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Abstract: The distillery spentwash contains a number of nutrients for plant growth but also heavy metals which became a 

serious concern for environment and human health after allowable concentration. The Importance Value Index of the species 

was estimated seasonally for each distillery spent wash discharge site. A total 57 species of herbaceous plants have been 

observed from three distilleries which belong to 28 families. Total species count was highest in rainy season and lowest in 

summer season although there is peak spent wash production in summer. The highest beta diversity was observed in winter 

season at central distillery while lowest at Daurala in summer season. The herbaceous vegetation showed a mosaic pattern 

which was more pronounced in rainy months than in summer and winter months. In conclusion, human population, climatic 

factors and concentration of industrial discharge influenced the species composition and diversity in these habitats.  
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INTRODUCTION

n the world, India is chief producer of sugar which 

contributes substantially to economic development 

of the country. The waste products of sugar factory 

like bagasse and molasses are also economically 

important. Molasses is the chief source of alcohol 

production in distillery unit by fermentation method. 

For the production of 1 liter of alcohol 3-10 kg of 

molasses is utilized. A large number of distilleries 

have been established in India to utilize molasses and 

is emitting huge quantities of distillery spent wash 

(Kumar et. al., 2011). As a result of rapid expansion 

of urban areas and due to increasing human 

settlements, the species composition of vegetation of 

peri-urban areas is getting changed. Land-use 

practices change the increase due to human 

population and have been recognized as major 

drivers of future changes in biodiversity (Sala et al., 

2000). The correlation between vegetation and its 

corresponding environmental parameters provides 

guidelines for understanding plant species 

composition and structure in a particular habitat, 

landscape and region (Munica, 1997). Attempts have 

been made to determine the factors that control plant 

species distribution and variation in vegetation 

composition (Glenn et al., 2002). All vegetation 

show more or less striking differences for every few 

feet. 

Spatial patterns of species diversity change over 

multiple spatial scales. The pattern observed within a 

local community may be very different from those 

found over broader areas such as landscapes or 

regions (Willis & Whittaker 2002). According to 

Vellend (2001) “beta diversity” expresses the 

relationship between the total number of species in a 

set of study plots and average number of individuals, 

while “species turnover” is defined as the rate or 

magnitude of change in species composition along 

predefined spatial or environmental gradients. To 

him, “beta diversity” and “species turnover” are 

numerically equivalent, the difference being simply 

that "beta diversity" compares samples within a 

community while "species turnover" compares 

samples from different communities. Beta diversity 

has been the focus of theories relating species 

richness and the species-area function to habitat and 

distance (Arita & Rodriguez 2002; Balvanera et al. 

2002; Tuomisto et al. 2003).  

The herbaceous vegetation showed a mosaic pattern 

which was more pronounced in rainy months than in 

summer and winter months. Species dominance 

altered with sites and seasons with increasing 

tendency of herbs species like Parthenium 

hysterophorus, Cannabis sativa and Chenopodium 

murale (Kumar et al., 2010). According to them 

human population and industrial discharge influence 

the species composition and diversity in these 

habitats. The presence of Cynodon dactylon, 

Boerhaavia diffusa, Parthenium hysterphorus and 

Xanthium strumarium groups of species around 

waste water designated the area as land which 

strongly supporting the growth of such species (Shah 

et. al., 2010). According to them Canonical 

Correspondence Analysis revealed that the 

distribution of vegetation has correlation with 

environmental variables, but their role in the 

grouping of species remained non-significant. The 

effect of disturbances on various vegetation 

parameters of the community had been analyzed. The 

information on the impact of such disturbances on 

the structure and composition of natural herbs 

vegetation is important for assessing plant diversity 

status and has implications for management of 

regional natural ecosystem. 

I 
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MATERIAL AND METHOD 

 

Study Sites 

Meerut is a metropolitan city located 56 km (35 mile) 

north-east of New Delhi. It is the fastest developing 

city of Uttar Pradesh after NOIDA and Ghaziabad. 

Meerut district is a part of upper Gangatic plain of 

Western Uttar Pradesh. The climate is sub-tropical 

having three seasons, rainy (July-October), winter 

(November-February) and summer (March-June). 

Three distilleries of district Meerut have been 

selected for this study (i.e. Daurala distillery, Central 

distillery Meerut cantt and Bajaj Hindustan distillery, 

Kinauni) and the vegetation is analyzed seasonally 

around each distillery spentwash discharge site to get 

a real picture of the entire natural vegetation growing 

under the studying distillery units.   

 

Vegetation Analysis 

A sample unit or quadrat of 1 m  1 m area was used 

for observations on community organization. Total 9 

sites representing herbaceous species were selected 

for vegetation sampling in one year (3 distilleries×3 

seasons). At each site 10 quadrats were laid down to 

quantify the vegetation. The size and number of the 

quadrat required were decided by using species area 

curve (Misra, 1968) and the running mean method 

(Kershaw, 1973). 

Species composition of the study sites was recorded 

at seasonal intervals from August 2008 to June 2012. 

The collective data was quantitatively analyzed for 

relative density, relative frequency and relative 

dominance. The Importance Value Index (IVI) for 

different species was calculated as a sum of relative 

frequency, relative density and relative dominance of 

each species. These values for different species of 

common habitat were summed to compare the 

species groups within the same stand and those of 

different stands. 

 

Importance Value Index (IVI) = R.D. + R.Dom. + 

R.F. 

 

Species diversity was calculated by using Shannon 

and Wiener information index (Shannon and Wiener, 

1963): 

 

HI = (Ni/N)log 2(Ni/N)

S

i=1

 

Where: 

H
I 
= Shannon and Wiener index 

Ni = importance value of a species  

N = Total importance value of all species in a 

community 

 

The β diversity was calculated within vegetation at 

the study site following Whittaker (1975): 

βD = SC/S  
Where: 

SC is the total number of species occurring in a set of 

samples counting each species only once whether or 

not it occurs more than once and S  is the average 

number of species per individual sample. 

Concentration of dominance (CD) was calculated 

following Simpson (1949): 

CD = (Ni/N)2

S

i=1

 

Where: 

Ni = importance value of a species  

N = Total importance value of all species in a 

community 

 

Species richness indices 

D1, Species count (Number of species/area; in the 

present study the no. of species that occurred in 

quadrats sampled) 

D2, Margalef index (Clifford & Stephenson 1975) 

𝐷2 =
𝑆 − 1

ln𝑁
 

D3, Menhinick index (Whittaker 1977) 

𝐷3 =
𝑆

 𝑁
 

D4, Evenness (Pielou 1966) 

𝐷4 =
𝐷3

ln𝑁
 

Similarity among the study sites within and across 

different seasons was estimated using the modified 

Sorenson similarity coefficient (Southwood, 1978) 

according to the following formula: 

SC= 2jN/aN+bN 

Where, 

 jN = sum of lesser values of RIVI in two 

communities;  

aN = sum of RIVI of all species in community A;  

bN = sum of RIVI of all species in community B. 

 

RESULT AND DISCUSSION 

 

In the present ecological investigation across various 

natural habitat conditions in developing areas of 

Meerut district 57 species of herbaceous plants have 

been observed which belong to 28 families. 

Papilionaceae (7), Poaceae (6), Asteraceae (7), 

Euphorbiaceae (3) and Malvaceae (3) had the 

maximum number of herbaceous species. Species 

dominant to three distilleries include Chenopodium 

murale, Cannabis sativa, Parthenium hysterophorus, 

Medicago sativa, Argemone maxicana, Cynodon 

dactylon and Cyperus rotundus. In the rainy season 

Parthenium hysterophorus, Cyperus rotundus and 

Chenopodium murale were dominant while in winter 

season Chenopodium murale, Argemone maxicana, 

Cynodon dactylon and Medicago sativa were 

dominant at different sites but in summer season 

http://en.wikipedia.org/wiki/New_Delhi
http://en.wikipedia.org/wiki/Noida
http://en.wikipedia.org/wiki/Ghaziabad
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Cannabis sativa and Cynodon dactylon were 

dominant at the study sites. Dactyloctenium 

aegypticum, Digitaria biformis, Trianthema 

portulacastrum, Cassia obtusifolia, Euphorbia hirta, 

Eragrostis ciliaris, Croton bonplandianum, 

Anagallis arvensis and Stelaria media were also 

found, but around one or two distillery discharge site 

only.

  

Table 1. Variation in Importance Value Index (IVI) of herbs species in three seasons at three distillery 

spentwash discharge sites. 

Species  Rainy season Winter season Summer season 

DD CD BHD DD CD BHD DD CD BHD 

Cynodon dactylon 27.73 17.32 28.29 31.74 17.52 19.62 18.46 54.04 31.54 

Cenchrum biflorum        11.73  

Dactyloctenium aegypticum 15.16         

Digitaria biformis 24.16  22.19       

Parthenium hysterophorus 44.41 37.11 28.57    33.08 28.50  

Ageratum conyzoides     20.95     

Erigeron canadensis       15.81   

Chenopodium murale 37.01 28.63 50.98 38.88  33.55 29.23   

Chenopodium album      14.63    

Malvestrum coromendelium 14.44         

Malva sylvestris      13.99   20.46 

Sida acuta  31.20     29.85   

Anagallis arvensis    30.99  12.20    

Argemone maxicana    61.65 50.34 48.13    

Cannabis sativa    31.65   60.33 65.53 67.04 

Alternanthera sessilis    13.76 17.68 18.16 21.84   

Cocculus hirsutus       27.47 33.74 27.35 

Oxalis corniculata 8.67 19.81 21.95  22.66 20.67    

Verbena brasiliensis 21.75         

Verbena officinallis 6.74         

Trianthema portulacastrum 23.66 12.72 22.38   7.12    

Medicago polymorpha      9.42    

Medicago sativa    33.05 45.40 22.27    

Eragrostis ciliaris  17.01        

Pluchea lanceolata       13.68 17.95  

Pluchea camphorata        20.92  

Alhagi pseudoalhagi       9.06   

Mililotus indica    12.34      

Crotalaria retusa   16.92       

Crotalaria medicaginea   12.79       

Cassia obtusifolia 7.84 26.13 27.74       

Portulaca quadrifolia 7.33         

Stelaria media 11.20  11.12  19.88 22.79  12.00 33.83 

Fumaria indica    12.84      

Rumex dantatus     28.28     

Cyperus rotundus 23.64 9.74 22.79    10.62 17.82 12.04 

Phyllanthus emblica  27.68        

Croton bonplandianum         22.73 

Euphorbia hirta  17.32        

Coronopus didymus     19.07     

Blumea balsamifera       16.39     

Boerhavia diffusa         23.72 

Sisymbrium officinale      10.69    



426 R.C. ARYA AND PRASHANT KUMAR  

Withania somnifera      8.23    

Ipomea coptica 14.68         

Sonchus oleraceus 11.58 7.06       11.14 

Amaranthus spinosus  15.10     19.65 37.79  

Leucas aspara  11.58        

Selliera radicans  7.63 8.12 9.50  11.89   9.57 

Coccinia indica  13.98     10.92  14.15 

Solanum surratense   9.95       

Commelina oxilaris   16.22       

Lepidium sativum    9.76 21.36     

Vicia sativa    13.85 8.29 12.99    

Verbascum chinense     11.82 13.66    

Achyranthes aspara         17.14 

Dendalion blossom         9.24 

DD=Daurala Distillery, CD=Central Distillery, BHD=Bajaj Hindustan Distillery 

 

According to Odum (1971) in natural conditions 

contagious distribution is most common, 

preponderance of regular as well as random 

distribution reflects the magnitude of biotic 

interference such as grazing and looping in sites. 

Summer is the peak season for distillery spentwash 

production followed by winter and rainy season. 

Since, the spentwash is nutrient rich then it supports 

the vegetation. The high IVI of a species indicates its 

dominance and ecological success, its good power of 

regeneration and greater ecological amplitude. The 

Shannon-wiener diversity index (H
I
) is one of the 

several diversity indices used to measure diversity in 

categorical data. The advantage of this index is that it 

takes into account the number of species and the 

evenness of species. Any given community will have 

a maximum Shannon index if and only if each 

species represented, is composed of same number of 

individuals. It is varied from 2.6479 (CD) to 3.3519 

(BHD) in summer season, 2.2251 (BHD) to 3.4178 

(CD) in rainy season and from 2.2407 (DD) to 

3.3416 (BHD) in winter season. In this way the 

highest species diversity was found at CD in rainy 

season while lowest at BHD in rainy season.

 

Table:2 Comparative species diversity at three distillery sites in three  seasons of the year 

Year  Summer Season  Rainy Season Winter Season 

DD CD BHD DD CD BHD DD CD BHD 

2008 -- - - 2.6982 2.5019 2.2251 2.2407 2.5481 2.5239 

2009 3.1033 2.7737 2.7100 3.2238 3.0695 2.9347 2.6851 2.6961 2.7172 

2010 2.7407 2.6479 2.6570 3.2799 3.2824 3.2495 3.0081 3.0489 3.0924 

2011 2.6927 2.6842 3.3519 3.3599 3.4178 3.2554 2.9494 3.0550 3.3416 

2012 2.8904 2.7415 2.7974 - - - - - - 

DD=Daurala Distillery, CD=Central Distillery, BHD=Bajaj Hindustan Distillery 

 

The higher value (2.143) of beta diversity observed 

at CD in winter season can be linked to distribution 

of plants along the discharge gradient. Low species 

turnover (1.455) at DD in summer season reflects the 

co-occurrence of species in those elevational ranges. 

Species turnover had fluctuation in values as the 

spentwash discharge differences became larger. 

Gupta and Rup Narayan (2006) reported beta 

diversity from 1.98 to 11.21. The low value of beta 

diversity indicates that species composition do not 

vary much from one site to another site or seasons.

 

Table 3. Comparative beta diversity at three distillery sites in three seasons of the year  

Year  Summer Season Rainy Season Winter Season 

DD CD BHD DD CD BHD DD CD BHD 

2008 - - - 1.944 2.00 1.786 2.000 2.143 2.069 

2009 2.093 1.842 2.121 1.852 1.957 2.105 1.556 1.750 1.667 

2010 1.667 1.750 1.842 1.774 1.667 1.667 1.837 1.731 1.765 

2011 1.795 1.795 1.964 1.618 1.692 1.786 1.667 1.636 1.961 

2012 1.455 1.628 1.861 - - - - - - 

DD=Daurala Distillery, CD=Central Distillery, BHD=Bajaj Hindustan Distillery 
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Concentration of dominance (Cd) ranged from 

0.0966 (CD) to 0.2275 (BHD). The values of 

concentration of dominance were generally low 

indicating that dominance was shared by more than 

one or many species but higher at BHD so, only few 

species are dominant. Risser and Rice (1971) have 

reported values of Cd as 0.10 to 0.99 for certain 

temperate vegetation indicating presence of a few 

species.

  

Table 4. Comparative concentration of dominance at three distillery sites in three seasons of the year 

Year   Summer Season Rainy Season Winter Season 

DD CD BHD DD CD BHD DD CD BHD 

2008 - - - 0.1671 0.1868 0.2275 0.2215 0.1750 0.1810 

2009 0.1228 0.1501 0.1627 0.1161 0.1274 0.1368 0.1697 0.1650 0.1559 

2010 0.1565 0.1761 0.1743 0.1161 0.1057 0.1119 0.1423 0.1321 0.1271 

2011 0.1695 0.1701 0.1069 0.1038 0.0966 0.1088 0.1340 0.1299 0.1169 

2012 0.1464 0.1565 0.1692 - - - - - - 

DD=Daurala Distillery, CD=Central Distillery, BHD=Bajaj Hindustan Distillery 

 

During rainy season soil moisture favored occurrence 

of larger number of the herbaceous plant species and 

their population on account of semi-arid climate of 

this area (Sharma & Upadhyaya, 2002). However, 

only a few species occurred throughout the study 

period (e.g. Chenopodium murale, Cynodon 

dactylon, Parthenium hysterophorus and Cannabis 

sativa), evidently due to the wide ecological 

amplitude of these species under the prevailing 

climatic conditions. Exotic species like Parthenium 

hysterophorus have become naturalized in India, and 

have affected the distribution of native flora by 

completing 2-3 generations annually. Occurrence of 

this species at all sites with increased dominance 

suggests that habitats modified due to persisting 

disturbance (e.g. grazing and anthropogenic pressure) 

create platform for the onset of biological invasion 

by such species (Schei, 1996). 

 

Table 5. Spatial and seasonal similarity of the site vegetation based on similarity coefficient applying Modified 

Sorenson Index (using species RIVI). 

 RCD RBD WDD WCD WBD SDD SCD SBD 

RDD .046 .050 .054 .050 .046 .053 .062 .053 

RCD  .051 .055 .051 .047 .054 .063 .054 

RBD   .059 .055 .051 .057 .066 .059 

WDD    .059 .055 .062 .071 .063 

WCD     .051 .059 .067 .058 

WBD      .054 .063 .055 

SDD       .069 .061 

SCD        .070 

 

Higher number of species in a community is 

ecologically important as they showed great 

heterogeniosity within habitat. Results of the present 

study indicate that vegetation still posses 

comparatively higher species diversity even after 

under continuous biotic influences. It may be 

attributed to greater heterogeneity of physical 

conditions and a greater potential of regeneration and 

hardiness of the species. Highest similarity 

coefficient was found between central distillery in 

summer season and Daurala distillery in winter 

season while lowest similarity coefficient was found 

between Bajaj Hindustan distillery in winter season 

and Daurala distillery in rainy season (Table 5). 

Dominance diversity curves were prepared by 

plotting species importance value index against the 

sequence of dominant species from highest to lowest 

IVI in each season among three distilleries 

(Whittaker, 1975). 
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Figure 1: Dominance Diversity Curves of vegetation across different sites and seasons (W=Winter Season, S= 

Summer Season, R= Rainy Season). 

 

Dominance-diversity curves for vegetation at 

different sites and seasons showed that generally one 

or two species in the vegetation at all sites exploited 

major share of resources (Fig. 1). This trend was 

more apparent in vegetation at BHD site in summer 

season where a near geometrical pattern of resource 

share was noticed. Here, Cannabis sativa seems to 

exploit major resources as evident by its largest share 

of IVI. Also in rainy season, this resource share 

pattern of species at BHD site is due to the top 

dominant Chenopodium murale. Argemone maxicana 

showed the highest resource share in winter season at 

Daurala distillery site. 

  

Table 6. Diversity estimates of the vegetation at various study sites in three seasons using different diversity 

indices. 

Diversity indices   Summer Season Rainy Season Winter Season 

DD CD BHD DD CD BHD DD CD BHD 

D1(species count) 13 10 13 16 16 14 12 13 17 

D2(Margalef) 2.104 1.578 2.104 2.630 2.630 2.279 1.929 2.104 2.805 

D3(Menhinick) 0.751 0.577 0.751 0.924 0.924 0.808 0.693 0.751 0.981 

D4(Evenness, P.) 1.114 1.177 1.224 1.133 1.102 1.105 1.095 1.106 1.030 

(DD=Daurala Distillery, CD=Central Distillery, BHD=Bajaj Hindustan Distillery) 

 

Table 6 summarizes the seasonal diversity levels, in 

terms of four diversity indices at different sites using 

IVI of species (i.e. N = 300). Different indices 

ranked the site diversity differently. The values of 

richness indices viz. species count (D1), Margalef 

index (D2) and Menhinick’s index (D3) were found to 

be maximal in the winter season at BHD. In contrast, 

the CD site in summer season showed the lowest 

value. In terms of D4 BHD site in summer season has 

highest value.  

 

CONCLUSION 

 

Summer is the peak season for distillery spentwash 

production but due to climatic factors and biotic 

interference, the number of species growing is lower 

than rainy and winter season. Some species are 

dominant due to favorable conditions and their high 

adaptation to the distillery spentwash while the 

presence of some species (Cenchrum biflorum, 

Pluchea lanceolata, Pluchea camphorata, Alhagi 

pseudoalhagi, Croton bonplandianum, Boerhavia 

diffusa, Achyranthes aspara and Dendalion blossom) 

at one or two sites is due to their less adaptation.  The 

pattern of diversity change has often been related to 

the degree of disturbance in non-equilibrium 

ecosystems. Various diversity estimates were found 

higher rainy season followed by winter and summer 

season. It was further evident by low species 

turnover (β diversity) among the three sites 

indicating no significant difference in composition 

and structure among the three distilleries.  
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Abstract: A population of Aloe vera (L.) Burm. F. (a diploid species with 2n=14 chromosomes), from village Kiharian 

District Jammu, J&K State (India) was studied for reduction division in male track. Of the 16 plants studied, pollen mother 

cells of 15 plants showed normal chromosome behavior at diakinesis and metaphase I and equal separation of chromosomes 

at anaphase I. Pollen viability of these plants averaged 76%. Meiosis in the remainder plant is characterized by the presence 

of 22% cells with multivalents at diakinesis and equal anaphasic segregations. The pollen viability of this cytotype was low 

(58.5%). As normal diploids and the translocation heterozygote did not show fruit and seed formation, it indicates that apart 

from anomalous chromosome behaviour, some other factors are also adversely affecting the reproductive potential of A. 

vera.    

 

Keywords: Aloe vera, Multivalent formation, Chiasma frequency 

 

INTRODUCTION 

 

loe vera, an important member of family 

Aloaceae is cultivated throughout India for its 

therapeutic properties. It is commonly used for 

treatment of stomach ailments, skin diseases, 

wounds, cancer and as a source of cosmoceuticals 

(Winters et al. 1981; Shelton 1991; Heggers and 

Pelley 1993; Surjushe et al. 2008; Gupta and Sharma 

2011). This plant flowers profusely but sets few to 

negligible seeds (Chaudhari and Chaudhari 2012). 

Although the plant has efficient means of vegetative 

propagation through suckers, inability to set seed 

blocks the major path to generate genetic variations. 

For sorting out the reasons behind the loss of sexual 

potential, a detailed analysis of meiosis is 

prerequisite. 

Study on meiosis in male track was carried out in a 

population of A. vera growing in the Botanical 

Garden of University of Jammu (J & K State, India). 

Sixteen plants analysed of this population were 

diploid (2n=14) and showed normal chromosomal 

behavior except one. In this plant, meiosis is 

characterized by the presence of multivalents, the 

phenomenon hitherto unreported for A. vera. Meiotic 

details of this variant as well as those of fifteen 

normal plants are described in the present paper. 

 

MATERIAL AND METHOD 

 

A population of A. vera, comprising of sixteen 

plants, was studied presently. For meiotic studies, 

flower buds of appropriate size were collected from 

individual plants and fixed in 1:3 acetic-alcohol 

solution for 24 hours and then preserved in 70% 

alcohol. Anthers were squashed in 1% acetocarmine. 

Well stained and squashed cells from temporary 

preparations were examined for chromosome 

structure and behaviour and appropriate cells were 

photographed. Pollen stainability was determined by 

squashing freshly dehisced anthers in 1% 

acetocarmine. The filled up, spherical and deep red 

grains were counted as viable and weakly stained, 

small sized and irregularly shaped grains were 

considered non-viable. The studies were carried out 

in the month of October when the atmospheric 

temperature in the area ranges between 15.6-32.8ºC 

and relative humidity is 74-100%. 

 

Observations and discussion 

Plants of A. vera studied presently are small, 

herbaceous, perennial, have shallow root system, 

bear fleshy sword-shaped grey-green leaves and 

bright orange colored pendulous flowers on 

unbranched or branched scapes. These resemble each 

other in overall morphology. The behaviour of 

chromosomes in the pollen mother cells (PMCs) of 

sixteen individuals of a population was analysed at 

diakinesis, metaphase I and anaphase I. Of these, 

pollen mother cells of fifteen plants had 7 bivalents, 

4 large and 3 small. These showed normal anaphasic 

segregation with 7chromosomes at each pole. Pollen 

viability of these plants was found to be 76%. No 

fruit was set on these plants.  As mentioned above, 

meiosis in a single plant of this population is 

characterized by the presence of 22% cells with 

multivalents and bivalents. Of the 54 PMCs of this 

plant analysed at diakinesis, three cells (5.5%) had 

1VI+4II (Fig. 1a) and nine cells (16.5%) had 1IV+5II 

(Fig. 1b) with the remaining cells having seven 

bivalents (Fig. 1c). In the formation of multivalents, 

only larger chromosomes were involved. 

Stickiness of chromosomes noticed by earlier 

workers in A. vera is also evident in the 

chromosomes of the present cytotype (Vig 1968; 

Heggers et al. 1993; Imery 2007; Chaudhari and 

Chaudhari 2012). Chiasmata were randomly 

distributed along bivalents and multivalents. 

A 
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Chiasma frequency per cell as determined from 20 

PMCs at diakinesis was 12.6 (range=12-13). Fifty 

PMCs scored at metaphase I had seven bivalents. 

Also the 15 PMCs available at anaphase I showed 

equal segregation of chromosomes (Fig. 1e). 

However, the pollen viability was low and averaged 

only 58.5%.  

Though complex associations are known to occur in 

many plant taxa including some members of Aloe 

namely, A. elgonica, A. pubescens and A. rabaiensis 

(Koul 1963a,b; Brandham and Johnson 1977; Gohil 

and Koul 1978; Carr  and Carr 1983; Sharma and 

Gohil 2003;  Imery 2007; Sharma and Gohil 2011a, 

b), authors have not come across any report on A. 

vera with this kind of anomaly. As such, presence of 

multivalents in the PMCs of a diploid cytotype 

indicates that its chromosomes during the course of 

evolution have undergone translocations, the 

phenomenon known to have great potential for 

creating and conserving specific gene combinations. 

Associations involving upto six chromosomes as 

noticed at diakinesis of present variant can form by 

the exchange of segments between a minimum of 

three non-homologous chromosomes. Missing of 

multivalents at metaphase I may be attributed to 

terminalisation of chiasmata in the interchanged 

regions of the chromosomes. 

Despite exhibiting regular segregations of 

chromosomes at anaphase I, pollen viability of 

present variant is low. As per Swanson et al. (1973), 

four chromosomes constituting a quadrivalent can 

segregate by three putative ways i.e. one alternate 

and two adjacent. Burnham (1956), on the other hand 

suggested that for each adjacent type arrangement, 

there is an equal opportunity of an alternate type 

orientation. While the alternate arrangements 

produce viable gametes, adjacent arrangements result 

in products deficient for some and duplicate for other 

segments and hence, inviable gametes. Low pollen 

viability (58.5%) of the variant as compared to that 

noticed in normal diploids (76%) is probably is 

owing to adjacent segregations of quadrivalents. As 

both normal diploids and the translocation 

heterozygote do not show fruit formation, it appears 

that apart from meiotic anomalies, some other factors 

are adversely affecting the reproductive capacity of 

this species. Detailed studies involving breeding 

experiments are underway to determine the factors 

inducing sterility in A. vera. 

 

 
 

Figs. a-c. Pollen mother cells at diakinesis with 1VI+4II, 1IV+5II and 7II (hexavalent and quadrivalent are 

arrowed); Fig. 1d. A pollen mother cells at metaphase I with 5II+4I; Fig. 1e. A pollen mother cell at anaphase I 

with 7:7 separation of chromosomes. Bar=10µ 
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Abstract: The aim ofthis research is to studythe application of plant natural extracts Aloevera and neem for extending the 

storage period of tomato. The effect of different formulations of Aloe vera and neem based herbal extract coatings on 

tomatoes stored at refrigerated condition(4°C) was investigated.PLW,Firmness, total soluble solids, sensory characteristics 

were analyzed at regular intervals during the storage period.Tomatoes in control showed a rapid deterioration with an 

estimated shelf life period of 18 days. On the contrary,the coatings on tomatoes extended the shelf life up to 36days. From 

the results, it was concluded that the use of Aloe vera and neem based plant natural extract coating leads to increased tomato 

shelf-life. 

 

Keywords: Aloe vera, Neem extract, Coatings, Shelflife, Tomato 

 

INTRODUCTION 

 

omato is a climacteric fruit and continues to 

ripen after harvest (Liu et al., 2009). For fresh 

tomatoes, the two quality attributes that are most 

important to buyers and consumers are 

texture/firmness and skincolor. Texture is influenced 

by flesh firmness and skin strength. Softening during 

storage, distribution and ripeningof tomatoes can be 

a major problem because itmayincreasetheir 

susceptibility to damage. There is increasing 

consumerconcern about the eating quality of 

tomatoes. After harvest,ripening continues and 

tomatoes can overripe very rapidly. This can result in 

loss of quality and restricted shelflife (Batu,2004). 

Edible coatings can provide an additional protective 

coating for fresh produce and can also give the same 

effects as modified atmosphere storage in modifying 

internal gas composition (Park et al., 1994).By 

regulating thetransfer of moisture, oxygen, carbon 

dioxide, aroma, and taste compounds in a food 

system, edible coatings have demonstratedthe 

capability of improving food quality and 

prolongingshelf life of fresh produce (Castillo and 

Serrano,2005). An ideal coating is defined as one 

that can extendstorage life of fresh fruit 

withoutcausinganaerobiosis, andthat reduces decay 

without affecting the quality of the fruit(Sonti, 

2003),keeping it in the view the present study was 

undertaken with an objective to investigate the 

effectiveness of plant extracts of Aloe vera and neem 

leaves on post harvest quality of tomatoes. 

 

MATERIAL AND METHOD 

 

Freshlyharvested tomato (Lycospersiconesculentum.) 

(Desi Variety) were procured from the local market 

of Noida. Fruits of same maturity were selected on 

the basis of absence of injuries, uniform, unripe 

green stage color.  

Fresh leaves of Aloe vera and Neem were obtained 

from the Noida International University, Greater 

Noida, U.P. 

To improve the efficiency of Aloe vera gel coating, 

different concentration of neem extract is mixed with 

Aloe vera gel formulation in case of tomato. 

 

Preparation of Aloe vera Extract 

40 gm of Aloe vera gel matrix was separated from 

the outer cortex of leaves and this colorless 

hydroparenchyma was ground in a blender. The 

resulting mixture was filtered to remove the fibers. 

The liquid obtained constituted fresh Aloe vera gel. 

The gel matrix was pasteurized at 70
0
C for 45 

minutes. (Marpudi et al., 2011) 

 

Preparation of Neem Extract 

Freshly harvested Neem leaves were washed air 

dried then passed through grinder to make a 

homogeneous paste.The paste was added in water 

10% and 20% solution.The solution was centrifuged 

and supernatant was collected for further use. Dried 

neem leaves were ground and centrifuged for 10 

mins. The supernatant so obtained is mixed with 

pasteurized gel matrix of Aloe vera Gel. 

 

Different treatments ofAloe vera gel is appliedover 

tomatoes are kept under open condition at 4
0
C 

1-40% pure Aloe vera Gel (Pure AG) 

2-40% Aloe Gel with citric acid (4.5-4.6gL-1) 

(AG+CA) 

3-40% Aloe Gel+10%Neem+ citric acid (4.5-4.6gL-

1) (AG+10%Neem+CA) 

4-40% Aloe Gel+20%Neem plus citric acid (4.5-

4.6gL-1) (AG+20%Neem+CA) 

5-40% Aloe Gel +10% Neem 

T 
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6-40%Aloe Gel+20%Neem 

 

Application of Herbal Coating on tomato fruits 

Tomato fruits were washed thoroughly with potable 

water and air dried to remove excess moisture. Fruits 

were then dipped in plant extracts preparation. Detail 

of the treatments has been given below.For each 

treatment 15 fruits were taken .After treatment fruits 

were stored under refrigerated conditions at 

4°C.Observations were taken at intervals of 

0,6,12,18,24,30,36 days. 

Various parameters were analyzed at 

0,6,12,18,24,30,36 days. 

 

Physiological Loss in Weight (PLW)  

The fresh weights of all the replicates was 

determined daily and compared to control fruits. 

Water loss was calculated in terms of PLW by the 

following equation: (A-B)/A x 100,where, A is the 

initial weight of fruits (0 d) and B is the fruit weight 

after the storage period. 

 

Change in peel color 
The change in peel color of all the replicates was 

determined and compared to control fruits.Change in 

peel color of fruits were observed based on lagorio 

tomato guide 

Peel Color Rating done on the basis of 6 Point 

Scoring Scale. 

1= Green   2= Breaker 3= Turning 4=Pink 5=Light 

Red 6= Red. 

 

Total Soluble Solids  

Total soluble solids were determined for both control 

and coated fruits by using Abbe’s hand 

refractometer. 

 

Texture Analysis 
Firmnessof the fruits were measured with the help of 

penetrometer. 

Sensory Evaluations: A panel of seven judges was 

made to evaluate fruit from 6 treatments at different 

intervals and the average scoring was made for each 

quality attribute as pernine point hedonic scale. 

*Statistical Analysis: The data obtained from the 

experiments were analysed using SPSS software 

(version 16) to compare control and coated fruit 

samples. 

 

RESULT AND DISCUSSION 

 

Visual Characteristics 

The effect of different formulations of Aloe vera gel 

coating was observed. Physiological loss in weight 

during 4°C temperature storage was found to be 

significantly different from control at the end of 36 

days storage. 

The effect of selected edible coating on PLW was 

observed. During 36 days storage Aloe vera gel 

coated tomatoes maintained their shelf life up to 30 

days whereas all control got deteriorated by 18 days. 

The PLW was calculated and 36% loss is observed in 

case of AG+10%Neem+CA during 36days whereas 

there is 21.6% of loss in control on 18 days only. 

Peel color rating was observed to stage 6(Red) on 

36
th

 day of storage for AG+CA and AG+10% 

Neem+CA whereas control showed complete stage 6 

of red peel color in 18 days only (Table1&2).It has 

been observed that the rate of physiological loss in 

weight was slowed down after 18 days of storage in 

case of AG+CA and AG+10% Neem+ CA leading to 

enhanced shelf life. 

 

Table 1. Effect of different plant extracts on physiological loss in weight of fresh tomatoes 

Treatments  
Days After Treatment  [DAT] 

 
% 

PLW 
S.D Mean 

0 6 12 18 24 30 36 

Control 63.94 60.25 55.15 50.12  -  - -  21.60 6.02 57.30 

Pure AG 88.38 85.94 83.51 82.29 81.08 78.65 -  11.00 3.47 83.30 

Pure AG+CA 63.65 61.17 56.58 51.45 48.32 44.65 44.65 36.70 8.62 52.20 

Pure 

AG+10%Neem+CA 
63.66 61.17 57.58 52.45 52.45 44.65 40.33 36.60 8.65 52.50 

Pure 

AG+20%Neem 

+CA 

64.48 62.82 60.04 56.12 51.33 51.33  - 34.40 8.31 56.00 

Pure 

AG+10%Neem 
71.24 67.99 65.85 63.11 59.94 57.21 -  19.60 5.19 64.20 

AG+20%Neem 74.42 72.47 68.99 65.85 60.34  - -  18.90 5.58 68.40 

 

Table 2. Effect of different plant extracts on peel color rating of fresh tomatoes 

Treatments 
         Days After Treatment  [DAT] 

S.D Mean 
0 6 12 18 24 30 36 

Control 1 3 4 6 - - - 2.08 3.50 

Pure AG 1 2 3 4 5 6 - 1.87 3.50 

Pure AG+CA 1 2 3 4 5 5 6 1.79 3.71 
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Pure 

AG+10%Neem+CA 
1 2 3 4 5 5 6 1.79 3.71 

Pure AG+20%Neem 

+CA 
1 2 3 4 5 6 - 1.87 3.50 

Pure AG+10%Neem 1 2 3 4 4 6 - 2.06 3.66 

AG+20%Neem 1 2 3 4 6 - - 1.92 3.20 

 

Table 3. Effect of different plant extracts on total soluble solids (°Brix) of fresh tomatoes 

      Treatments 
            Days After Treatment  [DAT]     

S.D Mean 
0 6 12 18 24 30 36 

Control 4.73 4.26 4.13 4.06 - - - 0.30 4.29 

Pure AG 4.73 4.60 4.80 4.86 4.66 4.26 - 0.21 4.65 

Pure AG+CA 4.60 4.60 4.80 4.86 4.80 4.60 4.13 0.24 4.62 

Pure 

AG+10%Neem+CA 
4.46 4.53 4.40 4.86 4.66 4.20 4.33 0.21 4.49 

Pure 

AG+20%Neem 

+CA 

4.66 4.40 4.53 4.60 4.13 3.66 - 0.37 4.33 

Pure 

AG+10%Neem 
4.33 4.46 4.26 4.66 4.60 4.40 - 0.15 4.45 

AG+20%Neem 4.00 4.46 4.26 4.80 4.60 - - 0.30 4.42 

 

Physiochemical Characteristics 

TSS of control during red stage on 18th day was 

4.06° Brix, whereas for the different formulations of 

Aloe vera gel coated fruit on the same day Pure AG, 

Pure AG+CA, Pure AG+10%Neem+CA was 4.86° 

Brix and for Pure AG+20%Neem+CA, 

PureAG+10%Neem, Pure AG+20%Neem was 4.60, 

4.66 and 4.80° Brix observed on 18
th

day (Table3). 

There was a gradual decrease in the TSS of the Pure 

AG+20%Neem+CA, Pure AG+10%Neemcoated 

tomatoes observed on 18
th

 day. The TSS was 

4.13°Brix for Pure AG+CA and 4.33°Brix for 

PureAG+10% Neem+ CA on 36th day. The decrease 

in the TSS after 18
th

 day may be due to the break-up 

of carbohydrates and pectin, partial hydrolysis of 

protein, and decomposition of glycosides into 

subunits during respiration causing a decrease of 

total soluble solids.  Similar results were also 

reported by Torgul and Arslan (2004)

 

Table 4. Effect of different plant extracts on firmness (kg/cm
2
) of fresh tomatoes 

      Treatments 
  Days After Treatment  [DAT]     

S.D Mean 
0 6 12 18 24 30 36 

Control 7.26 6.53 1.96 0.96 - - - 3.17 4.17 

Pure AG 8.43 5.36 4.53 3.20 2.73 1.53 
 

2.42 4.29 

Pure AG+CA 8.43 5.50 4.53 3.30 2.83 2.20 1.40 2.38 4.02 

Pure 

AG+10%Neem+CA 
8.33 6.33 4.60 3.40 2.83 2.13 1.30 2.48 4.13 

Pure 

AG+20%Neem 

+CA 

7.33 5.33 3.53 2.20 1.00 0.76 - 2.58 3.35 

Pure 

AG+10%Neem 
8.20 6.83 4.46 2.16 1.63 0.53 - 3.06 3.96 

AG+20%Neem 7.60 5.30 3.53 1.23 0.50 - - 2.92 3.63 

 

Fruit firmness for both control and coated tomatoes 

gradually decreased during the storage period. 

During the ripening process, cell wall-modifying 

activity of several enzymes, including 

polygalacturonase, pectin-methyl-esterase, 

endomannase, and galactosidases, and glucanases, 

causes softening of the whole fruit by altering the 

texture due to degradation of the structural 

components necessary to reinforce the cell wall and 

the adhesion of cells. The firmness of control during 

its red stage on the 18th day was 0.96 kg/cm
2
, 

whereas for the coated fruit of different  formulations 

of  Aloe vera i.e. pure AG,AG+CA, AG+10%  Neem 

+CA, AG + 20% Neem + CA, AG+10% Neem, 

AG+20% Neem on the same day was 3.20, 3.30, 

3.40, 2.20, 2.16, 1.23 respectively. On 36
th

 day only 
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AG+CA and AG+10% Neem+CA survived with firm 

texture having 1.4 and 1.3kg/cm
2 

respectively 

(Table4).

 

Table 5. Effect of different plant extracts on sensory evaluations of fresh tomatoes 

      Treatments 
  Days After Treatment  [DAT] 

  S.D Mean 
0 6 12 18 24 30 36 

Control 5.75 5.00 3.25 1.50 - - - 1.89 3.87 

Pure AG 6.75 6.25 5.25 4.75 3.00 2.25 
 

1.77 4.70 

Pure AG+CA 8.25 7.25 6.25 5.50 4.25 2.75 1.25 2.48 5.07 

Pure 

AG+10%Neem+CA 
7.25 7.50 6.50 6.25 4.25 3.25 2.00 2.12 5.28 

Pure 

AG+20%Neem 

+CA 

6.75 6.75 5.50 4.25 3.25 2.25 - 1.76 4.70 

Pure 

AG+10%Neem 
6.25 6.00 5.50 4.25 3.25 2.25 - 1.60 4.58 

AG+20%Neem 6.00 5.25 4.25 3.25 2.25 - - 1.50 4.20 

*Storage Condition-Refrigerated (4°C) 

 

Sensory Characteristics 

Sensory Analysis of Control and different 

formulations of Aloe vera coated tomatoes was 

judged in 6 days interval of 36 days storage. On 18
th

 

day of storage, on the basis of appearance, firmness, 

taste and over all acceptability rating score of control 

was 1.5 ie nearer to like very much which is showing 

the full ripe stage ie 6(red)of tomato on the other 

hand different formulations of Aloe vera coated 

tomatoes rating score was 4.75, 5.50, 6.25, 4.25, 

4.25, 3.25 respectively  for Pure AG, Pure AG+ 

CA,PureAG+10%Neem+CA,PureAG+20%Neem+C

A,PureAG+10%Neem,PureAG+20%Neem which 

comes in the range of like slightly to dislike slightly, 

this is because of the reason due to effect of coating 

the fast respiration is slowed down(Table5). Hence 

on 18
th

 day also they are towards ripening 

comparative to control which got full ripe with stage 

6(Red) tomatoes. On 36
th

 day of storage only 

AG+CA and AG+10%Neem+CA coated tomatoes 

survived with rating sore 1.25 and 2 which is in the 

range of like extremely to like very much. 

The results have proved the ability of different 

formulations of Aloe vera in extending shelflife of 

tomatoes stored at refrigerated condition(4°C).Pure 

Aloe vera gel and Aloe vera gel with 20% neem 

extract coated tomatoes maintained at pH-4, kept at 

4⁰ C showed delayed ripening, fresh and extended 

the shelf life upto 30 days whereas control got 

deteriorated within 18days.Pure Aloe vera gel with 

10% neem extract along with citric acid and Aloe 

vera with citric acid only coated tomatoes maintained 

at pH-4, kept at 4⁰ C showed delayed ripening and 

extended the shelf life up to 30 and 36 days 

respectively whereas control got deteriorated within 

18 days.Neem extract formulation is also effective 

but concentration should not be in more since 20% 

neem concentration is not giving much appealing 

acceptability in sensory evaluation. 

 

CONCLUSION 
 

On the basis of above findings,  it can be concluded 

that shelf life of tomatoes can be increased using 

plant natural extracts based coating and its quality 

can be maintained using lesser concentration of neem 

extract.The effectiveness of Aloevera can be 

increased using citric acid along with neem extract 

since it showed significant role in retarding microbial 

infection.Aloe vera gel with citric acid coated 

tomatoes maintained at pH-4,stored at refrigerated 

condition showed delayed ripening, fresh and 

extended the shelf life upto 36days whereas control 

got deteriorated within 18days. 
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Abstract: In the present research an attempt has been made to assess the distribution pattern of Micro algal diversity of 

DayyamVagu, a perennial river of Etturnagaram Wildlife sanctuary, Warangal District, Telangana, India. Comparative study 

of various stations of the river is unique. This type of study is new to this perennial river. As the river is passing through the 

entire stretch of the sanctuary, it is quite possible that there is some difference in algal composition among the different river 

stations. This paper deals with the micro algal diversity of DayyamVagu which passes through the Etturnagaram wildlife 

sanctuary of Telangana. This study was carried out during the year 2016.The samples were taken from four fixed stations of 

the river during the dry season of the year. During the study period 48 species of algae were observed from various stations, 

during the year 2016. In the present study 12 Bascillariophyceae, 19 Chlorophyceae, and 17 Cyanophyceae members were 

observed. 

 

Keywords : Wildlife sanctuary, Perennial River, Micro algae, Diversity 

 

INTRODUCTION 

 

ivers are dynamic systems, in which several 

biotic and abiotic variables change in space and 

time due to different processes (Kobbia et al., 1991). 

Phytoplankton are the primary producers in all 

aquatic systems and may account for a significant 

portion of system primary productivity 

(Vollenweider 1974; Townsend et al., 2000; 

Ariyadej,  et al., 2004; Sridhar et al., 2006; Conde et 

al., 2007; Mathivanan et al., 2007;Tas et 

al.,2007;Saravanakumar et al., 2008; Sivakumar and 

Senthilkumar, 2008).  Biomass and productivity of 

phytoplankton in different size ranges are important 

factors regulating the productivity of higher tropic-

level organisms. According to  Wehr and Descy 

(1998), phytoplankton communities are major 

producers of organic carbon in large rivers, a food 

source for planktonic consumers and may represents 

the primary oxygen source in many low-gradient 

rivers (Davies et al., 2009).  

Algae are a large and diverse group of simple, 

typically autotrophic organisms, ranging from 

unicellular to multicellular forms (Casamatta et al., 

1999). In aquatic ecosystems phytoplankton play an 

important role in the ecology of water bodies through 

primary production. Studies on planktonic 

composition and physico-chemical characteristics of 

water are necessary to acquire basic knowledge on 

the biodiversity status of a water body. Algal flora 

varies from season to season and an important 

feature of freshwater algal flora is its 

cosmopolitanism (). Latha and Ramachandra Mohan 

(2010), Leela et al. (2010), Ramadosu and 

Sivakumar (2010) and Chinnaiah et al. (2011) 

studied on various fresh water bodies and described 

about algal population studies. 

 

MATERIAL AND METHOD 

 

Location 

Standing atop an undulating terrain on 812 sq km of 

land is the oldest wildlife sanctuary in the state, the 

Eturnagaram Wildlife Sanctuary. The wildlife 

sanctuary is situated in Eturnagaram village of 

Warangal District in the state of Telangana. It boasts 

of verdant valleys that give way to the pristine waters 

of the Godavari River and provide shelter to an 

amazing range of biodiversity. The sanctuary is 

equipped with an ‘all-in-one’ topography comprising 

of plains, slopes, hills, streams and springs. The 

presence of embryonic species of ephemeral 

elements makes this sanctuary a rare eco-region. This 

place displays nature’s beauty at its best- steep slopes 

to gentle slopes from west to east, hilly with many 

streams and springs and the Godavari River passing 

right through the sanctuary. In such a wonderful 

atmosphere wildlife is bound to thrive. 

DayyamVagu, a perennial water source divides 

Eturnagaram Wildlife Sanctuary into almost two 

halves and provides valuable resources for the animal 

and plant life within. It flows through the entire 

stretch of the sanctuary (Map 1). 

In the present work an attempt has been made to 

assess the algal diversity of DayyamVagu. 

Comparative study of various stations of the river is 

unique. This type of study is new to this perennial 

river during the dry season of the year. As the area of 

the river is passing through the entire stretch of 

wildlife sanctuary, it is quite possible that there could 

be some difference in algal composition among the 

different river stations, even though there is a low 

flow of water during the research period. 
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Phytoplankton collection 

Phytoplankton  samples  were  collected  monthly  

from  the  four  selected  stations  of  the  river  for  a  

period  of six months, December 2015  to  May 

2016. The  collections  were  made  early  in  the  

morning  by  using  a  standard  plankton  net  

(No.25)  with  30cm  mouth  diameter  and  length  

of  1m.  100  liter  of  surface  water  was  filtered  

andthe  filtrate  was  put  into  a  clean  labeled  

plastic  containers.  The  volume  of  the  concentrate  

wasadjusted  to  25ml  and  it  was  preserved  

immediately  with  4%  formalin  for  further  

analysis. 

 

Counting 
From  the  collected  and  concentrated  filtrate  1ml  

of  the  sample  was  taken,  after  shaking  the  

concentrate  in order  to  get  an  even  distribution  

of  planktonic  organisms  for  analysis.  The analysis 

was repeated   for 10 times and computed.  The 

average number is expressed in per cubic / meter. 

 

Identification 
The  collected  microalgae  were  identified  by  

using  standard  literatures    (Desikachary, 1959;    

Prescott,1978;  Anand,  1998).  An  artificial    key  

was  prepared  after  observing  the  important  

character  of  all  forms  collected  and  their  

systematic  position  is  given  below  following  

Fritsch (1935)  classification. 

 

RESULT AND CONCLUSION 
 

During the study period 48 species of algae were 

observed from various stations, during the sampling 

period, 12 Bascillariophyceae,   19 Chlorophyceae 

and 17 Cyanophyceae members were observed 

(Table1).Among  these  algae   Navicula,  

Merismopedia,  Oscillatoria,  Scenedesmus    were  

economically  used  as  feed,  food,  biocatalyst,  

biofuels  and  bio fertilizers.Further  study  is  

needed  to  find  out  the causes  of  pollution  and  

the  influences  of  algal  flora  in  indicating  the  

water  quality  of  the  river  DayyamVagu. From  

the  study  it  can  be  concluded  that  the  river  

system  shows some  pollution  indicators  with  a  

rich  biodiversity  of  algal  groups even in the dry 

season of the river with low flow. 

 

Table 1. List of micro algae found in various stations of Dayyam Vagu 

Class and Name of algae Station I StationII StationIII Station IV 

     

1. Chlorella vulgaris + - + - 

2. Scenedesmusacuminatus + + + + 

3. Hydrodictyonreticulatum + + + - 

4. Selenastrumbibraianum + + + + 

5. Closteriumacutum - + - + 

6. Cosmariumcorda - + - + 

7. Pandorinamorum + - + + 

8. Ankistrodesmusfalcatum + - + + 

9. Closteriumcalosporum - + - - 

10. Characiumangustum - + - - 

11. Coelastrummicrosporum - - - + 

12. Crucigeniacrucifera + - + + 

13. Microsporaamoena + + + - 

14. Pediastrumboryanum + - + - 

15. Stigeocloniumtenuae + + + + 

16. Tetraedrontribobulatum + + +  

17. Ulothrixzonata + + + + 

18. Cosmariumcyclecum - + - - 

19. Characoralina - - + - 

CYANOPHYCEAE  

Chroococcusminimus + - - - 

Microcystis aeruginosa - - + - 

Oscillatoriaamphigranulata - - - + 

Oscillatorialimnosa + + + + 

Oscillatoriaproboscida - + + - 

Oscillatoriaprinceps + + + + 

Oscillatoria tenuis  + + + + 

Lyngbya major + + + - 

Chroococcusturgidis + + + + 

Chroococcus disperses  + + + + 
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Merismopediatenuissima - - - + 

Merismopediaelegans - + - - 

Merismopediaglauca + + + + 

Microcystis aeruginosa  + + + + 

Microcystislamelliformis + - - - 

Microcystisrobusta + - - - 

Arthrospira sp. + - - - 

BACILLARIOPHYCEAE     

Synedra ulna + + + + 

Navicula cuspidate + + + + 

Pinnularisgibba - + + + 

Cymbellaaffinis - + + + 

Nitzschiaacicularis - + - + 

Pinnulariaviroidis + - + + 

Pinnulariaclasterium  - + + 

Pinnularia tabulate.  + + - + 

Cymbellatumida + + - + 

Nitzschiapalea + - - + 

Synedra ulna  +  + - 

Synedragracilis + - - - 

+ Present  

- Absent  

 

Map 1. Showing the research location 
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Abstract: An experiment was conducted to assess the effect of various doses of GA3   and NAA on growth, flowering, yield 

and yield contributing parameters in cucumber. Total eight treatments of the growth regulators viz, GA3 10, GA3 20, GA3 30 

ppm, NAA 50, NAA 100, NAA 150 ppm, GA3 20 + NAA 100 and control were tried in Randomized Block Design and 

replicated thrice. Out of these, an application of combined dose @ GA3 20 ppm + NAA100 ppm was found significantly 

superior in terms of growth, flowering and yield and yield attributing parameters i.e. vine length plant-1 (cm), number of 

primary branches plant-1, number of leaves plant-1,  length and width of longest leaf (cm), days to first flower formation, 

number of male and female flower plant-1, sex ratio, number of fruits plant-1, length and width of fruit (cm) at alternate days, 

length and width of fruit (cm) at five days, weight of fruit-1, fruit yield plant-1, fruit yield plot-1 and yield (qha-1) as compared 

to control and other applied treatment. Overall the impact of above observation, the highest yield (173.60 qha-1) of tender 

green was recorded with a combined dose of GA3 20 ppm + NAA100 ppm and minimum yield (150.53 qha-1) of tender green 

under control. 

 

Keywords: Cucumber, Pusa Uday, GA3, NAA 

 

INTRODUCTION  

 

ucumber (Cucumis sativus L.) is a widely 

cultivated and used by every class of people in 

day to day life in their diet. It is a monoecious 

creeper is a nutritious and delicious vegetable of 

tropical part of the world (Bailey, 1969). It belongs 

to family cucurbitaceae and having chromosome 

number 2n= 14. It contributes in vegetable 

production due to the number of vegetables are 

prominent members of this family. Cucumber 

exhibits a fascinating range of floral morphology, 

including staminate, pistillate and hermaphrodite 

flowers occurring in various arrangements and 

expressed various types of flowers. Likewise, 

maleness is one of the major problems in cucumber 

production which significantly reduce the fruit yield. 

The tender green fruits of cucumber are used as 

salad, pickle, culinary purposes and known as super 

food in recent days. Now-a-days, it is widely used to 

manufactures various cosmetics items like face 

cream, face wash, shampoo etc. The cucumber peel 

contains caffeic acid and ascorbic acid for 

maintaining healthy skin, relieving irritation and 

reducing inflammation in human being. In recent 

years, plant growth, flowering and yield have been 

manipulated with the help of growth regulating 

substances. Among the plant growth regulators, GA3 

and NAA have a great importance on sex 

modification in various cucurbitaceous crops Hilli, et 

al., 2010. Exogenous application of plant growth 

regulators can alter the sex ratio and sequence, if 

applied at the two and four leaf stage, which is the 

critical stage at which the suppression or promotion 

of either sex is possible (Hossain, et al., 2006). The 

sex expression of cucumber is also determined by 

genetics as well as environment (e.g. photoperiod, 

temperature etc.). Besides the environmental factors, 

endogenous levels of auxin and gibberellins at a time 

and the set of ontogeny determine the sex ratio and 

sequence of flowering (Dey et al., 2005). Moreover, 

the appearance of first staminate flower is delayed 

and pistillate flower initiation is promoted by 

relatively low concentrations of GA3 Wang and 

Zeng, 1997). Though, the plant growth regulators 

have to be judiciously planned in terms of optimal 

concentrations, stage of application, species 

specificity and seasons, which constitute the major 

impediments in plant growth regulators applicability. 

In recent years, plant growth regulators play an 

important role to modify morphology and physiology 

of the plants. PGRs influence the plant growth; 

morphogenesis and yield have been manipulated. 

They should be applied in optimal concentrations, 

stage of application, species specificity, seasons etc. 

accurately Birader and Navalagatti, (2008). PGRs 

such as auxin and gibberellins include many aspects 

of plant growth and development. They are organic 

substances that are used in low concentration to 

change the plant growth usually by stimulating part 

of the natural growth regulatory system.  Keeping 

this in view, the research work was undertaken to 

study the effect of different levels of auxin and 

gibberellins on growth, flowering and yield of 

cucumber (Cucumis sativus L.).  

 

MATERIAL AND METHOD 

 

The present investigation was carried out at 

Horticultural Research Centre, SVPUAT, Meerut, 

C 
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during 2014. The experiment was laid out in 

Randomized Block Design with total eight 

treatments i.e. GA3 10ppm, GA3 20ppm, GA3 30 

ppm, NAA 50ppm, NAA 100ppm, NAA 150 ppm, 

GA3 20 ppm+ NAA 100 ppm and control (distilled 

water spray). The treatments were replicated thrice in 

experimental design. The soil of experimental plot 

was sandy loam with moderate fertility. The pH of 

soil was 7.8 in experimental plot. The seed of Pusa 

Uday cultivar of cucumber was taken and sown in 

experimental field. It was released by State Variety 

Release Committee, Delhi as proposed by Indian 

Agriculture Research Institute, New Delhi-12. The 

seeds were sown in field at a spacing of 1.25 m x 

0.65 m. The recommended dose of manure and 

fertilizers @ 15 tones FYM + 40: 50: 50 kg  N P K 

ha
-1 

was incorporated in experimental plots. The full 

dose of FYM was applied at the time of final 

preparation of field. The half dose of nitrogen, full 

dose of phosphorous and potash were supplied at the 

time of seed sowing and remaining half dose of 

nitrogen was applied before flowering.  During the 

cropping period, all the cultural practices were done 

at regular intervals with the requirement of crop. 

Similarly, plant protection measures were also done 

with spraying fungicides and insecticides. Thereafter, 

data were recorded from randomly selected plants in 

each treatment and statically analysed by using 

statistical method as suggested by Gomez and 

Gomez (1996).  

 

RESULT AND DISCUSSION 

 

Effect of GA3 and NAA on growth parameters 

All the growth parameters such as length of main 

vine plant
-1

, number of primary branches vine
-1

, 

length of leaves and width of leaves were variably 

affected by the application of various plant growth 

regulators i.e., GA3 and NAA (Table 1). The 

experimental results revealed that all the growth 

parameters were significantly improved by using 

lower to higher concentration of GA3, whereas, NAA 

was markedly unfavourable in respect of growth 

parameters with each increasing dose. However, a 

combined dose of GA3 + NAA was found superior 

over the control and other treatments during 

experimentation.  

In reference to vine length, the maximum vine length 

(155.28 cm) plant
-1

 was recorded with an application 

of (GA3 20 ppm+ NAA 100 ppm), followed by GA3 

30 ppm (153.02cm), GA3 20ppm (151. 48cm), while 

minimum (138.08 cm) vine length plant
-1

 was 

recorded in control. It might be due to their 

stimulatory effect on plant growth by cell elongation 

and rapid cell division in apical parts of plant. There 

are numerous reports showing that gibberellins and 

NAA promotes growth of intact plants. These results 

are in close conformity with the earlier findings of 

Chovatia, et al. (2010) and Sure, et al. (2013). 

Similarly, the average maximum number of branches 

(4.66) plant
-1

 was observed with combined dose 

(GA3 20 ppm+ NAA 100 ppm), followed by GA3 30 

ppm (4.41), GA3 20 ppm (4.16) and minimum (2.41) 

under control followed by NAA 150 ppm (3.00) and 

NAA 100 ppm (3.25). The main vine and number of 

primary branches formed in plant are directly 

proportional to each other i.e. increase in main vine 

length resulting increase in number of primary 

branches and vice versa. The significant result might 

be due to reversible effect in terms of mitosis in 

plants due to the GA3 and NAA application as a 

result of more number of primary branches on main 

branches of cucumber. Therefore, more length of 

vine causes more number of primary branches by use 

of combined dose of GA3 20 ppm + NAA100 ppm. 

Similar findings were also given by workers 

Rafeekar, et al. (2001), Chovatia, et al. (2010) and 

Sure, et al. (2013). 

The number of leaves plant
-1

 significantly differed 

with in all applied treatments and considerably 

augmented due to the combined application of plant 

growth regulators at all the successive stages of 

growth. The experimental results exposed that the 

maximum number of leaves (99.16) were noticed 

with combination (GA3 20ppm+ NAA 100ppm), 

while lowest number of leaves (84.44) plant
-1

 were 

counted under control. Leaves plays an important 

role in different metabolic activity occurred in plant 

like photosynthesis, respiration, transpiration and 

translocation of nutrients. The augmentation in terms 

of number of leaves might be due to its additional 

availability of gibberellins in seed, which might have 

increased the level of amylase in the aleurone tissues 

of seed for better conversion of complex starch into 

sugars for energy to growth. These internal activities 

are responsible for more number of leaves formed in 

cucumber. The present findings of study are in close 

conformity with the earlier results of Batlang, et al., 

(2006), Hidayatullah, et al. (2012), and Imamsaheb 

and Hanchinmani, (2014). 

In other hand, leaf dimension is another growth 

parameter for favourable flowering and yield of 

tender green fruit. According to data obtained in 

reference to length and width of longest leaf, the   

maximum leaf length (13.73cm) was observed with 

the combined foliar application of (GA3 20 ppm + 

NAA 100 ppm) followed by GA3 30 ppm (13.32cm) 

and GA3 20 ppm (12.70cm), whereas minimum 

length of leaf (10.22cm) was measured in control. 

However, NAA was gave a markedly detrimental 

effect on length of longest leaf as compared to GA3. 

It might be due to the gibberellins and auxin 

stimulated cell division and cell elongation, therefore 

the combining foliar spray of these growth 

substances in the present study significantly 

increases the leaf length in cucumber. Similarly, the 

maximum leaf width (9.64cm) was measured with an 

application of a combined dose of (GA3 20ppm+ 

NAA 100ppm) followed by GA3 30 ppm (9.24cm) 

and GA3 20 ppm (8.66cm) and minimum leaf width 
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(6.92cm) under control. In other head, NAA showed 

a decreasing trend in width of leaf when applied 

alone. It might be due to the plant receive optimum 

level of gibberellins and auxin combined, resulting 

significant improvement in cell division and cell 

elongation. Therefore, width of longest leaf was 

significantly improved in cucumber. Similar results 

were also reported by earlier workers (Batlang, et al. 

2006).  

 

Effect of GA3 and NAA on sex expression 

Data articulated in Table-1 showed that the flowering 

behaviour and sex expression in cucumber were 

influenced by various doses of GA3 and NAA in 

combination and alone. The significant effect was 

noted in the terms of  days to first flower formation, 

number of male flower plant
-1

, number of female 

flower plant
-1 

and sex ratio (Male: Female flower) 

during the experimental year. The response of 

different treatments on days required for appearance 

of first flower formation (male/female) significantly 

differed among all the treatments, combined dose 

(GA3 20 ppm+ NAA 100 ppm) was found to be most 

effective in reducing number of days (34.85 days) 

required for appearance of first flower formation, 

which was followed by GA3 10 ppm (35.79 days) and 

GA3 20 ppm (36.58), while maximum time taken for 

flowering under control (44.27 days) followed by 

GA3 30 ppm (42.74 days) and NAA 50 ppm (40.45 

days). The favourable results were obtained as the 

gibberellins induces early flowering in lower 

concentration, while auxin like NAA delayed the 

flowering with lower doses as compared to higher 

doses of NAA. Therefore, the combined application 

of gibberellins and auxin gave the early flowering as 

compared to when applied alone. Early flowering of 

treated plants may be due to induction of tendency of 

femaleness in the plant and increased levels of auxin 

might have resulted in the early induction of flowers. 

Similar findings were obtained by Jadav et al. 

(2010), and Mia et al. (2014). Similarly, the 

minimum number of male flower (46.09 days) were 

produced in plants sprayed with combined dose of 

(GA3 20ppm+ NAA 100ppm) followed by GA3 10 

(47.19 days) ppm, GA3 20 (49.09 days) ppm and 

NAA 150 ppm (58.5 days), whereas maximum male 

flower (106.18 days) plant
-1

 were recorded under 

control followed by GA3 30 ppm (92.42 days), 

NAA50 ppm (77.57 days) and NAA 100 ppm (73.15 

days). The positive response of growth regulators 

with combination was observed as compared to when 

applied alone. Growth promoters (GA3 and NAA) 

reduced the male flower initiation with the optimum 

doses in the present study which might be because of 

the fact that they are at optimum level known to 

decrease the metabolization of photosynthates. 

Similar results were also earlier reported by Das et 

al. (2001) and Chovatia et al. (2010). 

In present investigation, different doses of GA3 and 

NAA were gave a significant response in terms of 

number of female flower plant
-1

 in cucumber. The 

maximum number (27.70) of female flowers were 

examined in treatment like GA3 20 ppm + NAA 100 

ppm followed by GA3 10 (26.59) ppm and GA3 20 

(26.26) ppm, while minimum number of female 

flowers (19.31) were counted under control followed 

by GA3 30 ppm (24.21) and NAA 50 ppm (25.28). It 

was also noted that each increment in NAA doses 

gave marked increase in number of female flowers 

plant
-1

. It might be due to GA3 and NAA induces 

femaleness in cucurbits and regulate the metabolic 

activities in plants. These results are in conformity 

with the findings of Dixit et al. (2001) and Craita and 

Tom, (2013). Data clearly indicated that the response 

of different growth regulators i.e. GA3 and NAA to 

male: female sex ratio significantly differed. Among 

all the treatments, a combined dose of (GA3 20ppm+ 

NAA 100ppm) was proved best for maintaining sex 

ratio followed by GA3 10 ppm and GA3 20 ppm as 

compared to controls other treatments. The 

maximum male: female ratio (3.81) was recorded 

with control, while minimum male: female ratio 

(1.65) was found with a combined dose of GA3 20 

ppm + NAA 100 ppm during investigation. 

Combined application of GA3 and NAA at optimum 

doses could be attributed to the suppression of 

staminate flowers and promoted more number of 

pistillate flower. The narrower sex ratio by the 

combined application of NAA and GA3 is possibly 

due to the fact that these substances are reported to 

increase functional female organs and compatibility 

besides reducing the embryo abortion in plants. 

Similar results were obtained earlier by Jennifer and 

Carol (2007) and Gill et al. (2012) in cucumber. 

 

Effect of GA3 and NAA on Yield and yield 

attributing parameters 

Data pertaining from the Table-2 showed that the 

various doses of GA3, NAA and combined 

application were gave a significant influence in terms 

of yield and yield attributing parameters as compared 

to control during experimentation. In present table 

data clearly indicated that the lower concentration of 

GA3 was significantly improved regarding yield 

contributing parameters with the comparison of 

further higher doses of GA3, whereas NAA also gave 

a similar results in increasing trend with lower to 

higher dose of NAA. Obviously, a combined dose of 

GA3 + NAA was found significantly superior than 

control and other applied treatments on yield and 

yield attributing characters during course of 

investigation. The maximum number of fruits plant
-1

 

(10.34) were recorded with combined application of 

(GA3 20ppm+ NAA 100ppm) followed by GA3 10 

ppm (9.91) and GA3 20ppm (8.62) in cucumber, 

whereas lower number of fruits plant
-1

 (5.25) were 

recorded under control followed by GA3 30 ppm 

(6.35) and NAA 50 ppm (6.82). The significant 

improvement in fruit formation might be due to 

growth regulators increases the metabolic activity of 
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plant, which resulted in enhancement of reproductive 

phase in cucumber. These results are in close 

conformity with the findings of Hossain et al. (2006).  

Results clearly indicated that the maximum fruit 

length (11.59 cm) was measured in treatment like 

combined foliar application of GA3 20 ppm + NAA 

100 ppm followed by GA3 10 (11.47cm) and ppm 

GA3 20 ppm (11.45) in cucumber, while minimum 

fruit length (10.78 cm) was found under control 

followed by GA3 30 ppm (10.85), NAA 50 ppm 

(11.39 cm), NAA 100 ppm (11.39 cm) and NAA 150 

ppm (11.43 cm) at alternate day. However, non 

significant results were found in terms of width of 

fruit at alternate day in all the treatments during 

investigation. Similarly, the beneficial effect of GA3 

and NAA on length and width of fruits at five days 

were also found. The maximum length (15.58cm) 

and width (5.17 cm) of fruits were recorded with an 

application of GA3 20 ppm + NAA 100 ppm, 

whereas, minimum length (14.89cm) and width 

(4.58cm) of fruits were recorded under control at five 

day.  It may be explained as that sole function of 

fertilized ovules or seeds in relation to growth of fruit 

are to synthesize one or more hormone, which 

initiate and maintain a metabolic gradient along with 

food that can be transferred from parts of plants 

towards the fruits. The findings obtained here have 

confirmed the findings of Prabhu and Natarajan 

(2006). Similarly, the maximum fruit diameter 

(5.17cm) was recorded with the combined foliar 

application of both GA3 20 ppm + NAA 100 ppm 

followed by GA3 10 ppm (5.15 cm) GA3 20 ppm 

(5.12) in cucumber. The diameter of fruit may be 

owing to the enlargement of cells. The elongation of 

cells of the fruit by auxin is diametric leading to the 

simultaneous increase in fruit diameter in bottle 

gourd. The similar results were obtained by Dostogir 

et al. (2006). 

Present findings in relation to weight of fruit
-1

 were 

significantly affected by various doses of gibberellins 

and auxin as compared to control and other doses. 

The maximum weight of fruit
-1

 (220.35 g) was 

produced by the application of a combined dose of 

GA3 20 ppm + NAA 100 ppm followed by GA3 10 

ppm (217.74 g), GA3 20 ppm (215.27 g) and 

NAA150 ppm (214.67 g), while minimum weight of 

fruit
-1

 (209.26 g) was measured under control 

followed by GA3 30 ppm (211.46 g) and NAA50 

ppm (212.74 g). Similarly, the maximum yield of 

fruit plant
-1

 (2.27 kg) was found with the combined 

dose of GA3 20 ppm + NAA 100 ppm followed by 

GA3 10 ppm (2.15 kg), GA3 20 ppm (1.85 kg) and 

NAA150 ppm (1.69 kg), whereas minimum yield of 

fruit plant
-1

 (1.09 kg) was obtained under control 

followed by GA3 30 ppm (1.34 kg), NAA50 ppm 

(1.44 kg) and NAA 50 ppm (1.52 kg). The impact of 

above results also favoured the yield of tender green 

cucumber in terms of fruit yield plot
-1

 during 

investigation. The highest fruit yield plot
-1

 (22.76 kg) 

was estimated with an application of GA3 20 ppm + 

NAA 100 ppm and lowest fruit yield plot
-1

 (10.96 kg) 

recorded under control. Data clearly pointed out in 

the Table-2 in perspective of cucumber yield and 

observed that the application of different growth 

regulators i.e. GA3 and NAA significantly improved 

the yield of tender green cucumber as compared to 

control. The maximum fruit yield (173.6 qha
-1

) of 

cucumber was recorded with an application of 

combined foliar application of GA3 20 ppm + NAA 

100 ppm followed by GA3 10 ppm (168.20 qha
-1

) and 

GA3 20 ppm (165.66 qha
-1

), whereas minimum fruit 

yield (150.53 qha
-1

) was recorded in control followed 

by GA3 30 ppm (155.63 qha
-1

), NAA 50 ppm (158.70 

qha
-1

) during experimentation. An increase in fruit 

yield in treated plants may be attributed to the reason 

that plants remain physiologically more active to 

build up sufficient source for the developing flowers 

and fruits, ultimately leading to higher yield 

Imamsaheb and Hanchimani, (2014). Similar results 

were also reported by Dostogir et al. (2006), Jadav et 

al. (2010), Kalantar et al. (2008) and Mia et al. 

(2014).

 

Table 1. Effect of different doses of GA3 and NAA on growth and flowering behaviour in cucumber  

Treatments Vine 

length 

(cm) 

Number 

of leaves 

Plant-1  

 Number 

of 

primary 

branches 

plant-1  

Length 

of 

longest 

leaf (cm) 

Width of 

longest 

leaf (cm) 

Days to 

first 

flower 

formati

on 

Number 

of male 

flower 

plant-1 

Number 

of female 

flower 

plant-1 

Sex Ratio 

(Male : 

Female 

flower) 

GA3   10 ppm 150.34 95.10 3.91 12.30 8.20 35.79 47.19 26.59 1.77 

GA3  20 ppm 151.48 96.60 4.16 12.70 8.66 36.58 49.09 26.26 1.87 

GA3  30 ppm 153.02 97.72 4.41 13.32 9.24 42.74 92.42 24.21 3.81 

NAA  50 ppm 147.94 93.00 3.50 11.81 7.78 40.45 77.57 25.28 3.06 

NAA  100 ppm 146.65 90.94 3.25 11.55 7.49 39.15 73.15 25.61 2.85 

NAA  150 ppm 144.61 90.04 3.00 11.27 7.22 38.83 58.50 25.85 2.26 

GA3 20 + NAA 155.28 99.16 4.66 13.73 9.64 34.85 46.09 27.70 1.65 
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100 ppm 

Control 138.08 84.44 2.41 10.22 6.92 44.29 106.18 19.31 5.49 

S.E.m ± 0.36 0.75 0.12 0.09 0.08 0.44 0.94 0.08 0.04 

C.D. 5 % 1.11 2.27 0.37 0.27 0.25 1.35 2.85 0.26 0.13 

 

Table 2. Effect of different doses of GA3 and NAA on yield and yield attributing parameters in cucumber 
Treatments 

 

Number of 

fruits 

plant-1 

Fruit 

length (cm) 

at alternate 

days 

Fruit width 

(cm) at 

alternate 

days 

Fruit 

length (cm) 

at five days 

Fruit width 

(cm) at five 

days 

weight of 

fruit-1 (g) 

Fruit yield 

plant-1 

(Kg) 

Fruit yield 

plot-1 

(Kg) 

Yield 

(qha.-1) 

GA3   10 

ppm 

9.91 11.47 4.95 15.47 5.15 217.74 2.15 21.53 168.20 

GA3  20 

ppm 

8.62 11.45 4.92 15.35 5.12 215.27 1.85 18.50 165.66 

GA3  30 

ppm 

6.35 10.85 3.61 14.97 4.91 211.46 1.34 13.4 155.63 

NAA  50 

ppm 

6.82 11.37 3.67 15.13 4.95 212.74 1.44 14.46 158.70 

NAA  100 

ppm 

7.14 11.39 4.81 15.16 5.02 213.23 1.52 15.20 161.70 

NAA  150 

ppm 

7.92 11.43 4.84 15.28 5.09 214.67 1.69 16.93 163.66 

GA3 20 + 

NAA 100 

ppm 

10.34 11.59 4.98 15.58 5.17 220.35 2.27 22.76 173.60 

Control 5.25 10.78 3.51 14.89 4.58 209.26 1.09 10.96 150.53 

S.E.m ± 0.05 0.03 0.01 0.01 0.01 0.10 0.01 0.12 0.13 

C.D. 5 % 0.17 0.10 NS 0.05 0.03 0.33 0.03 0.38 0.40 

 

CONCLUSION 

 

On the basis of results obtained from the present 

study concluded that the effect of the plant growth 

regulators on growth, flowering and yield in 

cucumber cv. Pusa Uday were gave significant effect 

as compared to control and other treatments. Among 

all the treatments, a combined dose of foliar 

application of GA3 20ppm + NAA 100 ppm was 

found to most suitable for enhancing growth, 

flowering behaviour and tender green fruit yield. 
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Abstract: Being the important crop of Chhattisgarh, rice occupies major share in the rural economy in general and farmers 

economy in particular. This crop is cultivated here on varied agro-ecological situations. The inputs, particularly nutrients 

used in cultivating rice are mostly imbalanced with the dominancy of chemical fertilizers causing soil sickness and poor 

fertility status. Several bio-fertilizers and manures are recommended for inducing as input in rice cultivation but so far the 

use of these materials is very low and scanty particularly in Chhattisgarh region. Looking to the significance this 

investigation was conducted in the three villages of Raipur district with 120 respondents. The findings shows that majority of 

the respondents were belonged to medium-old age group with satisfactory literacy level. The respondents were dominated by 

the population of other Backward Castes having 5-8 family members. Agriculture with small and marginal size of and 

holding and poor irrigation availability was common. Medium level of economic motivation and risk orientation was 

observed. The overall socio economic status of the respondents was mostly low. The knowledge was found quite high but 

adoption of bio-fertilizers and manures was poor. The important reasons for non adoption of bio fertilizers in rice cropping 

were poor or non availability, non visibility of results, un-assured quality, lack of knowledge and high cost. Use of compost 

and FYM were mostly affected by its poor availability in time and required quantity. The suggestions shows that respondents 

required assured quality and timely availability of bio fertilizers and manures for its higher adoption with credit facility and 

subsidy.  

 

Keywords: Constraints, Bio fertilizers, Adoption 

 

INTRODUCTION 

 

ice is the important staple food as well as crop 

in Chhattisgarh covering more than 70 percent 

of the cropped area. In Chhattisgarh state the 

economy of farm families rely mainly on rice 

because in rainfed areas rice is cultivated as mono-

cropping or followed by relay cropping. In case of 

perennial assured irrigated situations most of the 

farmers preferred rice after rice. The reasons may be 

high average rainfall, bunded field situations, diet 

pattern, experience and buy back guarantee from 

government on minimum support price. With the 

modernization penetrates to the rural environment, 

the use and application of chemicals in agriculture is 

increasing rapidly, chemical fertilizers occupied 

major share among such chemical. The scenario of 

imbalanced and heavy dose of chemical fertilizers 

used in agriculture reveals unpleasant situations in so 

called developed areas. The soils of Chhattisgarh bi-

enlarge fertile and good enough for farming. Regular 

cultivation of rice in this region especially in 

Chhattisgarh plains agro-climatic zone using enough 

chemical fertilizers causes depleting in the organic 

matter and fertility status of soils. Rice is known for 

its heavy nutrient uptake characteristics causing 

deficit in the available nutrients in the soil. The 

modernization urbanization and decreasing cattle 

population in the villages, use of manure in farming 

is also decreasing drastically. It is worthy here to 

state that most of the phosphatic, potashic and also 

nitrogenous fertilizers are manufactured by using raw 

material from natural resources that too are not or 

limited available in our country. Our billions of 

foreign currency are expended to by these fertilizers 

from other countries. Now-a-days due to the residual 

effect of chemicals in the food and fodder, people 

attracted towards organic farm produces. All these 

situations and need of the time compel us to move 

towards increasing use of organic agri-inputs or 

farming with combination of chemical, bio-fertilizer 

and manures. A number of bio-fertilizers and kind of 

manures are available and recommended for 

inducing as input in rice cultivation. Popular amongst 

them are Blue Green Algae (BGA), Phosphorus 

Solubilizing Bacteria (PSB), Green Manuring (GM) 

and FYM/Compost. Use of these material not only 

enhance the productivity of rice but also strengthen 

the soil health and beneficial for second crop as well. 

Various agencies were recommended for the use of 

such bio-origin inputs in rice farming but so far the 

use of these materials is very low and scantly 

particularly in Chhattisgarh region. Looking to the 

significance of these products to the farmer, soil and 

consumers, the present investigation was undertaken 

with the following specific objectives; 

 

1. To find out the socio-economic profile of rice 

growers.  

2. To study the level of knowledge and adoption of 

various bio-fertilizers and manure in rice crop. 

3. To find out major constraints in adoption of 

selected bio-fertilizer and manure in rice crop. 

4. To obtain the farmer’s suggestion for enhancing 

the use of bio-fertilizers and manure in rice crop. 
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METHODOLOGY 

 

This investigation was conducted in the selected 

IVLP villages viz. Tarra, Chatoud and Donde of 

Raipur district. From the list of farmers, 40 farmers 

were selected randomly from each of the selected 

village. In this way the data were collected from 120 

respondents using semi-structured interview 

schedule. Proper care was observed while selection 

of respondents so that the farmers included for the 

intervention on bio-fertilizers under IVLP should be 

considered as respondent of this study.  

 

RESULT AND DISCUSSION 

 

Socio-economic characteristics: Before obtaining the 

constraints, some important characteristics of 

respondents were studied (Table 1). The findings 

shows that majority of the respondents were 

belonged to medium-old age group of 41 to 60 years. 

Only about 11 per cent of the respondents were 

below 40 years of age. It shows that youngsters were 

having less involvement in agricultural operations 

and most of the farm activities were executed by the 

middle to old people, which is not supposed to be a 

good sign for future agriculture. The educational 

status of farmers was found quite satisfactory 

because most of them were literate to various levels. 

As usual, the respondents were dominated by the 

population of other Backward Castes. Some of them 

were belonged to general castes and scheduled caste. 

Still in the villages of Chhattisgarh joint family 

system prevails which reveals from the table the 

most of the families of respondents were having 5-8 

members. About 22 per cent of the families of 

respondents were small in size. Agriculture was 

found as the major occupation, respondents were also 

involved in different kind of labour activities for 

sustaining their livelihood. The situation may be 

because of small and marginal size of land holding 

amongst most of the respondents. Less than 10 per 

cent of the respondents were having more than 4 ha 

of cultivable land. The scenario of irrigation 

availability is also found poor because more than 57 

per cent of the respondents were practicing 

agriculture without agriculture and only about 12 per 

cent of them had assured irrigation availability. The 

findings further reveals that 55 per cent of the 

respondents were belonged to medium level of 

economic motivation. Rest of the respondents 

distributed to high (29%) and low (17%) level of 

economic motivation. Regarding the risk orientation 

about 43 and 39 per cent of the respondents belonged 

to medium and low category, respectively. The 

overall socio economic status of the respondents 

shows that 52.5 per cent of them were belonged to 

low socio-economic status. About 33 and 15 per cent 

of the respondents were obtained medium and high 

level of socio economic status, respectively. These 

features show that bi-enlarge the respondents were 

economically poor or medium which influence the 

means and ways of investment in their main 

occupation i.e. agriculture. 

  

Table 1. Socio-economic profile of the respondents.      N=120 

S. 

No. 

Characteristics Freq. % 

1. Age   

UP to 4o yrs 13 10.83 

41 to 50 yrs 51 42.50 

51 to 0 yrs 52 43.33 

Above 60 yrs 04 03.34 

2. Educational status   

IIIiterate 08 06.67 

Up to Primary School 56 46.67 

Up to Secondary School 38 31.66 

UP to Hr. Sec. School 15 12.50 

College educated  03 02.50 

3. Caste   

Scheduled Tribes  02 01.67 

Scheduled Castes 17 14.16 

Other Backward Castes  80 66.67 

General Castes  21 17.50 

4. Family size   

Up to 4 members 26 21.67 

5 to 6 members 41 34.16 

6 to 8 members 33 27.50 

Above 8 members 20 16.67 

5. Involvement in occupation    

Agriculture alone  32 26.67 
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Agriculture+business 16 13.33 

Agriculture+caste occupation  14 11.67 

Agriculture+service  04 03.33 

Agriculture+labour 36 30.00 

Agriculture+other 18 15.00 

6. Land holding    

Up to 1 ha 34 28.33 

1.1 to 2 ha 46 38.33 

2.1 to 4 ha 29 24.17 

Above 4 ha 11 09.17 

7. Irrigation availability    

Nil 69 57.50 

Partially  37 30.83 

Assured (Perennial) 14 11.67 

8. Economic motivation    

Low 19 15.83 

Medium 66 55.00 

High 35 29.17 

9. Risk orientation   

Low 47 39.17 

Medium 51 42.50 

High 22 18.33 

10. Socio-economic status   

Low 63 52.50 

Medium 39 32.50 

High 18 15.00 

 

Knowledge and adoption level about selected bio-

fertilizers/ manures: The detailed findings compiled 

in table 2 shows the figures of knowledge and 

adoption prevails for bio-fertilizers and manures 

amongst the respondents. Regarding knowledge, the 

table shows that respondents were having good 

knowledge about the application of compost/FYM, 

while fair knowledge was recorded about BGA and 

Green Manure (GM). Less than 40 per cent 

knowledge was obtained about the use of Phosphorus 

Solubilizing Bacteria (PSB) in rice crop. Accordingly 

the distribution of respondents is presented in 

different category shown in the table. In this way the 

total knowledge about bio fertilizers and manure 

used in rice cultivation was found about 61 per cent. 

This increase in overall knowledge level amongst the 

respondents was highly influenced by the knowledge 

of FYM/ compost which is a traditional practice in 

this region hence farmers are well aware about its use 

in rice cropping.  

The findings related to level of adoption about bio 

fertilizers and manure is given in the same table. It is 

clear from the table that the cumulative adoption 

level (28.47%) of different bio fertilizers and manure 

was quite low amongst the respondents in rice 

cropping. Adoption of FYM/manure was recorded 

50.83 per cent. The other important bio fertilizers 

were accounted about 28, 21 and 14 per cent 

adoption of BGA, GM and PSB, respectively. About 

48 per cent of the respondents reported not adopting 

the bio fertilizers and manures in rice farming, this 

feature dominated by the non adoption of PSB and 

GM and BGA by the respondents. The high level of 

adoption of bio fertilizers and manure was done by 

only 6.45 per cent of the respondents. 

  

Table 2. Distribution of respondents according to their knowledge and adoption of selected bio-fertilizers/ 

manure.            n=120 

Particulars Nil  Low  Medium  High  Average 

level (%) 

Freq. % Freq. % Freq. % Freq. %  

Knowledge          

BGA 7 5.83 36 30.00 59 49.17 18 15.00 57.78 

PSB 29 24.17 53 44.16 26 21.67 12 10.00 39.16 

GM 12 10.00 41 34.17 40 33.33 27 22.50 56.11 

FYM/ 00 00.00 5 04.17 23 19.16 92 76.67 90.83 

Compost          
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Total 48 10.00 135 28.13 148 30.83 149 31.04 60.97 

BGA 64 53.33 21 17.50 26 21.67 9 7.50 27.78 

PSB 85 70.83 20 16.67 13 10.83 2 1.67 14.44 

GM 71 59.17 27 22.50 18 15.00 4 3.33 20.83 

FYM/ 10 08.33 53 44.17 41 34.17 16 13.33 50.83 

Compost 230 47.92 121 25.21 98 20.42 31 6.45 28.47 

 

Constraints related to adoption of bio-fertilizers 

and manure: Various constraints reported by the 

respondents regarding adoption of selected bio 

fertilizers and manure is presented in table 3. The 

important reason for non adoption of BGA was the 

poor and non availability as reported by about 42 per 

cent of the respondents. Other important constraints 

for non or low adoption as reported by about 42 per 

cent of the respondents. Other important constraints 

for no or low adoption of BGA were un-assured 

quality, lack of knowledge and confidence, poor 

suitability to Alfisols, Inceptisols and requirement of 

stagnant water as reported by about 22,18, 17 and 15 

per cent of the respondents, respectively. About half 

of the respondents reported that they were not having 

adequate knowledge about use of PSB in rice 

cultivation. Non visibility of results, un-assured 

quality and poor availability of PSB were reported to 

be the other important constraints being faced by 

about 32, 25 and 22 per cent of the respondents, 

respectively. Green manuring is one of the important 

non chemical sources of plant nutrients in rice 

production. The adoption of GM by the farmers was 

mostly affected by the high cost and poor availability 

of GM seed as reported by 37 and 26 per cent of the 

respondents, respectively. Some of the respondents 

perceived that green manuring is suitable exclusively 

for transplanted and irrigated situations due to which 

they were reluctant in adopting this technology in 

their rice production procedure. Use of other 

manures and FYM were mostly inadequate due to its 

poor availability in time and required quantity. About 

43 per cent of the respondents reported that they 

were not having enough raw materials for 

preparation of FYM/compost in required quantity. 

These findings clearly indicate that availability with 

quality is the key for the adoption of manures and 

bio-fertilizers particularly in rice crop production.

  

Table 3. Distribution of respondents according to the constraints faced by them related to adoption of bio-

fertilizers and manure.          N=120 

BGA Particulars  Freq. Percent Rank 

1.Lack of knowledge and confidence  22 18.33 III 

2. Poor/non availability  50 41.67 I 

3. Un-assured quality 26 21.67 II 

4. Required stagnant water  18 15.00 V 

5. Non suitable for Alfisols/Inceptisols 21 17.50 IV 

6. Lack of experienced labour 7 5.83 VII 

7. Create confusion with green algee 11 9.17 VI 

PSB 1.Lack of  adequate knowledge  59 49.17 I 

2. Poor/non availability  26 21.67 IV 

3. Un-assured quality/supply of poor quality 30 25.00 III 

4. Effect/results are not visible  38 31.67 II 

5. Not common in village  14 11.67 VI 

6. Poor coverage by media/RAEO 16 13.33 V 

GM 1.Poor availability of GM seed 31 25.83 II 

2. High cost of GM seed 44 36.67 I 

3. Suitable for irrigated situation only 23 19.17 IV 

4. Poor knowledge of use 16 13.33 VI 

5.Suitable for transplanted rice 27 22.50 III 

6. Required tractor for pudding  19 15.83 V 

7. Time bound operations required 11 9.17 VII 

FYM/compost  1. Poor availability of raw material for 

preparation of FYM/compost in required 

quantity 

51 42.50 II 

2. High cost of transportation/spreading  28 23.33 III 

3. Poor availability of FYM/compost in time 

and required quantity 

72 60.00 I 
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Table 4. Suggestions of respondents for enhancing the use of bio-fertilizers/ manure  N=120 

S. No. Suggestions Freq. Percent Rank 

1. The availability of bio-fertilizers should be timely and 

assured.  

45 37.50 I 

2. Credibility and use of bio-fertilizers can be increased 

through assured quality.  

31 25.83 IV 

3. Training/Demonstrations need to be organized for the 

effective use of bio-fertilizers. 

13 10.83 VI 

4. The information should be communicated through various 

media prior to time of application 

20 16.67 V 

5. These should be made available to the farmers on no 

cost/low cost at least for trial purpose.  

32 26.67 III 

6. Appropriate credit facility should be available for the 

purchase 

38 31.67 II 

 

Suggestions of respondents for enhancing the use of 

bio-fertilizes/ manure: The suggestions pertaining to 

adoption of bio fertilizers and manures in rice 

cropping perceived from the respondents are 

recorded in table 4. It shows that about 38 per cent of 

the respondents perceived that assured quality and 

timely availability of bio fertilizers and manures is 

required for its higher adoption. Availability of credit 

facility, subsidy and quality measures were having 

high concern amongst 32, 27 and 26 per cent of the 

respondents, respectively. Some of the respondents 

suggested for timely communication involving 

farmer friendly media. Requirement of training and 

demonstrations on bio fertilizer were also required by 

11 per cent of the respondents.  

 

CONCLUSION  

 

The findings concluded that most of the respondents 

were medium to low socio economic status. The 

farmers of the region were having adequate 

knowledge about various bio fertilizers and manures 

particularly FYM/compost used in rice crop 

production but its adoption was found quite low due 

to various reasons. Poor and untimely availability 

and improper quality of bio fertilizers were the 

important constraints which could be overcome by 

enhancing the quality and timely supply of these 

items may be on subsidy basis.  
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Abstract : A field experiment was conducted during the winter seasons of 2008 -09 and 2009-10 at Raipur Chhattisgarh, to 

find out the effect of integrated nutrient supply and intercropping of fodder crops on physical properties of soil in fodder 

maize + legumes intercropping system. Integrated nutrient supply with application of 50 % RFD + 10 tonnes FYM + ZnSO4 

was recorded significantly lowest value of soil bulk density and higher value of  total porosity and water holding capacity. 

Intercropping of maize + lucerne (1:1) proved most efficient system resulting  significantly lower value of bulk density but at 

par with Maize + Berseem (1:1) and higher value of total porosity and water holding capacity as compared to other 

intercropping system. 

 

Keywords: Integrated nutrient supply, Maize + fodder legumes, Water holding capacity  

 

INTRODUCTION 

 

ndia has a huge gap between demand and supply 

of all kinds of feed and fodders. Therefore, 

intercropping of forage cereals and legumes appears 

to be technically feasible and economically viable 

approaches to increase quality green fodder yield.  

Maize (Zea mays L.) + fodder legumes intercropping 

system not only increase the productivity of green 

fodder crops but also maintain the soil fertility status 

and improves the soil physical properties by adding 

organic matter in soil after decomposition of their 

living roots. It has been reported that continuous use 

of inorganic sources of nutrients leads to 

deterioration of soil health resulting yield stagnation. 

Continuous application of high amount of only 

inorganic fertilizers had deleterious effect leading to 

decline in productivity due to limitation of one or 

more of micro-nutrients (Nambiar and Abrol, 1989). 

Therefore, there is urgent need to integrated use of 

organic and inorganic source of nutrients which will 

improves the soil physical properties. Organic 

manure is the component of integrated nutrient 

supply system  and when it apply adequate manner 

with proper management then it improves soil 

physical properties due to  increase  of soil organic 

carbon, soil water retention and transmission and 

improvement in other physical properties of soil like 

bulk density, penetration resistance and aggregation 

(Zebarth et al., 1999). Therefore, the present study 

was conducted to study the effect of integrated 

nutrient supply and intercropping of fodder crops on 

soil physical properties in fodder Maize + legumes 

intercropping system. 

 

MATERIAL AND METHOD  
 

The field experiment was carried out at Instructional 

farm, Indira Gandhi Krishi Vishwavidyalaya, Raipur, 

during rabi season 2008-09 and 2009-10. The soil of 

the experimental field was sandy clay loam in 

texture, locally known as Inceptisols. The soil was 

neutral in reaction and had low nitrogen, low 

phosphorus and high potassium contents. Experiment 

was laidout in Split Plot Design with 3 replications. 

There were two factor, factor A is intercropping had 

4 levels viz., I1 -  sole maize, I2 -  maize + cowpea 

(1:1), I3 - maize + berseem (1:1), I4 and maize + 

lucerne 1:1  assigned in main plot. Factor B had 5 

level of  integrated nutrient supply viz., N0 - Control,  

N1 – RFD, N2 -  50% RFD + 10 tonnes FYM, N3  -  

50% RFD + 10 tonnes MSC, N4 - 50% RFD + 10 

tonnes FYM + ZnSO4, N5 - 50% RFD + 10 tonnes 

MSC + ZnSO4 kept in sub plot. Crop was sown on 

5
th

 December and 6
th

 December during 2008-09 and 

2009-10 respectively at row spacing of 40 cm in case 

of sole maize and one row of legumes were 

introduced in between two rows of maize in case of 

maize + legumes intercropping. The organic manures 

were applied as per treatments in the experimental 

plots before sowing. The recommanded dose of 

nutrients for fodder maize was 100, 60 and 40 kg of 

NPK ha
-1

. The nitrogen, phosphorus and potash were 

applied in the form of urea (46%), Single super 

phosphate (16% P2O5) and muriate of potash (60% 

K2O).The nutrients dose applied as per treatments 

through commercial fertilizers. The full dose of 

phosphorus and potash and 1/3
rd

 dose of the nitrogen 

was applied as basal. Remaining 1/3
rd

 nitrogen was 

applied as top dressing after 20 & 45 days of sowing. 

In case of legumes the recommanded dose of 

nutrients was 20:50:20 kg of NPK ha
-1

 and the entire 

amount of nutrients were applied as basal dose 

through commercial fertilizers as per treatments. 

Crops were raised adopting their recommended 

package of practices. Crops were harvested after 65 

days manually with a sickle. Data on Bulk density, 

Particle density, Porosity and Water holding capacity 

were estimated with the standard procedures and the 

I 
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formulae are given by Bodman (1942), Black and 

Hertge (1986) and Piper (1950) respectively. 

 

RESULT AND DISCUSSION 

 

Bulk density (gcc
-1

)   

The data on bulk density as affected by various 

treatments are presented in table 1 indicates that 

maize + legumes intercropping did not influenced 

significantly the soil bulk density during both the 

years except after harvesting during second year. 

Significantly lower  bulk density was recorded with 

maize + lucerne 1:1, (I4) as compare to others  but at 

par with maize + berseem 1:1, (I3). This might be due 

to addition of organic matter in soil after 

decomposition of their living root by in legumes 

intercropping system. Since, lucerne have deep and 

fibrus roots therefore, it add more amount of organic 

matter in soil from their roots as compare to other 

fodder legumes reported by Singh (1983).Therefore, 

it decreased the soil bulk density. Among integrated 

nutrient supply significantly variation was not found 

at initially duing first year. Significantly lowest value 

of soil bulk density was recorded with application of 

50% RFD + 10 tonnes FYM + ZnSo4 (N4) over rest 

of the treatments but these values are at par with 

repect to obtained from 50% RFD + 10 tonnes FYM 

(N2) and 50% RFD + 10 tonnes MSC + ZnSo4 (N5) at 

initial time duing second year and after havesting 

during both the years of intestigation. Prasad et al. 

(1983) have also reported that the decomposition 

products of organic materials helped in the 

granulation of the particles and in turn in increased 

porosity, which leads to the decrease in the soil bulk 

density.   

 

Particle density (gcc
-1

) 

The data recorded on soil particle density as affected 

by various treatments are presented in table 1 reveals 

that the maize + legumes intercropping did not 

influence significantly soil particle density during 

both the years but lower value of soil particle density 

was recorded with maize + lucerne 1:1, (I4) over rest 

of the treatments. This might be attributed due to 

increase of organic matter in soil after decomposition 

of living roots which decreased the particle density. 

Similar trend was also reported by Cheng & 

Coleman (1990) and Khurshid et al. (2006). 

It is quite clear from the table that integrated nutrient 

supply did not differ significantly with respect to 

particle density during both the years. But minimum 

value of soil particle density was recorded under the 

treatment of 50% RFD + 10 tonnes FYM + ZnSO4, 

(N4) as compared to other treatments. 

 

Total porosity (%) 
The data showing the effect of different treatments 

on total porosity (%) of soil at initial and after 

harvesting are presented in table 2 showed that the 

maize + legumes intercropping did not significantly 

influence the total porosity in soil during both the 

years except after harvesting during second year. 

Significantly higher value of  total porosity in soil 

was recorded with application of maize + lucerne 

1:1, (I4) as compared to sole maize (I1) but these 

values are at par with respect to obtained from maize 

+ cowpea 1:1, (I2) and maize + berseem 1:1, (I3) after 

harvesting during second year. Fan et al. (2006) also 

reported increase in soil porosity after intercropping 

due to increased root biomass. Integrated nutrient 

supply did not significantly influence the results of 

total porosity of soil at all the stages of observation 

except after harvesting during second year. 

Significantly maximum value of total porosity of soil 

was recorded with  the treatment of 50% RFD + 10 

tonnes FYM + ZnSO4, (N4) as compared to others 

but at par with  50% RFD + 10 tonnes FYM (N2), 

50% RFD + 10 tonnes MSC (N3) and 50% RFD + 10 

tonnes MSC + ZnSO4, (N5), after harvesting during 

second year might be due to decomposition products 

of organic materials helped in the granulation of the 

particles and in turn in increased porosity, reported 

by Prasad et al. (1983) The increased porosity is 

probably due to aggregation of the soil particles by 

the action of microorganisms which produce 

polysaccharides providing a cementing action 

between the soil particles (Six et al., 1998). 

 

Water holding capacity (%) 

The data recorded on water holding capacity as 

affected by various treatments are presented in table 

2 reveals that the maize + legumes intercropping did 

not influence significantly water holding capacity 

during both the years except after harvesting during 

second year. Significantly maximum water holding 

capacity was recorded with maize + lucerne 1:1, (I4) 

over other treatments except maize + cowpea 1:1, (I2) 

and maize + berseem 1:1, (I3) after harvesting during 

second year. This might be due to accumulation of 

organic matter through decomposition of living roots 

by microbial activities increased water holding 

capacity of soil. The results are in conformity with 

the findings of Gumaste (1981) and Balyan (1997). 

Integrated nutrient supply significantly variation was 

not found at initially during first year. Significantly 

maximum water holding capacity was recorded 

under the treatment of 50% RFD + 10 tonnes FYM + 

ZnSO4, (N4), over other treatments except 50% RFD 

+ 10 tonnes FYM (N2), 50% RFD + 10 tonnes MSC 

(N3) and 50% RFD + 10 tonnes MSC + ZnSO4, (N5), 

at all stages during both the years except at initially 

during first year. While minimum water holding 

capacity was recorded under the treatment of 100% 

RFD (N1) at all the stages during both the years. 

Parashuram chandravanshi et al. (1999) also reported 

increased in the water holding capacity of the soil 

due to increased capillary porosity brought about the 

positive interaction between clay and humus. 
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Table 1. Effect of integrated nutrient management and intercropping of fodder crops on bulk density and 

particle density of soil at before sowing and after harvesting in fodder maize + legumes intercropping system. 

Treatment Bulk density ( gcc¯1 )                      Particle density ( gcc¯1) 

2008-09              2009-10                      2008-09                  2009-10 

Initial     Final      Initial      Final         Initial       Final      Initial      Final 

Intercropping 

I1 - Maize Sole 

I2 - Maize + Cowpea  (1:1) 

I3 - Maize + Berseem (1:1) 

I4 - Maize + Lucerne   (1:1) 

SEm 

CD (P=0.05)  

Integrated Nutrient Supply ( NPK kg ha¯¹) 

N0 - Control 

N1 - RFD 

N2 - 50% RFD + 10 tonnes FYM 

N3 - 50% RFD  + 10 tonnes MSC 

N4 - 50% RFD  + 10 tonnes FYM + Znso4 

N5 - 50% RFD  + 10 tonnes MSC + Znso4 

SEm 

CD (P=0.05) 

 

1.49       1.43        1.42        1.34            2.55        2.51        2.50        2.44 

1.48       1.40        1.38        1.28            2.54        2.50        2.48        2.41 

1.50       1.40        1.37        1.26            2.55        2.48        2.47        2.39 

1.49       1.39        1.36        1.24            2.54        2.46        2.45        2.37 

            0.01       0.02        0.02        0.03           0.02         0.03       0.03        0.04 

            NS          NS         NS          0.09            NS            NS        NS         0.14 

   

 

1.50       1.48        1.47        1.36             2.55       2.53        2.52        2.46 

1.51       1.49        1.48        1.38             2.56       2.54        2.53        2.47 

1.48       1.35        1.33        1.22             2.55       2.47        2.46        2.36 

1.48       1.38        1.36        1.26             2.56       2.48        2.47        2.38 

1.47       1.33        1.31        1.21             2.56       2.46        2.45        2.36 

1.49       1.36        1.34        1.23             2.53       2.47        2.46        2.37 

0.02       0.03        0.04        0.04             0.04       0.03        0.04        0.05 

             NS       0.09         0.12       0.12              NS          NS         NS          0.15 

Table 2. Effect of integrated nutrient management and intercropping of fodder crops on total porosity and water 

holding density of soil at before sowing and after harvesting in fodder maize + legumes intercropping system.                                                                                                                                                                                                                                           

             Treatment                      Total porosity  (%)                            Water  holding  density (%) 

              2008-09                     2009-10                      2008-09                   2009-10 

    Initial          Final         Initial          Final         Initial       Final        Initial        Final 

Intercropping 

I1 - Maize Sole 

I2 - Maize + Cowpea  (1:1) 

I3 - Maize + Berseem (1:1) 

I4 - Maize + Lucerne   (1:1) 

SEm 

CD (P=0.05)  

Integrated Nutrient Supply (NPK kg ha¯¹) 

N0 - Control 

N1 - RFD 

N2 - 50% RFD + 10 tonnes FYM 

N3- 50% RFD  + 10 tonnes MSC 

N4 - 50% RFD  + 10 tonnes FYM + Znso4 

N5- 50% RFD  + 10 tonnes MSC + Znso4 

 SEm 

 CD (P=0.05) 

 

   41.84         42.90         43.03        44.35        32.05      33.50       33.78       35.83 

   41.90         43.77         44.23        46.83        33.27      35.06       35.83       39.67 

   41.22         43.64         44.39         47.32       33.11      36.00       37.00       41.05 

   41.19         44.10         45.00         48.57       32.39      37.56       38.07       44.05 

     0.81          1.20            1.39          1.13          0.87        1.08        1.24         1.44 

      NS            NS              NS           3.00           NS          NS          NS          5.02     

 

 

   41.28         41.43         41.56        44.11        33.17      33.25       34.00       34.50 

   41.17         41.01         41.53        43.62        32.34      32.92       32.98       31.25 

   42.01         45.12         45.67        47.79        32.42      36.08       37.00       44.00 

   42.07         44.24         44.86        46.99        32.67      34.83       35.58       42.00 

   42.73         45.57         46.13        49.92        32.50      38.83       39.98       45.09    

   40.97         44.74         45.11        47.72        33.17      37.08       37.83       43.83 

    1.53           1.50            2.11         2.05         1.78        1.87          2.05         2.23 

     NS             NS              NS          5.73          NS         5.36          5.87         6.39 
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Abstract: Rice is the important food for more than 60 per cent of the global population. This crop is cultivated on various 

agro-ecological situations using different methods. Rice based cropping system is dominating in the high rainfall areas with 

mono-cropping, especially in the rain fed areas. The major limitation of rice-fallow system, if prevail for long time is the 

deficiency of nutrients in soil, zinc is one of them. Application of zinc is dependent on various aspects including farmers’ 

perception. Therefore this study was undertaken to know the awareness, perception and suggestions of farmers for adequate 

use of zinc in rice farming. The study was conducted in Raipur district by interviewing 160 respondents from four villages. 

The findings shows that farmers were less aware about the deficiency symptoms and necessity of zinc application, while 

enough awareness were reported for time, method and quantity of zinc required in rice crop. Majority of the respondents 

favorable perceived about the application of zinc and many of them required subsidy and skill training for its increases use, 

especially in the deficit areas.  

 

Keywords: Micronutrient, Perception, Zinc application 

 

INTRODUCTION 

 

hhattisgarh state is endowed with several 

resources including land, water, forest, minerals 

and human resources as well. The state is also known 

as rice bowl. This indicates that the economy of the 

state is largely depends upon the villages, the 

villagers depends on agriculture and agriculture is 

mainly governed by the rice farming. The cropping 

scenario shows that more than 70 per cent of the 

Kharif (main cropping season) area is under rice crop 

and subsequently a big chuck of the rabi based 

cropping is practiced in crop followed by rice. The 

mono-cropping of rice or rice based cropping is 

practiced in Chhattisgarh since long may be due to 

high annual rainfall (> 1000mm) of the region. In 

other areas of the state where rainfed rabi cropping is 

practiced, the crop and its practices generally applied 

according to the previous rice crop. There are many 

consequences of rice farming prevails not only in 

farm production but also in the livelihood and culture 

of the farming community of the state. Apart from 

the above features, it is well established truth that 

rice is one of the most versatile crop having high 

nutritive and input requirements. Some of the past 

studies show that about 200 lit. of water is required 

for producing one kilogram of rice. Similarly, 

requirement of fertilizers and labor is also high in 

rice farming.  

Rice production in this region is done through 

various cultivation methods like Broadcast viz. 

Broadcast biasi, Transplanting, Line sowing, Dry 

direct seeding and System of Rice Intensification 

(SRI) are the most popular cultivation methods. 

Adoption of any of these system is depends on many 

factors like rice variety, availability of 

input/resources, land situation, knowledge etc. The 

average productivity status of rice in the state 

(<2t/ha) in not very satisfactory which is far behind 

than the production potential and farmers and 

especially amongst marginal and small holders. 

Except increasing the productivity status of crops, 

particularly rice crop, the economic as well as 

nutritional status of this sizeable chuck could not be 

increase to a desirable extent. It requires proper 

management of rice crop including application of 

balanced fertilizers in general and deficit micro-

nutrient zinc in particular. Cultivation of rice in this 

region generally practiced under rainfed situation in 

bunded fields used to store rain water. The width of 

bunds varies from some feet bunds in this region. 

Under assured irrigated situations farmers of plains 

prefer to grow rice in rabi-summer season also. Rice 

followed by rice and regular cultivation of rice 

exhausted the nutritive status of soils. Farmers were 

using the upper layer of soils in making or 

maintenance of bunds. These situations cased deficit 

in the availability of nutrients, zinc is important one 

of them. The researches show that the deficit of zinc 

caused ‘Khaira’ disease in rice and also responsible 

for reducing the productivity of other crops also 

grown on such fields. The estimates shows that more 

than 60% of the rice area needed micro-nutrient zinc 

application accordingly, the application of 20-25 

kg/ha of zinc sulphate is recommended in rice based 

of soil test. The cropping land of the region is 

mostly. Inceptisols and Vertisols having good water 

retention capacity and production potential. The use 

of zinc is therefore essential for harnessing maximum 

output from rice and fellow crops. The success of 

this recommendation largely depends upon how it is 

accepted by the farming community. Considering the 

comparative newness of the technology, it was 

thought worthwhile to access the awareness and 
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farmers’ perception about the use of micro-nutrient 

(zinc) in rice farming with following specific 

objectives:  

1. To study the awareness of farmers about use of 

zinc in rice farming.  

2. To find out the perception of farmers towards 

use of micro-nutrient (zinc) for enhancing the 

productivity of rice. 

3. To obtain suggestions of farmers related to zinc 

application in rice.  

 

METHODOLOGY  

 

This study was conducted during 2011 in the four 

village of Raipur district of Chhattisgarh state 

viz.Chatoud, Tarra, Donde and Pacheda selected 

purposively because of available accessibility. The 

required data were collocated using semi-stuctured 

interview schedule by personal interview method. 

Out of the total farming population, 40 farmers were 

considered as respondents from each of the selected 

village of make a total of 160 respondents. Out of the 

total 160 respondents 80 belonged to marginal and 

small size of land holding (<2 ha of land) and rest of 

the 80 respondents belonged to medium and big size 

of land holding having more than 2 ha of and. In this 

study the first category of respondents are earmarked 

as small farmers and the second category is 

designated as big farmers. Appropriate statistical 

measures were applied for the analysis of findings 

using numbers, percentage etc.  

 

RESULT AND DISCUSSION 

 

Awareness about Zinc application in rice farming: 

The findings pertaining to awareness of respondents 

about various aspects of zinc application in rice 

farming is given in table 1. The result shows that a 

good majority of respondents (63.13%) were having 

poor awareness about the requirement of zinc as 

important micro nutrient needs to be applied in 

producing rice crop. The percentage of respondents 

having high awareness about the use of zinc was 

found only 14.37 and remaining 22.50 per cent of 

them were fall in the category of medium awareness. 

The comparative finding shows that awareness about 

the requirements of zinc as nutrient in rice crop was 

comparatively higher among the big farmers than the 

small farmers. It indicates that the knowledge level 

of big farmers in the study area is slightly high but it 

is still way behind than the desirable extent because 

more than a half of the big respondents were found to 

have low awareness about the requirement of zinc in 

rice farming. With regard to deficiency symptoms of 

zinc in rice crop the result shows that majority of the 

respondents, 725n per cent were having low 

awareness. Further, the table did not reveal any 

significant difference between small and big farmers 

related with the awareness about deficiency 

symptoms of zinc in rice crop. 

  

Table 1. Distribution of respondents according to their awareness about Zinc Application in rice farming 

S. No. Awareness status  Small farmers  Big farmers Total  

Freq Percent Freq Percent Freq Percent 

1. Requirement of zinc as nutrient        

  Low aware 58 72.50 43 53.75 101 63.13 

  Medium aware 14 17.50 22 27.50 36 22.50 

  Highly aware 8 10.00 15 18.75 23 14.37 

2. Deficiency symptoms        

  Low aware 61 76.25 55 68.75 116 72.50 

  Medium aware 15 18.75 16 20.00 31 19.39 

  Highly aware 4 00 9 11.25 13 8.13 

3. Time of Zn application        

  Low aware 22 27.50 10 12.50 32 20.00 

  Medium aware 32 40.00 39 48.75 71 44.37 

  Highly aware 26 32.50 31 38.75 57 35.53 

4 Method of Zn application        

  Low aware 12 15.00 8 10.00 20 12.50 

  Medium aware 47 58.75 28 35.00 75 46.87 

  Highly aware 21 26.25 44 55.00 65 40.63 

5 Quantity of Zn required        

  Low aware 11 13.75 7 8.75 18 11.25 

  Medium aware 30 37.50 24 30.00 54 33.75 

  Highly aware 49 61.25 49 61.25 98 61.25 

 

This features show that intensive  extension efforts is 

needed for enhancing awareness towards the 

diagnosis of zinc deficiency in rice crop. The 

appropriate time of zinc application is also 



JOURNAL OF PLANT DEVELOPMENT SCIENCES VOL. 8 (9) 463 

considered as an important issue in rice farming. 

Mostly zinc is applied as soil application along with 

other fertilizers as zinc sulphate, this simple 

application technique may allow medium to high 

level of awareness amongst the respondents 

regarding the time, method and quantity of zinc 

application in rice crop. Small and big farmers 

responded quite similarly about these issues. 

However, the same table shows that quantity of zinc 

application is more aware amongst the respondents.  

Overall awareness: The results compiled in table 2 

show the overall awareness for different aspects 

about zinc application in rice farming. The findings 

show that a total of 66.21 per cent overall awareness 

exists amongst the respondents with reference to 

different activities involved in zinc application in rice 

crop production. Further it was observed from the 

table that maximum awareness of 87.50 per cent was 

recorded about quantity of zinc required in rice 

farming followed by 76.04 and 71.88 per cent 

awareness about the methods and time of zinc 

application in rice crop, respectively. The low level 

of overall awareness of 5042 and 45.21 per cent 

respectively was found about the requirement of zinc 

and deficiency symptoms of zinc occurred in rice 

crop.

  

Table 2. Overall level of awareness about Zn application in rice farming.  

S. No. Awareness about Awareness level (%) Rank 

1. Requirement of Zinc  50.42 IV 

2. Deficiency symptoms 45.21 V 

3. Time of Zn application  71.88 III 

4. Method of Zn application  76.04 II 

5. Quantity of Zn required  87.50 I 

 Overall awareness 66.21  

 

Perception of respondents regarding zinc 

application in cropping: The findings pertaining to 

the perception of the respondents are given in table 3. 

It indicates that how the farmers perceived about the 

application of zinc in rice cropping. When it was 

asked to the respondents that weather the zinc is 

essential to apply in all type of soils for rice 

cultivation, about 47 per cent of the total respondents 

perceived that zinc is not required in cultivation all 

type of soils. This perception was governed by the 41 

per cent small farmers and 53 per cent big farmers. 

About 61 and 78 per cent of the small and big 

respondent respectively perceived that application of 

zinc not only increases the productivity of rice but 

succeeding crop also. An important perception 

recorded during the investigation that the results of 

zinc application in rice crop were more visible and 

favourable from such fields where upper soils were 

implied for other purposes. This feature was reported 

by the 45, 66 and 56 per cent of the small, big and 

total respondents, respectively. Further the table 

revealed that 35 per cent of the total respondents 

thought that zinc play an important role to maintain 

the soil health in long run, this statement was more 

supported by the big farmers than the small farmers. 

About 38 and 21 per cent of the big and small 

farmers respectively reported that zinc increase the 

efficiency of other fertilizers in rice crop. These 

findings indicate that farmers were quite well aware 

and they had a wise perception about the application 

of zinc during cultivation of rice crop. 

  

Table 3. Distribution of respondents according to their perception about zinc application in rice farming.  

S. No. Awareness status  Small farmers  Big farmers Total  

Freq Percent Freq Percent Freq Percent 

1. Application of Zn is not required 

in all type of soils 

33 41.25 42 52.50 75 46.88 

2. Application of Zn increases the 

productivity of rice and second 

crop also 

49 61.25 62 77.50 111 69.38 

3. The results of Zn is more visible 

and favourable in the fields 

where upper soils is used for 

bund making etc.  

36 45.00 53 66.25 89 55.63 

4. Zinc is essential for maintaining 

the soil health in long run  

21 26.55 35 43.75 56 35.00 

5. The efficiency of other fertilizers 

increases with the application of 

zinc in the rice crop 

17 21.25 30 37.50 47 29.38 

 



464 S.K. TAUNK, M.A. KHAN AND S.S. PORTE  

Suggestions of respondents: The suggestions 

obtained from the big as well as small respondents 

are complied in table 4. The result show that majority 

of small (525%) and big farmers (68.75%) suggested 

that zinc should be available on low cost may be on 

subsidized rates to the farmers for its wider 

application in rice farming. The opinion of 45 and 55 

per cent of the small and big farmers, respectively 

relates with the requirement of training for the use 

and application of zinc in rice crop for enhancing 

their knowledge and skill about this micro-nutrient.  

As it was earlier stated that farmers were having low 

awareness about zinc application, therefore some of 

the small (25%) and big (20%) respondents 

suggested that such awareness should be made 

available to the farmers by using various mass media 

of information communication. An important 

suggestion was also obtained from the respondents 

requesting for the availability of zinc for foliar 

application in standing crop. The suggestion was 

more dominated by the big farmer (38.75%) in 

comparison to the small farmers (11.25%). Some of 

these suggestions can be used for further planning so 

that zinc should be used by relatively more number 

of farmers for sustaining the productivity of rice 

based cropping system. 

  

Table 4. Distribution of respondents according to their suggestions about zinc application in rice farming.  

S. No. Awareness status  Small farmers Big farmers 

Freq Percent Freq Percent 

1. The Zinc should be available on low cost 

may be on subsidized rates 

42 52.50 55 68.75 

2. Training on use and application of Zinc is 

to be organized for acquiring knowledge 

and skill 

36 45.00 44 55.00 

3. The zinc should be available from the 

cooperative society time 

11 13.75 27 33.75 

4. Awareness about use of zinc in rice faring 

should be communicated to farmers from 

various media 

20 25.00 16 20.00 

5. Zinc should also be available for foliar 

application also 

9 11.25 31 38.75 

 

CONCLUSION  

 

From the above study it can be concluded that zinc is 

one of the important micronutrient in rice farming. 

The deficiency of zinc causes khaira disease resulting 

poor production and productivity especially in the 

fields from where the upper soil is used for some 

other purposes. Rice growers were well aware about 

the importance of zinc in rice farming but they did 

not know the exact deficiency symptoms. They have 

enough positive perception about zinc application 

and its use can be enhanced by decreasing the cost 

and increasing the timely availability especially at 

deficit locations.  
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Abstract : A field experiment was conducted during the rabi season of 2012 at research farm on Janta Vedic College Baraut 

(Baghpat) U.P. to find out the most effective  green fodder yield production and quality combination among the different 

cuttings, bio-fertilizers as well as the Bharti Kaveri (easily available of the farmer in local market ) and Pusa Mascavi 

varieties. The results indicate that a Cutting 5.5cm.upper from the ground, Rizobium+ Phosphate Solubilizing Bacteria and 

Pusa Mascavi variety significantly enhanced the plant height (29.21cm, 28.12cm.and26.93cm.) No. of leaves/ plant (26.22, 

24.99 and23.93) branches/ plant (7.88, 7.50 and7.17) dry matter accumulation/plant (1.863g,1.775g and1.700g)crude 

protein% in green fodder(20.13,21.30 and 20.64)and green fodder yield (157.33q/ha, 153.88q/ha and 151.25q/ha). 

 

Keywords:  Berseem, Cutting, Bio-fertilizers, Varieties, Quality and green fodder production 

 

INTRODUCTION 

 

erseem (Trifolium alexandrium L.) grown 

successfully for green fodder for mulch and 

other animals in the irrigated of northern India during 

cold weather. It’s much popular due to berseem crop 

extra ordinary quick-regrowing power from the 

month of late October to late April in north India. As 

cattle form an integral part of Indian agriculture, the 

necessity of having a good green forage crop for 

livestock, in farm crop rotations cannot be over 

emphasize. Berseen is highly nutritious green fodder, 

rich in protein, phosphate and calcium when applied 

fertilized berseem crop. Therefore, it is very suitable 

green fodder for all classes of livestock. Berseem is 

now included as a green fodder and legume crop in 

crop rotations of the Punjab, U.P. and Bihar states. 

Besides being a good fodder, the importance of 

berseem in increased soil fertility is universally 

recognized and this beneficial effect is usually 

attributed the nitrogen added to the soil by the 

legume in a crop rotation. By keeping in view the 

importance of the berseem crop it is essential to raise 

the per hectare of the crop, Adoption of suitable 

varieties, judicious use of manures and  fertilizers 

proper seed inoculation of the berseem crop and 

good improved agronomic practices. 

Cutting management is the main practice to influence 

the production of berseem.  Cutting of berseem   

from the ground is mainly effect to growth yield of 

fodder. Although berseem crop is a leguminous 

green fodder, it responds very well with the 

application of phosphate and balanced fertilizer 

management. Bio- fertilizers play a key role to 

enhance the production and quality of berseem green 

fodder. The rizobium well developed nodule in the 

root of berseem and that are the responsible to 

fixation of environmental nitrogen in soil. In the 

point of phosphorus,   Phosphate Solubilizing 

Bacteria is capable to convert the phosphate in 

soluble from and decrease the soil Ph in that area 

thus solubilizes calcium-phosphorus complexes. 

Overall, the combined effect bio- fertilizers to 

improved the soil health after that crop are develop 

better environment for best quality and high 

production. 

 

MATERIAL AND METHOD 

 

An investigation was carried out the effect of cutting 

management, bio-fertilizers & varieties of berseem in 

sandy loam soil of Agricultural research farm, J.V.C. 

Baraut 26.69N and 77.17
0
E 230.6 m above the mean 

sea-level during rabi season 2012. This location has 

atypical semi-arid and sub –tropical climate 

characterized by cool in winter and dry in hot. The 

rainfall during cropping period was 273.3 mm, while 

the relative humidity was 54.5 percent. The mean 

maximum and minimum temperature were 24.2
0
C 

and 9.8 respectively. The experiment soil having pH 

7.6, organic carbon ( .56%) and available N 235.76 

kg/ha, available P 16.58 kg/ha and   K 246.40 kg/ha . 

The experiment was laid out in a randomized block 

design with three factor, four cuttings management 

{Cutting 1.5cm.upper from the ground (C1) Cutting 

3.5cm.upper from the ground (C2), Cutting 

5.5cm.upper from the ground (C3), Cutting 

7.5cm.upper from the ground (C4), there Bio 

fertilizers {Control (B1), Rizobium (B2), Rizobium+ 

P.S.B.(B3) and two Varieties Mascavi Pusa (V1), 

Bharat Kaveri Local (V2) with four replication. The 

plant height of five randomly selected plants at 

40DAS interval mean value subjected to analysis. 

The no. of leaves/plant, branches/plant, fresh 

wt./plant, dry wt./plant, crude protein%, crude 

protein yield, crude fiber%, crude fat% and green 

fodder yield/ha counts per cuttings the average value 

subjected to analysis. 
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Table 1. Effect of cutting, bio fertilizers and varieties on growth and yield of berseem 

 

Treatment                                           Plant         no. of          branches    Fresh wt.  Dry wt.      yield         
                                                         Height       Leaves             /plant     /plant       /plant      Fodder   

                                                                 (cm)        /plant                                 (g)              (g)          (q/ha)    
                                   
Cuttings            
1.5cm.upper from the ground          16.76          14.89                4.43            7.01           1.05             241.33       
 3.5cm.upper from the ground         28.28          25.13                7.55           11.53         1.78             251.00       
5.5cm.upper from the ground          29.51         26.22                 7.88            12.20        1.86             257.33                               
7.5cm.upper from the ground          26.86         23.86                 7.17            11.15        1.69             241.67      
SE(d)                                                        0.59            0.44                 0.14              0.28         0.03                2.01         
CD(P=0.05 )                                            1.17            0.86                 0.27              0.56         0.06                3.91         
Bio-fertilizers  
Control                                                  22.31           19.82                5.96              9.34        1.40             241.12   
Rizobium                                              25.63            22.77               6.81           10.52        1.61              248.50      
Rizobium+P.S.B.                                 28.12             24.99               7.50           11.56        1.77             253.88      
SE(d)                                                     0.51               0.38                  0.12            0.25         0.02                 1.74          
CD(P=0.05)                                           1.01              0.74                  0.23            0.49         0.05                 3.44          
Varieties 
Pusa Miscavi                                        26.93            23.93                7.17           10.83       1.70             251.25     
Kawari Local                                        23.77             21.12                6.34           10.12       1.50             244.42     
SE(d)                                                      0.42                0.31                 0.10             0.20        0.02                1.42         
CD(P=0.05)                                           0.83                0.61                 0.19              0.40       0.04                2.51         
 

 
Table 2. Effect of cutting, bio fertilizers and varieties on the quality of berseem 

 

Treatment                                                   crude                  crude                 crude                        crude                                           
                                                                    Protein               protein               Fat                            fiber 

                                                                       (%)                   (q/ha)                (%)                             (%) 
                                   

Cuttings            
1.5cm.upper from the ground                        18.56                 18.56                  1.32                         20.8 
 3.5cm.upper from the ground                       19.52                 19.52                  1.38                         21.23 

 5.5cm.upper from the ground                       20.13                 20.13                  1.45                         21.75 
7.5cm.upper from the ground                       18.21                19.04                  1.41                         21.21 
SE(d)                                                                      0.51                   0.14                  0.02                           0.12 
CD(P=0.05 )                                                          1.02                   0.28                  0.04                           0.24 
Bio-fertilizers  
Control                                                                16.74                 17.23                  1.29                         20.32 
 Rizobium                                                            19.28                 19.34                  1.40                         21.44 
Rizobium+ P.S.B.                                                21.30                 21.37                  1.47                         22.02 
SE(d)                                                                      0.44                   0.12                  0.01                           0.11 
CD(P=0.05)                                                           0.88                   0.24                  0.03                           0.21 
Varieties 
Pusa Mascavi                                                     20.64                  20.85                 1.41                         21.83 
Kaveri Local                                                        17.58                  17.78                 1.37                         20.69 
SE(d)                                                                     0.36                    0.10                 0.01                            0.09 
CD(P=0.05)                                                          0.72                    0.19                 0.03                             0.17 
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RESULT AND DISCUSSION 

 

The results revealed that plant height, no. of 

leaves/plant, branches/plant, fresh wt./plant, dry 

wt./plant, crude protein%, crude protein yield, crude 

fiber%, crude fat% and green fodder yield were 

significantly influenced by different cuttings, bio 

fertilizers, and variety. The cutting 5.5cm.upper from 

the ground (C3) was significantly superior then 

cutting 3.5cm.upper from the ground (C2), Cutting 

7.5cm.upper from the ground (C4), Cutting 

1.5cm.upper from the ground (C1) in trams of all 

growth, quality parameters and yield of berseem. The 

same findings also reported by Kumar and 

Verma(2003), Lannuci(2004). The bio fertilizers 

treatments B3 (Rizobium+ P.S.B) significant take 

over the B2  (Rizobium) and B1(Control).  Rizobium+ 

P.S.B treatment increased the availability of 

phosphorus and nitrogen fixation therefore, better 

soil environment and ultimately the higher  plant 

height, no. of leaves/plant, branches/plant, fresh 

wt./plant, dry wt./plant, crude protein%, crude 

protein yield, crude fiber%, crude fat% and green 

fodder yield. These findings corroborate the results 

of Agarwal and Ahmad (2010). The variety V1  

(Mascavi Pusa) was also  higher than V2 ( Bharat 

Kaveri Local) all the growth, quality characters and 

green fodder yield due to genetic features of the 

plants of this variety.(Lannucci2004). 

Results of present study be concluded that green 

fodder yield of was the highest in cutting of berseem 

5.5cm upper from the ground. The rhizobium +PSB 

increased yield of berseem and variety Mascavi Pusa 

gives significantly more yield then local variety.  
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