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Abstract
An investigation was conducted at the Tuber Crops Research Sub Centre, Munshiganj
of BARI during 2008-2009 and 2009-20L0 potato growing season with four varieties

viz. Asterix, Granola, Felsina and Lady Rosetta to see the dry matter and storage

quality of tubers at varied haulm pulling dates (75, B0 and 85 DAP). Haulm pulling
had no significant effect on yield of tubers but it had a significant effect on dry matter.

Dry matter was recorded highest (2l.2Vo) when haulm was pulled out at 80 DAP and

it was the lowest (l9.9%o) when no haulm pulling was practiced. All the studied

varieties performed better under natural storage when haulm pulling was done on 80

or 85 DAP. Among the varieties, Felsina performed the worst when stored under

natural condition and 44.08Vo cumtlative weight loss was recorded at 150 DAS. Total

rottage loss was also higher in Felsina at 150 DAS (17.687o). All other three varieties
performed better in this respect when the haulm pulling was done at 80 or 85 DAP.

The variety Felsina was not suitable for storage under natural condition; while
Asterix, Granola and Lady Rosetta was found better upto 120 days after storage

under natural condition.

Key words; Potato, haulm pulling, dry matter, natural storage.

Introduction

Potato is the second largest food crop
next to rice and number one non-grain
food commodity in Bangladesh. Potato
production has increased to a great deal
for several reasons. Among them

availability of quality seed,

consciousness of the farmers and use of
improved technologies are prominent.
In 2009-2010, about 9 million ton
potatoes were produced in 5 million
hectares of land (Hoque, 201 1).
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However, as the storage facility is not
sufficient in our country and only ll4th
of the produced potato can be stored in
cold storage. Therefore, farmers are
bound to sell their products at a low
price in the growing season or they can
at best store it temporarily in the field or
in their houses. Farmers can hardly
store their potato at home or field up to
2 months and thus they cannot reach the
peak time (June-July) to sell them at
high price. Several pre and post harvest
activities influences the storage period
of potato tubers under natural condition
or even in cold storage. To Iengthen this
storage period at farmers' level it is
necessary to focus on some activities by
which they can store the harvested
potato up to 3-4 months after harvesting
under natural condition. Haulm pulling
is one of them. As haulm pulling has
significant effect in skin formation,
tuber damage reducing and converting
the sugar into starch which are
important factor for storing
(Kempenaar and Struik, 2008).
Moreover, haulm pulling increases
quality of tubers as after haulm pulling,
skin of the tubers becomes hardened
(Hoque et al,2010). In these
circumstances the present research had
been initiated with the following
objectives:
i. To observe the effect of haulm pulling
at different dates on dry matter and

storage quality of differ-ent potato
varieties; and

ii. To find out the suitable haulm pulling
date for high dry matter and increased
storability under natural condition.

Materials and Method

The experiment has been conducted
with 4 variety (Asterix, Granola,
Felsina and Lady Roserta) with 4 haulm
pulling dates viz. haulm pulling at 75
days after planting (DAP), 80 DAP, 85
DAP and no haulm pulling. The
experiment was set on 26th November
in 2009 and 25th November in 2010 at
the research field of the Tuber Crops
Research Sub Cenrre (TCRSC),
Munshiganj following RCBD
(Factorial) with 3 replications. Tubers
were harvested on 28th February in
2010 and 27th February ZAI L,
respectively in all treatments (i.e., at 90
DAP). Unit plor size was 3.0m X 3.0m
and the spacing was 60cm X 25cm. At
the time of land preparation cowdung
@ 10t/ha was applied. Fertilizers were
applied @ 350kg urea, ZZ}kgTSp, 260
kg MP, 120 kg Gypsum, 14 kg ZnSO4
and 6 kg Boric Acid per hectare. Ilalf of
Urea and full dose of other fertilizers
were applied immediately before
planting the seed in furrows and mixed
properly with the soil. The rest amount
of urea was top dressed at 35 days after
planting of tubers (Anon., 2010).
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Irrigation, weeding, earthing up and
other intercultural operations were done
as and when necessary for raising a

good crop. Acrobat MZ,, Melody Duo
and secure were sprayed to control
diseases and Admire was sprayed to
prevent insects. At the time of land
preparation Bisteren 5G was applied to
the soil against cut worm and other soil
pests. Data were collected on yield
(kg/plot), grades and dry matter of
tubers. For dry matter calculation, 2-3
tubers from each treatment were
randomly taken and fresh weight
(alongwith an envelope) was recorded.
The tubers were then cut into smaller
pieces and placed inside the envelope
and dried in the sun carefully for L-2
days. The sun dried samples were then
placed in the electric oven and the
temperature was set to 650C. The cut
pieces were dried for at least 36 hours
upto a constant weight and dry matter
was calculated. For storage experiment,
5 kg of apparently good tubers from
each treatment was stored in well
ventilated and insect proof netted
wooden rack under diffused light on
March 05 in 20L0 and March 02 in
2OlI, to see the effect of haulm pulling
and variety on storability under natural
condition. In the storage experiment,
factorial CRD was followed with 3

replic4tions. Before storage, data on
initial number of tubers were recorded.

During storage, total weight of tubers at
30 days interval upto 150 days, days to
start shriveling and sprout initiation
were recorded. In each date, after
weighing of total tubers, the rotten
tubers were sorted out and
number/weight of rotten tubers along
with possible causes were also
recorded. From the recorded data,
cumulative loss at different dates was
calculated. Data that were collected
from both the field (average of 2 years

trial) and laboratory and analyzed by
using a computer MSTAI-C program.

Results and Discussion

Haulm pulling did not affect on yield of
potato but it had a clear cut effect on dry
matter (Table. 1). Maximum dry matter
(21.2%o) was obtained when the haulm
of potato was pulled out at 80 days after
planting (DAP), which was statistically
similar when the haulm was pulled out
at 85 DAP (20.27o) and 75 DAP
(20.2%o). The treatment no haulm
pulling produced minimum dry matter
(I9.9%o). The lower dry matter in
'haulm pulling at 75 DAP' treatment
might be due to little bit immaturity of
tubers and on the other hand, Iower dry
matter in 'no haulm pulling' treatment
might be due to use of reserved food by
the plant at senescence stage. Increased
dry matter in the haulm pulled
treatment might be due to gradual
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'fable t. Effect of haulm pulling and variety on yield, dry matter and grades of tubers of potlto

Trcatnrcnt Yield
(tiha)

Dry
matter (Vo)

Grades of tubers by wt. (Vo)

<28 mm 28-55 mm >55 mm

Effect of Haulm pulli
Hr= Haulm pulling at 75 DAP
Hz= Haulm pulling at 80 DAP
H:= Haulm pulling at 85 DAP
H+= No haulm pulling:

29.9
29.7
32,3
32.4

20.2 ab

2t,2 a

20.2 ab

19.9 b

79.9
80.9
79.7
79.r

15.4

13.8

t4.5
t4.9

4.7
5.3

5.8
6.0

Effect of Variety

Vt= Asterix

V:= Felsina

V+= LadY Rosetta

3r.4 b 19.5 b

27.3 c 19.4b
36.5 a 20.4b
29.lbc 22.6 a

4.7 b

6.5 a

3.6 b

7.0 a

79.5

80.5

79.7

79.9

15.8 b

13.0 c

16.7 a

13.1 c

Interaction Effect (Variety X Haulm pulling)

H1 XVI
Hl XV2
u, xJ:
HlXV4
H2XVI
H|XY 

2

H2XV3
H2XV4
H3xVl
H3XV2
H3XV3
H3XV4
H4XVI
H4XV2
H4XV3

31.3

30.3

32.t

31.8

27.2

26.t

27.1

28.9

32.9

33.9

39.7

39.5

28.1

28.4

30.4

29,4

18.4

2t.7
18.7

19.2

19.6

20.4

18.9

18.8

20.2

20.4

19.8

19.7

22.5

22.3

23.6

22.0

3.2

5.1

5.8

4.7

6.5

5.6

7.3

6.6

2.7

3.3

3.5

4.9

6.0

7.1

6.9

8.0

79.4

80.4

79.3

78.8

80.3

82.1

79.9

79.7

79.4

80.3

79.5

79.7

80.7

80.9

79.9

78.2

17.4

t4.5

14.9

16.5

t3.2

12.3

12.8

13.7

17.9

16.4

17.0

15.4

13.3

12.0

13.2

13.8H,XV
Mean
CY(7o)
LSDo.05

for haulm pulling
for variety
for interaction

31.08
1T.46

ns
2.969
NS

20.4
5.88

1.10
0.999
NS

5.4
29.13

NS

t.32
NS

79.9
11.84

NS

NS

NS

14.7
5.87

NS

0.718
NS

Means followed by same letter(s) in the same column do not differ significantly at 5Vo level by DMRT
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lo"r errns of water percentage in the

Lubers lrom haulm pulling to harvest.
Rerarding variety, Lady Rosetta
yiclded highest dry matter (22.3%o)

which was statistically different from
the other three varieties. This might be

due to the inherent characteristics of the

variety. Interaction effect of variety and
haulm pulling date was non-significant.
The effectiveness of haulm pulling on
dry matter and tuber quality of potato
has also been reported by Hoque (2010)
and Rashid et al. (1986). Regarding
grades of tubers, it was found that
haulm pulling at different days after
planting and no haulm pulling had no
significant effect on grades.

Treatment wise tubers of this
experiment had been stored to study the
effect of haulm pulling on storability.
Regarding cumulative weight loss,
highest loss was observed in the
treatment where haulm pulling was not
practiced. At 150 days after storage
(DAS), highest loss (26.77 %o) was
recorded from the treatment 'no haulm
pulling', which was statistically similar
with the loss of haulm pulling at 75
DAP (23 .68). The highest loss at
storage in the ,treatment 'no haulm
pulling' might be due to the removal of
skin during harvest or other post harvest
activities. This argument was in
agreement with the findings of Bowen
et al. (1996), where they reported that

abrasion and ,removal of , the skin by
stones and machinery during harvesting
and subsequent handling operations not
only affects the visual appearance of
potato tubers but also provides sites for
infection by pathogens and can increase
water loss and wastage during storage.
Cumulative weight loss in the studied
varieties showed significant variation at

different days after storage. The variety
Felsina performed the worst at different
days ,after storage. More than L07o

weight loss was recorded in Felsina at

60 DAS, while in other varieties, it was
around 5Vo. Highest weight loss in the
variety Felsina might be due to its
inherent characters. Highest loss in the
variety Felsina during storage under
natural condition was also reported by
the Tuber Crops Research Centre
(Anon., 2009). In case of the variety
Felsina, the cumulative weight, Joss
after 150 days of storage was also the

highest (44.087o) and it differed
statistically from other varieties, which
indicated that the variety Felsina should
not be stored under natural condition.
At 120 DAS, only 10.6%o cumulative
weight loss was recorded in the variety
Granola and Lady Rosetta followed by
Asterix (13.387o). This indicated that
these varieties are suitable for natural
storage upto L20 days i.e. 4 months.
Suitability of these three varieties for
natural storage has also been reported
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by the Tuber Crops Research Centre
(Anon. 2010). In case of interaction
effect, significant differences among the

treatments were found. Cumulative
weight loss was found lowest in the

variety Asterix (11.87 7o),, Granola
(10.537o) and Lady Rosetta (1.3.27Vo)

when haulm pulling was practiced at 85

days after planting (DAP) (Table 2.).

Effects of haulm pulling and varieties

on storage loss due to rottage of potato

under natural condition are presented in
Table 3. It is revealed from the table that

in the treatment where haulm pulling
was not practiced, total loss due to
rottage at 150 DAS was the highest
(15 .697o). In the treatments where

haulm pulling was practiced at 80 and

85 DAP, yielded least storage loss due

to rottage. In the studied varieties, total

storage loss due to rottage was the

highest (Table 3) in the variety Felsina
(17.68%o) followed by Asterix (8.65%o),

Lady Rosetta (8.32Vo) and Granola
(7 .50%o).In case of interaction effect, it
was observed that Felsina performed

the worst in all haulm Pulling
treatments. The variety Felsina when

harvested without any haulm pulling
treatment yielded highest total loss due

to rottage (24.82%o) at 150 DAS and

Granola performed better (5.67%o total

loss due to rottage) when haulm pulling
was done at 80 DAP. However,

maximum storage loss was recorded at

90 DAS in all the treatments. On an

average, 4.80%o storage loss was

recorded at 90 DAS (Table 3). This,

indicated that potato tubers should not

be stored more than 90 days if possible,

to avoid much loss. Effects of haulm,

pulling on dry matter, tuber and storage

quality were also reported by many

authors. Peter (2007) reported that
haulms should be cut about 10 days

before harvest so that the tuber skin

matures and prevents the tubers from
getting bruised while harvesting and

grading. Hussain (1995) suggested
pulling the haulms before 6-7 days of
harvest, while Beukema and Van Der
Zaag (1990) suggested pulling out the

haulm 10-20 days before harvest, if
harvested mechanically.

Conclusion
Haulm pulling has no significant effect
on tuber yield in potato but it has a

significant effect on dry matter and

storage quality under natural condition.
Haulm should be pulled out within 80-

85 days after planting of potato for
increased dry matter and for better
storage under natural condition. The
potato variety Felsina should not be

stored under natural condition and

Asterix, Granola and Lady Rosetta can

be stored upto I20 days under natural
condition.
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Table 2. Effect of haulm pulling and variety on cumulative weight loss of potato under
natural condition

Treatment Cumulative wt loss (7o) at

30 DAS 60 DAS 90 DAS 120 DAS 150 DAS

Effect of Haulm pulling

Hr= Haulm pulling at75 DAP
Hz= Haulm pulling at 80 DAP
H:= Haulm pulling at 85 DAP
H+= No haulm pulling

2.72b 6.08 b
2.45 b 6.07 b
2.53 b. 5.88 b
3.88 a 7.65 a

11.25 ab 18.27

12.28 a 17.98

9.68 b 15.40

10.03 b 20.15

a

a

b
a

23.68 ab

22.22 b
19.33 b
26.77 a

Effect of Variety

Vr= Asterix
Vz= Granola
V:= Felsina
V+= Lady Rosetta

2.78 b
2.77 b
3.78 a

2.25 c

5.35 b

5.15 b

10.55 a

4.63 b

9.23 b 13.38

7.22 c 10.60

18.92 a 37.22
7.88 bc 10.60

b

c

a

c

17.27

15.13

44.08
15.52

b

b

a

b

Interaction Effect (Variety X Haulm pulling)

Hl XVr
H2XVr
H3XVr
H4XVl
Hl XV'
H2XV'
H3XV2
H4XV2
HlXV3
H2XV3
H3XV3
H4XV3
Hr XV4
H2XV4
HlXV4
H4XV4

3.53 a

2.33 b

1.60 b

3.67 a

1.73 b

2.27 b
3.40 a

3.67 a

3.53 a
3.53 a

3.73 a

4.33 a

2.07 b

t.67 b

1.40 b

3.87 a

7.53 cd
5.00 de

4.20 de

4.67 de

4.40 de

4.27 de

5.87 de

6.07 de

7.33 cd

II.2 ab

9.93 bc
13.7 a

5.07 de

3.80 e

3.53 e

6.13 de

10.60 c
t0.67 c

7.13 c

8.53 c

6.60 c

733 c

7.33 c

7.20 c

19.47 b

23.3 a

17.3 b
15.6 b
8.33 c

7.40 c

7.00 c

8.80 c

13.27 d 15.93 bc

12.67 d 16.00 bc

8.33 d 11.87 c

19.27 c 25.27 b

12.40 d 18.00 bc

8.87 d t2.07 c

8.47 d 10.53 c

12.67 d 19.93 bc

36.07 ab 44.93 a

40.40 a 45.47 a
35.53 b 41.67 a

36.87 ab 44.27 a

11.33 d 15.87 bc

10.00 d 15.33 c
9.27 d t3.27 c
11.80 d 17.60 bc

Mean
CY(Vo) , 

"

LSDo.os

for haulm pulling
for variety
for interaction

2.89
17.7

':
0.49
0.43
0.85

6.42
17.3

r.46
t.45
2.92

10,81

11.2

1.90
1.91

. 3.82

t7.95
14.8

2.22
2.22
4.44

23.00
12.0

4.21
4.20
8.41

Means followed by same letter(s) in the same column do not differ significantly at 5Vo level by DMRT
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Table 3. Effect of haulm pulling and variety on storage loss due to rottage of potato under
natural condition

Treatment storage loss (7o) due to rottage at

30 60 90
DAS DAS DAS

150 Total rottage
DAS loss at 150

DAS

120
DAS

Effect of Haulm pulling

Hr= Haulm puftin g at 75 DAP
Hz= Haulm pulling at 80 DAP
Hr= Haulm pulling at 85 DAP
I{r= No haulm pulling

0.03
0.53

0.28
1.07

1.36
1.15

1.15

4.47

1.13

0.66
1.05

1.06

9.09
8.84
8.54
15.69

4.07 2.52
3.72 2.78
3.45 2.62
7.95 t.14

Effect of Variety

Vr= Asterix
Vz= Granola
Vl= Felsina
Va= Lady Rosetta

0.13

0.08
1.42

0.28

t.l2
0.92
5.09
1.01

0.7 6

1.07

0.91

1.15

8.65

7.50
17.68

8.32

3.67 2.98
3.06 2.37
8.78 1.49

3.68 2.22

lnteraction Effect (Variety X Haulm pulling)

Hr XVr
HrXV2
Hr XV3
Hr XV4
H,XVr
H2XV'
H, XV3
H2XV4
H3 XVr
H3 XV2
H3XV3
H3 XV4
H4XVr
H4XV'
HoXV,
HoXVo

0.00 0.00
0.12 0.23
0.00 4.87
0.00 432
0.00 0.25
z.tt 0.50
0.00 3.84

0.00 0.00
0.00 0.00
0.00 0.31

1.10 3.40
0.00 0.90
0.53 4.21

0.31 2.65

2.34 8.23

1.10 2.80

3.34 3.84
2.51 z.Lt
7.31 r.zL
3.10 2.90
1.57 4.21

1.61 3.35

7.90 1.35

3.80 Z.Zt
r.64 3.51

r.24 3.A2

8.90 1.10

2.01 2.86
8.12 0.34
6.89 1.01

1 1.00 2.30

5.80 0.90

0.54
t.73
1.03

1.20

0.s8
0.21

0.85

1.01

0.98
1.20

0.82
1.18

0.95

L.r2
0.95

1.20

7.72
6.58
14.54

7.52
6.6r
5.67
16.05

7.02
6.13
5.77
t5.32
6.95

14.15

l 1.98

24.82
11.80

Mean 0.48 2.03 4.80 2.26 0.97
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