50

OMONRICE 20 (2015)

THE EFFICIENCY OF USING THE RICE STRAW COMPOST TREATED WITH
TRICHODERMA SPP., NITROGEN-FIXING AND PHOSPHORUS DISSOLVED

BACTERIAIN RICE PRODUCTION OF HAU GIANG

Trinh Quang Khuong?, Tran Thi Ngoc Huan®, Tran Thi Kieu Trang*
Nguyen Van Ngau? and Huynh Truong Vinh?

Cuu Long Rice Research Institute, Can Tho, Vietnam
2Science and Technology Department of Hau Giang, Vietnam

ABSTRACT

The research was conducted in 3 communes of Truong Long Tay, Chau Thanh A
district, Long Binh, Long My district and Vi Thanh, Vi Thuy district of Hau Giang
province, Vietnam in the Winter-Spring 2011-2012 and Summer-Autumn 2012. The
experiment compared 7 fertilizer treatments that included varying amounts of NPK
fertilizer with and without 6 t/ha of the rice straw compost that was treated with
Trichoderma spp., nitrogen-fixing and phosphorus dissolved bacteria. Use of NPK
fertilizer at 20% of the recommended application in combination with rice straw
compost increased the yield from 0.13 to 0.25 t/ha in the Winter-Spring 2011-2012 and
from 0.17 to 0.28 t/ha in the Summer-Autumn 2012 over 3 communes. The net benefit
of this treatment was greater than application of inorganic fertilizer at the
recommended rate by 2.949 million VND/ha (12.3%) in the Winter-Spring 2011-2012
and 2.438 million VND/ha (27.1%) in the Summer-Autumn 2012. Application of NPK
at 80% of recommended dosage combined with 6 t/ha of the rice straw compost that
was treated with Trichoderma spp., nitrogen-fixing and phosphorus dissolved bacteria
was the best recommendation for rice production towards bio-organic of Hau Giang.

Keywords: farmers’ fertilizer practice, net benefit, nitrogen-fixing and phosphorus
dissolved bacteria, recommended fertilizer practice, recommended dosage, the rice

straw compost, Trichoderma spp.

INTRODUCTION

Rice is the staple food in Vietnam with a
production area of nearly 8 million ha. The
Mekong Delta has a production area of 3.8
million ha. Hau Giang is one of 13 provinces with
a large area of intensive rice production of 2-3
crops/ year. Hau Giang also gets high rice yield at
some districts such as Vi Thanh town, Vi Thuy
district, Long My district, and Chau Thanh A
district; however, cultivation of 2-3 consecutive
crops per year and use of high doses of chemical
fertilizers for a long period causes declines in soil
nutrient supply. The current trend is towards bio-
organic rice production in combination with
organic fertilizers. This method not only reduces
chemical fertilizer use by 20-80% but also
increases the yield and profit (Son et al., 2008;
Man et al., 2010). The research “Using the rice

straw compost that was treated with Trichoderma
spp., nitrogen-fixing and phosphorus dissolved
bacteria in rice production of Hau Giang” is a
case study of methods to improve and maintain
sustainabe intensive rice production.

MATERIALS AND METHODS

The experiment was designed in the On-farm
trial over 2 seasons (Winter-Spring 2011-2012
and Summer-Autumn 2012). The experiment
included 7 treatments comparing of farmers’
fertilizer Practice (FFP) with a Recommended
Fertilizer Practice (RFP) to reduce the applied
chemical fertilizer by using rice straw compost
that was treated with Trichoderma spp., nitrogen
fixing and phosphorus disolved bacteria; and
other microorganism fertilizer of DASVILA on
the variety of OM 6976 (Table 1).
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Table 1. Description of the experimental treatments

No | Treatments Description
T1 | 100% NPK by FFP 100% NPK fertilizers by farmers' practices
(Control 1) [121-44-52 kg N-P,0s-K,O/ha (Autumn-Spring) and 94-57-
57 kg N-P,05-K,0/ha (Summer season)]

T2 | 100% of the recommended | 100% chemical fertilizer at the recommended dosage [100-

NPK (Control 2) 40-40 kg N-P,0s-K,0O/ha (DS) and 80-50-50 kg N-P,Os-
K;O/ha (Summer season)]

T3 | 80% NPK (recom.) + rice | 80% chemical fertilizer at the recommended dosage
straw compost + rice straw compost treated with Trichoderma spp.,

nitrogen-fixing and phosphorus dissolved bacteria (6 t/ha)

T4 | 60% NPK (recom.) + rice | 60% chemical fertilizer at the recommended dosage + rice
straw compost straw compost treated with Trichoderma spp., nitrogen-

fixing and phosphorus dissolved bacteria (6 t/ha)

T5 | 40% NPK (recom.) + rice | 40% chemical fertilizer at the recommended dosage + rice
straw compost straw compost treated with Trichoderma spp., nitrogen-

fixing and phosphorus dissolved bacteria (6 t/ha)

T6 | 80% NPK (recom.) + | 80% chemical fertilizer at the recommended dosage + rice
DASVILA seed treatment before sowing by DASVILA (10 kg/ha)

T7 | 80% NPK (recom.) + | 80% chemical fertilizer at the recommended dosage + using
treated directly rice straw | Trichoderma spp. to spray directly on rice straw of the paddy
on the field by | field that was harvested by Combine Havester
Trichoderma spp.

The experimental soil was a loamy alluvium

commune, Long My district, Hau Giang

with containing 40% sand, 51% silt and 9% clay
at 0-20 cm layer and 40% sand, 49% silt and
11% clay at 20-40cm layer. The chemical
properties of soil were low in organic C and
total N, medium-high in P, low-medium in K,
low in Ca and Mg, no micro-nutrients
deficiency and no soil toxicity.

Data of yield components and grain yield were
collected and calculated followed by IRRI, 1995.

RESULTS AND DISCUSSIONS

Effect of the rice straw compost treated with
Trichoderma spp., nitrogen-fixing and
phosphorus dissolved bacteria on grain yield

Experimental results in the Winter-Spring 2011-
2012 and Summer Autumn 2012 at Long Binh

province was shown in Figure 1. The treatment
using a 20% reduction in chemical fertilizer
plus 6 t/ha of the rice straw compost treated
with Trichoderma spp., nitrogen-fixing and
phosphorus dissolved bacteria (T3) got a higher
yield compared to T1 (farmers’ fertilizer
practice - FFP) at the 5% significant level, and
got the same yield as the treament that applied
100% NPK at the recommened dosage (T2).
This means fertilization of the rice straw
compost treated with Trichoderma spp.,
nitrogen-fixing and phosphorus dissolved
bacteria helped to save 20% chemical fertilizer
and protected the environment by avoiding the
burning of a large amount of these rice straw.
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Figure 1. Effect of the rice straw compost treated with Trichoderma spp., nitrogen-fixing and

phosphorus dissolved bacteria on grain yield of OM 6976 in Winter-Spring 2011-2012 and
Summer-Autumn 2012 at Long Binh, Long My, Hau Giang

The same results were found in Truong Long
Tay and Vi Thanh (Figure 2 and 3). They
confirmed again the efficacy of using of rice
straw compost treated with Trichoderma spp.,
nitrogen-fixing and phosphorus dissolved
bacteria at the T3 treatment. Applying the same
NPK fertilizer at 80% of the recommended
dosage in combination with rice seed treatment
before sowing by DASVILA (10 kg/ha) (T6)
and in combination with spraying Trichoderma
spp. directly on rice straw of the paddy field that
was harvested by Combine Havester (T7), gave
lower grain yields that were significantly
different from T2 and T3. Treatment 3 involves

phosphorus dissolved bacteria clearly expressed
in combination with Trichoderma spp. in the
rice straw compost compared to T7, which
sprays only Trichoderma spp. directly to the
field. The difference of grain yield between two
these treatments was from 0.20 t/ha to 0.32 t/ha
in Winter-Spring 2011-2012 and from 0.15 t/ha
to 0.18 t/ha in Summer-Autumn 2012. Reducing
NPK application by 40-60% from the
recommendation dosage in the T4 and T5
treatments, produced yields that were reduced
significantly compared with T2 and T3 in both
seasons due inadequate supply of nutrients for
rice development and yield.
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Figure 2. Effect of the rice straw compost treated with Trichoderma spp., nitrogen-fixing and
phosphorus dissolved bacteria on grain yield of OM 6976 in Winter-Spring 2011-2012 and
Summer-Autumn 2012 at Truong Long Tay, Chau Thanh A, Hau Giang
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Figure 3. Effect of the rice straw compost treated with Trichoderma spp., nitrogen-fixing and
phosphorus dissolved bacteria on grain yield of OM 6976 in Winter-Spring 2011-2012 and
Summer-Autumn 2012 at Vi Thanh, Vi Thuy, Hau Giang

Economic efficiency of the rice straw
compost treated with Trichoderma spp.,
nitrogen-fixing and phosphorus dissolved
bacteria

Among the seven treatments, treatment T3
produced highest net economic benefit (26.754
million VND/ha), 2.929 million VND/ha or
12.3% higher than the net benefit of T1 of. The
net benefit of treatment T2 was 26,909 million
VND/ha, 3.084 million VND/ha or 13.0%
higher than T1. Application of 80% NPK
fertilizer at recommended dosage and seed

treatment before sowing by DASVILA (10
kg/ha) (T6), and the T7 treatment of 80%
chemical fertilizer at the recommended dosage
and using Trichoderma spp. to spray directly on
rice straw of the paddy field that was harvested
by Combine Havester gave net benefit of 1,709
million vnd/ha (7.1%) and 1,291 million vnd/ha
(5.3%) greater than T1, respectively. The two
treatments T4 and T5 that used 40 and 60
percent reductions from the recommended rate
of NPK chemical fertilizer also gave increased
net benefit over T1 of 8.5% and 1.5% (Table 2).

Table 2. Economic efficiency of using the rice straw compost treated with Trichoderma spp.,
nitrogen-fixing and phosphorus dissolved bacteria in Winter-Spring 2011-2012

Parameters Treatments
Tl T2 T3 T4 T5 T6 T7

Grain yield (T/ha) 7.14 7.42 7.30 6.97| 6.56 7.10| 7.03
Gross benefit (1,000 VND/ha) 43,542| 45,265| 44,518 42,505 40,004| 43,298| 42,880
Cost of fertilizers (1,000 VND/ha) 5570 4,209 3,617 2,525| 1,684 3,617| 3,617
Cost of pesticides (1,000 VND/ha) | 4,473| 4,473| 4,473| 4,473| 4,473| 4,473| 4,473
Cost of labor (1,000 VND/ha) 7,933| 7,933| 7,933| 7,933| 7,933| 7,933| 7,933
Cost of seeds (1,000 VND/ha) 1,740 1,740| 1,740 1,740| 1,740| 1,740| 1,740
Total cost (1,000 VND/ha) 19,717| 18,356| 17,764| 16,672| 15,830| 17,764 | 17,764
Net Benefit (1,000 VND/ha) 23,825| 26,909| 26,754| 25,832|24,173| 25,534 25,116
Difference in net benefit vs. T1

(1,000 VND/ha) -1 3,084| 2,929 2,007 348 1,709( 1,291
Increased net benefit vs T1 (%) - 13.0 12.3 8.5 15 7.1 5.3
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In the Summer-Autumn 2012, using the rice
straw compost gave the same pattern but higher
overall percentage increases in net benefit.
Among the treatments that applied NPK
fertilizer in combination with organic fertilizer
from the rice straw compost treated with
Trichoderma  spp.,  nitrogen-fixing  and
phosphorus dissolved bacteria, treatment T3
using 80% of the recommeded NPK dosage
gave 27.1% increased profit while T6 that
applied 80% of the recommended NPK fertilizer
with seed treatment before sowing by
DASVILA gave a 17.9% increase, and the T7

Trinh Quang Khuong

treatment of 80% chemical fertilizer plus using
Trichoderma spp. to spray directly on rice straw
of the paddy field that was harvested by
Combine Havester gave a 14.4% increase
compared to T1. Treatment T4 using a 40%
reduction in NPK chemical fertilizer 21.5%
greater net benefit compared to T1. Using a
60% reduction of NPK chemical fertilizer with
6 t/ha of the rice straw compost treated with
Trichoderma  spp.,  nitrogen-fixing  and
phosphorus dissolved bacteria gave a 6.0%
higher net profit than T1 (Table 3).

Table 3. Economic efficiency of using of rice straw compost treated with Trichoderma spp.,
nitrogen-fixing and phosphorus dissolved bacteria in Summer-Autumn 2012

Parameters Treatments
T1 T2 T3 T4 T5 T6 T7

Grain yield (t ha™) 519 5.47 5.43 5.18 4.77 5.32 5.26
Gross benefit (1,000 VND/ha) 28,009| 29,556 | 29,307| 27,977| 25,735| 28,740| 28,417
Cost of fertilizers (1,000 VND/ha) 4515| 4,220 3,376 2,532 1,688 3,626 3,626
Cost of pesticides (1,000 VND/ha) | 4,552 4,552| 4,552 4552 4552| 4,552| 4,552
Cost of labor (1,000 VND/ha) 8,137| 8,137| 8,137 8,137 8,137 8,137 8,137
Cost of seeds (1,000 VND/ha) 1,740| 1,740| 1,740 1,740 1,740| 1,740| 1,740
Total cost (1,000 VND/ha) 18,944 | 18,648 | 17,804| 16,961| 16,117| 18,054| 18,054
Net Benefit (1,000 VND/ha) 9,065| 10,907| 11,503 11,016 9,618| 10,686| 10,362
Difference in net benefit vs T1

(1,000 VND/ha) -1 1,842| 2,438 1,951 553 1,620| 1,297
Increased net benefit vs T1 (%) -|  20.6| 27.1 21.5 6.0 17.9 14.4
CONCLUSSION REFERENCES

In both seasons, the best treatment was T3, that IRRI - International Rice Research Institute,
applied 80% of the recommeded dosage [80-32- 1995. Soil and Plant Sampling and

32 kg N-P,0s-K,0/ha (Winter-Spring) and 64-
40-40 kg N-P,0s-K,0O/ha (Summer-Autumn)]
and 6 T/ha of the rice straw compost treated
with Trichoderma spp., nitrogen-fixing and
phosphorus dissolved bacteria for getting high
grain yield and net benefit of rice production in
3 communes of Hau Giang.

Using the rice straw compost that was treated
with Trichoderma spp., nitrogen-fixing and
phosphorus dissolved bacteria in rice production
of Hau Giang helped to improve and sustainably
maintain the intensive rice production.

Measurement Procedure.

Luu Hong Man, Vu Tien Khang and Takeshi
Watanabe, 2010. Improvement of soil
fertility by rice straw manure. Omonrice
17: pp. 123-131.

Tran Thi Ngoc Son, Luu Hong Man, Cao Ngoc
Diep, Tran Thi Anh Thu and Nguyen
Ngoc Nam, 2008. Bioconversion of
paddy straw and Dbiofertilizer for
sustainable rice based cropping systems.
Omonrice 16: pp. 57-70.
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TOM TAT

Sir dung cac dong nam Trichoderma, vi khuén c6 dinh dam va hoa tan lan
dé xir Iy rom ra thanh phén hiru co vi sinh bén cho rugng lia san xuat theo huwéng
hitu co' 6 Hiu Giang

Nghién cieu da dwoc thuc hién o 3 xa Truong Long Tay, huyén Chau Thanh A; Xa Long Binh, huyén
Long My va xa Vi Thanh, huyén Vi Thuy, tinh Hdu Giang, Viét Nam trong 2 vu BDX2011-2012 va
HT2012. Thi nghiém véi 7 nghiém thirc bao gom phirong phdp bén phan theo ndng dan va theo
khuyén cao voi 100% NPK hoéa hoc, so sanh voi cdc nghiém thirc co sw dung 6 thha phdan rom ra xu
Iy ndm Trichoderma, vi khudn c6 dinh dam va hoa tan két hop véi giam tir 20% dén 60% phdn héa
hoc ciia liéu leong NPK khuyen cdo. Két qud nghién ciru cho thdy rang nghiém thirc giam 20%
phdn NPK o liéu heong khuyén cdo két hop véi sit dung phdn rom ra xu Iy nam Trichoderma, vi
khudn co dinh dam va hoa tan lan da gitp gia tang nang sudt hia tir 0,13-0,25 tdn/ha trong vu
DX2011-2012 va tang tir 0,17-0,28 t/ha trong vu HT2012 ¢ cd 3 xd nghién ciru. Mt khac, sy chénh
léch loi nhudn cua nghiém thirc nay so voi phwong phdap bon phan cua néng dan dat dwoc 2,949
triéu dong/ha (twong dwong 12,3%) trong vu PX2011-2012 va dat 2,438 triéu dong/ha (27,1%)
trong vu HT2012. Nghiém thirc bon 80% phéin héa hoc theo mirc khuyén cdo két hop véi sir dung
phdn hitu co tir rom ra da xir Iy nam Trichoderma, vi khudn c6 dinh va hoa tan lan la nghiém thirc
10t nhdt dwge khuyén cdo cho san xudt lia theo hudng hitu co sinh hoc, givip cdi thién va duy tri san
xudt hia tham canh bén viing ciia tinh Hiu Giang.
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