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Abstract : The mango (Mangifera indica L.) is a juicy stone fruit (drupe) and also one of the most important climacteric 

tropical fruits in the world. Numerous phytochemicals are present in mango peel and pulp, such as triterpene, lupeol which is 

under basic research for its potential biological effects. Present investigation about “Quantification of lupeol in selected juicy 

cultivars of mango (Mangifera indica L.) Popularly grown in Telangana region” quantified by High performance Liquid 

Chromatography (HPLC) method. Experiment was designated with two factorial completely randomized design and 

executed with the objectives of estimation of lupeol in selected juicy varieties and estimation of lupeol in selected juicy 

varieties during storage at ambient conditions. Among the varieties significantly chinnarasam recorded highest amount of 

lupeol (67.24±8.77 µg/100g). While lowest amount of lupeol was recorded in Pandurivari Mamidi (8.45±0.10 µg/100g). 

Among the storage days significantly highest amount of lupeol was recorded in 4th day of storage (38.63±15.93 µg/100g). 

While 8th and 12th day of storage were similar amount of lupeol content 29.73±5.93 µg/100g 29.53±5.94 µg/100g 

respectively. Luepeol content varies among the cultivars and storage days. Showed maximum amount of lupeol content at its 

4th day of storage. 

 

Keywords: HPLC (High performance Liquid Chromatography), Juicy cultivars, Luepol, Mango, Triterpene 

 

INTRODUCTION 

 

he mango (Mangifera indica L.) is a juicy stone 

fruit (drupe) and also one of the most important 

climacteric tropical fruits in the world. It belongs to 

the family Anacardiaceae (2n=40). Mangoes 

are native to South Asia  (Morton and Julia Frances, 

1987; Kostermans A.J.H.G and Bompard, J.M,
 

1993). Mango is the choicest fruit among all fruits 

and also has great potential for export. The principal 

mango producing states are Uttar Pradesh, 

Karnataka, Andhra Pradesh, Telangana, Bihar, West 

Bengal and Gujarat. 

Fresh mango contains a variety of nutrients but 

only vitamin C and folate are in significant amounts 

of the Daily Value as 44% and 11%, respectively
 

(Nutrient profile for mango from USDA SR-21). 

Numerous phytochemicals are present in mango 

peel and pulp, such as the triterpene, lupeol which is 

under basic research for its potential biological 

effects. (Chaturvedi et al., 2008). 

Mango peel pigments under study 

include carotenoids, such as the provitamin A 

compound, beta-carotene, lutein and alpha-carotene 

(Berardini et al., 2005; Gouado et al. 2007) 

 and polyphenols, such as quercetin,  kaempferol,  

gallic acid, caffeic acid, catechins and tannins 

(Mahattanatawee, 2006; Singh, U.P. 2004). Lupeol is 

a pharmacologically active triterpenoid. It has several 

potential medicinal properties. Lupeol contains 30 

carbon and its molecular weight is 426.7174 g/mol, 

melting point 215-216◦C. It is found in all 

vegetables, fruits and medicinal plants. Lupeol has a 

complex pharmacology, display anti protozoal, anti-

microbial, anti-inflammatory, antitumor and chemo 

preventive properties. (Rahman and Saleem, 2011). 

Lupeol has a potential to act as anti-inflammatory, 

anti-microbial, anti protozoal, antiproliferative, anti-

invasive, anti angiogenic and cholesterol lowering 

agent. The scientists attribute the anti-carcinogenic 

property of mango to a chemical compound called 

"lupeol" found in the fruit. (Yogeshwar Shukla, 

1988). 

Based on the strength of germplasm available at fruit 

research station (FRS), Sangareddy, an experiment 

has been planned to estimate lupeol levels in 3 juicy 

cultivars viz. Navaneetham, Chinnarasam, 

Pandurivari Mamidi by using HPLC (1260) with 

reverse phase C-18 column, by using methanol : 

acetonitrile (30:70%) solvent as mobile phase and 

C18 column as stationary phase and DAD (Diode 

Array Detector) at 210 nm, flow rate of 1ml/1min at 

MFPI-Quality Control Laboratory, PJTSAU, 

Rajendranagar, Hyderabad, India. With the 

objectives of estimation of lupeol content in 3 juicy 

cultivars and estimation of lupeol in juicy cultivars 

during 3 storage days (4
th

, 8
th

 and 12
th

 day) at 

ambient conditions. An experiment was designed 

with two factorial completely randomized design and 

analysis was performed in triplicates of samples.  

 

METHODOLOGY 

 

Mango cultivars Navaneetham, Chinnarasam and 

Pandurivari Mamidi are commercially grown in 

Telangana state of India. Fruits were collected from 

T 
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the Fruit Research Station, Sangareddy, India. 

Cultivars were harvested at fully matured stage and 

subjected to ethylene treatment kept for storage at 

ambient conditions up to 12 days. 

Pharmaceutical grade lupeol was purchased from 

Sigma Aldrich (Mumbai, India) and all other 

solvents (Methanol and Acetonitrile) were used for 

estimation of lupeol are HPLC grade and purchased 

from Merck Ltd., Mumbai, India).  

Stock solution of 1 mg/ml of lupeol was prepared in 

methanol:acetonitrile (3:7 V/V). Six working 

solutions of respective compounds were prepared by 

dilution. 0.5 ppm, 1 ppm, 5 ppm, 10 ppm, 15 ppm 

and 20 ppm were prepared by the stock solution. 

Three juicy cultivars of mango fruits were subjected 

to pulp extraction and extracted pulp was kept for 

drying in solar drier for 45 days at 60°C. The 

extraction efficiency of target compound was 

optimized by using solvent mixture of methanol and 

acetonitrile (3:7 V/V) was selected to extract the 

lupeol content in pulp of mango (250 mg) powder. 

Mango pulp powder (250 mg) was extracted through 

10 ml of methanol:acetonitrile (3:7 V/V) and filtered 

through wattman No. 1 filter paper and vortex 5 min 

after this kept for overnight at room temperature. 

Next day solution was again subjected to vortex for 5 

min and finally filtered through 0.45 µm membrane 

filter and taken into small vials in HPLC for the 

quantification of lupeol content in pulp of mango. 

The lupeol content was estimated by HPLC method 

in dried mango powder samples were analysed at 

periodical intervals of 4
th

, 8
th

 and 12
th

 day of storage. 

Two fruits per cultivar, in duplicate, were manually 

separated into peel, pulp and seed kernel. Pulp was 

cut into small pieces and grounded into fine pulp 

dried in solar drier at 60°C for analysis. Mango 

samples were compared with the standard peak time 

in HPLC isocratic method. Finally lupeol (µg/100g) 

amount was calculated on the basis of following 

formula given by Anyakora et al. (2008). 

 

Standard peak area                                   Volume of dil X 100 

Sample Peak area         X Conc of Std       Injection Volume X Wt of sample 

Dil = dilution, Wt = weight, Conc = Concentration, Std = standard 

 

The design adopted was completely randomized 

design with 2 factors (storage days and varieties). All 

the analysis was performed in triplicate of samples 

and the results were presented as mean and standard 

deviation. Data was processed at the Computer 

Centre, Hyderabad, using (SAS version 9.1, 

Statistical Analysis System Institute, Inc. C). 

 

RESULT AND DISCUSSION 

 

The data pertaing to lupeol content in dried mango 

pulp of three mango cultivars (juicy cultivars) as 

influenced by the storage days at ambient conditions 

is presented in the table 1 and fig. 1 

It is indicated from the data that, as the storage days 

increased there was a significant decrease in lupeol 

levels from 4
th

 day to 12
th

 day of storage except 

Pandurivari Mamidi showed increased amount of 

lupeol from 4
th

 to 8
th
 day (8.20±0.03 to 8.71±0.10 

µg/100g). Among three juicy cultivars highest 

amount of lupeol was recorded in Chinnarasam 

(67.24±8.77 µg/100g) followed by Navaneetham 

(22.21±4.21 µg/100g), lowest was noticed in 

Pandurivari Mamidi (8.45±0.10 µg/100g). Among 

the storage days highest amount of lupeol was 

recorded on 4
th

 day of storage (38.63±15.93 

µg/100g) and lowest was recorded on 12
th

 day of 

storage (29.53±5.94 µg/100g). The interaction 

between 3 cultivars (juicy cultivars) and 3 storage 

days (4
th

, 8
th

 and 12
th

 day of storage) showed 

significant variation (table 3.1). Significantly highest 

amount of lupeol was noticed in Chinnarasam 

(102.33±0.02 µg/100g) on 4
th

 day of storage 

followed by same cultivar on 8
th

 and 12
th

 day of 

storage (49.72±0.01 µg/100g and 49.66±0.01 

µg/100g). While lowest was recorded in 

Navaneetham (5.37±0.01 µg/100g) on 4
th
 day of 

storage but on 8
th

 and 12
th

 day it was increased to 

30.76±0.01 µg/100g to 30.49±0.09 µg/100g. 

Few chromatograms are presented in fig. 2 to 4 

showing the lupeol content in samples of 3 mango 

cultivars. The results are in aggrement with Jyotshna 

et al. (2015) estimated mangiferin and lupeol content 

in 4 mango cultivars and reported that highest 

amount of lupeol was found in Dashehari (1082 

µg/100g) as compared to Bombay green (505 

µg/100g), Langra (167 µg/100g) and Chausa (65 

µg/100g) in pulp and peel during storage period. 

Similar study was reported by Saratha et al. (2011). 

 

CONCLUSION 

 

Mango juicy varieties (3 commercial/popular 

cultivars) were studied for lupeol content, positive 

results have been noticed regarding the lupeol 

content in the selected mango cultivars (juicy 

cultivars), however there was lot of variation among 

the culitvars and lupeol content ranged from 

8.45±0.10 µg/100g (Pandurivari Mamidi) to 

67.24±8.77  µg/100g (Chinnarasam). Among 

the storage days it varied from 29.53±5.94 µg/100g 

(on 12
th

 day) to 38.63±15.93 µg/100g (4
th

 day). As 

evident from the study promising levels of lupeol 

content (µg//100g) was noticed among the cultivars 

and there is lot of variation in the content level of 

lupeol among cultivars and storage days. 

Table 1. Lupeol content in dried mango powder (µg/100g) as influenced by storage days (4
th

, 8
th

 and 12
th

 day) at 

ambient conditions in 3 juicy mango cultivars. 
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  Varieties 

                                     Storage days 

4th day 8th day 12th day Mean 

  Navaneetham 5.37±0.01 30.76±0.01 30.49±0.09 22.21±4.21 

  Chinnarasam 102.33±0.02 49.72±0.01 49.66±0.01 67.24±8.77 

  Pandurivari Mamidi 8.20±0.03 8.71±0.10 8.44±0.04 8.45±0.10 

 38.63±15.93 29.73±5.93 29.53±5.94  

Factors SEm± CD at 5% 

Factors (A) 0.055 0.164 

Storage days (B) 0.055 0.164 

A x B 0.096 0.284 

Note: All the values are expressed as mean ± SD. Values with similar superscripts are statistically similar at 5% 

level. 

 

 
Figure 1. Lupeol content (µg/100g) in dried mango powder as influenced by storage days (4

th
, 8

th
 and 12

th
 day) 

at ambient conditions in 3 mango juicy cultivars. 
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Name 

 

Retention time Area Area % 

4
th

 day Chinnarasam 27.04 62486 100.00 

 

Figure 2. Chromatogram of lupeol in variety of mango Chinnarasam on 4
th

 day obtained by HPLC Agilent 1260 

 

 
Name 

 

Retention time Area Area % 

4
th

 day Pandurivari Mamidi 

 

28.23 5068 100.00 

  

Figure 3. Chromatogram of lupeol in variety of mango Pandurivari Mamidi on 4
th

 day obtained by HPLC 

Agilent 1260. 

 
 

Name 

 

Retention time Area Area % 

4
th

 day Navaneetham 

 

28.62    6620 100.00 

Figure 4. Chromatogram of lupeol in variety of mango Navaneetham on 4
th

 day obtained by HPLC Agilent 

1260. 
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Abstract: Cotton often referred as "White gold" or the “King of Fibres” enjoys a predominant position amongst all cash 

crops in India and is closely linked to human civilization itself. Bt cotton, a transgenic plant produces an insect controlling 

protein in Cry1A(c), the gene which has been derived from the naturally occurring bacterium, Bacillus thuringenesis subsp. 

kurstaki (B.t.k.). The cotton seed industry has emerged as an important component in the seed market basically due to its 

ability for development of hybrids and diversity of production. A multistage random sampling was adopted as appropriate 

sampling procedure for the study. The data on area under cotton in Karnataka was collected, which comprising of two 

northern districts of Karnataka namely Dharwad and Haveri. From each district 10 delears were selected for the study, 

Hence, a total of 20 dealers were selected to elicit information required for the study. Lorenz Coefficient of inequality for 

Dharwad district was slightly high (0.561) and for Haveri district was high (0.60) indicating Monopolistic competition in the 

both markets.  

 

Keywords: Bt cotton, Gini co-efficient ratio, Multistage random sampling, Lorenz Coefficient 

 

INTRODUCTION 

 

otton often referred as "White gold" or the “King 

of Fibres” enjoys a predominant position 

amongst all cash crops in India and is closely linked 

to human civilization itself. There are about 42 

species of the genus Gossypium out of these only 

four species, viz. Gossypium arboreum, Gossypium 

herbaceum, Gossypium hirsutum and Gossypium 

barbadense are cultivated and rest are wild. The 

G.hirsutum is also known as American cotton or 

upland cotton and G.barbadense is also referred to as 

Sea Island cotton or Egyptian cotton. The G.hirsutum 

is the predominant species, which alone contributes 

about 95 per cent to the global production, G. 

barbadense which contributes about 3 per cent to the 

global production, while G. arboreum and G. 

herbaceum account for about 2 per cent of global 

production.  

Bt cotton 
Bt cotton, a transgenic plant produces an insect 

controlling protein in Cry1A(c), the gene which has 

been derived from the naturally occurring bacterium, 

Bacillus thuringenesis subsp. kurstaki (B.t.k.). The 

cotton hybrids containing Bt gene produce its own 

toxin against bollworm attack thus significantly 

reducing chemical insecticide use and thereby 

providing a major benefit to cotton growers and the 

environment. 

Bt cotton contains the following three genes inserted 

via genetic engineering techniques. 

1. The Cry1Ac gene, which encodes for an 

insecticidal protein, Cry1Ac, derived from the 

common soil microbe Bacillus thuringiensis subsp. 

kurstaki (Bt.k.). 

2. The nptII gene, which encodes the selectable 

marker enzyme neomycin Phosphotransferase II 

(NPTII), was used to identify transformed cells 

that contained the Cry1Ac protein. It served no 

other purpose and has no pesticide properties. The 

nptII gene is derived from the prokaryotic 

transposon Tn5. 

3. The aad gene which encodes the bacterial 

selectable marker enzyme 3(9)-O- amino glycoside 

Adenyltransferase (AAD) allowed for the selection 

of bacteria containing the PV-GHBK04 plasmid on 

media containing Spectinomycin or streptomycin. 

The aad gene was isolated from transposon 

Tn7.NPTII and AAD proteins are used as a 

selectable marker and have no pesticidal activity 

and are not known to be toxic to any species. 

(www.geac.com). 

The Bt-gene has empowered such hybrids to express 

a particular protein that can kill bollworm larvae. 

Such gene(s) can be introduced into any desired 

cotton cultivars has been accomplished by Mahyco 

and subsequently by Rasi, Ankur, Nuziveedu and 

several other seed companies. Similarly, the other 

technology developers like JK Agri Genetics, Nath 

Seeds, Metahelix, etc. also have developed the gene 

indigenously or obtained from other sources and 

incorporated the gene(s) using the same 

methodology. 

Cotton Scenario in Karnataka 

In Karnataka cotton is grown in all the districts, the 

state is having the total area of 8.75 lakh ha produced 

16.94 lakh bales during the year 2013-14. Among all 

the districts, Haveri is the largest producing district 

in the state in terms of both area (97798 ha) and 

C 
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production (200975 bales) of cotton, followed by 

Dharwad (90497 ha and production 115002 bales), 

Haveri contributes 14.79 per cent of area and 11.85 

per cent of production and followed by Dharwad 

(13.68 per cent of area and 6.786 per cent of 

production) to the state. (Directorate of Economics 

and Statistics 2013 -14) 

Cotton seed Industry in Karnataka 

The cotton seed industry has emerged as an 

important component in the seed market basically 

due to its ability for development of hybrids and 

diversity of production. It becomes very important on 

the part of the seed producer to deliver good seeds at 

right time, at right place and required quantities for 

better performance of the company. To satisfy the 

continuous demand for cotton seeds by the farmers, 

several seed companies in the corporate sector are 

supplying seeds in the cotton growing region. Some 

of the important companies, Such as Kaveri seeds, 

Krishidhan Seeds, Machyo Seeds, Shri Ram Bioseed 

Genetics India, G. K. Seeds, Monsanto seeds, Ajeet 

seeds, Nuziveedu seeds, Rasi seeds, Prabhat seeds, 

Ankur seeds, Vikram seeds, Vibha seeds, etc. These 

seed companies supply seeds first to the distributors, 

who in turn employ the dealers through whom seeds 

reach the ultimate users i.e., the farmers. These 

dealers operate at the taluka level and they come in 

direct contact with the farmers. The marketing of 

seeds involves demand assessment, structure, shares, 

farmers brand acceptance, logistics, etc.  

 

METHODOLOGY 

 

A multistage random sampling was adopted as 

appropriate sampling procedure for the study. The 

data on area under cotton in Karnataka was collected, 

which comprising of two northern districts of 

Karnataka namely Dharwad and Haveri, these two 

districts were occupied highest area under cotton that 

contributed about 29 per cent of the total area under 

cotton during the study period. Hence, it was 

proposed to select these two districts for the study so 

as to investigate into the research problem. From 

each district two taluks were selected. These taluks 

were ranked in descending order in order of their 

area under cotton crop. It was decided to select two 

taluks in each of the district based on area of cotton 

seeds, hence, total of four taluks were selected. 

Kundagol and Navalgund taluks were selected in 

Dharwad district; and Haveri and Hirekerur Taluks 

were selected in Haveri district. It was also proposed 

to analyse the important component in the seed 

industry i.e., agriculture input supply agencies which 

formed nodal agencies from agriculture input 

marketing. Hence it was proposed to select 10 

dealers from each district. The dealers were selected 

on the basis of extent of purchase of cotton seeds by 

the farmers, by keeping in mind the relative 

importance of agencies/companies in the total 

volume of business, especially in cotton seed 

marketing. Hence, a total of 20 dealers were selected 

to elicit information required for the study.  

 

ANALYTICAL TECHNIQUES EMPLOYED 

Gini ratio analysis 
This analysis was carried out in order to know the 

market structure in the agricultural input marketing 

system by different agencies in cotton trade. This 

helps in exploiting precisely the extent of inequality 

in distribution of volume of business. The agencies 

were arranged in the ascending order of the volume 

of commodity transacted. The frequency distribution 

of different agencies and the actual volume of the 

business were worked out. The same method was 

followed by Timmanna, 2011.  

The coefficient of inequality is given by 

           n       (Xi –X i-1) (Yi+ Y i-1) 

L= 1- ∑ ——————————— 

         i = 1                10,000 

Where, 

L =  The coefficient of inequality 

Xi = Cumulative percentage of number of firms upto 

and including i
th

 class 

Yi = Cumulative percentage of quantity handled by 

firms upto and including i
th

 class 

n = Number of firms or size groups and  

i  = Takes value 1,2,3, n size groups 

L = 1, indicating perfect inequality in the distribution 

X i-1 = Cumulative percentage of number of firms 

upto and including (i-1)
th 

Y i-1  = Cumulative percentage of quantity handled by 

firms upto and including (i-1)
th

  

 

RESULT AND DISCUSSION 

 

Distribution of hybrid cotton seed dealers in 

Dharwad district  

Results in Table 1 showed that, the concentration of 

hybrid cotton seed dealers in Dharwad district. From 

the study, it is found that nearly 20 per cent of the 

dealers handled around 2.32 per cent of sales and 

percentage of sales handled by every percentage of 

the firms is 0.116 per cent in category I. Whereas, 10 

per cent of the firms/dealers handled around 1.93 per 

cent of sales and percentage of sales handled by 

every percentage of the firms is 0.193 per cent in 

category II. In case of category VI about 20.24 per 

cent of the firms/dealers handled around 24.5 per 

cent of sales and percentage of sales handled by 

every percentage of the firms is 1.012 per cent. Thus 

indicated 50 per cent of the firms in the market had 

sales performance up to VI category. In case of 

category VIII about 30 per cent of the firms/dealers 

handled around 41.77 per cent of sales and 

percentage of sales handled by every percentage of 

the firms are 1.392 per cent. In case of category IX 

about 10 per cent of the firms/dealers handled around 

15.66 per cent of sales and percentage of sales 

handled by every percentage of the firms are 1.566 

per cent. In case of category X about 10 per cent of 
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the firms/dealers handled around 18.08 per cent of 

sales and percentage of sales handled by every 

percentage of the firms is 1.808 per cent. Here we 

can say that in category X 10 per cent of the firms 

will sale 18.08 per cent and this category of the firms 

will sale highest per cent of sales. Thus it can be 

concluded that, in case of  category X 10 per cent of 

the firms will sale 18.08 per cent and this category of 

the firms will sale highest per cent of sales. Lorenz 

Coefficient of inequality for Dharwad district was 

slightly high (0.561) indicating Monopolistic 

competition in the market. Fig.1 depicts the extent of 

concentration in Dharwad diagrammatically. 

Distribution of hybrid cotton seed dealers in 

Haveri district  

Results in the Table 2 shows the concentration of 

hybrid cotton seed dealers in Haveri district. From 

the study it is found that nearly 20 per cent of the 

dealers handled around 4.78 per cent of sales and 

percentage of sales handled by every percentage of 

the firms is 0.239per cent in case of category I. 

Whereas, 10 per cent of the firms/dealers handled 

around 3.51 per cent of sales and percentage of sales 

handled by every percentage of the firms is 0.351per 

cent in category II. In case of category III about 30 

per cent of the firms/dealers handled around 24.08 

per cent of sales and percentage of sales handled by 

every percentage of the firms are 0.802 per cent. In 

case of category IV about 20 per cent of the 

firms/dealers handled around 20.89 per cent of sales 

and percentage of sales handled by every percentage 

of the firms is 1.044 per cent. In case of category VII 

about 10 per cent of the firms/dealers handled around 

20.95 per cent of sales and percentage of sales 

handled by every percentage of the firms are 2.09 per 

cent. In case of category IX about 10 per cent of the 

firms/dealers handled around 25.79 per cent of sales 

and percentage of sales handled by every percentage 

of the firms is 2.579 per cent. Here we can say that in 

category IX, 10 per cent of the firms will sale 25.79 

per cent and this category of the firms will sale 

highest per cent of sales in the market. Lorenz 

Coefficient of inequality for Haveri district was high 

(0.60) indicating monopolistic competition in the 

market. Fig.2 depicts the extent of concentration in 

Haveri diagrammatically. 

From the above discussion, it is clear that, the values 

of Lorenz coefficient of inequality were fairly high 

for each of the two districts. As such the hybrid 

cotton seed dealers have monopolistic competition in 

the market in both the districts. The similar findings 

were observed in case of Thimmanna (2007). 

  

Table 1. Size wise distribution of dealers for hybrid cotton seed in Dharwad District during  
 

Category 

 

Size of Firm       

( Kgs) 

Percentage of            

firms 

Percentage of 

sales 

Cumulative 

percentage of 

firms 

Cumulative 

percentage of 

sales 

Percentage of sales 

handled by every 

percentage of the 

firms 

I  Upto-1000 20 2.32 20 2.32 0.116 

II 1000 - 2000 10 1.93 30 4.26 0.193 

III 2000-3000 0 0 30 4.26 0 

IV 3000-4000 0 0 30 4.26 0 

V 4000-5000 0 0 30 4.26 0 

VI 5000 – 6000 20 20.24 50 24.5 1.012 

VII  6000-7000 0 0 50 24.5 0 

VIII 7000 -8000 30 41.77 80 66.26 1.392 

IX 8000 - 9000 10 15.66 90 81.92 1.566 

X 9000 - 10000 10 18.08 100 100 1.808 

 Gini coefficient  = 0.5614  

 

Table 2. Size wise  distribution of dealers for hybrid cotton seed in Haveri District during  
 

Category 

 

Size of Firm 

(Kgs) 

Percentage 

of            

firms 

Percentage of 

sales 

Cumulative 

percentage of 

firms 

Cumulative 

percentage of 

sales 

Percentage of 

sales handled by 

every percentage 

of the firms 

I  Upto-1000 20 4.78 20 4.78 0.239 

II 1000 - 2000 10 3.51 30 8.3 0.351 

III 2000-3000 30 24.08 60 32.37 0.802 

IV 3000-4000 20 20.89 80 53.26 1.044 

V 4000-5000 0 0 80 53.26 0 

VI 5000 – 6000 0 0 80 53.26 0 
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VII  6000-7000 10 20.95 90 74.21 2.09 

VIII 7000 -8000 0 0 90 74.21 0 

IX 8000 - 9000 10 25.79 100 100 2.579 

X 9000 - 10000 0 0 100 100 0 

 Gini coefficient  = 0.6042  

 

 
Fig. 1: Lorenz curve for Hybrid cotton seed dealers in Dharwad District  

 

 
Fig. 2: Lorenz curve for Hybrid cotton seed dealers in Haveri District 

 

CONCLUSION 

 

India has largest area under cotton cultivation 

accounting for 34 per cent of world cotton area 

(2013-14). And it is the First largest cotton producing 

country in the world, accounting for about 27.30 per 

cent to the world production (2015-16). The 

cumulative percentage of dealers in Bt cotton in the 

sample district and this cumulative percentage of 

quantity’s handled by these agencies in the study 

area. Gini coefficient was observed to be 0.56; the 

market concentration was slightly high in Dharwad 

district. Gini coefficient was observed to be 0.60; the 

market concentration was high in haveri district. In 

Dharwad district, the dealers belonging to category X 

10 per cent of the firms will sale 18.08 per cent and 
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this category of the firms will sale highest per cent of 

sales in the district. In Haveri district, the dealers 

belonging to category IX, 10 per cent of the firms 

will sale 25.79 per cent and this category of the firms 

will sale highest per cent of sales in the district. 

There is a Monopolistic competition in the market.  

Here in both the districts i.e., Dharwad and Haveri, 

category X and category IX these both category of 

firms will sale highest percent of sales in the market. 
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Abstract: Mitotic and meiotic chromosome studies are performed in two cultivars namely TNP(D)92 and NP(D)95 of 

Coriandrumsativum L. (Apiaceae) with an objective of proper cataloguing of the germplasm under study from the 

cytogentical perspectives for better exploration in crop improvement. Karyomorphological details and meiotic chromosome 

configurations (2n=22) are discussed. 

 

Keywords: Mitotic, Meiotic, Chromosome, Coriandrum sativum 

 

INTRODUCTION 
 

oriandrumsativum L. belonging to the family 

Apiaceae is a spice yielding plant of commerce 

(leaf of the plant species is used as vegetables) with 

immense therapeutic uses, specifically for diabetic 

treatments (Msaadaet al. 2007, Rajeshwari and 

Andallu 2011). The species is grown in few states 

(Andhra Pradesh, Rajasthan, Tamil Nadu) of India 

and needs to be under sustainable cultivation as it is 

considered to be a major spice (Pruthi 1988). As 

several cultivars are grown in different states of 

India, it is necessary to catalogue the existing 

germplasms under study for proper exploration. The 

present article reports on the karyomorphology and 

meiotic chromosome configurations of two cultivars 

[TNP(D)92 and NP(D)95] of C. sativum with an 

objective of collecting cytogenetical information for 

efficient breeding and indexing of the germplasms. 

 

MATERIAL AND METHOD 

 

Germplasm 

Seeds of two cultivated varieties namely TNP(D)92 

and NP(D)95 of Coriandrumsativum obtained from ‘ 

Globe Nursery’, Kolkata, were used in the present 

investigation. The varieties were released from 

ICAR, New Delhi (vide Singh and Singh 1996). 

NP(D)95 is the local cultivated variety (Nadia district 

of West Bengal) and also being cultivated in other 

states of India; while, TNP(D)92 commonly known 

as Punjab variety is extensively grown in different 

parts of India. 

Karyotype analysis 

The somatic chromosomes were studied from 

temporary squash preparations of root tips. Well 

scattered metaphase plates were obtained by pre-

treatingthe germinating roots with saturated para-

dichlorobenzene and aesculin mixture for 4h at 16˚C 

followed by overnight fixation (1:3 v/v acetic 

alcohol). The root tips were hydrolyzed in 1N HCl at 

58-60˚C for 8-10 mins following gentle warming 

over a spirit lamp. The chromosomes staining were 

made in 2% aceto-orcein solution and after staining 

the root tips were squashed in 45% acetic acid. 

Karyomorphology of metaphase chromosome was 

analyzed considering the following parameters:(i) 

mean length of individual chromosome measured in 

µm, (ii) relative length of each chromosome 

represented as per cent length of longest 

chromosome, (iii) form per cent (F%) for each 

chromosome length (Hirahara and Tatuno 1967), (iv) 

total form per cent (TF%) represented  as the total 

length of short arms as per cent of total length of 

chromosome complement (Huziwara 1962), (v) S per 

cent representing relative length of the smallest 

chromosomes divided by relative length of largest 

chromosome × 100 and (vi) total haploid chromatin 

length measured in µm. Data for karyotype analysis 

was computed from 4 camera lucida drawings which 

were drawn at the magnification of × 1500. Idiogram 

was constructed from karyotype analysis. 

Meiosis 
The meiotic observations from control varieties were 

made from fixed (acetic alcohol 1:3, 6a.m.-7a.m.) 

floral buds and anther squash preparations were 

made from those buds in 1% aceto-carmine solution. 

The differences in meiotic behaviour between the 

varieties were assesed by χ
2
 test of heterogeneity. 

Pollen fertility in control varieties was assessed by 

staining pollen grains in 1% aceto-carmine. 

 

RESULT AND DISCUSSION 
 

Karyomorphological data are represented in Tables 1 

and 2. Karyotype (Fig. 1a-c and 2 a-c) reveals 5 

morphological distinct chromosome types (cultivar 

TNP(D)92: 4Aac
sc 

+ 2Bac
sc

+ 6C sac+ 8D sm+2Em; 

NP(D)95: 10Aac+ 2Bac
sc

+ 6C sac+ 8Dsm
sc

+ 2Em). The 

karyotypes show prevalence of acrocentric and sub 

acrocentric [TNP(D)92: 6 pairs acro and 4 pairs 

subacro; NP(D)95: 6 pairs acro and 3 pairs subacro] 

chromosomes in the cultivars.TNP(D)92 possesses 1 

pair of submedian chromosome; while, NP(D)95 is 

C 
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with a median pair in the complement. Secondary 

constrictions are noted in three and two pairs in 

TNP(D)92 and NP(D)95 respectively. Chromosome 

length in TNP(D)92 ranges from 5.47µm to 3.28 µm 

and that in NP(D)95 from 5.80 µm to 4.04 µm. F% is 

variable in the chromosome complement of both the 

cultivars (TNP(D)92: 14.20 to 37.80; NP(D)95: 9.83 

to 43.56). Relative length varies from 100.0% to 

59.96% in TNP(D)92 and 100.0% to 69.66% in 

NP(D)95. TF% [TNP(D)92: 20.27; NP(D)95: 21.50] 

and S% [TNP(D)92: 41.68; NP(D)95: 35.86] are also 

determined. TF% suggests that the karyotypes are 

asymmetric in nature. 

Distinct karyotype variations are documented in 

different cultivars of C. sativum. Baijal and Kaul 

(1973) classify 11 chromosome pairs of C. sativum 

into 7 types possessing 3 pairs of satellites. Hore 

(1977) described karyotype comprising of 4-6 

chromosome types (A to F) in different varieties of 

coriander according to their length, centromeric 

position and existence of secondary constrictions. 

Subramanian (1986) reported 4 types in C. sativum; 

while, Das and Mallick (1989) demonstrated a new 

karyotype with 7 chromosome types. Pramanik et al. 

(2017) documents 4 morphologically distinct 

chromosome types in the species with 1 pair of 

secondary constriction. In the present investigation, 

both the cultivars show a gross similarity in 

morphology but differ in respect to the number of 

chromosomes with secondary constrictions, 

morphology of the chromosome and total haploid 

chromatin length. Das and Mallick (1989) opined 

that structural changes of the chromosomes as well 

as variations of repetitive DNA sequences played 

significant role in karyotype alterations in different 

germplasms of coriander. 

Meiotic analyses reveal 11II (2n=22) in all meiocytes 

at diplotene-diakinesis and metaphase I (MI) of 

TNP(D)92 and NP(D)95. Bivalents (Fig. 3 a – d) 

configurations (ring and rods) and chiasma per 

nucleus are random (p>0.05) between the cultivars at 

diplotene (Table 3). At MI the cultivars form 11II 

only with equal (11/11) segregation of chromosomes 

at AI. Pollen grain fertility is found 87.50% in 

TNP(D)92 and 85.50% in NP(D)95.  The 

chromosome number in the cultivars is in accordance 

with the earlier reports (Baijal and Kaul 1973, 

Sengupta 2001, Pramanik et al. 2017). Baijal and 

Kaul (1973) opined that the chromosome number 

n=11 in the species is the consequence of 

chromosome elimination mechanism as was 

suggested earlier by Darlington (1937). Regular 

bivalent formation and absence of any structural 

alteration in the studied cultivars of C. sativum 

possibly indicates homozygosity for different 

translocation. Such phenomenon may be significant 

in bringing about cytological variation within the 

cultivars.
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Table 1. Karyotypic details of CoriandrumsativumvarTNP(D)92. 
Chromosome 

types 

Somatic 

chromosome 

Pair 

Chromosome length (µm) Arm 

ratio 

LA/SA 

Relative 

length 

(%) 

F 

(%) 

Nature of 

primary 

constriction 
Long 

arm 
(LA) 

Short 

arm 
(SA) 

Secondary 

constriction 
 

 

Total 

A A1A1 3.80 0.86 0.81 5.47 1.00:4.42 100.0 15.72 acrocentric 

A A2A2 2.33 0.67 0.62 3.62 1.00:3.48 66.18 18.51 acrocentric 

B BB 2.95 0.76 0.38 4.09 1.00:3.88 74.77 18.59 acrocentric 

C C1C1 3.04 0.67  3.71 1.00:4.54 67.82 18.06 acrocentric 

C C2C2 3.14 0.52  3.66 1.00:6.04 66.91 14.20 acrocentric 

C C3C3 2.99 0.62  3.61 1.00:4.82 66.00 17.17 acrocentric 

D D1D1 2.66 0.76  3.42 1.00:3.50 62.52 22.22 Sub- 

acrocentric 

D D2D2 2.33 0.71  3.04 1.00:3.28 55.58 23.36 Sub-

acrocentric 

D D3D3 2.28 0.57  2.85 1.00:4.00 52.10 20.00 Sub-

acrocentric 

D D4D4 1.71 0.57  2.28 1.00:3.00 41.68 25.00 Sub- 

acrocentric 

E EE 2.04 1.24  3.28 1.00:1.65 59.96 37.80 Sub- 
metacentric 

Total karyotype formula: 4Aac
sc 

+ 2Bac
sc

+ 6C sac+ 8D sm+2Em; TF%= 20.27; S%= 41.68 

 

Table 2. Karyotypic details of CoriandrumsativumvarNP(D)95. 
Chromosome 

types 

Somatic 

chromosome 
Pair 

Chromosome length (µm) Arm 

ratio 
LA/SA 

Relative 

length 
(%) 

F 

(%) 

Nature of 

primary 
constriction 

Long 
arm 

(LA) 

Short 
arm 

(SA) 

Secondary  
constriction 

 

 

Total 

A A1A1 5.23 0.57  5.80 1.00:9.18 100.0 9.83 acrocentric 

A A2A2 3.75 0.62  4.37 1.00:6.05 75.34 14.19 acrocentric 

A A3A3 3.66 0.62  4.28 1.00:5.90 73.79 14.49 acrocentric 

A A4A4 3.28 0.81  4.09 1.00:4.05 70.52 19.80 acrocentric 

A A5A5 2.99 0.57  3.56 1.00:5.25 61.38 16.01 acrocentric 

B BB 4.13 0.76 0.38 5.27 1.00:5.43 90.86 14.42 acrocentric 

C C1C1 3.33 1.19  4.52 1.00:2.80 77.93 26.33 Sub-acrocentric 

C C2C2 2.85 0.95  3.80 1.00:3.00 65.52 25.00 Sub-acrocentric 

C C3C3 2.38 0.86  3.24 1.00:2.65 55.86 26.54 Sub-acrocentric 

D DD 2.14 1.47 0.76 4.37 1.00:1.46 75.34 33.64 Sub-median 

E EE 2.28 1.76  4.04 1.00:1.30 69.66 43.56 median 

Total karyotype formula: 10Aac+ 2Bac
sc

+ 6C sac+ 8Dsm
sc

+ 2Em; TF%= 21.50; S%= 35.86 
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Table 3. Chromosome configurations at diplotene-diakinesis of two varieties of coriander 
Plant 

types 

Total no. 

of PMC 
analysed 

at 

diplotene 

Bivalent configuration/cell Mean 

chiasma/ 
nucleus 

Chromosome 

associations(%) 

Mean chromosome/ 

cell 

Ring Rod 11II 10II+2I II I 

Mean SE Mean SE 

NP(D)95 110 2.69 0.1 8.24 0.1 13.6±0.1 93.6 6.4 10.93 0.12 

TNP(D)92 126 2.72 0.1 8.20 0.1 13.5±0.1 92.9 7.1 10.92 0.14 

Χ2 value at 1 df 0.01  0.07  0.09   0.01 0.17 

P value of 

Χ2 test of heterogeneity 

0.90  <0.80  <0.80   0.90 <0.90 

 

CONCLUSION 
 

The cytogenetical data obtained from mitotic and 

meiotic chromosome analyses of two cultivars of C. 

sativum may be helpful for cytological indexing of 

coriander germplasm. Such indexing of germplasms 

and their conservation can be significant and may 

serve as genetic resource for further exploration in 

crop improvement.  
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Abstract: The present investigation was conducted at Shaheed Gundadhoor College of Agriculture and Research Station, 

Jagdalpur, Chhattisgarh during kharif- rabi, 2015–16 to saw the effect of different abiotic factor on major insect pests of 

tamarind. Three species of different insect pests viz. fruit borer, mealy bug, scale insect was recorded as a major pests. 

Maximum fruit borer infestation of 19.91 infested pods / unit area was recorded during second week of October. Peak 

population of mealy bugs was recorded during second week of October with 29.58 nymphs and adults / unit area. Two peaks 

of scale insects were observed, first in the fourth week of September followed by second week of November with 28.83 and 

29.95 scale insects / unit area. Morning relative humidity around 95 per cent and evening relative humidity around 60 per 

cent were found congenial for the fruit borer multiplication on tamarind. Mealy bug and scale insects were also significantly 

positively influence with morning relative humidity.  

 

Keywords: Abiotic factor, Insect pests, Population dynamics, Peak population, Tamarind 

 

INTRODUCTION 

 

amarind (Tamarindus indica L.) is an important 

tree of semi arid tropical  conditions. Tamarind 

belongs to dicotyledonous family leguminaceae sub 

family caesalpiniaceae which has multipurpose use.  

Every part of the plant is used for different purpose. 

The fruit pulp, sweetish in taste, is used for serving 

curries, chutneys, sauces and soups because of its anti 

scorbic properties, pulp is used by sailers in place of 

lime or lemon. Tamarind kernel powder (TKP) is 

used as a sizing material in textile and leather 

industries. (Anon., 2013a). 

In India, the tree is found abundantly in Chhattisgarh, 

Madhya Pradesh, Telangana, parts of Maharashtra, 

Tamil Nadu, Orissa, Bihar and Bengal.  

The Bastar Division joins boundaries with states of 

Orissa, Andhra Pradesh,Maharastra and Dhamtari, 

Rajnandgaon and Durg districts of Chhattisgarh. 

Bastar division is southern part of Chhattisgarh spread 

over 39114.00 sq. k.m. divided into 32 revenue 

blocks. Most of the area (852953.00 ha) is covered by 

forest. (Anon., 2013b). 

The annual harvest of tamarind from Chhattisgarh is 

about 15000 tonnes, which values about Rs. 4.5 

crores, is harvested from Bastar region alone and 

constitutes one of the major components of tribal 

economy (Anon., 1994). Marothia and Gauraha (1992) 

studied the marketing mechanisms of minor forest 

produce (MFPs) in Raipur district, Madhya Pradesh, 

India. They reported that 80 per cent of villagers were 

engaged in collection of MFPs including tamarind 

and earned their livelihood by consuming and 

marketing these products. Salim et al. (1998) reported 

that the fruit borers cause serious damage to the 

mature fruits causing losses to marketable yield.   

Among various factors responsible for low yield, 

losses due to insect-pests attack are of prime 

importance. Tamarind tree is attacked by more than 

40 species of insect pests, although only few of them 

are economic importance (Joseph and Oommen, 1960).  

There is paucity of information in the dynamic of 

insect pests of tamarind. Therefore, this information 

will help in designing a successful pest management 

strategy in Tamarind. The effects of different 

meteorological factors on the insect pests population 

in tamarind were studied in the prevailing agro 

climatic condition of Jagdalpur. 

 

MATERIAL AND METHOD 

 

For the field study two blocks of Bastar district 

namely Jagdalpur and Tokapal were selected. In each 

blocks, five villages were selected where, eight trees 

per village were tagged randomly. For the present 

investigation, area of one square meter and one square 

feet (30 cm2) was marked in all four directions (N, S, 

E and W) in each selected tree. Fortnightly 

observation on insect pests population were observed 

on randomly selected trees during the cropping season 

i.e. July to March. Fruit borer infestation was recorded 

fortnightly from one square meter (100 cm
2
) area in 

all directions of selected trees randomly on the basis 

of total number of fruits and number of fruit borer 

infested fruits.  Insect pests population was subjected 

to simple correlation (r) where insect population was 

as dependent factor and weather parameters, such as 

temperature, humidity and rainfall as independent 

factors. The meteorological data were obtained from 

the observatory of SGCARS, Jagdalpur. For the ease 

of analysis and findings, meteorological data were 

also pooled out at weekly interval. The data on 

infestation of various insect pests were correlated with 

prevailing abiotic factors viz, temperature, relative 

T 

RESEARCH ARTICLE 

mailto:akhilesh.ento17@gmail.com


876 AKHILESH KUMAR, A.K. GUPTA AND MANOJ KUMAR PAINKRA 

humidity, sunshine hours and wind velocity. The 

correlation study was worked out by using formula as 

given below: 

 

r  =     Σ𝑋𝑌 – 𝑛𝑥𝑦                          
      √Σ𝑋2−𝑛𝑋2 x Σ𝑌2−𝑛𝑌2 

Where,  

X = Mean of first factor  

Y = Mean of second factor  

n = Total no. of observations  

r = Correlation coefficient  

After correlating significant and non-significant 

findings, t-test value n-2 degrees of freedom were 

calculated on the following formula:  

 

t = √𝑛−2𝑟 ~ t with (N – 2) d  

                 f√1−r2 

 

RESULT AND DISCUSSION 

 

Seasonal incidence of major insect pests and effect of 

various weather parameters on their population 

fluctuation were observed during kharif- rabi, 2015 -

16.During the period of observation, fortnightly 

fluctuation of maximum and minimum temperatures 

ranged from 27.97 
0

C to 34.64 
0

C and 8.80 
0

C to 

24.70 
0

C, respectively. Similarly, the morning and 

evening relative humidity ranged from 86.14 to 95.86 

and 25.14 to 74.0 per cent, respectively. Rainfall 

during the observation varied from 1.70 to 144.1 mm. 

The sunshine hours ranged from 1.8 lux and 7.60 lux..  

Fruit borer, Cryptophelebia ombrodelta  
Fruit borer made its first appearance on tamarind 

during second week of July with 1.97 fruit borer 

larvae / unit area, which was associated with 

maximum and minimum temperatures of 30.2 
0

C and 

24.7 
0

C and morning and evening relative humidity of 

90.00 and 70.57 per cent, respectively with the 

rainfall of 87.50 mm. The insect gradually increased 

its density and exhibits peak activity in the second 

week of October with 19.91 fruit borer larvae / unit 

area. It was associated with 31.73 
0

C and 22.81 
0

C 

maximum and minimum temperatures, 94.71 and 

55.00 per cent morning and evening relative 

humidity, respectively with the association of no 

rainfall. The fruit borer population consistently 

declined up to 1.88 fruit borer larvae / unit area in the 

second week of March.  

Fruit borer population was highly significantly 

positively correlated with Morning relative humidity 

with the correlation coefficient values (r) of 0.717. 

While the maximum temperature was non significant, 

which negatively influenced the population of fruit 

borer. The present finding are in conformity with the 

finding of Patel (2015) at Jagdalpur who also reported 

that fruit borer population was significantly positively 

correlated with morning relative humidity.(Table 1)   

Regression equation for relative humidity (morning) 

was  

y = a - bx  

y = Dependent variable / fruit borer  

a = Constant  

x = Independent variable / relative humidity (morning) 

y = 1.6257x-140.12 

R² = 0.552 

To observe the effect of morning relative humidity on 

the population of tamarind fruit borer, correlation 

studies were carried out between morning relative 

humidity and fruit borer (Table 1 and Fig. 1), which 

revealed a significant positive relationship with r = 

0.717. From the result it was concluded that the morning 

relative humidity increases infestation of fruit borer. 

Based on the present investigation, morning relative 

humidity around 95 per cent was found congenial for 

the pest multiplication on tamarind.  

Mealy bug, Nipaecoccus viridis Newstead  
Mealy bug was first observed on tamarind in the 

second week of July with 0.55 mealy bug / unit area, 

which was associated with 30.20 
0

C and 24.70 
0

C 

maximum and minimum temperatures and 90.00 and 

70.57 per cent morning and evening relative humidity, 

respectively with the rainfall of 87.50 mm. It continued 

to damage the tree throughout the fruiting period and 

reached maximum population in the second week of 

October  with 29.58 mealy bug / unit area which was 

associated with 31.73 
0

C  and 22.81 
0
C maximum and 

minimum temperature followed by 94.71, 55.00 per cent 

morning and evening relative humidity, respectively 

with no rainfall. Mealy bug population was 

significantly positively correlated with the relative 

humidity (morning) and sunshine hours with the 

correlation coefficient values (r) of 0.787 and 0.510, 

respectively. Whereas, maximum temperature and 

rainfall were non significant negatively correlated 

with mealy bug population. (r = -0.136 and -0.006) 

Table 1 

Regression equation for relative humidity (morning) 

was y= a- bx 

y = Dependent value / mealy bug 

a = Constant  

x = Independent variable / relative humidity (morning) 

y = 2.879x – 253.2 

R
2 
= 0.619 

Regression equation for sunshine hours 

y = 2.963x – 2.253 

R
2 
= 0.260 

To observe the combined effect of morning relative 

humidity and sunshine hours on the population of 

mealy bug, multiple correlation studies were carried 

out between different weather parameter and mealy 

bug (Table 1 and Fig 2, 3), which revealed a positively 

significant relationship with R = 0.787 and 0.510. From 

the result it was concluded that the relative humidity 

(morning) and sunshine hours increased the infestation 

of mealy bug. 

The present findings are contradictory with the finding 

of Patel (2015) who reported that the mealy bug 

population was significantly negatively correlated with 

sunshine hours. Whereas in present studies it was 
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significant positive correlated. Similarly, Patel (2015) 

found that the rainfall positively influenced the fruit 

borer population. While in present investigation, Non 

significant negative relationship was recorded between 

them. 

Scale insect, Aonidiella orientalis Newst 

Scale insect was first seen on the tree in first week of 

July with 0.25 scale insects / unit area with the 

combination of 30.20 
0

C and 24.70 
0

C maximum and 

minimum temperatures and 90.00 and 70.57 per cent 

morning and evening relative humidity, respectively 

with the rainfall of 87.50 mm. The pest population 

was continuously fluctuated on the tree to greater or 

lesser extent throughout the observational period till 

the second week of March. Two peaks of 28.83 and 

29.95 scale insects / unit area were observed during 

fourth week of September and second week of 

November.  

The first peak was associated with 28.73 
0

C and 24.07 
0

C maximum and minimum temperatures and 94.14 

and 72.71 per cent morning and evening relative 

humidity, respectively with the association of 144.10 

mm rainfall. Similarly, second peak was associated 

with 28.96 
0

C and 20.06 
0

C maximum and minimum 

temperatures and 93.57 and 53.29 per cent morning 

and evening relative humidity, respectively with no 

rainfall.  The scale insect population was non-

significantly correlated with maximum temperature. 

While, it was highly significant positively correlated 

with morning relative humidity. The values of 

correlation coefficient (r) are shown in Table 1  

Regression equation for relative humidity (morning) 

was y = a-bx 

y = Dependent value / scale insect 

a = Constant  

x = Independent variable / relative humidity (morning) 

y = 3.192x – 281.7 

R
2 
= 0.637 

To observe the effect of morning relative humidity on 

the population of scale insect, correlation studies were 

carried out between morning relative humidity and 

scale insect, which revealed a significant positive 

relationship  with  r = 0.798. 

Patel (2015) reported significant positive correlation 

between scale insect and morning relative humidity 

which is similar to the present investigation. The 

present investigation may help in giving so many 

information about pest population and its correlation 

with favourable period as per the weather parameters 

are concerned, which help in planning the 

management strategies of various pests of tamarind in 

future.

 

Table 1. Effect of weather parameters on seasonal fluctuation of major insect pests on tamarind during kharif – 

rabi, 2015 - 16 

  

Mean population per plant 

 

Weather parameter 

              SMW               Date of Observation Fruit borer Mealy bug Scale insect  Temperature(0C) Rainfall Relative humidity (%) Sunshine hours 

  

( per 100cm²)  ( per 30cm²)  (per 30cm²)  Maximum Minimum (mms) Morning Evening      (lux) 

28 09/07/2015 1.97 0.55 0.25 30.16 24.70 87.50 90.00 70.57 1.81 

30 23/07/2015 3.25 1.09 0.59 29.56 24.66 23.00 87.14 67.43 1.90 

32 09/08/2015 4.14 1.53 0.67 29.26 24.04 56.80 91.00 74.00 2.41 

34 23/08/2015 9.61 1.83 1.56 30.51 24.30 34.60 89.29 70.43 3.87 

36 09/09/2015 13.92 17.64 16.03 31.29 24.13 21.20 93.71 61.57 4.91 

38 23/09/2015 18.08 26.53 28.83 28.73 24.07 144.10 94.14 72.71 2.34 

40 09/10/2015 19.91 29.58 25.83 31.73 22.81 0.00 94.71 55.00 7.49 

42 23/10/2015 17.23 25.75 26.08 32.03 19.99 0.00 95.14 37.43 7.60 

44 09/11/2015 18.12 22.73 29.95 28.96 20.06 0.00 93.57 53.29 5.79 

46 23/11/2015 15.62 19.95 21.69 28.79 15.81 0.00 95.14 42.00 5.34 

48 09/12/2015 13.23 18.57 20.97 30.01 16.77 0.00 93.57 48.86 5.44 

50 23/12/2015 9.89 17.68 19.36 30.97 16.39 0.00 95.86 46.43 6.52 

2 09/01/2016 6.76 8.12 8.31 28.96 8.96 0.00 91.14 25.14 4.67 

4 23/01/2016 5.23 5.42 6.74 27.97 8.80 0.00 94.14 31.29 5.87 

6 09/02/2016 3.39 4.00 5.58 31.44 13.61 0.00 90.57 32.14 5.36 

8 23/02/2016 2.72 2.75 2.17 34.64 16.69 0.00 86.14 29.00 5.14 

10 09/03/2016 1.88 2.01 0.00 34.27 17.71 1.70 91.43 29.71 5.86 

 

Seasonal mean 9.70 12.10 12.62 

      

 
Correlation coefficient (r) 

Fruit borer -0.230 0.215 0.033 0.717** 0.188 0.420 

 

Mealy bug -0.136 0.100 -0.006 0.787** 0.044 0.510* 

    

Scale insect -0.251 0.047 0.002 0.798** 0.045 0.470 

*Significant at 5% level of significance (Table value = 0.482 at 15 d.f.) ** Significant at 1% level of significance 

(Table value = 0.606 at 15 d.f.) 
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Fig. 1: Regression line showing relative humidity (morning) and fruit borer population 

 

 
Fig 2: Regression line showing Relative humidity (morning) and mealy bug population 

 

 
Fig 3: Regression line showing sunshine hours and mealy bug population 
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Fig 4: Regression line showing relative humidity (morning) and scale insect population 

 

CONCLUSION  

 

From present studies we can conclude that Morning 

relative humidity around 95 per cent and evening 

relative humidity around 60 per cent were found 

congenial for the fruit borer multiplication on tamarind. 

Mealy bug and scale insects were also significantly 

positively influence with morning relative humidity.  
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Abstract: Present communication deals with the study on the occurrence of mycorrhiza in mosses. Out of 34 moss taxa 

screened from diverse habitats in Jammu (J&K state), only one population of Encalypta vulgaris Hedw. collected from 

Kishtwar was found to be mycorrhizal. It seems to be the first report on the occurrence of mycorrhiza in moss rhizoids. 

 

Keywords: Encalypta, Moss, Mycorrhiza, Rhizoids 

 

INTRODUCTION 

 

ycorrhizae are defined as associations between 

fungal hyphae and organs of higher plants 

concerned with absorption of substances from the 

soil (Harley and Smith 1977). According to a 

definition proposed later by Brundrett (2002) 

mycorrhiza represents a symbiotic association 

essential for one or both partners, between a fungus 

and a root of a living plant that is primarily 

responsible for nutrient transfer. Bryophytes lack true 

roots but possess rhizoids that perform the function 

of absorption. Thus, the association between rhizoids 

and fungus can be legitimately referred to as 

mycorrhiza. 

Bryophytes being the first group of plants to exploit 

terrestrial habitats must have acquired a large number 

of morpho-anatomical and physiological 

modifications which enabled them to survive in 

changed environmental conditions. One of these 

adaptations it seems was development of symbiosis 

with fungi before evolution of true mycorrhiza. It is 

opined that fungi originally switched from 

gametophytes of liverworts to roots of sporophytes of 

tracheophytes (Redecker et al., 2000). 

Since glomeromycotean fungi (Redecker et al., 

2000) and liverworts (Groth-Malonck et al., 2004) 

are believed to have appeared during the same period 

about 476-432 million years ago, there is a strong 

possibility that symbiotic fungal associations of 

liverworts could be possible ancestors of 

mycorrhizae (Nebel et al., 2004). 

 

MATERIAL AND METHOD 

 

A total of 34 moss taxa were collected from different 

habitats such as rock surface, brick wall, moist soil 

etc. Mycorrhizal associations were studied after 

cleaning and staining of rhizoids and other parts of 

the gametophyte. Rhizoids were boiled in 0.05% 

KOH for 2-3 hrs and then stained in trypan blue for 

5-7 hrs. Stained rhizoids were mounted in glycerine 

and observed under microscope for presence of AM 

fungal hyphae, vesicles and arbuscules which were 

later photographed using NIKON ECLIPSE 400 

camera.  

 

RESULT AND DISCUSSION 

 

While two of the three bryophyte groups (liverworts 

and hornworts) are frequently known to form 

mycorrhizal associations (Rayner, 1927; Schubler et 

al., 2001; Russell and Bulman, 2005), mosses which 

form the largest living group of bryophytes are 

generally known to be non-mycorrhizal (Russell and  

Bulman, 2005; Read et al., 2000; Pocock and 

Duckett, 1985; Carafa et al., 2003). 

Preliminary studies undertaken by Verma (2009) on 

mycorrhizal associations among some bryophytes of 

Jammu region revealed that while out of  thirty one 

liverwort/hornwort taxa studied, rhizoids of eleven 

(35.4%) were mycorrhizal (Verma, 2011), there was 

a total absence of mycorrhiza in mosses (unpublished 

data, personal communication). 

There are, however, a few stray reports of occurrence 

of fungal associations in mosses. Fungal hyphae 

were reported for the first time by Peklo (1903) in 

the capsules of bugmoss  Buxbaumia. Subsequently, 

Dowding (1959) observed AM fungus Endogone 

fascicula to occur between leaves of mosses 

collected from Alberta swamps. In both these 

publications, however, fungal hyphae were recorded 

in organs other than rhizoids. Hyphae, vesicles and 

spores of Glomus epigaeum were observed by Parke 

and Linderman (1980) in Funaria hygrometrica only 

when it was grown along with asparagus. Rabatin 

(1980) also mentioned the presence of characteristic 

fine hyphae and spores of G. tenuis in leaf and stem 

tissues whereas rhizoids lacked any fungal 

penetration. 

Observations of Zhang and Guo (2007) are extremely 

interesting who screened 24 chinese mosses 

belonging to 16 families in China and found AM 

fungal structures (spores, vesicles, hyphal coils) in 21 

(87.5%) species. In this case also, these structures 

were observed only in stem and leaf tissues. Like the 

earlier workers, they also did not record any fungal 

structures associated with rhizoids. 
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Present communication seems to be the first report 

on the occurrence of mycorrhiza in moss rhizoids. 

During the present investigation, 34 moss taxa 

collected from diverse habitats between 1005 to 

1810m altitude in three districts of Jammu region 

(Kishtwar, Rajouri and Poonch) were screened for 

the presence of mycorrhizal associations (Table 1). 

Out of these, only one population of Encalypta 

vulgaris Hedw. collected from Parwajan, Kishtwar 

(J&K) at an altitude of 1493 m growing in 

association with Mannia foreaui was found to be 

mycorrhizal. Mycorrhizal frequency, however, was 

very low. Hyphal strand observed in rhizoids was 

slightly coiled. Vesicles and arbuscules were not 

observed. In the present case, hyphal strand was 

observed in rhizoids only while other parts of 

gametophyte lacked any fungal structures.

 

 
 

Fig. 1. W.M of the moss Encalypta vulgaris 

Fig. 2 & 3. W.M of rhizoids showing fungal hyphae. Note the presence of coiled hypha in Fig. b 
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Abstract: Wild Pomegranate (Punica granatum L.) is one of the oldest known edible fruits which originated in Iran and 

surrounding areas, and there from spread to other regions. P. granatum is a predominant member of family Punicaceae 

which comprises of only two species. The present study was aimed to document the genetic variability in wild crossed fruits 

of pomegranate in Himachal Pradesh On the basis of morphological and physicochemical characters, 22 crosses were 

obtained  after hybridization between screened parents in adjoining areas of the campus of Dr. Y.S. Parmar U.H.F. Nauni, 

Solan, H.P. in 2015-2016. Remarkable variability was observed amongst the genotypes for traits fruit length, diameter and 

TSS, reducing sugars, total sugar and non reducing sugar. On the basis of the performance, best genotypes will be selected 

for use in future pomegranate improvement programme. 

 

Keywords: Punica granatum L., Variation, Morphological, Physicochemical characters 

 

INTRODUCTION 

 

ild Pomegranate (Punica granatum L.), vern. 

Daru is one of the oldest known edible wild 

fruits and is capable of growing in different agro-

climatic conditions ranging from the tropical to sub-

tropical land (Levin, 2006). The fruit is commercially 

cultivated in Mediterranean region and in countries 

like Spain, Morocco, Egypt, Pakistan (Baluchistan), 

Afghanistan, Iraq, Iran, China, Japan, Russia and 

India. Of late, this crop is gaining popularity in arid 

and semi arid regions of India due to its wide 

adaptability, higher yield, drought hardiness and 

tolerance to salinity. In terms of farmer’s economy, 

pomegranate is next to grapes in its importance and 

is cultivated in the districts of Maharashtra, 

commercially (Kaulgud 2002). Pomegranate has a 

deep association with the culture of Mediterranean 

region and Near East where it is a flavoured delicacy 

and is an important dietary component and greatly 

appreciated for its medicinal properties (Ed Stover 

and Mecure 2007). Currently there is a greater 

interest in pomegranate juice due to its anti-oxidant 

activities and potential health benefits (Hess-pierce 

and Kadar 2003). 

Pomegranate plant can withstand frost (temperature 

up to -10 
0
C) and can grow up to an altitude of 1600 

meters above mean sea level (Rana and Dwivedi, 

1997). It thrives best under hot and dry summers 

with cool winters provided irrigation facilities are 

available. It is a hardy plant and can withstand 

considerable amount of drought, but does better 

when water is made available. Trees with best quality 

fruits are produced in areas with cold winters and hot 

dry summers. Thus, mid-hills of Himachal Pradesh 

have congenial climate for pomegranate cultivation 

as wild pomegranate commonly known as Daru is 

found growing here. The wild pomegranate 

resembles in morphological characters with the 

cultivated ones and grows in the vast hilly marginal 

tracts of Himachal Pradesh at an elevation of about 

900-1800m above mean sea level (Bist et al., 1994). 

The fruit is well known of high nutritive and 

therapeutic value, also used as condiments and its 

bark and rind is used in medicinal preparation. Its 

different part is used as antioxidant, antiviral, 

anticancer, antibacterial, antidiabetic etc. It is 

imperative to conduct study on the selected trees for 

genetic characterization and breeding potential to 

harness genetic values through progeny evaluation 

and multiplication. 

 

MATERIAL AND METHOD 
 

The present study was aimed to document the genetic 

variability in wild crossed fruits of pomegranate in 

Himachal Pradesh was carried out  in the Department 

of Tree Improvement and Genetic Resources, 

College of Forestry, Dr. Y. S. Parmar University of 

Horticulture and Forestry, Nauni, Solan, Himachal 

Pradesh. Three sites were selected for study of 

phenological, morphological and breeding system of 

wild Punica granatum L. The sites selected were 

Tatool (L1) district Solan and Narag (L2) and Dharo 

ke Dhar (L3) in district Sirmour (Table-1). From 

each selected site, five medium sized tree were 

selected and marked. On each tree five branches 

were selected and marked with metallic tags and 

numbered from 1 to 5. The controlled crosses was 

performed between the selected parental trees and 15 

crosses were successful (Table 1a). Fruit samples 

from successful combinations were taken for 

assessing physical attributes like fresh weight and 

rind weight. The total soluble solids was estimated 

by Atago hand refractometer and values corrected at 

20
o
C with the help of temperature coefficient chart 

(AOAC, 1998). Titrable acidity, total sugars, 
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reducing and non reducing sugar were determined as per Ranganna (2001).  

 

Table 1. Three selected study sites for phenological, morphological, breeding system and pollination 

mechanism of wild Punica granatum L. 

Sites Latitude Longitude Code 

Tatool 30˚86´N 77˚14´N L1 

Narag 30˚87´N 77˚18´N L2 

Dharo ke Dhar 30
0
85

'
N 77

0
20

'
N L3 

 

Table 1a. Successful combinations of the selected 

trees 

Sr. No. Successful Combinations 

1.  L1T1 X L1T2 

2.  L2T1 X L2T2 

3.  L2T1 X L3T3 

4.  L2T2 X L1T2 

5.  L2T2 XL2T1 

6.  L2T2 X L2T3 

7.  L2T2 X L2T4 

8.  L2T2 X L3T3 

9.  L2T3 X L1T1 

10.  L2T3 X L1T2 

11.  L2T3 X L2T2 

12.  L2T3 X L2T4 

13.  L2T3 X L3T1 

14.  L2T4 X L2T1 

15.  L3T5 X L2T3 

 

RESULTS AND DISCUSSION 

 

Pomegranate successful combinations varied 

significantly in most of their characters (Table 3) 

with fruit width varying from 28.9 mm (L2T3 X 

L3T3) to 49 mm (L1T1 X L1T2). Fuit length was 

more in L2T2 X L1T2 and less in L2T1 X L3T3. The 

combinations exhibited significant variation in their 

chemical attributes (Table 3). TSS varied from 12.1 

to 17.6% with highest TSS in L1T1 X L1T2 . Acidity 

varied from 4.57 to 6.5% with highest Acidity in 

L2T3 X L3T1. Ascorbic acid content showed 

variation coefficient of 2.81. Reducing sugars ranged 

from 5.76 to 8.36 % while non-reducing sugars 

ranged from 2.81 to 4.03%. Total sugar content was 

high in L1T1 X L1T2  and low in L2T2 X L1T2. 

Similar variation in TSS has been reported by 

Shulman et al. (1984). Ascorbic acid and reducing 

and total sugar values correspond to those of 

Akbarpour et al. (2009)..The extent and type of 

variation in vegetative plant and physico-chemical 

fruit characters is primarily due to genetic difference 

in trees, which in wild may have arisen due to the 

influence of different evolutionary factors. These 

variations may also be contributed by agro-climatic 

conditions, altitude, and nutritional status of soil, 

cultural practices and environment. The evaluation 

suggests that superior strains hold promise in variety 

breeding programme. Hence, there is an urgent need 

to collect and preserve valuable wild forms which 

may act as a source for further improvement of 

pomegranate. 

The extent and type of variation in wild pomegranate 

genotypes is primarily due to genetic differences in 

trees which in wild stands have arisen through seeds 

and are affected by agro-climatic conditions. On the 

basis of physical and chemical characteristics, 2 

combinations selected are L1T1 X L1T2 and  L2T2 

X L1T2. The evaluation suggests that these strains 

hold promise in wild pomegranate improvement 

programme and can be used for clonal mass 

multiplication of plant with better quality.

 

Table 2: Some analytical properties of pomegranate  
Sr. 
No. 

CROSSES 

TOTAL 

SUGAR 

(%) 

REDUCING 

SUGAR 

(%) 

NON 
REDUCING 

SUGAR 

(%) 

ACIDITY 

(%) 

 

TSS(0Brix) 

ASCORBIC 
ACID(mg 

100 g-1 

fruit) 

FRUIT 

WIDTH 

(mm)  

FRUIT 

LENGTH 

(mm) 

1 L1T1 X 

L1T2 
12.53 8.27 4.02 5.67 17.40 18.55 47.80 47.10 

2 L2T1 X 

L2T2 
12.36 8.16 3.99 5.82 17.17 19.38 44.40 46.90 

3 L2T1 X 

L3T3 
11.30 7.46 3.66 5.73 15.70 18.87 31.30 31.53 

4 L2T2 X 

L1T2 
8.76 5.78 2.83 5.58 12.17 17.86 51.50 52.30 

5 L2T2 

XL2T1 
9.86 6.51 3.20 5.47 13.70 18.06 46.10 49.90 

6 L2T2 X 

L2T3 
10.37 6.84 3.34 5.77 14.40 19.38 38.90 39.90 

7 L2T2 X 

L2T4 
10.27 6.78 3.33 5.22 14.27 18.93 44.40 48.40 

8 L2T2 X 

L3T3 
11.42 7.54 3.68 5.47 15.87 18.04 39.50 39.60 

9 L2T3 X 

L1T1 
12.07 7.97 3.89 5.77 16.77 19.11 51.00 46.90 
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10 L2T3 X 

L1T2 
10.08 6.66 3.23 4.62 14.00 19.71 49.90 51.40 

11 L2T3 X 
L2T2 

12.07 7.97 3.91 5.73 16.77 18.56 43.400 46.00 

12 L2T3 X 

L2T4 
12.05 7.95 3.91 5.50 16.73 17.65 51.00 51.50 

13 L2T3 X 
L3T1 

11.52 7.60 3.73 6.0 16.00 19.06 37.40 43.90 

14 L2T4 X 

L2T1 
9.96 6.58 3.21 5.34 13.83 17.92 42.00 41.70 

15 L3T5 X 
L2T3 

12.02 7.94 3.87 6.23 16.70 18.25 47.50 41.40 

CD 0.19 0.12 0.04 0.34 0.26 0.88 3.81 8.35 

 

Table 3. Fruit and morphological characteristics of various pomegranate genotypes 
CHARACTERS Range  

Mean ±SE 
 
SD 

 
CV (%) Minimum Maximum 

Total  Sugar(%) 8.71 12.67 11.11+0.07 0.09 1.01 

Reducing Sugar(%) 5.75 8.36 7.34+0.04 0.06 1.01 

Non reducing Sugar(%) 2.81 4.03 3.59+0.01 0.02 0.62 

Acidity(%) 4.57 6.5 5.60+0.12 0.17 3.63 

TSS(0Brix) 12.1 17.6 15.43+0.09 0.12 1.01 

Ascorbic acid (mg 100 
g-1 fruit) 

17.06 20.09 
18.62+0.30 

0.43 2.81 

Fruit Width(mm) 28.9 49 44.41+1.31 1.86 5.12 

Fruit length(mm) 24.1 56 45.23+2.88 4.07 11.02 
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Abstract: The experiment was conducted at S.V Agricultural College, Tirupati (Andhra Pradesh) during rabi 2015-16 to 

study the effect of time of sowing and verities on the performance of soybean. It was comprised of 16 treatments with four 

sowing dates (16th September (D1), first October (D2), 16th October (D3) and 1st November (D4 ) and four varieties (Basar, 

JS-93-05, Bheem and JS-335) replicated thrice. 16th September (D1) sown crop recorded highest seed yield which was 

comparable to 1st  October (D2). Lowest seed yield was recorded with latest sown crop (1st November). Variety JS-335 (V4), 

which was on par with Basar (V1) recorded highest soybean yield. Variety JS-93-05 (V2) recorded lower seed yield which 

was on par with Bheem (V3).  

 

Keywords: Sowing time, Soybean, Varieties 

 

INTRODUCTION 

 

oybean (Glycine max. L. Merrill) has a 

prominent position among the legumes that 

supplement nearly one-third of the world population 

and popularly known as “Miracle Bean” because of 

its versatility. Soybean is a highly nutritive and 

energy rich monocarpic legume crop with proteins 

(40%) and edible oil (20%). Soybean now 

established as number one crop among oilseeds and 

contributes more than 50 per cent oilseed production 

and 30 per cent of vegetable oil production in India 

(Anonymous, 2008). Besides its main use for oil 

extraction, it can be used as dal after some heat 

treatment, soya milk, tofu etc. Soya flour is an 

important ingredient in the bakery products. Soybean 

isoflavones have beneficial effects on human health 

due to their antiatherosclerotic, antioxidative, 

antitumoral, and antiestrogenic activities (Davis et 

al., 1999). In 2015, it occupied an area of 11 m ha in 

India with an average seed yield of about 1000 kg ha
-

1
. It is mainly grown in Madhya Pradesh, 

Maharashtra and Rajasthan (Anonymous, 2008). The 

productivity of soybean is low due to various 

constraints. The time of sowing has a considerable 

influence on growth and yield of soybean. Early 

sowing in the season may encourage higher 

vegetative growth which may invite various diseases 

and insects pests. However, delayed sowing may 

shrink the vegetative phase, which in turn reduces 

dry matter accumulation leading to poor partitioning 

to reproductive parts and ultimately poor realization 

of the potential yield. The varieties are equally 

important for realization of the potential yield of this 

crop. The short duration genotypes may vacate the 

field in time for the sowing of the succeeding rabi 

season crop. There was a need to study the optimum 

sowing window of newly developed soybean 

varieties.  

MATERIAL AND METHOD 

 

The experiment was conducted at S.V Agricultural 

College, Tirupati (Andhra Pradesh) during rabi 2015-

16. It was comprised of 16 treatments with four 

sowing dates (16
th

 September (D1), first October 

(D2), 16
th

 October (D3) and 1
st
 November (D4 ) and 

four varieties (Basar, JS-93-05, Bheem and JS-335) 

replicated thrice. The soil of the experimental field 

was sand clay loam, low in nitrogen (213 kg ha
-1

) 

and medium in available phosphorus (24.2 kg ha
-1

) 

and potassium (254 kg ha
-1

). The maximum 

temperature during September-January was 30.0°C 

and 31.5°C. Total rainfall recorded during crop 

season was 1147.1 mm. A pre-sowing irrigation was 

given one day prior to sowing of the seed to ensure 

good germination and establishment of the seedlings 

and subsequently need based irrigations were given 

to the crop. The crop was raised using seed rate of 75 

kg ha
-1

 with line-to-line spacing of 30 cm. The seed 

was treated with Dithane M-45@ 3 g kg
-1

 seed to 

control seed rot and seedling blight. The nutrient 

dose @ 30 kg N, 60 kg P2O5 and 40 kg K2O per 

hectare was applied at the time of sowing. Nitrogen 

was applied in two equal splits, one at the time of 

sowing and another at 30 days after sowing (DAS). 

Method of application adopted was basal placement 

of 5 cm below the soil and 5cm away from seed 

rows. Pendimethalin @ 1.0 kg a.i. ha-
1
 was sprayed 

as a pre-emergence application on the second day 

after sowing to control the weeds. Hand weeding was 

done twice at 15 and 30 DAS of each sowing date to 

keep the plots free from weeds. Minor incidence of 

tobacco cutworm was observed at flowering. 

Monocrotophos @ 2 ml l
-1

 and Chlorpyriphos @ 2.5 

ml l
-1

 was used for effective control of the tobacco 

cutworm with an interval of one week. The data on 

various phenological stages were collected from each 

plot. The data on plant height, leaf area index (LAI), 
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drymatter production, number of effective root 

nodules plant
-1

, Initial and final plant population; 

number of pods plant
-1

 and number of seeds pod
-1 

were collected from randomly selected five plants 

per plot at harvest. The plants in the net plot area 

after removal of the pods from haulms were sun 

dried thoroughly till constant weight was attained 

and haulm yield was recorded and expressed in kg 

ha
-1 

. From the total produce of each plot, 100 seeds 

were counted and weighed to express hundred seed 

weight. The crop was harvested when the pods were 

matured; the bundles were sun dried for few days and 

then threshed manually. The data on seed yield was 

collected at the time of harvest. Harvest index was 

taken according to the following equation:  

HI= (grain yield/ biological yield) ×100 

Effect of Sowing Date 
Plant height (Table 1) progressively increased with 

advancement in age of the crop up to harvest. Plant 

height significantly differed due to times of sowing 

from 16
th

 September to 16
th

 October (D1, D2 and D3). 

Difference in plant height due to first and second 

times of sowing was not significant. However, the 

difference in plant height due to 16
th

 October and 1
st
 

November (D3 and D4) sowings was not significant. 

Earliest sown crop (16
th
 September) resulted in 

significantly taller plants. Plant height decreased with 

delay in sowings from D1 to D4. This can also be 

attributed to decrease in bright sunshine hours per 

day and more number of rainy days during the crop 

period. Leaf area index at harvest significantly varied 

due to each date of sowing from 16
th

 September to 

16
th

 October (D1, D2 and D3). However, the 

difference in leaf area index due to 16
th

 October and 

1
st
 November (D3 and D4) was not significant. 

Earliest sown crop (16
th
 September) resulted in 

significantly maximum leaf area index (LAI). 

Decrease in leaf area index with delayed sowing can 

be attributed due to progressive decrease in bright 

sunshine hours and leaf senescence. At harvest, the 

highest drymatter accumulation was with early date 

of sowing on 16th September (D1) which was 

significantly superior to that due to 1
st
 October (D2), 

16
th

 October (D3) and 1
st
 November (D4). Latest 

sown crop 1
st
 November (D4) produced least dry 

matter production. The increase in drymatter 

production can also be attributed to taller plants and 

higher LAI due to early sowings can be attributed to 

favourable weather for growth and development of 

soybean with early seeding. Higher number of 

nodules plant
-1

 was with 1
st
 October (D2) with no 

significant disparity between first and third times of 

sowing i.e 16
th

 September (D1) and 16
th

 October 

(D3). Soybean sown during first fortnight of 

November (D4) recorded significantly lowest number 

of effective root nodulesplant
-1

Earliest sown crop 

resulted in significantly highest initial and final plant 

population. However, the difference between the first 

two times of sowing (D1 and D2) was not significant. 

Earliest sown crop during 16
th

 September (D1) 

resulted in significantly more number of pods plant
-

1
(Table 2) compared with 1

st
 October (D2) and 16th 

October (D3), which were at par. There was 

significant decrease in number of seeds pod
-1

 with 

each successive delay in sowing from 16
th

 September 

(D1) to 16
th

 November (D4). Earliest sown crop (D1) 

had significantly more number of seeds pod
-1

.The 

16
th

 September (D1) sown crop recorded highest 

hundred seed weight, which was significantly higher 

than 16
th

 October and 1
st
 November sowings but, 1

st
 

October (D2) was statistically at par with 16
th
 

September sowing. These are in conformity with the 

results reported by Wafaa et al. (2002). The seed 

yield in 16
th

 September (D1) and 1
st
 October (D2) 

sown crop was at par however, significantly higher 

than 16
th

 October (D3) and 1
st
 November (D4) 

sowings. The higher seed yield in 16
th

 September 

(D1) and 1
st
 October (D2) sowings might be due to 

ideal weather for crop growth and development 

leading to improvement in yield attributes such as 

number of pods plant
-1

 and hundred seed weight. 

Earliest sown crop recorded significantly highest 

haulm yield. Haulm yield decrease significantly with 

delay in sowing from 16
th

 September (D1) to 1
st
 

November (D2). Taller plants, higher LAI and 

drymatter production with timely sowings resulted in 

highest haulm yield with early sowings (second 

fortnight of September and first fortnight of 

October). These results are in conformity with those 

reported by Ram et al. (2010). Early sowings (second 

fortnight of September and first fortnight of 

October), which were at par recorded significantly 

highest harvest index compared with the later 

sowings (16
th

 October and 1
st
 November). Latest 

sown crop (1
st
 November (D4)) recorded lower 

harvest index compared to the crop sown on 16
th

 

October (D3). Relatively higher harvest index with 

early sowings can be attributed to taller plants, higher 

LAI and higher drymatter production with early 

sown crop. Adequate soil moisture availability due to 

high rainfall and relatively longer sunshine hours 

might have contributed to improvement in growth 

parameters leading to higher harvest index with early 

sowings. Ram et al. (2010) reported that timely 

planting of soybean recorded higher harvest index 

than the late sown crop. 

Effect of Varieties 

Tallest plants (Table 1) were obtained with JS-335 

(V4) variety which was however, on par with Basar 

(V1) which were at par. Bheem (V3) and JS-93-05 

(V2), which were at par, recorded the shortest plants 

(Table 1). Variety JS-335 (V4) recorded significantly 

higher leaf area index compared with other varieties. 

Difference in LAI between Basar (V1) and JS-93-05 

(V2) was not significant. Keeping the crop 

management practices constant, variation in LAI due 

to varieties can be ascribed to their morphological 

characteristics, higher plant height, varietal 

difference in leaf area and delayed senescence of 

leaves.  JS- 335 (V4) produced significantly higher 
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drymatter production followed by Basar (V1), Bheem 

(V3) and JS-93-05 (V2). Difference in drymatter 

production between any two varieties was 

significant. Variety JS-335 (V4) recorded 

significantly highest number of effective root 

nodules plant
-1

. Differences due to JS-335 (V4) and 

Basar (V1) were not significant. In general, JS-93-05 

(V2) and Bheem (V3) had less number of effective 

root nodules plant
-1

 compared to JS-335 (V4) and 

Basar (V1). Taller plants, higher LAI and higher 

drymatter production with JS-335 (V4) at all the 

stages of crop growth might have contributed to 

more number of effective root nodules plant
-1

. 

Similar results were reported by Malek et al. (2012). 

Initial and final plant population did not vary due to 

varieties since the management practices for all the 

varieties were similar. Highest number of pods plant
-

1
 (Table 2) were recorded with the variety JS-335 

(V4) which were statistically at par with Basar (V1) 

but significantly higher than Bheem (V3) and JS-93- 

05 (V2). Kumar et al., (2005) also reported genotypic 

differences with respect to number of pods plant
-1

 

plant. Among varieties tested, highest number of 

seeds pod
-1

 was recorded with the variety JS-335 

(V4), which was comparable with that of Basar (V1). 

Varieties Bheem (V3) and JS-93-05 (V2) which were 

at par produced lowest number of seeds pod
-1

. 

Highest hundred seed weight was recorded with the 

variety Bheem (V3), which was statistically at par 

with JS-335 (V4), but significantly higher than Basar 

(V1) and JS-93-05 (V2). Highest seed yield was 

recorded with the variety JS-335 (V4), which was 

statistically at par with Basar (V1), but significantly 

higher than Bheem (V3) and JS-93-05 (V2). High 

soybean yields of the varieties JS-335 (V4) and Basar 

(V1) might be due to better growth, higher tolerance 

to insect pests and diseases, adequate crop duration. 

Varieties of soybean do differ in seed yields (El 

Douby et al., 2002; Veni et al., 2003; Billore et al., 

2009; De Bruin and Pedersen, 2009). Varieties 

having better leaf area, crop growth rate and net 

assimilation rate are expected to yield higher. Higher 

haulm yield with JS-335(V4) and Basar (V1) relative 

to Bheem (V3) and JS-93-05(V2) can be attributed to 

improvement in growth parameters like plant height, 

LAI and drymatter production with the two varieties 

(JS-335 and Basar). Ram et al. (2010) recorded 

better haulm yield in SL 790 than in SL 744 and 

SL525 soybean varieties. Higher harvest index with 

JS-335 (V4) and Basar (V1) can be attributed to 

improvement in growth parameters like taller plants, 

higher LAI and higher drymatter production with 

these two varieties compared with Bheem (V3) and 

JS-93-05 (V2). Favourable weather in terms of 

rainfall, bright sunshine hours might have 

contributed to improvement in growth and 

development leading to higher harvest index with JS-

335 (V4) and Basar (V1). Ram et al. (2010) and 

(Sharma and Sharma.1993) also reported similar 

varietal variations with regard to harvest index in 

soybean. 

 

CONCLUSION 

 

Overall results of this experiment indicate that earlier 

sowings during 16
th

 September (D1) gives plants 

enough time for vegetative growth to get higher yield 

of soybean. Irrespective of the times of sowing, JS-

335(V4) is an ideal soybean variety suitable for rabi 

season on sandy clay loamsoils of Tirupati. 

 

Table 1. Groeth characteristic influenced by sowing dates and varieties of soybean 

Treatments Plant height 
Leaf Area 

Index (LAI) 

Drymatter 

Production 

(DMP) 

Number of 

effective root 

nodules plant-1 

Initial plant 

population 

Final plant 

population 

Sowing time  

D1 : 16th September 38.2 3.50 4798.3 26.2 288580 239959 

D2 : 1st  October 36.1 3.30 4316.0 26.9 285694 233128 

D3 : 16th October 33.1 3.10 3360.8 25.5 278174 216377 

D4 : 1st November 32.4 3.00 3003.8 23.2 243457 189630 

SEm± 0.3 0.06 85.0 0.8 2010 1199 

CD (P=0.05) 1.0 0.18 246.6 2.2 5834 3481 

Varieties  

V1 : Basar 34.9 3.30 4155.3 27.1 275638 223580 

V2 : JS-93-05 35.1 3.10 3264.8 25.3 268729 212922 

V3 : Bheem 34.1 3.20 3643.6 22.8 270697 216955 

V4 : JS-335 36.2 3.50 4415.2 26.6 280841 225638 

SEm± 0.3 0.06 85.0 0.8 2010 1199 

CD (P=0.05) 1.0 0.18 246.6 2.2 5834 3481 

 

Table 2. Yield and yield characteristic influenced by sowing dates and varieties of soybean 

Treatments 
Number of 

pods Plant-1 

Number of 

seeds pod-1 

Hundred seed 

weight (g) 

Haulm yield 

(kg ha-1 ) 
Harvest index (%) 

Seed yield 

(kg ha-1 ) 

Sowing time  

D1 : 16th September 37.9 3.0 11.2 2399.1 30.8 1417.3 

D2 : 1st  October 33.2 2.4 11.3 2158.0 29.9 1319.4 

D3 : 16th October 30.7 2.1 9.8 1680.4 26.5 840.6 

D4 : 1st November 28.5 1.6 9.5 1501.9 23.3 787.5 

SEm± 0.9 0.1 0.3 38.2 0.9 44.2 
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CD (P=0.05) 2.6 0.2 0.9 110.7 0.7 128.3 

Varieties  

V1 : Basar 32.9 2.5 10.3 2077.7 28.2 1158.9 

V2 : JS-93-05 30.0 2.0 9.8 1632.4 25.8 942.2 

V3 : Bheem 32.0 2.1 11.2 1821.8 26.8 1058.7 

V4 : JS-335 35.4 2.7 10.5 2207.6 29.7 1204.9 

SEm± 0.9 0.1 0.3 38.2 0.9 44.2 

CD (P=0.05) 2.6 0.2 0.9 110.7 2.7 128.3 
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Abstract: Chhattisgarh has a tremendous agricultural potential with a diversity of soil and climate, mountains, plateau, 

rivers, natural vegetation and forest. Diversified crops and cropping systems are the typical characteristics of Chhattisgarh 

and rice is the major crop of the region. Due to the variations in terms of soil topography, rainfall intensity and distribution, 

irrigation, adoption of agricultural production system socio-economic conditions of the farmers, there are the variation in 

practices and varieties as well as the productivity of rice in these regions. Weed is one of the important factor caused 

reduction in the productivity of rice. In this perspective the present study was undertaken in the plateaux (Pat areas) of 

Northern Hills Agro-climatic Zone of Chhattisgarh state with data collected from 240 farmers. The findings shows that, 

majority of the respondents perceived that Samna (Echinochloa spp.), Bhorandi/Badauri (Ischaemum rugosum), wild rice 

(Oryza spp.), Motha (Cyperus spp.), Kankauwa (Commelina bengalensis), Machhli ankh (Panicum repens), Banmirchi 

(Sphenoclea zeylanica) and Masariya (Corchorus spp.), in order are the major weeds causing yield loss in rice. Accordingly 

it was found that the severity of Echinochloa spp. was highest. The yield loss caused due to these weeds is up to 75 per cent 

perceived by few farmers. Remarkably, it was found that almost all farmers follows the traditional weed management 

practices and only few rice growers were using chemicals for the management of weeds. It shows a complex situation which 

has to be overcome by incorporating strategic extension approaches so that the weed management can be done effectively to 

increase the productivity and profitability from rice cultivation. 

 

Keywords: Rice, Plateaux, Weed control, Productivity, Yield loss 

 

INTRODUCTION 

 

ice (Oryza sativa L.) is the most important 

staple food crop for more than half of the 

world’s population, including regions of high 

population density and rapid growth. It provides 

about 21 per cent of the total calorie intake of the 

world population. Because of growing population, 

the demand for rice is expected to increase in the 

coming decades. However, to meet this demand the 

crop should perform to its full potential. Certain 

factors tend to restrict the crop’s potential 

performance. Weed competition is one of the major 

factors responsible for low yield of rice. Competition 

offered by weeds is most important and it reduces the 

grain yield up to the extent of 32% (Sridevi et al., 

2013). They reduce the crop yield and deteriorate the 

quality of produce and hence reduce the market value 

of the turnout. They use the soil fertility, available 

moisture and nutrients, compete for space and light 

with crop plants, which result in yield reduction. If 

left uncontrolled, the weeds in many fields are 

capable of reducing yields by more than 80 per cent 

(Singh et al. 2012). Scented rice cultivation is 

emerging as a new economic pursuit for the paddy 

farmers in some localities of the country and also in 

Chhattisgarh. Furthermore, weed competition is 

severe in scented paddy culture, in view of its early 

slow growth rates and it may be exacerbated by sub-

optimal population densities. Maintenance of optimal 

population density is, therefore, critical for 

optimizing crop productivity. Climate change will 

also affect the weed communities in the rice based 

cropping system. Effect of weed growth on yield 

suggested losses in the range 28–74% in rice. 

Improving weed control in farmers’ field has shown 

to increase rice yield by 15-30% (Mahajan et al. 

2012). Infestation of weeds is one of the important 

factor caused reduction in the productivity of rice. In 

this perspective the present study was undertaken in 

Jashpur district of Chhattisgarh with the following 

objectives:- 

1. To determine the occurrence, severity and 

control measures of major weeds in rice, and 

2. To determine the yield loss in rice varieties due 

to various weeds. 

 

METHODOLOGY 

 

The study was carried out in the plateaux (Pat areas) 

of Northern Hills Agro-climatic Zone of 

Chhattisgarh state. All the 6 earmarked pats were 

undertaken for the study. From each selected pat, 4 

villages were selected randomly in this way total 24 

villages were selected for the selection of 

respondents and from each selected village, 10 

farmers were selected randomly. Thus, 240 rice 

growing farmers were selected as respondents for the 

study. A well structured and pre-tested interview 
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schedule was used to collect data from the 

respondents by personal interview method. 

 

RESULT AND DISCUSSION 

 

Weeds are one of the major biotic factors which 

affect the productivity of rice. In this study 

occurrence of weeds, their severity, yield loss and 

control measures are taken for the study. 

Occurrence of weeds 

The findings on the occurrence of weeds are 

presented in the table 1. The data revealed that 

majority of the respondents (94.37%) perceived that 

Samna (Echinochloa spp.) was the major weed 

followed by Bhorandi/Badauri (Ischaemum rugosum) 

(88.31%) and wild rice (Oryza spp.) (75.76%).  

Motha (Cyperus spp.), Kankauwa (Commelina 

bengalensis), Machhli ankh (Panicum repens), 

Banmirchi (Sphenoclea zeylanica),  Masariya 

(Corchorus spp.) were also reported to be important 

weeds occurred in rice cultivation as perceived by 

the 68.83, 58.01, 37.23, 28.14 and 23.38 per cent of 

the respondents, respectively. 

It was also recorded that 21.21 per cent reported 

Ghodghas (Leersia hexandra) and 18.18 per cent of 

the respondents reported that Ghoda kesari (Scirpus 

juncoides) were also important weeds occurred in the 

field of rice. 

 

Table 1. Distribution of respondent with respect to occurrence of their perception about various weeds in rice                                                                                                                       

(n=240) 
Rank Occurring weeds Frequency* Percentage 

I Samna (Echinochloa spp.) 218 94.37 

II Bhorandi/Badauri (Ischaemum rugosum) 204 88.31 

III Wild Rice (Oryza nivara) 175 75.76 

IV Motha( Cyperus spp.) 159 68.83 

V Kankauwa (Commelina bengalensis) 134 58.01 

VI Machhli ankh (Panicum repens) 86 37.23 

VII Banmirchi (Sphenoclea zeylanica) 65 28.14 

VIII Masariya (Corchorus spp.) 54 23.38 

IX Ghodghas (Leersia hexandra) 49 21.21 

X Ghoda kesari (Scirpus juncoides) 42 18.18 

*Data are based on multiple responses 

 

Occurrence, severity, yield loss and control 

measures for weeds 

The findings related to the occurrence, severity, yield 

loss and control measures relevant with weeds are 

presented in the Table 2. Almost all of the 

respondents reported that most of the weeds were 

regularly occurred in the field of rice, while often 

occurred weeds were Ghodghas (Leersia hexandra), 

Ghoda kesari (Scirpus juncoides) and Banmirchi 

(Sphenoclea zeylanica). No weed was found to be 

rarely occurred. 

The data revealed that as per the farmers’ perception, 

severity of Samna (Echinochloa spp.) was highest 

(38.99%), followed by Kankauwa (Commelina 

bengalensis), Bhorandi/Badauri (Ischaemum 

rugosum), Machhli ankh (Panicum repens) and wild 

rice (Oryza nivara) as reported by the 38.06, 37.25, 

34.88 and 23.43 per cent of the respondents, 

respectively. It was found that severity of wild rice 

(Oryza nivara) and Ghodghas (Leersia hexandra) 

Masariya was medium severe as reported by  60.57 

and 59.18 per cent respectively, while low severe 

weed was Banmirchi (Sphenoclea zeylanica) 

reported by 61.54 per cent of the respondents 

followed by Motha( Cyperus spp.) by 60.38 per cent 

of respondents . 

Regarding the yield losses caused due to these 

weeds, all of the respondents perceived that most of 

the weeds caused yield loss up to the 25 per cent, 

except Bhorandi/Badauri (Ischaemum rugosum) and 

Samna (Echinochloa spp.). Majority of the 

respondents (64.71%) perceived that 

Bhorandi/Badauri (Ischaemum rugosum) as a major 

weed caused yield loss between 26 to 50 per cent, 

followed by Sarbana/Samna (Echinochloa spp.) 

reported by 36.24 per cent of respondents. Wild rice 

(Oryza spp.), Masariya (Corchorus spp.), Ghodghas 

(Leersia hexandra), Kankauwa (Commelina 

bengalensis), Machhli ankh (Panicum repens) and 

Motha (Cyperus spp.) were also causing 25 – 50 per 

cent yield loss as reported by the 30.29, 14.81, 14.29, 

13.43, 8.14 and 2.52 per cent of the respondents 

respectively. It was also found that few of the 

respondents perceived that Bhorandi/Badauri 

(Ischaemum rugosum), Ghodghas (Leersia hexandra) 

and weeds were causing sometimes yield loss up to 

75 per cent. 

Regarding application of control measures, cent per 

cent of the respondents used control measures for all 

the weeds. All of the respondents reported that they 

were used traditional control measures for 

controlling all weeds (These measures includes hand 

weeding, biasi, ploughing between rows ect.). 

Regarding chemical control, 3.70 per cent of the 

respondents used chemical control for Masariya 

(Corchorus spp.) and 3.08 per cent respondents used 

chemical for Banmirchi (Sphenoclea zeylanica), 

while only 2.24 per cent of the respondents used 

chemical control for Kankauwa (Commelina 

bengalensis). It was found that there were no any 

chemical control measures applied by the 

respondents for most of the narrow leaf weeds. The 
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present findings are supported by the findings of 

Shori (2011), who revealed that Cyperus spp. and 

Echinochloa colona L. were the most serious weeds 

in puddled rice. It causes 10 per cent and 8.35 per 

cent yield losses. 

 

Table 2. Distribution of respondents according to occurrence, severity, yield loss and control measures 

pertaining to weeds  

SN Particulars 

Weeds 

Echinochloa 

spp.  

(n=218) 

Ischaemum 

rugosum 

(n=204) 

Wild Rice 

(Oryza spp.) 

(n=175) 

Cyperus spp. 

(n=159) 

Commelina 

bengalensis 

(n=134) 

Panicum 

repens 

(n=86) 

Sphenoclea 

zeylanica 

(n=65) 

Corchorus spp. 

(n=54) 

Leersia 

hexandra 

(n=49) 

f % f % f % f % f % f % f % f % f % 

1 Occurrence 

Regularly 

Often 

Sometimes 

 Rarely 

 

218 

0 

0 

0 

 

100.0 

0.00 

0.00 

0.00 

 

197 

7 

0 

0 

 

96.57 

3.43 

0.00 

0.00 

 

165 

10 

0 

0 

 

94.29 

5.71 

0.00 

0.00 

 

159 

0 

0 

0 

 

100.0 

0.00 

0.00 

0.00 

 

116 

8 

10 

0 

 

86.57 

5.97 

7.46 

0.00 

 

77 

3 

6 

0 

 

89.53 

3.49 

6.98 

0.00 

 

59 

6 

0 

0 

 

90.77 

9.23 

0.00 

0.00 

 

47 

7 

0 

0 

 

87.04 

12.96 

0.00 

0.00 

 

38 

11 

0 

0 

 

77.55 

22.45 

0.00 

0.00 

2 Severity 

High 

Medium 

Low 

Nil 

 

85 

107 

20 

6 

 

38.99 

49.08 

9.17 

2.75 

 

76 

109 

15 

4 

 

37.25 

53.43 

7.35 

1.96 

 

41 

106 

28 

0 

 

23.43 

60.57 

16.00 

0.00 

 

12 

51 

96 

0 

 

7.55 

32.07 

60.38 

0.00 

 

51 

66 

12 

5 

 

38.06 

49.25 

8.96 

3.73 

 

30 

48 

8 

0 

 

34.88 

55.81 

9.30 

0.00 

 

4 

21 

40 

0 

 

6.15 

32.31 

61.54 

0.00 

 

3 

16 

32 

3 

 

5.56 

29.62 

59.26 

5.56 

 

10 

29 

3 

7 

 

20.41 

59.18 

6.12 

14.29 

3 Yield loss 

0 – 25% 

26 -50% 

51 – 75% 

76 – 100% 

 

139 

79 

0 

0 

 

63.76 

36.24 

0.00 

0.00 

 

71 

132 

3 

0 

 

34.80 

64.71 

1.47 

0.00 

 

122 

53 

0 

0 

 

69.71 

30.29 

0.00 

0.00 

 

155 

4 

0 

0 

 

97.48 

2.52 

0.00 

0.00 

 

116 

18 

0 

0 

 

86.57 

13.43 

0.00 

0.00 

 

79 

7 

0 

0 

 

91.86 

8.14 

0.00 

0.00 

 

65 

0 

0 

0 

 

100.0 

0.00 

0.00 

0.00 

 

44 

8 

2 

0 

 

81.48 

14.81 

3.71 

0.00 

 

41 

7 

1 

0 

 

83.67 

14.29 

2.04 

0.00 

4 Control 

Measures 

Apply  

Not apply 

 

218 

0 

 

100.0 

0.00 

 

204 

0 

 

100.0 

0.00 

 

175 

0 

 

100.0 

0.00 

 

159 

0.00 

 

100.0 

0.00 

 

134 

0.00 

 

100.0 

0.00 

 

86 

0 

 

100.0 

0.00 

 

65 

0 

 

100.0 

0.00 

 

54 

0 

 

100.00

.00 

 

49 

0 

 

100.0 

0.00 

5 Type of control 

measure use* 

Traditional 

Chemical 

 

 

218 

0 

 

 

100.0 

0.00 

 

 

204 

0 

 

 

100.0 

0.00 

 

 

175 

0 

 

 

100.0 

0.00 

 

 

159 

0 

 

 

100.0 

0.00 

 

 

134 

3 

 

 

100.0 

2.24 

 

 

86 

0 

 

 

100.0 

0.00 

 

 

65 

2 

 

 

100.0 

3.08 

 

 

54 

2 

 

 

100.0 

3.70 

 

 

49 

0 

 

 

100.0 

0.00 

 *Data are based on multiple responses 

 

Control measures for weeds 

The findings related to control measures for weeds 

are presented in the Table 3. Regarding application 

of control measures, cent per cent of the respondents 

used control measures for weeds. 

 

Table 3. Distribution of respondents according to control measure applied for weeds management 

S. No. Control measures Frequency* Percentage 

1 Traditional methods 240 100.00 

2 Chemical methods 5 2.16 

*Data are based on multiple responses 

 

All of the respondents used traditional control 

measures for weed management. Regarding chemical 

control, only 2.16 per cent of the respondents used 

chemical control for weed in the fields of rice. 

 

CONCLUSION 

 

From the above findings it can be concluded that in 

case of weeds as per the farmers’ perception, Almost 

all of the respondents reported that most of the weeds 

were regularly occurred in the field of rice, while 

often occurred weeds were Ghodghas (Leersia 

hexandra), Ghoda kesari (Scirpus juncoides) and 

Banmirchi (Sphenoclea zeylanica) and severity of 

Echinochloa spp. was highest. It was also found that 

Bhorandi/Badauri (Ischaemum rugosum), Ghodghas 

(Leersia hexandra) and Corchorus spp. caused yield 

losses up to 75 per cent. Regarding application of 

control measures, both traditional and chemical 

control measure were used to control weeds in rice 

cultivation, but mostly traditional control measures 

were used. So it may be some strategies which have 

to be overcome by incorporating strategic extension 

approaches so that the weed management can be 

done effectively to increase the productivity and 

profitability from rice cultivation. 
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Abstract: A study was conducted to identify the elite pummelo genotypes among its natural population from different 

locations of North Bengal. The fruits from 22 different accessions were collected in ripe condition and their physio-chemical 

characteristics were assayed. The study showed that a wide variability exists among different fruit samples collected from 

distinct locations. The result shows that the fruit skin colour shows variation from greenish-yellow to orange, most of the 

fruits are round shaped whereas some fruits are oval as well. The placental tissues shows colour variability from whitish to 

pink and even reddish as well. The taste of the juice are classified as sour in some occasions to sweet in many occasions and 

very sweet in few occasion. Accession-17 showed the maximum average weight of fruit whereas the minimum fruit weight 

was observed in accession-16. The length and breadth of the fruit was found maximum in accession 17 and 20 and minimum 

in accession 14 and 11 respectively. The peel-pulp ratio was maximum in accession 13 and minimum in accession 3. Juice 

content was found maximum in accession 4 and minimum in accession 3. The TSS was found maximum in accession 15 and 

minimum in accession 13.  

 

Keyword: Pummelo, Variability, Physio-chemical, North Bengal 

 

INTRODUCTION 

 

ummelo [Citrus grandis (L.) Osbeck] is a natural 

monoembryonic speciesand the largest among 

citrus fruit. It is also found growing in unattended 

wild lands as well. It is known to have originated 

from South and Southeast Asia.Pummelo belong to 

the family Rutaceae and is an important fruit in citrus 

group. In India this plant is abundantly found in the 

northern and north eastern states up-to an altitude of 

1500 m above mean sea level [1]. A wide variability 

of pummelo fruit is observed in the north Bengal 

districts and is a very diverse fruit crop which is 

grown enormously in homestead of northern districts 

of West Bengal. 

Pummelo is round or pear shaped, having a thick rind 

and is abundantly grown in the orients under the 

name shaddock [2]. The rind of pummelo consists of 

flavedo which is having numerous oil glands all over 

and the albedo which is spongy and white in colour. 

The segments are covered with a tight sac called 

lamella. Ripe fruit of pummelo is rich in vitamin C 

and antioxidants. Red fleshed pummelo is having 

great ability to scavenge different forms of free 

radicals including DPPH, superoxide anions and 

hydrogen peroxide radicals [3]. Red pummelo juice 

has higher total phenolic and carotenoid content than 

white pummelo juice thus become a good source of 

antioxidants and is more efficient at capturing variety 

forms of free radicals [3]. Pummelo fruit is having 

several bioactive compounds in fruits having 

antioxidant properties are carotenoid, polyphenolic, 

anthocyanin and vitamin [4]. Pummelo has the 

highest antioxidant content and function as an anti-

cancer agent. High antioxidant activity is also good 

for diet [5]. Beside that pummelo is also considered 

to have good medicinal properties.In pummelo, 

naringin is the dominant flavonoid compounds that 

found in flavedo and juice [6]. A large amount of 

variation is observed in pummelo fruit grown even in 

adjacent towns. This is because of the fact that the 

crop is highly heterozygous and commonly 

propagated by seeds. The huge variation is due to 

sexual reproduction and due to environmental factors 

as well. It is also expected that there would be wide 

variation in physio-chemical properties because of 

such diversity.The phenotypic characteristics of the 

trees and the fruits vary enormously. The chemical 

properties of the fruits are also expected to vary 

enormously. Clonal selection is considered to be an 

effective system of genetic improvement in 

pummelo. The present investigation was conducted 

to evaluate the physio-chemical properties of 

pummelo accessions collected from different 

locations of North Bengal during 2016. By keeping 

the above things in mind the objectives of our studies 

are to identify the fruit with the desirable 

horticultural traits like good placental colour, lesser 

number of seeds, more sweet placenta and juice, 

thinner peel (flavedo and albedo),less peel: pulp 

ratio, higher juice content. Higher amount of total 

sugar, TSS (in 
O
B) and acid content is desirable for 

fresh consumption and in processed form as well. 
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MATERIAL AND METHOD 

 

Location and site of experiment 

The fruits were collected from different distinct 

locations of Northern districts of West Bengal during 

fruiting season of 2016. As there is no recognized 

cultivars are available in pummelo and there is a lot 

of variation present among the germplasm, individual 

plant was treated as a treatment and marked as 

Accession number (ACC) 1, 2, so on. Well mature 

fruits from tree apparently free from infection were 

collected. It was ensured that the fruit samples 

collected were in perfect maturity, neither unripe nor 

over ripened due to its non-climacteric nature. The 

fruits were at first cleaned in water and then shade 

dried. The fruit samples were analysed for their 

physical and chemical properties. The entire 

experiment was conducted at the post graduate 

laboratory, Department of Pomology and Postharvest 

technology, Faculty of Horticulture, Uttar Banga 

Krishi Viswavidyalaya.The individual plant was 

treated as ACC. 1, ACC. 2, ACC. 3, ACC. 4 to ACC. 

22 respectively. 

Design used in this experiment 

The design of the experiment was Randomized Block 

Design (RBD) with 22 treatments and 3 replications. 

Parameters studied 

Physical parameters 
Peel, juice and placental colour were assayed 

visually.  The physical analysis of fruit like length 

and breadth was done using a standard 30cm scale. 

The juice (in ml) content in the fruit samples were 

estimated using standard Borosil glass measuring 

cylinder. The average weight of the fruit was 

determined digitally by electronic weighing balance. 

Chemical parameters 

The pH of the fruit samples were determined by 

digital pH meter manufactured by UTech. The 

weight of fruit, peel and pulp were taken by 

electronic weighing balance. Thetotal soluble solid 

(TSS) was estimated by using the hand 

refractometer. Chemical assessment of the fruits like 

the titratable acidity (TA) and total sugar (TS) were 

done by method suggested by Association of 

Analytical chemists [7]. 

 

RESULT AND DISCUSSION 

 

Table 1 shows that the ACC-1, ACC-8, ACC-12, 

ACC-16 and ACC-18 skin was green in colour; 

yellowish-green colour skin was observed inACC-2, 

ACC-3, ACC-6, ACC-13 andACC-17. TheACC-4, 

ACC-5, ACC-9, ACC-10, ACC-11, ACC-14, ACC-

15, ACC-19 and ACC-21fruit skin were green in 

colour. Light green colour was observed in ACC-7 

and ACC-20, while the ACC-22 was orange-yellow 

in colour. Less variability was observed in fruit 

shape. Most of the fruits were round except ACC-6, 

ACC-9, ACC-13 and ACC-21 where oval shaped 

fruits were observed. Placental colour was found 

pink inACC-1, ACC-4, ACC-6, ACC-9, ACC-12, 

ACC-13, ACC-15, ACC-16, ACC-18 and ACC-21. 

Red placenta colour was observed in ACC-8 and 

ACC-22 whereas the remaining accessions are 

whitish in colour.The organoleptic taste of the 

pummelo juice is sour in ACC-3, ACC-7, ACC-8, 

ACC-9, ACC-11, ACC-13, ACC-15 and ACC-19; 

less sweet in ACC-1, ACC-6 and ACC-18; medium 

sour in ACC-4 and ACC-22; very sweet in ACC-10. 

It was observed that ACC-14 was sweet but bitter in 

taste. This can be attributed to the fact that may be 

higher amount of naringin may be present.

  

Table 1. Fruit character of different pummeloaccessions from North Bengal(average of 3 replications) 

Accessions Fruit Skin Colour Fruit Shape Fruit placental 

colour 

Organoleptic taste of juice 

ACC-1 Yellow Round Pink Less sweet 

ACC-2 Yellowish-green Round White Sweet 

ACC-3 Yellowish-green Round White Sour 

ACC-4 Green Round Pink Medium sweet 

ACC-5 Green Round White Sweet 

ACC-6 Yellowish-green Oval Pink Less sweet 

ACC-7 Light green Round White Sour 

ACC-8 Yellow Round Reddish Sour 

ACC-9 Green Oval Pink Sour 

ACC-10 Green Round White Very sweet 

ACC-11 Green Round White Sour 

ACC-12 Yellow Round Pink Sweet 

ACC-13 Yellowish-green Oval Pink Sour 
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ACC-14 Green Round White Sweet but bitter 

ACC-15 Green Round Pink Sour 

ACC-16 Yellow Round Pink Sweet 

ACC-17 Yellowish-green Round White Sweet 

ACC-18 Yellow Round Pink Less sweet 

ACC-19 Green Round White Sweet 

ACC-20 Light green Round White Sour 

ACC-21 Green Oval Pink Sweet 

ACC-22 Orange-yellow Round Reddish Medium sweet 

 

Table 2 shows that the maximum fruit weight was 

observed in ACC-17 (1223.67)while minimum fruit 

weight was observed in ACC-16 (556.23). However 

ACC-17 is found to be at par with ACC-14.  Length 

and breadth of the fruit was recorded maximum in 

ACC-17 (13.17) and ACC-20 (12.17) and minimum 

in ACC-14 (10.2) and ACC-11 (8.4) respectively. 

Peel weight was recorded maximum in ACC-19 

(430) and minimum in ACC-11(201.33). Pulp weight 

was recorded maximum in ACC-14 (830) and 

minimum in ACC-3 (240). The pulp: peel ratio was 

highest in ACC-13 (2.87) and lowest in ACC-3 

(0.63). However ACC-13 is at par with ACC-10, 

ACC-15, ACC-20 and ACC-22. The juice content (in 

ml) was maximum in ACC-4 (296.67) and least in 

ACC-3 (125.67). However ACC-4 is at par with 

ACC-5, ACC-10, ACC-11, ACC-14 and ACC-17. 

The number of seeds per fruit was maximum in 

ACC-17 (142.33) and minimum in ACC-2 (26.33).

 

Table 2. Physical properties of different pummeloaccessions (average of 3 replications) 
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ACC-1 773.33 11.67 8.77 244.33 526 2.16 221 46.67 

ACC-2 766.33 12.5 10.43 225 534 2.37 214.33 26.33 

ACC-3 632.33 10.53 9.63 370.67 240 0.63 125.67 62 

ACC-4 770.33 10.47 10.47 377 392 1.04 296.67 35.33 

ACC-5 1021.67 12.6 10.33 294.67 729 2.49 280 45 

ACC-6 885.67 10.33 10.97 267.67 631 2.35 266.33 78.67 

ACC-7 960 11.47 10.4 294.67 671 2.26 248.33 48.33 

ACC-8 745.33 11.37 8.47 264.33 601 2.27 244 39 

ACC-9 1043.67 12.5 11.17 385 643 1.69 248.67 35 

ACC-10 854 11.67 11.4 238.33 600 2.60 274.67 127 

ACC-11 641.67 10.57 8.4 201.33 373 1.63 285 94.67 

ACC-12 997 12.07 8.63 356 638 1.80 237.67 44.33 

ACC-13 1008.33 13.07 9.33 248.33 724 2.87 255.67 66 

ACC-14 1209.33 10.2 10.47 335.33 830 2.38 280 50.67 

ACC-15 961.33 10.67 9.5 240 636 2.65 252 35.33 

ACC-16 556.33 12.17 10.7 299.33 257 0.88 264 42.33 

ACC-17 1223.67 13.17 10.83 387.67 816 2.07 274.33 142.33 

ACC-18 632 10.9 10.63 211.33 399 1.95 266 71.33 

ACC-19 886.67 11.2 9.7 430 454 1.07 251.33 37 

ACC-20 1055 12.37 12.17 288 727 2.62 249.33 127 

ACC-21 925 10.47 9.67 257.33 620 2.40 244.33 128.33 

ACC-22 989.67 11.5 10.63 237.33 678 2.86 256.33 67.67 

S.Em.(±) 15.78 0.17 0.171 11.89 1.83 0.11 13.73 3.04 

C.D. at 5% 45.20 0.48 0.49 34.05 5.25 0.30 39.31 8.70 

C.V. 3.08 2.49 2.93 7.02 0.55 8.88 9.45 7.91 

As shown in table 3, the maximum TSS was 

observed in ACC-15 (13.6)and minimum in ACC-13 

(10).ACC-21 is at par with ACC-15. Titratable 

acidity was observed maximum in ACC-13 (1.73)and 

minimum in ACC-3 and ACC-17 (0.8). However; 

ACC-4, ACC-5,ACC-9, ACC-10, ACC-15, ACC-16, 

ACC-18, ACC-19, ACC-20 are found to be at par. 

The pH was maximum in ACC-8 (4.27)and 

minimum in ACC-10 (4.09). The total sugar was 

maximum in ACC-22 (4.33)and minimum in ACC-3 

(4.15). However, ACC-15 is at par with ACC-22.
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Table 3. Chemical properties of different pummeloaccessions from North Bengal (average of 3 replications) 

Accessions TSS (
O

B) Titratable acidity (%) pH Total Sugar (%) 

ACC-1 11.66 1.34 4.23 4.16 

ACC-2 12.6 1.55 4.13 4.25 

ACC-3 13.13 0.8 4.15 4.15 

ACC-4 10.8 0.84 4.19 4.23 

ACC-5 11.6 0.86 4.18 4.25 

ACC-6 12.4 1.53 4.18 4.19 

ACC-7 12.87 0.96 4.14 4.18 

ACC-8 10.8 1.42 4.27 4.17 

ACC-9 12 0.84 4.21 4.29 

ACC-10 10.2 0.83 4.09 4.16 

ACC-11 10.6 1.55 4.14 4.23 

ACC-12 11 0.97 4.18 4.17 

ACC-13 10 1.73 4.19 4.26 

ACC-14 11.93 1.34 4.15 4.28 

ACC-15 13.6 0.81 4.18 4.31 

ACC-16 12 0.85 4.18 4.26 

ACC-17 12 0.8 4.21 4.22 

ACC-18 13 0.85 4.16 4.26 

ACC-19 12.6 0.81 4.16 4.2 

ACC-20 12.26 0.85 4.14 4.18 

ACC-21 13.53 0.88 4.2 4.25 

Acc-22 11 1.43 4.24 4.33 

S.Em. (±) 0.15 0.02 0.01 0.015 

C.D. at 5% 0.44 0.06 0.04 0.04 

C.V. 2.22 3.52 0.55 0.63 

 

CONCLUSION 

 

By considering the above results, it can be concluded 

that ACC-22, ACC-15 and ACC-10are superior in 

quality as compared to other accessions. 

 

REFERENCES 

 

Singh, I.P. and Singh, S. (2006). Exploration 

collection and characterization of citrus genetic 

diversity in north-eastern hill region In: Horticulture 

for Sustainable Income and Environment protection, 

Vol. I., V.B. Singh, AkaliSema and Pauline Alila 

(Eds.), Concept Publishing Company, New Delhi, 

India, pp.180-210. 

Winton, L.A. and Winton, K.B. (1961). Grapefruit 

in structure and composition of foods. (2): 

Vegetables, Legumes, Fruits. Published by John 

Wiley & Sons, Inc. London. 

Tsai, H.L., Chang, S.K.C. and Chang, S.J. (2007). 

Antioxidant content and free radical scavenging 

ability of fresh red pummelo (Citrus grandis (L.) 

Osbeck) juice and freeze-dried products. Journal of 

Agriculture and Food Chemistry. 55(8): 2867-2872. 

Dillard, C.J. and German, J.B. (2000). Phyto-

chemicals: nutraceuticals and human health. Journal 

of the Science of Food and Agriculture.80(12): 1744-

1756. 

Zhang, M., Duan, C., Zhang, Y., Huang, Z. and 

Liu, G. (2011). The flavonoid composition of 

flavedo and juice from the pummelo cultivar (Citrus 

grandis (L.) Osbeck) and the grapefruit cultivar 

(Citrus paradisi) from China. Food Chemistry 

129(4): 1530-1536.  

Gorinstein, S., Cvikrova, M., Machackova, I., 

Haruenkit, R., Park, Y.S., Jung, S.T., Yamamoto, 

K., Ayala, A.L.M., Katrich, E. and Trakhtenberg, 

S. (2004). Characterization of antioxidant 

compounds in Jaffa sweeties and white grapefruits. 

Journal of Food Chemistry.84(4): 503-510.  

AOAC,(1995). Official methods of analysis of 

AOAC international, 16th edition. Association of 

Official Analitical Chemist. Washington, USA. pp. 

1141.

 



*Corresponding Author 

________________________________________________  
  Journal of Plant Development Sciences Vol. 9 (9) : 901-904. 2017 

EFFECT OF METHOD OF PLANTING AND NUTRIENT MANAGEMENT ON 

YIELD OF SHORT GRAIN AROMATIC RICE (ORYZA SATIVA L.) 

 

D.K. Gupta* 
 

RMD College of Agriculture & Research Station, Ajirma,  

Ambikapur, Surguja (Chhattisgarh) – 497001  

Department of Agronomy, 

 Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.), 492 012 India 

Email: gupta_dinesh11@yahoo.co.in 

 

Received-08.08.2017, Revised-10.09.2017 

 
Abstract: The field experiment on “Effect of method of planting and nutrient management on yield of short grain aromatic 

rice (Oryza sativa L.)” was conducted during kharif seasons of 2017 at the Research Farm, IGKV, RMD College of 

Agriculture & Research Station Ambikapur, Surguja (Chhattisgarh). Treatments comprised of two method of planting viz., 

SRI and normal transplanting as main plot treatments , two nutrient management practices viz. RDF- 100% inorganic, RDF-

150%  through 50% inorganic + 50 % organic as sub-plot and 5 varieties in sub-sub plot during kharif seasons in split-split 

plot design with three replications. The scented rice yields are stagnating or declining in post green revolution era mainly 

due to imbalance in fertilizer, soil degradation, type of cropping system practiced, lack of suitable rice genotypes and other 

agro-techniques. Partial substitution of chemical fertilizer with organic sources of nutrients is useful in different rice-based 

cropping systems. The use of excessive chemical fertilizer & pesticide are causing environmental hazard. It is therefore 

necessary to develop a suitable production system in this context proper selection of varieties, optimum density (spacing) per 

unit area and appropriate nutrient management are important for achieving higher yields. The Planting method in SRI 

practices the number of tiller was significantly higher than normal planting and non- significantly higher with plant height, 

length of panicle and 1000-grain weight, grain yield and biological yield. SRI planting method recorded higher net return 

and B: C ratio (Rs. 57869 ha-1 and 1.54) lowest in normal planting (Rs. 53349 ha-1 and 1.35). In case of nutrient management 

practices the application of 150% NPK of RDF (50% inorganic + 50% organic) the plant height and no. of grain per panicle 

were significantly higher than 100% NPK of RDF (100% inorganic) and non- significantly higher with total no. of tiller, 

effective tiller, length of panicle and 1000-grain weight, grain yield and biological yield. 100% NPK of RDF recorded higher 

net return and B: C ratio (Rs. 57201 ha-1 and 1.55) than 150% NPK of RDF (Rs. 54018 ha-1 and 1.35). The five varieties, 

Badshahbhog selection-1, Vishnubhog selection-1, Dubraj selection-1, Tarun bhog selection-1 and CG Sugandhit bhog 

selection-1 exhibited differences in growth, yield attribution and finally grain & economics. Rice variety vishnubhog 

selection-1 had significantly tallest plants while CG. sugandhit selection-1 had the shortest plants. The number of total tillers 

per m2 and effective tillers per plant in CG.sugandhit selection-1 were significantly higher and at par with badshahbhog 

selection-1 and vishnubhog selection-1 but 1000-grain weight, panicle length were significantly higher under vishnubhog 

selection-1. In case of number of grains per panicle was higher under CG.sugandhit selection-1 over other varieaties. Rice 

variety CG sugandhit bhog selection-1 recorded significantly higher grain (42.74 q ha-1) and biological yield (123.04q ha-1) 

over dubraj selection-1 (grain 32.42 ha-1) and biological yield 100.07 ha-1) but at par with vishnubhog selection-1(42.47 q ha-

1 and 124.73 q ha-1), tarun bhog selection-1(37.91 q ha-1 and 122.13 q ha-1) and badshahbhog selection-1(37.0 q ha-1 and 

109.0 q ha-1). CG sugandhit bhog selection-1 recorded higher net return and B:C ratio (Rs. 65323 ha-1 and 1.71) lowest in 

dubraj selection-1 (Rs. 40947 ha-1 and 1.41). 

 

Keywords: Nutrient management, Aromatic rice, Grain 

 

INTRODUCTION 

 

ice is the most consumed cereal grain in the 

world, especially for India. In Asian countries, 

rice is the main major staple crop covering about 

ninety per cent of rice grown in the world, with two 

countries, China and India, growing more than half 

of the total crop.  The major portion of this rice area 

is devoted to the course and medium slender rice 

varieties. Chhattisgarh is very well known for its 

traditional short gain aromatic rice. However, very 

less area has been given to the production of fine and 

scented rice. Rice quality is considered from the 

viewpoint of milling quality, grain size, shape, 

appearance and cooking characteristics.  Consumer 

judges the quality of rice mostly on its appearance, 

particularly the colour, size and shape and on its 

elongation during cooking. On the other hand, 

millers and traders prefer a variety capable of giving 

high head rice recovery (Sharma, 2002). 

The scented rice yields are stagnating or declining in 

post green revolution era mainly due to imbalance in 

fertilizer, soil degradation, type of cropping system 

practiced, lack of suitable rice genotypes and other 

agro-techniques. Partial substitution of chemical 

fertilizer with organic sources of nutrients is useful in 

different rice-based cropping systems. The use of 

excessive chemical fertilizer & pesticide are causing 

environmental hazard. It is therefore necessary to 

develop a suitable production system in this context 

proper selection of varieties, optimum density 

(spacing) per unit area and appropriate nutrient 

management are important for achieving higher 

yields. Hence, there is a need to identify suitable 
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verity, planting geometry & standardize the 

conjunctive use of nutrients. A judicious combination 

of organic and inorganic fertilizer can maintain long 

term soil fertility and sustain higher productivity of 

crops. Farmyard manure (FYM) is being used as a 

major source of organic matter in field crops. 

Limited availability of this manure is, however, an 

important constraint in its use as a source of 

nutrients.  

 

MATERIAL AND METHOD 

 

The present investigation was carried out at College 

Research Farm of Indira Gandhi Krishi 

Vishwavidyalaya, RMD College of Agriculture and 

Research Station, Ambikapur (C.G.) India during the 

kharif season (July-November) 2015. The soil of 

experimental field was sandy loam in texture, acidic 

in reaction (pH 6.2), low in available nitrogen, 

phosphorus and medium in potassium. Treatments 

comprised of two method of planting viz., SRI and 

normal transplanting as main plot treatments, two 

nutrient management practices viz. RDF- 100% 

inorganic, RDF-150% through 50% inorganic + 50 

% organic as sub-plot and 5 varieties Badshahbhog 

selection-1, Vishnubhog selection-1, Dubraj 

selection-1, Tarun bhog selection-1 and CG 

Sugandhit bhog selection-1 in sub-sub plot during 

kharif seasons in split-split plot design with three 

replications. 

 

RESULT AND DISCUSSION 

 

Method of planting  

The Planting method in SRI practices the no. of tiller 

was significantly higher than normal planting and 

non- significantly higher with plant height, length of 

panicle and 1000-grain weight, grain yield and 

biological yield. SRI planting method recorded 

higher net return and B: C ratio (Rs. 57869/ha and 

1.54) lowest in normal planting (Rs. 53349/ha and 

1.35). The data further revealed that younger 

seedlings produced more effective tillers per hill and 

yield attributing characters than older seedlings. The 

similar finding was also reported by Singh, et al., 

(2004) and Krishna and Biradarpatil, (2009). 

Nutrient management 
In case of nutrient management practices the 

application of 150% NPK of RDF (50% inorganic + 

50% organic) the plant height and no. of grain per 

panicle were significantly higher than 100% NPK of 

RDF (100% inorganic) and non- significantly higher 

with total no. of tiller, effective tiller, length of 

panicle and 1000-grain weight, grain yield and 

biological yield. 100% NPK of RDF recorded higher 

net return and B:C ratio (Rs. 57201/ha and 1.55) than 

150% NPK of RDF (Rs. 54018/ha and 1.35). The 

results are in agreement with the finding of Jha et al. 

(2004) and Sarawgi et al., (2006). Similar results had 

also reported by Mhaskar et al.(2005).Therefore, it 

may concluded that integrated nutrient management 

improves the growth and yield of scanted rice a well 

as impairs the soil health with adequate nutrient 

balance after harvest of rice. 

Varieties                                                                                                         

The five varieties, Badshahbhog selection-1, 

Vishnubhog selection-1, Dubraj selection-1, Tarun 

bhog selection-1 and CG Sugandhit bhog selection-1 

exhibited differences in growth, yield attribution and 

finally grain & economics. Rice variety vishnubhog 

selection-1 had significantly tallest plants while C.G. 

sugandhit selection-1 had the shortest plants. The 

number of total tillers/m
2
 and effective tillers/plant in 

CG.sugandhit selection-1 were significantly higher 

and at par with badshahbhog selection-1 and 

vishnubhog selection-1 but 1000-grain weight, 

panicle length were significantly higher under 

vishnubhog selection-1. In case of number of grains/ 

panicle was higher under CG.sugandhit selection-1 

over other varieaties. 

Rice variety C.G. sugandhit bhog selection-1 

recorded significantly higher grain (42.74 q/ha) and 

biological yield (123.04q/ha) over dubraj selection-1 

(grain 32.42/ha) and biological yield 100.07/ha) but 

at par with vishnubhog selection-1(42.47 q/ha and 

124.73 q/ha), tarun bhog selection-1(37.91 q/ha and 

122.13 q/ha) and badshahbhog selection-1(37.0 q/ha 

and 109.0 q/ha). C.G. sugandhit bhog selection-1 

recorded higher net return and B:C ratio (Rs. 

65323/ha and 1.71) lowest in dubraj selection-1 (Rs. 

40947/ha and 1.41). 

 

Table 1. Growth and yield attributes as influenced by of method of planting and nutrient management on yield 

of short grain aromatic rice (Oryza sativa L.) 
Treatment Plant 

height 

(cm) 

Tillers 

(m2) 

No. of effective 

tillers/plant 

Panicle 

length 

(cm) 

No. of grain 

/panicle 

1000-

grain wt. 

(g) 

Main plot-Method of planting 

M1-SRI 151.02 249.17 14.0 27.14 141.37 14.67 

M2-Narmal transplanting 139.87 255.50 7.12 25.33 140.17 14.52 

SEm± 2.62 21.54 1.19 0.63 2.11 063 

CD at 5% NS 92.70 5.22 NS NS NS 

 

Sub plot-Nutrient management 
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N1 - RDF (100% inorganic) 142.03 251.70 10.44 26.05 139.00 14.58 

N2-150% RDF (50% inorganic + 50% organic.)  148.86 252.97 10.67 26.42 142.53 14.61 

SEm± 0.82 4.68 0.20 0.29 0.52 0.22 

CD at 5% 2.26 NS NS NS 1.54 NS 

 

Sub-sub plot- Varieties 

V1-Badshahbhog selection-1 149.78 296.0 11.64 27.51 141.17 15.94  

V2- Vishnubhog selection-1 173.45 257.50 10.47 29.48 131.00 16.20 

V3- Dubraj selection-1 154.07 192.08 8.16 27.01 109.50 11.51 

V4- Tarun bhog selection-1 152.86 237.33 10.61 22.75 147.58 14.42 

V5- CG Sugandhit bhog selection-1 97.05 288.75 12.11 24.41 174.58 14.91 

SEm± 2.35 17.61 0.57 0.57 3.52 0.3 

CD at 5% 6.80 35.88 1.66 1.75 11.21 1.0 

CD at 5% A x B 3.19 18.26 0.78 1.31 2.18 0.095 

CD at 5% A x C NS NS NS NS NS NS 

CD at 5% B x C NS NS NS NS NS NS 

CD at 5% A x B x C NS NS NS NS NS NS 

 

Table 2. Yield and economics as influenced by of method of planting and nutrient management on yield of short 

grain aromatic rice (Oryza sativa L.) 
Treatment Yield  (q/ha) Harvest 

index (%) 

Cost of 

cultivation 

(Rs./ha) 

Net 

Income 

(Rs./ha) 

B:C 

ratio 

 Grain Straw Biological     

Main plot- Method of planting 

M1-SRI 39.05 72.61 116.66 33.55 37500 57869 1.54 

M2-Narmal transplanting 37.96 71.98 114.95 32.94 39500 53349 1.35 

SEm± 1.89 1.06 1.41 0.89    

CD at 5% NS NS NS NS    

 

Sub plot- Nutrient management 

 

N1-RDF(100% inorganic) 38.62 70.29 113.91 33.97 36900 57201 1.55 

N2-150% RDF (50% inorganic + 50% 
organic.)  

38.39 74.31 117.67 32.52 40100 54018 1.35 

SEm± 1.33 1.32 1.66 0.05    

CD at 5% NS 3.99 NS 0.14    

 

Sub-sub plot- Varieties 
 

V1-Badshahbhog selection-1 37.00 67.01 109.00 33.96 38500 41611 1.34 

V2- Vishnubhog selection-1 42.47 77.26 124.73 34.11 38500 64977 1.69 

V3- Dubraj selection-1 32.41 62.66 100.07 32.31 38500 40947 1.06 

V4- Tarun bhog selection-1 37.91 72.21 122.13 31.05 38500 54289 1.41 

V5- CG Sugandhit bhog selection-1 42.74 75.35 123.08 34.78 38500 65323 1.70 

SEm± 1.47 4.56 7.53 1.46 - - - 

CD at 5% 4.52 NS NS NS - - - 

     - - - 

CD at 5% A x B 1.62 5.64 5.75 2.01 - - - 

CD at 5% A x C 3.19 NS NS 0.18 - - - 

CD at 5% B x C NS NS NS NS - - - 

CD at 5% A x B x C NS NS NS NS - - - 

 

REFERANCES 

 

Jha, S.K., Tripathi, R.S. and Malaiya, S. (2004). 

Influence of integrated nutrient management 

practices on growth  and yield of scented rice (Oryza 

sativa L.). Annals Agricultural Research  25 (1): 

159-161. 

Mhaskar, N.V., Thorat, S.T. and Bhagat, S.B. 

(2005). Effect of nitrogen levels on leaf area index 



904 D.K. GUPTA 

and grain yield of scented rice vaieties. Journal Soils 

and Crops. 15 (1): 218-220. 

Sarawgi, S.K, Sarawgi, A.K., Purohit, K.K. and 

Khajanji, S.N. (2006). Effect of nutrient 

management on tall and short to medium slender 

scented rice verities in alfisol of Chhattisgarh plain. 

Journal of Agricultureal Issues 11 (1): 91-93. 

Sharma, N. (2002). Quality characteristics of non-

aromatic and aromatic rice varieties of Punjab. 

RRRS,PAU, Kapurthala, Punjab, 72 (7): 408-410. 

Singh, K.K., Yadav, S.K., Tomar, B.S., Singh, J.N. 

and Singh,P.K. (2004). Effect of seedling age on 

seed yield and seed quality attributes in rice (Oryza 

sativa L.) cv. Pusa Basmati-1. Seed Research, 32 (1): 

5-8.

 


	Contents Vol.9 (9)
	01. Battula Soujanya-1273
	02. Vidya Rani-1268
	03. Aditi Sahu-1283
	04. Akhilesh Kumar-1287
	05. Anu Sharma-1297
	06. Thiyam Jefferson Singh-1294
	07. Ramesh Naidu-1279
	08. Subodh Kumar-1235
	09. Nilesh Bhowmick-1278
	10. D.K.Gupta2-1251

