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ABSTRACT

Rice is the main staple food of Bhutanese people and is linked to culture and
tradition. Historically, Bhutan was self-sufficient but now it imports 38,800 t of rice
annually despite introduction of modern varieties and improved production practices.
Therefore, this study was carried out in two villages of Lingmuteychhu watershed in
west-central part of the country, which are considered to be representative of mid
altitude rice farming system of the country, to identify the yield gaps and to suggest

proper measures to narrow it, thereby increasing production.

The study was primarily targeted to identify the resource uses for rice
production by local farmers, identify potential yields and gaps of three modern rice
varieties, namely; IR-64, BajoMaap2 and BajoKaap2 and look into the effects of
nitrogen rates and planting times on simulated grain yields using the CERES-Rice

process-oriented simulation model in the study area.

Despite limited by only three experimental data sets, the model predicted

developmental stages quite satisfactorily with RMSE values of 2.65 and 3.42 days for



anthesis and physiological maturity dates, respectively. Grain yield was predicted
with a RMSE of 469.3 kg/ha. Similarly, d-stat values were 0.94, 0.85 and 0.77 for

anthesis, physiological maturity dates and grain yield, respectively.

It was found that, in Wangjokha village, the average yield of three modern
varieties was 4,813; 4,375; and 4,684 kg/ha for IR-64, BajoMaap2 and BajoKaap2,
respectively, and in Omtekha village the average yield was 4,295 kg/ha for IR-64, the
only modern variety grown. The yield gaps of 31.1%, 31.24% and 35.39% for
BajoMaap2, IR-64 and BajoKaap2, respectively, were calculated between actual
experimental and average farmer’s yields in Wangjokha, while the gaps between
simulated potential yields and average farmer’s yields were 44.8%, 47.4% and 51.6%
for BajoMaap2, IR-64 and BajoKaap2, respectively. Similarly, in Omtekha the gap of
38.6% and 53.1% were calculated between actual experimental and average farmer’s
yield and simulated potential and average farmer’s yields. It was also found that the
majority of farmers were using less chemical fertilizers than recommended rate and

farmers reported shortages of labor and irrigation water as the major constraints.

Considering the large yield gap, different set of virtual experiments were
simulated based on the farmer’s resource use and research recommendations to
identify the proper combination of nitrogen and planting dates for increasing the
yields of three modern varieties. Six planting dates starting from 15" of May to 30"
July were simulated against eight different rates of nitrogen (chemical fertilizer). The
model predicted an increase of rice yield with high rate of nitrogen fertilizer
applications but the increases beyond the 100 kg N/ha was observed to be less for all
three varieties. For all nitrogen rates, yield obtained from transplanting dates between
30™ May and 30" June was higher than other dates. It was also found that BajoKaap2
rice variety was more responsive to high nitrogen rate. Yield predicted with different
rates of nitrogen fertilizer were statistically significant, but the effects of planting
dates were insignificant. Further partial economic analysis indicated that positive net
returns can be obtained in both locations with the application of equal to or more than
20 kg N/ha, but the amount of returns was influenced by the time of transplanting for

all level of nitrogen treatments.



