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ABSTRACT

Field experiments were conducted at farmer’s field kuttalam during rabi and summer season of 2012-13 and 2013-14
to study the residual effect of organics and fertilizer nitrogen on growth, yield attributes and yield in rice-black gram
cropping sequence in sandy clay loam soil. The treatments consisted of the residual effect of organics viz., composted
coir pith (CCP), green manures (GM), sugarcane trash compost (STC), vermicompost (VC), poultry manure (PM) and
FYM applied (100% N) and combination of above residual organics with urea @ 50% N besides 100% RDN as urea and
control in rice crop. Residual effect of organics and fertilizer nitrogen were studied in rice fallow blackgram in two
years. The pooled data of results revealed that application of residual organics alone or fertilizer nitrogen alone or both
significantly increased the growth and yield of rice and black gram. The highest growth parameters viz., plant height
(93.4cm), no. of tillers/hill (12.33), LAI (4.21), chlorophyll content (2.86 mg 100 g), and yield attributes viz., number of
panicles m? (213.3), number of grains/panicle (107.7) and panicle length (20.0 cm) were recorded in residual poultry
manure + fertilizer N (100%) in rice. The highest grain (4637.0 kg ha!) and straw yield (5871.0 kg hal) were registered
in residual poultry manure + fertilizer N (100%) in rice in both years. The highest yield attributes viz., number of
clusters/plant (7.69), number of pods/plant (30.00), number of seeds/pod (5.57) were recorded in residual poultry
manure and fertilizer N in rice fallow black gram in both years. Application of residual poultry manure and fertilizer N
were registered highest grain (311.2 kg ha) and haulm yield (1743.6 kg ha) in rice fallow blackgram in two years.
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Rice (Oryza sativa L.) is one of the most important
food crops of India in terms of production and consumers
choice. India produces rice of about 111.01 million tonnes in
2017-18 accounting for 22. 81% of production in that year.
Rice is an important staple food crop which provides 60-70%
of body calories intake of the consumers [1]. Nitrogen is
commonly the most limiting nutrient for crop production in
the major world’s agricultural areas and therefore adoption of
good N management strategies often results in large economic
benefits to farmers. Rice-pulse is the predominant cropping
system of major rice growing areas of Tamil Nadu. The
cropping sequence of rice-pulse is practically feasible,
economical and water saving approach for sustaining soil
fertility and rice productivity. Increased use of organic
fertilizers in crop production deteoriate soil health and causes
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health hazard in humans [2]. Organic manures leaves behind
sufficient residual effect for the sequence [3]. Currently the
emphasis has been shifted from individual crop to cropping
system as a whole the response of the component crop in the
cropping system are influenced by the previous crops [4]. The
available nutrients in organic manures are not fully accessible
to the crops in the current season [5]. Organic manures besides
providing nutrients to the existing crop usually leaves a
considerable residual nutrient on the subsequent crops in the
cropping system. Awareness about crop quality and soil health
increased attention of people towards organic farming [6].
Integrated nutrient management practice helps to increase
efficiency of applied and native nutrients improve soil health
economize the fertilizer use and decrease nutrient loss [7].
Keeping this view, the current investigation was carried out to
study relative profitability of rice and black gram with
different residual effect of organics and fertilizer nitrogen on
growth, yield attributes and yield in rice-black gram cropping
sequence in sandy clay loam soil.

MATERIALS AND METHODS

Field experiments were conducted in farmers field at
Kuttalam for two years (2012-13) and 2013-14) to study the
residual effect of organics and fertilizer N on growth, yield
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attributes and yield in rice-pulse cropping system. The texture
of the soil was sandy clay loam (Padugai series-Typic
Ustifluvents). The trials were conducted during rabi season
(2012 & 2013) and summer rice fallow black gram (2013 &
2014). The experiments were laid out in randomized block
design with fourteen treatments replicated thrice. The test rice
variety was ADT 38. The treatment structure was T1- Absolute
control, T,- composted coir pith (CCP-100%N), Green
manure (GM-100% N), T Sugarcane trash compost (STC-
100%N), Ts- Vermicompost (VC-100% N), Te- Poultry
manure (100% N), T+- farm yard manure (FYM-100% N), Ts-
CCP (50% N) + Urea (100% N), To- GM (50% N) + Urea
(100% N), T1o- STC (50% N) + Urea (100% N), Ti;- VC
(50% N) + Urea (100% N), T12- PM (50% N) + Urea (100%
N), Ti- FYM (50% N) + Urea (100% N), Tis- RDF
(150:50:50 N, P;0s, KO kg ha?). In rabi rice all the
treatments received recommended dose of 50 kg P,Os ha* and
50 kg K0 ha! except control. In rabi rice no organics were
applied to study the residual effect but 100%N (RDF) were
applied from Ts-T1s. The experimental soil was sandy clay
loam in texture, pH- 6.80, 6.79, EC- (0.32, 0.31) dSm<,
CaCOs- (1.56, 1.54%), organic carbon (6.09, 6.10 g kg™),
available nitrogen (224.1, 226.2 kg ha?), available P (14.3,
14.1 kg ha'), available K (341.5, 345.7 kg ha'). The chemical
properties of soil viz., Organic carbon by [8], Available
nitrogen [9], Available P [10] were estimated by using

standard procedures. After harvesting of first rice crop the
field was prepared with fine tilth with spade without
disturbing individual plots. The growth parameters viz., plant
height, no. of tillers/hill, LAl (leaf area index) chlorophyll
content, yield attributes viz., number of panicles m?, number
of grains/panicle, panicle length were recorded. The grain and
straw yield were registered for two years in rabi rice.

Residual effect of organics and fertilizer N were studied
in rice fallow Black gram (ADT 3) with available soil
moisture in soil without disturbing layout for two years (2013
& 2014). Foliar spray of 2% DAP was applied to all
treatments except control at 45 DAS. The yield components
viz., number of clusters/plant, number of pods/plant, number
of seeds/pod were recorded for two years. Seed and haulm
yield were recorded for two years in sandy clay loam soil. All
the data were pooled for two years and given in results and
tables.

RESULTS AND DISCUSSION

Residual effect of organics and direct effect of fertilizer
nitrogen in rabi rice
Growth parameters and yield attributes

Application of residual organics alone or fertilizer N
alone or both significantly improved the growth parameters,
yield attributes in rabi rice (Table 1-2).

Table 1 Residual effect of organics and direct effect of fertilizer N on growth parameters in rabi rice in sandy clay loam soil
(Pooled data for two years)

Treatments Plant height o of tillers/hill LAl Chiorophyll content
(cm) (mg 100 g
Ti1: Absolute control 72.1 6.22 3.23 2.19
T2: CCP-100% N 75.8 6.92 3.76 2.29
Ts: GM-100% N 74.0 6.61 3.71 2.26
T4 CCT-100% N 76.6 7.59 3.79 2.33
Ts: VC- 100% N 79.5 8.32 3.86 2.41
Te: PM-100% N 81.1 8.73 3.91 2.43
T7: FYM- 100% N 78.0 7.98 3.82 2.38
Ts: CCP (50%) + Urea (100% N) 86.0 9.89 4.00 2.53
To: GM (50%) + Urea (100% N) 83.6 8.87 3.95 2.46
Tio: CST (50%) + Urea (100% N) 89.4 10.31 4.04 2.60
Ti1: VC (50%) + Urea (100% N) 93.0 11.90 4.16 2.75
T12: PM (50%) + Urea (100% N) 934 12.33 4.21 2.86
Ti3: FYM- (50%) + Urea (100% N) 90.5 11.54 411 2.38
T1s: RDF (120:38:38kg ha'?) 91.6 10.77 4.08 2.64
CD @ 5% 0.43 0.05 0.04 0.05
The highest growth parameters, yield attributes were physical properties viz., bulk density, infiltration rate,

recorded in combined treatments than in organics alone or
fertilizer N alone. The highest growth parameters viz., plant
height (93.4cm), no. of tillers/hill (12.33), LAl (4.21),
chlorophyll content (2.86 mg 100 g?), and yield attributes
viz., number of panicles m?(213.3), number of grains / panicle
(107.7) and panicle length (20.0 cm) were recorded in residual
poultry manure + fertilizer N (T12) in sandy clay loam soil.
Lower number of tillers and LAl was observed in control plot.
Increase in the growth of rice by application of residual PM
might be due to the presence of uric acids that hastens the
release of nutrients from poultry manure which could have
attributed to steadier and greater root development greater
response of the crop to available nutrients and rapid
conversion of synthesized photosynthates into protein to form
more protoplasm thus increasing the number and size of the
cell which might have increased the number of tillers and the
leaf area index [11]. This may be due to the improved soil

hydraulic conductivity by the poultry manure there by the soil
health favoured the better growth attributes [12]. This may be
due to higher concentration of macro and micronutrients, their
slow decomposition, results in more carry over effect in
subsequent rice crop [13]. Among the organic alone the
highest growth parameters viz., plant height (81.1cm), number
of tillers/hill (8.73), LAI (3.91), chlorophyll content (2.43 mg
100 g') and yield attributes viz., number of panicles m?
(189.2), number of grains/panicle (94.0) and panicle length
(16.6 cm) were recorded in residual poultry manure (Te)
which was followed by residual vermicompost alone in rabi
rice. This may be ascribed to presence of large amounts of
nutrients in soluble form for a quite longer period by not
allowing the entire soluble form into solution to come in
contact with soil and other inorganic constituents thereby
minimizing fixation and resulted in higher growth and yield
attributes in subsequent rice crop [14].
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Rice yield

Application of residual organics alone or fertilizer N
alone or both significantly increased the grain and straw yield
over control in rabi rice (Table 2). The highest grain (4637.0
kg hal) and straw yield (5871.0 kg ha™) were recorded in
residual poultry manure + fertilizer N (T1) in sandy clay loam
soil [15]. This was probably due to higher N availability
caused by greater mineralization of N from residual poultry

manure. This might increase the N uptake and therefore
increased the photosynthesis rate and subsequently
photosynthetic partitioning towards the developing grain
which resulted in increased grain yield [16]. Among the
organics the highest grain (4035.5 kg ha) and straw yield
(4934.0 kg ha) were recorded in residual poultry manure
alone which was followed by residual vermicompost alone in
sandy clay loam soil.

Table 2 Residual effect of organics and direct effect of fertilizer N on yield attributes and yield in rabi rice (Pooled data for

two years)

Treatments N_o. of No. of grains Panicle Grain yield % increase Straw yield % increase

panicle m? /panicle length (cm) (kg ha) over control (kg ha?) over control
T 167.5 41.4 13.0 2959.5 - 4000.5 -
T2 177.8 57.7 14.4 37915 28.0 4555.5 13.8
Ta: 173.8 55.6 14.0 3652.5 23.4 4501.0 12.4
T4 180.0 59.8 14.8 3869.0 30.7 4669.0 16.6
Ts: 186.0 93.2 16.0 4024.0 35.9 4848.0 21.1
Te: 189.2 94.0 16.6 4035.5 36.3 4934.0 23.3
Tz 183.5 82.4 15.2 3928.0 32.7 4734.0 18.3
Ts: 193.1 98.1 17.2 4119.5 39.1 52135 30.2
To: 191.0 95.3 16.9 4098.0 38.4 5074.5 26.8
Tio: 197.4 100.9 179 4205.5 42.1 5401.5 35.0
Tu: 2115 106.0 19.4 4422.0 49.3 5777.5 44.3
T 213.3 107.7 20.0 4637.0 56.6 5871.0 46.7
Taa: 209.6 102.9 18.9 4352.5 46.9 5703.0 425
T4 208.7 102.7 18.5 4295.5 459 5610.5 40.2
CD@5% 0.91 1.58 0.42 16.7 - 19.8 -

Table 3 Residual effect of organics and fertilizer N on yield attributes and yield (kg ha') of rice fallow black gram in sandy
clay loam soil

Sandy clay loam soil

Treatments No. of No. of No. of Grain yield % increase  Haulm yield % increase
clusters/plant pods/plant seeds/pod (kg/ha) over control (kg/ha) over control
Ti: 2.77 15.56 2.77 161.4 - 987.5 -
T2 5.35 24.02 4.67 264.7 64.0 1199.1 21.4
Ta: 5.13 23.12 4.56 220.6 36.6 1189.0 20.4
Ta 5.62 24.41 4.65 287.2 77.9 1247.5 26.3
Ts: 6.02 25.32 4.76 290.2 80.2 1298.1 31.4
Te: 6.15 25.75 4.88 292.9 81.4 1314.6 33.1
Tz 5.83 24.91 4.68 288.9 78.9 1273.5 28.9
Te: 6.92 26.99 5.31 302.0 87.1 1502.6 52.1
To: 6.71 26.11 5.22 298.7 85.0 1494.1 51.3
T1o: 7.15 27.42 5.32 304.1 88.4 1572.1 59.2
Tu: 7.42 28.71 5.46 308.5 91.1 1639.1 65.9
T 7.69 30.00 5.57 311.2 92.8 1743.6 76.5
Taa: 7.27 28.10 5.31 306.9 90.1 1615.6 63.6
T4 6.46 26.06 4.98 294.5 82.4 1407.6 425
CD@ 5% 0.03 0.10 0.03 6.42 - 13.91 -

Residual effect of organics and fertilizer nitrogen in rice
fallow black gram

Application of residual organics alone or fertilizer N
alone or both significantly increased the yield parameters,
grain and haulm vyield over control in rice fallow black gram
in sandy clay loam soil (Table 3). The highest vyield
parameters viz., number of clusters/plant (7.69), number of
pods/plant (30.00), number of seeds/pod (5.57), grain yield
(311.2 kg ha') and haulm vyield (1743.6 kg ha?) were
recorded in residual poultry manure + fertilizer nitrogen (T12)
over other treatments in 2013 and 2014 respectively.

Integrated use of organic sources and chemical fertilizers often
leave a substantial residual effect on succeeding crop in the
system [17]. The percent increase in grain yield due to
residual poultry manure + fertilizer N was (92.8) and in haulm
yield (76.5) in 2013 and 2014 in sandy clay loam soil [18].
The part of nutrient requirement unutilized by main crop is
expected to help growth and development of succeeding crop
and consequently accumulated nitrogen and other nutrients are
mineralized and utilized by the crop [19]. Among the residual
organics alone, the highest yield parameters viz., number of
clusters/plant (6.15), number of pods/plant (25.75), number of
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seeds/pod (4.88), grain yield (292.9 kg ha') and haulm yield
(1314.6 kg ha't) were recorded in residual poultry manure (Ts)
over other treatments [20-21]. The efficient utilization of
mineralized N from the organic manures and fertilizer N
would have increased the availability of N throughout the
growth period and thereby increased the assimilation of
photosynthates which in turn better source and sink
relationship led to higher yield attributes of rice fallow black
gram [22-23]. Similar findings on the improvement of yield
attributes in the fallow crops due to the residual effect of

organic manures and inorganic fertilizer N.

CONCLUSIONS

It may be concluded that from this experiment that
combined residual application of poultry manure + fertilizer N
(100) recommended for rabi rice and residual poultry manure
+ fertilizer N for rice fallow blackgram is the viable nutrient
management package for getting higher income through
higher yield in rice-pulse cropping sequence.
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