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Field experiments were conducted to evaluate the effects of three tillage and crop establishment 

options: conventional-till planting (CT), permanent raised bed planting (PRB), and zero-till 

planting (ZT) combined with residue retention and removal at three nitrogen levels (0, 80, 120 in 

rice, and 0, 100, and 120 kg N ha-1 in wheat) on the crops productivity, economics, energetics, soil 

physical and chemical properties, and greenhouse gas emissions from 2010 to 2012 under rice-

wheat system at Pheta V.D.C, Bara, Nepal. The experiments were carried out in strip-split plot 

designs with three replications. Half of   nitrogen content was applied as basal application and the 

remaining half in two equal doses. Phosphorus was applied @ 30 and 60 kg ha-1 and potassium @ 

30 and 40 kg ha-1 to the rice and wheat crops, respectively. Rice variety “Sona Masuli” @ 30 kg 

ha-1 and wheat variety “Gautam” @ 120 kg ha-1 were used, but, only 80 kg wheat seed ha-1 to PRB 

planting. The experimental soil was silty loam with pH (5.7), SOM (4.98 %), nitrogen (0.241 %), 

phosphorus (379 kg ha-1) and potassium (118 kg ha-1). Two irrigations were applied to the first 

rice- and both the wheat crops. To control weeds, Pendimethalin 30 E.C. (3.3 lit ha-1) to the first 

rice and Bispyribac (0.25 lit ha-1) to the second rice were sprayed, while, a mixture of 2, 4-D and 

Isoproturone (900 gm each) was applied to the wheat crops. The mean grain yield from ZT was at 

par in rice (5179 kg ha-1), but, it was highly significant in wheat (2616 kg ha-1) compared to CT 

(5264 and 2231 kg ha-1 in rice and wheat, respectively) over two years. However, zero-till planting 

recorded significantly the highest system’s grain yield (7795 kg ha-1) followed by CT (7495 kg ha-

1) and PRB (7036 kg ha-1). Zero-till planting showed the highest monetary return (NRs 176925 ha-

1) with the lowest production cost (NRs 83133 ha-1) in the rice-wheat system, thus, it had the 

highest B: C ratio (2.13) and energy use efficiency (4.1) with the lowest specific energy (6.6 MJ 

kg-1) over two years.  In comparision to CT, ZT indicated lower soil bulk density (BD) in rice due 

to avoidance of soil puddling, but, the effect was reverse in wheat. Residue retention (4 tons ha-1 

in first crop and 40-cm stubble in other three crops) increased the mean system’s grain productivity 

by 6.6 % than residue removal over the years. Residue retention on the soil surface suppressed the 

weed population in both rice and wheat crops. Residue retention decreased soil BD and pH and 

slightly increased organic matter, organic carbon and total soil N in rice crops. Residue retention 

also increased P in three crops and K in all four crops.  Under the rice-wheat system, the annual 

diesel consumption on  crop establishment and irrigations was the lowest from ZT (95 liter ha-1) 

and the  highest from CT (179.6 liter ha-1) followed by PRB (110.58 liter ha-1). Compared to CT, 

CO2 emission from ZT was decreased by 122 and 98 kg ha-1 in rice and wheat cultivation, 

respectively. Thus, the greenhouse gas (CO2) emission was the highest from CT (467 kg ha-1) and 

the lowest with ZT (247.13 kg ha-1). Irrigation application time was quantitatively reduced from 

PRB by 42.0 and 39.7 % and from ZT by 34.0 and 31.2 % for rice and wheat, respectively. Without 



nitrogen application, wheat cultivation was not profitable as it showed the B: C ratio of 0.87. The 

lowest B: C ratio (1.43) and energy use efficiency (3.5) were observed without N application, in 

the R-W system. The nitrogen use efficiency was decreased with the increase in N dose for both 

the crops. Compared to farmers’ N dose (80 and 100 kg ha-1 in rice and wheat), the abundant N 

(120 kg ha-1) application in rice and wheat crops decreased the mean N-use efficiency from 67.5 

to 46.0 in rice and from 28.5 to 25.3 in wheat to produce grain yield per kg N applied. Thus, it is 

suggested that zero-till planting with 40-cm residue retention and farmers’ nitrogen level is suitable 

for the cultivation of both the crops in the Terai region under rice-wheat system. 

 
  



g]kfnsf] t/fO{ e"–efudf lbuf] wfg–ux'F k|0ffnLsf] nflu ;|f]t ;+/If0f k|ljlwsf] d"Nof+sg  

 

zf]w–;f/ 

gfdM u0f]z ;fx       kl/ro kq g+=M cf/–2009–P;=P;=;L–la–01lk 

;q / egf{ jif{M k|yd, 2066     pkflwM ljBfjfl/lw 

d'Vo ljifoM s[lif OlGhlgol/Ë     ljefuM df^f] lj1fg tyf s[lif OlGhlgol/Ë 

d'Vo ;Nnfxsf/M k|f=8f= >LrGb| ;fx     

g]kfnsf] t/fO{ If]qdf nufOg] vfBfGg afnLx? pTkfbgsf] nflu ckgfOg] d"Vo wfg-ux+Ú k|)ffnL xf] . o; wfg-

ux+Ú k|)ffnLaf^ pTkfbsTj, pTkfbg-nfut, phf{, df^f]sf] ef}lts tyf /;folgs u")fjtf, / xl/t u[x u}; 

pT;h{gdf kg]{ c;/sf] cWoog ug]{ p$]Zon] af/f lhNnf km]^f uf=lj=; df ;g 2010 b]lv 2012 ;Dd Ps 

k/LIf)f ;+rfng ul/Psf] lyof] . k/LIf)f : «̂Lk :KnL^ Kn^ (f+rfdf tLg k^s t]x|ofO{ wfg-ux"+ k|f)ffnLdf rf/ 

afnL;Dd ;+rfng ul/Psf] lyof] . d"Vo v)* efHodf tLg k|sf/sf] hf]tfO{ tyf jfnL :yfkgf -s[ifssf] tl/sf, 

bL#{sflng p&]sf] Aof*, tyf z'Go hf]tfO{ k|ljlw_ ;xfos efHo v)*df b"O{ k|sf/sf jfnLsf  &'^f Joa:yfkg -

df^f]sf] ;txdf 40 ;]=ld= afnL &'^f %f]*\g] tyf &'^f g%f]*L afnL sf \̂g]_ pk-;xfos efHo v)*df tLg dfqfdf 

gfO «̂f]hg tTj k|of]u -zÒGo gfO «̂f]hg, s[ifsn] xfNg] gfO^«f]hgsf] -80 tyf 100 lsnf]u|fd  k|lt x]S^/ s|dzM 

wfg tyf ux"+ afnLdf_ tyf k|of{Kt gfO «̂f]hg dfqf -120 lsnf]u|fd k|lt x]S^/ b"O^} afnLdf_ k|of]u ul/Psf] lyof] 

. gfO «̂]fhgsf] dfqf b"O{ a/fa/ efudf b"O{ k^sdf k|of]u ul/Psf] lyof] . kmf];kmf]/; 30 tyf 60 lsnf]u|fd tyf 

kf]^f; 30 tyf 40 lsnf]u|fd k|lt x]S^/sf] b/n] s|dzM wfg tyf ux+" afnLdf k|of]u ul/Psf] lyof] . ;f] k/LIf)f 

;+rfngsf] nflu wfg k|hftL ";f]gf d;'nL" 30 lsnf]u|fd k|lt x]S^/ tyf uxÚ+ k|hftL "uf}td" 120 lsnf]u|fd k|lt 

x]S^/sf b/n] k|of]u ul/Psf] lyof] . k/Gt", bL3{sflng p&]sf] Aof*df dfq 80 lsnf]u|fd  k|lt x]S^/ dfq ux"+sf] 

lap k|of]u ul/Psf] lyof] . k/LIf)f bf]d^, lkPr -5=7_, k|f+ufl/s kbfy{ -4=98%_, gfO «̂f]hg -0=241 %_ kmf]:kmf]/; 

-379 lsnf]u|fd k|lt x]S^/_ tyf kf]^f; -118 lsnf]u|fd k|lt x]S^/_ ePsf] df^f]df ul/Psf] lyof] . k|yd wfg 

afnL / b'O{^} ux+" afnLdf b'O{-b'O{ k^s l;+rfO{ ul/Psf] lyof] . emf/kft lgoGq)f ug{ k|yd wfgafnLdf k]G*Lldyflng 

30 O{=;L -3=3 ln^/ k|lt x]S^/_ tyf bf]>f] wfgafnLdf lj:kfo/La}s -0=25 ln^/ k|lt x]S^/_ k|of]u ul/Psf]df 

ux+ÚafnLdf 2,4-*L tyf cfO;f]k|f] '̂/f]g -900 u|fd k|To]ssf] ld>/)f_ sf] emf]n %l/Psf] lyof] . s[ifs tl/sfdf 

v]tnfO{ b"O{k^s ;'Vvfdf hf]tfO{ u/L, df^f] lxNofO{, kf^f nufO{ 25 lbg] wfgsf] j]gf{ /f]lkPsf] lyof] eg] 15-20 

;]=ld= ulx/f] rf/ k^s v]t hf]tfO{ u/L kf^f nufO{   ux'+sf] lapm >ldsaf^ %/LP kl% xn'sf hf]tfO{ ul/ k'gM 

kf^f nufOPsf] lyof] . df^f]sf] hf]tfO{ ]̂«S^/af^  tflgg] slN^e]^/af^ ul/Psf] lyof] . bL#{sflng p&]sf] Jof*df  

b'O{ nx/df ]̂«S^/af^ tflgg] l;*l*«n dlzgaf^ lagf hf]tfO{ wfg tyf ux"+sf] ljpm %l/Psf] lyof] . z"Go hf]tfO{ 

k|ljlwdf }̂«S^/ rflnt z"Go hf]tfO{ l;* l*«n dlzgaf^ lagf hf]tfO{ wfg tyf ux'+sf] lap %l/Psf] lyof] . z'Go 

hf]tfO{ k|ljlwdf b"O{ aif{sf] cf};t wfg pTkfbg k|lt x]S^/ 5179 lsnf]u|fd tyf ux"+ pTkfbg 2616 lsnf]u|fd 

kfO{Psf] lyof] eg] s[ifs t/Lsfaf^ wfg pTkfbg 5264 lsnf]u|fd tyf ux"+ pTkfbg 2231 lsnf]u|fd kfO{Psf] 

lyof] . ;fy}, z'Go hf]tfO{ k|ljlwn] wfg-ux+' k|)ffnLsf] cf};t pTkfbg k|lt x]S^/ 7795 lsnf]u|fd kfO{Psf] lyof] 

eg] s[ifs t/Lsf af^ 7495 lsnf]u|fd / bL#{sflng p&]sf] Aof*af^ 7036 lsnf]u|fd k|lt x]s^/ kfO{Psf] lyof] 

. cyf{t, z'Go hf]tfO{ k|ljlwaf^ sd vr{ -?=83133 k|lt x]S^/_ df clwstd kmfO{bf     -?= 176925 k|lt 

x]S^/_, nfe M vr{ cgÚkft -2=13_, / phf{-pkof]u k|efjsfl/tf -4=1 uÚ)ff_ b]lvof] . o;sf] cltl/Qm, s[ifs 

tl/sfsf] tÚngfdf z"Go hf]tfO{ k|ljlwn] wfgafnL sf ]̂kl% df^f]sf] #gTj # ]̂sf] t/ ux+ÚjfnL sf ]̂kl% cln a(]sf] 

kfO{of]] . df^f]sf] ;tx b]lv jfnLx? sfl^gÚ sf] t'ngfdf 40 ;+]l^ld^/ &'^f v]tdf %f]*\bf wfg-ux+Ú k|)ffnLsf] cf};t 

pTkfbg 6=6 k|ltztn] a[l$ ePsf], df^f]sf] #gTj tyf lkPr # ]̂sf], df^f]df k|f+ufl/s kbfy{ tyf k|f+ufl/s sfa{g, 

gfO «̂f]hg / kmf]:kmf]/;sf] dfqf tLg afnLdf / kf]^f;sf] dfqf rf/} afnLdf a(]sf]  b]lvof] . wfg-ux+Ú k|)ffnLdf 

;f] k/LIf)f ;+rfng ubf{ OGwg -l*hn_ sf]  vkt zÚGo hf]tfO{ k|ljlw, bL#{sflng p&]sf] Jof* ljlw / s[ifs 

tl/sfaf^ s|dzM 95, 110=6, tyf 179=6 ln^/ k|lt x]S^/ b]lvof] . h;n] ubf{ jftfj/)fdf sfj{g *fOcS;fO* 



Uof;sf] pT;h{g s|dz 247, 287, tyf 467 lsnf]u|fd k|lt x]S^/ ePsf] kfO{of] . s[ifs tl/sfsf] t'ngfdf wfg 

tyf ux+Ú jfnLdf l;+rfO{ ug]{ ;do s|dzM bL#{sflng p&]sf] Jof* ljlwdf 42 tyf 39=7 %  / zÚGo hf]tfO{ 

k|ljlwn] 34 tyf 31=2%  n] # ]̂sf] kfO{of] . To;y{, 40 ;]=ld= afnL-&'^f tyf s[ifs-gfO «̂f]hg dfqfsf] ;fy zÚÒGo 

hf]tfO{ k|ljlwn] afnL nufp+bf wfg-uxÚ+ k|)ffnLdf clwstd cfly{s nfe x'g] ePsf] xÚ+bf s[ifsn] ckgfpg 

;Úemfj lbg ;lsG . 

 


