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TÓM TẮT 
Nghiên cứu được tiến hành nhằm đánh giá tình hình sản xuất lúa lai tại Đồng bằng sông Hồng 

dựa trên các quan điểm và đánh giá của người nông dân. Các giống lúa lai được điều tra bao gồm  
Nhị Ưu 838 (NU838) và D Ưu 527 (DU527) (lúa lai Trung Quốc), TH3-3 (lúa lai Việt Nam) và các giống 
lúa thuần: Bắc Thơm 7 (BT7) và Khang Dân (KD). Tổng số 100 hộ trồng lúa đã được phỏng vấn ở Hà 
Tây (cũ) và Nam Định. Phân tích chi phí - lợi ích được sử dụng để đánh giá lợi ích kinh tế từ các giống 
lúa riêng biệt. Khả năng của người dân chấp nhận giống lúa lai được đánh giá bằng mô hình logit. Kết 
quả nghiên cứu cho thấy người dân đa dạng hóa trồng lúa dựa trên nhu cầu tiêu dùng của gia đình 
họ và nhu cầu thị trường, đồng thời còn nhằm hạn chế rủi ro do sự thay đổi của giá cả thị trường và 
mất mùa do thiên tai, dịch bệnh. Lúa lai được đánh giá có nhiều ưu điểm như năng suất cao, khả 
năng chống chịu các điều kiện bất lợi của thời tiết (khô hạn, hạn hán) khá tốt. Giống lúa TH3-3 cho 
năng suất cao nhất vào vụ đông.  Đồng thời giá thóc giống lúa lai thấp hơn so với giống lúa thuần 
(BT7). Lúa lai có một số hạn chế như thường phải sử dụng nhiều phân hóa học hơn các giống lúa 
thuần, dẫn đến chất lượng gạo thấp và có thể dẫn đến làm suy thoái đất. Những yếu tố ảnh hưởng 
đến khả năng chấp nhận lúa lai của ngươi dân bao gồm kinh nghiệm và trình độ học vấn của chủ hộ, 
điều kiện kinh tê ́- xã hội và số lượng lao động của hộ, yếu tố mùa vụ và năng suất của lúa lai. Lúa lai 
được gieo trồng tập trung nhiều hơn ở các hộ có ít kinh nghiệm trồng lúa, trình độ học vấn thấp và hộ 
có vị trí kinh tế -xã hội thấp. Đồng thời, lúa lai có xu hướng được trồng vào vụ đầu trong năm.  Không 
giống như các nước châu Á khác, người dân có xu hướng lạc quan về lúa lai. Tuy nhiên, dựa trên 
những quan sát về kế hoạch sản xuất hàng năm của người dân, xu hướng phát triển của cây lúa lai 
trong tương lai vẫn còn chưa rõ ràng. Kết quả nghiên cứu đã đề xuất về mặt chính sách: (i) Ban hành 
chính sách khuyến khích sản xuất và phát triển cả lúa lai và lúa thuần có năng suất cao và phẩm chất 
tốt, (ii) Nhà nước cần nỗ lực hơn trong việc khuyến khích sản xuất và sử dụng lúa lai; (iii) Mối liên hệ 
và hợp tác giữa nhà sản xuất và cơ quan khuyến nông cần được củng cố và tăng cường hơn nữa.  

Từ khóa: Lúa lai, mô hình toán về khả năng chấp nhận của người dân (logit model), Việt Nam. 

SUMMARY 
This study examined the situation of hybrid rice production in the Red River Delta, focusing on 

farmers’ evaluations and perceptions of hybrid rice. The major hybrid rice varieties studied were 
NU838 and DU527 (both Chinese), and TH3-3 (Vietnamese), and the inbred rice varieties were Bac 
Thom 7 (BT7) and Khang Dan (KD). A total of 100 rice farmers in Ha Tay and Nam Dinh provinces were 
interviewed. Cost-benefit analysis was used to assess the economic benefits brought by different rice 
varieties. A logit model was developed to examine the farmers’ adoption of hybrid rice. The results 
show that farmers diversify rice varieties according to their use as well as to avoid risk of market 
pressure and crop failures. Chemical fertilizer was generally used more on Chinese hybrid rice. This 
rice was of a lower quality, and hence seriously degraded soil quality.  In contrast, it had the highest 
yield and was evaluated to be the strongest in the case of unfavorable weather conditions (i.e., 
lodging or drought). During the winter crop season, TH3-3 produced the highest yield. In addition, it 
had a lower selling price in comparison to inbred rice (BT7). There were a number of factors which 
determined the adoption of hybrid rice by farmers. They include the level of experience and education 
of household heads, the socio-economic condition of the farmers, the number of laborers in a 
household; the time of the year, and of course, the amount of hybrid rice yields. Hybrid rice seemed to 
be concentrated in households who had less experience in rice farming, education, and a socio
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economic condition classified as poor. In addition, farmers preferred to cultivate hybrid rice in the 
first rice crop season.  Unlike the situation in other Asian countries, farmers seemed to be optimistic 
about hybrid rice. Nevertheless, the future of hybrid rice is still unclear when based on observations 
from a regular farmer’s production plan. The three important policy implications drawn are (i) There is 
a need to develop either hybrid or inbred rice that have both good quality and high yield, (ii) The 
government should be more active in promoting the production and use of hybrid rice seed, and (iii) 
The cross link within agricultural extension should be strengthened. 

Key words: Hybrid rice, logit, adoption model, Vietnam. 

1. INTRODUCTION  
In its celebration for international rice during 

the year of 2004, IRRI (International Rice Research 
Institute) used the theme “Rice is life, Rice is 
culture”. This is especially true across countries and 
regions, especially in Asia where rice is the staple 
food crop. 

For Vietnam, a country with an agrarian 
economy and rapidly increasing population, rice 
has been one of the most important agricultural 
products for food security, generation of farmers’ 
income, employment (Rice alone contributed half 
of all employment and a sixth of the national 
income in 1990 [Khiem et al., 2002]), and foreign 
exchanges. Chronic food shortages during the 70s 
and 80s had caused the government to dedicate 
great attention and energy to this sector since early 
90s. New technologies have been adopted with the 
purpose of improving rice productivity, specifically 
hybrid rice. 

A worldwide controversial debate among 
farmers and researchers surrounds hybrid rice, 
particularly the slow progress in adopting hybrid 
rice in some Asian countries. China and Vietnam, 
however, have been quite active in the hybrid rice 
program. Therefore, the objective of this paper is to 
present farmers views on hybrid rice in these 
countries. 

Specifically, this paper aims to (i) investigate 
the perception of farmers in Vietnam concerning 
hybrid rice; (ii) determine factors influencing the 
adoption of hybrid rice production; and (iii) to 
recommend a set of relevant key policies. The paper 
is organized as follows:  The following section 
contains an overview on the background of hybrid 
rice production in Asia and Vietnam. In the 
subsequent section, methods used in the research are 
proposed and developed. Findings and discussion are 
presented in section four. Conclusions and policy 
implications are drawn in the last section. 

Overview of hybrid rice production 
In 1970, Chinese researchers discovered a male 

 sterile rice plant growing naturally within a 
population of wild rice, which was then named 
"wild rice with abortive pollen" or WA. WA was 
crossed with other rice varieties, producing sterile 
males called maintainer lines which were then 
repeatedly backcrossed until a stable sterile plant 
was achieved. This plant is called a "cytoplasmic 
male sterile" or CMS line. CMS lines form one of 
the parental lines for producing hybrid rice seeds. 
Hybrid rice was first developed in China in the 
1970s and reached a maximum area of production 
of 17.6 million ha by 1991. In 2003, the area 
devoted to hybrid rice in Asia was about 16 million 
ha, of which China’s hybrid rice area accounted for 
more than 90 percent. 

Why hybrid rice? 
According to FAO (2004), hybrid rice 

cultivation has been explored for several reasons: 
(i) There is an increasing demand for rice in the 
world, (ii) Rice yield growth is declining and 
hybrid rice could be a solution as it has a 15-20 
percent higher productivity rate, (iii) Rural 
employment and income generation has increased 
hybrid rice production, since F1 seed production is 
particularly labour-intensive, and (iv) Hybrid rice 
will support adverse ecologies, scarce land, large 
populations and regions with cheap labour. That is 
why hybrid rice is an attractive opportunity for 
many farmers. 

Vietnam’s hybrid rice production 
Vietnam started planting hybrid rice in several 

northern provinces in 1992 with a limited area of 
11,000 ha. This area increased to 580,000 ha in 
2006 (Fig.1). Presently, Vietnam has the second 
largest hybrid rice area in Asia, after China. In 
2006, an area of 588,000 ha was devoted to hybrid 
rice, accounting for about eight percent of the total 
rice area in Vietnam. Each year, hybrid rice is 
planted in about 40 provinces in different socio-
ecological regions of the country, of which the Red 
River Delta and the North Central Coast are major 
production areas (Table 1). 
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Fig. 1.  Trend in hybrid rice area in Vietnam, period 1992-2006 

Table 1. Trends in areas planted with hybrid rice in Vietnam, selected years 

2000* 2004* 2006** 
Region 

Area (ha) % of total Area (ha) % of total Area (ha) % of total 

North East and West 109,500 25.21 159,100 25.61 135,000 22.93

Red River Delta 225,400 51.25 252,900 40.70 214,000 36.41

North Central Coast 99,500 21.75 169,000 27.21 225,000 38.23

South Central Coast and 
Central Highland 7,800 1.79 40,300 6.49 14,000 2.43

Total 442,200 100.00 621,300 100.00 588,000 100.00

Sources: Crop Division (MARD), Central Quality Control Center for Crop Seed, 2006 

Nearly all of the hybrid rice area in Vietnam is 
planted with Chinese varieties. The Red River 
Delta, Nam Dinh, Ha Nam, and Ninh Binh 
provinces are areas of major hybrid rice production 
with the strains Nhi uu 838, D uu 527, Nhi uu 63, 
Bac uu 253 and Bac uu 903. Recently, Vietnamese 
hybrid rice, namely the strains TH3-3, TH3-4, 
VL20, HYT 83, HYT 84 have been planted. 
Notably, B-TE1, which originated in India, was 
planted in Hau Giang in the last spring season.  

The yield advantage of hybrid rice has been 
proven in Vietnam. According to the Crop Division 
(2005), hybrid rice yield is about 1-1.5 tons/ha 
higher than inbred rice. The North Central Coast is 
the region with the highest yield. The Red River 
Delta is regarded as a suitable region for hybrid rice, 
and the Central Highlands have been assessed as a 
potential region. In 2005, hybrid rice yield reached 
6.5 tons/ha, which is higher than the average rice 
productivity of the country (4.9 tons/ha). The share 

of hybrid rice in the total rice output in the country 
increased from three percent in 1996, to ten percent 
in 2006 (Crop Division, 2007). 

Hybrid rice seed production 
F1 seeds have been produced in Vietnam since 

1992, with the total area of 12,400 ha in the 1992-
2006 period, and a total yield output of 25,000 tons. 
The major hybrid seed production areas are Thanh 
Hoa, Hai Phong, Ha Nam, and Nam Dinh provinces 
with parental rice mostly being imported. Rice seed 
production in Vietnam, however, is far behind the 
demand for rice. From 1998-2006, domestically 
produced hybrid rice seed met only 18.6 percent the 
total demand. A total volume of 100,500 tons of 
hybrid rice seed was imported at a cost of $103.54 
million US in the same period (Vietnam Custom, 
2007). Heavy dependence on the imported hybrid 
rice also makes rice production management and 
seed quality control difficult.  
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Farmers with hybrid rice 
Hybrid rice from India was introduced in 

Bangladesh after flooding in 1998 through a micro-
credit program for farmers. Farmers who received 
credit were also required to accept hybrid rice seed, 
though the result, however, was not impressive 
(GRAIN, 2000). The situation differs in the 
Philippines. In Laguna, for instance, nearly all 
farmers are tenant farmers and on average, 60-70 
percent of a farmer’s harvest is collected by the 
landlord as payment for rent. This, coupled with the 
depressed and unstable price of rice, is the major 
obstacle for yield improvement in the Philippines. 
With a highly concentrated rice seed market, tenant 
farmers are in cramped quarters and dependent. 
These conditions, along with the commitment to the 
WTO, suggest the subsidization for the farmers 
should be cut.  However, it is doubtful that hybrid 
rice will become a viable option for Filipino 
farmers. (GRAIN, 2000). In fact, the Filipino 
farmers resisted the introduction and production of 
hybrid rice (GRAIN, 2005). 

Hybrid rice production and development 
began in India in 1990. There are more than 15 
different seed companies producing hybrid rice 
seed, making the private sector very active. So far, 
hybrid rice has had a limited impact in India due 
to the high cost of seed, and low yield advantage 
(GRAIN, 2000). While the Indian government 
promotes hybrid rice, there is a resistance to 
hybrid rice. Major concerns are (i) the reliability 
of the material, (ii) the impact on genetic 
diversity, (iii) the increased dependency of 
farmers on the industry, and (iv) the motives of 
the private sector (GRAIN, 2000). Some have 
serious reservations about how farmers can benefit 
from hybrid rice. 

Malaysia did not attempt to develop hybrid 
rice in the country in late 1990s due to unstable 
CMS lines, low yield and the high cost of seed. It is 
said that the weather there is not suitable for hybrid 
rice. Thailand is also not very interested in hybrid 
rice, as it exports high quality rice. Also, Indonesia 
experienced less impressive results from its hybrid 
rice program (GRAIN, 2000). 

How about Vietnam? 
With a sharp increase of hybrid rice area since 

1992, Vietnam has become the second largest 
hybrid rice producer in Asia. Apart from importing 
rice seed from China (about 80 percent recently), 
the country is active in producing its own seed. The 

Ministry of Agriculture and Rural Development has 
set the target of 70 percent self-sufficiency in 
hybrid rice seed by 2010. China also imports low 
quality rice from Vietnam, creating an opportunity 
for hybrid rice to be marketed. 

With changes in supply (the sustained area of 
hybrid rice) and demand (as a result of changes in 
consumer behavior due to socio-economic factors), 
a worthy question is: What are the Vietnamese 
farmer’s perspective about hybrid rice? (Here, 
farmers are both producers and consumers). 

2. MATERIALS AND METHODS 
A survey was conducted in two provinces: 

Nam Dinh and Ha Tay. The former is one of the 
most active provinces in hybrid rice production, 
and has recently developed Vietnamese hybrid rice. 
As the survey was conducted to illuminate hybrid 
rice production and farmer’s perception of it, a 
stratified, rather than random, sampling strategy 
was used. One district was chosen within each 
province, and a commune was selected within each 
district. The districts and communes were chosen 
on the basis of a comparative average area of 
hybrid rice. This sampling strategy gives a stratified 
sample. Commune/village leaders and the people 
responsible for agriculture and agricultural 
extension were consulted about the composition of 
the sample, and their advice was critical in sample 
selection of 50 households in each commune. The 
total number of surveyed rice farmers was 100 
households. 

The surveyed data were analyzed based on the 
descriptive statistics. Vietnamese and Chinese 
hybrid rice were also compared. In addition, a logit 
model on the choice of adoption hybrid rice was 
developed. 

Logit Model or Adoption Model 
The impact of the factors on hybrid rice 

production has been investigated in a number of 
studies while the relationship between the decision 
of farmers and factors affecting their adoption has 
only been undertaken by a few researchers, 
especially using the logit function.  

In many cases of technological adoption and 
some socio-economic phenomena, the model in 
which the dependent variable is a discrete outcome, 
such as a “yes” or “no” decision, it is hard to 
estimate by normal regression methods. In such 
cases, probability models will be used. 
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Prob (event j occurs) or  Prob (Y=j) = F 
(relevant effects; parameters). 

Mathematically, the model can be expressed 
as follows: 

Prob (Y = 1) =  F(β’X) = P 
and Prob (Y = 0)  =  1  -  F(β’X)  
where β is a vector of parameters reflecting 

the impact of changes in X on the probability 
(Gujarati 1999). 

One of the common distributions is a logistic 
distribution which can be expressed as follows: 

P = Prob (Y = 1) =   
'X

'X

e
1 e

β

β+
  =  F(β’X) 

or Log (
1

P
P−

)  =  β’X 

and Prob (Y = 0) = 1 -  F(β’X)   

The marginal effect is   
        ∂ E(Y)/∂X = F(β’X) [1  - F(β’X)] β  

where X is a vector of factors influencing 
probability. In this research, the logit model is used 
to investigate factors affecting the decision of 
farmers on hybrid rice production. Farmers are 
divided into two groups who cultivate large and 
small areas of hybrid rice. 

In order to determine factors affecting the 
farmer’s choice of hybrid rice, an empirical model 
was developed. The amount of cultivated hybrid 
rice in certain land areas depends on a number of 
factors both within and outside a farm. Therefore, 
effects of farm size, experience, and education of 
the farm household head, socio-economic group, 
the season, location and rice yield on the adoption 
of hybrid rice cultivation of groups of farmers 
should be addressed in the model. 

Prob (Y = 1) =  F(β’X) = P 
β’X = β0 + β1 HH + β2 EXPER + β3 EDU 

                    + β4 SIZE + β5 LABOR + β6 YIELD 
                    + β7 LOCATION + β8 SEASON + u 

Where P is a probability of an adoption. P = 1, 
if farmers cultivate hybrid rice on more than 50% 
of their land while P =0, if they cultivate less than 
50% of their land; β’X is a linear function of the 
above mentioned (independent) variables. 

HH is a socio-economic classification of a 
household (HH = 1, if the household classified as 
above average; 2 if the household is average; and 1 
if the household is poor). 

EXPER is the number of years that farmers 
        have cultivated rice crops. 

EDU is the number of years that farmers have 
        gone to school. 

SIZE is the farm area of farm households (sao 
        = 360 m2). 

LABOR is the number of laborers in a farm 
         household (no). 

YIELD is the rice yield per sao measured in kg. 
LOCATION is a dummy variable for location; 

        LOCATION = 1, if household located in Ha 
        Tay province and LOCATION = 0, otherwise. 

SEASON is also a dummy variable for 
        seasonal characteristics; SEASON = 1, if data 
         was collected during the first rice crop, and 
         SEASON = 0, otherwise. 

βj (j = 0, 1, ..., 8) are parameters to be 
         estimated. 

3. RESULTS AND DISCUSSION 
Socio-economic and demographic characteristics 

of the surveyed farm households. 
Eighty two percent of all surveyed households 

engaged in farm and non-farm activities, the 
remaining households earnings came merely from 
agriculture. The non-farm activities were 
handicraft; especially bamboo products made for 
export in Ha Tay. The average family size was 
4.57, 2.76 of which were at labour age (Table 2). 

Not all members in the family’s labour force 
participated in rice farming (2.21). The average age 
of household heads was 49.32 (quite high). This 
means that by inducing, on average, the surveyed 
farms had a high level of farming experience. They 
reached an average of 8.34 years of schooling. The 
land was still fragmented, with an average of 3.19 
parcels per household, where some had as many as 
9 plots. The average rice area per household was 
10.68 sao1. On average, a household earned 1.4 
million VND (Vietnamese dong) per month.2 The 
percentage of households with more than half of 
their income generated from agriculture is 68 
percent of total households. 

                                                            
1 This may be a little bit biased due to the inclusion 
   of some households having large rice areas. 
    (Sao = 360 m2) 
2 VND is Vietnamese currency. 
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Table 2. Socio-economic and demographic characteristics of farm households 

Criteria Unit Quantity As percent of total (%) 

Number of surveyed households (hh) hh 100 100 

Of which, engages in: 
    - Farming only 

hh 18 18 

    - Both farm and non-farm hh 82 82 

Average size/hh person 4.57 - 

Average number of labours person 2.76 - 

    - Of whom, participates in rice farming person 2.21 - 

Household head’s age Year 49,32 - 

Years od education Year 8,34 - 

No. of rice parcel/hh parcel 3,19 - 

Average rice area/hh sao 10,68 - 

Table 3. Variance of rice variety planted in farm households 

Overall Ha Tay Nam Dinh 
Farm households, who 

No. of hh as % of total No. of hh as % of total No. of hh as % of total 

Spring 2007 100 100 50 100 50 100 

Plant 1 variety 
Non-hybrid rice 
Hybrid rice 

24 
9 

15 

24 
37,5 
62,5 

17 
2 

15 

34 
11,76 
88,24 

7 
7 
0 

14 
100 

0 

Plant 2 varieties 
Non-hybrid rice 
1 hybrid variety 
2 hybrid varieties 

46 
5 

33 
8 

46 
10,87 
71,74 
17,39 

17 
1 

10 
6 

34 
5,88 

58,82 
35,29 

29 
4 

23 
2 

58 
13,79 
79,31 
6,9 

Plant 3 varieties 
Non-hybrid rice 
1 hybrid variety 
2 hybrid varieties 
3 hybrid varieties 

30 
0 

17 
13 
0 

30 
0 

56,67 
43,33 

0 

16 
0 

13 
3 
0 

32 
0 

81,25 
18,75 

0 

14 
0 
4 

10 
0 

28 
0 

18,57 
71,43 

0 

Summer  2006 100 100 50 100 50 100 

Plant 1 variety 
Non-hybrid rice 
Hybrid rice 

29 
27 
2 

29 
93,10 
6,90 

22 
22 
0 

44 
100 

0 

7 
5 
2 

14 
71,43 
28,57 

Plant 2 varieties 
Non-hybrid rice 
1 hybrid variety 
2 hybrid varieties 

50 
15 
30 
5 

50 
30 
60 
10 

24 
11 
13 
0 

48 
45,83 
54,17 

0 

26 
4 

17 
5 

52 
15,38 
65,38 
19,24 

Plant 3 varieties 
Non-hybrid rice 
1 hybrid variety 
2 hybrid varieties 
3 hybrid varieties 

21 
1 

14 
5 
1 

21,21 
4,76 

66,67 
23,81 
4,76 

4 
1 
3 
0 
0 

8 
25 
75 
0 
0 

17 
0 

11 
5 
1 

34 
0 

64,71 
29,41 
5,88 

Sources: Calculated on the basis of surveyed data. 
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Hybrid rice production in the research sites 

Rice variety diversification 

A maximum of 3 rice varieties were found 
to be planted in the surveyed rice area, but the 
majority planted 2 varieties per household (Table 3). 
This means that farmers are mostly risk avoiders 
in order to maintain their crop yields. They do not 
seem to concentrate on one variety, even if this 
variety has a number of advantages. Hybrid rice 
varieties planted include Nhi uu 838 (NU838), 
Nhi uu 63 (NU63), DU527 (Chinese), TH3-3 
(Vietnamese). Inbred rice are Khang Dan (KD), 
Bac Thom 7 (BT7) (Chinese), and Nep 97 
(Vietnamese sticky rice). Hybrid rice area 
accounted for 56 percent and 45 percent of the 
total areas in spring and summer seasons, 
respectively. 

Hybrid rice did not seem to be the first choice 
of farmers in the summer of 2006. Few farm 
households devoted all their land to hybrid rice, 
while 93 percent of those planting one rice variety 
were willing to plant inbred rice varieties in their 
whole areas. Hybrid rice is not populated in the 
summer season due to its susceptibility to sheath 
blight, especially in Ha Tay. In Nam Dinh 
province, farmers preferred BT7 due to its good 
quality and good selling price. Hybrid rice was not 
chosen by 13 farmers. 

Pattern of fertilizer application 

Inbred rice farming needs a larger quantity of 
rice seed. For instance, in the spring season, the 
average seed quantity of around one kg of hybrid 
rice was used for a sao, while 1.5 kg of the average 
seed quantity was used for inbred rice (Table 4). 
However, cost is the main concern. 

There is a difference in chemical fertilizer 
and pesticide application pattern practices in Nam 
Dinh and Ha Tay. Ha Tay farmers applied less 
nitrogen and NPK than those in Nam Dinh. A 
variety of NU838 was treated with 4.46 kg 
nitrogen and 5.31 kg NPK per sao in Ha Tay, 
while DU527 was treated with 15.89 kg of 
nitrogen and 18.62 kg NPK per unit of land (sao)3 
in Nam Dinh. This may be attributed to the fact 
that the integrated pest management (IPM) 

                                                            
3 Amount of manure applied in Ha Tay is double 
   that in Nam Dinh, but both at low level 

program has been carried out in Ha Tay since 
1996, and the site-specific nutrient management 
(SSNM) program has been incorporated into the 
area as well .4 As a result, pesticide application for 
hybrid rice in Ha Tay is less than that in Nam 
Dinh. On average, Ha Tay farmers sprayed 0.25 
times/spring with a cost of 3,370 VND while in 
Nam Dinh farmers did more than twice that at the 
cost of 12,840 VND. 

The Vietnamese hybrid rice is less fertilizer-
consuming than the Chinese hybrid rice. On 
average, cultivation of the TH3-3 variety needs 
11.78 kg of nitrogen, while the DU 527 variety 
needs 15.89 kg per sao. The same pattern is 
observed with other inputs. In addition, the 
Vietnamese hybrid rice seems to be less labour 
intensive than the Chinese varieties (3.61 vs. 4.21 
in spring season, respectively). 

Hybrid rice does not necessarily demand more 
fertilizer than inbred rice. On average, DU 527 
variety requires 15.89 kg nitrogen and 18.42 kg 
NPK per sao, while these figures are 7.84 and 
13.24 for the BT7 variety, respectively. However, 
the pattern is different in the summer season for 
these two varieties in Nam Dinh province.  

Cost-Benefit analysis of rice production 

In the spring season, cultivation of NU838, 
TH3-3 and BT7 varieties generated an income of 
530,000, 559,580 and 586,680 VND for the farm 
household, respectively (Table 5). These figures 
were higher than that of other Chinese hybrid 
(DU527) and inbred rice (KD) varieties. The 
variety BT7 gave a higher level of income per sao 
in the summer season. KD generated the lowest 
income. The benefit cost ratio (B/C) was the 
highest in case of BT7, TH3-3 and NU838 in the 
spring season, while there was not a significant 
difference in the B/C ratio for the TH3-3 and BT7 
varieties in the summer season (around 1.94). 

A notable advantage of planting the 
Vietnamese hybrid rice, which has a shorter 
lifespan, is that the TH3-3 grower can plant winter 
crops that are mostly cash crops, such as corn, 
squash, and tomato. The benefit of the TH3-3 
variety seems to be more than what is calculated in 
this report. 

                                                            
4 SSNM has been usually incorporated in IPM 
   courses in Ha Tay since 2003 
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Table 4. Quantity of selected inputs applied for a sao of rice 

Spring 2007 Summer 2006 

Hybrid Inbred Hybrid Inbred 
Input Unit 

  NU838 

(Ha Tay) 

    TH3-3 

(Nam Dinh) 

   BU527 

(Nam Dinh) 

     KD 

(Ha Tay) 

      BT7 

(Nam Dinh) 

     TH3-3 

(Nam Dinh) 

     BT7 

(Nam Dinh) 
    KD 
(Ha Tay) 

Seed Kg 1.14 0.98 1 1.54 1.79 1.16 1.48 2.56

Urea Kg 4.46 11.78 15.89 3.4 7.84 11,10 8,35 3,64

Phosphate Kg 7.66 5.37 6.32 0 5.96 3,19 6,58 8,61

Potassium Kg 3.02 1.8 2.11 1.41 3.97 1,49 1,48 2,92

Manure Kg 135.56 78.24 84.21 64.08 155.87 42,46 99,35 280,48

NPK Kg 5.31 13.61 18.42 9.9 13.24 15,39 27,17 2,38

Pesticide 000 VND 3.37 10.49 12.84 14.58 2.72 14,43 17,45 3,99

Labour Mday* 4.21 3.61 4.39 5.28 4.41 3.5 3.6 3.71

    Sources: computed on the basis of surveyed data. 
Note: * This is concentrated manday, which was assumed that a manday comprises of 8 working hours. 

Table 5. Cost-benefit analysis of deterrent rice varieties (for one sao) 

Spring  Summer 

Hybrid Inbred  Hybrid Inbred Indicators 

NU838 TH3-3 DU527 KD BT7  TH3-3 BT7 KD 

Paddy yield (kg/sao) 235.92 224.27 250.53 194.17 196.05 202.52 183.48 171.93

Gross output  (000’VND) 789.86 823.09 751.58 669.90 823.40 692.62 818.34 445.31

Cost (C) (000’VND) 232.46 226.94 269.35 243.03 244.30 236.26 277.79 206.61

Income (B) (000’VND) 534.51 559.58 490.20 426.06 586.68 456.35 540.55 238.70

B/C 2.299 2.466 1.820 1.753 2.401 1.932 1.946 1.155

Sources: computed on the basis of surveyed data. 

Product distribution 

There is not a significant difference in the 
proportion of paddies sold after drying among hybrid 
and inbred varieties. Farmers sell almost more than 
half of the paddies that are harvested, except in the 
case of NU838 and KD varieties where farmers sell 

about one-third of the harvested paddies. These two 
varieties are used mainly for home consumption 
(food and feed). Main reasons for the large 
percentage of selling paddies after drying are either 
good price and good quality, or low home demand 
for that variety (especially sticky rice Nep 97).  
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Inbred rice seems to be preferred for food 
while hybrid rice is preferred for feed. The share of 
rice used for home consumption was about 30 
percent and above (Table 6).  

This share was well below 30 percent for 
hybrid rice. However except for KD, there was no 
inbred rice variety found to be used for animal 
feeding. 

A larger proportion of hybrid rice, about 15 
percent, was stored to sell later in the season/year in 
comparison to inbred rice where well below 10 
percent was stored. The TH3-3 variety is an 
exception, however. This is due to a higher demand 
for inbred rice and TH3-3 for home consumption 
and in the market, and also due to better-off 
families storing the inbred-rice since they were not 
in need of cash. 

Table 6.  Farmers’ distribution of products 

Hybrid rice Inbred rice 
Purpose 

NU838 DU527 NU63 TH3-3 BT7 KD Nep 87 Xi23 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

1. Sold after drying 34.07 56.40 68.69 65.99 60.13 32.11 85.65 58.88 

2. Home consumption 44.57 26.43 15.09 30.46 29.17 63.06 14.35 41.12 

Food 26.42 11.93 9.84 20.67 28.85 40.24 0.00 41.12 

Seed 0.00 0.00 0.00 0.00 0.11 0.00 0.00 0.00 

Feed 17.03 14.50 5.25 8.53 0.00 21.17 0.00 0.00 

Other 1.12 0.00 0.00 1.26 0.21 1.65 14.35 0.00 

3. Store to sell later 21.35 17.17 16.23 2.89 7.65 4.46 0.00 0.00 

4. Other 0.00 0.00 0.00 0.66 3.05 0.36 0.00 0.00 

Sources: computed on the basis of surveyed data. 

Why did farmers choose hybrid rice? 
There are a number of reasons why farmers 

decided to plant hybrid rice. The primary reason, as 
reported by almost 80 percent of respondents, is 
yield advantage. Forty one percent of farmers 
shifted to hybrid rice because of the cooperatives’ 
instruction. About a third of farmers chose hybrid 
rice because plant is more rigid, and is more 
resistant to falling, especially in the lowlands and 
during the summer season. Other notable reasons 
seem to be shorter lifespan and better cooked rice 
quality; especially for TH3-3. This Vietnamese 
hybrid rice was chosen by farmers who planted 
winter crops (cash crops, such as potato, cucumber, 
tomato). Few farmers reported that better selling 
price and saved labor cost are advantages of hybrid 
rice (also for TH3-3).  

In the empirical logit model proposed in the 
previous section, there were eight variables which 

include the socio-economic classification of a 
household, the number of years that a farmer has 
cultivated rice crops, the number of years that a 
farmer attended school, farm area, the number of 
laborers per household, rice yield per sao, location 
of the farm, and the season in which the rice was 
planted. In the model, it was expected that the yield 
variable would have a positive sign while other 
variables would have either positive or negative 
signs. 

The logit model was estimated using 
maximum likelihood estimation methods. The 
software used was LIMDEP version 7.0 (Greene 
1998). From the results it would seem that a 
reasonable logit function has been estimated. The 
Chi–square value was 62.37 and was significantly 
different from zero at one percent. Results are 
presented in Table 7. 
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Table 7. Estimated coefficients of the logit model, 2007 

Variables Coefficients Significant Level Marginal effect 
Constant 0.1902  0.0447 
HH -0.6709 * -0.1576 
EXPER -0.0466 ** -0.0109 
EDU -0.1588 ** -0.0373 
SIZE -0.0259  -0.0061 
LABOR 0.3372 * 0.0792 
YIELD 0.0234 *** 0.0055 
LOCATION -0.1878  -0.0441 
SEASON -1.2584 *** -0.2956 
Chi-square test 62.37 ***  
 Predicted   

Actual 0 1 Total 
0 99 20 119 
1 28 53 81 

Total 127 73 200 

          The dependent variable is the probability of farmers who cultivate large areas (> 50%) of hybrid rice.  
                   Source: Estimation from the surveyed data. 

For the estimated model, the coefficient β6 (the 
yield per sao) was statistically different from zero 
and positive. This result suggests that there is a 
positive effect of hybrid rice yield on the choice of 
farmers. The coefficient of labor variable, β5 was 
also statistically different from zero (at 10 percent) 
and positive, supporting the idea that the hybrid 
rice varieties require more labor than other rice 
varieties. On average, as the number of laborers of 
a farm household increases by one laborer, the 
probability of adoption of hybrid rice cultivation 
(more than 50 percent of land area) of the farm will 
increase by 0.0792. Farm size and a dummy 
variable representing location were not statistically 
different from zero, indicating that the adoption of 
hybrid rice by the farms seems to not be dependent 
on the land areas and not different between the two 
surveyed provinces. The experiences and the level 
of education of household heads, β2 and β3, were 
also statistically different from zero at five percent 
and negative. As the experience of farmers 
involved in rice farming increases by one year, the 
probability of adoption of hybrid rice cultivation of 
the farm will decrease by 0.0109. This indicates 
that farmers with good skill seem to prefer 
cultivating other varieties more than hybrid rice. 
One reason could be that hybrid rice has a lower 
price in the market. 

Results showed that only 40.5 percent 
(81/200) of farmers chose to cultivate hybrid rice 
with more than 50 percent of their cultivated areas 
while the model predicted this figure at a lower 
level of 36.5 percent (73/200). 

Farmer’s assessment on different rice varieties 
The major characteristics of rice plants and 

milled rice as well as the values of rice varieties are 
assessed by farmers, who are both producers and 
consumers. The results show that there is not a 
significant difference in the sprouting rate between 
Chinese and Vietnamese hybrid rice seeds. 
However, this rate is higher for hybrid rice as 
compared with inbred rice. Likewise, more than a 
third of respondents rated the insect resistance of 
hybrid rice higher than inbred. For instance, 46 
percent reported that the Vietnamese hybrid rice is 
less damaged by leaf folder, while only 8 percent 
stated the reverse (Table 8). The same view is 
observed in the case of disease resistance. Another 
point is that Chinese and Vietnamese hybrid rice 
varieties were not significantly different in both 
insect and disease resistance. As is shown in Table 
8, around a third of respondents rated Vietnamese 
better than Chinese, another third rated in reverse, 
and the rest gave equal points for both varieties. 

In terms of resistance against pest damage, 
drought resistance as well as lodging resistance, the 
Chinese hybrid rice was rated the best; Vietnamese 
hybrid rice was ranked at a lower level. Farmers 
reported that the Chinese hybrid rice plant is 
stronger than other varieties. 

Hybrid rice requires higher chemical fertilizer in 
the case of the Chinese variety. However, the level of 
fertilizers applied for TH3-3 and inbred rice does not 
seem to be different, as 46 percent of farmers agreed 
that TH3-3 required more fertilizer, and another 46 
percent said in reverse. Chinese hybrid rice was also 
considered to degrade soil more seriously than 
Vietnamese hybrid rice and inbred rice........................ 
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Table 8. Comparison between rice varieties by farmers (as percentage of total respondents) 
Vietnamese hybrid vs. 

Chinese hybrid 
Vietnamese hybrid vs. 

inbred Chinese hybrid vs. inbred 
Criteria 

VNH>CNH VNH<CNH VNH>INB VNH<INB CNH>INB CNH<INB 
Sprouting rate 0.28 0.33 0.54 0.08 0.53 0.09 
Cold resistance (Seedlings) 0.39 0.33 0.46 0.31 0.83 0.06 
Insect resistance       
- Leaf folder 0.39 0.39 0.46 0.08 0.81 0.04 
- Stem borer 0.22 0.28 0.38 0.08 0.72 0.04 
- Leaf hopper 0.44 0.39 0.69 0.15 0.79 0.08 
Disease       
- Shealth blight 0.22 0.33 0.85 0.00 0.68 0.09 
- Bacterial leaf blight 0.33 0.33 0.62 0.00 0.60 0.15 
- Blast 0.39 0.33 0.69 0.00 0.77 0.09 
Falling resistance 0.11 0.50 0.46 0.31 0.81 0.06 
Drought resistance 0.11 0.61 0.38 0.15 0.51 0.28 
Lodging resistance 0.22 0.61 0.62 0.15 0.77 0.08 
Cold resistance 0.33 0.39 0.62 0.08 0.87 0.04 
Chemical fertilizer consuming 0.17 0.61 0.46 0.46 0.81 0.13 
Damage soil quality 0.06 0.56 0.08 0.38 0.57 0.08 
Rice quality       
- Less chalky 0.78 0.17 0.31 0.38 0.13 0.58 
- Broken rate 0.06 0.67 0.31 0.46 0.49 0.21 
- Aroma 0.72 0.11 0.15 0.69 0.36 0.42 
- Waxiness 0.83 0.17 0.23 0.77 0.62 0.23 
- Quality of cool rice 0.83 0.11 0.31 0.54 0.66 0.23 
- Taste of cooked rice 0.78 0.11 0.54 0.46 0.23 0.66 
Sustainable yield 0.22 0.33 0.69 0.08 0.62 0.15 
Highly marketable 0.72 0.06 0.15 0.38 0.45 0.40 
Price 0.78 0.17 0.38 0.54 0.30 0.57 

Sources: computed on the basis of surveyed data. 

Chalkiness and broken rate: Milled rice quality 
and cooking quality are the consumer’s opinions. 
Chinese hybrid rice was said to have highest 
chalkiness5, while Vietnamese hybrid rice was 
rated more or less the same with inbred rice in 
terms of chalkiness. About 78 percent of 
respondents agreed that TH3-3 has lower 
chalkiness than Chinese hybrid rice. Vietnamese 
hybrid rice also was reported to have a less broken 
grain rate than Chinese hybrid by 67 percent of 
respondents (Table 8). However, both hybrid 
varieties had higher broken grain rates than inbred 
rice. 

                                                            
5 If part of the milled rice kernel is opaque rather 
  than translucent, it is often characterized as 
   “chalky”.  Chalkiness disappears upon cooking 
   and has no effect on taste or aroma, however it 
   downgrades milled rice. 

Aroma: Vietnamese hybrid rice was reported 
to have better aroma than Chinese rice by 72 
percent of respondents. In addition, 36 percent of 
respondents rated Vietnamese hybrid rice as having 
a better aroma than inbred rice while 42 percent 
rated in reverse. The rest rated at the same level. 

Waxiness and quality of cool rice: There is a 
mixed evaluation about these traits among hybrid 
and inbred rice varieties. More than 80 percent of 
farmers rated Vietnamese hybrid rice better than 
Chinese hybrid rice They also rated the former 
worse than inbred rice in terms of waxiness and 
quality of cool rice.  The majority of farmers also 
rated Chinese better than inbred rice in terms of 
these traits. This might be due to the sampling, for 
instance, TH3-3 is planted in Nam Dinh and was 
compared with BT7, while farmers in Ha Tay 
compared NU838 with KD. 
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Taste of cooked rice:  
Chinese hybrid was rated the lowest for taste 

of cooked rice, while Vietnamese and inbred rice 
were given almost the same rate (54 percent rated 
the former better than the later and 46 percent 
rated in reverse). Besides, 89 percent of farmers 
reported that TH3-3 rice had good taste; while 
only 51 percent evaluated Chinese rice (NU 838) 
had a good taste (Table 8). Chinese hybrid rice 
was even rated inferior and poor taste by about 24 
percent of respondents. 

Sustainability of paddy yield:  
Both Vietnamese and Chinese hybrid rice 

were reported to have more sustainable yield over 
time than inbred rice.  

Market of product:  
TH3-3 was more highly saleable than Chinese 

hybrid variety. In Ha Tay, selling Chinese hybrid 
rice was as easy as inbred rice (KD). The price of 
Chinese rice was, however, lowest among TH3-3 
and inbred rice. 

Supportive actions 
Seed supply:  
The supply of hybrid seed by cooperatives was 

highly appreciated by farmers in terms of quality 
and timeliness, as reported by 93.3 percent of the 
total interviewees. As expected, about two-thirds of 
farmers complained that hybrid rice seed was too 
expensive. 

Extension services:  
Farmers seek information about rice farming 

from various sources, mostly from extension 
workers, relatives/friends, mass media, and input 
dealers. The majority of farmers (78 percent) 
reported that they believed most in extension 
workers (Fig. 2), even though a third did not 
appreciate the effectiveness of extension workers. 
Half of the farmers reported that they did modify 
farming practices disseminated by extension 
workers. Relatives and friends were chosen to be 
the trusted source of extension information by 
around 30 percent of farmers.  

Farmer’s view about the future of hybrid rice 
More than half of the respondents believed 

that hybrid rice yield could be improved and 70 
percent expected that the area devoted to hybrid 
rice would increase in the future (Table 9). 
Moreover, two-thirds projected that the hybrid rice 
price would be higher in the next year. Farmers 
were also asked what they thought an appropriate 

share of hybrid rice should be. Two-thirds agreed 
that hybrid rice should take 30-80 percent of the 
total rice area in summer, and 23 percent said that 
hybrid rice should take at least 80 percent of the 
total area.  Sixty percent of farmers said that hybrid 
rice should take less than 30 percent of total areas 
during the spring, while 38 percent of farmers 
reported that a share of 30-80 percent was 
appropriate. 

Changes in area devoted to hybrid rice in farm 
        households 

Thirty-five farm households reported that they 
would change rice variety structure in the following 
seasons. Fourteen decided to shift from inbred rice 
to hybrid rice, with the total area of 38.8 sao, while 
12 households said that they were going to shift 
hybrid rice to inbred rice to equal a total area of 
42.4 sao. Three reported they would move from the 
Chinese hybrid variety to the Vietnamese hybrid 
variety using an area of 10.6 sao. 

Major constraints to rice production 
The high cost of input was of the most concern 

for the majority of the farmers (39 percent of 
respondents). In Ha Tay where farmers are familiar 
with buying seed from outside sources, the high 
cost of seed did not seem to be a problem, but 
farmers in Nam Dinh, who produce the F1 variety 
of hybrid rice seed and store the surplus for use in 
the next season, complained about the high price of 
seed. Likewise, the fertilizer cost was high and the 
wages of the agricultural labor competed with a 
high payment from other non-farm activities, 
especially in Ha Tay. 

Unstable quality of hybrid rice seed was of the 
most concern for 19.3 percent of farmers. 
According to them, Chinese rice seeds are imported 
from several sources and the quality is not the 
same. They experienced a low yield and low 
quality of rice resulted from poor seed quality. 

Poor irrigation following untimely wetting and 
draining, was of the most concern for 8.8 percent of 
the total respondents, especially in Nam Dinh 
province. This caused a lower paddy yield, 
especially for the TH3-3 variety. In addition, rats, 
insects and disease were also regarded as the most 
important constraints to rice production by 7 
percent and 5 percent of farmers, respectively. 
Other factors, including unfavorable weather, lack 
of capital, and degraded soil, which resulted from 
excessive use of chemical fertilizer, herbicide, and 
pesticides, were also of concern for farmers. 
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Fig. 2. The most credible sources of agricultural extension information rated by farmers 

(as percentage of total respondents) 

Table 9.  Other farmers’ opinions about hybrid rice  

Farmer’s view and future actions related to hybrid rice production (%) of respondent 

Hybrid rice yield can be improved  54.74 

Hybrid rice area will be expanded 70.73 

Hybrid rice price will be higher in next year 66.67 

Appropriate share of hybrid rice in total area  

In summer  

<30% 13 

30-80% 64 

>80% 23 

 In spring  

<30% 60 

30-80% 38 

>80% 2 

         Sources: computed on the basis of surveyed data. 

4. CONCLUSIONS AND POLICY 
    IMPLICATIONS 

4.1. Conclusions 
Rice, while not being the most profitable crop, 

is still the greatest concern for the majority of 
farmers in terms of food security, labor 
employment and generation of income. As a high 
priority for the government, rice production in 
Vietnam has gained remarkable achievements in 

the last three decades; paddy yield was almost 
doubled in the last two decades (GSO data). 
According to Barker et al (2004), the rapid growth 
in the agricultural sector has been fostered by 
institutional changes and by the introduction of new 
technologies such as hybrid rice. However, there 
are different views about this technology in many 
countries. A survey on hybrid rice production in 
two provinces of the Red River Delta in Vietnam 
illustrates a different picture. 



Hybrid rice production in the Red River Delta: Farmers' perspectives       

256 

Farm households that cultivated around three 
varieties normally devoted a share of rice area to 
hybrid rice, especially for those planting more than 
one variety. Yield advantage was the most 
important factor influencing the farmer’s adoption 
of hybrid rice, followed by the cooperatives’ 
instruction and insect/disease resistance. Hybrid 
rice plants, especially Chinese, were stronger and 
more tolerant to lodging and drought conditions 
than inbred ones, as reported by farmers. 
Furthermore, hybrid rice yield was reported to be 
more sustainable over time than inbred rice yield. 
This may be due to seed sources or where the seed 
is purchased from. 

It is difficult to compare the amount of 
chemical fertilizer applied to hybrid and inbred rice 
due to the characteristics of the research sites. 
However, a majority of farmers agreed that the 
Chinese hybrid rice required a larger amount of 
fertilizer, while there was not a significant 
difference in fertilizer application between the 
Vietnamese hybrid and inbred rice. As a result, 
Chinese hybrid rice was considered to degrade soil 
fertility more seriously than the others. 

Excluding other benefits, the BT7 variety 
generated the highest income for farmers; other 
benefits resulting were an increase in variety, that 
is, two hybrid rice varieties. However, if the benefit 
from an additional crop season is counted, TH3-3 
seemed to generate the highest income for farmers. 

There was not a significantly different pattern 
of selling hybrid and inbred paddies among 
households. Above 50 percent of the total amount 
of paddy were sold after drying for both types of 
varieties. However, the Chinese hybrid rice 
(NU838) and inbred rice (KD) were preferred for 
feeding animals over the Vietnamese hybrid rice. 
Inbred rice (BT7) was preferred for food purpose, 
due to rice quality. Vietnamese hybrid rice was 
more saleable than the Chinese hybrid rice.  

Chinese hybrid milled rice was evaluated to be 
chalkier and less aromatic than Vietnamese hybrid 
and inbred rice. Farmers generally reported that 
hybrid rice has a higher broken rate. Likewise, 
Chinese hybrid cooked rice was rated the lowest for 
its taste. 

There were a number of factors affecting the 
choice of hybrid rice adoption by farmers. 
Regarding the estimated logit model, the number of 
laborers on a farm and the yield of hybrid rice 
seemed to be a major factor for their choice and 
increased the probability for adoption of hybrid 

rice. Farmers with a high level of education and 
experience in farming were likely to prefer to 
decrease land areas devoted to hybrid rice. 
Therefore, an increase of efficiency of hybrid rice 
and/or good quality of hybrid rice variety might be 
needed in the future to encourage farmers to adopt 
and cultivate hybrid rice. 

Farmers seemed to be optimistic about the 
future of hybrid rice. Nevertheless, a group of 
farmers continued to shift from inbred to hybrid 
rice while others did in reverse. In addition, 
communes had different plans for expanding or 
retrenching hybrid rice areas. Hence, the future of 
hybrid rice production remains unclear. 

4.2. Policy implications 
The appropriate area structure of hybrid rice in 

the Red River Delta: Rice production in the Red 
River Delta is only slightly self-sufficient (1.19)6. 
Nam Dinh and Ha Tay provinces have surplus rice 
and therefore export it to other rice-deficit 
provinces. Shifting to lower-yield inbred rice might 
have negative impact on food security. Conversely, 
farmers are gradually becoming more market-
driven, and higher quality rice is in more demand. 
There is a need to develop either hybrid or inbred 
rice that has both high yield and good quality (the 
former may be more realistic as the world’s climate 
is changing unfavorably). Rice varieties such as 
TH3-3, VL20, HYT 83 and HYT84 have the 
potential to be developed. 

Domestically produced seed is important: A 
large quantity of imported seed resulted in 
significant spending of foreign exchange and 
dependence on big seed Chinese companies. In the 
Red River Delta, seed companies and input dealers 
have more incentive to trade imported seed than 
domestically produced seed. This is due to a higher 
profit7, and many farmers also preferred the 

                                                            
6 Nga, 2006. The index of rice self-sufficiency was 
  calculated as the ratio of rice available and rice 
   required. An index of sufficiency of 1 indicates  
   that the province is self-sufficient in rice. The 
   greater the index compared with the value of 1, 
   the more surplus the province has. Conversely, if 
   the index is closer to zero, the province has more 
   serious problem in providing rice for itself. 
7 According to the survey conducted by the 
   Department of Quantitative Analysis, Hanoi 
   Agricultural University in March 2007 in Nam 
    Dinh province. 
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“imported good”8. This suggests that (i) The 
Government should promote seed production in the 
country and encourage its use by farmers, and (ii) 
State seed companies can help to market seeds 
produced by farmers. Accordingly, measures 
should be taken to ensure the production of quality 
seeds.  

Improvement of extension performance: While 
extension workers at the grassroots level are quite 
active, there is only a loose link between the 
extension systems among communes, districts and 
provinces. IPM, SSNM and SRI (System Rice 
Intensification) have been conducted in Ha Tay and 
Ha Nam9, and have contributed to significant 
reduction of chemical fertilizer and pesticides. 
Farmers in Nam Dinh province still use these inputs 
in excess. It is necessary to establish a close link in 
the extension network crossing districts and 
provinces. 
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