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Abstract

A ficld cxperiment was conducted during Aharif, scason 2012 to study the cffcct of organic manurcs and
difterent levels of NPK on growth and quality of Bottle gourd. The experiment consisting of 16 treatments viz.. four
levels ot NPK (control. 100:50:50, 80:40:40 and 60:30:30) and organic manures (control. vermicompost, poultry manure
and FYM) factorial designed in RBD with thrce replications. Results indicated that application of NPK (100:50:50) +
vermicompost (5.0 t/ha) was recorded minimum days taken to appearance of first female flower. maximum length of
main vine (m). number of primary branches per vine. length and width of leaf (cm) 45 days after sowing. minimum node
number at first temale 1Tower appeared. protein content in fruit. crude fibre content in fruit. nitrogen content in truit,
phosphorus content in fruit, potassium content in [ruit, yicld q/ha and return rupees investment.
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Introduction

Among, cucurbits, bottle gourd [Lagenaria
stceraria (Mol.) Standl.| is exiensively grown in India and
truits arc available throughout the year, Fruits at tender
stage are used as a cooked vegelable and for preparation
of sweers, (e.g. kheer, petha, buifi, and halwa.) and
pickles, ravia. Hard shells of mature fruits are used as
water jugs, domestic utensils, floats for tishing nets and
making musical instruments. cti¢. As a vegetable it is
casily digestible. It has cooling ¢ffectand has diurctic and
having cardio-tonic properties. Fruit pulp is used as an
antidote  against ccertain poisons and is  good for
controlling constipation. night blindness and cough. A
decoction made out ol leal is taken for curing jaundice
(Thamburaj and Singh, 2001). The fruit contain 0.2%
protein, 2.9% carbohydrate. 0.5% fat and Il mg vitamin
C of per 1M} g fresh weight. In the area, cucurbits are
growing extensively as kitchen garden especially during
kharif scason or as commercial scale throughout the year.
The tribal's of the arca are growing it and train the vines
on houndary of thc house 8nd on pandal. Among
cucurbits, bottle gourd is being 2rown by majority of the
farmer than other cucurbitaccous vegetahles In India.,
bottle gourd is grown in the arca of 111 thousand hectares
with annual production of 1836 thousand tonnc and
having 12.21 tonnes ha™' productivity. It occupies 3.20
Thousand hectares arca in Rajasthan producing 22.40
tonnc with a productivity of 3.48 tonnes ha”'(Anonymous.
2015). The effect of organic and inorganic fertilizers is
complcmentary to cach other in terms ot soil tertility
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improvement and sustainable agriculture. Theretore, it is
necessary to make their judicious use in right proportion
for harvesting better yield of different crops in cropping
scquence and for sustaining soil tertility. The integrated
nutricnt managecment helps in restoring and sustaining soil
fertility and crop productivity, It also helps inarresting the
emerging  deficiencies  of  macro.  sccondary  and
micronutrients tavorably by optimizing the physical,
chemical and biological environment of soil and achieving
cconomy and ctficicncy in fertilizer use. Hence. the
present study was undertaken to find out the combined
effect of organic manures and inorganic fertilizers on the
growth and quality ot hottle gourd.

Materials and Methods

The experiment was laid out at Horticultture
Farm. College of Agriculture, Bikaner. during Kharif
season 2012. The soil was loamy sandy with PY 8.2 and
contained 0.09% organic carbon, 80.19 kg ha'available
N. 17.34 kg ha'available P, 185.42 kg ha'available K.
The experiment was laid out Randommized Block Design
(factorial) with three replications, There were  sixteen
trcatment  combinations,  which  included  various
combination of NPK (control. 100:50:50. 80:40:40 and
60:30:30) and organic manures (control. vermicompost
poultry manure and FYM). The wecll rotten farm yard
manure (5.0 t ha™). vermicompost (5.0 t ha’) and poultry
manure (7.0 t ha') were applied and spread uniformly in
the plots as per wreatment. Three seeds per hill were sown
manually by dibbing method on 3" August 2012, The
sceds were svaked in cold water overnight betore sowing
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for better germination. The sowing was done in the row
keeping 2.5 m inter —row spacing and 0.80 m plant to
plant spacing. At cach hill and seed were sown at a depth
of 1.5 to 2.0 cm, Germination took place within six days
after sowing. Onc thind dosc of N, {ull dosey of
phosphorus and potassium were applied at the time of
sowing. The remaining doses ol nitrogen were applied 30
and 60 days altcr sowing into standing crop. The sources
of N. P and K were used as urea. single super phosphate
and muriate ol potash, respectively the rccommendced
doxe of NPK was 80:40:40 kg bha L (Anonymnous, 2010).
Data were taken five plants were scleeted yandomly from
cach plot and tagged, Minimum days taken to appcarancc
of first female flower. length of main vine (m), number of
primary branches per vine, length and width of leaf (¢cm)
45 days after sowing, minimum nodc numbcr at first
female Hower appeared, protcin, crude tibre, nitrogen,
phosphonus. potassium content in truit. yield g/ha and
rcturn rupees investment. Were recorded as per standard
methodology. Estimated yield per hectane was caleulated
by number of fruit vine™, yield vine' and total plant
density and retums ha'! caleulated by sale price of Rs 800
g and total yield g ha'. Where retums rupees investment
calculated by dividing net return to total cost of
cultivation ha'',

Results and Discussion

Eftect of organic manure: Yhe data presented in (''able
1 and Table 2). Organic manures, NPK levels effiect on
growth and quality aunributes of bottle gourd. The
application of vermicompost (5.0 t ha). Recorded length
of main vine (4.09), number of primary branches per vine
(11.85). protcin content in fruit (.262 %), crudc libre
content in fruit (1,136 %), nitrogen content in fruit (0,042
%), phosphorus content in fruit ().41 %), and yicld g/ha
(242.70 g "'). However application of FYM (5.0 t ha™),
recorded minimum node number at first female flower
appeared (11.64), length of leaf (18.16 cm) and width of
teal (27.2F cm). 45 days alter sowing. potassium content
in truit (1.52 %). and minimum days taken to appcarance
of first female flower (58.47), under pouliry manure (7.0 t
ha'). These finding clearly indicated that vermicompost
playcd a significant role on cnhancing the growth of bottle
gourd. hmprovement in plant growth attributes with that
application of vermicompost might be due to better not
only provided plant nutricnt but also improve the physical
condition of soil in respect of granulation. friability
porosity which interm provided a balance nutritional
cnvironment tfavorable both soil rhizosphere and in plant
system. Reddy er «f..(1998). These results are in close
conformity with the finding of Scnapati ¢z al.. (1985),
Pillai ¢r af., (1985), Sharhidhara et «f., (1998) and Tomar
et al.. (1998) This might be duc to improve nutrient
cenvironment in the rhizosphere as well as its utilization in
the plant system, leading enhanced translocation of
nutricnt, vitamins and protcins in fruits. Anothcr reason
might be the increased activity of nitrate reductase which
helped in synthesis sustains amino acid  proteins  as
reported by Chinaswamy and Marikulandi, (19606). L.opes
et al., (1996), Yadav and Vijayakumari, (2004). The

benelicial elfect of FYM/Verinicompost in increasing the
content of nitrogen in fruit might be attributed to its dircct
supply of nitrogen. Morcover, FYM/Vermicompost atter
decomposition might have released macro and micro-
nutrients, which increcases the availability of nutricnts 0
the soil. plant system and thus increased the nutrient in
fruit ete. The higher nutrient availability enhanced
photosynthesis and their transtocation to diflerent plant
parts resulting into higher concentration of nutrient
particularly. nitrogen. Similar linding have been obscrved
by Singh and Krishana (2007), Okonwu and Mensah
(2012). Ouda and Mahadccen (2008).

Effcct of inorganic fertilizers: Application of different
levels NPK significantly influenced the growth and yield
of bottlc gourd. The maximum number ot primary
branches per vine (12.55). length of leal’ (18.65 cm), width
of leal’ (27.54 cm) 45 days aller sowing, minimum node
number at first female flower appeared (11.27), protein
content in fruit (0.81 %). crude fibre content in fruit
(0.139 ). nitrogen content in fruit (0.045 %), phosphorus
content in truit (045 %), potassium content in truit (1.74
%) and yield (249.10 g/ha) were recorded under NPK
100:50:50 fertilizer. However the NPK fevels 80:40:40
tertilizers recorded maximum length of main vine (4.27
m). minimum days taken to appearance of first female
flower (58.22). This may bc duc to the better nutrition
covironment in the root zone for growth and development
ot the plant. Nitrogen is considered as one of the major
nutricnt requircd for proper growth and development ol
the plants. It also play an important role in plant
metabolism by virtue of being an essential constituent of
diverse type of metabolically active compounds  like
amino acids. proteins, nucleic acids, prophytins, flavins,
purine and pyrimidine. nucleotide, flavin nucleotides,
cnzymes, co-cnzymes  and alkaloid  Yadav, (2000).
Phosphorus is a constituent of nucleic acid, phytin and
phospholipids, The beneficial intfluence of phosphorus in
carly stages of growlth may be explained by cuarly
stimulation of root system through efficient translocation
to the root ol certain groewth stimulation compounds
formed on account of protoplasmic activity of tops in
phosphorus feed plants, when enhanced absorption of
nitrogen and other nutricnt and their ntilization, So an
adequate supply of phosphorus in carly stages of plant life
is important in laying down the primodia for the
reproductive part ot the cauliftower Kumhar, (2004). T'he
response of potassium  tertilization in tcrins of overall
improvement in growth characters are lurther supported
by the fact that the leaching losses of potassium was morc
in tight textured soil. Therefore. potassium fertilization
improved overall crop growth in term of plant minimum
day taken to the appcarance of tirst female flower,
minimum nodes no. at which lirst female flower appeared.
Icngth of main vinc. number of primary branches per
plant, length and width of leaf (cm) 45 day after sowing,
potassium hcelps in the protein and chlorophyll formation
ultimately the NPK arc used far beller vegelative growth.
As  fur cuase economic is  calculated the combined
application of (VF:) recorded maximum nesults revealed
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that organic manurc in form of vermicompost @ $§ tonnces
ha! recorded higher growth and yicld attributes as well as
gross return over rest uf (reatment. Fiuther in NPK levels
higher dose i.e 100:50:50 kg ha' respectively showed
better in growth and quality tones, The result of present
study in the agrecement his the carlier rescarches and
returns per rupees investinent The influence of nitrogen
fertilization of N. P and K content of fruil appeared to be
due o improvement nutritional environment both in the
root zonc in thc plant systcm. Thus. adequate supply of
NPK carly in the crop scason increascd the availability of
nutrient to the root zone coupled with increased metabolic
activity and at the cellular level probably might have

increased the nutrient uptake and accumulation in the
vegetative plant parts, ancl ruit highly nutrient contents in
fruit seems to be due to higher functional activity of rout
for longer duration under this weatment the increased
NPK in bulb also observed by Hilli ef «f., (2009),

On the basis of the results obtained in present
investigation. it may be concluded that the application of
NPK either alone or in combination with organic manures
enhanced the growth and yield attributes in bottle gourd.
Supplcmentation of 5.0 tonncs vermicompost combination
with NPK (100:50:50 kg ha') cnhanced growth and
quality as well as returns

_Tablel. Effect of organic manurey and different levels of NPK on growth and quality of Bottle goprd.
Treatment Days Leng [ No. of | Lengt | Width | Node Protei | Crude | Nitroge | Phos | Potas | Yield
taken th of [ primar | h of | of leal | no. at | n hbre n phor | sium | (g/ha)
to main v leat (cm) first conten | conten | content us conte
appear | vine branch | {¢m) 45 female | in ¢ mo|in it | conte | at in
ance (m) es per | 45 days flower | fruit truit (%) nt in | truit
of first vine days after appear | (%) (%) Truit (%)
femnle after sowin | e« (%)
flower sowin | g
2
Control 6085 | 3.66 11.38 17.41 26.60 | 1235 | 0.225 1.124 | 0.036 036 | 1.20 | 188.22
Vermicompost | §9.25 | 4.09 11.85 18.00 | 27.03 11.65 | 0.262 1.136 | 0.042 0.41 1.50 | 242.70)
Poultry manure | S8.47 | 3.85 11.61 17.87 | 2698 1203 | 0.256 1.127 | 0.041 0.34 1.45 | 225.17
FYM §59.62 | 4.05 11.58 | 18.16 | 27.21 1164 [ 0.256 1131 [ 0.04] 0.38 1.52 | 223.26
S.Emzx (.58 0.15 0.13 0.23 .29 0.23 0.007 0.003 0.001 0.01 O.1E 0.27
C.D. (P=0.05) 1.68 NS NS NS NS NS NS NS NS 0.03 | NS 0.78
Control 60.86 | 333 | 992 16.76 | 25.99 1278 | 0.218 1.113 | 0.035 0.33 1.08 | 176.08
NPK(60:30:30) | 5997 | 3.79 11.74 17.57 | 26.84 12.28 | 0.243 1.131 [ 0.039 0.40 1.19 | 211.96
_NPKr30:40:40) | 58.22 | 427 | 1221 | 1856 2746 | 11.35 [0275 | 1135 | 0044 [0.31 | 1.67 | 24220
NPK(10):50:50 | 58.81 4.25 12.55 18.65 | 27.54 | 11.27 | 0.28]1 | 0.139 | 0.045 045 1.74 | 249.10
)
S.Em= 0.58 015 |0.13 0.23 0.29 0.23 0.007 | 0.003 | 0.00] 0.01 0.1 0.27
C.D.(P=0.05) 1.61 045 | 0.38 .68 0.83 0.68 0.02! | 009 | 0.003 0.03 | 033 [0.78
Table 2: The cultivation cost of Bottle gourd including cost of individual treatment (  ha™")
Treatment Fruit Common cost | Treatment Total cost Gross Net  returns | B:C
Yicld of cultivation cost ( ha™) returns ( ha') ratio
(yha'") ( hahy ¢ ha"y ¢ hahy
Vo, 13493 | 49245 | M— 49245 107944 | 58699 | 2.19
VaF, 18296 49245 10500 59745 146368 36623 244
Vuk, 192.56 49245 2464.53 S1709.53 154048 102338.47 2.97
V.F. 231.56 49245 4107.58 53352.58 185248 1318Y5.42 347
V\F, 265.98 49245 18286.02 67531.02 212784 145252.98 3.15
VE, (21577 [ 49245 1296353 | 6220953 [ (72616 | 11040647 [ 277
V,F, 231.36 49245 14607.58 63852.58 185080 121227.42 2,89
V.:F, 238.44 49245 5786 .02 55031.02 190752 135720.98 3.46
V,Fa 195.11] 49245 1500€) 64245 156088 91843 2.42
ViFa 191.32 49245 2500 51745 153056 101311 2.95
Vb 193.83 49245 13286.02 525331.02 155064 10253.98 2499
V,F, 211.33 49245 17464.53 667(0).53 169064 102354.47 2.53
Vil 298.39 49245 19107.58 68352.58 238712 170359.42 3.49
V:F» 270.57 49245 13786.02 63031.02 216456 153424 98 343
ViF, 228.19 49245 4964.53 54209.53 182552 128342.47 3.36
V.l 235.09 49245 6607.58 55852.58 188072 132919.42 3.36
Sale price of Bottle gourd @ 800.0 44

=)
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