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ABSTRACT  

A field study was carried out at Khumaltar-Lalitpur, during 2002-2004 to evaluate and compare 
the performance of different sizes of seedling tubers (1-5 g, 5-10 g, 10-20 g and 20-40 g) of true 
potato seed (TPS) with whole and half cut seed tubers of Desiree of 20-40 g size at 60- 

 

25-cm 
spacing. Percent emergence, plant height, ground cover by foliage, stems/plant, number of tubers 
per plant, marketable and total yields were significantly increased with the increase in seedling 
tubers weight as compared to whole and half cut seed tubers of Desiree. Late blight 
(Phytophthora infestans L.) disease was quite low in the TPS crops than Desiree. Both whole 
and half cut seed tubers of Desiree produced significantly higher average per tuber weight. 
Uniformity of the tubers harvested from different sizes of seedling tubers was statistically 
similar and tubers from Desiree were statistically uniform as compared to seedling tubers. The 
three years result suggests that more than 1 g size seedling tubers can be successfully used for 
potato production as from the seed tubers of any standard variety.  
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INTRODUCTION  

It has long been the tradition of majority of farmers in Nepal to use left small seed tubers, and 
sometimes even slice pieces with only one eye as seed for growing the potato crop to cover large area as 
much as possible with the minimum input of seed by using smaller seed pieces or very small seed 
tubers. This practice may be considered as one of the factors responsible for the low productivity. In 
such situation true potato seed (TPS) are the best with lower seed cost and higher yield potential. By 
using TPS as planting material about 18 percent of total edible potato production in developing 
countries can be saved for food (CIP 1982). Moreover viral, bacterial and other plant pathogens can be 
transmitted through tubers to succeeding generation, subsequently reducing plant health and yield.  TPS 
minimizes both of these limitations, because no portion of the usable harvest needs to be diverted for 
seed and diseases are much less prevalent in the botanical seed as compared to vegetative propagated 
materials (Sadik 1983). These factors in TPS are matter of interest especially to resource poor farmers in 
developing countries like Nepal. Potato propagation by true seed (Wiersema 1986) has resulted in an 
increasing use of seedling tubers derived from TPS at the farmer's level. TPS is usually used to produce 
small seedling tubers (<20 g/tubers) that are used as seed to produce a ware potato crop.  

High quality first generation seedling tubers (F1C1) can be obtained by seeding TPS in the nursery at 
high plant density (Nayar 1992, Wiersema 1985, Wiersema 1986) or by planting seedlings directly in 
the field. In small nursery beds, the adverse conditions can be managed well than in the field. Seedling 
tubers above 1 g size can be used for potato production (Adhikari and Rai 2004). Wiersema (1986) 
reported that the yield increases were significant with >5 g size tubers. It has been widely reported that 
both growth and yield of individual stems are largely dependent on the seed tuber size (Allen and Scoot 
1980, Wiersema 1986). 
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Generally higher proportion of small size (<10 g) seedling tubers derived from TPS can be obtained in 
the nursery at high plant density. So far no systematic study has been done in Nepal to find out the 
differential yield performance of seedling tubers in terms of size. Thus the present study was undertaken 
to compare the performance of four grades of seedling tubers, 1-5 g, 5-10 g, 10-20 g and 20-40 g with a 
seed weight of 20-40 g whole and half cut seed tubers of Desiree.   

MATERIALS AND METHODS  

An experiment was carried out during 2002-2004 at Hattiban Research Farm of Potato Research 
Program, Khumaltar-Lalitpur (1350 masl.). Before starting the experiment, the land was used for 
growing rice in summer (rainy season). Plants from seedling tubers of different weights (1-5 g, 5-10 g, 
10-20 g and 20-40 g) were evaluated and compared with whole and cut half seed tubers of Desiree 
variety (20-40 g) under partial irrigation condition.  

Seedling tubers of TPS family HPS II/67 derived from the nursery beds in the field during 2001, 2002 
and 2003 crop seasons at Hattiban Research Farm, were used in the experiment. After harvesting, the 
graded seedling tubers were kept in cold store till middle of Jan 2002, 2003 and 2004. Seedling tubers 
and seed tubers of Desiree were taken out from the cold store on 15 January and spread on diffused light 
store for sprouting. Well sprouted seedling tubers (all sizes), whole and half cut seed tubers of Desiree 
were planted in the field on 5 Feb 2002, 7 Feb 2003 and Feb 5, 2004. Just before planting, whole tubers 
of 40-80 g were cut longitudinally to make tuber half of 20-40 g. Randomized complete block design 
was used with four replications in plot of 3- 

 

2.4-m size consisted of four rows with 12 plants each. 
Distance between rows was 0.6 m, and spacing between plants was 0.25 m. A basal dose of N, P and K 
fertilizer was applied at the rate of 50:100:60 kg/ha respectively. Nitrogen was applied through DAP 
(18:48:00) and urea (46:0:0), phosphorus through di-ammonium phosphate (18:48:0) and potassium 
through muriate of potash (0:0:60). In addition, farmyard manure (FYM) at the rate of 20 t/ha was also 
used in the plots.  Additional nitrogen at the rate of 50 kg/ha was top-dressed as urea at the time of first 
earthing-up ie 45 days after planting (DAP). Insecticides and fungicides were not used at all.  Weeds 
were controlled by hand pulling at 45 and 60 DAP.  

Measurement on growth parameters such as stem number per hill, percent ground cover, plant height 
and late blight disease infection at 1-9 scales (1 = no symptoms, 2 = up to 5% affected, 3 = 5-15% 
affected, 4 = 15-35% affected, 5 = 35-65% affected, 6 = 65-85% affected, 7 = 85-95% affected, 8 = 
above 95% affected and 9 = dead) were taken. Disease severity was estimated weekly and expressed as 
the fraction of the foliage infected.  For accurate determination of stem numbers, the number of stems at 
soil level (above ground stems) was counted just before hilling. Ground cover by foliage was 
determined at 60 days after planting using wooden frame of 1 m by 0.6 m. The frame was divided into 
1- 

 

1-cm grid cell by double strings (one directly above the other). The frame was placed above two 
plants and the area below each intersection scored as green (cover by foliage) or not greens (not covered 
by foliage). Crop raised from true potato seed was dehaulmed after 110 days of planting and harvested 
10 days later. Desiree was dehaulmed at 90 days and harvested at 100 days after planting. Tuber 
germination after 30 days of planting, marketable (fraction>20 g size) (Kadian et al 1988) and total 
tuber yield, number of tuber per hill, average tuber weight and tuber uniformity was recorded at 
harvesting.  

Analysis of variance was performed by MSTATC (1986) to investigate the treatment effects. Duncan 
Multiple Range Test was used for comparison of means. The data analysis procedures were followed as 
described by Gomez and Gomez (1984). 
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RESULTS AND DISCUSSION  

Field emergence 
Percentage of final emergence was significantly increased with higher seedling tuber weight during 
2002 and 2004 (Table 1). Although three years emergence means of plants from seedling tubers size of 
>10 g and whole and half cut seed tubers of Desiree were similar. Emergence was delayed in seedling 
tuber of 1-5 g. Plants from 1-5 g tubers required an average of 3 days more to reach 90% emergence 
than plants from larger tubers. Emergence of 5-10 g seedling tubers was a day later than the larger 
tubers. Wiersema and Cabello (1986) reported that there was little difference in time to emergence 
between 5-10 g tubers and those from larger tubers.  

Table 1. Effect of seedling tuber weight, whole and half cut seed tuber of Desiree on plant emergence and 
plant height at Khumaltar-Lalitpur during 2002-2004 

Emergence, % Plant height, cm Tuber weight, g 
2002 2003 2004 Mean 2002 2003 2004 Mean 

Seedling tuber 1-5 89.50b 93.13 87.50c 90.04 b 49.10b 44.30b 51.90b 48.43c 
Seedling tuber 5-10 95.00a 94.38 90.00bc

 

93.13 b 50.55b 49.80a 52.05b 50.80b 
Seedling tuber 10-20 98.75a 96.25 95.00b 96.67 a 52.15b 50.90a 53.90b 52.30b 
Seedling tuber 20-40 100.00a 100.00

 

98.33a 99.44 a 57.15a 53.00a 58.80a 56.32a 
Desiree whole seed 20-40 100.00a 100.00

 

99.17a 99.72 a 53.75a 44.25b 51.50c 49.68d 
Desiree half cut seed 20-40

 

98.75a 98.75 99.17a 98.89 53.00ab

 

43.80c 49.90d 48.90e 
CV, % 5.38 4.16 3.15 4.10 4.75 4.71 3.51 4.42 
F test ** ns ** ** ** ** ** ** 

** Significant difference at 1% level. ns, Non significant. Means followed by the same letter within columns are 
not significantly different according to Duncan's Multiple Range Test at P = 0.05.  

Plant height 
Plant height increased with increasing seedling tuber weight in all the years (Table 1). Considerable 
differences were seen in the height of plant from seedling tubers and whole and half cut seed tubers of 
Desiree. Maximum mean plant height (56.32 cm) was recorded where seedling tubers of 20-40 g were 
planted. Batra et al (1992) also reported increase in plant height with the increase in seedling tuber 
weight. Plants from 5-10 g and 10-20 g seedling tubers had statistically similar plant height but the 
plants from whole and half cut seed tuber of Desiree were significantly taller than plants from 1-5 g size 
seedling tubers. The variation in plant height may be due to food reserve for early growth of seed tubers 
and varietal characters and interactions of planting materials and environment. Wiersema (1986) and 
Batra et al (1992) have reported similar findings.  

Table 2. Effect of seedling tuber weight, whole and half cut seed tuber of Desiree on ground cover and late 
blight infection at Khumaltar-Lalitpur during 2002-2004 

Ground cover, % Late blight infection, 1-9 scales Tuber weight, g 
2002 2003 2004 Mean 2002 2003 2004 Mean 

Seedling tuber 1-5 59.75c 67.50b

 

60.25b

 

62.50 c 2.00b 3.00 2.00b 2.33b 
Seedling tuber 5-10 66.75b 75.00a

 

67.25a

 

69.67 b 2.00b 3.00 2.00b 2.33b 
Seedling tuber 10-20 77.50a 77.50a

 

66.50a

 

73.83 a 2.00b 3.00 2.00b 2.33b 
Seedling tuber 20-40 80.50a 78.75a

 

70.00a

 

76.42 a 2.00b 3.00 2.00b 2.33b 
Desiree whole seed 20-40 63.00bc 57.50c

 

60.25b

 

60.25 cd 7.00a 6.00 4.00a 5.67a 
Desiree half cut seed 20-40 62.50bc 52.50c

 

57.75b

 

57.58 d 7.00a 6.00 4.00a 5.67a 
CV, % 4.57 5.88 5.27 5.27 10.47 12.31 11.48 11.70 
F test ** ** ** ** ** ** ** ** 

** Significant difference at 1% level. Means followed by the same letter within column are not significantly 
different according to Duncan's Multiple Range Test at P = 0.05.  
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Ground cover 
The ground covers by foliage among the treatments were statistically significant in all the years. The 
mean ground cover by foliage of three years showed that 20-40 g size seedling tubers had the maximum 
ground cover (76.42%), whereas minimum in half cut seed tubers of Desiree (57.58%) (Table 2). Plants 
from 10-20 g and 20-40 g had statistically similar ground cover. This may be due to emergence and 
plant height (Table 1).  

Ground cover by foliage indicates the size of the photosynthetic system and is therefore an indication of 
intercepted radiation (Kloos 1986). Allen and Scoot (1980) have shown that there is a close relationship 
between total intercepted light and tuber yield. Ground cover by foliage was significantly increased with 
increasing seedling tuber weight and number of stems per plant (Tables 2, 3). In general greater the 
number of stems, the earlier the ground cover by foliage. Lateral stems on the main stem near or in the 
ground cover can help to achieve a close canopy and so enhance light interception. This suggest a 
positive effect of the amount of tuber reserve per stem on plant growth at early stage which is also 
reported by Moorby (1967), Wiersema (1986), Iritani et al (1972).   

Late blight infection 
Late blight incidence recorded in the 1-9 scales indicated that diseases build up in the seedling tubers 
was significantly lower than whole and cut seed tuber of Desiree (Table 2). Late blight infection in the 
treatments was slightly higher in 2003 as compared to 2002 and 2004. The variation in late blight 
infection may be due to the not conducive environment in 2003 for late blight pathogens (Table 2). TPS 
seedling tubers represent genetic variability, which are genetically not uniform and hence each plant 
acted as different genotype, which needed different matching race of Phytophthora infestans L. Under 
such situation accumulation of higher genes of virulence by a pathogen become difficult. This 
phenomenon not only delayed the infection but also check the build up of late blight. Singh and Bahal 
(1997) also indicated that disease build up in the TPS crops were lower than the clonal variety Rose 
through seed tubers of variety Kufri Jyoti.  

Table 3. Effect of seedling tuber weight, whole and half cut seed tuber of Desiree on number of main stems 
per plant and number of tubers per plant at Khumaltar-Lalitpur during 2002-2004 

Number of main stems/plant Number of tubers/plant Tuber weight, g 
2002 2003 2004 Mean 2002 2003 2004 Mean 

Seedling tuber 1-5 2.45d 1.65d 2.80d 2.30 e 10.82c 11.08b 7.16cd 9.68 d 
Seedling tuber 5-10 3.30c 1.85d 3.00c 2.72 c 10.81c 13.58a 7.68c 10.69c 
Seedling tuber 10-20 3.55b 2.25c 3.50b 3.10 b 12.43b 13.77a 9.35b 11.85 b 
Seedling tuber 20-40 3.80a 2.60b 3.70a 3.37 a 14.35a 13.82a 10.11a 12.76 a 
Desiree whole seed 20-40 2.50d 2.95a 3.10c 2.85c 6.66d 8.03c 6.74de 7.14e 
Desiree half cut seed 20-40 2.35d 2.35c 2.80d 2.50d 6.15d 7.04d 6.17e 6.45e 
CV, % 4.92 6.95 3.24 4.92 4.03 4.81 6.08 4.91 
F test ** ** ** ** ** ** ** ** 

** Significant difference at 1% level. Means followed by the same letter within column are not significantly 
different according to Duncan's Multiple Range Test at P = 0.05.  

Stem number  
If high yields per plant are desired, stems/plant should be low, where as it should be high when high 
yields per hectare are required (Beukema and Van Der Zaag 1990). The number of stem per plant 
increased with increasing seedling tuber weight (Table 3). It is attributed to increase in number of eyes. 
Batra et al (1992) and Iritani et al (1972) also reported increase in stems per plant with increases in seed 
size. The maximum stems/plant (3.37) was recorded in plants from seedling tubers 20-40 g size and 
minimum in 1-5 g seedling tubers. Plants from whole seed tubers of Desiree produced significantly 
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higher stems/plant due to higher eyes in the tubers. In all the sizes of seedling tubers stems/plant was 
lower in 2003 as compared to 2002 and 2004.  

Tuber number  
Tuber number is a function of stem population (Cho and Iritani 1983), but is also influenced by cultivars 
and several other factors, which control vegetative growth. There was significant effect of tuber sizes on 
tuber number per plant in all the years (Table 3). All the sizes of seedling tubers produced significantly 
higher tuber per plant compared to whole and half-cut seed tubers of Desiree. Tuber numbers per plant 
were not consistent across years. Tubers/plant was similar in 2002 and 2003 but it was low in 2004 due 
to unavailability of irrigation during growth period in 2004. TPS seedling tubers have tendency to 
produce more number of tubers per plant than Desiree seed tubers. The three years mean showed that 
plants from whole and cut seed pieces of Desiree produced similar tuber number per plant. Plants from 
increasing weight of seedling tubers significantly increased the tuber number per plant. This result agree 
with the data from Batra et al (1992) indicated that tuber number per plant increased with increase in 
seedling tuber size. The highest tuber number per plant was recorded in 20-40 g size seedling tuber 
planted crop. The data indicate that the number of main stems per plant has positive bearing on number 
of tubers per plant. The results corroborate with the findings of Wiersema (1986) and Kadian et al 
(1988).  

Table 4. Effect of seedling tuber weight, whole and half cut seed tuber of Desiree on marketable yield and 
total yield at Khumaltar-Lalitpur during 2002-2004 

Marketable yield, t/ha (>20 g) Total  yield t/ha Tuber weight, g 
2002 2003 2004 Mean 2002 2003 2004 Mean 

Seedling tuber 1-5 21.93c 21.07c 11.50e

 

18.17 d 24.90cd 24.24c 13.28d 22.82d 
Seedling tuber 5-10 23.33bc 24.62b 15.28c

 

21.08c 26.60c 28.14b 17.18c 23.97c 
Seedling tuber 10-20 24.11b 26.83ab 19.28b

 

23.41b 28.81b 30.67a 21.45b 26.98b 
Seedling tuber 20-40 31.45a 27.51a 22.45a

 

27.14 a 37.17a 30.85a 24.78a 30.93a 
Desiree whole seed 20-40 24.01b 16.83d 13.63d

 

18.16d 25.13cd 18.13d 14.78d 19.35e 
Desiree half cut seed 20-40

 

22.03c 14.76d 13.00d

 

16.60e 23.44d 15.84d 14.55d 17.94f 
CV, % 4.42 7.55 6.09 6.12 4.33 4.67 5.78 5.62 
F test ** ** ** ** ** ** ** ** 

** Significant difference at 1% level. Means followed by the same letter within columns are not significantly 
different according to Duncan's Multiple Range Test at P = 0.05.  

Tuber yield 
Weight of the TPS seedling tubers, whole and half-cut seed tubers of Desiree significantly affected the 
total and marketable tuber yields per hectare in all years (Table 4). The significantly maximum total and 
marketable (>20 g) tuber yield was obtained when larger seedling tubers were planted. Seedling tuber 
20-40 g size produced the highest total and marketable yield (30.93 t/ha and 27.14 t/ha, respectively). 
The overall performance of three years means showed that relative yield difference between plants 
grown from all the sizes of seedling tubers was greater than whole and half cut seed tubers. This may be 
explained on the basis of photosynthates in large size seedling tubers that helped in early emergence, 
better growth, high ground cover by foliage, tubers/plant and positive effect on the amount of tuber 
reserve per stem on growth (Tables 1, 2, 3). The results are in conformity with the findings of Wiersema 
(1986), Kadian et al (1988) and Iritani et al (1972). The data presented in Table 4 indicate the 
production of marketable and total tuber weight was high in 2002 and 2003 as compared to 2004 
probably due to unavailability of irrigation in the early bulking stage. The yield of whole and half cut 
seed tubers of Desiree is higher in 2002 the 2003 and 2004. The variation may be due to better haulm 
growth and average tuber weight (Tables 2, 5). The whole seed tuber of Desiree produced statistically 
higher marketable and total yields in 2002 than half-cut seed tuber of Desiree. But it was similar in 2003 
and 2004.  In most of the developing countries especially in Nepal the tuber size of 20 g and above is 
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usually accepted as marketable. The seedling tuber size less than 20 g can successfully be used as seed 
tubers for next season planting which would give the same potential yield from seed tubers of standard 
variety.  

Table 5. Effect of seedling tuber weight, whole and half cut seed tuber of Desiree on average tuber weight 
and tuber uniformity at Khumaltar, Lalitpur during 2002-2004 

Average tuber weight, g Tuber uniformity, 1-5 scales Tuber weight, g 
2002 2003 2004 Mean 2002 2003 2004 Mean 

Seedling tuber 1-5 34.31cd 31.14 27.80d 31.08c 4.00c 4.00b 4.00c 4.0 b 
Seedling tuber 5-10 36.88cd 32.94 33.56bc 34.46c 4.00c 4.00b 4.00c 4.0 b 
Seedling tuber 10-20 34.80d 33.46 34.45abc

 

34.24c 4.00b 4.00b 4.00b 4.0 b 
Seedling tuber 20-40 38.90c 33.51 36.88a 36.43b 4.00b 4.00b 4.00b 4.0 b 
Desiree whole seed 20-40 61.27a 33.96 36.00ab 43.74a 5.00a 5.00a 4.80a 4.93a 
Desiree half cut seed 20-40 52.91b 33.76 32.55c 39.74a 5.00a 5.00a 4.80a 4.93a 
CV, % 5.47 8.06 5.02 6.22 2.63 4.67 2.67 3.43 
F test ** ns ** ** ** ** ** * 

** Significant difference at 1% level. ns, Non significant. Means followed by the same letter within columns are 
not significantly different according to Duncan's Multiple Range Test at P = 0.05. Tuber uniformity scales: 1 = 
least uniform and 5 = Most uniform.  

The overall three years mean showed that average tuber weight from all the sizes of seedling tubers was 
statistically lowest as compared to the whole and half-cut seed tubers of Desiree (Table 5). The average 
tuber weight among the treatments was significantly different in 2002 and 2004 and insignificant in 
2003. Tuber weights of 1-5 g, 510 g, 10-20 g seedling tubers were statistically similar. Whole seed 
tubers of Desiree gave highest average tuber weight (43.74 g) followed by half cut seed tuber of Desiree 
(39.74 g) and 20-40 g seedling tubers (36.43 g) and minimum in 1-5 g size (31.08 g). Kadian et al 
(1988) also reported similar results. Short duration (90 days) Desiree matured earlier than crops grown 
from TPS seedling tubers. Although no systematic ratings on maturity were taken, it was observed that 
plants from smaller seedling tubers mature later than the larger. This may explain the average tuber 
weight differences between plants from the different seedling tuber weights.  

The produce from the four sizes of seedling tubers could not be distinguished morphologically in terms 
of tuber shape, color and depth of eye but statistically distinguished from seed tuber of Desiree (Table 
5). The tuber of Desiree was most uniform in color, shape and size compared to seedlings and seedling 
tubers.  

Seedling tubers of TPS family HPS II/67 have shown the potential of giving significantly higher yield of 
potatoes than Desiree. In Mid Hill condition like Kathmandu valley, the cost of seed tubers is high and 
good quality disease free seed tubers are not easily available at reasonable cost. Hence, use of above 1 g 
size seedling tubers can successfully be used for potato production as from the seed tubers of release 
cultivars.   
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