
INOIAN JOUINll OF 

ARID IOITICUlTIIE 

2017, Vol. 12(1-2):1-15 

Effect of organic manures and different levels of NPK on 

growth and quality of Bottle gourd [Lagenaria siceraria

(Mol.) Standl.] 

Mukesh Nagai·. A.K. Soni and D.K. Sarolia 
Oepartmem of Horticulture, CoHege of Agricullure 

S K Raja.slhan Agricu1Lural University, Bikaner 334006, Rajasthan, India 
(Received: 12.07.2017: Acc,;p1.«I: 16.Jl.2017) 

Abstract 

A field experiment was conducted during klwrij; sea.son 2012 to study the effect or organic manures and 
dift�.rent levels of NPK on growth and quality of 8ottJe gourd. The experiment consisting of 16 treatments viz .. four 
levels of NPK (contro1. 100:50:50. 80:40:40 and 60:30:30) and organic manures (control. vermicompost. poultry manure 
and FYM) faclOriaJ designed in RBD with three replications. Resulls indicated that application of NPK (100:50:50) + 
vermicompost (5.0 c/ha) was recorded minjmum days taken to appearance of first female flower, maximum length of 
main vine (m). numbe.r of primary branches J>er vine. length and width of leaf (cm) 45 days after sowing. minimum node 
number at first female tlower appeared, protein c,ontent in fmic, cn1de fib1·e content in fmit, nitrogen concem in fruit, 
phosphorus con1enl io fruit, pota�$ium content in fruit, yield q/ha and re1um rupee.� investment. 
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Introduction 
Among, cucut'bits, bottle goul'd / /_,itgenaria 

skeraria (Mol.) S1ar1dl.] is c.x1ensively grown in India and 
fmiLS arc avniJablc th.roughoul the ye�lr. Fi:uits ::,t lender 
stage are used as n cooked vegc:-tablc:- ,lw.l for prepnrmion 
of sweets, (e.g. kheer, pethCl, burfi, and halwa.) •Hu.I 
pickles, rayw. Hard shells of rmHure fruits are used as 
water jugs, domestic utcnsiJs, floats for fo;hing nctS and 
making musical instniment.s. etc. As a vcget:,ble it is 
easily djgcstjble. h has cooling effccl and has diuretic and 
having c.ardio-tonic properties. Fruit pulp is used as an 
antidote against certain poisons and is good for 
controlling con.stipn6on. night blindness and cough. A 
decocLion made oul of leaf is taken for curing jaundice 
(Thamburaj and Siogh� 2()()1). The! fmit co1\taio 0.2% 
protein, 2.9% carbohydrate, 0.5% fal and 11 mg vitamin 
C of per I 00 g fresh weighL In the area. c11curbi1s are 
growing exce.nsivcly as kitchen garden especially during 
klrarif St:"ason or as c;om .mercif,I scaJc th.rougho11l lhc ye.fir. 
The tribi·,J's of the area nre growing it am.I lrnin 1he vines 
on boundary of the house and on pandaJ. Among 
cucurbits. bottle gourd is being grown by majority of the 
farmer than other cucurbit.accous vegetables In India. 
bottli, gourd is grown in tht: ari..:a of I 11 thousand hectares 
with annual production of 1 S36 thousand tonne and 
having 12.21 tonnes ha·1 productivity. lt occupies 3.20 
Thousand hectares area in Rajasthan producing 22.40 
tonne with a productivily of 3.48 tonnes ha.1(Anonymous.
2015). 1'•he effect or organic and inorganic. fenilizers is 
complcme,nary to each other in te.1•ms of soil fertility 

improvcmcnl and suSl.iinablc agriculture. Tl,c:n:forc, il is 
necessary t◊ make their judicious use in righ1 proportjon 
for harvcsling better yield of different crops in cropping 
sequence and for sustaining soil fortrnty. The intcgra1ed 
nutriem ma..nagemem helps in restodng and sustaining soil 
fertility and crop productivity, It al.so helps in arresting the 
emerging deficiencies of macro. secondary and 
micronutriems favorably by optimizing the physical. 
chemical and biological environment of soil and achieving 
economy and cfticieocy in fel'tilizc:r u�e. Hence. the
present study was undel'caker1 to find out the combined 
effec1 of organic manures and inotganic fortiliz.::rs on the 
growth and quality of hotde gourd. 

Materials �Hui Methods 
The! expetimcm was laid out ac Horticulnu--e 

Farm, College of Agriculture, Bikaner. durinf Khar(f

season 2012. The soil was loamy �andy with p1 8.2 and
contained 0.09% 0l'ganic carl)on, 80. 19 kg ha·1availat,le 
N, 17.34 kg htt.1ttVf1ifobk P, J 85.42 kg ha·1aw1ih,t,lc K.
The expeiiment was lajd out Rnndon:i.ized Block Design 
(faclorial) wilh Lhrce rcplicalions. There were sixteen 
treatment combinations. which includ�cl various 
combination of NPK (control. 100:50:50. 80:40:40 and 
60:30:30) and organic manures (control. v�rmicompost. 
poultry manure and FYM). The we)) rolten farm yard 
manure (5.0 t ha·1). vermicompost (5.0 t ha.1) and poultry
manure (7.0 t ha·') were applied and spread uniJbrmly in 
the plols 3$ pel' u·e.aLmeol. ''

fhl'ec seeds per hill we.re sown
manually by <libbing method on 3•1.1 August 2()12. The 
seeds wt:1'C soaked in et)ld wac�-1· overnight before sov.'ing 
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for beuer genninatfon. The sowing was done in the row 
keeping 2.5 m inter -row spacing and 0.80 m plant to 
plant Spt,cing. At c.nc::h hill tmd seed were sown a.I n dcplh 
of 1.5 to 2.0 cm. Germination took place within six clays 
after sowing. One third dose of N, full doses or 
phosphonis and pornssium wet'e applied at the time or 
sowing. The remaining doses of nin·ogen were applied 30 
and 60 days aflcr sowing into standing crop. The S<.lurccs 
of N. P nnd K were used as ureo.. single super phosphate 
and muriatc of potash, respectively the recommended 
dose of NPK was 80:40:40 kg ha 1 (Am)nymous, 20l0).
Data were takeo five platHs were select�d 1·andomly from 
each plot and tagged. Minimum days taken to appearance 
of fir$! female flower, length of main vine (o,), number of 
p1'irnary br:.rnchcs per vine. leogth :.wd widlh of leaf (cm) 
4.5 days after sowing, minimum node n\lmber ut first 
female llowe.r appeared, prolcin, crude fibre. nitrogen. 
phosphonis. polassium COJllent in fruit. yield q/ha and 
return rupees invcsh11ent. Were recorded as per standard 
methodology. Estimatc.<l yidd per hecum..- wa.s calculated 
by Jturnber of fruit vine·•. yield \•ine·' a11d total plaJ\l 
densily and relums h:f 1 cn]culn1e<l by sale price of Rs 800 
q and tota.1 yieJd q ha·•. \Vhere retums n1pees investment 
calcula1ed by dividing net return to total cost of 
cultivation ha·1•

RcsuJts and OiS<.·ussion 
£ffC'ct of organic manure: 1··he data presented in (Table 
1 and Table 2). Org_nnic manur�s. NPK lcv..:ls eff.:ct on 
£:l'Owth and quality auribute.� of bottle gourd. The 
appJication of vermicompost (S.0 t ha'1). Recorded length
of main vini: (4.09), numbt:r of primary branches per vine 
(I 1.85), protein content in fruit (0.262 %), crude fibre 
content in fruit ( 1.136 %), nitrogen content in fruit (0.042 
%), phosphorus conte.nl in fruit (0.41. %). and yield q/hn 
(242.70 q h;,•1). However applicati()l\ of FYM (5.0 t ha'1).
recordOO minimum node number at first female flower 
appeared (11.64), length of leaf (18. 16 cm) and width of 
leaf (27 .21 cm). 45 days after sowing. potassium content 
in fruit ( 1..52 %). and minimum clays taken to appearance 
()f fii:$1 fomak fl<)wcr (58.47 ), under poultry i:nanure (7 .O t 
ha·1).TI1ese finding clearly indicated that vermicompost
pl�lycd a significant role on enhancing the growth of bottJe 
gourd. hnpr()Vcmcnl in plnnl growth a11ribu1cs wi1h lhnt 
appJication of vermicompost mighl be due to better not 
only providOO phmt nutrient but 1'llso improve the physical 
condition of soil in respect of g;ranulation. friability 
porosity which intem1 provided a balance nutritional 
cnvin.mrnent favorable both soil rltirosphere 1md in plant 
syslem. Reddy el u/ .. (IC)9!$). TI1ese resul1s are in close 
conformity with tJn:. finding of Scnapari er at .. (1985), 
Pillai Pl al., (1985), Sharhidhara n al., (1998) find Tomar 
cl al., (1998) This mig,ht be due to improve 1lutrient 
environment in the rhizosphc:rc as well as its utili1_,..,1tion in 
Lhe plant sytaem, leading enhanced tran:'ilocat .ion of 
,1utl'icnt. vitamins a,ld proteins in fruits. A1lothcr reaso1l 
might be the increased activity of nitrate rcch1ctasc which 
hdpcd in synthl:'$i$ sus111ins amino acid proteins as 
reported by Chinaswamy and Marikulandi. (1966), Lopes 
et al., (1996), Yadav and Vijayakumari, (2004). The 
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beneficial effect of FYM/Vennjcompost in increasing the 
content of nitrogen in fn1it might be attriboted to its direct 
supply or nitrogen. Mon:.(,vcr, FYM/Vennicompos1 aflcr 
d�composition might have reJ\"..a&d macro and micro­
nutdcn1$, which increases the availabili1y <.lf nulrients 10 
the soiJ. plo.nt S)1Sten1 and thus increased the nutl'ient in 
fruit etc. The higher nutrient availability enhanced 
photo$yn1hc.sis and their 1ranstocation to diffcrcm plant 
parts resulting into higher concentration of nutl'ient 
particularly. niu·ogen. Similar finding have been observed 
by Singh and Krishana (2007), Okonwu and Mensah 
(2012). Ouda and Mahadcen (2008). 

Effect of inorganic fertilizers: Applica1ioo of djfforent 
levels NPK significantly iofluenced the grow,h and yield 
of bottle gourd. The maxim\lm number of primary 
branches per vine ( 12.55), leng:1h of lear (18.65 cm), wid1h 
of leaf (27.54 cm) 45 clays atler sowing. minimum node 
n\lmbcr at first female flower appeared ( 11.27). protein 
content in fruit (0.8 I %), tru<le fibre content in frujt 
(0.139 %). nitrogen content in fn1it (0.045 %). phosphorus 
cQnteot in fruit (0.45 %). potassium c()nlent in fruit (1.74 
%) and yieJd (249.10 q/ha) were t'eco1'Cled under NPK 
I 00:50:50 fertilizer. Ho\vevcr the NPK levels 80:40:40 
fer1ilfaers recorded mnximum _lenglh of main vine (4.27 
n1). n1inimum days taken to appearance of first femaJe 
Oower (58.22). This may be due to the better nu,rition 
c1wironmcn1 in the root ?' •• one for growth and development 
of the plant. Nitrogeo is considered as one of the major 
nulrient required for proper growth and development of 
the phmts. It also play nn important role in plant 
metabolism by virtue of being an essential constituent of 
diverse type of mctabolic:nlly active compounds like 
amino acids, prOlein.'), nucleic acids, prophytins, flavins, 
purine and pyrimidine. nucleotide. flavin nucleotides. 
enzymes, co-enzymes and nlkaloid Yadav, (2000). 
Phosphorus is a constituenl of nucleic acid, phytin and 
phospholipids. The beneficial influence of phosphorus in 
enr)y srnges of gr(lwlh may be explained by ef1rly 
stimularioo of root system through efficient translocation 
to the rool of certain growth slimulation compounds 
fon:ned <m :wcoum of pro1oplasmie 3Ctivity of 1opi; in 
phosphorus fec:d plants. whe11 enhanced absot'ption of 
nitrogen and other nutrient and their titil.iz.ation. So an 
adequah! supply of phosphorus in early stages of plant life 
is importam in laying down the pl'imodia fol' the 
reproductive part of the cauliflower Kumhar. (2004). The 
rcspOn$c of potassium fertilization in tcnns of overall 
impl'ovemem in growth charncten; are fun.her supported 
by 1hc fact that the leaching losses of potassium was rnorc 
in light texlured soil. Therefore. potassium fertilizalion 
improved ovcraU crop growth in term of plant minimum 
day taken 10 the appcarnoce of first female flower, 
minimum nodes no. at which first female flower appeared. 
length of main vine. number of primary branches per 
planl, length ond width of leaf (cm) 45 clay aflt:r sowin_g. 
potassium helps ill the protcio and chlorophyll fonnaciorl 
ultimalcly lhc Nl>K are usccl tOr belier vegclalive growth. 
As for c:i.se ec.<momk- is c.alcula1ed the con:ibioed 
application of (V 1F3) recorded maximum �suits revealed 
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tha1 organk rnaoure in form of vcnnicompoSl @ 5 tonnes 
ha·• rcc(>rdcd highc: -r grow1h and yield auribule$ as well as 
gross remrn over resc of treatmenc. Flu·lller in NPK levels 
higher dose i.t> 100:50:50 kg ha·• respectively showed 
bcucr in growth and quality tones. The result of present 
s1udy in the :itgrecmcnt his the earlier researches and 
rt!lums per rupees invt:Slmt:nt TI•e inJlut!;nCc of njtrogen
fercili1..ntion of N. P nnd K tonteru of fruil appeared to be 
due to improvement nuu·ilional environment both in the 
root zone in the pl;mt system. Thus, adequate supply of 
NPK carly in the crop scason incr.:ascd th.,; av:lilability of 
nu1rient 10 the root wne coupled with increased metabolic 
activily and at the cellular level probably might have 

incrc-&Scd the nutricnl uptake and Accumulation in the 
,1cg1.":18.tivc plan1 parL'), nntl fruil highly nutrient contents in 
fruit seems to be due 10 higher functional activity of root 
for longer duration undtr this treaun�nt the increased 
NPK in bulb also observecl by Hilli et al .. (2009).

On lhc b::lSiS of the rcsullS obtained in prcSCnl 
inve$1iga1it)U. iL ruay be C(mducl�I that lhc applic-ttt.i()n of 
NPK either alone or in combination with organic manures 
eohanc.ed the growth and yield attribute�,;, ill bottle gourd. 
Supplementation of 5.0 tonnes vermicompost combination 
with NPK (100:50:50 kg ha·') enhanced growth nnd 
quality as well as returns 

Table). Effect or or�anic manures and differem levels of NPK on �row1..h and ua1itv of Boule �ourd. 
Tri:-:itmcm Day� i,eng No. of l,eng, Width Node Pri)IC'i Crude Ni1roge 

taken th of primar h of or tear no. at n libre n 

10 main y knf (cm) first contc:n contc:n content 
:)ppcar vint l)rnndl (cm) 45 ftmalt t ii, t ;n in fruil 
anci: (m) es per 45 days tlowcr fruit fruit (%) 

of firs1 vine d.ays af1cr a1>1>ear (%) (%) 
fomo)e ltftcr sowin «I

flow,;:�· .$()Will 8 

• 
Control 60.85 3.66 I l.38 17.41 26.60 12.35 0.225 J .124 0.036 
Vt'.nnicomoOSl 59.25 4.09 11.85 18.09 27.03 11.65 0.262 1.136 0.042 
Pouhrv manure 58.47 3.85 11.61 17.87 26.98 12.03 0.256 1.127 0.041 
FYM 59.62 4.05 11.58 18.16 27 .21 11.64 0.256 1.131 0.041 
S.Em± 0.58 (l.15 0.13 0.23 0.29 0.23 0.007 0.CX>3 0.tX>I
C.D. (P=0.051 1.68 NS NS NS NS NS NS NS NS 
Concrol 60.86 3.33 9.92 16.76 25.99 12.78 0.218 1.113 O.o35 
NPK(60:30:30) 59.91 3.79 11.74 17.57 26.84 12.28 0.243 1.13 I 0.039 
NPK/80:40:40) 58.22 4.27 12.21 18.56 27.46 11.35 0.275 1.135 0.044 
NPK(I00:50:50 58.81 4.25 12.55 18.65 27.54 11.27 0.281 0.139 0.045 
I 
S.Emz: 0.58 0.15 0.13 0.23 0.29 0.23 0.007 0.003 0.001 
C.D. (P=O.0S) J.61 0.45 0.38 0.68 0.83 0.68 0.021 0.009 0.003 

T bl 2 a e : The culti ,,a1ion c.ost of Boule !:!Ourd includin£! cost or individual treatment ( ha') 

Treatrnem Fruit Com.rnon CO.SL 

Yield of cuJtivation 
(qha1

) ( hA'
1
) 

v.1'. 134.93 49245 
V2F<1 182.96 49245 
Vnf, 192.56 49245 
VoF, 231.56 49245 
V,F, 265.98 49245 
V,f, 215.77 49245 
V2F, 231.36 49245 
VJ', 238.44 49245 
V1Fo 195.11 49245 
VJ'n 191.32 49245 
v.rs. 193.83 49245 
V1F1 2 l 1.33 49245 
v.f, 298.39 49245 
V2F2 270.57 49245 
VJ', 228.19 49245 
V1.Ft 235.09 49245 

Sale price of Boule gourd @ 800.0 /q 

Trentment Total cost Gross 
COSl ( ha1 J l'CtUl'I\S 

( ha·') ( ha·') 
0 49245 107944 
10500 59745 146368 
2464.53 51709.53 154048 
4107.58 53352.58 185248 
18286.02 67531.02 212784 
12964.53 62209.53 172616 
14607.58 63852.58 J 85080 
5786.02 55031.02 190752 
15000 64245 156088 
2500 51745 153056 
3286.02 525331.02 155064 
17464.53 66709.53 169064 
19107.58 68352.58 238712 
13786.02 63031.02 216456 
4964.53 54209.53 182552 
6607.58 55852.58 188072 
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Pho$ Pot.a� Yidd 
ph0< �ium (q/ha) 
us OOntt" 

contt "' in 
'" in frui1 
fn,il (%) 
(%) 

0.36 1.20 188.22 
0.41 I.SO 242.70 
0.34 1.45 225.17 
0 .38 1.52 223.26 
0.01 0.11 0.27 
O.Q3 NS O.?S 

0.33 1.08 176.08 
0.40 1.19 211.96 
0.31 1.67 242.20 
0.45 1.74 249.10 

0.01 0.11 0.27 
0-03 0.33 0.78 

Net returns B:C 
( ha1

) ratit) 

58699 2.19 
86623 2.44 
102338.47 2.97 
131895.42 3.47 
145252.98 3.15 
110406.47 2.77 
121227.42 2.89 
135720.98 3.46 
91843 2.42 
101311 2.95 
10253.98 2.99 
102354.47 2.53 
170359.42 3.49 
153424.98 3.43 
128342.47 3.36 
132919.42 3.36 
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