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Abstract

Cowpea are becoming increasingly vital for the crop-livestock farming system in Arid and Semi-Arid
regions of Nigeria, as these crops cover ground, rapidly checks erosion, contribute to soil fertility and
provide nutritious food and fodder to human beings and livestock. In Sub-Saharan Africa, Cowpea
[Vigna unguiculata (L.) Walp.] is an important legquminous grain which is broadly cultivated for food
and fodder. Cowpea productivity in Sub-Saharan Africa is considerably low due to wide range of biotic
and abiotic factors, as well as socioeconomic constraints. Drought has become an ever increasing stress
that reduces cowpea yield in North eastern part of Nigeria. The experiment on screening for
identification of drought tolerant varieties in selected cowpea genotypes was carried out at Department
of Plant Biology Screen House Kano under safe and controlled environment using wooden box
technique. Twenty (20) cowpea varieties were screened for drought tolerance using their physiological
responses to induce water stress. The experiment was arranged in a Randomized Complete Design.
Data were collected on Percentage germination, plant height, leaf chlorophyll content, Number of
leaves, Leaf area, wilting and regeneration potential and were subjected to analysis of variance for mean
comparison. The results of analysis of variance revealed that the parameters measured were significantly
(p < 0.05) affected for all varieties at different levels but some have shown tolerance at some level. The
findings revealed that out of the twenty (20) cowpea varieties screened three (3) (DANILA, TVU12349,
and IT90K-452-1) were found to be tolerant, with 0% wilting, two (2) (ITO8K150-12, ALOKA (local)
were moderately tolerant with high regeneration capacity above 50% and the remaining fifteen (15)
were found to be susceptible to drought stress with less than 50% regeneration capacity.
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INTRODUCTION

Drought is one of the major complications limiting crop production globally (Farooq et al.,
2012), It poses an enormous global threat to sustainable development and is expected to
increase with global climate change (Hassan A. G. et al., 2019). Drought is regarded as a
process where there is below-normal availability of water Van Loon and Laaha, (2014), Biotic
and Abiotic are nature’s wrath that affect Plant growth and productivity. Cowpea
productivity in Sub-Saharan Africa is considerably low due to wide range of biotic and abiotic
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factors, as well as socioeconomic constraints (Lydia and Shimelisb, 2020). It attracts more
attention recently from consumers and researchers worldwide due to its unique ethno-
medicinal properties such as: anti-diabetic, anti-cancer, anti-hyperlipidemic, anti-
inflammatory and antihypertensive properties (Jayathilake, et al., 2018). Previous studies have
reported that cowpea was originally domesticated in sub-Saharan Africa near Ethiopia and
subsequently was developed mainly in the farms of the African Savannah but is now
cultivated on all continent excluding Antarctica (Herniter, et al., 2020).

Therefore, careful need to study and understanding the perceptions of drought stress, and its
effects on crop productivity couple with identifying varieties that are able to thrive under such
condition is necessary in the development of the promising cultivars that addresses the needs
of farmers. This study aimed to evaluate the growth responses of some cowpea genotypes
under various level of drought stress using some morpho-physiological parameters, to screen
and identify drought tolerant and susceptible cowpea varieties using Wooden Box Screening
experiment.

MATERIALS AND METHODS

Study Area: The experiment was conducted in a screen house at the Department of Plant
Biology, Faculty of Life Science, Bayero University Kano old campus, located at latitude 11°58!
North and longitude 8° 30! East.

Treatment Combination: Twenty (20) cowpea varieties; TVU-12349, TVU-7778, IT07K-318-
33, 1T07K-292-10,1T97K-573-1-1, ITO8K150-12, IT97K1111-1, IT90K-76, IT98K-205-8, IT97K-
499-35, ITO7K-297-13, IT82E-16, IT93K-452-1, IT90K-277-2, ALOKA, DANILA, DAN'ARBAIN,
DANKAKA, BANJARA, KARADUWA, were tested for drought at different at the seedling
stage to maturity under controlled conditions in the screen house replicated 3 times for eight
(8) weeks. Seedlings were thinned to three per variety in a wooden box containing a
homogeneous mixture of planting medium including soil, farm yard manure. Seedlings were
then watered with tap water for 5 week. Thereafter, drought stress is applied. The control pots
were irrigated with tap water throughout the period of the experiment. The treatments
including the control were replicated three times with a spacing of 15cm and arranged in a
completely randomized design.

Data Collection: Germination success, plant height, and leaf chlorophyll content number of
leaf, leaf area, Percentage wilting and regeneration) were measured at weekly interval from
the first day after drought stress induction to 8 weeks, in which watering was resume to access
wilted and those with regeneration potential among the varieties.

Statistical Analysis: The differences between varieties for the observed characters were tested
for significance using analysis of variance (ANOVA). Data collected were subjected to Genstat
Statistical software package (Version 17.1.0.13780) for analysis of variance (ANOVA). The
means were compared using least significance different test at 5% level of significance.

RESULTS

Effects of Drought Stress on Number of Trifoliate Leaves of some Selected Cowpea
Varieties at 1, 2, 3, 4, and 5 Weeks after Drought Induction (WADI)

The effects of number of trifoliate leaves of cowpea after drought induction is presented in
Table 1a. The results indicated significant differences (P < 0.05) among the treatment, at
different weeks, Plants treated under normal watering (NW) at week 5 recorded highest effect
with (12.95) and the lowest effect was observed at plant treated under stress watering at week
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three (3) with value of (3.95). For the varieties there is no any statistical difference at week two,
three, four and five varieties at week two (2) the results indicated highest effect in T93K-452-
1 with (6.90) and the least was recorded TVU-7778, IT97K-499-35 varieties with (5.33) at week
three (3) highest effect was recorded at ITO8K150-12 and IT07K-292-10 varieties with (5.99)
similarly in week four highest effect is observed at ITO8K150-12 with (8.49), in week five (5)
highest effect is recorded at IT93K-452-1 with (10.89) while the least effect was recorded at
TVU-7778, and IT90K-277-2 with value of (7.83) respectively.

Table 1a: Effect of Drought Stress on Number of Trifoliate Leaves of some Selected Cowpea
Varieties at 1, 2, 3, 4, and 5 Weeks after Drought Induction
WEEKS AFTER DROUGHT INDUCTION

TREATMENTS 1 2 3 4 5
SW 4.52b 4.26b 3.95b 4.47° 5.23b
NW 5.43a 7.712 8.84a 9.74a 12.952
VARIETIES

IT93K-452-1 6.01a 6.90a 6.91a 8.30a 10.862
IT07K-318-33 5.832 6.332 6.332 7.162 8.662
IT07K-292-10 5.33ab 6.832 6.992 7.99a 9.502
DAN'ARBAIN 5.49ab 5.83a 6.49a 7.49a 8.662
DANILA 5.662b 6.162 6.992 7.332 9.832
IT97K-573-1 4.33ab 5.662 5.83a 6.492 10.332
ITO8K150-12 5.162b 6.662 6.99a 8.49a 11.162
IT98K1111-1 5.162b 5.83a 6.332 7.162 8.662
DANKAKA 4.99ab 5.662 5.99a 6.662 7.83a
IT90K-76 4.99ab 5.662 5.99a 6.492 8.832
IT98K-205-8 4.99ab 5.99a 6.662 6.992 9.00a
IT97K-499-35 4.83ab 5.332 5.99a 6.492 9.162
KARADUWA 4.83ab 5.99a 5.99a 6.492 8.162
IT07K-297-13 4.662b 6.332 6.83a 7.99a 9.662
IT82E-16 4.662b 5.49a 5.99, 6.332 8.002
ALOKA 4.33ab 5.832 6.162 6.662 8.83a
BANJARA 4.33ab 5.662 6.162 6.162 8.332
TVU-12349 5.33ab 6.332 6.832 8.162 9.662
TVU-7778 4.33ab 5.332 6.162 6.33a 7.83a
IT90K-277-2 3.99p 5.492 5.83a 6.332 7.832
LSD 091 2.30 3.15 3.35 4.83
Tr. X Var. *% *% *% *% *%

Significant at P value < 0.05
*Means with different superscript a for both treatments and variety are significant
*Means where separated according to bonforroni test.
# LSD: Least Significant Difference
*SW: Stress Watering NW: Normal Watering
*Tr.: Treatment Var.: Variety

Effects of Drought Stress on treatments and varieties Interaction on Number of
Trifoliate Leaves of some Selected Cowpea Varieties at 1, 2, 3,4, and 5 Weeks after
Drought Induction

The effect of drought stress on varietal and treatment interaction on number of trifoliate leaves
of cowpea varieties after drought induction is presented in Table 1b. The results indicated a
significant difference (P < 0.05) at all levels of drought induction week (1-5), effect was
increasing with increase in severity from first week (1) to fifth (5) week of drought induction.
Highest effect was indicated at week five (5) of normal watering (unstressed) with the value
of (15.00) of ITO8K150-12, while the lowest effect was recorded at week (5) of drought
induction under (stressed) watering with value of (3.00) in IT90K-277-2. The effect is more
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pronounce as the severity of drought induction increases. For the varietal interaction, some
varieties show tolerance despite the stress at some level of drought induction. At week one
the results indicates no significant differences between treatments while varieties such as
IT93K-452-1, IT97K-573-1, 1T97K-499-35 KARADUWA, IT07K-297-13, IT82E-16, ALOKOA
BANJARA, are statistically significant, at week two IT07K-292-10, IT97K-573-1 ITO80K150-12
IT98K1111-1, DANKAKA IT90K-76, IT98K-205-8, IT97K-499-35, KARADUWA, 00IT07K-297-
13, IT82E-16, ALOKA, BANJARA, TVU-12349, TVU-7778, IT90K-277-show significant
difference between treatments while the rest are not significant. Varieties shows little
reduction at first and second week, then increases slightly at third week and maintain the
number of leaves at the fifth weeks of drought induction. While varieties such as TVU7778,
IT90k-277-2, IT82E-16 shows reduction as the rate of drought increases, depending on the
mechanism of drought tolerance. Varieties such as IT93K-452-1, ITO8K150-12, shows little
difference in stress and Normal watering while some varieties such as TVU-7778, IT90K-277-
2 show high difference between stress watering (SW) and Normal Watering (NW)
respectively.

Table 1b: Effects of Drought Stress on Treatments and Varieties Interaction on Number of
Trifoliate Leaves of some Selected Cowpea Varieties at 1, 2, 3, 4, and 5 Weeks after Drought
Induction

WEEKS AFTER DROUGHT INDUCTION

TREATMENTS

VARIETIES 1 2 3 4 5

SW NW SW NW SW NW SW NW SW NW
IT93K-452-1 5.67abed 6,672 5.67bcdefg 8 .33ab 5.33be 9.00a 6.33P 11.00=  8.33s 14.00M
ITO7K-318-33 ~ 5.33abede  6,33ab 5.33cdefg  7.33abede 4 67¢ 8.00ab  533bed 9,002 5.33abedef 12 00h
ITO7K-292-10  5.33abede 5 33abede 5 ()(defy 8.67a 4.000¢ 10.00a  5.00bed  17.00a  5.00abedef 74 00hi
DAN'ARBAI =~ 5.33abcde 5 67abed 4 67efg 7.00abedef 4 00¢ 9.00a 5.00bed  10.002  4.33abcd  13.00h
DANILA 5.33abede 6 (0abe 5.00defg 7.33abede 4 67¢ 9.33a 5.33bcd 9332 6.67defg 13.00ht
IT97K-573-1 3.67de 5.00abede 3,678 7.67abed 3 33c 8.33ab  3.33d 9.672 7.00efg 13.67Mh
ITO8K150-12 5.00abcde 5 33abede 4 67efg 8.672 4.00¢ 10.00a  6.00bc 11.002  7.33fs 15.00t
IT98K1111-1 4.67abcde 5 67abed 4 33fg 7.33abede 4 33c 8.33ab  4.33bed  10.002  5.00abedef 72 33h
DANKAKA 4.67abede 5 33abede 4 008 7.33abede 3 67c 8.332b  4,00bed  9.33a 4.00abe 11.67h
IT90K-76 4.67abcde 5 33abede 4008 7.33abede 3 67c 8.33b  4.00bed  9.00a 4.67abcde 13 00hi
IT98K-205-8 4.67abede 5 33abede 4 33fg 7.67abed 4 33c 9.002  4.67b«d 933 5.33abedef ]2 67hi
IT97K-499-35 ~ 4.33bede  533abcde 3 678 7.00abedef 3 33c 8.67a 3.67¢d 9.332 4.67abcde 13 67hi
KARADUWA  4.33bede  533abede 4,008 8.00abe 3.67¢ 8.33ab 3,67 9.33a 4.00abe 12.33h
ITO7K-297-13  4.33bede 5, (Qabede 4 67efg 8.00abe 4.33¢ 9.332 6.00P 10.002  6.33cdefg  13.00M
IT82E-16 4.00¢cde 5.33abede 3,678 7.33abede 3 67c 8.33ab 3,67 9.00a 4.00abe 12.00
ALOKA 3.67de 5.00abede 3.33g 8.33ab 3.33¢ 9.332 3.33d 10.002  5.33abedef 12 33h
BANJARA 3.67de 5.00abcde 3338 8.00abe 3.33¢ 9.00a 3.33d 9.00a 4.00abe 12.67hi
TVU-12349 5.00abede 5. 67abed 4 67efg 8.00abe 4.33¢ 9.33a 5.33bed  17.00a  5.67bcdef 13 ,67hi
TVU-7778 4.00¢cde 5.33abede 3,008 7.67abed 3 67c 8.672 3.33d 9.33a 3.33ab 12.33h
IT90K-277-2 4.00¢cde 4.67abcde 3,008 7.33abede 3 33c 8.332b  3.004 9.33a 3.00a 12.67h
LSD 1.08 1.34 1.58 1.27 1.25

Significant at P value <0.05  *Mean with different superscript along the rows are significant

Effect of Drought Stress on Plant Height (cm) of some Selected Cowpea Varieties after
Drought Induction

The main effect drought on plant height on some selected cowpea varieties is presented in
Table 2a. The results obtained indicates a significant difference (P < 0.05), between treatments
(stressed and unstressed) from first (1) to fifth (5) weeks of drought induction, highest effect
was recorded at fifth week of normal watering with value of (31.67) and the least effect was
recorded at fourth (4) week of stressed with (15.18). The effect was observed to increase across
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as the level of treatment increases, for Varietal difference the result indicated significance
difference at first week of drought induction, in which, IT07K-297-13 variety recorded highest
effect with (27.67) while IT82E-16 recorded the least effect with (19.17),while the rest of the
Weeks are statistically not significant, highest effect was recorded at fifth week of IT93K-452-
1, with value of 30.00 and the least effects of height was recorded at IT82E-16 with value 17.17
respectively.

Table 2a: Effect of Drought Stress on Plant Height (cm) of some Selected Cowpea Varieties
after Drought Induction

WEEKS AFTER DROUGHT INDUCTION

TREATMENT 1 2 3 4 5
SW 21.390 19.04b 17.26> 15.18b 16.54b
NW 24.39 27.32a 29.29a 28.32a 31.67a
VARIETIES

IT93K-452-1 25.85ab 25.90a 26.202 25.54a 30.00a
IT07K-318-3320.50ab 23.51a 24.67a 23.00a 25.00a
IT07K-292-1020.83ab 21.34a 21.01a 20.17a 22.50a
DAN'ARBAIN20.00b 19.51a 20.672 19.00a 20.50a

DANILA 25.674b 25.51a 26.34a 25.67a 29.33a
IT97K-573-1 25.33ab 25.34a 25.672 25.00a 28.50a
ITO8K150-12 22.83ab 23.84a 24.34a 22.34a 25.83a
IT98K1111-1 23.33ab 23.84a 24.51a 23.34a 25.33a
DANKAKA 22.17ab 2217 21.51a 18.84a 20.83a
IT90K-76 22.00ab 23.67a 23.84a 21.17a 23.17a
IT98K-205-8 21.83ab 2217 21.51a 20.672 22.83a
IT97K-499-35 24.174b 23.34a 22.01a 21.50a 23.17a
KARADUWA 22.00ab 22.0a 23.01a 22172 24172
IT07K-297-13 27.672 28.012 26.672 23.50a 26.172
IT82E-16 19.17v 19.172 19.672 19.172 17.172
ALOKA 21.67ab 22.01a 21.17a 20.00a 22.50a
BANJARA 23.17ab 22.17a 22.34a 20.50a 22.00a
TVU-12349 21.33ab 23.34a 24.34a 23.84a 25.50a
TVU-7778 23.83ab 23.17a 22.51a 20.00a 21.83a
IT90K-277-2 23.67ab 22.5]a 22.01a 19.84a 21.50a
LSD 1.28 6.15 8.04 8.77 9.92
Tr X Var *% *% *% *% *%

Significant at P value < 0.05

Effect of Drought Stress on treatment and varieties Interaction on Plant Height (cm) of
some Selected Cowpea Varieties after Drought induction

The effects of Drought stress on Plant Height interaction of varieties and treatments
interaction of some selected cowpea varieties after drought induction is presented in Table
2b.The result indicates a significant difference at (P < 0.05), between Normal Watering (NW)
and Stress Watering (SW). Differences is increasing simultaneously with increase in weeks
under normal watering while decrease with increase in severity of drought from first week to
fifth weeks under stressed watering. Highest effect of plant height was recorded under IT97K-
573-1 & DANILA normal watering at fifth week with value of (36.67) and (35.00cm)
respectively While the least effect was indicated at IT82E-16 and DAN'ARBAIN (local) with
value of (11.00) and (11.33), least difference between treatment (Tolerance) was indicated at
IT93K-452-1 with 5.00 and while the higher difference was indicated at fifth week between
treatment at TVU-7777, with increase in WADI was highly visible at IT93K-452-1, IT07K-318-
33, and DANILA, IT08K150-12. Whereas the highest difference was observed at IT90K-277-2,
IT82E-16, and IT97K-499-35 respectively. At week one there is no significant difference
between treatments in varieties such as IT93K-452-1, IT07K-318-33, IT07K-292-10,
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DAN'ARBAIN, DANILA, IT97K-573-1, IT08K150-12, IT98K1111-1, DANKAKA, IT90K-76,
IT98K-205-8 but significant difference was recorded at IT97K-499-35 in two different
treatments at second week varieties such as DAN'ARBAIN, 1T97K-573-1, IT90K-76, IT97K-
499-35, IT07K-297-13,BANJARA, TVU-7778 are not significant at week three IT93K-452-1 and
ITO7K-318-33, are statistically significant with the rest of the varieties at week four and five

there is significant difference between the treatments.

Table 2b: Effect of Drought Stress on Treatment and Varieties interaction on Plant Height
(cm) of Cowpea Varieties after Drought Induction

TREATMENTS
WEEKS
VARIETIES 1 2 3 4 5
SW NwW SW NW SW NW SW NW SW NW
IT93K-452-1 25.00abcdel  26.67abed  24.00abedefghikl 27, 67abedef 23.33cdefghik  30,33abed 24.00bcdefy 28,003k 28.00cdef 33.00abcd
IT07K-318-33 20.00def 21.00cdef 22.00cdefghijkim 25.00abedefghijk 22.00defghijkl 27 33abedefg 19.67defghi 26.33abede 21.00fghi 29.00bcde
IT07K-292-10 19.00def 22.672bed 16.67ikim 26.00abedefghij 14.00tm 28.00abedef 12.00ik 28.33abe 12.67kim 32.33abed
ef
DAN'ARBAIN 18.33¢f 21.67bcdef  74.33m 24.67abedefghijk 13.33Im 28.00abedef 10.67% 27.33abed 11.00m 30.00abede
DANILA 23.33abedef 28 (0abed 27, (Qcdefghijkim 30.00abe 21.00¢fghijkim 37 .67abe 21.00cdefgh - 30.33a 23.67¢fgh 35.00abe
IT97K-573-1 21.33cdef 29.33abe 18.33fghijkim 32.33ab 18.33hijkim 33.00ab 17.678hijk 32.332 20.338hij 36.672
ITO8K150-12 23.00abcdel 22 .67abed 2 33cdefghikim 26 33abedefghi 20.33fshikim  2833abedef  17.33ghik  27.33abed 20.33shi 31.33abcd
ef
IT98K1111-1 21.33cdef 25.33abed 79,67 defghijkim 28.00abede 19.00shijkim 30.00abed 18.00fshijk 28.674abe 18.67hijkl 32.00abed
ef
DANKAKA 20.00def 24 33abed 17.67hijkim 26.67abedefgh 14.00tm 29.00abedef 11.00% 26.672bcde 12.00tm 29.67abede
ef
IT90K-7 6 21.00cdef 23.00abed 18.33fghijkim 29.00abed 16.33jkim 31.33abe 12.33ijk 30.00ab 13.00kim 33.33abed
ef
IT98K-205-8 22.67abedef 27 (Qcdef 20.33defghijkim 24 .0Qabedefghijkl 15.33kim 27 .67abedefy 13.33hijk 28.00abe 14.67ijkim 31.00abed
IT97K-499-35 17.33¢ 31.000 14.67im 32.004 13.00m 31.00abe 11.00% 32.000 11.67m 34,67abe
KARADUWA  20.67cdef 2333w 18,008hikim 26.00sbcdcizhi  18,00im  28.00abedet  17,00shik  27.33abcd 17.000km  31.33abed
ef
1T07K-297-13 24.67abcdef  30,672b 23.00bcdefghijkim 33 002 18.33hijkim 35.00a 14.00hik 33.00a 16.67hijkim 35.67ab
IT82E-16 18.33¢f 20.00def 16.00kim 22.33cdefghijkim 14.33Im 25.00bcdefghij 711,00k 23.33bedefg 11.33m 27.00defg
ALOKA 21.00¢def 22.33abed 19.33efghijkim 24.67abedefghijk 16.00kim 26.33abedefghi 14, Q0hijk 26.00abede 16.33ijkim 28.67bcde
ef
BANJARA 21.33cdef 25.00abed 17.00ijkim 27.33abedefg 15.67kim 29.00abedef 12.67 28.33abe 13.33jkIm 30.67abede
ef
TVU-12349 20.33cdef 22.33abed  19,00efghijkim 27 .67abedef 19.00ghijkim 29.67abede 19.00¢fghij 28.67abe 19.67Mhik 31.33abed
ef
TVU-7778 22.00abedef 25 g7abed 18 33fghijkim 28.00abede 15.00kIm 30.00abed 11.33 28.674abe 11.67'm 32.00abed
ef
IT90K-277-2 23.33abedef 24 ()()abed 19.33efghijk 25.67abedefghij 17.00jkIm 27.00abedefgh 14.00Mik 25.67abedef 14.33ijkim 28.67bcde
ef
LSD 4.57 2.31 217 3.89 3.59

Significant at P value < 0.05

*Mean with different superscript along the rows are significant

Effect of Drought Stress on Chlorophyll Content (mg/m?) of some Selected Cowpea
Varieties after Drought Induction

Results on effects of drought stress on chlorophyll content of some selected cowpea varieties
after drought induction is presented in Table 3a. Significant difference is recorded among
treatment throughout the weeks after drought induction (WADI). Effects was observed to
increase across Weeks After Drought Induction (WADI) under Normal Watering and
decreased cross WADI under Stress Watering, plant treated with normal watering (NW)
indicates highest effect at week five (5) with (36.28). Nonetheless, plant treated with NW at 1,
2,3, and 4 WADI recorded significant results and least effect was observed at week 5 in plant
treated with Stress Watering (SW). Varietal difference has shown only significant at 1 WADI
while the rest of the WADI are statistically not significant. It level of significant increases with

T. Abubakar, S. R. Babura, DUJOPAS 11 (2d): 160-172, 2025 165



Screening for Identification of Drought Tolerant Varieties in Selected Cowpea Genotypes (Vigna Unguiculata [L]
Walp)

increase in number of WADI, with the exception of varieties such as IT93K-452-1, IT97K-573-
1, ITO8K150-12, TVU-12349. Highest effects was observed at week five (5) in IT93K-452-1, and
the least effects was indicated at week five (5) WADI of at IT90K-277-2.

Table 3a: Effects of Drought Stress on Chlorophyll Content (mg/m?) of some Selected
Cowpea Varieties after Drought Induction
WEEKS AFTER DROUGHT INDUCTION

TREATMENTS 1 2 3 4 5

SW 23.25b 21.05p 20.89p 12.76> 12.00p
NW 29.70a 30.932 30.932 32.49a 36.28a
VARIETIES

IT93K-452-1 29.47ab 30.162 30.162 29.37a 31.51a
ITO7K-318-33 22.33be 22.17a 2217 19.162 20.33a
IT07K-292-10 27.00abe 26.672 25.002 25.832 25.002
DAN'ARBAIN 26.83abe 26.50a 26.50a 22.33a 28.83a
DANILA 27.50abe 26.332 26.332 22.49a 24.83a
IT97K-573-1 27.83abe 28.83a 28.83a 22.99a 29.83a
ITO8K150-12 25.00abe 2417 24172 24.49a 29.50a
IT98K1111-1 24.16abc 21.672 21.672 20.49a 21.162
DANKAKA 29.00abe 26.002 26.00a 21.162 22.00a
IT90K-76 25.83abe 25172 25172 21.832 22.00a
IT98K-205-8 28.16abe 26.50a 26.50a 22.33a 23.00a
IT97K-499-35 25.83abe 25.33a 25.33a 20.662 21.662
KARADUWA 23.00abe 22.50a 21.50a 20.662 19.162
IT07K-297-13 32.002 29.00a 29.00a 25.83a 25.00a
IT82E-16 27.16abe 26.832 26.832 22.83a 23.50a
ALOKA 26.33abe 28.17a 28.17a 24.33a 26.162
BANJARA 24.50abe 22.00a 20.00a 21.33a 20.33a
TVU-12349 20.50¢ 19.332 19.33a 21.332 24.662
TVU-7778 31.662 32.33a 30.33a 22.33a 20.162
IT90K-277-2 24 33abe 25.672 25.672 21.49a 21.00a
LSD 4.57 6.70 6.82 12.53 15.52
Tr' X Var *% *% *% *% *k

Effect of Drought Stress on treatments and varieties Interaction of Chlorophyll Content
(mg/m?) on some Selected Cowpea Varieties after Drought Induction

The results on the effect of drought stress on varietal interaction of chlorophyll content on
some Selected Cowpea Varieties after drought induction is presented Table 3b. The results
indicates significant difference at each Week After Drought Induction between Normal
Watering and Stress Watering, effect was indicated to increased simultaneously with increase
in Weeks After Drought Induction (WADI), under Normal Watering and while decreased at
Stress Watering. Highest chlorophyll content was indicated at week five (5) in IT93K-452-1
variety under Normal watering and the least effect was indicated at Stress watering in TVU-
7778 variety at fifth week of drought induction, there is significant difference between the
varieties, throughout the week between the treatment, the best varieties was indicated to be
ITO8K150-12, and IT93K-452-1, at week five with less difference between the treatment while
the poor performance was observed at week five (5) in TVU-7778 with highest difference
between the two treatments. At first week varieties such as IT93K-452-1, IT07K-292-10 ,
DANILA, KARADUWA, ALOKA, BANJARA, TVU12349,TVU7778, IT90K-277-2 are
statistically similar and not significant while the rest of the varieties are show significant
difference between treatments at second week BANJARA and TVU12349 are not significant
while the rest are statistically significant between treatments at week three there is no
significant difference between treatments in TVU12349 variety while the rest are statistically
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significant at week four and five there is significant difference between the treatment in all
the varieties.

Table 3b: Effects of Drought Stress on Treatments and Varieties Interaction of
Chlorophyll Content (mg/m?2)

on some Selected Cowpea Varieties after Drought Induction

WEEKS AFTER DROUGHT INDUCTION

TREATMENT

VARIETIES 1 2 4 5

SW NW SW NwW SW NwW SW NwW SW NW
IT93K-452-1 27.00defghijkdm 32 33abed 26.67defghi 34.332bc 26.67defghi 35.332p 26.00f 36.002b 26.00¢e  40.002
1T07K-318-33 19.000r 25.67¢fghijkimn 77 67mn 26.67defghi 17,674 26.67defghi 11.33hij 27.00de 10.00h  30.67<
IT07K-292-10 24.00fghijklmno  3(), OQabedef 21.33ijklmn 32.00abede 18.00K 32.00abede 18.33fgh 33.33abed 126780 37.33ab
DAN'ARBAIN  22.33kimnop 31.33abede 19.0Qtmn 34.00ab< 19.00K! 34.002b< 10.671 34.002bed 7 67N 37.33®
DANILA 25.33¢fghijklmn 29 7abedefy 22.33hijkim 30.33bedef 22.33hijkd 32.33abedefg 719 33fghi 34.67abd  20.33¢f  38.00ab
IT97K-573-1 24 33fghijklmno 37 33abede 23.67ghijkim 34 002be 23.678hik 34.002bc 12.00Mi 34.002bed  22.33¢f  37.332b
ITO8K150-12 21.67mnop 28.33bedefghijk 19.33kImn 29.00¢defg 19.33! 31.00bedefgh 20,338 32.67bd  24.00¢ 36.002b
IT98K1111-1 20.33rop 28.00¢defghijkl 17.67mn 25.67¢fghik 17,674 25.67¢fghij 12.678hi 28.33cd 8.33hi 34.002be
DANKAKA 24 33fghijklmno 33 67abe 19.33kimn 32.67abed 19.33K 32.67abed 8.671 33.67abed 667N 37.332b
IT90K-76 22.00tmnop 29.67abedefg 19.33kImn 31.00abede 19.33! 31.00abedef 77 67hij 32.002bed 8 67hi 35.33abe
IT98K-205-8 23.67ghijklmnop 32 §7abed 20.33jkimn 32.67abed 20.33iK 32.67abed 10.00% 34.672  8.33hi 37.6720
1T97K-499-35 22.33\dmnop 29.33abedefgh 20.33klmn 30.33bedef 20.33k! 30.33abedefg 17,001 30.332bed 867N 34.673b¢
KARADUWA 21.00mnop 25.00fghijkimno 78 (Qimn 27.00defghi 18.004 27.00defghi 8.67 30.672bed 6,331 34.002be
1T07K-297-13 28.67bedefghij 35.332 21.007klmn 37.002 21.000k! 37.002 14.6718hij 37.002 10.000  34.0020
IT82E-16 20.677op 33.673be 18.0Qtmn 35.672 18.004 35.6720 10.00% 35.672b 7.33hi 39.672
ALOKA 24 33fghijklmno 28 33bedefghijk 24 33fghijkl 32.002bede 24 33fghijk 32.002bede 25.678hij 32.002bed  22.33de  36.00abc
BANJARA 23.00kImnop 26.00¢fghijkimn 23 (Qghijkim 27 ((defghi 23.00Mik 27.00defghi 10.00% 32.672bed 7 33hi 37.33®
TVU-12349 24 33fghijklmno 23 33hijklmnop 24 34 fghijkl 25.00ghijklm 23,67 ghijk 25.60hik 24.338hij 30.33abed  23.47de 33.33bc
TVU-7778 29.00bedefghi 34.33® 19.0Qtmn 35.672 18.004 35.67 9.00i 35.6720 6.001 38.3320
IT90K-277-2 22.67ikimnop 26.00¢fghijkimn 17.67imn 28.67cdefgh 16,674 28.67cdefgh  11.67M 31.33abed 9 Q0N 34.332bc
LSD 218 3.28 3.29 1.81 1.55

Significant at P value < 0.05 *Mean with different superscript along the rows are significant

Effect of Drought Stress on 50% Wilting of some Selected Cowpea Varieties after
drought induction

Result on the effect of drought stress on 50% wilting of some selected cowpea varieties is
presented in Table 4. The results indicates variation among the genotypes, varieties such
as IT07K-318-33, DAN'ARBAIN, IT90K-76, IT98K1111-1, IT98K-205-8, IT82E-16,
KARADUWA, TVU-7778, IT90K-277-2 are highly susceptible with (100) wilting at week
seven (7) of drought induction, DANKAKA, BANJARA indicated (83.3%), while ITO7K-
292-10 and IT07K-297-13 recorded (66.7 %) wilting, similarly IT97K-499-35, and IT97K-
573-1 indicated (50%) wilting at highest pick of drought induction (week seven), varieties
such as ALOKA, IT08K150-12 are tolerance with minimal wilting of about (33.3%) and
(16%), More over varieties such as DANILA, TVU12349, IT93K-452-1, show highest form
of tolerance with 00% wilting at seven (7) weeks of drought induction.
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Table 4: Effects of Drought Stress on 50% Wilting of Some Selected Cowpea Varieties
after Drought Induction

WEEKS AFTER DROUGHT INDUCTION

VARIETIES 5 6 7 Total 100%
DANILA 0 0 0 0 00
ITO7K-318-33 3 3 0 6 100
ITO8K150-12 0 1 0 1 16.3
DAN'ARBAIN 3 3 0 6 100
IT98K-205-8 3 3 0 6 100
IT90K-76 3 3 0 6 100
IT98K1111-1 3 3 0 6 100
IT97K-573-1-1 1 1 0 2 66.7
IT82E-16 3 3 0 6 100
DANKAKA 3 2 0 5 83.3
IT07K-292-10 2 2 0 4 66.7
IT97K-499-35 1 1 0 2 66.7
KARADUWA 3 3 0 6 100
TVU12349 0 0 0 0 00
IT07K-297-13 2 2 0 4 66.7
BANJARA 3 2 0 5 83.3
ALOKA 1 1 0 2 33.3
TVU-7778 3 3 0 6 100
IT90K-277-2 3 3 0 6 100
IT93K-452-1 0 0 0 0 00

Effect of Drought Stress on 50% Recovery of some Selected Varieties of Cowpea after
drought induction

Result on the effect of drought stress on recovery/regeneration of some selected cowpea
varieties after two weeks of re-watering week seven (7) and Eight (8) was presented in Tables
5. the results indicates that varieties such as, IT08K150-12, ALOKA, showed highest form of
recovery with up to (100%), IT99K-573-1-1, IT07K-292-10 varieties has up-to (50%)
regeneration potentials, IT97K-499-35 has (40%), while IT07K-318-33, KARADUWA, and
IT98K-205-8 have 33.3% regeneration ability followed by IT07K-297-13 with (25%), then
DANKAKA indicated 20%, while DAN'ARBAIN, IT90K-277-2 ,IT90K-76, and IT98K1111-1,
indicates lowest form of recovery with (16.7%), TVU-7778 variety has no any regeneration
ability (00%) respectively.

Table 5: Effects of Drought Stress on 50% Recovery/Regeneration of Some Selected Cowpea
Varieties after two (2) Weeks Re-watering

WEEKS AFTER DROUGT INDUCTION

VARIETIES 6 7 TotalRcvr Total Wit 100%
DANILA 0 0 0 0 00
IT07K-318-33 0 2 2 6 33.3
IT08K150-12 0 1 1 1 100
DAN'ARBAIN 0 1 1 6 16.7
IT98K-205-8 0 2 2 6 33.3
IT90K-76 0 1 1 6 16.7
IT98K1111-1 0 1 1 6 16.7
IT97K-573-1 0 1 1 2 50
IT82E-16 0 2 2 6 33.3
DANKAKA 0 0 1 5 20
IT07K-292-10 0 2 2 4 50
1T97K-499-35 0 2 2 5 40
KARADUWA 0 2 2 6 33.3
IT93K-452-1 0 0 0 0 00
IT07K-297-13 0 1 1 4 25
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BANJARA 0 0 0 5 00
ALOKA 0 2 2 2 100
TVU-7778 0 0 0 6 00
IT90K-277-2 0 0 1 6 16.7
TVU-12349 0 0 0 0 00
DISCUSSION

From the outcome of these findings could testifies that different cowpea varieties exhibit
significant phenotypic variation in response to drought stress. The drought stressed responses
were manifested in a range of discrete physiological and morphological characteristics
apparently related to the ability of cowpea plants to tolerate, and moderately tolerate and not
to tolerate and recover at seedling and young plant-stage of drought stress. This observation
was similar to the observation made by Brar et al., (1990) that drought affects nearly all the
plant growth processes and, the stress response depends upon the intensity, rates and
duration of exposure and the stage of crop growth. The result may be wilting, cessation of
growth, or even death of the plant or plant parts (Blum, 2004).

Interestingly the physiological findings of this research show that number of trifoliate leaves
per plant, plant height, chlorophyll content, leaves area, 50% wilting and 50% recovery were
all significantly affected by drought stress at seedling stage of cowpea growth after subjection
to drought. But some varieties have shown a tolerance to the stress, ranging from tolerant,
moderately tolerant, to not tolerant at all (Susceptible). Varieties such as, IT93K-452-1,
DANILA, and TVU12349, are tolerant; IT08K150-12, ALOKA (local) are moderately tolerant
with regeneration capacity, while IT97K-573-1 shows moderate regeneration potential but rest
of the varieties susceptible lines with poor regeneration potential. This similar trend was
observed by Ogbonnaya et al., (2003) which says that most growth and expansion were
retarded significantly in drought stressed plants; prolonged drought leads to retarded
growth, reduced yield, and may cause death. This was also confirmed in a study on
monoculture legume yield responses to drought under field conditions between 1980 and
2014, whereby the amount of water reduction in the soil showed a positive correlation with
yield reduction in cowpea Agbicodo et al., (2009). Chlorophyll content also decrease
significantly that is because plant reduces their leave area to reduce rate of transpiration as
mechanism to tolerate drought similar trend was observed by Karuwali et al., (2017) that
drought stress significantly influence leaf number, relative water content, and chlorophyll
content and physiological response differences among varieties can be used as indicator of
sustainable selection for cowpea variety with drought tolerance, that is also in-line with the
findings of Hayatu et al., (2004), which states that water stress significantly reduced leave area,
leave relative water content, and grain yield of cowpea which is also in accordance with the
report made by Aguyoh J. N. et al., (2013), that cowpea reduction in leave area as a result of
drought was mechanism adopted to avoid higher rate of transpiration which goes in parallel
with the findings of Kalanda Ulanda (2014), which reported that leave chlorophyll content
was constant across varying water regimes.

This study also explored that different wilting and recovery responses were evident among
the twenty (20) cowpea genotypes screened, starting as early as two (2) weeks after drought
induction and two (2) of resume watering (re-watering), the phenotypic responses to drought
stress at seedling stage. Based on the outcome of this result on survival, wilting, recovery and
stem greenness, there were significant genotypic differences in performance under drought
conditions. Genotypes exhibited marked variation in performance both within and between
the two treatments. Genotypes were classified into three distinct classes: tolerant, moderately
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tolerant, and susceptible genotypes. IT93K-452-1, DANILA, TVU12349, shows tolerance
ITO8K150-12, and ALOKA (Local) were moderately tolerant with regeneration pottential,
while the rest were susceptible lines, but the level of susceptibility also varies from highly to
moderately. Similarly the finding made by Singh and Matsui, (2002), in preliminary studies
of genotypes which exhibit seedling drought tolerance were more resistant to drought under
field conditions than those genotypes which exhibit seedling susceptibility to drought stress.
At the phenotypic level, stem greenness was the most reliable screen house-based assayable
trait in separating tolerant from susceptible genotypes.

tv 'q'.' 4 ;';".« ."
; i 0 g

Plate 1: Experimental Layout of the Wooden box Screening Before and After Sowing

CONCLUSION

This study revealed that, among the twenty (20) selected cowpea varieties screened, three (3)
varieties DANILA, IT90K-452-1, TVU12349, were found to be tolerant to drought, while two
varieties ITO8K150-12 and ALOKA (Local) are moderately tolerant with regeneration
potential above 50% while the remaining 15 were susceptible to drought with less than 50%
regeneration capacity after drought stress induction.
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