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Spine gourd (Momordica dioica roxb. ex.
Wild) is an underutilized perennial dioecious
cucurbit. It is a seasonal bearing during Kharif
season vegetable under rainfed conditions. It has
commercial importance and used locally.
Bitterless taste, nutritional and medicinal
qualities give a high demand among the
consumers. The fruits are cooked with spices,
fried and eaten with meat and fish. The
availability of spine gourd supply is highly limited
in the market. Therefore there is a need for
preserving the seasonal spine gourd for use in
the off-season. Therefore, research investigation
on studies on effect of pretreatments on
dehydration of spine gourd was undertaken. 

Material and Methods

The present investigation was undertaken at
Department of Horticulture, Vasantrao Naik
Marathwada Krishi Vidyapeeth, Parbhani during
years 2016-2017.  The experiment was laid out
in completely randomized block design with four
replications and six treatments. The treatments
consisted of T1 - Blanching, T2 - MgCo3

(0.25%),  T3 - NaCl (2%),  T4 - Blanching +
MgCo3 (0.25%),  T5 - Blanching +  NaCl (2%)
and  T6 - Control subjcted  to pretreated and
dried in cabinet dryier at 60°C temperature. The
spine gourd slices were blanched in hot water at
100°C for 3 min. (0.25%) MgCo3 and (2%)
NaCl were dissolved in hot water and 1 liter of
solution of each chemical was prepared for each
treatment. Each sample was pretreated with hot
water, 0.25% MgCo3 and 2% NaCl  at 100°C
for three minutes. Pretreated spine gourd slices
were then surface dried and transferred to the
drying in the cabinet drier at temperatures 60°C
for each treatment. The sample was placed in a
single layer on the trays and drying trays were
rotated from time to time to get the uniform
drying. The prepared sample was packed in 100
gauge HDPE polythene bags then sealed and
stored for 90 days. The dried product was kept
for further analysis.

The physiochemical parameters viz., vitamin
C, TSS, acidity, iron, total sugars and
rehydration ratio of dried spine gourd slices were
studied while sensory evaluation was done based
on colour, taste and overall acceptability of dried
spine gourd slices. The observations on
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physicochemical changes and sensory evaluation
of slices were recorded at 30 days interval up to
90 days of storage at room temperature (30-
35°C). The data obtained in the present
investigation were analyzed as suggested by
Panse and Sukhatme (1995). 

Results and Discussion

The results in respect of changes in dried
spine gourd slices during storage showed
statistically significant differences due to various
treatments (Table 1). There was a linear
decrease in ascorbic acid content in storage with
increase in storage days from 30 to 90 days of
storage periods under each treatment.
Significantly, maximum vitamin C was recorded
in treatment T2 - MgCo3 (39.92 mg 100 g-1)
whereas the minimum (30.28 mg 100 g-1)
vitamin C was recorded in treatment T6
(control). Degradation in ascorbic acid primarily
was due to its oxidation during dehydration. The
retention of ascorbic acid was observed
significantly higher in treatment T2 (MgCo3 -
0.25%) (Dhotre et al. 2013 and Singh and
Sagar, 2013) had similar results which supports
present findings.

Data presented in Table 2 revealed that the
effect of pretreatments on spine gourd slices
showed gradual increase in TSS content during
storage under all treatments under study. The
maximum TSS was recorded in T2 - MgCo3 -
0.25% (5.37%) whereas the minimum TSS
(3.84%) was recorded in treatment T6 -
untreated (control). TSS is very sensitive to heat
it might be lost due to application of heat during
drying. The maximum loss of TSS content was
observed in control sample. The present findings
are in agreement with the result reported by
(Dhotre et al., 2013). 

The data pertaining to the iron content of
dehydrated spine gourd slices as influenced by
pretreatment presented in Table 3. The results
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Table 1. Effect of pretreatments on ascorbic acid content
in spine gourd slices during storage

Treatment Ascorbic acid (mg 100 g-1)
Storage period ( days)

–––––––––––––––––––––––––––
0 30 60 90

T1 (Blanching) 33.93 33.47 33.09 32.56
T2 (0.25% MgCo3) 44.93 44.49 43.94 39.92
T3 (2% Nacl) 39.64 38.98 37.89 36.14
T4 (Blanching + 38.33 36.97 36.02 34.73

0.25% MgCo3)
T5 (Blanching + 2% Nacl) 36.03 35.96 35.28 33.35
T6 (Control) 31.97 31.49 30.81 30.28
SE ± 0.46 0.46 0.46 0.40
CD at 5% 1.38 1.37 1.37 1.20

Table 2. Effect of pretreatments on Total soluble solids
(TSS) of spine gourd slices during storage

Treatment Total Soluble Solids (%)
Storage period (days)

–––––––––––––––––––––––––––
0 30 60 90

T1 (Blanching) 4.17 4.32 4.42 4.54
T2 (0.25% MgCo3) 4.98 5.19 5.29 5.37
T3 (2% Nacl) 4.47 4.56 4.67 4.79
T4 (Blanching + 4.09 4.20 4.31 4.43

0.25% MgCo3)
T5 (Blanching + 2% Nacl) 3.78 3.87 3.98 4.09
T6 (Control) 3.50 3.62 3.71 3.84
SE ± 0.05 0.08 0.09 0.08
CD at 5% 0.16 0.25 0.27 0.23

Table 3. Effect of pretreatments on iron content in spine
gourd slices during storage

Treatment Iron (mg 100 g-1)
Storage period (days)

–––––––––––––––––––––––––––
0 30 60 90

T1 (Blanching) 5.30 5.26 5.30 5.16
T2 (0.25% MgCo3) 5.88 5.87 5.78 5.73
T3 (2% Nacl) 5.74 5.73 5.66 5.62
T4 (Blanching + 5.51 5.50 5.41 5.38

0.25% MgCo3)
T5 (Blanching + 2% Nacl) 5.28 5.30 5.24 5.23
T6 (Control) 5.16 5.11 5.06 5.02
SE ± 0.03 0.03 0.04 0.04
CD at 5% 0.11 0.11 0.12 0.12



showed that iron content was found maximum
in T2 - MgCo3 - (5.73 mg 100 g-1), while
minimum in treatment T6 - control (5.02 mg
100 g-1). The iron content was affected by the
storage period with advancement in the storage
upto 90 days of storage; there was a gradual
decrease in the iron content in drying
irrespective of pretreatments during storage.
The retention of iron content was observed
significantly higher in treatment T2 (MgCo3
0.25%). Similar results reported by (Venkatesan
Arjunan, 2014).

Data presented in Table 4 revealed that the
effect of different pre-treatments on total sugars
content of dried spine gourd slices was increased
with advancement of storage period.
Significantly highest total sugars content was
recorded in treatment T2 (4.06 %) while the
lowest total sugars value  was observed in
treatment T6 (3.42 %). Similar result was found
by (Mohseni et al., 2011 and Workneh et al,
2014) in tomato and pumpkin dried slices.

Data presented in Table 5 revealed that the
effect of different pretreatments on acidity
content of dried spine gourd slices was increased
throughout the storage period. The lowest
acidity (0.57%) was recorded in treatment T2,
while highest acidity (1.20%) was recorded in T6
treatment. Similar result was reported by
(Dhotre et al., 2012).

The data presented in Table 6 revealed that
the effect of different pretreatment on moisture
content of dried spine gourd slices increased
with the advancement of storage period.
Significantly minimum moisture content (6.41%)
was recorded in treatment T5, while maximum
moisture content (8.48%) was recorded in
treatment T6. The hygroscopic nature of the
dried slices which were absorbed the moisture
during storage and increased gain of moisture.
Similar observations were also recorded by
(Srinivasan and Balusamy, 2015).
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Table 4. Effect of pretreatments on total sugars of spine
gourd slices during storage

Treatment Total sugars (%)
Storage period ( days)

–––––––––––––––––––––––––––
0 30 60 90

T1 (Blanching) 3.21 3.31 3.38 3.49
T2 (0.25% MgCo3) 3.76 3.83 3.94 4.06
T3 (2% Nacl) 3.67 3.75 3.84 3.96
T4 (Blanching + 3.52 3.63 3.69 3.80

0.25% MgCo3)
T5 (Blanching + 2% Nacl) 3.22 3.33 3.42 3.53
T6 (control) 3.12 3.22 3.32 3.42
SE ± 0.06 0.05 0.06 0.06
CD at 5% 0.18 0.16 0.18 0.20

Table 5. Effect of pretreatments on titrable acidity of spine
gourd slices during storage

Treatment Titrable acidity (%)
Storage period (days)

–––––––––––––––––––––––––––
0 30 60 90

T1 (Blanching) 0.75 0.85 0.91 0.96
T2 (0.25% MgCo3) 0.39 0.45 0.52 0.57
T3 (2% Nacl) 0.67 0.71 0.79 0.82
T4 (Blanching + 0.43 0.48 0.55 0.64

0.25% MgCo3)
T5 (Blanching + 2% Nacl) 0.67 0.75 0.81 0.90
T6 (Control) 0.93 1.04 1.12 1.20
SE ± 0.006 0.016 0.007 0.01
CD at 5% 0.019 0.049 0.021 0.031

Table 6. Effect of pretreatments on moisture content in
spine gourd slices during storage

Treatment Moisture (%)
Storage period (days)

–––––––––––––––––––––––––––
0 30 60 90

T1 (Blanching) 7.40 7.43 7.47 7.50
T2 (0.25% MgCo3) 7.96 7.98 8.06 8.11
T3 (2% Nacl) 7.34 7.37 7.72 7.45
T4 (Blanching + 6.84 6.88 6.91 6.99

0.25% MgCo3)
T5 (Blanching + 2% Nacl) 6.30 6.32 6.37 6.41
T6 (Control) 8.36 8.41 8.45 8.48
SE ± 0.10 0.12 0.09 0.08
CD at 5% 0.32 0.37 0.28 0.25



Data presented in Table 7 showed that effect
of pretreatment on rehydration ratio of dried
spine gourd slices was found significant
differences between pretreatment. Significantly
highest rehydration ratio was recorded in
treatment T3 - (6.11), while lowest rehydration
ratio was found in treatment T6 - (4.97). Similar
findings were also reported by (Dhotre et al.,
2012).

The data pertaining to colour, flavor, texture
and overall acceptability of dried spine gourd
slices as influenced by pre-treatment presented
in Table 8 revealed that the sensory score

decreased continuously with increases storage
periods. The maximum overall acceptability
score (6.6) was obtained in treatment T2, while
minimum score (5.1) was recorded in treatment
T6. The magnesium carbonate and Salt
treatment improves the overall acceptability of
product (Satkar et al., 2013 and Kukanoor et
al., 2014).
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Table 7. Effect of pretreatments on rehydration ratio of
spine gourd slices during storage

Treatment Rehydration ratio
Storage period (days)

–––––––––––––––––––––––––––
0 30 60 90

T1 (Blanching) 5.18 5.73 6.52 5.81
T2 (0.25% MgCo3) 5.36 5.88 6.55 5.93
T3 (2% Nacl) 5.62 5.97 6.74 6.11
T4 (Blanching + 4.68 5.09 6.24 5.33

0.25% MgCo3)
T5 (Blanching + 2% Nacl) 4.78 5.41 6.39 5.52
T6 (control) 4.38 4.46 6.08 4.97
SE ± 0.06 0.03 0.02 0.07
CD at 5% 0.19 0.22 0.07 0.22

Table 8. Effect of pretreatments on overall acceptability of
spine gourd slices during  storage

Treatment Overall acceptability
Storage period (days)
–––––––––––––––––––––––––––
0 30 60 90

T1 (Blanching) 7.4 7.0 6.7 6.4
T2 (0.25% MgCo3) 7.8 7.4 7.0 6.6
T3 (2% Nacl) 6.4 6.0 5.7 5.2
T4 (Blanching + 6.5 6.3 5.9 5.7

0.25% MgCo3)
T5 (Blanching + 2% Nacl) 6.2 5.9 5.5 5.4
T6 (control) 6.8 6.4 6.0 5.1
SE ± 0.16 0.13 0.22 0.17
CD at 5% 0.49 0.41 0.67 0.53

______________



Tomato (Lycopersicon esculantum L.) a fruit
vegetables  of Solanaceous  family is a  native of
Central  and South  America  has prime position
among  vegetable crops and in sub tropical
region its cultivation is possible almost all year
round. It is the most popular vegetable all over
the world due to its versatility in fresh and
processed form. Tomato is equally important as
a nutrient food owing to the appreciable
content of vitamin A, B and C furthermore
tomato is unique source of Lycopene (Arora et
al., 1993). 

There is large scope for increasing the
production of tomato through use of fertilizers.
Along with the application of macronutrients it
is necessary to emphasis on the use of
micronutrients for successful and economic
production of tomato. Boron is an important
micronutrient that is easily leached from the soil
and its deficiency can occur in tomatoes grown
under heavy rainfall conditions boron deficiency
appears as thickened, wilted, or curled leaves
and the cracking of fruits. Adequate B levels help
to maintain leaf K levels in fruit development.

Foliar application of boron is preferred over soil
application because of the very narrow range
from deficient to toxic levels. 

Silicon, the mineral substrate is the most
abundant element in the soils for most of world’s
plants. The ability of Si to ameliorate the
negative effect of NaCl on growth rate was well
documented. Improvement of plant growth by
addition of Si is beneficial for increased tissue
tolerance to high manganese (Mn) concentra-
tions, to alleviate both biotic and abiotic stress
in plants.

Materials and Methods

The Experiment was conducted at STCRC
Farm, MPKV Rahuri in summer of 2015 on the
tomato cultivar Abhinav with the recommended
spacing of 90 cm x 30 cm with plot size of 2.40
m x 3.00 m on the incetisol type of soil with
randomized block design comprising 4 replica-
tions with eight treatments. The treatment
details includes T1 GRDF (300:150: 150 kg ha-
1 N, P2O5, K2O + 20 t ha-1 FYM), T2 GRDF +
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Abstract
A field experiment was conducted to study the effect of foliar sprays of silicic acid 2.5% W/V, boron 0.20%

W/V, on growth, yield and quality of tomato by adopting all recommended package of practices. The foliar
sprays of silicic acid 2.5% W/V , boron 0.20% W/V @ 2 ml L-1 at interval of 20 days after  transplanting was
found significantly  and at 20, 40, 60 and 80 DAT increased the plant height, number of branches, number
of fruits plant-1, weight of fruit, fruit yield followed by the foliar application of  silicic acid 2.5% W/V, boron
0.20% W/V @ 2 ml L-1 at 20, 40, 60 DAT. The silicic acid 2.5% W/V, boron 0.20% W/V @ 2 ml L-1 at 20,
40, 60 and 80 DAT showed significant result on TSS and lycopene content with increased quality of fruits and
yield ton per hectare, respectively.
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Two foliar sprays of Newsil at 20 and 40 DAT@
1 ml L-1 , T3 GRDF + two foliar sprays of
Newsil at 20 and 40 DAT @ 2 ml L-1, T4 GRDF
+ two foliar sprays of Newsil at 20 and 40 DAT
@ 4 ml L-1 , T5 GRDF + three foliar sprays of
Newsil at 20, 40 and 60 DAT @ 1 ml L-1, T6
GRDF + three foliar sprays of Newsil at 20, 40
and 60 DAT @ 2 ml L-1, T7 GRDF + three foliar
sprays of Newsil at 20, 40 and 60 DAT @ 4 ml
L-1, T8 GRDF + four foliar sprays of Newsil at
20, 40 60 and 80 DAT @ 2 m lL-1.

The Standard analytical methods used for
plant analysis viz., total boron by colorimetry
(Azomethine-H) John et al., (1975), total Silicon
by triacid digestion method Nayar et al. (1975)
and for Fruit analysis total soluble solids, Hand
refractometer, Titrable acidity, Acid neutraliza-
tion method and Lycopene by using
Colorimetry., A.O.A.C. (2012), Total Boron by
Colorimetry (Azomethine-H) John et al. (1975)
Total Boron by using Triacid digestion method
Nayar et al. (1975), respectively.

Results and Discussion  

The periodical plant height of tomato plant
was significantly influenced by the foliar
application of silicic acid containing boron (Table
1). It was increased with the advanced age of
crop and height at harvest. The tomato crop is
of indeterminate type therefore, it is continuous-
ly growing. However the foliar sprays of silicic
acid containing boron accelerate the growth of
plant. The boron plays role in plant metabolic
activity by enhancing the protein synthesis and
translocation of sugar from sugar borate. 

The treatment GRDF + 20 t  ha-1 FYM + 4
foliar sprays of Newsil at 20, 40, 60, 80 DAT
@ 2 ml L-1 recorded the highest plant height at
30, 60, 90 DAT and at harvest (39.07, 61.80,
81.38 and 92 cm, respectively). Followed by
treatment GRDF + 20 t ha-1 FYM + two foliar
sprays of Newsil at 20 and 40 DAT @ 4 ml L-1

(38.73, 54.36, 79.48 and 91.67 cm
respectively) and statistically on par with rest of
the treatments except GRDF + 20 t  ha-1 FYM

Bansode et al.8

Table 1. Effect of foliar sprays with silicic acid containing boron plant height

Treatment Plant height (cm)
–––––––––––––––––––––––––––––––––––––––––
30 60 90 At 
DAT DAT DAT harvest

T1 - GRDF + 20 t ha-1 FYM 35.53 50.47 69.85 81.93

T2 - GRDF + 20 t ha-1 FYM + 34.70 56.39 79.40 85.67
two foliar sprays of Newsil at 20 and 40 DAT  @ 1 ml L-1

T3 - GRDF + 20 t  ha-1 FYM + 36.83 55.87 78.40 87
two foliar sprays of Newsil at 20 and 40 DAT @ 2  ml L-1

T4 - GRDF + 20 t ha-1 FYM + 38.73 54.36 79.48 91.67
two foliar sprays of Newsil at 20 and 40 DAT  @ 4 ml L-1

T5 - GRDF + 20 t  ha-1 FYM + 37.05 55.97 79 90.87
three foliar sprays of Newsil at 20, 40 and 60 DAT @ 1 ml L-1

T6 - GRDF + 20 t ha-1 FYM + 40.65 58.40 80.25 87.33
three foliar sprays of Newsil at 20, 40 and 60 DAT @ 2 ml L-1

T7 - GRDF + 20 t  ha-1 FYM + 39.09 61.80 81.38 92
three foliar sprays of Newsil at 20, 40 and 60 DAT @ 4 ml L-1

T8 - GRDF + 20 t  ha-1 FYM + 40.67 61.84 81.75 93.53
four foliar sprays of Newsil at 20, 40 60 and  80 DAT @ 2 ml L-1

S.E. ± 1.39 1.45 2.30 1.80
CD at 5% 4.11 4.26 6.78 5.46



and  GRDF + 20 t ha-1 FYM + two foliar sprays
of Newsil at 20 and 40 DAT @ 1 ml L-1.

Number of branches : The number of
branches of tomato plant was significantly
influenced by the foliar sprays with silicic acid
containing boron (Table 2). Number of branches
of tomato plant as influenced by foliar sprays of
Newsil containing silicic acid and boron was
measured periodically  at 30, 60, 90 days  after
transplanting (DAT) and at harvest. It was
increased age of tomato plant up to 90 DAT and
reduces at harvest. The higher number of
branches was observed in treatment GRDF + 20
t ha-1 FYM + four foliar sprays of Newsil at 20,
40, 60, 80 DAT @ 2ml L-1 at 30, 90 DAT (5.82
and 9.76). However, it was at par with all the
treatments at 30 and 90 DAT except in
treatment GRDF + 20 t ha-1 FYM, GRDF + 20
t ha-1 FYM + two foliar sprays of Newsil at 20
and 40 DAT @ 1 ml L-1 and GRDF + 20 t ha-1

FYM + two foliar sprays of Newsil at 20 and 40
DAT @ 2 ml L-1 at 30 DAT.

The increased number of branches of tomato
plant might be associated with supply nutrients
through integration of organic manure and
chemical fertilizers through soil and foliar sprays
of Newsil (silicic acid 2.5% W/V, boron 0.20%
W/V) enhanced the photosynthetic activity by
which assimilation of organic constituents
reflected in growth and development of tomato
plant in terms of number of branches. Similar
results were found by Maynard et al. (1959)
(Parr and Longhman 1983) and Yamauchi et al.
(1986). It has been reported that boron plays
role in higher plants as activator of certain
dehydrogenase enzyme, facilitates sugar
translocation, synthesis of nucleic acids and
plant hormones, essential for cell division and
development (Brady,1999). 

Number of fruits per plant and fruit weight of
tomato was significantly influenced by the foliar
spray of Newsil silicic acid containing boron
(Table 2). The highest number of fruits was
observed in treatment GRDF + 20 t ha-1 FYM
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Table 2. Effect of foliar sprays of silicic acid containing boron on number of branches number of fruits and weight of fruits

Treatment Number of branches No. of Weight 
––––––––––––––––––––––––––––––––––––– fruits of fruit
30 60 90 At plant-1 (g)
DAT DAT DAT harvest

T1 - GRDF + 20 t ha-1 FYM 4.68 6.20 9.08 7.20 66.56 84.46

T2 - GRDF + 20 t ha-1 FYM + two foliar sprays of 5.09 7.43 9.34 8.60 64.25 85.60
Newsil at 20 and 40 DAT  @ 1 ml L-1

T3 - GRDF  + 20 t  ha-1 FYM + two foliar sprays of 4.87 6.22 8.50 8.90 64.00 86.50
Newsil at 20 and 40 DAT @ 2  ml L-1

T4 - GRDF + 20 t ha-1 FYM + two foliar sprays of 5.43 7.14 9.14 7.40 66.75 89.25
Newsil at 20 and 40 DAT  @ 4 ml L-1

T5 - GRDF + 20 t  ha-1 FYM + three foliar sprays of 5.59 7.60 9.46 8.60 69.75 88.75
Newsil at 20, 40 and 60 DAT @ 1 ml L-1

T6 - GRDF + 20 t ha-1 FYM + three foliar sprays of 5.38 7.63 9.70 9.00 70.35 89.75
Newsil at 20, 40 and 60 DAT @ 2 ml L-1

T7 - GRDF  + 20 t  ha-1 FYM + three foliar sprays of 5.72 6.05 9.36 9.00 70.34 89.89
Newsil at 20, 40 and 60 DAT @ 4 ml L-1

T8 - GRDF  + 20 t  ha-1 FYM + four foliar sprays of 5.82 8.08 9.76 9.40 73.89 90.36
Newsil at 20, 40 60 and  80 DAT @ 2 ml L-1

S.E. ± 0.19 0.14 0.34 0.49 1.39 1.80

CD at 5% 0.58 0.41 1.02 NS 4.11 5.46



+ four foliar sprays of Newsil at 20, 40 60 and
80 DAT @ 2 ml L-1 (73.89). It was statistically
on par with treatments treatment GRDF  + 20 t
ha-1 FYM + three foliar sprays of Newsil at 20,
40 and 60 DAT @ 4 ml L-1 (70.34), GRDF +
20 t  ha-1 FYM + three foliar sprays of Newsil
at 20, 40 and 60 DAT @ 2 ml L-1 (69.75). The
rest of treatment was statistically at par with
each other for their number of fruits plant-1. The
results indicated that in addition to GRDF the
foliar sprays of Newsil were found beneficial for
increasing the number of fruits in tomato plant.

Fruit weight of tomato was found significant
in all the treatments GRDF and GRDF + four
foliar sprays of Newsil at 20, 40, 60 and 80
DAT @ 2 ml L-1 (90.36 g), statistically on par at
20, 40 and 60 DAT @ 4 ml L-1 (89.89 g) and
GRDF + 20 t ha-1 FYM + three foliar sprays of
Newsil at 20, 40 and 60 DAT @ 1 ml L-1

(89.25 g). The result revealed that foliar sprays
of Newsil at 20, 40,60, 80 DAT @ 2 ml L-1

beneficial for increasing fruit weight might be

because of silicic acid containing boron
accelerate the photosynthesis rate and trans-
located from source to sink.  This corroborates
the earlier report of Bihari, (2017). The silicon
ease of use naturally showed an associated
increase with application of silicon as foliar
spray. The silicon availability increased from
flowering stage to fruit formation stage and then
slightly decreased at harvesting stage. This
decrease may be due to increased absorption of
silicon by the plant at vegetative and
reproductive stages. These findings are in
agreement with Bihari, (2017).

Effect of foliar sprays of silicic acid
containing boron on yield and quality of
tomato : The fruit and straw yield of tomato
was significantly influenced by the treatment of
foliar sprays of silicic acid containing boron
(Table 3) the treatment GRDF  + 20 t ha-1 FYM
+ four foliar sprays of Newsil at 20, 40, 60 and
80 DAT @ 2 ml L-1 recorded significantly higher
fruit and straw yield (77 t ha-1 27.54 q ha-1).
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Table 3. Effect of foliar sprays with silicic acid containing boron on yield and quality of tomato

Treatment Yield Quality parameters
fruits –––––––––––––––––––––––––––––––
(t ha-1) TSS Acidity Lycopene 

(%) mg 100 g-1

T1 - GRDF + 20 t ha-1 FYM 51.61 4.64 0.44 0.65

T2 - GRDF + 20 t ha-1 FYM + 63.37 5.00 0.44 0.68
two foliar sprays of Newsil at 20 and 40 DAT  @ 1 ml L-1

T3 - GRDF  + 20 t  ha-1 FYM + 55.22 5.43 0.42 0.70
two foliar sprays of Newsil at 20 and 40 DAT @ 2  ml L-1

T4 - GRDF + 20 t ha-1 FYM + 66.08 5.69 0.44 0.75
two foliar sprays of Newsil at 20 and 40 DAT  @ 4 ml L-1

T5 - GRDF + 20 t  ha-1 FYM + 67.16 5.25 0.43 0.80
three foliar sprays of Newsil at 20, 40 and 60 DAT @ 1 ml L-1

T6 - GRDF + 20 t ha-1 FYM +  73.19 5.08 0.44 0.81
three foliar sprays of Newsil at 20, 40 and 60 DAT @ 2 ml L-1

T7 - GRDF  + 20 t  ha-1 FYM + 74.88 5.66 0.41 0.82
three foliar sprays of Newsil at 20, 40 and 60 DAT @ 4 ml L-1

T8 - GRDF  + 20 t  ha-1 FYM + 77.00 5.74 0.41 0.83
four foliar sprays of Newsil at 20, 40 60 and  80 DAT @ 2 ml L-1

S.E. ± 2.69 0.22 0.11 0.17

CD at 5% 7.93 0.66 NS 0.054



Whereas, it was on par with GRDF + 20 t
ha-1 FYM + three foliar sprays of Newsil at 20,
40 and 60 DAT @4ml L-1 increased fruit yield
(73.19 and 74.68 t ha-1). The increased fruit
yield of tomato by the three and four sprays of
Newsil containing silicic acid might be due to
resistance develop against diseases and pest as
well as translocation of organic constituents
from source to sink. This might be reflected in
higher fruit yield of tomato. Similar results were
reported by Sanchez et al., (2012) and Jarosz
(2014), Khalid Al-aghabary et al. (2005),
Mercedes R. Romero-Aranda et al. (2006) and
Fernando Toresano-Sanchez et al. (2012),
respectively.

The remaining treatments were statistically
on par with each other for their fruit yield. This
indicated that the general recommended dose of
fertilizer to tomato produce the tomato fruit yield
equally to GRDF  + 20 t  ha-1FYM + two foliar
sprays of Newsil at 20 and 40 DAT @ 2  ml L-1

and 4 ml L-1 yield except GRDF. 

The total soluble solids (TSS) and lycopene
content of tomato was significantly influenced by
foliar sprays of Newsil silicic acid 2.5% W/V,
boron (0.20 % W/V) however, titrable acidity
was not influenced significantly (Table 5). The
higher content of total soluble salts (5.74 mg
100 g-1) and lycopene content (0.83 mg 100
g-1) was observed in treatment GRDF  + 20 t
ha-1 FYM + four foliar sprays of Newsil at 20,
40 60 and  80 DAT @ 2ml L-1. However it was
statistically on par with all the treatments. For
total soluble solids except treatment GRDF + 20
t ha-1 FYM, GRDF  + 20 t  ha-1 FYM + two
foliar sprays of Newsil at 20 and 40 DAT @ 2
ml L-1 (5.00). Similar trend was found in respect
to lycopene content of tomato. The present
findings are in conformity with the Sanchez et
al., (2012) and Jarosz (2014), respectively.

The increased content of total soluble salts
and lycopene in tomato might be associated with

the foliar sprays of Newsil containing silicic acid
and boron. The boron content helps in
formation of sugar borate, also enhance the
pollen viability, fruit setting and development. All
these cumulative effect reflected in improvement
in quality of tomato fruit.  The acidity in tomato
was observed to be decreasing as per no of
sprays increased. The reduction in acidity level
due to application   of boron is attributed to
more accumulation of sugar in fruits.   

The lycopene content in tomato fruit was
increased significantly. The increase in lycopene
content in tomato fruit can be attributed due to
higher potassium in fruit. Potassium plays
important role in the process of tomato
pigmentation. Thus the periodical foliar
application of silicic acid containing boron to
tomato found beneficial for fruit yield and quality
of tomato. The present findings are in
conformity with the Sanchez et al., (2012) and
Jarosz (2014), Khalid Al-aghabary et al. (2005),
respectively.

Conclusion 

The foliar sprays of silicic acid containing
boron @ 2 ml at 20, 40, 60, 80 DAT through
Newsil significantly increased number of fruits
per plant, weight of fruits, nutrient uptake (N, K,
Si, B, Mn and Fe) and yield of tomato. Further
quality of tomato fruit especially TSS, lycopene
was improved by foliar application of silicic acid
containing boron also effectively controls thrips
attack, reduce, intensity of fruit borer attack
followed by  the foliar sprays of silicic acid
containing boron @ 2 ml at 20, 40, 60, DAT
through Newsil  also significantly increased the
yield and net income. 
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The Mango, the most important tropical and
subtropical fruits of the world, is called as the
king of fruits on account of its nutritive value,
taste, attractive fragrance and health promoting
qualities. Mango is well adapted to tropical and
sub tropical climates. The ideal temperature for
mango ranges from 240 to 300 C during the
growing season, along with high humidity.  A
rainfall ranging from 890 to 1,015 mm in a year
is considered to be ideal for growing mango. It
thrives well in almost all the regions of the
country but cannot be grown commercially in
areas above 600m. It cannot stand severe frost,
especially when the tree is young. High
temperature by itself in not so injurious to
mango, but in combination with low humidity

and high winds, it affects the tree adversely. The
distribution of rainfall is more important than its
amount. Dry weather before blossoming is
conducive to profuse flowering. Rain during
flowering is detrimental to the crop as it
interferes with pollination. However, rain during
fruit development is good but heavy rains cause
damage to ripening fruits. Strong winds and
cyclones during fruiting season can play havoc
as they cause excessive fruit drop. 

Mango is the most important commercially
grown fruit crop of the country. In the country,
mango accounts for about 48.3 per cent of area
and 38.8 per cent of total production of fruit
(Anonymous, 2002). It occupies an area of 2.14
million hectare with an annual production of
10.50 million tones (Anonymous, 2003). The
country has the distinction of being the second
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largest producer of fruits and vegetables after
China. (Pawar etal. 2005). Mango is cultivated
in almost all the states of India. Nearly 50
different types of mangoes are produced in the
country (Srinivasan, 2005). Today, in India,
there are 4000 mango varieties (Bhongale,
1995). Though the varietals wealth of mango is
quite rich, only 20 varieties are grown on
commercial scals in different regions of India. 

Each of the main varieties of mango has a
unique taste and flavour. Major producing states
are Andhara Pradesh, Bihar, Gujarat,
Karnataka, Maharashtra, Orissa, Tamil Nadu,
Uttar Pradesh and West Bengal. Other states
where mangoes are grown include Madhya
Pradesh, Kerala, Haryana, Panjab etc. It thrives
well in almost all the regions of the country from
sea level to an altitude of 1500 m. i.e., from
Cape Comorian to Himalayas. However, it
cannot be grown commercially in areas above
600 m. (Anonymous 2001).

Maharashtra contributes to about 2.2 per
cent of the total production of mango in the
country.   The major mango producing belts are
Ratnagiri, Sindhudurg and Raigad districts. The
Commercial mango varieties grown here are
Alphonso, Kesar and Pairi which are exportable
varieties. The total production of mango in the
state is 12.12 lakh MT from an area of 4.85
lakh ha., the productivity being 2.5 t/ha, which
is quite low as compared to the national average.
Large areas under old and senile orchards are
bringing down the productivity levels. Training
and pruning of trees is to be taken up on a large
scale. Proper manuring and INM measures are
needed to solve the problem of low fruit set and
high fruit drop. Treatment of fruit fly, stone
weevil and anthracnose will e needed to enhance
fruit quality. About 4.05 lakh MT of mangoes
have been traded in organized markets with
average price of Rs.18.59 kg-1.

The area under kesar mango is gradually

expanding in plain zone of western Maharashtra
and kesar mango is highly remunerative even
without much care. Hence, there is need to
identify the profitability of kesar mango. The
present study is an attempt to analyze the
feasibility of investment in kesar mango orchards
and to find out the profitability of kesar mango
cultivation. The problems encountered by the
kesar mango producers in production are also
documented so that needed efforts can be made
to solve them. This type of study was not carried
out in the study area, so present study was taken
up with the objective of enquiring into economic
aspects of kesar mango production.   

Objectives 

1. To work out the establishment cost of Kesar
mango on sample farms. 

2. To study the costs and returns structure of
Kesar mango on sample farms.

3. To study the constraints in production of
Kesar mango on Sample farms.

Materials and Methods 

Kesar mango is grown in plain zone area of
Pune district on large scale. Kesar mango is
grown in Khed, Ambegaon and Junnar tahsils
of Pune district and about 35.79, 53.65 and
54.35 per cent area of these three tahsils lies in
plain zone, respectively. Hence, these three
tahsils have been considered for the study.
About 30 kesar mango growers from Khed,
Ambegaon and Junnar tahsils of Pune district in
consultation with Taluka Agriculture Officers.
About 30 kesar mango growers those who have
planted the orchard before 2009-2010 were
selected i.e. 10 each from Khed, Ambegaon and
Junnar tahsils of Pune district. 

The data on establishment cost, costs and
returns structure and constraints in production
of Kesar mango were be collected by survey
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method from sample mango grower in designed
schedules with the help of agricultural Assistants
of CPMCC scheme. The data collected from the
Kesa mango growers were used for estimating
costs and returns structure by using input and
total cost concepts. 

Results and Discussion 

Kesar mango being a perennial horticultural
crop cost of rpduction of Kesar mango has been
classified into direct and indirect costs. Direct
cost included the operation and maintenance
costs and indirect cost included the annual share
of establishment cost, interest on fixed capital,
interest on working capital and depreciation.  

1. Establishment cost of Kesar mango
orchard

The pre-bearing costs incurred in the
establishment of Kesar mango up to bearing
stage formed the establishment cost. The
establishment cost include all the costs incurred
from the initial establishment i.e. planting
material, fencing and gap filling up the stage of
bearing, i.e. 5th year. The total establishment
cost included that of initial establishment, plant
protection, fertilizer and manures, human labor,
tillage, watch and ward, land tax up to the stage
of bearing and repair and upkeep of farm
implements. The implement cost for five year
was accordingly estimated at the prevailing
prices of inputs. The cost of establishment of
Kesar mango is presented in Table 1.

The cost of establishment of mango
orchard per hectare for five years was found to
be Rs.1,74,970. The net establishment of
mango orchard per hectare was Rs.94,970. The
initial establishment costs such as planting
material, gap filling and fencing account for
9.76 per cent of the total establishment cost. the
average initial establishment cost was Rs.17100.
planting material cost was Rs.3000. The cost

figures were Rs.13,500/- for fencing and
Rs.600/- for gap filling. The similar results were
found by Banerjee (2011) and found that the
total cost of establishment of mango orchard per
hectare for five years was found to be
Rs.1,84,996.

The nutritional requirements in life cycle of
mango would normally differ. At the time of
establishment in the field it is necessary to
ensure least mortality. Normally at the time of
planting manures and fertilizers was not unique
to all orchards. The cost of fertilizer was
Rs.17,430/- for mango cultivation and its
percentage share in the total establishment cost
was 9.96 per cent. The cost of human labour
charges per hectare for five years was worked
out to Rs.40,200/- and it was accounted 22.98
per cent in the total cost of establishment. Cost
of human labour included the expenditure on
labour for filling the digs, planting, application
of manures and fertilizers, de blossoming, after
cultivation such as weeding, hoeing, guiding the
water, etc. More men and women were used for
proper watering up to six months than in and
further wage rates are higher for both men and
women. The cost of human labour was
calculated at the price of Rs.200 for male labour
and Rs.150 for female labour per day which is
the prevailing wage rate during the period under
study. This is why the reason for higher human
cost.

Bullock labour cost per hectare was worked
out to be Rs. 12050/-. The cost of bullock
labour in the total establishment cost was 6.89
per cent. watch and ward cost was found to be
Rs.8765/-. The percentage share was 5.01 per
cent. The interest on fixed capital and rental
value of land were substantial and it shared 2.29
and 7.48 per cent of the total establishment
cost. The interest on fixed capital and rental
value of land during the period under study were
Rs. 4000 and Rs. 13084/-, respectively per
hectare. 
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The mango orchards, especially in the first 5
years of their life are intercropped with minor
millets and pulses to utilize profitably the vacant
space lying between the trees. The average net
cost per acre to establish a mango orchard was

worked by deducting the average total
establishment cost per hectare of mango
orchard amounted to Rs. 1,74,970/-. The net
establishment cost for establishing one hectare
mango orchard was Rs.94970. Mango being a
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Table 1. Cost of establishment of Kesar mango orchard for five years (Rs. ha-1)

Cost components Year Total Per 
–––––––––––––––––––––––––––––––––––––––––––––––––––– cent
1 2 3 4 5

Initial Establishment
i) Planting Material 3000 - - - - 3000
ii) Gap filling 200 400 - - - 600
iii) Fencing 6000 - 7500 - - 13500
Total 9200 - 7500 - - 17100 9.76

Fertilizer
Urea - 600 750 1300 1450 4100
SSP 2900 800 800 1650 1780 7930
MOP - 850 1190 1360 2000 5400
Total 2900 2250 2740 4310 5230 17430 9.96
Manures 2250 - - - 6000 8250 4.72

Human Labour
Male 4100 2600 2600 2800 3800 15900
Female 6000 3900 3900 4500 6000 24300
Total 10100 6500 6500 7300 9800 40200 22.98
Bullock labour 1800 2000 2500 2750 3000 12050 6.89
Machine labour 2000 - - - - 2000 1.14

Plant protection
Folidol 450 - - - - 450
Rogar 765 765 1200 1500 1500 5730
Bavistin 860 860 1100 1200 1200 5220
Dithane M-45 750 750 875 1000 - 3375
Wettable Sulphar 250 250 1500 1500 1500 3375
Monocrotophos - - 500 500 500 1500
Cypermethrin - - 570 1140 1140 2850
Quinolphos - - 400 - 800 1200
Total 3075 2625 6142 6840 6640 25325 14.47
Irrigation charges 3000 3000 3000 3000 3000 15000 8.58
Watch and ward - - - - 8765 8765 5.01
Interest on working capital 2059 1006 1703 1452 2561 8766 5.01
Depreciation of assets 545 570 595 620 670 3000 1.71
Rental value of land 3283 2450 2033 2868 2450 13084 7.48
Interest on fixed capital 800 800 800 800 800 4000 2.29
Total establishment cost 41012 21601 33516 29940 48901 174970 100.00
Income from intercrop 20000 15000 12500 17500 15000 80000
Net establishment cost 21012 6601 21016 12440 33901 94970



perennial crop, its life time extends over a period
of 50 years. The annual share of cost of
establishment in the total cost of production was
Rs.27132/-. The annual share of establishment
cost was worked out based on the assessment
that the life time of mango is 35 years. 

2. Cost and return structure of kesar
mango orchard

The per hectare cost and returns structure of
Kesar mango has been estimated and are
presented in Table 2. 

It is evident from the table that input cost
which includes human labour cost, cost on plant
protection and manures and fertilizers accounts
for 58.82 per cent of the total cost. Of this, cost
on manures ranks high with a percentage of
23.83. Human labour cost ranks next with a
percentage of 13.56. Plant protection and
fertilizers cost form 9.79 and 7.97 per cent,
respectively of the total cost. The total cost of
production was Rs.81,831/-. The input or
direct cost accounted for 58.82 per cent in total
cost of production. The indirect costs accounted
for 41.18 per cent of total cost of production.
Among the components of indirect costs, rental
value of land formed the major item. It
accounted for Rs.21817/-. The other
components of indirect cost included supervision
chares, amortization cost and interest on
working capital and they accounted for 5.88 per
cent, 3.32 per cent and 3.53 per cent
respectively. 

The yield in physical terms was 4.10 metric
tonnes. The prevailing rate in the market during
the period under study was ranging between
Rs.3200/- per quintal. The gross income
received from Kesar mango was observed to be
Rs.1,31,200/-. The per hectare net profit at
input cost and total cost was Rs.83065/- and
Rs.49369/-, respectively. Input output ratio was
2.72 and B:C ratio was 1.60. The per quintal
production cost of kesar mango was Rs. 1995. 

The same study was conducted by (Datarkar,
2014) and found that Per hectare cost of
cultivation (Cost "C") of mango orchard for the

Journal of Agriculture Research and Technology 17

Table 2. Cost and return structure of Kesar mango orchard
(Rs. ha-1)

Particulars Unit Qty. Rate Amo- %
unt

Labour i) Male days 21 200 4200
ii) Female days 46 150 6900

Total 11100 13.56
F.Y.M. ton 6.5 3000 19500 23.83
Irrigation Charges 3000 3.67

Fertilizers
i) Urea kg. 235 7 1645
ii) Single Super kg. 275 9 2475
Phosphate

iii) Sulphate of potash kg. 100 24 2400
Total 6520 7.79

Plant protection
i) Cypermethrin 25cc lit 2 570 1140
ii) Monocrotophos lit 1 500 500
iii) Rogar 30 cc lit 5 355 1775
iv) Qunolphos 25 cc lit 2 400 800
v) Wettable Sulphar kg. 8 200 1600
vi) Bavistin kg. 3 400 1200
vii) Dithane M-45 kg. 4 250 1200
Total 8015 9.79
Input Cost 48135 58.82
Depreciation on  615 0.75
implements / machinery
Land revenue & other cess 50 0.06
Interest on working capital 2888 3.53
interest on fixed capital 800 0.98
Rental value of land 21817 26.66
Supervision charges 4813 5.88
Amortization value 2713 3.32
Total Cost 81831 100.00

Yield & Gross returns
i) Main Product Qtl. 41 3200 131200
Gross returns 131200
Net returns at:
i) Input cost 83065
ii) Total cost 49369
Input output ratio 2.72
Cost benefit ratio 1.60
Cost per quintal 1995



sample as a whole was Rs.63,964.85 per
hectare. Average per year gross income for the
sample as a whole was Rs. 1,48,956.00.

3. Problem in production of kesar mango

Several problems make mango cultivation
uncertain of these the major obstacles in mango
production are given in Table 3. 

The Kesar mango orchardists encountered
with six major problems for production of
mango. The most important problems in the
production of mango were heavy investments,
pest and disease and fruit drop which were
ranked as first, second and third respectively.

The other problems in mango production
have been identified as labour shortage and high
wage rates (73.33%), followed by unavailability
of loan as per requirement and time (63.33%)
and high velocity of wind fruiting (36.67%). The
similar results were found (Datarkar, 2014)

Mango is subject to a number of disease
during its development, right from plants in the
nursery with the fruits in storage. Among the
various pests and diseases, the pest like Mango
Stem Borer attacks the main trunk and the
branches resulting tin their complete drying. The
borer is the fruit of a large, shout, long corn
beetle. It takes place either at ground level or at
the roots. The attacked trunk of the branches
becomes hollow and breaks very easily. Another
pest Mango Hopper was prevalent in the mango
flowering season. Due to recurrent annual
damage by the orchards, some orchards fail
altogether to blossom. mites among non-insect
pests causedamage not only to growing trees but
also at seedling stages. 

Anthracnose of mango is prevalent in the
study area. The tender shoots and foliage were
readily affected brown or dark circular or
irregular spots were formed on the leaves.

Powdery mildew affected flowers or fruit drop
prematurely reducing the crop considerable or
preventing the fruits set. 

Prevalence of strong winds especially at the
onset of flowering would result in the reduction
of quantum of fruits. Similarly, strong winds at
the early stage of fruiting would also reduce the
yield considerably. 

The fruit drop is another most important
obstacle in mango production. It could be
observed in the study area that the most of the
mango fruits drop in very early stages i.e.,
occurred in the first three weeks of April after
which it was very little. The causes of fruit drop
are climatic factors such as high temperature,
heavy wind etc. and disturbed water relations,
lack of nutrition and diseases and pests. 

The mango orchards are mostly established
in dry lands and hence depended upon rainfall.
The initial investment cost was high for the
establishment of mango orchards. Those
farmers who cannot afford to meet the initial
expenditure heavily relied on money lenders. 

Conclusions 

1. The average establishment cost per hectare
worked out to Rs.1,74,970/-. The costs
incurred on human labour, plant protection,
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Table 3. Problems in production of kesar mango 

Particulars Respon- Per
dents cent

Needs heavy investment 28 93.33
Unavailability of loan as per 19 63.33
requirement and time
Labour shortage and high wage rates 22 73.33
Incidence of pest and diseases 27 90.00
High velocity of wind during fruiting 11 36.67
Fruit drop 24 80.00



initial investment and cost of fertilizers were
substantial and they shared 57.17 per cent
of the total establishment cost. Among these
four, the share alone of plant protection was
14.47 per cent. In the case of human labour,
cost incurred was Rs.40,200 and constituted
22.98 per cent of the total establishment
cost. The percentage share of cost of
fertilizer in the total establishment cost was
9.96 per  cent. The average net cost of
establishment of a mango orchard per acre
was Rs.94,970.

2. The life time of mango crop was assessed as
50 years according to various literatures and
local enquires. However, 35 years period was
adopted for working out the annual share of
establishment cost while calculating the cost
of cultivation. The annual share of
establishment cost in the total cost of
production was Rs.2713.

3. The average total cost of cultivation
amounted to Rs.81831 of this, 58.82 per
cent was incurred on inputs i.e. direct cost
and worked out to Rs. 48135. Next to direct
cost, rental value of land amounted for nearly
26.66 per cent of the total cost. 

4. The return per hectare from Kesar mango
orchard was Rs. 1,31,200. The per hectare
net profit at input cost and total cost was Rs.
83065 and 49369, respectively. Input
output ratio was 2.72 and B:C ratio was
1.60. The per quintal production cost of
Kesar mango was Rs. 1995.

5. Regarding the problems of mango
production, it was found that the most
important problems were heavy investment,

pest and disease and climatic factors. 

Suggestions

1. Results of the study highlight that net returns
are positive and input output ratio is 2.72.
The efforts need to be made under the
prevailing technology, prices of inputs and
outputs and use of various inputs to increase
area under Kesar mango in plain zone of
western Maharashtra. 

2. Kesar mango cultivation could increase if
recommended package of practices based on
scientific data are readily available to the
farmers. Role of agricultural extension
department should be strengthened to boost
up Kesar mango cultivation in plain zone of
western Maharashtra.  
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Chickpea (Cicer arietinum L.) is an
important pulse crop, which belongs to
leguminoceae family, ranking third after dry
beans (Phaseolus vulgaris L.) and dry peas
(Pisum sativum L.) (Dhar and Gurha, 1998).
The Kabuli and Desi chickpea is grown
throughout the world with different names i.e.
Chickpea (UK), Garbanzo (Latin America),
Bengal gram (India), Hommes Hamaz (Arab
world), Shimbra (Ethiopia) and Nohud and
Loblebi (Turkey). Chickpea is mainly used for
human consumption as well as for animal feeds.
It is consumed as whole seed, dal frid, boiled,
salted or more generally, which is cooked. Fresh
green leaves are used as vegetable. The grains
also used as vegetable (chhole). Gram flour is
mixed with wheat flour to improve the protein
content of wheat flour and is used in making
missi roti. The flour of dehusked gram called
'besan' is widely used in making pakodas, kadhi,
namkeens and several snacks food. Exudation of
leaves locally called 'amb' contain oxalic and
malic acids, which possess medicinal value for
bronchitis, cholera, constipation, diarrhea,
digestive disorders, snake-bites, warts and blood
purification. In India, chickpea is grown on

10.23 million ha area with production 9.88
million tones and productivity 967 kg/ha. The
production of chickpea in Maharashtra is 1.62
million tones with productivity 891 million ha of
area. Maharashtra contributes about 16.42
percent share in total production of country
(Anonymous, 2014). 

The major limiting factor in chickpea
production is Fusarium wilt which is caused by
F. oxysporum Schlechtend. Fr. F. sp. ciceris
(Padwick) Matuo and K. Sato. (Jalali and Chand,
1992; Haware, 1990 and Nene and Reddy,
1987). It was first reported in Indo-Pak sub-
continent (Butler, 1918). McRae (1932) as well
as Prasad and Padwick (1939) reported F.
oxysporum f. sp. ciceris pathogenic to
chickpea crop which is now accepted
worldwide as the causal agent of ciceri spp. In
general, the disease causes substantial yield
losses which may reach even 100 per cent
under favourable weather conditions (Jalali and
Chand, 1992). The chickpea is cultivated as a
rain fed crop in Maharashtra state and yield
losses amounted to 10 to 15 per cent (Khillare
et al. (2009).
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Abstract
Nutritional and physiological requirements of Fusarium oxysporum f. sp. ciceri were studied using most

virulent isolate FOC-2 (Jalna). Effect of different culture media on mycelia growth of Fusarium oxysporum f.
sp. ciceri showed significant differences in growth and sporulation. In vitro, culture media studied, Potato
dextrose agar (89.66 mm) and Richard agar medium (85.66) was found significantly highest mean mycelia
growth and sporulation. The temperature in the range of 25°C to 30°C; pH having range 6.0 to 7.0 were
found significantly highest mean mycelia growth and sporulation of the test pathogen. 
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Materials and Methods

Nutritional and physiological studies of
Fusarium oxysporum f. sp. ciceri Effect
of culture media

A total of thirteen culture media (synthetic,
readymade, make: Hi media and non-synthetic,
prepared) were used to study their effect on
growth and sporulation of Fusarium
oxysporum f. sp. ciceri. All the thirteen test
media were sterilized in autoclave at 15 lbs inch2

presuure for 20 min and autoclaved and cooled
media were poured (@ 20 ml plate-1) in sterilized
glass Petri plates (90 mm dia.) and allowed to
solidify at room temperature. On solidification,
all the plates (three / media/ replication) were
inoculated by placing in the centre a 7 mm
mycelia disc of actively growing 7 days old pure
culture of Fusarium oxysporum f. sp. ciceri
(FOC-2 isolate) and each medium was replicated
thrice. Plates were incubated at 28±2°C.
Observations on mycelia growth were recorded
at a week and that of sporulation at two weeks
of incubation. Conidial production was
determined on the basis of microscopic
observations. 

Effect of temperature regimes : The
effect of seven temperature regimes viz., 10°,
15°, 20°, 25°, 30°, 35° and 40°C on growth
and sporulation of Fusarium oxysporum f. sp.
ciceri was studied using BOD incubators (make:
MAC, Delhi). Autoclaved and cooled PDA
medium was poured (20 ml plate-1) in sterile
glass Petri plates (90 mm dia). Three PDA
plates/treatment/replication were maintained.
All the PDA plates were inoculated by placing in
the centre a 7 mm mycelia disc of actively
growing 7 days old culture of Fusarium
oxysporum f.sp. ciceri (FOC-2 isolate) and plates
were incubated in BOD incubators set at
respective temperature regimes. For each
temperature regime, three replications were
maintained. Observations on colony diameter

and sporulation were recorded after at a week
and two weeks of incubation, respectively. 

Effect of pH levels : The effect of seven
pH levels (hydrogen ion concentration) was
studied using PDA as basal medium, For the
purpose, 200 ml PDA medium was poured in
glass beakers (250 ml) and its pH levels (5.0 to
8.0) were separately adjusted using pH meter
(make : MAC, Delhi) by adding 0.1 N HCL and
NaOH. Then the PDA medium adjusted with
various pH level was sterilized at 15 lbs/inch2
in an autoclave for 20 min. Autoclaved and
cooled PDA medium with various pH levels was
poured (20 ml plate-1) separately in sterile glass
Petri plates (90 mm dia). Three plates / pH
level/ replication were maintained. Plates were
inoculated by placing in the centre a 7 mm
mycelia disc of actively growing seven days old
pure culture of Fusarium oxysporum f.sp. ciceri
(FOC-2 isolate) and incubated at 28 ± 2°C.
Observations on colony diameter and
sporulation were recorded after at a week and
two weeks of incubations, respectively. 

Results and Discussion 

Nutritional and physiological studies of
Fusarium oxysporum f. sp. ciceri

All the nutritional and physiological
requirement studies were undertaken using
FOC-2 (Jalna) isolate of Fusarium oxysporum
f. sp. ciceri as representative one. 

Effect of culture media : The results
(Table 1) revealed that all of the thirteen culture
media tested, encouraged better growth and
sporulation of Fusarium oxysporum f. sp.
ciceri. The mean Colony diameter / mycelia
growth recorded with the test media ranged
from 62.00 mm (Malt agar medium) to 89.66
mm (Potato dextrose agar medium). However,
significantly highest mean mycelia growth
(89.66 mm) was recorded on Potato dextrose
agar medium, followed by Richard's synthetic
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agar (85.66 mm), Czapek's dox agar (82.00
mm), Asthana and Hawker's (80.66 mm) and
Ashby's mannitol agar (75.66 mm), Corn meal
agar (69.00 mm); both of these were at par,
King's 'B' base (65.33 mm), Sabouraud maltose
agar (64.33 mm) and Yeast mannitol agar
(64.00 mm) medium, all of thrice were at par.
Comparatively minimum mean mycelia growth
of the test pathogen were found on Yeast extract
agar (63.00 mm), Sabouraud dextrose agar
(62.33 mm) and Malt agar (62.00 mm) medium,
thrice of which were at par. 

Data presented also showed the effect of
solid media on sporulation of F. oxysporum f.
sp. ciceri, all the thirteen culture media tested,
exhibited a wide range of sporulation from fair
(+) to excellent (++++) of the test pathogen.
However, Potato dextrose agar, Richard's
synthetic agar, Czapek's dox agar and Asthana
and Hawker's medium recorded excellent
(++++) sporulation. Good (+++) sporulation
were recorded with Ashby's mannitol agar and
Potato malt agar medium; whereas, there were
Corn meal agar, King's 'B' base, Sabouraud
maltose agar, Yeast mannitol agar, Yeast extract
agar, Sabouraud dextrose agar and Malt agar
medium recorded fair (++) sporulation. 

Chavan, (2004) reported that fungus grew
best and sporulation on Potato dextrose agar
medium. The least growth of fungus was
observed on Malt extract agar medium. Khan et
al. (2011) showed that Potato dextrose agar
(PDA) is the best media for the growth and
sporulation of different Fusarium isolates.
Kadam, (2012) reported that fungus grew best
on Czapek's dox agar medium followed by
Potato dextrose agar medium, Asthana and
Hawker's medium and Snyder and Han's
medium. Awachar, (2014) also reported that
fungus grew best on Potato dextrose agar
followed by Richard's agar, Asthana and
Hawker's and Czapek's dox agar medium. 

Effect of temperature on radial growth
of Fusarium oxysporum f. sp. ciceri :
Data on effect of temperature for radial growth
and sporulation of Fusarium oxysporum f.sp.
ciceri are presented in Table 2. The radial
growth of Fusarium oxysporum f. sp. ciceri
was influenced significantly due to different
temperatures at 3rd, 5th and 7th days after
inoculation. The rate of increase in radial growth
was comparatively slow upto 3rd day and during
5th to 7th days after inoculation, it was very fast.
Critical examination of data showed that 30°C
temperature was most suitable for development
of mycelia growth of Fusarium oxysporum f.
sp. ciceri. The mycelia growth at 30°C was
highest at 3rd (53.33 mm), 5th (72.66 mm) and
7th (89.33 mm) days after inoculation, which
was significantly superior over rest of the
temperature. The radial growth decrease with
rise or fall of temperature beyond the most
favourable and optimum temperatures of 30°C.
This was followed by the temperatures of 25°C
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Table 1. Effect of different culture media on radial growth
(mm) and sporulation of wilt pathogen (Fusarium
oxysporum f. sp. ciceri)

Treatment Colony Sporu-
diameter lation
of 
pathogen 
(mm)

T1 Sabouraud maltose agar medium 64.33 ++
T2 Malt agar medium 62.00 ++
T3 Corn meal agar medium 69.00 ++
T4 King's 'B' base medium 65.33 ++
T5 Ashby's mannitol agar medium 75.66 +++
T6 Asthana ana Hawker's medium 80.66 ++++
T7 Potato malt agar medium 70.00 +++
T8 Sabouraud dextrose agar medium 62.33 ++
T9 Czapek's dox agar medium 82.00 ++++
T10 Yeast mannitol agar medium 64.00 ++
T11 Richard's snynthetic agar medium 85.66 ++++
T12 Yeast extract agar medium 63.00 ++
T13 Potato dextrose agar medium 89.66 ++++
C.D. (P=0.01) 1.82
S.E(m) 0.46

- = No, + = Poor, ++ = Fair, +++ = Good, +++ = Excellent



(44.00 mm, 62.00 mm and 77.33 mm), 35°C
(41.66 mm, 55.66 mm and 74.66 mm), 20°C
(35.33 mm, 54.00 mm and 67.00 mm) and
15°C (17.66 mm, 25.00 mm and 32.00 mm)
at 3rd, 5th and 7th day after inoculation,
respectively.  Similarly minimum mycelia growth
of Fusarium oxysporum f. sp. ciceri was
recorded 40°C (16.00 mm, 23.00 mm and
29.00 mm) followed by 10°C (11.00 mm,
13.00 mm and 19.00 mm) temperature range
for mycelia growth of test fungus was 25 to
30°C.

Data also showed that, sporulation of test
pathogen was excellent (++++) at 30°C, 25°C
was good (+++) and fair (++) at 20°C and 35°C.
However, there were poor (+) sporulation at
15°C and 40°C. At the temperatures of 10°C,
there was none any sporulation of the pathogen.
This means that the optimum temperature range
for sporulation of test fungus was 25°C to 30°C.

Gaikwad and Pachpande (1992) and Osman
et al. (1992) noticed that the optimum
temperature for growth and sporulation of test
pathogen was 30°C. Wereher (1990) and
Chaung and Su (1989) observed maximum
growth and sporulation of isolates of F.
oxysporum between 25-30°C temperature
range. Chavan (2004) also reported that the
most suitable temperature for development of
mycelium growth and excellent sporulation of F.
oxysporum f. sp. ciceri was 25°C to 30°C and
significantly lower growth and poor sporulation
was recorded at 10°C. Khillare and Ahmed
(2012) noticed the growth and sporulation of F.
oxysporum f. sp. ciceri was good at 30°C,
which was reduced drastically below 15°C and
above 35°C.

Effect of pH on radial growth of F.
oxysporum f. sp. ciceri : The mycelia
growth at pH 6.0 was highest at 3rd (48.00
mm), 5th (70.33 mm) and 7th (88.00 mm) days
after inoculation, which was significantly
superior over rest of the pH levels. This was

followed by the pH level of 6.5 (46.33 mm,
65.00 mm and 84.66 mm), 7.0 (43.66 mm,
63.00 mm and 80.00 mm), 5.5 (43.66 mm,
60.33 mm and 76.33 mm) and 5.0 (41.33 mm,
56.00 mm and 72.33 mm) at 3rd, 5th and 7th

day after inoculation, respectively. Similarly
minimum mycelia growth of Fusarium
oxysporum f. sp. ciceri was recorded at pH 7.5
(36.66 mm, 54.33 mm and 67.00 mm)
followed by 8.0 (31.00 mm, 44.33 mm and
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Table 2. Effect of different temperature on radial growth
(mm) and sporulation of wilt pathogen (Fusarium
oxysporum f. sp. ciceri)

Treatment Colony diameter of Sporu-
pathogen (mm) lation

––––––––––––––––––––––––––
3 DAI 5 DAI 7 DAI

T1 10°C 11.00 13.00 19.00 -
T2 15°C 17.66 25.00 32.00 +
T3 20°C 35.33 54.00 67.00 ++
T4 25°C 44.00 62.00 77.33 +++
T5 30°C 53.33 72.66 89.33 ++++
T6 35°C 41.66 55.66 74.66 ++
T7 40°C 16.00 23.00 29.00 +
C.D. (P=0.01) 2.12 3.00 3.31
S.E(m) 0.50 0.71 0.79

- = No, + = Poor, ++ = Fair, +++ = Good, +++ = Excellent

Table 3. Effect of different pH ranges on radial growth
(mm) and sporulation of wilt pathogen (Fusarium
oxysporum f. sp. ciceri)

Treatment Colony diameter of Sporu-
pathogen (mm) lation

––––––––––––––––––––––––––
3 DAI 5 DAI 7 DAI

T1 5.0 41.33 56.00 72.33 ++
T2 5.5 43.66 60.33 76.33 +++
T3 6.0 48.00 70.33 88.00 ++++
T4 6.5 46.33 65.00 84.66 ++++
T5 7.0 43.66 63.00 80.00 +++
T6 7.5 36.66 54.33 67.00 ++
T7 8.0 31.00 44.33 57.00 +
C.D. (P=0.01) 2.54 2.49 3.18
S.E(m) 0.60 0.59 0.76

- = No, + = Poor, ++ = Fair, +++ = Good, +++ = Excellent



57.00 mm) respectively, pH levels. This means
that the optimum pH levels for mycelia growth
of test fungus was 6.0 to 7.0. The radial growth
decrease with the increase or decrease of acidity
or alkalinity of medium. 

All the pH level tested, exhibited a wide
range of sporulation from poor (+) to excellent
(++++). However, excellent (++++) sporulation
was recorded at the pH of 6.0 and 6.5. Good
(+++) sporulation was recorded at the pH of 5.5
and 7.0; whereas, fair (++) sporulation was
recorded at the pH of 5.0 and 7.5. Poor (+)
sporulation was recorded at the pH 8.0.

Shadha et al. (1995) reported that pH 6.0
was suitable for optimum growth and
sporulation of F. oxysporum. Chavan (2004)
reported that the maximum radial growth and
excellent sporulation was observed at pH 6 and
6.5 Lower radial growth and poor sporulation
was recorded at pH 4.0. Khan et al. (2011) also
showed that optimum pH level for growth of
fungus was ranged from 6.5 to 7.0. Khilare and
Ahmed (2012) found that different pH levels on
mycelia growth of F. oxysporum f. sp. ciceri
and suitable growth of fungus was 6.0 and 6.5. 
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Chickpea (Cicer arietium L.) is an important
pulse crop, which belongs to legurninoceae
family, ranking third after dry beans (Phaseolus
vulgaris L.) and dry peas (Pisum sativum L.)
The centre of origin of chickpea is in Eastern
Mediterranean (Aykoid and Doughty, 1964).
The Kabuli and Desi chickpea is grown
throughout the world with different names i.e.
Chickpea (UK), Garbanzo (Latin America),
Bengal gram (India), Hommes Hamaz (Arab
world), Shimbra (Ethiopia) and Nohud and
Loblebi (Turkey). India is largest producer of
chickpea in world sharing 65.25 per cent in area
and 65.49 per cent in production. In India,
chickpea is grown on 10.23 million ha area with
production 9.88 million tonnes and productivity
967 kg ha-1. The production of chickpea in
Maharashtra is 1.62 million tonnes, with
productivity 891 kg ha-1 which covered nearly
1.82 million ha of area Maharashtra contributes

about 16.42 per cent share in total production
of country (Anonymous, 2014).

Chickpea grows best as a post-monsoon cool
season crop in semi-arid regions of the sub-
continent. It takes 80 to 170 days to mature.
Optimum conditions for growth include 21 to
29°C nights and 18 to 26°C day's temperature
with 600-1000 mm annual rainfall (Muchlbauer
et al., 1988; Duke, 1981). In the dry land areas
it fixes atmospheric nitrogen in the soil and
helps in the management of soil fertility (Sharma
and Jodha, 1984).

It plays a vital role in the diet of poor people
which serves as a major source of vegetable
protein for nutritionally balanced food. It has
highest nutritional composition of dry edible
grains containing vitamins, carbohydrates,
proteins and minerals. It does not contain any
anti-nutritional factor. It has considerable

J. Agric. Res. Technol., 45 (1) : 025-028 (2020)

Survey of Chickpea Wilt (Fusarium oxysporum F. SP. ciceri)
Disease in Marathwada region of Maharashtra State

D. S. Thaware*, O. D. Kohire and V. M. Gholve
Dept. of Plant Pathology, College of Agriculture, Parbhani 
*Correspondent Author - sanju.6771@rediffmail.com 

Abstract
Ftisarium axysporunt f. sp. ciceri is one of the most destructive pathogen, causing wilt disease in chickpea

and thereby inflicting accountable quantitative (48.29%) as well as qualitative losses. The survey studies indicated
that, overall wilt incidence was comparatively higher in Rabi (2013-2014) grown chickpea crop, compared to
that of Rabi (2014-2015) grown crop. In all the eight districts of Marathwada region surveyed, the disease was
found to be widely distributed and regular occurrence with moderate to severe incidence and it's average
incidence was found maximum in the district of Parbhani (15.73%) followed by Nanded (15.63%) and Hingoli
(14.93%) districts in the, years,2013-2014 and 2014-2015. The average incidence of wilt disease was found
more in 2013-2014 (15.23%) as compared to 2014-2015 (14.53%). Of the various cultivars / varieties of
chickpea grown in the Marathwada region, local cultivars (20.02% and 19.50%) without any proven resistance
were found to suffer severely with the disease, during both the years. The most popularly grown Kabuli was
found to suffer, more with about 17.90 and 17.08 per cent (wilt) disease incidence during, Rabi, (2013,-20I4),
and, Rabi (2014-2015), respectively. However, the cultivars viz., BDN-9-3, Vijay, BDNG-797 and Digvijay
were found to suffer comparatively minimum with the wilt disease.

Key words: Chickpea, Survey, Fusarium, disease incidence.



amount of fat contents ranging between 3.8-
10.2 percent in different cultivars. After
dehulling chickpea seed is valued for its high
nutritive value, with 25.3 to 28.9 per cent
protein contents (Muehlbauer and Rajesh, 2008:
Hulse, 1991). In addition to source of proteins
it has carbohydrate 38-59 per cent, fiber 3 per
cent, oil 4.8-5.5 per cent, ash 3 per cent,
calcium 0.2 per cent, and phosphorus 0.3 per
cent. Its protein and carbohydrate digestibility
varies from 76 to 78 per cent and from 57 to
60 per cent (Hulse, 1991; Huisman and
Vanderpool, 1994).

The major limiting factor in chickpea
production is Fusarium wilt which is caused by
F. oxysporum Sehlechtend. Fr. f. sp. ciceris
(Padwick) Matuo and K. Sato. (Jalali and Chand,
1992; Haware, 1990 and Nene and Reddy,
1987). It was first reported in Indo¬Pak sub-
continent (Butler, 1918). McRae (1932) as well
as Prasad and Padwick (1939) reported F.
wrysporum f. sp. ciceris pathogenic to chickpea
crop which is now accepted worldwide as the
causal agent of ciceri spp. In.general, the disease
causes substantial yield losses which may reach
even 100 per cent under, favourable weather
conditions (Jalali and Chard, 1992). The
chickpea is cultivated as a rain fed crop in
Maharashtra state and yield losses amounted to
10 to 15 per cent (Khillare et al., (2009).

Materials and Methods

A roving survey was conducted during the
Rabi 2013-2014 and Rabi 2014¬2015
seasons in the chickpea growing areas of the
eight districts of Marathwada region to asses wilt
disease incidence. chickpea growing pockets /
fields were identified from the record available
at the office of Sub-Divisional Agriculture Officer
of the districts t be surveyed. 

The field visits were undertaken during
flowering and pod formation stages of the crop.

The incidence of disease was recorded by
random throwing of quadrant (1 m2) in five
place of a field. The numbers of healthy and
diseased plants were counted in a quadrant and
per cent of disease incidence was estimated by
following formula. 

No. of diseased 
plants in quadrant

Disease incidence % –––––––––––––––– x 100 
Total no. of plants 
in the quadrant

Results and Discussion

The survey of 115  farmers fields of chickpea
crop from eight districts (Aurangabad, Jalna,
Beed, Osmanabad, Latur, Nanded, Parbhani
and Hingloli) of Maharashtra region of the
Maharashtra state was carried out during Rabi
(2013-2014) and Rabi (2014-2015) seasons to
record seasonal incidence of wilt disease.

District wise seasonal disease
incidence : Results (Table 1) revealed that in
the eight districts surveyed during Rabi (2013-
2014), the average incidence of wilt was ranged
from 14.75 (Beed) to 16.09 (Parbhani) per cent.

However, the chickpea crop grown in the
district of Parbhani was found to suffer more
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Table 1. Average incidence of wilt (%) disease of chickpea
in Marathwada region of Maharashtra during
Rabi 2013-2014

Districts No. of Wilt 
locations incidence 

(%)

Aurangabad 13 14.76
Jalna 16 15.26
Beed 15 14.75
Osmanabad 15 14.81
Latur 18 14.83
Nanded 13 16.05
Parbhani 16 16.09
Hingoli 09 15.29
Avarage wilt incidence (%) 15.23



with wilt incidence of 16.09 per cent; with
overall average incidence of wilt (15.23%) The
second highest average wilt incidence of 16.05
per cent was recorded from the Nanded district.
This was followed by the districts of Hingoli
(15.29%), Jalna (15.26%), Latur (14.83%),
Osmanabad (14.81%) and Aurangabad
(14.76%) with average wilt incidence.
Comparatively minimum average wilt incidence
of 14.75 per cent was recorded in the district of
Beed.

During Rabi, 2014-15, wilt incidence (Table
2) was found to be comparatively minimum to
that of during Rabi, 2013-14. The average
incidence of wilt was ranged from 14.05 (Heed)
to 15.38 (Parbhani) per cent. However, the
chickpea crop grown in the district of Parbhani
was found to suffer more with wilt incidence
15.38 per cent and; with overall average
incidence of wilt (14.53%). The second highest
average wilt incidence of 15.21 per cent was
recorded, from. the Nanded , district. This, was
followed by the districts of Hingoli (14.57%),
Osmanabad (14.48%), Latur (14.27%),, Jalna
(14.17%) and Aurangabad (14.16%) with
average wilt incidence. Comparatively minimum
average wilt incidence of 14.05 per cent was
recorded in the district of Beed.

Variety-wise seasonal disease
incidence: In the eight districts of the
Marathwada region surveyed for recording wilt
disease incidence, a wide range of chickpea
cultivars/varieties and local varieties were grown
by the farmers. The results obtained on wilt
disease incidence are presented in the Tables 3
and 4. 

During Rabi 2013-14, average incidence
(Table 3) of wilt on chickpea cultivars / varieties
were ranged from 11.63 (Digvijay) to 20.02
(Local) per cent. However, Local cultivar of
chickpea was found to suffer more with wilt
incidence of 20.02 per cent; with overall highest

average incidence of wilt (15.23%). The second
highest average wilt incidence (17.90%)
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Table 2. Average incidence of wilt (%) disease of chickpea
in Marathwada region of Maharashtra during Rain
2014-2015

Districts No. of Wilt 
locations incidence 

(%)

Aurangabad 13 14.16
Jalna 16 14.17
Beed 15 14.05
Osmanabad 15 14.48
Latur 18 14.27
Nanded 13 15.21
Parbhani 16 15.38
Hingoli 09 14.57
Avarage wilt incidence (%) 14.53

Table 3. Variety-wise incidence of wilt (%) disease of
chickpea in Marathwada region of Maharashtra
during Rabi 2013-2014

Varieties No. of Average
locations wilt  

incidence
(%)

Local 30 20.02
Vijay 44 14.17
Kabuli 18 17.90
BDNG-797 08 13.55
BDN-9-3 07 14.10
Digvijay 08 11.63

Table 4. Variety-wise incidence of wilt (%) disease of
chickpea in Marathwada region of Maharashtra
during Ray 2014-2015

Varieties No. of Average
locations wilt  

incidence
(%)

Local 30 19.50
Vijay 44 13.37
Kabuli 18 17.08
BDNG-797 08 12.86
BDN-9-3 07 13.91
Digvijay 08 10.48



recorded on Kabuli. This was followed by the
cultivars viz., Vijay (14.17%), BDN-9-3
(14.10%) and BDNG-797 (13.55%) with wilt
average incidence. 

Comparatively minimum average wilt
incidence of 11.63 per cent was recorded on the
chickpea cv. Digvijay.

During Rabi 2014-15, average incidence
(Table 4) of wilt on chickpea cultivars / varieties
were ranged from 10.48 (Digvijay) to 19.50

(Local) per cent. However, Local cultivar of
chickpea was found to suffer more with wilt
incidence of 19.50 per cent: with overall highest
average incidence of wile (14153%). The second
highest average wilt incidence of 17.08 per cent
was recorded on cv. Kabuli. This was followed
by the cultivars viz., BDN-9-3 (13.91%), Vijay
(13.37%) and BDNG-797 (12.86%) with wilt
average incidence. Comparatively minimum
average wilt incidence of 10.48 per cent was
recorded on the chickpea cv. Digvijay.
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Effect of Different Weed Management Practices on Weed Dry
Matter and Yield of Maize (Zea mays L)
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Abstract
A field experiment was conducted at AICRP on Weed Control, VNMKV, Parbhani during kharif season of

2010 and 2011 to find the effect of weed control practices on yield of maize and dry weight of weeds. The
data revealed that among the different weed control practices PE application of Oxyflurofen @ 0.2 kg a.i.
ha-1 followed by one hand weeding recorded significantly highest grain yields and it was at par with weed free
treatment. Hand weeding showed additional benefit in increasing the yield of maize. 

Key words :  Maize, weed control, yield, Herbicides.

______________

Maize is an important cereal crop of India. It
is grown for grain as well as fodder purpose.
Several weed species are strong competitors,
compete with the maize crop and thus the yield
is decreased. The quantities of growth factors
used by weeds are thus unavailable to the crop.
Presence of weeds in maize crop decreases the
yield drastically. Malik et al. (2006) reported that
herbicides proved effective in controlling weeds
and produced relatively more weight of cobs,
number of grains per cob, 1000-grain weight,

biological yield and grain yield Khan et al.
(2002) reported that chemical weed control as
well as hand weeding significantly increased the
grain yield of maize. As there are limitations of
every weed control method therefore integrated
weed management is a good option for
sustainable agriculture. It involves the combina-
tion of all the possible methods to suppress the
weeds below economic threshold level.

Materials and Materials

A field experiment was conducted at All India1. Dy. Director Research (Crop), VNMKV, Parbhani.



Coordinated Research Project on Weed Control,
Parbhani during kharif season of 2010 and
2011 in Randomized Block design with three
replications. The first four treatments were Pre-
emergence use of, Oxyflurofen 0.2 kg ha-1,
Atrazine 1.0 kg ha-1, Pendamethalin 0.75 kg
ha-1, Metribuzine 0.88 kg ha-1, the next four
treatments comprised of the use of same four
herbicides combined with one hand weeding at
30DAS and the last two treatments were 2 hand
weeding and weedy check. The gross and net
plot size were 4.2 x 4.2 m and 3.6 x 3.6 m
respectively. The sowing was done on
24/6/2010 and 8/7/2011 during first and
second year of experiment respectively. The
recommended dose of NPK and plant protection
schedule was followed.

Results and Discussion

Crop weed association : Among broad
leaved weeds Euphorbia genicullata, Acalypha
indica, Parthenium hysterophorus, Digera
arvensis, Mereimia emerginala, Ipomea maxima,
Alternanthera sessilis, were found to be
dominant species. The dominant grassy weeds
were cynodon dactylon, Brachiaria eruformis,
Cyperus rotundus and Amischophacelus
cuculata were dominant.

Dry weed weight : Significant effect of
different treatments on dry weed weight of
grassy as well as broad leaved weeds was
observed. The data is given in Table 2.

The significantly lower dry matter of grassy
and broad leaved weeds than weedy check  plots
at 30 DAS was recorded with two hand
weeding, which was found at par with dry weed
weight of grassy and broad leaved weeds in plots
treated with Pre-emergence Oxyflurofen 0.2 kg
a.i. ha-1 followed by hand weeding at 30 DAS,
plots treated with Pre-emergence Atrazine 1.00
kg a.i.tha followed by hand weeding at 30 DAS
and plots treated with Pre-emergence

Pendimethalin 0.75 kg a. i. ha-1 followed by
hand weeding at 30 DAS. These results are in
agreement with Shakoor et al. (1986), who
reported that dry biomass of weed from the
weedy control plots was significantly greater
than chemical and manual weeded plots.
Hafeczullah (2000) also reported similar results.

Gain yield : Soybean grain yield was
significantly influenced due to various herbicidal
treatments. The data indicates that, highest
grain yield was recorded with treatment two
hand weeding and was at par with grain yield in
plots treated with Pre-emergence Oxyflurofen
0.2 kg a.i. ha-1 followed by hand weeding at 30
DAS, grain yield in plots treated with Pre-
emergence Atrazine 1.00 kg ha-1 followed by
hand weeding at 30 DAS and grain yield in plots
treated with Pre-emergence Pendimethalin 0.75
kg ha-1 followed by hand weeding at 30 DAS
during both years of experimentation. Khaliq et
al., (2005) tested the efficacy of some herbicides
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Table 1. Grain yield of Maize (Kg ha-1) as influenced by
different treatments

Treatments Grain yield (kg ha-1)
––––––––––––––––––––––
2010 2011 Mean

T1 - PE Oxyflurofen  4130 3032 3581
0.2 kg ha-1

T2 - PE Atrazine 1,0 kg ha-1 4005 3010 3508
T3 - PE Pendimethalin 4072 3176 3624

0.75 kg ha-1

T4 - PE Metribuzine 3843 2635 3239
0.88 kg ha-1

T5 - PE Oxyflurofen 5244 4324 4784
0.2 kg ha-1 + HW

T6 - PE Atrazine 5175 4158 4667
1.0 kg ha-1 + HW

T7 - PEPendimethalm 49.70 4250 4610
0.75 kg ha-1 + HW

T8 - PF Metribuzine 4518 2814 3666
0.88 kg ha-1 + HW

T9 - 2 HW 5356 4480 4918
T10 - Weedy check 2192 2124 2158
SE ± 261 204 -
CD at 5% 774 598 -



for controlling weeds in maize (Zea mays L.) and
reported that plots treated with formulations of
Pendimethalin gave maximum weed control and
produced relatively more number of grains per
cob.

Conclusion

The highest grain yield and lowest dry weed
weight was recorded with two hand weeding
which was found at par with use of Pre-
emergence Oxyflurofen 0.2 kg ha-1 followed by
hand weeding at 30 DAS, use of Pre-emergence
Atrazine 1.00 kg ha-1 followed by hand weeding
at 30 DAS and use of Pre-emergence
Pendamethalin 0.75 kg ha-1 followed by hand
weeding at 30 DAS.
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Table 2. Dry weed weight at 30 DAS and 60 DAS as influenced by different treatments

Treatments Grassy weeds Broadleaved Weeds
–––––––––––––––––––––––––––––––– ––––––––––––––––––––––––––––––––

2010 2011 2010 2011
––––––––––––––– –––––––––––––– –––––––––––––– ––––––––––––––
30 60 30 60 30 60 30 60
DAS DAS DAS DAS DAS DAS DAS DAS

T1 - PE Oxyflurofen  0.2 kg ha-1 6.25 11.50 5.96 14.10 4.30 15.05 5.20 15.10
T2 - PE Atrazine 1,0 kg ha-1 9.43 15.49 8.34 14.14 12.50 19.88 10.18 18.45
T3 - PE Pendimethalin 0.75 kg ha-1 12.67 15.13 12.72 15.21 16.00 19.78 14.20 19.10
T4 - PE Metribuzine 0.88 kg ha-1 13.58 8.00 13.18 10.10 17.16 22.20 15.14 21.48
T5 - PE Oxyflurofen0.2 kg ha-1 + HW 4.20 5.41 5.28 6.14 7.26 8.76 8.10 9.67
T6 - PE Atrazine 1.0 kg ha-1 + HW 4.53 6.26 5.73 6.32 7.50 9.96 8.14 10.16
T7 - PEPendimethalm0.75 kg ha-1 + HW 5.50 6.90 5.20 7.10 7.58 10.32 8.57 10.12
T8 - PF Metribuzine 0.88 kg ha-1 + HW 6.70 6.98 5.80 7.00 8.76 11.10 9.26 11.18
T9 - 2 HW 2.61 2.89 2.50 3.10 3.24 6.16 4.32 7.16
T10 - Weedy check 16.01 19.56 15.40 20.21 18.91 35.58 17.31 34.50
SE ± 1.01 1.26 1.20 1.50 1.17 1.33 1.20 1.46
CD at 5% 30.1 3.74 3.34 4.23 3.48 3.96 3.46 4.16

______________



Mango (Mangifera indica Linn) is the king
of fruits and is grown in 63 countries all over the
world. India is the top rank being the highest
producer of this fruit due to favourable soil and
climatic conditions with a wide range of more
than 1000 varieties. (Srivastava. 1998).
Presently, in Chhattisgarh, the area under
cultivation is decreasing day by day due to many
factors. The main reason which affects the
vitality and yield of mango is the attack of insect-
pests such as mango hopper. scale insect, mealy
bug. Leaf gall, shoot borer, leaf miner. thrip,
stone weevil. blossom webber. leaf webber, leaf
eating caterpillar. leaf twister weevil, grey weevil,
aphid and leaf eating looper which infest the
mango round the year (Kaushik et al., 2012).
Among all, nymphs and adults of mango

hoppers are serious pests especially during onset
of inflorescence with new flush of vegetative
leaves in which the pest lays eggs on
inflorescence. petioles and tender leaves. In
Chhattisgarh province of India. two species of
mango hoppers Amritodus atkinsoni Leth. and
ldioscopus  clypealis leth. are seen in mango
orchard The Amritodus atkinsoni  Leth. is the
most predominant species. (Kaushik et al..
2013). The mango hoppers secrete honey dew
from their body which encourages the
development of fungi like Meliola mangiferae
(Earle), resulting in growth of sooty mould on
dorsal surface of leaves, branches and fruits. In
case of severe attack. secretion (honey dew)
trikles on the ground surface. Very little work has
been done in Chhattisgarh plain towards mango
hopper - species infestation on different mango
varieties. Keeping in iew, the importance of the
mango hopper problem and its damage , the
study on mango hopper species on different
varieties was carried out during flowering and
fruiting season of mango.
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Abstract
The relative preferences of mango hopper species on different varieties of mango were recorded at the

Horticulture Research Farm, College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.).
Twelve varieties of mango namely Langra, Sundarja. Amrapali, Mallika, Payari, Totapari, Krishnabhog, Sinduri,
Barahmashi, Neeleshan, Nileshv.iari and Kesar were screened for mango hoppers (Antritodus atkinsoni
Lethierry and Idioscopus clypealis Lethierry) under study. On the basis of overall mean of two years, the least
preferred varieties by mango hoppers were Mallika (10.26 panicle-1) and Sundarja (10.71 panicle-1) followed
by Totapari (11.68 panicle-1) and Sinduri (12.46 panicle-1). Whereas, maximum preferred varieties were
Nileshwari (131.57 panicle-1) followed by Kesar (99.94 panicle-1), Neeleshan (75.02 panicle-1) and Amrapali
(68.01 panicle-1).
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Materials and Methods

The relative preference of twelve varieties of
20 year old mango viz., Langra, Sundarja,
Amrapali, Mallika, Payari, Krishanbhog. Sinduri.
Barahmashi, Neeleshan. Nileshwari and Kesar
were selected for screening purpose. Two
species of mango hoppers (Amritodus atkinsoni
Lethierry and Idioscopus clypealis Lethierry)
were under taken for study. Mango (Mangifera
indica Linn.) were planted on 10 m x 10 m
spacing at the Horticulture Research Farm,
College of Agriculture, Indira Gandhi Krishi
Vishwavidyalaya, Raipur. Chhattisgarh. Raipur

is situated at a latitude and longitude of 21016'
N and 81°39' E respectively. Observations were
made at fortnightly interval during 2007 and
2008. There are three trees of each variety in
the orchard and one healthy tree was selected
from each variety and tagging was done for easy
identification under study. No insecticidal spray
was given on the test trees during the course of
investigation. From four branches of mango
representing North, South, East and West
directions were selected for recording the data.
Again within each branch, five twigs of 10 c.m.
long were chooses and tagged for counting the
hopper population. The heights of marked
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Table 1. Mango hopper population from 29.01.2007 to 21.05.2007

Mango Hopper population panicle-1
variety ––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

29/01 12/02 26/02 12/03 26/03 9/04 23/04 7/05 21/05 Mean
/07 /07 /07 /07 /07 /07 /07 /07 /07

Langra 17.58 22.42 29.25 39.03 53.99 57.90 49.71 27.92 11.75 34.39
(4.25) (4.78) (5.45) (6.29) (7.38) 7.64 7.07 5.33 3.49 5.74

Sundarja 1.50 2.79 4.58 10.65 19.42 23.04 17.58 10.58 0.17 10.04
(1.41) (1.81) (2.25) (3.33) (4.46) 4.85 4.25 3.32 0.81 2.94

Amrapali 50.08 62.92 83.38 97.42 101.25 107.38 93.42 55.58 26.58 75.33
(7.11) (7.96) (9.15) (9.89) (10.07) 10.37 9.66 7.45 5.18 8.54

Mallika 1.04 2.84 3.75 9.75 18.42 22.67 19.42 10.25 2.17 10.03
(1.21) (1.82) (2.06) (3.19) (4.34) 4.81 4.46 3.27 1.54 2.97

Payri 17.04 21.19 28.08 37.06 49.36 51.79 41.42 27.04 10.75 31.53
(4.18) (4.65) (5.34) (6.13) (7.05) 7.22 6.47 5.24 3.34 5.51

Totapari 1.75 3.50 5.25 11.42 21.25 27.08 23.38 14.58 1.75 12.22
(1.50) (2.00) (2.35) (3.42) (4.62) 5.23 8.84 3.83 1.44 3.25

Krishnabhog 50.04 25.58 28.94 36.75 48.69 56.92 48.82 27.75 11.08 33.29
(3.91) (5.09) (5.41) (6.10) (7.01) (7.57) (7.02) (5.31) (3.40) (5.65)

Sinduri 2.00 3.75 5.42 12.63 25.28 29.08 21.02 13.08 0.75 12.60
(1.58) (2.06) (2.42) (3.61) (5.07) (5.44) (4.68) (3.68) (1.05) (3.29)

Barahmashi 14.75 21.38 25.92 37.49 02.25 58.79 48.58 26.92 8.09 32.78
(3.90) (4.67) (5.13) (6.16) (7.26) (7.700 (6.99) (5.22) (3.06) (5.57)

Neeleshan 48.61 69.62 82.11 100.32 115.04 127.25 111.75 73.75 27.58 84.00
(7.00) (8.36) (9.08) (10.03) (10.73) (11.29) (10.56) (8.59) (95.30) (8.99)

Nileshwari 65.88 78.42 87.21 109.32 128.97 141.50 118.08 88.25 33.58 94.58
(8.14) (8.88) (9.36) (10.47) 11.37 (11.91) (10.87) (9.41) (5.83) (9.58)

Kesar 59.46 69.29 80.75 100.58 123.25 132.58 103.11 73.75 27.92 85.63
(7.74) (8.35) (9.01) (10.05) 11.12 (11.53) (10.16) (8.60) (5.32) (9.10)

Mean 24.56 31.97 38.72 50.20 63.09 69.66 58.05 7.45 13.58 43.05

SEm± 0.15 0.16 0.15 0.14 0.20 0.17 0.29 0.31 0.22 0.12

CD (5%) 0.45 0.48 0.45 0.43 0.59 0.52 0.87 0.93 0.66 0.35

Note: Figures in parentheses are Square root transformed value 



shoots from ground level were 7 feet. The pest
populations were recorded at the initiation of
pest activity on inflorescence through bagging
trap method as suggested by Varghes and Rao
(1987). In this method the terminal part of
inflorescence was covered with polythene bag
(60 cm x 30 cm) provided with a cotton swab
and soaked in 80 per cent ethyl acetate during
the morning hours between 6 - 9 AM for
collecting the insects. The selected inflorescence
twigs was inserted in to the bag and trapped
gently so that the hopper including both nymphs
and adults fall in it, later the hopper count was
recorded by using the magnifying lens.

Fortnightly averages of all parameters were
calculated before their statistical analysis. The
observation for mango hoppers was based on
nymphs and adults population. Data were
analyzed in randomized block design using
square root transformation for interpretation of
results as per formula suggested by Gomez and
Gomez (1984) as given as X+0.5 (x = observed
value, 0.5 as a common factor to remove zero.

Results and Discussion

Significant differences on hoppers popula-
tion per panicle were observed among the
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Table 2. Mango hopper population from 29.01.2007 to 21.05.2007

Mango Hopper population panicle-1
variety ––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

29/01 12/02 26/02 12/03 26/03 9/04 23/04 7/05 21/05 Mean
/07 /07 /07 /07 /07 /07 /07 /07 /07

Langra 16.14 23.42 27.95 39.70 52.90 58.42 47.88 37.08 25.08 36.50
(4.07) (4.88) (5.33) (6.33) (7.30) (7.66) (6.94) (6.11) (5.04) (5.96)

Sundarja 1.75 2.88 7.04 20.12 21.29 23.33 19.04 6.92 0.17 11.39
(1.50) (1.82) (2.70) (4.54) (4.66) (4.88) (4.42) (2.71) (0.81) (3.12)

Amrapali 46.58 55.08 64.30 74.18 78.92 90.79 67.44 45.58 23.25 60.68
(6.86) (7.45) (8.04) (8.63) (8.90) (9.54) (8.21) (6.74) (4.87) (7.69)

Mallika 0.92 1.88 07.83 17.10 21.46 22.33 17.78 5.08 0.08 10.50
(1.17) (1.52) (2.88) (4.19) (4.68) (4.77) (4.27) (2.36) (0.76) (2.96)

Payri 15.50 19.54 23.08 33.59 43.92 49.79 40.57 35.8 21.04 21.35
(4.00) (4.47) (4.85) (5.84) (6.63) (7.07) (6.37) (5.94) (4.63) (5.53)

Totapari 1.17 2.38 8.58 19.11 22.08 23.29 17.38 6.25 0.08 11.15
(1.26) (1.67) (3.01) (4.43) (4.74) (4.87) (4.22) (2.59) (0.76) (03.06)

Krishnabhog 20.21 20.21 23.68 31.12 40.67 48.88 37.04 24.75 12.08 28.74
(4.55) (4.55) (4.91) (5.61) (6.40) (7.01) (6.10) (5.00) (3.52) (5.29)

Sinduri 1.75 3.38 9.25 21.42 23.57 26.29 19.54 5.58 0.08 12.35
(1.50) (1.96) (3.12) (4.68) (4.90) (5.17) (4.45) (2.46) (0.76) (3.22)

Barahmashi 17.79 20.21 27.41 33.12 52.71 59.33 48.88 37.08 20.58 35.20
(4.27) (4.54) (5.28) (5.80) (7.29) (7.73) (6.99) (6.08) (4.56) (5.84)

Neeleshan 55.38 57.67 69.39 80.25 84.78 94.79 71.42 52.08 28.58 66.04
(7.47) (7.62) (8.35) (8.98) (9.22) (9.74) (8.47) (7.25) (5.38) (8.05)

Nileshwari 156.42 169.92 185.11 198.13 210.33 219.92 167.42 136.42 73.42 168.56
(12.50) (13.05) (13.63) (14.09) (14.51) (14.84) (12.96) 1(1.69) (6.88) (12.68)

Kesar 100.17 113.79 137.13 152.96 141.05 147.46 116.38 81.25 38.08 114.25
(9.99) (10.66) (11.70) (12.36) (11.81) (12.08) (10.73) (8.92) (8.55) (10.76)

Mean 36.13 40.86 49.22 60.06 66.13 72.05 55.87 39.43 20.21 48.49

SEm± 028 0.24 025 019 032 0.31 0.30 0.37 0.52 0.23

CD (5%) 0.82 0.72 0.76 0.58 0.95 0.92 0.89 1.11 1.53 0.70

Note: Figures in parentheses are Square root transformed value 



different varieties during 2007 season (Table 1).
The average hoppers population counted at the
fortnight interval for all the twelve varieties
ranged from 10.03 to 94.58 per panicle. The
minimum hoppers population was recorded in
Mallika (10.03) followed by Sundarja (10.04),
Totapari (12.22) and Sinduri (12.60). The
maximum hoppers population was recorded
under Nileshwari (94.58) followed by Kesar
(85.63). Neeleshan (84.00) and Amrapali
(75.33) varieties of mango. Hoppers population
were recorded intermediate for remaining four
varieties i.e., Langra, Krishnabhog, Barahmashi
and Payari which were ranging from 34.39 to
31.53 nymphs and adult hoppers per panicle .
During 2008. the average hoppers population
counted per panicle at the fortnight interval for
all the twelve varieties ranged from 10.50 to
168.56 per panicle. The minimum hoppers
population was recorded in Mallika (10.50)
followed by Totapari (11.15), Sundarja (11.39)
and Sinduri (12.32). The maximum hoppers
population recorded under Nileshwari (168.56)
followed by Kesar (114.25), Neeleshan (66.04)
and Amrapali (60.68). Hoppers population were
recorded intermediate for remaining four
varieties i.e. Langra, Barahmashi, Payari and
Krishnabhog which were ranging from 36.50 to
28.74 nymph and adult hoppers per panicle .
On the basis of pooled data (Table-3) hoppers
population of first and second year, it may be
stated that the variety Mallika and Sundarja were
least preferred ones by mango hoppers with
10.26 and 10.71 nymph and adult hopper per
panicle, respectively. Other varieties like
Totapari (11.68) and Sinduri (12.46) having
slightly higher population than Mallika and
Sundarja. Maximum hopper population was
observed in variety Nileshwari (131.57) followed
by Kesar (99.94), Neeleshan (75.02) and
Amrapali (68.01). Hopper population was
recorded intermediate for remaining four
varieties i.e., Langra (35.45), Barahmashi
(33.99), Payari (31.44) and Krishnabhog
(31.01). The reasons for variation of preference

by hoppers may be anatomical, morphological,
secondary metabolites or a combination of
above all. Present findings conform to the
findings of Khaire (1987), Singh (1997),
Muzaffar et al. (2003). Srivastava (1995)
reported that mango varieties Amrapali and
Neelum were highly susceptible while Langra
and Sinduri considered susceptible and the
variety mallika were found less susceptible to
mango hoppers under investigation. In
consensus with the present results, Thangam et
al. (2013) have reported that Mallika was
resistant variety, Langra was less preferred while
Neeleshan was moderately preferred and
Amrapali highly susceptible to hoppers among
tested variety.

Kaushik et al.34

Table 3. Mean population of mango hopper

Mango variety Hopper population Prinicle-1
––––––––––––––––––––––––––––––––
2007 2008 Mean

Langra 34.39 36.50 35.45
(5.74) (5.96) (5.85)

Sundarja 10.04 11.39 10.71
(2.94) (3.12) (3.03)

Amrapali 75.33 60.68 68.01
(8.54) (7.69) (8.12)

Mallika 10.03 10.15 10.26
(2.97) (2.96) (2.96)

Payri 31.53 31.35 31.44
(5.51) (5.53) (5.52)

Totapari 12.22 11.15 11.68
(3.25) (3.06) (3.15)

Krishnabhog 33.29 28.74 31.01
(5.65) (5.29) (5.47)

Sinduri 12.60 12.32 12.46
(3.29) (3.22) (3.25)

Barahmashi 32.78 35.20 33.99
(5.57) (5.84) (5.70)

Neeleshan 84.00 66.04 75.02
(8.99) (8.05) (8.52)

Nileshwari 94.58 168.56 131.57
(9.58) (12.68) (11.13)

Kesar 85.63 114.25 99.94
(9.10) (10.76) (9.93)

Mean 40.03 48.89 44.46

SEm± 0.12 0.23 0.14

CD (5%) 0.55 0.70 0.41
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Sesame (Sesamum indicum L.) is one of the
important oilseed crop grown in India and
Maharashtra. India is the world's largest
producer of sesame accounting for nearly 55
per cent of the total production with productivity
of 325 kg ha-1 as against the world average of
389 kg ha-1 (Anonymous, 2002). In
Maharashtra, it occupies an area of 56000
hectares with production of 20000 tones and
the productivity is almost 357 kg ha-1

(Anonymous, 2012). Its productivity remained
stagnant due to erratic distribution of rainfall and
increased incidence of pests and diseases due to
its continuous growing as a inter crop or mix
crop. There is a need for suitable cropping
system that improves productivity of system.
Intercropping especially oilseeds with legumes
can increase productivity by better utilization of
resources and minimizes the risks and brings
stability under rainfed conditions (Chatterjee and
Mandal, 1992). Advantages of intercropping of
oilseed with pulses and increasing production of
oilseed through intercropping system has been

reported by Samui and Roy, 1990, Patil et al.
1992 and Samui et al., 1993. 

Further in subsistence farming system
growing several crops as mixtures appears to be
the most acceptable practice rather than
growing sole crop. Sesame is oftenly grown with
green gram, pigeonpea, black gram and other
short duration pulses and oilseeds like niger and
caster. In order to meet the increasing demand
of pulses and to arrest further decline in
production and to make the system more viable,
it is very much essential to enhance the
productivity of the system as a whole. The
intercropping of short duration crops like green
gram and urdbean has been reported profitable
in comparison to sole crop (Satish Kumar et al.,
2005). Taking into consideration these facts,
studies to find out the best new crop
combination with sesame for obtaining higher
yield was undertaken. 

Materials and Methods

A field experiment was conducted at Oilseed
Research Station, MPKV., Jalgao (Maharashtra)
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during rainy seasons of 2006, 2007 and 2008
in randomized block design with three
replications under minced conditions. The soil
of experimental field was black cotton soil with
pH 7.75. The soil was low in available N (226
kg had medium in available P (21 kg ha-1 and
very high in available K (872 kg ha-1). 

The treatment comprised of viz., T1- sole
sesame (JLT-7), T2 - sole pigeonpea (3SMR
736). T3 - sole cotton (Y-1). T4 sole urdbean
(TPU-4), T5- sole soybean (JS-335), Tis -
sesame. pigeonpea (4:2), T7 - sesame + cotton
(4:2), T8 - Sesame + urdbcan (4:2) and T9 -
Sesame + soybean (4:2). The sole sesame,
urdbean, soybean were sown at 30 x 10 cm
spacing whereas the sole pieconpea was sown
at 60 x 30 cm and sole cotton was sown at 45
x 20 cm spacing. All the intercropping
treatments were sown at 30 x 10 cm spacing.
A recommended fertilizer dose of 50 kg N ha-1

was applied to sesame and as per the
recommended dose of the respective crops. The
crop were sown on is 1st July 2006, 12th June
2007, 25th June 2008 and harvested as per the
duration respectively. Grain equivalent yield,
land equivalent ratio and economics of different
systems were worked out.

Results and discussion

Results indicated that the reduction is yield of
sesame during 2006-2007 and 2007-2008 may
be due to erratic rainfall during monsoon.
Further heavy rainfall during reproductive phase
(flowering stage) of sesame in the month of
August, had adversely affected the crop yield
(Tables 1) while in the year of 2002. The crop
yield levels were higher as compared to 2003
and 2004. This may be due to proper
distribution of rainfall during monsoon period
(Table 1).

The pooled data in Table 2 revealed that the

maximum sesame grain equivalent yield (1060
kg ha-1) was recorded with sole pigeonpea as
compared to sole soybean (722 kg ha-1), sole
sesame (696 kg ha-1), sole cotton (382 kg ha-1),
sole urdbean (592 kg ha-1). In intercropping
system, sesame + pigeonpea at (4:2) row ratio
recorded significantly higher sesame equivalent
grain yield (1095 kg ha-1) as well as land
equivalent ratio (1.04) as compared to sesame
+ soybean (637 kg ha-1) (0.90), sesame +
urdbean (631 kg ha-1) (0.93), sesame + cotton
(614 kg ha-1) (1.04).

This is mainly due to the reason that
pigeonpea put forth less growth during early
stages because of long duration crop.
Advantages of raising pulses in replacement
series were reported by Singh and Reddy (1986)
and Samui et al. (1993).

The maximum net returns (Rs. 210224/-
ha-1) were recorded with sesame - pigeonpea at
4:2 row proportion followed by sesame -f-
soybean (Rs. 9623/- ha-1), sesame + urdbean
(Rs. 9470/- ha-1) with regard to sole crop,
pigeonpea recorded maximum net return (Rs.
1598/- ha-1) followed by sole sesame (Rs.
11447/- ha-1), But the highest B C ratio
recorded with sesame (4.01) followed by sole
sesame (2.99). Similar results were observed by
Samui et al. (1993). Desai (1980) and Patil et
al. (1992) also reported similar results.
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Table 1. Month wise rainfall during 2006, 2007 and 2008
at Jalgaon

Month Rainfall mm
––––––––––––––––––––––––––––––––––––––
2006 2007 2008

June 313.4 (7) 402.0 (14) 59.8 (6)
July 57.8 (5) 242.4 (11) 138.2 (10)
August 299.7 (12) 282.2 (12) 256.2 (15)
September 137.2 (6) 241.6 (8) 47.6 (6)
October - - 6.6 (1)
Total 808.1(30) 1168.2 (4.5) 508.4 (38)

Figures in parenthesis indicate number of rainy days
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Thus, raising long duration pigeonpea as on
intercrop in base crop. Sesame in a system
approach is more remunerative under minted
condition as compared to the sole crop of direct
sown sesame.
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Abstract
The present investigation carried out to study the evaluation of Ocimum genotypes for oil, seed yield and

biochemical constituents during kharif season of 2007-2008 in randomized block design with three replications
at the research area of Medicinal and Aromatic plants, Department of Crop Physiology, College of Agriculture,
J.N.K.V.V., Jabalpur (M.P). The results showed that genotypes AIC369247 and Ocimum basillicum JBP
recorded (234.9 and 2097.9 kg ha-1) and followed by (231.8 and 2088.9 kg ha-1) oil and seed yields
respectively, owing to more number of inflorescence per plant (170.3 and 156.7) and more number of seeds
per inflorescence (951.7) and (720.0), respectively The genotypes Ocimum basillicum JBP possessed the
significantly more Eugenol content in inflorescence (4.110%), leaves (2.620%) and total (3.389%) over rest of
the genotypes, respectively.

Key words : Ocimum, Yield, Oil, Biochemical Constituents.
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Ocimum basilicum L. (Sweet basil) is an
annual herb which is grown in several regions all
over the world. Family Lamiaceae (Labiateae)
of the genus Ocimum includes at least 60
species and several varieties (Srivastava, 1982).
Sweet basil is locally known as "feslegen or
reyhan", is native of Asia and is widely grown as
(Tada et al., 1996) an ornamental or field crop

from seeds in the Mediterranean countries. The
plant is widely used in food and oral care
products. It represents an important source of
essential oil (rich in phenolic products including
polyphenols such as flavonoids and anthocynins)
used in food, perfumery and cosmetic industries.
Some species are used in traditional medicines
for different application especially in many Asia
and African countries (Yusuf et al., 1994). The
leaves and flowering tops of sweet basil are used1. M.Sc. student, 2. and 3. Principal Scientist.



as carminative, galactogogue stomachic and
antispasmodic in (Chief, 1988 and Duke, 1989).
There are many cultivars of sweet basil which
vary in their leaf colours (green or purple).
Flower colour (white, red purple) and aroma
(Morates and Simon., 1996). The world health
organization estimate that plant extract or their
active constituent are used as folk medicine in
traditional therapies of 80 % of the world
population (World Health Organization, 1993).
Most of the raw materials for perfumery and
essential oil come from the state of their wild
growth on account of spurt of new industries
units. Demand of raw material is steadily
increasing in the cosmetics sector. In addition
indiscriminate exploitation of forest wealth has
increased the possibility of making some of the
medicinal and aromatic plant species extinct. It
is good for colds and coughs, indigestion,
stomach pain and diarrhea. Nausea, ulcers,
ringworm and asthma can also be effectively
treated with Ocimum. It is said to lower blood
sugar and increase lactation. The oil is used in
antiperspirants in fly and mosquito repellents.
Eugenol is used as a flavor in the food industry
has a variety of biological activity and can serve
as a biomarker because Eugenol is present in
the leaves and inflorescence of Ocimum, which
are used as a herbal medicines. Sophisticated
chromatographic and spectro photometric
techniques are used for isolation, qualitative and
quantitative estimation of Eugenol from extracts
of different species of Ocimum. Eugenol has
been reported to be largely responsible for the
therapeutic potentials of tulsi, while methyl
eugenol is a high value aroma chemical used as
flavouring agent. The results suggest ocimum
(basil) have a potential as a new essential oil
crops and can provide oil yields and composition
typical for the respective species.

Economically important plant part is the
ultimate product of physiological efficiency and
capacity in the shape of final yield component

of any crop is determined by its genetic
potential, response to input, environmental and
socio-economic factors besides other factors the
study of genotypic response to environment is
essential to identify high yielding cultivars to
provide sustained yield in wide range of
environments as well as in determining the
suitability of cultivars is improved genotypes are
expected to be associated with higher
magnitudes for seed and oil productivity.
Though the Ocimum is an important medicinal
crop of India, the evaluation of Ocimum
genotypes for oil, seed yield and biochemical
constituents, besides, there is an urgent need to
evaluate the Ocimum genotypes having
physiological superiority for traits contributing to
oil, seed, eugenol productivity which could be
beneficially utilized in a breeding programme for
yield enhancement. Keeping in view of the
above mentioned facts the present investigation
was undertaken.

Materials and Methods

A field experiment was conducted at
experimental area of medicinal and aromatic
plants under department of crop and herbal
physiology, Jawaharlal Nehru Krishi Vishwa
Vidyalay Jabalpur (M.P) during kharif 2007-
2008 in medium deep soil under rainfed
situation in randomized block design replicated
thrice. Jabalpur has a semi-arid subtropical
climate. It is situated in 23.9° North latitude and
79.58° East longitude. Its attitude is 411.78
meters above mean sea level. The annual
average rainfall is about 1375 mm with
intermittent dry spells. The treatment consisted
of ten genotypes, viz., A1C369247,
BEC387377, DIC338776, EIC391924,
Ocimum basilicum, Ocimum local, Ocimum
cannum, Ocimum basilicum, Ocimum
basilicum JBP and Ocimum sanctum.
Seedlings were raised in raised seed beds and
transplanted in main field after 20 days of

Nawalkar et al.40



sowing at a spacing of 60 cm x 60 cm. The
NPK was applied @ 50:50:30 (kg ha-1). To
estimate the oil productivity 3 cuttings were
done at fixed intervals of 3 months. The
essential oil content in herbage was estimated by
hydro distillation methods (Clevenger, 1928)
however, Eugenol percentage was estimated by
High performance thin layer chromatography
(HPTLC) method. The data on oil and seed yield
were statistically analyzed.

Results and Discussion

Leaves oil (kg ha-1) : In present results
indicated that at 60 days after transplanting
(DAT), the genotypes Ocimum basilicum JBP
(107.16 kg ha-1) and Ocimum local (14.40 kg
ha-1), at 90 DAT genotypes Oc imum basilicum
JBP (189.90 kg ha-1) and Ocimum sanctum
(36.00 kg ha-1) and at 120 DAT genotypes DIC
338776 (119.70 kg ha-1) and EIC 391924
(21.60 kg ha-1) were associated with highest and
lowest value for leaves oil yield kg ha-1 (Table 1).
However total (leaves and inflorescence) highest
oil production was recorded in genotypes AIC
369247 (443.7 kg ha-1).

Ocimum basilicum JBP (315.1 kg ha-1) and
D IC 338776 (315.0 kg ha, at 90 DAS,
respectively

Inflorescence oil (kg ha-1) : During 60
DAT, genotypes DIC 338776 (77.40 kg ha-1)
and Ocimum sanctum (8.10 kg ha-1), at 90
DAT, genotypes AIC 369247 (301 50 kg ha-1)
and Ocimum cannum (19.81 kg ha-1) and at
120 DAT, genotypes Ocimum basilicum (126.0
kg ha-1) and BEC 387377 (30.6 kg ha-1) were
associated with highest and lowest value for
inflorescence oil yield kg ha-1. However leaves
and inflorescence oil yield performance was
found to be maximum in Ocimum basilicum
JBP (189.90 kg ha-1) and inflorescence oil yield
(125.16 kg ha-1) in AIC 369247 (142.20 kg
ha-1) and inflorescence oil yield (301.50 kg
ha-1) at 90 DAT of oil yield kg ha-1 owing to its
higher number of primary and secondary
branches of these genotype, also reported
similar finding by Balyan et al. (1985) who
reported that the vegetative stage at first cutting,
third cutting and seed cutting stage in second
harvest as the best harvesting stage for getting
maximum oil in Ocimum gratissium.

Journal of Agriculture Research and Technology 41

Table 1. Variation in leaves, inflorescence and total oil yield (kg ha-1) at different stages of Ocimum genotypes

Genotypes 60 DAT 90 DAT 120 DAT
–––––––––––––––––––––––––– ––––––––––––––––––––––––––– –––––––––––––––––––––––––––
Leaf oil Inflore Total Leaf oil Inflore Total Leaf oil Inflore Total 
kg ha-1 scence oil kg ha-1 scence oil kg ha-1 scence oil 

oil yield oil yield oil yield 
kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1

G1 - A/C 369247 20.70 34.60 60.3 142.20 301.50 443.7 86.40 114.3 200.7
G2 - BEC 387377 28.80 34.20 63.0 87.30 103.50 190.8 46.80 30.6 77.4
G3 - DIC 338776 54.90 77.40 132.3 177.30 137.70 115.0 119.70 96.3 216.0
G4 - EIC 391924 36.03 15.30 51.3 38.30 29.71 68.4 21.60 44.1 65.7
G5 - O. basilicum 0.000 50.40 50.4 163.80 91.81 255.6 104.40 126.0 230.4
G6 - O. local 14.40 18.90 33.3 47.71 25.22 72.9 76.51 40.5 117.0
G7 - O. cannum 0.000 9.03 9.0 54.90 19.81 74.9 27.91 90.0 177.9
G8 - O. basilicum local 0.000 18.00 18.4 72.90 27.00 99.9 38.70 59.4 98.1
G9 - O. basilicum JBP 107.16 42.30 149.3 189.90 125.16 315.0 106.20 125.1 231.3
G10 - O. sanctum 14.40 8.10 22.05 36.00 39.67 75.6 27.00 82.8 109.8
SEm.± 0.702 0.879 1.457 0.744 0.689 1.166 0.573 1.017 1.261
CD (5%) 2.079 2.570 4.316 2.206 2.042 3.454 1.699 3.011 3.735



Total oil yield (kg ha-1) : The composition
of essential oil obtained by hydro distillation
method from Ocimum basilicum in Assam
which was analysed by gas chromatography and
GCMS. The essential oil was obtained from
leaves or stem at the vegetative flower initiation
of flowering stage. The oil yield ranged from
0.2% in stem to 1.2% in leaves on fresh weight
basis Saikia and Nath, (2004). The present result
indicated that at 60 DAT, genotypes Ocimum
basilicum JBP (149.5 kg ha-1) and Ocimum
cannum (9.0 kg ha-1) and in 90 days after
transplanting AIC 369247 (443.7 kg ha-1) and
Ocimum local (72.9 kg ha-1) and in 120 DAT,
Ocimum basilicum JBP (231.3 kg ha-1),
Ocimum basilicum (230.4) and EIC 391924
(65.7 kg ha-1) were associated with highest and
lowest values (leaves + inflorescence) for total oil
yields. However, total oil yield was found to be
maximum in AIC 369247 (443.7 kg ha-1) owing
to it higher vegetative branches.

In average total oil yield (three cutting
average i.e., 60, 90 and 120 DAT) the results
showed that genotypes AIC 369247 (234.9 kg
ha-1), Ocimum basilicum JBP (231.8) and DIC
338776 (221.1 kg ha-1) had significantly

maximum total oil yield over the rest of other
genotypes. The minimum was registered in EIC
391924 (61.8 kg ha-1).

The data on various yield contributing
characters are presented in Table 2. The
genotypes AIC-369247 recorded higher seed
yield (2097.9 kg ha-1) followed by Ocimum
basilicum JBP (2088.9 kg ha-1) owing to more
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Table 2. Yield and yield attributes of Ocimum genotypes

Genotypes No.of No. of Seed Av. 
inflore- seeds yield total 
scene inflore- (kg oil  
plant-1 scene ha-1) yield

(kg 
ha-1)

G1 - A/C 369247 170.3 951.7 2097.9 234.9
G2 - BEC 387377 69.0 574.0 1365.3 110.4
G3 - DIC 338776 57.7 663.0 1372.6 221.1
G4 - EIC 391924 80.3 645.0 583.2 61.8
G5 - O. basilicum 66.3 561.7 980.1 178.8
G6 - O. local 131.3 680.7 720.9 74.4
G7 - O. cannum 122.3 662.3 770.4 67.2
G8 - O. basilicum local 84.3 703.7 391.0 72.0
G9 - O. basilicum JBP 156.7 720.0 2088.9 231.8
G10 - O. sanctum 48.7 631.7 897.3 69.3
SEm.± 2.453 2.442 297.15 1.294
CD (5%) 7.369 7.328 879.88 3.835

Table 3. Variation in refractive index, oil density and eugenol content in oil of different Ocimum genotypes

Genotypes Refractive index Oil density Eugenol content (%)
–––––––––––––––––––– –––––––––––––––––––– –––––––––––––––––––––––––––––––––––
Leaves Inflore- Leaves Inflore- Leaves Inflore- Eugenol 

scence scence scence % average

G1 - A/C 369247 1.46 1.49 1.08 1.02 2.121 3.389 2.756
G2 - BEC 387377 1.49 1.51 1.19 1.42 1.219 2.219 1.719
G3 - DIC 338776 1.41 1.49 1.10 1.01 0.629 0.859 0.744
G4 - EIC 391924 0.98 1.23 0.99 0.95 0.000 0.000 0.000
G5 - O. basilicum 1.48 1.42 1.09 1.07 0.000 0.000 0.000
G6 - O. local 1.22 1.34 0.95 0.68 0.030 0.044 0.037
G7 - O. cannum 1.37 1.44 0.92 1.02 0.414 0.532 0.473
G8 - O. basilicum local 1.40 1.06 1.02 1.09 0.684 0.874 0.779
G9 - O. basilicum JBP 1.46 1.49 1.11 1.38 2.620 4.110 3.365
G10 - O. sanctum 1.50 1.48 1.09 1.21 1.814 2.314 2.064
SEm.± 0.015 0.008 0.017 0.015 0.018 0.182 0.100
CD (5%) 0.046 0.026 0.054 0.048 0.054 0.541 0.297



number of inflorescence per plant (170.3 and
156.7) and more number of seeds per
inflorescence (951.7 and 720.0), respectively.
The minimum number of inflorescence per
plant, number of seeds per inflorescence and
seed yield was registered in Ocimum sanctum,
(48.7) Ocimum basilicum (561.7) and EIC
391924 (583.2 kg ha-1), respectively.

Physiochemical properties of ocimum
genotypes

Refractive index of leaves and
inflorescence : Refractive index is defined as
the ratio of the sine of the angle of incidence and
sine of the angle of refraction of the light passing
through a layer of oil under examination. The
result showed that significantly maximum
refractive index of leaves oil was exhibited in
genotype Ocimum sactum (1.50) over the
remaining genotypes. The minimum was
recorded in genotype EIC 391924 (0.98). On
the other hand significantly more refractive
index of inflorescence oil was recorded in
genotype BEC 387377 (1.51) which was at par
with Ocimum basilicum JBP, DIC 338776 and
AIC 369247 (1,49). The minimum refractive
index was noted in genotype Ocimum
basilicum local (1.06).

Oil density of leaves and inflorescenc:
In present investigation genotype BEC 387377
(1.19) had significantly highest oil density over
the other genotypes. The lowest oil density was
found in genotype Ocimum cannum (0.92)
though it was at par with ocimum local (0.95).
Conversely, genotype BEC 387377 (1.42)
indicated the significantly higher oil density of
inflorescence oil over the rest of the genotypes.
The minimum was recorded in Ocimum local
(0.68).

Eugenol content of leaves and
inflorescence oil : The concentrations of
Eugenol isolated by thin layer chromatography
from alcoholic extracts of different genotypes of
Ocimum can be determined by putting the peak
areas of Eugenol in the standard calibration
curve of HPTLC. The biochemical constituent
results Table 3 revealed that significant
differences among the Ocimum genotypes for
Eugenol content in leaves, inflorescence, as well
as in total Eugenol content. The genotype
Ocimum basilicum J BP (reddish brown
inflorescence) possessed the significantly more
Eugenol contents in inflorescence (4 110%),
leaves (2.620%) and total (3.365%). Through
the genotype AIC-369247 lagged behind the
former but yielded significantly higher Eugenol
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Table 4. Qualitative characteristics of plant parts of Ocimum genotypes

Genotypes Traits
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Leaf colour Hairiness Colour of inflore-

of stem scence

G1 - A/C 369247 Green Smooth Purple vain
G2 - BEC 387377 Light green Smooth Green yellowish
G3 - DIC 338776 Light green Smooth Light radish brown
G4 - EIC 391924 Green Hairiness Light green
G5 - O. basilicum Light green Smooth Light radish brown
G6 - O. local Green Hairiness Light green
G7 - O. cannum Green Hairiness Light green
G8 - O. basilicum local Green Smooth Green yellowish
G9 - O. basilicum JBP Light green Hairiness Redish brown
G10 - O. sanctum Dark green Purple Purple vain



contents in inflorescence (green with purple
vain) (3.389%), leaves (2.124%) and total
Eugenol (2.756%) over the remaining
genotypes. Genotype Ocimum sanctum (Purple
stem leaf dark green with purple veins) also
showed the higher magnitudes for Eugenol
contents in inflorescence (2.314%), leaves
(1.814%) and total (2.064%) while significantly
inferior to the above other genotypes. Madalska
et al. (1964) reported that crossed Ocimum
gratissium with Ocimum menthaeodian
possessed 72 percent Eugenol content and the
yield of green herb per hectare on an average
basis was 60 tonnes, rich yields 300 kg ha-l of
oil. The average oil content in the green herb
was 0-5 percent. The Eugenol (55-65%) is the
main constituent of oil. This strain of Ocimum
can become a very inexpensive source of
Eugenol Pushpangadan et al. (1995). 

The following qualitative characteristics were
identified during visual observation in Ocimum
genotypes are shown in Table 4.
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Cotton is the most important commercial
crop of India and popularly known as "White
gold". It is an important commercial crop of
national significance because of its immense
influence of Indian economy. It is grown as a
source of food, fiber and feed. India has the
credit of largest acreage under cotton (93.23
lakh ha) and in just seven years time Bt. cotton
has acquired complete faith of farmers and the
country has emerged ahead of USA as the
largest producer of cotton. In India, about 65%
cotton is cultivated under rainfed condition and
irrigated cotton is only 35%. Only 3% area
under cotton is under irrigation in Maharashtra
with good productivity (Bharambe, 2010). 

Incorporation of Bt gene enhances the
performance of cotton genotypes. In Bt. cotton,
the Bt gene targets bollworms and by virtue of
this not only the cost of plantprotection is
reduced but also productivity of the genotype is
increased. The additional related impact of Bt
gene is that the plant growth becomes
determinate and the growth duration is reduced
leading to synchronous maturity of crop. The
enhancement in varietal performance is
substantial and hence there is good scope for
developing Bt cotton varieties.

Commercial cultivation of Bt cotton
genotypes in India has been a memorable event
and at present 95% cotton area is under Bt
genotypes. In Maharashtra state more than 100
genotypes are available in market, but only few
hybrids are performing better under irrigation.
Therefore present investigation " Performance
of different Bt Cotton hybrids. Under protective
irrigation" was undertaken to see the yield
performance of various Bt cotton hybrids
available in market.

Material and Methods

The field experiment was conducted in the
randomized block design with four replications.
The Bt cotton hybrids viz. Mallika BGII, RCI-1-
2, BGII, Bum-ly BGII and SP 7157 BGII were
sown at 150 x 30 cm spacing with onset of
monsoon on 23.6.2014 at Cotton Research
Scheme, Parbhani. Three protective irrigations
were given Three protective irrigations were
given as per crop need at branching, square
formation, boll development stage. The various
hybrids were tested for their yield and yield
attributes. The data on yield was collected from
plots of Bt cotton hybrids and analyzed to assess
performance of Bt cotton. The price of seed
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Abstract
A field experiment was carried out during 2014-15 at Cotton Research Scheme, Vasantrao Naik

Marathwada Krishi Vidyapeeth, Parbhani to study the performance of Bt cotton hybrids under protective
irrigation condition. The results revealed that SP 7251 BGII genotype recorded significantly higher seed cotton
yield (25.49 q ha-1), gross returns (Rs. 99921 ha-1) net returns (Rs. 54921 ha-1) and B:C ratio (2.2) as
compared to other Bt cotton hybrids. This indicated the stability of Bt cotton technology in cotton.
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cotton yield (kWha) and other inputs in market
was considered for calculation of gross and net
monetary returns and B: C ratio (Table 1).

Results

Data from Table 1 revealed that the tallest
plants were recorded of SP 7157 BG-II hybrids
as compared all other Bt hybrids. Significantly
highest bolls per plant and sympodia per plant
were recorded in SP 7157 BGII hybrid as
compared to all other Bt hybrids. Highest boll
weight (g) was recorded in Mallika BGII hybrid
as compared all other Bt cotton hybrids.

Seed cotton yield : The seed cotton yield
(kg ha-1) was significantly influenced with various
Bt cotton hybrids grown under protective irriga-
tion. Significantly higher seed cotton yield was
recorded in hybrid SP 7157 BGII (2549 kg ha-
1) as compared to all other hybrids. Lowest seed
cotton yield was recorded with the Bt cotton
hybrid RCH-2 BGII (1682 kg ha-1). Increase in
seed cotton yield was governed by several factor,
viz., bolls plant-1, sympodia  plant-1 and plant
height (Table 1). These results are in conformity
with report of Garg et al. (2004), Patil et al.
(2004) and Bambawale (2004).

Economics : Bt cotton hybrid SP 7157
BGII recorded significantly higher gross returns
(Rs. 999210, net returns (Rs. 54921/-) and B:C
ratio (2.2) as compared to other Bt cotton

hybrids. Significantly lowest gross returns (Rs.
65934), net returns (Rs, 20934) and B:C ratio
(1.5) was recorded with the Bt cotton hybrid
RCH-2 BGII.

Present study clearly indicate that Bt cotton
hybrid SP 7157 BG-II is most suitable, better
performing and Productive hybrid under
protective irrigation condition followed by Malika
BG-II as compared other Bt cotton hybrids.
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Table 1. Yield, yield attributes and economics of Bt cotton hybrids grown under protective irrigations.

Varieties Plant Sym- Bolls Boll Seed Gross Net B:C
height podia plant-1 weight cotton returns returns ratio
plant-1 plant-1 (g) yield (Rs. ha-1) (Rs. ha-1)
(cm) (kg ha-1)

Mallika BGII 69.3 12.9 22.0 5.7 1872 73382 28382 1.6
RCH-2 BGII 65.3 8.9 15.1 3.9 1682 65934 20934 1.5
BATHH 214 BGII 62.5 15.0 22.0 4.6 1779 69737 24737 1.5
Bunny BGII 60.9 10.1 17.2 4.7 1723 67542 22542 1.5
SP7157BGII 81.2 16.9 23.5 5.1 2549 99921 54921 2.2
S. Em. 0.42 0.05 1.0 0.32 94 2494 1683 1.01
CD (p=0.05) 14.0 1.7 3.2 1.00 289 8008 5480 0.05
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Various basic problems in plant science. In
1985 Martin, demonstrated that. Using this
technology, up to 400.000 plants could be
cloned, from a single rose on annual basis. Such
a method has considerable implications for the
rose breeder as it allows rapid multiplication to
new varieties. Hameed et al. in 2009
determined basal medium and growth regulators
for in vitro propagation of Rosa hybrida from
nodal meristem explants. The commercial
application of plant tissue culture technique for
vegetative propagation of cultivated plant,
however, was reported 30 years ago organized
tissue such as plant organs or shoot tips were
preferred for production of plantlets
(Razavizadeh and Ehsanpour, 2008). In 2015,
Ashwin B. Kshirsagar and Sandesh V. Arade,
conducted experiment on nodal culture of Rosa
hybrid L., maximum number of shoots 1 2 was
observed in growth media supplemented with 2
mg L-1 BAP and 0.5 mg L-1 of kinetin after 45
days of cycle. Therefore, the present work is
initiated to reduce the duration of shoot

multiplication and standardize the nodal culture
system of rose. The MS medium with addition
of BA and NAA was used as treatments to
investigate their effect on shoot proliferation of
Rosa hybrida L.

Materials and Methods

The MS basal medium was used to studied
effect of different concentration of BA and NAA
on nodal culture of Rosa hybrida L. Murashige
and Skoog (MS) medium was commonly used
for all the experiments, containing 0.8% agar
(w/v) and 3% (sly) sucrose and various conc. of
BA (0.0, 0.5, 1.0, 1.5 and 2.0 mg L-1) and
NAA (0.3 mg L-1 constant for all treatments).
The stock solution mixed in required proportion
along with sucrose. The volume was made by
adding distilled water then checks the PH 5.6-
5.8, finally added agar and antifungal
supplement (v/v) to properly mix the media. The
required material and media was autoclaved at
121°C for 20 min.

The nodal segment of rose was cut into 3-4
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Abstract
The goal of this study was to use plant tissue culture technique in vegetative propagation of Rosa hybrid

L. by using single nodes segment. The nodal segment was cultured on MS medium supplemented with different
concentrations of BA ranging from 0.5- 2.0 mg l-1 in combination with 0.3 mg l-1 of NAA constant for shoot
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leaves per culture where formed. A reliable and rapid shoot proliferation protocol is developed as well as
efficient nodal culture system to yield large numbers of shoots developed of Rosa hybrida L. 
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cm length segments and wash with running tap
water to remove dirt. Then explants was
washing with household detergent (Labolin) for
5 min followed by 15 min tap water washing
followed by repeated rinsing with distilled water
for 5 min. After that explant was transferred to
laminar air flow for surface- disinfect using 70%
ethanol for 10-20 sec. and further sterilization
with 5.25% sodium hypochlorite (NaOCl)
solution containing two drops of Tween-20 for
20 minutes and wash with sterilized double
distilled water (DDH2O) for 5 times. The
explants were trimmed to 1 cm long pieces
before transfer to the shoot multiplication
medium. After sterilization of explants were
trimmed (1 cm) and inoculated on MS media
supplemented with different combination of BA
(6- Benzyl adenine) and constant NAA (a-
Naphthalene acetic acid). The cut ends of
explants were kept in such a way so as to have
maximum contact with the medium. After
aseptic transfers, the explants and tissues have
to be incubated at specific temperature, the most
desirable being 25±2°C temperatures with 16
hrs photoperiod. Micro- shoots formed in the
test tubes were taken out 4-5 weeks after
inoculation. The shoots were separated by
dissecting them in the sterile environment of
laminar air flow cabinet with sterile dissecting
needle and forceps. They were placed in the test
tubes containing fresh media. Filter sterilization:
The plant growth regulators, Amino acids and
vitamins may get destroyed during autoclaving,
such chemicals are, therefore. sterilized by
filtration through using syringe- driven filter
membrane 0.22 pm porosity.

Statistical analysis : The data obtained on
various observations is analyzed by completely
randomized design (CRD). Each phyto-hormone
treatment consist 5 treatment and 4 replication
and means were compared at p<0.05 Level of
significance (Panse and Sukhatme 1967).
Number of days required for initiation of axillary
shoot and axillary shoots produced per explants:

The number of days taken to show initial
differentiation of shoot from the date of
inoculation of different explants was recorded
and was expressed as mean number of day s
while sub culturing multiple shoots were
separated, counted from explants and expressed
as shoot per explant. Shoots length: The shoot
length was measured from base to the tip of the
plantlet at the time of subculture and the average
length was expressed in centimeters. Number of
leaves proliferated: The number of leaves
proliferated was measured. after inoculation was
recorded.

Results and Discussion

Number of days required for shoot
initiation and shoot produced per
explants : Number of shoots initiation per
explant of Rosa hybrida L. as enhanced by
different level of BA in combination with
constant NAA at (30 DAI) is presented in
Table1. In axillary bud produced maximum 20
shoots per explants and minimum 1 shoots per
explants. Number of shoots were produced in
media supplemented with 1 mg 1-1 BA and 0.3
mg 1-1 constant NAA (Table 1). Whereas, single
shoot production was observed in control.

Data presented in Table 1 indicated that the
mean number of days required for shoot
initiation was 11.2. The number of days
required for shoot initiation was influenced
significantly due to different concentration of BA
and constant NAA. Treatment T2 i e. (BA 1.0
mg 1-1) require minimum number of days for
initiation of shoot (6.25) and was at par with
treatment T3 (BA 1.5 mg l-1) found significantly
superior over rest or other treatments (30 DAI).

Similarly Treatment T3 (BA 1.5 mg 1-1) and
Treatment T4 (BA 2.0 mg 1-1) did not differ
significantly in number of days required for shoot
initiation. But both recorded significantly less
number of days for shoot initiation compared
with Treatments T0 control (MS-media) and T1
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(BA 0.5 mg 1-1) However, Treatment T0 control
only in MS-media recorded significantly more
number of days for shoot initiation as compared
to rest of treatments.

This was in confirmation with the results of
Kantamaht et al. (2009). who reported that
when  the  concentration  of  BA  was  increased
from  0.5  mg l-1 to  2.0  mg l-1 with  same
concentration of NAA (0.3 mg 1-1), the numbers
of  shoots per explant formed also increased and
highest number of multiple shoots were
produced in 1 mg 1-1 BA and 0.3 mg I-1 NAA.
In control which had only a single shoot and
mean length of shoot was maximum which may
be because of the fact that suppression of apical
dominance.

Shoots produced per explants : Data
presented in Table 1 would reveal that mean
number of shoots produced per explants of
Rosa hybrida L. 30 DAI was 7.75. 

The shoot number was influenced
significantly due to different concentrations of
BA in combination with constant level of NAA.

The treatment T2 i.e. ( BA 1.0 mg 1-1) and
Treatment T3 i.e.( BA 1.5 mg 1-1) were at par
with each other and produced significantly
higher shoot number (20.25) over rest of
treatments. Treatment T1 (BA 1.0 mg 1-1) also
proved significantly superior over Treatment T4
(BA 2.0 mg 1-1) and Treatment T0 control (MS-
media) producing number of shoots produced
per explants at 30 DAI.

However, T4 i.e. (BA2.0 mg 1-1) which show
had only a single shoot and mean number of
shoot was 1.0 per explants within 30 DAI. Plant
growth hormone interaction effect of higher
dose of cytokinin (BA) with constant NAA does
not show the cell division activity and
inactivation of cellular response due to that
nodal bud development is inactivated.

This result is relatively similar to that obtained
by Kim et al. (2003); the lower concentrations
of BA (l .0 to 1.5 mg 1-1) stimulated the bud
growth in the six rose cultivars (R. hybrida L.
cvs. “4th of July”, Graham Thomas ’,
“Tournament of Roses”, “Sequoia Ruby”, “Play
boy”), but higher concentrations of BA (2.0 to
4.0 mg 1-1) inhibited shoot proliferation. Shoot
multiplication increase resulted from increase in
BA concentration.

However, T0 control (MS-media) and T4 (BA
2.0 mg 1-1) did not differ significantly in
recording number of shoots produced per
explants.

Cytokinins promote cell division and
stimulate initiation and growth of shoots in vitro.
They promotes axillary shoot formation by
opposing apical dominance regulated by auxins.
Small concentration of auxins play a role in
many developmental processes, including cell
length and swelling of tissue, apical dominance
of shoots.

Shoots length : Data on mean shoot length
(cm) of main shoot as influenced by various
treatments of BA and NAA concentration in 30
DAI are given in Table 2.
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Table 1. Effect of BA in combination 1'ith constant NAA
on number of days required for shoot initiation
and shoots produced per explants (30 DAI)

Treatment (T) No. of No. of 
days shoots 
required produced 
for per 
shoot explants 
initiation (30DAI)

T0 - (MS Media) 19.50 1.0
T1 - MS + BA (0.5) + NAA (0.3) 14.75 6.75
T2 - MS + BA (1.0) + NAA (0.3) 6.25 20.25
T3 - MS + BA (1.5) + NAA (0.3) 7.25 18.25
T4 - MS + BA (2.0) + NAA (0.3) 8.25 1.0
Mean 11.2 7.75
S.E.± 0.31 0.55
CD at 1% 1.30 2.27



Data presented in Table 2 indicated that
mean shoot length (cm) of main shoot of Rosa
hybrida L. was 2.19 cm at 30 DAI. The mean
shoot length was influenced effect of different
concentration of BA and NAA on length of
shoot per explants was found significant due to
different concentration of BA and constant NAA
30 DAI. Treatment T2 (BA 1.0 mg 1-1) and
Treatment T3 (BA 1.5 mg 1) were at par with
each other and produced significantly
higher shoot length (4.38 cm) over rest of
treatments.

Similarly Treatment T1 (BA 0.5 mg l-1) and
Treatment T3 (BA 1.5 mg 1-1) did not differ
significantly in recording shoot length. But both
proved significantly effective over Treatment T0
control (MS-media). Treatment T0 control (MS-
media) proved significantly ineffective for
producing more shoot length as compare to rest
of treatments. The combination effect of
cytokinin used in media promotes the growth of
shoots and regulates cell length as well as cell
division.

Cytokinins are involved in regulation of
various processes of plant growth and
development, such as germination, shoot
differentiation, activation of shoot meristem etc.
while interacting with other phyto-hormone
Mok (1994).

No. of leaves : Data presented in Table 3
concluded that mean number of leaves per
explant of Rosa hybrida L. at 30 DAI was 22.7,

Treatment T2 (BA 1.0 mg 1-1) and
Treatment T3 (BA 1.5 mg 1-1) were at par with
each other and produced significantly higher
number of leaves (T2; 49.75 and T3 46.75) over
rest of treatments.

Treatment T1 (BA 1.0 mg 1-1) also proved
significantly superior over Treatment T4 (BA 2.0
mg 1-1) and Treatment T0 control (MS-media)
producing number of shoots produced per

explants at 30 DAI. However, T0 control (MS-
media) and T4 (BA 2.0 mg l-1) did not differ
significantly in recording number of shoots
produced per explants.

The number of leaves proliferated in rose
where influenced due to different concentration
of BA and constant NAA. Concentration of BA
2.0 mg l-1 recorded maximum number of leaves
(50) per explants and found significantly superior
over rest of concentrations. The relative effects
of auxin and cytokinin ratio on morphogenesis
of cultured tissues were demonstrated by Skoog
and Miller (1957) and still serve as the basis for
plant tissue culture manipulations today.

The effect of interaction beta eencytokinins
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Table 2. Shoot length as influenced by various concen-
trations of BA and NAA (30 DAI)

Treatments (T) Shoot 
length 
(cm)

T0 - (MS Media) 0.2
T1 - MS + BA (0.5) + N.EA (0.3) 1.15
T2 - MS + BA (1.0) + NAA (0.3)  4.38
T3 - MS + BA (1.5) + N.AA (0.3) 4.13
T4 - MS + BA (2.0) + NAA (0.3) 1.13
Mean 2.19
S.E. ± 0.09
C.D at 1 % 0.39

Table 3. Number of leaves of explants as influenced by
various concentrations of BA and NAA (30 DAT)

Treatments (T) Shoot 
length 
(cm)

T0 - (MS Media) 2.23
T1 - MS + BA (0.5) + N.EA (0.3) 9.50
T2 - MS + BA (1.0) + NAA (0.3)  49.75
T3 - MS + BA (1.5) + N.AA (0.3) 46.76
T4 - MS + BA (2.0) + NAA (0.3) 4.75
Mean 22.7
S.E. ± 0.75
C.D at 1 % 3.10



and auxins in vegetative multiplication and
increasing growth lengths can be interpreted by
the increase of cytokinins role in the presence
of auxins as Mohammed and Al-Younis (1991)
reported that movement of cytokinins is
generally activated in the presence of auxins, so
a larger number of buds will have a chance to
gross and start to produce shoots. Plant tissue
culture media provide not only these inorganic
nutrients, but usually a carbohydrate (sucrose is
most common) to replace the carbon which the
plant normally fixes them the atmosphere by
photosynthesis. To improve growth, many
media also include trace amounts of certain
organic compounds, notably vitamins, and plant
growth regulators. The 17 essential elements
regulate osmotic potential, cell wall synthesis,
cell signaling and energy transport component
of photosynthesis electron transport and
chlorophyll biosynthesis.

It can be concluded that the shoot initiation
was round superior in concentration of BA 1.0
mg 1-1 in combination with NAA 0.3 mg 1-1 in
7 days (DAI). The concentration of BA 1.0 mg
1-1 in combination with NAA 0.3 mg l-1 was
found the best hormonal concentration to yield
highest number of (20) shoot formation and (50)
leaves produced in Rosa hybrida L. The
concentration exceeds than BA 1.0 mg 1-1 and
NAA 0.3 mg l-1 shows inhibitory effect on
growth rate of Rosa hybrida L.
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Soybean (Glycine max), otherwise known as
a ‘miracle crop’ with over 40 per cent protein
and 20 per cent oil, originated in China.
Soybean has now become the largest source of
vegetable oil and protein in the world and its
large scale cultivation in few countries such  as
Argentina, Brazil, Canada, China, India,
Paraguay, and USA. soybean has not only
gained the vital importance in Indian Agriculture
but also plays a decisive role in oil economy of
India Soybean has been accredited as principle
food crop since long time, that produces 2-3
times more high quality protein yield per hectare
than thepulses and it is preferred especially by
vegetarians an account of its richness in protein,
fat, carbohydrates,mineral salts and vitamins . It
is a multipurpose crop used for making soymilk,
soya paneer,soya yogurt, soya ice- cream etc. In

Maharashtra the area under this crop is mainly
occupied by marathwada region about 26.320
lakh hectares with production of 27. 543 MT
and average productivity of 1058kg ha-1

(Anonymous 2010). One of the limiting factor
for low yield was found to be weed competition.
(Muzikl979) and Rao (198 reported 76% losses
in soybean yield due to weed infestation in India.
In Kharif season, the weed competition is one
of the most important causes of yield and
estimated to be 30-80 per cent (Yaduraju,
2002). The herbicides presently available are
either pre-emergence (PE) and have narrow
spectrum of weed control. If farmer skip
application of these pre-emergence herbicides
or pre-plant incorporated herbicides due to
some reasons, require alternative post-
emergence herbicides for managing weeds. Post
emergence herbicides may be applied as per
need of time and place saving time, money and
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Abstract
An investigation was undertaken to find out suitable post emergence herbicides for weed control insoybean

under Marathwada region at department of Agronomy, Marathwada Agricu1tural University, Parbhani during
the kharif season of the year 2010. Highest number of pods plant (40.62), seed yield (2888 kg ha-1), straw
yield (3570 kg ha-1) and weed control efficiency at 40 DAS and at harvest (monocot and dicot) i.e.98.43,
98.78% and 96.19, 95.93% respectively were recorded in treatment (T10) weed free check (2 HW + 2 hoeing
at 3rd and 5th WAS). Followed by treatment T9 pendimethalin PE @ 750 gma.i. ha-1 + 1 HW at 30 DAS,
number of pods plant-1 (38.66), seed yield (2820 kg ha-1), straw yield (3503 kg ha-1) and WCE 97.10, 97.23%
and 89.40, 85.55% monocot and dicot at 40 DAS and at harvest respectively. Weed index i.e. lowest yield
loss over weed free check was observed in treatment T9 pendimethalin PE @ 750 gm a.i.ha-1 + 1 HW at 30
DAS (2.35%) and Amongst the post emergence herbicides treatment (T8) imazethapyr POE @ 75 gma.i.
ha-1 at 21 DAS (6.33%). Amongst the post emergence herbicides treatment (T8) imazethapyr POE @ 75
gma.i.ha-1 at 21 DAS were recorded highest number of pods plant-1 (38.25), seed yield (2705 kg ha-1), straw
yield (3416 kg ha-1), WCE 96.02, 96.42% and 86.05, 8l.68% monocot and dicot at 40 DAS and at harvest
respectivelyand weed index 6.33% as compared to other post herbicidal treatments.
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labor. Therefore, there is a need of testing new
post-emergence herbicides which have broader
spectrum of activity (Kumar et al., 2008).
Recently new post-emergence herbicides have
been released in India and weed evaluation for
field use. So keeping these facts in view an
attempt was made in study to evaluate efficacy
of post emergence herbicides for weed control
in soybean under Marathwada region.

Materials and Methods

The field experiment was conducted during
kharif season of the year 2010 at the
Agronomy Farm, Marathwada Agricultural
University, Parbhani. Soil of the experimental
field was black and clayey in texture. The
experiment was laid out in Randomized Block
Design (RBD) with twelve treatments replicated
three times. Allocation of treatment at each plot
in each replication was done by randomization.
The plot size was 4.8 m x 4.5 m and seeds were
sown at 45 x 05 cm distance. The yield
parameters for find out suitable post-emergence
herbicide were studied in all 12 treatments that
is number of pods plant-1, seed yield kg ha-1,
straw yield kg ha-1, weed control efficiency and
weed index. These observations recorded in 5
plants of each treatment per plot in each
replication and there average mean values were
used for statistical analysis.

Result and Discussion

Data presented in Table 1 revealed that the
treatment (T10) weed freecheck (2 HW + 2
hoeing at 3rd and 5th WAS) recorded highest
number of pods plant-1 (40.62) which was at par
with (T9) pendimethalinin PE @ 750 gm a.i.
ha-1 + 1 HW at 30 DAS and amongst post-
emergence herbicides treatment (T8)
imazethapyr POE @ 75 gm a.i. ha-1 at 21 DAS
(38.25). Treatment (T10) weed freecheck (2 HW
+ 2 hoeing at 3rd and 5th WAS) recorded highest
number of pods plant-1 (40.62), seed  yield
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(2688 log ha-1), straw yield (3570 kg ha-1) and
weekcontrol efficiency at 40 DAS and at harvest
(monocot and dicot) i.e. 98.43, 98.78% and
96.19, 95.93% respectively Followed by
treatment T9 pendimethalin PE @ 750 gm
a.i.ha-1 +1 HW at 30 DAS, number of pods
plant-1 (38.66), seed yield (2820 kg ha-1) , straw
yield (3503 kg ha-1) and WCE 97.10, 97.23%
and 89.40, 85.55% monocot and dicot at 40
DAS and at harvest respectively. Weed  index
i.e. lowest yield loss over weed free check was
observed in treatment Type @ 750 gm a.i. ha-1

+ 1 HW at 30 DAS (2.35%) and Amongst the
post emergence herbicides treatment (T8)
imazethapyr POE @ 75 gm a.i.ha-1 at 21 DAS
(6.33%). Study on  post  emergence  herbicides
for weed control in soybean rather than other
weed control treatments revealed that, the
treatment (T8 imazethapyr POE @ 75 gm a.i.
ha-1 at 21 DAS were recorded highest number
of pods plant-1 (38.25),seed yield (2705 kg
ha-1), straw yield (3416 kg ha-1), WCE 96.02,
96.42% and 86.05, 81.68% monocot and dicot
at 40 DAS and at harvest respectively and weed
index 6.33% which was followed by treatment
(T7) Tank mix (Quizalofop ethyl POE @ 40 g a.i.
ha-1 + chlorimuron ethyl POE @ 12 g a.i. ha-1)
at 20 DAS. number of pods plant-1 (37.13),
seed yield (2690 kg ha-1) , straw yield (3325 kg
ha-1), WCE 93.34, 93.99% and 84.95,80.57%
monocot and dicot at 40 DAS  and at harvest
respectively and weed index 6.85% minimum
observations on above yield parameters were
recorded in treatment T3 Propaquizafop POE @
625 g a.i. ha-1 at 10-12 DAS. From the present
investigation, it was observed that most of the
yield parameters were found at par in treatment
(T9) pendimethalin PE @ 750 g a.i. ha-1 + 1
HW at 30 DAS and treatment (T8) Imazethapyr
POE @ 75 g a.i. ha-1 at 21 DAS with superior
Treatment (T10) weed free check (2 HW + 2

hoeing at 3rd and 5th WAS) so Imazethapyr is
found effective as post emergence herbicide for
weed control in soybean under marathwada
region.
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The floriculture sector has a vast potential as
it is a supplier for large number of    agro-based
industries which are avenues for generation of
skilful employment and self-employment
opportunities both in rural and urban areas. The
present cut flower cultivation in Gujarat greatly
satisfies the local demand which has been used
for worshiping and occasions such as marriage
etc. On the other hand, flower produced from
greenhouses satisfies the demand of corporate
houses, hotels and restaurant etc. In 2012-
2013, Gujarat ranked sixth in leading (loose)
flower production with a production share of

8.63 per cent. Area under floriculture in 11000
ha is covered under flower crops. Navsari,
Vadodara and Bharuch districts were reported
to be the largest producers of flower crops in the
state. Thus, floriculture is a part and parcel of
horticulture and hence it is necessary to collect
the data of various flower crop. Marketing of
flower crops too plays an important role in
determining the levels of income of the producer
and it is the final stage where the farmer
converts all his efforts and investment into cash.
In modern times, farmers have become highly
cost conscious. Among all the flowers cultivated
in Bharuch District, marigold farming has its
own importance due to higher demand in the
nearby cities. Marigolds are grown on a large
scale for cut flowers and on small scale for
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Abstract
Among various flowers cultivated in Bharuch District, marigold farming has greater importance due to

higher demand in the nearby cities. It is an important avenue for generation of skilful employment as well as
self-employment opportunities both in rural and urban areas. Multistage random sampling procedure was
followed for the selection of the respondents in the study. Three villages from Bharuch taluka of Bharuch
district were selected purposively and from all selected villages twenty five farmers were interviewed based on
the availability of marigold growers in the selected villages. The market related data were collected from major
regulated markets viz. Bharuch and Surat markets. A sample of 6 traders (2 wholesalers, 2 Village level
traders and 2 retailers) was selected from each of the above markets. Average and ratio methods will be
extensively used for data analysis. The cost of cultivation and returns were estimated using various cost concepts
viz; cost A, cost B, cost C1, cost C2. Shepherd’s formula was used to work out marketing efficiency. The
economic analysis of the production of marigold crop revealed that the year wise per hectare cost of marigold
flower cultivation was found to be Rs. 1,96,802 due to more human labour. The farmers got gross returns of
around Rs. 2,61,860. The higher marketing cost was observed in marigold marketing due to spoilage of
flowers, non-availability of scientific storage structure and higher transportation charges. In Channel I,
the producer’s share of consumer’s price was 47.93 per cent, and in Channel II it was 44.23 per cent and
therefore in both these channels producer’s share in consumer’s rupee was lower than the Channel III. The
index of marketing efficiency happened to be the highest in Channel III (1.83%) and lowest in Channel II
(0.79%).
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planting shrubs, bushes, edges, rockeries in the
garden and pot plants for decorating the houses.
There is a considerable demand for loose flowers
for making garlands, bouquets and floral
decoration. The beautiful sweet - scented flowers
are valued for worship, making garlands (Verma,
2016). Asserting the importance of the crop,
the present study was conducted to know the
cost of cultivation, marketing cost, price spread,
marketing efficiency involved in production and
marketing of marigold in the study area.

Methodology

Sources of data : For the present
investigation, primary data was collected for
Marigold. The Marigold growers of Bharuch
Taluka of Bharuch district were selected for the
purpose of study. From this taluka, three villages
were selected. The primary data on various
inputs, output and constraints faced were
collected from approximately 25 marigold
growers from all three villages. The market
related data were collected from the Marigold
growers as well as traders. The market related
data were collected from major regulated
markets viz. Bharuch and Surat markets. A
sample of 6 traders (2 wholesalers, 2 Village
level traders and 2 retailers) was selected from
each of the above markets. In all, 4 wholesalers,
4 Village level traders and 4 retailers were
interviewed for collection of data. 

Mathematical models : Average and ratio
methods will be extensively used for data
analysis. The cost of cultivation and returns will
be estimated using various cost concepts viz;
cost A, cost B, cost C1, cost C2.

The marketing efficiency was worked out by
using formula derived by Shepherd, 1972 which
is given below:

ME = N / I 

Where, ME = Index of marketing efficiency,

N = Net price received by the farmer (Rs.) and I
= Total marketing cost (Rs.) + Total margin (Rs.)

Results and Discussion

Cost and returns involved in cultivation
of Marigold crop in South Gujarat : The
details of cost of cultivation and yield of marigold
flower are presented in Table 1.  It can be
revealed from the table that the average total
cost (cost C2) of marigold flower per hectare was
Rs. 1,96,802. The expenditure share of
operating cost in the total cost was 57.35 per
cent. Among the different items of expenditure,
the human labour ranked first with 39.92 per
cent of the total cost, followed by planting
material (7.13%), bullock labour and tractor
charges (5.71%), chemical fertilizers (4.96%),
irrigation (4.26%), manures (2.12%), insecticide
/pesticides (1.70 %), miscellaneous cost
(1.28%), etc.

The table further showed that the average
yield of marigold flower was 133.58 quintal
ha-1. The average gross return was found to be
Rs. 2,61,860 hectare-1.

It can be concluded from the table that the
average returns per hectare over cost C2 was
Rs. 65,058. The cost of production (cost C2) of
marigold flower was Rs.1473.29 per quintal.
The average farm harvest price was estimated
to be Rs. 1,960.32 per quintal. The average
farm harvest price was observed higher than the
cost of production indicating the profitability of
the crop. The input-output ratio worked out was
1: 1.33 which was marginally profitable for the
farmers during the period of study.

Marketing channels : Flowers move from
producers to consumers through various routes
of marketing channels. The channels consists of
agencies which perform various marketing
functions in sequence as the produce moves
from the primary producer to the ultimate
consumer depending on the needed marketing
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services, facilities, time and distance involved in
completing the process.

Most of the flowers produced in study area
were marketed within the state. Therefore, two
cities viz., Bharuch and Surat were identified to
study the marketing channels and price spread
in various marketing channels. 

There were three marigold flower marketing
channels identified in the study area are shown
below.        

Channel I : Producer Ò Wholesaler cum
commission agent Ò Retailer Ò Consumer

Channel II : Producer Ò Village level
merchant ÒWholesaler cum commission agent
Ò Retailer Ò Consumer

Channel III : Producer Ò Retailer Ò
Consumer

Flowers marketed through various
marketing channels : Table 2 indicates that
out of 445.75 quintals of marigold, 71.50 per
cent marigold flowers were marketed through
Channel I, 16.18 per cent quantity of marigold
flowers marketed through Channel II and 11.70
per cent quantity of marigold flowers marketed
through Channel III.

Marketing cost incurred by producer
and intermediaries in marigold marketing:
The details of component wise per kg marketing
cost incurred by marigold producer and
intermediaries are presented in Table 3. 

It can be seen from the table that the total
marketing cost borne by marigold producer was
Rs. 1.90 kg-1, Rs.0.60 kg-1 and Rs. 0.95 kg-1

in Channel I, Channel II and Channel III,
respectively. Among the various cost compo-
nents, transportation charges accounted for
50.00 per cent of total marketing cost, followed
by preparation for market (26.30%) and packing
charges (15.80%) in Channel I. In Channel II
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Table 1. Details of cost of cultivation of Marigold crop per
hectare

Items Phys- Value % to  
ical Rs. Cost 
unit C2

Human labour:
A : Family  (man days) 129.75 23896 12.14

B : Hired  (man days) 220.25 54669 27.78

Bullock labour (pair days) - 11228 5.71

Plants (No.) - 14037 7.13

Manures (carts) 20 1473 0.75

Chemical fertilizers (kgs) N 206 9770 4.96

P 96

K  83

Irrigation - 8378 4.26

Insecticides/pesticides - 3346 1.70

Miscellaneous costs - 2529 1.29

Depreciation cost - 395 0.20

Interest on working capital - 4341 2.21

Rental value of owned land - 41898 21.29

Interest on owned fixed - 251 0.13
capital

Management cost - 17891 9.09

Cost A 112866 57.35

Cost B 155014 78.77

Cost C1 178911 90.91

Cost C2 196802 100.00

Yield : 
A : Main product (qn ha-1)             133.58 261860

B : By-product (qn ha-1) - -

A : Farm Harvest Price of - 1960.32

Main product (Rs. qn-1)

B : Income from - -

by-product (Rs. ha-1)

Gross income: main product+ 261860
by-product (Rs. ha-1)

Summary results
Costs Returns Costs Input-

ha-1 qn-1 output 
over (Rs.) ratio 
costs over 
(Rs.) costs

Cost A 14994.00 844.93 1:2.32

Cost B 106846.00 1160.46 1:1.69

Cost C1 82949.00 1339.35 1:1.46

Cost C2 65058.00 1473.29 1:1.33



preparation for market charges accounted
50.00 per cent of total marketing cost, followed
by packing charges (41.67%) and other charges
(8.33%) whereas, in Channel III, transportation
charges accounted for 47.37 per cent of total
marketing cost, followed by packing charges

(26.32%) and preparation for market (15.78%).
The higher marketing cost incurred by producer
was due to higher transportation charges
incurred by them as a seller while selling at
distant markets.

Table also shows that the total marketing cost
of marigold flower incurred by village level
merchant in Channel II was Rs. 1.60 kg-1.
Among different component of cost,
transportation charges and spoilage accounted
62.50 per cent and 28.12 per cent,
respectively.    

Further, it was observed that the total
marketing cost of marigold flower incurred by
wholesaler cum commission agent in Channel I
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Table 2. Marigold Flowers marketed through various
marketing channels (In quintals)

Category Flowers marketed through Total
various marketing channels

–––––––––––––––––––––––––––––––
Channel Channel Channel
I II III

All farms 315.14 74.05 51.56 440.75
(71.50) (16.80) (11.70) (100.00)

Table 3. Marketing cost incurred by producer and intermediaries in different marketing channels of marigold

Particulars Chan- % to Chan- % to Chan- % to 
nel total nel total nel total 
I cost II cost III cost

I  Marketing cost incurred by producer (Rs. kg-1)
Preparation for market 0.55 26.19 0.35 47.95 0.20 17.39
Packing charges 0.35 16.67 0.30 41.10 0.30 26.09
Transportation charges 1.00 47.62 0.00 0.00 0.50 43.48
Other charges 0.20 9.52 0.08 10.95 0.15 13.04
Total marketing cost 2.10 100 0.73 100 1.15 100

II  Marketing cost incurred by village level merchant (Rs. kg-1)
Transportation charges - - 1.00 62.50 - -
Spoilage - - 0.45 28.12
Other charges - - 0.15 9.38 - -
Total marketing cost - - 1.60 100 - -

III  Marketing cost incurred by wholesaler cum commission agent (Rs. kg-1)
Grading and packing charges 0.45 18.75 0.45 18.75 - -
Spoilage 1.70 70.83 1.70 70.83 - -
Other charges 0.25 10.42 0.25 10.42 - -
Total marketing cost 2.40 100 2.40 100 - -

IV  Marketing cost incurred by retailer (Rs. kg-1)
Transportation charges 1.50 32.61 1.50 32.61 0.80 22.22
Grading and packing charges 0.60 13.04 0.60 13.04 0.50 13.89
Loading and un loading charges 0.45 9.78 0.45 9.78 0.35 9.72
Spoilage 1.70 36.96 1.70 36.96 1.65 45.83
Other charges 0.35 7.61 0.35 7.61 0.30 8.34
Total marketing cost 4.60 100 4.60 100 3.60 100
Source: Field survey



and Channel II was Rs. 2.40 per kg. Among
different component of cost, spoilage ranked
first with 70.83 per cent to total marketing cost
and grading and packing charges 18.75 per
cent.

Total marketing cost of marigold flower
incurred by retailer was Rs. 4.60 kg-1 in Channel
I and II and Rs. 3.60 kg-1 in Channel III. Among
different cost components, spoilage was the
highest, accounting for about 36.96 per cent in
Channel I and II and 45.83 per cent in Channel

III, followed by transportation charges and
grading and packing charges. 

The higher marketing cost was observed in
marigold marketing due to spoilage of flowers,
non-availability of scientific storage structure and
higher transportation charges. Rajeshkumar et
al. (2004) was also reported that the spoilage
and transportation are the major costs incurred
by retailers in the marketing of flowers. 

Price spread : The difference between the
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Table 4. Price spread and marketing efficiency in different marketing channels of marigold

Particulars Channels
––––––––––––––––––––––––––––
I II III

Net price received by producers  17.72 17.67 18.25
(47.93) (44.23) (64.60)

Marketing cost incurred by producers 2.10 0.73 1.15
(5.68) (1.83) (4.07)

Sale price of producer 19.82 18.40 19.40
(53.61) (46.06) (68.67)

Marketing  cost incurred by the Village level merchant - 1.60 -
(4.01)

Village level merchant margin - 2.80 -
(7.00)

Sale price of Village level merchant /Purchase price of Wholesaler cum commission agent - 22.80 -
(57.07)

Marketing  cost incurred by the   Wholesaler cum commission agent 2.40 2.40 -
(6.49) (6.01)

Wholesaler cum commission agent margin 4.90 4.90 -
(13.26) (12.26)

Sale price of Wholesaler cum commission agent/Purchase price of retailer 27.12 30.10 -
(73.36) (75.34)

Marketing cost incurred by  the retailer 4.60 4.60 3.60
(12.44) (11.51) (12.75)

Retailer’s margin 5.25 5.25 5.25
(14.20) (13.15) (18.58)

Retailer’s selling price/Consumer’s purchase Price 36.97 39.95 28.25
(100.00) (100.00) (100.00)

Total Marketing Costs 9.10 9.33 4.75
(24.61) (23.35) (16.81)

Total Marketing Margins 10.15 12.95 5.25
(27.45) (32.42) (18.58)

Price Spread (Total Marketing Costs and Margins) 19.25 22.28 10.00
(52.07) (55.77) (35.40)

Marketing Efficiency 0.92 0.79 1.83

Source: Field Survey. Note: Figures in parentheses are percentages of retail price



price paid by the ultimate consumer and the
price received by the producer for an equivalent
quantity of farm produce is known as price
spread. It includes cost of performing various
marketing functions and margins of different
agencies associated in the marketing process of
the commodity. The extent of price spread helps
policy makers in devising suitable policies for
increasing marketing efficiency either by way of
reducing the marketing costs or eliminating
unwanted middlemen from the marketing
process or by both. The marketing costs,
margins and price spread in marketing of
marigold through major channels have been
presented based on the data collected from
farmers and market functionaries.

Price spread in marketing of marigold
flowers : The data of the price spread for
marigold flowers in different three channels are
presented in Table 4. 

It was observed from the table that the price
spread was the lowest i.e. 35.40 per cent in
Channel III, when marigold flowers were
marketed through retailers to consumers. In this
Channel, the producer received the highest
share of consumer’s price (64.60%).

In Channel I price spread was 52.07 per cent
when flowers marketed through wholesaler cum
commission agent and in Channel II it was
55.77 per cent, when flowers were marketed in
Bharuch and Surat markets through village level
merchant and wholesaler cum commission
agent. In Channel I, the producer’s share of
consumer’s price was 47.93 per cent, and in
Channel II it was 44.23 per cent. Thus, in both
these channel producer’s share in consumer’s
price was lower than the Channel III. This could
be attributed to the fact that the marigold flowers
were marketed at distant market with the higher
marketing costs including margins of village level
merchant, wholesalers cum commission agent
and retailers. 

The index of marketing efficiency happened
to be the highest in Channel III (1.83%) and
lowest in Channel II (0.79%).

Conclusion

Production of marigold is quick earning and
employment generating as they are labour
intensive crops. There is an increased demand
for marigold flowers due to various social and
religious functions which are integral part of
Indian culture and tradition. The recent
development in rural road linkage would
definitely increase marketable and exportable
surplus, and also minimize the spoilage losses
during the transition period. These all go in
favour of bright future of marigold crop farming.
At this juncture, it would be worthy to study the
economics of production as well as marketing of
marigold crop. The per hectare cultivation of
marigold was found to be profitable with net
returns of Rs. 65,058 and the input-output ratio
worked out was 1: 1.33 which was marginally
profitable for the farmers during the period of
study. Hence there is a need to introduce
suitable measures for spread of technology and
management practices relating to flower
cultivation which may improve the productivity
and also profitability of the marigold crop and
enough provisions for credit facilities for farmers
need to be made to encourage them to
undertake marigold cultivation and there is a
need to take measures to reduce the price
spread thereby increasing the producer share in
consumer rupee.
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India has a diverse climate and soil type, on
which more number of horticultural crops such
as fruits, vegetables, spices and condiments,
ornamentals, medicinal and aromatic plants are
cultivated. Among these crops, vegetable
cultivation is the major and most profitable  for
the farmers. So, it is comparatively more
economic  than field crops. Vegetable crops
provide an important source of income for the
small and marginal farmers in India. The
increasing population, urbanization and the
rising incomes have given great impetus to the
cultivation of vegetable crops, which form an
important source of minerals, particularly,
calcium, magnesium and iron, vitamins like A,
B-complex, C and fibre in the largely vegetarian
diet of our people has created increasing the
demand for vegetable.Vegetable crops playing
an important role in commerce and economy of
nation, particularly through processing and
export trade. The area under production of
vegetables in India is 10436 thousand hectares
accounting for 187474 thousand metric tonnes

of production and productivity 17.96 MT/Ha
(Anonymous, 2019). However, there is need to
increase vegetable production in India and
Maharashtra is importatnt aspect. Therefore the
study was undertaken on knowledge and
adoption of vegetable growers about horticul-
tural tecommendations. This would help in
finding out the determinants of acceptance,
which play a major role in work out strategies to
overcome the challenges.

Materials and Methods

For the present study 120 vegetable growers
respondent were selected from three tahsils of
Pune district  purposively on the basis of area
under cultivation of vegetable crops viz.,
Indapur, Ambegaon and Junnar. Thus, total six
villages were selected from these three tahsils.
From each village 20 vegetable growers
respondents were selected by proportionate
random sampling method. Ex-post facto design
of social research was used for study. Collection
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The present study on knowledge and adoption of the horticultural rcommendations  was carried out by
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under cultivation of vegetable crops. In present study, the data were collected from sample size of 120
respondents from six villages. It was observed that 100  percent vegetable growers face the problem of shortage
of labours during sowing, transplanting and harvesting time. Majority of the vegetable growers, 65.83 per
cent, had problems of seed shortage  of  improved varieties, planting material, high seed cost, planting material
(70.83%) with lack of knowledge about recommended dose of fertilizers (56.66%), lack of processing facilities
(47.50%). However, all vegetable growers complained about market rate and demand fluctuation and 64.16
per cent of the vegetable growers reported lack of storage facility is majot hurdle. 
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of the data from the respondents were
completed  by personally interviewing with the
help of well- structured interview schedule. 

Results and Discussion

1. Constraints faced by the vegetable
growers

The data were collected on the constraints
faced by the vegetable growers  in adoption of
various vegetable recommendations and
analyzed. The findings are presented in Table 1.

A.  Supply constraints 

It is observed that100% percentof vegetable
growers faced the problem of shortage of
labours during planting, sowing and harvesting
season time (Table 1).

The major problem expressed by the
vegetable growers were unavailability and
shortage  improved varieties of  seed and
planting material of various vegetable crops
(65.83 per cent), unavailability reliable chemical

fertilizers and genuine seed material in time
(60.00 per cent) and more than fifty percent
vegetable growers reported that lack of pest and
disease resistance varieties for vegetables
specially (56.66 per cent). The findings are in
line with Gaikwad (2010) and Mate (2006).

B. Economic constraints

It is observed that 100 percent vegetable
growers complain about market rate and
demand fluctuation. The other economic
problems expressed by the vegetable growers
were high cost seed and planting material
(70.83 per cent) and high cost of fertilizer,
pesticides and insecticides (68.33 per cent). 
The findings are in line with Yamgar (2013) and
Mate (2006).

C. Technical constraints

The majority 64.16 per cent of the vegetable
growers reported lacking about storage facility
during harvesting time (Table 1). Other major
problems expressed by the vegetable growers,
lack of knowledge about recommended fertilizer
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Table 1. Constraints faced by the respondents

Constraints Respondents (N=120)
–––––––––––––––––––––––––––––––––
Frequency Percentage

Supply constraints 

Lack of availability of improved varieties seed and planting material 79 65.83

Lack of availability of  pest and disease resistance varieties 68 56.66

Shortage of skilled labour 120 100

Unavailability chemical fertilizer and genuine seed material in time 72 60.00

Economic constraints 

Price fluctuation 120 100

High cost of seed and planting material 85 70.83

High cost of fertilizer, pesticides and insecticides 82 68.33

Technical constraints 

Lack of knowledge about recommended fertilizer. 68 56.66

Lack of knowledge in identifying pest and diseases 54 45.00

Lack of cold storage facility 77 64.16

Lack of processing facility 57 47.50



dose (56.66 per cent), lack of processing
facilities (47.50 per cent) and lack of knowledge
in identifying pest and diseases (45.00 per cent).
The findings are in line with Sasane (2010) and
Mate (2006).

2. Suggestions made by the vegetable
growers

Suggestions were invited from the vegetable
growers to overcome constraints faced them.
The suggestions help to eliminate problems and
made vegetable cultivation as profitable business.

Table 2, revealed that majority 74.16 per
cent of the vegetable growers were suggested
that the provide disease and pest resistance
varieties. Other suggestions made by the
vegetable growers were assured and reasonable
market rate (100 per cent), provide fertilizer and
pesticides at reasonable rate and in time (74.16
per cent), provide vegetable processing facilities
of the value addition (71.66 per cent), establish
cold storage facilities (69.16 per cent) provide
disease and pest resistance varieties (68.33 per
cent), elimination of middleman (59.16 per cent)
and timely guidance by the extension workers
(53.33 per cent).

Conclusion

It was found that large number of vegetable
growers faced problems like the shortage of
labours during planting, sowing and harvesting
season,lack of pest and disease resistance
varieties, unavailability of reliable chemical
fertilizers and genuine seed material,
shortageofimprovedseeds of varieties and
planting material,price fluctuation, high cost of
seed and planting material, high cost of fertilizer,
pesticides and insecticides.for the overcoming
the problems. Majority vegetable growers given
suggession like assured and reasonable selling
market rate, provide fertilizer and pesticides at
reasonable rate and in time,provide fruit and
vegetable processing facilities respectively.
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