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ABSTRACT

Afield experiment was conducted during 2015 to standardize the fertigation schedulefor precision farmingin bitter gourd variety
‘Preethi’, to assess theimpact of precision farming practices on yield of the crop and to work out the economics. The experiment
was laid out in split plot design with four replications. The main plot treatments included four fertigation levels (1) viz,1,- 75 %
recommended dose (RD) of Nand K, |- 100 % RD of Nand K, |- 150 % RD of N and K and |- 200 % RD of N and K. Fertigation
intervals (i) (i,- at 4 daysinterval and i,- at 8 days interval) formed the sub plot treatments. Two controls were included in the
study, viz., control 1- Kerala Agricultural University (KAU) ad hoc recommendation for precision farming and control 2- KAU
Package of Practices (POP) recommendation. P was applied uniformly (25 kg ha*) to all treatments except control 1. Theresults
revealed that the application of 100 % RD (1) recorded the highest fruit yield, fruit number, number of harvests and total dry
matter yield. Economic analysisreveal ed the superiority of fertigation treatments over both the control and within fertigation, the

level |, recorded the highest B:C ratio and the net income wasthe highest in L.
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Bitter gourd (Momordica charantia L.) occupies a
prominent position among the vegetables cultivated
during the summer season in Keralaand the importance
of thisvegetable haslong been accepted. Bitter gourd is
mainly cultivated for its green edible fruits containing
high nutritional and medicinal value. Thefruitsarerich
source of vitamin C, phosphorus and iron (Wills et al.,
1984). Thefruits, flowers and young shoots can also be
used asflavorings(Marr et al., 2004). Technologiesuseful
in increasing the production and net income per unit
area by the cultivation of thiscrop need emphasis. Water
and fertilizer are the two costly inputs in vegetable
production. Water is, however the most limiting among
them during summer season. It influencesthe availability
and uptake of plant nutrientsaswell asgrowthandyield.
Thefull potentia of any cultivar of acrop can beexploited
only with judicious water and fertilizer management
practices. Drip irrigation system when compared with
other methods of irrigation have lower water
consumption, a reduction in the incidence of diseases,
higher yields, and better quality of the produce
(Hochmuth, 1994) and it a so enhancesthe movement of
nutrientslike Pand K in soil (Hebbar et al., 2004).

Fertigation is used as one of the most effective and
convenient method of supplying nutrient and water
according to the specific requirements of the crop to
maintain optimum soil fertility and better quality produce
(Shirgureet al., 2000). Drip fertigation a so playsamajor
role in summer season for irrigation and nutrient
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application asthere is a shortage of irrigation water and
high competition for available water resources. Thefull
potential of any cultivar of acrop can be exploited only
with judiciouswater and fertilizer management practices.
Since the cost of inputs mainly nutrients is increasing
and water is becoming limited, new technologies like
drip fertigation, site specific nutrient application and soil
test based nutrient application etc. have to be devel oped
for the efficient use of these resources for a précised
farming situation. Hence to assess the profitability of
precision farming for increasing theyield and improving
the quality of bitter gourd the present experiment was
conducted to standardize the fertigation schedule for
precision farmingin bitter gourd, to assesstheimpact of
precision farming practices on yield and to work out the
€conomics.

MATERIALSAND METHODS

A field experiment with bitter gourd (Momordica
charantia L.) variety ‘Preethi’ was conducted during
the summer season (March-June) of 2015 in College of
Agriculture, Vellayani, Thiruvananthapuram. The
experiment was at farmer’s field at Pirappancode,
Thiruvananthapuram district, Kerala, India, located at
8°392 03 N latitude and 76°552 03 E longitude at an
altitude of 18 m above mean sealevel. The experiment
was conducted in split plot design with 4 replications.
Themain plot treatmentswerefour fertigation levelsviz,
|- 75 per cent recommended dose (RD) of N and K, |- 100
per cent RD of N and K, | .- 150 per cent RD of N and K and
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I,- 200 per cent RD of N and K and the sub plot treatments
werefertigationintervals(i) (i,- at 4 daysinterval andi,- at
8 days interval) formed the sub plot treatments. Two
controls were aso included in the study, viz.,, control 1-
Kerala Agricultural University (KAU) ad hoc
recommendation for precision farming and control 2- KAU
Package of Practices (POP) recommendation (70:25:25kg
NPK ha?). Urea, Rg phosand Muriate of potash werethe
inorganic sources. In control 1, water soluble fertilizers,
viz, Urea, 19:19:19, 13:0:45 and 12:61:0wereusad to supply
the major nutrients required for the crop through
fertigation. . Soil wassandy clay loamand acidicinreaction
with medium in available nitrogen, high in available
phosphorus and low in available potassum and hence
suitable modifications were made and the modified
recommendation used was 70:20:32 kg N, P,O, and K,O
ha. Organic manure @ 25t ha' and lime @ 350 kg hat
were applied uniformly and thoroughly incorporated. A
basal dose of P,O, @ 20 kg ha*was applied uniformly to
all treatments except control 1 were 37 kg ha' was given
ashbasal dose. In control 2, half nitrogen and entire dose
of phosphorus and potassium were applied as basal dose.
The remaining half nitrogen was applied in 3 splits at
fortnightly intervals. Overnight soaking of seedsin water
was done and three seeds per pit was sown uniformly.
The seedlings were thinned to two per pit and gap filling
wasdone. Threeweedingsand soil rakingsweregiven at
15, 35and 50 daysafter sowing (DAS) for control 2. Trellis
was established with bamboo, casuarinapolesand plastic
nets and plants were trailed on this. All the treatments
except control 2 were irrigated by drip irrigation. Daily
irrigation was practised and the quantity of water applied
was calculated based on growth stage of crop. Online
drippers (1 dripper pit?) with adischargerate of 4 L hr?
wereused. Thefertilizerswereappliedaongwithirrigetion
water at specified intervals for all the treatments and
control 1, except control 2, where hosewatering wasdone
daily.

The data relating to yield and yield attributes and
B:C ratio were statistically analysed by applying the
technique of analysisof variance (ANOVA) for split plot
design and the significance was tested by F test
(Snedecor and Cohran, 1975). In cases where F values
were found significant, critical differences (CD) were
calculated.
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RESULTS AND DISCUSSION
Yield and yield attributes

The fruit yield in bitter gourd was found influenced
by fertigation levelsand fertigation with thelevel |, (100
% RD of N and K), recorded the highest fruit yield (4.26
kg plant® and 21.30 t ha?') (Table 1). As the yield
parameters such as number of fruits, number of harvests
and harvesting timewerefound influenced by fertigation
levels, and the level |, was found superior in all these
aspectsleadingtoanincreasedyieldinl, (Table 1). Smilar
results of 100 % RD of fertlilizers were obsvered by
Singandhupe et al. (2007) in pointed gourd, Meenakshi
et al. (2008) in bitter gourd and Ughade and Mahadkar
(2015) in brinjal. Though harvesting was observed early
inl,, thiswasfound on apar with|,. Delayed harvesting
wasobservedinl and|, wherethelowest and the highest
level of fertigation. Theincremental fertilizer dosesmight
haveincreased the production of maleand femaleflowers
but not to the same extend and the maleand femal e flower
ratio might have remained unaffected in |, resulting in
early harvest, while in |, where the lowest level of
nutrients were given, the male and female flower ratio
might have affected and so late harvest. Similar results
have been reported by Raychaudhuri et al. (1982) in
long melon, Haris(1989) in snake gourd and Ravikrishnan
(1989) in bitter gourd.

The more frequent harvestsin |, might be due to the
highest number of fruits produced in . The dry matter
yield at 55 DASwasthehighestin |, and at final harvest
and it wasin |,. The lower photosynthesis efficiency
dueto low LAI resultsin low dry matter yield. Similar
results were reported by Thomas (1984) and Lakshmi
(1997) in cucurbits. As fruit yield was the highest in |,
the dry matter yield at final harvest stage was aso the
highest in I, as dry matter yield at harvest stage is the
sumtotal of both thedry weight of the vegetative portion
and dry weight of all the fruits harvested from it. On
perusal and comparison of results on both the controls
and fertigation treatments it can be seen that the fruit
length wasthe highest in control 2 where the entire dose
of N and K were applied as basal. Application of
potassium as basal dose may be attributed to the cell
expansion, division and translocation of large quantity
of photosynthatesto fruits might have resulted in higher
mean length of fruits (Lakshmi, 1997). The dry matter
yield at 55 DASwas found to be the lowest in control 2
compared to control 1 and fertigation treatment.
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Economicsof fertigation

TheB:C ratio wasthe highest in |, (4.94), this might
be due to the highest fruit yield in |, (Table 1), and the
highest gross and net income in Lj,, (Table 2). On
comparison of results of fertigation treatments and the
two controls, it was found that the B:C ratio was the
highest in fertigation treatments than both the controls
(4.29, 2.74 and 3.21 respectively) and among the two
controls, control 1 recorded thelowest B:C ratio because
of the high treatment cost involved due to the high cost
of inputsin control 1. The net income wasthe highest in
i, (6,90,488 ha'). Thiscould beattributed to the highest
fruit yield recorded in .. The net income wasthe lowest
in control 2 (4,69,412 hat), where conventional method
of crop production was practiced (Table 2). Though
control 2 gave a comparable fruit yield as that of
fertigation treatments, gross income in control 2 was

lessthanin i, (Table 2). Moreover the production cost
was also high in control 2 because of the manual labour
involved in after cultivation operationslike weeding and
irrigation compared to fertigation treatments. Thesemight
be the reasons for the low net incomein control 2.

From the study it can be concluded that the current
nutrient recommendation of KAU (70:25:25 kg N, P,O,
and K,O ha?) is sufficient for bitter gourd, but giving it
through fertigation the yield can further be increased.
Based on the results, afertigation schedule of 152 kg ha
Lureaand 53 kg ha! MOP at 4 daysinterva aongwitha
basal dose of 100 kg ha? rajphos (equiva ent to 70:25:25
kgN, P,O, and K, O ha) can begiven asarecommendation
for precision farming in bitter gourd in the sandy clay
loam soilsof Kerala, wherethesoil ismediuminN, lowin
PandhighinK status, for highyield, quality produceand
the highest net income and B:C rétio.

Table2. Economicsof interaction of fertigation levelsand intervals.

Total cost Gross
excluding Treatment Total cost income Net income B:C
Treatments  treatment cost cost (Rs. ha?) (Rs. ha?) (Rs.ha?) ratio
(Rs.ha?)
Li 106864 65617 172481 694500 522019 403
Li, 106864 65029 171893 722000 550107 420
Li, 106864 66148 173012 863500 690488 499
Li, 106864 65560 172424 8406500 668076 488
L, 106864 67210 174074 739000 564926 425
L, 106864 66622 173486 735000 561514 424
i, 106864 68272 175136 657500 482364 376
i, 106864 67634 174548 689000 514452 395
Control 1 106864 166087 272951 747000 474049 274
Control 2 106864 1065724 212588 682000 469412 321
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