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ABSTRACT:

The recommended models was carried out on three different provinces of Mekong Delta
viz., An Giang, Can Tho and Long An at different in 30 households to study the effects of
composting paddy straw by Trichoderma sp combined with nitrogen fixing bacteria
Gluconacetobacter diazotrophicus, Bradyrhizobium japonicum (for soybean) and
Bradyrhizobium spp (for groundnut) and phosphate solubilizing bacteria (Pseudomonas
syringae). Application of recommended models on rice — soybean/groundnut - rice
enhanced yield components and grain yields of crops at three sites of different seasons
excepting in Cantho site at 2007 Spring — Summer season as compared to conventional
farmers’ fertilizer model. The average input of fertilizer cost for three crops in three seasons
were saved at an amount of VND 953,640 / ha equal to 45.74 % as compared to farmers’
practice. In the recommended model, the gross input also got reduced VND 1,092,277 / ha
equal to 14.48 %; rice, groundnut and soybean grain yield increased at 12.37 %, 19.71 %
and 5.24 %; respectively. The total income increased as 12.28 %; the cost price were
reduced to an extent of 27.94 %, 9.10 % for rice and leguminous crops, respectively led to
the income increased to an amount of 2,773,586 VND/ha equal to 45.13 % as compared to
farmers’ practice model. Furthermore, the quality of the products such as lipid, protein,
phosphorus, potassium contents as well as soil available nutrients and benefit
microorganisms (fungi, bacteria and actinomycetes) enhanced significantly at the
harvesting stage.

The total benefical microorganism population in soils of the recommended model increased
4.23*10° CFU/g dry soil, 3.39*10° CFU/g dry soil and 8.85* 108 CFU/g dry soil for An
Giang, Can Tho and Long An, respectively in comparision to the conventional farmes
practice model.

Key words: composting rice straw, nitrogen fixing bacteria, phosphate solubilizing bacteria,
Pseudomonas syringae, Trichoderma sp.

INTRODUCTION

In Vietnam, rice is the most important crop in the
Mekong Delta that growing areas occupied nearly
4 million ha per year. With the introduction of
high vyielding rice varieties and adoption of
intensive rice cultivation, large quantities of rice
residues such as straw, stubbles are available on
farms.

However, most of rice straw was burnt or removed

after harvesting without retuning. However, this
rice straw cannot be applied or directly
incorporated into soil. They are known to reduce
the availability of important mineral nutrient to
growing plants through immobilization into
organic forms and produce phototoxic substances
during their decomposition. Besides that, farming
practice on rice-based cropping system, which
involves heavy application of chemical fertilizers,
may cause depletion of certain nutrients in soil and
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certain others would generally accumulate in
excess resulting in nutrient imbalance, which

affects soil productivity and environmental
pollution.
Among the means available to achieve

sustainability in agricultural production, suitable
cropping systems, organic manure and bio-
fertilizer play an important and key role because
they possesses many desirable soil properties and
exerts beneficial effect on the soil physical,
chemical and biological characteristics of the soil.
The result of trials on rice crop studied by CLRRI
indicated that rice straw treated by Trichoderma
fungi inoculant then application of composted rice
straw at 6 tons/ha or in combination with different
farmer’s doses of chemical fertilizer at 40, 60,
80% NPK improved significantly  soil
microorganisms,  electron  transport  system
activities and total protein (Luu Hong Man et. al.,
2003). The role of biological nitrogen fixation
(BNF) in supplying plants with needed N, which
can make agriculture more productive and
sustainable without harming the environment, has
to be efficiently harnessed. Plant growth is directly
influenced by the available of reduced N, leading
to the long accepted practice of manuring,
fertilizer application, or rotational crop practices
(Dang Kim Son, 1986; Gresshoff and Rao, 1987).
Nitrogenous chemicals account for as much as
30% of the total fertilizer needed for agricultural
crops, with the increasing cost of chemical
fertilizers and concern about environmental
pollution. Studies indicate that rhizosphere, roots,
stems and leaves of even healthy plants harbour
diverse microbial communities that include N,
fixing bacteria as rhizobia and free living bacteria
(Azotobater, Azospirillum, Herbaspirillum...) or
Gluconacetobacter diazotrophicus, a promising
diazotrophic endophyte (Muthukumarasamy et al.
2002). The long-term field experiment on soybean
conducted at Can tho showed that the quality
nutrient contents and uptake of soybean with
reference to N, P and K and soil available P and K
were significantly improved by application of
composted paddy straw and inoculants viz.
Rhizobium fredii and Bradyrhizobium sp (Tran Thi
Ngoc Son et al., 2003). After N, phosphorus (P) is
the major plant growth-limiting nutrients despite
being abundant in soils in both inorganic and
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organic forms. However, many soils throughout
the world are P-deficient because the free
phosphorus concentration (the form available to
plants) even in fertile soil is not higher than 10 uM
even at pH 6.5 where it is most soluble
(Gyneshwar et al.,, 2002). To circumvent the
problem of P deficiency, chemical fertilizers are
added to the soils but cost of chemical phosphatic
fertilizers is high (Goldstein et al., 1993) and low
efficiency (<0.1%)(Scheffer and Schachtschabel,
1992). Phosphorus biofertilizers in the form of
microorganisms, especially phosphate-solubilizing
bacteria in rhizosphere, can help in increasing the
availability of accumulated phosphates for plant
growth by solubilization (Richarson, 1994;
Nautiyal et al., 2000). In addition, the
microorganisms involved in P solubilization as
well as better scavenging of soluble P (P
biofertilizer) can enhance plant growth by
increasing the efficiency of BNF. It enhances the
availability of other trace elements such as Fe, zinc
(Zn), etc. and by production of plant growth
promoting substances (Kucey et al, 1989). These
bacteria also produced indole-3-acetic acid; a
phytohormone is known to be involved in root
initiation, cell division and cell enlargement, very
commonly (Barazani and Friedman, 1999). These
beneficial microorganisms, especially PGPR
(Plant Growth Promoting Rhizobacteria), are
grown in the simple, cheap media and they are
mixed with the appropriate carriers to produce
biofertilizers. However, the optimum organic and
bio-fertilizer doses as well as their effectiveness
for upland crops rotation with rice have not been
studied in details so far. In this regard, an attempt
has been made to study on “Bioconversion of
paddy straw and biofertilizer application for
sustainable rice based cropping systems" under
financial support by the Swedish International
Development Cooperation Agency (SIDA) and
Ministry of Science and Technology Vietham
(MOST).

General objective

To study and apply the new technologies of the
rice — upland crop (soybean and groundnut) - rice
cropping patterns under different soil conditions of
Mekong Delta in order to reduce production cost,
environmental pollution, and to increase farmers’
livelihood, sustainable agricultural development
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Specific objectives

1. To evaluate the effect of composted rice straw
manure  and  biofertilizers on  rice-
soybean/groundnut cropping patterns under
different soil type conditions

2. To study the residual effect of composted rice
straw manure and biofertilizers on soil fertility
under rice-based cropping systems

3. To determine the effects of composted rice
straw manure and Dbiofertilizers to soil
microbial population under rice based cropping
condition

4. To assess the influence of organic and bio-
fertilizer on soybean/groundnut under rice-
based cropping system to reduce input cost and
to increase economic efficiency

MATERIALS AND METHODS
Experiment sites

Demonstrations were carried out at three provinces
viz. (1) Phu Hoa village, Thoai Son district , An
Giang province; (2) Truong Thanh village, Co Do
district , Can tho city; (3) Tan My village, Duc
Hoa district, Long An province. Two rices + one
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upland crop were commonly applied there.

Timing

1. In lightly acidic soil of An Giang province:
Rice (2006 Summer-Fall) + Rice (2006-07
Winter-Spring) + Soybean (2007 Spring-
Summer)

2. In alluvial soil of Can Tho province: Rice
(2006 Summer-Fall) + Rice (2006-07 Winter -
Spring) + Soybean (2007 Spring - Summer)

3. In unfertile sandy soil of Long An province:
Rice (2006 Summer-Fall) + Rice (2006-07
Winter Spring) + Groundnut (2007 Spring-
Summer)

Paddy straw: paddy straw collected from 2006-07
Winter Spring seasons from farmers’ fileds. It was
used to produce the composted paddy straw as
local organic manure. The composted paddy straw
treated by fungal inoculants as Trichoderma sp.
was produced by Soil Microbiology Department of
CLRRI. After 30 days of composting, it was used
to apply for rice crops in recommended model
during 2006 Summer-Fall and 2006-07 Winter
Spring season. The general process of composting
as given below:

FUNGAL INOCULATION (Trichoderma sp.)

l 10-12 kg fungal inoculants

PADDY STRAW (5-6 T/ha)

l Watering for 3-4 days/times

COMPOSTED PADDY STRAW

(After 30 days treating)

ORGANIC MANURE
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Biofertlizers

4 Fungal inoculants (Trichoderma sp.) in
powder formula produced by CLRRI’s
Soil Microbiology Department was
applied to treat rice straw for
decomposition as organic manure.

5 Bioferilizers for nitrogen fixation on rice,
soybean and groundnut
(Gluconacetobacter diazotrophicus,
Bradyrhizobium
japonicum/Bradyrhizobium  sp.)  that
produced by CLRRI’s Soil Microbiology
Department and Biotechnology Research
and Development Institute (BRDI), Can
Tho University.

6 Bioferilizers for phosphate solubilizing
bacteria on soybean and groundnut
cultivation (Pseudomonas syringae) that
produced by BRDI, Can Tho University.

Methods of inoculant production:

Fungal inoculant (Trichoderma sp.) in powder
formula was applied to treat into rice straw heap
with  adequate  moisture  supplying  for
decomposition. It took around 21 - 24 days after
inoculation (2 kg/ton of rice straw); decomposed
rice straw was used as organic manure

Bradyrhizobium japonicum (USDA 110 strain)
for soybean and Bradyrhizobium spp. (NC92
strain) for groundnut are grown in the G6 medium
(Singleton et al, 2002), in 4 days on rotary shaker
and population reaches >10° cells/ml, rhizobial
liguid was mixed with sterile peat at 50%
moisture. Rhizobial inoculant (>10° cells/g) was
contained in plastic bags and stored at room
temperature.

Pseudomonas syringae (P18 strain) was isolated
from soybean rhizosphere soil and was
determined high soluble phosphate and IAA. It
was grown in sucrose apatite medium (Whitelaw
et al, 1999) in 7 — 10 days and population reaches
>10° cells/ml, pseudomonad liquid was mixed
with the combination of sterile peat and bagasse at
50% moisture and the inoculant (>10° cells/g) was
put in plastic bags and stored at room temperature

The Gluconacetobacter diazotrophicus strains
isolated from roots and stems of sugar cane and
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determined high level of fixed nitrogen. They are
grown in 10% sugar medium (Cavalcante and
Dobereiner, 1988) in 4 days on rotary shaker and
population reaches >10° cells/ml. Bacterial liquid
was mixed with the mixture of sterile peat and
bagasse at 50% moisture and contained in plastic
bags and stored at room temperature (>10°
cells/g)

Experimental demonstration model layout

Field demonstrations were conducted in alluvial
soil, unfertile sandy soil and lightly acidic soil
conditions with the rotational system (Rice -
Legume — Rice). The model experiment was
arranged in two treatments

* For rice cropping

1 Recommended model: 6 ton composted
paddy straw by Trichoderma sp. fungus +
25 kg N+ 200 kg bio-fertilizers (100 kg/ha
bio-phosphate  fertilizer [Pseudomonas
syringae] and 100 kg/ha nitrogen fixing
bacteria inoculant [Gluconacetobacter
diazotrophicus]) + 30 K,O kg/ha

2 Farmers’ practices model: the fertilizer
doses applied as farmers’ practices

* For upland cropping

The demonstration model was continued in
Spring-Summer 2007 in the same 30 farmers’
fields that practiced of previous rice crops. At An
Giang and Can Tho provinces soybean were sown
and at Long An provinces was groundnut crop
after rice. The model experiment was laid out in
two treatments viz. recommended practice (RP)
and farmers’ practice (FP) as following:

1. Recommended model: 20 kg N + 2 liters /ha
bio-phosphate  fertilizer [Pseudomonas
syringae] + 2 liters /ha nitrogen fixing
bacteria inoculant [Bradyrhizobium
japonicum inoculants for soybean /
Bradyrhizobium  spp.  inoculants  for
groundnut] + 30 K,0 kg/ha

2. Farmers’ practices model: the fertilizer doses
applied as farmers’ practices

3. Model area: 1,000 m®. Each kind of model
was replicated for 10 times representated as
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10 households. Total demonstration models
were of 30 households from three different
sites.

The composted paddy straw was incorporated into
soil one day prior to sowing at rate of 6 ton/ha.
Soybean plants was spaced at cm intervals in 40
cm rows and peanut plants at 20 cm intervals 20
cm rows and legume seeds was sown in the holes
and covered with mixture of rhizobial inoculants
and burnt-rice husk. Potassium fertilizer as
Potassium chloride (60 %K,0); Inorganic nitrogen
fertilizer as urea (46% N); nitrogen fixing bacteria
inoculant and phosphate solubilizing was
broadcasted at before sowing

Sample collection methods

1 Rice and leguminous crops sample: Yield
components and grain yield were obtained at
the end of cropping season to evaluate the
effects of compost and biofertilizers

2 Nutrient estimation in grain content for
soybean and groundnut grain consisted of
total N, P,Os K,0 and lipid content

Soil samples: Soil samples was taken at the
beginning and at the end of the experiment to
analyse soil pH, available N, available P,
exchangeable K and organic matter and microbial

population (bacteria, Actinomycetes and fungi) by
standard methods

Economic effeciency: (i) materials (seeds,
fertillizes, chemical plant protection), (ii) labour,
(iii) input, (iv) income, (v) benefit recorded and
evaluated.

The data obtained from the present investigation
were subjected to statistical scrutiny and the
results were interpreted statistically.

RESULTS AND DISCUSSIONS
Bioconversion of paddy straw

Soil Microbioly Department of CLRRI produced
the composted paddy straw treated by fungal
inoculants as Trichoderma sp. After 30 days of
composting by this technique, it was used to apply
for rice crops in recommended model during 2006
Summer-Fall and 2006-07 Winter Spring seasons.
The 30 households from three provinces carried
out to produce the composted padd straw as
organic manure, which is treated by Trichoderma
sp. The bioconversion of paddy straw took place
progressively through the reduction in C:N ratio.
After 4- 5 weeks, the C:N ratio recorded from 18.2
to 20.4. (Table 1). This is C:N ratio level was
suitable to apply for rice (Fig.1)

Table 1. N content, Organic carbon and C:N ratio of paddy straw manure treated by Trichoderma sp. at
various timing (mean value of 30 households)

Treated timing (week) N (%) C (%) C:N ratio
1 0.98 38.7 39.4
2 1.45 35.1 24.0
3 1.46 35.6 24.4
4 1.67 34.2 20.4
5 1.82 33.2 18.2

Source: Soil Microbiology Department of CLRRI
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Fig. 1. Composting process of paddy straw in household

a. Fungal inoculants Trichoderma sp.; b. Inoculation of Trichoderma sp. ¢. Watering; d. composted paddy straw

Effect of paddy straw manure and bio-
fertilizers on yield of crops at different seasons
and locations:

In 2006 Summer-Fall  season:  under
recommended model, the average grain yield of
rice obtained 3.77 to 4.63 T/ha. That was
statistically significant difference as compared to
farmers’ practice (3.43 to 3.71 T/ha) at 0.01 level
in case of An Giang (T value = 4.84**) and Long
An (T value = 3.86**) and at 0.05 level (T value =
2.2*) in case of Can Tho. The increase in grain
yield of rice due to recommended model was
estimated about 9.91% to 14.28 % higher as
compared to conventional practice of farmer

(Fig.2)

In 2006=07 Winter - Spring season: under
recommended model, the average grain yield of
rice obtained 4.44 to 8.18 T/ha. That was
statistically significant difference as compared to
farmers’ practice (3.79 to 4.91T/ha) at 0.01 level
in case of An Giang (T value = 5.31**) and Long

An (T value = 3.81**) and at 5% level in case of
Can Tho (T value =2.34%). The increase in grain
yield of rice due to recommended model was
estimated about 17.15 to 35.43% (Fig.3)

In 2007 Spring - Summer season:

1. For soybean grain yield (at An Giang and Can
Tho sites): yield from recommended model the
gained from 1.77 to 2.50 T/ha, statistically
significant difference as compared to farmers’
practice (1.78 to 2.28 T/ha) at 1% level. T
value is 2.91** in An Giang. There was no
significant difference in in Can Tho (Fig. 4)

2. For groundnut grain yield (at Long An site):
yield from recommended practice gained 3.62
T/ha, statistically significant difference as
compared to farmers’ practice (3.03 T/ha) at
1% level (T value = 9.13**). Grain yield of
rice under recommended model was
estimatedly increased 19.47 % (Fig. 4)
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Grainyield (T/ha

Fig.2. Grain yield of rice in Summer-Autumn 2006
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Fig 2. Grain yield of rice in 2006 Summer- Autunm

Grainyield (T/ha

Fig. 3. Grain yield ofrice in Winter- Spring 2006-2007
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Fig 3. Grain yield of rice in 2006-07 Winter- Spring
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Fig. 4. Grain yield of soybean and groundnut in
Spring-Summer 2007
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Fig 4. Grain yield of soybean and grodnut in 2007 Spring — Summer

Effect of paddy straw manure and bio-
fertilizers on microbial population at 3 different
sites

Soil microbial population: The obtained results
recorded from two different methods of rice
cultivation  viz.  farmers’  practice  and
recommended model presented in the table 1 and
figure 1. In An Giang province, average soil
bacterial population under recommended model
was significantly recorded higher than in farmers’
practice (T value = 3.38%)

At Can tho site, the average soil microbial
population under recommended model was
significantly recorded higher than in farmers’

practice (T value = 2.62*, 3.63*, 2.05* for fungi,
Bacteria and Actinomycetes, respectively).

At Long An site, the average soil fungi and
bacteria population under recommended model
were significantly recorded higher than in farmers’
practice (T value = 5.37**, 4.32* for fungi and
bacteria, respectively).

Overall, the average microbial population under
recommended model was increased 73.76, 105.9
and 76.26% in An Giang, Can Tho and Long An,
respectively. This results is in line with the finding
of Muthukumarasamy et al (2002), Luu Hong Man
et al (2003)
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Table 2. Average soil microbial population in three different sites at harvest stage (x 10 *CFU / 1 g of

dried soil)
Items Fungi Bacteria Actinomycetes Total
An Giang
Recommended model 0.360 675.7 321.3 997.4
Farmers' practice 0.495 342.0 231.3 573.8
Difference -0.135 333.7 90.0 423.6
T value -1.32"™ 3.38* 1.81™ 4.03**
CanTho
Recommended model 0.495 495.5 165.2 661.2
Farmers' practice 0.234 219 102 321.23
Difference 0.261 276.5 63.2 339.96
T value 2.62* 3.63* 2.05* 3.95**
Long An
Recommended model 1.394 1760.7 284.1 2046.2
Farmers' practice 0.33 849.1 311.5 1160.9
Difference 1.064 911.6 -27.4 885.264
T value 5.37** 4.32* -0.405™ 3.93**
Source: Soil Microbiology Department, CLRRI
25
c 'z 20.46
S 2 20
g g El Beginning
o i
B 9.97 11.61
T 2 ) 8.78
2P 10 1 5 92 24 6.61 1 Recommended
8 g 5 | :..:.:.:. : 4.2} 3.22 model
2 39
Lo, W Farmers’
An Giang Can Tho Long An practices
Sites

Fig 5. Total microbial population at harvest stage

Effect of paddy straw manure and bio-
fertilizers on soil physico-chemical properties
and grain quality

Soil physico-chemical properties (table 3)

Under recommeded model, soil properties were
recorded higher in all parameters viz. pH, soil
organic carbon, available N, P and K as compared
to farmers’ practice. The average increment in pH
was to the tune of 0.211 units over control at An

Giang site but not in Can tho and Long An sites.
This could be ascribed to the fact that the
decomposition of organic wastes released Ca and
Mg nutrient, which could slightly increased soil
pH (Tran thi Ngoc Son and Ramaswami, 1997)

Organic carbon: the higher average value was
obtained under recommeded model as compared to
farmers’ practice in all three locations viz. An
Giang , Can Tho and Long An at harvest stage. A
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build up of organic carbon is due to application of
composted paddy straw  combined  with
biofertilizer + 25 kg N/ha of inorganic nitrogen. It
was recorded from 0.034 to 0.176 % equally to
0.909 to 6.041 % as compared to farmers’ practice
model. This may be due to inorganic fertilizer
supplying the needed energy and nutrient for the
decomposition of complex organic reserves and
rapid multiplication in the soil microbial
population.

Available nitrogen: Marked differences were
observed on soil available nitrogen due to different
practices. The higher soil N value was observed
under recommended model as compared to
farmers’ practice from 5.78 to 19.467 pppm. This
was due to the inherent N content of the
composted paddy straw incorporated and
transformation during composting and after
application into the soil nitrogen fixing bacteria
viz. Gluconacetobacter diazotrophicus,
Bradyrhizobium japonicum. This is in agreement
with the previvious finding of Tran thi Ngoc Son
et al. 2006.

Tran Thi Ngoc Son et al.

Available P: was also found to be increased to an
extent of 0.38 to 2.18 ppm under recommended
model as compared to farmers’ practice equal to
an increment of 96.46%, 72.73% and 3.49 % in An
Giang, Can Tho and Long An, respectively.
Organic acids released during decomposition of
organic influences the pH from stable complexes
or chelates with cations responsible from P
fixation as well as the phosphate solublizers viz.,
Pseudomonas and in turn, increased P availability
application of biofertilizers significantly reduced
the fixation of added as well as native P, making P
more available to plant. This resut supports the
findings of many workers (Tran thi Ngoc Son and
Ramaswami, 1997; Gyaneshwar, et al., 2002)

Available K: was also found to be influenced by
different cultural practices. It was obtained higher
value to an extent of 4.6 to 7.0 ppm under
recommended model as compared to farmers’
practice. These increments were equal to 12.46%,
6.53% and 8.16 % in An Giang, Can Tho and
Long An, respectively

Table 3. Average soil nutrient availability of crops at 3 sites at harvest stage under different cultural

practices

Parameters Locations An Giang CanTho Long An
pH RM @ 4.938 5.07 5.88
Fp® 4.727 5.29 5.99

(1)-(2) 0.211 -0.22 -0.11

% increase 4.464 -4.159 -1.836

OC (%) |RMW 3.774 3.948 1.650
Fp® 3.740 3.772 1.556

(1)-(2) 0.034 0.176 0.094

% increase 0.909 4,666 6.041

N@ppm) |RMY 27.78 29.53 16.92
Fp® 16.84 10.063 11.14

(1)-(2) 10.94 19.467 5.78

% increase 64.96 193.5 51.89

P(ppm) |RM®Y 4.44 4.94 11.28
Fp @ 2.26 2.86 10.90

(1)-(2) 2.18 2.08 0.38

% increase 96.46 72.73 3.49

K(@pm) |RM® 63.2 75.0 71.6
Fp® 56.2 70.4 66.2

(1)-(2) 7.00 4.60 5.40

% increase 12.46 6.53 8.16

Source: Soil Science Department, CLRRI, )’ Recommended model; ) Farmer’s practice
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Effect of paddy straw and biofertilizer grain
guality and uptake

1. Protein and lipid content in groundnut grain:
The mean value of protein content in
groundnut grain under recommended practice
was recorded higher (due to the application of
biofertilizer) than farmer practice. The protein
content in grain in recommended model
increased 13.85% as compared with farmers’
practice. The mean value of lipid content in
recommended model was higher 3.23% than

farmers’ practice (Fig. 6)

2. Treatmental influence on N uptake by
soybean grain (Fig.7): N uptake by soybean
grain was found to be influenced by the
different treatments. At An Giang site, the
mean value of N uptake (kg/ha) was recorded
higher value (158 kg/ha) to an amount of
8.96% than farmers’ practice (145 kg/ha).
This is in accordance with the findings of
many workers (Galal, 1997; Araujo and
Teixeira, 2003, Tran thi Ngoc Son et al. 2004)

Fig.6 Grain quality of groundnut
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Fig. 7 N uptake in Soybean grain at
An Giang and Can tho sites

(kg/ha)

N uptake

Can tho

An Giang

Grain quality
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Fig. 6 . Grain quality of groundnut Fig. 7 . N uptake in soybean grain at An Giang and Can Tho sites

Effect of paddy straw manure and bio-
fertilizers on economic efficiency (Table 4)

In 2006 Summer-Fall: Total average input cost
under recommended model was recorded lower as
VND 1,360,000; 1,147,000 and 1,313,000 / ha as
compared to farmers’ practice in An Giang, Can
Tho and Long An, respectively.

The benefit: under recommended model, the
average gross return recorded as VND 9,050,000
to 11,114,000 / ha while under farmers’ practice,
this one only ranged from VND 8,224,000 to
10,174,000 / ha.

In 2006-07 Winter- Spring: Total average input
cost under recommended model was recorded as
VND 1,232,000; 1,040,000 and 890,000 / ha as
compared to farmers’ practice in An Giang, Can
Tho and Long An, respectively.

The benefit: under recommended model, the gross

benefit recorded as VND 5,336,000 to 17,336,00 /
ha while under farmers’ practice, this one only
ranged from VND 2,823,000 to 15,097,000 / ha.

In 2007 Spring- summer: Total average input
cost under recommended model was recorded the
lower value as VND 1,289,000; 1,100,000 and
459,000 / ha as compared to farmers’ practice in
An Giang, Can Tho and Long An, respectively.

The benefit: under recommended model, the gross
benefit recorded as VND 3,895,000 to 15,433,00 /
ha while under farmers’ practice, this one only
ranged from VND 2,855,000 to 9,980,000 / ha.

Generally, the increase by recommended practice
obtained higher benefit as 36.1%, 36.42% and
54.64 % as compared to farmers’ practice in An
Giang, Can Tho and Long An, respectively. That
implied that the practice is acceptable according to
the economic opinion and regulation.
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Table 4: Mean value of economic efficiency of crop production under different practice (x VND 1,000
/ha
: 2006 2006-07 2007 Total
Summer- Fall | Winter- Spring | spring- summer
Items RM FP RM FP RM FP RM FP Benefit
1) ) 1) ) 1) ) 1) (2 | from3
seasons
An Giang
Input 3,921 | 5281 | 6576 | 7,808 | 6,452 | 7,741 16,949 | 20,830 | -3,881
Gross return | 9,050 | 8,224 | 16,303 | 13,461 | 16,986 | 15,477 | 42,339 | 37,162 5,177
Benefit 5129 | 2,943 | 9,727 | 5,653 | 10,534 | 7,736 | 25,390 | 16,332 9,058
Can Tho
Input 4579 | 5726 | 5,189 | 6,229 | 7,548 | 8,648 | 17,316 | 20,603 | -3,287
Gross return | 11,114 | 10,174 | 22,525 | 21,326 | 11,443 | 11,503 | 45,082 | 43,003 2,079
Benefit 6,535 | 4,448 | 17,336 | 15,097 | 3,895 | 2,855 | 27,766 | 22,399 5,367
Long An
Input 3,699 | 5012 | 5743 | 6,633 | 14,349 | 14,808 | 23,791 | 26,453 | -2,662
Gross return | 10,048 | 8,790 | 11,079 | 9,456 | 29,782 | 24,788 | 50,909 | 43,034 7,875
Benefit 6,349 | 3,778 | 5,336 | 2,823 | 15,433 | 9,980 | 27,116 | 16,579 | 10,537

(1) Recommended model; ) Farmer’s practice;

CONCLUSIONS

The illustrated data has proved clearly the effect of
composted paddy straw by Trichoderma sp. and
nitrogen fixing bacteria  (Gluconacetobacter
diazotrophicus,  Bradyrhizobium  japonicum,
Bradyrhizobium spp.) and phosphate solubilizing
bacteria (Pseudomonas syringae) under different
soil type conditions of Mekong Delta on rice-
based cropping systems in different seasons. The
results showed that application of recommended
models on rice — soybean/groundnut - rice
enhanced yield components and grain yields of
crops at three sites of different seasons excepting
in Cantho site in 2007 Spring — Summer season in
comparison to conventional farmers’ fertilizer
level. Moreover, this cultural practice not only
saved 60 - 70 kg N and 60 kg P,Os «g/ha but also
obtained higher economic efficiency in term of
gross income. The quality of products not only
obtained higher content in term of lipid, protein,
phosphorus in crop grain but also the soil nutrients
and benefit micro-organisms (fungi, Azotobacter
and Actinomycetes). It can be recommended to
apply in larger scale areas to reduce cost

production, environmental pollution; to increase
farmers’ livelihood and sustainable agricultural
development.
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Nhim muc dich tiét giam lwong phin hoa hoc dé giam chi phi san xuit, giam 6 nhiém mdi trudng dat,
nude cling nhu gia tdng chat lwgng nong san, mo hinh sir dung phan rom hiru co va phéan sinh hoc da
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duogc thue hién ¢ 3 tinh & ddng bang séng Ciru Long bao gdm An Giang, Can Tho va Long An tai rudng
cua 30 ho nong dan dé nghién ctru anh hudng cua phan rom hitu co phan hay bdi nAm Trichoderma sp.
phdi hop véi vi sinh vat ¢d dinh dam Gluconacetobacter diazotrophicus va Bradyrhizobium japonicum
(cho dau nanh) /Bradyrhizobium sp. (cho dau phong) va vi sinh vat hoa tan lan (Pseudomonas syringae)
trén 3 loai dit khac nhau (dat phu sa, dat phén va dét cat bac mau) ¢ dong bang séng Ciru Long trong hé
thdng canh tac lta va cay trong can (ddu nanh va dau phong) trong 2 nim 2006-2007: Vu Lua Heé Thu
2006 - Lua Dong Xuan (2006 - 2007) - Pau nanh/dau phong Xuan hé 2007. Quy trinh ki thuat khuyén
céo (QTKC) bao gdm str dung phin rom hitu co phan hity bang nim Trichoderma sp. phéi hop vé6i phan
vi sinh vat ¢ dinh dam va hoa tan 1an dugc bén két hop N hoa hoc & mire 25 kg N/ha (cho cay laa) va
bén phan vi sinh vat ¢6 dinh dam va hoa tan 1an véi phan hoa hoc & mirc 20 kg N/ha (cho cay ho ddu) dé
s0 sanh véi qui trinh ndng dan (QTND) theo tip quéan canh tac tai dia phuong. Két qua sau 3 vu canh téc
cho thay 6 QTKC ¢6 str dung phan rom hitu co va phén vi sinh lam gia tang cac thanh phan ning suit va
ning suit & ca 3 loai cdy trong gdm lua, ddu nanh va dau phong tai 3 diém mé hinh ngoai trir tai Can Tho
vu Xuan He 2007 khi so sanh véi QTND.

Khi c6 sir dung phan rom hiru co phdi hop v6i phan ¢6 dinh dam va hoa tan l1an sinh hoc theo QTKC, két
qua trung binh qua 3 vu tai 3 tinh dd giam duoc lwgng phan bon 1a 65,73 kg N/ha, 71,91 kg P,Os/ha va
24,45 kg K,0O/ha tuong duong giam chi phi _phan bén trung binh qua 03 vu canh tac la 953.640 d/ha
[twong duong 45,74%] so v6i QTND do d6 dan dén tong chi phi dau tu & QTKC dd gidm 1.092.277 d/ha
[tuong du:orng 14,48%]. Mac dau dau tu & QTKC thap hon QTND nhung hau hét cac yéu té céu thanh
ning sudt va ning suit cla cay lua va cy ho dau ¢ QTKC déu dat cao hon. Ning suit lua trong QTKC
d4 gia ting 585 kg/ha tuong duong 12,37%, ning sudt dau phong ting 597 kg/ha twong duong 19,71% va
dau nanh ting 106 kg/ha twong duong 5,24% so voi QTND. Do trong QTKC ting ning suit nén téng thu
nhap trung binh cao hon 1.681.309 d/ha [twong duong 12,28%] so voi QTND va do giam duge mot s6
chi phi vé vat tu va lao dong nén lgi nhudn trong QTKC cao hon 2.773.586 d/ha tuwong duong ting
45,13%. Do tiét kiém dugc chi phi phan bon va ning suét gia ting nén gia thanh 1 kg lta & QTKC chi &
mirc 931 d/kg thip hon 361 d/kg [trong duong giam 27,94%)] so voi QTND (1.292d/kg) va gia thanh 1
kg dau & QTKC 1a 1.592 d/kg thip hon 360 d/kg, twong duong giam 9,10% so voi QTND ( 3.595 d/kg).
Hiéu qua dau tu dong von & QTKC la 2,38 cao hon 0,57 [twong duong ting 31,29%] so véi QTND chi
dat 1,81.

Ngodi ra, chat lugng néng san nhu cac thanh phan dudng chit trong hat bao gom lipid, protein,
phosphorus, kali cling nhu cac yéu t6 dinh dudng dat va cac vi sinh vat c6 loi trong dat (nAm, vi khudn va
xa khuén) déu tang 1&n mot cach c6 y nghia. Cac yéu to dinh dudng dit tai 3 tinh ciing cho thy co su
dong gop cua phan rom phan hity phdi hop voi phan ¢b dinh dam va hoa tan lan sinh hoc déi v6i d6 phi
cua dat thong qua cac chi tiéu vé chét hitu co, dam hitu dung, 1an hiru dung, kali hiru dung 6 QTKC déu
tang so voi QTND twong tng tai An Giang chat hitu co ting 0,053%, dam hitu dung 10,94 ppm, l4n hiru
dung 2,18 ppm, kali hitu dung cao hon 1a 7,00 ppm; tai Can Tho, chit hitu co tang 0,177%, dam hiru
dung 19,47 ppm, lan hitu dung 2,08 ppm, kali hitu dung cao hon 1a 4,60 ppm va tai Long An chat hitu co
tang 0,085%, dam hiru dung 5,79 ppm, 1an hitu dung 0,38 ppm, kali hitu dung cao hon la 5,40 ppm. Tong
s6 vi sinh vat co ich trong d4t bao gdbm nhu nim, vi khuén va xa khuin & QTKC déu ting so v6i QTND,
tai An Giang, tong sb vi sinh vat trong dit & QTKC cao hon 4,23*10® CFU/g dit kho; tai Can Tho cao
hon 3,39*10® CFU/g dit kho va tai Long An cao hon 8,85* 108 CFU/g dat khé so véi 1am theo tap quan
canh tac cua nong dan. Trén co so ket qua nghién ctru dat duge cac nong dan thuc hién mé hinh va néng
dan cac vung phu can déu mong mudn trién khai mo hinh khuyén cao & mot dién tich 16n hon dé giam
chi phi san xuét, giam 6 nhi®m moéi truong, cai thién doi séng ndng dan va gép phan san xuét theo hudng
ndng nghiép bén virng.

Tir khéa: Trichoderma sp., Pseudomonas syringae, phan rom hitu co, vi khuén cb dinh dam, vi khuin
hoa tan 1an, hiéu qua kinh té, ddu phong, dau nanh, lua, ning suat.
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