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Introduction 
 

Rice is the major staple food for over three billion 

people, representing the major carbohydrate and protein 

source not only in South East Asia, but also in some parts 

of Africa (Gill et al., 2013). In India rice is grown over 

42.4 million ha area with the production of 104.40 

million tons and a productivity of 2.46 tons ha
-1

. Rice is 

the second important crop after maize in Sikkim, 

however, its productivity is quite low (37%) than the 

national average. Area under rice crop in the state is 

10.67 thousand hector with production 19.69 thousand 

tones and productivity 1845.25 kg/ha (Anonymous, 

2017). Low productivity of rice in India is a major 

concern for food and nutritional security of more than 

60% population which is dependent on rice (Ram et al., 

2014). Mountainous ecosystem of the state enjoyed very 

high rainfall during Kharif season which favoured weed 
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A field experiments were conducted during the kharif (wet) season of 2020 and 2021 at 

farmers field of lower Dzongu North Sikkim, India with rice variety abhishek a high yield 

variety developed from CRRI Cuttack for the study of weed dynamics and rice productivity 

under various tillage practices in North East India. From the experimental findings it 

revealed that rice field was infested with three categories of weeds viz. grassy, broadleaved 

and sedges were predominant throughout the cropping period. Results revealed that the 

amongst the tillage practices, minimum population of all weed flora (grasses, sedges and 

broadleaved) was recorded with no till at 30 DAP. This leads to about 16.9%, 11.6% and 

23.1% reduction in grasses, sedges and broadleaved weeds over the conventional practices, 

respectively. However, at 60 DAP reverse scenario of weed dynamics has been observed in 

grasses and broad leaved. Similar trend was observed in case of dry weight. Grain yield was 

also significantly influenced by different tillage and organic nitrogen sources and the 

highest yield was recorded with NT (3.38 t/ha) followed by RT (3.25 t/ha) and lowest in CT 

(3.14 t/ha). With regard to organic sources of nutrients, application of 50% FYM+50% VC 

+ Biofertilizer 100% RDN through (VC) recorded significantly maximum grain yield (3.68 

t/ha) over other organic sources. 
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growth Weeds pose a major threat for increasing 

productivity. Therefore, weed infestation is a major 

challenge to sustain the rice productivity especially under 

organic management conditions (Iwaishi et al., 1998). 

Further, intensive tillage practices may also aggravate 

weed problems in hilly production system. Uncontrolled 

weed growth caused 33-45% reduction in grain yield of 

rice (Manhas et al., 2012). However, crop damage is 

depending upon the intensity of weeds and cultural 

practices adopted by the farmers. Farmers of the state 

mainly grow transplanted puddled rice with poor 

agronomic management practices; hence crop yields are 

low, however, the quantum of resources used per unit of 

production is very high. Tillage practices contribute 

greatly to the labour cost in modern intensive agriculture 

in any crop production system resulting in lower 

economic returns (Jat et al., 2005). Acute shortage of 

water, labour and energy resources, along with faulty 

crop management practices and the adverse effects of 

conventional tillage on the soil health, as well as 

declining of profitability is the major challenge towards 

the resource poor farmers of the state. There are very few 

studies that systematically examine both the direct and 

interactive effects of the three CA principles on weed 

dynamics (Chauhan et al., 2012; Farooq et al., 2011). 

Hence the present investigation was undertaken. 

 

Materials and Methods 
 

A field experiments were conducted during the kharif 

(wet) season of 2020 and 2021 at farmers field of lower 

Dzongu North Sikkim, India with rice variety abhishek a 

high yield variety released from CRRI Cuttack with rice 

variety abhishek for the study of weed dynamics and rice 

productivity under various tillage practices in rice-

vegetable pea cropping system of North East India. The 

soil of the experimental field was sandy loam in texture, 

slightly acidic in reaction (pH 5.8), medium in organic 

carbon (1.08%) and available Nitrogen (222.6 kgha-1), 

medium in available Phosphorous (20.42 kgha-1) and 

medium in available Potassium (129.5 kgha-1). 

 

The experiment was laid out in split-plot design, 

assigning three tillage practices viz., conventional (CT), 

reduced (RT) and no till (NT) in main plots and four 

recommended dose of nitrogen organic sources viz., 

control (FP), 100% N through farm yard manure (FYM) 

+ biofertilizer (BF), 100% N through vermicompost (VC) 

+ BF and 50% N through FYM + 50% N through VC+ 

BF to sub-plots. Field was prepared as per the treatment 

for planting of rice. The crop was grown as per the 

recommended package of practices of the region and 

harvested in first fortnight of November. The data on 

weed density and dry weight of different weed flora m
-2 

were recorded at different growth stages of rice crop. 

These were subjected to square root transformation to 

normalize their distribution. Grain yield of rice along 

with other yield-attributing characters like effective 

panicles m
-2

 were recorded at harvest and statistically 

analyzed at 5 per cent level of significance.  

 

Results and Discussion 
 

Weed flora 
 

The experimental field was infested with three categories 

of weeds under eight families. The total number of weed 

species was six out of which Cynodon dactylon, 

Echinochloa spp, among the grasses; Fimbristylis 

miliacea among the sedges Commelin anudiflora, among 

the broadleaved weeds were present as major weeds 

throughout the cropping growth period. 
 

Effect on weed dynamics 
 

The results (Table 1) revealed that the weed dynamics 

significantly affected by tillage practices at all the stages 

of crop growth (30 and 60 days after planting). Amongst 

the tillage practices, minimum population of all weed 

flora (grasses, sedges and broadleaved) was recorded 

with no till at 30 DAP. This leads to about 16.9%, 11.6 

and 23.1% reduction in grasses, sedges and broadleaved 

weeds over the conventional practices, respectively. 

However, at 60 DAP reverse scenario of weed dynamics 

has been observed in grasses and broadleaved. Organic 

sources of nutrient failed to show any significant effects 

on weed population at both the growths stages of rice.  

 

Similar trend was observed in case of dry weight (Table 

2). Weed dry weight significantly affected by tillage 

practices at all the stages of crop growth (30 and 60 

DAP) and organic sources of nutrient failed to show any 

significant effects on weed dry wt. Results in the 

experiments are in line with the previous findings of 

Rajkumari et al., (2017), who observed that weed 

dynamics significantly affected by tillage practices. 
 

Effect on crop productivity 
 
Proper control of weeds reduced the weed density which 

facilitated the crop plants to have sufficient space, light, 

nutrient and moisture and thus the tillers m
-2

, number of 
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panicles m
-2

 and number of filled grains per panicle 

increased. There was about 40% yield reduction due to 

weed competition in transplanted kharif rice.  

 

Similar yield reduction in wet season rice due to weed 

competition was also reported by Mandal et al., (2013) 

and Hossain et al., (2010). No. of panicles/ hill, No. of 

grains/ panicle and Test wt. was significantly influenced 

by different tillage and organic nitrogen sources (Table 

3). Grain yield was also significantly influenced by 

different tillage and organic nitrogen sources and the 

highest yield was recorded with NT(3.38 t/ha), followed 

by RT (3.25t/ha) and lowest in CT(3.14 t/ha). With 

regard to organic sources of nutrients, application of 50% 

FYM+50% VC + Biofertilizer 100% RDN through (VC) 

recorded significantly maximum grain yield (3.68 t/ha) 

over other organic sources. Higher grain yield in NT and 

50% FYM+50% VC + Biofertilizer 100% RDN through 

(VC) treated plots may be an outcome of efficient weed 

control achieved there. Ultimately it resulted in higher 

BC ratio.  

 
To conclude from the above finding, it can be stated that 

the no tillage with recommended dose of nitrogen 

substituted in 1:1 ratio of FYM and VC + BF (50% FYM 

+ 50% VC + biofertilizer) can effectively control 

different categories of weeds, especially of sedge and 

broad leaved weeds in transplanted rice field and 

enhancing rice productivity under organic management 

condition of Sikkim Himalayas. 

 

Table.1 Effect of tillage practices and organic nitrogen sources on weed density and productivity of rice. 

(Mean data of two years) 
 

 

Treatment 

Weed density (no./m2) 

Grasses Sedges Broadleaved 

30 DAP 60 DAP 30 DAP 60 DAP 30 DAP 60 DAP 

Tillage practices 

Conventional tillage (CT) 7.25 

(52.3) 

8.00 

(63.5) 

6.93  

(47.5) 

6.96 

(48.1) 

4.91  

(23.7) 

4.92  

(23.8) 

Reduced tillage (RT) 6.98 

(48.4) 

8.41  

(70.3)  

6.77 (45.4) 7.30 

(52.9) 

4.27  

(17.9) 

5.19 

 (26.7) 

No Tillage (NT) 6.20 

(38.8) 

8.71 

(75.4)  

6.21  

(38.2) 

7.70 

(59.0) 

3.99 

 (15.5) 

5.38  

(28.7) 

SEm± 0.10 0.12 0.14 0.14 0.21 0.17 

LSD (P=0.05) 0.25 0.30 0.33 0.33 0.51 NS 

Organic nitrogen sources  

Farmers practice 6.96 

 (48.2) 

8.38 

 (69.9) 

6.60  

(43.3) 

7.35  

(53.7) 

4.49  

(20.0) 

5.07  

(25.3) 

100 % RDN through (FYM) 7.00 

(49.2) 

8.56  

(72.9) 

6.80 

 (45.8) 

7.41  

(54.8) 

4.52  

(20.1) 

5.36 

 (28.3) 

100 % RDN through (VC) 6.41 

 (40.9) 

8.25  

(67.8) 

6.50  

(41.9) 

7.22  

(52.9) 

4.19  

(17.3) 

5.01  

(24.9) 

50% RDN (FYM)+ 50 % RDN 

(VC) 

6.87 
(46.9) 

8.29 

 (68.3) 

6.64  

(43.8) 

7.30  

(53.0) 

4.35  

(18.7) 

5.22 

 (26.7) 

SEm± 0.20 0.12 0.15 0.16 0.15 0.16 

LSD (P=0.05) NS NS NS NS NS NS 

Data subjected to square root (x + 0.5) transformation; Values in parentheses are original. 
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Table.2 Effect of tillage practices and organic nitrogen sources on weed dry wt. and productivity of rice 

(Mean data of two years). 
 

 
Treatment 

Weed dry wt. (g/m
2
) 

Grasses Sedges Broadleaved 

30 DAP 60 DAP 30 DAP 60 DAP 30 DAP 60 DAP 

Tillage practices 

Conventional tillage (CT) 
 

4.08 

(16.16) 

4.68 

(21.37) 

3.47 

(11.51) 

3.55 

(12.08) 

5.33 

(27.94) 

6.32 

(39.43) 

Reduced tillage (RT) 
 

4.05 

(15.88) 

4.89 

(23.41) 

3.34 

(10.66) 

3.59 

(12.41) 

4.78 

(22.32) 

6.35 

(39.81) 

No Tillage (NT) 
 

3.92 

(14.84) 

5.02 

(24.57) 

3.24 

(10.03) 

3.72 

(13.34) 

4.70 

(21.60) 

6.46 

(41.22) 

SEm± 0.01 0.01 0.02 0.01 0.01 0.04 

LSD (P=0.05) 0.02 0.01 0.04 0.01 0.03 0.08 

Organic nitrogen sources  

Farmers practice 
 

3.42 

(11.22) 

4.25 

(17.54) 

3.47 

(11.57) 

3.46 

(11.48) 

5.12 

(25.68) 

7.40 

(54.2) 

100 % RDN through (FYM) 
 

3.24 

(9.98) 

4.14 

(16.64) 

2.95 

(8.18) 

3.03 

(8.71) 

4.82 

(22.71) 

6.13 

(37.13) 

100 % RDN through (VC) 3.06 

(8.86) 

3.21 

(12.39) 

2.58 

(6.17) 

2.90 

(7.9) 

4.76 

(22.16) 

5.94 

(34.82) 

50% RDN (FYM)+ 50 % RDN 
(VC) 

3.08 

(9.01) 

3.72 

(13.36) 

2.65 

(6.50) 

2.97 

(8.33) 

4.78 

(22.20) 

6.07 

(36.4) 

SEm± 0.01 0.01 0.01 0.01 0.02 0.03 

LSD (P=0.05) NS 0.02 NS NS 0.03 0.06 

Data subjected to square root (x + 0.5) transformation; Values in parentheses are original. 

 
Table.3 Effect of treatments on weed control efficiency, yield attributes, yield and economics of transplanted 

rice (Mean data of two years). 
 

Treatments WCE 
at 60 

DAP 

No. of 
panicles/ 

hill 

No. of 
grains/ 

panicle 

Test 
weight 

(g) 

Grain 
yield 

(t/ha ) 

Net 
return 

(x103 

`/ha) 

B:C 
ratio 

Tillage practices 

Conventional tillage (CT) 4.28 12.72 64 21.16 3.14 31.28 1.80 

Reduced tillage (RT) 2.43 12.99 68 22.62 3.25 34.08 2.10 

No Tillage (NT) 0.0 13.29 77 22.94 3.38 36.14 2.38 

SEm± - 0.35 6.6 0.43 0.03 3.0 0.05 

LSD (P=0.05) - NS 8.3 1.25 0.09 5.2 0.08 

Organic nitrogen sources 

Farmers practice 0.0 11.8 67 20.2 2.64 29.28 1.70 

100 % RDN through (FYM) 11.98 12.3 70 20.9 3.12 32.38 2.02 

100% RDN through (VC) 20.25 12.72 74 21.16 3.38 34.98 2.35 

50% RDN (FYM)+ 50 % RDN (VC) 15..55 15.1 80 22.4 3.68 36.45 2.45 

SEm± - 0.60 6.9 0.74 0.06 3.3 0.06 

LSD (P=0.05) - NS 8.5 2.17 0.13 5.6 0.12 
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