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EFFECT OF INTEGRATED ORGANIC AND INORGANIC
NUTRIENT SOURCES ON THE GROWTH AND YIELD OF
SNAKE GOURD (Trichosanthes anguina L.)

ABSTRACT

The experiment was conducted during the period from March 2020 to July 2020 to
investigate the effect of integrated nutrient management on the growth and yield of
snake gourd (Trichosanthes anguina L.) at the Horticultural Farm of Sher-e-Bangla
Agricultural University (SAU), Sher-e-Bangla Nagar, Dhaka-1207, Bangladesh. The
experiment was laid out in the Randomized Complete Block Design with three
replications. A total of 11 nutrient combinations used in this experiment i.e. To:
control (No organic fertilizer and inorganic fertilizer), T1: OM (CD10PM1oVs t hal),
T2: NgoP3sK75S1s kg hat (RDF) Ts: OM (CDsPMsV, t hal) + NgoP3ssKzsS1s kg ha'
(RDF), T4: OM (CDsPMsV2 t hal) + NgoPssKzsSis kg hat + Mgz kg hal Ts: OM
(CDsPMsV2 t ha'l) + NgoPssK7sS1s kg hat + Zns kg hat, Ts: OM (CDsPMsV2 t ha't) +
NsoP3sK75S1s kg hal+ B2 kg hat T7: OM (CDsPMsV2 t hat) + NgoPssK7sS1s kg hat +
Zne + B2 kg ha Ts: OM (CDsPMsV2 t hal) + NgoP3sKzsS1s kg hat + Mgz kg hal+
Zne kg hat To: OM (CDsPMsV2 t hat) + NgoPssKzsSis kg hat + Mgz kg hat + B2 kg
hat and T10: OM (CDsPMsV2 t ha'l) + NgoPssKzsS1s kg hat + Mgz kg hat + Zns kg
hal + B2 kg hal. All growth, reproductive and yield parameters viz. vine length,
number of leaves plant?, leaf length, leaf breadth, days required to 1% male and
female flowering, number of male and female flowers plant?, days to 1% fruit set,
days to 1% fruit harvest, fruit length, fruit diameter, number of fruits plant™, individual
fruit weight, fruit yield plot® and fruit yield hectare™ showed positive effect with
different nutrient combinations. The highest yield (50.10 t ha) of snake gourd was
recorded from T treatment while the lowest yield (14.72 t ha') was recorded from
To treatment. The highest BCR (1.9) of snake gourd cultivation was recorded from T1g
treatment while the lowest BCR (1.01) was recorded from To treatment.



CHAPTER |
INTRODUCTION

Snake gourd (Trichosanthes anguina L.) belongs to Cucurbitaceae family, sub-family
Cucurbitoidac, tribe Tricosanthcac, (Chakrabarti, 1982). Snake gourd is an annual
vegetable crop, climbing vine, providing both long and short fruits (Mahale et al.
2018). Snake gourd bears fruit that is consumed as vegetable. Snake gourd is very
important vegetable crop in Bangladesh and it can be grown throughout the year.
Snake gourd is found wild in South and Southeast Asia including Bangladesh, India,
Sri Lanka, Pakistan, Nepal, Myanmar, Malaysia and Southern China (Podder et al.
2010). It is inherent to Northern Australia and got naturalized in Florida, islands of
Indian and Pacific oceans and parts of Africa (Ravindran, 1971). Commonly it is
known as Chinese Cucumber, Gudda Bean, Club Gourd, Serpent Cucumber, Serpent
Gourd, Snake Tomato, Snake Gourd, Viper’s Gourd, Chichinda and Padwal
(Seshardi, 1988). In Bangladesh it is mainly grown in homestead area and field during
summer season. It has caught a conspicuous situation among the vegetables because
of it all year development and nutritive worth. In addition, it has enormous fare

probability due to its incredible keeping quality (Podder et al. 2010).

Snake gourd is fat free, low in calories and good to include in weight-loss regular
diets. According to dietary perspective, snake gourd can be considered as nourishment
rich natural product vegetable. It is good in the source of vitamins and minerals
contents like iron, calcium, phosphorus, and a substantial amount of carotene, trace of
riboflavin, thiamin and niacin. It contains impressive measure of protein (0.5%), fat
(0.3%), minerals (0.5%), fiber (0.5%) and sugars (3.3%) (Gopalan et al. 1985). The
plant has high content of chemical constituents such as carotenoids, flavonoids and
phenolic acids (Podder et al. 2010). Snake gourd offers fiber that supports digestive
health, treats diabetes, detoxifies body and eradicates cholesterol from the body. It is
useful to maintain healthy heart and liver. It also counteracts respiratory problems,
acidity, cancer and worms. It provides relief from arthritis, promotes hair growth,
boost immunity and promotes weight loss. The fruit becomes bitter in tastes as it
reaches maturity, but it does contain a reddish pulp that is used in Africa as a
substitute for tomato. Snake gourd has been found to help lessen the effects of
diabetes. Snake gourd roots are used for expelling worms.



The total land area of Bangladesh is about 8505278.14 hectares where 453653 ha total
area was used for vegetable cultivation and total vegetable production was 4.587
million ton (BBS, 2019). More than 1.42% area was under summer vegetable
cultivation in Bangladesh where >3.43% area was under cultivation of snake gourd. A
total 7861 ha area was under cultivation of snake gourd and total production was
46057 ton in Bangladesh (BBS, 2021). In Bangladesh, cultivable land is decreasing
every year. There is an acute shortage of vegetables in early kharif seasons. Snake
Gourd can fulfill this shortage of summer vegetables.

The development, yield and nature of snake gourd are to a great extent impacted by
the utilization of manures. The development of snake gourd requires an abundant
gracefully of plant supplements. Lateritic soil is most appropriate for development of
cucurbitaceous family crop (Ghayal, 2016). The traditional method of farming and
less use of organic manure reduces the quality of Snake gourd. For increasing the
productivity an economical fertilizer package need to be formulated which can
provide all the essential elements through both organic and inorganic sources to get
good quality, produce with higher production, keeping the production cost at
sustainable level of an average farmer. Fertilizer management is one of the important
factors that contribute in production and yield of any crop. The most essential
nutrients for vegetative growth of the crop are nitrogen, phosphorus, potassium and
sulpher. For maximum vegetative growth of plant required a sufficient amount of N is
necessary. Adequate supply of nitrogen favors the transformation of carbohydrates
into proteins and promotes the good amount of foliage (Rai, 1992). Arora and Satish
(1989) reported that N and P increase the number of female flower of sponge gourd
(Luffa aegyptiaca). Phosphorus (P) plays a vital role in several key physiological
process viz. photosynthesis, respiration, energy storage and transfer, cell division and
cell enlargement. It stimulates root growth, blooming, fruit setting and seed formation
(Memon, 1996). Nason and Mc. Elrory reported that K has an important role in
balancing physiological activities like respiration, photosynthesis, chlorophyll
development and water content of lime. Lingaiah et al. (1988) observed highest bitter
gourd yield when combined application of N: P2Os: K20 at 80: 30: 20 kg ha. S also
play a vital role in the longevity of seed in storage and better performance of seedling
in the field and helps to increase the uptakes of N and P significantly (Singh et al.
1995). It has been noted that the majority of Bangladesh’s soil are sulpher deficient



(De Datta, 1981). It is well known that micronutrients deficiencies are one of the
major limiting factors for crop production in most tropical woody deep soils (Tadano,
1985). Among the micronutrient elements, Zn, B, Mg plays an important role directly
and indirectly in improving the growth, yield and quality fruit of plants. Singh and
Singh (2004) reported that Zn application increase chlorophyll content and raise the
concentration of Ca, Mg, K and P in tissue, whereas decrease Na content. Thus Zn
modified elemental composition of plant tissue favorably accelerates plant growth and
yield. Boron (B) increases the stability of plant cells and is involved in the
reproductive process of plants and its inadequacy is often associated with sterility and
malformation of reproductive organs (Katyal and Randhawa, 1983). Magnesium (Mg)
is the central core of the chlorophyll molecule in plant tissue. Thus id Mg is deficient
the shortage of chlorophyll results in poor and stunted plant growth. Mg also helps to
activate specific enzyme system. Although Mg is an essential element for plant

growth, its use in a fertilizer program receives only minor emphasis in Bangladesh.

Using of organic fertilizers has been proved to have satisfactory effects on soil
structure and texture (Hamma et al. 2012). Use of organic fertilizers is essential for its
proper growth and development. Recently, organic farming is appreciated by
vegetable consumers as it enhances quality of the produce (Rekha and
Gopalakrishnan, 2001). Nutrients are applied to the soil through organic and inorganic
means. Indiscriminate use of inorganic fertilizer is beneficial to cause deterioration of
soil texture and structure, and hinders microbial activity and finally decreases soil
fertility and production. Application of organic manure in crop production is therefore
important for satisfactory yield. On an average well rotten cowdung contains 0.5 % N,
0.2 % P20s and 0.5% K>0 (Yawalkar et al. 1984). In Bangladesh cowdung is used as
organic manure. Faces from poultry farms are used as an organic fertilizer,
particularly for soils with low nitrogen levels (Mishra and Bongan, 1986). Fresh
poultry manure can aid plant growth and yield since it contains 0.8 % K, 0.4-0.5 % P
and 0.9-1.5 % N. Poultry manure contains high amount of N and P when it
decomposed (Moral et al. 2009). Singh and Amberger, (1991) reported that poultry
manure contains highest concentration of N, P and K of any animal manures. On the
other hand, vermicompost is a nutritious organic fertilizer that is rich in
micronutrients, helpful for soil microorganisms, plant growth hormones and enzymes
(N: 2-3 %, K: 1.85-2.25 % and P: 1.55-2.25 %). Vermicompost expands microspores,



which improves soil air water concentrations and benefits plant growth (Marinari et
al. 2000). Nagavallemma et al. (2004) concluded that vermicompost provides all
nutrients in soil in readily available form and also increase uptake of nutrients by
plants. Earthworms consume various organic wastes and reduce the volume by 40—
60%.

Thus, in this respect integrated nutrient management (INM) plays a vital role to
maintain soil fertility, to bring stability, sustainability in agricultural production and
also avoid over dependence on chemical fertilizers. Efficient use of integrated plant
nutrient supply system is a pre-requisite for achieving continuous advances in
biological productivity of vegetable crops in ecologically sustainable manner
(Sreenivas et al. 2000). So in this regard for sustainable production integrated
nutrition management is very important for quality production and yield. Therefore,
the present experiment was undertaken to find out the combined effect of organic
manure, chemical fertilizers and bio fertilizers in an integrated manner for yield
maximization in bottle gourd and study the effect of integrated nutrient management
on the quality characters of bottle gourd fruit. However, very limited research was
conducted In this regard. Considering the above facts, the present experiment has

been undertaken with the following objectives:

i. To find out the effect of integrated nutrient management on the flowering, growth

and yield of snake gourd.

ii. To observe the combined effect of organic and inorganic fertilizer on the maximum

growth and yield of Snake gourd.



CHAPTER 11

REVIEW OF LITERATURE

Research on snake gourd is very limited. However, research works on snake gourd
and other members of the Cucurbitaceae family and other related crops in respect of
fertilizer management, plant growth regulators, time of sowing, plant spacing, vine
pruning, fruit retention, etc. have been earned out in different parts of the world.
Literatures related to the present study have been reviewed below.

Organic manures supply important plant elements, both macro and micro. Apart from
supplying plant nutrients, they favor aggregation of fine soil particles, thereby
promoting good soil structure and it is also essential for healthy development of soil
micro-organisms which further carry out biochemical transformations, play active role
in decomposing organic matter and help in releasing the essential plant nutrients
(Suresh and Pappaiah, 1991).

Orluchukwu and Amadi (2022) conducted an experiment at the University of Port
Harcourt Teaching and Research farm, Port Harcourt, Rivers State, Nigeria from
April to August, 2019 on the effects of organic and inorganic fertilizers on the growth
and yield of cucumber (Cucumis sativus L). The research was done in a randomized
complete block design with four treatments and replicated four times. The treatments
include control (no application), NPK 15:15:15, spent mushroom substrate, and
poultry manure. Data collected were, vine length (plant height), number of leaves, and
stem girth, leaf area, length of pod, weight of pod. Results showed that plots with
poultry manure had significant effect on vine length, number of leaves, leaf area at 6
weeks after planting (WAP) and 8 WAP. The highest number of fruits was 9.0 per
plot or 15,000 per hectare and highest fruit weight was 1.59 kg/plot (2,650 kg/ha)
which were higher than NPK 15:15:15 (0.47 kg/plot or 783.33 kg/ha) and spent
mushroom substrate (0.19 kg/plot or 316.67 kg/ha). Hence, the use of poultry manure
as organic source for the cultivation of cucumber in the study area would be

recommended.

Khanum et al. (2021) conducted a experiment at the research field of Agricultural
Research Station, Rajbari, Dinajpur during rabi season of 2018-19 and 2019-20 to
develop a profitable and economic fertilizer dose and optimum planting time for

Squash and to increase the productivity and yield. Two different dates of planting viz.

5



15 November and 30 November considered as factor A and different organic manures
viz., vermicompost, poultry manure and cow-dung considered as factor B. The
experiment was laid out in randomized complete block (RCB) design (Factorial) with
three replications. Organic manures and planting time showed significant effects on
most of the parameters. In case of organic manures, highest individual fruit weight
(1707.50 g) and fruit yield (32.43 t ha) was recorded from vermicompost whereas
the lowest fruit weight (1233.17 g) and fruit yield (23.52 t hal) was recorded from
cow-dung application. In case of planting time, the highest individual fruit weight
(1747.11 g) and fruit yield (29.61 t ha') was recorded from 15 November planting
date whereas the lowest fruit weight (1196.44 g) and fruit yield (25.86 t ha') was
recorded from 30 November planting date. For combination, highest individual fruit
weight (2153.66 g) and fruit yield (34.06 t ha™) were recorded from vermicompost
with 15 November planting date while the lowest individual fruit weight (1105.33 g)
and fruit yield (20.56 t ha') were recorded from cow-dung with 30 November
planting date. Vermicompost with 15 November planting date was found suitable for
total productivity and economic return of the system.

Okee et al. (2020) conducted a study to ascertain the effect of organic manure on
growth of cucumber. The experiment was conducted at Kogi State University Nursery
Farm during the 2020 dry season. The experiment was laid in a randomized complete
block design with 4 treatments and five replications. Four rates of well decomposed
cattle manure levels (0 t hal, 5t hal, 10t hat, and 20t ha) were used. Organic matter
content, soil pH, soil texture, inherent N, P and K for the four soil types and nutrient
quality for manure were evaluated prior to crop establishment. Cattle manure, poultry
droppings and saw dust were analysis for its nutrient composition (0.95% N, 0.17% P,
0.63% K, 1.52% Ca, 4.7% Zn and a pH of 6.7) before application. This trial clearly
indicated that production of cucumber can be enhanced by combined application of
poultry manure. Farmers are therefore advised to use the highest rate of combined

application of 10,000 kg ha* of poultry manure.

Mkhabela et al. (2020) carried out a field experiment at the Horticulture Farm,
University of Eswatini during the 2019/2020 planting season to assess the
effectiveness of biocompost and vermicompost on the vegetative growth and fruit
yield of baby marrow. Significant differences in plant height, number of leaves,

flowers, fruits and fruit length among the different fertilizer treatments were observed.

6



Baby marrow plants in the control had the highest plant height (57.9 cm) and number
of leaves (25.0). The highest leaf length (28.6 cm) was obtained from plants supplied
with 10.0 tons/ha vermicompost and leaf width (29.8 cm) was achieved from plants
fertilized using 7.5 tons/ha biocompost. More flowers (18.0) were observed from the
control plants with less flowering (12.0) from plants provided with 5.0 tons/ha
biocompost. The highest fresh fruit mass (20.4 g) was attained from plants grown
using 7.5 tons/ha vermicompost, while the lowest (16.0g) was recorded from those
fertilized using 5.0 tons/ha biocompost. The highest dry matter content (65.1%) was
obtained from plants cultivated using 5.0 tons/ha biocompost. For maximum baby

marrow fresh fruit yield, vermicompost at 7.5 tons/ha should be used.

Esmaielpour et al. (2020) conducted a experiment to determine the effects of
vermicompost on the growth, yield and nutrient contents of cucumber grown under
the glasshouse conditions. This experiment was performed in completely randomized
design with five replications. The base medium (control) was selected to be a mixture
of 75% farm soil with 25% sand that had been substituted with 0, 10, 20, 30, 40, 50
and 60% by volume of cow manure vermicompost. The highest leaf area, stem
numbers, stem and root dry weight, fruit yield, and chlorophyll content were resulted
from substitution of base medium with 10 and 20% vermicompost that were
significantly different from control (P<0.05). Further, increase in the vermicompost
content of the base medium, reduced the stem height, leaf area, stem dry weight, root
dry weight, and chlorophyll content. Plant yield was the lowest in the 50% and 60%
vermicompost medium. Shoot macro and micro-nutrient content such as nitrogen,
phosphorus, potassium, calcium, iron, zinc, manganese, and copper increased
significantly in response to the increase in vermicompost ratio from 0 to 60%,
therefore, the lowest and the highest of these nutrient contents were observed in the
control and 60% vermicompost, respectively, and even in some cases,

nutrients content reached the toxic levels.

Tahir et al. (2019) conducted an experiment in the Botanical Garden of the
Department of Biology of Kaduna State University to study the effects of Organic and
Inorganic Fertilizer on the growth and yield of Cucumis sativus L. The seeds for the
experiment were locally sourced. Four (4) days after transplanting, a rate of 2ton/ha,
4ton/ha, 6ton/ha poultry manure was applied. Highest plant height of 33cm was

recorded with 6ton/ha compared to the control which had 11.5cm. However, highest
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number of leaves was recorded with 4ton/ha and was followed by the 6ton/ha. The
best stem girth of 1.8cm was observed with 4ton/ha while the control had 0.88cm
stem girth. Excellent vigor was produced by the 6ton/ha, while the lowest vigor was
observed with the 2ton/ha. The best plant yields of was observed with 6ton/ha

compared with the control which had the least performance.

Law and Osaigbovo (2018) conducted an experiment in February to June of 2015 and
2016 at the Experimental Farm, Faculty of Agriculture, University of Benin, Benin
City, Nigeria to evaluate the effects of cattle and poultry manures on the productivity
of cucumber (Cucumis sativus L.) and their post-harvest effect on the chemical
properties of the soil. The experiment was in a 2 x 4 split plot arrangement fitted into
a randomized complete block design with three replications with the organic
fertilizers (cattle and poultry manures) as main treatments the application rates (0, 5,
10 and 15 t ha 1) as sub plots. Data were collected on growth and yield variables of
cucumber. The results revealed that organic fertilizer types had no effect (P>0.05) on
growth, yield and post-harvest variables except vine girth. The rate of application
had effect on growth, yield and post-harvest soil chemical properties (P<0.05). The
highest fruit yields were 3.99 and 3.66 t ha™ ! observed on plants treated with 15 and
10 t ha ! of organic fertilizer, respectively. Based on convenience and cost, 10 t ha !

of poultry manure is thereby recommended for farmers.

Kumar et al. (2017) conducted an experiment at Kethanur village, Palladam taluk,
Tirupur District, Tamil Nadu to assess the effect of various organic sources on
productivity and quality of snake gourd. The experiment was conducted in
randomized block design using eleven treatments and replicated thrice. The
treatments used were; Enriched farmyard manure, vermicompost, groundnut cake,
neem cake are applied alone or combined with foliar application of panchagavya (3%)
and 3G extract (3 per cent), farmer practices of organic cultivation and control (no
manure/foliar spray). The results revealed that significantly enhance the growth, yield
(20.15 t/ha) and quality parameters of snake gourd performance by vermicompost +
panchagavya spray (3 %) followed by application of vermicompost + 3G extract (3
per cent) and EFYM + 3G extract spray @ 3 % than control. Based on the results,
these studies suggest that it is advantageous to application of vermicompost along

with foliar spray of panchagavya or 3G extract (1 %) as an effective on growth and



yield in order to improving the quality parameters of snake gourd under organic

cultivation system.

Khan et al. (2017) conducted a field trial to study the effect of poultry manure levels
(0, 10, 15, 20 t hal) on the growth and yield of cucumber (Cucumis sativus L.)
cultivars (Desi 36 Days, Market more, Poinsett 76 and S. Green) at Horticultural
Research Farm, University of Agriculture, Peshawar, Pakistan. The experiment was
carried out in randomized complete block design (RCBD) with three replications.
Both factors showed significant variations in growth and yield parameters. Results
concluded that early days to flowering (36.5), Maximum vine length (179.8 cm),
number of branches plant?(4.5), numbers of leaves plant? (75.0), leaf area (147.8
cm?), fruit length (19.5 cm), fruit diameter (4.9 cm), number of fruits plant(5.6),
average fruit weight (174.8 g) and yield (38.3 t ha') were observed in plants supplied
with poultry manure @ 20 t hal. Among cultivars, S. Green was best in all
parameters except days to flowering. The S. Green cultivar showed significantly
increased vine length (169.5 cm), number of branches plant™ (4.4), numbers of leaves
plant? (73.5), leaf area (138.8 cm?), fruit length (17.7 cm), fruit diameter (4.8 cm),
number of fruits plant? (4.8), average fruit weight (177.4 g) and yield (33.2 t ha?).
Early days to flowering (36.6) were noted in cultivar Desi 36 Days. The interactions
were found non-significant in all parameters except average fruit weight. The
application of poultry manure @ 20 t ha™to S. Green cultivar induced high growth
and yield. The S. Green cultivar can be commercially cultivated in Peshawar valley
with the application of poultry manure @ 20 t ha* for high growth and yield.

Eifediyi et al. (2017) reported that the organic amendments were as environmentally
friendly fertilizers and resulted in higher production in watermelon as compared to the
inorganic amendment (NPK fertilizer) in terms of positive effects on soil structural

properties.

Kumar et al. (2017) reported that long term sustainability of organic nutrition in
vegetable crops (tropical) depended on the quantity and quality of organic manures
applied, crop yield, quality and price of the tinda produce.

Hafez et al. (2016) carried out a field study during summer seasons of 2013 and 2014
at the Experimental Farm, Faculty of Environmental Agricultural Sciences, Arish

University, Egypt. It aims to study the effect of organic fertilizer sources (cow manure
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"CM"; chicken manure (ChM); pressed olive cake (POC); compost "Comp"} and two
bio-fertilizer sources (Bio-1 and Bio-2) plus without biofertilizer on summer squash
(Cucurbita pepo L.) cv “Askandrany” under ELArish conditions. The experiment
included 12 treatments and the experimental design was split plot design with three
replications. Organic fertilizers were randomly distributed in the main plots (four
sources), while, sub plots contained three bio treatments (without bio, Bio-1 and Bio-
2). The obtained results indicated that cow manure treatment gave the highest values
of number of fruits/plant, mean fruit weight, yield/plant and yield/fed., also, cow
manure x Bio-1 treatment gave the highest value in case of average fruit weight/plant,
while, cow manure x Bio-2 treatment gave the superior values in cases of number of
fruits/plant, yield/ plant and yield/fed., in both seasons. Results of the interaction
between organic and bio fertilizers, chicken manure and Bio-1 produced the highest
value of TSS%.

Arfan-ul-Haq et al. (2015) revealed in bitter gourd that when the effect of organic
materials was compared; it was evident that poultry manure produced the highest

yield.

Okoli and Nweke (2015) revealed that poultry manure as organic manure and its
combination is a good source of soil amendment since it influenced the growth and
yield components of cucumber.

Shafeek et al. (2015) described highly substantial results that organic manure at a
higher level (3.2 ton/fed.) improved plant growth, fruit yield, physical and chemical

characters of fruit quality of cantaloupe plants.

Ojo et al. (2014) stated that the use of organic fertilizer in cultivation of watermelon
could be applied as an alternative to mineral fertilizer, although it was cost effective
but difficult to procure and cannot substantially amends the physical delicateness of
the soil.

Natsheh and Mousa (2014) showed that the application of compost improved the soil
characteristics; increased soil productivity, organic matter content and reduced water

requirements for cultivation of cucumber.

Hong-mei et al. (2014) reported that application of organic fertilizer increase total

production, vitamin C, protein, sugar content of cucumber fruit.
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Ghorbani et al. (2013) specified that the application of 20 t ha* cattle manure with no-
chemical fertilizer is an appropriate approach for organic production of summer

squash which produces greater yield with high seed oil contents.

Mehdizadeh et al. (2013) conducted an experiment to evaluation the vegetative
growth yield quantity of tomatoes as affected by different organic fertilizers. The
results showed that adding of organic fertilizers at rate of 20 ton ha™ significantly
increased tomato growth and yield compared to control (no fertilizer application).
Also obtained results demonstrated that tested treatments could be arranged in
decreasing order as follows: municipal waste compost > poultry manure > cow
manure > sheep manure > no fertilizer. They also reported that compost and poultry
manure had a synergistic effect on both fresh and dry weights of tomato shoots and
roots and related to other treatments. As a general result using of organic fertilizers
especially in composted form had positive effect on soil health and fertility, which

consequent proliferation yield in long term can be expected

Clementina (2013) stated that organic manure is the best to be used as an alternative

to the inorganic manure (NPK) for the production of cucurbits.

Ikeh et al. (2012) carried out an investigation to find out the growth and yield of
cucumber (Cucumus sativus L.) in response to application of goat dung and poultry
dropping rates was investigated in 2010 and 2011. The experiment was laid out in
randomized complete block design replicated three times in a split plot arrangement.
The main plot treatment was organic manure source (goat dung and poultry dropping)
while organic manure rate, 0, 2, 4, 6 and 8t/ha constituted the sub-treatments. Results
revealed that organic manure application would enhance growth and yield of
cucumber. There was no significantly (p<0.05) different between application of goat
dung and poultry dropping on growth and yield parameters except on leaf area. The
result also showed significantly (p<0.05) different among the manure rates
irrespective of manure source. Application of poultry dropping performed best in
fresh fruit yield 7.66 and 7.73t/ha in 2010 and 2011 respectively while goat dung
produced 6.81 and 6.82t/ha in 2010 and 2011 respectively. The application of 8t/ha of
poultry manure produced fresh fruits of 11.25 and 11.29t/ha in 2010 and 2011
respectively while goat dung at 8t/ha rate produced 9.53 and 9.69t/ha of fresh fruit in
2010 and 2011 respectively.
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Jianming et al. (2008) reported that the highest vitamin C content, lower nitrate
content in cantaloupe fruits and increased P and K mineralization was obtained by

using chicken and pigeon manure composts.

Rasool et al. (2008) obtained that vermicompost at rate of 15 t ha significantly
improve growth, yield of bitter gourd compared to other treatments (0, 5, 10 t ha®). It
also increased EC of fruit juice and percentage of fruit dry matter up to 30 and 24%,
respectively. The content of K, P, Fe and Zn in the plant tissue increased 55, 73, 32

and 36% relate to untreated plot respectively.

Makinde et al. (2007) reported that since ancient times, farmyard manure has been
used as a soil conditioner and its advantage has not been completely utilized due to

the large amounts needed to meet the nutritional needs of crops.

Kannan et al. (2006) examined that application of recommended quantities of
vermicompost to different field crops has been stated to decline the requirement of
chemical fertilizers without affecting the crop yield. Application of 100% nitrogen as
vermicompost enumerated the increase plant height and number of branches per plant
of tomato and it was significantly superior over supplementation of 100% N through
urea and FYM alike trend was found in most plant height of basmati rice at maturity
with the application of vermicompost and it was on par with treatment receiving
azolla at the rate 1.5 ton ha*. A progressive advance in plant height and leaf area key
of soybean was observed with the conjunctive use of 75% N through vermicompost
and remaining 25% N through inorganic fertilizer and was originate at par with 100%
N through vermicompost alone. Additive benefit determined from vermicompost
submission (Govindan and Thirumurugan, 2005) might be attributed to its higher

nutrient substances and their availability to crop.

Ayoola and Adeniran, (2006) concluded that the need for renewable forms of energy
and reduced cost of fertilizing crops, have revived the use of organic manures

worldwide.

Arancon et al. (2004) applied organic fertilizer produced commercially from cattle
manure, market food waste and recycled paper waste to tomatoes (Lycopersicon
esculentum), bell peppers (Capsicum anuumgrossum), and strawberries (Fragaria
spp.). The result revealed that the marketable tomato yields in all vermicompost-

treated trial were consistently better than yields from the inorganic fertilizer-treated
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plots. Leaf areas, numbers of strawberry suckers, numbers of flowers, shoot weight
and total marketable strawberry yields increased considerably in plots treated with
vermicompost compared to those that received chemical fertilizers only besides
significant increases in shoot, leaf areas and total and marketable fruit yields of
pepper plants from plots treated with vermicomposts. The author indicate that
improvement in plant growth and increases in fruit yield could be due to large
proliferations in soil microbial biomass after vermicompost applications, leading to
production of microbial hormones or humates in the vermicompost acting as plant-

growth regulators independent of nutrient supply.

Nagavallemma et al. (2004) concluded that vermicompost provides all nutrients in
soil in readily available form and also increase uptake of nutrients by plants.
Earthworms consume various organic wastes and reduce the volume by 40— 60%.
Each earthworm weighs about 0.5 g to 0.6 g eats waste equivalent to its body weight
and produces cast equivalent to about 50% of the waste it consumes in per day. These
worm castings have been examined for chemical and biological properties. The
moisture content of castings ranges between 32% and 66% and the pH is around 7.0.
The worm castings contain higher percentage of both macro and micronutrients than
the garden compost. Soil available N increased significantly with increasing levels of
vermicompost and highest quantity of N uptake was obtained at 50% of the
recommended fertilizer rate plus 10 t ha™* vermicompost. Vermicompost reduces C:N
ratio and retains more nitrogen. The prolonged immobilization of soil nitrogen by the
vermicomposted organic manures was attributed to the recalcitrant nature of its C and
N composition. It proliferations macro pore space ranging from 60 6 to 500 pm,
resulting in increased air-water relationship in the soil which favorably affects plant
growth and development. The application of vermicompost favorably affects soil pH,

microbial population and soil enzyme activities.

Parthasarthi and Ranganathan, (2002) reported that vermicomposting is a bio-
oxidation and stabilization methods of organic material that associated the joint action
of earthworms and microorganisms. The earthworms are the agents which help for
turning, fragmentation and aeration. It also increase N> fixation by both nodular and
free living N2 fixing bacteria and thus increase plant growth. Vermicompost has been
demonstrated as one of the cheapest source of nitrogen and other essential elements

for better nodule formation and yield particularly in legumes. Such plants can meet up
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their N needs through both biological nitrogen fixation (symbiosis) and native

nitrogen in the soil.

Ghasem et al. (2014) concluded that application of 14 t ha vermicompost or 50 t ha™*
cow manure was advisable to produce more cucumber yield compared with chemical

fertilizer and other treatments.

El-Shakweer et al. (1998) reported that organic manures can sustain cropping systems

through better nutrient recycling and improvement of soil physical attributes.

Nair et al. (1997) compared the microorganisms associated with vermicompost with
those in conventional composts. They establish that the vermicompost had much
larger populations of bacteria (5.7 x 107), fungi (22.7 x 104) and actinomycetes (17.7
x 106) compared with those in traditional composts. The outstanding physiochemical
and biological attributes of vermicompost make them excellent ingredients as
additives to greenhouse container media, organic fertilizers or soil amendments for

horticultural crops.

Improvement in environmental conditions and public health are important reasons for
advocating increased use of organic materials (Ojeniyi, 2000). However, because it is
bulky, the cost of transportation and handling constitute a constraint to its use by

peasant farmers.

Farmyard manure release nutrients slowly and steadily and activates soil microbial
biomass (Ayuso et al. 1996; Belay et al. 2001).

The use of inorganic fertilizer has not been helpful under intensive agriculture
because of its high cost and it is often associated with reduced crop yields, soil

degradation, nutrient imbalance and acidity (Kang and Juo, 1980; Obi and Ebo, 1995).

Tahir et al. (2019) conducted an experiment in the Botanical Garden of the
Department of Biology of Kaduna State University to study the effects of Organic and
Inorganic Fertilizer on the growth and yield of Cucumis sativus L. A rate of
25g/ha, 50g/ha, 75g/ha of NPK was also applied and a control. Results revealed that
25kg/ha of NPK had the highest plant height of 20.5cm while the lowest plant height
of 13cm was observed with 75kg/ha, compared to the control which had 11.5cm. The
25kg/ha gave the highest number of leaves followed by the 50kg/ha and 75kg/ha
which both had the lowest number of five (5) leaves. Similarly, 50kg/ha had the
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highest stem girth of 1.2cm while the lowest stem girth was observed with the control
which had 0.7cm stem girth. The best vigour was recorded with the 25kg/ha
compared to the control which had the least vigour. Also, highest plant yield was
recorded with 25kg/ha and the lowest plant yield was observed in the control.

Arshad et al. (2014) concluded that the application of NPK as fertilization resulted in
early flowering, fruiting with maximum number of fruits per plant, more weight,

length of fruit and higher yield in cucumber.

Oga and Umekwe (2013) suggested that NPK fertilizer significantly affected the vine
length, flowering, fruiting and marketable yield in watermelon.

Eifediyi and Remison (2009) stated that the growth and yield attributes of cucumber
including the vine length, number of leaves per plant, number of branches, leaf area,
number of fruits per plant, fruit length, fruit girth, fruit weight per plant, fruit number
per plant and total yield per hectare had increased significantly with increase in

inorganic fertilizer application up to the maximum level.

Jilani et al. (2009) stated that application of NPK fertilizer (100-50-50) in cucumber
induced earliness in flowering and fruiting, least days for flowering, fruit setting,
maturity, maximum fruit per plant, fruit length, fruit weight and yield.

Song et al. (2006) concluded that nitrogen, phosphorus and potassium nutrients
uptake by cucumber increased with advanced fertilizer rate.

Umamaheswarappa et al. (2005) reported that nitrogen application showed a
significant effect on number of days required for initiation of earliness in flowering,
number of days required for first fruit set whereas phosphorus application also
exhibited positive effect on flower initiation, development whereas potassium
application had no substantial effect on flowering, fruit set of cucumber in cv.

Poinsette.

Boonmanop (1997) studied the influences of N, P and K fertilizers on seed yield and
seed quality of bitter gourd. Bitter gourd was grown and treated with the combination
of 3 rates of nitrogen (0, 15 and 30 kg N rai?), 3 rate of phosphorus (0, 10 and 20 kg
P,0s rai') and 2 rates of potassium (0 and 10 kg K20 rait) fertilizers. The results
showed that N, P and K fertilizers had no significant effects on the first bloom of male
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and female flower (earliness), total number of fruits, weight per fruit, number of seeds
per 7 square meter (6 plants), number of seeds per fruit, total seed weight and 100
seeds weight. However, the high rates of N, P and K gave the highest germination
(92.9 %) and germination index (23.2) and the best combination was 30, 20 and 10 kg
N, P2Os and KO rai?, respectively.

Islam (1995) conducted an experiment with five levels of NPK such as 0-0-120-0-0,
120-120-60, 240-0-0 and 240-120-60 kg ha on bitter gourd seed production. He
observed that plots treated with N alone at the rate of 240 kg ha? improved the
vegetative growth of bitter gourd as manifested by an increase number and length of
vines, diameter of stem, length and diameter of leaves. The inclusion of P and K to N
significantly reduced the above parameters, except the number of lateral vines and
diameter of stem, which remains unaffected. However, application of NPK
significantly increased the number of fruits per plant, size and weight of fruits and the
fruit yield compared to plots treated with N alone. The increase in fruit yield due to
the application of P and K was 11.35 t ha! at 240 kg N ha*. The same trend of result
was noted for seed yield and quality where plants fertilized with 240-120-60 kg ha
produced the highest yield due to greater number of filled seeds per fruit which were
bigger and heavier than the seeds produced from other treatments. Moreover, the
above treatment produced seeds with the highest percentage of germination (99.00%)
and seed vigor index (20.03%).

Naik and Srinivas (1992) in trials conducted at the Division of Vegetable Crops,
Indian Institute of Horticultural Research, Bangalore, Karnataka, India with cv. Pusa
Sawani to observe the influence of nitrogen and phosphorus fertilization on seed crop
of okra in the rainy seasons of 1985 and 1986 on a sandy loam soil with low available
N and P. N was applied at 50, 100, 150 and 200 kg ha* and P at 30, 60 and 90 kg
P.Os hat. Half of the N, all the P and 40 kg K0 ha™* were applied before sowing; the
rest of the N was applied as a top dressing 30 days after sowing. The highest seed
yields were obtained with 200 kg N ha! (13.00 and 11.25 q ha in 1985 and 1986
respectively) and 90 kg P,Os ha? (11.89 and 10.71 g ha? during 1985 and 1986
respectively). Other parameters (fruit length, number of fruits plant™, number of seeds
fruit? and 1000 seed weight) were also highest with the highest rates of fertilizer
application.
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Arora and Satish (1989) observed that N and P increase the number of female flower
of sponge gourd (Luffa aegyptiaca) cv. Pusa Chikni during the summer and rainy
seasons. The plants received N at 0-75 Kg ha™® and P at 40 Kg ha. Then highest
number of female flower was obtained with N at 50+ P at 20 Kg ha® in summer

season and with N at 25 + P at 40 Kg ha™* in winter season.

Lingaiah et al. (1988) stated that the highest yield of bitter gourd was obtained in
coastal region at N: P20s: K20 at 80:30:20 kg ha™.

Vishnu et al. (1987) studied the effect of plant spacing and fertilizers on yield of
bottle gourd. It was reported that the average yield was 38537 kg ha™* with the full
dose of NPK (180:100:100 kg ha™) and 30074 kg ha* with the reduced dose (one
third of the full dose).

Seshadri (1986) concluded that all gourds respond well to manures and fertilizer
application. The doses of fertilizers depend upon the soil type, climate and system of
cultivation. In cucurbits, excessive nitrogen and consequently enormous vine growth
require to be avoided. In general, high N under high temperature conditions promote
maleness in flowering and number of female perfect flowers per vine gets reduced

resulting in low fruit set and low yield.

Pelaez et al. (1984) studied the effect of NPK and organic matter on yield and
marketable fruits of squash (Cucurbita pepo L.). According to their investigations
plots receiving 10 t/ha poultry manure gave the highest followed by plots receiving
100 kg N, 300 kg P20s and 75 kg K20 per hectare, which yielded 21.24 t ha! and 3.2

fruits plant™.

Ogunremi (1978) reported that the fruit size and numbers were the highest when
applied with N at 48 kg hain melon.

Makal et al. (1977) studied the effect of NPK on yield of tinda. It was reported that N,
P,0s and KO at the rate of 75, 50 and 100 kg ha* enhanced the yield from 3207.7 kg
ha! to 3697.7 kg ha.

Catedral (1974) found that ampalaya (bitter gourd) is very responsive to nitrogen
fertilization applied as high as 480 kg ha. The most significant effect was on the
significant increase in the number of pistillate flowers. In that study, the increase was

as high as 6 times when the rate of the level of N was increased from 0 to 480 kg ha™.
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It was also shown that fruit number per plant increased with increasing levels of N,

whereas phosphorus had no effect.

Pandey and Singh (1973) found that soil application of up to 100 kg N ha increased
the number of pistillate and staminate flower and the yield; the sex ratio was not
affected in bottle gourd. Maleic hydrazide approximately doubled the proportion of
female flowers and also increased yield. Combined application of N and maleic
hydrazide gave a further increased in the proportion of female flowers and the highest

yield.

Fuchs et al. (1970) reported that nutrients from mineral fertilizers enhance the
establishment of crops while those from mineralization of organic manures promoted

yield when both fertilizers were combined.

Lingle and Wight (1964) obtained the yield increases of 20 to 30 percent after

application of nitrogen in cantaloupes.

Matzusaki and Hayase (1963) reported that when all the nitrogen was applied before
planting, early vegetative growth was retarded by higher levels in cucumber. They
also said that the number of flowers was not affected by different levels but the higher

N level increased fruit set and length of ovary at flowering time.

Jamir et al. (2022) carried out an investigation entitled “Effect of organic and
inorganic fertilizer on growth, yield & quality of cucumber (Cucumis Sativus L.)
Under protected cultivation” was carried out in the Polyhouse of Jacob Institute of
Biotechnology and Bioengineering, Sam Higginbottom University of Agriculture,
Technology and Sciences, Prayagraj, Uttar Pradesh, during winter season from
September to December 2021. The study revealed that the treatment Tio
(Recommended Dose of Fertilizer (RDF) 50% + Poultry manure 50%) performed best
in terms of no. of leaves (107.62 plant?),days to first flowering(36.94), days to
harvest (62.33), fruit length (15.03 cm), fruit diameters (14.1 mm),number of fruits
plant? (20.70),weight (162.40 g), yield plot? (3.26 Kg), yield per 200 sq.m (571.52
Kg) and Vitamin C (7.57 mg/100 g fresh fruit). However, treatment T7 (25% RDF +
75% FYM) has maximum number days to fruit set (57.36) and treatment T4 (RDF
50% + FYM 50%) had highest soluble solid (3.77°Brix). The significantly higher
gross return (Rs 17,145.6/ha), Net Profit (Rs 13,415.21/ha) and B:C ratio (3.59:1) was

also recorded under treatment Tio ((RDF) 50% + Poultry manure 50%). Overall
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results revealed that T1o (RDF) 50% + Poultry manure 50%) was found to be the most

suitable over all the other treatments in relation to growth and yield of Cucumber.

Kaur and Rattan (2021) conducted an investigation during 2019 at DAV University,
Jalandhar, to find out the effect of organic manures and chemical fertilizers on the
growth and yield of summer squash (Cucurbita pepo L.) cv. Punjab Chappan Kaddu.
The experiment consisted of eleven treatments and three replications. Out of these, an
application of 25% of the recommended dose of chemical fertilizer + vermicompost
15 t/ha (Tg) had a beneficial effect on minimum days to the first female flower (74.67
days), minimum days to the first fruit set (76.33), minimum days to the first fruit
harvest (78.33). The maximum plant height (122.85cm) was recorded in 25% of the
recommended dose of chemical fertilizer + FYM 25 t/ha (Ts). 75% of the
recommended dose of chemical fertilizer + EM (Effective Micro-organism) Bokashi
2.5 g/ha (To) resulted in minimum days to male flower appearance. The maximum sex
ratio (0.38), was obtained with the application of 50% of the recommended dose of
chemical fertilizer + EM Bokashi 3 g/ha (T10). The maximum number of pickings (26)
and number of fruit per plant (9.85) were obtained with the application of 50% of the
recommended dose of chemical fertilizer + EM Bokashi 3 g/ha (T10). The maximum
fruit yield per plant (2.20 kg), fruit yield per plot (26.26 kg), fruit yield per ha (405.57
q) were recorded with the application of 50% of the recommended dose of chemical
fertilizer + vermicompost 15 t/ha (T7). The maximum Total Soluble Solids (TSS)
(2.40B°) were recorded with the application of 75% of the recommended dose of
chemical fertilizer + FYM 20 t/ha (Ts) while, the ascorbic acid was maximum (52.50
mg/100g) when 25% of the recommended dose of chemical fertilizer + vermicompost
15 t/ha (Ts) were applied. The highest net returns and benefit: cost (4.5) were obtained
when 50% of recommended dose of chemical fertilizer + FYM 25 t/ha (T4) was
applied.

Singh et al. (2021) carried out an experiment during September to November, 2020 in
Research Field of Department of Horticulture, SHUATS, Prayagraj to find out the
effect of organic and inorganic fertilizer on growth, yield and quality traits of
cucumber (Cucumis sativus) . The experiment was conducted in Randomized Block
Design (RBD), with nine treatments, replicated thrice of organic and inorganic
fertilizers. the treatments were To (Control (Recommended dose of NPK 100:80:100
kg/ha), T1 (Neem Cake 75% + NPK 25%), T> (Neem Cake 50% + NPK 50%), T3
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(Vermicompost 75% + NPK 25%), T4 (Vermicompost 50% + NPK 50%), Ts (Sheep
Manure 75% + NPK 25%), Te (Sheep Manure 50% + NPK 50%), T7 (Vermicompost
50% + Sheep Manure 25% + NPK 25%) and Tg (Vermicompost 25% + Sheep
Manure 25% + Neem Cake 25% + NPK 25%). From the present experimental
findings it is found that the treatment Tg (Vermicompost (25%) + Sheep Manure
(25%) + Neem Cake (25%) + NPK (25%)) was found superior over other treatments
in terms of growth, yield and Quality of Cucumber, followed by treatment T~
(Vermicompost (50%) +Sheep Manure (25%) + NPK (25%)), in terms of economics
maximum Gross return, Net Return and Cost Benefit ratio was also recorded in
treatment Tg and lowest readings was recorded in T3 (Vermicompost (75%) + NPK
(25%)).

Mahale et al. (2018) carried out a field experiment entitled “Effect of Integrated
Nutrient Management on Snake gourd (Trichosanthes anguina L.) In Lateritic Soils of
Konkan” laid out in Randomized Block Design comprising eleven treatment
combinations replicated thrice, at Vegetable Improvement Scheme, Central
Experiment Station, Wakawali, Dr. B.S.K.K.V., Dapoli, Dist. Ratnagiri during the
kharif season of 2016. The effect of integrated nutrient management including
vermicompost and poultry manure either alone or in combinations with inorganic
fertilizers on fruit yield, and nutrient content of snake gourd were studied. The
application of 50% N through poultry manure + 50% N through inorganic fertilizers
Te significantly influenced the growth parameters, fruit yield and total nutrient status
viz. N, P, K, Ca, Mg, and S. The build-up of fruit quality, the application of 50% N
through poultry manure + 50% N through inorganic fertilizer was found to be suitable
for snake gourd in lateritic soil of Konkan.

Singh et al. (2017) conducted a field experiment at Department of Horticulture, Sam
Higginbottom University of Agriculture, Technology and Sciences, Allahabad, (U.P)
India, during the rabi season of 2016-17, to study the effect of different organic and
inorganic fertilizers on cucumber yield under protected cultivation. The experiment
was laid out in randomized block design with three replications consisted of nine
treatment combinations viz. To (Control), T1 [FYM (75%) + NPK (25%)], T2 [FYM
(50%) + NPK (50%)], Ts [Vermicompost (75%) + NPK (25%)], T4 [Vermicompost
(50%) + NPK (50%)], Ts [Poultry manure (75%) + NPK (25%)], Te [Poultry manure
(50%) + NPK (50%)], T7 [FYM (50%) + Poultry manure (25%) + Vermicompost
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(25%)] and Tg [FYM (25%) + Poultry manure (25%) + Vermicompost (25%) + NPK
(25%)] were allocated randomly in each plot. The results showed that the treatment Tg
(FYM (25%) + Poultry manure (25%) + Vermicompost (25%) + NPK (25%)
significantly found best among the all treatments at all successive growth stages in
term of maximum plant height (370.00 cm), Number of leaves (119.84) and Number
of Branches per plant (3.51) as growth parameters whereas maximum length of fruit
(15.03 cm), fruit diameter (14.07 cm), average fruit weight (198.93 g), fruit yield per
plot (11.87 kg) and fruit yield per hectare (824.30 g/ha) as yield related traits and also
recorded maximum with TSS (4.10° Brix) and vitamin C (8.39 mg/100g of fruit pulp)
with lowest acidity (0.90 %) as quality parameters while lowest response in term of
growth, yield and quality of cucumber was recorded with To (control) which received
only recommended dose of NPK (120:60:120 kg per hectare).

Pokhrel et al. (2015) conducted an experiment where four combinations of two solid
organic fertilizers (Monterra Malt and chicken manure) were applied before planting
strawberry and two liquid organic fertilizers (broad bean and Pioner Hi-Fruit/K-Max)
specified through drip irrigation (fertigation) and was compared with inorganic
fertilization regarding growth, yield, nutrient concentration, and fruit quality of
strawberries. Broad bean fertigation combined with Monterra Malt resulted in a alike
fruit yield as inorganic fertilizer and a higher yield than Monterra Malt combined with
Pioner; however, total soluble solids, firmness, and titratable acid were improved with
Pioner fertigation, although these parameters were more affected by harvest time than
the applied fertilizers. The concentrations of most nutrients in fruits and leaves were
greater in inorganically fertigated plants. The reductions in fruit yield in three of four
treatments and fruit weight in all organic treatments may be due to a combination of
the following conditions in the root zone: (1) high pH and high NH4 +/NO3 - ratio;
(2) high EC and/or high NaCl concentration; (3) cation disparity; and (4) nutrient

deficiency.

Embiowei and Emiri (2015) evaluated organic manure (OM) and inorganic fertilizer
(NPK) on the yield and yield components of cucumber under different irrigation
regimes and cropping seasons at Isampou, Bayelsa State, Nigeria. The experimental
design was split plot fitted into randomized complete blocks. Irrigation regimes
(20,000; 25,000 and 30,000 | ha! day occupied the main plots while PM 5t + ha® +
NPK 200 kg ha?l) were assigned sub-plots. Experiment results concluded that
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irrigation rates did not seem to have significant relative effect on growth and yield of
cucumber across the cropping periods. Cucumber vines generally were longest in OM
treated plots in all water levels. In the second planting OM treated plots at 20,000;
25,000 and 30,0001 ha day produced the longest vines. But NPK + OM had the
longest vine for the second and third plantings. NPK + OM amended plots
consistently produced the highest cucumber fruit yield at 25,000 and 30,000 | ha'
water levels (5.59 and 5.74 t hal) during the first cropping period. While control plots
consistently produced the lowest cucumber fruit yield for the first, second and third

cropping period respectively (3.81, 4.41 and 3.98 t ha™t).

Natsheh and Mousa (2014) carried out a greenhouse experiment in Tulkarm,
Palestine, during the summer season of 2012 to evaluate the effect of compost on
cucumber (Cucumis sativum L.) productivity and soil properties. The results showed
that the application of compost improving the soil characteristics; increasing soil
productivity and organic matter content. Compost application can compensate use of
chemical fertilizers, which have adverse environmental effects. The experimental
results confirmed that the use of organic fertilizers increasing the crop productivity
with compost (7005 kg/dunum, dunum is 0.1 ha) comparing with (6017 kg/dunum)
with chemical fertilizers, on the other hand, increasing the soil fertility and saving
water, were the water requirements was decreasing with using compost (180
mq/season) comparing with (213 m®/season) were chemical fertilizers used during the

agriculture period.

Reddy and Rao (2004) was conducted Farm experiment in Hyderabad, Andhra
Pradesh , India with bitter gourd (M. charantia) consisting of 4 vermicompost levels (
0, 10, 20 and 30 t ha) and 3 N levels (20, 40 and 80 kg ha). The vine length,
number of branches, number of fruits per vine and fruit yield ha® have been
significantly increased by the application of vermicompost and N. Delayed flowering

was observed with higher levels of N and Vermicompost.

Rekha and Gopalakrishnan (2001) conducted a field experiment with bitter gourd
(Momordica charantia L.) cv. Preethi in Thrissur, Kerala, India during kharif 1999.
Considering the total yield, marketable yield and size of fruits, the treatment T7 which
received a basal application of 20 tons of dry Cowdung, 2.5 tons of poultry manure,

fortnightly drenching of 2.5 tons of cowdung and a fertilizer dose of 70:25:25 kg NPK
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ha* was found superior to all other treatments. More or less equal fruit yield and fruit
size were also recorded in Ts, which received same manures but lacked inorganic
fertilizers. This was clearly revealed the possibility of achieving a reasonably good
yield by basal application of dry cowdung, top dressing with poultry manure and by

drenching cowdung slurry at fortnightly interval.

Isaac and Pushpakumari (1997) conducted a field trial at Department of Agronomy,
College of Agriculture, Vellayani, India in 1994-95, where okras were grown with 6
t/ha FYM + chemical fertilizers and 12 t ha! FYM + chemical fertilizers or
vermicompost or poultry manure. The effect of picking no, 2, 4 or 6 green fruits plant”
1 was also examined. Fruit and seed yields were highest with FYM + chemical
fertilizers, but there was only a marginal benefit in applying the higher rate of FYM.

Seed yield declined as more fruits were picked.

Murwira and Kirchman (1993) observed that nutrient use efficiency might be
increased through the combination of manure and inorganic fertilizer. This study was
therefore conducted to investigate the effects of varying rates of farmyard manure and

inorganic fertilizers on the growth and yield of cucumber.

Costa et al. (1991) observed that addition of manure increases the soil water holding
capacity and this means that nutrients would be made more available to crops where

manures have been added to the soil.

Subbaiah et al. (1985) conducted a trial with tomato and bitter gourd to evaluate the
effect of FYM and micronutrients lower than soil fertility status. The author
determined that the main object for extended mean fruit weight and fruit yield by the
application of FYM with NPK and vermicompost was attributed to solubilization
effect of plant nutrients by the addition of vermicompost and FYM leading to highly
uptake of NPK.

Titiloye (1982) reported that the most satisfactory method of increasing maize yield

was by judicious combination of organic wastes and inorganic fertilizers.

Satish et al. (1988) stated that in 2 season trials, N at 0, 25, 50 and 75 kg ha™* and P at
0, 20, and 40 kg ha* were applied to the cv. Pusa Chikni. Half of the N dose and all P
were applied before sowing on 9 March and 9 July and the remaining N was used for
top dressing in 2 equal doses at 25 and 50 days after sowing. In both seasons, 50 kg
N+20 kg P hal gave the maximum number of fruits and the greatest weight plant™ in
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the early and total yields. Maximum fruit dry matter content was obtained by applying

25 kg N + 40 kg P ha* in the summer season crop and 40 kg P ha in the rainy season
(July).

A large beneficial microbial population and biologically active metabolites, specific
gibberellins, cytokinins, auxins and B vitamins were experimental with application of
vermicompost alone or in combination with organic or chemical fertilizers, so as to

get better yield and quality of diverse crops (Bano and Kale, 1987).

From the above review of literature it was revealed that different organic matters and
fertilizer management practices significantly affect the growth and yield of snake
gourd. The treatments of the present work justify the single and combined effect of
organic and inorganic fertilizer management to identify most suitable treatment for

snake gourd production.
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CHAPTER 111
MATERIALS AND METHODS

The experiment was conducted during the period from March 2020 to July 2020 to
investigate the effect of nutrient combination of the growth and yield of snake gourd
(Trichosanthes anguina L.). This chapter includes a brief explanation of the
experimental period, location, soil and climate condition of the experimental area and
materials that were used for conducting the experiment i.e. treatment and design of
the experiment, growing of crops, intercultural operations, data collection procedure

and procedure of data analysis that were used for conducting the experiment.

3.1 Experimental Site

The research was conducted at the Horticultural Farm of Sher-e-Bangla Agricultural
University (SAU), Sher-e-Bangla Nagar, Dhaka-1207, Bangladesh (Appendix I). The
experiment was carried out during rabi season. The location of the experimental site is
situated at 90° 22' E longitude and 23° 41' N latitude. The altitude of 8.6 meters above
the sea level.

3.2 Characteristics of soil

The soil of the experimental area belongs to the Modhupur Tract (UNDP, 1988) under
AEZ No. 28. The selected plot was medium high land and the soil series was Tejgaon
(FAO, 1988). The characteristics of the soil under the experimental plot were
analyzed in the Soil Testing Laboratory, SRDI Farmgate, Dhaka and the results
showed that the soil composed of 27% sand, 43% silt and 30% clay. The soil was
having a texture of sandy loam with pH and organic matter 5.47 — 5.63 and 0.83%,

respectively. The details soil characteristics are presented in Appendix II.
3.3 Climatic condition of the experimental site

The experimental area was under the subtropical climate, characterized by three
distinct seasons, winter season from November to February and the pre-monsoon or
hot season from 12 March to April and the monsoon period from May to October
(Edris et al. 1979). During the experimental period the maximum temperature (34.56°
C), highest relative humidity (74.82 %) and highest rainfall (68.5 mm), highest
rainfall (82.97 mm) was recorded in the month of April 2020, whereas the minimum

temperature (21.76° c), minimum relative humidity (62.04%) and no rainfall was
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recorded for the month of march, 2020 (Appendix Il1). The climatic condition during
the period of experiment was collected from the Bangladesh Meteorological

Department, Agargaon, Dhaka.
3.4. Agro-ecological region

The experimental field belongs to the agro-ecological region of the Madhupur Tract
(AEZ 28). The area was under the sub-tropical monsoon climate, which is
characterized by heavy rainfall during Kharif season (April to August) and scanty of
rainfall during the rest of the year. The landscape comprises level upland, closely or

broadly dissected terraces associated with either shallow or broad, deep valleys.
3.5. Experimental details
3.5.1 Planting materials used in the experiment

The test crop used in the experiment was snake gourd which is a local variety and

seeds were collected from Kishoregan;.
3.5.2 Experimental treatments:
A total of 11 treatments are stated below

. To: control (No organic and inorganic fertilizer)

T1: OM (CD1oPMioVs t hah)

T2: NgoPasK75S18 kg ha! (RDF)

Ts: OM (CDsPMsV2 t ha'l) + NgoP3sK75S1s kg hat (RDF)

T4: OM (CDsPMsV2 t hal) + NgoP3sKzsS1s kg hat + Mgz kg ha'

. Ts: OM (CDsPMsV2 t hat) + NgoP3sK7sS1s kg hat + Znes kg hat

. T6: OM (CDsPMsV2 t hat) + NgoP3sK7sS1s kg ha'+ B kg hat

. T7: OM (CDsPMsV; t ha'l) + NgoPssKzsS1s kg hal+ Zng kg hat + B2 kg hat

. Ts: OM (CDsPMsV; t ha'l) + NgoPssKzsS1s kg hal+ Mgz kg ha + Zng kg hat
10. To: OM (CDsPMsV: t hal) + NgoPssK7sS1s kg hal+ Mgz kg ha + Bo kg hat

11. T10: OM (CDsPMsV2 t ha‘l) + NgoP35K75S18 kg hat+ Mgz kg hat + Zne kg hat +
B2 kg ha

*CD=Cow-dung
*PM=Poultry Manure

© O N O U A W N P

*V=Vermicompost
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3.5.3 Design and layout of the experiment

The factor of the experiment was laid out in a Completely Randomized Design (CBD)
with three replications where the experimental area was divided into two equal blocks
representing the replications to minimize the soil heterogeneous effects .The length of
the experimental area 22.6 m and width 5 m and the total area of the experimental plot
was 112.5 m?. The total area is divided into two equal blocks. Each block was divided
into 11 plots where 11 treatments combination were allotted at random. There were
total 22 unit plots in the experiment. The size of the each plot was 1.5 m x 1.5 m. The
distance maintained between two blocks and two plots were 1 m and 0.5 m,
respectively. Side drainage spacing was 0.5m in each side respectively. The layout of

experiment field is presented in (Figure. 1).
3.6 Land and pits preparation

At the last week of February the main plot was selected for conducting the experiment
was opened with a power tiller, and left exposed to the sun for a week. Then the land
was harrowed, ploughed and cross-ploughed several times followed by laddering to
obtain good puddle condition. The weeds and different kind of stubbles were removed
to make it clean. In accordance to the experimental design the experimental area was
partitioned into different unit plots. Different organic and inorganic fertilizers were

mixed with soil. Pits of 50 x 50 x 45 cm sized were prepared.
3.7. Seed treatment

For rapid and uniform germination, the seeds of Snake gourd were soaked for 12
hours in water before sowing. Seeds were treated with Vitavex @ 2 g kg* seeds

before sowing to avoid seed borne diseases and get vigorous seedlings.
3.8 Seed sowing

Seeds were sown in the field 11" march 2020. 4 seeds were sown in every pit. Seeds
were sown at a depth of 2 cm. There were 2 pits in every plot. Seedlings were not

attacked by any kind of insect or disease.
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Layout of the experiment:

Total no. of unit plots: 33

z <—t——>0

W
Total no. of treatments: 11
Plotsize: 1.5 mx1.5m
Plot to plot distance: 0.5 m
Block to block distance: 1m
5m
0.5m
To Ts Ts
1m
@ 05m

T1o To T7

Te T2 Ts

T3 T Ts

Ts To T2
0.5m
RN <—>22.6m

Ts Ts To 0.5

T7 Ts To

T1 T4 Ts

To T3 To

T> T1 T1o

Ts T1o Ta

0.5m

Figure 1. Field layout of the experiment in the Randomized Complete

Block Design (RCBD)
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3.9 Inorganic and organic fertilizer application

The inorganic and organic fertilizer for snake gourd was applied at the recommended
doses. The recommended dose for snake gourd production comprising cowdung 10t
hal, Urea 175kg ha, TSP 175kg ha, MoP 150kg ha™, Zypsum 100kg ha®, Zinc
oxide 12.5kg ha, Borax 10kg ha!, Magnesium oxide 12.5kg ha* (BARI, 2011). Full
doses of cow-dung, poultry manure and vermin-compost was applied during final land
preparation. The full doses of MoP, Zypsum, Zinc Oxide, Magnesium Oxide and
Borax were applied during land preparation. TSP was given into 3 spilit doses half of
the TSP was given as first dose during land preparation and remaining half was
further divided and first divided portion was given before 7-10 days of seed sowing
second after 15 days of germination. The dose of the entire amount of Urea was
divided into 4 parts. First dose given after 15 days of germination, second dose given
after 30-35 days of germination, Third dose at the flowering stage (50-55 days after
germination) and the fourth and last dose was given after 70-75 days during the

harvesting stage.
3.10 Intercultural operations

Various intercultural operations, such as gap filling, weeding, mulching with water
hyacinth, earthing up, irrigation pest and disease control etc. were accomplished for
better growth and development of the snake gourd seedlings. The crop was kept free
from weeds by regular weeding and irrigated as and when required.

3.10.1 Gap filling

The experimental plot was taken under careful observation. Very few seedlings were
damaged after sowing. The damaged seedlings were replaced by new healthy
seedlings. The seedlings were taken from the same stock. The seedlings were
transplanted with big mass of soil to avoid any damages. The newly transplanted

seedlings were under special care for their proper establishment.
3.10.2 Weeding

Weeding was done at 15, 30, 45 and 60 days after transplanting to ensure the plot free

from weeds.
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3.10.3 Mulching

For the retention of water the water hyacinth was given at the base of plants. It helps

to conserve the water from evaporation.
3.10.4 Irrigation and drainage

Earlier on the seedling establishment stages light watering was given by a watering
cane at every afternoon. After well establishment of the seedlings watering was given
with irrigation channels. At the reproductive stage no water stress was encountered.
Proper drainage facilities were made surrounding the experimental plots for drainage

of excess water.
3.10.5 Vine management

For proper growth and development of the plants the vines were managed by hand to
spread them over the net of trellis.

3.10.6 Trellis

Four bamboo poles were set keeping 5 feet high from the ground level in every plot.
These poles were connected to one another by bamboo. Bamboo, plastic rope and jute
rope was used to make the trellis. A bamboo stick is placed near the seedling. Thus a

trellis for each plot was made for creeping the vines of crop.
3.10.7 Pest control

During the period of establishment of seedling in the field insect infestation was a
serious problem. Cut worm attacked at the seedling stages, it was controlled both
mechanically and spraying Darsban 29 EC @ 3%. Some plants were infested with
Aphid, to control them Tafgar @ 2.5 ml L was applied. Along with these some
plants were infected with powdery mildew to control it S-dust (sulcox) was sprayed
@ 5gm L. At the reproductive stage fruit fly was seen to harm the fruit, to control
them pheromone trap was set up 1trap per 10m. At different times diseased leaves

were removed from the field.
3.11 Harvesting

Harvesting was done by hand picking. Fruits are harvested at tender stage and before

100 % maturity. They were harvested when the fruits contain hair on their skin.
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Young fruits are hairy and usually light green in color. Harvesting of fruits was

started at and continued up to final harvest based on the marketable size of fruits.
3.12 Data collection

The data were recorded on following parameters from the studied plants during the

experiment.
3.12.1. Vine length at vegetative stage (cm)

The vine length was recorded 30 days after sowing (DAS). Data were recorded as
average of all plants of each plot in sg. meter (m?). The height of every plant was

measured from the ground to the tip of the stem.
3.12.2. Vine length at flowering stage (cm)

The vine length was recorded at flowering stage. Data were recorded as average of all
plants of each plot in sg. meter (m?). The height of every plant was measured from the

ground to the tip of the stem.
3.12.3. Vine length at fruiting stage (cm)

The vine length was recorded fruiting stage. Data were recorded as average of all
plants of each plot in sg. meter (m?). The height of every plant was measured from the

ground to the tip of the stem.
3.12.4. Number of leaves plant™ at vegetative stage

The total number of leaves plant™ was recorded at 30 days after sowing (DAS). Then
the data were calculated as average of each plant.

3.12.5. Number of leaves plant at flowering stage

The total number of leaves plant® was recorded at flowering stage. Then the data

were calculated as average of each plant.
3.12.6. Number of leaves per plant* at fruiting stage

The total number of leaves plant? was recorded at fruiting stage. Then the data were

calculated as average of each plant.
3.12.7. Leaf length (cm) at vegetative stage

The length of 5 leaves was recorded at randomly selected per plant at the vegetative

stage 30 days after sowing (DAS).
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3.12.8. Leaf length (cm) at flowering stage

The length of 5 leaves was recorded at randomly selected per plant at the flowering

stage.
3.12.9. Leaf length (cm) at fruiting stage

The length of 5 leaves was recorded at randomly selected per plant at the fruiting

stage.
3.12.10. Leaf breadth (cm) at vegetative stage

For the measurement of leaf breadth 5 leaves per plant selected at randomly. The leaf
breadth was measured in cm (centimeter) and average value was calculated for each

plant at 30 days after sowing.
3.12.11. Leaf breadth (cm) at flowering stage

For the measurement of leaf breadth 5 leaves per plant selected at randomly. The leaf
breadth was measured in cm (centimeter) and average value was calculated for each

plant at flowering stage.
3.12.12. Leaf breadth (cm) at fruiting stage

For the measurement of leaf breadth 5 leaves per plant selected at randomly. The leaf
breadth was measured in cm (centimeter) and average value was calculated for each

plot at fruiting stage.
3.12.13. Number of primary branches plant* at fruiting stage

The total number of branches plant® was recorded from each plant of snake gourd.
The data were recorded of all plants of each plot at fruiting stage and average was

calculated for each plot.
3.12.14. Days required to 15t male flowering

The number of days required between the date of sowing to the date of 1% male flower

emergence of a plant was recorded and average was calculated.
3.12.15. Days required to 15t female flowering

The number of days required between the date of sowing to the date of 1 female

flower emergence of a plant was recorded and average was calculated.
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3.12.16. Number of male flowers plant?

The total number of male flowers plant* was counted from each plot after flowering

and mean value was calculated.
3.12.17. Number of female flowers plant?

The total number of female flowers plant* was counted from each plot after flowering

and mean value was calculated.
3.12.18. Days to 1t fruit set

This data was recorded the days required to first fruit setting in every plot. It was

measured as the days taken from sowing to first fruit setting.
3.12.19. Days to 1t fruit harvest

This data was recorded during the first harvest of fruit from every plant and plot. It
was measured as the days taken from sowing to first harvesting.

3.12.20. Fruit length (cm)

Length of each fruit was recorded during the harvesting from individual plant and

average fruit length was calculated. Fruit length was calculated in centimeter (cm).
3.12.21. Fruit diameter (cm)

During harvesting diameter of each fruit was recorded from individual plant and
average fruit diameter was calculated. Fruit diameter was calculated in centimeter

(cm).
3.12.22. Number of fruits plant*

The total number of fruits plant™ was counted after setting of fruits and average was

calculated.
3.12.23. Individual fruit weight (kg)

The weight of individual fruit was recorded after each harvest and expressed in

kilogram (kg) and mean value was calculated.
3.12.24. Fruit yield plant? (kg)

The fruit weight of all the fruits harvested from a plant was recorded and the sum of
all fruit of a plant was calculated. The fruit weight was expressed in kilogram (kg).
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3.12.25. Fruit yield plot? (kg)

The fruit weight of all the fruits harvested from a plot was recorded and the sum of
the weight all fruits of a plot was calculated. The fruit yield was expressed in
kilogram (kg).

3.12.26. Fruit yield hectare™ (t)

Yield hectare of snake gourd was calculated by converting the plot? yield into

hectare and was expressed in ton.
3.13 Statistical analysis

The recorded data on different parameters were statistically analyzed using Statistic
10 software. The significance of the difference among the treatments means was

estimated by least significant difference test (LSD) at 5% level of probability.
3.14 Economic analysis

The cost of production was calculated to find out the most economic combination of
concentration of fertilizers and organic matter. All input cost like the cost for land
lease and interests on running capital were computing in the calculation. The interests
were calculated @ 13% in simple rate. The market price of snake gourd was
considered for estimating the return. Analyses were done according to the procedure
of Alam et al. (1989).

3.14.1. Analysis for total cost of production of snake gourd

All the material and non-material input cost, interest on fixed capital of land and
miscellaneous cost were considered for calculating the total cost of production. Total
cost of production (input cost, overhead cost), gross return, net return and BCR are

presented in Appendix.
3.14.2. Gross income

Gross income was calculated on the basis of sale of branch and fruit. The price of fruit
was assumed to be Tk. 42 kg™ on the current market value of Kawran Bazar, Dhaka at

the time of harvesting.
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3.14.3. Net return

Net return was calculated by deducting the total production cost from gross income

for each treatment combination.

Net return = Gross return per hectare (Tk.) - Total cost of production per hectare (Tk.)
3.14.4. Benefit cost ratio (BCR)

The benefit cost ratio (BCR) was calculated as follows:

Benefit cost ratio (BCR) = Gross return per hectare (Tk.) /Total cost of production per
hectare (Tk.).
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CHAPTER IV
RESULTS AND DISCUSSION

The present experiment was conducted to determine the effect of plant
growth regulators and fertilizer management practices on flowering, growth
and yield of snake gourd (Trichosanthes anguina L.). Data on different growth and
other parameter, yield attributes and yield were recorded. The analyses of
variance (ANOVA) of the data on different components are given in Appendix Il to
V. The results have been presented, discussed, and possible interpretations have been

given under the following headings:

4.1. Vine length (cm)

Statistically significant influence was found in terms of vine length (cm) of snake
gourd at all growth stages due to the application of different levels of organic and
inorganic nutrients (Table 1 and Appendix 1V). At vegetative stage the maximum vine
length (69.36 cm) was recorded from T treatment, which was statistically identical
(65.91 cm) with To treatment and the lowest vine length (42.48 cm) was recorded
from To (control) treatment. At flowering stage, the highest vine length (211.69 cm)
was observed from Tio treatment, which was statistically identical (197.14 cm) with
To treatment and the lowest vine length (107.29 cm) was observed from To (control)
treatment. At fruiting stage, the maximum vine length (234.51 cm) recorded from T1g
treatment and followed by To (206.51 cm) treatment and the lowest vine length
(112.43 cm) was observed from To. The results indicated that vine height significantly
influenced by the availability of nutrients. Rajbir Singh et al. (2010), Mehdizadeh et
al. (2013) and Nagavallemma et al. (2004) supported the findings of this experiment.
Momin (2007) also supported the findings of this study and reported that different
nutrient combinations increase plant height of bitter gourd. Mahale et al. (2018)
reported that the application of 50% N through poultry manure + 50% N through
inorganic fertilizers significantly influenced the growth parameters, fruit yield and

total nutrient status viz. N, P, K, Ca, Mg, and S in snake gourd.
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Table 1.Effect of different levels of organic and inorganic fertilizers on vine
length (cm) at different growth stages of snake gourd plant (Trichosanthes
anguinaL.)

Treatment  Vegetative stage(cm) Flowering stage(cm) Fruiting stage (cm)

To 42.48 ¢ 107.29d 112.43 e
T1 45.25 fg 112.80 d 117.58 e
T2 45.87 fg 135.48 ¢ 140.73d
T3 50.41 ef 14251 ¢ 145.84d
Ts 52.36 de 150.66 ¢ 152.40d
Ts 55.09c_e 148.88 ¢ 154.03d
Te 56.17 cd 149.13 ¢ 155.55d
T7 60.21 bc 178.29 b 18551 ¢
Ts 64.95 ab 195.63 ab 198.88 bc
To 65.91 a 197.14 a 206.51 b
T1o 69.36 a 211.69 a 23451 a
LSD0.05) 5.6297 17.753 18.896
CV% 5.98 6.63 6.77

In a column, means with similar letter (s) are not significantly different and those having dissimilar
letter (s) are significantly different by LSD at 5% level of significance. Where Tq: control (No organic
manure and inorganic fertilizer), T1: OM (CD1oPM1oVs t ha'?), To: NgoP3ssKzsS1s kg hat (RDF) Ts: OM
(CDsPMsV; t hal) + NgoP3sK7sS1s kg hat (RDF), T4: OM (CDsPMsV; t hat) + NgoPasKzsS1s kg hat +
Mgz kg ha* Ts: OM (CDsPMsV; t ha?) + NgoP3sK75S1s kg hat + Zng kg hat, T g: OM (CDsPMsV2 t ha
1) + NgoP35K75S18 kg hatl + B> kg ha’l, T: OM (CD5PM5V2 t ha‘l) + NggP35K75S15 kg hat + Zng kg hat
+ B2 kg ha! Tg: OM (CDsPMsV; t ha’l) + NgoP3s5K75S15 kg hat + Mg kg ha'l + Zng kg ha! To: OM
(CDsPMsV; t hat) + NgoP3sK7sS1s kg hat + Mgz kg ha* + B, kg hat and T1o: OM (CDsPMsV; t ha't) +
NsoP35K75S18 kg ha'+ Mg~ kg ha' + Zng kg ha' + B, kg hat.

4.2. Number of leaves plant?

Number of leaves plant? is an important parameter of crop plant because of its
physiological role in photosynthetic activities. Statistically significant influence was
found in terms of number of leaves plant?® of snake gourd at all growth stages for
different nutrient combination (Table 2 and Appendix V). At vegetative stage the
highest number of leaves plant™ (56.14) was recorded from T treatment which was
statistically similar with Ts (49.10), Tg (53.08) and To (53.40 treatment and the lowest
number of leaves plant? (28.23) was recorded from To (control) treatment. At
flowering stages, the highest number of leaves plant?* (87.30) was recorded from Tio
treatment which was statistically similar to Tg (82.33) and Tg (82.10) treatment and
the lowest number of leaves plant™ (45.78) was recorded from To (control) treatment.

The highest number of leaves plant™? (93.24) at fruiting stage was recorded from T1o,
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which showed statistically identical results To (89.87) treatment and statistically
similar with Te (81.95), T7 (83.31) and Tg (86.39). The lowest number of leaves plant”
1(49.14) was recorded from To (control) treatment at fruiting stage. The result of this
study was supported by Ayoola and Adeniran, (2006), Kannan et al. (2006) and
Makinde et al. (2007). This study results revealed that different nutrient availability
helps to increase number of leaves per plant. Akter, (2017) reported that 30 ppm
boron application in bitter gourd field increase plant height, branches plant?, number
of female flowers plant™, number of fruits plant™ and yield.

Table 2. Effect of different levels of organic and inorganic fertilizers on number
of leaves plant! at different growth stages of snake gourd plant
(Trichosanthes anguina L.)

Treatment Vegetative Stage Flowering Stage Fruiting stage

To 28.23 g 4578 g 49.14 g
T1 34.58 fg 52.72 fg 56.17 fg
T2 40.91 ef 61.60 ef 64.91 ef
T3 42.58 de 64.86 de 70.88 de
Ta 44.56 de 65.59 de 73.83c¢c e
Ts 4528 c e 71.93 cd 77.67b_d
Tse 49.10a d 72.44 b _d 81.95a d
Tz 48.09b e 76.77 bc 83.3lac
Ts 53.08a c 82.10a ¢ 86.39 ab
To 53.40 ab 82.33 ab 89.87 a
T1o 56.14 a 87.30 a 9324 a

LSD(0.05) 7.8564 10.247 11.554

CV% 10.23 8.67 9.02

In a column, means with similar letter (s) are not significantly different and those having dissimilar
letter (s) are significantly different by LSD at 5% level of significance. Where To: control (No organic
manure and inorganic fertilizer), T1: OM (CD1oPM1oVs t hal), T2: NgoP3sKzsS1s kg hat (RDF) Ts: OM
(CDsPMsV; t ha‘l) + NgoP3sK75S1s kg hat (RDF), T4: OM (CDsPMsV; t ha‘l) + NgoP3sK75S15 kg hal+
Mg kg ha‘l, Ts: OM (CDsPMsV; t ha’l) + NgoP3sK75S15 kg hal+ Zng kg ha?l, T OM (CDsPMsV; t ha
1) + NgoP35K75S15 + B2 kg ha‘l, T7: OM (CD5PM5V2 t ha‘l) + NgoP3sK75S18 kg hal+ Zng kg hal + B, kg
ha‘l, Ts: OM (CD5PM5V2 t ha‘l) + NgoP35K75S18 kg hal + Mg7 kg hal + Zng kg ha‘l, To: OM
(CDsPMsVz t ha‘l) + NgoP3sK75S18 kg hal+ Mg7 kg hatl + B kg haland T10: OM (CD5PM5V2 t ha‘l) +
NgoP3sK75S1s kg hat + Mg7 kg hat + Zng kg ha* + By kg ha™.

4.3. Leaf length at vegetative stage (cm)

Different treatments showed statistically significant variation for leaf length of snake

gourd at vegetative stage (Table 3 and Appendix VI). At vegetative stage, the highest

38



leaf length (9.63 cm) recorded from Tyo treatment. On the other hand, the lowest leaf
length (7.94 cm) was recorded from To (control) treatment. Rajbir Singh et al. (2010),
Mehdizadeh et al. (2013) and Nagavallemma et al. (2004) supported the findings of
this experiment and reported that combined application of organic and inorganic

fertilizers increases all growth and yield parameters of cucurbits.

Table 3. Effect of different levels of organic and inorganic fertilizers on leaf
length at vegetative stage (cm) and no. of branches at flowering stage of
snake gourd plant (Trichosanthes anguina L.)

Treatments Leaf length at vegetative stage No. of branches at flowering
stage
To 7.9433 ¢ 4.95¢
T1 8.4767 bc 535¢
T2 9.4667 a 7.25 cd
T3 9.1333 ab 6.59 de
Ta 9.2667 a 5.51 fg
Ts 9.0000 ab 6.22 ef
Te 9.3000 a 7.37 cd
T7 9.5667 a 1.74¢C
Ts 9.4000 a 7.39 cd
To 9.5933a 8.57b
T1o 9.6333 a 10.02 a
LSDwos) 0.7612 0.7974
CV% 4.88 6.69

In a column, means with similar letter (s) are not significantly different and those having dissimilar
letter (s) are significantly different by LSD at 5% level of significance. Where Tg: control (No organic
manure and inorganic fertilizer), T1: OM (CD1oPM1oVs t ha't), To: NgoP3ssKzsS1s kg hat (RDF) Ts: OM
(CDsPMsV; t ha‘l) + NgoP3sK75S1s kg hat (RDF), T4: OM (CDsPMsV; t ha‘l) + NgoP3sK75S1s kg hal+
Mgz kg ha* Ts: OM (CDsPMsV; t ha?) + NgoP3sK75S1s kg hat + Zng kg hal, T g: OM (CDsPMsV2 t ha
1) + NgoP35K75S18 + B> kg ha‘l, T: OM (CD5PM5V2 t ha‘l) + NgoP35K75S18 + Zng + Bo> kg ha‘l, Ts: OM
(CDsPMsV- t ha‘l) + NgoP3sK75S18 + Mg7 + Zne kg ha‘l, To: OM (CDsPMsV3 t ha‘l) + NgoP35K75S15 +
Mgz + B2 kg hatand Tip: OM (CDsPMsV; t ha’l) + NgoP35K75S18 + Mg7 + Zne + B2 kg hat.

4.4. Number of branches at flowering stage

The number of branches at flowering stage showed statistically significant difference
with different levels of organic and inorganic fertilizer application (Table 3 and
Appendix VI). At flowering stages the maximum number of branches (10.02) was
found from Tio treatment followed by Tg (8.57) treatment while minimum number of
branches (4.95) was counted from To (control) treatment. The result of this study was
supported by Ayoola and Adeniran, (2006), Kannan et al. (2006) and Makinde et al.
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(2007). Akter, (2017) reported that 30 ppm boron application in bitter gourd field
increase plant height, branches plant*, number of female flowers plant™, number of
fruits plant® and yield. Rahman, (2006) reported that combined application of
cowdung and inorganic fertilizers had significant influences on time to first flower,
number of male and female flower per plant, ratio of male/female flower, number of
nodes with first flower, number of branches per plant, number of fruits per plant,

length of fruit, diameter of fruit and yield of bitter gourd.
4.5. Days required to first male flowering

Different levels of organic and inorganic fertilizers application showed statistically
significant influence on days required to first male flowering of snake gourd (Table 4
and Appendix VI1). The maximum days required to first male flowering (60.06 days)
was observed in To (control) treatment whereas minimum days required to first male
flowering (47.97 days) was observed in Tio treatment which showed statistically
similar results with Ts (53.46 days), Te (52.11 days), T7 (50.94 days), Ts (50.60 days)
and To (48.12 days) treatments. Rahman, (2006) supported the findings of this
experiment and reported that combined application of cow-dung, poultry manure,
vermicompost and inorganic macro and micro nutrients had significant influences on
time to first flower, number of male and female flower per plant, ratio of male/female
flower, number of node with first flower, number of branches per plant, number of

fruits per plant, length of fruit, diameter of fruit and yield of bitter gourd.

4.6. Days required to first female flowering

The days required to first female flowering of snake gourd showed statistically
significant variation for application of different levels of organic and inorganic
nutrients (Table 4 and Appendix VI). The maximum days required to first female
flowering (56.31 days) was recorded in To (control) treatment, while the minimum
days required to first female flowering (44.68 days) was observed from T1o treatment.
The result of this study was supported by Ayoola and Adeniran, (2006), Kannan et al.
(2006) and Makinde et al. (2007). Akter, (2017) reported that 30 ppm boron
application in bitter gourd field increase plant height, branches plant®, number of
female flowers plant?, number of fruits plant? and yield. Rahman, (2006) also
supported the findings of this study and reported that combined application of

cowdung and inorganic fertilizers had significant influences on time to first flower,
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number of male and female flower per plant, ratio of male/female flower, number of
nodes with first flower, number of branches per plant, number of fruits per plant,

length of fruit, diameter of fruit and yield of bitter gourd.

Table 4. Effect of different levels of organic and inorganic fertilizers on no. of
branches at flowering stage and days required for first flowering of snake
gourd plant (Trichosanthes anguina L.)

Treatments No. of branches at  Days required for first flowering
flowering stage Male Fomale

To 4.95¢g 60.06 a 56.31a
T1 5.35¢ 58.89 ab 55.60 a
T2 7.25cd 57.78a_c 55.21a
T3 6.59 de 56.68 a_d 55.10 a
Ta 5.51fg 56.29 a_e 54.19 ab
Ts 6.22 ef 53.46 b_f 52.77ac
Te 7.37 cd 52.11c f 50.72a_c
T7 7.74c 50.94d_f 49.14a ¢
Ts 7.39 cd 50.60 ef 48.61a_c
To 8.57b 48.12 f 46.12 bc
T1o 10.02 a 47.97 f 44.68 c

LSD(0.05) 0.7974 5.8273 8.4828

CV% 6.69 6.35 9.64

In a column, means with similar letter (s) are not significantly different and those having dissimilar
letter (s) are significantly different by LSD at 5% level of significance. Where Tg: control (No organic
manure and inorganic fertilizer), T1: OM (CD1oPM1oVs t ha't), To: NgoP3ssKzsS1s kg hat (RDF) Ts: OM
(CD5P|\/|5V2 t ha‘l) + NgoP35K75S18 kg ha (RDF), T4 OM (CD5PM5V2 t ha‘l) + NgoP3sK75S18 kg hal+
Mg kg ha‘l, Ts: OM (CDsPMsV; t ha’l) + NgoP3sK75S15 kg hal+ Zng kg ha?l, T OM (CDsPMsV; t ha
1) + NgoP3sK75S18 + B2 kg hal T;: OM (CDsPMsV2 t ha‘l) + NgoP35K75S18 kg ha! + Zng kg hal + B; kg
ha' Ts: OM (CDsPMsV; t ha’l) + NgoP3sK75S1s Kg ha'! + Mg+ kg hal + Zng kg ha'! Te: OM
(CDsPMsV; t ha't) + NgoP3sK7sS1 kg hat + Mgr kg ha! + B, kg hatand T1o: OM (CDsPMsV; t ha't) +
NgoP35K75S1s kg hat + Mg~ kg ha?l + Znsg kg hal+ B, kg ha.

4.7. Number of male flowers plant

From the results of this experiment, it was observed that statistically significant
variation was found among the different combination of organic and inorganic
fertilizers in respect of number of male flowers plant™ (Figure 2 and Appendix VII).
The highest number of male flower plant™ (79.85) recorded from T1o treatment, which
showed statistically similar results of Ts, Te, T7, Tg and Tg treatment application
whereas the lowest number of male flowers plant? (55.98) was recorded from To
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(control) treatment. Rajbir Singh et al. (2010), Mehdizadeh et al. (2013) and
Nagavallemma et al. (2004) supported the findings of this experiment and reported
that combined application of organic and inorganic fertilizers increase all growth and
yield parameters of cucurbits.
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Figure 2. Effect of different levels of organic and inorganic fertilizers on number
of male flowers plant? of snake gourd plant (Trichosanthes anguina L.).

Where To: control (No organic manure and inorganic fertilizer), T;: OM (CD1oPM1oVs t hal), Ta:
N30P35K75513 kg ha‘l (RDF) Ts: oM (CD5PM5V2 t ha‘l) + N30P35K75513 kg ha‘l (RDF), T4 OM
(CD5P|V|5V2 t ha‘l) + NgoP3sK75S18 kg hal+ Mg~ kg ha‘l, Ts: OM (CD5PM5V2 t ha‘l) + NgoP35K75S18 kg
hal+ Znskg ha, Ts: OM (CDsPMsV; t hal) + NgoPasK7sS1s + B, kg hal, T7: OM (CDsPMsV, t ha't) +
NgoP35K75S15 kg hal + VA kg hal + B, kg ha‘l, Tg: OM (CD5PM5V2 t ha‘l) + NggP35K75S18 kg hal +
Mg- kg ha' + Zng kg ha! Te: OM (CDsPMsV, t ha‘l) + NgoP35K75S15 kg hat + Mg kg ha' + B; kg ha?
and T1o: OM (CDsPMsV- t ha‘l) + NgoP3sK75S1s kg hat + Mg kg hal + Zns kg ha'l+ B, kg hat.

4.8. Number of female flowers plant*

The number of female flowers plant? of snake gourd showed statistically significant
influence with different levels of organic and inorganic fertilizer application (Figure 3
and Appendix VII). Experiment results showed that the maximum number of female
flower plant? (25.65) was found from treatment T1o which showed statistically similar
results with the findings from T7, Tg and Tg treatment. On the other hand minimum
number of female flowers plant? (15.67) was found from To (control). The result of
this study was supported by Ayoola and Adeniran, (2006), Kannan et al. (2006) and
Makinde et al. (2007Akter, (2017) reported that 30 ppm boron application in bitter
gourd field increase plant height, branches plant™, number of female flowers plant?,

number of fruits plant™ and yield.
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Figure 3. Effect of different levels of organic and inorganic fertilizers on number
of female flowers plant? of snake gourd plant (Trichosanthes anguina L.).

Where To: control (No organic manure and inorganic fertilizer), Ti: OM (CD1o)PMoVs t ha't), Ta:
NgoP35K75S18 kg ha? (RDF) T3: OM (CDsPMsVz t ha‘l) + NgoP3s5K75S15 kg hat (RDF), T4 OM
(CDsPMsV; t hat) + NgoP3sKzsS1s kg hat + Mgz kg hat Ts: OM (CDsPMsVa t hat) + NgoPasKzsS1s kg
hal+ Znskg hal, Ts: OM (CDsPMsV t hal) + NgoPasK7sS1s + B, kg hal, T7: OM (CDsPMsV; t ha't) +
NgoP35K75S15 kg hal + Zng kg hal + B, kg ha‘l, Tg: OM (CD5PM5V2 t ha‘l) + NgoP35K75S18 kg hal +
Mgz kg ha! + Zngkg ha! To: OM (CDsPMsV; t hal) + NgoPasK7sS1s kg hat + Mgy kg ha' + B, kg hat
and T1o: OM (CDsPMsV; t hat) + NgoP3sK7sS1s kg hat + Mg7 kg ha! + Zngkg ha + B2 kg ha™.

4.9. Days required to first fruiting

Statistically significant variation was observed on days required for first fruiting of
snake gourd influenced by different levels of organic and inorganic fertilizer
application (Table 5 and Appendix VII). Results indicated that maximum days
required for first fruiting of snake gourd (65.77 days) was recorded from To (control)
treatment and the minimum days required for first fruiting of snake gourd (54.41
days) was recorded from T1o treatment, which showed statistically similar results with
application of Ts, T7, Tg and Tg treatment. Rahman, (2006) also supported the findings
of this study and reported that combined application of cow dung and inorganic
fertilizers had significant influences on time to first flower, number of male and
female flower per plant, ratio of male/female flower, number of nodes with first
flower, number of branches per plant, number of fruits per plant, length of fruit,
diameter of fruit and yield of bitter gourd.
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Table 5. Effect of different levels of organic and inorganic fertilizers on days
required for first fruiting and fruit length (cm) of snake gourd plant
(Trichosanthes anguina L.).

Treatments Days required for first fruiting Fruit length (cm)
To 65.77 a 34.74 e
T1 64.58 ab 35.47 de
T2 64.09 ab 36.61c e
Ts 63.12a_c 37.32c_e
Ta 61.96 a_d 38.66 b_e
Ts 60.11b e 38.85b e
Ts 58.70 c_f 40.80a e
T7 56.58 ef 41.39a d
Ts 56.78 d_f 41.74a c
To 55.85 ef 44.14 ab
T1o 5441 f 45.14 a

LSD0.05) 5.22 6.17

CV% 5.09 9.16

In a column, means with similar letter (s) are not significantly different and those having dissimilar
letter (s) are significantly different by LSD at 5% level of significance. Where To: control (No organic
manure and inorganic fertilizer), T1: OM (CD1oPM1oVs t hat), T2: NgoP3sKzsS1s kg hat (RDF) Ts: OM
(CDsPMsV; t hal) + NgoP3sK7sS1s kg hat (RDF), T4: OM (CDsPMsV; t hat) + NgoPasKzsS1s kg hat +
Mgz kg ha't, Ts: OM (CDsPMsV, t hat) + NgoPasK7sSis kg hat + Zng kg hal, T 6: OM (CDsPMsV- t ha
1) + NgoP3sK75S18 + B2 kg ha'l, T7: OM (CD5PM5V2 t ha‘l) + NgoP3sK75S18 kg hal + Zng kg hatl + B, kg
ha! Ts: OM (CDsPMsV, t hal) + NgoPssKsS1s kg hal + Mg; kg ha! + Zns kg ha Te: OM
(CDsPMsV; t hal) + NgoPssK75S15 kg ha + Mgz kg ha + B, kg hatand T1o: OM (CDsPMsV, t ha'l) +
NsoP3sK7sS1s kg hat + Mgr kg ha! + Znekg ha + B2 kg ha™.

4.10. Number of fruits plant?

The number of fruits plant™ of snake gourd showed statistically significant influence
with different nutrient combinations (Figure 4 and Appendix VI1I). Experiment results
showed that maximum number of fruits plant® (7.34) recorded from Tio treatment
while minimum number of fruits plant™ (3.48) counted from To treatment. The result
of this study was supported by Ayoola and Adeniran, (2006), Kannan et al. (2006)
and Makinde et al. (2007). Akter, (2017) reported that 30 ppm boron application in
bitter gourd field increase plant height, branches plant?, number of female flowers
plant™, number of fruits plant™ and yield. Rahman, (2006) also supported the findings
of this study and reported that combined application of cowdung and inorganic

fertilizers had significant influences on time to first flower, number of male and
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female flower per plant, ratio of male/female flower, number of node with first
flower, number of branches per plant, number of fruits plant?, length of fruit,

diameter of fruit and yield of bitter gourd.
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Figure 4. Effect of different levels of organic and inorganic fertilizers on number
of fruits plant? of snake gourd plant (Trichosanthes anguina L.).

Where To: control (No organic manure and inorganic fertilizer), T;: OM (CD1PM1oVs t hal), T
NgoP35K75S18 kg ha? (RDF) T:: OM (CDsPMsVz t ha‘l) + NgoP35K75S18 kg hat (RDF), T4 OM
(CDsPMsVz t ha‘l) + NgoP35K75S18 kg hatl+ Mg~ kg ha‘l, Ts: OM (CDsPMsVz t ha‘l) + NgoP35K75S18 kg
hal+ Zng kg ha?l, T¢ OM (CDsPMsVz t ha‘l) + NggP3sK75S15 + B> kg ha‘l, T:: OM (CDsPMsVz t ha‘l) +
NgoP35K75S18 kg hatl + Zng kg hatl + B, kg ha‘l, Ts: OM (CD5PM5V2 t ha‘l) + NgoP35K75S18 kg hatl +
Mgz kg ha! + Zngkg ha! To: OM (CDsPMsV; t hal) + NgoPasK7sSis kg hat + Mgy kg ha' + B, kg hat
and T10: OM (CDsPMsV; t hal) + NgoPasK7sS1s kg hat + Mgz kg ha' + Zng kg ha+ B, kg ha't.

4.11. Fruit length (cm)

Variation of snake gourd fruit length differed significantly due to different
concentrations of nutrient application (Table 5 and Appendix VIII). Results signified
that the highest fruit length (45.14 cm) was observed from Tio treatment which was
statistically similar with results obtained from Te (40.80 cm), T7(41.39 cm), Tg (41.74
cm) and Tg (44.14 cm) treatment. Experiment results also revealed that the lowest
fruit length was recorded from To (34.74 cm) treatment. The result of this study was
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supported by Ayoola and Adeniran, (2006), Kannan et al. (2006) and Makinde et al.
(2007Akter, (2017) reported that 30 ppm boron application in bitter gourd field
increase plant height, branches plant™, number of female flowers plant?, number of
fruits plant™ and yield.

4.12. Fruit diameter (cm)

Statistically significant variation was noted on fruit diameter of snake gourd affected
by different combinations of nutrient (Table 6 and Appendix VIII). Results revealed
that the maximum fruit diameter (3.55 cm) was recorded from Tyg treatment which
showed statistically identical results with T7 (3.48 cm), Ts (3.49 cm) and To (3.50 cm)
treatment. Results also concluded that the minimum fruit diameter (2.72 cm) was
observed from To treatment. The result of this study was supported by Ayoola and
Adeniran, (2006), Kannan et al. (2006) and Makinde et al. (2007). Akter, (2017)
reported that 30 ppm boron application in bitter gourd field increase plant height,
branches plant?, number of female flowers plant, number of fruits plant? and yield.
Rahman, (2006) reported that combined application of cowdung and inorganic
fertilizers had significant influences on time to first flower, number of male and
female flower per plant, ratio of male/female flower, number of nodes with first
flower, number of branches per plant, number of fruits per plant, length of fruit,
diameter of fruit and yield of bitter gourd.

4.13 Average fruit weight (g)

Average fruit weight showed statistically significant influence by different nutrient
combinations (Table 6 and Appendix VIII). Experiment results concluded that the
highest average fruit weight (406.47 gm) was recorded from Tio treatment which
showed statistically identical results with T7 (380.27 gm), Tg (386.07 gm) and Ty
(389.85 gm) treatment. On the other hand, the lowest average fruit weight (225.96
gm) was recorded from Ty (control) treatment. Rajbir Singh et al. (2010), Mehdizadeh
et al. (2013) and Nagavallemma et al. (2004) supported the findings of this

experiment.
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Table 6. Effect of different levels of organic and inorganic fertilizers on fruit
diameter (cm) and average fruit weight (g) of snake gourd plant
(Trichosanthes anguina L.).

Treatments Fruit diameter (cm) Avg. fruit weight (g)

To 2.72 ¢ 225.96 ¢
T1 2.90 bc 268.83 f
T2 2.88 bc 305.15¢e
T3 30lac 307.86 e
Ta 3.08ac 318.65 de
Ts 312ac 337.41 cd
Te 3.38ab 361.27 bc
T7 3.48 a 380.27 ab
Ts 349a 386.07 ab
To 3.50a 389.85 ab
T1o 3.55a 406.47 a

LSD0.05) 0.57 29.14

CV% 10.44 5.10

In a column, means with similar letter (s) are not significantly different and those having dissimilar
letter (s) are significantly different by LSD at 5% level of significance. Where To: control (No organic
manure and inorganic fertilizer), T1: OM (CD1oPM1oVs t hat), T2: NgoP3sKzsS1s kg ha (RDF) Ts: OM
(CDsPMsV; t ha‘l) + NgoP3sK75S1s kg hat (RDF), T4: OM (CDsPMsV; t ha‘l) + NgoP3sK75S18 kg hal+
Mgz kg ha* Ts: OM (CDsPMsV; t ha?) + NgoP3sK75S1s kg hat + Zng kg hal, T g: OM (CDsPMsV; t ha
1) + NgoP3sK75S18 + B2 kg hal T;: OM (CDsPMsV2 t ha‘l) + NgoP35K75S18 kg ha! + Zng kg hal + B; kg
ha' Ts: OM (CDsPMsV; t ha’l) + NgoP3sK75S1s Kg ha'! + Mg+ kg hal + Zng kg ha'! Te: OM
(CDsPMsV; t ha't) + NgoP3sK7sS1 kg hat + Mgr kg ha! + B, kg hatand T1o: OM (CDsPMsV; t ha't) +
NgoP35K75S1s kg hat + Mg~ kg ha?l + Znsg kg hal+ B, kg ha.

4.14. Yield plot? (kg)

Statistically significant variation was noted on yield plot? (kg) of snake gourd
affected by different combinations of nutrient (Figure 5 and Appendix 1X). Results
revealed that the highest yield plot™ (11.69 kg) was recorded from Tio treatment and
the lowest yield plot? (3.34 kg) was recorded from To treatment. Rahman, (2006)
supported the results of this experiment and reported that combined application of
cowdung and inorganic fertilizers had significant influences on time to first flower,
number of male and female flower per plant, ratio of male/female flower, number of
node with first flower, number of branches per plant, number of fruits per plant,
length of fruit, diameter of fruit and yield of bitter gourd. Mahale et al. (2018)
reported that the application of 50% N through poultry manure + 50% N through

47



inorganic fertilizers significantly influenced the growth parameters, fruit yield and

total nutrient status viz. N, P, K, Ca, Mg, and S in snake gourd.
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yield plot? (kg)
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Different levels of organic and inorganic fertlizers

Figure 5. Effect of different levels of organic and inorganic fertilizers on Yield
plot? (kg) of snake gourd plant (Trichosanthes anguina L.).

Where To: control (No organic manure and inorganic fertilizer), Ti: OM (CD1o0PMoVs t ha't), Ta:
NgoP35K75S18 kg ha? (RDF) T3: OM (CDsPMsVz t ha‘l) + NgoP3s5K75S15 kg hat (RDF), T4 OM
(CDsPMsV, t ha‘l) + NgoP3sK75S1s kg hatl+ Mgz kg ha‘l, Ts: OM (CDsPMsV; t ha‘l) + NgoP3s5K75S15 kg
hal+ Zng kg ha?l, T¢ OM (CDsPMsV- t ha‘l) + NgoP3sK75S18 + Bz Kg ha‘l, T7: OM (CDsPMsV- t ha‘l) +
NgoP35K75S18 kg hatl + Zng kg hat + B, kg ha‘l, Ts: OM (CD5PM5V2 t ha‘l) + NgoP35K75S18 kg hal +
Mgz kg ha! + Zngkg ha To: OM (CDsPMsV; t hal) + NgoPasK7sS1s kg hat + Mgy kg ha' + B, kg hat
and T10: OM (CDsPMsV; t hal) + NgoPasK7sS1s kg hat + Mgz kg ha' + Zng kg ha+ B, kg ha'™.

4.15. Yield (t ha'®)

Statistically significant variation was noted on yield (t ha™) of snake gourd affected
by different combinations of nutrient (Figure 6 and Appendix 1X). Results revealed
that the highest yield (50.10 t ha™*) was recorded from Tio treatment and the lowest
yield (14.72 t hal) was recorded from To treatment. The result of this study was
supported by Ayoola and Adeniran, (2006), Kannan et al. (2006) and Makinde et al.
(2007). Akter, (2017) reported that 30 ppm boron application in bitter gourd field
increase plant height, branches plant™®, number of female flowers plant, number of
fruits plant® and yield. Rahman, (2006) reported that combined application of
cowdung and inorganic fertilizers had significant influences on time to first flower,
number of male and female flower per plant, ratio of male/female flower, number of
node with first flower, number of branches per plant, number of fruits per plant,

length of fruit, diameter of fruit and yield of bitter gourd.
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Figure 6. Effect of different levels of organic and inorganic fertilizers on Yield (t
ha!) of snake gourd plant (Trichosanthes anguina L.).

Where To: control (No organic manure and inorganic fertilizer), Ti: OM (CD1o0PM1oVs t ha't), Ta:
NgoP35K75S18 kg hat (RDF) T3: OM (CDsPMsVz t ha‘l) + NgoP3s5K75S15 kg hat (RDF), T4 OM
(CD5P|V|5V2 t ha'l) + NgoP35K75S18 kg hat+ Mg~ kg ha‘l, Ts: OM (CD5PM5V2 t ha'l) + NgoP35K75S18 kg
hal+ Znskg hal, Ts: OM (CDsPMsV t hal) + NgoPasK7sS1s + B, kg ha®, T7: OM (CDsPMsV; t ha't) +
NgoP35K75S15 kg hal + Zng kg hal + B, kg ha‘l, Tg: OM (CD5PM5V2 t ha‘l) + NgoP35K75S18 kg hal +
Mgz kg ha! + Zngkg ha! To: OM (CDsPMsV; t hal) + NgoPasK7sSis kg hat + Mgy kg ha' + B, kg hat
and T10: OM (CDsPMsV; t hal) + NgoPasK7sS1s kg hat + Mgy kg ha' + Zng kg ha + B, kg ha't.

4.16. Economic analysis

Input costs for land preparation, fertilizer, irrigation, equipment for making trellis and
manpower required for all the operations from seed sowing to harvesting, interest on
fixed capital of land (Leased land by loan basis) and miscellaneous cost were
calculated for unit plot and converted into cost per hectare (Table 7). Price of snake
gourd fruit was considered as per market rate. The economic analysis presented under

the following headings-

4.16.1. Gross return (Tk.)

The combinations of different nutrients showed different values in terms of gross
return during this study (Table 7). The highest gross return (2104200 Tk.) was found
from Tio treatment, while the lowest gross return (618240 TKk.) recorded from To

treatment.
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4.16.2. Net return

The combinations of different nutrients showed different values in terms of net return
during this study (Table 7). The highest net return (996727 Tk.) was found from T
treatment, while the lowest net return (6122 Tk.) recorded from Ty treatment.

4.16.3. Benefit cost ratio

The combinations of different nutrients showed different values in terms of benefit
cost ratio during this study (Table 7). The highest benefit cost ratio (1.9) was found
from Ty treatment, while the lowest benefit cost ratio (1.01) recorded from To
treatment. From the economic point of view, it was apparent from the above result
that among the different nutrient combination T1o treatment was more profitable than
rest of treatment combinations.

Table 7. Cost and return of snake gourd cultivation as influenced by different
levels of organic and inorganic fertilizers

Treatment Cost of Yield (t Gross return  Net return  Benefit cost
production ha?) (Tk. hal) (Tk. hat) ratio (BCR)
To 612118 14.72 618240 6122 1.01
T1 842759 27.49 1154580 311821 1.37
T2 1085352 35.92 1508640 423288 1.39
T3 1059829 35.58 1494360 434531 1.41
Ta 1003961 37.29 1566180 562219 1.56
Ts 1033407 39.86 1674120 640713 1.62
Te 1040694 41.38 1737960 697266 1.67
T7 1055500 42.22 1773240 717740 1.68
Ts 1063668 42.80 1797600 733932 1.69
To 1070034 44.33 1861860 791826 1.74
T1o 1107473 50.10 2104200 996727 1.9

Total cost of production was done in details according to the procedure of Alam et al.
(1989).

Sale of marketable part: 42000 Tk. per ton
Net return= Gross return - Total cost of production

Benefit cost ratio= Gross return / Total cost of production
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CHAPTER V
SUMMARY AND CONCLUSION

The experiment was conducted at Horticulture farm of Sher-e-Bangla Agricultural
University to find out the effect of different level of organic and inorganic fertilizers
on snake gourd. Results revealed that all vegetative and growth parameters of snake
gourd were highest for the application of all nutrients.

Plant height showed an increasing trend up to flowering stage. The highest plant
height recorded was 9.44, 69.36, 211.69, 234.51 cm at 15 DAS, vegetative stage,
flowering stage and fruiting stage, respectively with the application of T1o treatment,
while To (Control) showed lowest plant height in all growth stages of snake gourd.

At 15 DAS, vegetative stage, flowering stage and fruiting stage of snake gourd
maximum number of leaves per plant was recorded from Tio treatment, while To
(Control) showed minimum number of leaves per plant.

At vegetative stage, the highest leaf length of snake gourd (9.63 cm) was recorded
from Ty treatment and the lowest leaf length (7.94 cm) was recorded from To
(control).

The number of branches at flowering stage showed positive response with different
nutrient combinations. The maximum number of branches (10.02) was found from T
treatment followed by Tg (8.57) while minimum number of branches (4.95) was
counted from To treatment.

Different nutrient combinations noted significant influence on days required to first
male flowering of snake gourd. The maximum days required to first male flowering
(60.06 days) was observed in To (control) treatment whereas minimum days required
to first male flowering (47.97 days) was observed in Tio treatment.

Due to application of different nutrient combinations, the maximum days required to
first female flowering (56.31 days) recorded in To treatment while the minimum days
required to first female flowering (44.68 days) observed from T treatment.

The highest number of male flower per plant (79.85) recorded from Tio treatment
application whereas lowest number of male flowers per plant (55.98) was recorded
from To (control) treatment.

Experiment results showed that the maximum number of female flower per plant
(25.65) was found from treatment T1o. On the other hand minimum number of female

flowers per plant (15.67) was found from Tg (control).
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Results indicated that maximum days required for first fruiting of snake gourd (65.77
days) was recorded from To (control) and the minimum days required for first fruiting
of snake gourd (54.41 days) was recorded from T1o. The maximum number of fruits
per plant (7.34) recorded from Tio treatment while minimum number of fruits per
plant (3.48) counted from Ty treatment.

Results signified that the highest fruit length (45.14 cm) was observed from Tio
treatment and also revealed that the lowest fruit length was recorded from To (34.74
cm) treatment.

Study results revealed that the maximum fruit diameter of snake gourd (3.55 cm) was
recorded from Tio treatment while the minimum fruit diameter (2.72 cm) was
observed from To treatment.

Average fruit weight per plot showed positive influence by different nutrient
combinations. Experiment results concluded that the highest average fruit weight per
plot (406.47 gm) was recorded from Tio treatment, while lowest average fruit weight
per plot (225.96 gm) was recorded from To treatment.

The highest snake gourd yield per plot (11.69 kg) was recorded from Tio treatment

and the lowest yield per plot (3.34 kg) was recorded from To treatment.

Conclusion:

Experiment results concluded that different nutrient combinations have positive effect
on yield of snake gourd. The highest yield (50.10 t ha) was recorded from Tio
treatment and the lowest yield (14.72 t ha) was recorded from To treatment.

Thus, it can be concluded that, application of different nutrient combinations on snake
gourd helped to get higher vegetative growth and reproductive development as well as

yield of snake gourd.

Recommendations:

1. The same experiment should have carried out in different AEZs of Bangladesh.
2. Before recommend to the farmers level, more research needed by increasing and

decreasing the treatments.
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APPENDICES

Appendix I. Map showing the experimental site
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Appendix Il: Characteristics of Sher-e-Bangla Agricultural University soil is
analysed by Soil Resources Development Institute (SRDI), Khamar Bari,

Farmgate, Dhaka.

A. Morphological characteristics of the experimental filed

Morphological features

Characteristics

Location

AEZ

General soil type
Land type

Soil series
Topography
Flood level
Drainage

Cropping pattern

Sher-e-Bangla Agricultural University
Madhupur Tract (28)

Shallow red brown terrace soil

High land

Tejgaon

Fairly leveled

Above flood level

Well drained

Fellow-Tomato

B. Physical and chemical properties of initial soil

Characteristics Value
Particle size analysis

% Sand 27
% Silt 43
% Clay 30
Textural class

pH 5.47-5.63
Organic carbon (%) 0.46
Organic matter (%) 0.83
Total N (%) 0.05
Available P (ppm) 20.00
Exchangeable K (me/100 gm soil) 0.12
Available S (ppm) 46

Source: Soil Resources Development Institute (SRDI)



Appendix I11. Monthly record of annual temperature, rainfall, relative humidity,
soil temperature and sunshine of the experimental site during the study
period from March 2020 to July 2020 (Site: Dhaka)

Year Month Air temperature Relative humidity Rainfall (mm)Sunshine
Max. Mini.  Average (%)
2020 March31.35 21.76 28.25 62.04 00 20.33
April 3456 24.2 27.40 74.82 68.5 206.9
May 29.85 18.50 24.17 70.12 00 235.2
June 26.76 16.72 21.74 70.63 00 190.5
July 33.56 22.10 27.17 73.82 40.5 208.2

Source: Bangladesh Meteorological Department (Climatic Division), Agargaon,
Dhaka- 1212.

Appendix V. Analysis of variance of the data on vine length (cm) at different
growth stages of snake gourd as influenced by different levels of organic
and inorganic fertilizers application.

Source of Degree of Mean square

variation freedom Vine length (cm) at different growth stages
Vegetative Flowering Fruiting stage
stage stage

Replication 2 0.236 89.07 124.28

Treatment 10 244 555* 3544.01* 4334.76*

Error 20 10.926 108.64 123.09

* . Significant at 0.05 level of probability

Appendix V. Analysis of variance of the data on number of leaves plant?! at
different growth stages of snake gourd as influenced by different levels of
organic and inorganic fertilizers application.

Source of Degree of Mean square
variation freedom number of leaves plant? at different growth stages
Vegetative stage  Flowering Fruiting stage
stage
Replication 2 89.142 59.014 38.778
Treatment 10 209.656* 495.261* 585.314*
Error 20 21.278 36.197 46.024

* . Significant at 0.05 level of probability
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Appendix VI. Analysis of variance of the data on leaf length at vegetative stage
(cm), no. of branches at flowering stage, days required to first male
flowering and days required to first female flowering of snake gourd as
influenced by different levels of organic and inorganic fertilizers

application.
Source of  Degree Mean square
variation  of Leaf length No. of Days Days
freedom o branches at requiredto required to

vegetative  flowering first male first female
stage (cm)  stage flowering flowering

Replication 2 0.90072 0.06568 41.9271 5.8160

Treatment 10 0.82000* 6.71979* 49.5502* 54.8804*

Error 20 0.19973 0.21917 24.8060 11.7061

* . Significant at 0.05 level of probability

Appendix VII. Analysis of variance of the data on number of male flowers plant
1 number of female flowers plant?, days required for first fruiting and
number of fruits plant? of snake gourd as influenced by different levels of
organic and inorganic fertilizers application.

Source of  Degree Mean square
variation  of Number of Number of Days Number of
freedom  pg)e female required fruits plant?!
flowers flowers for first
plant? plant? fruiting
Replication 2 157.162 1.2145 71.7431 0.09281
Treatment 10 152.958* 30.2058* 46.9399* 4.48293*
Error 20 23.937 0.7899 9.3786 0.06232

* . Significant at 0.05 level of probability

Appendix VIII. Analysis of variance of the data on fruit length (cm), fruit
diameter (cm) and average fruit weight (gm) of snake gourd as influenced
by different levels of organic and inorganic fertilizers application.

Source of  Degree of Mean square

variation  freedom  “Fryitlength  Fruit Average fruit weight
(cm) diameter (cm) (gm)

Replication 2 32.3755 0.09222 562.42

Treatment 10 34.9944* 0.26343* 9489.99*

Error 20 13.1022 0.11095 292.78

* . Significant at 0.05 level of probability
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Appendix IX. Analysis of variance of the data on yield plot™ (kg) and yield (t ha-
1) of snake gourd as influenced by different levels of organic and inorganic
fertilizers application.

Source of  Degree of Mean square
variation freedom Yield plot? (kg) Yield (t ha'd)
Replication 2 0.1306 1.2145
Treatment 10 14.3491* 270.426*
Error 20 0.1865 2.181

* . Significant at 0.05 level of probability
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B

Plate 1. Pictorial presentation of different operations during land preparation A. Seed
sowing in experimental filed B. Fertilizer application in experimental plot.
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Plate 2. Pictorial presentation of different growth stages of snake gourd in
experimental plot. A. Seed germination, B. Seedling, C. Standing crop in
experimental plot, D. Flowering stage, E. Fruiting stage, F. Maturity stage.
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Plate 3. Pictorial presentation of harvested snake gourd fruit from different
experimental plots
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