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Abstract

To find out the best organic manure for using of System of Rice Intensification (SRI) method is an
important tool to obtain high growth and yield of rice under Citrus based agroforestry system in Kharif
season. Planting in college of Forestry SHUATS Allahabad UP India, an experiment was carried out in
kharif seasons of 2017 in RBD design with three replications nine treatments. The results revealed that
SRI recorded significantly higher values for all growth parameters, plant height cm, No of tillers hill2,
leaf area index, flag leaf length cm, and Dry weight gm, was significantly After harvesting time The
result recorded the higher Gross return (C ha-1) 87.092, Cost of cultivation (O ha-') 56.390, Net return
(0 ha-1) 30.701, and Benefit cost ratio (B.C. ratio). 1:5.4 was in the treatment Ts 75% (RDN through
FYM+ 25% RDN through PM), significantly. Rice under Citrus based agroforestry system, respectively.

Keywords: Rice, organic manure, FYM, poultry manure, vermicompost, SRI method citrus.

Introduction

Agroforestry is the combination of agriculture and silviculture in one system where the species
changes between perennials, annuals and utilization of, for example green manure, coppicing,
diverging crop rotation, mulching, contour hedgerows or alley cropping. In agroforestry
systems complementarily between the components is crucial to its success, and avoiding
competition between different crops and trees are therefore one of the important factors to take
into account when choosing species. This means that every agroforestry system must be
adapted to the specific environment and socio-economic context (Nair, 1993) 2. Defined
Agroforestry as the deliberate growing of wood perennials on the same unit of land as
agricultural crops and /or animals, either in some form of spatial mixture or sequence. He also
mentioned that there must be a significant interaction (positive and / or negative) between the
woody and non woody component of the system, either ecologically and / or economically.
The Agroforestry farmers allocated more land to agricultural crops relative to forest crops in
the ratio 4:1. Various levels of agricultural and forest crop combinations to reduce risk were
made. Risk adverse farmers plant more forest crops on their Agroforestry farms. Citrus:
(Citrus Auriculum) Citrus belong to family Rutaceae, it is a native of central Nagpur. It has
been introduced much in South and Southeast Asia, Africa, South America and the Caribbean.
It occurs mostly in lowland dry to humid tropics (600-1700mm annual rainfall) on normal
soils but not waterlogged sites. (Donatus Ebere okwu, 2008). Citrus is mainly grown in arid
irrigated and sub-mountain zone of Punjab. Due to higher juice content and better price it has
becomes very popular among the farmers

Rice (Oryza sativa L.) Among cereal crops, rice (Oryza sativa L.), belongs to the family
Gramineae, is a major source of food after wheat for more than 2.7 billion people on a daily
basis. It is the most important crop of India and second most important crop of the world. It is
planted on about one-tenth of the earth’s arable land and is the single largest source of food
energy to half of humanity particularly in Asia where rice is the staple food. Major growing
states in the country are WB, AP, CH, TN, KR, Assam, MS, Orissa, PB and GJ. Rice
consumes 70% of water used in Agriculture; hence judicious use of water for rice production
in a sustainable manner has become prime importance. Cereals are the member of grasses,
which belong to family Gramineae (Poaceae) cultivated for edible components of their grain
composed of the endosperm, germ and bran and they are particularly important to humans
because of their role as staple food crops in many regions of the world.
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In their natural form, they are rich source of carbohydrates,
protein, vitamins, minerals and fats. Approximately 50% of
the world's calories are provided by rice, wheat and maize.
India shares the world’s 21.6% rice production and accounts
for 40% of the food grain production (Singh and Singh, 2011)
171 in India.

SRI Method of Rice: SRI production and raises the
productivity of land, labour, water and capital through
different practices. Under SRI technique seedlings of the age
11-12 days have been transplanted at the spacing of 25 x 25
cm. For one hectare of transplanting 1/5th of seed rate is
required compared to traditional system of rice cultivation.
That means, instead of 25 kg/ha under traditional cultivation,
it requires only 5 kg/ha seeds under SRI. Not only that, but
instead of flooding the paddy field, soil should be kept moist
during vegetative phase under SRI and only at later stages
from panicle initiation till physiological maturity 5 cm water
height should be maintained. Under SRI methodology is of
interest, because of its potential to achieve higher yield at
lower cost of production along with saving of 40% water (Rao
et al., 2005; Anon, 2009). An integrated nutrient management
plays a vital role in sustaining both the soil health and crop
production on long term basis (Mamtameena et al., 2014) @],
The integrated nutrient management primarily relates to
combined application of different sources of plant nutrient
(organic and inorganic) for sustainable crop production
without degrading the natural resource on long term basis.
Application of organic manure viz., FYM, vermicompost,
poultry manure and castor cake may serve as source of macro
and micro nutrients as well as aggregating agent. Tzudir and
Ghosh (2014) opined that the integration of organic and
inorganic sources of nitrogen provides an approach for
feeding rice plant with nutrients as and when needed. This
may lead to considerably improved rice yields by minimizing
nutrient losses to the environment and managing the nutrient
supply, and thereby, result in high nitrogen use efficiency
(Kumar and Yadav, et al 2008. Recent field experiments have
demonstrated that integrated use of nutrients may lead to
significant increase in crop yields, while substantially
reducing nutrient losses (Ghosh, et al 2015).

Material and Methods

Experimental site The field experiment was conducted
during Kharif season of 2017 at the Dept of Agroforestry,
forest nursery of college of Forestry Sam Higginbottom
University of Agriculture, Technology and Sciences,
Allahabad UP.

Soil analysis Soil samples were collected randomly from 15-
30 cm depth within each 10 m interval at the three
physiographic positions of the experimental field prior to
sowing and after harvest of the crop. Soil samples were air-
dried, gently ground and passed through 2 mm sieve. The
Sand 51.40), Silt 16.3,clay 29.57 textural class sandy loam
Methods employed International Pipette Method (Piper, 1950)
The soil organic matter was estimated by “Hydrochloric and
Oxidation Method” as suggested by “Walkley and Black,
1965). The p" of the soil was determined by Glass electrode
p" method. The results of the soil analysis were presented
Chemical composition of soil in Citruse field Organic carbon
(%) 0.69%, Total Nitrogen (N) kg ha* 53 kg ha't. Phosphorus
(P) kg ha* 28.7 kg ha*.Potassium (K) kg ha* 23 kg ha.Soil
pH (1:2 soil water suspension w/v) 8.1. Methods employed
Glass electrode p" method Walkey and Black Method
(Walkey and Black, 1965)

Treatment details and field layout

The field experiment was laid out in RBD randomized block
design with three replications. The experiment comprised 9
treatment combinations consisting of three levels of Organic
manure (FYM 10 t/ha, PM2t/h, VC5t/h). Rice variety NDR
3112 was grown within the alleys of 10 year old Citrus
(Citrus Auriculum) plantation. The citrus trees were planted at
a spacing of 4 x 4 m. Rice was transplanting at 25X25cm
between the spacing the plants between the Citrus trees. There
were a total of 9 rows of Rice within the alley of two rows of
citrus The gross area 193.6 and net plot area 108 size was 2 X
2 m respectively. The distance between the citrus and Rice
row was 1 m on both sides.

Cultural practices and observations

Organic manure were applied as per treatments 5 days before
sowing respectively. FYM 10t/h vermicompost 5 t/h, and
poultry manure 5 t/h elemental respectively. The
recommended dose 120N, 60P, 60K. The organic manure was
applying the furrows at 5 cm below the seedling depth before
sowing at the recommended seed rate Rice was 5 to 6 kg/ha
and at 2.5 cm soil depth. The seeds were covered with the soil
from the other side of furrow. Eleven days after Transplanting
(DAT) was done to maintain the desired plant population.
Periodic hand weeding was done as and when needed. Rice
was harvested from each plot when 95 per cent of panicles
turned brownish-yellow and started harvesting after drying.
The border rows were harvested and kept aside and the yield
was measured by manually harvesting the net plot area. Grain
and stalk yields were recorded after proper sun-drying and
tagged in bundles. Each bundle was weighed, threshed and
cleaned separately and seed yield per plot was calculated from
net plot. Grain and straw yields were recorded separately.
Moisture in the seed was 10 per cent at the time of harvesting.
Randomly selected ten plants were taken from each plot for
agronomic observations of yield and yield parameters. Test
weight of 1000 seeds from each plot was recorded with the
seed yield.

Results and Discussion

Significantly higher values of Growth and Yield parameters in
2017 under citrus were obtained the Vermicompost 5 t/h.
FYM (Farm Yard Manure) 10 t/h and Poultry manure 5 t/h in
comparison to T1: 100% RDN through Vermicompost.
T2:75% RDN through vermicompost + 25% RDN through
FYM. T3:50% RDN VM+ 25% RDN FYM + 25% RDN
through PM. T4:100% RDN through FYM. T5: 75% RDN
through FYM+ 25% RDN through PM. T6:50% RDN
through FYM + 25% RDN PM + 25% RDN through VC.
T7:100% RDN through Poultry manure. T8:75% RDN
through Poultry manure + 25% RDN through VC T9:50%
RDN through PM + 25% RDN VC + 25% RDN through
FYM.

Growth Parameters

Plant height (cm): Significantly taller plant height of At 60
DAT interval, the highest plant height (90.93 cm) was
observed in treatment (Ts 75% RDN through FYM+ 25%
RDN through PM) Significant whereas, at 120DAT interval,
highest plant height (119.53 cm) was observed in treatment
(Ts 75% RDN through FYM+ 25% RDN through PM)
whereas, plant height was significant. (Table 1). Plant height
increased and. Number of tillers hill"*: Significantly tiller of at
60DAT interval, highest Number of tillers hill* (10.33cm)
was observed in treatment (Ts 75% RDN through FYM+ 25%
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RDN through PM), at 90DAT interval, highest Number of
tillers hill’* (25.00 cm) was observed in treatment (Ts 75%
RDN through FYM+ 25% RDN through PM) Number of
tillers hill"* was significant. (Table 1). Number of tillers hill-
increased and. leaf (flag) length (cm) Significantly taller At
60 DAT interval, the highest leaf flag length (54.06 cm) was
observed in treatment (Ts 75% RDN through FYM+ 25%
RDN through PM) whereas, at 120DAT interval, highest leaf
flag length (72.73 cm) was observed in treatment (Ts 75%
RDN through FYM+ 25% RDN through PM) Leaf flag length
was significant. (Tablel). Leaf flag length (cm) increased and.
Plant dry weight (g hill’Y) Significantly taller At 60 DAT
interval, the highest Plant dry weight (47.90gm hillt) was
observed in treatment (Ts 75% RDN through FYM+ 25%
RDN through PM) whereas, at 120DAT interval, highest
Plant dry weight (137.60gm hill"Y) was observed in treatment
(Ts 75% RDN through FYM+ 25% RDN through PM) Plant
dry weight (g hill-1)was significant. (Tablel). Plant dry
weight (g hill-1) increased. and, Leaf Area Index (LAl)

Significantly taller At 60 DAT interval, the highest Leaf Area
Index (LAI) (7.93 cm) was observed in treatment (Ts 75%
RDN through FYM+ 25% RDN through PM) whereas, at
120DAT interval, highest Leaf Area Index (14.20 cm) was
observed in (Ts 75% RDN through FYM+ 25% RDN through
PM) Leaf Area Index was significant. (Tablel). Leaf Area
Index (LAI) increased respectively

Generally in treatments with SRl method of transplanting
component, which may have allowed greater potential for
increase rooting. Further, due to shade plant height, no tillers,
leaf length, dry weight and leaf area during the initial growth
stages, the stimulating effect on shade but increased soil
moister may have caused more soil moisture elongation and
increased These findings corroborate with Dhananchezhiya
(2013) B! Chaudhary (2014) Bl subashbabu (2015). This
parameter is of importance, perhaps due to the fact that SRI
organic rice is getting acclimatized to under citrus based
agroforestry system

Table 1: Application of Organic manure for Growth and Yield of Rice using SRI) method under Citrus based agroforestry system Growth
parameters of Kharif rice data of 2017

Plant Height Number of leaf length (cm) Plant dry weight Leaf Area
Treatment Treatment Combinations (cm) tillers hill-1 9 (g hill-1) Index (LAI)
60DAT | 120DAT | 60DAT | 120DAT | 60DAT |[120DAT | 60DAT | 120DAT | 60DAT | 120DAT
T, 100% RDN through VVermicompost. 83.40 118.33 9.86 20.26 47.40 | 66.53 44.40 135.33 7.86 13.60
75% RDN through vermicompost +
T, 250 RDN through FYM. 88.20 118.00 9.26 20.20 39.20 | 67.46 | 43.70 | 129.06 7.26 13.00
50% RDN VM+ 25% RDN FYM +
Ts 25% RDN through PM. 85.60 115.60 9.13 22.60 47.73 72.53 46.26 132.06 7.80 13.66
T, 100% RDN through FYM. 77.27 116.53 9.66 24.93 44.46 66.06 45.53 124.66 7.13 12.40
0, 0,

T, | /°%RDN t%‘igggfm” 25%RON | 9093 | 11053 | 1033 | 2500 | 5406 | 7273 | 47.90 | 13760 | 793 | 14.20
50% RDN through FYM + 25% RDN

Te PM + 25% RDN through V/C. 85.47 117.53 10.20 22.66 46.53 72.46 44.90 122.66 7.13 11.73

T, 100% RDN through Poultry manure. | 77.07 114.73 7.33 19.00 36.00 | 63.50 39.80 | 121.73 6.06 10.13
75% RDN through Poultry manure +

Ts 25% RDN through V/C. 81.67 119.33 9.33 22.60 3446 | 7246 | 43.80 | 126.13 7.80 13.06
50% RDN through PM + 25% RDN

Ty \/C + 25% RDN through FYM. 84.60 117.73 8.00 22.60 46.40 66.40 44.73 129.00 7.93 11.80

F test S S S S S S S S S S
C.D. (0.05%) 8.462 2.441 1.15 1.21 458 1.78 2.24 1.32 1.10 2.22
S Ed(z) 1.82 0.64 0.34 0.34 1.27 0.60 0.79 0.40 0.36 0.92

NOTE: VC: Vermicompost FYM: Farm Yard Manure- PM: Poultry manure - RDN: Recommended dose of nitrogen (100% = 120 kg ha-1)

DAT: Days After Transplanting S: Significant SN: Non-significant

Table 2: Application of Organic manure for Growth and Yield of Rice using SRI) method under Citrus based agroforestry system Economic
analysis of Kharif rice data of 2017

Gross return | Cost of cultivation | Net return | Benefit
Treatment Combinations (0 ha-1) (T ha-1) (0 ha-1) | cost ratio
After harvesting After harvesting
Ta 100% RDN through Vermicompost. 52.936 37.833 15.102 1:3.9
T2 75% RDN through vermicompost + 25% RDN through FYM. 66.400 52.111 14.288 1:2.7
T3 50% RDN VM+ 25% RDN FYM + 25% RDN through PM. 68.271 51.238 17.031 1:3.3
Ty 100% RDN through FYM. 78.190 52.958 25.231 1:47
Ts 75% RDN through FYM+ 25% RDN through PM. 87.092 56.390 30.701 1:54
Ts | 50% RDN through FYM + 25% RDN PM + 25% RDN through VC. 54.958 38.446 16.511 1:4.2
T7 100% RDN through Poultry manure. 56.950 37.273 19.678 1:5.2
Ts 75% RDN through Poultry manure + 25% RDN through VC. 51.280 36.752 14.527 1:3.9
To | 50% RDN through PM + 25% RDN VC + 25% RDN through FYM. 59.150 39.745 19.404 1:4.8
Economic analysis return was significant. Net return significantly taller At
Cost of cultivation significantly taller At harvesting time the harvesting time the highest Net return ((/hal) [

highest Cost of cultivation ([J/hal) = 56.390.10/ha.was
observed in treatment (Ts 75% RDN through FYM+ 25%
RDN through PM.) Cost of cultivation was significant. Gross
return Significantly taller At harvesting time the highest Gross
return (C/ha) [0 87.092.00 /ha.was observed in treatment
(Ts 75% RDN through FYM+ 25% RDN through PM.), Gross

30.701.00/hat.was observed in treatment (Ts 75% RDN
through FYM+ 25% RDN through PM.), Net return was
significant. B.C. ratio significantly taller At harvesting time
the highest Benefit cost ratio (B.C. ratio). 1:5.4 was observed
in treatment (Ts 75% RDN through FYM+ 25% RDN through
PM.), B.C. ratio) was significant.
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Generally in treatments with SRI method of Economic
component, which may have allowed greater potential for
increased economicas. Further, due to shade Cost of
cultivation. Gross return Net return B.C. ratio during the
initial Economic analysis Attributes, the stimulating effect on
shade but increased soil moister may have caused more soil
moisture elongation and increased These findings corroborate
with Mamtameena (2014) ©! Leelarani (2012), Sureshkumar
(2016) chaudhary (2014) Bl Amarsingh (2014). This
parameter is of importance, perhaps due to the fact that SRI
organic rice is getting acclimatized to under citrus based
agroforestry system see (table no 2)

Conclusion: From the above experiment results, it can be
concluded that the maximum growth parameters significant
and Economics significant The result recorded the higher
Gross return (CJ ha-1) 87.092, Cost of cultivation (T ha-1)
56.390, Net return ([0 ha-1) 30.701, and Benefit cost ratio
(B.C. ratio). 1:5.4 was in the treatment Ts 75% RDN through
FYM+ 25% RDN through PM.), significantly. Rice under
Citrus based agroforestry system, respectively.
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