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ABSTRACT 

Influence of different planting dates, viz. P1 (3rd week of November), P2 (4th week of November), P3 (1st week of 
December), P4 (2nd week of December) and P5 (3rd week of December), were evaluated against the soil pests, Agrotis 
ipsilon (Hufner), mole cricket, Gryllotalpa africana, P.de. Beau. and potato tuber moth Phthorimaea operculella (Zeller) 
in single potato variety, Kufri Jyoti during rabi season of two potato-growing years in 2017-2018 and 2018-2019 from 
November to February. The percentage of potato tuber was higher in late planted and harvested crop compared to those 
planted and harvested early. Pooled data of two years revealed that per cent of tuber damage (weight basis) was found 
maximum in P5 (40.09 %), followed by P4 (34.00 %), P3 (30.13 %), P2 (26.00 %) and P1 (18.78%) respectively and also in 
number basis tuber damage was found maximum in P5 (16.06 %), followed by P4 (12.70 %), P3 (9.94 %), P2 (7.87 %) and 
P1 (4.80 %) respectively. Among the soil pests maximum tuber damage was caused by cutworm followed by mole-cricket 
and potato tuber moth respectively.  
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INTRODUCTION  
Among the vegetables crops, potato (Solanum tuberosum L.) plays an important role along with other 
essential vegetables in our daily diet. It ranks first among vegetables in per capita consumption in most of 
the countries [1]. Potato is cultivated in almost all the states of India and under very diverse conditions. 
The population in India has already crosses 1.2 billion as per 2011 census and it continues to expand 
further at annual rate of 1.4%. Pest infestation is one of the major deterrents for achieving higher 
production in agriculture crops. It is estimated that herbivorous insects eat about 26 per cent of the 
potential food production and India loses about 30 per cent of its crop every year due to pests and 
various viral diseases [20]. The insect pests inflict crop losses to the tune of 40 per cent in vegetable 
production [5]. Butani and Verma [2] and Misra and Agrawal [15] registered a comprehensive list of 
insect and non-insect pests damaging this vegetable crop in India. Near about 100 insect pest and non-
insect pest generally infest potato crop from different parts of World [21]. Among these insect pests, 
cutworm, Agrotis ipsilon (Hufner) (Noctuidae: Lepidoptera); Mole cricket, Gryllotalpa africana, P.de. Beau. 
(Gryllotalpidae: Orthoptera) and potato tuber moth (PTM), Phthorimaea operculella (Zeller) (Gelechiidae: 
Lepidoptera) are the major soil pests cause tuber damage, as a result to reduce more than yield of potato 
tubers. In addition to tubers, they also cause damage to the foliage of the crop [10, 11]. They cut the 
tender shoots near the ground level and feed on the cutted leaves. Therefore, keeping in view, the present 
investigation was carried out to evaluate the influence of different planting dates to minimize shoot and 
tuber damage caused by the soil pests of potato. 
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MATERIAL AND METHODS 
The effect of different planting dates on the incidence of important insect pests of potato evaluated for 
two years (2017-18 and 2018-19) at District Seed Farm, Department of Agriculture (situated at 23.2324° 
N latitude 87.8615° E longitudes and 30 m altitude above mean sea level), Government of West Bengal, 
P.O. - Burdwan, Dist. - Burdwan and West Bengal.. To conduct the experiment, potato cv. Kufri Jyoti was 
planted by having five dates of planting (P1 to P5) starting from 3rd week of November with one week 
interval up to 3rd week of December in 3 m x 4 m plots along with a spacing of 60 cm x 20 cm. The trial 
was laid in a Randomized Block Design (RBD) with four replications. The crop was allowed to grow up to 
full maturity of 80 days for respective dates of planting, followed by dehaulming of the crops and finally 
ten days after haulm cutting the crop was harvested. During the crop season, after seedling weekly 
observations were recorded on the shoot damage on potato caused by soil pests in each plot. The 
percentage of plant damage (on the basis of cutted leaves and shoots) by soil pests (cutworm, mole 
cricket and PTM) was worked out accordingly. Similarly the extent of infestation in tuber by different soil 
pests was recorded by counting the number of healthy and damaged tubers in each plot at the time of 
harvesting. The weight of healthy and damaged tubers for each treatment was also taken and thereafter, 
the data were analyzed after converting them by SPSS (16.0 version) software. These findings and 
analysis are in line with the findings of Konar and Mohasin [9].  
 
RESULT AND DISCUSSION 
In the year 2017-18, tuber yield of potato, both on number and weight basis, was significantly varied 
with different planting dates. Highest number of healthy potato tubers (665.75) was obtained from the 
plots planted on 3rd week of November (P1) followed by P2 (648.5), P3 (619.25), P4 (595.75) and P5 
(574.75). Yield in first two (P1 and P2) and last two plantings (P4 and P5) were at par among themselves. 
Again, P1 also yielded highest quantity of tubers on weight basis (26.66 t/ha), followed by P2 (25.46 
t/ha), P3 (23.18 t/ha), P4 (21.95 t/ha) and P5 (18.42 t/ha), respectively (Table 1, Fig. 1). During 
harvesting of the crop a large number of tubers were found damaged by three different insect pests viz. 
cutworm, mole cricket and potato tuber moth (PTM) (Fig. 3) and considered to be potential threats for 
reduced yield of potato. The damage caused by cut worm, both on number and weight basis was 
recorded lowest in P1 (28.50 and 4.86 t/ha), followed by P2 (40.50 and 6.19 t/ha), P3 (46.50 and 6.55 
t/ha), P4 (62.00 and 7.27 t/ha) and P5 (79.00 and 7.86 t/ha), respectively. Similar type of results were 
also registered in mole cricket damage, which was ranged from 7.50 to 28.00 per plot on number basis 
and 1.32 to 3.05 t/ha on weight basis. However, the PTM damage was not observed in first two planting 
dates and it was found least in P3 followed by P4 and P5 on number basis (1.00, 2.00 and 3.00 per plot, 
respectively). But on weight basis, least damage was recorded in P3 (0.09 t/ha), followed by P4 (0.13 
t/ha) and P5 (0.17 t/ha), respectively. On number and weight basis per cent damage was the lowest in P1 
(5.13% and 18.82%, respectively) which was followed by P2 (7.65% and 24.87%), P3 (9.43% and 
28.17%), P4 (12.39% and 31.56%) and P5 (16.06% and 37.56%), respectively (Fig. 2). It is also evident 
that the damage (weight basis) by cutworm and mole cricket was steadily increased in later planting 
dates.  

Table 1. Yield of potato under the influence of different date of planting during 2017-18 
Treatment Healthy Tuber Damage tubers (number and weight basis) 

Cutworm Mole cricket PTM Total 
Number 

/plot 
Weight 
(t/ha) 

Number 
/plot 

Weight 
(t/ha) 

Number 
plot 

Weight 
(t/ha) 

Number 
/plot 

Weight 
(t/ha) 

% 
Number 
damage 

% 
Weight 

of 
damage 

P1(3rd week of 
November) 

665.75 
(25.80) 

26.66 
(5.20) 

28.50 
(5.38) 

4.86 
(2.31) 

7.50 
(2.82) 

1.32 
(1.34) 

0.00 
(0.70) 

0.00 
(0.70) 

5.13 18.82 

P2(4th week of 
November) 

648.5 
(25.47) 

25.46 
(5.09) 

40.50 
(6.40) 

6.19 
(2.58) 

13.25 
(3.70) 

2.24 
(1.65) 

0.00 
(0.70) 

0.00 
(0.70) 

7.65 24.87 

P3(1st week of 
December) 

619.25 
(24.89) 

23.18 
(4.86) 

46.50 
(6.85) 

6.55 
(2.65) 

17.00 
(4.17) 

2.45 
(1.71) 

1.00 
(1.84) 

0.09 
(0.76) 

9.43 28.17 

P4(2nd week of 
December) 

595.75 
(24.41) 

21.95 
(4.73) 

62.00 
(7.90) 

7.27 
(2.78) 

20.25 
(4.55) 

2.72 
(1.79) 

2.00 
(1.56) 

0.13 
(0.79) 

12.39 31.56 

P5(3rd week of 
December) 

574.75 
(23.98) 

18.42 
(4.34) 

79.00 
(8.91) 

7.86 
(2.89) 

28.00 
(5.32) 

3.05 
(1.88) 

3.00 
(1.86) 

0.17 
(0.81) 

16.06 37.56 

S.Em. (+) 
C.D. (0.05) 

0.13 
0.40 

0.15 
0.48 

0.11 
0.36 

0.16 
0.50 

0.13 
0.40 

0.22 
0.70 

0.11 
0.36 

0.14 
0.43 

- 
- 

- 
- 

Figures in parentheses indicate  transformed values 
 
During the 2nd year (2018-19) also, the yield of potato both on number and weight basis, was influenced 
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by different planting dates (Table 2). The number of healthy tubers per plot was highest in P1 (661.25), 
followed by P2 (624.00), P3 (593.25), P4 (562.00) and P5 (538.50), respectively and all of these were 
significantly different from each other. The yield of healthy tuber per plot on weight basis (t/ha) was 
also recorded maximum in P1 (26.23) and then P2 (23.70), P3 (21.01), P4 (18.64) and P5 (16.59), 
respectively (Fig. 4). Cutworm, mole cricket and PTM caused a considerable damage to the crop. The 
least damage by cutworm and mole cricket were registered in P1 on number basis (25.25 and 7.25 per 
plot, respectively) as well as on weight basis (4.79 and 1.26 t/ha, respectively) (Fig. 6). These were 
gradually increased in later planted crops and produced highest number (85.75 and 29.50 per plot, 
respectively) and weight (8.04 and 3.35 t/ha, respectively) of damaged tubers by both these pests in P5. 
Similar to the previous year, there was no PTM damage in P1, rather it was observed in other planting 
dates ranging from 3.50 to 12.00 per plot on number basis and from 0.24 to 0.93 t/ha on weight basis. 
Per cent damage was recorded lowest in P1 (4.48% and 18.74%, number and weight basis respectively), 
followed by P2 (8.06% and 27.12%), P3 (10.41% and 32.09%), P4 (12.98% and 36.43%) and P5 (16.05% 
and 42.62%), respectively (Fig. 5). It was also proved that the per cent damage (weight basis) by 
cutworm and mole cricket was steadily increased in later planting dates.  
Thus the pooled data (Table 3) revealed that November planted crops (P1 and P2) were always better 
than December planted crops (P3, P4 and P5) regarding the yield of healthy potato tubers and 
consequently, greater damage of tubers was recorded in December plantings as compared to November 
plantings. Cutworm caused 4.83-7.95 t/ha tuber damage (weight basis) irrespective of different planting 
dates. Yield loss by mole cricket was 1.29-3.20 t/ha, but the damage caused by PTM was recorded 
minimum (ranged 0.00 - 0.55 t/ha) among the five planting dates. During harvesting of the crop it was 
observed that the damage caused by these pests was gradually increased with delay in planting as well as 
harvesting dates. Tuber damage ranged from 2.50 to 16.50% and 6.63 to 9.00% by cutworm and mole 
cricket, respectively were recorded earlier by Konar and Mohasin [8]. The cutworm damage was 
gradually increased in later plantings as their population was favoured in dry weather with moderate to 
high temperature [7, 17], which was prevailed during March in this locality. For the same reason, the PTM 
damage was mainly recorded in later planted crops and it was gradually increased with delay in 
harvesting dates as it has been observed that the PTM population recorded an upward trend of 
population with the increase in temperature and reached the peak in the beginning of March at the 
maturity stage of rabi crop [18, 3]. Pooled data regarding the yield of potato (weight basis) in different 
planting dates has been recorded and revealed that P1 yielded highest (26.45 t/ha), closely followed by P2 
(24.58 t/ha), P3 (22.10 t/ha), P4 (20.30 t/ha) and P5 (17.51 t/ha), respectively. The rise in temperature 
from the beginning of February and extending to the entire maturity period of the crop was mainly 
responsible for lower yield of potato tubers in later plantings. Because, with rise in temperature the 
respiration rate of the leaves also increased with simultaneous decrease in the flow of substrates to the 
growing tubers, which resulted in less yield of tubers in case of late plantings [6, 14]. The present results 
also support the findings of Krishnappa, [12]; Sharma and Prasad, [19]; Patel et al., [16]; Darabi, [4] and 
Lakra [13], who was also recorded lower yield of potato with delay in planting as well as harvesting dates 
in rabi season. 

Table 2. Yield of potato under the influence of different date of planting during 2018-19 
Treatment Healthy Tuber Damage tubers (number and weight basis) 

Cutworm Mole cricket PTM Total 
Number 

/plot 
Weight 
(t/ha) 

Number 
/plot 

Weight 
(t/ha) 

Number 
plot 

Weight 
(t/ha) 

Number 
/plot 

Weight 
(t/ha) 

% 
Number 
damage 

% 
Weight 

of 
damage 

P1(3rd week of 
November) 

661.25 
(25.72) 

26.23 
(5.17) 

25.25 
(5.05) 

4.79 
(2.29) 

7.25 
(2.77) 

1.26 
(1.32) 

0.00 
(0.70) 

0.00 
(0.70) 

4.48 18.74 

P2(4th week of 
November) 

624.00 
(24.98) 

23.70 
(4.91) 

42.50 
(6.55) 

6.27 
(2.60) 

14.00 
(3.79) 

2.31 
(1.67) 

3.50 
(1.97) 

0.24 
(0.85) 

8.06 27.12 

P3(1st week of 
December) 

593.25 
(24.36) 

21.01 
(4.63) 

51.75 
(7.22) 

6.86 
(2.71) 

20.75 
(4.59) 

2.73 
(1.79) 

5.50 
(2.43) 

0.34 
(0.91) 

10.41 32.09 

P4(2nd week of 
December) 

562.00 
(23.71) 

18.64 
(4.37) 

65.75 
(8.13) 

7.28 
(2.78) 

24.25 
(4.95) 

2.98 
(1.86) 

8.50 
(2.99) 

0.42 
(0.95) 

12.98 36.43 

P5(3rd week of 
December) 

538.50 
(23.21) 

16.59 
(4.13) 

85.75 
(9.28) 

8.04 
(2.92) 

29.50 
(5.47) 

3.35 
(1.96) 

12.00 
(3.52) 

0.93 
(1.19) 

16.05 42.62 

S.Em. (+) 
C.D. (0.05) 

0.23 
0.76 

0.17 
0.55 

0.17 
0.53 

0.21 
0.65 

0.18 
0.55 

0.10 
0.32 

0.13 
0.40 

0.24 
0.76 

- 
- 

- 
- 

Figures in parentheses indicate  transformed values 
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Table 3. Yield of potato under the influence of different date of planting (Pooled data of two years) 
Treatment Healthy Tuber Damage tubers (number and weight basis) 

Cutworm Mole cricket PTM Total 
Number 

/plot 
Weight 
(t/ha) 

Number 
/plot 

Weight 
(t/ha) 

Number 
plot 

Weight 
(t/ha) 

Number 
/plot 

Weight 
(t/ha) 

% 
Number 
damage 

% 
Weight 

of 
damage 

P1(3rd week of 
November) 

663.50 
(25.76) 

26.45 
(5.19) 

26.88 
(5.22) 

4.83 
(2.30) 

7.38 
(2.79) 

1.29 
(1.33) 

0.00 
(0.70) 

0.00 
(0.70) 

4.80 18.78 

P2(4th week of 
November) 

636.25 
(25.23) 

24.58 
(5.00) 

41.50 
(6.47) 

6.23 
(2.59) 

13.63 
(3.75) 

2.28 
(1.66) 

1.75 
(1.48) 

0.12 
(0.78) 

7.87 26.00 

P3(1st week of 
December) 

606.25 
(24.63) 

22.10 
(4.75) 

49.13 
(7.04) 

6.71 
(2.68) 

18.88 
(4.40) 

2.59 
(1.75) 

3.25 
(1.93) 

0.22 
(0.84) 

9.94 30.13 

P4(2nd week of 
December) 

578.88 
(24.06) 

20.30 
(4.56) 

63.88 
(8.02) 

7.28 
(2.78) 

22.25 
(4.76) 

2.85 
(1.83) 

5.25 
(2.39) 

0.28 
(0.88) 

12.70 34.00 

P5(3rd week of 
December) 

556.63 
(23.60) 

17.51 
(4.24) 

82.38 
(9.10) 

7.95 
(2.90) 

28.75 
(5.40) 

3.20 
(1.92) 

7.50 
(2.82) 

0.55 
(1.02) 

16.06 40.09 

S.Em. (+) 
C.D. (0.05) 

0.25 
0.83 

0.23 
0.73 

0.11 
0.36 

0.15 
0.46 

0.10 
0.33 

0.18 
0.58 

0.26 
0.86 

0.14 
0.43 

- 
- 

- 
- 

Figures in parentheses indicate  transformed values 
 

 
Fig. 1 Yield of healthy and damaged tubers in different dates of planting during 2017-18. 

 

 
Fig. 2 Per cent yield (wt. basis) of healthy and damaged potato tubers under different dates of planting during 

2017-18 
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Fig. 3 Potato tuber damaged (wt. basis) by soil pests in different dates of planting in 2017-18 

 
Fig. 4 Yield of healthy and damaged tubers in different dates of planting during 2018-19 

 

 
Fig. 5 Per cent yield (wt. basis) of healthy and damaged potato tubers under different dates of planting during 

2018-19 
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Fig. 6 Potato tuber damaged (wt. basis) by soil pests in different dates of planting in 2018-19 

 
CONCLUSION 
It can be concluded that the infestation of soil pests as well as yield of potato was significantly variable 
from one planting to another. The first planting or P1 (3rd week of November) always harboured less pest 
infestations as well as viral disease incidence, except whitefly whose infestation found lower in second 
and third planting (P2 and P3). The first planting also produced highest percentage of healthy tubers as 
the infestation of cutworm, mole cricket and PTM was gradually increased in later plantings. So it was 
proved that 3rd week of November is the best time for sowing the potato crop to reduce soil pest 
infestation and also better tuber yield. 
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