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Abstract

Pigeonpea and cowpea are widely grown in the semi-arid and arid regions of Kenya by small scale fanners.
The average yields are usually low due to insect pests, diseases and long growth duration of the local land races.
Little success has been achieved through conventional breeding methods for tolerance to insect pests and diseases
despite the development of high yielding and early maturing lines. Therefore, mutation induction was initiated
to widen the genetic variability in the improved lines. Seeds of three promising pigeonpea cultivars KAT 60/8,
KAT 777 and KAT E31/4 and of cowpea KAT 419, K8O and M66 were subjected to three doses of gamma rays;
80, 120 and 150 Gy for pigeonpea and 160, 200 and 250 Gy for cowpea. In M, generation, doses of 150 Gy and
250 Gy reduced emergence by about 50% and increased seedling deformities in both crops. In M2 generation of
KAT 60/8, high yielding mutants with oval shaped seeds (T, P5g) and branching (T3 P2g) were identified. Two
progenies of KAT 777 (T, P7 and T, P,,) had small slender leaves. Selected plant progenies in M3, M4 and M5

generation gave some promising high yielding variants. Although, the difference in days to flower and maturity
of mutant progenies and untreated bulk were small, some mutant progenies of KAT 777 and KAT 60/8 showed
tolerance to Fusarium wilt. None of the progenies of KAT E31/4 gave better score for Cercospora leaf-spot
compared to the check.

1. INTRODUCTION

Pigeonpea, (Cajanus cajan) and cowpea, (Vigna unguiculata) are grown in Kenya over
164,000 ha and 252,000 ha, respectively. Although, this represent almost over half of the total
area under pulses, the yield of these two crops (average 300-500 kg/ha) are low. The low yields
are mainly attributed to insect pests, diseases and drought. Through conventional breeding,
several early maturing (drought escape) and high yielding varieties of cowpea and pigeonpea
have been developed at the National Dryland Farming Research Center, Katumani. In the
experimental fields, the yield potential (2.0 tons/ha) of these improved varieties can be achieved
only when crop protection measures against insect pests are ensured. The situation is more
serious in the farmers fields because very few of them can purchase chemicals to protect their
crops against insect pests. Conventional breeding methods for resistant to insect pests and
diseases have met with little success. Mutation induction was, therefore, initiated during 1989
to complement the conventional breeding methods to improve the promising pigeonpea and
cowpea varieties against major insect pests (pod borers and pod suckers) and diseases (wilt and
leaf spots), and to develop early maturing, high yielding and drought tolerant/escape pigeonpea
cultivars.

2. MATERIALS AND METHODS

Three promising pigeonpea and cowpea lines each, representing early, medium, and late
maturity groups, were selected for the improvement of different characters (Table I). Open-
pollinated seeds of each variety were subjected to three doses of gamma rays after
determination of LD50. The doses ranged between 80 to 150 Gy for pigeonpea, and 150 to 250
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Gy for cowpea varieties [1]. Approximately, 600 seeds of each cultivar were treated with
different doses at IAEA Laboratory, Seibersdorf during December, 1989.

TABLE I. AGRONOMIC CHARACTERS AND CONSTRAINTS OF PROMISING
PIGEONPEA AND COWPEA VARIETIES.

Line Maturity
(days)

Potential Yield
(t/ha)

Disadvantage

Pigeonpea
KAT 60/8

KAT 777

KAT E31/4

Cowpeas
M66

K80

KAT 419

150

180

220

85

80

75

1.0-1.5

1.5-2.0

2.0-2.5

1.3-1.5

1.3-1.5

0.8-1.2

Prone to insect pest damage.
Less tolerant to drought and
wilt.
Late, susceptible to Cercospora
leaf spot
Late, leaf spots, rust and
susceptible to insect pests.

Susceptible to leaf spots and
rust. Resistant to aphid but
susceptible to maruca.
Resistant to leaf spot, small
leaves, susceptible to insect
pests damage.

The M, and untreated bulk seeds of pigeonpea were grown at Katumani and those of
cowpea at Kibwezi during March, 1990. Observations were recorded on seedling emergence,
deformity, sterility and days to flower [1]. M, plants were individually harvested. From each
plant, 10 pods from different branches were bulked to obtain single plant progenies. These M2

seeds were sown as single plant progenies in selected environments to expose them to drought,
insect pests and diseases.

In June, 1990, all M2 cowpea progenies were planted at Kibwezi, and 300 progenies of
pigeonpea cv. KAT 60/8 at Kiboko to screen for earliness and tolerance to common insect pests
under natural conditions. One hundred and twenty four M2 progenies of KAT 777 were
advanced to M3 during October-November, 1990 at Katumani. The resulting M3 plant progenies
were evaluated in a wilt-sick plot during 1991-92 at Katumani.

For all the genotypes, the M2 plant progenies were visually evaluated for insect pest
damage, drought (wilting due to moisture stress), diseases and other genetic variability at
flowering time, plant height and leaf characteristics within and amongst the progenies [2].
Desirable M3 plant progenies were selected and evaluated at Kiboko for yield and other
agronomic characters in randomized block design, replicated thrice. These were advanced to M4

and M5, and promising plant progenies were evaluated for wilt in the wilt-sick plot.
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3. RESULTS

Due to limitation of land, cowpea progenies were only observed upto M2 generation
(Omanga, 1991). Of the 300 M2 plant progenies of pigeonpea cv. KAT 60/8, planted at a
relatively more dry location of Kiboko, only 30 were selected for further evaluation. These
maintained green leaves (tolerated drought) up to harvest. In the remaining progenies, a high
percent of leaves withered, and fell before harvesting. Since one of the objectives was to screen
for insect-pest tolerance, only one spray was given. This was to ensure at least some harvest.
However, in the M3 generation, the 30 plant progenies were evaluated under both sprayed and
unsprayed conditions.

Results from the sprayed condition revealed no remarkable differences amongst the
progenies at time of 50% flowering (range 79 to 92 days), days to maturity (143 to 148 days)
and grain yield (1.3 to 1.5 t/ha). Under unsprayed condition, significant differences were
observed in grain yield (range 0.21 to 0.74 t/ha) but not for days to 50% flowering and
maturity. Based on the data from the unsprayed plots, 15 high-yielding progenies were advanced
to M4 generation and evaluated together with the untreated check. The result of the preliminary
evaluation of the M5 progenies is shown in Table II. Yield ranged between 0.11 to 0.92 per
hectare. Only two variants (T, PJg and T3 P28) had significantly higher grain yield than the check
variety. Among these mutants, T, P28 has oval shaped seeds compared to the round ones of the
parent cultivar, and T3 P28 showed relatively more branching.

Mutation induction had been initiated in KAT E31/4 to improve its resistance to
Cercospora leaf-spot and reduce the duration of maturity. The M2 plant progenies were visually
scored for leaf withering and fall (drought stress), susceptibility to leaf spots and maturity
duration on a scale of 0-9 [2]. Twenty progenies were advanced to M3 and evaluated for yield
at Katumani. The results showed that only one plant progeny (T2 P12) gave better yield

TABLE II. TIME TO 50% FLOWER, 100-SEED WEIGHT AND GRAIN YIELD OF EIGHT
OUT OF 15 MOST PROMISING KAT 60/8 MUTANTS IN M5 GENERATION
UNDER UNSPRAYED CONDITION.

Mutant lines

T3 P25
Tl P28
T3P11
T3P28
T2 P107
Tl P95
Tl P58
T2P100
KAT 60/8

Mean
CV %

Days to 50% flower

97
98

101
99
99
98

100
98
98

98
1.4

100-seed weight

(g)

8.7
12.5
11.3
11.0
11.6
11.5
10.8
11.8
13.6

11.6
6.8

Grain yield
(t/ha)

0.69
0.67
0.86
0.70
0.66
0.92
0.63
0.72
0.68

508
0.46
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compared with the untreated check (Table III). Two progenies (T2 P12 and T2 P27) gave a score
of 4 for Cercospora leaf-spot; however, none of the progenies was earlier than the check cv.
KAT E31/4.

The number of progenies evaluated for wilt in the wilt-sick plot are presented in Table
IV. During 1991-92, only 245 M3 plants out of 10,040 of KAT 777 survived the wilt pathogen.
In M4, only 34 plants were harvested from different progenies, and were planted as plant to row
progenies. Of these 34 plant progenies, seeds were obtained only from 4 plants. Over 80 plant
progenies of KAT 60/8 were screened for wilt, and only in 3 progenies some plants showed wilt
tolerance. These will be evaluated further to confirm their resistance to wilt.

TABLE in. TIME TO 50% FLOWER, PLANT HEIGHT, GRAIN YIELD AND
CERCOSPORA LEAF SCORE FOR M3 GENERATION OF KAT E31/4.

Entry

T2P12
T3P1
T2P27
Tl P21
Tl P7
T2P1
Check E31/4

Mean
CV %

Days to 50% flower

170
160
173
170
172
177
175

170
3.6

Plant height
(cm)

143
135
129
125
120
98

120

134
19.3

Grain Yield
(t/ha)

2.13
1.67
1.68
1.79
1.41
1.41
1.73

1.35
27.40

Cercors-pora
score

4
5
4
5
6
6
6

6
27.4

4. CONCLUSIONS

The above results have clearly shown the possibility to obtain high yielding pigeonpea
lines through selection from irradiated material. It has been also possible to identify wilt tolerant
lines among the advanced generations. However, since out-crossing in pigeonpea sometimes
exceeds 40%, a lot of care is required to ensure that the advanced progenies are genetically
pure.
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TABLE IV. NUMBER OF PROGENIES EVALUATED FOR WILT DURING 1991-94 AND
PLANTS HARVESTED.

Year

1991-92
1992-93
1993-94

Cultivar

No. Evaluated

1004
245
34

KAT777

No. Harvested

245
34
4

Cultivar

No. Evaluated

80
27
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