EVALUATION OF RESOURCE CONSERVATION TECHNOLOGIES FOR
SUSTAINABLE RICE (Oryza sativa L.) -WHEAT (Triticum aestivum L.) SYSTEM IN
THE TERAI OF NEPAL
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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* 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* and potassium @
30 and 40 kg ha to the rice and wheat crops, respectively. Rice variety “Sona Masuli” @ 30 kg
ha! and wheat variety “Gautam” @ 120 kg ha™ were used, but, only 80 kg wheat seed ha to PRB
planting. The experimental soil was silty loam with pH (5.7), SOM (4.98 %), nitrogen (0.241 %),
phosphorus (379 kg ha) and potassium (118 kg ha™). Two irrigations were applied to the first
rice- and both the wheat crops. To control weeds, Pendimethalin 30 E.C. (3.3 lit hal) to the first
rice and Bispyribac (0.25 lit ha) 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 hal), but, it was highly significant in wheat (2616 kg ha*) compared to CT
(5264 and 2231 kg ha® in rice and wheat, respectively) over two years. However, zero-till planting
recorded significantly the highest system’s grain yield (7795 kg ha*) followed by CT (7495 kg ha
1) and PRB (7036 kg ha!). Zero-till planting showed the highest monetary return (NRs 176925 ha"
1 with the lowest production cost (NRs 83133 ha) 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™) 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*
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™®)
and the highest from CT (179.6 liter ha*) followed by PRB (110.58 liter ha'). Compared to CT,
CO; emission from ZT was decreased by 122 and 98 kg ha? in rice and wheat cultivation,
respectively. Thus, the greenhouse gas (CO2) emission was the highest from CT (467 kg ha*) and
the lowest with ZT (247.13 kg hal). 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™ in rice and wheat), the abundant N
(120 kg ha') 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.
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