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ABSTRACT

A field experiment entitled “Effect of integrated nutrient management on growth and yield of horsegram
[Macrotyloma wuniflorum (L.) Verdc.]” was conducted during post-kharif season 2024 at the
Instructional Farm of BTC College of Agriculture and Research Station, Sarkanda, Bilaspur. The inves-
tigation was carried out in a randomized block design wherein eleven treatment combinations in three
replications i.e., T1 - Control plot, T2 - Control plot + Rhizobium (5 g kg™! seed), T3 - Control plot +
PSB (5 g kg ! seed), T4 - 125 % RDF, T5 - 100 % RDF (20:50:20 Kg N, P,05 and K,0 ha™!), T6 - 100
% RDF + Rhizobium (5 g kg™! seed), T7 - 100 % RDF + PSB (5 g kg™ ! seed), T8 - 100 % RDF +
Rhizobium (5 g kg™! seed) + PSB (5 g kg~ ! seed), T9 - 75 % RDF + Rhizobium (5 g kg~! seed), T10 -
75 % RDF + PSB (5 g kg™! seed) and T11 - 75 % RDF + Rhizobium (5 g kg~! seed) + PSB (5 g kg !
seed) were chosen for study purpose. The soil of the experimental plot was sandy clay loam in texture,
neutral in reaction, medium in organic carbon, low in available nitrogen, medium in available phospho-
rus and high in available potassium. The horsegram variety Chhattisgarh kulthi — 3 was sown on 2nd
September 2024 and harvested on 1st December 2024. The results revealed that all integrated nutrient
management treatments showed superiority over the control with respect to growth parameters viz.,
plant height, number of primary branches and plant dry weight of horsegram. T8 (100% RDF +
Rhizobium @ 5 g kg™! seed + PSB @ 5 g kg ™! seed) recorded significantly higher growth attributes un-
der study. Treatment T1 (Control) recorded the lowest values for all growth parameters. Similarly, T8
(100% RDF + Rhizobium + PSB) recorded significantly higher yield attributes viz., number of pods
plant-1, pod length, number of seeds pod-1, test weight, grain yield, stover yield and harvest index of
horsegram. All integrated nutrient management treatments performed better than the control (T1), which
recorded the lowest values for all yield attributes and yields. The economic analysis revealed that the
highest cost of cultivation (¥ 21137.15 ha™!) was incurred under (T4) 125% RDF. However, the highest
gross return (¥ 74637.02 ha™1), net return (¥ 56496.02 ha™!) and B:C ratio (3.11) were recorded under
(T8) 100% RDF + Rhizobium + PSB. Treatment T1 (Control) recorded the lowest gross return, net re-
turn and B:C ratio. Post-harvest soil properties viz., EC, pH and organic carbon, as well as nutrient con-
tents (N, P and K) in grain and stover, were not significantly influenced by the treatments.

Keywords: Kodo millet, Panicle, Organic carbon, Tillers, Fertility and soil

Introduction

Pulses play important role in agriculture next to cereals. These are the major source of dietary protein, along
with minerals and vitamins. It is the second rich source of dietary protein in vegetarian diet in our country
and also in other developing countries. Among the pulses, horsegram is an important post kharif season crop
of the country commonly known as “Kulthi” belongs to the family Fabaceae. It has diploid chromosome
numbers of 2n = 20. Crop is an underutilized and unexplored arid tropical food legume. Horsegram as a
legume, it maintains soil fertility through biological nitrogen fixation in soil via root nodules and act as or-
ganic manure as well. It is suitable as a cover crop, soil and water conservation and an excellent drought and
salinity tolerant as well as heavy metal stress tolerant contingent crop (Ram et al., 2001). Crop is popular at
maximum extent is Southern Indian states while to some extent in North Indian states. Horsegram known as
a poor man’s pulse crop and it is used for human consumption in India and Africa. Its centre of origin is
South West India. In India, as a pulse crop horsegram contributing about 0.33 per cent of the total food grain
production (Singh et al., 2003). It is multiplied by seed. In India, horsegram is usually sown as a sole crop,
but sometimes it is intercropped with ground nut, castor, niger and maize.

The crop duration of horsegram is 100 — 110 days. The average yield is about 350-800 kg ha~!. It is known
for its medicinal use and nutritional quality. It is consumed as a whole seed and as sprouts in India.
Horsegram used traditionally as a medicinal crop famous for its medicinal uses because different parts of the
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plant are used for the treatment of asthma, bronchitis, urinary disor-
der, lowering cholesterol levels and kidney stones. Its seed comprises
57.0 per cent carbohydrate, 22.0 per cent protein and 2.5 per cent fat
(Meena et al., 2018). It is also an excellent source of iron, calcium
and molybdenum. In India, horsegram occupies an area of 460.40
(000 ha) with a production of 181.29 (000 tonnes) with an average na-
tional productivity of 394 kg ha~! in the year 2020 (Anonymous,
2020) [ It is important pulse crop mostly grown in Karnataka,
Odisha, Chhattisgarh, Andhra Pradesh, Tamil Nadu and Maharashtra
which together contributes about 89.23 per cent area and 86.10 per
cent production in 2020. Horsegram is cultivated both as a sole crop
and in various combinations with other crops. Its wide adaptability
extends its cultivation across almost all states of India. However, the
majority of its cultivation, approximately 90-95%, is concentrated in
five major states: Orissa, Tamil Nadu, Karnataka, Maharashtra, and
Andhra Pradesh. In specific regions like the Northern hill zone and
Bastar plateau of Chhattisgarh, horsegram cultivation is significant,
particularly among tribal farmers. In Chhattisgarh, for instance, the
total cultivated area, crop production, and productivity of horsegram
are reported to be 0.026 million hectares, 0.010 million tones and 3.90
quintals ha™!, respectively (Anonymous, 2021) [2],

Integrated nutrient management (INM) is the adjustment of plant nu-
trients supply in balanced quantities for sustaining the desired crop
productivity. It involves proper combination of chemical fertilizers,
organic manure, crop residues, N»-fixing crops and biofertilizers suit-
able to the system of land use and ecological, social and economic
conditions. INM helps to maintain soil productivity, ensures produc-
tive and sustainable agriculture, reduce expenditure on costs of pur-
chased inputs by using farm manure and crop residue etc., utilizing
the potential benefits of green manures, leguminous crops and biofer-
tilizers, prevent degradation of the environment and helps to meet the
social and economic aspirations of the farmers without harming the
natural resource base of the agricultural production (Sharma et al.,
2004). The efficiency of nutrients applied by soil application is fre-
quently reduced as a result of leaching and volatilization losses. The
availability of nutrients will also be impacted by problematic soils, in-
sufficient moisture, waterlogging conditions, etc. Due to the availabil-
ity of water-soluble fertilizers and the climatic changing conditions in
rainfed areas, foliar fertilization has become more significant in re-
cent years. Many research studies found that on oilseed and pulse
crops were improved in terms of crop output and quality. Nutrient
supplement to the leaves by foliar application method is one of the
significant turning points in the development of agricultural produce.
The growth of all living things depends on the availability of nutrients
and out of this nitrogen is very important one, which is needed in
large quantities as an essential component of proteins, nucleic acids
and other cell components, including enzymes. Nitrogen is converted
to amino acids, the building blocks for proteins. These amino acids
are then used in formation of the protoplasm, which is used in cell di-
vision. Nitrogen is also a component of chlorophyll, which is respon-
sible for photosynthesis. It assists plants with rapid growth, increase
seed and fruit production and improves the quality of leaf and trans-
plant crops. It is necessary for the full growth of the seeds.
Phosphorous is involved in many important plant processes. It is
widely found as part of the formation present mainly as a structural
component of the nucleic acids, deoxyribonucleic nucleic acid
(DNA), ribose nucleic acid (RNA) and as well as the role of fat phos-
pholipids. Potassium does not enter into the composition of any of the
important plant nutrients involved in body (Krishnaprabu, S., 2018)
[31 but occur in all parts of plants in large quantities. It seems to be
very importance for leaves and at growing areas. Potassium is essen-
tial for controlling the opening and closing of stomata, which plays a
key role in water management for plants. By facilitating potassium
ion movement, it helps to minimize water loss from leaves and in-
creases drought resistance. When plants lack of potassium, their seeds
tend to be small, shrivelled and more vulnerable to diseases. Utilizing
various organic nutrient sources can enhance these benefits.
Furthermore, combining organic and chemical fertilizers can signifi-
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cantly boost productivity, leading to healthier crops and more sustain-
able agricultural methods. This integrated strategy optimizes nutrient
availability while promoting long-term soil health.

Materials and methods

A field experiment was carried out at instructional farm of Barrister
Thakur Chhedilal College of Agriculture and Research Station,
Bilaspur (Chhattisgarh) during post-kharif season 2024, to study the
“Effect of integrated nutrient management on growth and yield of
horsegram [Macrotyloma uniflorum (L.) Verdc.]” An investigation
was planned with following objectives: The investigation was carried
out in a randomized block design wherein eleven treatment combina-
tions in three replications i.e., T; - Control plot, T, - Control plot +
Rhizobium (5 g kg™! seed), T3 - Control plot + PSB (5 g kg~! seed),
T4 - 125 % RDF, T5 - 100 % RDF (20:50:20 Kg N, P,0O5 and K,0
ha™1), Tg - 100 % RDF + Rhizobium (5 g kg™! seed), T7 - 100 %
RDF + PSB (5 g kg™! seed), Tg - 100 % RDF + Rhizobium (5 g kg™!
seed) + PSB (5 g kg™! seed), Tg - 75 % RDF + Rhizobium (5 g kg™
seed), T1o - 75 % RDF + PSB (5 g kg™! seed) and Ty; - 75 % RDF +
Rhizobium (5 g kg™! seed) + PSB (5 g kg~! seed) were chosen for
study purpose. The soil of the experimental plot was sandy clay loam
in texture, neutral in reaction, medium in organic carbon, low in
available nitrogen, medium in available phosphorus and high in avail-
able potassium. The horsegram variety Chhattisgarh kulthi — 3 was
sown on 2" September 2024 and harvested on 15t December 2024.
The weather condition during crop season was favourable for normal
growth and development of horsegram.

Results and discussions

1. Growth parameters of horsegram recorded at 20 DAS, 40 DAS,
60 DAS and at harvest showed significant variation among the
integrated nutrient management treatments, whereas plant popu-
lation remained non-significant. Results revealed that under (Tg)
100% RDF + Rhizobium (5 g kg™! seed) + PSB (5 g kg™! seed),
the highest plant height of 19.84, 41.08, 62.14 and 78.05 cm,
highest number of primary branches of 2.70, 6.02, 9.01 and 9.03
plant™!, and highest plant dry weight of 3.11, 11.24, 28.25 and
3872 g planf1 at 20 DAS, 40 DAS, 60 DAS and harvest, re-
spectively, were recorded. This treatment was followed by (T;;)
75% RDF + Rhizobium + PSB, whereas the lowest values for
all growth parameters were recorded under (T1) Control plot.

2. Yield attributes of horsegram viz., number of pods per plant, pod
length, number of seeds per pod and test weight were signifi-
cantly influenced by integrated nutrient management practices.
The maximum number of pods (28.07 plant™!), pod length
(6.38 cm), number of seeds (6.26 pod™!) and test weight (31.05
g) were recorded under (Tg) 100% RDF + Rhizobium + PSB.
The lowest values for all yield attributes were recorded under
(T4) Control plot.

3. Grain yield, stover yield and harvest index differed significantly
among the treatments. The highest grain yield (1045.03 kg
ha™!), stover yield (1484.92 kg ha™') and harvest index
(41.42%) were recorded under (Tg) 100% RDF + Rhizobium +
PSB, followed by (Ty;) 75% RDF + Rhizobium + PSB with
955.15 kg ha™! grain yield, 1351.06 kg ha™! stover yield and
41.31% harvest index. The lowest grain yield (517.92 kg ha™1),
stover yield (855.83 kg ha™!) and harvest index (37.70%) were
recorded under (T) Control plot.

4. Economic analysis revealed that the highest cost of cultivation
(¥ 18,233.00 ha!) was incurred under (T4) 125% RDF.
However, the highest gross return (¥ 74,637.02 hafl), net return
(T 56,496.02 ha™!) and B:C ratio (3.11) were recorded under
(Tg) 100% RDF + Rhizobium + PSB. The minimum gross re-
turn (¥ 32,308.44 ha™1), net return (¥ 16,550.44 ha™!) and B:C
ratio (1.05) were obtained under (T3) Control plot + PSB.

[4

‘SSP8Y99T

0T

U

SHSEE 01 /810 10p Mmm//:sdny wouy papeojumod (01)8 ‘97

TXPY8Y99T,

0

[

Ay} 298 "[9707/01/21] uo 20USI0S PoO{ pue AIM[NOLIFY JO [BUINO[ [BUOIBUINUL £q $H0TFOI'8A'9.

ASUSDI'T SUOWIWIO)) dANEAI) d[qedtjdde ayy Aq PAUIIAOS a1k SI[OIE Y() SN JO sa[nI 10j (wod's[ewnoljermnouse mmmy//:sdpy) suonipuoy) pue suL|



International Journal of Agriculture and Food Science

5. Post-harvest soil properties viz., EC, soil pH and organic carbon

were not significantly influenced by integrated nutrient manage-
ment treatments. However, the highest EC (0.41 dS m™), soil
pH (7.3) and organic carbon (0.52%) were recorded under (Tg)
100% RDF + Rhizobium + PSB. The lowest EC (0.36 dS m™!),
soil pH (6.9) and organic carbon (0.45%) were recorded under
(Ty) Control plot.

https://www.agriculturaljournals.com

6. Nutrient content and nutrient uptake in horsegram were influ-

enced by integrated nutrient management. Although nitrogen,
phosphorus and potassium contents in grain and stover did not
differ significantly, the highest numerical values of 3.59 and
0.39% N, 0.53 and 0.31% P and 0.84 and 0.94% K in grain and
stover, respectively, were recorded under (Tg) 100% RDF +
Rhizobium + PSB. The same treatment also recorded the highest
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nitrogen uptake (37.52, 5.79 and 43.31 kg ha™!), phosphorus up-
take (5.54, 4.60 and 10.14 kg ha™!) and potassium uptake (8.78,
13.97 and 22.75 kg ha™1) in grain, stover and total plant, respec-
tively. The lowest nutrient contents and nutrient uptake were
recorded under (T1) Control plot.

Table 1. Effect of integrated nutrient management on plant height, number of primary branches and plant dry weight of horsegram.

[
b
&
O
IS}
iy
%
z
£
Ial

Treatments Plant height (cm) Number of primary branches  Plant dry weight (g plant™1)
plant_1
20 40 60 At 20 40 60 At 20 40 60 At 5
DAS DAS DAS harvest DAS DAS DAS harvest DAS DAS DAS har- ;
vest E
T - Control plot 12.53  20.64 40.68 45.08 .13 313 522 5.03 1.09 314 1128 14.21 §
T; - Control plot + Rhizobium (5 g 12.84 2411 41.88 4697 1.24  3.64 585 5.64 1.09 3.68 1525 18.71 z
kg™ seed)
Ts - Control plot + PSB (5 g kgl 1276 24776 4035 45.14 122 355 574 5.54 1.03 346 1481 17.95
seed)
T4 - 125 % RDF 18.63 39.57 60.03 7412 249 562 848 8.21 258  9.05 2371 31.64
Ts - 100 % RDF (20:50:20 Kg N, 1834 39.07 59.80 73.06 241 542 8.1l 7.87 239 797 2193 2825
P05 and K,O ha™) <
T - 100 % RDF + Rhizobium (5 g 1847 3925 59.14 7243 244 548 829 8.04 247 812 2256 2947 f:
kg seed) 7
T; - 100 % RDF + PSB (5 g kgl 18.56 3938 58.63 72.19 247 555 837 8.12 2.51 8.69 23.11 30.62 g
seed)
Tg - 100 % RDF + Rhizobium (5 g 19.84 41.08 62.14 78.05 270 6.02 9.01 9.03 311 11.24 2825 38.72
kg seed) + PSB (5 g kg seed)
Tg - 75 % RDF + Rhizobium (5 gkg™ 17.65 37.34 5697 6932 233 505 7.6l 7.38 202 646 1938 23.24
Iseed)
Ty - 75 % RDF + PSB (5 g kg™t 17.54 37.05 5623 68.03 231 492 727 7.05 196 6.13 18.12 22.53
seed)
Ty1 - 75 % RDF + Rhizobium (5 g 19.34 4083 61.82 7634 262 591 894 8.67 295 10.73 2637 3593
kg™ seed) + PSB (5 g kg™ seed)
SEm (£) 024 029 046 0.73 0.04 0.07 0.14 0.13 011 042 084 1.26
CD (5%) 069 087 135 2.16 0.13 022 040 0.39 033 125 248 371
CV (%) 10.26 10.34 1037 10.79 10.14 10.49 10.02 10.05 10.65 10.01 10.12 10.23

(continued on next page)
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Table 2. Effect of integrated nutrient management on number of pods, pod length, number of seeds, test weight, grain yield, stover yield and har-
vest index of horsegram.

[4

Treatments Number Pod Number  Test Grain Stover Harvest i;:
of pods length of seeds weight yield yield index 2
plantl  (em)  pod! (g (kgha!) (kghal) (%) 5
T; - Control plot 13.34 441 4.11 28.93 43192 755.83 36.36 <
T, - Control plot + Rhizobium (5 g kg‘i seed) 16.15 4.82 4.78 29.02  459.93 789.73 36.80
T3 - Control plot+ PSB (5 g kg‘i seed) 15.87 4.75 4.69 30.15  450.34 784.64 36.47
T4 - 125 % RDF 23.92 5.83 5.73 30.88  834.52 1212.17  40.77
Ts - 100 % RDF (20:50:20 Kg N, P,O5 and K,O ha‘i) 21.76 5.66 5.58 30.69  793.98 1163.95  40.55
Tg - 100 % RDF + Rhizobium (5 g kg‘i seed) 2291 5.72 5.56 30.76  805.84 1172.72  40.73 z
T7-100% RDF+PSB (5 g kg‘i seed) 23.18 5.78 5.61 30.81 817.56 1191.83 40.69 i_
Tg - 100 % RDF + Rhizobium (5 g kg'i seed)+PSB (5 g kg'i 28.07 6.38 6.26 31.05 1045.03 148492  41.31 5
seed) Z
Tg - 75 % RDF + Rhizobium (5 g kg'i seed) 19.05 5.28 5.25 30.52  783.91 1132.85 40.90 i
Ti0-75%RDF+PSB (5 g kg‘i seed) 18.76 5.19 5.17 3043  776.16 1124.41 40.84 5
T11 - 75 % RDF + Rhizobium (5 g kg‘i seed) +PSB (5 g kg‘i 26.53 6.16 6.04 3095  955.15 1361.06  41.24 ;
seed) g
SEm (%) 0.85 0.12 0.09 0.49 36.68 54.06 0.56 %
CD (5%) 2.49 0.36 0.28 1.44 108.21 159.47 1.65 2
CV (%) 11.02 10.85 10.03 10.78 10.08 10.14 9.40

Table 3. Effect of integrated nutrient management on cost of cultivation of horsegram.

Treatments Cost of cultivation Gross return Net return B:C
®@ha) ®hal ®&ha™ ratio :

T; - Control plot 15460.00 30990.23 15530.23 1.00 %:

T, - Control plot + Rhizobium (5 g kg™! seed) 15665.00 32984.83 17319.83 1.11 f;

T; - Control plot + PSB (5 g kg™! seed) 15758.00 32308.44 16550.44 1.05 :

T4 - 125 % RDF 18233.00 59628.57 41395.57 2.27

Ts - 100 % RDF (20:50:20 Kg N, P,O5 and K,0 ha™1) 17706.00 56742.55 39036.55 2.20

Tg - 100 % RDF + Rhizobium (5 g kg™! seed) 17911.00 57581.52 39670.52 221

Ty - 100 % RDF + PSB (5 g kg™! seed) 17936.00 58421.03 40485.03 2.26

Tg - 100 % RDF + Rhizobium (5 g kg™! seed) + PSB (5 g kg™! seed) 18141.00 74637.02 56496.02 3.11

Tg - 75 % RDF + Rhizobium (5 g kg™! seed) 17315.00 56006.55 38691.55 2.23

T1o-75 % RDF + PSB (5 g kg ! seed) 17340.00 55455.61 38115.61 2.20

Ty - 75 % RDF + Rhizobium (5 g kg™! seed) + PSB (5 g kg™! seed) 17545.00 68221.56 50676.56 2.89

(continued on next page)
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Table 4. Effect of integrated nutrient management on EC, pH and or-
ganic carbon of soil after harvest of horsegram.

Treatments EC Soil  Organic
(GN] pH carbon
m_l)
T; - Control plot 0.36 6.9 0.45
T, - Control plot + Rhizobium (5 gkg™  0.37 7.1 0.47
!'seed)
T3 - Control plot+ PSB (5 g kgiseed) 0.37 7.0 0.46
T4 - 125 % RDF 0.39 7.2 0.50
Ts - 100 % RDF (20:50:20 Kg N, 0.38 7.1 0.49
P05 and K,O ha™)
Te - 100 % RDF + Rhizobium (5 gkg™  0.38 7.1 0.49
seed)
T; - 100 % RDF + PSB (5 gkgseed)  0.39 7.2 0.50
Tg - 100 % RDF + Rhizobium (5 gkg™  0.41 7.3 0.52
Iseed) + PSB (5 g kg™ seed)
To - 75 % RDF + Rhizobium (5 gkg?’  0.38 7.0 0.48
seed)
Tio- 75 % RDF + PSB (5 gkgseed)  0.37 7.0 0.48
T11-75 % RDF + Rhizobium (5 gkg™ 0.4 7.2 0.51
'seed) + PSB (5 g kg™ seed)
SEm (&) 0.02 0.44 0.03
CD (5%) NS NS NS
CV (%) 10.13 10.74 10.45
Table 5. Effect of integrated nutrient management on nutrient contents in horsegram.
Treatments N (%) P (%) K (%)
Grain Stover  Grain Stover Grain Stover
T; - Control plot 3.37 0.32 0.44 0.24 0.73 0.82
T, - Control plot + Rhizobium (5 g kg'i seed) 342 0.34 0.46 0.25 0.76 0.85
T3 - Control plot+ PSB (5 g kg'i seed) 3.40 0.34 0.45 0.25 0.75 0.84
T4 - 125 % RDF 3.54 0.36 0.51 0.28 0.78 0.87
Ts - 100 % RDF (20:50:20 Kg N, P,O5 and K50 ha™) 3.50 0.38 0.48 0.27 0.80 0.90
Te - 100 % RDF + Rhizobium (5 g kg seed) 3.56 0.38 0.51 0.29 0.81 0.91
T7 - 100 % RDF + PSB (5 g kg seed) 3.52 0.37 0.49 0.28 0.79 0.88
Tg - 100 % RDF + Rhizobium (5 g kg seed) + PSB (5 g kg seed) 3.59 0.39 0.53 0.31 0.84 0.94
Tg - 75 % RDF + Rhizobium (5 g kg™ seed) 347 0.35 0.47 0.26 0.77 0.86
Tio - 75 % RDF + PSB (5 g kg™ seed) 345 0.35 0.47 0.26 0.77 0.86
Ti1 - 75 % RDF + Rhizobium (5 g kg'i seed) +PSB (5 g kg'i seed) 3.51 0.36 0.48 0.27 0.78 0.87
SEm () 0.22 0.03 0.03 0.02 0.05 0.05
CD (5%) NS NS NS NS NS NS
CV (%) 10.82 12.55 11.28 10.63 10.02 10.45
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Table 6. Effect of integrated nutrient management on nutrient uptake by horsegram.

Treatments Nitrogen uptake Phosphorus uptake Potassium uptake
(kg ha™) (kg ha™1) (kg ha™)
Grain Stover Total Grain Stover Total Grain Stover Total
T; - Control plot 1523 242 17.65 1.99 1.81 3.80 3.30 6.18 948
T, - Control plot + Rhizobium (5 g kg'i seed) 1573 269 1841 2.12 1.97  4.09 3.50 6.72 10.22
Ts - Control plot + PSB (5 g kg™ seed) 1531 267 1798 2.03 1.96 399 3.38 6.59 9.97
T4 - 125 % RDF 29.54 436 3391 426 339 7.65 6,51 10.59 17.10
Ts - 100 % RDF (20:50:20 Kg N, P,05 and K5O ha™) 2795 431 3225 3.89 326 7.15 627 1030 16.57
T - 100 % RDF + Rhizobium (5 g kg seed) 28.69 446 33.14 411 340 7.51 6.53 10.64 17.17
T7 - 100 % RDF + PSB (5 g kg seed) 28.61 453 33.14 392 322 7.14 654 10.68 17.22
Tg - 100 % RDF + Rhizobium (5 g kg seed) + PSB (5 g kgl 37.52 579 4331 554 460 10.14 878 13.97 2275
seed)
Tg - 75 % RDF + Rhizobium (5 g kg™ seed) 2720 396 31.17 3.68 295 6.63 6.04 9.77 15.81
Tio - 75 % RDF + PSB (5 g kg™ seed) 26.78 394 30.71 3.65 292 657 598 9.70  15.67
Ty1 - 75 % RDF + Rhizobium (5 g kg seed) + PSB (5 g kg™ 3353 486 3839 458 365 823 745 11.80 19.25
seed)
SEm (£) 1.77 0.26 2.12 0.24 020 046 0.38 0.63 1.03
CD (5%) 5.22 0.76 6.26 0.71 059 137 1.13 1.84 3.05
CV (%) 1041 10.23 10.88 10.12 10.54 10.89 10.07 10.24 10.41
7. Chaudhary N, Purib C, Jaisib PN, Basnet S. Effect of integrated
Conclusion nutrient management on yield and yield attributing characters of

The present investigation concluded that integrated nutrient manage-
ment significantly improved the growth, yield, nutrient uptake and
economic returns of horsegram. Among the different nutrient manage-
ment treatments, Tg (100% RDF + Rhizobium @ 5 g kg™! seed +
PSB @ 5 g kg™! seed) proved to be the most effective treatment,
recording the highest plant height, number of primary branches, plant
dry weight, crop growth rate, yield attributes, grain yield (1045.03 kg
ha™1), stover yield (1484.92 kg ha™!), harvest index (41.42%), nutri-
ent uptake and profitability with the maximum gross return (¥
74,637.02 ha 1) and net return (¥ 56,496.02 ha 1) and B:C ratio
(3.11). Although post-harvest soil EC, pH, organic carbon and nutri-
ent contents in grain and stover did not differ significantly among
treatments. Therefore, the integrated application of 100% RDF along
with Rhizobium and PSB is recommended for achieving higher pro-
ductivity, improved nutrient uptake and greater economic returns in
horsegram under the agro-climatic conditions of Chhattisgarh.
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