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ABSTRACT

Experiment was conducted at the Research Field of Soil Science and Agricultural Chemistry, JNKVV,
Jabalpur during kharif season of 2015 under AICRP on STCR to evaluate the impact of NPK integrated
with FYM under STCR approach on performance of rice and change in properties of a Vertisol
Application of 147, 117 and 64 kg N, P05 and K20 along with 5 t FYM ha! was produced significantly
highest dry matter of leaves (0.97, 3.73, 7.19 and 7.45 g hill1), stem (1.39, 11.27, 13.55 and 15.35 g
hill1) and roots (0.75, 1.77, 2.25 and 2.57 g hill1) at 30, 60 and 90 DAS and at harvest, respectively
over control and GRD. Significantly higher yields of grain (5.75 t ha'l), straw (7.57 t ha'l) and total N, P
and K uptake by rice (114.97, 20.91 and 131.21 kg ha!) were obtained with the higher doses of NPK
along with FYM as compared to those obtained under control. Application of NPK integrated with FYM
(Ts) was significantly improved in EC, organic carbon, available N, P and K contents in post harvest
surface and sub-surface soils over control and fertilizers alone. Soil test based integrated nutrient
management maximises dry matter accumulation, yields, NPK uptake by rice and improved soil fertility
in a Vertisol.
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INTRODUCTION

Rice (Oryza sativa L.) is one of the most staple food crop of millions people in south, south-
east and east Asia where about 90% of world’s is grown and consumed. It fulfils 43 per cent
of total calories requirement of more than 70 per cent of the Indian population and
contributes 45% to the total food grain production in India [26]. To meet the food demand of
increasing population and to maintain self-sufficiency, the country need to exaggerate its
food grain production to 450 million tonnes (mt) at end of the year 2050 to maintains its
food security, this means country need to add 166 mt to its current production level of 284
mt [23]. In India, it occupies nearly 44.38 million hectares areas with production of 106.60
million tonnes and productivity of 2421 kg ha-!. In Madhya Pradesh, it is being grown in an
area of 2.02 million hectares with production of 3.58 million tonnes and productivity of
1768 kg ha1 [1].

Imbalanced and continuous fertilization with major nutrients under intensive agriculture
subvert the soil ecology, disrupt environment, degrade soil fertility and consequently show
harmful effects on human health along with contaminating ground water [13]. It is also
declining in productivity of rice in India caused by imbalance nutrient application [30].
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Fertilizer is one of the precious and expensive inputs in agriculture and the application of
correct amount of fertilizer is primary prerequisite for farm profitability and environmental
safety [15]. Fertilization of crops based on generalized recommendation leads to under
fertilization or over fertilization, results in lower productivity, profitability along
environmental pollution. It is also play an important role in influencing the quality of crops
and it is fact that the soil health deteriorates due to continuous use of chemical fertilizers
[32]. Under these circumstances, the need of the day is to sustain agriculture without
harming the delicate balance of soil ecology, soil fertility as well as unlocking the mystery of
biota influencing plant growth by integration of fertilizers and organic manure [6].
Integration of inorganic nutrients with and without organic manure and their management
have shown promising results not only in sustaining the productivity but have also proved
to be effective in maintaining soil health and enhancing nutrient use efficiency [41].

Among the various scientific methods of fertilizer recommendation, first initiated by Troug
[42] based on yield target, which later modified by [27]. Soil test based nutrient
management approach has been found most effective to develop recommendations for
potential productivity of crops and maintaining soil health. It provides a scientific basis for
balanced fertilization and balance between applied nutrients and soil available nutrients
[28]. Use of STCR-INM based fertilizer adjustment equations has been could be very useful
for prescribing fertilizer doses to rice grown in rice-wheat sequence to achieve desired
productivity and improving soil health [35]. The supplementary and complementary use of
inorganic fertilizers and organic manure under STCR approach augment the efficiency of
both the substances to sustain soil productivity. In light of above facts, present
investigation was conducted to monitor the impact of integrated application of inorganic
fertilizers with and without organic manure on growth, yield, nutrient uptake by rice and
soil properties in a Vertisol under STCR approach.

MATERIAL AND METHODS

Field study was under taken in on-going research programme of AICRP on STCR, JNKVV,
Jabalpur, Madhya Pradesh during kharif season of 2015 with rice (var. Kranti) as the test
crop to evaluate the impact of inorganic fertilizers integrated with and without organic
manure on growth, yield, nutrient uptake by rice and soil properties in a Vertisol under
STCR approach. The experiment was conducted at the Research Field of Soil Science and
Agricultural Chemistry, JNKVV, Jabalpur situated in the south-eastern part of the Madhya
Pradesh at 239 13’ N latitude, 79° 57’ E longitudes and at an altitude of 393 meter above
mean sea level. The experimental soil was medium black belongs to Kheri series of fine
montmorillonitic, hypothermic family of Typic Haplustert. The initial physico-chemical
properties of pre-experimental surface (0-15 cm) and subsurface (15-30 cm) soils having pH
(7.67 and 7.65), EC (0.30 and 0.26 dS m!), organic carbon (5.51 and 5.45 g kg'!), available
nitrogen (239.45 and 217.63 kg ha'l), available phosphorus (19.57 and 17.39 kg ha'!) and
available potassium (345.21 and 320.57 kg ha'l). The experiment consisted of six
treatments based on soil test values and targeted yield of rice replicated four times in a
randomized block design viz., Ti: Absolute control; To: GRD (120:60:40 kg N, P,Os and K20
ha-1); Ts: Targeted yield S0 q ha! (105:82:43 kg N, P2Os and K20 ha!); T4: Targeted yield 60
q hal (147:117:64 kg N, P,Os and K>O ha'l); Ts: Targeted yield 50 q + FYM 5 t ha'l
(105:82:43 kg N, P,Os and K>0O ha!) and Te: Targeted yield 60 q + FYM 5 t ha'! (147:117:64
kg N, P>,Os and K;O hal). The doses of fertilizer were calculated based on soil test values,
targeted yield and developed fertilizer prescription equations for rice. The sowing of seed of
rice was done at a spacing of 25 x 10 cm in 5 m x 5 m plot size. The calculated amount of
FYM as per the treatments was applied to soil and mixed thoroughly in well-prepared plots
one month before sowing. Total N, P and K contents of the FYM were 0.61, 0.56 and 0.73%,
respectively. As per the treatments specification half dose of nitrogen and entire doses of
phosphorus and potassium were applied as basal in the form of urea, single super
phosphate and muriate of potash, respectively. The remaining nitrogen was applied in two
equal splits at 25 and 55 days after sowing (DAS), respectively.

The observations on dry matter partitioning of leaves, stem and roots hill-! at different days
(30, 60, 90) after sowing and at harvest was recorded from five tagged rice plants which
were selected randomly from net plot area. Grain and straw yields of rice were recorded
after harvest of net plot. The nitrogen content in grain and straw samples were digested in
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H,SO4 and determined by Micro-Kjeldahl method as described by AOAC [1]. Samples were
digested in di-acid (HNO3:HClO4, 9:4 v/v) and phosphorus and potassium were determined
by Vanado Molybdate yellow colour method and Flame-Photometric method [5]. Plant
uptake of nitrogen, phosphorus and potassium were computed by multiplying the yield with
the respective nutrient content. The composite surface (0-15 cm) and subsurface (15-30 cm)
soil samples before the start of the experiment and each plot of the experimental field after
harvest of rice crop were taken. The soil samples were air-dried, ground to pass through a 2
mm sieve and were analysed for pH, EC, organic carbon, available N, P and K by following
standard procedures. Soil pH and EC were determined by preparing 1:2.5 soil water
suspensions and measured by glass electrode pH meter and digital electrical conductivity
meter [12]. Organic carbon content in soil was determined by using potassium dichromate
rapid titration method [46]. Available nitrogen was determined by alkaline potassium
permanganate method evolved by Subbiah and Asija [39]. Available phosphorus was
extracted with 0.5 M NaHCO3 (pH 8.5) and colour developed by ascorbic acid [25] and
available potassium was extracted with neutral normal ammonium acetate and estimated
by using Flame photometer [12]. Data pertaining to each character of the rice crop were
tabulated and analysed statistically by applying the standard technique. Analysis of
variance for randomized block design was work out and the significance of treatments were
tested to draw valid conclusions as described by Gomez and Gomez [10].

RESULTS AND DISCUSSION

Dry matter partitioning

An appropriate distribution of biomass in different plant parts is an important aspect,
which ultimately determines the yield. Data on dry matter partitioning of plant parts
(leaves, stem and roots) hill'! was affected significantly by different treatments of NPK
nutrients integrated with and without FYM based on soil test values at different days of
crop growth of rice (30, 60, 90 DAS and at harvest). It was observed that lucid improvement
in dry matter partitioning hill-! was recorded with each successive increment of NPK levels
with FYM at all the crop stages except at harvest, which was decreased gradually (Table 1).
Application of 147:117:64 kg N, P,Os and K>O integrated with FYM 5 t ha'! (Te) was
produced significantly increased with highest dry matter of leaves (0.97, 3.73, 7.19 and
7.45 g hill'!), stem (1.39, 11.27, 13.55 and 15.35 g hill-!) and roots (0.75, 1.77, 2.25 and
2.57 g hill'!) over rest the treatments except T4 and Ts at all the stages with respect to dry
matter of leaves and stem, T4 at 30, 60 and 90 DAS with respect to dry matter of roots hill-1,
respectively. However, the minimum values of dry matter partitioning of leaves, stem and
roots hill'l were obtained in control at all the stages of rice crop, respectively. The
progressive increase in dry matter production is the cumulative effect of all the growth
characters with increasing NPK levels incorporated with FYM might be due to increased
plant height, leaf area and leaf area index which are indicator of higher chlorophyll per unit
area improving accumulation and transport of nutrients which in turn resulted in higher
dry matter accumulation of plants. The findings are in accordance with the results on dry
matter performance was reported by Naing Oo et al. [24], Samsul et al. [31], Srivastava et
al. [38] and Khidrapure et al. [16]. Similarly Vidya et al. [43] have also reported that
application of poultry manure @ 1.5 t ha'! + 100% RDF recorded significantly higher total
dry matter in comparison to other treatments including control.

Grain and straw yields

An examination of the data revealed that each increment of NPK levels caused significant
variation in grain and straw yields of rice. Higher yield response in comparison to NPK was
recorded with NPK nutrients along with FYM. Application of higher doses of NPK nutrients
along with FYM recorded significantly highest yield response followed by higher doses of
NPK nutrients (Table 2). Maximum grain (5.75 t ha!) and straw (7.57 t hal) yields of rice
were obtained in the treatment receiving 147:117:64 kg N, P,Os and K;O along with FYM 5 t
ha! (Te) over rest of the treatments except T4 and Ts, which was being statistically at par
with treatment Tes whereas, minimum grain (2.82 t ha'l) and straw (4.37 t ha-l) yields were
registered under control. Higher targeted yield of 60 q ha'! with FYM 5 t ha! (Te) could not
be achieved and deviated by * 4.12 % negatively, whereas the targeted yield of 50 q ha-!
along with FYM 5 t ha'! (Ts) was obtained comfortably. Similar was the trend observed in
case of straw. The findings are in accordance with the results on yield performance was
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reported by Kumar et al. [17], Mahmud et al. [20] and Senthilvalavan and Ravichandran
[33]. Further, Chesti et al. [8] also found significantly higher grain yield of 5.36 t ha'! with
the application of 100% NPK + 10 t FYM ha'! as compared to the grain yield of 4.96 t ha-!
with the 100% NPK alone. Benefits accruing from the integrated use of NPK nutrients with
FYM might be attributed to better supply of nutrients through incorporation of organic
manures along with conductive physical environment leading to better root activity and
higher nutrient absorption, which resulted in better plant growth and superior yield
attributes responsible for high yield [41]. The improvement in yield under higher level of
nutrients might be due to higher absorption of nutrients responsible for increased
photosynthetic accumulation and high biomass production which resulted in greater yield.
Better crop due to synergistic effect all these factors helped in increasing photosynthetic
rate and more photosynthates mobilization, which in term perhaps increased the movement
of photosynthates from source to sink. Thus, finally resulted in increasing the yield and
yield component.

Nutrient uptake

Application of increasing NPK levels with and without FYM based on soil test values and
targeted yield of rice recorded significantly higher uptake nitrogen, phosphorus and
potassium by grain, straw and biological produce of rice over that of control (Table 2).
Application of NPK nutrients integrated with FYM significantly higher nitrogen, phosphorus
and potassium uptake in comparison to NPK only. The highest uptake of nitrogen,
phosphorus and potassium by grain (63.84, 13.55 and 15.73 kg ha'l), straw (51.13, 7.36
and 115.48 kg hal) and total uptake (114.97, 20.91 and 131.21 kg ha'!) were recorded
with the incorporation of 147:117:64 kg N:P,Os:KoO + 5 t FYM ha'l (Te¢) over rest the
treatments except T4 and Ts with respect to nitrogen and phosphorus uptake by grain,
straw and total uptake and T4 with respect to potassium uptake by grain, straw and total
uptake, which was being statistically at par with Ts. However, the nitrogen, phosphorus
and potassium uptake by grain, straw and total uptake under treatment T; having control
had significantly lower as compared to other treatments. Use of FYM under Ts significantly
enhanced the total uptake of N, P and K by biological produce of rice to an extent of 32, 34
and 26%, respectively over that of NPK only having GRD (T;). The increase in uptake of
nutrients in the organic manure treated plots may be due to extra amount of nutrients
supplied by these organics providing conductive physical environment facilitating better
root growth and absorption of nutrients from the native as well as applied sources which
ultimately favoured the highest nutrient uptake [4]. It also might be due to the fact that the
balanced use of various plant nutrient sources results in proper absorption, translocation
and assimilation of nutrients, ultimately increasing the dry matter accumulation and
nutrient contents of crop. These results are in agreement with those reported by Singh et
al. [35], Vidyavathi et al. [44], Mitra and Mandal [22], Chesti et al. [7] and Senthilvalavan
and Ravichandran [33]. Earlier, Chesti et al. [7] observed that the significantly higher total
NPK uptake by rice (96.3, 20.4 and 109.5 kg ha!, respectively) with the application of 100%
NPK + 10 t FYM ha'! as compared to the total NPK uptake (86.5,18.1 and 96.8 kg ha’l,
respectively) with the 100% NPK alone.

Soil properties

Soil pH

A perusal of data in Table 3 showed that application of NPK nutrients with and without
FYM based on soil test values and targeted yield of rice resulted in non-significant changes
in soil pH after harvest of rice at 0-15 and 15-30 cm soil depth. Data clearly indicated that
increasing levels of nutrients with and without organic manure decreased soil pH as
compared to without fertilizers at both the soil depths. It was also evident from the data
that soil pH at both the soil depths under different treatments varied from 7.61-7.66 and
7.62-7.65, respectively against the initial soil pH values of 7.67 and 7.65. The results
showed that numerically maximum values of soil pH (7.66 and 7.65) were recorded in
control, whereas addition of inorganic nutrients along with FYM having 147:117:64 kg N,
P>0s and K>O + FYM 5 t hal (Te) slightly reduced the soil pH in both the soil depths. No
significant change in soil pH due to treatments at both the soil depths was observed might
be due to higher buffering capacity of Vertisol. Continuous application of manure and
fertilizers indicated that the possibility of alteration in pH being relatively high when
fertilizers were used alone than conjoint use of fertilizer with organic manure. Similar
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results are also reported by Swarup and Yaduvanshi [40], Raut and Mahapatra [39],
Dwivedi et al. [9] and Habtamu [11].

Electrical Conductivity

Data on electrical conductivity (EC) of surface and sub-surface soils after harvest of rice
varied significantly due to different treatments. It is evident from the data on EC at both the
soil depths was varied from 0.227-0.283 dS m! and 0.205-0.247 dS m-!, respectively (Table
3). It was also observed that EC of sub-surface soil was lower than the surface soil and
significantly higher values of EC (0.283 and 0.247 dS m!) were obtained under Tes, which
was statistically at par with Ts, while minimum values of EC (0.227 and 0.205 dS m-!) were
obtained under control at both the soil depths, respectively. The EC almost slightly higher if
balanced fertilizers were used along with FYM might be due to stabilizing effects of FYM. It
was also observed that the FYM might have accelerated the dissolution of sparingly soluble
salts thereby increasing the electrical conductivity of soil. In contrast Bahadur et al. [3]
reported that the application of organic manures along with inorganic fertilizers was more
effective to decrease the EC of soil as compare to without organic manures application
under rice-wheat cropping sequence.

Organic carbon

Data on organic carbon (OC) revealed that significantly increased in OC content under
different treatments of application of inorganic fertilizers along with organic manure and the
values ranged from 5.21 to 5.47 g kg at 0-15 cm and 5.23 to 5.40 g kg! at 15-30 cm soil
depth, respectively. It is clearly showed that organic carbon content of soil increased with
NPK levels with and without FYM as compared to without inorganic fertilizers and it was
also observed that OC content in surface soil was higher than the sub-surface soil (Table 3).
Further it was also observed that OC content in surface soil was higher than the sub-
surface soil. Maximum OC contents (5.47 and 5.40 g kg!) were obtained under Ts
(147:117:64 kg N:P>Os:K,O + 5 t FYM ha'!) over rest of the treatments, while minimum OC
contents (5.21 and 5.47 g kgl) were registered under control at both the soil depths,
respectively. The improvement of OC content might be due to organic manures, which is a
storehouse of nutrients and contributes to improved soil fertility. It was also farmyard
manure increased organic carbon content by adding organic matter directly and also by
improving crop yield, resulting in increased left over of root and plant biomass in the soil.
The findings are in good agreement to those reported by Kumar and Singh [19], Walia et al.
[45], Thakur et al. [41], Kalhapure et al. [14] and Habtamu [11]. Earlier, Chesti et al. [7]
reported that three years of conjoint use of 10 t FYM ha'! with 100% NPK significantly
improved the organic carbon content over the chemical fertilizers alone.

Available N, P and K

A perusal of data on available N, P and K contents in soil after harvest of rice crop at 0-15
cm and 15-30 cm soil depth as affected significantly by different treatments of inorganic
nutrients with and without organic manure based on soil test values and targeted yield of
rice. It is evident from the data that residual available N, P and K contents in surface soil
were comparatively higher than the sub-surface soil and a declining trend from its initial
level Table 3). The maximum decline was in control, and the magnitude of decline decreased
with decreasing levels of NPK application without FYM. However, there were significant
build-up with maximum of available N, P and K (227.55, 25.75 and 309.15 kg ha!) at 0-15
cm and (211.27, 21.47 and 295.83 kg hal) at 15-30 cm soils receiving 147:117:64 kg N,
P>0Os and K,O along with 5 t FYM ha! (Te) as compared to the rest of the treatments, while
minimum values were registered under control at both the soil depths. The increase in
available nutrients might be attributed to the incorporation of nutrients with organic
manure brought about increased availability of nutrient in soil solution exceeding the
demand of crop plant at any given stage is often subjected to either fixation by soil colloid or
conversion in to unavailable form. The FYM treated plot may be ascribed to higher
availability of NPK and also other nutrients, higher occurrence of different beneficial
microorganisms, producing growth promoting hormones, antibiotics, enzymes etc., which
improved soil health. Similar results were reported by Singh et al. [36], Kumar et al. [18],
Naing Oo et al. [24], Walia et al. [45], Kalhapure et al. [14], Sharma and Subehia [34],
Habtamu [11] and Mishra et al. [21]. These results are in line with findings of Vidyavathi et
al. [44] who also observed that integrated application of manure and fertilizer resulted in
significantly higher available N, P and K than chemical fertilizer alone.
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Table 1: Impact of fertilizers and manure based on soil test values and targeted yield on dry
matter partitioning of rice.

Dry matter partitioning hill'! (g)

Treatments 30 DAS | 60 DAS 90 DAS | At harvest
Leaves| Stem | Roots| Leave] Stem | Roots| Leavegy Stem | RootsLeaves§ Stem | Roots
T:: Control 0.71 | 0.89 | 0.44 | 2.53 6.97 | 1.03 | 4.31 8.11 1.15 | 4.77 | 8.97 1.43
T2: GRD
(120:60:40 kg 0.77 | 1.03 | 0.51 | 2.91 8.39 | 1.25 | 5.53 9.73 1.56 | 5.83 | 11.13 1.77
N:P20s5:K20 hal)
Ts: T.Y. 50 q ha'!
(105:82:43 kg 0.81 | 1.15 | 0.61 | 3.15 | 9.33 | 1.39 | 5.99 | 10.71 | 1.73 | 6.25 | 12.37 | 1.95
N:P20s5:K20 hal)
T4: T.Y. 60 q ha'!
(147:117:64 kg 093 | 1.27 | 0.69 | 3.51 | 10.83 | 1.65 | 6.95 | 12.53 | 2.05 | 7.29 | 14.31 | 2.25
N:P20s5:K20 ha!)
Ts: T.Y.50q+ 5t
FYM ha-!
(105:82:43 kg 0.87 | 1.23 | 0.65 | 3.37 | 10.31 | 1.51 | 6.63 | 11.73 | 1.87 | 6.87 | 13.83 | 2.13
N:P205:K20 ha!)
Te: T.Y.60q+ 5t
FYM ha-!
(147:117:64 kg 097 | 1.39 | 0.75 | 3.73 | 11.27 | 1.77 | 7.19 | 13.55 | 2.25 | 7.45 | 15.35 | 2.57
N:P20s5:K20 ha!)
SEm * 0.04 | 0.05 | 0.03 | 0.12 | 0.37 | 0.06 | 0.25 0.44 | 0.08 | 0.27 | 0.51 0.09
CD p-0.05 0.11 | 0.16 | 0.08 | 0.37 1.13 | 0.18 | 0.77 1.37 | 0.23 | 0.83 | 1.56 0.28

Table 2: Impact of fertilizers and manure based on soil test values and targeted yield on
yield and nutrient uptake by rice.

Treatments Yield Nutrient uptake (kg ha1)
(t ha) : .
Nitrogen Phosphorus Potassium
Grain |Straw | Grain | Straw | Total | Grain |Straw|Total| Grain | Straw [Total
T: Control 2.82 | 4.37 [29.72| 25.45 | 55.17 | 5.81 | 3.17 |8.98| 7.65 63.87 |71.52
T2: GRD 4.19 | 5.83 [43.87| 34.11 | 77.98 | 8.97 | 4.90 |13.87| 10.93 85.61 [96.54
(120:60:40 kg
N:P20s5:K20 ha'!)
Ts: T.Y. 50 q ha'! 4.78 | 6.51 |51.25| 40.86 | 92.11 | 10.51 | 5.73 |16.24{ 12.37 | 93.56 [05.99
(105:82:43 kg
N:P20s5:K20 hal)
T4: T.Y. 60 q ha'! 5.35 | 7.13 |58.86| 47.49 |106.35| 12.65| 6.87 [{19.52| 14.61 105.35 [19.96
(147:117:64 kg
N:P20s5:K20 ha!)
Ts: T.Y.50q+ 5tFYM | 5.20 | 6.99 |57.13| 45.74 |102.87| 12.13 | 6.63 [18.76| 13.95 | 101.73 [15.6§
ha-!
(105:82:43 kg
N:P20s5:K20 hal)
Te: TY.60q+ 5tFYM | 5.75 | 7.57 |63.84| 51.13 |114.97| 13.55| 7.36 [20.91| 15.73 115.48 [131.2]
ha-!
(147:117:64 kg
N:P20s5:K20 ha!)
SEm * 0.23 | 0.32 | 2.25 1.77 4.13 | 0.47 |0.25]|0.71| 0.53 4.19 [4.85
CD p-0.05 0.69 | 0.99 | 6.93 5.45 12.72 | 1.45 | 0.77 |2.19| 1.63 1291 |14.94
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Table 3:Impact of fertilizers and manure based on soil test values and targeted yield on
properties of the post-harvest soil.

pH EC oC Available nutrients (kg ha-l)
(1:2.5) (dS m-1) (g kg!) Nitrogen Phosphorus | Potassium
Treatments 0-
15 15-30 0-15 15-30 0-15 15-30 0-15 |15-30| 0-15 |15-30| 0-15 |15-30
em cm cm cm cm cm cm cm cm cm | cm cm
Ti: Control 7.66 7.65 0.227 0.205 5.21 5.23 165.33(171.98| 10.81 [ 11.35|251.27(247.65
T2: GRD

(120:60:40 kg 7.65 | 7.64 0.243 0.217 5.35 5.33 [199.41(193.43| 17.93 | 16.77 (283.41|271.43
N:P205:K20 hal)

Ts: T.Y. 50 q ha'!
(105:82:43 kg 7.64 | 7.64 0.251 0.224 5.31 5.29 [193.27(189.31| 19.27 | 17.24 |277.55|266.51
N:P205:K20 hal)

Ts4: T.Y. 60 q ha'!
(147:117:64 kg 7.63 | 7.63 0.267 0.235 5.41 5.34 [212.67|201.53| 22.73 | 19.35(295.30(283.47
N:P205:K20 hal)
Ts: T.Y.50q+ 5t
FYM ha!
(105:82:43 kg
N:P205:K20 hal)
Te: TY.60q+ 5t
FYM ha!
(147:117:64 kg
N:P20s5:K20 hal)

7.63 | 7.63 0.259 0.231 5.39 5.31 |[205.19|198.15| 21.87 |18.93|293.37(279.35

7.61 | 7.62 0.283 0.247 5.47 5.40 |227.55|211.27| 25.75 [21.47|309.15(295.83

SEm* 0.091| 0.087 | 0.006 0.005 | 0.078 | 0.051 495 | 461 | 045 | 039 | 7.52 | 7.11
CD (p=0.05 NS NS 0.018 0.015 0'124 0.156 | 15.24 | 14.20| 1.37 | 1.19 |23.17|21.90
CONCLUSIONS

The results of present study revealed that the application of higher doses of inorganic
nutrients integrated with manure based on soil test values and targeted yield of rice was the
best combination because of brought about an increase in growth, yield, nutrient uptake
and soil fertility over control and NPK alone.

REFERENCES

1. Agricultural Statistics at a Glance. (2017). Department of Agriculture and Cooperation, Ministry of
Agriculture, Govt. of India.

2. AOAC. (1995). Official Methods of Analysis. 16th ed. Association of Official Analytical Chemists,
Washington, DC..

3. Bahadur Lal, Tiwari DD, Mishra J, Gupta BR. (2012).Effect of integrated nutrient management on
yield, microbial population and changes in soil properties under rice-wheat cropping system in
sodic soil. Journal of the Indian Society of Soil Science.60(4): 326-329.

4. Bharadwaj V, Omanwar PK, Sharma RA, Vishwanath. (1994). Long-term effectsof continuous
rotation of cropping and fertilization on crop yield and nutrient uptake. Journal of the Indian
Society of Soil Science. 42: 247-253.

5. Bhargava BS, Raghupathi HB. (1984).Analysis of plant materials for macro and micronutrient. In:
HLS Tandon (Ed.). Methods of analysis of soils, plants, waters and fertilizers. Fertilizer
development and consultation organization, New Delhi. 49-82.

6. Chaterjeet BP, Ghanti U Thapa, Tripathy P. (2005). Effect of organic nutrition in sprout broccoli
(Brassica oleracea var. italica Plenck). Vegetable Science. 33(1): 51-54.

7. Chesti MH, Kohli A, Mujtaba A, Sofi JA, Nazir Q, Tabasum Peer QJA. (2015). Effect of integrated
application of inorganic and organic sources on soil properties, yield and nutrient uptake by rice
(Oryza sativa L.) in Intermediate Zone of Jammu and Kashmir. Journal of the Indian Society of
Soil Science. 63(1): 88-92.

8. Chesti MH, Kohli A, Sharma AK. (2013). Effect of integrated nutrient management on yield of and
nutrient uptake by wheat (Triticum aestivum) and soil properties under Intermediate Zone of
Jammu and Kashmir. Journal of the Indian Society of Soil Science. 61(1):79-85.

9. Dwivedi AK, Singh M, Kauraw DL, Wanjari RH, Chauhan SS. (2007). Research bulletin on impact
of fertilizer and manure use for three decades on crop productivity and sustainability and soil
quality under soybean-wheat cropping system on a Vertisol in Central India. IISS (ICAR), Bhopal.
224-235.

10. Gomez AA, Gomez KA. (1984). Statistical procedures for Agricultural Research. 2nd Edn. John
Wiley and Sons, New York.

IAAST Vol 11 [2] June 2020 63|Page ©2020 Society of Education, India



11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Tiwari et al

Habtamu AD.(2015). Effects of organic and inorganic fertilizers on selected soil properties after
harvesting maize at Antra Catchment, Northwestern Ethiopia. International Inv. Journal of
Agriculture Soil Science. 3(5): 68-78.

Jackson ML. Soil Chemical Analysis. Prentice Hall of India Pvt. Ltd., New Delhi. 1973.

Joshi KK, Kumar V, Dubey RC, Maheshwari DK. Effect of chemical fertilizer adaptive variants,
Pseudomonas aeruginosa GRC2 and Azotobacter chroococcum AC1 on Macrophomena phaseolina
causing charcoal rot of Brassica juncea. Korean J. Environ. Agric. 2006; 25: 228-235.

Kalhapure AH, Shete BT, Dhonde MB. Integrated nutrient management in maize (Zea maize L.) for
increasing production with sustainability. International Journal of Agriculture and Food Science
Technology. 2013; 4(3): 195-206.

Kimetu M, Mugendi DN, Palm CA, Mutuo PK, Gachengo CN, Nandwa S, Kungu B. African
network on soil biology and fertility (http://www.ciat.cgiar.org/#afnecbook). 2004; 207- 224.
Khidrapure Guppar DS, Maruti K, Tejagouda MB, Shankrayya. Effect of integrated nutrient
management on plant growth and seed yield in hybrid maize. The Bioscan. 2015; 10(1): 369-371.
Kumar A, Meena RN, Yadav Lalji, Gilotyia YK. Effect of organic and inorganic sources of nutrient
on yield, yield attributes and nutrient uptake of rice. The Bioscan. 2014; 9(2): 595-597.

Kumar Balwinder, Gupta RK, Bhandari AL. Soil fertility changes after Long-Term application of
organic manures and crop residues under Rice-Wheat system. Journal of the Indian Society of
Soil Science. 2008; 56(1): 80-85.

Kumar Vipin, Singh AP. (2010).Long-term effect of green manuring and farmyard manure on
yield and soil fertility status in Rice-Wheat cropping system. Journal of the Indian Society of Soil
Science. 58:409-412.

Mahmud ATM, Shamsuddoha Md, Nazmul Haque. (2016). Effect of organic and inorganic fertilizer
on the growth and yield of rice (Oryza sativa L.). Nat. Sci. 14(2): 45-54.

Mishra SK, Tripathi BN, Dixit RN, Singh Ashwini. (2015). Production potential of rice-wheat
crops, nutrient uptake and soil properties as influenced by fertilizer nutrients and farmyard
manure under five years rice-wheat cropping system. Annals of Plant and Soil Research.; 17: 193-
197.

Mitra Biplab, Mandal Bijan. (2012). Effect of nutrient management and straw mulching on crop
yield, uptake and soil fertility in rapeseed (Brassica campestris)-green gram (Vigna radiata)-rice
(Oryza sativa) cropping system under Gangetic plains of India. Archives of Agron. and Soil
Science.213-222.

MoAFW. Agricultural Statistics Division, (2018).Directorate of Economics and Statistics. Ministry
of Agriculture and Farmer welfare, Govt. of India. http://plbphoto.nic.in /documents/rlink
/2017 /may/p20175902.pdf.

Naing Oo A, Banterng P, Polthanee A, Trela-Ges V. (2010).The effect of different fertilizers
management strategies on growth and yield of upland Black Glutinous rice and soil property.
Asian Journal of Plant Sciences.9(4): 14-422.

Olsen SR, Cole CV, Watanabe FS, Dean LA. Estimation of available phosphorus in soil by
extraction with sodium bicarbonate. U.S. Deptt. of Agri. Circular 939, Washington D.C. USA:U.S.
Govt. Printing Office. 1954; pp 19.

Ram US, Srivastava VK, Singh SK, Yadav MK, Sen A. Agronomic biofertilizer of rice with special
reference to Zn and Fe nutrition. Int. J. Curr. Microbio. App. Sci. 2013; 2(11): 384-387.
Ramamoorthy B, Narsimhan RL, Dinesh RS. Fertilizer application for specific yield targets of
Sonora-64. Indian Farming. 1967; 17(5): 43-45.

Ramamoorthy B, Velayutham M. (2011). The “Law of optimum” and soil test based fertilizer use
for targeted yield of crops and soil fertility management for sustainable agriculture. Madras Agric.
J. 98: 295-307.

Raut PK, Mahapatra PK. (2006). Integrated nitrogen nutrition in rice based cropping systems: A
review. Agric. Review. 27: 60-66.

Reddy KC, Ahmed SR. (2000).Soil test based fertilizer recommendation for maize grown in
inceptisols of Jagtiyal in Andhra Pradesh. Journal of the Indian Society of Soil Science.48(1): 84-
89.

Samsul H, Partha SP, Ashok S. (2012). Growth attributes, cob yield and economics of maize (Zea
maize L.) cultivars as affected by integrated nutrient management under Terai Region of West
Bengal. Indian Journal of Agricultural Research. 46(1): 42-47.

Savci S. (2012). An agricultural pollutant: chemical fertilizer. International J. Environmental
Science and Development. 3(1): 77-80.

Senthilvalavan P, Ravichandran M. (2016). Residual effect of nutrient management practices on
the yield NPK uptake and profitability of rice fallow black gram. Asian Journal of Science and
Technology. 7(1): 2305-2310.

Sharma Upinder, Subehia SK. (2014).Effect of long-term integrated nutrient management on rice
(Oryza sativa L.) - wheat (Triticum aestivum L.) productivity and soil properties in North-Western
Himalaya. Journal of the Indian Society of Soil Science. 62: 248-254.

IAAST Vol 11 [2] June 2020 64|Page ©2020 Society of Education, India



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Tiwari et al

Singh DK, Kumar P, Singh SK, Singh RP, Dwivedi V, Bajpai AK.(2011). Effect of cobalt, boron and
molybdenum at different fertility status on vegetative growth at reproductive stage of pea (Pisum
sativum L.). Environment and Ecology. 29(1): 5-10.

Singh M, Singh VP, Sammi Reddy K. (2001).Effect of integrated use of fertilizer nitrogen and FYM
or GM on transformation of N, K and S and productivity of rice-wheat system on a Vertisol.
Journal of the Indian Society of Soil Science. 49: 431-435.

Singh YV, Singh SK, Sharma PK, Singh P. (2014). Soil test based integrated fertilizer
recommendation for wheat (Triticum aestivum) in an Inceptisol of Eastern Plain Zone of Uttar
Pradesh. Journal of the Indian Society of Soil Science.62(3): 255-258.

Srivastava VK, Bohra JS, Singh JK. (2013). Effect of integration of NPK levels and organic sources
on growth, yield and economics of rice. Adv. Res. J. Crop Improv. 4(2): 113-117.

Subbiah BV, Asija GL. (1956).A rapid method for the estimation of nitrogen in soils. Current
Science. 25: 259-260.

Swarup A, Yaduwanshi NPS. (2000). Effect of INM on soil properties and yield of rice in alkali soil.
Journal of the Indian Society of Soil Science, 48: 279-281.

Thakur R, Sawarkar SD, Vaishya UK, Singh M. (2011). Impact of continuous use of inorganic
fertilizers and organic manure on soil properties and productivity under soybean-wheat intensive
cropping a Vertisol. Journal of the Indian Society of Soil Science. 59: 74-81.

Troug E. (1960). Fifty years of soil testing. Transactions of 7th International Congress of Soil
Science. Vol. 3, Commission IV, Paper No. 7, 46-53.

Vidya V, Choudhari, Channappagouda BB. (2015). Effect of organics on morpho-physiological
traits and grain yield of maize (Zea maize L.).The Bioscan. 10(1): 339-341.

Vidyavathi Dasog, Babalad GS, Hebsur HB, Gali NS, Patil SK, Alagawadi AR. (2011). Influence of
nutrient management practice on crop response in different cropping system in a Vertisol.
Karnataka Journal of Agricultural Science. 24: 455-460.

Walia MK, Walia SS, Dhaliwal SS. (2010).Long-term effect of integrated nutrient management of
properties of Typic Ustochrept after 23 cycles of an irrigated rice (Oryza sativa L.) - wheat (Triticum
aestivum L.) system. J. Sustain. Agric. 34(7): 724-743.

Walkley A, Black CA. (1934). An examination to different method for determination soil organic
matter and proposal for modification of the chromic acid titration method. Soil Science. 37: 29-38.

IAAST Vol 11 [2] June 2020 65|Page ©2020 Society of Education, India



