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ABSTRACT

The wide category of organic fertilizers includes different product formulations which provide
plant nutrients besides improving the organic matter content of the soil. FYM and Vermicompost
are well known cheap organic nutrient sources obtained from agro wastes. The beneficial effects
of FYM and vermicompost increase the microbial population and organic carbon content of the
soil and promotes better plant growth. This approach tends to be ecofriendly thereby reducing
environmental pollution. The present study highlights the formulated effect of vermicompost and
FYM on soil nutrient status and nutrient uptake by rice. This study was carried by randomized
block design with three replication and eleven treatments, the treatments viz., T1- Control, To-
50% RDF + 50% (FYM+VC), T3- RDF + 50% Enriched FYM, T4- RDF+ 75% Enriched FYM,
Ts- RDF+100% Enriched FYM, Tes- RDF+ 125% Enriched FYM, T7- RDF+ 150% Enriched
FYM, Ts- RDF+ 50% Enriched VC, To- RDF+ 75% Enriched VC, T10-RDF+ 100% Enriched
VC, T11-RDF+ 125% Enriched VC, T12 -RDF+ 150% Enriched VC. The results from Tsand Tio
indicate that Enriched FYM and Vermicompost with NPK could improve soil fertility, Rice
productivity, Nutrient uptake, yields and quality.
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1. INTRODUCTION

Rice (Oryza sativa L.) is the staple food to feed over half of the world’s population. Use of
inorganic fertilizers has several negative impacts on soil fertility presently; use of organic
sources is slowly mushrooming up over the globe due to its scientifically proven beneficial
effects. In India, rice is grown in about 43.86 million hectares with a production level of 104.80
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million tones and the productivity is about 2390 kg/ha [21]. There is an ample scope to increase
the productivity of rice. To increase the productivity of rice, it is important to maintain the
fertility and organic matter status of soil. In vermicompost, the secretions from worms and
associated microbes act as growth promoters. Since, it is a natural eco-friendly approach; it does
not have any adverse impact on the soil or the environment. Certain metabolites produced by the
earthworms may also be responsible to stimulate the plant growth. Vermicompost also helps in
preventing plant diseases [1]. The nutrients present in vermicompost are readily available [2].A
positive effect of vermicompost application on vyield attributes and yield of various crops
[3]1[4][5]- Vermicompost helps in improving and protecting fertility of top soil and also helps in
boosting up the productivity by 40% [6]. FYM is a cheap source organic amendment which
increases the productivity of rice in a similar manner. The objective of the study highlighted the
impact of FYM and vermicompost on soil fertility and nutrient uptake by rice.

2. MATERIALS AND METHODS

The present field experiment was conducted in a farmer’s field of Sethiathoope, Cuddalore
district in Tamilnadu during Kharif 2019. The soil of the experimental site was sandy loam with
pH 8.09, Organic carbon content 0.43%, available nitrogen 155.5 kg ha, Phosphorus 13.8 kg ha
! Potassium 141.5 kg ha™. The experiment was laid out in RBD consisting eleven treatments
viz., T1- Control, T2- 50% RDF + 50% (FYM+VC), Tz- RDF + 50% Enriched FYM, Ts- RDF+
75% Enriched FYM, Ts- RDF+100% Enriched FYM, Te- RDF+ 125% Enriched FYM, T7-
RDF+ 150% Enriched FYM,Tg- RDF+ 50% Enriched VC, To- RDF+ 75% Enriched VC, T1o-
RDF+ 100% Enriched VC, T1:-RDF+ 125% Enriched VC, T12 -RDF+ 150% Enriched VC. The
experimental site was ploughed a day before transplanting and was divided into 33 plots by
bunds of 0.5 meters. Individual plot was puddled and leveled manually just before transplanting.
Very young seedlings of ADT 38 medium duration rice variety at 2 leaf stage were transplanted
on the field (one plant per hill) with a spacing of (25cm X 25cm) for encouraging greater root
and canopy growth. Recommended dose of fertilizer 150:50:50 kg ha® was applied at 4 split
doses viz., basal, tillering, panicle initiation and heading stages with various levels of FYM and
Vermicompost to be followed in both nursery and experimental site. Water management was
done by introducing 1-2 cm layer of water into the field. Hand weeding was done at 30 days after
transplanting and 45 days after transplanting to reduce the competition between weeds and crops
for nutrients, space, light and moisture. Growth and yield characters were recorded as per
standard procedures and using standard formulas.

Nutrient uptake (kg hal) = Nutrient content (%) * dry weight in (kg hal)

100
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3. RESULTS AND DISCUSSION

The plant height increased rapidly due to the use of organic amendments. Subsequent plant
height was slower particularly at 90 days after transplanting (DAT) and harvest stage due to
higher photosynthetic demand to meet the nutrient requirement at reproductive stage. The plant
height increased with certain level of organic treatments from T1 to Ti The treatment Tio
recorded taller plants (96.10 cm) which Significantly on par with the treatment Ts 92.98 cm
(Table 1). The treatment Tio was superior over the control at all growth stages till harvest.
Superior performance of FYM /GM which might be due to reduced loss of Nitrogen by fixation
of NH4" ion with humus present in FYM and increased availability of N to crop which ultimately
increased the plant height [10]. Available Nitrogen, Beneficial microbial population, Enzymes
released by microbes in FYM and Vermicompost increases plant growth, yield and nutrient
uptake in rice. [7][8][9].

The data on tillers m? was recorded at regular intervals (Table 2) which indicated a steady
increase in the number of tillers m? up to 60 DAT, there after declined with the advancement in
stages. The reduction in the number of tillers after 60 days may be due to ageing and senescence
which are responsible for dying of the secondary and tertiary tillers. The number of tillers
increased with increasing level of organics from Ty to Ti2. Significantly, more number of tillers
(334.23 m?) (Table 2) were recorded in T1o which was on par with the treatment Ts that recorded
number of tillers of 328.58m™. Tillering is the product of the expansion of auxiliary buds which
is closely associated with the nutritional conditions of the culm because a tiller receives
carbohydrate and nutrient from the culm during its early growth period which improved by the
application of nitrogen [11]. Available Nitrogen, and Enzymes released by microbes in FYM and
Vermicompost increases plant growth, yield and nutrient uptake in rice. [7][8][9].

The maximum rice grain yield of (51.79 g ha?), straw yield (64.29 q ha™) and harvest index
(45.25%) was obtained with Tiowhich remained at par with treatment Ts (Table 3). The higher
yield was achieved through application of organics because the grain and straw yield is the final
product which depends upon the development of yield components such as effective tillers,
panicle length, test weight, total and filled grain panicle. All the yield attributes and yield were
higher with the substitution either with enriched FYM or Vermicompost. Farmyard manure
might have supplied the essential minerals and worked as catalyst for efficient use of applied
nutrients for increasing the yield attributes [17]. These results were findings with the application
of organics increases the yield and yield attributes in rice by various microbial processes.
[12][13][14][15]16]

N uptake by rice at harvest is presented in the (Table 4). The treatments that received enriched
VC along with the RDF (T10) had maximum NPK uptake of 96.76, 27.90, 24.37 kg ha'
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respectively, which was at par with treatments Ts (Table 4). These results were in agreement with
the findings of Verma [18] who found that incorporation of FYM significantly increased the
Nitrogen uptake of seed and straw. Higher Nitrogen uptake in rice with FY M application over no

fertilizer and inorganic fertilizers application [19].

At tillering stage, the available soil NPK status was found to be 110.49, 38.76 and 30.88 kg ha™
(Table 5). The NPK availability in soil increased with increasing proportion of organics from T
to T12. Higher NPK availability 164.74, 226.24 and 157.12 kg ha* was recorded with T1o which
was on par with the treatment Ts. Substantial improvement in soil fertility due to residual effect

of vermicompost. [20]

Table 1: Effect FYM and vermicompost on plant height

Treatments Plant height(cm)
30 DAT 60DAT 90DAT 130 days

T1- Control 27.36 31.36 39.59 42.83
T2- 50%RDF+50%(FYM+VC) 30.29 34.96 44.48 47.78
T3- RDF + 50% Enriched FYM 33.54 38.97 49.46 52.95
T4- RDF+ 75% Enriched FYM 36.78 42.96 54.50 58.06
Ts- RDF+100% Enriched FYM 58.46 69.55 87.97 92.98
Te- RDF+ 125% Enriched FYM 39.99 46.93 59.52 63.16
T7- RDF+ 150% Enriched FYM 43.17 50.85 64.47 68.23
Ts- RDF+ 50% Enriched VC 46.31 54.70 69.32 73.25
To- RDF+ 75% Enriched VC 49.41 58.52 73.91 78.24
T10-RDF+ 100% Enriched VC 59.71 71.67 91.12 96.10
T11-RDF+ 125% Enriched VC 55.47 65.90 83.32 88.13
T12-RDF+ 150% Enriched VC 52.45 62.23 78.63 83.21
S.Em+ 1.62 2.79 3.78 3.85
CD(P=0.05) 2.92 3.58 4.53 4.79

(* FYM — Farm Yard Manure, VC- Vermicompost)
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Table 2: Effect FYM and vermicompost on number of tillers m

Treatments Number of tillers m™
30 DAT 60DAT 90DAT Maturity

T;- Control 102.32 139.92 142.52 116.80
T2-50%RDF+50%(FYM+VC) 121.45 158.51 162.97 139.38
T3- RDF + 50% Enriched FYM 139.66 181.46 182.93 165.63
T4- RDF+ 75% Enriched FYM 156.61 202.71 203.22 184.86
Ts- RDF+100% Enriched FYM 291.86 340.07 339.22 328.58
Te- RDF+ 125% Enriched FYM 173.84 223.73 223.07 206.11
T7- RDF+ 150% Enriched FYM 192.26 243.18 243.22 228.96
Ts- RDF+ 50% Enriched VC 211.78 263.43 263.23 253.61
To- RDF+ 75% Enriched VC 237.23 282.99 283.08 275.03
T10-RDF+ 100% Enriched VC 300.30 348.33 344.87 334.23
T11-RDF+ 125% Enriched VC 275.34 321.82 320.87 315.97
T12-RDF+ 150% Enriched VC 256.77 302.86 302.31 296.70
S.Em+ 9.24 10.59 10.18 9.87
CD(P=0.05) 16.37 18.01 17.87 17.02

(* FYM — Farm Yard Manure, VC- Vermicompost)

Table 3: Effect vermicompost and FYM on grain yield, straw yield and harvest index

Treatments Grain Yield (g ha?) Straw yield (g ha) Harvest index
(%)
T1- Control 4.55 2.49 2.78
T2-50%RDF+50%(FYM+VC) 9.40 8.87 6.77
Ts- RDF + 50% Enriched FYM 14.19 15.18 10.95
T4- RDF+ 75% Enriched FYM 18.96 21.43 15.28
Ts- RDF+100% Enriched FYM 50.55 63.11 44.20
Te- RDF+ 125% Enriched FYM 23.71 27.64 19.55
T7- RDF+ 150% Enriched FYM 28.39 33.82 23.74
Te- RDF+ 50% Enriched VC 32.98 39.94 27.92
To- RDF+ 75% Enriched VC 37.46 45.96 32.07
T10-RDF+ 100% Enriched VC 51.79 64.29 45.25
T11-RDF+ 125% Enriched VC 46.23 57.57 40.21
T12-RDF+ 150% Enriched VC 41.87 51.95 36.19
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S.Em+ 151 1.54 1.14
CD(P=0.05) 4.22 5.14 3.96
(* FYM — Farm Yard Manure, VC- Vermicompost)
Table 4: Nutrient uptake by grain
Treatments N (kg ha™) P (kg ha) K (kg ha™)
T1- Control 5.03 1.61 3.90
T2-50%RDF+50%(FYM+VC) 13.99 3.80 5.91
T3- RDF + 50% Enriched FYM 22.67 5.98 7.97
T4- RDF+ 75% Enriched FYM 31.24 8.10 10.02
Ts- RDF+100% Enriched FYM 94.74 27.65 23.93
Te- RDF+ 125% Enriched FYM 40.40 10.35 12.04
T7- RDF+ 150% Enriched FYM 49.75 13.45 14.03
Ts- RDF+ 50% Enriched VC 58.95 16.47 15.98
To- RDF+ 75% Enriched VC 68.10 19.46 17.97
T10-RDF+ 100% Enriched VC 96.76 27.90 24.37
T11-RDF+ 125% Enriched VC 86.07 25.09 21.97
T12-RDF+ 150% Enriched VC 77.12 22.31 19.95
S.Em+ 2.71 0.72 0.82
CD(P=0.05) 8.43 2.12 1.94
(* FYM — Farm Yard Manure, VC- Vermicompost)

Table 5: Effect vermicompost and FYM on available N, P and K status of soil
Treatments N (kg ha™) | P (kg ha™) K (kg ha')
T1- Control 70.75 20.10 17.84
T2-50%RDF+50%(FYM+VC) 80.12 22.34 19.87
Ts- RDF + 50% Enriched FYM 83.34 27.60 21.73
T4- RDF+ 75% Enriched FYM 89.21 30.23 24.81
Ts- RDF+100% Enriched FYM 92.50 34.42 26.77
Te- RDF+ 125% Enriched FYM 109.89 37.87 29.94
T7- RDF+ 150% Enriched FYM 98.56 36.12 28.20
Te- RDF+ 50% Enriched VC 87.34 28.32 23.79
To- RDF+ 75% Enriched VC 95.10 32.06 25.10
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T10-RDF+ 100% Enriched VC 110.49 38.76 30.88
T11-RDF+ 125% Enriched VC 103.90 35.59 27.75
T12-RDF+ 150% Enriched VC 99.01 34.43 28.92
S.Em+ 2.82 0.96 0.65
CD(P=0.05) 9.25 3.02 2.43

(* FYM — Farm Yard Manure, VC- Vermicompost)

4. CONCLUSIONS

To the best of our knowledge, this is the first study to comprehensively evaluate how applying
organic fertilizers affects NPK status, growth characteristics, and yield of the medium duration
rice variety (ADT 38). Organic fertilizers with total N > 4% had higher availability of N that was
synchronized to the N demand of the rice crop. P and K availability was also high. Overall, we
recommend the Vermicompost for getting higher grain yield of rice cultivation. This organic
amendment not only effectively fertilizes the rice crop but is also a sustainable way of producing
rice. Substituting inorganic fertilizers with organic alternatives would also help protect the
environment.
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