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I. IwraPDUCTION and objectives

This is the second year of the ICRISAT-OAU/STPC JP-Sl-SAFGRiD

pioject for sorghum improvenient.

Research efforts continued with the primary objective of

breeding suitable cultivars of sorghum that ooUld lead towards dev^opment

of piDduction systems of higher levels of yield perfonnance and stability

acioss a range of West African enviionments*

During the previous year (1981), approximately a thousand

lines of tropical origin were introduced and critically evd.uated for

various attributes of adaptational significance - insect and disease

reaction, suitability for planting across a range of mvironmaits,

standability and yid.d (mostly visually and quaititatively in a few cases).

About SO lines were selected for detailed evaluation aid several for

the breeding nurseiy^

Duiing the 1982 rainy season, the selected lines were further

evaluated for yi^d and other attributes across a range of environments

and planting dates. Particular emphasis was on grain yid.d and mould

resistance, which could not be studied during the previous year since

rains ceased prematurely. Thus, the 1982 effort is essentially a

oontinuation of the adaptational exercise leading to the identification

of potoitial ciHtivars of agronomic worth for sole as well Inteiv,

rd.ay- and sequential cropping ^sterns.

A Nigerian collection was critically evaluated during the

currait year at samaru.

Ttie results are presented in this report.
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II- RAIIf ALL AND GHDWING CONDITIONS

Rainfall, particulsrly in Northern Nigeria, was not high but

W6ill distributed. The 1982 season is, therefore, considered favounible

for ciop growth and yid.d»

Fbrour study, Kano (Northem Nigeria) and Maroua (Northem

Cameroon) both in the Sudanian zone, represent diy areas* Samaru in the

Iforthem Guinea savanah repressits moderately high rainfall area, Mok«a

and Yandev in the Southein Guinea savanah represent heavy rainfall areas

with a prolonged growing season. Halnfall data over lO-day periods

at these locations are presented in Tablo-l and in Figs. 1-5.

(1) The drier areas

Maroua in Cameroon received only a total rainfall of only

490.7 mm over 37 rainy days during the period June-September. Yet

the yields of some short season sorghums are spectacularly high. The
soils had somewhat high clay contait.

Kano received a total rainf.nli of 637.6 mm of rain over 38 rainy
days mostly bet«ea June and September. The soils were sandjr. The fi^ds
Plotted for our experinental woric are reported to be pnjblenatio where
soi^hun never grew successfully, it is lUcaiy the soils are acidic

and the pH is veiy low. Data are so variable and erratic that no

statistical treatment is feasible.

(2) Maderately high rainfall areas

Sawaru, in this zone, received a total rainfall of 768.5

over 65 rainy days. Total rainfall is below normal, but well distributed.
nsn
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October rains enabled devaLopm^t of noulds on early sorghums and

enabled screening for mould resistance*

(3) Heavy rainfall areas

Mokwa and Yandev received total rainfall of 958,6 and 1341.9 mm

re^ectively* The crop management was poor at both locations* Besides^

at Yandev the soil was pioblematic, Cbnpared to Kokwa, the giovdng season

at Yandev was longer.

No plant protection measures were taken at any of the stages,

at all locations and the ciops were gioui totally under unpzotected

conditions*
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Table-1. Rainfall (itm) over tai-day periods aid nuuber of rainy
days (1982 rainy season)

SB.4

MABOUA KANO SAMAHU MOKWA YANDEV

feb 20^28

Total

- -
40.7 (1)

40.7 (1)

HARGH 1-10

11-20

21-31

- -

-

64.2 (1)

21.3 (1)
41.2 (1)
10.0 (1)

Total - - - 64.2 (1) 72.5 (3)

APRIL 1-10

11-2)
21-30

-

4.2 (1)

2.3 (1)
26.8 (5)
33.6 (4)

16.1 (3)
15.2 (3)

(0)
36.0 (1)
28.2 (2)

Total - 4.2 (1) 59.7(10) 31.3 (6) 64.2 (3)

MAY 1-10

11-20

a-21

- 1.0 (1)

94.0 (3)

16.7 (2)
22.1 (2)
33.3 (3)

91.9 (5)
9.7 (2)

28.3 (1)

27.7 (2)
39.4 (4)
52.6 (3)

Total - 95.0 (4) 72.1 (7) 129.9 (8) 119.7 (9)

JUNE 1-10

11-ao

a-30

35.3 (2)
7.5 (1)

17.9 (3)

7.7 (2)
19.7 (2)
62.4 (2)

8.1 (2)
69.7 (3)
36.1 (3)

28.2 (3)
18.1 (2)
36.7 (3)

104.1 (6)
21.6 (1)

147.5 (6)

Total 60.7 (6) 89.0 (6) 113.9 (8) 83.0 (8) 273.2(13)

JULY 1-10

11-20

^-51

45.5 (4)
21.5 (3)
42.0 (3)

82.5 (4)
19.6 (3)
20.2 (2)

51.3 (4)
76.5 (3)
40.9 (3)

75.4 (4)
64.9 (5)
39.6 (4)

101.5 (4)
20.0 (3)
64.9 U)

Tot^ 109.0(10) 122.3 (9) 168.7(10) 179.9(13) 186.4(11)

AUGU^ 1-10

11-20

21-31

69.9 (5)
46.2 (4)
63.2 (3)

105.6 (6)
55.7 (3)

105.7 (4)

33.9 (4)
45.5 (5)

111.3 (8)

8J3 (2)
15.8 (2)

140.5 (8)

18.4 (3)
5.8 (2)

80.3 (4)

Total 179.3(12) 267.0(13) 190.7(17) 164.3(12) 104.5 (9)
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MAHDUA KAWD SAMARU MOKVIA YANDEV

SlSfT 1-10

11-Z)

21-30

42.9 (3)
72.9 (3)
6.5 (1)

45.1 (2)
3-2 (1)
6.8 (1)

75.8 (7)
33.0 (4)
8.8 (1)

16.4 (3)
107.9 (4)
16.3 (3)

104.9 (6)
68.0 (6)
68,8 (4)

Totsa 122.3 (7) 55.1 (4) 117.6(12) 140.6(10) 242.6(16)

OCT 1-10
11-ao

£1-31

19.4 (2) 4.2 (1) 45.8 (2) 82.6 (3)
82.8 (4)

93.8 (7)
89.1 (4)
63.2 (5)

Total 19.4 (2) 4.2 (1) 45.8 (2) 165.4 (7) 246.1(16)

TOTAL FDR )
THE ffiAR ) 490.7(37) 637.6(38) 768.5(66) 958.6(65) 1349.9(a)

- Figures in paranthesos represent the nunber of rainy days
during the period.
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FIG. 4. RAINFALL (mm) AND RAINY DAYS AT 10 DAYS PERIOD (MOKWA, 1982)
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III. PBDBLEM5 IN ADAPTATION - INSECT AND DISEASE RESrgTANCE

When cultivars, particulaiiy those bred-elsewhere are introduced,

their reaction to the insect pest and disease conplex is of considerable

significance.

The problem of host plant resistance to stem borers, particitLarly

Busseola fusca, has been studied In gome detail during 1981, the results of

which were presented In that report. Stem borers in West Africa cause both

seedling deadheart^ stem tunneling, damage to the peduncle and sometimes

at the base as w^l*

(1) Seedling deadhearts

SeecELing deac^earts result due to t^e attack of both stem borers

and ^ootfly. During the noiroal season plantings deadhearts are primarily-

due to the stem borers and late plantings might occasionally resiiLt in

heavy shootfly attack.

Seedling deadhearts at 4 locations - Samaru, Kadawa, Mokwa and

Yandev were studied 40 days after planting. At Samaru, the studies were

made under a noxnal June planting and a late JUly planting. At Kano,

virtoally, there were no deadhearts*

The studies were all replicated. Transformation of deadheart

percentages Into angles reduced coefficients of variability. The means

(transfoi*med values) for the five aivironments are presoited in Tablo-2,
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The Values for Samaru nomal plantings, Kadawa, Mokwa and

Yandev represent deadhearts primarily due to stem borers. At Kadawa,

the field was low lying and dose to paddy fields and the insect

activity oould be diverse. The deadhearts were ^ways more at the field

borders where grass growth was profuse. The Samara late planting was

followed by a heavy rain aid prolonged drought. This resulted in

Qicrustation, poor germination aid poor seedling growth. The shootfly

attack was fairly severe and the deadhearts were due to shootfly and

stem borers*

Table-2 presets mean values over all the five fjivironments

and also for the four (Sivironments whidi represented primarily stem borer

attack. In all cases, varietal differences are statistically significant.

There is ala) corre^ndence bctweai the 5-location and 4-location means.

This may be due to the weightage conferred by Ihe 4 locations and may not

necessarily be interpreted as correspondence between stem borer and

^ootfly damage.

The top entries whic^ showed "the least perccantagcs are S2,

S36 and S43. Several of the entries show moderate resistcince and t hqy

could be considered along with yield and other attributes. Such ®tries

include 33.7, SL9, 320, S35, S37 and SPV-245.

Based upon the values from the five aivironments, the stability

of shootfly resistance has been analysed. The sftability parameters are

presented in Table-S and figures 6 and 7. The m^st stable varieties are

again S40, S36, S35 and S£, The stability of. resistance of some of the

agronomically desirable varieties is presaited in Fig. 7, The entries

K4, 53.7, S19, S32, S34^ S35 and 337 are inoderatd.y stable.
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Two regional trials from ICRTSAT caitre were received late

and planted during late JUly. The seedling deadheart percentages are

presented in Table-4. ItieQ'" coUld not be evaluated for yield. However,

single plant selections have he&n made in the varietal trial.
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Tabl&-2« SeedLing deadhearts (% transfonned) at five locatior^, 1982.

Variety Kadawa Mokwa Yandev Samaru
Mean Mean excl

Normal

planting
Late

planting
late plan-
ting

K1 24.9 26.6 15»3 24.3 48.3 27,9 22.8

K2 42.9 4L.2 21.8 33.7 59.9 39.9 34.9

K3 29.1 20.1 13.7 20.5 47.3 26.1 20.8

K4 29.9 26.0 19.3 13.4 49.6 27.7 22.2

K5 23.4 25.2 17.9 22.1 45.2 26.8 22.1

K6 24,6 25.6 14.2 23.2 54.3 28.4 21.9

SL 27.1 27.0 19.0 31.7 59.7 32.9 26.2

S2 17,8 19.8 11.5 16.2 47.4 22.5 16.3

S3 26.9 33.5 20.6 27.0 03.8 33.7 27.0

S4 25.2 26.7 25.2 33.9 57.1 33.6 27.7

S5 53.4 38.3 17.2 23.1 56.3 33.7 28.0

36 48.6 42.0 23.5 33.5 69.0 43.3 36.9

37 28.7 28.0 17.3 20.4 56.0 30.1 23.6

38 a.2 35.6 15.4 19.0 52.4 30.7 25.3

39 26.2 34.5 19.3 16.7 49.8 29.3 24.2

£10 26.6 36.5 12.2 00.4 48.1 28.8 23.9

SL2 30.1 30.0 10.2 26,6 65.8 32.5 24.2

as 36.7 25.5 8.3 21.7 46.9 27,8 23.0

S14 37.8 28.2 15.0 27.6 60.6 33.8 27.1

as 39.1 18.8 16.7 25.9 56,8 5L.4 25.1

ae 26.3 36.5 19,8 19.8 47,7 30.0 25.6

a? 23.8 29.0 13.0 15.3 54.4 27.1 20.3



Variety Kadawa Mokwa Yandev Samara

N3rmal Late
planting planting

Mean

SB-15

Mean excl»
late pla^-
tlng

518 31.1 21.5 13.9 18.4 53.7 27.7 21,2

• 3L9 28,4 20,6 13.9 15.9 5.20 26.1 19,7

sso 29.8 23.5 13.5 14.7 54.0 27.1 ao.4

,SE1 23.2 24.8 14.4 17.8 55,4 27.1 20.1

S2£ 19.9 23.0 11.7 22.1 45.9 24.5 19.2

323 . 22.8 23.9 12.0 23,4 48.6 26.2 20.5

S25 22.6 27.7 23.4 23,0 55,7 30.5 24.2

526 30.5 32.3 18,0 23.8 57,2 32.4 26.1

S27 19,9 27.7 33.0 23.8 55.9^ 32.1 26,1

S30 29.9 29,9 17.7 16,6. 56,0 30.0 23,5

S3l 35.0 38.3 30.9 29.9 57.5 38.3 33.5

f

332 47,6 43.1 18.9 17,6 67.9 39,0 51.8

534 38.3 29.0 18.3 a.o 48,7 21.1 26,7

• 335 27.0 23.3 17.0 16,0 47.5 26,2 20.8

336 20,6 14.7 16.3 14.0 43.6 a.8 16.4

S37 24.7 26.6 22.9 14.9 58.7 29.6 22,5

-

339 SD.2 55.9 24.4 32.5 77,7 48.1 40.7

S4D 15.5 17.1 12.9 0.0 32.3 15.6 11.4

341 40,2 36.5 22.1 22.5 45.8 33.4 30.3

S42 40,3 32.7 27,3 18.6 65.3 36.8 29.7

343 4L.4 43.5 33.S 24.8 75.3 43.7 35,8

S44 26,6 51.3 24.9 Tu.e 60.5 33.0 26.1

•

5PV-24S 23,6 25.9 20.3 19.9 45.2 27.0 22-4

«

3ES 28.7 38.6 27.9 25.1 49.9 34.0 33.1
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Variety Kadawa Mokwa Yandev Sainaru
Mean Mean excl.

€

Normal
planting

Late
planting

late plan
ting

*

SK ^.5 42.6 34.2 34.0 62.5 42.8 37,9

Local

farafara

18,1 27.1 35.7 38.0 58.3 35.4 29.7

Mean 29.9 29.9 19.3 22.2 54,7 31.2 25,3

SEm 5.5 5-7 3.6 3.3 4.5 2.4 2.7

CD 5% 15,8 10.7 10.4 9.2 12.8 6.7 7.7

01 % 26.1 17.6 26.6 25.5 11.6 17.1 21,7
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Variety a byx SE(b) HeglM.S. Deviation
s^uai

sao £7.1 1.16 O4II 1055.4«- 8.6

sa. 27.1 1.17 0.07 1060.2* 3.4

S22 24.5 0.88 0.14 604.0* 16.3

S23 26.2 0.94 0.14 6ea..9» 15.7

3£B 30.5 0.97 0.18 737.9* 24.7

S26 32.4 1.07 0.05 896.9* 1.9

S27 32,1 0.83 0.34 530 .7 90.4

S30 30.0 1.13 0.08 989.7* 5.2

S51 38.3 0.80 0.07 493.6«- 4.1

S32 39.0 1.^ 0.33 1537.9* 82.6

S34 31.1 0.83 0.19 54L.2* 29.5

335 26.2 0.90 0.08 635.^ 4.5

336 21.8 0.85 0.16 558.0* 20.5

S37 29.6 1.16 0.19 1054.0* 28.8

S39 48.1 1.42 0.27 1572.8* 57.9

S4D 15.6 0.72 0.23 407.7 41.3

S41 53.4 0.66 0.23 335.8 39.7

S42 36.8 1.22 0.22 1156.0* 36.9

S43 43.7 1.33 0.19 1385.3* 27.0

344 33,0 1.10 0.15 943.8* 18.4

SPV-a45 27.0 0.74 0.07 429.0* 3.9

SK 34.0 0.83 0.05 538.3* 1.9

BE5 42.8 0.68 0.16 357.3* 20.4

Local farafara 35.4 0.70 0.47 381.1 1.73.7

•M- Significant at 5^



FIG. 6, STABILITY OF SEEDLING DEADHEART (^)
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Table-4. Seedling deadheads in International 33rg hum Variety (ISVAT)
and Hybrid trials (ISHAT).

1982 SAMAHJ LATE PLANTING

IS/AT ISHAT

Ehtry % dead-
hearts

Angles Ehtiy % dead-
hearts

Angles

A 13113 69,6 58.5 2gl9A X MR 702 54,9 47.8

A 15L08 66.4 54.7 " X MR 801 67.3 55.4

A 15L20 67.7 55.5 " X MR 802 60.0 5D.9

A 120.34 59.0 50.2 " X MR 806 60.5 a.i

A 13144 64^6 53.7 " X MR 819 62.6 52,5

A 1SK14 73.8 59.5 296A X MR 839 51.5 45.8

M 60252 53.9 47.3 " X MR 84L 48.9 44,3

M 0D256 65.5 54»1 " X MR 858 67.2 55.4

M 00263 39.4 38.9 " X MR 844 58.2 49.8

M 60264 68.2 55.8 " X MR 836 72.6 58.6

M 03272 43.3 41.1 2D77A X MR 823 62.9 52.7

M 6D297 54.0 47.3 " X MR 824 52.4 46.4

SAR-5 58.1 49.8 " X A leoa 56.1 4B.6

SAR-9 52.1 46.2 " X A 160 52 62.5 53.5

SAR-16 49.0 44.3 2219A X A 16001 60.5 51.S

D 71396 66.4 54.9 2219a X A 10DO3 55.7 48.5

D 71383 53.3 47.0 296a X A leaoi 62.8 52.8

D 71390 49.9 45.0 " X A ia02 54.1 47.5

3'V-245 52.6 46.5 " X A 1^103 59.8 5L.0

ffi^V-546 48.4 44.1 " X A 16104 58,3 49.8

SPV-138 52.7 46.6 ICSV 107 (M 60252)154.3 47.6

CSK-1 83.0 65.7 Cffl-1 66.2 54.9

G£H-5 53.3 46.9 CSH-5 59.4 50.5

Local farafara 53.8 47.2 Local check (S.K) 60.9 a-3

(M 58.3 53.0 59.6 50.8

S«£in 6.6 4.1 8.5 5.2

C.D.(5^) 18.8 11,8 24.2 14.8

G,V. (%) 19.6 14.2 24.7 17.7
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(2) Mature plant resigfcance to sttem borers

The borer attack was heavier during the previous year whai

the veiy sugceptlbles were ^imlji'ated.

Duilng the current year, stm borer damage at maturity of

Various esntrles has been evaluated by ncr colleagite. Dr. MacFarlan, and

will be reported by him.

A stage has now be(3i reached that in aitries sheeted for

agronomic wrth, there may be some tmnelling, but this does not apparently

affect grain yidd.

(3) Head bugs

Headbuga of various kinds have hem observed, but conpared to

the Caloooris damage in India, the damage caused was not serious.

(4) Disease resistance

Conpared to 1981, leaf diseases were low during 1982, The leaf

disease reactions were reported duidng i98l and they were maintained during

1982. All selected aitries are superior to the locals and are near free or

less susceptible to leaf diseases.

October rains enabled roDuld developraeit and all the entries

wore scored for mould incidence and graiji deterioration. Only those

that combined yield with mould tolerance have been retained aid a mention

of them will be made later*
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(5) Durable resistance

Scretaiing of the same breeding material from diy to wet location

aider differ®t planting times eiabled identification of lines resistant

to prevaloat and potential pests and ^imination of susceptible ones.

This process led to the consideration of durable resistance. Selected

material, limited in numbers, could now be studied in greater detail

in the coming years.
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IV. SEIgGTIQN AMD ADAPTATION OF TR3PICAL GULTIVARS

(l) Evaluation of sheeted lines

Based on the evaluation duiir^ the rainy season and offseason

performance in the past, about £0 lines were selected for yield ev^uation.

These varieties were studied in tvjo yield trials (Trials 1 and 2)«

(a) Drier areas : The two trials with selected lines were conducted

at Kano in Nigeria and at Maroua in fferthem Cameroon by Dr. 0*P. Dangi,

Sorghum Breeder* The Maroua data will be reported by Dr# Dangi and

should be viewed in conjunction with Samaru data. The Maroua trials

also had a much higher population levels*

The Kano trials which were planted on June 30, 1982 ran into

soil problems* The stands were excellsit and there was drought after

J^y 10* The plants started recovering towards the beginning of August

and it looked as though it was an excellent opportunity to evaluate for

seedling drought* The soils were very heteiogtaieous and we were lc?ter

told that thoy had the history of sorghum failures. Ihey were^ probably

of low pH* Data from replication to replication were voiy variable and

not amenable for analysis*

In tiial 1, the entries KL, K4, 32, 93.3, SL4, Sl6, SL?, 300

and GSH-5 looked promising and were superior to Yargunki, the local check.

Trial 2 was more heterogeneous aid in several cases, the plants

collapsed. One interesting feature of this trisl is, the aitiy S38 yi(a.ded

reasonably w^l in all the three replications* If soil acidity is the real

problem, then the utility of S38 fbr such soils needs to be further assessed.
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(b) Moderatedy wet areas t The two trials were conducted at Samaru

and plaitings were done on June 21, 1982. For trial-l, t he plot size

was 4 rows, 3 m long spaced 75 cm apart. For trial-2, the plot size

was 4 rovsf 5 ni long. Detailed data on Initial stand, seedling dead-

hearts^ pXsnt height^ days to flower, number of earheads per hectare

and grain yid.d are presented in tables 4 and 5*

In trial-l, the loc^ Farafara yielded the niaximui% but not

so in trial-2. This descrepancy may, perhaps be due to a possible mix up,

which could not be rectified, or due to enhanced border effects in short

row plots, comrion with tallsj conpared to trial-l this trial was in a

r^atively low lying area and the moisture stress may also be less on the

late locals. The recorded yield lev^ is slightly over 5,000 kg/ha while

in trial-2, it is 2,733 kg/ha which is more realistic and coinparable to

those obtained in several University experiments as well. Amongst eailies

BES is the best available iirproved variety.

Tidal-1 t In trial-l, the entries K4, K5, S2, SLO, S13,

SL7, sao, SPV-245 and CSH-5 are promising. In case of GSH-.6, the germi

nation was poor and the stands were low. Vihile CSH-5 has yielded well,

the hybrid did not exhibit supOTiority over the best varieties (Table-5).

Trial-2 t In trial-2, the eitries, S52, SS3, SS4, S35, 336,

S37, S38 and S4D are promising for yid.d (Table-6).

(c) Wet areas

Forty nine oitries from the two trials-1 and 2 were grown in a

single trial with two replications at Mokwa and Yandev. The t idal at Mokwa

was plaited on August 19, 1982 aid at Yandev on August 16, 1982, Management
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at both locations was poorj besides at Yandev, the plot allotted had

the history of not being suitable for sDrghum,

The yifilds of promising entries at Mokwa are as follows :

K4 - 2567 kg/ha

S21 - 2733 "

S35 - 2733 n

S40 - 2467 "

BES - 1567 »

The above entries sslso looked promising at Yandev.



Table-5. Selection and adaptation of tropical cultivars (Trial-l) - Saniaru 1982 rainy season

S*No* Selection Pedigree Initial
stand/ha

Normal planting
deadhearts at

^ days

Deadhearts in
late DlantiJig
at 40 days

Plant Days
height to

1*

2.

3.
4.

5,
6,

7.
8.
9.

10.

11.

12.
13.
14.
15.
16.

17.
18.
19.

SO.
21.

23.
24.

25.
26.
27.

28.

29.

30.

K1

K2

K3

Q?K4
K5

K6

SI

^ S2
53

54

ao

S12

SI 3
SL4

515

516

^ S17
as
SL9

W S20
521

522
523

a^-245
Cffl-S
csi-e

L 187

S.K

L 1499

Local

G.M.
S.Bm

C.D.(5^)
C.V.(^)

SPV-315 52, 222
SFV-301 50,000
M 364L1 57,777
M 36037 67,110
M 39281 51,444
D 82066 46,666
SPV-126 60, 777
Eth.12089 56,666
SP7-2aD a, 444
SPV-221 59,666
SPV-201 54,777
SPV-312 58,882
5PV-313 56,666
SPV-314 57,444
SP7-314 52,999
a'V-314 59,999
SP7-314 56,333
SPV-315 52,999
SPV-515 53,350
SPV-315 59,666
SPV-315 54,4^4
SPV-315 52,222
-SPV-SIS 46,666
SP^-245 54,131

(2077a X CS554L) 57,444
(2219a X GS554L) 23,000
Inp.variety 44,444
5iort Kaura 46,333
Inp.variety 58,5 55
Farafara 55,555

52,999

% Angles % Angles

17.1 24,3 55.7 48.3 153
51.0 33.7 74.9 59.9 120
12.2 20.3 54.0 47.3 170

6.4 13.4 58.1 49.6 177
14.9 22.1 50.3 45.2 210
15.7 23.2 65.9 54.3 133
27.9 51.7 74.6 59.7 167
7.8 16.2 54.2 47.4 213

20.7 27.0 75.3 60.8 110
31.2 33.9 70.1 57.1 120
12.1 20.4 55.2 48.1 ISO
ao.2 26.6 83.2 65.8 133
14.5 a.7 53.3 46,9 140
22.2 27.6 75.6 60.6 137
19.5 25.9 70.0 56.3 133
12.0 19.8 54.6 47.7 197

7.1 15.3 65.9 54.4 150
12.3 18.4 64.9 53.7 143

7.8 15.9 61.9 52.0 143
6.7 14.7 65.4 54.0 150

10.0 17.8 67.7 55.4 150
15.4 22.1 51.6 45.9 147
15.8 23.4 56.2 48.6 157
11.7 19.9 50.4 45.2 150
17.6 24.7 ';d.8 57.3 160
27.7 31.2 74.3 59.6 140
35.3 36.3 43.7 41.3 200
31.4 34.0 77.6 62.5 260
26.2 30.7 75.0 60.0 227
38.0 38.0 72.5 58.3 440
18.3 24.3 64,1 53.5

4.2 3.2 7.0 4.3
12.1 9.3 ao.i 12.4
39.6 23.0 15.4 11.3

76

71
71

10
76

77

7D
78

74

75

71

75

71

70

74

80
70

75

74

73
75

75

75

76

70
66

109

111

108

109

Plant
aspecl

flower score

3.8

1.5
2.7

3.8

3.3

2.0

2.5
3.7

1.2

1.5

3.2

3.7

3.2

3.7

3.2
4.3

3.8

3.8

4.0

4.0
3.8

3.7

4.0
3.3

3.7

3.3

1.2

2.5

2.5

2.5

No, of Grain
i heads/ yield

ha. (kg/ha)

44,111 3744
47,777 1922
51,444 3744
€1,111 ^778
so,ooo 4111
44,111 1967
56, 333 3589

46,333 1*4589
39,666 2556
39,666 1967
58,888 4070
53,333 3367

a, 444 3811
45, 555 3367

43,666 3256

49,222 3367
56,666 (^589
48, 555 4189
50, 333 4144
58,111 4411
48,888 3967

41,888 3444
39,222 3633
48,888 4300
55, 555 4478
31,888 1778
23, 666 1633
37,444 2778

50, 777 2778
54,444 '5000 ^
48,111 3440 w

233.3
677.8



Table-6. SelQction and adaptation of tropical cultivars (Trial-2) - Samaru 1982 rainy season

S*5fe7 ""selection Pedigree""

1. 35
2. S6

3. S7
4* S8

5* S9

6. S24
7. S25

8. S26

9. S27

10. S28

11. 529
12. S30
13. S31
14. S32
15. S33
16. - S34
17. |S35
18, S36
19. S37

20. S38

Zl. S39

82. S40
23.

24. S42
25. S43
26, S44
27. BES
28. YG
29. L 187
30. S.K.

a. L 1499
32. Local

CM

S*£m

C.D.(5^)

SPV-255
SPV-265

SPV-266
SPV-290

SPV-321
SP7-338

SPV-342

SPV-388

SPV-104XCS554I
t?

SPV-104xl4a/l68
A 6391
A 6213
k 6286

Sepon 10 5( *80 n ur«)
M 91019

M 904L1
M 36170
H 166

SF 62
Eth. 12089

GSA 766
GSA 932

470

SPV-104!cCS3541
Inp .variety
Inp.variety
Inp .variety
Imp .variety
Imp.variety
Farafara

Initial Normal planting Late planting Plant Days Plant No •of'" Grain
stand/ha deadhearts at deadhearts at height to aspect heads/ yield

^ days 43 days (cm) flower score ha, (kg/ha)
% Angles % Angles

16,1 23.1 68.8 56.3 173 66 1.7

31.7 33.5 87.1 63.0 173 73 2.3
12.8 20.4 67.7 56,0 177 77 1.7
12.1 19.0 62.9 52.4 143 61 2.5

8.2 16.7 58.3 49.8 163 73 2.2
30.8 25.8 69.6 56.5 107 €!1 1.7
15.7 23,0 66.8 55.7 140 67 2.5
16.7 23.8 T0.7 57.2 133 64 1.8
16.6 23.8 68.5 55,9 120 78 1.5

6,9 14.5 75.0 6D.1 193 76 1.7
9.8 18.0 74.4 59.6 170 76 1.7

10.1 16.6 68.6 56.0 183 74 1.7
24.9 29.9 71.1 ^.5 150 76 3,0
9.3 17.6 85.8 67,9 173 76 3.5

18.4 25.3 76.3 60.9 200 76 2.8
13.7 2L.0 56.4 43.7 183 76 4,3

7.7 16.0 54.3 47,5 190 62 3.8
6.1 14.0 47.6 43.6 157 71 3,8
7.7 14.9 73,0 58,7 207 81 4.5

20.6 24.9 74.0 59.5 190 69 3.5
28,9 32.5 95.4 77,7 147 71 1.5
0.0 0.0 28.6 32.3 230 77 4.3

15.7 22.5 51.4 45,8 157 73 3.8
10.6 18.6 82.6 65,3 103 68 2.2
18.0 24.8 91.6 75.3 163 71 2.7
13.7 21.6 74.9 60.5 163 77 2,5
18.5 25,1 58.5 49.9 170 66 3.3
13.9 18.1 74.2 59,5 380 93 2.5
29,9 29.9 81.4 64.6 217 107 1.5
15,4 22.5 84.4 6^.7 257 110 2.5
11.7 19.1 56.4 48.7 233 106 2.5
51.2 33,9 93.3 75.0 427 108 2,5
15.4 21.6 70.3 57,8

4.5 3.7 5.9 4.0
12.8 10.6 16.9 11.5
5D.9 30.1 11.9 9.8

55,336
56,003
54,003
61,336
56, 670
57,336
49,336
58,003
52, 669
57, 336
54, 669
52,003
47, 336
57,336
56, 669
57,336
58,003
58,6'iO
60,003
59,336
56,003
57,336
57,336
54,669
56,00 3
52,669
52, 669
55, 336
49, 336
48,669
62, 610
56,003
5^336

53, 336
53, 336
58,003
59,336
58,003
65,336
54, 669
66,670
aD,669
61, 336
54,003
49,336
43,336
53,336
52,003
55,336
52,00 3
56j003
54,669
61,336
52-,005
51,336
48.002
48,669
65, 336
53,336
59,336
38, 668
27,335
31,335
53.003
54^003
52, 669

^3267
1245

0067

2622

2733

3352

238.1

673.5
12.3

TO
00
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(£) Vest African Regional Trial

Data from a West African regional trial conducted at Samaru

on 4 row plots with 3 replications *^re pre^nted in Taia.e-7. This trid.-3

was sowi on 22.6,1982.

The highest yielding mtry in this trial was SRK-4841, followed
by K5 and aS. SRN-484L is highly susceptible to leaf diseases^ but known

to be resistait to stiiga. The seeds are browi. K5 aid SIB have very

little leaf diseass and ^Aiite pearly grain. K5 has a tendency to lodge.

SHIt-4841 is a good base for further InpiDvement.
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Table-7, Selection and adaptation of tropical cultivars (Trial 3) - Sarnaru 1982 rainy season

S»N6* Ehtiy In it ial

stand/ha
Deadhearts at

40 days
% Angles

Plant
height

(cm)

Days to
flower

Plant
aspect
SCO re

No. of
heads/
ha

Grain yield
(kg/ha)

1. M 61006 53, S34 12.2 20.2 137 61 2.8 48, 467 30 89

2. TNI-20 47,134 22.1 27.8 103 70 1.5 58,000 3445

3, M 6264L ^,134 3.7 9.0 170 65 3.2 53,200 3600
4. SUCH : 35 1 5 50,330 34.8 36.0 153 76 2.8 72,867 3733

5. TNI-16 a,aoo 34.4 35.6 147 71 1.7 61,800 3533

6. M 909S3 56,467 16,0 23.2 163 74 3.3 52,200 3200
7. SUCH: 86100/70 35,534 17.7 24.7 127 76 1.5 54,000 2378
8. 125-2 43,134 23.4 28,6 163 70 2.7 42,867 3333

— 9. SRN-484L 53,134 10.8 19.1 197 64 2.5 65,800 5467
10. 2L2-10 42,003 8.8 17.1 163 69 1.7 40,867 3467
U. Dabr 1-1-1-1 52,467 U.O 19.3 163 74 1.8 56,200 4367

12. K5 57, 534 3.5 10.6 337 71 3.2 49,334 4600
13, SL6 59,134 10.9 19.2 200 80 4.2 48,000 3422
14. as 58, 467 6.9 14.3 160 74 4.0 56,000 4230
15. S9D 46,200 2L.9 27,8 173 77 2.3 37,334 1845
16. S31 46,667 17.0 24.2 143 75 3.0 43,800 3333
17. S44 ED, 667 12.0 19.6 17D 77 2.8 48,200 3133
18. Siort Kaura

(local dieck)
52,867 14.6 22.2 253 111 41,334 2867

G.M.

SmEih

53, 437 15.6

3.7

22.1

3.0

51, 3.5 3484

C.D. (S^ 10.7 8.5
325.1

C.V. (%) 41.3 23.1
993 .4

16.2

-•H



•it . •;

SB-31

(3) Proinising aelections

Based on the studies at Samaru and observations at Kano, Mbkwa

and Yandev, the following selections may be considered promising (Table-S)

Their performance at Maroua will be compared, but visual observaticns

indicated their promise at Maroua (Gamaroon) as well-

The trials clearly separate the high yielding from the low

yielding. Itieir insect and disease reactions and behaviour of yield

at a range of planting dates and locations Is available.

The yields reported are at constant populations of 50-55

thousand plants per hectare which is knowi to be optimum for the local

farafara and other local improved varieties. The short and eaily duration

varieties can take populations upto 150,000 plants per hectare.

To optimise their yl^ds, it is nocessaiy to wjri? out the production

technology.

Out of the 14 lines li^ed, abme of them like S40, S35,

Sl9/Sa0/S21, etc., are promising mder August plantings as wpII

and could stand a range of planting dates. Sach varieties will, provide

the basis for studies for new cropping ^stans - intei^, relay- aid

sequaice*

The striga resistant SRN-4841 coiad provide the basis for

inproving Vfest African sorghums. Based on p^e£^nt data on yield, insect

and disease resistance, a useful crossing progranme could be developed.
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Table-8«

S^aJ?

awn© promisiiigr sedectlons

'St.W^.V '̂u^^ VcJUaj-Vv '̂JL^
"^^«=S.-XV^ ^x->»jpp=vx^-. ,

I

Xe^<vT^fapC^a<^i)

s

rrT»ann Q

7
$»N6» S^ection/ Pedigree

Entiy , ,
Siitial
stand

No. of
heads at
harvest

Mean dead-

hearts (%
transformed)

Plant Daj's to
height flower

(cm)

Plant

aspect
SCO re

Grain ^ ~

yield
(kg/ha)

1. SLO SPV-301 54,777 58,888 28.8 150 71 3.2 Q)0 78
z. SIS SPV-313 56, 666 61, 444 27.8 140 71 3.2

3. SL7 SIV-314 56, 333 56,666 27.1 150 10 3.8 (^4589
4. si9/ao • 3PV-315 59,666 58,111 27.1 150 73 4.0 @^1
5, S32 A 6213 57, 336 53,336 39.0 170 76 3.5

6. SS4 Sepon 103
(1980 nurseiy)

57, 536 55, 336 a.i 180 76 4.3 ^4733

?• S35 M 91019 58,003 52,003 26.2 190 62 3.8 04489
4045

8. S36 M 90411 58, &7Q 56,003 21.8 160 71 3.8

9. 337 M sa'^) 03,003 54, 669 29.6 210 a 4.5 \34111
10. S38 H 166 59, 336 61,336 - 190 69 3.5 ^4156
11. S4) Eth. 13389 57, 336 51,336 15.6 230 77 4.3 (^5389
12, K4 M 36037 67,110 61,111 27.7 180 70 3^8 ]t3>4778
13. SRtt-48^ 53,134 65, 800

/
200 64 2.5 ,05467

14. SP^-245 54,111 48,888 27.0 150 76 3.3

1

1^)4300

oi
TO
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(4) Other Rsglonal Trials
\

During 1951, a regional trial of direct introductions was

conducted in Mauritania. Plantings were done on July 20, 1981, The

yi^d data are presented in Table-9. SfV-35, CSH-1 and SPV-16L

exhibited sane promise#

Of the eaily aitries tested in non-replicated blocks, CE-lSl

rw»rded a grain yield of 54eo kg/ha followed by GE-145 with 3000 kg/ha.

At D'ina (Baiin), six iiT?proved varieties of Ittgerian origin

were growi. Of then^ L-1499 was the highest yielder. At Saria (Upper Volta),

the Nigerian entry 38-3 was the highest yielder with 3057 kg/ha. In Camaroon,

C&-15L, Ce-145, and ffis, all of which are early esdiibited some progress.

The regional trial was erratic,

Ifone of these esq^eilmait'e may be considered v^id since these

stray studies lack consistence*

: :-fl#

-
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Table-9« Yield data of direct introductions in Mauritania

1981 RAINY 5EAg)N

Varieties grain yi^d
(kg/ha)

Offl-6 2590

OSH-1 5295

C5i-5 2960

spv-2ao lasD

SPV-316 l-^O

SFV-513 2590

SIV-138 El 5

S*V-221 445

SlV-314 2700

3^-224 IBS)

SFV-260 1035

S>V-35 ^35

^V-l€l 3550

C®-9 2405

SPV-245 3.50

SFH-aOO 1295

3>V-99 1185

CSV-4 2000

SPV-315 2665

SPV-92 1260

aooo

Ten© In F^ia .•
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E^ALU/jTION OF NIGERIAN 3D MUM OPLLEGTIOK

Itie gaietic resources mit of ICRISIT made available small

quantities of seed of 303 collection of aarghum, mde primarily in

Northern Nigeria during the 1981 rainy seaaon-

These oollections were grown in single rows (3in long, 75 m
apart) during the 1982 rainy season at Samaru. The plantings were done

on 22.6.1981 at the lowest end of the field. Observations were recorded

on, (1) number of plants in a row after final thinning, (2) nunber of

deadhearts at 4D ds(ys, (3) nunfcer of ear bearing plants at harvest,
(4) plant height (cm), (5) days to flower, (6) earhead weight, (7) grain

weight, and (8) threshing %. Plant height and days to flower were based

on a single observation while eartiead weight, grain weight and threshing %

were based on 3 individual plant obsa-vations per line. The data are

appended in Table-10.

The collection was studied with the following objectives :

(a) Whether there is adequate variability among collections

(mastly late and tall) so as to warrant selection and

isolation of superior types#

(b) Ii^ietherthe hybrid races established uider natural

selection have advantages of yi^d or other attributes

so as to warrant their further exploitation#

Itie following are the aaliant features of the stu^r :

(l) The collection

Both aooording to the tentative classification of K.E.Prasada Rao's

on the ^t, and oar assessment, ^veral of the collections represent hybrid
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races* A better classification msy be :

(a) Original land races

Cb) Becorrbinants as a resiOLt of natural hybridization and selection

(c) Mutant forms

The Kano-Sainaru b^t across the Northern latitudes of fH-geria

is a iiileting pot In the sense that there has betsi cctisiderable hybridization

betwecsn farafaras (Guinea types), Gaudatums, durras. broom ooms.

conspicums and other forms*

The a>uthem latitudes represent a near nonolith of the farafara

(Guinea) types with occasional fields of caudaturns or other groups.

(2) Disease resistance

The collection does not provide any variability for disease

resistance in that all of them are susceptible for leaf spots, primarily

the grey leafspot.

(3) Incidence of borers

The Incidence of stem borers is also common in all collections.

The initial stand count, the deadhearts and the nunfcer of ear-bearing

plants do appear to provide some variability. Selected lines need

assesanent in replicated trials. Those that offer promise in this respect

are : S.Wog. 15, 45, SL, 59, 65, 69, 72, 78, 82, 85, 91, 92, 94, 126, 128,

138, 144, 14^ 160, 162, 180 aid 183.

Hie mature plant resistance to stem borers has been evaluated by

Dr. MacFailan.



^37

(4) Grain yield

"3.eld data for which individual plant observations were available

on 186 oollections were ciitically analysed.

The range for grain yield was from 13.7 to 172.7 g per plant

with a mean of 98.1 g and S.D. 35,7, There is adequate variability

for yield in the collections.

The analysis of variance for grain yield is as follows :

Table-11. ANOVA for grain yield

Source D.F, M.S. F.

Between varieties 185 3824. S-ih-. 6.95

lathin varieties 372 5£D»4

S.Em = 19.16

C.D.(5^) = 37,54
C.V.(^) = 23.91

Using one standard deviation as the class interval, the yield

classes were divided into 5 groups as follows ;

Table-12, Frequency distribution for grain yield

Yield group Ko. of collections in the
group

0 .- 36 g 11

37 .- 72 g 30

73 -- 108 g 70

109 -- 144 g €0

145 -• 180 g 15



The froqioncy fV>i- ^ralii is noar

normal (Fig. 8).

Varieties with an average single plant yield level of

more than 135 g per plant represent the highest yielding class*

Th^ are presaited in Tabl©-15. Out of these, S.Nos. 5L, 59, 65,

69, 72, 78, 82, 92, 126, 128, 138, 144, 162 and 183 combine insect

tolerance with yield*

Threshing % ranged from 39.1 to 89.5 with a mean of '^•9,

Hie extreme cases were both low yid.(4ng.



FIG.8. FREaUENCY DISTRIBUTION IN NIGERIAN COLLECTION (SAMARU, 1982)
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Table-13. Particiaars of high yielding collecticns.

Nursery No, Cbllection Ife, Origte

674 SL Kaauna (Giwa) Farafara
681 ao Kaduna (Gora) Ka ura

683 sa.5 Kano (Garo) Kaura
686 SL8 n 1! Kaura
692 S24 ti ti Ka ura

694 S26 tt It Farafara
701 S33 !f (Utai) F arafara
704 S36 fl fl

Kaura
713 SSD fl (Wudil) Kaura
714 sa ft ti

Kaura
716 S53 n It

Kaura
7a S58 II It

Farafara
722 S59 n II

Farafara
726 S63 II II F arafara-yala
727 S65 Bauchi Zindi Farafara
728 S66 II It

Kaura
729 S67 11 ti

Kaura
73). S69 II Kari Kaura white
732 SfJO n ti

Far?fara
734 372 n It

Kaura
737 576 II ti

Farafara
739 S78 II It Farafara
742 S82 Bo mo Potiskun Kaura
752 392 II Bama Chakkalan i^Fari
784 S126 Gangola Mubi
786 5128 (1 11

794 sa.38 Bo mo Biu

800 3144 Bauchi Biu
818 SL62 It Badaruno Kaura
829 a73 II Nailo Kaura
8S8 SL83 II Bauchi

Total 31 (167??)'
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( 5) Paiicle cpirponcaTt a

The collections wen arbitrarily giouped on the basis of the

panicle types and a few represoitatives for each groi^ were studied in

detail fijr the panicle component s, ' The oitire data is not presorted

here.

Out of them, the panicle oomponerts of only the high yielding

collections are presented in table-14« The primaiy puipose is to see

irfiether the high yielding types conformed to any specific group.

An examination of the panicle iTDrpholosr reveals that high

yields oould be obtained in the backgrounds of farafara (Guinea),

caudatum or hybrid combinations of CG, GC and even against a broom oom

backgromd*

(6) Natural hybrldlaation and selection

Hybridization and natural s^ectlon does lead to high yi^d

types but the hybrid fonns are at best as superior as a guinea or caudatum.

This results in several inferior types vhich continue to occur in nature

populations and tend to reduce popviatlon yields. At this stage, it is

rather difficult to state that such natural hybridization and selection

has led to isolation of fonns that are si:^erior to the best available

farafaras or caudatums. Itiere is no doubt considerable recontoination

occurred betweai panide oonponents, but aider natural s^ection tb^

do seen to oompaisate and the high yield forms are obtained against all

hybrid combinations.
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This being the oa^, the question Is whether oontiDlled

hybridization and s^ection under carefully planned mating ^sterns
could restat in hybrid derivatives superlo r to t he best parsitsl

forms. lb me, this appears feasible and if we are to breed for late
inaturing types, only such oarefiiLly planned approach might yield
results of some significance. Presaitly, for farafara and other

late types at optimal popUlstion lev^s of SD,000 plants per hectare
yi^d levels of 2000-5000 kg/ha are feasible dependiiig upon the seasonal
conditions and 3.,puts applied, the SOO-ZSM kg/ha yield level is nore
coimon under optimal managanait. Of course, there is the inhermt

danager of crop failure of lates, particularly, when late raJiis fail.

If a late variety is to be bred, one has to concmtrate on

average per plant yields of la.aDO g and this may be feasible through
ccrtrolled reconibinatl:)n breeding.



Tabl©-14» Panicle coirponaits of SDme high yielding collections

Nurseiy Collection Panicle Primary Width of panicle Nb«of No.of Ear- Grain Remark s
No* laigth axis branches (cm) panicle panicle head weight

(cm)

829 5.123 85 33 9

75L S.69 29 26 7

734 S.72 39 37 10

742 S.82 31 5) 7

721 S.58 33 25 9

786 S.128 30 28 7

784 S.126 37 32 8

704 S.138 38 35 6

726 S.63 54 47 19

EDO S.144 53 49 17

7D4 S.36 42 25 14

715 S.® 36 14 13

692 S.24 64 8 47

(g)

8 4 lao 13 151.0 151,7 C Ll^ht yellow seed; elongate

6 4 143 Cont, 186.0 149»7 CG White pearly;elongate &contact

® ^ 103 12 gl3*3 163.7 CG YE; elongate &oompact

® 3 102 12 175.3 136.0 CG YE; elongate &conpact

^ Gont. 193.0 157,3 GC alky;elongate &conpact

^ ^ 11 - 139,7 GC Wh.pearly;elongate &compact
® ^ 9 171.7 138.3 GC Reddish plant &Iteddish seed

® 5 114 U 172.0 136.7 GC Reddish pl,^nt &Reddi^ seed

.6 11 69 10 221.0 172.7 G Farafara type

® 15 180.0 140 .7 G Farafara type
8 20 92 6 172,7 136.3 BC YE; long &lore, close to broom

com type
^ 22 77 4 ao7,7 153^3 „

58 40 2 185.7 128.7 BC Very lore head,broom com like.
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VT. AMLYSIS, SlMMA!ff AND Q3NCLUSI0NS

(1) The basis

The duration of traditional cultivars has g^erally been much

longer than the duration of the rainy season; the periods of flowering

coincided with cessation of rains. Consequaitly, productivity risks

have been there with greater probabilities in years whai late rains

ceased preraaturely. Rainfall at the start of the season, whai farmers

start planting, is also uncertain and rains get established only as the

season progresses. The cULtivars are tall, vegetative with low harvest

indices and respond only to low population and fertility levels-

Inprovem^t efforts in the past have generally beon oriented towards the

traditional agroclimatic zones and tr.?ditional maturities with irargina?.

ijrprovemfint 3 in cultivar yields and management practices. Their inpact

todate has been marginal.

Alternative production systems fbr sole and mixed crops based on

altered ciXLtivars, if concoivod and inplemaited properly, could result fn

the much needed inpiovements in productivity and stability. Suitable

^ort seapon cultivars with built-in resistances rTid flexibilities for

planting aci^ss a range of ^vironmerjt s and planting dates could be iipeful

in the drier are^s of the North; as an assured hi^ yield crop grown

during the period when rainfall is most stable in the moderately heav^"

rainfall North guinean zone and as a late sown crop in the long season

heavy rainfall South guinean zone. Superior ^ort season ctltivars aro

known for better harvest indices and bettor responses to increased

population and fertility levels. IVii^ are also likely to be less

competitive ?nd amenable for greater manipulations in ihe developinent
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of stable and productive cropping ^sterns in place of the traditional

ones. Such cULtivars could be of imnodiate use and al® ptovide the

basis for future iirprovement. In other words, the need is for an

alternative base with wide adaptation as has happened in wheat and rice

on a global basis and with sorghuiH to a limited sc^e. The use of ^ort

season sorghums in place of 6-8 ronth cultivars coiad lead towards better

resource utilization - tine, space and inpijts.

(2) The mechanism

To answer the cuLtivar needs of such situations, particiiLarly
in the linmediate context, the mechanism we chose comprised of :
(a) Initial evaluation of a few commercial hybrids and varieties

of India ±n i-l hectare diagnostic blocks in a range of
situations primarily to assess the scope and problsns of
adaptation,

(b) Screening of a large number of inpioved tropical types available
from various sources - ICRTSAT cmtre, AICSTP, Ethiopia, Sudan,
I^per Volta, Mali, etc., in differmt agroclimatic zones in

a multi-loa-tion set up for their i.nsect and disease reactions

and adaptation ^er se during 1981. Further ev^uation of a

comnon set of selected lines during 1982 for yield and other

attributes in aich a diverse mULti^location set up across a
range of planting dates.

In the toplerentation of this procedure, there were lln,itations

of management, particularly «der oat-statlon conditions. The eltaination
of breeding lines was drastic. Yet, 1982 data from Maroua In Cameroon
(diy zone), Samaru (noderately wet) and Mokwa (heavy rainfall, long season)
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si^^^n^ted ty visual observations at Kano^ Kadawa and Yandev cfo lead

Us to useful conciLusionsa Ilie mechanisin takes care^ to a reasonsble

extent, the problems of adaptation and results in incorporation of

durable resistances against high yielding backgrounds of wide

adaptation.

(3) The results

The piDtiesn of dt®m borers has been ansdysed fairly critically

and it has been possible to isolate lines with low deacJieart percentages

and good lev^s of mature plait resistance/tolerance that would not

affect yield levcas. The shootfLy problem is limited and could be

avoided. Tolerance levels to shootfly have also beoi identified.

Selected lines exhibit high level of resistance to prevsient

leaf diseases in West Africa and good tolerance to grain moulds and grain

deterioration#

It has been possible to separate the high yielding lines from low

yi^ding. Among the high yielding, lines that have wide adaptation to diy,
iRoderately wet and wet areas across a range of planting dates are

discernible- That high yields and wide adaptation coUld go together has

also been established.

When cultlvara bred in India are Introduced into West Africa, -

there is ^ight ddlsf in maturity and a reduction in plant height. This

needs sjqjlanation. Limited studies with hybrids do not reflect their

supeiiorLty over the Elected varieties. This needs critical analysis

so as to enable development of suitable par^ts for a hybrid progranwe

in West Africa.
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Observational studies have been made on new cropping systems,

particularly gromdnut-gorghuni and soybean-sorghum. Based on modified

cultivars, the potentialities for studies on new cropping sorstans have

beai pointed out.

(4) Ijimedlate future

The first priority has to be for studies on production

technology of new sorghums - particULaily population and fertilizer

st udies«

The next priority ^ould be on development of stable and

productive cropping sfystems using modified sorghum cultivars in place of

the traditional ones. Inter-, relay-, and sequence studies have place

in different situations.

Long smut in drier areas and acid and pioblematic soils in

northern portions of ^sft Africa need special attrition.

It is now possible to develop a planned hybridization programme

involving local end exotic germplasm.

(S) The long season sorghums

A reasonably critical st ud^ of gem^laan collections of

Marthem Nigeria provides an insight into the late maturing soi^hums.

The farafaras (Guinea types) and the caudatums (y^low ^do^erm) are

by far the best cultivars in the region, Apart of the Sudanian zone

(latitudes between Samaru and Kano) is virtually a melting pot in that

there has been considerable natural\hybridization between farafaras.
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caudatumsu durras and broom-corns and a large number of hybrid forms

are discernible* The areas south of Samaru gaierailly represent a near

monolith of farafaras (guinea types). Some of the best hybrid fonrs

sedected in nature seen to be as good as the best caudatums or faraf.?rnis«

At best there may be marginal advantages# Even though there is

considerable recontoinatiOT, the panicle componoTts seem to compensate

in such a way that for final yield, the recombinants are as good as

the best parental progenitors* This observation may need further

analysis,

HLanned hybridization between diverse high yield types from

gennplasm collections and selection under carefully planned mating systems

should lead to late maturing lypes with per plant yield potential of

153-200 g of grain. If this could be accompli^ed, the yield levels of

such cultivars al 50,000-55,000 population level could toucii a new hi^

if there is no resource limitation. But thai, the inherent ri^ due to

failure of late rains is there and the resource utilization with late

and tall sorghums is not certainly going to be efficient.



Table-10« Attributes of ^gexlan collection grovm at Samara »
1982 rainy season,

S* Nursery Collection Total Mo. No. Pl» Days Head Grain Thre-
Nbt No. No. plants of of ht. to wt,/ wt./ shlng

dead- eai^ (cm) flower plant plant (I)
hearts heads (g) (g)

1 2 3 4 5 6 7 8 9 10 11

1. 674 sa. 12 9 7 460 110 207.3 152.3 73.5
2. 675 S2 11 5 6 570 110 133.0 100.3 75.4
3. 676 S3 9 2 7 450 102 156.0 122.7 73.6
4. 677 S4 11 4 3 410 110 150.3 107.7 71.6
5. 678 S6 11 2 3 470 110 182.7 133.3 72.9
6. 679 S7 6 3 3 330 97 158.0 88.0 55.7
7. 683 SB 9 2 0 110 _

8. 681 SLO 10 2 7 370 97 191.0 135.3 70.8
9. 682 SLl 11 3 7 390 97 139.3 99 .0 71.1

10. 683 as 12 2 10 450 94 184.3 137.0 74.3
11. 684 S16 14 2 8 380 97 140.3 110.0 78.4
12. 685 sa.7 12 2 6 370 100 116.3 86.7 74.5

13, 686
(twin seed)

SL8 13 4 6 420 97 169.7 142.3 83.8
14. 687 SL9 8 4 2 500 97

15. 688 sao 11 3 6 430 93 121.7 52.0 42.7
16. 689 S21 11 3 8 510 95 152.0 104.0 68.4
17. 690 S22 9 2 8 450 95 130.7 76.7 58.7
18. 691 S23 7 4 5 360 97 179.3 140.3 78.2
19. 692 S24 12 4 5 400 100 185.7 128.7 69.3
aD. 693 S25 12 5 10 400 85 124.3 65.3 52.5
a. 694 fiK6 13 8 5 35) 97 a5.3 167.5 77.7
22. 695 S27 13 10 4 400 93 136.0 84.0 61.7
23. 696 S28 11 5 6 420 95 185.0 119.3 64.4
24. 697 S29 2 2 0
25. 698 330 7 3 5 300 100 155.3 110.0 70.8
26. 699 SSI 9 3 4 370 93 120.3 80.0 66.5
27. 700 S32 14 8 10 350 9S 185.0 130.3 'JD.4
28. 701 S3 3 12 2 9 340 97 186.3 138.7 74.4
29. 702 S34 11 5 4 180 85 92.3 39.7 43.0
30. 7D3 S3 5 8 2 5 aoo 95 134.0 77,0 57.5
31. 7D4. S36 13 4 4 420 97 172.7 136.3 78,9
32. 7D5 337 9 5 4 ^LO 97 156.7 114.0 72.7
33. •^6 S39 12 7 3 400 85 75.3 48.0 63.7
34. 707 S44 11 3 6 35D 95 105.0 64.0 60,9
35. 708 S45 11 0 11 400 97 160.7 114.3 71.1
36. 7&9 S46 15 3 9 3£D 95 168.7 110.7 65.6
37. 710 S47 10 0 6 420 100 148.0 78.3 52.9
38. 711 348 8 5 4 420 100 192.0 134.0 69.8
39. 712 S49 11 1 8 450 97 192.0 125.0 65.1
40. 713 S9D 10 2 5 430 100 207.7 152.3 73.3
4L. ?L4 SSl 11 0 9 420 105 189.7 144.0 75.9
42. 715 S52 15 5 13 440 108 121.3 86.0 70.9
43. 716 S53 10 3 5 380 102 244.0 172.7 MD.8
44. 717 S54 11 4 5 ao 95 182.0 115.3 63.3
45. 718 555 9 2 7 200 95 143.3 84.3 58.8
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1 2 S 4 5 6 7 8 9 10 11

46. 719 S56 10 3 5 Z)0 95 149.0 84.0 56.4

47. 733 357 14 6 8 370 105 172.2 134.7 78.2

48. 721 S58 13 5 8 390 105 193.0 157,3 81.5

49. 722 S59 13 5 10 380 105 187.0 149.0 79.7

50. 723 seo 11 8 6 360 105 136,7 117.0 85.6

5L. 724 sei 13 7 8 380 97 185.7 132.0 n.i

52. 725 S62 11 6 1 453 no — —

53. 726 S63 14 6 3 460 105 221.0 172,7 78.1

54. 727 S65 15 5 10' 380 100 205,7 160.3 77.9

55. 728 S66 11 6 4 380 100 209.3 161.0 76.9

56. 729 S67 13 9 6 320 97 230.7 154.7 73.4

57. 730 S68 13 5 5 370 105 167.0 130.3 78,0

58. 751 S69 12 3 9 4X) 105 186.0 149.7 80.5

59. 732 S70 13 3 6 400 97 175.3 136,3 77.7

60. 733 S71, 8 5 4 430 97 189.3 133.3 70.4

61. 734 S72 9 6 8 ^0 105 213.3 163.7 76.7

62. 755 S74 9 4 7 ^0 110 131.3 96,3 73.3

63. 736 S75 14 4 10 320 105 158,7 124.3 78.7

64. 737 S76 11 5 5 3S0 100 190.7 146.7 77.2

65. 738 S77 11 2 13 430 105 112.0 92.7 73.8

66. 739 378 12 4 8 350 10 5 176.6 140.3 79.4
67. 740 SSD 11 4 8 4L0 102 174.7 129.3 74.0
68, 7'$L S81 12 4 5 380 95 117.3 80.3 68.4

69. 742 382 13 1 10 430 105 175.3 136.0 77.6
•70. 743 383 10 3 7 340 95 165.3 131.7 79,7

71. 744
(goose-neck)

384 14 3 8 330 100 156.7 117.7 75.1
72. 745 38^ 10 0 10 330 85 104.3 71.0 68,1
73. 746 386 11 4 8 440 85 83,0 63.0 75.9

74. 747 S87 9 3 7 ZIO 85 ieri.7 116,3 7L.9
75, 748 388 12 3 10 250 80 138.7 104.3 75.2
76. 749 S89 12 4 4 380 108 87.0 59.0 67.8
77. *:5D S90 10 2 10 480 108 15D.3 115.7 76.9
73. 75L ©1 9 3 9 520 110 169.0 131.0 77.5
79. 752 392 9 0 9 4SD 110 196.0 154.7 78.9
ao. 753 393 9 1 7 500 112 141.3 110.7 78.3
81. 754 • 394 4 1 6 420 108 182.7 134.7 73.7

82. 755 395 5 1 5 420 108 135,0 105.0 77.8

83, 756 396 6 2 6 500 115 180.0 132.0 73.3
84. 757 S98 11 7 5 440 108 126.3 98.7 78.1
85. 758 399 10 2 8 430 115 105.3 80.3 76.3
86. 759 aoD 10 6 7 ^50 115 104.7 81.7 78.0
87, 760 SLOl 8 3 10 450 115 72.3 5L.7 71.5

88. 761 3L02 8 1 5 400 no 138.0 no.o 79,7
89. 762 SL03 9 6 5 480 115 149.7 106.3 71.0
90. 763 SL04 8 5 5 400 110 118.3 89.3 75.5

91. 764 SEL05 8 4 7 500 no 109.3 85.7 78.4
92. 765 SL06 7 3 5 480 112 137.7 98,7 71.6
93. 766 3107 12 5 7 4X1 U5. 161.7 116.6 72.1
94. 767 SL08 11 3 6 480 110 156.3 127.0 81.3
95. 768 sa.09 10 8 1 4L0 no «
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»n-52

1 2 3 4 5 6 7 8 9 10 11

148. ezi SL65 6 2 3 4L0 112 148.3 108.0 72.8

149. 822 SL66 8 2 4 •"tED 110 123.3 78.3 63.5

150, 823 a67 7 3 3 3*50 106 152.0 110.0 72.3

15L. 824 SL68 9 2 3 493 106 - - -

152. 825 SI 69 8 2 5 440 110 140.7 109.0 77.5

153. 326 SI70 10 2 7 460 106 154.3 126.3 81.8

154. 827 SL71 7 1 2 400 106 126.0 92.0 73.0

155. 828 33.72 15 5 8 44D 106 168.0 130.3 77.6

156. 829 3L73 14 5 5 430 106 191.0 151.7 79.4

157. 830 SI 74 9 1 4 330 110 147.3 112.3 76.2

158. 851 3175 12 4 7 470 106 134.7 100.0 74.2

169. 832 SL76 9 3 5 510 110 155.0 117.0 75.5

160. 833 SI 78 8 2 7 4^ 110 147.0 109.6 74.6

la. 834 SL79 9 3 2 370 106 - - -

162. 835 S180 11 2 9 430 110 166.7 128.3 77.0

163. 836 SI81 9 3 3 400 115 119.3 93.7 78.5

164. 837 3162 9 2 7 410 106 100.3 ' 78.3 78.1

165. 838 SL83 12 3 7 423 110 166.3 137.0 82.3

166. 839 a84 14 4 8 420 117 109.7 75.3 68.6

167. 840 sa.85 10 3 5 430 117 122.0 85.3 69.9

168. 84L S196 16 6 7 330 117 126.3 81.7 64.7

169. 842 SL81 14 1 10 453 112 162.0 124.3 76.7

170. 843 SL88 8 2 3 ^iOO 116 94.0 66,0 70.2

171. 844 SL89 13 6 15 450 115 122.7 95.7 78.0

172. 845 SLSl 9 5 6 440 US 109.0 75,0 68.8

173. 846 a93 - - -

174. 847 S194 10 3 2 470 ISO 35.0 13.7 39.1

175. 848 S195 5 1 4 5D0 120 77.0 49.3 64.0

176. 849 sa.97 9 2 7 433 120 63.0 29.0 46.0

177.. 853 SL98 8 3 4 4ED 120 78.7 50.0 63.5

178. 8SL SL99 10 3 5 530 122 62.3 35.7 57.3

179. 852 saoo 10 5 4 430 117 94.3 42.0 44.5

180. 853 saDi 9 2 5 420 115 118.0 88.0 74.6

181. 854 S£02 10 0 7 430 115 69.7 42.3 60.ff

182. 855 S203 7 3 2 -ao 115 107.0 74.0 69.2

183. 856 S207 12 4 7 830 117 79.3 61.7 77.8

184. 857 S208 12 2 _ 117 — -

185. 858 3209 13 1 3 440 106 78.0 49.3 63.2

186. 859 sao 11 4 4 480 106 80.0 62.0 68.9

187. 860 S211 7 5 5 4L0 106 72.0 93-0 69.4

188. 861 SdL3 13 5 7 930 113 67.0 49.3 73.6

189. 862 S214 10 6 2 490 116 67.0 39.0 58.2

190. .863 sa5 12 7 6 440 116 59.7 35.0 58.6

191. 864 3216 7 4 4 280 115 87.0 €1.0 TO.l

192. 865 3217 9 4 3 260 115 63.7 57.0 89.5

193. 866 3218 5 4 1 300 116 _ -

194. 867 S219 6 1 4 300 113 163.3 107.7 6S.9

195. 868 323) 6 2 6 310 120 63.0 27.3 43.3

19S. 869 S2a 7 3 500 123 70.3 29.0 ^.3

197. 870 S223 4 1 5 500 125 62.7 27.0 43.1

198. 871 3224 7 2 4 930 125 71.3 28.3 39.7

199. 872 S225 7 2 5 480 130 85.7 48.0 56.0

200. 873 3226 6 3 2 403 130 81.0 42.0 51*9

201. 874 3228 6 0 8 450 130 73.3 28.7 39.1

202. 875 S229 11 5 9 403 130 ai.s 38.3 47.1

a) 3. 876 3230 9 2 6 440 126 -
— —
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