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ABSTRACT

pProduction trialy using SRl merthods in a fe

e shown positive effects. This paper reports the performance of four
varieties: IR 64, Bajo Maap 2, and Khangma Maap, and a local
v Nyvabja using SR1 practices conducted at Lobesa IR 64 showed
the highest yield performance of 10.1 t'ha followed closely by Nyahja
and Bajo Maap 2 with 9.7 t/ha each. For all varieties tested, the SRJ
imethod out vielded the conventional methods.  Statistical analvsiy

d significant differences (p=0.01} in vield among the cultivars and

it cost for seed. fertilizer and water reduced

w locations in Bhutan

Wo methods tested Iny

A SRI methods. These results show that SRI technigues may provide
icient option for farmers 1 enhance their rice production,

WORDS: Lobesa, conventional methods, SR, yields, varieties,
Liad ods.

INTRODUCTION

utan, one of the major constraints for achieving nation-wide food
nty is the current low rice vield. In 2006 the average national rice
liction was 2.7 t/ha (MoA, 2006), which is far less than the global
d of 3.8 tha (Uphoff, 2004). Therc have been several measures
taken to raise rice productivity in Bhutan, for instances, like
oduction of high-yielding varieties and cerain  technological
Nelopments, Yet. enhancing rice production still remains priority
the Ministry of Agriculture (Ghimiray et al.. 2008).
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The System of Rice Intensification (SRI) which is reported o be an
efficient, economical and environmentally sound method of growing rice
has received attention of the global farming community (Goud, 2008;
Mishra et al.. 2006; Stoop et al., 2002). SRI method shows promise for
overcoming low yields. Studies in 3 number of countries like China and
India have shown sigrificant increases in rce yvield, with substantial
savings of seeds (80-90%), water (25-50%), and cost (10-20%)
compared to cony entional methods (UphofT, 2004)

SR is riot a technology, but a set of simple ideas and principles that help
produce more productive and robust plants from any rice genotype by
providing an improved growing environment (Uphoff, 2005), Reduced
use of seedlings, remarkable plant and root growth, profuse tillering
from a single seedling, and bumper harvest for the farmers are important
features of this method. Further, in the face of declining resources {land,
water and labour), deteriorating soil health, increasing environmental
concerns, and increasing cost of cultivation, SRI may mitigate of could
overcome those resource constraints that confront the rice sector in the
21" century (Uphoff, 2004). Therefore, SRI method is considered a
resource-conserving technigue of rice production that is good for
farmers, CONsSUMmers, and the environment.
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In Bhutan, following successful SR| tests in the preceding two years,
both at farmer’s field and in research centres, the method is gaining
acceptance (Lhendup €t al.. 2008; CGhimiray and Thinley, 2008;
Lhendup, 2008; Chhetri, 2007 & Lhendup, 2007). Further, it was felt
necessary 1o carry out evaluation ests 1o affirm the performance of rice
varieties at different localities using SRI1 method. Therefore, the study
was undertaken to verify the performance of four different varieties:
three improved rice varieties (IR 64. Bajo Maap 2 and Khangma Maap)
and a local variety (Nyabja) at the College of Natural Resources (CNR)

farmi using SRI practices.

ipees | il

MATERIALS AND METHODS

Study site
The study was carried out in the 2008 season al the CNR farm, located at

an altitude of 1450 masl. The <ite falls under typical dry valley along
the Punatsangchu in west Bhutan with potential evapotranspiration ratio
of 1.2, The relative air humidity 15 75.5%, The site receives meal annual
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cipitation of 883 mm. The annual mean temperature is 17.70C

aximum of 23.20C and 9.90C minimum). The site has sandy clay

im soil and vegetation consists of dry habitat shrubs and mostly
ine tree species (Wangda and Ohsawa, 2006).

Aperimental Design
odified complete randomized block design was used for the study
three replications using two methods (SRI and conventional ) and
varieties (treatments). The four rice varieties tested using both SRI
fithods and conventional methods are IR 64, Bajo Maap 2, Khangma

p and Nyabja. Treatments with SRI methods were assigned plots
mly and were separated by 50 em wide spacing from each other,
ilarly, treatments with conventional methods were randomly laid and
€ separated by 50 em wide spacing. A bund was constructed within
i field to separate the treatments with SR1 methods and
taventional methods to minimize

86 mx 3.5 m.

those with
cross-plot effects. The size of each

Wrsery and Seedling Transplanting
Ty was established using pre-soaked incubated seeds on third week
day 2008. The rate of seeds used was 3.0 kg per acre (7.4 kg per ha).
SRI methods, transplanting of three leaf stage seedlings was done
and at shallow depth (2-3 cm) without

_ removing soil attached 1o
seedling roots into well-puddled and moist soll following a square

nof 25 x 25 em spacing (plant to plant and row to row). Three leaf
€ seedlings were attained and transplanted at about 15-18 days after
g in the nursery. For conventional methods, transplanting of older

S of 40-45 days in flooded ficld was done randomly at close
Mg of less than 15 cm and in bunches of two to four seedlings.

cation of Organic Matter
ication of farm yard manures at the rate of 2 t/ha was done in both
sRland conventional plots during land preparation. To be consistent
| the conventional plots, no inorganic fertilizers were applied.

ith

r Management
splanting the SRI plots were lefi moist but w
12-14 days. This was then followe

(AWD) until the end of the

ithout flooding for
d by alternate wetting and
vegetative stage. This was done by
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irrigating the field for three to six days and then draining the field to dry
out for a similar number of days. The field was completely left dry for
about two to three weeks before harvest. In conventional plots however
the field was kept flooded until two to three weeks before harvest.

Weeding

A total of three weedings were done on SRI plots using a rotary weeder,
small locally- made tools followed by hand weeding. The first weeding
was carried out between 16-18 days after transplantation and the
subsequent weedings were done at an interval of two to three weeks,

Application of Herbicide
The pre-emergence selective herbicide (Butachlor) was not applied for
this study although practiced by farmers in this locality.

Data analysis

Data analysis was done using SPSS. Analysis of variance was performed
to determine the significance of difference between methods and within
treatments besides simple statistical test.

RESULTS AND DISCUSSION
Results

Yield (t/ha)

Table 1 presents the mean yield and yield difference of four rice
varieties evaluated using SRI and conventional methods, The average
yield performance was better on SR plots than conventional plots for all
varieties. Among the cultivars, better yield response to SRI methods was
observed with all four varieties against the conventional methods (Figure

).

Yield performance of IR 64 was the highest with 10.1 vha followed
closely by Nyabja and Bajo Maap 2 varieties with 9.7 t'ha each (Table
|}, Increase in yield using SRI methods compared to conventional
methods from the same varieties was 14%. 31% and 14% respectively.
Mean yields comparison of four varieties applying two methods showed
a significance of difference (p<0.01) between methods and varielies

18




D —— e

- Performance of Rice under System......

(Table 1). However, interaction between variety and method is not |
Significant (p=0.12).

.ﬂ &bi!: I. Mean yield and yield difference of four rice varietics tested
g SRI and conventional methods.

| __I‘E.‘i vanety and yield (tha)
Khangma
J Method Spacing IR 64 Bajo Maap Nyahja
Maap 2
| 25x:28
| SRI method lem | 100 9.7 5.2 97 |
| Conventional Farmers
| methed random B.7 6.7 3.7 5.3
E»_L difference (yield) T 14 3 29 | ia
Fpr LSD
thod and variety interaction 0.115ns
0 0L000 = (.68
et 0.000* 0.48

™ Significance difference at 1% level; ns non significance; CV% = 4.2

_

B SR Method @ Comentional Method |

Bsjo Maap 2 Khangma Masp
Rice Variety

MNyabjz

l. Yields of four rice vari

eties evaluated using SRI and
fonventional methods,

er of Fertile Tillers

Zpre:sents the result for number of fertile tillers, a main yield-

Sinbuting parameter of the four rice

varieties evaluated at the CNR
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farm. In all four varieties tested, the average number of fertile (effective)
tillers per hill was higher in the SRI plots than in conventional plots.
Among the varieties, the highest number of productive tillers was found
with Nyabja (38), followed by IR 64 (30). This was an increase of 53%
and 33% compared to same-varicty results with conventional methods.
The number of tillers for Bajo Maap 2 is close to [R 64. However, the
number of tillers for Khangma Maap was lower.

Inputs
Average seeds use was 3.0 kg per acre in SRI methods as compared (o
22.5 kg seeds per acre for conventional methods. Use of inorganic

fertilizer was nil in SR1 methods and irrigation water use was reduced
through AWD compared to flooding practiced in conventional methods.

Table 2. Yield-contributing parameters for four rice varieties at CNR
farm (average of three replications).

I Rice variety
Sl. | Parameters Bajo | Khangma | Nyabja
No. | IR 64 | Maap?2 Maap
| Fertile tillers/hill
SRI method 30 28 19 38
Conventonal 20 19 13 |8
method
2 Plant height (cm)
SRI method 91 115 150 110
Conventional 90 110 155 108
L method
3 Number of
hills/6m’
96 96 96 06
SRI1 method 110 125 100 118
Conventional
method l {

r.
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average yield performance was better on SR plots than
ventional plots for all varieties. This is supported by the absence of
ificance of difference in interaction between variety and method.
ignificant (p<0.01) increase in vield with SRI methods for all
eties is mainly attributed to the increased number of productive
illers. Transplanting of young seedlings singly seems to preserve the
potential within plants for profuse tillering and root growth. According
1 Stoop (2005), the extensive root development under SRI translates
It accelerated vegetative development phase and an increased nutrient
¢ capacity leading to an extended, more effective, grain filling
e (Stoop, 2005).

fhe increase in yield for all varieties also indicates that all cultivars
fespond positively to SRI methods as reported by Uphoff (2004).

ding to Uphofl' (2004) SRI practices improve the growing
ment of plant by managing soil, water and nutrients differently
that more productive phenotypes having much larger root systems can
L from any rice genotype. Alternate wetting and drying processes
1 1o facilitate root growth by accessing both adequate water and air.
er, application of FYM in SRI methods not only seems to improve

I structure but also enhances the number and diversity of usetul
dtl organisms in the field.

ds obtained for [R 64 and Bajo Maap 2 varieties with SRI methods
d are higher than average yields obtained for IR 64 (6-8 t/ha) and

for Bajo Maap 2 at RC station (Ghimiray et al., 2008). The
it trial at Bajo using SRI method also showed an average vield of
Uha for IR 64, an increase in vield by 15-20% compared to
tional practice in Bajo on station (Ghimire and Thinlev, 2008).
ield for Khangma maap, although recommended for higher

using SRI methods is comparable or slightly higher than the
ed yield of 5,12 tha at the Khangma Research station (ibid).
done by Lhendup et al. (2008) at Khangma research station
fted higher yield for this variety using SRI methods. Yield increase
nese varieties may be because of the favorable soil and climatic
itions. According 10 Anthofer (2004), highest yield for any variety
be expected under favorable environmental conditions with SRI
ethods. Such conditions are met where soil fertility is higher, rainfall is

21




Karma Lhendup et al

sufficient and well distributed, and crop management is sufficiently good
(ibid).

Additionally, with SRI methods there is a saving of inputs like seed,
water, and fertilizer. Use of seed reduced by about 86% (considering
average use of 22.5 kg seeds per acre for conventional methods against a
maximum use of 3.0 kg seed per acre with SRI methods). This could be
attributed to transplanting of young seedlings singly in wider spacing
which reduces plants’ competition for nutrients, water and sunlight. This
result can be interpolated to reduction of cost for the purchase of about
20 kg of seeds per acre. Likewise there was no need to use inorganic
fertilizer.

CONCLUSION

The results showed positive effect of SRI methods on the yield and
yield-contributing paramelers assessed in this study. The higher yield
obtained for IR 64 and Bajo Maap 2 varieties with SR1 methods
compared to the conventional practice in RC Bajo indicates a significant
impact of SR1 methods on rice productivity. Even local variety like
Nyabja seems to perform equally better using SRI methods. Further,
soed use was reduced by about 86% compared to the conventional
methods. Use of additional inputs like inorganic fertilizer was not
necessary thereby saving cost. Thus there is a potential for subsistence
farmers in the country to eventually achieve higher yields with reduced
costs using SRI techniques. This will provide farmers with the
opportunity to supplement their incomes through the sale of excess
products. Hence, the adoption of SRI techniques by farmers could be
encouraged to contribute to higher rice production and ensure household
food security. However, further studies using SRI methods are required
to understand the cost benefit analysis, effective crop establishment
methods and straw yield.
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