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(" Abstract: A field experiment was conducted at Main Dry Farming Research Station, Junagadh Agricultural University, Targhadia during the Rabi season, 2015-16 to 2018-2019.
The results revealed that ten treatments combination evaluated on growth parameters i.e., root length, no. of root nodules, plant height, no. of branches and no. of one seeded
pods, mature pods, seedless pods, damage pods, total pods per plant and yield parameters of chickpea were obtained higher due to application of 50 % RDF + 10 kg K20 ha' + 5
kg S hat + 500 kg vermi compost ha'! (T7). The significantly higher pod yield (3499 kg ha'") and seed yield (2750 kg ha'"), straw yield (2336 kg/ha) and biological yield (5850 kg ha-
1) were recorded due to application of 50 % RDF + 10 kg K20 ha" + 5 kg S ha! + 500 kg vermi compost ha'* (T7).
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Introduction

Chickpea is a crucial winter pulse crop grown in Gujarat. In Gujarat, chickpea
occupied an area of 2,15 lakh hectares with a production of 2.10 lakh tones and
average productivity of 977 kg ha', accounts 2.46% and 2.80% area and
production of country, respectively [1-3].

Nitrogen (N) deficiency is often a significant limiting factor for high yielding crops
all over the world [4,5]. The most important role of N in the plant is its presence in
the structure of protein and nucleic acids which are the most important building
and information substances of every cell. In addition, N is additionally also found
in chlorophyll that enables the plant to transfer energy from sunlight by
photosynthesis. Thus, the supply of N to the plant will influence the amount of
protein, amino acids, protoplasm and chlorophyll formed. Consequently, it
influences cell size, leaf area and photosynthetic activity [6-9]. Therefore,
adequate supply of N is necessary to achieve high yield potential in crops. In
general, N deficiency causes a reduction in growth rate, general chlorosis, often
accompanied by early senescence of older leaves, and reduced yield [10].
Mckenzie and Hill (1995) [11] studied the effects of two levels of N applications (0
and 50 kg N ha") on chickpea and reported that the increase of N rate from 0 to
50 kg N ha significantly enhanced seed and dry matter yield, harvest index,
number of pods per plant and 1 000 seed weight. Walley et al. (2005) investigated
chickpea response to starter N (0, 15, 30 and 45 kg N ha-') and stated that the
application of 45 kg N ha-' enhanced seed yield by as much as 221 kg ha-! over
control. Alam and Haider (2006) studied the effects of N fertilizer on growth
attributes of barley and found that total dry matter (TDM), leaf area index (LAl),
crop growth rate (CGR) and net assimilation rate (NAR) increased due to N
fertilization. Kibe et al. (2006) in wheat and Yasari and Patwardhan (2006) [12] in
rapeseed concluded the same results about these growth indices. Amany (2007)
[13] reported that urea foliar application had a significant impact on plant height,
number of branches, pods and seeds per plant, TDM, seed yield and harvest
index in chickpea. Walley et al. (2005) investigated chickpea response to starter N
(0, 15, 30 and 45 kg N ha) and stated that the application of 45 kg N ha*
enhanced seed yield by the maximum amount as 221 kg ha- over control.

Nutrient supply is a key factor in crop production but the global crises of energy
and due to escalation in the price of chemical fertilizers; a greater emphasis has to
be laid on supplementing the chemical fertilizers with low priced sources of
nutrients such as organics and bio fertilizers. Application of organic materials
along with inorganic and bio-fertilizers into soil leads increase in productivity of the
system and also sustained the soil health for longer period. But, at present,
farmers are applying more and more chemical fertilizers for getting higher yield.
Under such a situation, it is essential to evolve and adopt a method of integrated
nutrient management by employing a judicious combination of chemical fertilizers
and organic manures and bio-fertilizers which can not only increase production but
also improve soil health for sustaining the productivity. The experiment was,
therefore conducted to review the effect of integrated nutrient management on
productivity of chickpea, growth, yield, quality, nutrient uptake and fertility status
under North Saurashtra region.

Materials and Method

The experiment was conducted at Main Dry Farming Research Station, Junagadh
Agricultural University, Targhadia during the Rabi season for four consecutive
years (2015-16 to 2018-2019. The soil of the experiment was clayey in texture,
having pH. Each treatment was replicated three times in randomized block design
with the plot size of a) Gross: 5.0 m X 3.6 m and Net: 4.5 m X 2.4 m. The spacing
and seed rate of chickpea were 45 cm x 10 cm and 60 kg/ha kg/ha respectively.
The experiment includes total ten treatments are as under

Result and Discussion

The pooled data presented in [Table-1] indicated that significantly higher root
length per plant(16.3 cm) were recorded at 75 DAS and (17.0 cm) at maturity
under T7 (50 % RDF + 10 kg K20 ha'+ 5 kg S ha'+ 500 kg vermi-compost ha-1)
which was statistically at par with T9 (50 % RDF + 500 kg vermin-compost ha-! +
Rhizobium and PSB each of 11ha) and Te (50 % RDF+ 5 kg S ha+ 500 kg
vermi-compost ha'')
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Table-1 Effect of integrated nutrient management practices on growth parameters of chickpea

Treatment

Pooled Results (Four years

gth (cm 0. of Root Nodules/ plant
At75DAS | Atmaturity | At75DAS

T+ RDF (2040 N-P,0s kg ha)

13.1 13.6 13.0 134

T2 RDF + 20 kg K20 ha! 14.3 145 134 14.0
Ts RDF + 10 kg S ha'! 14.7 15.1 14.1 145
T4 RDF + 20 kg K20 ha-'+10 kg S ha"! 14.7 15.2 14.8 15.2
Ts 50 % RDF + 10 kg K20 ha-'+500 kg vermi-compost ha-! 14.9 15.3 14.7 151
Te 50 % RDF+ 5 kg S ha+ 500 kg vermi-compost ha-! 15.5 15.9 15.7 15.8
Tz 50 % RDF + 10 kg K20 ha-'+ 5 kg S ha-'+ 500 kg vermi-compost ha-! 16.3 17.0 16.2 16.6
Ts 50 % RDF + Rhizobium and PSB each of 1 1ha-! 14.2 14.7 18.1 18.5
To 50 % RDF + 500 kg vermi-compost ha-' + Rhizobium and PSB each of 1| ha! 15.7 16.0 18.7 19.3
Tro 1t Vermi-compost ha' + Rhizobium and PSB each of 1| ha-! 14.2 14.7 17.6 18.2
SEm+ 04 04 0.2 0.3
CD at5% 1.1 1.2 0.7 0.7
CV% 12.9 135 122 134

Y YxT Y YT Y YT Y YxT

S Em+ 02 11 03 12 015 110 02 12

CD at5% 07 31 08 34 044 310 05 35

Treatment

Table-2 Effect of integrated nutrient management practices on growth parameters of chickpea

Pooled Results of Four years
Plant height (cm

No. of branches/ plant
At maturit At 75 DAS At maturit

At 75 DAS

T4 RDF (20-40 N-P20s kg ha-") 442 45.0 4.6 49
T2 RDF + 20 kg K20 ha! 454 46.6 5.3 55
Ts RDF + 10 kg S ha! 475 484 5.8 6.1
Tq RDF + 20 kg K20 ha'+10 kg S ha-! 48.8 50.1 6.4 7.0
Ts 50 % RDF + 10 kg K20 ha-'+500 kg vermi-compost ha-! 484 493 6.2 6.7
Te 50 % RDF+ 5 kg S ha+ 500 kg vermi-compost ha-! 518 535 7.2 7.6
Tz 50 % RDF + 10 kg K20 ha-'+ 5 kg S ha-'+ 500 kg vermi-compost ha-! 52.3 53.7 74 7.8
Ts 50 % RDF + Rhizobium and PSB each of 1 | ha-! 452 46.2 5.2 55
Te 50 % RDF + 500 kg vermi-compost ha-' + Rhizobium and PSB each of 1 | ha-! 478 491 6.0 6.4
T1o 1t Vermi-compost ha' + Rhizobium and PSB each of 1| ha-! 442 451 47 5.0
S Em+ 05 04 0.2 0.2
CD at5% 1.3 13 05 04
CV% 6.3 6.9 14.8 142

Y YT Y YxT Y YxT Y  YxT

S Em+ 029 172 03 19 010 050 010 0.51

CD at5% 085 484 08 55 029 141 028 145

Table-3 Effect of integrated nutrient management practices on yield attributes of Chickpea

Treatment

RDF (20-40 N-P,0s kg ha-')

Pooled Results of Four years \

No. of One seeded pods / plant | No. of mature pods/ plant
At 75 DAS At maturit At 75 DAS | At maturity
8.5 43

10.7 g 23.2
8.0 9.9 5.1 26.5

T2 RDF + 20 kg K20 ha!

Ts RDF + 10 kg S ha"! 8.0 9.9 54 29.2
Ta RDF + 20 kg K20 ha'+10 kg S ha"! 7.7 9.8 8.3 33.8
Ts 50 % RDF + 10 kg K20 ha-'+500 kg vermi-compost ha-! 7.7 10.0 71 881
Te 50 % RDF+ 5 kg S ha+ 500 kg vermi-compost ha-* 8.8 10.8 9.0 36.1
Tz 50 % RDF + 10 kg K20 ha-'+ 5 kg S ha-'+ 500 kg vermi-compost ha'! 9.2 11.0 9.0 375
Ts 50 % RDF + Rhizobium and PSB each of 1 | ha"! 6.8 8.9 5.1 27.8
To 50 % RDF + 500 kg vermi-compost ha-' + Rhizobium and PSB each of 1 | ha”! 8.4 11.0 6.9 315
Tho 1 t Vermi-compost ha' + Rhizobium and PSB each of 1 | ha! 8.4 10.6 5.0 249
SEm+ 0.7 0.8 0.6 1.2
CD at5% 1.9 24 1.8 35
CV% 15.0 15.0 16.2 14.5

Y YxT Y YxT Y YxT Y YT

SEm+ 042 071 05 09 040 061 08 25

CD at5% 123 199 15 25 116 172 22 72

Significantly the higher value of root nodules per plant (18.7) was observed at 75
DAS under T9 which remained statistically at par with T8 (50 % RDF + Rhizobium
and PSB each of 1 1ha-"), whereas, root nodules per plant (19.3) at maturity was
recorded under T9 which remained significantly the superior over rest of the
treatments. The pooled results presented in [Table-2] indicated that plant height
(52.3 cm) of chickpea remained significantly higher at 75 DAS and 53.7 ¢cm at
maturity under Tz (50 % RDF + 10 kg K20 ha+ 5 kg S ha+ 500 kg vermi-
compost ha-') which remained statistically at par with Te (50 % RDF+ 5 kg S ha'+
500 kg vermi-compost ha'1).

The pooled results presented in [Table-2] indicated that number of branches per
plant at 75 DAS (7.4) remained significantly higher under T7 (50 % RDF + 10 kg
K20 ha'+ 5 kg S ha-+ 500 kg vermin-compost ha-*), which remained statistically
at par with Ts (50 % RDF+ 5 kg S ha'+ 500 kg vermin-compost ha!), while
significantly higher (7.8) was recorded at maturity under Tr which was statistically
at par with Te (50 % RDF+ 5 kg S ha-+ 500 kg vermi-compost) and T4 (RDF + 20
kg K20 ha-+10 kg S ha-"). From [Table-1] & [Table-2], It can be concluded that the
application of T7 (50 % RDF + 10 kg K20 ha-'+ 5 kg S ha-'+ 500 kg vermi compost
ha1), recorded maximum plant height, number of branches/plant, number root
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Table-4 Effect of integrated nutrient management practices on yield attributes of chickpea

Treatment

T4 RDF (20-40 N-P20s kg ha")

T2 RDF + 20 kg K20 ha"!

Ts RDF + 10 kg S ha!

Ts RDF + 20 kg K20 ha'+10 kg S ha"*

Ts 50 % RDF + 10 kg K20 ha-'+500 kg vermi-compost ha'!
Ts 50 % RDF+ 5 kg S ha+ 500 kg vermi-compost ha'!

Tz 50 % RDF + 10 kg K20 ha-'+ 5 kg S ha'+ 500 kg vermi-compost ha-!

Ts 50 % RDF + Rhizobium and PSB each of 1| ha-!

To 50 % RDF + 500 kg vermi-compost ha-' + Rhizobium and PSB each of 1 | ha-!

1t Vermi-compost ha' + Rhizobium and PSB each of 1[ha!
S Em#+
CD at5%
CV%

Pooled Results of Four years

SEm+
CDat5%

6.1 6.8 1.7 235

54 65 1.7 195

49 56 16 181

45 5.1 1.3 143

48 52 15 168

40 47 1.3 146

36 46 1.0 146

57 63 1.7 189

47 56 14 183

58 6.8 16 2.12

02 03 041 0.08

06 07 03 023

146 18.2 167 15.1
Y YT Y WY Y Y Y
014 041 02 06 007 014 005 016
041 147 05 17 019 040 015 044

Table-5 Effect of integrated nutrient management practices on yield attributes of chickpea

Treatment

Pooled Results of Four years

T4 RDF (20-40 N-P20s kg ha-') 412 46.0
T2 RDF + 20 kg K20 ha"' 43.9 484
Ts RDF + 10 kg S ha! 457 50.2
T4 RDF + 20 kg K20 ha'+10 kg S ha-! 50.6 54.4
Ts 50 % RDF + 10 kg K20 ha-'+500 kg vermi-compost ha-! 48.3 543
Te 50 % RDF+ 5 kg S ha+ 500 kg vermi-compost ha-! 53.6 579
Tz 50 % RDF + 10 kg K20 ha-'+ 5 kg S ha-'+ 500 kg vermi-compost ha! 54.8 59.5
Ts 50 % RDF + Rhizobium and PSB each of 1 | ha! 428 484
To 50 % RDF + 500 kg vermi-compost ha-' + Rhizobium and PSB each of 1 | ha! 48.0 546
To 1 t Vermi-compost ha-' + Rhizobium and PSB each of 1| ha-! 43.0 479
SEm+ 0.9 1.2
CD at5% 2.7 34
CV% 10.5 105

Y YxT Y YxT

SEm+ 058 286 074 317

CD at5% 1.70 806 214 8.95

Table-6 Effect of integrated nutrient management

Treatment

T:  RDF (2040 N-P;0s kg ha'')
T, RDF+20kgKz0 ha

Ts RDF + 10 kg S ha"!

T4 RDF + 20 kg K20 ha'+10 kg S ha~!
Ts 50 % RDF + 10 kg K20 ha-'+500 kg vermi compost ha-*
Te 50 % RDF+ 5 kg S ha+ 500 kg vermi compost ha-!

Ty 50 % RDF + 10 kg K20 ha-'+ 5 kg S ha-'+ 500 kg vermi-compost ha-!

Ts 50 % RDF + Rhizobium and PSB each of 1 | ha-!

To 50 % RDF + 500 kg vermi-compost ha* + Rhizobium and PSB each of 1 | ha"!

1t Vermi compost ha-' + Rhizobium and PSB each of 1 | ha-!
SEm+
CD at5%
CV%

SEm+
CDat5%

nodule per plant significantly superior. The higher values of these growth
parameters with this fertility level might be due to supply of all the essential
mineral nutrients in a balanced amount. These results were in conformity with the
findings of Choudhary et al (2011) [14] and Tiwari et al (2011) [15]. The maximum
pooled values [Table-3] of number of one seeded pods per plant (9.2 at 75 DAS
and 11.0 at maturity), number of mature pods per plant (9.0 at 75 DAS and 37.5 at
maturity) were observed in T7 (50 % RDF + 10 kg K20 ha'+ 5 kg S ha-'+ 500 kg
vermi-compost ha''). The minimum number [Table-4] of seedless pods per plant

Pod yield

practices on yield of chickpea

Pooled Results of Four years

2450 1840 1716 4138
2627 2004 1830 4494
2952 2289 1960 4987
3119 2493 2213 5314
3012 2357 2131 5096
3410 2627 2305 5686
3499 2750 2336 5850
2604 2034 1773 4415
3006 2343 2023 5128
2573 1944 1712 4296
87 72 43 116
254 209 126 338
13.0 14.0 13.8 10.6

Y WX Y YxT Y YxT Y YxT

55 220 46 @ 183 27 159 74 301

160 661 132 517 79 448 214 850

Seed yield Straw yield | Biological yield
kg/ha kg/ha kg/ha

(3.6 at 75 DAS and 4.6 at maturity) and number of damage pods/plant (1.0) was
observed in T7 (50 % RDF + 10 kg K20 ha'+ 5 kg S ha-'+ 500 kg vermin-compost
ha'). Whereas, at maturity the minimum number of damage pods (1.43) was
observed in treatment T4 (RDF + 20 kg K20 ha'+10 kg S ha!). The pooled results
presented in [Table-5] indicated that number of total pods per plant (54.8) at 75
DAS and (59.5) at maturity remained significantly higher under T7 (50 % RDF + 10
kg K20 ha'+ 5 kg S ha''+ 500 kg vermin-compost ha-!) which was statistically at
par with Ts (50 % RDF+ 5 kg S ha-+ 500 kg vermin-compost ha-!.
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a) Treatment: Total 10 Treatment combinations

T RDF (20-40 kg N-P20s ha-1)

T2 RDF + 20 K20 ha'' (Muriate of potash)

Ts RDF + 10 kg S ha* through betonies clay (elemental S),

Ta RDF + 20 kg K20 ha'+ 10 kg S,

Ts 50 % RDF + 10 kg K20 ha-! + 500 kg vermi compost ha!

Te 50 % RDF+ 5 kg S ha-' + 500 kg vermi compost ha-!

Tz 50 % RDF + 10 K20 ha-'+ 5 kg S+ 500 kg vermi compost
ha

Ts 50 % RDF + Rhizobium and PSB each of 1 L ha'!

To 50 % RDF + 500 kg vermi compost ha-! + Rhizobium and
PSB each of 1L ha!

T1o 1 tone Vermi compost ha! + Rhizobium and PSB each of
1L ha

b) Observation recorded

1 Root length (cm) at 75 DAS and maturity,
No. of Root nodules/plant at 75 DAS and maturity
Plant height (cm) at 75 DAS and maturity,
No. of branches/plant at 75 DAS and maturity
No. of one seeded pods/plant at 75 DAS and maturity
No. of mature pods/plant at 75 DAS and maturity
No. of seedless pods/plant at 75 DAS and maturity
No. of damage pods/plant at 75 DAS and maturity
Yields

© oo N O Wi

The pooled result presented in [Table-6] revealed that significantly higher pod
yield (3499 kg ha") and seed yield (2750 kg ha-') were recorded due to application
of 50 % RDF + 10 kg K20 ha! + 5 kg S ha! + 500 kg vermi compost ha! (T7),
which was statistically at par with Te (50 % RDF+ 5 kg S ha-+ 500 kg vermi
compost ha'') and significantly higher straw yield (2336 kg/ha) was obtained due
to application of 50 % RDF + 10 kg K20 ha' + 5 kg S ha + 500 kg vermin
compost ha* (T7) which was statistically at par with Ts and T4, whereas biological
yield (5850 kg ha'') was recorded due to application of 50 % RDF + 10 kg K20 ha-
1+5kg S ha' +500 kg vermi compost ha! (T7) which was statistically at par with
Te (50 % RDF+ 5 kg S ha-+ 500 kg vermi compost ha-'). The similar result is also
found that the yield of Vermi compost, goat manure and fertilizers recorded higher
compared to rest of fertilizer treatment followed by vermi compost with fertilizers
[16]. These findings are also in agreement with those of Das e al. (2015) [17] and
Kumari et al. (2017) [18], they were reported that the highest grain and stover
yield of soybean with INM.

Conclusion

The pooled data results on growth parameters of chickpea for four years (Rabi
2016-2019) revealed that root length (16.3 cm and 17.0 cm), no. of root nodules
per plant (18.7 and 19.3) were found significantly higher at 75 DAS and at maturity
in the treatment of T7 (50 % RDF + 10 kg K20 ha-'+ 5 kg S ha'+ 500 kg vermi
compost ha") and Similarly results also observed in plant height (52.3 cm and
53,7 cm), number of branches per plant (7.4 and 7.8) and T7 was found best in
number of one seeded pods per plant (9.2 and 11.0) but same result was also
obtained from the treatment of T9 (50 % RDF + 500 kg vermi-compost ha! +
Rhizobium and PSB each of 1 ha-') at maturity and number of mature pods per
plant (9.0 and 37.5) were seen at 75 DAS and at maturity in the treatment of T+
(50 % RDF + 10 kg K20 ha+ 5 kg S ha'+ 500 kg vermi-compost ha'') but same
result was also recorded from the treatment of Te (50 % RDF+ 5 kg S ha-+ 500 kg
vermi-compost ha'') at 75 DAS.

Number of seedless pods per plant (3.6 and 4.6) was found maximum in the
treatment of T7 (50 % RDF + 10 kg K20 ha-'+ 5 kg S ha-+ 500 kg vermi compost
ha') at 75 DAS and at maturity and also number of damage pods per plant (1.0)
was found similarly at 75 DAS but maximum value (1.43) observed in the
treatment RDF + 20 kg K20 ha'+10 kg S ha! (Ta), no. of total pods per plant (54.8
and 59.6) at 75 DAS and at maturity were found significantly higher at T7 due to
different integrated nutrient management practices.

Application of research: The significantly higher pod vyield (3499 kg ha-') and

seed yield (2750 kg ha'') were recorded due to application of 50 % RDF + 10 kg
K20 ha' + 5 kg S ha' + 500 kg vermi compost ha* (T), and also significantly
higher straw yield (2336 kg/ha) and biological yield (5850 kg ha-') were obtained
due to application of 50 % RDF + 10 kg K20 ha* + 5 kg S ha" + 500 kg vermi
compost ha-* (T7).

Research Category: Nutrient Management

Acknowledgement | Funding: Authors are thankful to Main Dry Farming
Research Station, Targhadia, 360 023, Junagadh Agricultural University,
Junagadh, Gujarat, 362001, India

**Principal Investigator or Chairperson of research: Prof G. B. Vekaria
University: Junagadh Agricultural University, Junagadh, Gujarat, 362001, India
Research project name or number; Research station study

Author Contributions: All authors equally contributed

Author statement: All authors read, reviewed, agreed and approved the final
manuscript. Note-All authors agreed that- Written informed consent was obtained
from all participants prior to publish / enrolment

Study area / Sample Collection: Main Dry Farming Research Station, Targhadia,
360 023

Cultivar / Variety / Breed name: Chickpea
Conflict of Interest: None declared

Ethical approval: This article does not contain any studies with human
participants or animals performed by any of the authors.
Ethical Committee Approval Number: Nil

References

(1] Umale SM., Thosar V.R, Chorey A.B. and Chimate AN. (2002)
Journal of Soils and Crops, 12(2) 258-261.

[2] Vikram A. and Hamzehzarghani H. (2008) Research Journal of
Microbiology, 3(2), 62-72.

[3] YadavO.S. (2001) M.Sc. (Ag.) Thesis, Swami Keshwanand Rajasthan
Agricultural University, Bikaner-334006, Rajasthan, India.

[4] Namvar A, Seyed Sharifi R., Sedghi M., Asghari Zakaria R., Khandan
T., Eskandarpour B. (2011) Communications in Soil Science and Plant
Analysis, 42(9), 1097-1109.

[5] Salvagiotti F., Cassman K.G., Specht J. E., Walters D.T., Weiss A,
Dobermann A. (2008) Field Crops Research, 108, 1-13.

[6] Kibe A. M., Singh S., Karla N. (2006) Agricultural Water Management,
8(4), 221-228.

[7] Walley F.L, Boahen S.K., Hnatowich G., Stevenson C. (2005)
Canadian Journal of Plant Science, 85, 73-79.

8 Alam M. Z, Haider S. A. (2006) Journal of Life and Earth Sciences,
1(2), 77-82.

[9] Caliskan S., Ozkaya I., Caliskan M. E., Arslan M. (2008) Field Crops
Research, 108, 126-132.

[10] Erman M., Demir S., Ocak E., Tufenkci S., Oguz F., Akkopru A. (2011)
Field Crops Research, 122(1), 14-24. 9.

[11] McKenzie B.A., Hill G.D. (1995) New Zealand Journal of Crop and
Horticultural Science, 23, 467- 474.

[12] Yasari E., Patwardhan A.M. (2006) Asian Journal of Plant Sciences,
5(5), 745-T52.

[13] Amany A.B. (2007) Research Joural of Agriculture and Biological
Sciences, 3(4), 220-223.

[14] Chaudhary H.R., Sharma O.P., Yadav L.R. and Choudhary G.L.
(2011) J Food Leg., 24,324-326.

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 13, Issue 7, 2021

10835



[19]
[16]
[17]

[18]

Effect of Integrated Nutrient Management on Growth and Yield of Chickpea under North Saurashtra Region

Tiwari D., Sharma B.B. and Singh V.K. (2011) J Food Leg., 24,304-
300.

Haridha R.S.P., Jeyamangalam F., Jenila RM. (2020) Strad
Research, 7 (6).

Das D., Dwivedi B.S., Meena M.C., Singh V.K,, Tiwari K.N. (2015)
Indian Journal of Fertilizers, 11(4), 64-83.

Kumari R., Kumar S., Kumar R., Das A., Kumari R., Chaudhary C.D.,
Sharma R.P. (2017) Journal of Applied Natural Sciences, 9, 1801-
1807.

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 13, Issue 7, 2021

10836



