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ABSTRACT 

Farooq, A. A., Akanda, A. M. and Islam, D. 2007. Impact of Tomato Spotted Wilt Virus (TSWV) on Growth Contributing Characters of 
Eight Tomato Varieties under Field Condition. Int. J. Sustain. Crop Prod. 2(2):1-9 

 

An attempt was made to evaluate the performance of eight tomato varieties namely BARI-T1 (Manik), 
BARI-T2 (Ratan), BARI-T3, BARI-T7 (Apurba), BARI-T8 (Shila), BARI-T9 (Lalima), BINA-T1 and 
BINA-T2 against Tomato spotted wilt virus (TSWV) under field condition. The study was conducted at the 
experimental farm of Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur during 
November 2005 to March 2006. Irrespective of tomato varieties and stages of infections, TSWV 
significantly (p=0.05) reduced the yield contributing characters of tomato plants as compared to healthy 
ones. Significantly higher percent of reduction to all the selected seven yield contributing parameters was 
observed when plants were infected with TSWV at early stage of infection as compared to mid and late 
stages. In consideration of yield contributing characters BARI-T9 seemed to perform better in comparison 
to other varieties when infected with TSWV. 
 

Key ward: Tomato Spotted Wilt Virus, impact, yield contributing characters 
 

INTRODUCTION 
Tomato spotted wilt virus (TSWV), transmitted by the thrips (Frankliniella occidentalis) is one of the most 
devastating viral pathogens appeared as a dramatically increasing threat to tomato causing tremendous yield loss 
throughout the tropics and subtropics. Diseases attributed to TSWV were first reported in Australia in 1915 
(Best et al.1968). The spheroidal particles of TSWV are of 80-100 nm in diameter (Avila et al. 1991). TSWV is 
under genus Tospovirus of the family Bunyaviridae (German et al.1992, Murphy et al. 1995). TSWV has a host 
range spanning several hundred species in both monocotyledonous and dicotyledonous plants which include 
ornamentals and tomato (Moyer et al.1999, Tisserat, 2005). TSWV can infect 35-plant families including the 
Solanaceae, Asteraceae, Leguminaceae, Brassicaceae, and Bromiliaceae (Momol and Pernezny 2006).TSWV is 
transmitted from plant to plant by nine species of thrips (Tsuda, 1999, Mound, 1996). Thrips are less than one-
quarter inch in length, light green to brown, and are extremely difficult to find on the plants (Tisserat 2005). 
TSWV is of worldwide importance (Parisi et al. 1998). This virus is damaging to all floral crops and currently 
causes the most important disease of these hosts in the USA as well as in temperate and subtropical regions of 
the world (Pfleger et al. 1989, Natalie 2005). Severe yield losses associated with TSWV have been reported in 
tomato, peanut, tobacco, pepper and potato as well as in some ornamental crops (Culbreath et al. 2006, Diffie et 
al. 2006). Although most insecticides have little effect on spotted wilt incidence, use of phorate (Thimet or 
Phorate) in-furrow at planting has shown consistent suppression of spotted wilt. It has also been found that use 
of classic herbicide tends to increase severity of spotted wilt (Culbreat et al. 2006). Controlling weeds, avoiding 
contaminated host plants near the vegetable crop, and eliminating thrips in greenhouses and solariums are the 
best way to manage this problem. Sprays to control thrips have not been successful, probably because 
viruliferous thrips are constantly being blown into fields from external virus reservoirs (Swift 2006). Cultivar 
choice has been the most consistent way to suppress TSWV epidemics. In Bangladesh, 16 different viruses 
including TSWV have so far been recorded (Akanda and Rahman 1993, Akanda et al. 1994).But a depth studies 
on TSWV in Bangladesh have not yet been done. For boost-up the production of tomato, the management of a 
damaging virus like TSWV is immensely important. Moreover, the cultivation of resistant or tolerant varieties is 
eco-friendly and effective method of disease management. For the purpose a depth study on different aspects of 
TSWV is required. The present study illustrated the impact of TSWV on different yield contributing characters 
with a view to determine the status of eight tomato varieties against the virus. 
 

MATERIALS AND METHODS 
 

The field experiment was conducted at the research farm of Bangabandhu Sheikh Mujibur Rahman Agricultural 
University (BSMRAU), Gazipur during November 2005 to March 2006. The soil of the experimental field 
belongs to Salna series under the Agroecological Zone (AEZ)-28: Madhupur Tract. The texture of the soil was 
silty clay in surface layer and silty clay loam in subsurface (Rahman et al. 1998). The pH of the soil was 6 to 
6.5.Eight tomato varieties namely BARI Tomato-1/Manik(BARI-T1),BARI Tomato-2/Ratan(BARI-T2),BARI 
Tomato-3(BARI-T3), BARI Tomato-7/Apurba(BARI-T7), BARI Tomato-8/Shila(BARI-T8), BARI Tomato-9/ 
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Lalima (BARI- T9), BINA Tomato-1(BINA-T1) and BINA Tomato-2(BINA-T2)were used in the experiment. 
The seeds of these tomato varieties were collected from Bangladesh Agricultural Research Institute (BARI), 
Joydebpur, Gazipur and Plant pathology Division, Bangladesh Institute of Nuclear Agriculture (BINA), 
Mymensingh. After well prepared of the nursery bed the seeds of eight tomato varieties were sown on 
November 17, 2005. Proper care was taken to ensure good and healthy seedling development. The experimental 
field was ploughed and leveled to have a good tilth on December 2, 2005. Fertilizer dose was used as N-200 
(applied in two splits, one at 21 and other at 35 days after transplanting), P2O5-100, K2O-150, S-20 and B-2 
kg/ha as suggested by Rahman et al. (1998). Cow dung (5 t/ha) and all the fertilizers except urea were applied 
during final land preparation. The experiment was laid out following 8x2x3 factorial in Randomized Complete 
Block Design (RCBD) with 4 replications. The seedlings of eight tomato varieties grown in open nursery bed 
were carefully uprooted and transplanted in the main field on December 17, 2005. Forty-eight seedlings of each 
variety were transplanted in 3mx10m unit plot maintaining 70x70cm2 spacing. Intercultural operations were 
done as and when required. Tomato spotted wilt virus (TSWV) was identified on the basis of field symptoms as 
described by Tisserat (2005), Natalie (2005), Momol and Pernezny (2006), Swift (2006) and Single-Stranded 
Conformational Polymorphism (SSCP). The data on the yield contributing characters of tomato plants were 
collected at three stages of the plant growth as early (transplanting to first flowering), mid (first flowering to 
first fruiting) and late stage (first harvesting to last harvesting).To fiend out the affect of TSWV infection on 
different yield contributing characters of tomato, data were noted at early, mid and late stages of the crop as 
described earlier. The selected yield contributing characters were 1) no. of bunches per plant, 2) no. of flowers 
per plant, 3) no. of fruits per plant, 4) fruit length (cm), 5) fruit girth (cm), 6) leaf chlorophyll and 7) fruit yield 
(g/plant). The data were analyzed statistically using the analysis of variance (ANOVA) of MSTATC software 
for proper interpretation. Incase of yield data the mean values were compared by Duncan’s multiple range test 
(DMRT) at 5% level of significance. The correlation regression between percent reductions of yield contributing 
characters and percent reduction of yield due to TSWV infection were performed by correlation and regression 
model. Percent reductions of the yield contributing characters were calculated following the under mentioned 
formula: 

Reduction percentage, P = 
A-A1

A  ×100 

Where, 
  P = Reduction percentage of yield contributing character  
  A = Any parameter (yield contributing character) of healthy plants 
                     A1 = Any parameter (yield contributing character) of infected plants 
All the parameters expressed per plant basis unless it is otherwise stated. 
 
RESLTS AND DISCUSSION 
 

Number of flower bunches per plant 
 

Effect of TSWV on the number of flower bunches per plant is presented in Table 1. In all cases infected plants 
produced significantly (p=0.05) lower number of brunch per plant compared to healthy except BARI-T7 and 
BARI-T8, where late infected plants produced statistically similar number of bunch per plant compared to 
healthy. Otherwise, a significant increasing trend was observed at early to mid and late stages of infection in 
respect of bunch number per plants in all the eight varieties. The reduction ranged from 59-77% at early, 26-
48% at mid and 10-21% at the late infected plants depending on the varieties. Among the early infected plants, 
the highest reduction was observed in BARI-T7 (77%) and BARI-T9 was the lowest (59%). The highest 48% 
reduction of bunches per plant was observed in BARI-T1 incase of mid infection where BARI-T3 was the 
lowest (26%). In case of late stage infection the lowest 10% reduction of bunches per plant was found in BARI-
T9 where the highest (21%) was in BARI-T2. 
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Table 1. Effect of TSWV infection on flower bunches per plant at early, mid and late stages of eight tomato 
varieties 

Number of bunches per plant 

Stages of appearance of TSWV infection in plants  
Varieties 

Early Mid Late Healthy 

BARI-T1 (Manik) 20.00mn 30.00jk 49.00c-e 57.75ab 
BARI-T2 (Ratan) 12.00o 25.50kl 35.00h-j 44.25e-g 

BARI-T3 17.50no 39.50gh 46.75d-f 53.50bc 
BARI-T7 6.00e 15.00no 23.25lm 26.25kl 
BARI-T8 12.50o 21.50ij 43.00fg 48.50c-f 
BARI-T9 24.00lm 36.00hi 52.00cd 58.00ab 
BINA-T1 14.00o 26.00kl 32.00ij 40.25gh 
BINA-T2 17.00no 37.00hi 48.00c-f 60.00a 

Data with same letters in row or column are not significantly different at 5% level by DMRT among the treatment means of tomato 
varieties, virus infection and infection interaction 

 
Number of flowers per plant 
TSWV infection severely reduced the number of flower per plant despite of tomato varieties and stages of 
infection as compared to healthy plants (Table 2). Number of flowers per plant was found significantly (p=0.05) 
higher in case of healthy plants than that of all the early, mid and late infected plants in all the varieties except 
BARI-T9 and BARI-7. Among the stages of infection, significantly higher number of flower per plant was 
found in the late stage infection followed by mid and early in all the tomato varieties. The reduction of flower 
number per plant was significantly higher in early infected plants followed by mid and late infected plants of all 
the eight tomato varieties. The reduction of flower number per plant in early, mid and late stages infected plants 
varied from 54-68%, 30-47% and 7-21%, respectively depending on tomato varieties. 
Table 2. Effect of TSWV infection on number of flowers per plant at early, mid and late stages of eight tomato 

varieties 
 

Number of flowers/plant 

Stages of appearance of TSWV infection in plants  
Varieties 

Early Mid Late Healthy 

BARI-T1 (Manik) 88.00o-r 147.0i-l 244.3de 270.0cd 
BARI-T2 (Ratan) 43.00st 56.25r-t 82.00o-r 101.8n-p 

BARI-T3 81.25o-r 123.3l-m 158.0i-k 176.5hi 
BARI-T7 28.50t 47.50st 70.50p-s 89.50o-q 
BARI-T8 64.25q-s 13.3m-o 144.3j-m 167.8h-j 
BARI-T9 88.25o-r 143.8j-m 213.3fg 228.3ef 
BINA-T1 62.00q-s 98.25n-p 129.0k-n 150.0i-l 
BINA-T2 196.3gh 297.0c 445.5b 540.0a 

Data with same letters in row or column are not significantly different at 5% level by DMRT among the treatment means of tomato 
varieties, virus infection and infection interaction 

 

Number of fruits per plant 
 

TSWV infected plants produced significantly (P=0.05) lower number of fruit per plant compared to healthy 
plants in all the cases (Table 3). There were a significant differences among the stages of infection in respect of 
fruit number per plant where late infection produced significantly (p=0.05) higher number of fruits per plant 
followed by mid and early stage infection in all the tomato varieties. In all the cases early infection caused 
higher reduction of fruits per plant followed by mid and late infection. Maximum fruit reduction 72% was found 
in BARI-T7 at early stage of infection where BARI-T8 showed the minimum (50%). Reduction at mid and late 
stage infected plants varied from 31-52% and 10-22%, respectively depending on the tomato varieties 
.  
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Table 3. Effect of TSWV infection on number of fruits at early, mid and late stages of eight tomato varieties 
 

Number of fruits/plant 

Stages of appearance of TSWV infection in plants  
Varieties 

Early Mid Late Healthy 

BARI-T1 (Manik) 54.88mn 112.7hi 153.9ef 176.6d 
BARI-T2 (Ratan) 18.13qr 25.48p-r 40.92n-q 52.43m-o 

BARI-T3 47.28n-p 75.71k-m 96.78i-k 113.2h-i 
BARI-T7 15.68r 29.40o-r 44.35n-p 56.10mn 
BARI-T8 43.85n-p 60.51mn 72.28lm 88.20j-l 
BARI-T9 65.17mn 104.4h-j 150.7ef 167.6de 
BINA-T1 40.43n-q 57.82mn 107.3h-j 121.0g-h 
BINA-T2 140.9fg 229.3c 381.5b 437.8a 

Data with same letters in row or column are not significantly different at 5% level by DMRT among the treatment means of tomato 
varieties, virus infection and infection interaction 

 
Fruit length (cm) 
 

The fruit length of healthy plants was found to be significantly (p=0.05) higher than that of all the infected 
plants of different stages and varieties except the variety BINA-T2 which produced statistically similar fruit 
length with their respective healthy plants. Significantly lower fruit length was observed in early stage of 
infection in all the eight tomato varieties compared to mid and late stages of infection (Table 4). The reduction 
of fruit length at early, mid and late stage infection of plants ranged from 48-68%, 31-42% and 11-26%, 
respectively depending on the tomato varieties. 
 

Table 4. Effect of TSWV infection on fruit length at early, mid and late stages of eight tomato varieties 
 

Fruit length (cm) 

Stages of appearance of TSWV infection in plants  
Varieties 

Early Mid Late Healthy 

BARI-T1 (Manik) 6.27hi 7.50g 9.51ef 12.92b 
BARI-T2 (Ratan) 5.98ij 7.06gh 9.31f 12.23bc 

BARI-T3 4.83kl 7.25g 9.88ef 11.27d 
BARI-T7 6.84g-i 9.78ef 11.52cd 14.63a 
BARI-T8 5.96ij 7.40g 9.06f 12.01cd 
BARI-T9 6.11i 7.67g 10.27e 11.81cd 
BINA-T1 5.10k 7.72g 9.31f 11.22d 
BINA-T2 1.67n 3.05m 4.16l 5.17jk 

Data with same letters in row or column are not significantly different at 5% level by DMRT among the treatment means of tomato 
varieties, virus infection and infection interaction 

 
Fruit girth (cm) 
 

Fruit girth of healthy plants were found to be significantly higher compared to TSWV infected plants in all the 
cases except BINA-T2 which provided statistically similar fruit girth at late infected stages as compared to 
healthy plants. Early stage of infection caused significantly lower fruit girth compared to mid and late infection 
(Table 5).The highest reduction in fruit girth was found in BARI-T1 (64%) at early stage of infection where the 
reduction ranged from 52-64% and the reduction range for mid and late stage infection was 25-43% and 12-29% 
respectively, depending on tomato varieties. 
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Table 5. Effect of TSWV infection on fruit girth at early, mid and late stages of eight tomato varieties 
 

Fruit girth (cm) 

Stages of appearance of TSWV infection in plants  
Varieties 

Early Mid Late Healthy 

BARI-T1 (Manik) 5.13j-l 8.85e-g 10.06de 14.08b 
BARI-T2 (Ratan) 5.96ij 8.02gh 10.11d 13.74b 

BARI-T3 4.39k-m 5.27jk 6.62i 9.22d-f 
BARI-T7 7.06hi 9.80d-f 13.18b 15.66a 
BARI-T8 3.68mn 5.15j-l 6.27ij 7.87gh 
BARI-T9 4.10k-n 6.13ij 8.72fg 9.90d-f 
BINA-T1 4.41k-m 7.18gi 9.46d-f 11.22c 
BINA-T2 1.60o 2.94n 3.21mn 3.92l-n 

Data with same letters in row or column are not significantly different at 5% level by DMRT among the treatment means of tomato 
varieties, virus infection and infection interaction 

 
Leaf chlorophyll content 
 

The chlorophyll content in tomato leaf per plant of healthy plants was significantly (P=0.05) higher compared to 
TSWV infected plants in all the varieties at early, mid and late stages of infection (Table 6). A significant (P= 
0.05) difference in the chlorophyll content was observed in all the three stages of TSWV infection among all the 
varieties. The lowest chlorophyll content was recorded from the BARI-T1 at early infection stage, which was 
statistically identical with the other varieties of this stage except BARI-T9 and BINA-T1. The variety BARI-T9 
showed the highest chlorophyll content at early stage of infection. BARI-T8 and BINA-T2 showed the highest 
and lowest chlorophyll content, respectively at both mid and late stages. Both at mid and late stages of infection 
BAR-T8 is statistically identical with BARI-T9 and BARI-T7 & BINA-T1 were statistically identical with 
BINA-T2 in respect of chlorophyll content. The percent reduction of plant chlorophyll content was higher in 
early stage of infection followed by mid and late stages (Figure 32). The highest reduction in chlorophyll was 
found in BARI-T1 (36%) at early stage of infection and that of the lowest in BINA-T2 (26%). The reduction 
ranged for mid and late stage was 13-18% and 4-8%, respectively, depending on tomato varieties.   
 

Table 6. Effect of TSWV infection on leaf chlorophyll content at early, mid and late stages of eight tomato 
varieties 

Leaf chlorophyll 

Stages of appearance of TSWV infection in plants  
Varieties 

Early Mid Late Healthy 

BARI-T1 (Manik) 34.62p 44.67kl 49.70g 53.87abc 
BARI-T2 (Ratan) 36.21op 44.74kl 49.35gh 52.40cd 

BARI-T3 35.51op 44.82kl 50.68efg 53.10bcd 
BARI-T7 35.92op 42.48m 47.96hi 51.64def 
BARI-T8 36.27op 46.71ij 52.24cde 55.23a 
BARI-T9 38.96n 46.18jk 51.66def 54.37ab 
BINA-T1 36.53o 43.27lm 47.29ij 50.54fg 
BINA-T2 36.22op 42.43m 46.88ij 49.01gh 

Data with same letters in row or column are not significantly different at 5% level by DMRT among the treatment means of 
tomato varieties, virus infection and infection interaction 

 
Fruit yield (g/plant) 
The effect of TSWV infection on the fruit yield of eight tomato varieties at the three different stages of infection 
as compared to healthy plants is noted in Table 7. In all the cases, healthy plants produced significantly (p=0.05) 
higher fruit yield compared to infected plants. Among the three infected stages, significantly higher yield was 
observed at late stage infected plants followed by mid and early. The lowest yield was recorded in BARI-T7 at 

Impact of Tomato Spotted Wilt Virus (TSWV) on Growth Contributing Characters of Eight Tomato Varieties under Field Condition.



Int. J. Sustain. Crop Prod. 2(2) (May 2007) 

 
6 

early infection, which was statistically identical with other varieties infected at early stage except BARI-T9. 
BARI-T9 gave the highest yield at all the stages of infection as compared to rest of the varieties except BARI-
T8 at mid and BARI-T3 & BARI-T8 at late stage infection. The lowest yield at mid and late stage infection was 
noted from BARI-T7 and BINA-T2, respectively, and they were statistically identical with each other at both 
the stages. The highest fruit yield reduction was observed due to early infection (78-88%) followed by mid (34-
51%) and late infection (11-29%) in all the varieties. However, the early infection caused higher reduction of 
fruit yield as compared to mid and late infection. 
 

Table 7. Effect of TSWV infection on fruit yield (g/plant) at early, mid and late stages of eight tomato varieties 
Fruit yield (g/plant) 

Stages of appearance of TSWV infection in plants  
Varieties 

Early Mid Late Healthy 

BARI-T1 (Manik) 568.55kl 2046.98h 2844.21d 4006.77ab 
BARI-T2 (Ratan) 458.15kl 1627.05i 2162.13gh 2942.24d 

BARI-T3 512.79kl 2479.40e-g 3541.97c 3980.19ab 
BARI-T7 420.18l 1014.55j 1533.70i 2073.11h 
BARI-T8 481.43kl 2621.50d-f 3463.66c 4130.46a 
BARI-T9 802.62jk 2837.35d 3706.85bc 4300.16a 
BINA-T1 589.23kl 1531.25i 2331.18f-h 2790.14de 
BINA-T2 459.38kl 1115.98j 1628.03i 2089.04h 

Data with same letters in row or column are not significantly different at 5% level by DMRT among the treatment means of 
tomato varieties, virus infection and infection interaction 

 
Impact of reduction of yield contributing characters due to TSWV infection on yield of tomato 
The correlation regression between percent reductions of plant yield contributing characters and percent 
reduction of yield due to TSWV infection are presented in the Figure 1(A-F). A strong positive and highly 
significant correlation was found between percent yield reduction of eight tomato varieties at different infection 
stages and percent reduction of all selected yield contributing characters viz. number of bunches, flowers and 
fruits per plant, fruit length, fruit girth per fruit and leaf chlorophyll. The positive linear regression line indicates 
yield of tomato highly dependent on yield contributing characters because with the increase of percent reduction 
of any yield contributing character due to TSWV infection the yield reduction of all the eight tomato varieties 
was also increased. 
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Figure 1. Correlation regression between percent reduction of (A) no. of bunches per plant, (B) no. of flowers 
per plant, (C) no. of fruits per plant, (D) fruit length (E) fruit girth, (F) leaf chlorophyll and percent reduction of 
yield at early, mid and late stages of eight tomato varieties. 
 
Status of eight tomato varieties in respect of TSWV infection  
 

The overall effect of TSWV on all selected yield contributing characters are accommodates in the Table 8. The 
Table illustrates the status of the all eight varieties in respect of TSWV infection. It seemed that, none of the 
eight tomato varieties had promissory level of resistance or tolerance against TSWV infection though BARI-T9 
performed better compared to others. All the parameters of tomato plants studied under the present investigation 
were found to be affected due to TSWV infection at different stages as compared to healthy. In all cases early 
stage infection caused severe reduction of plant yield contributing characters of all the eight tomato varieties. 
The extent of damage in different yield contributing characters was largely dependent upon the stages of 
infection and tomato varieties. The similar findings were also noted by Greenough et al. (1990), Tomassoli and 
Barba (1994), Swift (2006), Culbreath (2006). In almost all cases, they reported that the damage due to TSWV 
infection largely depend on tomato varieties.    
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Table 8. Status of eight tomato varieties in respect to impact of TSWV infection on yield contributing characters 
in the field 

 

Status of the tomato varieties1 

Rank on the basis of yield contributing characters2 

Varieties No of 
branches/pl

ant 

No of 
flowers/p

lant 

Fruits/pl
ant 

Fruit 
length 

Fruit 
girth 

Leaf 
Chloro-

phyll 

Fruit 
yield 

Rank 

BARI-T1 5 5 5 7 8 8 8 8 
BARI-T2 8 6 8 6 7 4 6 7 
BARI-T3 1 1 2 3 6 5 2 2 
BARI-T7 7 8 3 4 2 6 7 6 
BARI-T8 3 3 1 5 3 7 3 3 
BARI-T9 2 2 4 1 4 2 1 1 
BINA-T1 4 4 6 2 5 3 4 4 
BINA-T2 6 7 7 8 1 1 5 5 
1Best ranked by which was followed by 2-8 

 
A field study was conducted with eight tomato varieties namely BARI Tomato-1/Manik(BARI-T1),BARI 
Tomato-2/Ratan    (BARI-T2),BARI Tomato-3 (BARI-T3),BARI Tomato-7/Apurba (BARI-T7),BARI Tomato-
8/Shila (BARI-T8),BARI Tomato-9/Lalima (BARI-T9), BINA Tomato-1 (BINA-T1) and BINA Tomato-2 
(BINA-T2) at Bangabandhu Sheikh Mujibur Rahman Agricultural University (BSMRAU) farm during 
November 2005 to March 2006 to find out the effect of TSWV infection on yield performance of these varieties 
at three different infection stage(early, mid and late) compared to healthy plants. The infection of TSWV caused 
significant reduction of the entire selected yield contributing parameters like number of bunch per plant, number 
of flower per plant, number of fruit per plant, fruit length, fruit girth, leaf chlorophyll content and fruit yield per 
plant. The effect of TSWV varied to a great extent depending on tomato varieties and three different stages of 
infection. The early infection caused drastic reduction of all the parameters in all the varieties compared to mid 
and late stage infection. However, all the infected plants, despite of all the stages and varieties showed 
remarkable reduction compared to the healthy ones. The correlation and regression analysis revealed that the 
percent reduction of yield contributing characters due to TSWV infection had pronounced effect on percent 
yield reduction of tomato as strongly positive and significant effect was observed in all cases. The results of the 
study on all yield contributing characters suggested that, none of the eight tomato varieties had impressive level 
of tolerance against TSWV infection. Although BARI-T9 performed better as compared to other tomato 
varieties on consideration of yield contributing characters. 
 
On the basis of the results of the present study stated earlier following conclusion could be drawn i.e. early stage 
infection of TSWV caused severe reduction of yield contributing characters of all the eight tomato varieties 
followed by mid and late stage infection though reduction of individual parameter varied depending on the 
tomato varieties and correlation regression analysis revealed that all the yield contributing characters were 
highly significant and positively correlated with the yield reduction of tomato. 
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ABSTRACT 

 

Khatun, M. M., Sultana, N., Rahman, M. H. Mamun, M. A. A. and Hossain, M.M.  2007. Effect of Freezing on Nutritional Quality of 
Bush Bean at Different Pod Age Stages. Int. J. Sustain. Crop Prod. 2(2):10-15 
 

An experiment was conducted at the Agronomy Research Farm and laboratory of the Department of 
Horticulture, Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur, during December 
2004 to March 2005 to investigate the effect of freezing on nutritional quality of bush bean at different pod 
age stages. Four bush bean genotypes viz; V1, V2, V3 and V4, three different pod age stages (10, 15 and 20 
days after pod initiation), blanched at 500c for 5 minutes, frozen condition (-200c temp) quality was 
observed at 20, 40 and 60 days after freezing. The highest (40.08%) ascorbic acid retention observed in V2 
and the lowest was observed in V1 at 20 days pod after 20 days of freezing. The highest (97.72%) protein 
retention was observed in V3 at 20 days frozen condition and the lowest (70.29%) retention in V4 at 60 
days frozen condition. The highest dry matter retention (94.98%) was observed in V1 at 20 days after 
freezing where loss was lowest. A slight decrease in total sugar content with the increase of freezing time 
was observed in all pod age stages. All the nutrients gradually decreased among the genotypes and pod age 
stages due to freezing. Ascorbic acid content sharply decreased at 20 days after freezing condition but after 
40 and 60 days freezing ascorbic acid decreased at lower rate, other nutrients slightly decreased in all 
freezing condition. 

 
Key words: Pod age, freezing conditions, nutritional quality, bush bean genotypes.    
 
INTRODUCTION 
Bush bean (Phaseolus vulgaris) is believed to be originated from Southern Mexico and Middle America (Evans, 
1976). It is known by many names, such as French bean, common bean, kidney bean, shell bean, salad bean, 
green bean, haricot bean, wax bean, dry bean, field bean and snap or string bean (George, 1985). It is the most 
widely cultivated of all beans in temperate regions and is widely cultivated in subtropical regions. It is one of 
the most nutritious vegetable and consumed in great quantities all over the world. According to Shanmugacelue 
(1989) 100g of edible portion of pods contain on an average 1.7g protein, 4.5g carbohydrate, 1.8g fibre and 
minerals like Ca 50mg, Mg 29mg, P 28mg, and Fe 1.7mg. 
Traditionally, green mature pods are eaten cooked with fish or fry with other vegetables; recently it is used with 
noodles and other introduced foods. In accordance with the common Bangladeshi recipes pods are suggested to 
harvest at green mature stage i.e. 7 to 15 days after pod initiation (Mazumdar, 2004). To get the maximum 
nutrition and to fulfill overseas market demand from this vegetable it is important to harvest pods at different 
age, as pod age is an important factor for organoleptic and nutritional qualities. We have just overcome the 
shortage of cereal but we are far from overcoming the nutritional shortage. A vast majority of our people is 
suffering from malnutrition. The average vegetable consumption in Bangladesh is only 51 g per head per day, 
against the FAO recommendation of 200g (Anon., 1991), which is the lowest in the South and South-East Asia 
(Rekhi, 1997). Availability is the major constraint of consumption and the availability of vegetables may be 
increased by minimizing the post harvest losses. Refrigeration storage or freezing can most effectively extend 
shelf life of vegetables and reduce post harvest losses by arresting metabolic breakdown and fungal deterioration 
of the commodity. In order to have good return and avoid marker glut it is essential to prevent post harvest 
losses. Under these circumstances freezing would be a good choice to store vegetables for longer duration at 
small-scale storage or for exporting purpose, as frozen foods are very common in overseas markets. Considering 
the above facts the experiment was designed to evaluate the nutritional condition of bush bean at different pod 
ages. 

MATERIALS AND METHODS 
The experiment was carried out in the laboratory of the Department of Horticulture, Bangabandhu Sheikh 
Mujibur Rahman Agricultural University, Gazipur, during December 2004 to March 2005.  The soil type of the 
farm belongs to the Shallow Red Brown Terrace type under Salna Series of Modhupur Tract (Brammer, 1971; 
Saheed, 1984) of Agroecological Zone (AEZ) 28. The soil is characterized by silty clay with pH value of 6.5. 
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The climate of the farm is subtropical in nature characterized by heavy rainfall during June to September and 
scanty in winter with gradual fall of temperature from September. 
The experiment was laid in Completely Randomized Design (CRD) with three replications. Four bush bean 
genotypes e.g. BB3 (Bush bean3), BB9 (Bush bean9), BB13 (Bush bean13) and BB15 (Bush bean15) were used 
as plant materials. Bush beans from all treatment combination were blanched at 500c for 5 minutes. Ascorbic 
acid (%), Total sugar (%), Protein (%) and Dry matter (%) were recorded on 10, 15 and 20 days after pod 
initiation. Bush bean genotypes were designated as, V1=BB3, V2= BB9, V3= BB13, V4= BB15 and there are pod 
age stages were designated as M1=10 days after pod initiation, M2=15 days after pod initiation, M3=20 days 
after pod initiation 
Ascorbic acid content was determined as per the procedure described by Pleshkov (1976). The total ascorbic 
acid content was quantified by using the following formula. 
 
Ascorbic acid (mg/100g) = (T.F.V. 100)/Vw 

Where  
Titrate volume of KIO3 ml 
T=0.088 mg of ascorbic acid per ml of 0.001N of KIO3 
F=Total volume of the sample extracted 
V=Volume of the extract (ml) taken 
W=Weight of the sample taken (g) 

Sugar contents were estimated according to Somogyi (1952), using Bertrand A, Bertrand B and Bertrand C 
solutions. Total sugar was calculated comparing tabulated values. Before calculation of total sugar factor of 0.4 
KMnO4 was determined.  
Total nitrogen and protein content of the collected sample was determined by Kjeldahl method using CuSO4 and 
K2SO4 mixture (1: 9) as catalyst. 
 The total nitrogen was calculated by the following formula: 
                                               100 (ml) 
 % N = 14.007 ×F × (T-B) ×                × 100/1000 w (g)                                                              
                                              10 (ml) 

                            Protein was estimated by multiplying 6.25 to the value of total nitrogen. 

Dry matter (%) was calculated using this formula- 
                            Dry weight 
% Dry matter =                               x100 
                           Fresh weight 
 
Procedure of blanching  
Fresh harvested bush bean was blanched in hot water bath. Bush bean was put into hot water and covers the pot. 
For immersion of bush bean Hot Water Bath was used. Blanching duration was counted from when the bush 
bean is immerged in hot water. One-gallon water was used for each pound of bush bean. The same water was 
used only two times because hot water can cause toughening of bush bean. Bush bean was cooled (to avoid 
boiling) immediately after blanching in pans of ice cold water for the same time used for blanching. Then bush 
bean was drained thoroughly. 
 
Procedure of freezing 
Blanched bush bean was packed in polyethylene bags and stored at frozen condition (-200C temp.). Quality was 
observed at 20, 40 and 60 days after storage. 
 
Statistical Analysis 
The recorded data were statistically analyzed with the help of MSTAT-C program. Treatment means were 
separated by DMRT at 5% level of significance. 
 
 RESULT AND DISCUSSION 
 
Ascorbic acid 
Percent retention and losses of ascorbic acid due to freezing are presented in Table 1.  Ascorbic acid retention 
varied from 30.33 to 40.08, 15.77 to 33.53 and 5.41 to 17.84% among genotypes at 20, 40 and 60 days after 
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freezing, respectively. The highest (40.08%) retention was observed in V2 and the lowest was observed in V1. 
After 20 days of freezing the highest retention was found in 20 days old pod and the lowest was found in 60 
days old pods. In case of interaction effect, retention percent was higher (42.55) in V3 for 15 days old pods at 20 
days after freezing. The lowest retention percent (4.58) was found in V4 for 10 days old pods at 60 days after 
freezing. It was revealed that ascorbic acid retention was decreased due to increasing freezing duration. The 
most probable causes for loss of ascorbic acid during freezing might be due to improper handling and 
disturbance of freezing process (Petersen, 1993). During freezing the loss of ascorbic acid was reported to be 
22% in Capsicum annum (Lisiewaska et al. 2000).  
 

Table 1. Effect of freezing time (blanched at 500 C temp. for 5 min.) on ascorbic acid of bush bean genotypes at 
three pod age stages 

Treatments 20 days 40 days 60 days 

Genotypes  
Retention 

(%) 
Loss 
(%) 

Retention 
(%) 

Loss 
(%) 

Retention 
(%) 

Loss 
(%) 

V1 38.24 61.76 17.24 82.76 5.41 94.59 
V2 40.08 59.92 33.53 66.47 17.84 82.16 
V3 30.33 69.67 24.92 75.08 8.52 91.48 
V4 31.27 68.73 15.77 84.23 6.56 93.44 

Pod age 
M1 31.38 68.62 19.53 80.47 7.5 92.5 
M2 34.85 65.15 19.32 80.68 7.86 92.14 
M3 34.83 65.17 22.66 77.34 8.4 91.6 

Interaction       
V1M1 37.76 62.24 30.61 69.39 15.27 84.73 
V1M2 38.78 61.22 32.04 67.96 19.80 80.20 
V1M3 38.18 61.82 37.64 62.36 18.37 81.63 
V2M1 20.26 79.74 14.74 85.26 4.84 95.16 
V2M2 34.72 65.28 17.04 82.96 5.52 94.48 
V2M3 35.06 64.94 19.61 80.39 5.77 94.23 
V3M1 39.05 60.95 27.62 72.38 7.62 92.38 
V3M2 42.55 57.45 20.21 79.79 9.04 90.96 
V3M3 38.78 61.22 26.67 73.33 8.89 91.11 
V4M1 29.17 70.83 15.83 84.17 4.58 95.42 
V4M2 31.19 68.81 16.51 83.49 8.26 91.74 
V4M3 34.00 66.00 15.00 85.00 7.00 93.00 

 
M1: 10 days after pod initiation, M2: 15 days after pod initiation, M3: 20 days after pod initiation, 
 

Protein 
Percent retention of protein gradually decreased with the increase of freezing duration   (Table 2). Among 
genotypes, percent retention of protein varied from 92.99 to 97.72, 73.96 to 92.3817 and 70.29 to 78.17% at 20, 
40 and 60 days after freezing, respectively. The highest retention (97.72%) was observed in V3 at 20 days frozen 
condition and the lowest retention (70.29%) was found in V4 at 60 days frozen condition.  In case of pod age 
stages, the highest protein retention was found in 20 days pods and the lowest in 10 days old pods. In case of 
interaction effect, the highest retention (95.99%) was found in V2 for 15 days old pods at 20 days after freezing. 
From this Table it may be concluded that protein retention decreased with the increase of freezing duration. This 
might be due to hydrolysis of protein and decrease in total soluble solids. 
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Table 2. Effect of freezing time (blanched at 500 C temp. for 5 min.) on protein of bush bean genotypes at three 
pod age stages 

Treatments 20 days 40 days 60 days 

Genotypes  
Retention 

(%) 
Loss 
(%) 

Retention 
(%) 

Loss 
(%) 

Retention 
(%) 

Loss 
(%) 

V1 95.61 4.39 90.69 9.31 74.5 25.5 
V2 96.23 3.77 89.14 10.86 73.96 26.04 
V3 97.72 2.28 92.38 7.62 78.17 21.83 
V4 92.99 7.01 73.96 26.04 70.29 29.71 

Pod age 
M1 89.35 10.65 79.84 20.16 68.71 31.29 
M2 89.35 10.65 83.51 16.49 69.99 30.01 
M3 93.93 6.07 83.55 16.45 72.62 27.38 

Interaction       
V1M1 92.96 7.04 85.16 14.84 70.08 29.92 
V1M2 86.18 13.82 85.39 14.61 67.38 32.62 
V1M3 93.41 6.59 87.89 12.11 74.73 25.27 
V2M1 93.77 6.23 86.15 13.85 69.50 30.50 
V2M2 95.99 4.01 92.44 7.56 82.27 17.73 
V2M3 93.23 6.77 83.85 16.15 77.86 22.14 
V3M1 90.72 9.28 84.62 15.38 69.11 30.89 
V3M2 95.57 4.43 89.19 10.81 70.49 29.51 
V3M3 96.11 3.89 93.33 6.67 73.85 26.15 
V4M1 84.72 15.38 66.15 33.85 63.41 36.59 
V4M2 82.72 17.28 67.97 32.03 63.44 36.56 
V4M3 85.71 14.29 67.03 32.97 64.31 35.69 

M1: 10 days after pod initiation, M2: 15 days after pod initiation, M3: 20 days after pod initiation, 
 
Dry matter 
Dry matter retention and losses during freezing are presented in Table 3.  The highest dry matter retention 
(94.98%) was observed in V1 at 20 days after freezing where loss was lowest. At 40 days after freezing dry 
matter retention varied from 76.19 to 85.30% and at 60 days after freezing dry matter retention varied from 
62.83 to 79.17%.  Regarding pod age stages, 20 days pods contain higher retention percent of dry matter. 
In case of interaction, the highest dry matter retention (100%) was found in V3 at 15 and 20 days old pods. From 
the result it may be concluded that dry matter content gradually decreased with the increase in freezing. The loss 
of dry matter during freezing might be due to reduction of total solids. 
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Table 3. Effect of freezing time (blanched at 500 C temp. for 5 min.) on dry matter of bush bean genotypes at 
three pod age stages 

Treatments 20 days 40 days 60 days 

Genotypes  
Retention 

(%) 
Loss 
(%) 

Retention 
(%) 

Loss 
(%) 

Retention 
(%) 

Loss 
(%) 

V1 94.98 5.02 85.30 14.70 79.17 20.83 
V2 94.15 5.85 78.80 21.20 70.66 29.34 
V3 94.72 5.28 76.77 23.23 62.83 37.17 
V4 86.79 13.21 76.19 23.81 69.51 30.49 

Pod age 
M1 87.41 12.59 76.05 23.95 64.68 35.32 
M2 94.82 5.68 77.38 22.62 68.46 31.54 
M3 95.82 4.18 84.49 15.51 77.8 22.2 

Interaction       
V1M1 92.95 7.05 90.00 10.00 54.68 45.32 
V1M2 95.00 5.00 90.48 9.52 80.30 19.70 
V1M3 95.24 4.76 63.65 36.35 85.05 14.95 
V2M1 86.21 13.79 86.21 13.79 72.69 27.31 
V2M2 97.01 2.98 83.33 16.67 82.00 18.00 
V2M3 97.31 2.69 85.90 14.10 84.83 15.17 
V3M1 89.89 10.11 65.17 34.83 49.66 50.34 
V3M2 100.00 0.00 78.89 21.11 71.33 28.67 
V3M3 100.00 0.00 84.76 15.24 66.86 33.14 
V4M1 77.22 22.78 69.62 30.38 63.54 36.46 
V4M2 88.75 11.25 83.75 16.25 72.75 27.25 
V4M3 95.00 5.56 90.00 21.11 80.30 27.56 

 

M1: 10 days after pod initiation, M2: 15 days after pod initiation, M3: 20 days after pod initiation, 
 
Total sugar 
Sugar content decreased in all genotypes during freezing except V4. In V4 sugar content increased slightly after 
20 days of freezing (Figure 1A).  
A slight decrease in total sugar content with the increase of freezing time was observed in all pod age stages 
(Figure 2B). Among pod age stages, 20 days old pods contained higher amount of sugar. In case of 60 days after 
freezing, 10 and 15 days old pods contained similar amount of sugar. From these figure it revealed that sugar 
content decreased due to increase of freezing time. It might be due to depletion of soluble sugar during cool 
storage. Rapid depletion of soluble sugar during cool storage (especially sucrose) was reported by Pogson & 
Morris (1997). They also point out that exhausted of sugar after 10 weeks at 10C storage. Similar results were 
also reported by Ikeda and Ibarki (1998) and Wang et al, (2001).  
 
 

 
Figure 1. Change in total sugar of frozen bush bean (A) Genotypes and (B) Pod age stages (blanched at 500C for 

5 min) 
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Percent retention of ascorbic acid varied from 5.41-40.08% among genotypes due to 5 min blanching. All the 
nutrients were higher in 20 days pods except ascorbic acid. Maximum (40.08%) ascorbic acid retention was 
observed from V2. the loss was highest (94.59%) in V1 at 60 days after freezing. Percent retention of protein 
varied from 70.29-97.72 among genotypes after freezing. The highest percent retention was found in V3 
genotype at 20 days after freezing for 5min blanching. The maximum amount of dry matter retention was 
observed from V1 at 20 days after freezing for 5 min blanching. The highest sugar retention was observed in the 
genotype V4 at 20 days pod age stage. 
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ABSTRACT 

 

Akter, A., Ali, E., Islam, M. M. Z., Karim, R. and Razzaque, A. H. M. 2007. Effect of GA3 on Growth and Yield of Mustard. Int. J. 
Sustain. Crop Prod. 2(2):16-20  
 

An experiment was conducted in pot house at the Bangladesh Institute of Nuclear Agriculture (BINA), 
Mymensingh during November 2003 to February 2004 to evaluate the effects of Gibberellic Acid (GA3) 
on growth, and yield of mustard var. Binasarisha-3. Four concentrations viz., 0, 25, 50 and 75 ppm of GA3 
were sprayed on canopy at 30 days after sowing. The results showed that different levels of GA3 
significantly influenced the plant height, number of fertile siliqua/plant, number of seeds/siliqua, number 
of flowers/plant, setting of siliqua/plant (%), and harvest index. Results  revealed that GA3 at 50 ppm 
significantly increased plant height, number of fertile siliqua/plant, number of flowers/plant, setting of 
siliqua/plant (%), dry matter yield, number of seeds/siliqaua, and harvest index, while the number of 
flowers/plant was significantly increased with the application of 75 ppm GA3. The highest seed yield/plant 
was recorded from the application of 50 ppm GA3 at optimum harvest date. The seed yield/plant was 
positively correlated with plant height, number of seeds/siliqua, number of fertile siliqua/plant and % of 
setting siliqua/plant. 
 

Key wards: GA3, growth and yield 
 

INTRODUCTION 
 Mustard is an important oil seed crop of the world after soybean (FAO, 2001). In Bangladesh, it is the leading 
oil seed crop, covering about 80% of the total oil seed crop area and contributing to more than 71% of the total 
oil crop production (BBS, 2003). Bangladesh is facing a huge deficit of edible oil. In view of the importance of 
this crop, attention has to be given to increase its production in order to meet the huge shortage of cooking oil in 
the country. According to the National Nutrition Council (NNC) of Bangladesh, the Recommended Dietary 
Allowance (RDA) is estimated to be 6 gm oil/capita/ day for a diet with 2700 Kcal (NNC, 1984). On this RDA 
basis, Bangladesh requires 0.29 million tons of oil equivalent to 0.8 million tons of oil seeds for nourishing her 
people. 
 

At present, the indigenous oil seed production is about 0.25 million tons which can cover only 40% of the 
domestic need (FAO, 2001). If we are able to increase yield of mustard, it will mitigate the oil deficiency of our 
country. Gibberellic acid (GA3) is a phytohormone that is needed in small quantities at low concentration to 
accelerate plant growth and development. So, favorable condition may be induced by applying growth regulator 
exogenously in proper concentration at a proper time in a specific crop by GA3. Gibberellic acid is such a plant 
growth regulator, which can manipulate a variety of growth and development phenomena in various crops. GA3 
enhances growth activities to plant, stimulates stem elongation (Deotale et al., 1998, Abd, 1997; Lee, 1990), and 
increases dry weight and yield (Deotale et al., 1998 and Maske et al., 1998). Therefore, the present research 
work was undertaken to evaluate the effect of various concentrations of GA3 on growth and yield of mustard. 
                                   
MATERIALS AND METHODS 
The experiment was conducted in pot house at the Bangladesh Institute of Nuclear Agriculture, Mymensingh, 
during November 2003 to February 2004 to evaluate the effects of GA3 on growth and yield of mustard var. 
Binasarisha-3. The experiment comprised of four levels of GA3 viz., 0, 25, 50 and 75 ppm. These concentrations 
of GA3 were sprayed on canopy at one time as foliar spray method at 30 days after sowing.The experiment was 
laid out in Completely Randomized Design (CRD) with four replications. The soil was collected from BINA 
farm area, Mymensingh and dried for several days. Clods were broken and weeds and stubbles were removed. 
The collected soil belongs to the Sonatola series of Grey Flood Plain under the Old Brahmaputra Agro-
Ecological Zone (UNDP and FAO, 1988). As per requirement of the experiment, pot preparation, lay out, 
fertilization, sowing of seeds, pest management and other intercultural operations including foliar application of 
GA3, harvesting and data collection were done carefully. Data were collected on plant height (cm), number of 
flowers/plant, percentage of setting of  siliqua /plant , number of fertile siliqua/plant, number of seeds/siliqua ,  
total dry matter/ plant (gm), harvest index (%)  and seed yield / plant at optimum harvest date. The collected 
data were statistically analyzed using MSTAT-C package program. 
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RESULTS AND DISCUSSION 

Plant height 
Different concentrations of GA3 had significantly influenced the plant height. Plant height was the highest 
(95.77 cm) with the application of 50 ppm GA3 which was statistically similar with 75 ppm GA3 and the lowest 
(77.63 cm) was found in the control (Table 1). Significant increase in plant height induced by different levels of 
GA3 was observed in rapes (Castro et. al., 1989). A gradual increase in plant height was noticed up to 50 ppm. 
Further increase in concentration (75 ppm GA3) had resulted in reduced plant height. 
 

Number of flowers/plant 
The application of different concentrations of GA3 had significantly influenced the number of flowers/plant. The 
highest number of flowers/plant (336.00) was found with the application of 75 ppm of GA3 (Table 1). The 
lowest number of flowers / plant (202.67) was produced in the control. 
 

Setting of siliqua/plant (%) 
The application of different levels of GA3 influenced the setting of siliqua/plant. The highest setting of 
siliqua/plant (74.96%) was observed with the application of 50 ppm GA3 and the lowest setting of siliqua/plant 
(55.92%) was found under control treatment (Table1). The percentage of setting of siliqua was increased with 
the increased level of GA3 up to 50 ppm. But further increase in the concentration of GA3 decreased the 
percentage of setting of siliqua/plant.  
 

Number of fertile siliqua/plant 
The application of different concentrations of GA3 had influenced the number of fertile siliqua/plant 
significantly. The highest number of fertile siliqua/plant (244.00) was obtained from 50 ppm GA3 and the lowest 
number of fertile siliqua (152) was recorded in the control (Table1). Results indicated that 50 ppm GA3 was the 
optimum dose for producing the highest number of fertile siliqua/plant.   The result of the present study is 
similar to the findings of Khan et al. (1998) who observed that application of GA3 at 80 days after sowing on 
Brassica juncea had increased the number of siliqua/plant. GA3 might have increased the translocation of 
assimilates to the reproductive organ which resulted in the maximum number of fertile siliqua/plant up to certain 
levels of GA3 application (Uddin et al., 1986; Kandil, 1983). 
 

Number of seeds/siliqua 
Number of seeds/siliqua was significantly influenced by different levels of GA3. The highest number of 
seeds/siliqua (30.00) was obtained from 50 ppm GA3 which was statistically identical with 25 and 75 ppm GA3 
and the lowest number of seeds (22.33) was recorded from the untreated control (Table 1). The plant growth 
regulators like GA3 might be involved in formation of seeds in the pods and their optimum nourishments have 
resulted in less number of aborted seeds and thus maximized the survival of fertile seeds/pod in rapes and 
mustard (Inanaga and Kumura, 1987; Holmberg and German, 1991; Boultior and Morgan, 1992). 
 

Total dry matter/plant 
A significant variation was found in terms of total dry matter due to the application of different levels of GA3 
(Table 1). Among the levels of GA3, the highest total dry matter was found with 50 ppm GA3 (33.68 g) and the 
lowest total dry matter was obtained from the untreated control (25.09 g).  Application of 10-5 M of GA3 on 
mustard at 40 or 60 days after sowing significantly increased total dry matter (Khan et al., 1998). Khan et al. 
(2002) observed an increase in total dry matter in Brassica juncea with the application of 10-5 M GA3.  
 

Harvest index (HI) 
The results showed that different concentrations of GA3 had significant influence on the harvest index (Table1). 
The highest harvest index (38.50%) was observed from 50 ppm GA3 which was statistically identical with 25 
ppm and the lowest harvest index (32.96%) was obtained in control. The higher harvest index indicated that 
GA3 application accelerated assimilate supply to sink, which is in agreement with the results of Gouping and 
Etmal (1992). GA3 at 0-75 mg/L applied at 600 liters/ha at the pre flowering stage on Indian mustard (Brassica 
Juncea) was reported to increase the harvest index (Khan, 1997). 
 

Seed yield/plant  
Different levels of GA3 had significant effect on seed yield/plant (Table 1). The application of 50 ppm GA3 
produced the highest seed yield/plant (13.13 g). While, the control plant produced the lowest seed yield/plant 
(8.27 g). The application of 50 ppm of GA3 was more effective to reduce yield loss due to siliqua shattering. 
Khan et al. (2002) in a field trial with GA3 at 0, 10-4, 10-5 and 10-6 M observed an increased seed yield of 
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Brassica juncea. Hayat et al. (2001) conducted an experiment with GA3 at 10-6  M on 30 days old plants in 
mustard and observed that GA3  increased vegetative growth and seed yield at harvest.  
 

It was found that seed yield per plant had significant positive correlation with yield contributing character's like 
plant height, number of seeds per siliqua, number of fertile siliqua per plant, percent sets of siliqua per plant 
(Fig. 1-4 ). Result of the experimental indicated that the application of 50 ppm GA3 had positive impact on 
growth and yield of mustard. The yield loss had been reduced to 17.7% by the application of 50 ppm GA3. So, 
the application of 50 ppm GA3 seems to have the possibility to increase the yield of mustard. 
 

Table1. Effect of different levels of GA3 on some morphological, yield and yield contributing   characters of   
mustard var. Binasarisha -3 

Levels of 
GA3 

(ppm) 

Plant 
height 
(cm) 

No. of    
flowers   
/plant 

Setting(%
)  of  

siliqua/ 
plant 

No. of 
fertile 
siliqua 
/plant 

No. of 
seeds 

/siliqua 

Total dry 
matter 

(g) 

Harvest 
index (%) 

Seed yield 
/plant (g) 

0 77.60c 202.66d 55.92d 152.00c 22.33b 25.09d 32.46c 8.27c 

25 85.20bc 257.00c 63.38c 182.00bc 26.33ab 29.81b 38.10a 10.16b 
50 95.77a 298.00b 74.96a 244.00a 30.32a 33.68a 38.50a 13.13a 
75 88.30ab 336.00a 70.60b 222.00ab 27.33a 28.54c 35.66b 12.10ab 

   In a column figures having same letter (s) do not differ significantly at p <0.05 by DMRT,  
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Figure 1. Correlation between seed yield and plant height 
of mustard var. Binasarisha-3 

Figure 2. Correlation between seed yield and number of 
seed/siliqua of mustard var. Binasarisha-3 
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ABSTRACT  

Zaman, M., Hasan, M.R., Amin, M.M., Hoque, N. and Hasan, M. R. 2007.  Extent of Adoption of Modern Technology on HYV Boro Rice 
Farms: A Study in a Selected Area of Bangladesh. Int. J. Sustain. Crop Prod. 2(2): 21-25 

 
The overall objective of the study was to accomplish a comparative analysis of adoption of modern technology 
under owner and tenant farms in a selected area of Dinajpur district. A total of 60 households, 30 owner 
operators and 30 tenant operators were selected on the basis of purposive random sampling technique. Majority 
of the owner farmers were between 41-50 years and tenant farmers were between 30-40 years of age. 
Agriculture was the major occupation of both types of farmers. Overall literacy level of the sample farmers was 
50 percent. Owner farmers had bigger farm size than tenant farmers. Income from the crop constituted the 
highest for both categories of farmers. The degrees of adequacy level in the application of modern farm inputs 
were higher in owner farms than in tenant farms. An attempt was made in this study to explore a composite 
view of the adoption of modern technology on HYV Boro rice growing farms. For Boro rice production, the 
majorities (67 per cent) of owner farmers of the study area were low adopters and 33 per cent of them were 
medium adopters. On the other hand, 87 per cent tenant farmers producing Boro rice were low adopters and 13 
per cent of them were medium adopters. The study also revealed that because of poor resource base the tenants 
were unable to invest on modern farm inputs. 
 

Key words: Adoption, modern technology, owner and tenant farmers 
 

INTRODUCTION 

Land tenure refers to the possession of right to the use of land. People hold varying kinds of rights in the use of land 
and are said to belong in different tenure classes (Bishop and Toussaint, 1958). In other words, tenure system 
implies the interrelationship among (i) landlord, (ii) tenant and (iii) government. There are many different types of 
tenure arrangements in Bangladesh agricultural economy today. These arrangements influence the efficiency with 
which inputs are used. They also affect the degree of uncertainty encountered in the operation of a farm. Although 
innumerable classifications are possible, most tenure arrangements can be placed in one of the three main classes: a) 
Owner operators; b) Owner – cum – tenant operators; and c) Tenant operators (Zaman, 2004). 
  

Agricultural development in an agrarian economy largely depends on the existing nature of land-man relationship. 
Crop-sharing tenancy is one of the earliest forms of production organization in agriculture. It is still a matter of 
considerable importance in peasant agriculture in many countries. Although the technological break-through as such 
in Bangladesh agriculture is no longer a new phenomenon, yet it has got a significant relevance particularly for the 
regions which are still lagging behind in adopting modern technology in agriculture. A large number of researchers 
and economic analysts are concerned about knowing the potentialities created by new technology in the 
underdeveloped regions and their implications for agricultural development policies and programmes in meeting the 
socio-economic goals of these regions. New farm technology, the concept of which revolves around the increasing 
returns per unit of time, is the prime mover for any agricultural transformation. The important new farm 
technologies are HYV seeds, fertilizer, irrigation, pesticide, tractor power, etc (GOB, 2002). 
The new agricultural technology is believed to have generated more income to the cultivators. But the increase in 
income is distributed among the various categories of farms at various levels of technology adoption is a matter of 
socio-economic significance. Several available studies on technology adoption have separately addressed either 
factors affecting the adoption or its impact on farm economy. Thus the present study is an attempt to examine the 
potentialities created by new technology in a less developed region of Bangladesh and its implications for rapid 
development in the region. The specific objectives of the study were i) to identify some major socioeconomic 
characteristics of owner farmers and tenant farmers and ii) to explore the extent of modern technology adoption on 
the two categories of farms. 
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METHODOLOGY 

Two villages namely Basudebpur and Rajapur under Chirirbandar Upazila of Dinajpur district were purposively 
selected for present study. The survey schedule was designed in accordance with the objectives of the research. 
About 60 sample farms (30 owner farms and 30 tenant farms) were selected for the present study. Purposive random 
sampling technique was followed. Data were collected during the period from December 2000 to November 2001. 
An attempt was made to examine the degree of adequacy of modern inputs by the selected tenure classes of farmers, 
i.e.; how adequately the modern inputs were applied. Modern inputs included in the present study were chemical 
fertilizers, pesticides and irrigation. 
The degrees of adequacy for chemical fertilizers, pesticides and irrigation were measured as follows: Degree of 
adequacy = Applied doze per hectare/Recommended doze per hectare *100 
In order to fulfill the objective of the study, the technology adoption index for individual farmers was developed by 
following formula employed by Chandra and Singh (1992): 
 
 

∑
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Where, I = 1, 2, 3 ...n;     n = total number of farmers,                          
             J = 1, 2, 3 ...m;    m = total number of crops. 
 Ali = technology adoption index for ith farmer (%) 

AHji = area under HYV of jth crop of ith farmer (ha) 
CAji = gross cropped area (HYV+Local) of jth crop of ith farmer (ha) 
FAji = amount of chemical fertilizer applied per unit of area in the cultivation of HYV of jth crop 
FRj = amount of chemical fertilizer recommended per unit of area in the cultivation of HYV of jth crop  
IAji= number of irrigation applied to jth crop of ith farmer 
IRj= number of irrigation recommended for jth crop of ith farmer (ha) 
PAji= amount of pesticides applied to jth crop of ith farmer (ha) 
PAji= amount of pesticides recommended to jth crop of ith farmer (ha) 

 
This section attempts to examine the degrees of adequacy of modern inputs by the selected tenure classes of farmers 
i.e., how adequately the modern inputs were applied. Modern inputs included in the present study were chemical 
fertilizers, pesticides and irrigation. The degrees of adequacy for chemical fertilizers, pesticides and irrigation were 
measured as follows:  
 
Degree of adequacy =  
 
 
It may be noted, however, that data on recommended doses were obtained from “Some Appropriate Technologies of 
rice Cultivation” a book published by BRRI (1999). The adoption index (AI) may vary from 0 to 100 per cent. On 
the basis of adoption index, all the 60 sample farmers were classified into three categories, viz., low adopter (0 to 19 
per cent AI), Medium adopter (20 to 39 per cent AI) and high adopter (above 40 per cent AI).  
 

RESULTS AND DISCUSSION 

Socioeconomic Characteristics of the Sample Farmers 
Data presented in Table 1 indicates that an overwhelming majority (90%) of the respondents belong to age between 
30-50 years. More than half (53%) of them belong to the group under illiterate to can sign only. It was found that 
there were no major difference in the age of owner and tenant farmers. 
Table1 shows that in case of owner farmers 73 percent farmers were engaged in agriculture, 27 percent in non-
agriculture as their main occupation. In the case of tenant farmers, 77 percent farmers were engaged in agriculture 
and 23 percent in others. It is found that there were no major difference in the occupational status of owner and 
tenant farmers.  
Table 1 shows detailed land ownership pattern of owner and tenant farmers. The total cultivated land for owner and 
tenant farmers in the small sizes were 0.49 and 0.47 hectares. In the large farm size, the total cultivated land for only 
owner farms was 5.36 hectares.  

100x
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It shows that the average annual incomes of owner and tenant farmers were Tk. 53703.67 and Tk. 29500.00 
respectively. This is evident from Table 1 that owner operators and tenant operators obtained the highest percentage 
of income from crop production and owner farmers were much better off than tenant farmers in terms of income.  
This study attempted to explore how tenancy practices tend to affect the adoption of modern technology. In the 
study area both owner and tenants were found to use HYV seeds, fertilizer, irrigation facilities and power tiller 
mainly. No such case of using thresher and sprayer were known. Only a few farmers were known to use pesticide or 
sprayer. It is expected that tenancy has an important influence on adoption of modern farm technology. The study 
was likely to reveal that because of poor resource base the tenants would invest modern farm inputs. 
 

Table 1 Percentage distribution of socioeconomic features of the HYV Boro rice growers 

Description Owner farmers Tenant farmers All farmers 
Farm size of the farmers 

Small (less than 1 ha) 
Medium (1.21-3.03 ha) 
Large (above 3.03 ha) 

 Age group of the farmers 
Less than 30 years  
30-40 years 
41-50 years 
51 years and above 

Education level of farmers 
Illiterate 
Ability to sign 
Primary 
Secondary 
Above secondary 

 Occupational status of the farmers 
Agriculture 
Non-agriculture 

Land ownership pattern (in hectare) 
Small 
Medium 
Large 

Modern farm inputs use                                                      
(% of farmers used) 

HYV seeds 
Power tiller 
STW 
Pesticide 
Fertilizer 
Thresher 
Sprayer 

Annual incomes of farm households(Tk./year) 
Crop and vegetables production 
 
Others 

50 
30 
30 
40 
 
3 

43 
47 
7 
 

20 
33 
40 
07 
- 
 

73 
27 
 

0.49 
1.42 
5.36 

            
             93 

93 
67 
83 
73 
6.7 
6.7 

 
 

33950.00 
(63.22) 

19751.34 
(36.78) 

50 
93 
7 
- 
 

60 
27 
13 
- 
 

27 
20 
50 
3 
- 
 

77 
23 
 

4.72 
1.42 

- 
 

90 
93 
60 
67 
93 
3.3 
6.7 

 
 

21000 
(71.20) 
8500 

(28.80) 

100 
37 
18 
20 
 

1.60 
51.70 
36.70 

10 
 

23.5 
26.5 
45 
5 
- 
 

75 
25 
 
 
 
 
 
 
 

Source: Zaman, 2004 

 
Extent of adoption of modern technology 

This section attempted to examine the degrees of adequacy of modern inputs by the selected tenure classes of 
farmers i.e., how adequately the modern inputs were applied. The degrees of adequacy of different modern inputs in 
owner and tenant farms are shown in Table 2. It was observed that, the degree of adequacy of chemical fertilizers 
and power tiller (mechanical power) was higher in owner farmers than tenant farms. The use of Urea was higher in 
tenant farms than in owner farms. The degrees of adequacy of TSP, MP, Zinc and Gypsum were higher in owner 
farms than in tenant farms. The adequacy of irrigation was higher in tenant farms than in owner farms. It also shows 
that the adoption rate of pesticides was higher in owner farms than in tenant farms.  
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Table 2. Degree of adequacy in the use of modern inputs in HYV Boro growing owner and tenant farms  
 

Modern inputs Owner farmers (%) Tenant farmers (%) 

Chemical fertilizers: Urea 104.18 112.71 
TSP 90.47 88.31 
MP 59.22 56.24 
Gypsum 48.06 21.11 
Zinc 45.93 28.82 
Irrigation 106.12 109.11 
Pesticides 71.31 69.62 
Power tiller 80.00 70.00 

Source: Zaman, 2004 
 

Degree of adequacy of the use of single input provides a partial view of the adoption situation. Because in the case 
of one input, for example, the degree of adequacy may be high but in the case of another input it may be low. Thus it 
fails to delineate an overall or average picture of the extent of adoption a composite view of the adoption of modern 
technology on HYV Boro rice growing farms would be more reliable. Level of modern farm inputs use under owner 
and tenant farms is shown in Table 3 and the percent distribution of farms according to the level of technology 
adoption is given in Table 4. It is evident from Table 3 that 100% area of both types of farmers is under HYV. The 
expenditures on fertilizer, pesticides and power tiller were higher in owner farms than in tenant farms. But irrigation 
is exceptional, i.e; the tenant farmers expend more money for irrigation than owner farmers. 
 

Table 3. Level of modern farm inputs use under owner and tenant farms  

Items Owner farmer Tenant farmers 

1.Area under HYV(%) of GCA) 100 100 

2. Expenditure on fertilizer (Tk./ha) 3814.95 3750.78 

3. Expenditure on irrigation (Tk./ha) 3820.16 3927.85 

4. Expenditure on pesticides (Tk./ha) 499.16 487.32 

5. Expenditure on power tiller (Tk./ha) 2489.85 2472.87 
Note: GCA = Gross cropped area  
Source: Zaman, 2004 
 

It is evident from Table 4 that majority of the sample farms belonged to low and medium technology adoption 
classes. When the extent of adoption and distribution of different categories of farmers under various levels of 
adoption were examined, it was observed that for Boro rice production a major portion (67 per cent) of owner 
farmers of the study area were low adopters and 33 per cent of them were medium adopters. On the other hand, 87 
per cent tenant farmers producing Boro rice were low adopters and 13 per cent of them were medium adopters. 
Finally, the study also revealed that there were no high adopter groups. It revealed that the adoption of technology 
had not made an appreciable headway. It was also examined that the adoption of modern technology was higher in 
owner farms than in tenant farms. Lack of capital and land were the two major reasons which made the farmers 
unable to apply recommended doses of inputs. Thus the findings were-- the existing “fifty-fifty” crop sharing 
arrangement does not discourage farmers to adopt improved farm technology.  
Table 4.Per cent distribution of farms according to the level of technology adoption  

Items  Owner farmer Tenant farmers 

Low adopter  20 (67) 26 (87) 
Medium adopter 10 (33) 4 (13) 
High adopter  - - 
Total  30 (100) 30 (100) 

Source: Zaman, 2004 
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As concluding remarks it may be mentioned that in Bangladesh the predominant tenancy arrangement is 
sharecropping; under which the gross output is shared equally between tenant and land owner, while most of the 
cultivation cost is borne by the tenants. It can be argued that under these circumstances, the tenants would be 
discouraged from adopting the new technology because they would have to bear the large incremental cost of 
labour, fertilizer, irrigation, while the incremental output would be shared equally between tenant and land owner. 
Due to the reasons mentioned above, the data did not fit the model perfectly; and there was no high adopter class 
either in owner or tenant farms. Besides, the inclusion of only one crop might have generated this low adoption 
index. Further, the farmers under review belong to low adoption area. Tenants’ farmers also have lower income and 
they possess a low resource base. Hence the level of technology adoption is likely to be lower for the tenant farmers. 
From the findings of this research, it may be argued that tenant farmers were initially lagging behind in technology 
adoption.  
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ABSTRACT 

Yeasmin, R., Hasan, M. R., Rabbani, M. G. and Khanam, F. 2007. Comparative Study on BRAC and non-BRAC Homestead Enterprises 
with Respect of Income Generation in an Area of Bangladesh. Int. J. Sustain. Crop Prod. 2(2): 26-32 
 

The study was designed to identify the range of homestead enterprises practiced by the BRAC 
and non-BRAC programme households as well as to investigate the income and employment generation 
pattern of the BRAC and non-BRAC programme households and social status of women in decision 
making process. Thirty BRAC and thirty non-BRAC programme households were selected conveniently 
from Sadar Upazila of Rangpur district of Bangladesh. The findings revealed that, incomes of households 
from sale of vegetables, fruits, poultry, dairy and fish product and agricultural employment were 
substantially higher for BRAC than that of the non-BRAC member households. Total man-days of 
employment were higher for the BRAC than that of non-BRAC programme households. The participation 
of women in social and other self-development activities were considerably higher in the BRAC 
programme households. The women of BRAC programmes were better placed in respect of social 
awareness, freedom of attitude, financial freedom and in exercising the right of decision making in all 
activities compared to their counterparts with the non-BRAC programmes. The results of the multiple 
regression analysis model revealed that the key variables included in the model were individually or jointly 
responsible for variation in annual income of the BRAC and non-BRAC programme households. The 
measure of the overall fit of the estimated regression analysis was statistically significant at 1% level, i.e., 
inclusion of the variables were individually or jointly responsible for the variation of farm household 
income.  

Key words: Homestead, income generation, women’s participation 
 

INTRODUCTION 
BRAC a non-government organization set up in 1972. BRAC initially provided relief and rehabilitation 
assistance to Refugees returning from India after the war of liberation. Later, BRAC turned its focus on the long-
term issue of poverty alleviation and empowerment of the poor in rural areas of the country. At present, BRAC 
promotes income generation for the poor, mostly landless rural people through micro credit and programmes on 
healthcare, literacy, education and training (Hasan, 2005).  
 

Homestead is an area of land in which the households has its own dwelling unit. Homestead land has been 
defined in different ways, According to Ninaz (1986) homestead refers to home and adjoining land occupied by 
a family for the purposes like small scale agriculture production, home up keeping, health sanitation and 
nutrition. Homestead agriculture includes backyard gardening livestock rearing, poultry raising, fish culture, 
home forestry and alike activities. Homestead agriculture is fact in a subsystem of family system, which is 
complicated interwoven mesh of soils, plants, animals implements, workers, other inputs and the environment, 
all manipulated by a person called farmer, who given his preference and aspirations, attempts to produce outputs 
from the inputs and technology available to him (IARC, 1978). Homestead might be treated as the centre of 
agriculture activities. Homestead area per household was 0.07 acre in Bangladesh. Total household number and 
non-form household number were 17828187 and 6029945 respectively (BBS-2004). Farming activities are 
generally concentrated for the production of crops, livestock and poultry, culture fisheries and agro-forestry. 
Except for crop, most other activities are done around the homestead. In the agrarian and largely subsistence 
economy of Bangladesh livestock, vegetables, fruits and fish play a crucial role to supply nutrition’s food and to 
generate income and employment.   
 

A good number of vegetables are grown in Bangladesh throughout the year. Families having even small amount 
of land, plant multipurpose trees such as mango, jackfruit, and blackberry, which besides giving fruits serve the 
purpose of fuel and wood. From the economic point of view the importance of poultry is very significant. 
Poultry meat alone contributes 37 percent of the total animal protein supply in Bangladesh (Ahmed and Haque, 
1990). Within agriculture sector, fisheries play a very important role in the socio cultural and economic life of 
Bangladesh. Bangladesh is a small densely populated country. Due to limited cultivable area, there is little scope 
for bringing more land under cultivation. According to Abdullah (1986) the substantial area occupied by the 
rural households as homestead areas can be used to grow vegetables, to rear livestock and poultry, to culture 
pond fish, etc., which can significantly contribute  to our economy. Keeping these views the present study has 
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undertaken to identify the range of homestead enterprises and the income generation pattern and the status of 
women in decision making process on household affairs of the BRAC and non-BRAC programme households. 
 
MATERIALS AND METHODS 
Sadar Upazila of Rangpur District of Bangladesh was selected purposively on the basis of concentration of 
BRAC programmes and non-programmes households. For the present study, convenient sampling procedure 
was followed. Thirty BRAC programme households and 30 non-BRAC programme households were selected 
and finally data were collected through direct interview method. Tabular analyses were used mainly based on 
average, percentages, etc., to calculate gross margins, net returns, etc. Multiple regression analysis was also used 
to determine the effects on the variation of annual income of the key variables which are likely to have impact 
on the variation of annual income. The multiple regression analysis models were as follows: 

 

Y=f (Xi, D) 

The explicit formulation of the function was 

Y= f (X1, X2, X3, X4, X5, X6, D) 

Which in its linear form was specific as- 

Y = a + b1X1 + B2X2 + B3X3 + B4X4 + B5X5 + B6X6 +D 

Where, 

   Y = Total annual income per households (Taka) 

   X1 = Age of the respondent (year) 

   X2 = Educational status of the respondent (years of schooling) 

   X3 = Family size of the households (persons per family) 

   X4 = Total land holding per household (acres) 

   X 5 = Proportion of female members in the households. 

   X6 = Total number of enterprises. 

D = Dummy for programme effect (D= 1 for household BRAC programme and D=0 for otherwise) 

   a = Intercept 

   b1, b2,-----------,b6 = Parameters to be estimated. 

 
RESULTS AND DISCUSSION 
 
Range of homestead enterprises: Cost and returns and gross margin were calculated for individual enterprises 
such as vegetables fruits, livestock, poultry and fish.  

The selected vegetables were cucumber, red amaranth, sweet gourd, cowpea, gourd, potato, bean, tomato, 
puishak. Total variable costs of the enterprise of BRAC programme household was Tk. 2019.51 and Tk. 
1715.56 for non-BRAC households respectively. Total gross return all these vegetables per household per year 
of BRAC programme households was Tk. 4438.35 and Tk. 3050.68 for non-BRAC programme households 
respectively. The gross margin of BRAC programme household was Tk. 2418.84 and Tk. 1335.53 for non-
BRAC programme households respectively. The contribution of women in production of different types of 
vegetables such as cucumber, red amaranth, sweet gourd, cowpea, bottle gourd, potato, bean, tomato, puishak 
were 58.15%, 65%, 80%, 57%, 68.67%, 50%, 75%, 55% and 68.66% respectively for BRAC programme 
households and 40%, 57%, 50%, 57%, 62.86%, 30%, 50%, 35% and 58.33% respectively for non-BRAC 
programme households (Table-1). 
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Table 1 Gross returns, total variable costs and gross margin from vegetables production by the BRAC and non-
BRAC programme households. 

BRAC program households. Non-BRAC program households. 
Name of 

vegetables 
Gross 
return 
(Tk) 

Variable 
cost (Tk) 

Gross 
margin 

(Tk) 

Contribution of 
women for 

production (%) 

Gross 
return 
(Tk) 

Variable 
cost (Tk) 

Gross 
margin 

(Tk) 

Contribution of 
women for 

production (%) 
Cucumber 625.18 310.18 315.00 58.15 443.00 277.41 166.00 40 
Red amaranth 283.96 83.78 200.18 65 182.14 67.32 114.82 57 
Sweet gourd 638.00 269.13 368.87 80 431.85 235.70 195.15 50 
Cow pea 440.67 155.00 285.67 57 407.22 150.00 257.22 57 
Battle gourd 565.33 288.00 277.33 68.67 353.57 221.00 132.57 62.86 
Potato 635.20 351.66 283.64 50 461.25 285.58 176.67 30 
Bean 386.00 107.64 278.36 75 182.32 87.18 95.14 50 
Tomato 586.35 314.42 271.92 55 400.00 292.50 107.50 35 
Puishak 277.66 139.80 137.86 68.66 189.33 98.87 90.46 58.33 
All 4438.35 2019.61 2418.84 - 3050.68 1715.56 1335.53 - 
Source: Yeasmin, 2002 
 

The homestead fruits in the study area were mango, jackfruit, banana, betel nut, coconut and guava. The total 
variable cost, total gross return and total gross margins for all fruits were Tk. 1282.90, Tk. 7789.43 and Tk. 
6506.49 respectively for BRAC programme households and Tk. 962.38, Tk. 6675.12 and Tk. 5650.07 
respectively for non-BRAC households. The contribution of women programme households in production of 
fruits such as mango, jackfruit, banana, betel nut, coconut and guava were 32.66%, 38.33%, 37%, 39%, 40% 
and 33.50% respectively and for non-BRAC programme households were 29%, 33.10%, 30%, 30%, 36% and 
32.29% respectively (Table-2). 
 

Table 2 Gross returns, total variable costs and gross margin from fruit production by the BRAC and non-BRAC 
programme households. 

BRAC program households. Non-BRAC program households. 

Name of fruits Gross 
return 
(Tk) 

Variable 
cost (Tk) 

Gross 
margin 

(Tk) 

Contribution of 
women for 

production (%) 

Gross 
return 
(Tk) 

Variable 
cost (Tk) 

Gross 
margin 

(Tk) 

Contribution of 
women for 

production (%) 
Mango 1544.99 297.50 1247.49 32.66 1569.23 217.43 1351.80 29 
Jackfruit 1471.67 172.89 1298.74 38.33 1200.00 141.40 1059.00 33.40 
Banana 1321.19 314.23 1006.96 37 1188.34 287.91 900.43 36 
Betel nut 1703.93 227.50 1476.43 39 1217.00 107.32 1046.68 30 
Coconut 1249.64 164.62 1085.02 40 1115.55 115.48 1000.00 30 
Guava 498.01 106.16 391.85 33.50 385.00 92.84 292.16 32.29 
All 7789.43 1282.90 6506.49 - 6675.12 962.38 5650.07 - 
Source: Yeasmin, 2000 

Average annual cost for poultry raising under BRAC and non-BRAC program households were Tk. 2777.50 and 
Tk. 2157.23 respectively to BRAC and non-BRAC program households. In poultry raising return from eggs was 
the main income both for the BRAC and non-BRAC program households. The total value of eggs was Tk. 
2934.00 and Tk. 1779.48 for BRAC and non-BRAC program households respectively. Annual returns from by 
product were Tk. 282.98 and Tk. 166.79 respectively for BRAC and non-BRAC program households. The 
values of the net change in inventory were Tk. 920.64 and Tk. 660.00 respectively for BRAC and non-BRAC 
program households. The total gross return of BRAC and non-BRAC program households was Tk. 4137.62 on 
the contrary total gross return of non-BRAC program households was Tk. 2606.27 which was lower than that of 
BRAC program households (Table-3). The gross margins per households were Tk. 1360.12 and Tk. 449.04 

Comparative Study on BRAC and non-BRAC Homestead Enterprises with Respect of Income Generation in an Area of Bangladesh



Int. J. Sustain. Crop Prod. 2(2): May 2007 29

respectively for BRAC and non-BRAC program households (Table-3). Total variable costs of the poultry 
enterprise were Tk. 13288.88 and Tk. 9007.95 for the BRAC and non-BRAC program households. Result shows 
that the performance of BRAC program households was better than that of non-BRAC program households 
because the BRAC program households were able to supply required feed, proper housing and veterinary 
facilities. 
 

Table 3 Gross return, total variable cost and gross margin from poultry enterprise of BRAC programme and 
non-BRAC programme households. 

BRAC programme households. Non-BRAC programme households. 
Items 

Return (Tk) 

Egg 2934 1779.48 
By product 282.98 166.79 
Net Change in inventory 920.64 660 
Gross return 4137.62 2606.27 
Variable cost (Tk) 
Feed 1050 700 
Labour 1350 1120 
Veterinary enterprises 145 129.65 
Cage 232.50 207.58 
Total 2777.50 2157.23 
Gross margin (Tk.) 1360.12 449.04 
Total 13288.88 9007.95 

Source: Yeasmin, 2000 

Total gross return of BRAC program households was Tk. 31467.10. Total gross return of non-BRAC program 
households was Tk. 16690.50, which was lower than that of BRAC program households. The gross margin per 
household per year was Tk. 18178.22 and Tk. 7682.55 respectively for BRAC and non-BRAC program 
households. The gross margin was much higher than that of non-BRAC program households. The better 
program of the BRAC program households in dairy raising may be attributed to their better management in 
raising dairy animals (Table 4). 
 

Table 4 Gross return, total variable cost and gross margin from dairy enterprise of BRAC programme and non-
BRAC programme households. 

BRAC programme households. Non-BRAC programme households. 
Items 

Gross Return (Tk) 

Milk 14554.63 7200 
By product 2404.28 925.50 
Net change in inventory 14508.019 8565 
Total 31467.10 16690.50 
Total variable cost (Tk.) 
Feed and Fodder 7857.46 4550.40 
Labour 4722.12 4030.75 
Veterinary enterprises 438 301.50 
Housing cost 271.30 125.30 
Gross margin (Tk.) 18178.22 7682.55 

Source: Yeasmin, 2000 
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The total variable cost of fish production for BRAC program household (Tk. 7838.86) was higher compared to 
that of non-BRAC program (Tk. 7007.68) households. The gross return per family per year was Tk. 15797.92 
and Tk. 11190.05 respectively for BRAC and non-BRAC program households. The gross margin per family per 
year of BRAC members was Tk. 7959.06 for the non-BRAC member’s gross margin was Tk. 4182.37, which 
was lower than that of BRAC program households (Table 5). 
 

Table 5 Gross return, total variable cost and gross margin of fish cultivation of BRAC programme and non-
BRAC programme households. 

BRAC program households. Non-BRAC program households. 
Items 

Gross Return (Tk) 

i) Opening stock 798.80 743.39 
ii) Sold 8398.30 6684.24 
iii) Consumed 2469.25 1845.05 
iv) Others 1799.07 1047.52 
v) Closing stock 3930.10 2356.63 

Gross return (ii+iii+iv+v-i) 15797.92 11190.05 
Total variable cost (Tk.) 
Fingerlings 763.00 527.54 
Manure 74.30 72.23 
Lime 124.00 126.53 
Fertilizer 420.00 267.71 
Feed 180.00 197.18 
Labour 6081.22 5639.53 
Treatment 123.84 107.92 
Other 72.50 69.04 
Total variable cost (Tk) 7838.86 7007.68 
Gross margin (Tk.) 7959.06 4182.37 

Source: Yeasmin, 2000 

 
Functional analysis: An attempt has been made to examine the quantitative relationship between household’s 
income and selected socioeconomic attributes of the sample households. After a series of trial regression runs, 
the linear form was considered acceptable in terms of expected signs and magnitudes of the coefficients, R2 and 
F-values. The parameter estimates obtained from the linear regression were selected for interpretation.  
It is evident from Table 6 that many of the coefficients of the regression function did not have expected signs 
and magnitudes. As is expected, age of the respondent had negative impact on the level of income although the 
coefficient was not statistically significant. Respondents’ year of schooling had positive impact on the level of 
income but was not statistically significant. It might be due to the case that practical training rather than formal 
schooling was more important determinant of household’s income. 
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Table 6 Estimated values of coefficient and related statistics of the linear regression model of BRAC and non-
BRAC programme households. 

Variables/Parameters Coefficient t-value 

a (Intercept) 26500.55 2.73 
X1 (Age of the respondent) - 218.34 - 1.22 
X2 (Educational status of the respondent) 186.05 0.47 
X3 (Family size of the households) 2042.59 1.36 
X4 (Total land holding per households) 4318.02 2.45* 

X5 (Proportion of female members in the households) - 8289.15 - 1.15 
X6 (Total number of enterprise) 2015.19 2.12* 

D (Dummy variable) 8573.30 3.36** 

R2 0.53 - 
Adjusted R2 0.46 - 
F 8.24 ** - 

Source: Yeasmin, 2000 
** Significant at 1 percent level, * significant at 5 percent level. 
 

The coefficient of family size was 2042.59, which implied that holding all other variable constant one unit 
increase in family size led to an increase in income by Tk. 2042.59. However, the coefficient was not 
significant. It is observed from the regression model that the coefficient of land holding was positive and Tk. 
4318.02, indicating that one acre increase of land holding, keeping other factors constant, would result in an 
increase in household income by Tk. 4318.02. The coefficient was also statistically significant at 5 percent level. 
The proportion of women in households had negative impact on the level of income, although the coefficient 
was not statistically significant. The coefficient of number of enterprises was 2015.19, which was significant at 
5 percent level. This value implied that holding all other variables constant, introduction of an additional 
enterprise in the households would lead to an increase in income by Tk. 2015.19. Thus an increase in the 
number of enterprises may be contributing modestly to the income of the sample households. The most striking 
impact on the level of household income was of the dummy variable. The coefficient of the dummy for 
programme effect was 8573.30 implying that other things remaining same members of BRAC programme 
households earned on an average Tk. 8573.30 more per annum than those of non-BRAC programme 
households. The coefficient was also statistically significant at 1 percent level, indicating that the estimate could 
be taken with a great deal of confidence.  

The value of the coefficient of determination R2 was 0.53, which implied that about 53 percent variation in the 
income was explained by the set of explanatory variable included in the model. The value of adjusted R2 was 
0.46 indicated that after taking into account the degrees of freedom, those seven explanatory variables included 
in the model still explained about 46 percent of the variation in the dependent variable i.e., income of sample 
households. The measures of the overall fit of the estimated regression F-value was significant 1 percent level, 
implying that inclusion of the variables for explaining the variable of farm household’s income was reasonably 
accurate 

 

Status of women in decision making process: The highest participation of women in decision making were 
observed in the case of rearing livestock and poultry, caring children and homestead gardening in which 
exclusive women participation was observed in the case of 66.66%, 80% and 70% households respectively for 
BRAC programme households. For non-BRAC households highest exclusive women participation was observed 
for caring children in 60% households partial participation of women in decisions with respect education of sons 
and daughters, marriage of sons and daughters and family planning was substantially higher for BRAC than for 
non-BRAC programme households. While no women were involved in the decision making with respect to crop 
production of non-BRAC programme households, in 50 percent cases decisions with respect to crop production 
was taken by men in consultation with women in BRAC programme households (Table 7). 
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Table 7 Women’s role in household decision making process for BRAC and non-BRAC programme 
households. 

BRAC program households. Non-BRAC program households. Decision making with respect 
to Female alone Male alone Both Female alone Male alone Both 

Crop Production 10 (33.33) 15 (50) 5 (16.67) - 30 (100) - 
Labor use 5 (16.67) 15 (50) 10 (33.33) - 21 (70) 9 (30) 
Homestead gardening 21 (70) - 9 (30) 10 (33.33) 9 (30) 11 (36.67)
Building and repairing house - 18 (60) 12 (40) - 22 (73.33) 8 (26.67) 
Marketing agricultural 
products 5 (16.67) 16 (53.33) 9 (30) - 23 (76.67) 7 (23.33) 

Rearing livestock and poultry 20 (66.66) 5 (16.67) 5 (16.67) 8 (26.40) 16 (53.33) 6 (20) 
Caring children 24 (80) - 6 (20) 18 (60) 4 (13.33) 8 (26.67) 
Education of sons and 
daughters 10 (33.33) 9 (30.10) 11 (36.67) 5 (16.67) 17 (26.66) 8 (26.67) 

Marriage of sons and 
daughters 3 (10) 9 (30) 18 (60) - 20 (66.67) 10 (33.33)

Family planning 5 (16.67) 10 (33.33) 15 (50) - 18 (60) 12 (40) 
Other business 6 (20) 16 (53.33) 8 (26.67) 5 (16.67) 15 (30) 10 (33.33)

Source: Yeasmin, 2000 

Note: Figures within parenthesis indicate percentage 

Bangladesh is predominantly a rural economy. The landless and marginal farmers have very limited resources to 
invest for further production. Due to continuous increase of population, demand for food is increasing. 
Continuous increasing pressure on land for the production of cereals, scope of producing vegetables, fruits, 
livestock, poultry and fish is being reduced. Under the present socioeconomic condition, a homestead is just 
more than a dwelling unit. The additional spaces available in the homestead offer a wide scope of producing a 
variety of products. So, homestead enterprises play a vital role in providing nutrition, extra income and 
employment as well as poverty reduction. The findings of the present study suggest that adoption of 
comprehensive approach of socioeconomic development through participation of households in BRAC 
programme led to increase income higher level of employment and increased participation of women in 
decisions making process. Thus it was helping the rural poor women to lift themselves above the poverty line. In 
fact, the BRAC programme made a positive contribution to poverty alleviation in the study area. 
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