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Response of Integrated Nutrient Management on Growth and Yield of Cluster Bean (Cyamopsis
Tetragonoloba L.) Cv. Pusa Navbahar

ABSTRACT

The investigation on cluster bean with application of integrated nutrient. management with
comprised of 12 treatments with three level of NPK, two levels of PSB. and.Rhizobium in
factorial randomized block design. The treatment Ti, has shown the significant results when
applied 100% of NPK with PSB and Rhizobium among. the. different levels of treatment
combinations. Growth parameters viz., plant height (90.96 cm), number of nodules plant’
1(59.48), number of branches plant™ (2.66) at 90-DAS (day after.sowing), and yield parameters
viz., number of clusters plant™ (14.62), number of pods cluster® (13.39), pod length (17.42
cm),pod yield(77.29 g ha™) has shown best in-treatment T1o(NPK @100% + PSB @100% +
Rhizobium @100%) of cluster bean (Cyamopsis tetragonoloba L.) in comparison to other

treatment combination.
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Introduction:

Cluster.bean popularly known as “Guar” is an important vegetable crop mainly grown as a
summer crop in:South Gujarat region. In Gujarat, horticultural crops occupy 19,77,405 ha area
with production of 2,50,51,540 MT. Among that, vegetable crops occupy 7,99,532 ha with
production of 15,41,157 MT. While, cluster bean occupies area of 44,022 ha with production of
4,31,045 MT (Anonymous, 2022). Cluster bean is grown for different purposes viz., vegetable,
green fodder, manure and feed from very ancient times. Being a legume crop has the capacity to
fix atmospheric nitrogen by its effective root nodules the major part of nitrogen is met through
rhizobium present in the root nodules hence; crop does not require additional nitrogen for its



initial growth and development stage. It enables the activity of rhizobia present in root nodules
(Cassman et al., 1980 and Vessey, 1994). Inoculation of cluster bean seeds with phosphate
solubilizing bacteria (PSB) improves nodulation, available phosphorus content of the soil and
root and shoots biomass. An application of phosphorus influences symbiotic nitrogen fixation
yield and quality of cluster pods.

Nitrogen (N) and phosphorus (P) are often referred to as the primary macronutrients
because of the probability of plants being deficient in these nutrients and because of the large
quantities taken up by plants from the soil relative to other essential nutrients. (Marschner,
1995). Phosphorus has a positive and significant effect on nodulation and crop yield (Tilak et al.,
2006). Among the macro elements, nitrogen is one of the most important plant nutrients, which
primarily encourage vegetative growth and provide deep green colour to the leave.

Rhizobium is a genus of Gram-negative soil bacteria that fix nitrogen. Rhizobium species
from an endosymbiotic nitrogen-fixing association with roots of legumes and other flowering
plants. The bacteria colonize plant cells within-root nodules, where they convert atmospheric
nitrogen into ammonia using the enzyme. nitrogenase and then provide organic nitrogenous
compound such as glutamine or ureides to the plant.

Phosphate solubilizing bacteria (PSB) are beneficial bacteria capable of solubilizing
inorganic phosphorus from insoluble compound. P-solubilization ability of rhizosphere
microorganisms is considered to be one of the most important traits associated with plant

phosphate nutrition.

Materials and Methods
The experiment was conducted in central research farm of Naini Agricultural Institute,

SHUATS. It is situated at 25°57'69" N latitude, 81°59°74°"E longitude and at the altitude of 98
meter above the sea level. The experiment was conducted in 3x2x2 factorial randomized block
design with three level of NPK and two levels of PSB and Rhizobium. The treatments were
replicated three times were allocated at random in each replication and details treatment

combinations were listed in table.1.

Results and Discussion

Effect of INM on growth parameters



The significant response of NPK, PSB and Rhizobium inoculation of cluster bean on growth
parameters viz. Plant Height (cm), Number of Nodules plant™, Number of leaves plant™® and
Number of branches plant™days after sowing details data were shown in table.2 for each
treatment combination. The interaction effect of NPK, PSB and Rhizobium inoculation found
significant at 5 percent critical difference. The maximum Plant Height (cm), Number of Nodules
plant™, Number of leaves plant™ and Number of branches plant™ was (90.96, 59.48, 26.22 and
2.66) found in T12 (NPK100 PSB1go Rhizioo) Were similar effect of PSB on growth parameters was
found in positive application of PSB on growth parameters have also been reported by (Madhu
et al., 2012; Shaharoona et al., 2006). and minimum 76.07, 45.2, 19.97 and 1.66was recorded
in T1 (NPKo PSBy Rhizp) respectively. The interaction effect of these factors can lead to
improved plant growth in legume crops. The balanced application.of NPK fertilizers can provide
the necessary nutrients for plant growth, while PSB and Rhizobium can:improve nutrient uptake
and nitrogen fixation, respectively (Singh et al., 2014).

Effect of INM on yield attributes

The significant response of NPK, PSB ‘and Rhizebium inoculation of cluster bean on yield
attributes viz., Length of pod (cm), No. of pod cluster™, No. of cluster plant™ and Pod yield (q ha”
1). The interaction effect of NPK; PSB and Rhizobium inoculation found significant at 5 percent
critical difference in all yield attributes. The maximum Length of pod (cm), No. of pod cluster™,
No. of cluster plant*and Pod yield (q ha™) was (17.42, 13.39, 14.62 and 77.29) found in Ty,
(NPK190 PSB1go Rhizigp) and minimum 11.28, 5.95, 6.62and 29.45 was recorded in T; (NPKy
PSBy Rhizp) respectively. The increasing the population of rhizobia in the soil can lead to an
increase in the number of nodules per plant. These results corroborate with the similar findings
of Singh et al. (1983) and Rajkhowa et al. (2003). Deshmukh et al. (2014),Ayubetet al.
(2012), Sajid et al. (2009). The interaction effect of NPK, Rhizobium, and PSB on the number
of nodules per plant can be significant, as all these factors can influence the growth and
development of the plant's root system. Similar results were reported by Malligawadet al. (2000)
in groundnut, Rajkhowa et al. (2002 and 2003) in green gram and Pawar et al. (1995) in

maize.

Conclusion



The results of the experiment are concluded as the response of NPK, PSB and Rhizobiumon plant
height (cm), number of nodules plant™, number of branches plant™, length of pod (cm), number
of pod cluster™, number of cluster plant™ and pod yield (q ha™) was found significant. The effect
application of this combination treatment Ti, (NPKi0o PSBigo Rhizig) shown the significantly
highest vegetative growth as well as yield attributes and benefits farmers to increase yield with

better management.
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Table 1: Treatment Combination

S. No. Treatment Combination

1. T, (NPKO PSBO RhiZo)
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(Note: PSB- Phosphate Solubilizing Bacteria, Rhiz- Rhizobium)

Table 2: Response of NPK; PSB and Rhizobium on growth parameters.

Treatment combination Plant Height Number of Number of
(cm) Nodules (plant™) | branches (plant™)
T1 | NPKq PSB, Rhizg 76.07 45.20 1.66
T, | NPKg PSBgy Rhizggo 76.96 48.49 2.10
T3 | NPKg PSB;00 Rhizg 79.18 49.22 2.13
T4 | NPKoPSB10g Rhiz100 80.52 50.38 2.17
Ts | NPKso PSBy Rhiz 81.35 50.66 2.2
Ts | NPKsoPSBy Rhiz;go 81.63 51.23 2.23
T7 | NPKsp PSBigo Rhizg 83.19 51.96 2.27
Ts | NPKsp PSBigo Rhizino 85.85 52.69 2.3
To | NPKjg0 PSBg Rhizg 87.96 54.28 2.33
T1o | NPKig0 PSBg Rhizigo 87.77 55.58 2.37
T11 | NPKj00 PSB1g0 Rhizg 87.40 57.16 2.40




T12 | NPKj00 PSBigo Rhizsgo 90.96 59.48 2.66
Table 3:Response of NPK, PSB and Rhizobium on yield attributes.
L Length of No. of pod | No. of cluster Pod yield

Treatment combination 1 1 1
pod (cm) cluster plant (g ha™)
T1 | NPKy PSBo Rhizg 11.28 5.95 6.62 29.45
T, | NPKg PSBg Rhizigo 13.63 8.39 8.95 31.95
T3 | NPKg PSB1g Rhizg 13.88 8.84 9.62 37.29
T4 | NPKyPSB1go Rhizigo 14.15 9.17 9.84 39.12
Ts | NPKso PSBy Rhizy 14.57 9.62 10.28 40.29
Te | NPKsoPSBy Rhizio 15.02 9.95 10.62 42.29
T7 | NPKso PSB1go Rhizg 15.42 10.28 11.17 44.37
Ts | NPKso PSB1go Rhizigo 15.67 10.73 11.62 48.45
Ty | NPKjy0 PSBy Rhizg 16.18 11.06 12.06 55.12
T10 | NPKjyoo PSBg Rhizigo 16.51 114 12.62 59.45
T11 | NPKj00 PSB10o Rhizg 16.91 12.51 13.61 68.37
T12 | NPKipo PSBi1go Rhizigo 17.42 13.39 14.62 77.29




