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Introduction 
Cotton (Gossypium hirsutum L.), a crop of prosperity, is an industrial commodity of 
world-wide importance. Among all the fibre crops, cotton is a major fibre crop, thus 
popularly called as ‘king of fibre crops’. Cotton is an important fiber crop of India 
contributing 85 per cent of raw materials to textile industry. India has a unique 
distinction of cultivating cotton on 12.70 million hectares, accounting for about 38 
per cent of total cotton growing areas of the world with a share of 21 per cent of 
the global production (30.50 million bales) with an average productivity of 523 kg 
lint ha-1[1]. India ranks first in area and in production, the early estimate of USDA 
indicates that India has displaced China and become the leading producer of 
cotton and also maintaining largest area under cotton and second largest exporter 
of cotton next to United States [1]. The production increased from a meagre 169 
kg lint ha-1 in 1980-81 to a high of 523 kg lint ha-1. However, the productivity of 
cotton in India is still far less than other cotton growing countries of the world viz., 
Australia (2,038 kg ha-1), Turkey (1,620 kg ha-1), Brazil (1,524 kg ha-1), China 
(1,484 kg ha-1), USA (1,476 kg ha-1) and Egypt (737 kg ha-1) [1]. However, 
Karnataka produces around 2.19 million bales of cotton lint from an area of 0.59 
million hectares with a productivity of 658 kg ha-1 [1]. 
Cotton is an important cash crop of Dharwad region cultivated mostly under 
rainfed conditions. It is grown under the large area with productivity of 312 kg lint 
ha-1 which is lower than other cotton growing regions. The yield potential of some 
improved varieties is comparable to hybrids. Various techniques like maintaining 
suitable plant density, use of optimum dose of nutrition, growth regulators etc. are 
being used in cotton production.  Among the various cultural practices, the 
spacing (plant density) is a major factor which influences the growth, fruiting and 
yield of seed cotton in compact cotton genotypes. The lower plant density than the 
optimum level is one of the major reasons of lower yield in cotton. The optimum 
level of cotton would however depend on the plant type. One of the options for

 
maximizing yield per unit area is maintaining optimum plant population per unit 
land area and it varies from variety to variety. The plant to plant distance 
requirements differed from one variety to another variety. Some plants are erect 
nature and they require less space, hence, more plant population needs to give 
potential yield while others being bushy in plant growth nature require more space 
and results in low plant population to give potential yield. Maximum yield can be 
obtained by maintaining optimum plant population according to plant 
morphological characteristics which differs from one plant to another. 
The compact types of varieties have the shorter sympodial branches with reduced 
inter-nodal length giving morphological features of compressed habit and 
clustered boll habit on account of low vertical and horizontal growth it occupies 
minimum space. They offer great scope for Ultra-narrow row (UNR) cotton 
production. The reduced plant height makes plant protection operations easier 
and effective. These compacts also provide the scope for increasing plant 
population per unit area by virtue of their shorter stature. It provides scope for 
double cropping and mechanical harvesting. These compact types have the 
added advantage of requiring few pickings only. Therefore, reduces the labour 
cost as well as seed cost as formers will use the varietal seeds during next sowing 
season. Insufficient major nutrients (N, P2O5 and K2O) uptake in cotton has been 
shown to delay in maturity and decrease lint yields, while excessive amounts will 
cause a host of disadvantages, ranging from increased insect damage to 
defoliation difficulties. Proper major nutrient rates are therefore essential to 
maximising lint production while minimising input cost in UNR cotton. An 
experiment was, therefore, conducted to determine the effect of different planting 
geometry and fertilizer levels on performance of yield and economics of compact 
cotton genotypes during kharif 2014-15 and 2015-16 at Main Agricultural 
Research Station, University of Agricultural Sciences, Dharwad under rainfed 
condition.  
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Abstract- An experiment was conducted to determine the effect of different planting geometry and fertilizer levels on performance of yield and economics of compact 
cotton genotypes during kharif 2014-15 and 2015-16 at University of Agricultural Sciences, Dharwad. Interaction effect between cotton genotypes, spacing and fertilizer 
levels were found to be significant for seed cotton yield, yield parameters and economics. The treatment combination o f RAH-274 sown at spacing of 45x10 cm with the 
application of 100:50:50 kg NPK ha-1 recorded significantly higher seed cotton yield (3668 kg ha -1) as compared to other treatments. It was found on par with genotypes 
RAH-99 and DSC-1351 (3575 and 3497 kg ha-1, respectively) at same spacing and fertilizer level. The above said treatments were recorded significantly higher gross 
returns (₹.154049, 150150 and 146860 ha-1, respectively), net returns (₹. 94911, 100701 and 97411 ha-1, respectively) and benefit: cost ratio (3.12, 3.04 2.97, 
respectively) over remaining treatments. 
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Materials and Methods 
A field experiment was conducted to study the yield and economics performance 
of compact cotton genotypes under different planting geometry and fertilizer levels 
during kharif 2014-15 and 2015-16 at Main Agricultural Research Station, 
University of Agricultural Sciences, Dharwad on medium black clay soil. The 
seeds of compact cotton genotypes were collected from A.R.S., Hebballi, U.A.S., 
Dharwad were used as seed material for experiment and delinting was done by 
using of conc. H2SO4 acid and air dried for one day. After complete air dry, the 
delinted seeds were treated with Goutch (Imidachloprid) @ 50 ml/ 250 l of water/ 
10 kg seeds to control sucking pest incidence after germination of seeds and 
during seedling stage. 
The experiment was laid out in strip split plot design with three replications. The 
experiment was consisted of 24 treatment combinations of four genotypes (G1-
RAH-274, G2-RAH-99, G3-DHG-7-96 and G4-DSC-1351) as horizontal strip plot 
treatments and three planting geometries viz., S1-60x15 cm (1,11,111 plants ha-1), 
S2-45x15 cm (1,48,148 plants ha-1) and S3-45x10 cm (2,22,222 plants ha-1) as 
vertical strip plot treatments and two nutrient levels viz., F1-80:40:40 (100 % RDF) 
and F2-100:50:50 (125 % RDF) kg N, P2O5 and K2O per ha as intersectional plot 
treatments. FYM @ 5 t ha-1 was applied to all treatments uniformly and two levels 
of fertilizer doses were applied to the plots as per the treatments. Half dose of 
nitrogen and entire of phosphorus and potassium in the form of urea, diammoniam 
phosphate (DAP) and muriate of potash (MOP), respectively was band placed 4–5 
cm deep and about 5 cm away from the seed as basal dose. Remaining half dose 
of nitrogen in the form of urea was top dressed in two equal splits at 30 and 50 
days after sowing in line method 5 cm away from the plant row. The cotton 
genotypes were sown on 22nd July 2014 for first year and 21st June 2015 for 
second year.  The seeds were hand dibbled in the middle portion of furrow opened 
by maintaining space between row-row and plant-plant as per the plan of 
experiment. The plant protection measures were taken throughout the crop growth 
period as per the recommended schedule.   
Observations on yield parameters and seed cotton yield were recorded at harvest. 
The price (in rupees) of the inputs and the produce prevailing during the 
experimental period were considered for working out the economics of the various 
treatment combinations Net returns (₹ ha-1) were calculated by deducting the cost 
of cultivation from gross income (₹ ha-1).  Benefit cost ratio was worked out as 
follows. 
                                                        Gross returns (₹. ha-1) 
 Benefit cost ratio  =      ––––––––––––––––––––––––– 
         Cost of cultivation (₹. ha-1)  

 
The experimental data obtained were subjected to statistical analysis as described 
by [2]. The level of significance used in ‘F’ test was at P = 0.05. Statistical analysis 
of data was done by using MSTAT-C. The mean value of main plot, sub plot, sub-
sub plot and interactions were separately subjected to Duncan’s multiple range 
test (DMRT) using the corresponding error mean sum squares and degrees of 
freedom values. 
 
Results and Discussion 
The yield of a crop determine by many factors among them genotypes also play 
an important-role which influence on yield of a crop. The yield potentiality of 
genotypes within the genetic limit is set by the environment provided. Genotypes 
differ in their yield potential depending on many physiological processes, which 
are controlled by both genetic makeup of the plant and the environment. In the 
present investigation based on two years pooled analysis, RAH-274 recorded 
significantly higher seed cotton yield (3199 kg ha-1) as compared to DHG-7-96 
(2867 kg ha-1). However, it was found on par with RAH-99 (3156 kg ha-1) and 
DSC-1351 (3134 kg ha-1) [Table-1]. An increase in the seed cotton yield with RAH-
274, RAH-99 and DSC-1351 to an extent of 10.4, 9.2 and 8.5 per cent, 
respectively over DHG-7-96. This might be due to increased number of bolls per 
plant, boll weight and seed cotton yield per plant under RAH-274 (10.37, 3.01g 
and 29.36g, respectively), RAH-99 (10.16, 3.04g and 28.68g, respectively) and 
DSC-1351 (10.08, 3.07g and 28.83g respectively) were on par with each other 
and recorded significantly superior over DHG-7-96 (7.81, 2.92g and 26.23g, 

respectively) [Table-1]. The differences in seed cotton yield by the genotypes were 
reported earlier [3-7]. Seed cotton is an end product of various physiological 
processes of cotton plants and is the reflectance of the production of total dry 
matter per plant especially its accumulation in leaves and reproductive parts at 
different growth stages.  
The higher population density of 2,22,222 plants ha-1 (45x10cm) produced 
significantly higher seed cotton yield and stalk yield (3372 and 5087 kg ha-1, 
respectively) than population densities of 1,48,148 plants ha-1  (45x15cm) and 
1,11,111 plants ha-1 (60x15 cm) [Table-1]. However, the yield attributes like 
number of bolls per plant, boll weight and seed cotton yield per plant were 
recorded significantly higher with wider spacing of 60x15 cm (11.30, 3.15g and 
34.60g, respectively) than other spacings [Table-1]. Even though decreased yield 
attributes as plant density increased, may be due to the fact that the increase in 
plants per unit area could compensated for the decrease in yield components per 
plant under narrow spacing. This decrease in yield attributes may be due to over 
population per unit area and more inter plant competition between the plants for 
light, nutrients and moisture. The increasing plant density resulted in decreasing of 
boll weight and number of bolls per plant which ultimately decreases the final yield 
reported [8]. Similarly, closer plant density (45x45 cm) gave higher yield over 
60x45 cm and 60x60 cm plant spacing [4]. However, these higher values of yield 
components could not compensate for loss in yield due to lower plant population. 
Hence, wider spacing of 60x15 cm recorded significantly lower yield as compared 
to closer spacings of 45x15 cm and 45x10 cm.   
Application of higher level of fertilizer (100:50:50 kg NPK ha-1) recorded 
significantly higher seed cotton yield (3175 kg ha-1) than lower level of fertilizer 
application (80:40:40 kg NPK ha-1) in pooled data [Table-1]. Higher seed cotton 
yield at higher fertility level might have resulted from the combined effect of 
nitrogen, phosphorus and potassium applied. Nitrogen has greater influence than 
phosphorus and potassium, but in the presence of phosphorus and potassium, 
nitrogen had greater impact on growth and yield of cotton than with nitrogen alone 
[9]. This increase in seed cotton yield with increased fertilizer levels is in 
conformity with the earlier findings [10-11]. Increased seed cotton yield with 
increased N levels was observed [12-13]. Significantly increased in seed cotton 
yield per plant (29.75 g) at higher fertilizer level than lower fertilizer level may be 
due to increased number of bolls per plant and boll weight (10.09 and 3.06 g, 
respectively) in pooled data [Table-1]. The increase in yield attributes indicated 
that good growth and development of plant with higher NPK level due to better 
availability of nutrients.  
Interaction effect between cotton genotypes, spacing and fertilizer levels were 
found to be significant for seed cotton yield. In pooled analysis, RAH-274 (3668 kg    
ha-1), RAH-99 (3575 kg ha-1) and DSC-1351 (3497 kg ha-1) grown at 45x10 cm 
with application of 100:50:50 kg NPK ha-1 were recorded on par seed cotton yields 
and were significantly superior over rest of treatment combinations. [Table-1]. The 
seed cotton yields were ranged from 2539 to 3668 kg ha-1. The genotype RAH-
274 under spacing of 45x10 cm with 80:40:40 kg NPK ha-1 (3413 kg ha-1) was next 
in the order. The differential response of the cotton genotypes in seed cotton due 
to planting geometry and fertilizer can be related to their differential response of 
growth and yield contributing characters. Treatment combinations of RAH-274, 
RAH-99 and DSC-1351 grown under spacing of 45x10 cm coupled with higher 
level of fertilizer application (100:50:50 kg NPK ha-1) recorded yield components 
like seed cotton yield per plant (24.47, 24.26 and 23.92g, respectively), number of 
bolls per plant (9.25, 8.99 and 9.01, respectively) and boll weight (2.94, 2.96 and 
2.98g, respectively) may be lower than wider spacing [Table-1] but these 
treatment combinations increased significantly higher seed cotton yield per 
hectare might be due to higher plant population per unit area. However, yield 
components like seed cotton yield per plant (37.11, 36.48 and 37.04g, 
respectively), number of bolls per plant (12.74, 12.82 and 12.64, respectively), boll 
weight (3.20, 3.24 and 3.26g, respectively) were significantly higher with 
interactions of RAH-274, RAH-99 and DSC-1351 when grown under wider spacing 
of 60x15 cm with application of higher level of fertilizer application (100:50:50kg 
NPK ha-1) as compared to rest of the treatments combinations [Table-1] but these 
treatments combination failed to compensate or contribute significant yield in per 
hectare due to lower plant population per unit area. Same conclusion made other 
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scientist [7].  
 

Table-1 Yield parameters, seed cotton yield (kg ha-1) and stalk yield (kg ha-1) of compact cotton genotypes as influenced by planting geometry and fertilizer levels (Two 
years pooled data) 

Treatments No. of bolls per plant Boll weight  (g) Seed cotton yield   (g plant-1) Seed cotton yield    (kg ha-1) Stalk yield (kg ha-1) 

Genotypes (G) 

G1-RAH-274 10.37 a 3.01 b 29.36 a 3199 a 4886 a 

G2-RAH-99 10.16 a 3.04 ab 28.68 a 3156 a 4943 a 

G3-DHG-7-96 7.81 b 2.92 c 26.23 b 2867 b 5033 a 

G4-DSC-1351 10.08 a 3.07 a 28.83 a 3134 a 4778 b 

S.Em.± 0.10 0.01 0.27 30.9 42.97 

Spacings (S) 

S1-60 x15 cm 11.30 a 3.15 a 34.60 a 2808 c 4754 b 

S2-45 x15 cm 9.35 b 3.00 b 27.65 b 3087 b 4889 a 

S3-45 x10 cm 8.17 c 2.88 c 22.57 c 3372 a 5087 a 

S.Em.± 0.10 0.02 0.10 13.9 60.71 

Fertilizer levels (F) (NPK kg ha-1) 

F1-80:40:40 9.13 b 2.96 b 26.80 b 3003 b 4859 a 

F2-100:50:50 10.09 a 3.06 a 29.75 a 3175 a 4961 a 

S.Em.± 0.08 0.02 0.15 22.0 44.53 

Interactions (GxSxF) 

RAH-274 + 60 x 15 cm + 80:40:40 11.44 b 3.10 a-d 34.54 b 2810 hi 4841 a-e 

,,        +      ,,            + 100:50:50 12.74 a 3.20 ab 37.11 a 2959 g-i 4840 a-e 

,,        + 45 x 15 cm + 80:40:40 9.79 d-g 2.89 d-g 26.83 e 3055 e-h 4811 a-e 

,,        +      ,,            + 100:50:50 10.50 c-e 3.09 a-e 31.23 c 3288 c-e 4705 b-e 

,,        + 45 x 10 cm + 80:40:40 8.49 i-l 2.83 fg 21.98 g 3413 bc 4881 a-e 

,,        +      ,,            + 100:50:50 9.25 f-i 2.94 c-g 24.47 f 3668 a 5238 ab 

RAH-99   + 60 x 15 cm + 80:40:40 11.10 bc 3.10 a-d 33.73 b 2815  hi 4715 b-e 

,,        +      ,,            + 100:50:50 12.82 a 3.24 a 36.48 a 2930 g-i 4580 de 

,,        + 45 x 15 cm + 80:40:40 9.17 g-j 2.98 b-g 26.48 e 3003 gh 4889 a-e 

,,        +      ,,            + 100:50:50 10.57 cd 3.10 a-d 29.56 d 3254 c-f 5270 a 

,,        + 45 x 10 cm + 80:40:40 8.35 j-l 2.88 d-g 21.60 gh 3362 bc 5161 a-c 

,,        +      ,,            + 100:50:50 8.99 g-k 2.96 c-g 24.26 f 3575 ab 5043 a-d 

DHG-7-96+ 60 x 15 cm + 80:40:40 8.84 h-l 3.05 a-f 30.32 cd 2539 j 4676 c-e 

,,        +      ,,            + 100:50:50 9.72 e-g 3.13 a-c 33.43 b 2724 ij 5000 a-e 

,,        + 45 x 15 cm + 80:40:40 7.27 m 2.86 e-g 23.99 f 2847 hi 4864 a-e 

,,        +      ,,            + 100:50:50 8.03 l 2.93 c-g 27.03 e 2954 g-i 5228 ab 

,,        + 45 x 10 cm + 80:40:40 6.31 n 2.77 g 20.30 h 3029 f-h 5316 a 

,,        +      ,,            + 100:50:50 6.72 mn 2.82 fg 22.32 g 3110 d-g 5115 a-c 

DSC-1351 + 60 x 15 cm + 80:40:40 11.13 bc 3.15 a-c 34.18 b 2810 hi 4729 b-e 

,,        +      ,,            + 100:50:50 12.64 a 3.26 a 37.04 a 2880 g-i 4651 c-e 

,,        + 45 x 15 cm + 80:40:40 9.44 f-h 3.05 a-f 25.98 e 3032 f-h 4470 e 

,,        +      ,,            + 100:50:50 10.05 d-f 3.14 a-c 30.11 cd 3262 c-f 4878 a-e 

,,        + 45 x 10 cm + 80:40:40 8.24 kl 2.85 fg 21.74 gh 3322 cd 4956 a-e 

,,        +      ,,            + 100:50:50 9.01 g-k 2.98 b-g 23.92 f 3497 a-c 4983 a-e 

S.Em.± 0.26 0.07 0.51 76.4 154.26 

Means followed by the same letter (s) within a column are not significantly differed by DMRT (P=0.05)  

 
Differences in yield attributes related to the differences in dry matter production 
and its accumulation in different plant parts. When all the genotypes are allowed 
to accumulate the total dry matter under different planting geometry and different 
fertilizer levels it was apparent that genotype RAH-274 followed by RAH-99 and 
DSC-1351 accumulated significantly higher dry matter in reproductive parts was 
significantly higher over rest of the interactions. Similar trend of result observed for 
stalk yield. The stalk yield did not differ significantly among the interaction 
treatments [7]. Genotype DHG-7-96 grown under spacing of 45x10 cm at 80:40:40 
kg NPK ha-1 (5316 kg ha-1) was registered higher stalk yield as compared to rest 
of interaction effects [Table-1]. It is due to higher growth parameters obtained 
during crop growth period. 
Significantly higher gross returns, net returns and B:C ratio were recorded with 
RAH-274 (₹.1,34,351 ha-1, ₹.85,633 ha-1 and 2.76, respectively) followed by RAH-
99 and DSC-1351 and significantly lower with DHG-7-96 (₹. 1,20,413 ha-1, ₹. 
71,694 ha-1 and 2.48, respectively). However, closer spacing of 45x10 cm was 
registered significantly higher gross returns, net returns and B:C ratio (₹. 1,41,616 
ha-1, ₹. 92,678 ha-1 and 2.90, respectively) than spacing of 45x15 cm and 60x15 
cm. Similarly, significantly higher gross returns, net returns and B:C ratio were 
registered with application of higher dose of fertilizer of 100:50:50 NPK kg ha -1 (₹. 
1,33,351 ha-1 and ₹. 84,121 ha-1 and 2.71, respectively) than the application of 
lower dose of fertilizer [Table-2]. This is mainly due to production of higher seed 
cotton yield.  

Among the treatment combinations, gross returns, net returns and B:C ratio were 
registered significantly higher with RAH-274 grown with wider spacing of 45x10 
cm at 100:50:50 kg NPK ha-1 (₹. 1,54,049 ha-1, ₹. 1,04,600 ha-1 and 3.12 
respectively) as compared to rest of treatments [Table-2]. Which, was found on 
par with same genotype, RAH-99 and DSC-1351 grown with spacing of 45x10 cm 
at irrespective of fertilizer levels (80:40:40 and 100:50:50 kg NPK ha -1). While, 
significantly lower economic returns was noticed with DHG-7-96 with wider 
spacing of 60x15 cm at lower level of fertilizer of 80:40:40 kg NPK ha -1 (₹. 1,06,617 
ha-1, ₹. 58669 ha-1 and 2.23, respectively) than other treatments.  The high planting 
density system (1,48,148 plants ha-1) with application of fertilizer levels of 
100:50:50 kg NPK ha-1 was recorded significantly higher gross returns, net returns 
and B C ratio over others [14]. Similar findings also reported [7].   
 
Conclusion 
Based on the results of investigations carried out for two consecutive years (2014-
15 and 2015-16), it can be concluded that RAH-274, RAH-99 and DSC-1351 
seems to be promising cultivars under high planting density (each sown at spacing 
of 45x10 cm) with the application higher dose of fertilizer of 100:50:50 kg NPK ha -1 

by producing higher seed cotton yield (3668, 3575 and 3497 kg ha -1, respectively) 
and net returns (₹.1,04,600, 1,00,701 and 97,411 ha-1, respectively) under rainfed 
condition in Northern Transition Zone of Karnataka (Dharwad). It provides scope 
for mechanical harvesting. These compact types have the added advantage of 
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Table-2 Gross returns (₹. ha-1), net returns (₹. ha-1) and B:C ratio of compact cotton genotypes as influenced by planting geometry and fertilizer levels (Two years pooled 
data) 

Treatments Gross returns (₹. ha-1) Net returns (₹. ha-1) B:C ratio 

Genotypes (G) 

G1-RAH-274 134351 a 85633 a 2.76 a 

G2-RAH-99 132564 a 83845 a 2.73 a 

G3-DHG-7-96 120413 b 71694 b 2.48 b 

G4-DSC-1351 131618 a 82899 a 2.71 a 

S.Em.± 1299 1299 0.03 

Spacings (S) 

S1-60 x15 cm 117949 c 69141 c 2.44 c 

S2-45 x15 cm 129644 b 80885 b 2.66 b 

S3-45 x10 cm 141616 a 92678 a 2.90 a 

S.Em.± 585 585 0.01 

Fertilizer levels (F) (NPK kg ha-1) 

F1-80:40:40 126122 b 77914 b 2.62 b 

F2-100:50:50 133351 a 84121 a 2.71 a 

S.Em.± 926 926 0.02 

Interactions (GxSxF) 

RAH-274 + 60 x 15 cm + 80:40:40 118034 hi 70086 hi 2.47 fg 

,,        +      ,,            + 100:50:50 124278 g-i 75309 g-i 2.54 f 

,,        + 45 x 15 cm + 80:40:40 128303 e-h 80055 e-h 2.66 ef 

,,        +      ,,            + 100:50:50 138103 c-e 88834 c-e 2.81 c-e 

,,        + 45 x 10 cm + 80:40:40 143339 bc 94911 a-c 2.97 a-c 

,,        +      ,,            + 100:50:50 154049 a 104600 a 3.12 a 

RAH-99   + 60 x 15 cm + 80:40:40 118223 hi 70275 g-i 2.47 fg 

,,        +      ,,            + 100:50:50 123053 g-i 74084 g-i 2.52 fg 

,,        + 45 x 15 cm + 80:40:40 126105 gh 77857 f-h 2.62 ef 

,,        +      ,,            + 100:50:50 136661 c-f 87392 c-f 2.78 de 

,,        + 45 x 10 cm + 80:40:40 141190 bc 92762 bc 2.92 b-d 

,,        +      ,,            + 100:50:50 150150 ab 100701 ab 3.04 ab 

DHG-7-96+ 60 x 15 cm + 80:40:40 106617 j 58669 j 2.23 h 

,,        +      ,,            + 100:50:50 114394 ij 65425 ij 2.34 gh 

,,        + 45 x 15 cm + 80:40:40 119553 hi 71305 g-i 2.48 fg 

,,        +      ,,            + 100:50:50 124082 g-i 74813 g-i 2.53 fg 

,,        + 45 x 10 cm + 80:40:40 127197 f-h 78769 e-h 2.63 ef 

,,        +      ,,            + 100:50:50 130634 d-g 81185 d-g 2.65 ef 

DSC-1351 + 60 x 15 cm + 80:40:40 118034 hi 70086 hi 2.47 fg 

,,        +      ,,            + 100:50:50 120960 g-i 71991 g-i 2.48 fg 

,,        + 45 x 15 cm + 80:40:40 127358 f-h 79110 e-h 2.65 ef 

,,        +      ,,            + 100:50:50 136983 c-f 87714 c-f 2.78 de 

,,        + 45 x 10 cm + 80:40:40 139510 cd 91082 b-d 2.88 b-d 

,,        +      ,,            + 100:50:50 146860 a-c 97411 a-c 2.97 a-c 

S.Em.± 3208 3208 0.06 

Means followed by the same letter (s) within a column are not significantly differed by DMRT (P=0.05) 

 
requiring few pickings only. Therefore, reduces the labour cost as well as seed 
cost as formers can be used the varietal seeds during next sowing season.  
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