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Abstract 
A field experiment was conducted under humid subtropical agro-climatic condition of Nepal during rainy season of 2014. The 

experiment was laid out in to two factor Randomized Complete Block Design with  three replications consisting three drought 

tolerant rice varieties (Sukhadhan-4, Sukhadhan-5 and Radha-4) and four planting geometry (15 cm × 10 cm, 15 cm × 15 cm, 

20 cm × 15 cm and 20 cm × 20 cm). The results revealed that the highest plant height and maximum leaf area index was 

recorded in planting geometry 15 cm × 10 cm in all growth stages. Whereas, planting geometry 20 cm × 15 cm produced the 

maximum number of tiller m-2 in all growth stage.  While planting geometry 20 cm × 15 cm and 20 cm × 20 cm produced 

statistically similar crop growth rate and dry matter accumulation in all stage of growth. Regarding the varieties, Sukhadhan- 

4 showed highest plant height up to 75 DAT and plant height was statistically similar to Radha - 4 in 60 and 75 DAT. But 

maximum number of tiller m-2, leaf area index, crop growth rate and dry matter accumulation were recorded in Sukhadhan – 5 

varieties.  
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Introduction  

Rice (Oryza sativa L.) is one of the important staple foods 

in the world and account for 20 % calorie consumed 

worldwide (Jones and Sheats 2016). Approximately 163.2 

million hectare area is covered with rice all over the world 

with an annual production of 719.7 million tones 

(FAOSTAT, 2013). It is one of the most important cereal 

crops of Nepalese agriculture and economy. It is grown in 

all agro-ecological zones from Terai plains (59 m at 

Musaharnia of Dhanusa district) to high hills up to 3050 

masl (Chhumchure in Jumla district) including valleys and 

foot hills of Nepal (NARC, 2007; Sapkota et al., 2010). It is 

grown in about 1.48 million ha with the production of 5.04 
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million tons and productivity is 3.39 ton ha-1 (MOAD, 

2014).  About 21% (3.2 million hectares) of the total land 

area of Nepal is used for cultivation where the major crops 

are rice (45%), maize (20%), wheat (18%), millet (5%) and 

potatoes (3%), followed by sugarcane, jute, cotton, tea, 

barley, legumes, vegetables and fruits (Gautam, 2008). 

The magnitude of the annual monsoon strongly influences 

the production of rice in Nepal .The projected climate 

changes also have considerable impact on agricultural 

production. Climate-related changes like rainfall pattern, 

temperature, floods, landslides, soil erosion has been 

observed (IPCC, 2007). It is estimated that the average 

temperature in Nepal is rising by 0.5oC per decade (Lama 
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and Devkota, 2009). The increased temperature with 

variable rainfall condition create periodic drought in rice 

growing season and sometime even changes cultivated land 

in to barren land. The uneven and intermittent distribution 

of rainfall and shortage of water makes the drought varieties 

more important (Luo and Zhang, 2001). Drought stress 

during the vegetative growth period, anthesis and terminal 

stages of rice cultivation cause sterility in spikelet, which 

ultimately decreases the yield (Kamoshita et al, 2004).  

Planting geometry of a crop affects the interception of solar 

radiation, crop canopy coverage, dry matter accumulation 

and crop growth rate (Anwar et al., 2011). The closer 

planting geometry causes competition among plants for 

light, water, and nutrients which consequently slow down 

growth as well as the grain yield. Optimum planting 

geometry ensures the proper growth of aerial as well as 

underground plant parts by efficient utilization of solar 

radiation, nutrients and water (Miah et al., 1990). Similarly, 

the tillering habit and formation of spikelets per panicle also 

influenced by the planting geometry, which is responsible 

for the yield of rice per unit area. So the planting geometry 

and plant spacing should be optimized by keeping in mind 

different aspects of cropping management techniques. 

Hence, this study aim was carried out to investigate the 

influence of different planting geometry on growth of 

drought tolerant rice varieties.  

Materials and Methods 

The experiment was conducted in Narayani VDC, ward No. 

7 of Nawalparasi district during May to November, 2014. 

Geographically, it is located at 27°35’’N Latitude and 84◦2’ 

E Longitudes at the elevation of 254 m asl. The average 

monthly minimum and maximum temperature were 

20.43°C and 35.87°C respectively and the maximum rainfall 

was observed in the month of August (735 mm). The 

meteorological data for the growing season of crop during 

2014 is presented in Table 1. Soil analysis results show that 

(Table 2), the soil was silt loam, pH 6.67 and low in organic 

matter (2.1%). The experiment consist of three drought 

tolerant rice varieties viz. Sukhadhan-4, Sukhadhan-5 and 

Radha-4 and four planting geometry viz. 15 cm × 10 cm, 15 

cm × 15 cm, 20 cm × 15 cm and 20 cm × 20 cm. 

Table 1: meteorological data during crop growing season 

2014 
Months Rain fall  

(mm) 

Avg. maximum 

temperature  

(oC) 

Avg. 

minimum 

temperature 

(oC) 

June 510.80 35.87 25.76 

July 652.60 33.75 25.61 

August 735.30 33.40 25.24 

September 248.00 33.59 24.32 

October 122.00 31.19 20.43 

Source: Department of Hydrology and meteorological station, 2014 

 Table 2:  Physico-chemical properties of the soil of the 

experimental site (2014) 

S.

N. 

Properties Cont

ent  

Category 

1 Physical properties      
Sand (%) 21.6 

 

 
Silt (%) 58.80 

 

 
Clay (%) 19.60 

 

 
Soil texture 

 
Silt loam  

2 Chemical properties  
  

 
pH (1:2) 6.67 Slightly 

Acidic  
Total Nitrogen (%) 0.10 Medium  
Available Phosphorus 

(P2O5 Kg ha-1) 

45 Medium 

 
Available Potassium (K2O 

Kg ha-1) 

190.7

8 

Medium 

  Organic matter (%) 2.1 Low 

 

The experiment was laid out in randomized complete block 

design (RCBD) consisting three replication. Each 

replication consist 12 plots and the unit plot was 9 m2 (3 m 

× 3 m) with the total experimental area of 467.5 m2. The 

individual plots and replication were separated by 0.5 m. 

Dry nursery bed was prepared for raising the seedlings and 

20 days old seedlings were transplanted in puddled field in 

15 cm × 10 cm, 15 cm × 15 cm, 20 cm × 15 cm and 20 cm 

× 20 cm planting geometry, each hill consisting single 

seedling. Fertilizer dose of 60:30:20 kg NPK ha-1 was 

applied from urea (46%N), DAP (18% N and 46% P2O5) 

and MOP (60% K2O). Half dose of Nitrogen and full dose 

of P and K were applied before final land preparation as 

basal dose and remaining dose of N was applied at panicle 

initiation stage. In order to create drought condition no 

irrigation was done and grows under natural condition. 

After 30 days of transplanting different biometrical 

observations plant height, leaf area index, number of tiller 

m-2, dry matter accumulation were observed. For plant 

height, ten hills were selected from the 6th and 10th row of 

each plot and tagged it for taking plant height in different 

phase of the crop. The height of each tagged plants was 

measured at 15 days interval till full maturity stage. Plant 

height was determined by measuring the distance from the 

soil surface to the tip of the leaf before heading and to the 

tip of the panicle after heading. The mean height of ten 

plants is expressed as plant height of each plot. Similarly, 

Leaf area was measured from the two hills of the destructive 

sampling row of each plot at 15 days interval. The leaves 

were detached and the length (l) is measured from the base 

of leaf to its tips and breadth (b) is measured after dividing 

equal parts of leaf into three parts from base to tips and 

measured b1, b2, and b3 manually by using ordinary scale. 

The mean breadth is calculated and leaf area is calculated 
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by using following formula given by Palaniswamy and 

Gomez (1974). 

Leaf area = K (L × W) 

Where, L is length of leaf, W is the mean width of leaf and 

K is correction factor (CF) and the value is 0.73 for dry 

season and 0.75 for wet season.  

The leaf area is obtained by using CF and finally Leaf Area 

Index (LAI) is calculated by using the following formula, 

LAI =
Leaf area (cm2) 

Ground covered area (cm2) 
 

For dry matter calculation plants of two hills were randomly 

taken from the destructive sampling rows of each plot from 

30 DAT and analysis was continued up to harvesting at 15 

day interval. Total above ground portion excluding roots 

were taken for growth analysis. Dry matter accumulation 

was determined by drying plant biomass at a temperature of 

70o C for 72 hours in hot oven and used for the calculation 

of crop growth rate. The dry matter accumulation of crop 

per unit land area of a crop per unit time is referred as crop 

growth rate. It is expressed as g m-2 d-1, g m-2 week-1 or kg 

ha-1 week-1. CGR values of plant above ground biomass 

from two hills were taken from destructive sampling rows 

from 30 DAT till harvesting at 15 day interval. CGR values 

of plant during the sampling intervals are calculated by 

using the formulae of Brown, 1984. 

CGR =  
W2 − W1

t2 − t1
 ×

1

A
 

Where, W1 & W2 are total dry weights of crops over a 

sampling area, A, at times t1 and t2 days after transplanting. 

Collected data were analyzed statistically using R- program 

with Agricola, Least Significant Difference (LSD) and 

Duncan Multiple range Test (DMRT), as mean separation 

technique was applied to identify the most efficient 

treatment (Gomez and Gomez, 1984). 

Result and Discussion 

Effect on Plant Height  

Planting geometry and varieties both significantly (p<0.01) 

affected the plant height in different stage of crop (30, 45, 

60 and 75 DAT) (Table 3). The mean plant height observed 

(58.5 cm) at 30 DAT and was increasing in trend up to 

reproductive stage. The rapid increase of height was found 

from 30 - 60 DAT and was less after 60 DAT up to harvest 

because of accumulation of photosynthetic at reproductive 

parts of the plant. 

Statistically the tallest plant height (61.1 cm) was recorded 

in closer spacing (15 cm × 10 cm) at 30 DAT and shortest 

height (57 cm) was recorded in wider spacing (20 cm × 20 

cm) at same observation. Mean height of 20 cm × 20 cm 

spacing (57 cm) had statistically similar with the 20 cm × 

15 cm planting geometry (57.3 cm) at 30 DAT. Similarly, 

at 45 DAT, significantly higher plants height was recorded 

in 15 cm × 10 cm planting geometry (84 cm) in comparison 

with 20 cm × 15 cm (77.6 cm), 15 cm × 15 cm (80.7 cm) 

and 20 cm × 20 cm (76cm). At 60 DAT, significantly tallest 

plant was recorded in 15 cm × 10 cm plant spacing (101.3 

cm) and was at par with 15 cm × 15 cm plant spacing (98.7 

cm) whereas the plant height at 20 cm × 15 cm (96.1 cm) 

and 20 cm × 20 cm (95.8 cm) recorded statistically same 

height. In addition, at 75 DAT plant spacing 15 cm × 10 cm 

(109.5 cm) recorded the tallest plant height, which was 

statistically similar with the 15 cm × 15 cm (107.7 cm) in 

comparison with 20 cm × 15 cm spacing (104.2 cm) and 20 

cm × 20 cm (104.2 cm). The tallest plant height was 

recorded in closer plant spacing, which might be due to 

inter-competition among the plants for the interception of 

maximum solar radiation. To get more radiation, plants 

grow faster and get more height. Similar, result was 

reported by M. H. Shah et al., (1991) and H. Om et al., 

(1993), who reported that the plant height is significantly 

affected by the different planting geometry and found 

maximum plant height in closer plant spacing. These results 

are also accordance with Bezbaruha et al., (2011) and 

Rasool et al., (2013), who reported that closer plant spacing, 

produced tallest plant height than wider plant spacing in 

rice.  

Table 3: Effect of different planting geometry on plant 

height at different time interval of DTR varieties 

in Narayani VDC, Nawalparasi, Nepal during 

2014. 

Treatments 
Plant height (cm) 

30 DAT 45 DAT 60 DAT 75 DAT  

Varieties (A):         

Radha-4 59.4b 80.8b 99a 107.2a 

Sukhadhan-5 55.0c 74.1c 94.6b 103.2b 

Sukhadhan-4 61.1a 83.8a 100.3a 108.7a 

LSD 1.46 2.94 3.85 2.51 

SEm± 0.49 1.00 1.04 0.85 

Spacing (B):          

15 cm × 10 cm 61.1a 84a 101.3a 109.5a 

15 cm × 15 cm 58.7b 80.7ab 98.7ab 107.7a 

20 cm × 15 cm 57.3c 77.6bc 96.1b 104.2b 

20 cm × 20 cm 57c 75.9c 95.8b 104.2b 

LSD 1.68 3.40 3.52 2.90 

SEm± 0.58 1.16 1.20 0.98 

CV% 2.95 4.37 3.68 2.78 

Grand mean 58.48 79.54 97.96 106.38 

 

Regarding the effect of height on different varieties, 

statistically plant height was significantly differing among 

each other. At 30 DAT, Sukhadhan-4 recorded the highest 

plant height (61 cm) in comparison to Radha-4 (59.4 cm) 

and Sukhadhan-5 (55 cm). Similar trend was observed at 45 

DAT also. At 60 DAT, Sukhadhan-4 (100.3 cm) recorded 

significantly the tallest plant height which was statistically 
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similar with Radha-4 (99.0 cm) followed by Sukhadhan-5 

(94.6 cm). Similar, trend was observed at 75 DAT also.  

Effect on Number of Tiller m-2 

The number of tiller per square was significantly (p<0.01) 

influenced by both planting geometry and varieties (Table 

4) at various stages. At 30 DAT significantly, highest 

number of tiller per square meter was recorded in planting 

geometry 20 cm × 15 cm (349) followed by plant spacing 

20 cm × 20 cm (317). Maximum number of tiller was 

recorded at 45 DAT, it was due to the favorable and juvenile 

condition of rice plant to produce the more tillers. Then after 

that the number of tiller per hill was decreased at 60 DAT 

and 75 DAT, due to tiller mortality. At 45 DAT the plant 

spacing 20 cm × 15 cm produced the maximum number of 

tiller m-2 (397) and minimum number of tiller m-2 was 

recorded in the closer spacing 15 cm × 10 cm (327). Similar 

trend of tiller production was recorded in 60 DAT and 75 

DAT. The number of tiller per square meter was decreased 

with the closer spacing, because of competition in 

utilization of available nutrient, more interception of solar 

radiation and less inter-plant competition in wider spacing. 

This result was also in line with Garcia et al.; (1992), 

Rodreguze and Ingram (1991); Mohammad et al., (2004), 

who also observed the maximum number of tiller per square 

meter in 20 cm × 15 cm than other plant spacing. 

Table 0: Effect of different planting geometry on number 

of tiller m-2 at different growth stages of DTR 

varieties at Narayani VDC, Nawalparasi, Nepal, 

2014. 

Treatments 
Number of tiller m-2 

30 DAT 45 DAT 60 DAT 75 DAT  

Varieties (A):         

Radha-4 304b 348b 338b 317b 

Sukhadhan-5 330a 384a 368a 352a 

Sukhadhan-4 303b 345b 334b 320b 

LSD 8.18 4.3 5.48 4.62 

SEm± 2.79 1.46 1.86 1.57 

Spacing (B):          

15 cm × 10 cm 284d 327d 311d 290.d 

15 cm × 15 cm 299c 349c 336c 327c 

20 cm × 15 cm 349a 397a 383a 364a 

20 cm × 20 cm 317b 364b 355b 337b 

LSD 9.45 4.9 6.33 5.33 

SEm± 3.22 1.69 2.15 1.81 

CV% 3.09 1.41 1.87 1.65 

Grand mean 312 359 346 330 

 

Furthermore the numbers of tiller m-2 among rice varieties 

were also significantly difference. The difference in tiller 

production among varieties may be due to varietal character 

(Chandrashekhar et al., 2001).  Significantly highest 

number of tiller per square meter was recorded in 

Sukhadhan-5 (330), followed by Radha-4 (304) and lowest 

number of tiller per square meter was recorded by 

Sukhadhan-4 (303) at 30 DAT. Maximum number of tiller 

per square meter was observed at 45 DAT then after tiller 

number decreased due to tiller mortality. At 45 DAT 

Sukhadhan-5 produced the maximum number of tiller per 

square meter (384) followed by Radha-4 (348) and 

Sukhadhan-4 (345). Same trend of result was observed at 60 

DAT and 75 DAT.  

Effect on Leaf area index (LAI) 

The LAI significantly (p<0.01) influenced by the both plant 

spacing as well as varieties (Table 5). The LAI value was 

increasing up to 60 DAT and thereafter decreased due to 

drying and senescence of leaves. Maximum LAI is found in 

60 DAT in 15 cm × 10 cm plant spacing (9.2) and minimum 

in 20 cm × 20 cm plant spacing (2.1) at 30 DAT. Similar 

trend of LAI was observed in 45 DAT. At 60 DAT plant 

spacing 15 cm × 10 cm (9.2), 15 cm × 15 cm (9.1) recorded 

statistically similar LAI followed by 20 cm × 15 cm plant 

spacing (7.6). Similar trend of LAI observed in 75 DAT as 

well but lower than the 60 DAT it was due to senescence of 

leaves at maturity stage. The increased in LAI was 

contributed by the increased in tiller as well as number of 

leaves on each tiller and in size of the leaves. This result is 

in the line with Dingkuhn et al., (1999); Campbell (2000) 

and Grigg et al., (2000) who have reported that the 

maximum LAI values of rice ranging from 5.0-9.0 in 

various agro-ecological conditions and lowest in early stage 

of crop growth period. This result is also similar with 

Balasubramaniyan and Palaniappan (1991) and Cai et al. 

(1991), who have found the higher leaf area index in closer 

spacing than the wider spacing. 

Regarding to varieties, the tested varieties were also 

significantly influenced the LAI. In all observation, 

Sukhadhan-5 recorded the highest LAI. Similar with the 

effect of plant spacing, highest LAI was found in 60 DAT 

and minimum in 30 DAT (Table 5). At 30 DAT Sukhadhan-

5 recorded the maximum LAI (3.2) followed by Sukhadhan-

4 (2.6) and Radha-4 (2.4). The LAI of Radha-4 and 

Sukhadhann-4 were statistically at par. Similar trend was 

also observed in other DAT. Sukhadhan-5 shown the 

maximum LAI at 60 DAT (9.4) followed by the Sukhadhan-

4 (7.2) which was statistically at par with the Radha-4 

varieties. At 75 DAT Sukhadhan-5 recorded the maximum 

LAI (6.0) which was at par with Radha-4 (4.7) and was 

statistically not differ with Sukhadhan-4 (4.7).  

Effect on Dry Matter Production (g m-2) 

In the experiment planting geometry and varieties both 

significantly influences the dry matter production 

statistically (Table 6). At, 30 DAT, significantly, higher dry 

matter production was found in 20 cm × 20 cm (121.9 g m-

2) spacing which is statistically at par with the spacing of 20 

cm × 15 cm (117.3 g m-2) where the lowest DM production 

was recorded in spacing 15 cm × 10 cm (69.4 g m-2). The 

maximum amount of dry matter production was recorded in 

75 DAT in spacing 20 cm × 20 cm (675.0 g m-2), which was 

statistically at par with the spacing 20 cm × 15 cm (656.3 g 
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m-2) and lowest amount of DM production was  recorded in 

30 DAT under spacing 15 cm × 10 cm (69.40 g m-2). The 

higher dry matter production in wider spacing might be due 

to high amount of photosynthate accumulation during its 

growth stages. This may be due to more availability of PAR, 

nutrient and soil moisture as compared to closely spaced 

plants. This results also in agreed with the results of 

Villanaueva et al., (1989); Singh et al., (1989)’ Miraz et al., 

(2009), who were also reported the maximum DM 

production in wider spaced plant as compared to the closer 

plant spacing. Regarding varieties Sukhadhan – 5 produce 

the highest dry matter in all growth stages whereas Radha – 

4 and Sukhadhan – 4 produces statistically similar dry 

matter.  

Table 5: Effect of different planting geometry on LAI at 

different growth stages of DTR varieties in 

Narayani VDC, Nawalparasi, Nepal during 2014. 

Treatments 

Leaf area index (LAI) 

30 DAT 45 DAT 60 DAT 75 DAT  

Varieties (A):         

Radha-4 2.4b 5.6b 7.2b 4.7b 

Sukhadhan-5 3.2a 7.0a 9.4a 6.0a 

Sukhadhan-4 2.6b 5.6b 7.5b 4.7b 

LSD 0.22 0.37 0.49 0.27 

SEm± 0.07 0.12 0.16 0.09 

Spacing (B):          

15 cm × 10 cm 3.5a 7.9a 9.2a 5.9a 

15 cm × 15 cm 2.9b 6.6b 9.1a 5.9a 

20 cm × 15 cm 2.5c 5.6c 7.6b 4.9b 

20 cm × 20 cm 2.1d 4.3d 5.9c 3.9c 

LSD 0.26 0.43 0.57 0.31 

SEm± 0.08 0.14 0.19 0.10 

CV% 9.62 7.19 7.29 6.15 

Grand mean 2.72 6.12 7.94 5.13 

 

Table 6: Effect of different planting geometry on DM 

production at different growth stages of DTR 

varieties in Narayani VDC, Nawalparasi, Nepal 

during 2014. 

Treatments 

Dry matter production above ground level (g m-2 ) 

30 DAT 45 DAT 60 DAT 75 DAT  

Varieties (A):         

Radha-4 94.7b 218.0b 465.0b 524.7b 

Sukhadhan-5 111.9a 255.0a 465.0a 642.2a 

Sukhadhan-4 94.8b 215.0b 364.9c 501.6b 

LSD 5.35 11.44 20.70 29.54 

SEm± 1.82 3.90 7.05 10.07 

Spacing (B):         

15 cm × 10 cm 69.4c 168.9c 269.5c 343.6c 

15 cm × 15 cm 93.3b 220.0b 396.0b 549.7b 

20 cm × 15 cm 117.3a 262.2a 477.9a 656. 3a 

20 cm × 20 cm 121.9a 266.5a 477.8a 675.0a 

LSD 6.17 13.21 23.89 34.12 

SEm± 2.10 4.50 8.14 11.63 

CV% 6.28 5.89 6.03 6.27 

Grand mean 100.47 229.41 405.30 556.14 

Effect on Crop Growth Rate (CGR) 

Statistically crop growth rate (CGR) significantly (p<0.01) 

influenced by the plant spacing and varieties (Table 7). At 

30-45 DAT, the  20 cm × 15 cm plant spacing showed the 

highest CGR (9.7 g m-2 day-1) and is statistically at par with 

the plant spacing 20 cm × 20 cm (9.7 g m-2 day-1) and lowest 

CGR recorded in the plant spacing 15 cm × 10 cm (6.6 g m-

2 day-1). Statistically significant effect was found in CGR in 

45-60 DAT where the maximum CGR was recorded in plant 

spacing 20 cm × 15 cm (14.4 g m-2 day-1) which is 

statistically at par with the 20 cm × 20 cm plant spacing 

(14.1 g m-2 day-1).  Similarly, at 60-75 DAT,  the plant 

spacing  20 cm × 20 cm showed  the highest CGR (13.1 g 

m-2 day-1) which was statistically at par with the plant 

spacing 20 cm × 15 cm (11.9 g m-2 day-1). The maximum 

CGR at the wider spacing was due to the proper utilization 

of nutrient and moisture and interception of maximum solar 

radiation, which leads the faster growth of crop plant.  

Table 7: Effect of different planting geometry on CGR at 

different growth stages of DTR varieties in 

Narayani VDC, Nawalparasi, Nepal during 2014. 

Treatments 

Crop Growth Rate (CGR) (g m-2 day-1) 

30-45 DAT 45-60 DAT 60-75 DAT 

Varieties (A):       

Radha-4 8.2b 11.2b 9.2b 

Sukhadhan-5 9.5a 14.0a 11.8a 

Sukhadhan-4 8.0b 10.0c 9.1b 

LSD 0.62 0.82 1.50 

SEm± 0.21 0.28 0.51 

Spacing (B):       

15 cm × 10 cm 6.6c 6.7c 4.9c 

15 cm × 15 cm 8.4b 11.7b 10.2b 

20 cm × 15 cm 9.7a 14.4a 11.9ab 

20 cm × 20 cm 9.7a 14.1a 13.1a 

LSD 0.72 0.96 1.74 

SEm± 0.24 0.32 0.59 

CV% 8.51 8.35 17.7 

Grand mean 8.59 11.72 10.05 

 

Regarding the effect on varieties, Sukhadhan-5 produced 

the maximum CGR compared to other tested varieties in all 

stage. At 30-45 DAT Sukhadhan-5 produced the maximum 

CGR (9.5 g m-2 day-1) followed by the Radha-4 (8.2 g m-2 

day-1) which was statistically at par with the Sukhadhan-4. 

Similar trend was observed in 60-75 DAT. But at 45-60 

DAT, Sukhadhan-4 produced the lowest CGR (10.0 g m-2 

day-1) while Sukhadhan-5 produced the highest CGR (14.0 

g m-2 day-1). The variety Sukhadhan-5 produced the highest 

CGR which might be due to maximum LAI which 

ultimately enhance the photosynthetic rate and 

accumulation of photosynthate very efficiently.   

Conclusion 

Thus, the planting geometry 15 cm × 10 cm produced the 

highest plant height and LAI. Similarly, planting geometry 
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20 cm × 15 cm recorded the maximum number of tiller m-2 

and CGR at initial stage while in later stage planting 

geometry 20 cm × 20 cm recorded the maximum CGR and 

DM. Regarding the varieties sukhadhan-5 recorded the 

highest number of tiller m-2, LAI, DM and CGR whereas 

sukhadhan-4 recorded the highest plant height. 
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