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ABSTRACT 

A field experiment was conducted at Pundibari, Cooch Behar in West Bengal during 2003-05 to study the re- 
sponse of ramie [Boehmeria nivea (L.) Gaud.] cultivars ('R 141 1 ' and ' R  67-34') to different planting methods 
(ridge and flat-bed methods) and nutrient management [I00 and 150% NPK supplied through chemical fertilizer, 
50% N with 100% PK from chemical fertilizer + 50% N through ramie waste (1,339 kglha), and 50% N with 100% 
PK from chemical fertilizer + 50% N through vermicompost (828 kglha)]. Based on four cuttings, ramie cultivar 'R 
141 1' recorded higher fibre yield and net income under ridge-bed planting when supplied with 150% NPK 
through chemical fertilizer, which was on a par with that of 50% N with 100% PK from chemical fertilizer + 50% N 
through ramie waste. Integrated use of chemical fertilizer and ramie waste improved the pH and NPK status of 
the soil. 'R 141 1' proved suitable with either sole application of 150% NPK of chemical fertilizer or combined use 
of chemical fertilizer and ramie waste under ridge-bed planting method to get optimum yield. 
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Ramie produces the strongest bast fibre, which is con- 
sidered as a valuable textile fibre for its high tenacity, en- 
hanced strength on wetting and microbial resistivity 
(Biswas, 2002). Ramie fibre is a substitute for flax. Exten- 
sion of ramie cultivation and establishment of ramie-based 
cottage industry will generate employment opportunities in 
the rural areas. Ramie crop is raised through rhizome and 
is a heavy feeder of nutrients. Indiscriminate and continu- 
ous use of high level of chemical fertilizers often leads to 
nutritional imbalance, particularly of the micronutrients. 
Integrated use of chemical fertilizers and organic re- 
sources like ramie waste and vermicompost, therefore, 
has a greater significance for cultivation of ramie. Keeping 
this in view, an experiment was conducted to evaluate the 
productivity and economics of ramie cultivars under dif- 
ferent nutrient management and planting methods and its 
influence on residual soil-fertility status. 

MATERIALS AND METHODS 

, The experiment was carried out at Instructional Farm 
of Uttar Banga Krishi Viswavidyalaya, Pundibari, during 
2003-05. The soil was sandy to sandy loam, with pH 
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6.07, 0.58% organic C, and 228.3, 23.6 and 175.3 kglha 
available N, P and K respectively. Sixteen treatment com- 
binations were replicated thrice in split-split plot design of 
permanently fixed plots. The two cultivars, viz. 'R 1411' 
and.'R 67-34', were assigned to main plots, whereas 
planting methods (ridge and flat bed) were assigned to 
subplots. Four nutrient-management treatments 100 and 
150% NPK supplied through chemical fertilizer, 50% N 
with 100% PK from chemical fertilizer + 50% N through 
ramie waste (1,339 kglha), and 50% N with 100% PK 
from chemical fertilizer + 50% N through vermicompost 
(828 kgfha) were assigned to sub-subplots. Recom- 
mended fertilizer dose for ramie was 30 kg N, 15 kg P 
and 15 kg m a .  The entire dose of NPK was applied basal 
before taking each cutting. As the nutrient management 
treatments were accomplished by supplementing 50% fer- 
tilizer N through vermicompost and ramie waste, the N 
content of these organic resources was analysed and their 
required amounts were applied after each cutting. The N, 
P and K content of ramie waste and vermicompost was 
1.12, 0.14 and 1.74, and 1.81, 0.88 and 0.92% respec- 
tively. Ramie crop was raised through rhizomes with a 
spacing of 60 cm x 30 cm for flat-bed method and 50 cm 
x 30 cm for ridge-bed method. Bed width was 1 m in the 
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latter method. The crop was sown during the last 
week of November 2003 and staging-back operation 
was carried out during the last week of April 2004. 
Each cutting was made at 60 days after previous 
cutting. First cutting was made after staging-back 
operation in 2004. Then the crop was damaged due 
to heavy rainfall in August-September 2004. There- 
fore, the second cutting was made during February- 
March 2005 after gap filling. The third and fourth 
cuttings were made successively after staging-back 
operation during the last week of April 2005. Irriga- 
tion was given as and when required. Fibre yield 
was calculated for each cutting and the economics 
of treatments was based on the prevailing market 
price. Soil was analysed after fourth cutting to as- 
sess residual soil fertility. Composite soil and plant 
samples from all replications were used to assess 
the soil-fertility status and nutrient uptake. 

RESULTS AND DISCUSSION 

Growth parameters and fibre yield 
Planting methods and nutrient-management prac- 

tices significantly influenced the growth parameters 
of ramie cultivars. Cultivar 'R 1411' recorded higher 
value of growth parameters in terms of plant height, 
canes/clump, basal diameter and bark thickness in 
ridge-bed planting method under nutrient-manage- 
ment treatment in which 150% NPK was applied 
through chemical fertilizer (Table 1). Fibre yield ob- 
tained under this nutrient-management treatment 
was statistically on a par with the treatment in which 
50% N was substituted by ramie waste (1,339 kg/ 
ha) (Table 2). In the second cutting the yield was 
low due to poor crop growth owing to unfavourable 
climatic condition of low night temperature (12- 
17•‹C) and low humidity during February and March 
2005, which was also reported by Saha et al. 
(2002). The extent of increase in fibre yield under 
the treatment 150% NPK from chemical fertilizer 
and combined application of 50% N with 100% PK 
from chemical fertilizer + 50% N through ramie 
waste was 19.8 and 18.6% over 100% NPK, re- 
spectively. Menon et al. (1990) reported similar 
findings, and Sajwan (1995) also reported that nutri- 
ent availability during growth period increased under 
combined application of organic manure and chemi- 
cal fertilizer than with chemical fertilizer alone. 'R 
1411' gave 9.6% higher fibre yield than 'R 67-34' 
owing to higher nutrient-uptake capacity (Table 2), 
leading to higher growth rate. Ridge-bed planting 
method was better than flat-bed planting method, 
giving 17.8% more yield in heavy-rainfall areas of 



September 20071 SUITAl3LE NUTRIENTS AND PLANTING METHODS FOR RAMIE IN WEST BENGAL TERAI 25 9 

3 / .- 
Fr, 

a m e *  ~ t - w -  mm h l  ln mhl 

dt-Ohl at-Ohl 
rn W lo vi *V3W 10 

Ot.*\D +t-+O m m m  A * m  
9 ~ 0 1  c : q ~ ! \ q  q m m  -! m \ q  
ohloo ohloo m m o  
hl hl hl hl -mhl 8 O 0  

+hlWt- at-hlhl N m N  hl 
1c:C!s O W - m  = ! q C !  
m o o -  h S O O  c o s m  2 2  

4 

tarai region having annual average rainfall of 
3,000 mm, because ramie plant is very much 
sensitive to waterlogged condition, which sig- 
nificantly affects the plant height, stalk weight 
and dry-fibre yield. Buendia et al. (1990) also 
reported similar observations. In interaction 
effect of the cultivars and nutrient manage- 
ment and the planting methods and nutrient 
managements on fibre yield, 'R 1411' with the 
nutrient management of 150% NPK through 
chemical fertilizer under ridge-bed planting 
method proved superior in all the cuttings 
without having any significant difference with 
other interaction effects on fibre yield 
(Table 4). 

Economics 
Among the nutrient-management treat- 

ments, 150% NPK applied through chemical 
fertilizer registered the maximum net profit of 
Rs 76,456ha with benefit : cost ratio of 2.00, 
mainly due to higher fibre yield. It was closely 
followed by 50% N with 100% PK from 
chemical fertilizers + 50% N supplied through 
ramie waste, giving Rs 72,8331ha net profit 
and 1.74 benefit : cost ratio. Higher fibre yield 
of 'R 1411' gave higher net profit (Rs 69,5431 
ha) as also the ridge-bed planting method (Rs 
68,54l/ha), with benefit : cost ratio 1.65 and 
1.59 respectively (Table 2). 

Soil-fertility status 
Integrated use of plant nutrients improved 

the nutrient (NPK) status of soil after fouth 
cutting. Use of 100 and 150% NPK through 
chemical fertilizer, however, reduced the N 
and P status of the soil. Among the organic 
sources, application of ramie waste @ 1,339 
kglha to substitute 50% N resulted in maxi- 
mum improvement of NPK status in the soil 
compared with other nutrient-management 
practices (Table 3). Application of organic 
matter (vermicompost and ramie waste ap- 
plied in conjunction with chemical fertilizer) 
increased the soil pH; ramie waste had a 
greater effect. Mandal et al. (1974) reported 
that ramie crop removed 15.21 kg N, 3.57 kg 
P,O,, 9.29 kg &O, 27.43 kg CaO and 6.57 kg 
MgO besides other micronutrients to produce 
100 kg undegummed fibre. It shows that 
ramie plant is a rich source of N, P, K, Ca, and 
Mg. From the report mentioned above, it was 
revealed that the application of ramie waste in 
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Table 3. Soil-fertility status after fourth cutting of ramie as intluenced by cultivar, planting method and nutrient management 

Treatment Available Available Available Organic Soil 
N @@a) p ( k g W  K@@a) c (%) p H  

Cultivar 
'R 67-34' 224.34 24.01 198.03 0.79 6.10 
'R 1411' 221.10 = 22.26 195.13 0.73 6.02 

Planting method 
Flat bed 227.68 ' 24.68 196.21 0.77 5.86 
Ridge bed 230.21 27.11 202.14 0.80 6.09 

Nutrient management 
100% NPK of RD 209.77 19.82 189.32 0.68 5.75 
150% NPK of RD 220.12 22.78 195.37 0.70 5.59 
50% of N with 100% PK of RD + VC 227.40 26.54 200.48 0.81 5.96 
50% N with 100% PK of RD + RW 239.12 29.50 206.97 0.87 6.14 
Initial value 228.30 23.58 175.30 0.58 6.07 

Details of symbols are given with Table 1 

Table 4. Fibre yield of ramie as iniluenced by interaction effect of 
cultivar and planting method with nutrient management 

- -- 

Treatment Fibre yield (kgha) at 

First cutting Second Third Fourth 
cutting cutting cutting 

V, = 'R 67-34', V, = 'R 1411', P, = flat bed, P, = ridge bed; N, = 
100% NPK of RD, N, = 150% NPK of RD, N3 = 50% N with 
100% PK of RD + 50% N of RD through vermicompost, and N4 = 
50% N with 100% PK of RD + 50% N of RD through ramie waste; 
RD = recommended dose (NPK 30, 15 and 15 kg ha). 

soil added huge amount of Ca and Mg in addition to other 
nutrients and thereby increased the soil pH as well the or- 
ganic carbon content. Nutrient (NPK) status, organic car- 
bon and pH of the soil after fourth cutting was lower un- 
der 'R 1411' than under 'R 67-34' due to its higher nutri- 
ent uptake capacity. Improvement in nutrient (NPK) sta- 
tus, organic carbon and pH were higher due to better de- 

composition of organic matter caused by less soil com- 
paction and better aeration under ridge-bed planting 
method. 

Chemical fertilizers at 100% NPK for each cutting did 
not prove sufficient to get the optimum yield of ramie 
under tarai zone of West Bengal. 'R 1411' may be suitable 
either with the sole application of 150% NPK of the 
chemical fertilizer or the combined use of chemical fertil- 
izer and ramie waste under ridge-bed planting method to 
get optimum yield. Future investigation needs to be carried 
out on optimization of NPK fertilization, use of rock phos- 
phate and possibility of growing suitable quick-growing 
crops in the intercropping system, especially during win- 
ter season because the growth of ramie crop becomes 
stunted during that period. 

REFERENCES 

Biswas, S.K. 2002. Problem and prospects of raqie in India. Pro- 
ceeding of National Seminar on Ramie: Strategies for Devel- 
opment, held on 12 February 2002, at UBKV, pp. 3-6. 

Buendia, L.V., Cabangbang, R.P. and Franco, D.T. 1990. Response 
of ramie [Boehmeria nivea (L.) Gaud.] to soil moisture 
stress and flooding. Philippines Agriculturist 73(3-4): 297- 
310. 

Mandal, A.K., Mandal, B.C. and Ghosh, K.L. 1974. Uptake of nu- 
trients by an improved variety of ramie (R 1452). Jute Bulle- 
tin 37(5,6): 68-74. 

Menon, M.P., Ghuman, G.S., James, J. and Chandra, K. 1990. 
Physico-chemical characterization of water extracts of dif- 
ferent coal fly ashes and fly ash amended compost. Water, 
Air, Soil Pollution 28(9): 2167-2182. 

Saha, M.N., Maitra, D.N. and Saha, S. 2002. Soil and nutrient man- 
agement: a strategy for sustainable fibre production of ramie. 
Proceeding of National Seminar on Ramie: strategies for De- 
velopment, held on 12 February 2002 at UBKV, pp. 42-44. 

Sajwan, K.S. 1995. The effect of fly ashlsewage-sludge mixture and 
application rates of biomass production. Journal of Environ- 
mental Science and Health 30(6): 1327-1337. 




