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ABSTRACT

A field experiment was carried out to determineastmf organic fertilizers prepared from agriculausolid waste
(FYM) with various composting methods on the groavtt yield of Cluster bean (Cyamopsis tetragonatddine
agricultural solid waste was used for preparatiohdifferent organic composts. The five treatmendsevtaken as
compost from vermicomposting (T-1), pit compostireghod (T-2), NADEP method of composting (T-3),ptem
chemical fertilizers (25:50:50) as T-4 and cont(@}5). These organic fertilizers and chemical featirs were
supplied to field for Cluster bean (Cyamopsis tgtnaolobus) vegetable crop cultivation. Growth aséyof
Cluster bean (Cyamopsis tetragonolobus) plant veased out at various days. The number of podsgdent, pod
yield (g/plant) and pod yield per plot were recaddafter 60 days at various treatments of organid ahemical
fertilizers and compared with control. The highpktnt height was noticed with vermicomposting tmeent on
day (4.1 (20.120) cm, 3dday (8.9(+0.118) cm and 23.9(+0.112) cm over thatml and other fertilizers. The fresh
and dry biomass contents after 60 days were 8.438&) g/plant and 1.89 (¥0.087) g/plant and the giiof pod
yield was 106.78 g/100 pods in the set of veric@np@atment indicating drastic increase than thbheo sets
studied. Morphological characters including planeight, number of leaves per plant were higher vilie
application of vermicompost. The results show §iggmice increase in growth, yield pods in plantsated by
vermicompost fertilizer, followed by chemical fieréirs and as compared with control field. Vermipasting with
agricultural solid waste by earthworms gave bet&sults than other fertilizers.

Keywords: Organic fertilizer, chemical fertilizers, vermicoogi, crop vyield, Cyamopsis tetragonolobus
agricultural solid waste.

INTRODUCTION

The agricultural soil supports the crop growth éetif the growing crops are supplied with suitafelsilizersfor the
growth of all vegetable crops[fQyamopsis tetragonolobar cluster bean (Guar) belongs to the family Fehac
(Leguminaceag It is commercially grown for its seeds as a seuof natural polysaccharide (galactomannan),
commercially known as guar gum. Guar gum has a eumbuses in food [2]. C. tetragonoloba acts aaetizer,
cooling agent, digestive aid, laxative, and is ukdh dyspepsia and anorexia Anti-ulcer, anti-stuse
cytoprotective, hypoglycaemic, hypolipidemic andi-#uyperglycaemic effects [3]. In addition, Guarabs are
potentially high sources of additional phytocherscd4].Guar contains many important nutrients and
phytochemicals such as saponin and flavonoids ametil-known traditional plant used in folklore nigide [3, 5].
Abundant use of chemical fertilizers in agricultinas resulted in poor soil fertility and healthcohsumers. The
nitrogenous fertilizers and pesticide residues hareated water pollution leading to carcinogenfe@fon human
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body and caused damage to the important organdicapipn of chemical fertilizers leads to the ladssoil fertility
due to imbalanced use of fertilizers which have easlely affected agricultural productivity and calissil
degradation [6]. There is need to investigate blétanethod of composting for agricultural solid easmanagement
for agricultural use. Composting and vermicompagtine the recycling technologies which improve gbality of
products [7, 8]. Vermicomposting (T-1), pit comping (T-2) and NADEP method (T-3) are appropriatetimds
for biodegradable agricultural solid waste manag#rfig. Inthis paper compost was prepared by diffiémethods
including vermicomposting, pit method of compostifntADEP aerobic method. The present study was tizikkesm
to convert agricultural solid waste into value atlaeanures by different methods and observe itceffe growth
and yield of Guar vegetable crop (Cluster bean).

MATERIALS AND METHODS

The effect of vermicompost in comparison with origaand chemical fertilizers was tested on Clustearb
(Cyamopsis tetragonolobpggetable crop. The plots of size 2.75mX2.75nhieé replications were prepared in an
agricultural plot in the nursery of Solapur UnivigrsSolapur. The soil was ploughed and preparediperiments.
The (pre-characterised) vermicompost was appliethatrate of 1.9 kg per plot (@ 0.245 kg/sqm). Rete
application of pit compost and compost from NADEEr&3.024 kg per plot (@ 0.399 kg/sgm) each andhatz
fertilizer with NPK in the proportion of 25:50:50as applied at the rate 150gm per plot (@ 19.84gmyaccording
to recommended dose of fertilizers.[9].Total 20@dsewere sown in each plot. Irrigation system wasurface
water. The rate of irrigation was done off and &'day per week. A random sample of 10 plants fron gat was
taken at various time intervals that viz. are 7,a8d 60 days after sowing. The vegetative growtradters like
Plant height, number of leaves and total fresh @mydweight of plant were measured with referencetamdard
method of agronomy [8]. At the time of harvest €af60 days) total yield of pods of Guar per plosweacorded.
Yield components like number of seeds/pod,dry seegight (9/100 seed), number of pods/plant, aveirfagsh
weight of pod/ plant, pods weight (g/100 pod) astaltfresh weight of Pods/ plant were recordedr &tedays.

Prior to this experimental study, nutrient stat@idifferent fertilizers and soil characteristics study site were
estimated using standard methods[10, 11].

The samples were subjected to chemical analysioofgHe samples was measured by pH meter and meigtas
determined by loss on drying method. The electgoalductivity values of a soil samples were deteediby using
digital conductivity meter. Organic carbon of sedmple was determined by using Walkley and Blackapid
dichromate oxidation technique method. Total Njgo was determined by using Kjeldahl method. Estion of
available phosphorus was done by using method dimeacidic soil by Bray and Kurfz method[12]. Psgaum in
the soils was estimated by flame photometer. Cal@nd magnesium forms stable complexes and weeendieed
by EDTA titrimetric method. Sodium was determinegdthe method of preparation of standard curve éatilam.
Phosphorous by Olsen method and Cu, Zn, Fe, Mnesgtimated with help of DTPA (diethylenetetramingpen
acetic acid) as an extractant method and the mitrients in the extract are determined by using n#o
Absorption Spectrophotometer. Boron was determibgd Spectrophotometric method. Sulphur content was
determined by phosphate extractable SO4 method TI8] literature suggested methods, capable tcacteaise
MSW are useful for solid waste recycling studie$][hence are preferred.

RESULTS AND DISCUSSION

The physic-chemical parameters of soil used ingemvestigation indicated that the soil was aflalin nature
with pH 8.01 having 8.8% initial moisture and 0/h&/cm) EC and 1% carbon content. The NPK conteet® w
0.21%, 0.19% and 0.08% respectively. The all otl@ues of nutrients found are represented in Tab¥ehich
indicate the suitability of soil for the crop grdwt

Table 1. Initial physic-chemical characteristics ofexperimental soil:

Parameter | Soil characteristics| Parameter| Soil chareteristics
pH 8.01 Mg (%) 0.43
Moisture(%) 8.8 Na(ppm) 310
EC(mS/cm) 0.15 B (ppm) 28

Org. carbon 1 Fe (ppm) 87
N(%) 0.21 Mn (ppm) 62

P(%) 0.19 Cu (ppm) 14

K(%) 0.08 Zn (ppm) 30

S(%) 0.16 Cl (ppm) 465

Ca (%) 1.07
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Nutrient contents of all composts used in experimeme given in Table 2.The initial soil test helpf the
application of enough fertilizers to meet the reguoient of crop while taking advantage of nutriealteady present
in soil.

Table 2.Nutrients contents of different organic fefilizers prepared from agricultural solid waste

SR.No PARAMETERS T-1 T-2 T-3
1 pH 8.03 7.49 6.84]
2 Moisture (%) 32.700 19.4 16.90
3 Org. Carbon (%) 19.5 12,0 9.56
5 N (%) 1.27 0.93 0.88
6 P (%) 1.64 1.05 0.93
7 K (%) 1.11 1.72 1.25

T1stands for nutrient status of FYM prepared framicompost method, T2 stands for nutrient stafésYd1 prepared from Pit composting
method, T3stands for nutrient status of FYM pregdrem NADEP method of composting.

The all nutrient contents were found more in adtical waste of vermicompost as compared to pitposting and
NADEP method of FYM. All values such as pH, MoigtuOrganic Carbon, N, P were high in vermicompasts
compared to other composts. Vermicomposting of F¥ihbwed highest nutrients whereas NADEP method of
agricultural waste compost gave lowest nutrientse Tange of all necessary parameters was in matate of
fertilizers as suggested by S. R. Maley viz. pH.@07to 8.2), organic carbon (16.0%), Nitrogen (1t6@®.00%),
Total phosphorous (2.5 to 3.2%), available phospis (1.25%) and potassium (2.00%).

The properties of vermicomposts, pit composts aADEP compost were compared (Table 2), it was oleskthiat
the vermicompost has alkaline pH (8.03) than pihpost (7.49) with slight alkaline and NADEP compusth
slightly lower (6.84) pH. The N.P.K contents wer@70, 1.64% and 1.11% in vermicompost 0.93%, 1.@5/kb
1.72% in pit compost and 0.88%, 0.93% and 1.25%ADEP compost.

The effect of application of compost and chemiatilizers on cluster bearCyamopsis tetragonolobgrowth
parameters are presented in Table no 3, 4, 5. @hdts show that there were different impacts ehezompost
application on the crop which differently favourdee plant growth parameters. Rate of applicatiorowipost
however showed increase in the values of growtlarpaters measured from the control plant to thosatgl
supplied with the desired rates of other fertilizercluding chemical fertilizer.

Table3. Effect of different fertilizers treatmentson average morphological characteristics of Clustebean Cyamopsis tetragonolobus)
plant after 7 days

. No. of Biomass

Treatments Plarz(t:ri;()elght leaves/ Fresh Weight Dry Weight

plant (gm/plant) (gm/plant)
T-1 4.1 (+0.120) 3 0.56 (£0.012) 0.17 (£0.140)
T-2 3.9Z (+0.120) 3 0.48 (+0.004) 0.13 (+0.053)
T-3 3.1 (+0.128) 3 0.42 (£0.018) 0.11(+0.056)
T-4 3.8 (0.265) 3 0.38 (x0022) 0.06 (+0.040)
T-5 2.9 (¥0.112) 2 0.38 (£0.033) 0.05 (#0.012)

T1 stands for Vermicomposting of FYM, T2 standpitocomposting of FYM, T3 stands for NADEP metbfocbmposting of FYM, T4 stands for
Chemical complex fertilizers (25:50:50) and T5 staifor Control

Table 4. Effect of different fertilizers treatmentson average morphological characteristics of Clustebean (Cyamopsis tetragonolobus)
plant after 30 days

. Biomass

Treatments Plar('(t:;:?'ght No. Olglﬁta ves/ Fresh Weight | Dry Weight

P (gm/plant) (gm/plant)
T-1 8.9 (#0.118) 7 0.93 (+0.065 0.28 (+0.075)
T-2 8.5(+0.094) 6 0.77 (+0.050 0.21 (+0.040)
T-3 8.0 (0.011) 6 0.61 (+0.087 0.16 (+0.027)
T-4 9.1 (20.127) 7 0.75(+0.075 0.12 (+0.04b)
T-5 6.3 (0.103) 5 0.41 (+0.056 0.09 (+0.05B)

T1 stands for Vermicomposting of FYM, T2 standpifocomposting of FYM, T3 stands for NADEP methiocbmposting of FYM, T4 stands for
Chemical complex fertilizers (25:50:50) and T5 staifor Control
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Table 5. Effect of different fertilizers treatmentson average morphological characteristics of Clustebean (Cyamopsis tetragonolobus)
plant after 60 days

. Biomass
Plant height | No. of leaves/ -
Treatments (cm) plant Fresh Weight (gm/plant) E()é#\//gaggt
T-1 23.9(¢0.112) 16 8.43(+0.236) 1.89(x0.087)
T-2 23.1(+0.096) 14 3.24(+0.260) 0.83(+0.087)
T-3 18.4(x0.072) 12 3.74(+0.155) 1.00(x0.11)1)
T-4 26.6(+0.141) 21 6.0(+0.231) 1.55(+0.08[1)
T-5 17.3 (+0.075) 9 2.6 (£0.168) 0.44(+0.05[1)

T1 stands for Vermicomposting of FYM, T2 standgitocomposting of FYM, T3 stands for NADEP metbfocbmposting of FYM, T4 stands for
Chemical complex fertilizers (25:50:50) and T5 stsifor Control

Under the present study, plant height and no.afds per plant were significantly influenced byeti#ént composts
and chemical fertilizer at different days of crogealt was observed that that plant height wasdsgk26.6 cm)
with application of chemical fertilizer. On the ethhand, the lowest plant height (17.3 cm)was oleskin control
at harvesting stages (at 60 day). During the gramgilysis (at 60 days) maximum numbers of leaveplpat were
found in Cluster bearCyamopsis tetragonolobuplant treated with chemical fertilizer followed bermicompost
of FYM. It is observed that the fresh weight (8.48cand dry weight (1.89gm) was maximum in treatnssttof

vermicompost of FYM, which was followed by the sdttreatment with chemical fertilizer. All resuligere

significant over the control.

Table: 6. Effect of different fertilizers treatments on morphological characteristics and yield of Clster bean Cyamopsis tetragonol obus)
plant after 60 days (i.e. harvesting time)

Compost No. of seeds/ Dry seed weight No. of Average fresh weight of pods Tptal fresh
application pod (9/100 seeds) pods/ Weight of (9/100 pods) Weight of Pods/

plant Pods/plant plant
7.5 0.816 4.2

T-1 (+0.130) 162 6 (+0.067) 106.78 (+0.045)
6.3 0.723 1.87

-2 (+0.112) 137 4 (+0.035) 91.898 (+0.065)
6.10 0.487 1.55

-3 (+0.078) 1.22 5 (0.040) 74.808 (+0.050)
6.4 0.571 3.3

-4 (+0.011) 1.56 7 (+0.035 ) 100.18 (+0.075)
6.2 0.355 1.02

T-5 (+0.098) 1.08 3 (+0.050) 59.12 (+0.030)

T1stands for Vermicomposting of FYM, T2stands itazgmposting method of FYM, T3stands for NADEP otetf composting of FYM,
T4stands for Chemical complex fertilizers and Tddsafor Control.

Total yield/plot of Cluster bearC{yamopsis tetragonolobusvas achieved to be 1.880kg while it came outdo b
0.620kg, 0.478kg, 1.320kg and 0.408kg in treatm@nisT2, T3, T4 and T5 respectively. The lowestd/iwas
obtained in control field. A significant increaseli00 pods/gm of Guar plant was observed in figatments and it
was 106.8 gin T1, 91.898 g in T2, 74.808 g in T!).18 g in T4 and as compared to control (59.1&sghown in
table 6. All treatments produced significantly léglnumber of pods per plant over the control. Dm&sented in
Table6 indicated that no. of seeds/ plant, dry seeidht (g/100), no. of pods/ plant, average fresight/ plant and
total fresh of pod/plant were significantly incredsafter 60 days with treatment of vermicompodt6i/.

Table: 7. Effect of different fertilizers treatments on chemical contents of Cluster bearCamopsis tetragonolobus) plant after 60 days
(i.e. harvesting time).

Chemical Constituents
Compost Application N P K Ee Mn Zn Cu
(%) | (%) | (%) | (ppm) | (ppm) | (ppm) | (ppm)
T-1 1.4 0.34| 4.64 14.9 10.2 14.§ 9.6
T-2 1.17| 0.31| 4.96 27.7 10.9 12. 108
T-3 1.13| 0.21| 4.65 19.6 10.4 10.1 9.9
T-4 1.06| 0.32| 5.17 24.4 8.4 7.9 9.9
T-5 1.28| 0.33] 4.32 12.5 9.7 13.7 10.p

T1stands for Vermicomposting of FYM, T2stands fa®nposting method of FYM, T3stands for NADEP aaktii composting of FYM,
T4stands for Chemical complex fertilizers and Tddsafor Control.

Results in Table 7reflect that, the effect of thifedent fertilizers application treatments on memt contents (N, P
K, Fe, Mn, Zn and Cu). Concerning the effect osth&reatments on chemical constituents, it wasrebdehat that
treatment T-1 gave the maximum value of chemicalstituents. All treatments caused increase nutgentents
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compared with the control treatment. The lowestieadf chemical constituents was resulted in thattnent T-5
and in comparison with treatments T2, T-3, T4 aBd T

CONCLUSION

Among all the fertilizer treatments for the growtyield and chemical contents of Cluster be&yamopsis
tetragonolobu} crop recorded significantly highest with applioat of vermicompost of FYM as compared to
remaining treatments and then followed by treatmeith chemical fertilizer. Therefore it is conclutehat
vermicompost can be recommended for better gromdhyéeld of Guar in agricultural practices.
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