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ABSTRACT

Field and storage experiments were conducted to find out the main effects and interactions between
different levels of nitrogen and potassium fertilizers on total yield, yield of different size grade,
storability and better processing quality for chips of potato variety Kufri Jyoti at Hattiban farm
Khumaltar and storage house of National Potato Research Program (NPRP) Khumaltar and at
Balaju cold store, respectively. After harvesting and curing of potato, 5 kg of tubers weight each
tuber more than 60 gram weight were used for the storage and processing quality determination.
The storage experiments were conducted in CRD design with 3 replications. Plastic racks and net
bags were used for storage of potato in dark room and cold storage house, respectively. Potato was
stored for 90 days in dark room and 120 days in cold house. Laboratory analyses were carried out
at National Academy of Science and Technology (NAST) at Lalitpur before and after storage of
potato in ordinary conditions and before immediately after removing from cold store and 15 days
after re-conditioned. Observations were recorded on yield, storage losses, sprouting, chips quality
parameters like specific gravity (SG), dry matter (DM) and reducing sugar (RS). The storage loss
and sprouting percentage was recorded at 15 days intervals of dark sore potatoes and before
storage, immediately after removing from cold and 15 days after reconditioned of cold store
potatoes. The results showed a significant effect of N and K;O and there interaction on yield,
sprouting, weight loss percentage and quality parameters. Based on the yield and quality
paramelers the combination of 150:100:60 kg N: P,0s: K,O along with 20 tons compost / ha is
found suitable for storage and production of processing chips quality potato at Lalitpur and
similar soil and environment condition of Nepal.
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INTRODUCTION

Potato (Solanum tuberosum L.) is an important crop in Nepal and plays an important role in the country’s food
security and poverty alleviation because of its short vegetative cycle and high cash and food value as compared
to any other major cereals (Adhikary ef al., 2008). Increase in potato production in last few years has created
postharvest problems because of inadequate storage and processing facilities. In the developing countries of
the tropics and sub tropics, post harvest handling and storage losses of seed and ware potatoes have been
estimated to be 20-30% (Prasad ef al., 1989; Satter et al., 2002). The reducing post harvest losses is the best
option for increasing food availability than by increasing the same amount of yield (Gautam and Bhattari,
1996; Karki, 2002).

The storage loss of potato is governed by many factors like temperature, relative humidity, duration of the crops,
fertilizer management, irrigation etc. Among the several fertilizers, nitrogen and potassium play an important
role for potato production as is evident from numerous studies conducted in different locations over the years.
The intensive cropping year after year in same piece of land without proper combination of manure and fertilizer
creates soil quality deterioration, causes severe nutrients deficiency, disturb the nutrients status of soil and may
cause destructive soil if not replenish properly. Potato is a heavy feeder crop and requires a large amount of
nutrients. The production of 20 ton crop extract 140: 140: 190 kg N, P,0s, K,O, while the average application of
15-30 t/ha FYM would supply maximum of 35-50:50-100 and 35-70 kg of N, P,Os, K;O, not enough to support
the potential higher yield (Khatri and Shrestha, 1998). The response of fertilizers depends up on the nutrient level
of soil, irrigation, climatic condition and purpose of crops grown. However, the response of potassium and
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nitrogen was found more for potato production in different climatic and soil conditions. Potato tubers remove
1.5 times more potassium than nitrogen and 4-5 times than phosphorus (Perrenoud, 1993). Potassium has a
crucial role in the energy status of the plant, translocation and storage of assimilates and maintenance of
tissue water relations (Marschner, 1995). It helps on photosynthesis, maintains cell turgid, favors
carbohydrate transport, enhances shipping quality, extends shelf life and improves chips colour and
decreases storage losses (Marschner, 1995). Similarly, nitrogen is the second most important nutrient which
increases the vegetative growth, crop duration, tubers quality and decides the yield level. However, its
excessive application resulted tuber with lower reducing sugar at harvest and accumulated less reducing
sugar during storage (Iritani and Weller. 1978). The application of both nitrogen and potassium can increase
dry matter if there is a yield response from their application and their specific response is partly dependent
upon variety and field environment (Schippers, 1976).

NPRP recommended 80:80:60 Kg NPK/ha along with 20 tons FYM for on farm and 100:100:60 Kg NPK/ha
along with 20 tons FYM for on-station experiment based on the reviews (Khatri ef al., 1999) a decade ago,
which could not be the same in present situation due to intensive cropping system and purpose of crop
grown. Likewise, the requirement of N and K for long term storage and processing grade may be different
from table or seed potato, but studies were not yet undertaken in Nepalese situation due to new technology
of potato processing in commercial scale. Therefore, present study was conducted in the mid-hills condition
at Khumaltar to find out the appropriate combination of N and K for higher production, good storability and
better processing qualities of potato for chips making in the mid hills condition.

MATERIALS AND METHODS

Field experiment was conducted at Hattiban Farm, Lalitpur (1340 m asl) during the summer season of 2010
in clay type soil below 6.0 soil pH. The experiment was laid out in RCB design with factorial arrangement of
the treatments. Total of 16 treatment combinations consisting 4 levels of nitrogen (50,100,150 and 200 kg
/ha) and 4 level of potash (30, 60, 90 and 120 kg/ha) were replicated three times. The recommended variety
of potato Kufri Jyoti was used as the standard check. The trial was planted on 25" January, 2010.The plot
size was maintained at 10.5 m* (3 m x 3.5 m) in 60 cm row to row and 25 c¢m plant to plant spacing.
Compost were applied @20 mt/ha) and phosphorus (@100 kg/ha) in all the treatments at the time of
planting. Other cultural practices were carried out as per NPRP recommendation. The crop was harvested on
17" May (103 days after planting). Observations were recorded on processing grade tubers and yields.

The harvest from different treatments were used for storage experiments. Storage experiments were
conducted at storage house of PRP, Khumaltar in ordinary dark room condition (28 + 0.6 ° C temperature
and 88 - 89% RH) and cold storage at Balaju, respectively. Laboratory analyses were carried out in the
laboratory of NAST at Lalitpur before and after storage of potato in ordinary condition and before,
immediately after removing from cold storage and 15 days after re-conditioning of cold store potato. A total
of 16 treatments were laid out in CRD with three replications both in ordinary and cold store. Five kilogram
potatoes of each treatment were stored in plastic trays under dark room for 90 days (21 May to 18 August).
Trays were kept in three layers and altered at 15 days intervals as upside down order. For cold store, potatoes
were packed in net bags and stored in wooden rack for 120 days (21 May to 27 September).

Observations were taken on yield, storage losses, sprouting percentage, chips quality parameters like specific
gravity (SG), dry matter (DM) and reducing sugar (RS) before and after storage. Storage loss and sprouting
percentage was recorded at fortnight intervals in ordinary condition and before storage, immediately after
removing from the store and 15 days after reconditioning of cold storage potato. DM was determined by
chopping and mixing of tubers in to small pieces and oven drying 100 gram sample at 80° C for 6 hours and
then at 65° C till constant weight. SG was determined by using potato hydrometer (developed by Snack Food
Association) by weighting 8 pound of potato before storage and by water displacement methods after storage.
Reducing sugar was determined by using di-nitrosalicyclic colorimetric method (Miller, 1959) by recording
the absorbance in spectrophotometer at 575 nm. The observed data were analyzed by using Gen-stat 532-2
program and DMRT of MSTAT C for mean comparison.
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RESULT AND DISCUSSION

Tuber Size Distribution and Total Yield:
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Fig 1. Effect of N on tuber distribution and total yield (Vha)

tubers and total yield of potato. The highest
percentage (14.16%) of 30-60 g tuber yield was produced with 150 kg N and 90 kg K,O/ha and it was found
at a par with 200 kg N 90 kg K0, 150 kg N and 60 kg K and a50 kg N and 30 kg K. The total highest yield
(30.69 t/ha) was recorded on 200 kg N and 120 kg K,0 and it was found at par with 200 kg N and 90 kg
K,0 (30.59 t/ha), 150 kg N and 60 kg K,0O (30.22 t/ha) and 150and 90 kg K,0O (29.84 t/ha) where as lowest
yield (21.43 t/ha) was recorded on 50 kg N and 30

kg K,0 and it was at a par with 50 kg N and 60 kg 3
K,0(22.81 t/ha). kY Totalyiad (vhe

; 2 . 2 —
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was increased with increase of nitrogen application 30 60 0 120
up to 160 along with 25 tons of FYM/ha Dose of K (kg/ha)
(Khairgoli, 1978). Fig 2 Effect of K on tuber size and yield of potato (tha)

Weight loss Percentage:

The effect of nitrogen on weight loss percentage was found only significant difference at 15 days after storage.
The minimum percentage (3.65 %) was observed on application of 100 kg N and it was at a par with 50 kg N
(4.09%). Since there is no significant effect of N on weight loss percentage in different dates after storage but
50 kg N /ha has minimum weight loss (11.61 %) than higher doses of nitrogen (Fig 3).

The effect of potash on weight loss percentage was found non-significant up to 15 days storage and then
showed significant and highly significant differences at 30, 45 and 60, 75, 90 days, respectively (Fig 4).
However, the application of 60 kg and higher dose of potassium showed similar results. The detail effect of N
and K,0 on weight loss percentage after different dates of storage is presented in Table 3 and 4.

The interaction effect of N and K,O showed a significant effect on weight loss percentage at 15 days storage
and thereafter did not show a different on weight loss percentage. However, there is a linear decrease the
weight loss percentage with the increasing trend of KO (Fig 4 and 5). The cold storage for 120 days and
reconditioning 15 days after removing from cold storage showed non-significant effect of N, K,0 and their
interaction on weight loss percentage (Table 3)
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Table 1. Combined effect of nitrogen and potash on tuber distribution and total yield (t/ha) at Khumaltar,

2009/10
Dose of N:K,0 Tuber Yield  Tuber Yield Tuber yield Total tuber yiel
(kg/ha) (<30g) (30-60 g) (>60 g) (t /ha)
50:30 343 885 E 9.14 2143 h
50: 60 3.42 9.55 Ef 9.84 22.81 gh
50 : 90 3.30 1121 cdef  9.35 2386 fg
50:120 3.83 9.72 Ef 10.86 2441 f
100 :30 3.43 11.77  bcde 11.47 26.67 e
100 : 60 3.89 11.48 bedef 11.52 2689 e
100 :90 3.28 9.72 ¢ 13.52 26.52 e
100 :120 3.27 12.15  bcde 13.11 2853 cod
150 :30 3.39 13.83 abc 11.54 28.76  bcd
150 : 60 3.48 13.29 abe 12.79 3022 ab
150 :90 2.72 15.00 a 12.12 29.84 abe
150:120 271 12.05 bede 14.90 29.67 abed
200 :30 2.73 10.84 def 13.04 2661 e
200: 60 3.18 11.78  bcde 13.16 28.12 de
200 :90 3.32 14.16 ab 13.11 3059 a
200:120 3.36 1279 abed  14.53 3069 a
Mean 3.30 11.80 12.13 24.23
F-test NS = NS *
LSD (& 0.05) . 2412 _ 1.483
CV (%) 19.6 12.3 13.0 3.3

¥ Common small letters in a column are not significantly different by DMRT at 0.05 levels.
NS and *,**, *** represent non significant and significant differences at 0.05, 0.01 and <0.001 levels,
respectively
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Table 2: Effect of nitrogen and potash on weight loss percentage of potato at 15, 30, 45, 60, 75 and 90 days
storage in ambient temperature (28 £ 0.6 °C tem.. & 88-89 % RH) under dark room at Khumaltar,

2010
Treatments Percent weight loss at different days after storage
Nitrogen (kg/ha) 15 days 30days 45days 60 days 75 days 90 days
50 409 Ab 6.06 7.76 9.20 10.36 11.61
100 365 B 6.02 6.82 9.53 10.82 12.63
150 357 B 620 131 8.93 10.83 12.53
200 462 A 6.12 7.80 9.77 10.90 12.58
F-test * NS NS NS NS NS
LSD (0.05) 0.795 - - - - -
Potash (kg/ha) + + + + +
30 4.48 685 a 805 a 1059 a 1238 a4 1422 A
60 3.70 6.14 ab 801 a 9.13 b 1026 b 12.46 B
90 3.50 533 b 657 b 833 b 987 b 1144 B
120 423 6.07 ab 6.82 ab 937 ab 1040 b 11.23 B
F"test NS * * *%x % * k% xk¥
LSD (0.05)) - 1.034 1.315 1.241 1.245 1.466
Interaction o+
(N2:K,0 (kg/ha)
50:30 360 Bc 6.67 7.3 9.60 10.80 12.47
50: 60 355 Bc 51 7.89 8.67 9.78 11.78
50: 90 387 Bc 6.00 6.93 8.93 10.07 11.0
50: 120 533 Ab 6.47 7.27 9.60 10.8 11.20
100: 30 3.67 Bc 713 8.40 12.20 13.60 15.73
100: 60 360 Bc 5.60 6.40 8.27 9.47 11.53
100: 90 373 Bc 5.20 5.87 8.13 9.87 11.47
100: 120 360 Bc 6.13 6.60 9.53 10.33 11.80
150: 30 427 Bc 5.73 6.40 8.90 11.60 12.93
150: 60 293 C 7.33 9.53 10.33 11.53 14.47
150: 90 293 € 5.60 6.73 7.73 10.0 11.97
150: 120 413 Bc 6.13 6.80 8.73 10.20 10.73
200: 30 640 A 7.87 9.67 11.67 13.53 15.73
200: 60 473  Abc 6.53 8.20 9.27 10.27 12.07
200: 90 347 Bc 4.53 6.73 8.53 9.53 11.33
200: 120 3.87 Bc 5.53 6.60 9.60 10.27 11.20
Mean 3.98 6.10 7.36 9.36 10.73 12.34
F-test s NS NS NS NS NS
LSD (x 0.05) 1.590 - - - - -
CV (%) 24.0 20.4 21.5 15.9 14.0 14.3

* Common small letters in a column are not significantly different by DMRT at 0.05 levels.

NS and *,**, *** represent non significant and significant differences at 0.05, 0.01 and <0.001 levels, respectively
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Tables 3. Weight loss percentage of potato after 120 days cold store and 15 days recondition in room
temperature at Khumaltar, 2010

Factor A. Nitrogen (kg/ha) Weight loss Percentage
120 days cold store 15 days after recondition
50 7.25 10.02
100 7.08 9.63
150 6.60 9.32
200 6.87 9.49
F-test NS NS
LSD (0.05)
Factor B. Potash (kg/ha)
30 6.90 9.97
60 6.827 9.35
90 7.24 9.78
120 6.85 9.35
F-test NS NS
LSD (0.05)) - -
Interaction (N;:K,0 kg/ha) :
50:30 6.83 10.0
50: 60 7.83 9.77
50: 90 6.83 9.87
50:120 7.50 10.43
100: 30 747 9.97
100: 60 7.42 10.0
100: 90 747 9.40
100:120 _ 6.58 9.13
150: 30 7.33 10.47
150: 60 5.33 8.40
150: 90 715 10.17
150:120 6.0 8.23
200: 30 6.25 9.43
200:60 6.69 9.23
200: 90 7.71 9.69
200: 120 7.33 9.60
Mean 6.95 9.61
F-test NS NS
LSD (= 0.05) - -
CV (%) 16.8 11.0
Dry Matter Content:
The application of different rates of nitrogen and potassium alone and their combined effect showed the highly
significant and significant effect on dry matter percentage of potato after harvesting of crop and before storage.
The application of 50 kg N (17.39%) and 100 kg N (16.99%) produced the statistically same results on dry
matter percentage. The lowest dry matter, which is not desirable for processing was observed in treatment of
150 kg N (16.58 %) and it was at par with 200 kg N/ha (16.48%). The application of K,O showed mixed
results and did not show any increasing or decreasing trends on dry matter percentage. The storage of potato
for 90 days in ambient room temperature (28.1 + 0.6 °C) had no effect on dry matter percentage among
treatments due to the effect of N, K,O alone and their interaction. However, potato stored in cold store for 120
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days and 15 days after recondition showed significant and highly significant effect on DM percentage due to
interaction effect of N and K,0O , but not in any sequential order.

The storage of potato in dark room at ambient temperature for 90 days increased the mean dry matter
percentage from 0.94 to 1.6 % due to effect of N and 0.82 to 2.15 % due to effect of K,0) and nearly 1.37%
due to their interaction before storage (Table 3) but the increasing percentage of DM in cold storage stored
potato is 0.41 and 0.59 % percentage after 120 days cold store and 15 days after recondition, respectively.

Khatri and Shrestha, (1998) reported that, the increase in amount of nitrogen and potassium reduced the dry
matter content in Jumla condition. Other authors also reported that K;O has very important effect on DM
content, which is normally inversely proportional to K,O content of soil (White er al., 1974, Beukena and
Van der Zaag, 1979). The finding of this experiment is in agreement with findings of other authors up to 200
kg N and 90 kg K,O /ha for production of potato.

Reducing Sugars:

The main effect of N showed a highly significantly, significant, highly significant and non significant
differences on the reducing sugars content of potato before storage, 90 days after dark storage, 120 days after
cold storage and 15 days after reconditioning respectively. The increasing rate of both N decreased the
reducing sugars before storage and after 90 days dark storage but it was not in any order in cold stored
potatoes. The main effect of K,O showed non-significant effect on reducing sugars before storage and 90
days after dark storage. Similarly, there was significant effect of K;O on reducing sugar content of cold
stored potato after 120 days and after 15 days after recondition. There was linearly decreasing trend of
reducing sugars as increased rate of K,0O up to 90 kg/ha and again increased at 120 kg K,O/ha.(Table 3).

The interaction effect of N and K,O showed significant effect on reducing sugars before storage, 120 days
after cold storage and 15 days after reconditioned but not significant effect for storage of potato in dark room
at ambient temperature. The increasing rate of both fertilizers reduces the reducing sugar in decreasing order
before storage but not in any systematic order in cold stored potato.

The reducing sugars (glucose + fructose) content of potato is an important parameter for chips quality.
Many authors reported that, the reducing sugar content up to 150 mg/ 100 gram fresh weight is consider
good and up to 250 g /100 g fresh weight is consider acceptable for chips making. The decreasing trend of
reducing sugars with increasing dose of N and K,O might be due to the increase in water uptake and
turgidity of cells. This finding is not in agreement with the findings of Banu er al. (2007) in India but
agreement with other authors’ findings (Herlihyand, 1969, Sharma and Arora, 1988, Chapman et.al., 1992).
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Table 4:  Dry matter percentage of potato after harvesting, at 90 days storage in dark (28.1 + 0.6 ° C tem. &
88-89 % RH), at 120 days storage in cold store and after 15 days recondition , during 2010.

Treatment After After 90 days storage After 120 After 15 days
harvesting in dark days cold recondition
storage
Nitrogen (kg/ha) al
50 1739 @ 18.56 17.2 17.63
100 1699 a 18.03 17.57 17.68
150 1626 b 18.06 16.83 17.14
200 1648 b 17.95 17.04 17.07
F-test L NS NS NS
LSD (0.05) 0.4028 - " - o
Potash (kg/ha) A
30 1712 & 17.94 16.97 17.38
60 1643 b 18.58 17.29 17.127
90 16.58 b 17.87 17.05 17.19
120 17.01 a 18.22 17.47 17.78
F-test bt NS NS NS
LSD (0.05)) 0.4028 -
Interaction ! + +
(N2:K;0 kg/ha)
50:30 17.80 a 18.35 1797 a 18.80 A4
50: 60 17.50 ab 19.20 1725 .abe 1743 Bcdef
50: 90 16.70 bcde 1773 1642 ¢ 1647 Ef
50: 120 17.57 ab 18.96 17.38 abc 17.81  Abcd
100: 30 17.30  abed 18.04 17.01  abc 17.67  Abcde
100: 60 16.43 de 18.41 17.38 abc 16.83  Def
100: 90 17.37 abc 17.97 18.12 a4 18.30  A4b
100: 120 16.87 bcd 17.72 17.77 ab 1790  Abcd
150 : 30 16.97 abcd 17.69 16.75 be 16.80  Def
150: 60 1587 e 18.68 1732 abc 17.50  Bedef
150: 90 15.80 e 17.91 16.73 bc 17.07 Bedef
150: 120 16.47 cde 17.97 16.73  bc 17.20  Bedef
200: 30 16.40 de 17.68 16.14 ¢ 16.23 F
200 : 60 1593 e 18.02 17.23  abc 16.91 Cdef
200: 90 16.47 cde 17.87 16.92  abc 16.94  Cdef
200: 120 17.13  abed 18.22 18.00 ab 1820  Abc
Mean 16.785 18.15 17.195 17.379
F-test A NS w kR
LSD (= 0.05) 0.8055 - 1.0832 1.138
CV (%) 29 47 3.8 39
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Table 5 Reducing sugar content of potato (mg/100 g fre wt.) after harvesting, at 90 days storage in dark
(28.1 £ 0.6 °C tem & 88-89 % RH), at 120 days storage in cold store and after 15 days recondition

during 2010.
Treatments Before storage  After 90 days dark  After 120 days After 15 days
storage cold storage recondition
Nitrogen (kg/ha) s B
50 182.86 a 156.8 a 202.0 a 164.3
100 16927 b 143.7 ab 183.4 b 164.1
150 15845 ¢ 144.1 ab 208.4 a 170.5
200 157.68 ¢ 136.3 b 179.8 b 155.6
F-test wowk * *rx NS
LSD (0.05) 4.258 13.69 14.38 NS
Potash (kg/ha) +
30 17094 a 149.1 183.5 b 153.8 b
60 167.81 ab 146.8 199.7 a 1668 a
90 16570 b 146.0 190.1 ab 1643 a
120 163.80 b 139.0 200.3 a 1693 b
F-test = NS * *

LSD (0.05)) 4.258 - 14.38 11.12
Interaction i e 5
(N x K,0 kg/ha)

50:30 19746 a 154.8 184.0 cd 1413 d
50: 60 185.14 b 162.7 190.0 cd 156.7 cd
50: 90 17325 @ 160.0 193.7 cd 1723 abc
50: 120 17557 @ 149.8 240.3 a 186.7 a
100: 30 17034 cd 154.6 183.7 cd 167.0  abed
100: 60 166.44 cde 140.1 193.7 cd 174.7  abc
100: 90 169.71 cd 147.3 1823 cd 158.7 od
100: 120 170.58 cd 132.7 174.0 d 156.0 cd
150: 30 159.17  ¢f 149.9 190.7 cd 1527 cd
150: 60 163.14  def 148.0 2257 ab 175.7  abc
150: 90 157.84  ¢f 141.4 207.0 bed 169.0 abc
150: 120 153.65 f 1371 210.3 abc 1847 ab
200: 30 156.79 ¢f 137.2 175.7 d 1543 od
200 : 60 156.50 e 136.3 189.3 cd 160.2  bed
200: 90 162.0 def 135.5 177.6 cd 1571 &d
200: 120 15542 f 136.3 176.7 d 151.0 cd
Mean 167.06 145.2 193.4 164.3
F-test *k NS *k ke
LSD (£ 0.05) 8.518 - 28.76 2224
CV (%) "3l 27.37 8.9 8.1
Specific Gravity

It is reported that high specific gravity has positive role on the processing quality of tuber. As a rule, high
specific gravity means high dry matter content and high recovery percentage of chips. In this experiment, the
main effect of N and K showed a highly significant and significant response to specific gravity of tubers
before storage and after 120 days storage in cold house (Table 6). The highest specific gravity (1.067) was
recorded with 50 kg N and it was found at par with 100 kg N (1.065), whereas the lowest specific gravity
was recorded on 150 and 200 kg N/ha (1.062). However, after 90 days storage there is non significant effect
of N on specific gravity. The response of K on specific gravity was found significant up to 90 kg K/ha before
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storage and after 120 days cold storage but non significant effect on storage of potato for 90 days in ambient
room temperature and 15 days reconditioned of 120 days cold stored potato.

The interaction effect of N and K showed a non significant differences on specific gravity before storage of
potato but significant after 90 storage in ambient room temperature (Fig 7). The application of 200 kg N and
30 kg K showed the highest specific gravity (1.0885) and it was found at a par with 100:90 (1.0786) and
100:60 (1.0758) kg N and K/ha respectively.

The interaction effect of N and K showed highly significant effect on specific gravity to dark storage potato
for 90 days and after reconditioning of 120 days cold stored potato but did no show any effect on specific
gravity before storage and after 120 days cold storage.

Sprouting Percentage:

There was not sprouting of potato up to 45 days stored at ambient room temperature (28.1 £ 0.6 °C tem &
88-89 % RH) under dark condition. At 75 days after storage sprouting was observed in all treatments. The
main effect of N showed non significant and highly significant differences on sprouting percentage at 60
days and 75 and 90 days, respectively (Table 7). At 75 days of storage, 100 kg N/ha recorded the maximum
sprouting percentage (43 %) and it was observed the minimum in 200 kg N/ha. At 90 days, the minimum
sprouting percentage (85.6%) was observed 200 kg N /ha and significantly differed with other treatments.
The application of different dose of potash showed a highly significant effect on sprouting at 60 and 75 days
and non significant thereafter. The minimum sprouting percentage (8.9 % and 24.9 %) was observed in
application of 90 kg K/ha at 60 and 75 days, respectively.

The interaction effect of N and K showed a highly significant effect of sprouting only at 75 days after
storage. At 90 days there was no significant combine effect of N and K on sprouting percentage. However,
sprouting was found maximum (100%) with the application of 100 kg and 120 kg K /ha (Fig 5).

Sprouting of potato causes relatively the height weight losses. First of all, the sprouting itself is a direct
weight of fresh potato and second it losses intensive evaporation of water from the sprout surface, which
caused shrunken of tubers and peeling losses while processing. The correlation of sprouting on weight loss
percentage was found positive at 60 days (r=0.27), 75 days (r=0.380) and 90 days (r=0.091) of storage
potato in dark room.
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Table 6: Specific gravity of potato immediately after harvesting and at 90 days storage in ambient
temperature (28.1 + 0.6 °C) under dark at Khumaltar, 2010
Immediately after ~ After 90 days dark After 120 days After 15

Treatment harvesting storage cold storage days
recondition
Nitrogen (kg/ha) G i
50 1.067 a A 1.0730 1.0694 a 1.0702
100 1.065 a A 1.0731 1.0702 a 1.0706
150 1.062 b B 1.0667 1.0668 a 1.0695
200 1.062 b B 1.0742 1.0645 b 1.0704
F-test i NS % NS
LSD (0.05) 0.00197 - 0.0042 -
Potash (kg/ha) i e
30 1.065 a 1.0732 1.0707 a 1.0699
60 1.062 b 1.0701 1.0643 b 1.0709
90 1.063 b 1.0713 1.0696 a 1.0708
120 1.065 a 1.0724 1.0667 a 1.0691
F-test il NS ® NS
LSD (0.05)) 0.00197 - 0.0042 -
Interaction ) =
(N x K50 kg/ha)
50:30 1.068 1.0745 be 1.0740 1.0665 &
50: 60 1.067 1.0694 be 1.0611 1.0766 a
50: 90 1.063 1.0740 be 1.0728 1.0744 b
50: 120 1.068 1.0741 be 1.0695 1.0634 ¢
100: 30 1.067 1.0651 be 1.0734 1.0663 b
100: 60 1.062 1.0758 ab 1.0668 1.0709 b
100: 90 1.067 1.0786 ab 1.0721 1.0728 B
100: 120 1.064 1.0727 be 1.0687 1.0724 b
150 : 30 1.065 1.0646 c 1.0665 1.0750 4
150: 60 1.059 1.0651 be 1.0682 1.0651 B
150: 90 1.058 1.0678 be 1.0659 1.0651 B
150: 120 1.062 1.0692 be 1.0668 1.0728 B
200: 30 1.062 1.0885 a 1.0690 1.0720 B
200 : 60 1.059 1.0699 be 1.0611 1.0710 B
200: 90 1.062 1.0647 ¢ 1.0677 1.0708 B
200: 120 1.066 1.0736 be 1.0600 1.0677 B
Mean 1.0637 1.0717 1.06773 1.0702
F-test NS o NS ik
LSD (% 0.05) 0.00394 0.01287 - 0.00727
0.2 0.7 ' 0.5 0.4

After 90 days

Sprouting (%)

Fig 5 : Combined effect of N and K on sprouting percentage of potato after storage in ambient room
temperature at Khumaltar, 2010.
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Table 7. Effect of nitrogen and potash on sprouting percentage of potato at 60, 75 and 90 days storage in
ambient temperature(28.1 £ 0.6 °C) under dark room at Khumaltar, 2010

Treatment Sprouting percentage at different days after storage
Factor A.Nitrogen (kg/ha) 60 days 75days  + 90 days
50 12.7 36.9 b 92.9 A
100 17.4 43.0 a 96.0 A
150 14.2 319 c 91.1 A
200 10.7 19.5 d 85.6 b
F-test NS b et
LSD (0.05) - 8.51 5.093
Factor B. Potash (kg/ha) ¥ i
30 15.1 ab 41.6 a 93.0 a
60 114 b 27.8 b 88.6 b
90 8.9 b 249 b 90.2 ab
120 19.6 a 37.1 a 93.9 a
F-test #: el NS
LSD (0.05) 6.99 8.51 7.84
Interaction (N x K) (kg/ha) &
50:30 13.1 444 b 91.8
50: 60 15.9 46.3 b 97.3
50:90 7.70 27.1 cde 91.2
50:120 14.1 29.9 cd 91.3
100 : 30 143 50.1 b 99.2
100 : 60 9.5 19.1 e 815
100 : 90 18.6 45.1 b 97.2
100 : 120 27.2 45.7 a 100.0
150 : 30 16.9 42.0 b 92.7
150 : 60 15.8 329 € 89.1
150 : 90 4.1 16.9 fe 90.5
150: 120 20.1 36.0 cd 92.1
200: 30 16.4 29.9 cd 88.1
200: 60 43 12.7 g 80.3
200:90 5.0 10.7 g 82.0
200 : 120 17.0 24.6 def 92.1
Mean 13.8 32.8 914
F-Test NS Sk NS
LSD (0.05) - 17.02 -
CV (%) 61.1 31.2 6.7

CONCLUSIONS AND RECOMMENDATION

The effect of nitrogen and potassium have found positive role for production of processing grade tuber
production and total yield of potato. The interaction effect of N and K was found significant on dry matter
percentage, reducing sugar but showed non significant effect on weight loss percentage at 90 days storage in
ambient room temperature. The weight loss percentage ranges from 10.73 t015.73 % at 90 days stored at
The dry matter content increased from 16.785 to 18.15 %, reducing sugars
decreased from 167.06 to 145.2 mg/100 fresh weight and specific gravity increased from 1.0637 to 1.0717
after 90 days storage. Based on the results and discussion following recommendation are made

ambient room temperature .

»  Application of 150 kg nitrogen and 60 kg potassium along with 100 kg phosphorus and 20 t FYM /ha
is recommended for production of processing grade tubers and higher yield of potato in Khumaltar
and similar soil and environment condition.

¢ Potato can be safely stored in ambient room temperature (28 + 0.6 ° C temperature and 88-89 %
R.H) under dark with minimum storage losses (15 %) up to 90 days. These potatoes were found
suitable for processing due to increase in dry matter, specific gravity and decrease the amount of

reducing sugars.
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® There was 7% weight loss of cold potato stored potato for 120 days and it was increased up to 9.63
% after 15 days reconditioning in ordinary condition.

e The increase in the reducing sugar of cold storage potato var. Kufri Jyoti is found with in a limit
required for processing potato in chips. This could be due to irregular eleciricity supply and
blocking for formation of invertase enzymes .

e  For the confirmation of results further one to two year experiment is needed.
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