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Abstract 
A field experiment was conducted during Kharif 2025 at the College of Agriculture, Shivamogga, to study 

the effect of fertilizer levels and growth retardants on growth and yield of cowpea (Vigna unguiculata L.). 

The experiment was laid out in a Randomized Complete Block Design with eight treatments and were 

replicated thrice. Treatments comprised of 100% and 75% levels of the recommended dose of fertilizer (RDF: 

25:50:25 kg N, P2O5, K2O ha-1) applied alone or combined with foliar spray of growth retardants, namely 

Cycocel (1000 ppm), Paclobutrazol (100 ppm) and Mepiquat chloride (500 ppm), applied at 30 days after 

sowing (DAS). Among the treatments, T3 (100% RDF + Cycocel 1000 ppm) was significantly superior, 

recording the highest seed yield (1494 kg ha-1) and haulm yield (2942 kg ha-1), due to higher number of 

branches per plant (12.94), higher number of pods per plant (27.23), pod length (20.58 cm), pod weight 

(14.17 g plant-1) and total dry matter accumulation (25.52 g plant-1), while the lowest values were recorded 

in T2 (75% RDF alone). With respect to growth, Cycocel effectively restricted vegetative growth, with T3 

recording a reduced plant height of 70.91 cm internodal length of 4.42 cm and number of tendrils of 3.93 at 

60 days after sowing, compared to T1 (100% RDF alone). 
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Introduction  
Cowpea (Vigna unguiculata L.) is a multipurpose legume crop widely cultivated in tropical and 
subtropical regions for food, fodder and soil improvement. Globally, cowpea is cultivated over an 
area of 15.19 million hectares, with a production of 9.77 million tonnes (Anon., 2024a) [1]. In 
India, cowpea is grown on about 0.32 million hectares, producing 0.198 million tonnes, with an 
average productivity of 350 kg ha-1. India accounts for 2.11 per cent of the global cowpea area 
and 2.03 per cent of global production (Anon., 2024b) [2]. 
Cowpea growth and productivity depend on balanced nutrient supply. N, P and K play vital roles 

in vegetative growth, root development, photosynthesis, enzyme activity and stress tolerance, 

while optimum NPK application improves productivity and soil fertility (Galindo et al., 2022) [3]. 

However, excessive vegetative growth and tendril development can disturb the source-sink 

balance, reducing flowering and pod setting (Rahianath, 2010) [13].  

Plant growth retardants such as Cycocel, paclobutrazol and mepiquat chloride regulate excessive 

growth mainly by inhibiting gibberellin biosynthesis, resulting in compact plants, improved dry 

matter partitioning and better reproductive development (Rademacher, 2000; Stewart, 2005)  [12, 

16]. 

 

Materials and Methods 
The field experiment was conducted at College of Agriculture, Navile, Shivamogga, Karnataka, 
during Kharif 2025 in sandy loam soil, to study the “Effect of fertilizer levels and growth 
retardants on growth and yield of cowpea (Vigna unguiculata L.)”. The experiment was laid out 
in a randomized complete block design (RCBD) with eight treatments replicated thrice. The 
treatments consist of 100% RDF (25:50:25 kg N, P2O5, K2O ha-1) (T1), 75% RDF 
(18.75:37.5:18.75 kg N, P2O5, K2O ha-1) (T2), 100% RDF + Cycocel (1000 ppm) (T3), 75% RDF 
+ Cycocel (1000 ppm) (T4), 100% RDF + Paclobutrazol (100 ppm) (T5), 75% RDF + 
Paclobutrazol (100 ppm) (T6), 100% RDF + Mepiquat chloride (500 ppm) (T7), 75% RDF + 
Mepiquat chloride (500 ppm) (T8). 
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The crop selected was cowpea variety ‘KBC 9’, featuring erect 

growth, purple flowers, grey pubescence and light-yellow seeds, 

with a maturity period of 80-85 days and resistant to pod borer, 

diseases like dry root rot. Periodical observations were recorded. 

The data obtained were subjected to statistical analysis by 

Fisher’s method of analysis of variance as suggested by Panse and 

Sukhatme (1978) [10] as per the standard procedures. 

 

Results and Discussion: Based on the observations presented in 
Table 1, plant height was significantly influenced by the 
treatments at 60 DAS. The tallest plants (95.08 cm) were recorded 
with 100 per cent RDF alone (T1), followed by 75 per cent RDF 
alone (T2, 88.21 cm), while the shortest plants were recorded with 
75 per cent RDF + Cycocel @ 1000 ppm (T4, 67.96 cm) and 100 
per cent RDF + Cycocel @ 1000 ppm (T3, 70.91 cm). This 
dwarfing effect of Cycocel might be due to restriction of 
gibberellin biosynthesis, thereby restricting cell elongation and 
apical growth. Similar findings were reported by Shinde (2010) 

[14] in soybean and Gholampour et al. (2012) [4] in ornamental 
brassica, who reported that CCC restricts apical elongation.  
The data presented in Table 2 revealed that internodal length and 
number of tendrils plant-1 were highest under 100 per cent RDF 
alone (T1), recording 11.82 cm and 8.22, respectively, at 60 DAS. 
The lowest internodal length (3.59 cm) and number of tendrils 
plant-1 (3.54) were recorded with 75 per cent RDF + Cycocel @ 
1000 ppm (T4), which remained statistically on par with T3 (4.42 
cm and 3.93, respectively). The reduction in internodal length 
with Cycocel might be due to inhibition of gibberellin-mediated 
internodal elongation, resulting in restricted vegetative growth 
and a compact plant architecture. The reduced tendril formation 
may also be attributed to restricted vegetative elongation under 
growth retardant application. These findings are in accordance 
with the general growth-retarding effect of plant growth 
retardants reported by Khan et al. (2007) [6]. 
As per the observations recorded in Table 1, the number of 
branches plant-1 was significantly influenced by the treatments at 
60 DAS. The maximum number of branches plant-1 (12.94) was 
recorded with 100 per cent RDF + Cycocel @ 1000 ppm (T3), 
followed by 100 per cent RDF + Mepiquat chloride @ 500 ppm 
(T7, 11.68) and 100 per cent RDF + Paclobutrazol @ 100 ppm 
(T5, 10.82), while the lowest value was recorded with 75 per cent 
RDF alone (T2, 6.28). Suppression of apical dominance by growth 
retardants, coupled with diversion of assimilates otherwise used 
for stem elongation, favours lateral bud development, resulting in 
increased branching. Similar findings were reported by Shinde 
(2010) [14] and Pateliya et al. (2014) [11]. 

The data presented in Table 1 further revealed that total dry matter 

accumulation was highest under 100 per cent RDF + Cycocel @ 

1000 ppm (T3), recording 25.52 g plant-1 at 60 DAS, while the 

lowest value was recorded under 75 per cent RDF alone (T2, 18.21 

g plant-1). The higher dry matter accumulation under T3 might be 

due to better nutrient availability under full RDF coupled with 

restricted excessive vegetative elongation by Cycocel, which may 

have favoured efficient production and accumulation of 

photosynthates. Similar findings were reported by Gimhavanekar 

et al. (2017) [5] in pigeonpea, while the positive influence of 

adequate nutrient supply on dry matter accumulation was reported 

by Nkaa et al. (2014) [9] in cowpea. 

Based on the observations presented in Table 3, the yield 

attributes, viz., number of pods plant-1, pod length and pod weight, 

were significantly higher under 100 per cent RDF + Cycocel @ 

1000 ppm (T3), recording 27.23, 20.58 cm and 14.17 g plant-1, 

respectively, followed by T7, while the lowest values were 

recorded with 75 per cent RDF alone (T2). Restriction of 

excessive vegetative elongation by Cycocel might have favoured 

greater partitioning of assimilates towards floral initiation, pod 

development and seed filling, while adequate nutrient availability 

under full RDF ensured sufficient substrate for reproductive 

growth. The higher branching and dry matter accumulation under 

T3 might have further contributed to improved source strength and 

pod development. These findings agree with Krishna et al. (2013) 

[7] in blackgram. Mavdiya et al. (2023) [8], working directly on 

cowpea, also reported better yield attributes with Cycocel 

application. 

The data presented in Table 3 further showed that seed yield and 

haulm yield followed the same trend, with the maximum seed 

yield (1494.69 kg ha-1) and haulm yield (2942.47 kg ha-1) 

recorded under T3, significantly superior to the rest of the 

treatments, while the lowest values (967.95 and 1782.58 kg ha-1, 

respectively) were recorded under T2. The higher seed yield under 

T3 might be attributed to the cumulative effect of improved 

branching, higher dry matter accumulation and superior yield 

attributes, resulting in efficient partitioning of photosynthates 

towards reproductive growth. The higher haulm yield may be due 

to greater dry matter production under optimum nutrient 

availability. The poor performance of T2 may be attributed to 

reduced nutrient availability, which restricted vegetative growth 

and assimilate production, ultimately resulting in lower yield. 

Similar findings were reported by Singh et al. (2011) [15] in 

cowpea.  

 
Table 1: Plant height (cm), number of branches plant-1 and total dry matter (g plant-1) of cowpea as influenced by fertilizer levels and growth 

retardants at 60 DAS 
 

Treatments 
Plant height (cm) 

Number of branches 

plant-1 

Total dry matter 

(g plant-1) 

60 DAS 60 DAS 60 DAS 

T1 - 100% RDF (25:50:25 kg N, P2O5, K2O ha-1) 95.08 9.96 22.33 

T2 - 75% RDF (18.75:37.5:18.75 kg N, P2O5, K2O ha-1) 88.21 6.28 18.21 

T3 - 100% RDF + Cycocel (1000 ppm) 70.91 12.94 25.52 

T4 - 75% RDF + Cycocel (1000 ppm) 67.96 9.10 21.50 

T5 - 100% RDF + Paclobutrazol (100 ppm) 84.71 10.82 23.16 

T6 - 75% RDF + Paclobutrazol (100 ppm) 78.71 6.98 19.04 

T7 - 100% RDF + Mepiquat chloride (500 ppm) 83.61 11.68 24.09 

T8 - 75% RDF + Mepiquat chloride (500 ppm) 75.51 7.84 19.87 

Note: RDF (Recommended dose of fertilizer) 25:50:25 kg N: P2O5: K2O ha-1, Foliar spray of growth retardants was taken at 30 DAS (Days after 

sowing), Volume of water required for foliar spray is 500 lit ha-1, FYM 7.5 t ha-1 is applied for all the treatment 
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Table 2: Internodal length (cm) and number of tendrils plant-1 of cowpea as influenced by fertilizer levels and growth retardants at 60 DAS 
 

Treatments 
Internodal length (cm) Number of tendrils plant-1 

60 DAS 60 DAS 

T1 - 100% RDF (25:50:25 kg N, P2O5, K2O ha-1) 11.82 8.22 

T2 - 75% RDF (18.75:37.5:18.75 kg N, P2O5, K2O ha-1) 10.51 7.51 

T3 - 100% RDF + Cycocel (1000 ppm) 4.42 3.93 

T4 - 75% RDF + Cycocel (1000 ppm) 3.59 3.54 

T5 - 100% RDF + Paclobutrazol (100 ppm) 9.40 7.17 

T6 - 75% RDF + Paclobutrazol (100 ppm) 7.51 6.14 

T7 - 100% RDF + Mepiquat chloride (500 ppm) 8.91 6.85 

T8 - 75% RDF + Mepiquat chloride (500 ppm) 6.42 5.73 

S.Em. ± 0.39 0.17 

C.D. @ 5% 1.20 0.52 

Note: RDF (Recommended dose of fertilizer) 25:50:25 kg N: P2O5: K2O ha-1, Foliar spray of growth retardants was taken at 30 DAS (Days after 

sowing), Volume of water required for foliar spray is 500 lit ha-1, FYM 7.5 t ha-1 is applied for all the treatments 
 

Table 3: Number of pods plant-1, pod length (cm), pod weight (g plant-1), seed yield (kg ha-1) and haulm yield (kg ha-1) of cowpea as influenced by 

fertilizer levels and growth retardants 
 

Treatments 

No. of pods  

plant-1 

Pod length  

(cm) 

Pod weight 

(g plant-1) 

Seed yield  

(kg ha-1) 

Haulm yield  

(kg ha-1) 

At harvest At harvest At harvest At harvest At harvest 

T1 - 100% RDF (25:50:25 kg N, P2O5, K2O ha-1) 20.75 16.59 10.91 1262.75 2422.38 

T2 - 75% RDF (18.75:37.5:18.75 kg N, P2O5, K2O ha-1) 16.00 13.28 7.55 967.95 1782.58 

T3 - 100% RDF + Cycocel (1000 ppm) 27.23 20.58 14.17 1494.69 2942.47 

T4 - 75% RDF + Cycocel (1000 ppm) 19.83 16.26 10.12 1190.55 2302.42 

T5 - 100% RDF + Paclobutrazol (100 ppm) 22.89 17.18 11.70 1334.95 2542.39 

T6 - 75% RDF + Paclobutrazol (100 ppm) 17.00 14.03 8.34 1040.15 1902.63 

T7 - 100% RDF + Mepiquat chloride (500 ppm) 24.32 18.01 12.49 1407.15 2662.71 

T8 - 75% RDF + Mepiquat chloride (500 ppm) 18.75 14.76 9.13 1112.35 2022.89 

S.Em. ± 0.71 0.37 0.38 24.66 68.75 

C.D. @ 5% 2.16 1.15 1.17 74.80 208.55 

Note: RDF (Recommended dose of fertilizer) 25:50:25 kg N: P2O5: K2O ha-1, Foliar spray of growth retardants was taken at 30 DAS (Days after 

sowing), Volume of water required for foliar spray is 500 lit ha-1, FYM 7.5 t ha-1 is applied for all the treatments 

 

Conclusion: The study revealed that, application of 100 per cent 

recommended dose of fertilizer (25:50:25 kg N:P2O5:K2O ha-1) 

along with foliar spray of Cycocel @ 1000 ppm restricted 

excessive vegetative growth and improved growth and yield 

attributes, resulting in 18.37 per cent increase in seed yield 

compared to 100 per cent RDF alone.  
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