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Abstract  

Performance of potato seed tubers of first, second, third, fourth, and fifth 
generations were evaluated against PVY and PLRV. Potato plants grown from 
first generation seed tubers were free from PVY infection. Incidence of the virus 
was the minimal at second generation, which increased afterwards steadily by 
third, fourth, and fifth generations. Incidence of PLRV was minimal at first 
generation. It increased gradually with the advancement of generation seed 
tubers showing the highest incidence at fifth generation. The highest plant 
growth and tuber yield were recorded at second generation, which was followed 
by third, fourth, and fifth generations. The highest reduction in plant height, 
tuber number, and tuber yield were recorded in 5th generation due to infection of 
PVY and PLRV.  
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Introduction  

The gradual decomposition of genetic potential is referred to degeneration, which 
is a world wide problem of maintaining stability of potato yield. The 
degeneration of potato is appeared to be either due to physiological causes or due 
to infection of tuber-borne viruses, especially PVY awl PLRV (Chandla et al., 
2001). Physiological degeneration can be recovered through proper crop 
management, but degeneration due to virus can hardly be overcome. Thus the 
degeneration problem of potato seed tubers due to PVY and PLRV is considered 
to be the most severe constraint to potato cultivation. It is the most tenacious 
problem of potato seed tubers resulting spontaneous yield deterioration of the 
crop (Singh et al., 1982). PVY and PLRV have also been reported to be highly 
prevalent in Bangladesh as reported by Rashid et al (1986). The possibility to 
ensure the high yield of potato remains to a great extent with management of 
these two viruses. 

It has been recognized that the poor yield of potato is attributed to the use of 
virus infected seed potato, especially seed potato having infection with PVY and 
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PLRV (Sawicka, 1994; Khurana et al, 1998). The sccd potato infected with PVY 
and PLRV seems to be degenerated following the successive generation (Hussain 
et al., 1972; Tien et al., 1982; Bari et al., 1998). This is also an acute problem of 
seed potato production in Bangladesh (Klian et al., 1991). So, it is highly 
important to evaluate the denegation behaviour of potato due to infection of PVY 
and PLRV.  

Under the above circumstances, the present experiment was conducted to 
study the performance of five generations of seed potato against PVY and PLRV 
and their effect on plant growth and yield potential.  

Materials and Method  

Seed tubers of Diamant, a commonly cultivated potato variety in Bangladesh, 
representing five different generations, namely 1st, 2nd, 3rd, 4th, and 5th generations 
were used in the experiment. The experiment was conducted in two consecutive 
crop seasons of 2004-’05 and 2005-’06 at the experimental field of Bangabandhu 
Sheikh Mujibur Rahman Agricultural University (BSMRAU), Salna, Gazipur, in 
2004-05 1st,  2nd, 3rd, 4th, and 5th generations seed potato were planted. The seed 
potato obtained from 2004-’05 was planted in the subsequent year of 2005-’06, 
where advancement occurred in each of the generations.  

Fertilizers were applied at 350-250-270-120-120-106 kg/ha of urea, TSP, 
MP, gypsum, magnesium sulphate, zinc sulphate, and borax, respectively, as 
recommended for the country (Anon. 2004). One half of urea and full dose of all 
other fertilizers were applied at the time of planting. Other half of urea was 
applied as side dressing after 35 days of planting when first earthling up was 
done. During land preparation, cowdung was applied at 10 t/ha. The seeds were 
planted in the field on 22 November and the crop was harvested on 4 March. 
Dining both the crop seasons of 2004-05 and 2005-06, seed tubers were 
preserved in the cold storage. Whole tubers were planted maintaining 60 cm row 
to row and 25 cm seed to seed distances. The experiment was laid out following 
randomized complete block design (RCBD) with four replications. The unit plot 
size was 3m x 3m. Intercultural operations, such as irrigation, weeding, 
mulching, and earthling up were done as and when necessary. Fungicide, Ditbane 
M-45 was applied at 0.25% to protect the crop from fungal diseases. No 
insecticide was used in the field. Before haulm pulling virus infected plants were 
identified studying symptoms of the diseases and confirmed using indicator 
plants (Hill, 1984) and DAS-ELISA following the fundamental protocol outlined 
by Clark and Adams (1977) and modified by Akanda et al (1991). Symptoms 
appeared on infected plants were compared with standard symptoms of PVY and 
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PLRV (Hooker, l98l). Before harvest, haulm pulling was done and data on the 
incidence of PVY and PLRV, plant height, stem number, tuber number, and tuber 
yield per plant were recorded.  

Disease incidence and yield loss was calculated using the following formula:  
Disease incidence (%) = (Number of infected plants /Total plants) x 100 

Yield reduction (%) = (A-B)/A x 100, where A = Yield of healthy plant, B = 
Yield of diseased plant.  

Data were analysed using Duncan Multiple Range Test.  

Results and Discussion  

Incidence of PVY and PLRV  

Incidence of PVY and PLRV were identified based on characteristic symptoms 
of the viruses appeared on plants. At advanced stage of disease development, 
severity of PVY and PLRV infection and their mixed infection varied with 
generations of potato seed tubers. The incidence of PVY was not observed in first 
generation. The PVY was first appeared in 2nd generation and its incidence 
increased gradually with the increase of crop generations. Disease incidence 
ranged 0.00 to 11.14% in different generations in crop season of 2004.05 (Fig. 1), 
whereas it varied 4.58%-l8.33% in crop season 2005-06 (Fig. 2). The highest 
incidence of PVY was observed in 5th generation and 6th generation in 2004-05 
and 2005-06, respectively. The percent infection of PLRV ranged 1.27%-7.65% 
in 2004-05 (Fig. 1) and 3.67%-13.33% in 2005-06 (Fig. 2). In both of the years, 
the incidence differed significantly (P=0.01) among different generations. Mixed 
infection of PVY and PLRV was found lower as compared to PVY and PLRV. 
Percentage of mixed infection ranged 0.00-5.l0% (Fig. 1) in cropping season 
2004-’05. There was no mixed infected plants in 1st generation. It first appeared 
in 2nd generation and differed significantly with rest of the generations. 
Statistically similar incidence of mixed infection was observed in 3rd, 4th and 5th 
generations. In cropping season 2005-06, mixed infection ranged 2.07 % to 7.08 
% (Fig. 2).  

Results of the present study are in agreement with the findings of Hossain et 
al. (1994), Bari et al (1998), Hossain (1999), Yardimic and Bostan (1999), Wolf 
and Horvath (2000); Amitava et al. (2001); Choneiri et al. (2004). 
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Fig. 1. Incidence of PVY, PLRV and mixed infection of both the viruses on five 

successive generations of potato grown in 2004-05 crop season. 
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Fig. 2. Incidence of PVY, PLRV and mixed infection of both the viruses on five 

successive generations of potato grown in 2005-06 crop season. 
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Plant height  

The plant height in all the generations of potato grown from healthy tubers was 
significantly higher as compared to plants grown from PVY or PLRV infected 
tubers. In case of PVY infected seed tubers of second to fifth generations 
significantly (P=0.05) shorter plants were produced as compared to those grown 
from tubers infected with PLRV in crop season 2004-05 The height of plants 
grown from tubers infected with both viruses decreased significantly with the 
progress of generations (Table 1). In case of healthy tubers, significantly longest 
plant was recorded in second generation, which was followed by third, fourth, 
and fifth generations. Significantly the lowest plant height was recorded in first 
generation.  

It was found that height was reduced in plants raised from PVY and PLRV 
infected tubers. The reduction in plant height due to seed infection with PVY was 
27.87%, 28.49%, 32.90%, and 35.12% in 2nd, 3rd, 4th, and 5th generations, 
respectively, as compared to healthy seed. The height reduction due to PLRV 
infection was 16.05%, 17.43%, 18.38%, 20.30%, and 22.68% in 1st, 2nd, 3rd, 4th, 
and 5th generation, respectively (Fig. 3).  

Results of the study show that in general, the plant height was drastically 
reduced due to seed tuber infection by either of the two viruses. However, the 
reduction was severe in case of PVY infection in all the five generations 
compared to PLRV infection. The lowest plant height recorded in first generation 
might be due to problem in adaptation of the plants grown from newly imported 
seed tubers.  

Table 1. Plant height of potato grown from different generations of healthy, PVY 
and PLRV infected tubers during 2004-05 crop season. 

Plant height (cm) 
Generation 

Healthy  PVY  PLRV  
1st  53.01d  -  44.50 g  
2nd  60.25 a  43.46 g  49.75 e  
3rd  57.46 b  41.09 h  46.90 f  
4th  55.26 c  37.081  44.04 g  
5th  54.19 c  35.16 j  41.90 h  

Means within the same colunm and row having a common letter(s) do not differ 
significantiy (P=0.05) by DMRT.  
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Fig. 3. Percentage of plant height reduction in different generations of potato due 
to infection of PVY and PLRV during 2004-05. 

In cropping season 2005-06, the trend in plant height was almost similar as 
observed during 2004-05 crop season. The plant height was maximal in the 
plants grown from healthy tubers compared to PVY and PLRV infected tubers. 
In case of plants grown from PVY and PLRV infected tubers, the highest plant 
height of 43.16 and 46.53, respectively, was observed in 2nd generation which 
was followed by 3rd, 4th, 5th, and 6th generations (Table 2). Plant height reduction 
was 27.14%, 27.94%, 35.06%, 46.79%, and 45.60% due to PVY infection and 
21.45%, 21.22%, 20.86%, 21.91%, and 20.61% due to PLRV infection in 2nd, 4th 
5th, and 6th generations, respectively, as compared to healthy plants (Fig. 4). It has 
been demonstrated that growth reduction and stunting are the two common 
features associated with the PVY and Pt RV infected potato plants (de Bokx and 
van der Want, 1987; Rashid et al. 1986). Similar results were observed in the 
present study.  

Number of tubers per hill  

During 2004-05 crop season, the higher number of healthy tubers was recorded 
in 2nd generation, which was followed by 3rd, 4th, 5th and 1st generations Tuber 
number recorded in 2nd, 3rd, and 4th generations was statistically similar but 
significantly higher as compared to 5th and 1st generations, where tuber number 
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was also statistically similar. However, in all generations, healthy seed tubers 
yielded significantly higher tuber number as compared to PVY or PLRV infected 
seed tubers (Table 3). In case of PVY infected seed tubers, the highest number of 
tubers was obtained from 2nd generation followed by that of 3rd and 4th 
generations and they differed significantly among themselves. In 4th and 5th 
generations, tuber number was statistically similar in case of PLRV infection, 
number of tubers per plants ranged 2.67-5.75 in 1st to 5th generations. The tuber 
number was maximal in 2nd generation, which was flowed by 3rd, 4th 5th and 1st 
generations (Table 3). 

Table 2. Plant height of potato grown from different generations of healthy, PVY 
and PLRV infected tubers during 2005-06 crop season. 

Plant height (cm) 
Generation 

Healthy PVY PLRV 

2nd  59.24 a  43.16 g  46.53 e  
3rd  58.33 a  42.03 gh  45.95 ef  
4th  56.53 b  36.71 i  44.74 f  
5th  54.32 c  28.9 j  42.42 g  
6th  51.29 d  27.9 j  40.72 h  

Means within the same column and row having a common letter(s) do not differ 
significantly (P=005) by DMRT.  
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Fig. 4. Percentage of plant height reduction in different generations of potato due 

to infection of PVY and PLRV during 2005-06.  
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Table 3. Number of tubers per hill in different generations grown from healthy, 
PVY, and PLRV infected tubers during 2004-05 crop season. 

Number of tubers per hill 
Generation 

Healthy PVY PLRV 

1st  8.07 b - 2.67 gh 
2nd  9.35 a 5.25 d 5.75 c 
3rd  9.13 a 4.23 e 4.13 c 
4th  8.99 a 3.00 fgh 3.41 f 
5th  8.38 b 2.58 h 3.10 fg 

Means within the same column and row having a common letter(s) do not differ 
significantly (P=0.05) by DMRT. 
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Fig. 5. Percent reduction of tuber number in different generations of potato due to 
infection of PVY and PLRV during 2004-05.  
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Table 4. Number of tubers per hill in different generations grown from healthy, 
PVY, and PLRV infected tubers during 2005-06 crop season.  

Number of tubers per hill 
Generation 

Healthy PVY PLRV 

2nd  9.66 a  5.31 f  5.75 e  
3rd  9.16 b  3.95 g  4.33 g  
4th  9.02 b  2.68 ij  3.44 h  
5th  8.35 c  2.44 ij  2.82 i  
6th  7.59 d  2.28 j  2.75 i  

Means within the same column and row having a common letter(s) do not differ 
significantly (P=0.05) by DMRT.  
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Fig. 6. Percent reduction of tuber number in different generations of potato due to 
infection of PVY and PLRV during 2005-06. 

The reduction in tuber number was 43.85%. 53.67%, 66.63%, and 69.21 %  
due to PVY infection in 2nd, 3rd, 4th and 5th generations, respectively, and 66.91% 
38.50%, 54.76%, 62.07%, and 63.01% in case of PLRV infected seed tubers in 
1st, 2nd, 3rd, 4th, 5th generations, respectively (Fig. 5).  

During 2005-06 crop season, healthy and PVY or PLRV infected tubers 
yielded maximum number of tubers in 2nd generation, followed by that in 3rd, 4th, 
5th, and 6th generations. The number of tubers per hill was significantly (P=0.05) 
higher in the plants grown from healthy tubers compared to PVY or PLRV 
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infected tubers in all generations (Table 4). Reduction over healthy seed in 
number of tuber was 45.03%, 56.88%, 70.29%, 70.78%, and 69.96% due to PVY 
infection and 40.48%. 52.73%. 61.86%. 66.23%, and 63.77% due to PLRV 
infected seed tubers in 2nd, 3rd, 4th, 5th, and 6th generations, respectively. In both 
the cases the reduction was significantly different in 2nd, 3rd, and 4th generations 
(Fig. 6).  

In general, the number of tuber, per/plant was reduced severely due to seed 
tuber Infection with PVY or PLRV. The reduction was more severe in case of 
PVY infection than that caused by PLRV. The reduction in production of potato 
tuber was reported to be common in PVY or PLRV infected plants. Levy and 
Marco (1982) reported the cellular changes in potato tuber due to virus infection, 
which ultimately affected the quality as well as quantity of seed potato 
production. This result is in agreement with the findings of Broadbent et al. 
(1962), de Bokx and van der Want (1987), Sanger et al, (1994) and other 
investigators (Anon., 1990)  

Yield of seed potato  

During 2004-05 potalo season, ‘when healthy seed rnbers were planted, yield 0f 
seed potato (g/plant) was maximal in 2nd generation, which was statistically 
similar to 3rd generation, but significantly higher as compared to other 
generations. Tuber yield in 1st and 5th generation was statistically similar but 
significantly lower compared to 4th generation (Table 5). The yield reduction was 
53.40%. 76.50% 84.60% and 85.50% due to PVY infection in 2nd, 4th, and 5th 
generations, respectively, and 62.50%, 50.50%, 62.20%, 68.70%, and 71.70% in 
case of PLRV infected seed tubers in 1st, 2nd, 3rd, 4th, and 5th generations, 
respectively (Fig. 7).  

During 2005-06. the maximum tuber yield (g/plant) was recorded in  
generation, which was followed by 3rd, 4th, 5th, and 6th generations, irrespective of 
healthy or virus infected seed tubers. In case of healthy seed, the difference in 
tuber yield in various generations were significant (P=0.05). When PVY or PIRV 
infected seed tubers were used, tuber yield in 2nd, 3rd, and 4th generations was 
significantly different. The yield in 5th and 6th generations was statistically similar 
(Table 6). Yield reduction was 69.70%, 79.50%, 87.07%, 84.54%, and 83.44% in 
case of PVY infection and 52.47%. 61.81%, 73.74%, and 79.73% due to PLRV 
infection in 2nd, 3rd, 4th, 5th, and 6th generation, respectively, compared to healthy 
plants (Fig. 8)  

Yield reduction was found to be a common phenomenon due to PVY and 
PLRV infection which has been studied by many investigators. However, some 
other factors like physiological degeneration may also be involved with the 
extent of yield reduction in potato. Among the two viruses, PVY was reported to 
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be more damaging compared to PLRV (Rohertson, 1978: Stnh and Khurana, 
1980: Gupta et al., 1985: Saizar. 1989: Hoa et al., 1991); Hossain and All, 1992; 
Hamm and Hane. 1999). The results of the present study followed the same trend 
as described by the authors mentioned carlicr. 

Table 5. Yield of seed potato grown from different generation of healthy, PVY, and 
PLRV infected tubers during 2004-05 crop season.  

Yield (g/plant) 
Generation 

Healthy PVY PLRV 

1st  388.20 c - 145.70 ef 
2nd  530.80 a 247.30 d 262.50 d 
3rd  490.70 a 115.40 fg 185.50 e 
4th  440.90 b 67.81 gh 13.800 ef 
5th  350.80 c 51.04 h 99.75 fgh 

Means within the same column and row having a common letter(s) do not differ 
significantly (P=0.05) by DMRT.  
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Fig. 7. Percentage of yield reduction in different generations of potato due to 
infection of PVY and PLRV during 2004-05. 
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Table 6. Yield of seed potato grown from different generation of healthy, PVY, and 
PLRV infected tubers during 2005-06 crop season.  

Yield (g/plant) 
Generation 

Healthy PVY PLRV 

2nd  516.80 a 156.50 h 245.60 f 
3rd  486.50 b 99.75 i 185.80 g 
4th  436.40 c 56.40 j 114.60 i 
5th  348.80 d 53.63 j 70.36 j 
6th  305.50 e 50.58 j 66.03 j 

Means within the same column and row having a common letter(s) do not differ 
significantly (P=0.05) by DMRT.  
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Fig. 8. Percentage of yield reduction in different generations of potato due to 
infection of PVY and PLRV during 2005-06. 

Results of the present investigation clearly show that 2nd generation seed 
tubers was the best in respect of growth, tuber yield, and yield contributing 
characters. Incidence of PVY arid PLRV was the lowest in this generation. First 
generation seed tubers did not perform well which is supported by the findings of 
Bari et al. (1998). Such low performance in 1st generation might be due to the 
fact that the newly imported seeds were physiologically too young or they were 
not well adapted with the new environment of Bangladesh in the first year. Alter 
acclimatization with the agro-climatic conditions of the country, the variety 
expressed their yield potential. The reduction in tuber yield after 2nd generation 
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seemed to be due to infection of PVY and PLRV. It was continued by the 
findings that the incidence PVY and PLRV increased, whereas tuber yield 
decreased with the progress of generations. Therefore, it indicated that in yield 
performance test of newly introduced potato varieties must be continued at least 
for two successive generations to record their actual yield potential, and 
usefulness of introduced varieties decreased with the increase of generations.  
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