the two shorter duration, improved varieties and Sudan grass produced
uny seed, Forage yields were taken from five meters of the two center rows
of each plet and the data are shown in Table 2,

As would be expected the local, taller varietias produced approximately
twice as much forage as the two improved varieties and the Sudan grass, an
important factor to consider by those farmers who have a number of cattle

- to carry over the extrema dry season,

3. Pesponse of several sorghum lines to fertilizer

1.

Objective: to evaluate the response of several improved sorghum lines and
a local variety to moderate application of fertilizer,

Procedure

Four crosses from ARC that performad well the previous season, an ime
broved variety (Gadam el Hamam), and a local selection (Xuri) were grown
at Telo without any fertilizer and with a single application rate of 40=40-0,
Seed was distributed in excess in furrows and later plants thinned to appro:x-

imitely 10 em,

A weighed quantity of triple superphosphate (46%) equivalent to an :5



Toble 2 4 Local sorghum collection trial « stdver yields. Xadugli, 1983

kg/6m2
ReI R=II ReIIX R=IV Ava, kqg/ha ka/f

Kuxi 298 4,45 2,60 3495 4,05 3,76 6267 2632
Kulum 283 1.65 2,85 2,50 3.60 2,65 4417 1855
Kuri 293 1,90 2,90 3,15 3,50 2,86 4767 2002
Kuxi 292 3,10 3.00 2420 3,70 3,00 . 5000 2100
Tabrero 287 1,50 2.8 3420 3,10 2,65 4417 1855
Kuri 232 1,70 2,30 3.,10 3,25 2,59 4317 = 1813
Furi 290 3470 2,05 2,60 2,80 2,79 4650 1953
Forjago 280 2,65 1,30 2,85 2,60 2,35 3917 1645
Korgl 279 2420 3.70 3.55 2,60 3,01 5017 2107
Xuri 294 1,50 1,60 2,70 2,90 2,18 3633 1526
Sudan grass 1.00 0.65 1,20 0,60 0,86 1433 602
Lugago 285 1,80 2,10 ° 4,25 3,30 2,86 4767 2002
Gadam &l Hamam 1,45 0.90 1,70 1,40 1,36 2267 952
Forjago 284 3.20 3,35 4,15 2,75 3.36 5600 2352
Forjago 281 2,90 2,20 3405 2,50 2,66 4433 1862
Babar 1,20 1,70 1,15 1,30 1,34 2233 938
Sabag el Garad 286 3,10 1,65 4,10 4,85 3,43 5717 2401
Kuri 291 1,35 2,20 3620 2.85 2,40 4000 1680
Kuri 289 2620 36035 310 310 2,94 4900 2058
CoeVs 25%

LSD 0,89




application rate of 40 kg ons/ha was distributed in each row with the seed
belore covering with soil., A weighed quantity of urea (46%) equivalent to
an application rate of 40 kg N/ha was sidedressed along each row approximately

one month after planting,

Experimental design: RCB Within row spacings 1 plant/10 cm
No, of reps.s 4 Gross plot areas 16,8 mz
o. of rows/plot: 4 Net plot areai 6 m2

Row length: 7 m Planned population: 70,000/f
Row spacing: 60 em '

Planted: 16 July 1st weedings 22 August
Emerged: 21 July 2nd weeding: 11 September
Thinned: 13 August Harvest: 29 October

Sidedressedt 16 Auqust

3, Results

Yield data and plant heights at two dates are shown in Table 3. The
long duration, local collection (Kuri) did not mature befcre the availabla
501l water became depleted so was not included in analyzing yield data,
For the other five varieties the yield of each was approximately doubled
ly the fertilizer treatment, Yield differences between varieties and the
variety x fertilizer interaction were not statistically significant, The
local collection exhibited marked differences in plant height due to the
Zfertilizer even though it failed to produca grain, Considerable differ-
ences in growth appeared before sidedressing with urea which was evident

of a marked response from phosphorus,

Ce Hésponsc of an improved sorghum variety to several rates of nitrogen and
phosphorus on a Nuba Mountain vertisol,
1, Objectivet to determine to what extent sorghum ylelds are limited by ine
adequate levels of N and P and to determine if low to moderate amounts of
N and P can be economically applied to sorghum in the Nuba Mountain area,

2, Procedure
Gadam el Hamam, a short duration, high vielding, improved variety was
selected for the study at Telo, Although it is not grown very widely by

traditional farmers it is griuwn on several of the mechanized schemes,

The experiment was a factorial with rates of 0, 20, 40, and 60 kg of
4 ard P,0;/ha, Seed was distributed in excess in furrows and plants were /
later thinned to approximately 10 cm, A welghed quantity of triple superw



Table 3 o Response of severil sorghum lines to “ertilizer, iadugli, 1983

grain yield

: 2

qr/ém plant height = em
Line R-T R=-II R=-III R-TV Avqg, kg/ha ka/f Audg, 30 maturity
40-40-0
40:216 989,5 892,5 1526,5 619,5 1057.0 1762 740 119 134
35:38 154;15.0 738,0 1033.0 893,0 1052.3 1753 736 107 135
34114 910,2 796,0 962,5 1060,5 977.,3 .  le28 684 112 133
493513 591,0 951,0 1354,0 939,5 958,9 1598 671 114 134
G.H, 469,0 898,5 980,5 997.5 836,.,4 1393 585 115 120
Kuri did not mature _ 132 170
0-0-0
35338 776,5 409,5 619,1 587,.5 598,2 997 419 64 127
40:216 725,C 716,5 431,0 409,5 570.5 952 400 73 123
49:513 313.° 924,5 338,0 309,0 471 .3 785 330 64 121
34314 497,.0 571,0 320,5 405,.5 448,5 748 314 . 66 123
G.H, 417,.,0 402,5 297,5 199,5 32%,1 548 230 70 111
Kuri did not mature ' 70 120
CJVe. 33% 10s 7%

LsD 351,0 13 13




3.

phosphate (46%) eguivalent to the desired application rate was distribited
with the seed in each row before covering with soil, A weighed quantity of
urca (46%) equivalent to the desired application rate was sidedressed along

each row anproximately one month after planting,

Experimental design: RCB: Within row spacings 1 plant/l0 cm
No, of reps.: 4 Gross plot arcea: 16,8 m2

Mo, of rows/plot: 4 Net plot area: 6 m2

Row length: 7 m Planned population: 70,000/f

Fow spacing: 60 em

Planted: 19 July lst weeding: 22 Augqust
Emerged:s 23 July ‘ 2nd weeding: 1l September
Thinned: 13 August Harvest: 31 October

Sidedressed: 16 Augqust

fesults:

Yield data and avarage number of days to maturity are shown in Table 4,
The overall fertilizer effect was highly significant, All treatments with
only phosphorus were significantly greater than the untreated contrel, but
none of the treatments with only nitrogen were significantly different from
the control, In fact, treatments which did not include phosphorus were
affected much more with anthracnose than other treatments, In this experie=
‘vnt nitrogen with phosphorus did not increase vields significantly, How=-
wver the coefficlent of variation is quite large requiring large differences
for significance so one can not say from this one experiment tlat nitrogen
i5 not necessary, Yields were not high for fertilized sorghum because of
severe moisture stress at maturation, Nevertheless, the experiment indie
cates it is likely that low available soil phosphorus is limiting sorghum
yields and probably yields of other crops as well,

The fertilizer treatments had no effect on stover yields but had a
highly significant effect on number of days to maturity, 1In general, phos=-
phorus tended to delay maturity slightly,

To further substantiate this response to phosphorus, a nonreplicated
mini-trial was planted on Auqust 31 at the Agronomy Research Station on
land that had been cropped continuously to sorghum for several years,
Treatments consisted of 0e0=0, 40=0-0, 0-40~0, and 40=40=0, It was recog-
nized from the beginning that because of this lats planting the sorghum
would probably never mature even in a normal year, Again, the phosphorus
application produced a marked difference in plant growth with very little



Tabla 4. Response of an improved sorghum variety to several rates of nitrogein and phosphorus, Kadugli, 1983

grain yicld

9;/6m2 Stover Gigs

Treatumnt R-I R~-II R-IIX R=IV AVJ, Ka/ha kq/f kg/f mturicy
40~40-0 515,4 925,5 1231 .4 722,3 848,7 1414,5 5941 4250 87
60=40-0 765,.3 651,.3 1180,0 733.7 832;6 1387.7 582,8 4604 88
60~60--0 738,5 716,.8 946 .8 925,7 832,0 1386,7 582,.,4 44138 86
40=60=0 1092,.9 953,.4 765.4 501,7 828,4 1380,7 579.9 4250 86
20=50=0 767.8 672,2 1002,4 635,3 769,4 " 1282,3 538,6 4333 87
20=20=0 813,0 776.0 932,.8 501,9 755,9 1259,8 529,1 4104 89
20=40=0 882,4 556,.5 813.8 710,9 740,9 1234,.8 518,56 4313 88
0-~40-0 618,7 763,0 1023,8 . 543,8 737,3 1228,8 516,1 4708 88
0=60-~-0 579.5 387.4 1124,0 590,1 670.3 1117,2 469,2 4271 88
0-20-0 607,5 840,.4 517,1 686,3 662,8 1104,7 464,0 3583 89
60-20-0 568,7 745,0 617,4 574,9 626,.5 1044,2 438,.6 4592 88
40=20=0 503,0 v 379,.4 620,5 471 ,7 493,7 B22,8 345,6 4188 88
60= 0=0 328,6 350,5 310,5 370,5 340,1 566 ,8 238,11 . 3750 89
0= 0-0 346,2 226,6 337,3 405.8 329,0 548,5 230,.4 3458 94
20~ 0=0 301.3 217.4 408,9 303.8 307,9 513,2 215,85 3354 91
40-~ 00 324,.8 124.5 248,1 327,2 256,2 427,0 179,.3 2917 96
C.V, 26% 10% 3%

Lsp 223,2 ns 4




response to nitrogen,

D. Sudan national sorghum variety trial
L, Objective: to evaluate promising new varieties under Nuba Mountain

conditions,

2, Procedure
Twenty-four varieties from ARC/ICRISAT were evaluated on a eracking
clay soil at Telo, Seaeds were dropped in hills spaced 20 cm avart in a

furrow,
Experimental designi RCB dithin row spacing: 1 plant/20 cm
No, of repse: 3 Gross plot area: 15,0 m2
Hoe of rows/plots 4 Net plot areas 7,5 m2
Row lengths 5 m Planned populations 28,000/f
Row spacingt 75 em
Planted: 21 July ' 1st weeding: 24 August
Emerged: 25 July 2nd weeding: 12 September
Thinned: 13 Augqust Harvest: 30 October
3. Results

Yield, days to flowering, and plant height data are shown in Table 5,
ficld and days to flowering differences were highly significant ranging
Zrom 120 to 442 kg/f for yields and 63 to 83 days to flowering,

2. S3Sudan national sorghum hybrid trial
1, Objective: to evaluate promising hybrids under Nuba Mountain conditions,

2. >Procedure:
Twenty=-four lines from ARC/ICRISAT were evaluated on cracking clay
s0il at Telo, Seeds were dropped in hills spaced 20 cm apart in the row,

IZxperimental design: RCB Within row spacing: 1 plant/20 ¢cm
Mo, of reps.f 3 Gross plot area: 15,0 m2

“o, of rows/plot: 4 Net plot area: 7,5 m2

Row length: 5 m Planned population: 28,000/f

Aow spacing: 7% em

Planted: 21 July Thinned: 15 August
Umerged: 25 July 2nd weeding: 26 August
list weeding: 14 Auqgust Harvestt: 30 October



" 'Taple 5 o National sorghum varicty trial, Kadugli, 1983

yield

gr/7,5m2 d2§s plant
Pcdinree P~I R=JI R=I1I kg/ha kqg/f flower ht,-cm
Su Cr 35:20 1040.5 991,0 335,8 1052 442 67 113
S5u Cr 40:36 lo32,0 612.0 677.,0 1032 433 63 137
Su Cr 3515 944,.,0 285,5 819,5 911 382 75 111
Su Cr S51:16 €63,5 747,0 621.,3 903 379 72 112
3u Cr 40:36 893.5 520,5 552,5 874 367 64 127
Su Cr 43:33 731.5 421,5 632,5 ‘94 323 74 120
Su Cr 54:42 72,0 488,0 550,2 773 327 72 119
Debar 1/1 656,0 5569.5 463,43 751 315 76 108
Saiem 2l Hamam 638,5 573.0 437,0 733 308 75 106
Su Cr 54:36 662,0 55345 336,5 712 299 76 128
M - 91362 603,.0 473.8 403,.,4 658 276 77 108
P - 957083 531,0 563,0 379.0 655 275 75 127
GEN = 5580 392,5 546,0 418.3 603 253 76 113
M - 62641 583,0 546,0 192,.3 587 247 76 131
M - 53594 680,2 310.4 171.5 517 217 78 115
GSA - 5552 366,1 337.5 451,0 513 216 8L 109
GEA -~ 5548 523.4 267,9 288,5 482 202 83 111
Su Cr 36181 262,5 255,5 557,.0 478 201 75 105
GSA - 5528 ' 8,9 387.0 279,7 438 184 83 lo1
M - 90393 271,0 256,5 403,9 414 174 83 lo7
M - 39335 494,0 183.5 226,9 402 139 79 1ol
M < 90404 329,5 364,0 179,2 388 163 78 106
M - 90950 244,0 170,2 321,0 327 137 aL 100
SFv - 138 244,0 233.1 165,.2 285 120 79 125
C,Vv. 32% 8% 10%
LSD 135 10 19

10



ED

Fesults

Yield, days to flowering, and plant height data are shown in Table 6.
Although average yields ranged from 314 to 613 kg/f the differences were
not significant because of wide variation within lines, Yields are good
for the plant population used and the fact that the plants werxe subjected

to severe fwisture stress during maturation,

s Striga resistance trials (jointly with IDRC and ARC)

1.

3.

Objective: to evaluate resistance of several sorghum lines to Strica sp.

Procedure:

Two tr.als were conducted in 1983 at Elafin where Striga infestion is
extremely heavy, The land was plowed and smoothed by GTZ/NMAC equipment,*
Three to 4 seeds were dropped in hills spaced 20 cm apart in the row, later
these were thinned to 1 plant/hill,

Besides yileld of grain, observations ccmmon to both trials included:
tlays (after planting) to emergence of Striga, number of Striga plants in two
conter rows 10 weeks after planting, nunber of days to flowering (number of
days from emergence until 50% of sorghum piants are at antheses), number of
sorghum plants in 2 center rows at flowering, and average height of five
plants selacted at random from two center rows at flowering, Normal weeding
was carried out the first month but no weeding thereafter so that emerging
Striga plants would not be destroyed,

Experimental designi RCB Within row spacings 1 plant/20 em
Hoo Of repse: 3 Gross plot ares: 12,8 mz
No. of rows/piot: 4 Net plct area: 6,4 mz

- Row lengths 4 m Planned populations 26,250/f

Row spacing: 80 cm

Planted: 20 July Thinned 14 August
Bmerged: 25 July 2nd weeding: 16 August
lst weeding: 3 Auqust Harvests 4 November
Rasults

as Striga project experiment No, 1,
Twenty five entries were evaluated, Dabara-l was included three
times at equally spaced interwvals throughcut each of the three blocks
as a check on tha natural distribution of Striga in the soil,

Yield and other pertinent data are shown in Table 7. Although the

\



Table 6 , WNational sorghum hybrid trial, Kadugli, 1983

yvield

g:/7.5m2 dzzs plant
Pediqree ReT R=I1 R=IIX Kkgq/ha kg/f flower ht,=-cm
295AXS5uCr 67:93/18 1112,5 1061,3 1134,5 1470 618 n 138
354066AKSuCr 51:32/28 1213,3 1l0.42,5 902,0 1406 590 70 142
29%5AXA637 1218,0 1013,4 789,0 1342 564 73 148
295AXA653 1037,0 985,0 909,5 1}03 547 74 123
6233XM36091 1244,.6 8732,.5 688,0 1247 524 73 140
295AXA672 ’ 877.5 1123,5 777.5 1235 519 74 141
295AXA1052 757.2 1435,5 581,5 1233 518 73 134
%2 3AXA-6011 ~ 1104,5 658,0 925,5 1195 502 74 150
299412642 913.2 8l4¢5 931.0 1182 496 72 138
623AXCr 67:11/9 843,7 1083,5 711.5 1173 493 68 129
22193XCr 4333726 944,5 711,2 903,1 1137 478 65 120
2945AXA608 549,5 1407,.5 593,5 1134 476 72 134
523aKXarper 551 470,0 1182,.8 685,5 1039 436 73 114
623AX MR-727 682,5 796,0 859,5 10392 436 73 134
AOXL1XCr 4133/26 913.0 605,8 818,0 1039 436 65 113
Hagecn Dura #1 857,0 863,0 595,5 1029 432 74 119
295AX M36232 1077.5 514.0 645,5 994 418 74 139
623AX77Cr 766 704,3 673,3 668,5 909 382 74 113
2077AX A752 622,5 898,0 429,5 867 364 74 140
296AX A629 620,45 391.,0 920,.5 859 361 74 1lle6
2077AXA727 426,5 793,45 604,5 811 341 76 128
296AXA611 445,.5 604,5 771.0° 809 340 74 134
6230X (Cr 65:30/27XE35-1)-6-2-3 542.0 625,0 558,3 767 322 74 127
623AX (EC64734XE35=] ) =6-2-3 458.0 742,5 489,0 751 315 72 118
C.V. 27% 5% 10%
LSD ns 5 22




coeffecient of variation is high there were significant variatal yvield
differences, In fact, all data listed showed significant varietal dif=
ferences with the exception of number of Striga plants, The inherent
natural variation of Striga was very great as shown by the extreme var-
iation in Striga plants associated with the Dabar-l treatment,

b, Striga project experiment lo. 2,
Eight entries that have shown some resistance to Strica in previous
trials were further evaluated, Yield and other pertinent data are shown
in Table 8,

Only days to Striga emergence, days to flowering, and plant height
showed significant varietal differences, The excessive coeffecient of
variation for number of Striga plants indicate extreme natural variation
of Striga population over the experimental area,

3o Cthar sorghum trialsg
The ARC/ICRISAT advanced sorghum breeding lines trial (64 entries) planted
on 26 July and the elite sorghum variety trial (20 entries) and the elite SOr~
ghura hybrid trial (20 entries), both planted on 27 July at Telo had very poor
stands a5 a result of an extended dry period shortly after planting, No yields
were taken, only some agronomic data which have been forwarded to ARC/ICRISAT
and will not be included in this report,

Data from the international sorghum disease and insect trial (30 entries),
the sorghum leaf disease reaction-variability trial (40 entries), and th2 inter-
national leaf disease observation nursery trial (30 entries) have been sent to
the rnspective organizations and will not be included in this report,

Soybean

A« Screening soylhean varieties for Southern Kordofan

Querall objectives: to evaluate under Southern Kordofan conditions the more
promising lines of soybeans from the International Soybean Program (INTSOY);
the \sian Soyocean Bvaluation Trial from AVRDC, Taiwan; and freely nodulating

{(promizcuous) lines from TIITSOY and IITA, Jigeria,

1, International soybecan variety evaluation experiment (ISVEX), INTSOY
1. Procedure
The trial consisted of 16 varieties on a vertisol at Telo, Inoc-

ulation was by distributing the inoculum over the seeds in the furrow "

\/


http:ARC/ICRI.ST

Table 7, Striga project, experiment No, 1, Kadugli, 1983

32 & o
28 4 3 .z @
grain yield C 5 W 3 21 o2
9x/6.4 ° o% . 5 of 5%
sh 2 % 48 28

Pedigree Rl R=2  R=3 kq/ha kq/f -

81W029 492 287 333 579 243 45 56 37 80 119
FXMN=17 540 233 298 558 234 41 92 38 77 156
91 P=q442 522 283 179 513 215 43 95 39 80 126
Kasrala 533 270 176 510 214 40 92 39 57 155
T0=7349 297 188 408 465 195 41 62 s 76 is59
Karkatib 277 276 183 383 lel 47 50 36 8l 87
Safra 284 223 225 381 160 43 120 35 87 133
F#N<32 350 130 205 357 150 39 83 39 84 142
N-12 441 145 99 357 150 42 77 38 89 131
FXtli=q4] 190 197 240 327 137 46 73 39 83 134
I8-7129 342 204 51 311 131 40 157 34 80 127
IS-9985 208 122 245 300 126 42 1c2 36 89 112
Korakolo 257 167 117 282 118 B 141 32 86 143
IS-42142 222 159 117 280 118 35 113 35 80 134
I1S-56413 202 51 201 236 99 38 107 32 82 96
I5-7162 262 92 73 222 93 44 137 34 77 87
P-967083 213 102 38 184 77 46 70 39 89 121
Dahar-l 198 32 65 154 65 40 165 32 89 1086
IS-727) - - 95 148 62 36 182 k) § 91 87
Dabay=-l 166 - 17 95 40 39 140 29 89 94
Dabar=1 85 41 14 73 ki § 40 168 32 90 98
Dohbs 26 52 50 67 28 45 76 35 90 117
Waraah 3l 19 2 27 11 36 114 18 86 120
Fet~Fikak - - - - - 42 163 35 - 122
Taqgarib - - - - - 36 139 16 9l 96
Elbieda - - - - - 41 137 35 - 118
I5=7913 - - - - - 38 154 38 76 103
C.V, 40% 7% 49% 17 4% 12
LSD 82 5 ns 9 5 22

14



Table 8 . Striga project, experiment No, 2, Kadugli, 1983

ol B
e E\ -;: o)
] E & g o =]
> 0 0 n 2] 0
) u 0 A i
grain vield o 8 g " PN o ﬁ
2 [l [~ 7] g [~3 )]
qr/6.4 m Sy 4 S &3 8%
© 0 Z o T 4 [
Pecdigree R=1 Re2 R«3 kg/ha kq/f
Dabar=l 550 944 856 1223 514 46 16 53 79 138
FXl-32 572 849 835 1175 494 62 5 47 73 153
N=13 S50 593 699 959 403 51 2 54 77 190
15-9830 461 778 521 917 385 44 15 47 57 169
SRN=39 564 278 809 859 361 57 4 46 78 112
Fet, Iriana 632 438 576 858 360 39 10 47 80 175
Tetron 318 555 489 709 298 51 6 52 87 i91

Gadam el tHamam 385 557 102 544 228 42 70 46 82 119

C.V. ' 30% 14y 1828 9% 33 7%
L3D ns 12 ns ns 3 20
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before covering with soil, Several sprayings of malathion were required
to control blister beetle,

Experirental design: RCB Within row spacings 1 plant/S cm
No, of mps.t 4 Gross plot area: 12,0 mz

o, of rows/plot: 4 Net plot areas 6,0 m2

Row length: 5 m Planned population: 140,000/f

Row sracing:s 60 em

Planted: 5 July lst weeding: 20 August
Emergeds: 15 July 2nd weedings 8 Soi:tember
Thinned: 11 Augqust Harvest: 6 to 20 October
Results

Yield, plant height, days to maturity, and number of pods/plant
data are shown in Table 9, Yialds were extremely low primarily due to
severe moisture stress during pod filling stages and to low available
phosphorus in the soil, Plants of none of the varieties reached an ave
erage height of 40 cm, Although yields varied from 94 to 159 kg/f the
differences were not significant due to large variations within varieties,
Siagnificant variety differences were obtained for average plant height
and days to maturity,

2, Asian soybean evaluation trial (ASET), AVRDC

A

be

Procedure

Twelve lines from the Aslan Vegetable Research and Development
Center, Taiwan, wers evaluated on a vertisol at Telo, Inoculum was dise
tributed over the seeds in the furrow before covering with soil, Sev-
eral sprayings of malathion were requirad to control blister beetle,

Zxrerimental design: RCB Within row spacings 1 plant/5 cm
Mo, of repse: 4 Gross plot areas 14,4 m2

Mo, of rows/plot: 4 Net plot area: 6,0 mz

Row lengtht 6 m Planned population: 140,000/f

Row spacing: 60 cm

Planted: 6 July 1st weeding: 20 August
Zmerged: 21 July 2nd weeding: 3 September
Thinned: 11 August Harvested: 6 to 20 October
Pesults

Yield, days to maturity, plant height, and number of pods/plant
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“able 9 ., International scyboan variety evaluatiocn experiment {INTSOY), ¥zdugli, 1983
grain vield

e g
Variaty R-I R-IT R-IYI R-IV Avq, ka/ha ka/f mturity cm plant
ICA-L-124 190 135 150 435 227,5 379 159 101 kil 11
BM~2 190 245 175 225 208,8 348 146 92 28 10
EGSY-91.7 165 190 225 250 207,.5 346 145 92 27 11
HM=1 210 170 230 205 203.8 340 143 97 24 10
Braxton 180 120 225 275 200,0 333 - 140 98 21 9
Davis 205 180 155 205 186,3 311 130 96 20 9
SH 1274 105 240 235 160 185,0 308 130 96 25 12
Ecuador I 135 210 230 165 185,0 308 130 99 27 12
AGS-66 145 235 125 220 181.3 302 127 92 21 15
Imp, Pelican 205 110 170 220 176,.3 294 123 93 28 11
Jupiter 125 150 185 235 173,8 290 122 100 33 13
R-315 175 125 240 130 167.5 279 117 96 24 11
PK 7386 145 180 205 120 162,5 271 114 92 22 14
DB-1601 150 175 110 185 155,0 258 109 98 26 11
SIATAS 194 200 55 155 170 145.0 242 102 107 i 13
Essex 105 130 135 165 133.8 223 924 93 16 9
C.V, 30% 3% 13x 26%
LsD ns 4 4 ns




3.

data are given in Table 10, As was true for the INTSOY trial, yields
were extremely low primarily due to moisture stress during pod filling
stage, Although the coeffecient of variation is large, there were sig-

nificant yield differences between varietias,

Sovbean promiscuous nodulation study

ity

De

?rocedure
Zleven cultivars from INTSOY and IITA werc evaluated to identify

sites: (1) which already have Rhizcbium Japonicum strains effective on
American soybean cultivars, (2) which do not have R, Jjaponicum strains
which are effective on certain cultivars, and (35 which do not have
strains of R, sp, effective on any sovbean variety; and to identify
cultivars that are promiscuous, i.e,, will produce nodules in presencs
of Ry spe lines that are ineffective on American soybean cultivars.

Seeds were distributed evenly in rows but were not inoculated

artifically,

Zxperiaental designt RCB Row length: 3 m

No. of reps.t 4 Row spacings 60 cm

No., of rows/plot: 1 Plot area: 1.8 m2

2lanted: 6 July 2nd weeding: 8 September
Emerqged: 22 July Nodule counts: at flowering

1st weeding: 20 August

Number of nodules counted on 10 randomly selacted plants at 50%
flowering stage are shown in Table 11, As the three check cultivars
(Juviter, Foster, and Davis) did not possess nodules, it can be assumed
that R. japonicum is not present in the soil at the particular site,
Four cultivars (=90, TGX 306~036D, TGX 306-036C, and Malayan) can be
classified as promiscuous as nodules were formed, However, because of
their small size they would net be very effective,

B, Response of several soybean varieties to phosphorus
Objective: to determine if low availability of soil phosphorus is limiting
soybean yields on cracking clay soils,

1.

Procedure

Flve soybean varieties that have been among the top performers in pre-

vious trials at ARC, Kadugli were selected for the study, Seeds were inoce



Table 10, Asian soybean evaluation trial (AVRDC). Kadugli, 1983

grain yield ) plant

qr/6m2 dizs he;zht ngi
Variety R-I R-II R=T11 R-IV Avq, kg/ha kg/f maturity maturity plant
AGS 129 216,7 201,7 212,3 172,.8 200,9 33s 141 94 ;j 9
AGS 162 225,3 236,0 227,0 105,0 198,.3 330 139 90 27 11
AGS 79 252,.8 162,5 196,7 118.3 182,.6 305 128 96 30 22
AGS 160 172,0 257,7 163,2 134,2 181.8 303 | 127 93 32 1o
AGS 66 148,.8 233,.8 1l9l.0 J15.8 172.4 287 120 95 22 13
AGS 143 161,7 171,2 245.3 82,3 165,1 275 116 92 31 14
AGS 124 140,5 209,5 188.8 99,7 159,6 267 112 94 26 10
AGS 167 179,3 142,2 157,7 130,0 152,3 253 106 93 31 13
AGS 65 85,0 285,7 158,3 40,2 142,3 237 99 98 29 14
AGS 19 203,0 42,2 53,0 137,2 los8,8 182 76 86 26 11
IGH 23 87.8 72,7 58,2 82,3 75,3 125 53 107 33 20
ICAL 125 66,2 13.8 7742 76,0 58,3 g7 41 110 39 26
C.v, 343 % 8% 243
1sD 74,1 3 3 5
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Table 11,

Cultivar

Nodulation of promiscuous soybean cultivars,

»5 mm dia,

Kudugli, 1983

e

<

5 mam dia,

R=I

R-II

R-IV

Jupiter
Foster
Davis

M - 90
TGX 306
TGX 322
TGX 330
TGX 306
TGX 442
Malayan

Hernon

- 036D
- 019D
- 054D
- 036C

- 0lc

13

13

12

10

14
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ulated just prior to planting by moistening them in a plastic bag, adding

the inoculum, and then mixing., A wedghed quantity of triple superphosphate
(46%) equivalent to an application of 40 kg ons/ha was distributed in each
furrow with the seed before covering with soil to those plots receiving phos-
phorus, The quantity of seed supplied was not even minimal, germination was
not good, and the resulting stands :ere poor. Several spraylngs of malathion
were required to control blister beetle,

Exparimental design: RCB Row lengths S m

Ho, of reps,: 3 Row spacings 60 cm

No, of rows/plot: 4 Plot: area: 12,0 m2
Planted: 6 July 2nd weeding: 8 September
Zmarged: 22 July Harvesteds 22 October

1st weeding: 20 August

Rasults

Yield, days to flowering and maturity, plant height, height to first pod,
and number of nodes/plant data are shown in Table 12, As about half of the
vlots had poor and spott? stands at harvest time, measuremsnts werea made of
the area harvested and then those ylelds adjusted to 6 mz, the harvested area
of the plots having reagonably good stands,

Yieclds were very low because of severe moisture stress during pod £ill-
ing stage, Howaver, for what the:'patched up' data are worth, there was an
overall highly significant response to the 40 kg rate of P205° Significant
effects due to variety and to phosphorus were obtained for number of days to
flowering, plant height, and number of nodes/plant, Significant variety
responses also were obtained for days to maturity and first pod height,
Plants treated with phosphorus always looked much healthier and more vigorous
throughout the season,

C. Othar soybean trials

1,

2,

Abu Naama soybean trial

Seeds of four soybean varieties that have performed well at Abu Naama
in the cast wore to be evaluated at Kadugli, The supply of seed was low,
had poor germination, and when nlanted on July 27 was subjected to a drought

period, The result wvas an extremely poor stand and the trial was abandoned,

AVRDC vegetable goybean trial
This trial of 20 varieties from AVRDC was planted at Telo on 6 July,



e

-2 .o . kesponse of five soybean varieties o rhoschorus f

ortilicer,

Xadugli, 1983

qrain yield

cx/asiustes prot G phee Lo
Variety R-Y R-IIX R-TII Avqg, xg/ha kg/f flowerina maturity cm cT
With 40 kg P,0_/ha
Ecuador 288,4 139,0 9,0 172.8 288 121 49 107 28 6
Caribe 361,5 122,1 26,4 170.0 283 119 52 114 46 7
IGH 24 114,5 264,5 101,5 160,2 267 112 58 110 41 8
ICAL 125 220,0 101,2 147,5 156,2 260 109 56 113 63 9
IGH 23 179,5 159,5 97.0 145,3 242 102 57 lo9 48 13
Without P205
Caribe 254,7 87.5 74.4 138.9 232 97 52 115 43 6
IGH 23 157,2 109,0 66,0 110,7 185 77 53 lo7 33 7
Ecuador 130,0 40.4 61,7 77.4 124 52 48 107 22 6
IGH 24 86,9 78,5 5.5 72.3 121 51 57 107 26 6
ICaL 125 80.6 58.1 46,1 61,6 io3 43 53 113 48 1o
C,v, Sls 3% 2% 15% 29%
LSD ns 3 4 11 4




Geymination was extremaly poor with only a very few plants per plot of all

varieties, This trial was also abandoned,

rood Laqume.s

As Sereening cowpea varieties for Southern Kordofan
1. Objective: to evaluate promising new lines of cowpeas for the luba

Ylountain Region,

2. Procedure
Thi: cvaluation consisted of eight varieties from the international
cowpea variety evaluation trial of the University of California, seven
from Senegal, two from Kenya, and two picked up from the Kadugli markat,
Seeds were planted in hills and later thinned to 1 plant/hill,

Zxperimental designt RCD Spacing within row: 1 plant/50 cm (prostrate)
ilo, of raps,: 4 1 plant/25 cm (erect)

ilos of rows/plot: 1 Gross plot nrea: 9,6 m2

Row lengthi 5 m. Net plot areai 4,8 m2

ow spacingt 60 cm

Flanted: 14 July Thinned: 23 August
Smarged: 21 July 2nd weedings 10 September
Infilling: 9 August lst harxvest: 3 October
lst weeding: 20 August 2nd harvest: 22 October

3. lesults
Data showing seed source, growth habit, yleld, days to flowering
and maturity, vods/plant, and sceds/pod are in Takle 13, Although yields
were not high, there were significant differences betwecen varieties,
With the exception of the two local varieties, prostrate types tended to
yield more than erect types, The two local varieties were extrerely low
because being of long duration, they were subjected to severe moisture

stress during maturation,

B, International mung bean variety evaluation trial
l. Objectives to evaluate promising lines of a new crop, mung beans, when
grown on vertisols of the Yuba Mountain Region,

2, Procedure
Twenty-two lines were evaluated, all supplied by the Asian Vegetabhla
Research and Dovelopment Center, Taiwan. Seeds were dropped in hills
and later thinned to 1 plant/hill,
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3.

Experipental design: RCB Row svacing: 60 cm

No, of rens,: 4 Within row spacing: 1 plant/15 em
Jo. of rows/plot: 4 Gross plot area: 12,0 m2

Pow length: 5 m Net plot area: 6,0 m2

Planted: 14 July 2rd weeding: 10 September
Ermerved: 21 July list pick: 21 September

Infilling: 9 Auqust 2nd pick: 6 October

lst wecding: 20 Aucust 3rd pick: 24 October

Thinned: 22 August

Rasultg

Averagae yields of each of thae three harvests, total yields, numbar
of pods/plant, and number of seeds/ped data are shown in Table 14,
Although there were great variations within varieties as indicated by
the large coefficient of variation, there were significant differences
between varietios, Of the two food lequmes evaluated at Talo this
season, mung bean yields tended to be considerably higher than cowpeas,

Pearl millot national trial

3o

Objective: to evaluate promising lines of millet for the coarse textured
foot-slopn soils of the Nuba Mountain Reqion,

Procedura

This trial, in colloboration with ARC/ICRISAT, consisted of 15 varieties
on a coarse textured soll within the WSARP/Xadugli compound, Several
seeds were dropred in hills and later thinned to 2 plants/hill,

Experimental designi RCB Row sracing: 75 cm

llo, of reps.t 5 Within row spacings 2 plants/S50 cm
o, of rows/plot: 6 Gross plot area: 22,5 m2

Row len’ a1t 5 m . Net plot area: 15,0 m2

Planted: 28 July Thinned: 27 Auqust

Ererved: 11 August 2nd weeding: 13 Seoptember
Infilling: 15 August Harvested: 6 November

lst weaedingt 24 Auqust

Pesults

Yield, days to flowaring, and 2ar length data are shown in Table 15, /



Takle 14, Iungbean variety cvaluation trial,

Xadugli, 1983

qz/6me/picking p;:‘: s::gs
!EEEEFV ox pedigree P=l P2 F=3 ke/ha  ko/f olant pod
VC 1482 A/VC 1628 A 68,1 250,9 78,44 662 273 34 11
C2S 1D=21/EG=KG=16 79.4 220,6 50,8 585 546 il 9
VC 1481 A/VC 1628 A (B) 50,3 233,8 62,7 578 243 38 9
vCc 2388/ve 1177 2,6 236,2 57.8 578 243 36 9
VC 1481 A/VC 1560 A 71.1 19,4 83,8 577 242 39 10
BPI glab. 3/VC 1301 56,3 219.4 66,7 571 240 38 8
Shanhua 1/vC 1168 & 55.0 219,0 68,5 571 240 41 10
VC 1482 A/VZ 1628 A (B) 70,1 208,3 62,1 568 238 32 10
VC 1560 C/VC 1625 A (B) 48,9 224.4 65.5 565 237 34 1o
VC 1168 D/VC 1560 A 38.6 206,1 72,7 529 222 45 10
EG~-11G-15/ML~3 51,2 192.3 56,1 499 210 35 8
EG-MD—£D/ML-3 56,2 177,1 47.5 468 197 a8 10
CES 1D-21 (pag-asa 1) 59,4 169,0 50,4 465 195 39 11
VC 1301/PHLV 18 79,1 145,1 44,8 448 188 45 10
vC 2006/VC 2018 62,7 158.8 45,2 448 187 38 8
C=5 59/ML~5 40,2 157,8 6445 438 184 34 10
vc 1560_C/VC 1628 A 75,2 133,0 50.8 432 18l 42 9
C=S 1D=-21/PHLV 18 50,2 143,0 49,3 404 170 42 8
Yarsha 62.6 115.5 46,4 374 157 26 10
Sharhua 1/VC 1163 A 44,1 126,1 53,8 373 157 33 8
vC 1177 B/VC 1647 A 62,7 115,0 32,9 351 147 28 10
VC 1481 A /VC 1628 Ad6, 46,5 105.1 46,3 330 139 32 10
C.V, 48% 24% 14s
L3D 108 ns ns

26



Table 1, ¥oard millet nazional srizl, afugliy) 19a3
Tield

_gr/1s & d:;’s le;’gth
Pedigree R-I R-IT R-III 2=IV R=V KJy/ha kq/f flower ear~cm
Ugandi 1643 1582 1597 533 1927 971 408 42 23,4
Kordofani 1519 216l 588 1096 1646 935 393 52 20,9
B8ri tled 1471 703 1294 1288 2017 903 379 48 29,2
ICMS 7835 1009 1227 1654 1656 1113 888 373 48 25.7
IVS H - 78 le80 1726 730 1463 49.0 812 341 51 25,8
ICMS 7817 983 936 1043 1109 1982 807 339 47 23,5
INMB 33 921 471 888 1615 1973 782 329 50 31.5
ISMV 8223 1287 205 1200 1487 1283 728 306 49 27.4
ISMv 8222 1900 255 1499 1036 696 718 302 45 22,6
IVS 8206 1351 786 192 1254 1374 661 278 49 27,4
ITV 6003 1743 1069 380 1066 671 657 276 50 44,2
sc; P 8001 los81 166 1136 1085 1le6l 617 259 54 24,2
IVs P - 77 726 766 793 809 858 527 221 49 26,2
KMDC 728 495 1lo 1131 931 459 lo3 54 29,6
SC1 P 8008 719 90 316 1528 711 449 188 58 19,3
C.V. 43% 5% 14%
LSD ns 3 4,5




Croundnut:g

Although vields among the varieties ranged from 188 to 408 kg/f they

were not significantly diffcrent because of the large variation within
varieties, BEven with scveral infillings, stands were spotty in many

cases due to poor seed, ant damage, and sev.re moisture stress before

the plants became establisheds The soil is very sandy and the surface
becomes vexy dry shortly after any rains stop. Numerous spravings were
required to control ants, even then they ranaged to inflict damage to
several of the plots, Days to flowering and ear length were significantly

different among the varieties,

Two screening trials, with seed supplied by ARC, were put out on coarse tex-
tured soils within the ARC/WSARP compound, Groundnut is a very important cash croo

on the sandy foot-slopes along the Nuba Mountain range,

N, Hational rainfed groundnut variety trial No. 1,

l.

‘)
LY

3.

OCbjective: to evaluate several exotic as well as indigenoug varieties

of groundnuts under Nuba Mountain conditions,

Procedure
This trial consisted of 18 varietics. Two seeds were droppaed in
e2ach hill and latecr thinned to one plant,

Experizental design: 3C3 Row spacing: 60 cm

No. of reps.: 4 Within row spacings 1 plant/20 cm
No, of rows/plot: 4 Gross rlot area: 28,8 m2

Row length: 12 m Net plot areas; 12,0 m2

Planted: 2 Auqust Infilling: 21 August

Emexrged: 8 Auqust 2nd weeding: 30 Auqust

1st weeding: 18 August Harvested: 27 October

Results

Yield, days to flowering, 100 kernel weight, and percent shell data
are shown in Table 16, Shellding percentage data are averages of reps I
and IV only., Although thexre are very great variations within varieties,
as evidenced by the excessive coeffecient of variation, there were sig=
nificant yleld differences among varieties., In thisg experiment, only
one variety had a yield significantly greater than Baberton, the most
widely planted local variety, that was the highest yielding EC-5,
Simllarly, only one variety had a yield significantly lower than Baberton,
namely 55-437, 1In gereral, yields were good for the limited scasonal
rainfall, '
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Table 16, Hational rainfed groundnut variety trial I. Xedugli, 1933

Yield (in shell)

2 aays 100
qr/12m to kernel gr, shelled

Variety RY RYY RITT 2RIV kg/ha kg/f flover  wt,{gr) nuts/kg
EC - 5 2209 2204 254 2115 1413 593 30 31.9 628,0
EM -~ @ 1879 408 1519 1634 1133 476 30 30.7 552,9
GFA Spanish 1461 1305 1325 367 929 390 30 22,3 606,2
Tifspan _ 1511 1241 1043 506 917 385 29 25,7 67,0
Spancross 814 1570 400 1250 841 353 30 26,4 656,0
Spanette 1885 321 881 530 753 316 30 24,8 £69,2
Argentine 791 459 1765 482 758 + 306 30 25,0 663,6
Pronto 1380 795 279 905 700 294 30 30.6 668,6
ICGS81=NCR-21=11 954 629 159 1554 687 289 32 33,5 652,8
Barberton 500 1705 716 336 678 285 30 23,5 636,0
Comet 1241 774 795 262 640 269 30 26,5 628.4
Spanhoma 1027 234 877 693 590 248 30 28,2 €76,8
Toalson 375 99 1339 692 522 219 30 26,9 596,6
Tamnut 538 736 923 244 505 213 29 24,2 £79,0
Spantex 1075 315 122 536 427 179 30 25,7 655,0
Dixie Spanish 370 449 803 414 424 178 30 25,6 605.8
Sellie 550 457 387 470 388 163 30 26,0 659,4
55 - 437 178 14 39 139 78 33 37 . 25,3 £62,0
C.v, ) 60% 3%

LSD 582 245




B, ational Rainfed groundnut variety trial No, IIX,

1, Objective: to evaluate new groundnut lines and crosses under Nuba Mountain
conditions,
2. Procedure
Twenty-two selections were included in this trial. Two seeds were
cropped in each hill and later thinned to one plant,
Experimental design: RCB Row spacing: €0 cm
No, of repsg,.: 4 Within row spacings 1 plant/20 cm
No, of rows/plot: 4 Gross plot areas 28,8 n2
Row length: 12 m Net plot arcas 12,0 m2
Planted: 28 July Infillings 16 August
Emarged: 4 Augqust 2nd weading: 29 Auqust
lst weeding: 8 August Harvesteds 3 liovember
3, Desgults
¥ield, days to flowering. 100 kernmel woight, and percent shell data
are shown in Table 17, Shelling percentage data are averages of reps X and
IV only., BEven though yields varied from 300 to approximately 800 kg/f
varietal differences were not statistically significant bacause of wide vare
iation within varietias,
Sunf lower

A. Sunflower variety evaluation trial

1..

2,

Ohjectives to'evnluate promising lines or varieties of sunflower as a cot=-
ential cash crop for the Nuba Mountain Region,

Procedure

This trial consisted of 4 varieties that have performed well in recent
trials at ARC, Abu Naama, Several seeds were dropped in each hill and later
thinned to 1 plant/hill, All plots vere sprayed three times for control of
blister be2tle and once during maturation for control of centoniid beatla,

Izverimntal designs RC3 Row sracing: 60 em

Ho, of repse: + Within row smacings 1 plant/40 cm
iloy, of rows/plot: 8 Grogs plot area: 48,0 1.'n:Z

Qow length: 10 m Net plot area: 28,8 m2

30






3.

Planted: 26 July 1st weeding: 23 August

Tierqged:s 10 Auqgust 2nd weeding: 10 September
Thinned: 23 Auqust Harvest: 10 November
Results

The soll became very dry after planting and the seeds did not emerge
until around 10 August, approximately two weeks later, Yield, plant heicht,
and days to flowering and maturity data are shown in Table 18, Yield differ-

ences among varleties were not significant,
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Table 18, Sunflower variety trial, raaugli, 183

YTiela

. 2 days days
. 9r/28,8 a plant to to

Variety R-1I R-1T R-I1I kg/ha kg/f ht, cin flower raturity
smarena . 1305,5 15€68,0 1028,0 452 120 123 67 101
Cernianka 1144.0 1214,.5 978,5 386 162 386 64 99
SH 3000 Xz 1173,5 855,0 1204,5 374 157 110 70 1252
Soremnm 1294,5 1031.0 8%90,0 372 156 111 639 1ol
C.V, 18% 6% 4% 2%

LSD ns 12 ns ns




FParmer Managed On-Farm Trials

A package of practices for increasing sorghum yields on vertisols of the Nuba
Mountain Region,

Dlagnostic surveys in the Nuba Mountain Region reveal the need for a high
vielding, short duration variety, higher plant populations, and better weeding
practices. Local varieties are usually long duration and may become subjected
to sevare moisture stress before or during maturation if the rains cease early,.
Local varieties are usually sparsely spaced, often 80 x 80 to 100 x 100 em with
1 to 3 plants/hill, The first weeding, the most critical one, 1s often delayed
until after crop growth has been groatly suppressed by weed‘competition. Many
farmexs relate that if they plant in dry soll or if the rains fail just after
planting, ants and termites destroy the seed., Several of these farmers are avare

of seed dressing chemicals but they have no way to obtain them,

L. Objectiver to devise a simple package of practices that any farmer can
manare for increasing sorghum yields on vertisols of the Nuba !lountain

U lTiOl’l .

2, Procedure
Reccynizing these production constraints the following nonreplicated

trecatments or practices were proposed for farmer managed on=farm trials:

a, Improved Practice (IP}: Gadam el Hamam, population of approximately

70,000/f, timely weeding, and seed dressing,
be. Improved Farmers Practice (IFP): 1local variety, population of
approximately 70,000/f, timely weeding, and seed dressing, and
Ccs Farmers Practlce (FP): 1local variety, traditional practices, and
no seed dressing,
Gadam el Hamam was selected as the improved variety. It is of short
duration (approximately 95 days) and high yielding and although it is not

gqrown by many traditional farmers at the present time it is growvn extensively

on some of the mechanized schemes, Plant population of 70,000/f in 60 cm

irows was found to be one of the better plant porulations for sorghum at the

Kadugll Research Station,

Three villages were selected based on a preliminary investigation of
mcormendation domains by a team consisting of social scientist, range

sclientist, and an agronomist, Three trials were proposed for each of the

three villages, Selection of individual farmer cooperators was from a list

prepared by the local Sheik, The team evaluated each field as to its cropp-

ing history, size, accessability during the rainy season, representativenegs

of vertisols, etc, Villages and farmers selected were|



3,

a, Hamra - farmers largely transhumants, migrate north with herds in
rainy season but attempt to leave someone in charge of crops.,
Salman Aris
Gangaie Toto
Xirya Husa

be Bilenga = sedentarv farrars with a limited number of livestock.
Sheik Gardod
Babiker Karakon (Hagar Anaba)

Avad Saeed (Hagar Anaba)

¢y Shaer = sedentury farmers with no livestock
Adam Abdulla
Mamoon A, Dulla

Orer Makeen (3araaf el Daie)

Individual plot size was % feddan which required 3/4 feddan for the 3
practices. The total area was measured and stakes placed at the corners of
each ¥ feddan plot, One length of sisil with marks every 60 cm to mark
between row spacing and another length of sisil with marks avery 30 cm to
be used as a guide for spacing hills within each row were prepared for each
farmer cooperator, It was explained to them that these were to be usad as
quides for planting the two "improved" plots, later they were to thin to 3
nlants/hill,

One malwa of Gadam el Hamam treated with seed dressing plus a small
quantity of seed dressing to be used to treat the seed of the local variety
for the improved farmers practice (IFP) was distributed to each cooperator
wall in advance of the planting season,

Bach cooperator was advised to plant his local varieties at the time
he thought best but to plant the Gadam el Hamam between 15 July and August
1. The reason for the delayed planting was to escape bird damage which we
vere told would likely occur if the sorghum matured too early,

No definite weeding times or dates were specified to the farmer, The
time of the first weeding was stressed so that the crop could get well este-
ablished without suffering from weed competition, Normally this first weed=-
ing should be within two weeks after emergence,

Each cooperator was instructed several timas of the objective and

procedures,

Rasults
Rainfall data for the Bilenga and Shaer areas are shown in Table 19,
These data are not from the trial sites but are from nearby Range Science

nxclosures Hos, 9 and 4, However, the data should be fairly representative
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of the trial sites. No rainfall data are available for the Hamra Ur3d,

Yields and other pertinent data are shown in Teble 20, In every caue
the improved practice (IP) had higher yields than the others, As tne rairs
stopped early local varietiles of several of che cooperators never moiupe:
which is the reason no yields are recorded., One exception i3 Salian's (I'V)
plot at Hamra, In this particular case there was come misunderstar-liag
between the cooperator and his brother who actually put out the (FF) nlot..
The result was that we were not permittad to take yield data from that
particular plot,

Two of the transhumant cooperators in Hamra left for She north with
their herds and thought they had left their crops in good haads with zowe
of their relatives. Visits to these areas near the end of the scason re-
vealed that they had not been weeded and they would not yield anv us=ful
information so the to trials were abandoned,

Adam Abdulla of Shaer became quite ill after planting his sorghum a:rs
was unable to hire laborers for weeding, When his trial was inspacted in
September it was obvious that the crop had been suffering from severa weer:
competition for scme time so this trial was also abandoned,

Only one cooperator, Awad Saeed, made a real attempt to follow mlant.-
ing instructions as both the (IP) and (IFP) plots were laid out vary well,
Unfortunately, his trial not only suffered from severe moisture stress but.
his (IFP) plot had a verv severe infaestation of Striga which is the zain

reason no yilelds are recorded,
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Taple 19.

RPainfall distribution for 1983 at Shaer and Bilenga,

Month feriod Shaer Bilenga
35 0 -7 0 0
8 -~ 15 49,3 32,0
16 - 23 27,7 15,0
24 -« 31 5.3 2,5
82,3 19,5
June 0 -7 il.8 7.9
8 - 15 55.4 l.0
16 ~ 23 7.1 2,5
24 - 30 4.8 56,6
99,1 68,1
July 0 -7 0 0
8 = 15 ) 0 0
le - 23 73,7 60,2
24 - 21 58.4 58,4
132,17 118.6
Aust 0 =7 22,1 21,6
8 =15 5.1 99,8
l6 - 23 38,9 19,6
24 - 31 2,3 4,8
68,3 15,8
September 0 =7 23,3 84.8
- 15 29,2 54.6
16 - 23 33,5 17.8
24 - 30 6.4 0
132,3 157,2
October 0 =7 49,23 36,8
8 - 15 0
16 = .23 0
24 « 2 0 0
49,3 36,8
Total 563,.4 576,0
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Table 20, A package of practices for increasing sorghum yields,

Farmers Salman Hamoon Serdod
Village: Hamra Shaer Belingyc
Data/treatment: IP* IFP* FP‘ IP IFP FP Ir IFP Fp
Planting dater. 27 Jul, 15 June June :8-Aug, 4 June .4 June 15 Jul, 15 Jul, Jul,
Planned row spacing {cm) 60 60 - 60 60 - 80 60 -
Planned hill spacing (cm) 30 30 - 30 30 - 30 30 -
Planned. plants/hill 3 3 - 3 3 - 3 3 -
Actual row spacing (cm) 80 80 - 56 67 82 46 - -
Actual hill spacing (cm) 28 35 - 45 68 75 39 - -
Actual plants/hill 3-9 5-10 - 3-4 4-6 4 3-4 - -
Variety seeded GH Malake - GH Kulum §2i;i GH - -
Harvest date 7 Nov, 24 Nov, - 17 Nov, 29 Nov, 29 Nov, 27 Nov, - -
Harvested area (mz) lo0 100 - 320 250 250 110 - -
No, heads harvested 2183 788 - 3305 631 559 824 - -
Kg grain/f 865 302 - 353 119 121 240 - -
Kg stover/€ 1537 192 - 954 2327 2162 882 - -
Degree of Striga nil nil - nil nil nil nil - -

* IP; Improved practice~Gadam el Hamam, seed dressing,
IFP: Improved farmers practice-

local variety, seed drecsing,

high populaticn, good weeding practices

FP: Farmers practice-local variety and traditional practices

*%Some planting dates are approximate

high population, good weeding practices
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Tabie 20 {continued),

Farmer: Babiker Awvad Orar

Hagar Hagar Sarsf
Village: . Anaba, . Anaba el Daje
Data/treatwent: Ik ioP PP IP IFP FP Ip IFP FP

*%
Planting date 22 Jul. 27 June 23 June 27 Jul., 26 June 26 June 15 Jul, 15 Gune 15 June
Flanned row spacing (cm) €0 60 - 60 60 - &0 €0 -
Planned hill spacing (cm) 30 30 - 30 30 - 30 30 -
Planned plants/hill 3 3 - 3 3 - 3 3 -
Actual row spacing (cm) 69 80 109 60 60 100 70 - -
Actual hill spacing (cm) 45 S0 95 30 30 100 70 - -
Actual plants/hill 3=5 3 2~3 3 3 3 4 - -
Korgi
Variety seeded GH Kulum Kulum GH Kulum Korgi GH - -
W,dura

Harvest date 26 Nov, 8 Dec, 19 Dec. 14 Nov, 14 Nov, 22 Dec, 9 Nov, - -
Harvested area (m2) 400 160 988 120 120 1050 400 - -
No. heads harvested 2174 300 1119 1100 0 890 - - -
Kg grain/f 200 184 154 178 0 152 89 - -
Kg stover/f 660 1i89 865 382 805 150 400 - -
Degree of Striga nil nil nil few severe nil nil - -

* 1IP:; Improved practice~-Gadam el Hamam, seed dressing,

IFP: Improved farmers practice-=local variety,
FP: Farmers practice=local variety

*%Some planting dates are approximate

high population, good weeding practices
seed dressing, high population, good weeding practices
and traditional practices



Forace Bvaluatlon Trials (Jointly with Range Science)

Several foraan lequme and arass evaluation trials were astablished on
verzisels 1t the new Agronomy Researxch Station and at Telo during 1983,
Cverall objective: to evaluate sevaral foraqge lequmes and grasses,
axotlc as well as indigenous, alone and in combination with each other
a5 to ease of establishment, weed competition, persistence, promiscuous
nodulation in case of lequmes, yield, and feed quality,
Ao Forag: lequme and forage lequme/grass evaluation trial
1. Procedure
Three trials were put out on the Aqronomv Research Station, each
undar a different method of land preparationg
a, over 5 years fallow, native grass,
b, over 5 years fallow, native grass, sprayed with paraquat
before sceding, and
ce fallow land of one season,

Legumes and grass/lequme mixtures chosen werej

1. Alysicarpus vaginalis 15,. Desmodium/Panicum max
2, Centrosema pubescens 16, Sesbania/Panicum max
3, Clitoria ternatea 17, Siratro/Panicum max
4, Desmodium uncinatum 18, Stylo/Panicum max
5. Sesbania exaltata 19, Centro/Rhodes
6. Macroptilium atropurpureum 20, Clitcria/Rh;des
(Siratro)
7, Leuceana leucocephala 21, Desmcdium/Rhodes
8, Stylosanthes humilis 22, Sesbania/Rhodes
(Cook Stylo)
9, Vigna sp. (iron & clay mix) 23, Siratro/Rhodes
10, Cajanus cajan 24, Stylo/Rhodes
11, Vigna sp, (Kenya) 25, Cajanus/Rhodes
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12, Alysicarpus/Panicum max 26, Clitoria/Columbus
13, Centro/Panicum max 27, Cajanus/Columbus
14, Clitoria/Panicum max 28, Vigna (Ken,)/Columin;
Each trial was a RCBD with 4 replications, each »lot keing
2 mx 8 m, With one exception all plots were raked by hand with A
locally pruchased garden rake prior to broadcasting the sced by h .ru
and were then raked acain afterwards, The excegtion wvas for Leucae:a
which wag planted in hills made with a stick,
The paraquat was apolied on July 5 and all three renlica 1l's
were planted on July 15 and the remaining 3 replicas on July 20,
Seeding rates, whether sown separately or in mixtures, for each

16 m2 plot were:

Panicum maximum 10 gr
Chloris gayana (Elmba Rhodes) 10 gr
Sorghum sp, (Columbus grass) 15 gr
Cantrosema pubescens 15 gr
Desmodium uncinattm 15 gr
Sesbania exaltata ' 15 gr
Stylosanthes humilis 15 gr
Cadanus cajan 15 gr
leuceana leucocephala 16 gr
Macroptilium atropurpureum 20 gr
Alysicarpus vaginalis 25 gr
Clitoria ternatea 25 gr
Vigna sp, (iron & clay inix) 65 gr
Vigna sp, (from Kenya) ' 65 gr

Most of the imported seed arrived only a few days before planting
so no germination tests could be made, We did not wish to use any

. type of mechanization which would not be available to traditional
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farmers but it seemed that the farmer could rake in the seeds in an
attempt to cover them with soll, There were no rain gauges installed
at the Agronomy Research Station in July, but records from the WSARY
compound about three km away showed only 39,3 mm for July and 182 m
for August., The long time averages for these two months are 139 mm
and 172 mm respectively,

In addition to the above, three perennial g;:-asses and three lequmes
were broadcast by hand over larger plots on grass covered fallow, The
three lequmes and one lequme/grass mixture were broadeast nn i3 feddan
plots and the three grasses broadcast on % feddan plots, the la:ter
sprayed with paraquat the day before broadcasting the grass seed,

The legumes were broadcast at the rate of 1 kg/plot un July 3 and the
grasses at rate of 200 gr/plot on July 5. Spucies evaluated were:
Chloris gayana (Boma Rh-us)
C, gayana (Blmba #hodas)
Panicum coloratum
Stylosanthes humilis (Cook Stylo)
Macroptilium atropurpureum (Siratro)
Clitoria ternatea
Clitoria/Elmba Rhodes
Results

Obsarvations made throughout the season showed that none of the
exotic lequmes and none of the grasses had emerged, The only genera
that appeared to be growing were Vigna, Clitoria, and Cajanus, genera
indigenous to the area, No attempt was made to control weeds as the
traditional farmer would and could not take time to do so, However,
it was several weeks before competition >ecame scvere on the trials
seeded in native grass and from four to six weeks before any real

competition became vronounced on the other tyxials,
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Tests made later in the laboratory showed that germination for

mapy of the nonindigenous gencra was cssentially nil,

B, Legqume evaluation trial
1, Procedure
This trial was conducted on cracking clay solil at Telo. Tie . né
was plowed and smoothad somewhat by dragging a large, heawvy chain,
Seeds were nlanted in small furrows sraced 60 ecm arart, Rov leng=hs
were 5 m 1f seed supply was limited and 10 m or more if sred surpl-
was pleantiful. All plantings were made on July 6 & 7, 1983, & toti.
of 73 different lines were planted without replication due to low
quantities of seed of some speciles,
2, Results
An evaluation was made on September 17 and the observations
summarized in Table 21, The data show that only one genera (Macro-
ptilium lathyroides and M, atropurpureum) not indigenous “o Sudan
emerged, All other genera that grew were indigenous whether or not
the seed used actually came from Sudan, - None of the other =votic
lines emerged, probably due to old, nonviable seerd, The imnorted
seed arrived only a few days before planting so thcre was not sufficient

time to make any germination tests,
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C.

Crass evaluation trial

1.

2,

Procedure

This non replicated trial was carried out at Telo on cracking

clay soil that had been plowed and smoothed with heavy chain, Plots

of 2 mx 4 m were sended at the rate of 30 gr/plot for all sneciecs

with the exception of three Bothriocloa varieties which were seedad

on 2 mx 2 m plots at the rate of 10 gr/plot, All seeds were hand

broadcasted carefully and raked in on July 12,

were seeded;

Results

The only species that emerged and qrew were Sehima I

Panicum coloratum (purple rigeon grass)

P, maximum (common gquineca)
P, maximum (Gatton)

P, maximum (Green)

P, maximum (Hamil)

P, maxirum (Bambatsi)
Brachiaria obtusiflora

B, decumbus

Bothriochloa insculptum (Bower)
B, insculptum (Emerald)

B, insculptum (Biloela)

B, pertusa

Chloris gayana (Elmba Rhodes)
Setaria sphacelata (Nandi)
S, sphacelata (Narok)

3+ spacelata (¥azungqula)
Sehima ischaemoides

Melinis sp, (molasses qrass)

The following specias

sclhremoddes






tralia and <he U,S,, with the exception of Macroptilium s50,, failed
to germinate at Telo, Indigenous genera digd germinate which indic tes
that some of the oroblem was nonviable seed rather than soil moisture.

New lequme sced supplies should be ordered in vleanty of time
for next season so that germination tests may be rede. We should also
learn which seeds should be scarified before sowing,

In the meantime, until something bettor is found, three indig-
enous forage type legqumes - Vigna Sp., “haseolus trilobus, and Clitcria
ternatca = should be considered for inclusion in the sedentary croppinng
systems in the Nuba Mountain Region primarily for livestock feéd and
as a soll improving crop, These three grew well, nodulated freely
with active nodules, and will produce seed if planted sufficiently
early, Cajanus cajan - pigeon pea ~ had good gr'wth and large active
nodules but appears too stemmy to make good feed, Dolichos and Laklab
produce abundant forage and usually had large but inactive nodules,
These two species also bloom and set sead well after the time for harvest
and therefore could not supply seed sources for farmere,

With reqard to future tests and screening, groatest priority should
be given to legqumss rather than grasses because (1) lequmes are oft.n
dual purpose and provide better quality forage, (2) grasses are locally
abundant in the region and any improvement in quality and persistence
is not likely to be cost effective, and (3) farmers are less likely to

accept the use of grasses over lequmes,



