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ABSTRACT

Ke d The experiment on yield improvement in cucumber through integrated nutrient
ywords . ; . - . o
management practices was conducted in a randomised block design with three replications
Cucumber, under All India Coordinated Research Project on Vegetable Crops at Central Research
Azotobacter, Station OUAT, Bhubaneswar. Application of half rec. NPK + FYM @ 10 t/ha + Vermi @
Integrated nutrient 2 t/ha + Biofertilizer (4.0 kg Azotobacter/ha+ 4.0 kg PSB/ha) i.e. T11 had the greatest
management impact on fruit weight invariably in all the experimental years. T11 recorded average fruit
Article Info weight of 174.84 g, 180.45 g and 171.40 g during 2014, 2015 and 2016 respectively. From
pooled data (Table 6) over three years it was observed that amongst the treatments T11
Accepted: recorded the highest yield (105.44 g/ha) whereas the lowest yield was recorded in T2
24 January 2018 (56.70 g/ha). From the present investigation it may be suggested that application of half
Available Online: rec. NPK + FYM @ 10 t/ha + Biofertilizers (4.0 kg Azotobacter/ha + 4.0 kg PSB/ha) i.e.,
10 February 2018 T8 was the best integrated nutrient management practice to be followed.
Introduction and potassium. Additionally, cucumber

contains silica, a trace mineral that contributes
greatly to strengthening our connective
tissues. Cucumbers are known to heal many
skin problems, under eye swelling and
sunburn. Cucumbers also contain ascorbic and

Cucumbers (Cucumis sativus) are often eaten
as a vegetable but they are scientifically
considered a fruit as they contain enclosed
seeds and develop from a flower. Cucumbers

are extremely beneficial for overall health,
especially during the summer since they are
mostly made of water and important nutrients
that are essential for the human body. The
flesh of cucumbers is rich invitamin A,
vitamin C, and folic acid while the hard skin
of cucumbers is rich in fibre and a range
of minerals include magnesium, molybdenum,

caffeic acids which prevent water loss,
therefore cucumber is frequently applied
topically to burns and dermatitis.

Cucumber is a widely demanded fruit in
Odisha market as it is consumed throughout
the year. Integrated nutrient management
(INM) is one important technology to be
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followed by the farmers to get high yield with
less detrimental effect on soil health. The
continuous use of high level of chemical
fertilizers leads to decrease the nutrient uptake
efficiency of plants, resulting in either
stagnation or decrease in yield and also
causing environmental pollution (Singh and
Kalloo, 2000). In recent times the concept of
Integrated Nutrient Management system has
been receiving increasing attention worldwide
obviously for reasons of economization of
fertilizer usage, safeguarding and ensuring
scientific management of soil health for
optimum growth, yield and quality of crops in
an integrated manner in a specific agro-
ecological situations, through balanced use of
organic and inorganic plant nutrients; so that
one can harvest good yield without
deteriorating soil health. Integrated Nutrient
Management (INM) implies the most efficient
use and management of organic, inorganic and
biological sources of major nutrients as well
as micronutrients to attain higher levels of
crop productivity and to maintain the fertility
of the soil. Research works on INM system for
cucumber crop is scanty. Therefore the present
investigation is undertaken to study the effect
of different INM practices on cucumber
production.

Materials and Methods

The experiment was conducted in a
randomised block design  with three
replications under All India Coordinated
Research Project on Vegetable Crops at
Central Research Station OUAT,
Bhubaneswar (East and SE Coastal Plain
Zone, 20°15°N latitude and 85°52° E
longitude) during the year 2014, 2015 and
2016. This experiment includes eleven
treatments like T1: FYM @ 20 t/ha, T2:
Vermicompost @ 4 t/ha, T3: Rec. NPK
through fertilizers, T4: FYM @ 10 t/ha +
Biofertilizers (4.0 kg Azotobacter/ha+ 4.0 kg
PSB/ha); T5: Vermicompost @ 2 t/ha +

Biofertilizers (4.0 kg Azotobacter/ha+ 4.0 kg
PSB/ha), T6: Half rec. NPK +Biofertilizers
(4.0 kg Azotobacter/ha+ 4.0 kg PSB/ha), T7:
Half rec. NPK + vermicompost @ 2 t/ha +
Biofertilizers (4.0 kg Azotobacter/ha+ 4.0 kg
PSB/ha), T8: Half rec. NPK + FYM @ 10 t/ha
+ Biofertilizers (4.0 kg Azotobacter/ha+ 4.0 kg
PSB/ha), T9: Rec. NPK + FYM @ 10 t/ha +
Biofertilizers (4.0 kg Azotobacter/ha+ 4.0 kg
PSB/ha) T10: Rec. NPK + Vermi @ 2 t/ha +
Biofertilizers (4.0 kg Azotobacter/ha+ 4.0 kg
PSB/ha), T11: Half rec. NPK + FYM @ 10
t/ha + Vermicompost @ 2 t/ha + Biofertilizer
(4.0 kg Azotobacter/ha+ 4.0 kg PSB/ha).
Cucumber seeds of variety Star Seven were
sown at a spacing of 2m x 50 cm. The plot
size was 3 x 2.7 m% During the year, 2014
sowing was done on 28.03.14; during 2015
sowing was done on 23.05.15; during 2016
sowing was done on 12.03.16. To study the
effect of integrated nutrient management we
recorded observations on yield and yield
attributing traits like days to first fruit harvest,
crop duration, fruit length, fruit girth, number
of fruits per plant, average fruit weight and
fruit yield by selecting five plants randomly
from each treatment and replications. Data
were analysed following SAS 9.3 version.

Results and Discussion

Pooled analysis of variance indicated
significant variation among the treatments in
respect of all the traits except days to first fruit
harvest and crop duration in days (Table 1).
Days to first fruit harvest is shown in Figure 1.
From the figure it was revealed that during the
year 2014, days to first fruit harvest was
maximum in T3 (55.33 days) and minimum in
both T10 and T11 (49.33 days). During 2015,
the maximum day taken for fruit harvest was
recorded in T10 (51.33 days) followed by T9
(50.67 days) and this may be due to delay
sowing. During 2016, the maximum days
taken for fruit harvest was recorded in T9
(51.67 days) followed by T5 (51.50 days).
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During the year 2014, the maximum crop
duration (81.33 days) was observed in T8
(Half rec. NPK + FYM @ 10 t/ha +
Biofertilizers) followed by T6 (81.00 days)
whereas T2 (Vermicompost @ 4 t/ha)
recorded the minimum crop duration (78.33
days). From Figure 2, it was observed that
during 2015, the crop duration was lower as
compared to 2014 and 2016 and this may be
due to late planting. The maximum crop
duration was observed in both T11 and T9
(71.00 days). Similarly during 2016, the
maximum crop duration was observed in both
T11 and T9 (75.00 days). Pooled mean
indicated that T9 recorded the maximum crop
duration (75.44 days).

The treatments showed significant variation in
their effect on fruit length (Table 2). During
the year 2014, the highest fruit length (17.63
cm) was realised by applying half
recommended NPK + FYM @ 10 t/ha +
Vermicompost @ 2 t/ha + Biofertilizer (T11)
whereas the lowest fruit length (15.27 cm) was
obtained by applying Vermicompost @ 4 t/ha
(T2). Application of Vermicompost @ 4 t/ha,
FYM @ 10 t/ha + Biofertilizers and
Vermicompost @ 2 t/ha + Biofertilizers were
not at par with half rec. NPK + FYM @ 10
t/ha + Vermicompost @ 2 t/ha + Biofertilizer.
During 2015, all the treatments were at par
with T3 (rec. NPK through fertilizers) which
produced the highest fruit length of 15.40 cm
except T2 (Vermicompost @ 4 t/ha). Again
during the year 2016, the highest fruit length
of 16.50 cm was obtained with T3 (rec. NPK
through fertilizers) and the lowest fruit length
(14.88 cm) with T4 (FYM @ 10 t/ha +
Biofertilizers). Mean data showed that
application of T3 had the best effect on fruit
length and it was at par with TL(FYM @ 20
t/ha), T8 (Half rec. NPK + FYM @ 10 t/ha +
Biofertilizers), T9 (Rec. NPK + FYM @ 10
t/ha + Biofertilizers), T10 (Rec. NPK + Vermi
@ 2 t/ha + Biofertilizers) and T11 (Half rec.
NPK + FYM @ 10 t/ha + Vermi @ 2 t/ha +

Biofertilizer). The effect of different
treatments on fruit girth is presented in Table
3.

Significant differences were observed among
the treatments during the year 2014, 2015 and
in pooled data. During the year 2014,
application of T9 (Rec. NPK + FYM @ 10
t/ha + Biofertilizers) recorded the highest fruit
girth (15.45 cm) and it was at par with all
other treatments except T8 (13.12 cm). But
interestingly during the year 2015, it was
observed that application of half rec. NPK +
FYM @ 10 t/ha + Biofertilizers (T8) recorded
the highest fruit girth (14.21 cm) and at par
with all the treatments except T9 (Rec. NPK +
FYM @ 10 t/ha + Biofertilizers). During the
year 2016, the highest fruit girth was observed
in T11 and the lowest in T9 and there were no
significant differences among the treatments.
Mean data showed that T5 had the highest
effect on fruit girth (14.69 cm) and it was at
par with T1, T2, T3, T4 and T11.

The most important yield attributing trait is
number of fruits per plant and the data
recorded on it is presented in Table 4.
Significant differences were observed among
the treatments during the year 2014, 2015,
2016 and in pooled mean data. During the
year 2014, the highest number of fruits/plant
(5.40) was obtained by applying FYM @ 10
t/ha + Biofertilizers (4.0 kg Azotobacter/ha+
4.0 kg PSB/ha) i.e. T4 and this treatment was
at par with T1, T8, T9, T10 and T11. During
the year 2015, higher number of fruits was
obtained in each treatment as compared to the
year 2014. The highest number of fruits/plant
(7.50) was obtained by applying FYM @ 10
t/ha + Biofertilizers i.e. T4 and Half rec. NPK
+ FYM @ 10 t/ha + Vermicompost @ 2 t/ha +
Biofertilizer (4.0 kg Azotobacter/ha+ 4.0 kg
PSB/ha) i.e. T11 and these two were at par
with all other treatments except T3 and T6

(Fig. 3).
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Table.1 Pooled analysis of variance for different yield attributing traits

Treatment Year Tr.xYr.
DF(10) DF(2) DF (20)
Fruit length 1.343* 12.023* 0.042(ns)
Fruit girth 0.594* 4.554* 0.255(ns)
Number of Fruit/plant 0.441* 12.827* 0.037(ns)
Average Fruit weight (g) 865.190* 109.711* 38.068(ns)
Fruit yield (g/ha) 538.564* 380.744* 47.843 (ns)

Table.2 Impact of INM on Fruit Length (cm) in Cucumber

T,:FYM @ 20 t/ha 17.29 15.09 16.19 16.19
T, : Vermicompost @ 4 t/ha 15.27 13.07 14.17 14.17
T3 : Rec. NPK through fertilizers 17.60 15.40 16.50 16.50

T, : FYM @ 10 t/ha + Biofertilizers (4.0 kg 16.05 1391 14.88 14.95
Azotobacter/ha+ 4.0 kg PSB/ha)

Ts: Vermicompost @ 2 t/ha + Biofertilizers (4.0 kg 15.89 1476 1532 15.32
Azotobacter/ha+ 4.0 kg PSB/ha)

Ts : Half rec. NPK + Biofertilizers (4.0 kg 16.79 14.28 1553 15.53
Azotobacter/ha+ 4.0 kg PSB/ha)

T7 :Half rec. NPK + vermi @ 2 t/ha + Biofertilizers(4.0  Julsivie il i i kopvc S f o
kg Azotobacter/ha+ 4.0 kg PSB/ha)

Ts: Half rec. NPK + FYM @ 10 t/ha + Biofertilizers 16.78 14.37 15.57 15.57
(4.0 kg Azotobacter/ha+ 4.0 kg PSB/ha

To:Rec. NPK + FYM @ 10 t/ha + Biofertilizers (4.0 kg 16.76 15.13 1594 1594
Azotobacter/ha+ 4.0 kg PSB/ha)

R RGO\ E AV s I NCIA T ER ST g VA CXOR Gl 17.26 15.35 16.30 16.30
Azotobacter/ha+ 4.0 kg PSB/ha)

LT s Ul CORN G R A RO ER AV s IR AT -  17.63 | 14.96  16.29  16.29
+ Biofertilizer(4.0 kg Azotobacter/ha+ 4.0 kg PSB/ha)
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Table.3 Impact of INM on Fruit girth (cm) in Cucumber

T:: FYM @ 20 t/ha 15.17 1395 1456 14.56
T, : Vermicompost @ 4 t/ha 15.01 1281 13.91 1391
T; : Rec. NPK through fertilizers 15.25 14.02 1459 14.62

T4 : FYM @ 10 t/ha + Biofertilizers (4.0 kg Azotobacter/ha+ 4.0 kg 1460 1342 1401 14.01
1531 14.08 14.69 14.69
1441 1320 1381 1381
1435 1325 13.84 1381
13.12 1421 1338 1357
1545 12.05 1343 13.64
Tyo:Rec. NPK + Vermi @ 2 t/ha + Biofertilizers (4.0 kg 14.16 1291 1352 1353
Azotobacter/ha+ 4.0 kg PSB/ha)

1526 14.05 14.70 14.67

142 141 NS  0.856

Table.4 Impact of INM on Number of Fruits/plant in Cucumber

2014 | 2015 | 2016
T,:FYM @ 20 tha 510 670 506 5.2

T, : Vermicompost @ 4 t/ha 440 6.67 5.49 5.52

T3 : Rec. NPK through fertilizers 430 6.57 5.38 5.42

T, : FYM @ 10 t/ha + Biofertilizers(4.0 kg Azotobacter/ha+ 540 750 6.14 6.35
450 6.67 5.50 5.56
410 6.23 5.57 5.3
T :Half rec. NPK + vermi @ 2 t/ha + Biofertilizers(4.0 kg 460 6.80 5.72 5.71
Azotobacter/ha+ 4.0 kg PSB/ha)
520 7.47 6.13 6.27
510 7.43 6.00 6.18
493 7.10 6.13 6.05

530 750 637 6.39

057 083 098 056
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Table.5 Impact of INM on Average Fruit weight (g) in Cucumber

T:: FYM @ 20 t/ha 142.16 14453 141.49 142.73
T, : Vermicompost @ 4 t/ha 108.24 108.55 104.87 107.22
Ts : Rec. NPK through fertilizers 137.78 137.32 134.35 136.48

T4 : FYM @ 10 t/ha + Biofertilizers(4.0 kg Azotobacter/ha+  [z:l0J b Rus 210 R AR ke A1 T ke o R 2
4.0 kg PSB/ha)

Ts: Vermicompost @ 2 t/ha + Biofertilizers (4.0 kg 117.66 122.66 116.26 118.86
Azotobacter/ha+ 4.0 kg

AR s U B CON [ R ST T0 Gl g U VAT GCHOR SO AVl (oo T CIgl g R 131.21 152.90 141.69 141.93
126.92 154.22 141.46 140.87
167.31 151.04 154.70 157.68
136.94 157.37 146.98 147.10
139.53 136.86 139.35 138.58

17484 180.45 171.40 175.56

2266 2672 1914  11.92
Table.6 Impact of INM on Yield (g/ha) in Cucumber

T,: FYM @ 20 t/ha 80.97 96.24 842 87.14

5123 6258 5630 56.70

T3 : Rec. NPK through fertilizers 7478 87.69 76.92 79.80

T4 : FYM @ 10 t/ha + Biofertilizers (4.0 kg Azotobacter/ha+ [ReISRe{IMAVN < RENe1oH< 1S RN - V28

Ts: Vermicompost @ 2 t/ha + Biofertilizers (4.0 kg 59.28 70.03 63.21 64.17
Azotobacter/ha+ 4.0 kg

Te : Half rec. NPK + Biofertilizers (4.0 kg Azotobacter/ha+ 63.29 7522 7111 69.87
4.0 kg PSB/ha)

T :Half rec. NPK + vermi @ 2 t/ha + Biofertilizers(4.0 kg 68.95 81.63 76.79 75.79
Azotobacter/ha+ 4.0 kg PSB/ha)

IFM e EUR GO\ G R A RCN A THERE O g IVC SN Gl 96.01 9340 87.66 92.36

Azotobacter/ha+ 4.0 kg PSB/ha
Ty:Rec. NPK + FYM @ 10 t/ha + Biofertilizers (4.0 kg 79.12 11361 905 9441
Azotobacter/ha+ 4.0 kg PSB/ha
Tio:Rec. NPK + Vermi @ 2 t/ha + Biofertilizers (4.0 kg 78.89 9357 76.55 83.00

100.48 119.04 96.79 105.44

12.73 2885 1407 1745



Fig.1 Days to first fruit harvest during the year 2014, 2015 and 2016
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During 2016, T11 recorded the maximum
number of fruits per plant (6.37) and it was at
par with all other treatments except T1 and
T3. Mean data reflected the best result of T11
that had given the highest number of fruits per
plant (6.39) this treatment was at par with T4,
T8, T9 and T10.

The effect of integrated nutrient management
practices on average fruit weight is presented
in Table 5. Significant differences were
observed among different ~management
practices during the year 2014, 2015, 2016
and in mean data. Application of half rec.
NPK + FYM @ 10 t/ha + Vermic @ 2 t/ha +
Biofertilizer (4.0 kg Azotobacter/ha+ 4.0 kg
PSB/ha) i.e T11 had the greatest impact on
fruit weight invariably in all the experimental
years. T11 recorded average fruit weight of
174.84 g, 180.45 g and 171.40 g during 2014,
2015 and 2016 respectively.

From pooled data (Table 6) over three years it
was observed that amongst the treatments T11
recorded the highest yield (105.44 g/ha)
whereas the lowest yield was recorded in T2
(56.70 g/ha).Comparing the effect of FYM
(T1), vermicompost (T2) and chemical
fertilizers (T3) it was seen that FYM had the
best effect in increasing yield rather than
vermicompost and chemical fertilizers.
Addition of biofertilizer with the half dose of
FYM (T4) could not exceed the effect of full
dose of FYM (T1). But addition of
biofertilizer with half dose of vermicompost
(T5) increased the vyield to 13.2 % as
compared to full dose of vermicompost alone
(T2). When biofertilizer was added to half
recommended dose of NPK (T6) the yield
was reduced to 12.44 %. This result indicated
that the combination of biofertilizer with
vermicompost had positive effect and
combination of biofertilizer with FYM and
NPK had antagonistic effect. Addition of half
dose of vermicompost (@ 2 tons/ha) with half
dose of recommended NPK + biofertilizer

resulted in less vyield (75.79 qg/ha) as
compared to addition of FYM @ 10tons/ha)
to half recommended dose of NPK +
biofertilizer (92.36 g/ha). Addition of half
FYM to full dose NPK + biofertilizer (T9)
recorded more yield (94.41qg/ha) than addition
of half vermicompost to full dose of NPK +
biofertilizer (83.0 g/ha). This result indicated
that vermicompost could not be a substitute of
FYM in case of cucumber.

Before  taking  final  decision  for
recommendation regarding the selection of
best treatment it would be worthwhile to
consider benefit cost ratio of the treatments.
Treatments giving above average fruit yield
with high B: C ratio would be beneficial for
the farmers’ community. Scatter plot of
average yield and B: C ratio indicated that T9
is the best treatment followed by T8.

The use of expensive chemical fertilizers as
per requirements of crop is not much
affordable to the average farmers. Therefore,
the application of plant nutrients through
organic source like compost, FYM and
biofertilizer is advisable (Subbiah et al.,
1982).Prasad and Singhania (1989) reported
that combination of inorganic fertilizers with
organic manures is better than the fertilizer
alone in respect of some soil chemical
characteristics. Zhang et al., (1988) reported
that combined use of NPK fertilizers with
organic manure, improved the supply of
nutrients in a balanced manner and resulted in
better growth, higher yield and better fruit
quality of tomato plants. Singh and Kalloo
(2000) suggested that better nutrient
management may be achieved by the
involvement of organic sources, biofertilizers,
chemical fertilizers and micronutrients. Sharu
and Meerabai (2001) carried out an
experiment at Vellayani (Kerala).The highest
fruit yield (9.66 t ha™) was obtained with 50
% poultry manure + 50 % inorganic N.
Working with chilli cv. ‘Byadgi’ under
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Vertisols of Dharwad (Karnataka), Patil and
Biradar (2001) recorded the highest fruit yield
(19.12 g ha) with the application of 200 %
RDF + FYM (10 tonne ha™) + VC (2.5 t ha™).
Selvi et al., (2004) reported that combination
of NPK (100 : 50 : 50 kg ha®) + organic
manures (CCP 25 t ha') + micronutrients
(ZnSO, @ 25 kg ha™ and FeSO, @ 50 kg
ha™) recorded the highest brinjal yield (21.90
t ha™) compared with NPK application alone
(16.28 t ha™).

From the present investigation it may be
suggested that application of half rec. NPK +
FYM @ 10 t/ha + Biofertilizers (4.0 kg
Azotobacter/ha+ 4.0 kg PSB/ha) i.eT8 is the
best integrated nutrient management practice
to be followed by the farmers for cucumber
production in Coastal plain zone of Odisha.
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