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46
o
C – 48

o
C and seldom falls as low as 4

o
C – 5

o
C. 

The relative humidity ranged between 20 – 94 

percent. The average rainfall in this area is around 

1013.4 mm annually. However, occasional 

precipitation is also not uncommon during winter 

months. 

Allahabad is situated at 25.27 north latitude 80.50 

east longitude and at an altitude of 98 meter above 

sea level. The climate is typically semi-arid and 

subtropical. However experimental field of 

Department of Entomology in SHUATS central field 

is situated at latitude of 25.40 and longitude of 81.85. 

A Variety of Round Brinjal „Kanshi Sandesh‟ 

developed by IIVR Varanasi has been chosen for the 

field experiment. All the package of practices was 

followed as per the general agronomic practices. In 

this experiment, plant spacing of 60 x 50 cm
2
was 

kept, on plot size 5x3 m
2
area, with 3 replications. No 

pesticide was used throughout the experiment 

Daily observations on insect pest were noticed from 

the date of transplanting to the first appearance of 

insects, thereafter observations were repeated at 

weekly interval on each Sunday and of the every 

week, continued till the maturity of crop.  

Regular inspections and monitoring were done for 

observations on shoot infestation caused by the 

Leucinodes orbonalis. The withered / drooped stem 

depicted the initiation of shoot infestation. Total 

number of shoots and number of infested shoots of 

ten randomly selected plants from each plot were 

observed for shoot infestation. 

Observations on shoot and fruit borer were recorded 

in each plot after fruit formation and continued up to 

maturity of crop. The numbers of healthy and 

damaged fruits of ten randomly selected plants were 

counted at each picking. 

Weather data were recorded simultaneously from the 

Department of Agriculture Meteorology, SHUATS 

Allahabad. The Observations recorded on incidence 

of BSFB were then correlated with weather 

parameters. Among weather parameters, maximum 

temperature, minimum temperature, rainfall, relative 

humidity, wind speed, cloud cover and sunshine hour 

were considered for correlation. 

The data obtained were analyzed statistically after 

using appropriate transformation. The percentage 

data were processed under Arcsine transformation 

before statistical analysis. Percentage of fruit damage 

and yield (q/ha) were calculated on the basis of 

following formula described bySarnabati et al. 

(2014):-

 

% Shoot Damage = 

Number of Damaged Shoot  

X 100 
Total Number of Shoots (Damage + Healthy) 

 

% Fruit Damage = 

Weight/number of damaged fruits  

X 100 
Total Weight/number of fruits (Damage + Healthy) 

 

The seasonal incidence of pests and weather parameters were correlated on the basis of following formula:- 

 

 

 

Where,  

X = mean of 1st variable (dependent)  n = total no. of observations  

Y = mean of 2nd variable (independent) r = correlation coefficient 

 

t-test for testing the significance of ‘r’ 

After correlation analysis we found, r (i.e. correlation coefficient), now to check the significance of correlation 

we‟ve performed t-test. Assuming the null hypothesis ƥ=0, the value of “t” is calculated by the following 

expression: 

 

Where, 

t {cal} = calculated value of t-test of “r” 

t {tab} = table value of t at (n-2) degree of freedom 

n = total number of observations 

r = correlation coefficient 
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RESULTS AND DISCUSSION 

Incidence of BSFB Leucinodes orbonalis Guen. 

And percent shoot and fruit infestation: 
A study on the incidence of shoot and fruit borer 

population in relation to weather parameters is 

depicted in table 4.1 and 4.2. Shoot infestation of 

BSFB (Leucinodes orbonalis Guenee) commenced 

from 39
th

 standard week (1
st
 week of October) on 

shoot with an average 14.94% of damaged shoot 

(Number basis) during commence of experiment. 

The borer population increased and gradually 

reached peak level of 44.67% of damaged shoot 

(Number basis) at 42
nd

 standard week (last week of 

October). Also after the initiation of fruits, 

infestation on shoots gradually shifted to fruit during 

41
st
standard week to 43

rd
standard week (2

nd
week of 

October to last week of October), thereafter 

continuously decreasing on shoots and completely 

eradicated by 47
th

 standard week (Lastweek of 

November), as the onset of winter. This may be due 

to insect‟s non-acclimatization in uncongenial 

ecological condition aroused due to change in 

weather. 

Current study reveals that the shoot infestation of the 

pest occurred first time in the 40
th

 standard week i.e. 

30 days after transplanting. This is in agreement with 

Kaur et al. (2014) who reported first appearance in 

four week (30 DAT); However, Kumar et 

al.(2014)reported first appearance in 15 DAT and 

Chetan et al. (2017) reported the incidence on shoot 

started from one week after transplanting (i.e. during 

the month of November) in Rabi season brinjal. 

Studies on the incidence of shoot and fruit borer 

population in relation to weather parameters are 

depicted in table 4.1 and 4.2. Fruit infestation of 

BSFB (Leucinodes orbonalis Guenee) commenced 

from 42
rd

 standard week (3
rd

 week of October) with 

an average 45.83% of damaged fruit (Number basis) 

and 43.43% (Weight basis) during the experiment. 

The borer population increased and gradually 

reached peak level of 57.50% of damaged fruit 

(Number basis) and 55.90% of damaged fruit (weight 

basis) at 44
th

 standard week (1
st
 week of November) 

and thereafter decline in the trend was noticed till 

47
th

 standard week. This may be again due to insect‟s 

non-acclimatization in uncongenial ecological 

condition aroused due to change in weather.

 

Table 1. Data of weather parameters obtained from dept. Of agriculture meteorology for the period of 

experiment 

Standard week 
Temperatures 

(OC) 

   Rain 

fall 

Mm 

Humidity % 
Wind 

speed 

     Cloud cover  

         (octa) 

Sun 

shine 

(hours)  

%Shoot  

damage 

   % fruits 

  Damage 

 Dates T. Max T. Min 24.h 
Morni

ng 

Evenin

g 

KM/h

r 

Morn

ing 

Eveni

ng 
24h No. No. Wt. 

36 10-09-

2017 

36.77 30.31 0.00 83.43 45.14 1.64 2.00 3.71 8.91 0 0 0 

37 17-09-

2017 

37.00 30.40 0.00 83.14 44.00 1.37 4.14 3.57 8.51 0 0 0 

38 24-09-

2017 

36.00 28.60 3.31 89.71 56.57 1.22 6.14 5.57 7.89 0 0 0 

39 01-10-

2017 

36.40 29.86 0.14 86.14 48.86 1.23 1.29 4.14 8.61 14.94 0 0 

40 08-10-

2017 

36.03 30.23 0.00 71.00 49.57 0.96 1.00 2.43 8.87 25.40 0 0 

41 15-10-

2017 

36.34 22.69 0.00 78.00 43.57 0.99 1.00 2.57 8.63 35.63 0 0 

42 22-10-
2017 

36.83 22.77 0.00 80.57 42.29 1.12 0.00 1.71 8.97 44.67 45.83 43.43 

43 29-10-

2017 

35.03 18.86 0.00 81.71 34.57 0.91 0.00 0.71 8.97 38.43 48.48 47.68 

44 05-11-
2017 

32.54 18.83 0.00 84.29 39.14 1.07 0.00 0.43 8.91 23.04 57.50 55.90 

45 12-11-

2017 

32.14 17.83 0.00 86.57 35.57 0.76 0.00 0.00 8.86 19.57 36.07 36.57 

46 19-11-
2017 

31.40 15.97 0.00 90.00 42.29 0.75 0.29 1.00 8.83 0 20.63 21.43 

47 26-11-

2017 

28.89 11.71 0.00 92.00 43.00 0.82 0.00 0.00 8.69 0 13.43 15.59 

48 03-12-
2017 

27.54 8.89 0.00 92.43 40.14 0.74 0.00 0.71 8.63 0 0 0 

49 10-12-

2017 

27.89 8.97 0.00 92.43 39.43 0.59 0.00 0.00 6.86 0 0 0 

50 17-12-
2017 

28.71 9.51 0.00 92.14 39.14 0.70 0.43 0.00 8.60 0 0 0 

51 24-12-

2017 

28.29 10.83 0.00 93.00 42.86 0.74 0.29 0.00 8.37 0 0 0 

52 31-12-
2017 

25.77 10.06 0.00 94.71 47.86 0.62 0.00 0.43 5.57 0 0 0 
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Table 2. Influence of Weather parameters On incidance of Leucinodes orbonalis on shoot and fruits Borer of 

brinjal 

 

Temperature Rain Relative 

 

Humidity % 

Wind 

speed 

Cloud Cover 

 
Sun Shine 

(Celsius) (mm) (Km/hr) 
(Octa) 

 
(hr) 

T. Max T. Min 24.h MORNING EVENING 
Wind 

speed 
MORNING EVENING 24h 

shoot 0.703 0.315 -0.184 -0.73 -0.251 0.13 -0.26 0.01 0.589 

T value 3.828 1.277 0.743 4.164 1.002 0.527 1.065 0.079 2.76 

T tab at5% 2.131 2.131 2.131 2.131 2.131 2.131 2.131 2.131 2.131 

Signif at 5% S NS NS s NS NS NS NS S 

fruit (number) 0.604 -0.035 -0.178 -0.239 -0.551 -0.017 -0.374 -0.337 0.586 

T value 2.925 0.12 0.674 0.925 2.573 0.045 1.561 1.37 2.788 

T tab at5% 2.131 2.131 2.131 2.131 2.131 2.131 2.131 2.131 2.131 

Signif at 5% S NS NS NS S NS NS NS S 

fruit (weight) 0.597 -0.043 -0.177 -0.227 -0.559 -0.027 -0.384 -0.349 0.595 

T value 2.89 0.161 0.682 0.875 2.614 0.083 1.591 1.435 2.855 

T tab at5% 2.131 2.131 2.131 2.131 2.131 2.131 2.131 2.131 2.131 

Signif at 5% S NS NS NS S NS NS NS S 

 

 Positive correlation significantly established. 

 Negative correlation significantly established. 

 

 

 
 

Influence of weather parameters on shoot and 

fruit borer (Leucinodes orbonalis) Incidence on 

shoot. 

Correlation analysis was worked out by correlating 9 

weather parameters in consideration and percent 

shoot infestations with the use of Microsoft excel and 

ICAR-WASP software to understand the relationship 

among them. The correlation coefficients thus 

obtained and their significance at 0.05 levels (95% 

confidence level) are presented in Table 4.2. It was 

found that the pest build up on shoot (Damage % 

number basis) was positively correlated with 

maximum temperature ( r = 0.703) and sun shine 

hours ( r = 0.589). However it was negatively 

correlated with morning relative humidity ( r = - 

0.73).  (Table 4.2). 

Earlier various worker has revealed similar results as 

positive correlation of percentage infestation with 

maximum temperature by Shukla and Khatri, 2010 – 

(r = 0.319); Rao and Bhawani, 2010 – ( r = 0.610 

);Anjali et al., 2012 – ( r = 0.035 ); Sarnabati et al., 

2014 – ( r = 0.129); Kumar and Singh, 2015 – ( r = 

0.798 ); Indira Kumar et al., 2016 – ( r = 0.035); 
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Kumar et al., 2017(a) – ( r = 0.422); Ram kinker et 

al., 2017 – (r = 0.572). 

Positive correlation with sunshine hours is in 

agreement with, Tiwari et al. (2012) – (r = 

0.476);Sarnabati et al., 2014 – ( r = 0.350); Ram 

kinker et al. 2017 – ( r= 0.860); Kumar et al., 

2017(a) – ( r = 0.381). 

Influence of weather parameters on shoot and 

fruit borer (Leucinodes orbonalis) Incidence on 

fruit. 
The correlation coefficients thus obtained and their 

significance at 0.05 levels (95% confidence level) are 

presented in Table 4.2. it is evident from the analysis 

that percent fruit infestation had positive correlation 

with maximum temperature (r = 0.604, on number 

basis and r = 0.597, on weight basis) and sun shine 

hours (r = 0.586, on number basis and r = 0.595, on 

weight basis); whereas it had negative correlation 

with evening relative humidity (r = -0.551, on 

number basis and r = 0.559, on weight basis). 

Earlier various worker has revealed similar results as 

positive correlation of percentage fruit infestation 

with maximum temperature by Shukla and Khatri, 

2010 – (r= 0.319), Rao and Bhawani, 2010 – ( r = 

0.610 ), Sarnabati et al., 2014 – ( r = 0.962),Amit et 

al., 2015 – ( r = 0.320 ), Kumar and Singh, 2015 – ( r 

= 0.796, number basis and, r = 0.797, weight basis ); 

Indira Kumar et al. (2016),Rattanet al., 2016 – ( r= 

0.490 ); Ram kinker et al., 2017 – (r = 0.572). 

Positive correlation with sunshine hours is in 

agreement with, Tiwari et al. (2012) – ( r = 0.476 

),Kumar et al., 2017 – ( r = 0.521);Ram kinker et al. 

2017 – ( r= 0.860). 

While negative correlation with evening relative 

humidity was supported;Anjali et al., 2012 – ( r = -

0.204 ); Yadav et al., 2015 – (r = -0.116);Indira 

Kumar et al., 2016 – ( r = -0.204);Kumar et al., 2017 

– ( r = -0.632 ); Ram kinker et al. 2017 – (r = - 

0.536); Sharma and Tayde, 2017(b)– ( r = -0.395 ). 
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Abstract: A field experiment was conducted during rabi and summer seasons of 2013-14 and 2014-15 at Student’s 

Instructional Farm Department of Agronomy, Chandra Shekhar Azad University of Agriculture and Technology, Kanpur 

(Uttar Pradesh) to find out the residual effect of integrated nitrogen management (INM) and cropping system on summer 

greengram in winter maize based cropping system under irrigated condition. The experiment consisted of four sole cropping 

(sole maize, sole potato, sole linseed and sole mustard), three intercropping systems (maize + potato, maize + mustard in 3:1 

row ratio and maize + linseed grown in 3:3 row ratio) and three INM practices, viz. 100% recommended dose of nitrogen 

(100% RDN), 75% RDN through inorganics + 25% RDN through organics (75 + 25% RDN), and 50% RDN through 

inorganics + 50% RDN through organics (50 + 50% RDN).  The residual effect of cropping system on growth attributes of 

succeeding greengram such as dry matter accumulation/plant and branches/plant, yield attributes of greengram viz., 

pods/plant, grains/pod, grain weight/pod, grain weight/plant and 1000-grain weight and nodules/plant and their dry weight, 

were recorded higher values when grown after sole potato and maize + potato in 3:1 row ratio respectively, closely followed 

by grown after sole linseed and plots cultivated with maize + linseed respectively, during both the years over rest of the 

cropping system. Grain and stover yield of succeeding greengram crop were maximized when grown after sole cropping of 

potato, followed by sole linseed in both the years. The corresponding values, on an average, were 0.934 and 1.417 t/ha and 

0.923 and 1.398 t/ha for grain and stover yield of greengram grown after potato and linseed, respectively. Among 

intercropping cultivated plots, greengram grown after maize + potato recorded, on an average, higher grain yield (0.906 t/ha) 

and stover yield (1.359 t/ha) over greengram grown after other intercropping systems. Greengram grown after maize + 

linseed and maize + mustard recorded similar values of grain and stover yield.  Harvest index of greengram was maximized 

when grown after maize + mustard intercropping system (40.56% on mean basis). Minimum harvest index of 39.51% on 

mean basis was recorded when greengram grown after maize + linseed intercropping system.  Similar the residual effect of 

integrated nitrogen management (INM) on growth attributes, yield attributing characters, Number of nodules/plant and their 

dry weight of greengram were maximized when grown in previously fertilized plots with 50% N through inorganic urea + 

50% N through organics, followed by 75% inorgainc + 25% RDN through organic in both the seasons. Previously fertilized 

plots with 50% N through inorganic urea + 50% N through organics recorded significantly higher values of biological (2.413 

t/ha) as well as grain yield (0.973 t/ha) of greengram over remaining INM protocols. Similar trends were followed in respect 

of stover yield of greengram. On an average, maximum harvest index (40.30%) of greengram was recorded when grown 

after 50% N through inorganic urea + 50% N through organics fertilized plots, followed by 100% RDN through inorganic 

fertilized plots (40.03%). 

 

Keywords: Cropping system, Integrated nitrogen management, Residual effect, Vigna radiata L. 

 

INTRODUCTION  

 

reengram (Vigna radiata L.Wilczek) known as 

mung or mungbean in India, is the third 

important pulse crop of India after chickpea and 

pigeonpea. It is considered as wholesome among 

pulses, free from heaviness and flatulence. Besides 

its utilization as food in many forms, haulms are used 

as fodder and green manure. Due to its shorter 

duration, it can be fitted in several multiple cropping 

systems. Just like other pulse crops, inclusion of 

greengram in cropping system improves soil health 

and fertility (Reddy 2009). The seed of greengram 

contain 24.7% protein, 0.6% fat, 0.9% fibre and 

3.7% ash (Mohanty et al., 2014). The total area 

covered under greengram in India was 30.41 lakh 

hectares with a total production of 14.24 lakh tonnes 

during twelfth Plan (Tiwari and Shivhare). 

Summer greengram is especially help in sustaining 

the productivity levels of maize- greengram cropping 

system. The productivity of the system primarily 

depends on appropriate nutrient management 

practices. .The judicious combination of organic and 

inorganic sources of nitrogen in the maize-greengram 

cropping system was quite suitable to maintain soil 

fertility and productivity. Organic sources like farm 

yard manure and vermicompost are not only the 

storehouse of plant nutrient but also improve the 

physical-chemical properties of soil. Greengram 

enriches the soil through biological nitrogen fixation 

and organic residues. The crop is grown on marginal 

lands with low inputs particularly fertilizers and 

moisture and thus it is most suitable crop grown on 

residual fertility. Keeping this in view, study the 

application of organic sources of nitrogen with 

inorganic fertilizer in different maize- based 

G 
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cropping system on the especially aspects of residual 

effect on growth and yield of succeeding greengram 

has been planned (Puste et al., 2001)   

 

MATERIALS AND METHODS 

 

A field experiment was conducted at Students’ 

Instructional Farm of C.S. Azad University of 

Agriculture and Technology, Kanpur, which is 

situated in the alluvial tract of Indo - Gangetic plains 

in central part of Uttar Pradesh between 25
0
 26

’
 to 

26
0
 58

’
 North latitude and 79

0
 31

’
 to 80

0
 34’ East 

longitude at an elevation of 125.9 metres from the 

sea level during winter and summer seasons of 2013–

14 and 2014–15 respectively. There were 21 

treatment combinations comprising three 

intercropping systems (maize + potato, maize + 

mustard in 3:1 and maize + linseed grown in 3:3 row 

ratio), four sole cropping of maize, potato, mustard 

and linseed, and three integrated nitrogen 

management-INM practices, viz. 100% 

recommended dose of nitrogen (100% + 0% RDN), 

75% RDN through inorganics + 25% RDN through 

organics (75% + 25% RDN), and 50% RDN through 

inorganics + 50% RDN through organics (50% + 

50% RDN). These treatments were assigned in split 

plot design keeping 7 cropping systems in main plot 

and 3 INM practices in sub-plots with 3 replications. 

The soil was sandy loam in texture, low in organic 

carbon and available nitrogen, medium in available 

phosphorus and available potassium with slightly 

alkaline in reaction. The rows were oriented east-

west. The rainfall during the crop season was 5.0 mm 

in 2013-14 and 40.8 mm in 2014-15. All crops were 

fertilized with recommended dose of NPK @ 

150:75:60 kg for maize, 100:60:80 kg for potato, 

120:60:60 kg for mustard and 100:60:40 kg ha-1 for 

linseed in both sole and intercrops. In case of 

intercropping, the fertilizer dose was adjusted for 

proportionate area of the intercrops. Greengram 

variety ‘Samrat’ were sown on 26 and 25 March 

during 2014 and 2015, respectively at same layout on 

previously cultivated winter crops and on residual 

INM practices.. The recommended seed rates of 20 

kg/ha for greengram was used. Crop was irrigated as 

and when required. The other recommended 

agronomic practices were adopted to harvest the 

good yield. 

 

RESULTS AND DISCUSSION  

 

Growth Attributes 

It is evident from the results revealed that the 

residual effect of cropping systems was found 

significant for growth attributes of greengram during 

both the years and on mean basis. The highest values 

of growth parameters, viz., dry matter 

accumulation/plant, branches/plant, number of 

nodules and nodule dry weight/plant of greengram 

were recorded at the previously grown potato, 

followed by linseed crop, which was significantly 

more than that of all maize-based intercropping 

systems. Similarly in intercropping treatments, maize 

+ potato and maize + linseed grown plots proved 

superior to the maize + mustard grown plots in 

respect of growth attributes (Table 1.0).  

Greengram plants accumulated maximum dry weight 

of 15.34 g and 15.62 g when grown after potato 

followed by when grown after linseed, among the 

intercropping system maize + potato recorded 

highest value (14.41 and 14.85 g) followed by maize 

+ linseed (14.26 and 14.62g) during both seasons.  

The minimum dry matter (13.60 and 14.15 g) 

accumulated by greengram plants was recorded when 

grown after sole cropping of winter maize during 

both the years and on mean basis. 

Greengram had more number of branches/plant of 

(4.33 and 4.39) when grown after sole cropping of 

potato, followed by when grown after sole linseed 

(4.28 and 4.36) during 2013-14 and 2014-2015, 

respectively, whereas in intercropping maize + potato 

(4.15 and 4.25) and  maize + linseed (4.06 and 4.19) 

recorded highest value. The minimum branches/plant 

(3.93 and 4.06) was recorded when greengram 

cultivated after sole cropping of winter maize during 

both the years and on mean basis. 

Number of nodules and nodule dry weight/plant of 

greengram were influenced significantly by cropping 

systems during both the years. Number and dry 

weight of nodules/plant was maximum when grown 

after sole potato and maize + potato intercropping 

system followed by when grown after sole linseed 

and maize + linseed intercropping system during 

both the years and on mean basis. Greengram when 

grown after sole winter maize recorded minimum 

number of nodules/plant and nodule dry weight/plant 

during both the years and on mean basis.

Table 1. Residual effect of cropping systems and integrated nitrogen management practices on growth 

parameters of succeeding greengram  
Treatment Dry matter 

accumulation at harvest 

(g/plant) 

Branches/ plant Number of nodules/ 

plant 

Dry weight of nodules/ 

plant 

2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 

Cropping Systems             

Sole Maize 13.60 14.15 13.88 3.93 4.06 4.00 15.47 16.12 15.79 6.12 6.45 6.29 

Sole Potato 15.34 15.62 15.48 4.33 4.39 4.36 16.56 17.18 16.88 6.76 7.39 7.08 

Sole Mustard 14.59 15.04 14.82 4.22 4.29 4.26 16.29 16.80 16.55 6.48 7.05 6.77 

Sole Linseed 15.01 15.36 15.19 4.28 4.36 4.32 16.38 16.98 16.69 6.65 7.18 6.92 

Maize + Potato (3:1) 14.41 14.85 14.63 4.15 4.25 4.20 16.14 16.70 16.42 6.38 6.93 6.66 
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Maize + Mustard (3:1) 13.98 14.49 14.24 4.01 4.12 4.07 15.71 16.43 16.07 6.25 6.53 6.39 

Maize + Linseed (3:3) 14.26 14.62 14.44 4.06 4.19 4.12 15.93 16.59 16.26 6.35 6.77 6.56 

SEd± 0.21 0.24 0.13 0.03 0.04 0.03 0.09 0.10 0.08 0.07 0.06 0.04 

CD (P=0.05) 0.46 0.51 0.29 0.07 0.08 0.06 0.21 0.22 0.18 0.16 0.15 0.10 

INM Protocols             

100% + 0% RDN 13.96 14.44 14.20 3.88 3.94 3.91 14.71 15.26 14.99 6.12 6.35 6.24 

75% + 25% RDN 14.48 14.99 14.74 4.17 4.25 4.21 15.81 16.52 16.17 6.37 6.97 6.67 

50% + 50% RDN 14.92 15.20 15.06 4.36 4.52 4.44 17.69 18.28 17.99 6.79 7.37 7.08 

SEd± 0.19 0.16 0.11 0.02 0.03 0.02 0.08 0.08 0.07 0.05 0.05 0.04 

CD (P=0.05) 0.42 0.37 0.24 0.05 0.05 0.04 0.18 0.017 0.016 0.13 0.12 0.10 

 

Growth of greengram was markedly influenced by 

organic matter substitution in the preceding winter 

crops. The plot which received 50% N substitution 

through organics had the best expression. This 

treatment, however, also differed significantly with 

the treatments involving inorganic fertilizers (75%) 

substituted 25% N by organics. Further, both the 

INM treatments varied significantly and had higher 

values of growth parameters viz., dry matter 

accumulation/plant, branches/plant, number of 

nodules and nodule dry weight/plant compared to 

plots receiving 100% N through inorganic to winter 

crops. Residual effect of these INM protocols (75% + 

25% RDN and 50% + 50% RDN) increased the dry 

matter accumulation/plant, branches/plant, number as 

well as weight of nodules/plant by average of 3.82 

and 6.06%, 7.67 and 13.55%, 7.87 and 20.01, and 

6.89 and 13.46% over previously fertilized plots with 

100% N through inorganics, respectively ( Table 

1.0). The increase in growth attributes of greengram 

was owing to increased in nutrient availability 

through organics, as it releases major and minor 

nutrients slowly during entire growing season. 

Effectiveness of organic sources, in general, is 

manifested in the fact that organic matters release 

nutrients after mineralization which improves the 

physical and physic-chemical properties of soil 

(Yawalkar et al., 1992). 

Yield attributes and yield  
Yield attributing characters of greengram viz., 

pods/plant, grains/pod, grain weight/pod, grain 

weight/ plant and 1000-grain weight influenced 

significantly due to various cropping systems. 

Among the sole cropping, sole potato had higher 

values (12.96 and 13.90, 6.26 and 7.05, 0.389 and 

0.424g, 4.77 and 5.06g, 37.73 and 39.20 g 

respectively) of yield attributing characters of 

greengram, followed by sole linseed during both the 

years and on mean basis. In case of intercropping 

systems, greengram grown after maize + potato 

intercropping association had maximum values 

(12.64 and 13.72, 6.07 and 6.67, 0.369 and 0.403 g 

and 4.61 and 4.79 g, 35.89 and 36.87 g respectively)  

of all yield attributing characters, followed by 

greengram grown after maize + linseed system 

during both the years and on mean basis. Overall, 

minimum values of all yield attributing characters 

viz., pods/plant, grains/pod, grain weight/pod, grain 

weight/plant and 1000-grain weight (12.35 and 

13.52, 5.77 and 6.36, 0.351 and 0.379g, 4.44 and 

4.58g, 32.31 and 33.86 g respectively)  of greengram 

was recorded when greengram grown after sole 

maize during both the years and on mean basis. 

(Table 2.0& 3.0).   

Organic matters applied to the preceding winter 

crops had carry-over effect on greengram which 

resulted in better expression of yield attributes in 

plants raised in plots which had experienced 

substitution of nutrients through organic sources in 

the preceding crop(s). The highest values for all the 

yield attributing characters of subsequent greengram 

crop were recorded from the treatment receiving 50% 

N through inorganic and 50% N through organics in 

the preceding crops. The treatment which got 75% 

recommended dose of N through inorganics and the 

balance 25% N substituted through FYM and 

vermicompost in the equal proportion in the 

preceding crops also had higher values for all the 

yield attributes than the treatments receiving 100% N 

through inorganics in preceding crops ( Table  2.0 & 

3.0).

 

Table 2. Residual effect of cropping systems and integrated nitrogen management practices on yield attributes 

of succeeding greengram  
Treatment Pods/ plant Grains/ pod Grain weight/ pod (g) Grain weight/ plant (g) 

2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 

Cropping Systems             

Sole Maize 12.35 13.52 12.94 5.77 6.36 6.07 0.351 0.379 0.365 4.44 4.58 4.51 

Sole Potato 12.96 13.90 13.43 6.26 7.05 6.65 0.389 0.424 0.407 4.77 5.06 4.84 

Sole Mustard 12.73 13.77 13.25 6.13 6.87 6.50 0.374 0.410 0.392 4.65 4.86 4.76 

Sole Linseed 12.79 13.84 13.32 6.20 6.98 6.59 0.382 0.414 0.398 4.70 4.96 4.83 

Maize + Potato (3:1) 12.64 13.72 13.18 6.07 6.67 6.37 0.369 0.403 0.386 4.61 4.79 4.70 

Maize + Mustard (3:1) 12.50 13.57 13.04 5.85 6.54 6.19 0.360 0.388 0.374 4.50 4.64 4.57 

Maize + Linseed (3:3) 12.51 13.63 13.07 5.97 6.60 6.29 0.365 0.395 0.380 4.55 4.69 4.62 

SEd± 0.13 0.10 0.09 0.04 0.04 0.03 0.011 0.009 0.007 0.05 0.04 0.03 

CD (P=0.05) 0.29 0.24 0.20 0.09 0.08 0.07 0.024 0.20 0.015 0.11 0.09 0.07 

INM Protocols 12.53 13.52 13.03 5.90 6.52 6.21 0.356 0.383 0.370 4.47 4.60 4.54 
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100% + 0% RDN 12.64 13.70 13.17 6.06 6.73 6.40 0.371 0.404 0.388 4.64 4.81 4.73 

75% + 25% RDN 12.74 13.91 13.33 6.16 6.91 6.54 0.382 0.420 0.401 4.72 4.99 4.86 

50% + 50% RDN 0.07 0.09 0.06 0.03 0.04 0.03 0.005 0.004 0.003 0.04 0.04 0.03 

SEd± 0.17 0.20 0.13 0.07 0.10 0.06 0.009 0.009 0.006 0.08 0.09 0.06 

CD (P=0.05) 12.35 13.52 12.94 5.77 6.36 6.07 0.351 0.379 0.365 4.44 4.58 4.51 

 

Greengram yields varied significantly amongst 

different previously grown crops. Previously grown 

potato crop recorded the maximum yields in terms of 

grain and straw yield of greengram and was 

significantly superior to plots with sole maize and all 

the maize-based intercropping associations adopted 

in preceding season. While, treatments grown with 

linseed and mustard remained comparable to 

previously grown maize + potato in respect to 

greengram yields. This was due to probably overall 

nature of previously adopted winter crops which 

resulted variation in production potential of 

succeeding greengram crop ( Table 3.0). 

Grain yield was maximized under the treatments 

when greengram grown after sole potato, followed 

grown after sole linseed during both the years and on 

mean basis. Likewise, maize + potato intercropping 

system established its superiority under intercropping 

group and recorded on an average 1.68  and 2.14% 

higher grain yield of greengram over grown after 

maize + linseed and maize + mustard, respectively. 

Greengram grown after sole winter maize in 

succession recorded minimum grain yield during 

both the years and on mean basis. 

It is obvious from the data revealed that greengram 

grown after sole cropping of potato recorded 

significantly higher straw yield during both the years 

and on mean basis. Greengram grown after sole 

linseed ranked on second place in respect of straw 

yield of greengram during 2013-14 and 2014-15 as 

well as on mean basis. Similar to the grain yield, 

straw yield also behaved in an akin fashion under 

intercropping group during both the seasons. 

Greengram grown after sole maize recorded 

minimum straw yield during both the years and on 

mean basis. 

 

Table 3. Residual effect of cropping systems and integrated nitrogen management practices on yield of 

succeeding greengram  
Treatment 1000-grain weight (g) Grain yield (kg/ha) Straw yield (kg/ha) Harvest index (%) 

2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 2013-

14 

2014-

15 

Mean 

Cropping Systems             

Sole Maize 32.31 33.86 33.09 826 913 870 1223 1386 1304 40.34 39.72 40.03 

Sole Potato 37.73 39.20 38.47 869 998 934 1324 1509 1417 39.61 39.72 39.67 

Sole Mustard 36.32 37.86 37.10 855 968 912 1281 1458 1370 40.02 39.86 39.94 

Sole Linseed 36.84 38.54 37.70 864 982 923 1296 1500 1398 39.99 39.59 39.79 

Maize + Potato (3:1) 35.89 36.87 36.38 851 960 906 1263 1451 1359 40.27 39.80 40.04 

Maize + Mustard (3:1) 34.11 34.78 34.45 838 935 887 1232 1366 1299 40.49 40.61 40.56 

Maize + Linseed (3:3) 35.11 36.09 35.60 840 941 891 1241 1411 1326 40.40 38.60 39.51 

SEd± 1.01 0.97 0.84 0.004 0.004 0.003 0.021 0.019 0.016 0.23 0.22 0.17 

CD (P=0.05) 2.22 1.99 1.72 0.010 0.009 0.007 0.044 0.041 0.036 0.51 0.46 0.37 

INM Protocols             

100% + 0% RDN 34.70 35.94 35.32 801 874 838 1182 1332 1074 40.41 39.65 40.03 

75% + 25% RDN 35.48 36.78 36.13 850 948 899 1286 1437 1362 39.80 39.13 39.47 

50% + 50% RDN 36.24 37.51 36.88 896 1048 973 1329 1552 1441 40.28 40.32 40.30 

SEd± 0.95 0.83 0.75 0.003 0.003 0.002 0.019 0.017 0.014 0.17 0.16 0.11 

CD (P=0.05) 1.96 1.70 1.65 0.007 0.006 0.005 0.040 0.037 0.031 0.36 0.35 0.23 

 

Residual of effect of INM protocols also influenced 

significantly on straw yield of greengram during both 

the years and on mean basis. Application of 50% + 

50% RDN recorded significantly higher grain yield 

of greengram on residual fertility, which resulted in 

8.23 and 16.12% higher over 75% + 25% RDN and 

100% RDN alone, respectively.  

On an average, application of 50% + 50% RDN to 

winter crops recorded significantly higher straw yield 

of greengram over rest of the INM protocols during 

both the seasons. Greengram grown on residual 

fertility of 100% RDN alone to winter crops 

registered the lowest grain and straw yield during 

both the years and on mean basis. 

The organic matter applied in different proportions to 

winter crops significantly enhanced mean grain and 

straw yield of greengram to the extent of overall 

11.69 and 30.49%, respectively over no organic 

treatment (Table 3.0). Higher yields of greengram 

was owing to better yield attributing characters viz., 

pods/plant, pod weight/plant, grains/pod, grain 

weight/pod, grain weight/ plant and 1000-grain 

weight as a result of improvement in soil physical, 

chemical and biological properties with organics. 

Secondly, after maize/ winter crops, the treatments 

having organic manures (FYM and vermicompost) 

might have left more nutrients in the soil than 

inorganic fertilizer plots, which was available for 

greengram crop. The results conform, Kumar (2008) 

and Naresh et al. (2013). 

Based on above study suggested that greengram 

grown after sole potao and maize+potao 

intercropping system with 50% organic+50% 
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inorganic nitrogen management practice give higher 

yield under irrigated condition.  
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Abstract: A field experiment was conducted to find out the economics of wheat crop with various seed rates and planting 

methods under irrigated condition. This experiment were laid out in split plot design with total 12 treatment combinations 

and replicated thrice. The treatment comprises of five planting practices (Broadcasting – M1, 25 cm Spacing – M2, 22.5 cm 

Spacing – M3 and 20 cm Spacing– M4) and four seed rate (100 kg ha-1 - S1, 125 kg ha-1- S2 and 150 kg ha-1 -S3). The 

maximum gross income (Rs 71722 ha-1) was obtained at 22.5 cm apart which was higher other practices, broadcasting (Rs 

39728 ha-1) and 25 cm (Rs 66949 ha-1). The maximum net return (Rs 47799 ha-1) was recorded under the seed rate 125 kg 

ha-1 than other seed rate 100 kg ha-1 and 150 kg ha-1, whereas the highest benefit: cost ratio recorded with 125 kg ha-1 seed 

rate which is significantly higher in comparison to 150 kg (3.30). 

 

Keywords: Wheat, Seed rate, Planting methods, Economics 

 

INTRODUCTION 

 

heat (Triticum aestivum L.) is one of the most 

important food grain crops in the world. In our 

country it is placed just after rice in terms of 

production and consumption. It is consumed mostly 

in the form of bread as “chapati”. Wheat grain is a 

staple food used to make flour for leavened, flat and 

steamed breads, biscuits, cookies, cakes, breakfast 

cereal, pasta, noodles and for fermentation to make 

beer and other alcoholic beverage or bio fuel. Wheat 

contains more protein than other cereals and has a 

relatively high content of niacin and thiamine. It is 

basically concerned in providing the characteristics 

substance “glutin” which is very essential for bakers. 

For the production point of view India is the second 

wheat growing country after China in the world. 

The Wheat (Triticum aestivum L.) is cultivated in 

almost every state except Kerala. Based on the agro-

climatic conditions and varying agro ecological 

production conditions, the country is broadly divided 

into six wheat growing zones. The maximum wheat 

growing duration is in Northern Hill Zone and 

minimum in Peninsular Zone. 

Wheat is a very adoptable crop and is grown under a 

wide range of soil and climatic condition. The crop is 

most successfully grown between latitudes of 30
0 

N 

to 60
0 

N and 27
0 

S to 40
0 

S in the world, with a high 

altitude of 5000 m. In India wheat is grown from 11
0 

N to 30
0 

N and from sea level up to an elevation of 

3658 m in the Himalayas. In India it is grown mostly 

in the plains where as in the hills it is cultivated in 

mountainous regions of North India under a wide 

range of climatic conditions from Kashmir and other 

mountainous region to semi arid regions with mild to 

severe winter.  

Based on the present rate of population growth 

of 1.5 percent and per capita consumption of 

180 gm of wheat per day in the country, the 

demand for wheat is expected to be around 109 

million tonnes by 2020. In the future scenario of 

climate change better agronomical practices 

would help in adaptation and resilience of crops.  

Seeding rate is one of the important production 

factors. Higher wheat grain yield with better quality 

requires appropriate seeding rate for various varieties 

(Radwan, 1997).Therefore, the optimum seeding 

rate is crucial for getting high yield of wheat in 

various regions (Lloveras, et al. 2004). Wheat is 

planted with different sowing methods 

depending upon the available resources such as 

soil water, time of planting, amount of 

preceding crop residues in the field and 

availability of planting machinery (Sikander et 

al., 2003). Due to differences in crop stand 

establishment, wheat grain yield was 

significantly affected by different sowing 

methods including broadcast and line sowing 

(Jan et al., 2001). 

 

MATERIALS AND METHODS 

 

A field experiment was conducted at Students 

Instructional Farm (SIF) of C.S. Azad University of 

Agriculture and Technology, Kanpur (U.P.), during 

winter season of 2010-2011. The experimental plot 

was sandy loam in texture, having a pH of 8.0, OC 

0.45% and the available NPK were analyzed to be 

177.0 kg/ha, 19.50 kg/ha and 160.0 kg/ha 

respectively. The treatments consisting of 4 planting 

methods and 3 seed rate practices, the recommended 

dose of fertilizer (150:60:40 kg ha
-1

) were applied, 

half amount of Nitrogen together with full dose of 

Phosphorus, Potash and Zinc were applied as basal at 

the time of planting in the form of Urea, DAP, MOP 

and Zinc sulphate respectively. Remaining half dose 

W 
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of nitrogen was top dressed into two split doses at 32 

and 56 days after planting. Each net plot size was 

4.50 x 4.0 m (18 m
-2

). The crop was sown in the first 

week of November, 2010 and crop was harvested on 

last week of April, 2011. 

 

RESULTS AND DISCUSSION  

 

Yield: 

It is clear from the table 1.0 that the maximum grain 

yield (41.75 q/ha) recorded in the planting method of 

22.5 cm apart was significantly higher than 20 cm 

(40.94 q/ha) and 25 cm apart (40.61 q/ha). The straw 

yield did not effected significantly by planting 

method however the higher straw yield produce 

planting method 20 cm (61.11 q/ha) followed by 22.5 

cm apart (59.91 q/ha) and minimum by broad casting 

method of planting (55.64 q/ha). 

In the case of seed rate, yield affected significantly. 

The maximum grain yield was produced 125 kg/ha 

(43.28 q/ha) which was higher than 100 kg/ha (40.14 

q/ha) and 150 kg/ha (39.61 q/ha). Straw yield did not 

affected significantly, however maximum straw yield 

was produced 150 kg/ha seed rate (56.91 q/ha) 

respectively. 

The interaction effect among the methods of planting 

and seed rate was significantly. The maximum grain 

yield  42.49 q/ha was produced under method of 

planting 22.5 cm with seed rate of 150 kg/ha. The 

minimum grain yield (35.75 q/ha) were observed 

under the planting method of 20. cm apart and seed 

rate 125 kg/ha. In case of straw yield maximum 

straw yield was recorded under the planting method 

of 22.5 cm apart and seed rate 100 kg/ha in minimum 

straw yield was recorded 25 cm apart seed rate of 

125 kg/ha. The finding conforms to Goel and Verma 

(2005).  

Gross income: 

Gross income was calculated by multiplying 

market price at the time of harvesting to the grain 

yield and by product obtained from the different 

plots of the experiment and the data of gross 

income under the different method of planting 

and seed rate treatment have been given in table 

1.0 and fig 1 & 2. 

The estimate of grass income regarding different 

method of planting was affected significantly. The 

maximum gross income (71722 Rs/ha) was obtained 

at 22.5 cm apart. Which was higher than other 

method of planting, broadcasting (69728 Rs/ha) and 

25 cm (66949 Rs/ha) respectively.   

Among seed rate gross income regarding different 

seed rate were affected significantly. The maximum 

gross income (69522 Rs/ha) was obtained with 125 

kg/ha seed rate. Which was higher than seed rates of 

150 kg/ha (68470 Rs/ha) and 100 kg/ha (66729 

Rs/ha) respectively, however 125 kg/ha seed 

significant over 150 kg/ha seed rate.   

In the case of interaction, it was also observed that 

the significantly maximum gross income (74446 

Rs/ha) recorded under the method of planting 22.5 

cm apart and seed rate of 125 kg/ha. The minimum 

gross income (65052 kg/ha) obtained under the 

planting method of 25 cm apart and seed rate of 100 

kg/ha. Result conforms to Pandey and Mishra (1999).    

Net profit: 

Net income were obtained by subtracting the total 

cost of cultivation plot wise from the relative plot 

wise gross income and have been given in table 1.0 

and fig 1.& 2. 

The maximum net profit was recorded under the 

method of planting 22.5 cm apart as (51752 Rs/ha) 

which was significantly higher than other method of 

planting after 25 cm (46865 Rs/ha), (43254 Rs/ha) at 

20 cm apart. However broadcasting did not show 

significant effect over 22.5 cm method of planting 

but it was numerically higher than other method of 

planting. 

The maximum net profit was recorded under the 

different seed rate. Maximum net return was 

recorded under 125 k/ha seed rate as (47794 Rs/ha) 

then other seed rate 100 kg/ha (47753 Rs/ha) and 150 

kg/ha (46466 Rs/ha) respectively. However 150 

kg/ha seed did not show significant effect over 100 

kg seed rate. 

In interaction, It was also observed that the 

significantly maximum net return (51525 Rs/ha) 

recorded under the method of planting 22.5 cm apart 

and seed rate of 125 kg/ha. The minimum net return 

(35216 kg/ha) were observed under the planting 

method of 22.5 cm apart and seed rate 100 kg/ha. It 

confirms the finding of Pandey and Mishra (1999).

 

Table 1. Impact of seed rates and planting methods on grain yield, straw yield, gross return, net return (Rs/ha) 

and B: C ratio 

Treatments Grain yield 

(q/ha) 

Straw yield 

(q/ha) 

Gross return 

(Rs/ha) 

Net return 

(Rs/ha) 

B:C ratio 

Method of  planting 

M1 36.66 58.64 68728 51752 3.46 

M2 40.94 61.11 63228 43254 3.15 

M3 41.75 59.91 71722 49755 3.49 

M4 40.61 48.21 66949 46865 3.34 

SE (d) 1.05 1.09 638.8 835.20 0.14 

CD at 5% 2.94 3.03 1595.70 2088.54 0.35 

Seed rate 
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S1 40.14 56.04 66729 46499 3.42 

S2 42.28 56.94 68822 48466 3.46 

S3 39.61 57.97 68470 45755 3.30 

SE (d) 0.82 1.88 759.60 965.20 0.09 

CD at 5% 1.73 N.S. 1749.50 1913.53 0.15 

 

 
                                                                      Fig-1 

 
                                                                       Fig-2 

 

Benefit: Cost ratio: 

From the data presented in table 1.0 and fig 1.0 and 

2.0 clear that the benefit cost ratio were affected 

significantly various method of planting. The highest 

benefit cost ratio was obtained under the methods of 

planting 22.5 cm which was significant higher (3.49) 

in comparison to 25 cm (3.34). The benefit cost ratio 

was affected significantly under the various seed 

rate. The highest benefit cost ratio was obtained with 

125 kg/ha seed rate which was significantly higher 

(3.46) in comparison to 150 kg/ha (3.30). 

In the case of interaction the data showed that the 

high  benefit: cost ratio obtain from 22.5 cm planting 

of crop and seed rate of 125 kg /ha (3.58) whereas 

minimum recorded from the planting of crop by the 

method of broadcasting and seed rate 125kg /ha 

2.5

2.7

2.9

3.1

3.3

3.5

3.7

3.9

40000

45000

50000

55000

60000

65000

70000

75000

P1 P2 P3 P4

Sowing method

B
: C

 r
at

io

G
ro

ss
 r

e
tu

rn
s,

 n
e

t 
re

tr
u

rn
s 

(R
s 

h
a

-1
) 

an
d

 B
 : 

C
 

ra
ti

o

Gross return Net return B:C ratio

2.5

2.7

2.9

3.1

3.3

3.5

3.7

3.9

40000

45000

50000

55000

60000

65000

70000

75000

S1 S2 S3

B
: 

C
 r

a
ti

o

G
ro

ss
 r

e
tu

rn
s,

 n
et

 r
e
tr

u
rn

s 
(R

s 
h

a
-1

) 
a

n
d

 B
 :

 

C
 r

a
ti

o

Seed rate

Gross return (Rs/ha) Net return (Rs/ha) B:C ratio



476 RAJESH BABU AND PUSPENDRA KUMAR  

(3.30). Such type of finding reported Meenakshi et 

al. (2006). 

 

CONCLUSION 

 

Thus results of the present investigation clearly 

demonstrate that 22.5 cm with 125 kg seed rate can 

be practiced to achieve higher profit compare other 

methods of wheat cultivation. 
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Abstract: The present study was conducted during two consecutive Rabi seasons of 2016-17 and 2017-18 with aim to find 

out the effect of transplanting dates and mulching on fruit yield, yield parameters and economics of treatments of tomato cv. 

Azad T-6. The study was consisted  four different dates of transplanting (D1-15th October, D2-31st October, D3-15th  

November and D4-30th  November) and four treatments of mulch (M1-Black polyethylene, M2- White polyethylene, M3- Bio 

Mulch (Paddy straw) and M4-control) the experiments were laid out in Factorial Randomized Block Design. The study 

revealed that the crop transplanted on 30th October produced and mulching with bio mulch paddy straw produced maximum 

number of fruits per plant, average fruit weight and marketable fruit yield  and Un-marketable fruit total yield  during both 

the years, respectively. The crop planted on 30th October and application of bio-mulch found economic as compared to other 

treatments. Maximum benefit cost ratio was calculated with crop planted on 30th October and grown with bio mulch during 

both the years. 

 

Keywords: Tomato. Different dates of planting, Mulching, Fruit yield, Net return 

 

INTRODUCTION  

 

t is one of the most popular and widely cultivated 

vegetable throughout the world and ranking 

second in importance after potato in many countries 

including India. The total area of world in tomato 

under cultivation is 4.78 m ha and total production is 

177.04 m tones with 37.00 tones / ha productivity 

(Anonymous, 2016). In India, total area is 0.77 m ha 

and production is 18.73 m tones with 19.5 tones / ha 

productivity (Anonymous, 2016), which is very low 

as compared to average productivity at world level. 

For the cultivation of tomato the various cultural 

practices followed, planting time is one of the most 

important factors that greatly influence its growth 

and yield. There is a wide range of planting time, 

which may affect its yield and quality due to varying 

climatic conditions at different stages of crop. The 

variation in planting time also affects the plant 

vigour and spread, which further affect the yield and 

quality of fruits. If planting time coincides with 

optimum ecological conditions for better 

germination, it may lead to better development of 

plants and ultimately higher yield of good quality 

fruits. Temperature and light intensity played a vital 

role in tomato plant growth, fruit set and shape of the 

fruits. The crop is sensitive to low and high 

temperature. At transplanting, low temperature leads 

to poor stand of crop, whereas, high temperature 

above 35°C affects fruit set and other important 

quality characteristics. 

In North Indian plains and hills, transplanting of 

seedlings has generally done from November to 

February. Cold winter and danger of frost are the 

main hindrances in getting an early spring summer 

crop. In Haryana, the crop has limited period of 

growth from December to mid May because higher 

temperature during the end of May interferes with 

fruit set due to excessive flower drop. It has become 

very essential to find out the optimum date of 

transplanting so that the plants may be exposed to 

most conducive atmosphere during their growth 

period for fruit set and higher total yield. 

Mulching is a most advantageous practice to 

conserve the soil moisture, organic matter to the soil 

where plant wastes used of mulch. Mulching tomato 

crops has been studied in sub-humid areas with 

clayey soils in India; in that environment the 

application of straw mulch increased tomato yields 

by 30% compared to un-mulched controls 

(Shrivastava et al., 1994). A similar experiment in 

another sub-humid Indian region with finely textured 

soils found that rice straw mulch positively affects 

barley yields. Experiments from other countries in 

East Africa report similar results; the addition of 

mulch to shallow tillage systems improves soil 

conditions and yields of a variety of crops (Baijukya 

et al., 2006).  To ensure the moisture supply mulch 

should be applied before the end of rainfall. This 

practice may increase the infiltration of rainwater and 

suppress the growth of weeds. Planting time also can 

play a vital role in producing tomato in winter 

season.  
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MATERIALS AND METHODS  

 

The treatment combinations consist of different dates 

of transplanting and types of mulches. The study was 

consisted for four different dates of transplanting 

(D1-15
th

 October, D2-31
st
 October, D3-15

th
 November 

and D4-30
th

  November) and four treatments of 

mulches (M1-Black polyethylene, M2- White 

polyethylene, M3- Bio-Mulch (Paddy straw) and M4-

control) the experiments were laid out in Factorial 

Randomized Block Design. 

 

RESULTS AND DISCUSSION 

 

The marketable fruit yield, un-marketable and total 

fruit yield per hectare was influenced significantly by 

different planting dates (Table 1.0). The crop 

transplanted on 30
th

 October produced the maximum 

marketable fruit yield (306.10 and 314.18 q ha
-1

), un-

marketable fruit yield (34.00 and 34.90 q ha
-1

) and 

total yield (340.11 and 349.08 q ha
-1

) as compared to 

late planted crop, which might be due to the 

availability of long period for vegetative growth and 

reproduction in early planted crop, as the plants 

accumulated more assimilates. In late transplanted 

crop, the temperature at flowering stage exceeded 

35ºC, which impaired fruit set in tomato due to 

elongation of style, poor pollen production, poor 

pollen germination, slow pollen tube growth, lack of 

anthers dehiscence due to absence of endothesium 

layer and lack of pollination and fertilization, which 

led to poor fruit set and finally lower fruit yield. The 

results of present study confirm the findings of 

earlier research workers (SKadam et al., 1991; 

Hooda et al., 1999; Peyvast et al., 2001; Singh and 

Kumar, 2005; Singh et al., 2005; Hossain et al., 

2014). 

The marketable fruit yield, un-marketable and total 

fruit per hectare were influenced significantly by 

different treatments of mulch during both the years 

(Table 1.0). 

The crop grown with bio mulch produced the 

maximum marketable fruit yield (295.69 and 303.54 

q ha
-1

), un-marketable fruit yield (32.85 and 33.72 q 

ha
-1

) and total yield (328.54 and 337.26 q ha
-1

) as 

compared to without mulch. The increased fruit yield 

with the application of bio mulch was probably 

associated with conservation of moisture and 

improved microclimate both beneath and above the 

soil surface. The suitable condition enhanced the 

plant growth and development and produced 

increased fruit bearing nodes compared to the control 

thereby, resulting in more fruits per plant. Gandhi 

and Bains (2006) reported that higher tomato fruit 

weight under straw mulch as compared to no mulch 

treatment. Norman et al. (2011) recorded the higher 

mean fruit weight of okra under dry grass mulch and 

the maximum mean fruit weight of pepper under 

sawdust mulch than the control. Dzomeku et al. 

(2009) indicated that straw mulch increased the fruit 

yield in both pepper and tomato. 

 

Table 1. Marketable, Unmarketable and Total yield (q/ha) 

S. No. Treatment Marketable, Unmarketable and Total yield (q/ha) 

Marketable Yield   Unmarketable Yield  Total Yield  

Factor A Date of Transplanting 2016-17 2017-18 2016-17 2017-18 2016-17 2017-18 

D1 15 October 259.29 266.17 28.80 29.60 288.10 295.74 

D2 30 October 306.10 314.18 34.00 34.90 340.11 349.08 

D3 15 November 284.02 291.70 31.55 21.40 315.58 313.10 

D4 30 November 242.36 248.90 26.92 27.65 269.28 276.55 

 SE (d) 3.83 5.09 0.78 0.93 4.18 5.53 

 CD (P = 0.05) 7.83 10.40 1.61 1.91 8.54 11.31 

Factor B  Mulches       

M1 Black Polyethylene 279.01 286.40 30.99 31.85 310.01 318.22 

M2 White Polyethylene 266.91 274.08 29.65 30.45 296.56 304.53 

M3 Bio Mulch (Paddy straw) 295.69 303.54 32.85 33.72 328.54 337.26 

M4 Control (No Mulching) 250.16 256.92 27.79 28.54 277.95 285.46 

 SE (d) 3.83 5.09 0.78 0.93 4.18 5.53 

 CD (P = 0.05) 7.83 10.40 1.61 1.91 8.54 11.31 

 

Gross return 

Maximum gross return (Rs. 306102.50 and 

314180.00 ha
-1

) was computed under the treatment 

D2 (30 October planted) followed by D3 (15 

November) and minimum gross return ha
-1

 (Rs. 

242360.00 and 248902.50) was computed under the 

treatment D4 (control) respectively during both the 

year of experimentation. 

Among, different treatments of mulches, application 

of bio-mulch (Paddy straw) computed maximum 

gross return (295692.50 and 303547.50 Rs ha
-1

) and 

minimum was recorded  (250162.50 and 256927.50 

Rs ha
-1

)  under the treatment D4 (control) during both 

the years. 

Net income 

The highest net return (Rs. 219385.50 ha
-1

) was 

computed under the treatment D3 (15 November) in 

Y1 and (Rs 249538.00 ha
-1

) in D2 (30 October) 

during Y2. Minimum net return (Rs. 177717.83 and 

183760.50 ha
-1

) was calculated with in the treatment 

D4 control during both the year of investigation. 
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Among mulching treatments maximum (Rs 

211050.50 and 2389.5.50 ha
-1

) net income computed 

with application of bio mulch (Paddy straw) (M3) 

and minimum (Rs186520.50 and 193285.50 ha
-1

) 

without application of mulch (M4) during both the 

years, respectively. 

 

Table 2. Economics of different treatments  

S. No. Treatment Economics of different treatments 

Cost of 

cultivation 

Gross Income (Rs/ha) Net Income (Rs/ha) B:C Ratio  

Factor A Date of 

Transplanting 

2016-17 2017-18 2016-17 2017-18 2016-

17 

2017

-18 

D1 15 October 64417.00 259297.50 266177.50 194655.50 201535.50 3.01 3.11 

D2 30 October 64642.00 306102.50 314180.00 211460.50 249538.00 3.73 3.86 

D3 15 November 64642.00 284027.50 291702.50 219385.50 207060.50 3.39 3.51 

D4 30 November 64642.00 242360.00 248902.50 177717.83 183760.50 2.75 2.85 

 SE (d) 156.47 2141.17 2444.46 2207.64 2403.31 0.17 0.19 

 CD (P = 0.05) N.S. 4374.06 4993.66 4509.86 4909.58 0.34 0.39 

Factor B  Mulches        

M1 Black 

Polyethylene 

64917.00 279017.50 286405.00 213875.50 220762.50 3.28 3.39 

M2 White 

Polyethylene 

65142.00 266915.00 274082.50 201773.00 208940.50 3.09 3.20 

M3 Bio Mulch 

(Paddy straw) 

64642.00 295692.50 303547.50 211050.50 238905.50 3.57 3.69 

M4 Control (No 

Mulching) 

63642.00 250162.50 256927.50 186520.50 193285.50 2.93 3.03 

 SE (d) 156.47 2141.17 2444.46 2207.64 2403.31 0.17 0.19 

 CD (P = 0.05) 319.65 4374.06 4993.66 4509.86 4909.58 0.34 0.39 

 

Benefit cost ratio 

Maximum benefit cost ratio (3.73 and 3.86) was 

computed under the treatment D2 (30 October) 

followed by D3 (15 November) during both the years, 

respectively. The minimum benefit cost ratio (2.75 

and 2.85) was obtained under the treatment D4 (30 

November transplanting) during both the years. 

Among mulches application of bio mulch (M3) found 

economical with benefit cost ratio (3.57 and 3.69) 

and minimum (2.93 and 3.03) with M4, without 

mulching during both the years, respectively.  

The higher gross returns, net returns and B: C ratio 

with black polythene mulch which might be 

attributed to higher early and total yield. These 

results are in confirmity with the findings of Singh et 

al. (2009), Choudhary and Bhambri (2012), Bora and 

Babu (2014) and More et al. (2014). 

 

CONCLUSION 

 

Finally it may be concluded from the present 

investigation the crop planted on 30
th

 October and 

application of bio-mulch found economic as 

compared to other treatments. Maximum benefit cost 

ratio was calculated with crop planted on 30
th
 

October and grown with bio-mulch during both the 

years.  
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Abstract: The main objective of present study was to study the antibacterial effect of Citrus limon juice extract against 

Escherichia coli, Salmonella, Pseudomonas aeruginosa, Proteus vulgaris, Staphylococcus aureus, Streptococcus pyogenes. 

Extract of Citrus limon juice was prepared for antibacterial study and Norfloxacin was taken as control antibiotic. The 

antibacterial activity of Citrus limon juice extract was detected by using agar well diffusion method. In the present study it 

was observed that Citrus limon juice extract showed maximum antimicrobial activity against Staphylococcus aureus which 

was 115% more as compared to Norfloxacin (10mg/ml). Similar results have been observed against bacteria such as 

Salmonella, Pseudomonas aeruginosa, Proteus vulgaris, Staphylococcus aureus, Streptococcus pyogenes. These results 

confirmed that Citrus limon is a very important and effective medicinal plant against bacterial. 

 

Keywords: Citrus limon, Pseudomonas aeruginosa, Proteus vulgaris, Staphylococcus aureus, Streptococcus pyogenes 

 

INTRODUCTION 

 

itrus limon is a conventional fruit which belong 

to plant family Rutaceae and is commercially 

know as sweet orange. Citrus sp. is a spreading 

evergreen, sometimes spiny trees which could be 

12m tall with oral elliptic leaves and rounded fruits 

that are up to 12cm in diameter (Susser, 1997). Okwu 

(2008) investigated that citrus trees are evergreen 

trees that produce fruits of different forms and sizes 

(from round to oblong), which are full of fragrance, 

flavor and juice. Chanthaphon et al. (2008) reported 

that citrus fruit belong to six genera (Fortunella, 

Eremocitrus, clymendia, poncirus, Microcitrus and 

citrus), which are native to the tropical and 

subtropical regions of Asia, but the major 

commercial fruits such as oranges, mandarins, lime, 

lemons and grape fruits. Mandalari et al. (2006) 

reported that orange constitute about 60% of the total 

citrus world production. 

Adode (2002) observed that fruits contain 80 to 90% 

sugar and acids, citric acid are abundant acid in the 

sap. Roger (2002) reported that the internal 

constitutes the pulp which is rich in soluble sugars, 

ascorbic acid, pectin, fibers, different organic acids 

and potassium salt that gives the fruit its 

characteristics citrine flavor. Hasija et al. (2015) 

reported that citrus peel oil can be used as natural 

preservative to minimize the ill effects of these 

synthetic preservatives and protect consumer health.  

The emergence of multidrug resistance bacterial 

strains are also becoming a global concern, with 

particular emphasis on E. coli (Ithete et al., 2013), 

Salmonella (Zaki and Karande, 2011), Pseudomonas 

aeruginosa (Hirsch and Tam, 2010), Proteus 

vulgaris (Mandal et al., 2015), Staphylococcus 

aureus (Neyra et al., 2014), Streptococcus pyogenes 

(Pieretti et al., 2017). The increasing occurrence of 

multidrug resistant strains of bacteria and the recent 

appearance of strains with reduced susceptibility to 

antibiotics raises the spectra of untreatable bacterial 

infections and adds urgency to the search for new 

infection-fighting and safe strategies (Janovská et al., 

2003, Deshwal and Vig, 2011, Deshwal, 2013).  

Suja et al. (2017) investigated that Citrus fruit are 

highly nutritious medicinal plant and found to be 

commonly in cultivation throughout the tropic. Hindi 

and Chabuck (2013) have demonstrated the 

antimicrobial effects of aqueous extracts of peel and 

juice from fresh and dried citrus and sweet lemon 

against gram-positive and gram-negative bacteria and 

yeast isolates, including Staphylococcus aureus, 

Enterococcus faecalis, Salmonella typhi, E.coli and 

Candida albicans. So aim of present study is to 

evaluate antimicrobial activity of citrus fruits on 

certain pathogenic microorganism 

 

MATERIALS AND METHODS  

 

Collection of test pathogenic microorganisms: 
Characterized Escherichia coli, Salmonella, 

Pseudomonas aeruginosa, Proteus vulgaris, and 

Staphylococcus aureus were collected from 

Microbiology department, BFIT, Dehradun and 

Streptococcus pyogenes culture was obtained from 

the IMTEC Chandigarh (MTCC NO. 1926). 

Collection of plant materials: Freshly Citrus limon 

was purchased from the local market of Dehradun. 

Preparation of extracts: The fresh fruits were 

washed in running tap water in laboratory, surface 

sterilized with 70% alcohol, rinsed with sterile 

distilled water and cut open with a sterile knife and 

the juice pressed out into a sterile universal container 

separately and then filtered into another sterile 

container to remove the seeds and other tissues and 

used freshly as crude without refrigeration (Hindi 

and Chabuck, 2013). 
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Activation of test organism: The microorganism 

was activated by inoculating a loop full of the strain 

in the nutrient broth and incubated on a rotary shaker 

for 24hrs at 37
o
C. 

Evalution of Antimicrobial activity using Agar 

well diffusion method: 

The screening of antimicrobial activities of juice 

extract against test microorganism was determined 

on Muller-Hinton agar media, by agar well diffusion 

method. Sterilized Muller-Hinton agar media was 

poured into sterilized petriplate. After solidification 

of medium, 0.5ml (10
6
 bacteria/ml) bacterial culture 

was spreaded on Muller-Hinton agar media. Wells of 

7mm depth were made on the solid agar using a 

sterile borer. About 100µl of Citrus limon juice 

extract and Norfloxacin was transferred into the 

wells separately by using sterile pipette. The plates 

were allowed to stand for one hour for a pre-

diffusion of extracts and were incubated at 37
o
C for 

24 hrs. After incubation, the plates were collected 

and the zones of Inhibition were measured. 

  

Table 1. Antimicrobial activity of Citrus limon juice against certain test organisms 

Test organism Zone of Inhibition (mm) 

Citrus limon juice Norfloxacin 

(10mg/ml)  I II III Mean ± S.D 

Escherichia coli 14 14 13.5 13.8±0.28 08.00 

Salmonella 21 21 21 21.0±0.00 13.60 

Pseudomonas aeruginosa 17 17 16 16.6±0.57 13.30 

Proteus vulgaris 22 18 20 20.0±2.00 13.00 

Staphylococcus aureus 29 28 29 28.6±0.57 13.30 

Streptococcus pyogenes 23 22 22 22.3±0.57 15.00 

 

RESULTS AND DISCUSSION 

 

Present study shows that Citrus limon juice extract 

significantly inhibited the growth of Gram positive 

and Gram negative bacteria. C. limon juice extract 

showed maximum antimicrobial activity against 

Staphylococcus aureus which was 115% more as 

compared to Norfloxacin (10mg/ml). Similarly, C. 

limon juice extract showed 72.5, 54.4, 24.8, 53.8, 

48.6 % more inhibition zone in Escherichia coli, 

Salmonella, Pseudomonas aeruginosa, Proteus 

vulgaris, Streptococcus pyogenes respectively as 

compared to Norfloxacin (10mg/ml). All these 

results confirmed that Citrus limon juice extract 

effectively inhibited growth of pathogenic 

Escherichia coli, Salmonella, Pseudomonas 

aeruginosa, Proteus vulgaris, Staphylococcus 

aureus, Streptococcus pyogenes (Table 1). Medicinal 

plants are good alternative of chemical antibiotics. In 

present study showed that Citrus limon juice 

effectively control growth of various pathogens such 

as Escherichia coli, almonella, Pseudomonas 

aeruginosa, Proteus vulgaris, Staphylococcus 

aureus, Streptococcus pyogenes. Similar research 

studies have shown that several medicinal plants 

inhibited growth of bacterial pathogens (Deshwal 

and Vig, 2011a, Deshwal and Vig, 2011b, Deshwal, 

2012).  

 

CONCLUSION 

 

Present study showed that Citrus limon juice extract 

significantly inhibited the growth of various Gram 

positive and Gram negative bacteria.  Use of 

antibiotic has side effect to human and medicinal 

plants are good alternative of chemical antibiotics. 
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Abstract: The aim of the present study is microbial analysis of freshly prepared orange juices sold in the markets of 

Dehradun (Uttrakhand). Bacterial count and yeast count has been done by spread plate method and pour plate method. 

Isolated strains were characterized on the basic of microscopy and certain biochemical tests. Orange juice at suddhowala 

showed more microbial count as compared to premnagar, Dehradun. Microscopy examination and biochemical tests 

confirmed that Orange juice collected at Suddhowala contained Escherichia coli, Staphylococcus aureus, Saccharomyces 

cerevisiae and Penicillium sp. but Lactobacillus sp., Salmonella sp., Saccharomyces cerevisiae, Aspergillus niger were 

isolated from Orange juice at Premnagar. Our results clearly, suggested that orange juice at local market contained various 

type of microbial contaminant and such type of orange juice is not good for health. 

 

Keywords: Orange, Saccharomyces cerevisiae, Penicillium sp., Lactobacillus sp., Salmonella sp., Aspergillus niger 

 

INTRODUCTION  

 

ndia produces about 9 million tons of fruits every 

year growing at a rate of 12% per annum. The total 

market potential for fruit juices is 230 million liter 

including both packed and freshly made fruit juices 

(Keshari, 2010). Fruit juices are an important part of 

human diet due to it’s highly nutritious and offer a 

good taste (Tasnim et al., 2010). These fruit juices 

are fat-free and contain naturally occurring 

phytonutrients contributing to better health (Franke 

et al., 2005).  

Contamination from raw materials and equipments, 

additional processing conditions, improper handling, 

prevalence of unhygienic conditions contributes 

substantially to the entry of bacterial pathogens in 

juices (Oliveira et al., 2006). The type of 

microorganisms in fruit juice is greatly of 

microorganisms in the respective fruits. Fruits 

commonly carry mold, yeasts and bacteria (Hariyadi, 

2013). Further, few reports suggested that food-borne 

illnesses is associated with the fruit juice 

consumption (Chumber et al., 2007). Foodborne 

diseases are the illnesses contracted from eating 

contaminated food or beverages. These food borne 

diseases is armful illness mainly affecting the 

gastrointestinal tract. Improper washing of fruits add 

bacteria to extracts leading to contamination. Further, 

In addition, use of contaminated water, unhygienic 

surroundings often with swarming houseflies, 

airborne dust and environment can act as sources of 

contamination. Such juices have shown to be 

potential sources of various bacterial pathogens such 

as Salmonella, E. coli, Shigella, and S. aureus 

(Buchmann et al., 1999, Sandeep et al., 2002, Barro 

et al., 2006). 

So, aim of present study is comparative study of 

microbial contamination in fruit juices in local 

market at Dehradun. 

 

MATERIAL AND METHODS  

 

Collection of fruit juice: Local market juice samples 

were purchased from premnagar and Suddhowala at 

Dehradun city. These samples were collected in 

sterile screw cap containers and transported under 

refrigeration to laboratory where they were 

immediately examined for microbiological analysis.  

Isolation and Microbial counting of 

contamination in orange juice: 1 ml of juice 

sample was serially diluted were placed on nutrient 

agar plates and potato Dextrose Agar by spread plate 

method and pour plate methods. The experiment was 

carried out in triplicates for each of the sample. The 

NAM plates were then incubated at 37
o
C for 24 

hours and PDA plates were incubated at 26
o
C for 7 

days. The total colony counts were determined on 

plate count agar (PCA) by spread plate method for 

bacteria and plates were incubated at 37
o
C and the 

colonies were counted after 48 hours of incubation. 

Purification of microorganism from juice: 

Microorganisms were purified on Nutrient agar 

medium or sabouraud dextrose agar medium at 37
O
C 

and at 26
O
C respectively for bacteria and fungi.  

Characterization of microorganisms: Isolated 

strains were characterized on the basis of 

biochemicals tests (Holt et al., 1994). 

 

RESULTS AND DISCUSSION 

 

Although fruit juices are potential for human health, 

but over their hygiene, safety and quality much 

concerns have been raised in present scenario. In 

local market as well as in home people only think 

about the nutritional benefits but not quality of the 

juice. 

I 

SHORT COMMUNICATION 
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Orange juice at suddhowala showed more microbial 

count as compared to premnagar, Dehradun. Total 

viable count of microorganisms in orange juice was 

variable in suddhowala and premnagar. In, 

suddhowala total viable count was 420 bacteria, 240 

yeast and 60 mold but less total viable count of 

microorganism in orange juice which was collected 

at premnagar i.e. 200 bacteria, 145 yeast and 50 mold 

(Table 1). These strains were characterized on the 

basis of microscopy and biochemical tests. Results 

suggested that Orange juice collected at Suddhowala 

contained Escherichia coli, Staphylococcus aureus, 

Saccharomyces cerevisiae and Penicillium sp. but 

Lactobacillus sp., Salmonella sp., Saccharomyces 

cerevisiae, Aspergillus niger were isolated from 

Orange juice at Premnagar. Similarly, Aneja et al. 

(2014) examined 30 juice samples and isolated 

twenty-five microbial species including 9 bacterial 

isolates, 5 yeast isolates, and 11 mould 

isolates. Aspergillus flavus and  

Rhodotorula mucilaginosa were observed in the 

maximum number of juice samples. Among 

bacteria Bacillus cereus and  

Serratia were dominant. Escherichia 

coli and Staphylococcus aureus were detected in few 

samples (Aneja et al., 2014). Similarly, other report 

confirmed that Fruit juice contained various 

microorganisms (Raybaudi-Massilia et al., 2009, 

Castillo et al., 2016, Ogodo et al., 2016, Nma et al. 

2017, Beuchat (1996), Beuchat, 2002), Brayant, 

2007). 

 

CONCLUSION 

 

Our results suggested that orange juice at local 

market contained various type of microbial 

contaminant. Such local juice shop keeper does not 

maintain hygienic condition and such contaminated 

orange juice can be harmful for human. 

 

Table 1. Total viable count of freshly collected orange juice 

Local Market at Dehradun Microbial Count/ml 

 

Fruit juice Place of sample 

collection 

Bacteria Yeast Mold 

Orange juice Suddhowala 420 240 60 

Orange juice Premnagar 200 145 50 
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