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ABSTRACT

A field experiment was conducted during Kharif season of 2016 and 2017
at the Experimental research farm of School of Agricultural Sciences and Rural
Development, Nagaland University, Medziphema, Nagaland with the purpose of
studying the effect of different nutrient combinations on growth, yield and quality
of soybean. An experiment was carried out in soybean variety JS 97-52, with the
application of FYM, Forest litter, Pig manure, Poultry manure and Vermicompost
at varying doses and combinations using randomized block design. Application
of Poultry manure @ 3 t ha” + Forest litter @ 0.25 t ha’ produced maximum
number of leaves, highest plant height and highest number of seed, stover and
biological yield, protein and oil content. Incorporation of Poultry manure @ 3 t
ha” along with Forest litter @ 0.25 t ha”" registered maximum nutrient content
and uptake by seed and stover and available nutrient in soil after crop harvest.
Balance sheet of nitrogen showed that actual difference of initial and final was
positive only under treatment Poultry manure @ 3 t ha™ + Forest litter @ 0.25 t
ha™ and Poultry manure @ 2 t ha™ + Forest litter @ 0.25 t ha™' and remaining
were negative. Balance sheet of phosphorus showed positive balance in all the
treatments and recorded maximum with application of Poultry manure @ 3 t ha™
+ Forest Litter @ 0.25 t ha' except control which was negative. Balance sheet of
potassium was recorded highest in the treatment Vermicompost @ 3 t ha™ +
Forest litter @ 0.25 t ha™'. Negative balance were recorded in the control, Forest
litter @ 0.5 tha”, FYM @ 1 and 2 t ha™ + Forest litter @ 0.25 t ha™', Pig manure
@ 1 and 2 t ha" + Forest litter @ 0.25 t ha™ and Vermicompost @ 1 t ha +
Forest litter @ 0.25 t ha™. The present study revealed that Poultry manure @ 3 t
ha! + Forest litter @025t ha™' was the best nutrient management practice which
improved plant growth, yield and yield attributes, nutrient uptake and available

nutrient status of the soil after harvest of soybean.

.
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INTRODUCTION

Soybean (Glyveine max L. Merill) a leguminous crop has been cultivated

3 .9 o TP o M. L . " . y
since 2800 BC in China. However, it acquired global importance only in the Jater
oilseed

P - th St y B
half of the 187 century. Globally, soybean ranked first among various

Crops. contributing approximately 25% of the world’s total edible oil and fat

pmdlk‘ﬁ““- Globally soybean is grown in 103 million ha with an annual

production of 261 million tons and average productivity of 2533 kg ha™

illion
hectares with a production of 11.95 million tones and average productivity of 993
kg ha' (AICRP Soybean, Annual report, 2013). In India the important states

producing soybean are Madhya Pradesh, Uttar Pradesh, Rajasthan and
terraces

(FAOSTAT, 2013). In India, area under soybean cultivation is 12.03 m

Maharasthra. In North- Eastern Region, it is grown in slopes, jhumland,
and plains. It is primarily grown as a pulse intercropped with maize, ragi, arhar
etc. (Kichu and Singh, 2013). In Nagaland, it is one of the most popular food

ority of the people and utilized as a fermented product as well as a

jtems of maj
give very little

pulse crop. Inspite of its popularity in the state, the farmers
priority for its cultivation in large scale as a sole crop because the productivity is

Jesser as compared to other adjoining states.

Soybean contains 18-20 % oil and 40-42% protein (Longkumer ef al.,
2013). It contains 5% lysine, which is deficient in most cereal crops and also

contains a good amount of minerals, salts and vitamins (thiamine and riboflavin).

Approximately 85% of soybean is used for oil extraction, other 10% for seed and
only 5% for food purpose. In addition to a
disease etc (Kumar, 2007). Soybean being the richest

Il these, soybean also helps in

preventing cancer, heart
source of quality proteins and fats has mu
products and also called the wonder plant.

Itiple uses in food and industrial

Soybean can be grown successfully on wide range of soils but it grows

well on fertile, well-drained loamy soils. Soil wi
I

th a normal pH of 7 and a fair
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f water retention capacity are better for its cultivation. Like other
N

by

degree ©

leguminous
fixation through rhizobium and it simultaneously builds up the soil fertility

es, and also add N

crops. requirement of N substantially fulfilled with symbiotic

fixing large amounts of atmospheric N through the root nodul

through leat fall on the ground at maturity. It requires an optimum temperature of

0 :
oc to 30°C. Soybean fails to grow below 10°C and above 40°C since it effects

26
the

growth, flowering and seed formation.
Soybean suits nicely in Indian climate and cropping patterns. The seeds of

pean are borne in hairy pods, which grow in clusters of three to five; each pod

is a kharif crop in
October. The

soy
contains two or three seeds, which resemble peas. Soybean

|ndia and is sown in June-July and harvested in the late September-

average ra
irrigation. It

used for human food,
ese promising findings, the All India Co-

was started in 1967 to develop soybean as an oilseed as

infall of 75-125 cm yearly helps in the cultivation of soybean without

contains less starch thus it is good for diabetic patients and its oil is

various pharmaceuticals, disinfectant, printing ink and

soaps. Due to th ordinated Research
Project on Soybean well
as rich protein source.

In North Eastern states of India application of fertilizer is meager in

particular. Farmers of Nagaland are using only or
il fertility. The crop yield is low
bean

that

general and Nagaland ganic
manures to maintain the crop yields as well as so
marginal land with minimum inputs. Response of soy

because it is grown on
to organic manures needs careful attention. Chandel ef al. in 1989 reported
lled from symbiotic nitrogen fixation

s substantially fulfi
fixes 30-40 kg N ha" which is

requirement of nitrogen i

through rhizobium (125-150 kg N ha™). Soybean
build up and used by succeeding crop (Saxena and Chandel., 1992).

Organic fertilizers ensure that the farmers remain fertile for hundreds of

years. Land located at
though agriculture has been practiced there for thousan

used in

the site of ancient civilizations, such as India and China,

are still fertile, even ds of
years. The fertility is maintained because organic fertilizers were always

2

< " 5
Scanned by CamScanner



-
[¢B)
[
[
[+
(&)
()]
e
g1
o
)
O
o]
[¢B)
[
e
[+
(&)
w







|
"i !
|

Scanned by CamScanner




REVIEW OF LITERATURE

Organic materials are valuable
2 are valuable by-products of farming and allied

industries which are derived from plant and animal sources. They influence
favorably the plant growth and yield directly as well as indirectly and also sustain
the soil quality and fertility (Ramesh er al, 2006). Fscalating production costs
heavy reliance on non-renewable resources, reduced microbial biodiversity, water
contamination, chemical residues in food grains and health risk to the populations
which served as a main reason to think for substituting the nutrient requirement

of the crop through different organic manures (Singh et al., 2008).

In the light of the objectives stated above, the following are some reviews
of works, carried out by different scientists in relation to Farm Yard Manure

(FYM), Poultry manure, Pig manure, Vermicompost and Forest litter in soybean

and related crops.

2.1. Effect on growth attributes
Haider et al. (1995) reported that the response of soybean to rhizobium

inoculation and urea fertilization shows the highest number and weight of

nodules per plant and seed yield which were obtained with a combination of

rhizobium inoculation and application of 20 kg N ha™.

Jain and Tiwari (1995) reported that the application of FYM @ 5 tha' has
enhanced the plant height (55.83 cm), number of leaves plant”
(4.33), pods plant” (39.00), 100 seed weight
13.33. 3.33,

significantly
(15.00), number branches plant”
(1540 g) and seed yield (1233.83 kg ha™) over control (52.17 cm,
32,9.07 g and 947 kg ha”', respectively) in soybean.

Dubey (1999) in a field experiment, C.V. JSS 335 were inoculated with

rhizobium by seed inoculation which resulted in greatest nodule number as well

as gave the highest yield.

;3
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Chinnamuthu and Venkatakrishnan (2001) in their studies reported that

the application of vermicompost @ 2 t ha™' recorded significantly higher plant
height (l47.80cm) and 100 seed weight (4.14 g) compared to application of FYM
2S5t ha (140.8 cm and 4.06 g respectively) in sunflower.

Ramasamy ef al. (2001), reported that the application of enriched FYM

ted in a significant increase in plant height, number of pods plant” in

resu
pean. He also observed that the enriched FYM application recorded highest

SOV
grain

yield of 1259 kg ha™" in summer and 1499 kg ha™ in kharif.

Chiezey and Odunze (2003) carried out a study on soybean varicties TGx

1448-2E and TGx 1019-2EB which were grown without and with 1t ha” of
(0, 132, 26.4 and 39.6 kg P ha™) in all

poultry manure and four levels of P
domized complete block design with

possible factorial combinations using ran
lication of poultry manure @ 1t ha™

four replicates and reported that app
% as

as well as plant height by 12.8 and 15.4

significantly increased grain yield
d over both years in 2003 and 2005.

compared with plots without P when average

Deshmukh (2004), also reported that the recommended rate

Paradkar and
the tallest plant

of NPK fertilizer in combination with 10 t FYM ha'' resulted in
(60cm), highest number of pods plant” (32) and 100 seed weight (14.9 gm) in

soybean.

Roy et al. (2004), also found ©

vermicompost in maly parley significantly increase
tillers and dry matter production m? row higher compared to control. All the

growth parameters attained higher value with

ut that application of 10 t ha'
d plant height, number of

the application of 10 t ha

vermicompost.

and Thirumurugan (2005) observed that the application of
higher plant height (84.70 cm),
0% N) (7820 c¢m and 2.70

Govindan

vermicompost (75%) had significantly recorded

leaf area index (3.40) over Ppress mud (10
respectively).
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Das et al. (2007) evaluated the effect of organic manure and NPK on
pmducti\'ity of black gram and concluded that rabbit manure along with NPK
reatment and pig manure along with NPK treatment plots produced higher
gmwth. yield attributes and seed yield. They also inferred that all organic
manures applied alone produced superior pod and seed yields compared to

control.

An investigation was carried out by Mathur e al. (2009) during winter
season of 2006-07 and 2007-08 at Jodhpur. to evaluate the effect of VC.
Rhizobiwm and DAP on mothbean. The experimental soil was sandy loam in
texture with pH 7.4 and poor in organic carbon content. It was noticed that VC
applied @ 2 t ha™' significantly increased yield attributes viz. number of pods
plant” (52.21) and total seed weight plant” (15.02g). Rhizobium inoculation also

significantly increased number of pods plant” (50.94) and total seed weight plant
' (14.73 g) over no inoculation because of the fact that Rhizobium inoculation

enhanced the supply of N and its translocation and favourably influenced the
development of photosynthetic organs and accumulation of photosynthates.

Ogbonna and Umarshaba (2009), conducted a two year study on the
research farm of department of Crop Science, University of Nigeria to test the
effiects of accession of poultry manure (0, 5 and 10 t ha™) and four accessions of
sesame. The results showed that the application of poultry manure significantly
promoted sesame growth and yield. Seed yield kg ha”' was increased by 24 and
78 % as manure rate increased from 0 to 5 and 10 t ha™ respectively in 2009
season. In 2010, it was increased by 96 and 155 % with the same increase in the

rate of poultry manure.

~ Paliwal er al. (2011) conducted a field experiment to evaluate the response

 of soybean — wheat cropping system to vermicompost and NPK fertility levels. A
 Sonjunctive use of vermicompost @ St ha”! along with 15:45:15 kg ha”' NPK in
b “%m followed by an application of 90:45:30 kg ha"' NPK in succeeding wheat
‘ e:q, recorded significantly higher plant population, dry matter accumulation and
7

-
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ool podulation (hereby found to be more profitable and productive over RDF and

cnnll‘ﬂ'-
2011) at National Pulse Research Centre, Vamban, pudukkotai

Vairavan (
a study on the response of bl

jstrict (Tamil Nadu) carried out

ack gram 10

D
where he observed that application of

management,
ccommended dose of fertilizer in combination with FYM@ 5 ha' recorded
{ 36.5 ¢cm and 36 cm in 1" and e year, rcspcctivcly.

g ha”' for the 1T

inicgrulcd putrient

maximum plant height o
Also there was @ significant increase in grain yield giving 888 K
and 2" yeat, respectively.

nd yield attributes
Nimje and Seth (1987) reported that the application of FYM @5 tha'
higher number of branches plant’l (13.90), dry weight
ight (7.78 g) and seed yield
185,7.10 g and 21.72. 4 ha'',

2.2. Effect on yield a

recorded significantly
plant" (75.80 &), pods plant" (217), 100 seed we

(25.55 q ha™) compared to control (1 1.10, 60.90 g,
respectively) in soybean.

Gupta (1995) conducted a field experiment on effect of different organic
d that application of pig manure (10 t ha™)
h followed by poultry manure and FYM
The increased in yield
% higher

manures in India on rice and reporte

produced the highest yield (4.5 t ha'

which produced yield of 4.1 and 3.9 t ha' respectively.

with organic manure Was 34-35 % higher over the control and 5-22

over NPK.

95) studied the proﬁtability of conventional and mixed

Rajput et al. (19
showed that soybean yield increased by

organic farming on soybean ¢rop and
53% under mixed organic farming and

doubled in the mixed organic farming area than conv

Ramamurthy and Shivashankar (1996) reported that the application of
FYM 10  ha™ recorded significantly higher seed yield (2694 kg ha™) of soybean

the cost benefit ratio of Soybean was just

entional farming.
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(8308 plot) and it was al par with the application of N as vermicompost (7.70 g

plot) over control (3 g ha™') in green gram.

asvana ef al. (2001) conducted an experiment (0 study the effect

Channab
ed

yield, quality and storability of soybean, where he observ
recorded significantly higher seed
(4124

of organics in seed

hat application of poultry manure @ 2 t ha'

vield (4883 kg ha), and press mud @ 2 t ha
cation of poultry manure and FYM increased the s¢

d to N. P and K alone (91.45 1 ha™).

, (4595 kg ha™) over control
kg ha™). The appli ed yield

(2.65 tha™") compare

Singh ef al. (2001) found out that FYM biogas slurry @5t ha"' gave the
f soybean and net profit as in 20 kg N ha™', 80 kg P20s ha™ and 20 kg

same yield 0
e of biogas slurry @5t

K0 ha” of inorganic fertilizer. He then suggested that us

ha” can be better substitute to chemical fertilizer in soybean production.

Kumari and Kumara (2002) reported that enriched vermicompost showed

yield and uptake of major nutrients like

its superiority over other treatments for

N, P, K. Ca and Mg.

Aeswar et al. (2003) also observed in his study that application of
vermicompost @ 2 t ha”! was promising for achieving a higher productivity of
term field experiment on clay loam

(2003) conducted a long-
trients (Zn, Mo and B)

of micronu
M and recorded significant increase in

Vyas et al.
soil to study the effect of application
individually and in combination with FY
the seed yield, N, P and K content and its uptake by soybean.
orted that application of poultry m
le mass (22%) as compared to NPK
matter production and sced

Ghosh et al. (2004) rep anure @ 1.5 tha'
' and 75 % NPK resulted in higher nodu
alone. Also, there was significant improvement in dry

yield of soybean.

10

£
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Siag and yadav (2004), also recorded significantly increase in seed yield

: -ation of vermic e :
with application of vermicompost upto 2 t ha™ owing (o increased secondary

pranches plant”’

Jat el al.

of :
, pods plant” and seed index in gram.

2005). ¢ sted an ¢ : . . ‘
(2005), conducted an experiment on effect of organic manures o1

omics of summer mungbean (Vigna radiata var. Radiata),
utes

(5),

pmducﬁvity and econ
where he observed simi
jike plant height (46.20 cm). dry weight plant’
podS plant" (16), seeds pod'| (11), seed weight plant"
4192 g) with vermicompost. Also the highest grain yield of 1325 k
achieved 1n vermicompost followed by FYM (1252 kg ha™).

Gina et al. (2000) reported that soybean grain yield
ed block and composted

lar results with significant increase in all yield attrib
(13.73 g), branches plant’
(5.90 g) and test weight

g ha' was

showed greater in the

manured plots than the control or urea fertiliz
resulted in detectable, positive

treated
swine manure
residual effect on soybean growth and yield.

application before growing maize

that organic manures (rabbit manure. pig

Das et al. (2007) reported
igher growth, yield attributes

manure and FYM) and NPK fertilizers produced h
and seed yield as compared to control. Among the different treatments, rabbit

manure along with NPK fertilizers performed the best which produced an
equivalent result to that of NPK fertilizers incorporated along with FYM or pig
manure. All organic manures applied alone produced superior pod and seed

yields as compared 10 the control.

Yaday (2007) conducted an experiment 10 study the effect of FYM on
growth and yield of Vigna radiata, where it Was observed that application of
FYM specially cattle dung significantly improved its growth, yield and pod

quality, where as less vegetative and reproductive grow
found with artificial fertilizer (DAS sulphate) in comparison (0 FYM.

th of Vigna radiata Was

experiment in the Agricultural

- Kanan and Singaram (2009) conducted an
liar sprays of cowdung and

College, Nagpur to study the influence of 1o
11
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vermiwash: it revealed that 200 ppm vermiwash significantly increased lcal
Chlomphy" and Nitrogen content, seed protein and oil content and yield
contributing parameters viz., number of leaves and dry weight of plant, 100 seed

weight and seed yield.

Kadam et al. (2010) reported that application of 100% N through poultry
manure along with pulvic acid sprays @ 100 ppm at 30 and 60 DAS recorded
higher grain (25.7 9 ha™') and straw (38.6 q ha™') yield as compared to application
of 100 % N through vermicompost + fulvic acid sprays which yielded (24.5 and
36.7 q ha™' of grain and straw yield respectively).

Tagoe ef al. (2010) conducted an experiment on effects of carbonized
poultry manure on the growth, nodulation, yield, Nitrogen and Phosphorus
content in soybean where it was observed that poultry manure application
significantly increased the number and weight of root nodules and seed yield of
soybean by 27 %.

Chesti and Alui (2012), conducted an experiment to study the rhizosphere
micro flora, nutrient availability and yield of green gram as influenced by organic
matter, phosphate solubilizers and phosphorus levels in Alfisols, where results
revealed among the organic matters, application of FYM@ 10 t ha™ proved
significantly superior in increasing the grain straw yield in gram.

2.3. Effect on quality attributes

Sardana (1990) reported that organic manure increased protein content and

oil yield of toria and gobhi sarson over unmanured.

Jain et al. (1995) reported that nutrient content and yield of grain and

straw in soybean were increased with application of FYM.

Bachham and Sable (1996) conducted an experiment of soybean cv “Macs
124" 10 study the quality of seed yield, its protein content and oil content with 50
kg N ha'! or urea, FYM, Compost, Vermicompost and observed that highest seed

Yield, seed protein content were obtained with 50% each of urea and FYM.
12
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Ramamurthy and Shivashank

-1 ST 5 o ' -
FYM @ PN tonarnd significantly higher protein content (38.54%), oil
content (19.38%). protein yield (103.60 ka ha') and oil yield (522.70 kg ha)
compared 10 control (37.25 %, 18.84%. 857.38 kg he and 433.23 ké ha'l

respectively) in soybean.

Patil and Bhilare (2000) in their study reported that the application of
«] c
FYM @ 5 t ha recorded higher protein content (12.10%) compared to control
(10.16%) in wheat.

An experiment was conducted by Singh and Rai (2004) to study the yield
stiributes, vield and quality of soybean (Glycine max L.) as influenced by
integrated nutrient management at IARI New Delhi and reported that application
of RDF + FYM @ 5 t ha + biofertilizers recorded highest oil content (20.07%)

and protein content (38.09%).

Gunjal et al. (2011) conducted field experiment to study the response of
potassium levels alone and combination with farm yard manure on soybean
(Glycine max L.) under rainfed conditions at M.P.K.V, Rahuri (MS) and reported
that application of 50 kg N ha'! + 75 kg P,Os ha' + 50 kg KO ha” + FYM @ 5t
ha” recorded significantly higher oil content (19.97%) and protein content

(40.33%).

Virkar and Tumbare (2011) conducted an experiment at M.P.K.V, Rahuri

(MS) to study the effect of integrated nutrient management on growth and yield
of soybean and reported that application of FYM@5t ha' + 50 kg N ha' + 75
kg P,Os ha”! + biofertilizers recorded highest oil and protein content (18.53 and

41.43 %, respectively).

conducted an experiment (o study the effect of

Waghmare ef al. (2012)
integrated nutrient management on yield, yield attributes and quality of soybean

(Glycine max 1..) at Department of Agronomy, College of Agriculture, Latur

13

ar (1996) reported that the application of

Scanned by CamScanner

-

T

:



(MS) and reported that application of 75 % RDF + Rhizobium + PSB + FYM @ 5

: ha” recorded highest oil content (21 02%) and protein (40.05 %) content

A study on the influence of inorganic and organic manures on yield of
soybean (Glycine max L.) at College of Agriculture, CAU, Imphal (Manipur) was
conducted by Devi et al. (2013) where he reported that application of 75% RDF
L+ VC. @ 1 t ha' + PSB recorded highest oil content (18.61%) and protein
content (36.71%).

Khaim et al. (2013) conducted field experiment to study the effect of
organic and inorganic fertilization on the yield and quality of soybean at Genetics
and Plant Breeding farm, 25 Bangladesh Agricultural University, Mymensingh
(Bangladesh) and observed that the application of RDF 75% + PM @ 1t ha™
recorded the highest oil content (20.98%) and protein content (45 %).

Rana and Badiyala (2014) conducted an experiment to study the effect of

integrated nutrient management on seed yield, quality and nutrient uptake of

soybean (Glycine max L.) under mid hill conditions at CSK Himachal Pradesh
Krishi Vishvavidyalya, Palampur (HP) and reported that use of FYM @2.5tha’
+VC. @125t ha’! recorded the significantly higher oil content (18.9 %) and

protein content (39.4 %).

2.4. Effect on nutrient uptake
Navale et al. (2000) recorded that the significant response on application

of FYM in increasing the yield of soybean and showed that FYM treatment
resulted in higher soil nutrient content, seed yield and N, P, K uptake and

increase in seed yield by 24%.

Adeli et al. (2005) evaluated the effect of broiler litter and commercial

fertilizer application on soybean yield. Soybean grain and N and P uptake were

increasing broiler and commercial fertilizer

quadratically increased with
e from broiler litter

application rates. Soybean grain yield and N uptak
applications were significantly greater than those from commercial fertilizers.
14
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[Laxminarayan ef al. (2004) conducted an experiment in Mizoram, India
during the kharif season, to study the effect of integrated use of organics (FYM.
poultry manure and pig manure) and inorganic manures on the yield attributes
and uptake of groundnut. The result showed that the conjunctive use of organic
manures and optimum rates of NPK produced the highest and most sustainable

crop vields and improved the fertility status of the soil.

Kumar et al. (2006) conducted an experiment on nutrient uptake and
availability and seed yield of soybean under rainfed condition in Karnataka
where he reported that application of 50 % N through green leaf manure, poultry
manure and crop residue compost resulted in higher nutrient uptake (122, 37 and
110 kg of NPK ha' respectively) and higher seed yield (1793 kg ha™) as
compared with absolute control (823 kg ha™).

Laxminarayan ef al. (2006) again conducted another experiment in
Mizoram to study the integrated effect of inorganic, biological and organic
manures on yield and nutrient uptake of groundnut and their effects on the
residual fertility status of the soil. Where similar results were observed, in which

recommended dose of NPK with 15 t FYM ha™' recorded the highest pod and
haulm yield, followed by NPK + 5 t ha™' pig manure.

Jat et al. (2012) observed that application of 5 t ha'! FYM significantly
increased N and P uptake in seed and straw of green gram (0 N0 manure.

Patra and Sinha (2012) conducted a field experiment to evaluate the
uptake pattern of NPK by green gram at Pundibari (West Bengal) and recorded
significantly highest value of N (41.31 and 40.67 kg ha™), P (10.54 and 10.50 kg
ha") and K (14.53 and 16.22 kg ha™) uptake with the application of neem cake @

3 tha followed by treatments receiving NC @ 1.5 ha' +PM @ 1.5tha”, VC @
L5 tha'! + NC @15t ha and 100 % RDEF. The significant improvement in N,

P and K uptake by green gram 1o the extent of 6.49, 7.62 and 7.67 %,
fespectively was noted due to the inclusion of organics over 100 % RDF.
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D%hm“k.h et al. (2005) conducted an experiment on INM in soybez
chickpea CI‘OPP"‘g. system and found out that all the INM treatmct‘nq’ w‘:::c
Signiﬁcanﬂ)’ superior to the farmers' practice with respect to growth. yield
attributes. yield and economics from soybean and chickpea in increasing t.he soil
fertility status. Among the INM treatments, 100% RDF for + 2.5 tonnes farmyard
(FYM) ha” + drainage in soybean and soil mulch in chickpea proved the best in
oIl these parameters. The total productivity from the soybean-chickpea sequence
was 32.09 q ha™' with the net return up to 26273 ha” and BC ratio up to 2.91.
This INM treatment also improved the organic carbon, available N, P and K

status of the sol over their initial values.

Kumawat and Jat (2005) conducted a field experiment on loamy sandy
soil at Jobner during 2000-01 and 2001-02 and observed significant improvement
in organic carbon, available N, P and K with the application of FYM @10 t ha''
over the control, vermicompost @ 4.5 tha™ and 60 kg N ha™.

Chesti and Ali (2012) have also reported that application of organic

manures significantly increased the available N, P and K in soil after harvest of

green gram.

Jat et al. (2012) reported that the application of FYM (5 t ha)

significantly increased the available N, P and K content of the soil after the

harvest of green gram.

Devi et al. (2013) conducted field experiment to study the influence of

¢ manures on yield of soybean (Glycine max L.) at College

inorganic and organi
cation of 75%

of Agriculture, CAU, Imphal (Manipur) and reported that appli
RDF+VC. @ 1t ha' + PSB recorded highest soil available nutrients 14.56,

19441 N, P and K kg ha™, respectively after harvest.

Laharia et al. (2013) conducted the field expe iment to study the effect of

soil fertility, nutrient uptake and
arm, PDKV, Akola (MS) and reported that

organic sources on yield of soybean (Glycine

max L.) soybean at Experimental F
' 17

ﬂ
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MATERIALS AND METHODS

3.1. Site of experiment

The present investigation entitled “Response of soybean (Glycine max L.
Merill) to organic sources of nutrient” was carried out in the experimental
research farm of School of Agricultural Sciences and Rural Development
(SASRD). Nagaland University, situated at 25°45' 45" N latitude and 93° 53" 04"

E longitude at an elevation of 310 m above mean sea level.

3.2. Climatic condition
The experimental farm lies in the humid sub-tropical zone with an average

rainfall ranging from 2000 to 2500 mm per annum. The mean temperature ranges

from 21°C to 32°C during summer and goes down to about 11°C in winter
season.

3.3. Soil condition

The soil of the experimental fiel
ility status of the soil were ascertained by

d was found to be well drained and sandy

loam in texture. The texture and fert

taking soil samples from a depth of 15-20 cm from different locations of the

experimental plots with the help of soil auger. which were processed and

analysed by methods of mechanical and chemical analysis. The soil of the
am in texture, acidic in reaction (pH 5.5) with 0.87

experimental plot was sandy lo
% organic carbon, 215.3 kg ha’ available nitrogen, 16.7 kg ha' available
4.2 kg ha’' available sulphur

phosphorus, 126.2 kg ha™ available potassium and 1
(table 1).

3.4. DETAILS OF THE EXPERIMENT

3.4.1. Experimental layout
cxperimental field trial was laid ou
urteen nutritional schedules

The present t in Randomised Block

Design (RBD) with three replications along with fo

on soybean variety J$ 97-52. The experiment was conducted for two consecutive

years (2016 and 2017). Thus, there were & total of 14 treatments which were
19
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3. Ts Farm Yard Manure @ 1 t ha™ + Forest li g

7 LR :‘:l : ::ru: :rucr (u% 0.25t ha-:

5. Ts Farm Yard Manure @ 3 tha” +F rLf 'mcr @ . ha'
) < orest litter @ 0.25 tha™'

6. Te Pig manure @ 1 t ha™' + Forest litter @ 0.25 t ha

7. Tq Pig manure (@ 2 t ha™' + Forest litter @ 0.25t ha™!

8. Tg Pig manure @ 3 t ha" + Forest litter @ 0.25 t ha’

9. To Poultry manure @ 1 t ha™ + Forest litter @ 0.25 t ha™

10.Tho Poultry manure @ 2 t ha™ + Forest litter @ 0.25 tha™

11.Tn Poultry manure @ 3 t ha' + Forest litter @ 0.25 t ha

12. T2 Vermicompost @ 1t ha™! + Forest litter @ 0.25 t ha™

13. T3 Vermicompost @ 2 t ha + Forest litter @ 0.25 t ha

14.T1s Vermicompost @ 3 t ha™ + Forest litter @ 0.25 ¢ ha™'

f. Plot size: 42m x 10.75 m (length x breadth)

g. Spacing
Plant to plant =10 cm
Row to row =45cm
3.5. Cultivation details

3.5.1. Selection and preparation of field
A rectangular plot having uniform fertility and even topography was

selected for conducting the experimental field trail. The experimental plot was
ain on the last week of May 2016.

ploughed in the first week of May 2016 and ag
All the stubbles were

The field was then harrowed and levelled properly.
removed and then the field was laid out according t0 the layout plan.

3.5.2. Manure and fertilizer application

to each plot according to the pre-planned

Organic manures Were applied

ses made specifically for each plot. Organic m
before sowing so that well decomposition of the organic manures

anures were applied one month
would take

21
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1.8, Plant sampling for growth attribytes
1.8.1. Plant height (¢cm)

Three plants in each plot were selected and tagged for recording the
plant height. The plant height was measured in ¢cm from the ground level to the
top of plants at 30 DAS, 60 DAS and 90 DAS, The average plant height w
calculated for each treatment.

as

3.8.2. Number of leaves plant™

; ant"! -
The number of leaves plant” was counted from three selected plants

from each plot or treatment at 30 DAS, 60 DAS, and 90 DAS and the average

number of leaves plant™ was calculated for each treatment.

3.8.3. Nodule count

The nodule count was obtained by carefully removing sample plants from
each plot, then separating the soil and plant roots, nodule and soil mixture and
carefully picking up the nodule for counting. This was done at 30 DAS and 60
DAS and average number of nodules plant™ was calculated for each treatment.
3.8.4. Nodule fresh weight

After obtaining the nodules, they are weighed and their average was
obtained to get the final nodule fresh weight. This was done at 30 DAS and 60

DAS and average number of nodules fresh weight plant™ was calculated for each

treatment.

3.8.5. Nodule dry weight

After the nodule fresh weight is obtained. the nodules are dried to remove
the moisture content in the nodule. The nodules are then weighed to obtain the
nodule dry weight. This was done at 30 DAS and 60 DAS and average nodule
dry weight plant' was calculated for each treatment.

38.6. Plant dry weight
The dry weight of the plants were taken from all the plots at 30 DAS and

60 DAS, then the same samples were sun dried and later dried in hot air oven for

25
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e hen taken for recordi
ol 54 hours at 60"C and t { recording.
b0t =

o, yield attributes

Number of pods plant

3.0-' oy i
Total Number of pods pl.ml within 2 m* of cach plot was counted

and

rage Was taken for each treatment.
ave

19.2. Number of filled pods tht"

The Number of filled pods pldnl was counted from three randomly

clected pods and average was taken for each treatment for record.
M

3.9.3. Number of seeds pod”’
Selected three plants were taken and the number of seeds pod was

counted and the average was taken for each treatment and then recorded.

3.10. Yield
3.10.1. Seed index (100 grain weight)
From the threshed grains, 100 grains were counted and their weight was

recorded on plot-wise basis.

3.10.2. Harvest index
The harvest index was calculated by using the formula as described by

Sharma and Gangaiah (2009). Where,

: E ic yield
Harvest index = ?onor_mc < x 100
Biological yield

3.10.3. Seed yield (kg ha™)
The seed yield of all the plots were collected on treatment basis and the
plot yield of each treatment were converted into kg ha™'.

3.10.4. Stover yield (kg ha™)
After harvest, the straw were left in each respective plots for a week for
e i ’
drying, weight of all the straw were taken and recorded accordingly in plot-

Wise, .
¢ The plot yield was converted into kg ha™.
26
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RESULTS AND DISCUSSION

Organic farming at conceptual level, aims at achieving the regeneration
and continuance of natural processes of plant growth in a given ecosystem by
making the ecosystem as a self sustainable system. The organic production aims
at making crop husbandry self-supporting and self sustainable system activity in
a given ecosystem rather than its dependence on outside inputs. Nutrient
availability, which is an important factor for crop development is achieved with
the use of organic nutrients. Besides, the binding and aggregation properties of
organic sources also improves the moisture holding capacity and other physical
and chemical properties of the soil leading to enhanced crop growth and
productivity in a sustained manner. With this objective, the present investigation

entitled “Response of soybean (Glycine max L. Merill) to organic sources of

nutrient” was carried out. Here in this chapter, an attempt has been made to
explain the cause and effect relationships which may be responsible for some of
the important observations recorded during the course of investigations. The

salient research findings obtained from this study are discussed in details.

4.1. Effect of organic sources of nutrient on growth attributes

4.1.1. Plant height
The results obtained on the plant height in different treatments have been

presented in table 2. There was an appreciable increase with the advancement of

days in the height of the plant and significant difference among various

treatments. As was apparent from the data, the maximum plant height was

recorded under the treatment Poultry manure @ 3 t ha" + Forest litter @ 0.25 t

ha”! with 32.33 and 33 cm, 65.33 and 66 cm, 71 and 71.67cm at 30, 60 and 90

DAS, respectively during 2016 and 2017 while pooled data was 32.67, 65.67 and

7133 cm. At 30 DAS, pooled data showed the highest plant height in Poultry

manure @ 3 t ha” + Forest litter @ 0.25 t ha” which was at par with

Vermicompost @ 3 t ha” + Forest litter @ 0.25 t ha while it was significantly

higher than all the other treatments during the whole duration of crop growth.
28
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This was followed by application of Vcrmicompmt (@

I cm, 58 and 59

Where  pooled dat
respectively. Among the tre

] 3 t ha' + Forest I )
0.25 t ha” with 3033 and 3 ha Forest litter (@

¢m, 67 and 68 cm at 30, 60 and 90
a was 30.67. 58.50 and 67.50 ¢m

atments, the minimum p|
control plot with 19.33 and 1943 cm, 41 and 42 ¢m

DAS, respectively

ant height was recorded in
46.33 and 47.33 c¢m at 30,

60 and 90 DAS, respectively during 2016 and 2017 while pooled data was 19.73,

41.50 and 46.83 ¢m.

The tallest plant height was recorded under the treatment Poultry manure

. | .
@ 3 tha” + Forest litter @ 0.25 t ha"' which may be due to the availability of

more nutrients through poultry manure as compared to other treatments. This
result is in conformity with the findings of Suppadit et a/. in 2006 who observed
that the application of poultry manure @ S5 tha' significantly increased the plant
height (96.84 c¢m) and also other growth parameters (number of primary branches
plant”, leaf arca index and root nodules). Similar results were also observed by
Ramesh ef al. (2006) where application of poultry manure @ 1 t ha™ along with
100% recommended dose of fertilizers (NPK) resulted in a significant increase in
plant height, other growth parameters (number of primary branches plant” and
leaf area index), yield and yield attributes (number of pods plant”, test weight
and seed yield).

4.1.2. Number of leaves

The results obtained on the number of leaves in different treatments have
been presented in table 3. There was an appreciable increase with the
advancement of days in the number of leaves showing significant difference
among various treatments. The maximum number of leaves was recorded under
the treatment Poultry manure @ 3 t ha' + Forest litter @ 0.25 t ha™ with 8.33 and
8.67, 37 and 38, 39 and 40.33 at 30, 60 and 90 DAS, respectively during 2016
and 2017 while pooled data was 8.50, 37.50 and 39.67 which was followed by

application of Vermicompost @ 3 t ha' + Forest litter @ 0.25 t ha™ which
recorded 7.33 and 7.67, 35.67 and 36, 37.67 and 38 at 30, 60 and 90 DAS

29
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respectively. Whereas, the minimum number of leaves was recorded

Control plot with 3.33 and 3.67, 1347 and 15, 15.67 '|t;(l I'(;hatm':((),r():)( g u:;d‘;r
DAS, respectively while pooled data was 3.50, 14.33 and 16.33 ln‘hn.lh lh:nycar:
during the cropping period, the number of leaves was l'()un(lbsigniﬁczmtly highc;

in Poultry manure @ 3 t ha' + Forest litter @ 0.25 t ha™'

The n 3 :
umber of leaves during all the stages of crop growth was found

highest in plots where poultry manure was applied which can be attributed to the

higher supply of nutrients particularly NPK and their subsequent increase in
uptake. Also Ghosh et al. (2004) reported that application of poultry manure @
1.5 t ha™ + 75 % NPK significantly increased the number of leaves and other
growth parameters (dry matter production, number and weight of root nodules
plant") and also the yield and yield components of the plant. Similarly, Eliakira
et al. (2014) reported that application of poultry manure @ 8 t ha™ along with
NPK (20: 40: 60) resulted in highest number of leaves (70) in tomato. Higher
plant height (28 ¢cm) and number of leaves (14.7) was also observed in carrot by

the application of poultry manure @ 10 Mg ha™ by Taiwo et al. (2014).

4.1.3. Number of nodules
There was an appreciable increase with the advancement of days in the

number of nodules and showed significant difference among various treatments

(table 4). As was apparent from
recorded under the treatment FYM
24.63 and 24.90, 52.27 and 52.73
and 2017 while pooled data was
treatment Vermicompost @ 3 t ha
21.93, 49.10 and 49.87 at 30 and 60
and 49.84. The minimum number of no

with 9.10 and 9.47, 31.23 and 31.80 while
es during all the stages of crop growth was

atter was applied in higher amounts which

the data, the maximum number of nodules was
@31t ha"' + Forest litter @ 0.25 t ha' with
at 30 and 60 DAS, respectively during 2016
24.77 and 52.50 which was followed by the
‘1 4 Forest litter @ 0.25 t ha™ with 22.17 and
DAS, respectively with pooled data of 22.05
dules was recorded under the Control plot

pooled data were 9.28 and 31.52.

In general, the number of nodul

found higher in plots where organic m
30
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can bC a"thUt‘:d o tht‘ h M
igher SUpply of nutrients particularly NPK and
S pé ¢ and their

subsequent increase in uptake Ao
Ptake. Ag COmpared to the other treatments, th h
ot S, those that

were applied FYM seemed to have
0 have better nodulation. This might be a result of

more availability of .
{ ) nutrients  due 1o combined application, which rted
. which exerte

eneficial effects. The applicati 3%
be The application of FyM iy, general, seemed to h iti
, se o have a positive

effect on the nodulation which could be due to better soil health provided by the
application of FYM which also enhanced more microbial activity in the -soil.
Yeptho ef al., (2012) reported that application of FYM increased ;he microbial
activity in soil. Higher number of nodules plant” was also reported by Singh et
al. (2006) by the application of FYM @ 10 t ha (33.3) over NPK 50 % (30), NPK

100 % (25) and VC @ 2.5 tha + VW @ 10 % (32).

4.1.4. Nodules fresh and dry weight

The results obtained on the nodule fresh weight in different treatments as
presented in table 5 showed that there was an appreciable increase with the
advancement of days in the number of nodules and showed significant difference
among various treatments. As was apparent from the data, the highest nodule
fresh weight was recorded under the treatment FYM @ 3 t ha' + Forest litter @
0.25 t ha” with 0.36 and 0.36 g, 0.89 and 0.89 g, respectively during 2016 and
2017 at 30 and 60 DAS, respectively while pooled data was 0.36 and 0.89 g

which was followed by Vermicompost @ 3 t ha™ + Forest litter @ 0.25 t ha™
with 0.33 and 0.33 g, 0.84 and 0.84 g at 30 and 60 DAS, respectively while

pooled data were 0.33 and 0.84 g. Whereas, the significantly least number of

nodules was recorded under the Control plot with 0.14 and 0.14 g, 0.53 and 0.54
g, while pooled data were 0.14 and 0.54g.

Its which were obtained on the nodule dry weight in different

The resu
iable increase with

treatments have been presented in table 6. There was an apprec
the advancement of days in the number of nodules and showed significant
difference among various treatments. As was apparent from the data, the highest

1
nodule dry weight was recorded under the treatment F YM @3t ha” + Forest
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32,93 and 33.07. respectively during both the yeqr While pooled data were 35

87
i W
4nd 33.00. Seeds pod™ was not sign; ficantly affecteq by any of the treatments

i
The number of pods plant” znq filled pods Plant” were observed to

pared to the other
ents from the other

reatments. Also, Edward and Danje] iy, 1992 found out that application of

recorded an increase i vield by 11.43 q ha” and
yield attributes such as number of pods plant” (73 3). seed pods”

weight (14.9 2) and grain yield (11.5 q ha™). Similarly, Suppadit er 4. (2006 )
reported an increased in number of seeds pod™, pods plant™ and pod dry matter in

poultry manure @ 2.5t ha

(3.12), grain

soybean with the application of poultry manure.

The number of seeds pods™ varied from 2.10 to 2.62 throughout the

various treatments and there was no significant difference betw
findings on number of seeds pod"

een them. Similar

in soybean ranging from 2.10 to 230 was
reported by Saxena ef al. (2013). Mishra ez al (1999) reported similar result on

number of seeds pod™ which ranged from 2.18 to 2.90 in an €xperiment carried
out on soybean.

4.3. Effect of organic sources of nutrient on yield
43.1. Seed yield

The results obtained on the seed yield in different treatments have been
Presented in table 9. The highest seed yield was recorded under the treatment
Poultry manure @ 3 t ha! + Forest Jitter @025 tha” with 1777 and 1784 kg ha"
'while pooled data was 1780.7 kg ha™ during 2016 and 2017, respectively which
Vas at par with the application of Vermicompost @ 3 tha" + Forest litter @ 0.25
tha which recorded 1658 and 1681 kg ha™, respectively while pooled data was
1669.8 kg ha'. The minimum seed yield was recorded under the Control plot

¥ith 1121.3 ang 1152 kg ha™ and pooled data of 1136.7 kg ha during 2016 and
2

Py

5 ‘Spectively which was found to be at par with Forest litter @ 0.5t ha™' and
* Forest litter @ 0.25 t ha™ for both the years.
34

@ 1t hy!

Scanned by CamScanner



Seed yield was significantly affected by the different nutritional schedules
where the maximum seed yield was found under the treatment Poultry manure @)
31 pa” + Forest litter @ 0.25 ( ha™. This increase in seed yield may be due to thej
crease in yield parameters viz. number of pods plant”', number of seeds po g’

.nd number of filled pods plant”. Similar result was found by Channabasavana ef
41, in 2001 where he studied the effectiveness of three organic manures (FYM,
poultry manure and vermicompost at varying rate) and biofertilizers (Azotobacter
+ Phosphate Solubilizing Bacteria) on productivity, grain yield, soil fertility and
prohtablhty of wheat soybean cropping system and found out that application of
poultry manure @2t ha™' recorded significantly higher seed yield (4882 kg ha’ "
over control. This finding was also in accordance with the findings of Ramesh e?
al., (2006) who recorded 17.5 % higher yield than chemical fertilizers (1243 kg
ha') with the application of poultry manure @ 7 t ha'. Similarly, Kumar et al.
(2006) also reported that application of 50 % N through green leaf manure,
poultry manure and crop residue compost resulted in higher nutrient uptake 122

37 and 110 kg of NPK ha’ ! respectively) and higher seed yield (1793 kg ha’ " as

compared with absolute control (823 kg ha’ h.

4.3.2. Stover yield

Table 9 revealed the results of the stover yield. There was an appreciable

increase in the stover yield which showed significant difference among various
treatments. The highest stover yield was recorded by the application of Poultry

manure @ 3 t ha” + Forest litter @ 0.25 t ha”! with 2277 and 2288.7 kg ha”,
respectively while pooled data was 2176.8 kg ha™' during 2016 and 2017. It was

followed by the application of Vermicompost @ 3 t ha™! + Forest litter @ 025t
ha” and Poultry manure @ 2 t ha™ + Forest litter @ 0.25 t ha' which recorded

21583 and 2195.3 kg ha”, 2056 and 2068.7 kg ha™,
data were 2176.8 and 2062.3 kg ha'!. Whereas, the minimum stover yield was
recorded under the Control plot with 1621.3 and 1644.7 kg ha” while pooled data

was 1633 kg ha™ during 2016 and 2

respectively while pooled

017, rcspectively.
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Stover yield was observed increa
“ase wi

organic sources of nutrient due to higher
uptake and metabolism leading to more

d casy availability of nutrients
an y wutrients. The vegetative growth was e
: 5 0bserved to be

sphanced where nutrients were o
g Were applied in higher amounts The highest
i oy est stover

it reported by the application of Poultry manur
Nt ¢
@ 0.25 t ha " which may

@ 3 tha' + Forest litte
be due to the i X § -
| i € Increase in growth parameters and yield
attributes. Similar results were observed b ¥

A : ¥ Paradkar and Deshmukh (2004) and
Channa vana et al.. (2001). indi : '

- (2001). These findings is also in accordance to the
findings of Kadam et al., (2010) who reported that application of 100% N
through poultry manure along with pulvic acid sprays @ 100 ppm at 30 and 60
DAS recorded higher grain (25.7 q ha) and straw yield (38.6 q ha') as
compared to application of 100 % N through vermicompost + fulvic acid sprays
which vielded (24.5 and 36.7 q ha” of grain and straw yield respectively).

4.3.3. Biological yield

The results obtained on the biological yield in different treatments have
been presented in table 9. There was an appreciable increase in the biological
vield and had shown significant difference among various treatments. As was
apparent from the data, the highest biological yield was recorded under the
reatment Poultry manure @ 3 t ha™' + Forest litter @ 0.25 t ha" with 4054 and
4073 kg ha” while pooled data was 4063.5 kg ha” during 2016 and 2017,
respectively. It was followed by the application of Vermicompost @ 3 t ha™ +
Forest litter @ 0.25 t ha™ and Poultry manure @ 21 pa't + Bosest foer @ 0.2 ¢
ha” which recorded 3816.7 and 38767 kg ha”!, 3612 and 3656.3 kg ha’,
respectively while pooled data Were 3846.7 and 3634.2 kg ha™'. Whereas, the

i . \der the control plot with 2742.7 and 2793
minimum seed yield was recorded uo P 6 and 2017, respectively.
ke ha” while pooled data was 2767.8 kg ha” duriie 2016 wna 282

. ield

Biological yield which combine of both seed yie 3t ha” + Forest
recorded the maximum under the treatment Poultry manure @ B ok
: ’ 1 seed yield and stover yield.
liter @ 0,25 ¢ ha" this is due to the increase i

and stover yield was

36
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igher N (6.27 % in seed and 2.47 o i, stover) cong

Ent over 5 %
by 46 %) where P was found to be
and 2.

non significan.
e nutrient content in seed and soyer by the

it pa” + Forest litter @ 0.25 t ha™! may be dye

RDF (6.26 v,
I'he possible reason for
application of Poultry manyre (@

to higher organic carbon congen

8 were
applied as compare to absolute contro], Since no proper literature or citations
were available regarding the effect of Organic sources of nurient on nu

content (N, P, K and S), therefore no further comparison could be conducted to

corroborate or contradict with the present findings.

trient

45. Effect of organic sources of nutrient on protein content and oil content
in seed

The results obtained on the protein content and oil content in different
treatments have been presented in table 13. Protein content and oil content had
shown significant difference among various treatments. As was apparent from the
data, the maximum protein content and oil content was recorded under the
treatment Poultry manure @ 3 t ha™ + Forest litter @ 0.25 t ha™ with 39.47 and
39.57 %, 17.80 and 17.83 % during 2016 and 2017, respectively while pooled
data were 39.52 and 17.82 %. It was followed by the application of Poultry
manure @ 2 t ha™ + Forest litter @ 0.25 t ha™ which recorded 37.80 and 38.87 %
in2016 and 2017, respectively while pooled data were 38.33 % in protein content
and Poultry manure @ 2 tha + Forest litter @ 0.25 t ha™ and Vermicompost @
3tha” + Forest litter @ 0.25 t ha”' which recorded the same for oil content i.e
1740 and 17.43 % during 2016 and 2017 repectively, while pooled data were
17.43 oy, Whereas, the minimum protein content and oil content was recorded
tnder the control plot with 35.80 and 35.90 %, 15.83 and 15.87 %, respectively
during 2016 and 2017 while pooled data were 35.85 and 15.85 %.

=)
Higher protein content in the treatment Poultry manure @3tha + Fore-st
o @025 ¢ ha't might be due to the fact that greater amount of nitrogen 1s

39
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supPlicd by poultry manure and since nitrogen is the constituent of amino acids
which is known to be building blocks of protein (Bommesha er al. 2012). Also,

Deepa €l al. (2014) in her study found out that application of poultry manure @ 2

( ha’ resulted in increase in protein content (21.57 %) over control (20.12 %).

The increase in the protein and oil content in the seed may be due to higher

uptake of nutrients by the application of more organic manures. In the case of oil
content the highest was recorded under the treatment Poultry manure @ 3 t ha”' +
Forest litter @ 0.25 t ha'. Increase in oil content might be attributed to balance
autrition and supply of organic nutrients seems to be involved in an increased
conversion of primary fatty acids metabolites to end products of fatty acid
resulting in higher oil content in seeds (Singh and Rai. 2004). Similar observation
was also reported by Khaim ef al. (2013) by the application of RDF 75% + PM @
1 t ha”' which recorded the highest oil content (20.98%) and protein content (45

%). Also Sardana (1990) reported that organic manure increased protein content

and oil yield of toria and gobhi sarson over unmanured.

4.6. Effect of organic sources of nutrient on N, P, K and S uptake in seed and
stover

The results obtained on the N, P, K & S uptake in seed and stover under
different treatments have been perusal presented in table 14. As was apparent
from the data, the maximum N, P, K & S uptake in seed and stover was recorded
under the treatment Poultry manure @ 3 t ha” + Forest litter @ 0.25 t ha™' with
145.9 and 146.2 kg ha™', 16.57 and 16.67 kg ha', 50.4 and 50.6 kg ha™, 15.8 and
15.8 kg ha during 2016 and 2017, respectively while pooled data were 146.1,
16.62, 50.5 and 15.8 kg ha™. It was followed by the application of Vermicompost
@3 tha + Forest litter @ 0.25 t ha”" which recorded 142.7 and 143.0 kg ha™',
15.70 and 15.65 kg ha™', 49.5 and 49.6 kg ha™', 14.9 and 15.0 kg ha™', respectively
while pooled data were 142.9, 15.65, 49.6 and 15 kg ha™'. Whereas, the minimum
NP K&s uptake in seed and stover was recorded in the control plot with 123.3
d 1243 kg ha', 12.34 and 12.40 kg ha™, 40.7 and 40.9 kg ha™, 10.2 and 10.4

k8 ba” while pooled data were 123.8, 12.37, 40.8, 10.3 kg ha™, respectively
40
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8 2016 and 2017. Whereas, p
dur

and S wepe fou
nd to be sjonifie.
ﬂbcted by any of the treatments. Significantly 1oy
a

poultry manure @ 3 t ha' + Foregt litter @ (.25 ha™!

; : - The increase in
availability of nutrients in soil dye 0 the application

: f poultry manure
expectedly led to increase uptake of N, P, and K (Agbede et

al. 2008). The
increase in N uptake by the plant (seed and Stover) may be due t

0 the increased
availability of N in the soil owing to the application of poultry m

litter. This result was in accordance with the findings of Madhum

ita et al, (1991)
where it was reported that application of poultry manure was superior to
application of FYM in improving N, P, K and § uptake in plants particularly in

acid soils with low organic carbon content. The increase in N uptake might be

attributed to the increase in size and number of nodules and thereby increasing

the fixation of N by the plant and also due to the utilization of carbohydrates for

protein synthesis as reported by Najar et al., in 2011. Also, Shepherd and Withers
in 1999 reported similar result in which N and P uptake in plants was increased

since, 74 % of total P and 40 % of total N in poultry manure was in available

form. Kumar et ql., (2006) also reported that application of 50 % N + 100 % N

supplied through green leaf manure, poultry manure and crop residue compost

significantly resulted in higher N uptake (122 kg ha™') in soybean as compared to
that of control plot (823 kg ha™). P and S uptake in seed and stover was found to
b€ non significant in all the cases. Similar result was also reported by Kumar et
al., (2006) on his experiment on nutrient uptake and availability and seed yield of
S0ybean under rainfed condition in Karnataka where he reported that application
of'50 % N through green leaf manure, poultry manure and crop residue compost
fesulted ip higher nutrient uptake (122, 37 and 110 kg of NPK ha', respectively)

“d higher seed yield (1793 kg ha') as compared with absolute control (823 kg
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As in the case of organic carbon alsg there was no signi

ficant effect by the
qarious treatments. However, after the harvest of the crop, the maximum increa
5 crease

i the organic carbon was recorded in the plots which was treated with p

oultry
manure @ 3 tha" + Forest litter @0.25tha”, w

hich may be attributed due to the
pulk posting of organic manure rich in nitrogen which enhanced microbial

activity in the soil and thereby greater conversion of organically bound nitrogen
to inorganic form by the activities of microbes. This was reported by Deepa et al.
(2014) in her study where application of poultry manure @ 2 t ha™' recorded the
highest (0.69 %) as compare to FYM (0.59 %), vermicompost (0.62 %), neem
cake (0.56 %), castor cake (0.58 %) and RDF (0.52 %). Similar results were also
observed by Roy et al. (2014) where organic carbon content was highest after

application of poultry manure as compare to cow dung.

4.9. Effect of organic sources of nutrient on physical properties of soil after
harvest

The results obtained on physical properties of soil after harvest of the crop
are highlighted in table 17. Though there was no significant effect on soil
physical properties by the various treatments after harvest, some slight increase
were observed. The maximum water holding capacity was observed under the
treatment Poultry manure @ 3 t ha™' + Forest litter @025t ha™' which recorded
24.50 and 24.70 %, with pooled data of 24.60 %, respectively during 2016 and
2017. Whereas the lowest was recorded in the control plot with 14.60 and 14.87
% while pooled data was 14.83 % during 2016 and 2017 respectively. In case o;'
nfiltration rate the highest was recorded under the treatment Poultry manure @
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1, Forest litter @ 025 t ha"' with 25.57 and 25.60 mm hr". respectively
a . .
5016 and 2017 with pooled data of 25.60 mm hr' and lowest was

during . ’ 7 ]
od under the treatment FYM @ 2 t ha '+ Forest litter @ 0.25 t ha” with

:)E.S:;Vm]d 20.83 mm hr”' with pooled data of 20.77 mm hr” during both the years,
}:)oth pulk density and particle density were observed maximum with the
pplication of FYM @ 3 tha + Forest litter @ 0.25 t ha™ with 1.34 and 1.34 g
o™, 2.17 and 2.13 g em™, respectively during 2016 and 2017 while pooled data
were 1.34 and 2.15 g cm™ whereas the lowest bulk density was recorded under
vermicompost @ 1 and 2 t ha™ + Forest litter @ 0.25 t ha™' with 1.25 and 1.26 g
em’, 1.27and 1.25 g cm”, respectively during 2016 and 2017 while pooled data
were 1.26 and 1.26 g cm™. Whereas in case of particle density the lowest was
recorded under the treatment Poultry manure @ 1 t ha"' + Forest litter @ 0.25 t
ha' with 1.93 and 1.97 g em™, respectively while pooled data was 1.95 g cm”’
during both the years. Total porosity however, was recorded highest under the
ireatment Vermicompost @ 2 t ha' + Forest litter @ 0.25 t ha™ with 39 and 40 %
with pooled data of 39.50 % during 2016 and 2017 and lowest in Poultry manure
@ 1 t ha' + Forest litter @ 0.25 t ha™ with 33 and 34 %, respectively while

pooled data was 33.50 % during both the years.

The influence of organic matter on soil biological and physical fertility is
well known. The results concerning soil physical properties of soil health such as
WHC, infiltration rate, BD, PD and porosity revealed that there were no
significant effects of different treatment on these parameters. Such non-
significant effect was quite acceptable as physical properties of soil remain
inchanged in short course of time. Addition of organic manures can improve the
soil physical properties is a well-documented and scientifically proven fact but
any significant changes in the soil physical properties can be recorded only on

lo term A a
e application of organic manure. Here, all the treatment received organic

Sour LR s g

ces therefore, non significant result was anticipated. Similar, results were
“Ported by Anon
ph

ymous (2013). Since, there was no significant effect on the soil

Ysica 3 ;
! properties by the various treatments therefore no further comparison
45
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SUMMARY AND CONCLUSION

d experiment was conducted during the kharif season of 2016 and

A fiel

,017 at the [nstructional-cum-research farm of School of Agricultural Sciences

= rural Development, Nagaland University, Medziphema 10 study the

~Response of soybean (Glycine max L. Merill) to organic sources of nutrient”.
The expel'imeﬂt
ere were fourteen nutritional schedule treatments on one variety

al field was set up in Randomized Block Design with three

replications. Th

of soybean (JS 97-52). The response of soybean to various treatments were

evaluated with growth attributes, yield attributes and yield, nutrient content,

autrient uptake by crop.
ein and oil content in seed and available nutrients before sowing

soil physical properties before sowing and after harvest

of the crop, prot
and after harvest of the crop. The salient features of this investigation are

enumerated as under:

I. Application of Poultry manure @ 3t ha! + Forest litter @ 0.25t ha” showed
maximum plant height (32.33 and 33 cm, 65.33 and 66 cm, 71 and 71.67cm)
with pooled data as 32.67, 65.67 and 71.33 cm, respectively among the other
treatment combinations which was followed by Vermicompost @ 3t ha' +
Forest litter @ 0.25t ha™ (30.33 and 31 cm, 58 and 59 cm, 67 and 68 cm) with
pooled data of 30.67, 58.50 and 67.50 cm at 30, 60 and 90 DAS during 2016
and 2017. However, the minimum plant height was recorded in the control
plot (19.33 and 19.43 c¢m, 41 and 42 cm, 46.33 and 47.33 c¢cm) with pooled
data as 19.73, 41.50 and 46.83 cm.

2. The number of leaves plant” was significantly increased with the application
of Poultry manure @ 3t ha” + Forest litter @ 0.25t ha™. Application of
Poultry manure @ 3t ha' + Forest litter @ 0.25t ha" produced the maximum
number of |eaves (8.33 and 8.67, 37 and 38, 39 and 40.33) with pooled data as
8.50, 37.50 and 39.67, respectively at 30, 60 and 90 DAS during 2016 and

20
17 among the other nutritional schedules. While a minimum of 3.33 and
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13.67 and 15, 15.67 and 17 number of leaves with pooled data of 3.50,

3.67,

14.33
3. At 30

applic

and 16.33 was recorded in the control plot.

and 60 DAS, the number of nodules plant” were found highest with the
ation of FYM @ 3 t ha" + Forest litter @ 0.25 t ha (24.63 and 24.90,
7 and 52.73) in 2016 and 2017 while pooled data was 24.77 and 52.50

52.2
followed by Vermicompost @ 3 tha' + Forest litter @ 0.25 t ha™ (22.17 and
71.93, 49.10 and 49.87) with pooled data as 22.05 and 49.84 and the least
number of nodules plant" was recorded in control plot (9.10 and 9.47,31.23
and 31.80) with pooled data of 9.28 and 31 B

The highest nodule fresh weight and nodule dry weight was observed from
the application of FYM@ 31 ha™' + Forest litter @ 0.25 t ha™' (0.36 and 0.36
g, 0.89 and 0.89 g, 0.074 and 0.075 g, 0.21 and 0.21 g) with pooled data as
0.36 and 0.89 g, 0.074 and 0.21 g at 30 and 60 DAS during 2016 and 2017 as

compared to the other nutritional schedule. Significantly least weight was

recorded in the control plot.

5. In case of dry matter production at 30 and 60 DAS, application of Poultry

manure @ 3t ha' + Forest litter @ 0.25t ha™' recorded the highest plant

biomass (2.07 and 2.08 g, 32.40 and 32.53 g) with pooled data as 2.07 and

g 2016 and 2017 and it was followed by
application of Vermicompost @ 3t ha” + Forest litter @ 0.25t ha' and FYM
@ 2tha™ + Forest litter @ 0.25t ha™'. The control plot at 30 and 60 DAS (1.17
and 121 g, 17.43 and 17.57 g) with pooled data as 1.19 and 17.50 g was
found to produce the least plant biomass.

6. In case of yield attributes, the number of seeds pod‘l was not signific
affected by any of the treatment applied. Both pods plant” and filled pods
plant” was recorded maximum under treatment Poultry manure @ 3 t ha™' +

1 (48.03 and 48.63, 44.27 and 44.73) in the year 2016

hich was followed by

32.47 g, respectively durin

antly

Forest litter @ 0.25 t ha

and 2017 while pooled data werc 4833 and 44.50 w
@ 0.25 tha™ (46.80 and 47.13, 42.67

Vermicompost @ 3 t ha + Forest litter
The minimum pods plant’

and 42 .83) with the pooled data of 46.97 and 42.75.
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I and filled pods plant™ was recorded in the Control plot (35.23 and 36
12.03 and 33.07) during both the yea

33.00.

- Qeed yield was recorded signiﬁcantly

50,
s while pooled data were 35.87 and

the highest under the treatment Poultry
manure @ 3 t ha™ + Forest litter @ 0.25 t ha' (1777 and 1784 kg ha™') while
pooled data was 1780.7 kg ha™ during 2016 and 2017 It was followed by the
application of Vermicompost @ 3 tha™ + Forest litter @ 0.25 t ha™ (1658 and
1681 kg ha™) and Poultry manure @ 2 tha + Forest litter @ 0.25 t ha™' (1556

and 1567.7 kg ha"' while pooled data were 1669.8 and 1561.8 kg ha.
Whereas, the minimum seed yield was recorded under the Control plot
(1121.3 and 1152 kg ha™) while pooled data was 1136.7 kg ha™' during 2016
and 2017, respectively.

Stover yield was recorded significantly highest under the treatment Poultry
manure @ 3 tha™ + Forest litter @ 0.25 t ha (2277 and 2288.7 kg ha™) while
pooled data was 2176.8 kg ha™ during 2016 and 2017 and followed by the
application of Vermicompost @ 3 t ha™ + Forest litter @ 0.25 t ha' (2158.3
and 2195.3 kg ha™) and Poultry manure @ 2 t ha™ + Forest litter @ 0.25 t ha'"
(2056 and 2068.7 kg ha™), while pooled data were 2176.8 and 2062.3 kg ha™'.
Whereas, the minimum stover yield was recorded under the Control plot
(1621.3 and 1644.7 kg ha™") while pooled data was 1633 kg ha™', respectively.
The highest biological yield (4054 and 4073 kg ha™) was recorded under the
treatment Poultry manure @ 3 t ha'' + Forest litter @ 0.25 t ha  with pooled
data as 4063.5 kg ha™' during 2016 and 2017, respectively. It was followed by
the application of Vermicompost @ 3 t ha' + Forest litter @ 0.25 t ha™
(3816.7 and 3876.7 kg ha™) and Poultry manure @ 2 t ha™' + Forest litter @
0.25 t ha" (3612 and 3656.3 kg ha),while pooled data were 3846.7 and
36342 kg ha', respectively. Whereas, the minimum biological yield was
*ecorded under the control plot (2742.7 and 2793 kg ha™) with pooled data as
2767.8 kg ha! during 2016 and 2017, respectively.

50
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0. Seed index was found to be highest under the treatment Vermicompost @ 3 t
pa”! + Forest litter @ 0.25 t ha™ (10.94 and 10.97 %) during 2016 and 2017,
reg,pec;tively while pooled data was 10.95 %. Whereas. harvest index was
found to be highest in the case of Poultry manure @ 3 t ha™ + Forest litter @
0.25 t ha” with 43.29 and 43.27 % during 2016 and 2017, respectively while
pooled data was 43.28 %. However, both in seed index and harvest index the
differences were not found significant.

11.N, P, K & S content in seed had shown significant difference among various
treatments. However, only N & K content in seed was found out to be
significant. Whereas, P and S were found to be significantly not affected by
any of the treatments. However, the maximum N, P, K and S content in seed
was recorded under the treatment Poultry manure @ 3 t ha' + Forest litter @
0.25tha” (5.46 and 5.47 %, 0.39 and 0.39 %, 1.51 and 1.52 %, 0.29 and 0.29
%) during 2016 and 2017 with pooled data as 5.39, 037, 1.50 and 0.27 %,
respectively. The minimum N, P, K & S content in seed was recorded in the
control plot (4.72 and 5.07 %, 0.30 and 0.26 %, 1.26 and 1.26 %, 0.18 and
0.18 %) with pooled data as 4.89, 0.28, 1.26 and 0.18 % during 2016 and
2017, respectively.

12.In the case of nutrient content in stover, the maximum N, P, K & S content
was recorded under the treatment Poultry manure @ 3 t ha' + Forest litter @
0.25 tha™” (1.38 and 1.38 %, 0.20 and 0.21 %, 2.08 and 2.10 %, 0.32 and 0.32
%) during 2016 and 2017, respectively with pooled data as 1.38, 0.21, 2.09
and 0.32 %, Whereas, the minimum N, P, K & S content in stover was
recorded in the control plot (1.20 and 1.20 %, 0.13 and 0.13 %, 1.77 and 1.78
%, 0.23 and 0.23 %) with pooled data as 1.20, 0.13, 1.77 and 0.23 % during
2016 and 2017, respectively. However, P and S were found to be significantly

Not affected by any of the treatments.

13.Protein angd oil content was recorded highest under the treatment Poultry
Manure @ 3 t ha + Forest litter @ 0.25 t ha™' (39.47 and 39.57 %, 17.80 and
17.83 o) during 2016 and 2017, while pooled data were 39.52 and 17.82 %,
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rcspcc.tivc:ly. It was followed by the application of Poultry

, Forest litter @ 0.25 t ha' (37.80 and 38.87 "
pooled data as 38.33 and 17.43 9o,

manure (@ 2t ha'
» 17.40 and 17.47 % ) with

Whereas, the minimum protein and oil

content was recorded under the control plot (35.80 and 35.90 %, 15.83 and

15.87 %), with pooled data as 35.85 and 15.85 o,

14, The maximum N, P, K & S uptake in seed and stover was recorded under the
treatment Poultry manure @ 3 t ha™ + Forest litter @ 0.25 { ha" (145.9 and
1462 kg ha™', 16.57 and 16.67 kg ha™, 50.4 and 50.6 kg ha''. 15.8 and 15.8 kg
ha') during 2016 and 2017, while pooled data were 146.1, 16.62, 50.5 and
158 kg ha’, respectively and was followed by the application of
Vermicompost @ 3 t ha™ + Forest litter @ 0.25 t ha™ (142.7 and 143.0 kg ha
', 15.70 and 15.65 kg ha™', 49.5 and 49.6 kg ha”', 14.9 and 15.0 kg ha™),
respectively while pooled data were 142.9, 15.65. 49.6 and 15 kg ha'.
Whereas, the minimum N, P, K & S uptake in seed and stover was recorded in
the control plot (123.3 and 124.3 kg ha™', 12.34 and 12.40 kg ha™', 40.7 and
409 kg ha™, 10.2 and 10.4 kg ha') with pooled data as 123.8, 12.37, 40.8,
10.3 kg ha’', respectively during 2016 and 2017. Whereas, in the case of
uptake in seed and stover P and S were found to be significantly not affected
by any of the treatments.

15. Available soil nutrient status after harvest of the crop was found to be
significant in the case of N and K. However, in the case of available P and S,
it was found non significant. The maximum available N, P & S in the soil
after harvest was recorded under the treatment Poultry manure @ 3 t ha' +
Forest litter @) 0.25 t ha™' (220 and 220.7 kg ha™', 22.57 and 22.77 kg ha™',
19.30 and 19.37 kg ha™) during 2016 and 2017 while pooled data were 220.3,
22.67 and 19.33 kg ha™', respectively which was followed by the application
ofVennicompost @3t ha! + Forest litter @0.251 ha™ (217.7 and 218 kg ha’
L2220 and 22.30 kg ha™', 18.93 and 19 kg ha™') with pooled data as 217.8,
2225 and 18.97 kg ha™, respectively. Whereas, the maximum available K in

Soil after haryest of the crop was found in the treatment Vermicompost @ 3 t
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o Forest litter @ 025t ha' (134 and 134.3 kg ha'), during 2016 and

2017 while pooled data was 134.2 kg ha’', respectively which was followed

by the ap
mum available N. P. K & S in soil after harvest was recorded in the

lot (191.3 and 192 kg ha™', 15.05 and 15.17 kg ha™', 118 and 131.7 kg

plication of Vermicompost @ 2 t ha”' + Forest litter @ 0.25 t ha.

The mini

control p
ha’, 15.57 and 15.60 kg ha') with pooled data as 191.7. 15.11, 124.8 and

15.58 kg ha™. respectively during 2016 and 2017.
16. Soil pH after harvest was recorded highest under the treatment Pig manure @
| t ha”* + Forest litter @ 0.25 t ha™ (5.83 and 5.87) in 2016 and 2017 with
pooled data as 585 and the lowest was recorded under the treatment Forest

litter @ 0.5 t ha" (5.47 and 5.53) with pooled data of 5.50. Highest organic

carbon
manure @ 3 t ha™ + Forest litter @ 0.25 t ha™' (1.14 and 1.20 %) in 2016 and

2017 with pooled data as 1.17 94 and the lowest was recorded in the control

plot (0.88 and 0.85 %) with pooled data of 0.87 %. The difference was

in the soil after harvest was recorded under the treatment Poultry

however, not found significant in both soil pH and organic carbon.

17. 1t was found out that physical status of the soil viz. water holding capacity.
infiltration rate, bulk density, particle density and porosity after harvest
recorded non significant and was not affected by any of the given treatment.

18. In the case of nitrogen balance in soil, all the other treatments recorded a loss
in the soil nitrogen except for the plots which were treated with Poultry
manure @ 3 t ha” + Forest litter @ 0.25 t ha' (5.03 kg ha™') and Poultry
manure @ 2 t ha” + Forest litter @ 0.25 t ha (1.03 kg ha™) which recorded a
positive amount.

19. Phosphorus balance in soil showed that there was an increased in its content
after harvest except for control plot which resulted negative. The actual
difference between the initial and the final was recorded to be maximum with
the application of Poultry manure @ 3 t ha + Forest litter @ 0.25 t ha™' (5.97

kg ha-l) which : : -1 .
ich was followed by Vermicompost @ 2 t ha” + Forest litter (@

53
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025tha’ (5.55ke ha™') and Poultry manure @ 2 t ha' + Forest litter @ 0.25 t

ha™ (5.17 k8 ha™'), respectively.
20.P01355i“m balance in soil after harvest was recorded highest in the treatment
Vermicompost @3t ha™' + Forest litter @ 0.25 t ha™' (7.97 kg ha'). It was
followed by Vermicompost @ 2 t ha” + Forest litter @ 0.25 t ha'(5.11 kg ha’
'y and Poultry manure @ 3 t ha™ + Forest litter @ 0.25 t ha™ (4.63 kg ha)
and nega’uve balance were recorded in the treatments viz .control, forest litter
@ 0.5 tha . FYM@ 1l and 2t ha” + Forest litter @ 0.25 t ha™', Pig manure @

' and Vermicompost @ It ha™ +

l]and 2t ha’' + Forest litter @ 0.25 t ha’
Forest litter @ 0.25 t ha''. According to the balance sheet the highest loss of K

was recorded in control plot (-8.03 kg ha™).

CONCLUSION

The findings of the present investigation revealed that among the fourteen
organic schedules on nutrient management in soybean, application of Poultry
manure (@ 3t ha' + Forest litter @ 0.25 t ha outperformed the performance of
the remaining organic schedules in respect of growth, yield and yield attributes as

well as quality attributes without compromising the nutrient status in soil and

plant.
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