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Abstract: The study was carried out at the Agronomy Field Laboratory, Bangladesh Agricultural University, Mymensingh to investigate 

the effect of weeding regime and integrated nutrient management on physiological parameters of transplant Aman rice (cv. BRRI dhan49). 

The experiment consisted of five weeding regimes viz. control (no weeding), one weeding at 15 DAT, two weedings at 15 and 30 DAT, 

three weedings at 15, 30 and 45 DAT and  application of herbicide (Manage 10 WP) and  five nutrient management viz. BRRI 

recommended chemical fertilizers, cowdung at 10 t ha-1, poultry manure at 5 t ha-1, 50% BRRI recommended chemical fertilizers + 

cowdung at 5 t   ha-1 and 50% BRRI recommended chemical fertilizers + poultry manure at 2.5 t ha-1. The two-factor experiment was 

laid out in a randomized complete block design with three replications. The effect of weeding regime and integrated nutrient management 

significantly influenced on leaf area index (LAI), crop growth rate (CGR), relative growth rate (RGR) and net assimilation rate (NAR). 

LAI showed its highest values at all sampling dates in three weedings at 15, 30 and 45 DAT whereas its lowest values were found in no 

weeding treatment. 50% BRRI recommended chemical fertilizers + poultry manure at 2.5 t ha-1 showed the highest values of LAI at all 

sampling dates and their corresponding lowest values were recorded in cowdung at 10 t ha-1. During the period 25-40 DAT, the highest 

CGR, RGR and NAR were found in three weedings at 15, 30 and 45 DAT whereas the lowest one was found in no weeding condition. 

50% BRRI recommended chemical fertilizers + poultry manure at 2.5 t ha-1 showed the highest values in CGR, RGR and NAR. 

However, at 40-55 DAT, the highest CGR and the highest NAR was found in three weedings at 15, 30 and 45 DAT followed by two 

weedings at 15 and 30 DAT and the lowest one was recorded in no weeding condition. The highest RGR was found in two weedings at 

15 and 30 DAT within the period 40-55 DAT. However, at 55-70 DAT the highest CGR, RGR and NAR were found in no weeding 

compared to two and three weedings. At 70-85 DAT, the highest CGR and NAR were found in three weedings whereas the highest RGR 

was found in one weeding condition. In 25-40 DAT and in the final harvesting date, the highest CGR, RGR and NAR were found in 50% 

BRRI recommended chemical fertilizers + poultry manure at 2.5 t ha-1. At 40-55 and 55-70 DAT, RGR and NAR shows their highest 

values in cowdung at 10 t ha-1. The interaction between three weedings with 50% BRRI recommended chemical fertilizers + poultry 

manure at 2.5 t ha-1 showed the highest values of CGR at 25-40 and 70-85 DAT. In case of RGR and NAR most of the highest values 

were found in the interaction between three weedings with 50% BRRI recommended chemical fertilizers + poultry manure at 2.5 t ha-1 in 

most of the sampling dates.  
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Introduction 

The rice crops usually infested heavily with weeds results 

in the reduction in grain yield by 68-100% for direct 

seeded Aus rice and 22% for modern Boro rice (Mamun, 

1990). The yield loss due to weed competiton in transplant 

Aman rice is 40% in Bangladesh (Haque et al., 2012). The 

traditional method of weed control is hand weeding which 

is very much labourious and time consuming. Mechanical 

weeding and herbicides are the alternative to hand 

weeding. Japanese rice weeders are in use in some areas of 

the country. But due to some disadvantages to its use, it 

has not gained widespread popularity. Herbicides in 

combination with hand weeding would help to obtained 

higher crop yield with less effort and cost (Prasad and 

Rafy, 1995; Shathyamoorthy et al., 2004). In developed 

countries, Integrated Nutrient Management (INM) 

extensively used to control weeds but in Bangladesh, few 

studies have attempted to establish the most suitable and 

economic INM system in transplant Aman rice. 

Availability of fertilizer at the right time is one of the 

major constraints now a day for rice production in 

Bangladesh. Moreover, use of cowdung, organic waste, 

leaves and crop residues as fuel has been depriving the 

agricultural soils from their replenishment. Application of 

cowdung and poultry manure may play an important role 

in rice cultivation when used alone or in combination with 

chemical fertilizers. In addition, organic matter improves 

the physical, chemical and biological properties of soil and 

thus helps to increase and conserves the soil productivity. 

Moreover, global environmental pollution can be 

controlled considerably by reducing the use of fertilizer 

and increasing the use of cowdung and poultry manure. 

Among different rice groups of Bangladesh, transplant 

Aman rice is the most important that contributes a lot in 

total rice production. So, emphasis should be given to 

increase the Aman rice yield through the adoption of 

proper management especially weed control and nutrient 

management. Enormous efforts are, therefore, needed to 

formulate inorganic fertilizers, cowdung, poultry manure 

and their combination along with proper weeding regime 

that will be technically effective and feasible, 

economically viable, socially acceptable and 

environmentally sound. NAR measures the mean 

photosynthetic efficiency of leaves in a crop community. 

The integration of weight and leaf area measurement over 

time provides value that is highly useful for studying the 

growth of crops (Shipley, 2006). Patterson (1982) stated 

that relative growth rate (RGR), net assimilation rate 

(NAR) and leaf area ratio (LAR) are good measures of 

solar radiation capture during growth with NAR for an 

individual plant and LAI for population helping to explain 

differences in RGR. Samba et al., (2003) found that 

interception of PAR (photosynthetically active radiation) 

is closely followed by LAI. Reduced NAR interception 

causes reduction of the RGR and NAR. Mansab et al., 

(2003) reported that for maximum crop growth, enough 

leaves must be present in the canopy to intercept most of 

the incident NAR. Therefore, growth is often expressed on 

a leaf-area basis. According to Tsuni and Fujise (1995), 

there is a linear relationship between leaf-area and net 

assimilation. The present study was undertaken to analyses 

physiological parameters viz. leaf area index (LAI), crop 

growth rate (CGR), relative growth rate (RGR), net 

assimilation rate (NAR) when weeding regimes and 

integrated nutrient management were considered as 

treatment. Therefore, this study was undertaken to analyze 
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the growth parameters of late transplant Aman rice (cv. 

BRRI dhan49). 

 

Materials and Methods 

The experiment was conducted at the Agronomy Field 

Laboratory Bangladesh Agricultural University (BAU), 

Mymensingh during the months from June to November, 

2013. The experimental site belongs to the Old 

Brahmaputra floodplain (AEZ-9). The land was medium 

high with silty loam texture having pH 6.7 and low in 

organic matter content. The experiment consisted of five 

weeding regime viz. no weeding (control), one weeding at 

15 days after transplanting (DAT),  two weedings at 15 

and 30 DAT, three weedings at 15, 30 and 45 DAT and 

application of herbicide (Manage 10 WP , Pyrazosulfuran-

ethyl 10%), and five integrated nutrient management viz. 

BRRI recommended chemical fertilizers (171-83-100-100-

10 kg ha-1 of Urea-TSP-MoP-Gypsum-ZnSO4, 

respectively), cowdung at 10 t ha-1, poultry manure at 5 t 

ha-1, 50%  BRRI recommended chemical fertilizers + 

cowdung at 5 t ha-1 and 50%  BRRI recommended 

chemical fertilizers + poultry manure at 2.5 t ha-1. The 

experiment was carried out in a randomized complete 

block design with three replications. The land was 

prepared thoroughly by tilling once with a power tiller and 

subsequently ploughing three times with country plough 

followed by laddering. Both organic and inorganic 

fertilizers were applied according to the experimental 

treatments. The full dose of triple super phosphate (TSP), 

muriate of potash (MoP), gypsum, zinc sulphate, cowdung 

and poultry manure were applied at the time of land 

preparation. Urea was top dressed in three equal splits at 

15, 35 and 55 DAT as per treatments. Experimental plots 

were irrigated as and when necessary. Weeding was done 

as per experimental treatments. To determine the leaf area 

and total dry matter production, destructive sampling of 

two randomly selected hills excluding boarder rows 1 m × 

1 m area. The roots of each plant were removed. Then the 

plants were washed with tap water and the destructive 

plant samples were packed in labeled brown paper bags 

and dried in the oven at 85 ± 5° C for 72 hours until 

constant weight was reached and their dry weights were 

recorded. The collected data were compiled and tabulated 

in proper form and analyzed statistically. Analysis of 

variance was done following RCBD design with the help 

of computer package MSTAT and the mean differences 

among the treatments were adjudged by Duncan's Multiple 

Range Test (Gomez and Gomez, 1984). Physiological 

parameters such as, LAI, CGR, RGR and NAR, were 

calculated by following standard formulae (Radford, 1967 

and Hunt, 1978) as: (i) Leaf area index (LAI):  Ratio of 

leaf area to its ground area. LAI  = (LA ÷ P), here, LA = 

leaf area, A= ground area; (ii) Crop growth rate (CGR): 

Increase of materials per unit of time. CGR = [(1÷ A) × 

{(W2 – W1) ÷ (T2 – T1)}] (g hill-1 day-1), here, W = dry 

matter , T = time; (iii) Relative growth rate (RGR): 

Increase of materials per unit of plant materials per unit of 

time. RGR = {(LnW2 – LnW1) ÷ (T2 –T1)} (g day-1 hill-1), 

here, W = dry matter , T = time; (iv) Net assimilation rate 

(NAR): Increase of plant materials per unit of assimilatory 

material per unit of time. NAR = [{(W2-W1) ÷ (LA2-LA1)}× 

{(LnLA2-LnLA1) ÷ (T2-T1)}] = [{(W2-W1) ÷ (T2-T1)} × 

{(LnLA2-LnLA1) ÷ (LA2-LA1)}] = [CGR × {(LnLA2-LnLA1) 

÷ (LA2-LA1)}] (g cm-2 day-1), here, W = dry matter, LA = 

leaf area, CGR = crop growth rate. 

 

Results and Discussion  

Leaf Area Index (LAI): Leaf area index (LAI) was 

significantly affected by weeding regimes at all sampling 

dates. The LAI increased gradually and reached peak at 55 

DAT and there after declined. Similar pattern of LAI was 

reported elsewhere (Paul et al., 2013 and Hossain et al., 

2011). Maximum LAI (2.12, 5.91, 6.96, 5.50 and 4.43 at 

25, 40, 55, 70 and 85 DAT, respectively) was obtained 

from weed free plots while the lowest values were found 

(1.75, 4.28, 4.88, 4.38 and 3.69 at 25, 40, 55, 70 and 85 

DAT, respectively) in no weeding treatment. Weed free 

condition favoured congenial environment for crop 

growth. The crop population was maximum in weed free 

plots than weedy check (Fig. 1). The increase in LAI may 

be due to production of higher number of tillers plant-1 and 

leaves tiller-1. The above findings shown in Fig. 1 are in 

agreement with that of Sarath and Thailak (2004). 

Integrated nutrient management also showed significant 

variation in respect of LAI at all sampling dates. The crop 

fertilized with 50% BRRI recommended chemical 

fertilizers + poultry manure at 2.5 t ha-1 produced 

maximum LAI (2.30, 6.99, 8.75, 6.55 and 4.77 at 25, 40, 

55, 70 and 85 DAT, respectively). Cowdung at 10 t ha-1 

produced their corresponding lowest values (Fig. 2). The 

treatment having combination of organic and inorganic 

fertilizers showed significant improvement in LAI. Usman 

et al. (2003) reported maximum LAI through the 

application of fertilizer and organic manure. Weeding 

regime with association of integrated nutrient management 

exerted significant influence on LAI at all sampling dates. 

Under weed free condition or by three weeding the crop 

treated with either fertilizer alone or combination of 

fertilizer and organic manure (poultry manure) showed 

better performance over other treatments in respect of 

LAI. The highest LAI (2.84, 9.74, 9.92, 7.32 and 4.93 at 

25, 40, 55, 70 and 85 DAT, respectively) was found in the 

interaction between three weedings at 15 , 30 and 45 DAT 

with 50% recommended chemical fertilizers + poultry 

manure at 2.5 t ha-1 (Table 3). 
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Fig. 1. Effect of weeding regime on LAI of transplant 

Aman rice at different DAT 
 

Crop Growth Rate (CGR): Crop growth rate was 

significantly affected by weeding regime during the period 
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of 25-40, 40-55, 55-70 and 70-85 (DAT). During the 

period 25-40 and 40-45DAT the highest CGR was found 

in three weedings compared to two and one weeding. 

During the period 50-70 DAT, the highest CGR was 

observed in no weeding condition and the lowest was 

observed in two weedings condition. During the period 70-

85 DAT, the highest CGR was observed in three 

weedings. CGR increased up to 40-55 DAT and then 

decreased rapidly (Table 1).  
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Fig. 2. Effect of integrated nutrient management on LAI of 

transplant Aman rice at different DAT 

Similar result was reported by Hossain et al. (2011). Crop 

growth rate changed with growth and reached maximum at 

panicle emergence and decreased soon after (Wilson and 

Ellis, 1981; Tanaka, 1983). CGR was significantly 

influenced due integrated nutrient management. 

Comparatively high CGR was found 50% BRRI 

recommended chemical fertilizers + poultry manure at 2.5 

t ha-1 during the period 25-40, 40-55 DAT and at final 

sampling date. The lowest CGR was observed during the 

period 25-40, 40-55 DAT and at final sampling date in 

cowdung at 10 t ha-1. At 55-70 DAT the highest CGR was 

found in cowdung at 10 t ha-1 wherease the lowest one in 

50% BRRI recommended chemical fertilizers + poultry 

manure at 2.5 t ha-1. The CGR attained peak within the 

period 40-55 DAT and thereby a sharp decline occurred 

(Table 2). Crop growth rate was significantly influenced 

by the interaction between weeding regime and integrated 

nutrient management within the period of all sampling 

dates. The highest CGR was found during the period 25-

40 and 70-85 DAT in the interaction between three 

weedings and 50% BRRI recommended chemical 

fertilizers + poultry manure at 2.5 t ha-1. Whereas the 

lowest CGR was found in the interaction between no 

weeding and cowdung at 10 t ha-1 (Table 3). 

 

Table 1. Effect of weeding regime on crop growth rate (CGR), relative growth rate (RGR) and net assimilation rate (NAR) 

hill-1 at different DAT of transplant Aman rice 

 

 

Table 2. Effect of integrated nutrient management on crop growth rate (CGR), relative growth rate (RGR) and net 

assimilation rate (NAR) at different DAT of transplant Aman rice  

 

 

Relative Growth Rate (RGR): The early growth stage 

(25-40 DAT) showed the highest RGR values under all 

treatments and thereafter declined steadily. The highest 

RGR was found in three weedings within the period 25-40 

DAT and the lowest was in no weeding followed by two 

weedings. During the period 40-55 DAT, the highest RGR 

was found in two weedings followed by three weedings 

and the lowest was in no weeding. Relative growth rate 

was increased rapidly up to 40-50 DAT and then 

decreased markedly. Similar trend of RGR was reported 

by Hossain et al. (2011). Rapidly decreased of RGR was 

found at beginning of young panicle development (Hirano 

and Hiwatashi, 1979).  The highest RGR was at 55-70 

DAT in no weeding followed by one weeding and three 

Weeding regime 

Crop growth rate (CGR) × 10-3 
(g day-1 hill-1) 

Relative growth rate(RGR) × 10-3 
(g day-1 hill-1) 

Net assimilation rate (NAR) 
(g m-2 hill-1) 

Days after transplanting (DAT) Days after transplanting (DAT) Days after transplanting (DAT) 

25-40 40-55 55-70 70-85 25-40 40-55 55-70 70-85 25-40 40-55 55-70 70-85 

W0 3.69d 13.35e 6.50a 4.65d 67.50c 36.43d 12.55a 7.88b 4.22c 2.99e 1.45a 1.15b 
W1 3.82c 15.77d 4.16c 5.61b 69.55c 39.05bc 7.75 b 10.88a 4.21c 3.40c 1.03 b 1.17ab 

W2 4.14b 19.99b 1.94e 4.02e 73.66 b 42.25a 3.17d 5.52c 4.69ab 3.57b 0.38e 0.85d 

W3 4.43a 20.55a 3.08d 6.07a 76.78a 39.77 b 4.36c 7.57b 4.79a 4.16a 0.51d 1.19a 

W4 4.03b 16.75c 4.64b 4.94c 74.03b 38.66 c 7.73b 4.90d 4.55b 3.15d 0.87c 1.07c 

S  0.05 0.19 0.09 0.08 0.76 0.31 0.13 0.11 0.07 0.04 0.01 0.014 

Level of sign. ** ** ** ** ** ** ** ** ** ** ** ** 

CV(%) 4.28 4.33 8.66 5.96 4.10 3.02 6.97 5.85 6.38 4.17 4.78 4.64 

Integrated 

nutrient 
management 

Crop growth rate (CGR) × 10-3 
(g day-1 hill-1) 

Relative growth rate(RGR) × 10-3 
(g day-1 hill-1) 

Net assimilation rate (NAR) 
(g m-2 hill-1) 

Days after transplanting (DAT) Days after transplanting (DAT) Days after transplanting (DAT) 

25-40 40-55 55-70 70-85 25-40 40-55 55-70 70-85 25-40 40-55 55-70 70-85 

N1 4.64a 16.90c 4.19b 4.66c 81.01b 33.93e 6.57c 6.39c 4.94a 2.94c 0.86c 0.80c 
N2 2.99d 14.64e 4.46a 3.66d 60.87e 44.83a 9.62a 9.04a 4.03c 4.78a 1.19a 1.06b 

N3 3.59c 16.18d 4.17b 5.05b 63.48d 41.59 b 7.92b 8.45b 3.97c 3.43b 0.90 b 1.28a 

N4 4.12b 18.16b 3.95b 4.51c 72.23c 39.97c 6.61c 6.55c 4.51b 3.44 b 0.78d 1.02b 

N5 4.77a 20.53a 3.56c 7.42a 83.93a 35.84d 4.850d 6.32c 5.00a 2.68d 0.53e 1.28a 

S  0.05 0.19 0.09 0.08 0.764 0.306 0.128 0.111 0.073 0.037 0.012 0.014 

Level of sign. ** ** ** ** ** ** ** ** ** ** ** ** 

CV(%) 4.28 4.33 8.66 5.96 4.10 3.02 6.97 5.85 6.38 4.17 4.78 4.64 
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weedings whereas the lowest one in herbicidal treatment. 

During the period 70-85 DAT the highest RGR was 

recorded in no weeding followed by three weedings (Table 

1). RGR varied significantly within the period of 25-40, 

40-55, 55-70 and 70-85 DAT due to the effect of 

integrated nutrient management. The highest RGR was 

found within the period 25-40 in 50% BRRI recommended 

chemical fertilizers + poultry manure at 2.5 t ha-1 followed 

by  BRRI recommended chemical fertilizers. However, 

RGR in the period of 40-55, 55-70 and 70-85 DAT shows 

their highest values in cowdung at 10 t ha-1 followed by 

poultry manure at 5 t ha-1 and their corresponding lowest 

values were found in 50% BRRI recommended chemical 

fertilizers + poultry manure at 2.5 t ha-1 (Table 2). 

According to El-Zahab et al. (1980) RGR was increased 

steadily during early growth stages and then decreased 

slowly. Similar results were reported elsewhere (Haloi and 

Baldev, 1986; Karim and Siddique, 1991). The interaction 

effect of weeding regime and integrated nutrient 

management in RGR shows variability in different 

sampling dates but most of the higher values were found 

in the interaction between three weedings and 50% BRRI 

recommended chemical fertilizers + poultry manure at 2.5 

t ha-1 (Table 3). 

 

25 40 55 70 85 25-40 40-55 55-70 70-85 25-40 40-55 55-70 70-85 25-40 40-55 55-70 70-85

W0 × N1 1.81hi 5.20f 5.40ij 4.95ef 4.46def 4.46def 12.68hi 4.96de 6.28e 74.20ef 31.17kl 9.06d 10.00e 4.45efg 2.39mn 0.96fg 1.45de

W0 × N2 1.46k 2.49l 3.60o 3.19l 2.55l 2.55l 11.80ij 7.01b 1.20l 60.79 h 41.1e-g 16.09a 2.39kl 4.52ef 3.92d 2.07a 0.41l

W0 × N3 1.60jk 3.83j 4.26lmn 4.17ij 3.31hij 3.31hij 11.31j 6.96b 7.08d 56.67hi 37.11i 15.54a 12.80c 3.4 jk 2.80k 1.66b 1.90b

W0 × N4 1.79hi 4.36hi 4.53lm 4.48ghi 3.48gh 3.48gh 12.21ij 4.61ef 8.39b 69.33fg 32.15k 8.98d 13.78b 4.41e-h 2.75kl 1.02ef 1.93b

W0 × N5 2.08c-f 5.51de 6.61ef 5.11e 4.66a-f 4.66a-f 18.75e 8.94a 0.32m 76.50de 40.6e-g 13.10b 0.43m 4.33e-i 3.10ij 1.53c 0.07m

W1 × N1 1.97e-h 5.35ef 5.63hi 5.05e 4.59b-f 4.59b-f 13.76gh 4.73ef 3.78h 81.47bd 29.42l 7.71e 5.59i 4.33e-i 3.10 j 1.57c 0.06m

W1 × N2 1.54jk 2.73l 3.98no 3.60k 2.77kl 2.77kl 13.12hi 6.26c 3.17ij 58.07hi 44.43cd 13.91b 18.19a 3.87hij 3.96d 1.65b 1.00h

W1 × N3 1.67ij 3.93j 4.43lmn 4.40hi 3.31hij 3.31hij 14.54fg 2.91ij 7.76c 56.68hi 42.68de 6.00fg 13.82b 3.5 jk 3.48e-h 0.66j 2.03a

W1 × N4 1.90gh 4.64gh 4.76kl 4.73e-h 3.73g 3.73g 15.61f 4.41efg 6.31e 69.98fg 38.15hi 7.74e 8.12g 4.28f-i 3.32ghij 0.93gh 1.50d

W1 × N5 2.09cde 5.75d 8.40c 6.62bc 4.70a-e 4.70a-e 21.81bc 2.52jk 7.02d 81.57bd 40.56eg 3.40jk 8.70g 5.08bcd 3.12ij 0.34m 1.25f

W2 × N1 2.10cde 5.53de 6.75e 5.83d 4.69a-e 4.69a-e 20.62cd 2.03k 1.91k 84.45b 38.09hi 2.79k 2.52kl 5.43ab 3.37f-i 0.32m 0.37l

W2 × N2 1.61jk 3.66j 4.25lmn 4.09ij 3.10ij 3.10ij 18.32e 2.47jk 3.93h 53.22i 53.79a 4.77h 6.98h 3.25k 4.64b 0.59 jk 1.10g

W2 × N3 1.87gh 4.59gh 5.68hi 4.53f-i 3.60gh 3.60gh 18.70e 3.83gh 2.99ij 67.35g 43.98cd 6.28f 4.50 j 4.20f-i 3.66e 0.75i 0.74j

W2 × N4 1.94e-h 5.06f 6.25efg 4.89efg 4.49cdef 4.49c-f 20.21d 1.20l 2.82j 77.95ce 40.75eg 1.77 l 4.03 j 5.08bcd 3.59ef 0.22n 0.60k

W2 × N5 2.33b 7.19b 9.90a 6.85b 4.83ab 4.83ab 22.10b 0.19m 8.46b 85.32b 34.66 j 0.22m 9.59ef 5.43ab 2.61klm 0.02o 1.46de

W3 × N1 2.23bc 5.62de 7.81d 6.23c 4.81abc 4.81abc 22.09b 3.84gh 8.26b 83.22bc 39.29fh 4.97h 9.57ef 5.35abc 3.32ghij 0.55k 1.50d

W3 × N2 1.62 jk 4.22i 4.70kl 4.12ij 3.50gh 3.50gh 15.40f 2.41jk 5.29f 70.48fg 39.04gi 4.45hi 8.86fg 4.65def 7.44a 0.57 k 1.39e

W3 × N3 1.90fgh 4.65gh 5.93gh 4.90efg 4.37ef 4.37ef 18.80e 3.31hi 3.91h 69.09fg 41.73e 5.25gh 5.71 i 4.54ef 3.57efg 0.61 jk 0.84 i

W3 × N4 2.01deg 5.32ef 6.46ef 4.93ef 4.54b-f 4.54b-f 25.19a 2.60jk 2.15k 75.82e 47.37b 3.41 jk 2.67k 4.86cde 4.29c 0.46l 0.45 l

W3 × N5 2.84a 9.74a 9.92a 7.32a 4.93a 4.93a 21.27bd 3.26hi 10.75a 85.27b 31.41kl 3.73ij 11.02d 4.55ef 2.16n 0.38m 1.78c

W4 × N1 2.02d-g 5.50de 6.74ef 5.60d 4.66a-f 4.66a-f 15.36f 5.40d 3.05ij 81.69bd 31.68k 8.30de 4.27j 5.13a-d 2.52 lm 0.87h 0.60k

W4 × N2 1.58jk 3.23k 4.16mn 3.77jk 3.04jk 3.04jk 14.56fg 4.18fg 4.73g 61.81h 45.81bc 8.89d 8.78g 3.86 ij 3.96d 1.05e 1.39e

W4 × N3 1.87gh 4.48ghi 5.14jk 4.51f-i 3.36hi 3.36hi 17.53e 3.84gh 3.49hi 67.59g 42.43de 6.54f 5.43 i 4.20f-i 3.65e 0.80 i 0.89 i

W4 × N4 1.91fgh 4.75g 6.23fg 4.79e-h 4.35f 4.35f 17.60e 6.92b 2.90j 68.05g 41.43ef 11.14c 4.14 j 3.92ghij 3.23hij 1.26d 0.63k

W4 × N5 2.17bcd 6.74c 8.90b 6.83b 4.73abcd 4.73a-d 18.70e 2.89ij 10.56a 90.99a 31.95k 3.80ij 1.87l 5.62a 2.41mn 0.36m 1.85bc

Level of sign. ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** *

CV(%) 4.89 3.33 4.6 4.68 4.28 4.28 4.33 8.66 5.96 4.1 3.02 6.97 5.85 6.38 4.17 4.78 4.64

0.17 0.08 0.03 0.03

In a column, figures with same letter(s) or without letter do not differ significantly whereas figures with dissimilar letters do not differ significantly as per DMRT; N1: BRRI recommended chemical fertilizers; N2: Cowdung at 10 t ha-1; N3: 

Poultry manure at 5 t ha-1; N4: 50% BRRI recommended chemical fertilizers + cowdung at 5 t ha-1; N5: 50% BRRI recommended chemical fertilizers + poultry manure at 2.5 t ha-1; W0: No weeding; W1: One weeding at 15 DAT; W2: Two 

weedings at 15 and 30 DAT; W3: Three weedings at 15, 30 and 45 DAT;W4: Application of herbicide; **Significant at 1 % level of probability; *Significant at 5 % level of probability, INM= Integrated Natural management

0.2 0.17 1.71 0.69 0.29 0.25

Days after transplanting (DAT)

Table. 3 Combined effect of weeding regime and integrated nutrient management on Leaf area index (LAI), Crop growth rate (CGR), Relative growth rate (RGR) and Net assimilation rate (NAR) at different 

DAT of transplant Aman  rice

S 0.06 0.1 0.16 0.14 0.1 0.1 0.43

Days after transplanting (DAT)

Weeding regime 

x INM

Crop growth rate (CGR) × 10
-3 

(g day
-1

 hill
-

1)

Days after transplanting (DAT)

Relative growth rate(RGR) × 10
-3 

(g day
-1 

hill
-1

)

Days after transplanting (DAT)

Leaf area index (LAI) Net assimilation rate (NAR) (g m
-2

 hill
-1

) 

 
 

Net Assimilation Rate (NAR): Net assimilation rate was 

significantly influenced by weeding regime within the 

period 25-40, 40-55, 55-70 and 70-85 DAT. The highest 

NAR was found in three weedings at 15, 30 and 45 DAT 

within the period 25-40, 40-55 and 70-85 DAT and their 

corresponding lowest values in no weeding condition. 

During the period 55-70 DAT, the highest NAR was found 

in no weeding treatment and the lowest one was found in 

three weedings. NAR was highest in during the period 25-

40 DAT and then decreased rapidly (Table 1). NAR was 

significantly influenced at all sampling dates due to the 

effect integrated nutrient management. The highest NAR 

was found in 50% BRRI recommended chemical 

fertilizers + poultry manure at 2.5 t ha-1 within the period 

25-40 and 70-85 DAT followed by 50% BRRI 

recommended chemical fertilizers + cowdung at 5 t ha-1. 

NAR increased up to 25-40 DAT and then decreased 

rapidly. During the period 40-55 and 55-70 DAT NAR 

shows its highest values in cowdung at 10 t ha-1 followed 

by poultry manure at 5 t ha-1 whereas the lowest one in 

BRRI recommended chemical fertilizers (Table 2). NAR 

was significantly influenced within the period 25-40, 40-

55, 55-70 and 70-85 DAT, due to the effect of interaction 

between weeding regime and integrated nutrient 

management. The highest NAR was observed within the 

period 25-40 DAT in the interaction between herbicidal 

treatment and 50% BRRI recommended chemical 

fertilizers + poultry manure at 2.5 t ha-1 and the lowest one 

in the interaction between two weedings and cowdung at 

10 t ha-1. During period 70-85 DAT the highest NAR was 

found in the interaction between no weeding with poultry 

manure at 5 t ha-1 whereas the lowest one in in the 

interaction between no weeding and 50% BRRI 

recommended chemical fertilizers + poultry manure at 2.5 

t ha-1 (Table 3). NAR is the most important index of mean 

photosynthetic efficiency of a plant under a particular 

environment; its value is higher at initial stage of crop 

growth (Haloi and Baldev 1986). It can be concluded that 

the highest LAI and CGR were found in three weedings at 

15, 30 and 45 DAT with 50% BRRI recommended 



 125 

chemical fertilizers + poultry manure at 2.5 t ha-1 . The 

highest RGR and NAR were obtained in three weedings at 

15, 30 and 45 DAT with cowdung at 10 t ha-1. 

From this study it can be concluded that weeding regime 

and integrated nutrient management remarkably affected 

physiological parameters of transplant Aman rice cv. BRRI 

dhan49 and three weedings at 15, 30 and 45 DAT and 50% 

BRRI recommended chemical fertilizers + poultry manure 

at 2.5 t ha-1 showed the best result in all growth parameters 

of transplant Aman rice cv. BRRI dhan49. 
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