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Abstract       A participatory evaluation experiment was carried out in mid hill 
Kusadevi (1500masl) site of Kabhrepalanchok district, Nepal during 2012/13 
and 2013/14 to identify suitable True Potato Seed tuber families (F1C2) 
having high yield for potato production. Eight hybrid TPS F1C2 families were 
evaluated and compared with standard clonal variety Janakdev. The 
genotypes were evaluated in randomized complete block design with three 
replications. The data on growth parameters, late blight infection, tuber 
number and tuber yield were recorded for performance evaluation. Based on 
the experimental results, TPS F1C2 tuber families LT 8×TPS-13 and LT 
8×TPS-67 was significantly produced highest tuber yield (31.5t/ha) and 
(30.7t/ha) in farmer’s field in 2012/13 respectively. But, in 2013/14 
significantly maximum tuber yield (38.19t/ha) and (37.64t/ha) was obtained 
from C96H-13.29×TPS-13 and C96H-02.4×C99HT-2-32.17 respectively. Most 
of the TPS F1C2 tuberlets produced highest tuber yield as compared to 
standard clonal variety tested in both experimental years. No late blight 
symptoms could be noticed during both experiments. The results suggest that 
the hybrid TPS tuber families (F1C2) performed overall better than 
commercial variety Janakdev. The study concluded that through TPS 
technology disease free potato tubers can be produced on commercial basis 
and true potato seed families could be successfully used as seed purpose for 
higher tuber yield up to F1C2 generations. Hence, TPS tuber families LT 
8×TPS-13, LT 8×TPS-67, C96H-13.29×TPS-13 and C96H-02.4×C99HT-2-
32.17 was found promising for potato production by F1C2 tuberlets planting in 
mid hill Kabhrepalanchok district of Nepal.   
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Potato is one of the most important crops in 

Nepal. It is utilized as a major vegetable in terai and 

mid hills and used as a vegetable and staple food in 

high hills. It occupies the fifth position in area 

coverage, second in total production and first in 

productivity among the food crops grown in Nepal. It 

serves as a staple food in the high hills and plays a vital 

role in the food security of the country. In the year of 

2012/13 area under potato was reported 1, 97, 234 ha 

and total production 26, 90,421 tons with an average 

productivity of 13.64mt/ha [1].The average 

productivity of potato crop in Nepal is very low (13. 

64mt/ha) as compared to neighboring countries India 

(22.8mt/ha), China (15.8mt/ha) and the world average 

(18.9mt/ha) [3]. 

Availability of healthy clonal planting 

material is the major constraint for increasing potato 

production and productivity in the country. In many 

areas the resource poor farmers are still using the 

degenerated tuber seed of old varieties as propagating 

materials. They do not have capacity to buy the 

expensive tuber seed of high yielding varieties. For 

such areas the true potato seed of some promising 

families can supplement the requirement of costly 

disease free tuber seed [7]. There are also other 

advantages in using TPS over tubers, such as 

substantial saving in effort, time and money in storage 

and transportation of seed if true seed is used in 

preference to tuber seed [8]. TPS does not carry major 

viruses and nematodes. It is less susceptible to major 

potato diseases like late blight (Phytophthora infestans) 

and it requires less fungicide as compared to crop 

grown from clonally multiplied varieties. 

A number of studies in South West Asia 

including Nepal have shown the superiority of TPS 

progenies over the traditional system of potato 

production. In Nepal two TPS progenies i.e. HPS II/67 

and HPS 7/67 have performed satisfactory at farmer’s 

fields in mid-hills and terai. These two TPS progenies 

have registered namely TPS-1 and TPS-2 in 2014. At 

some places these families out-yielded the local 

varieties. Selection of some location specific high 
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yielding medium maturing TPS progenies would 

certainly bring more area under potato cultivation.  

Besides this, the national average potato productivity 

will also increase. 

Many studies were carried out by National Potato 

Research Programme (NPRP) to identify high yielding 

TPS F1C1 families in the country during last several 

years. Bhattarai [4] reported that TPS families C96H-

13.29 x TPS – 13 (5.75 kg/m
2
) and LT- 8 x TPS-67 

(5.55 kg/m
2
) were the best in Khumaltar, Lalitpur 

condition.. These TPS families are high yielder with 

good tuber shape, acceptable size and color. Usually in 

case of TPS cultivation, F1C1 (seedling tuber) is 

recommended as a seed purpose for higher yield. In 

this study F1C2 tuberlets were used and compared with 

commercial variety to observe the effect on yield 

potentiality in farmer’s field condition. True potato 

seed families could be successfully used as seed 

purpose for higher tuber yield up to three generations 

[6]. They [6] reported that F1C2 generations of some 

TPS lines viz; CIP 903135 (29.67 t/ha), CIP 903051 

(32.12 t/ha), CIP903035 (31.62 t/ha) and MFII×TPS 67 

(34.48 t/ha) produced higher tuber yield than F1C1 

generations of these lines; (27.96 t/ha), (29.30 t/ha), 

(30.92 t/ha) and (24.57 t/ha) respectively. The present 

study and results are supported by the reports of KC 

and Ghimire [6] in TPS. NPRP has been selected some 

high yielding TPS F1C1 progenies after evaluation of 

many TPS families in different research stations. Based 

on all research results obtained some TPS tuber 

families are found very promising and they need to be 

further tested and compared at farmers’ level. To 

identify the suitable TPS tuber families, having high 

yield, good uniformity, and tolerance/resistance to 

major diseases, experiments were carried out at 

Kavrepalanchok district, mid hill of Nepal during 

2012/13 to 2013/14. 

 

Materials and Methods 

 
The study was conducted for two consecutive years 

(2012 to 2014) at mid hill Kusadevi (1500masl) VDC 

(Village Development Committee) of 

Kabhrepalanchok district. F1C1 tuberlets produced 

from previous years were planted in the farmer’s field 

(Kusadevi VDC-7) of Kavrepalanchok district. Eight 

hybrid TPS F1C2families; C96H-02.7×TPS-13, 

C98HT-200.14×C99HT-2-58.1, LT8×TPS-67, 

C96H13.29×TPS13, MFII×TPS67, LT8×TPS13, 

HPS7/67,C96H-02.4×C99HT-2-32.17, and commercial 

variety Janakdev (as a check) were included in the first 

year (2012/13) trial. Similarly, in 2
nd

 year (2013/14) 

experiment, among eight families, seven were 

continued for retesting from previous experiment and a 

new promising TPS line HPSII/67 was added instead 

of C98HT-200.14×C99HT-2-58.1.Based on the on -

station performance, selected genotypes tested in 

farmer’s field condition. The trial was established 

within third week and second week of January 2013 

and 2014 respectively. The individual plot size was 2.4 

m x 3 m. TPS families were sown in RCBD with three 

replications; a farmer was treated as a replication. 

Potato tuberlets were planted by maintaining row- to- 

row 60 cm and plant-to-plant 25 cm distance. Fertilizer 

was used at the rate 100:100:60 NPK kg/ha with 20 t 

FYM/ha. No fungicide and insecticide sprayed and 

other management practices were followed as per 

NPRP recommendation. The emergence count was 

done after 45 days of planting. Data was recorded from 

the whole plot. Growth parameters and total tuber yield 

and yield attributing characteristics were recorded 

during study. The data was analyzed using the 

GENSTAT 3.2 computer package. 

 

Results and Discussions 

 
During 2012/13, the plant emergence was recorded 

from 45.33 to 48 in evaluated genotypes. The ground 

cover was measured highest (90%) in LT 8×TPS-13 

and lowest (70%) in C96H-02.4×C99HT-2-32.17. The 

plant uniformity remained in between 4 to 4.6  in 1-5 

scales in most of the genotypes. Number of stems per 

plant and plant height differences among the families 

were stastically significant (Table 1). Maximum(9.2) 

number of stems per plant  was found in HPS 7/67. The 

highest (65.7 cm) plant height was measured in LT 

8×TPS-13 and the lowest (44.4 cm) in C98HT-

200.14×C99HT-2-58.1.All genotypes were found late 

blight (LB) tolerent/resistant in that area during crop 

period. 
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Table 1 

Plant characteristics of TPS F1C2 tuberlets evaluated at Kusadevi VDC-7, Kabhrepalanchok, district,  

Nepal (2012-2013) 

TPS tuber families/variety 

Plant 

Emergence 

count 

Ground 

Coverage 

(%) 

Plant 

Uniformity 

(1-5) 

Stem 

/plant 

(no) 

Plant 

height 

(cm) 

Late 

blight 

(1-9) 

C96H-02.7×TPS-13 47.00 78.3 4.3 5.3 64.6 1 

C98HT-200.14×C99HT-2-58.1 47.00 75.0 3.3 5.8 44.4 1 

LT 8×TPS-67 47.00 85.0 4.3 6.4 54.1 1 

C96H-13.29×TPS-13 46.33 86.7 4.6 5.7 56.0 1 

MF II×TPS-67 46.00 78.3 4.0 7.2 51.7 1 

LT 8×TPS-13 48.00 90.0 4.3 5.8 65.7 1 

HPS 7/67 48.00 81.7 4.3 9.2 49.5 1 

C96H-02.4×C99HT-2-32.17 45.67 70.0 3.3 5.4 46.6 1 

Janakdev 45.33 80.0 4.0 5.3 58.3 1 

Mean 46.70 80.6 4.07 6.2 54.5 1 

F-test ns * ns * * - 

LSD(0.05) 4.093 9.29 1.013 2.250 12.08 - 

CV (%) 5.1 6.7 14.4 20.7 12.8 - 

 **,* Significant at 1% and 5% level, respectively, ns= Non-significant. Late blight incidence rating: 1= no symptoms, 2 = affected 

up to 5%, 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. Plant uniformity: 1=very poor, 2=poor, 3=fair, 4=good and 5=excellent 

 

 

The numbers of tubers per plot
 

differed 

significantly among the TPS tuber families. It ranged 

from 402 to 822 (Table 2).The maximum (822) number 

of tubers per plot was counted in HPS 7/67 followed by 

C96H-13.29×TPS-13 (768). The highest (22.67kg) 

tuber weight per plot was obtained in LT 8×TPS-13 

which was at par with LT 8×TPS-67 (22.10kg). TPS 

family LT 8×TPS-13 produced highest tuber yield 

(31.5 t/ha).TPS families and several other factors 

influence tuber number and tuber weight. The genetic 

makeup of the TPS tuber family also might be 

responsible for these differences [2, 5]. The tuber 

number per plot varied significantly among the 

evaluated genotypes whereas weight per plot or tuber 

yield (t/ha) was statistically not significant (Table 2).  

Tuber grading result (Table 2) showed that the 

highest number of small size tubers (<25 g) per plot 

was recorded in HPS 7/67 (295) followed by LT 

8×TPS-67 (217.3). The family C96H-13.29×TPS-13 

produced highest number (521) of 25-50 g seed size 

tubers followed by LT 8×TPS-67 (479).Check variety 

Janakdev produced the highest number (88) of >50 g 

oversize tubers followed by LT 8×TPS-13 (76).  

Regarding the tuber weight the family HPS 7/67 

produced the maximum tuberlets (2.7 kg) of weight 

<25 g small size per plot and minimum (1.1 kg) in both 

LT 8×TPS-13 and check line Janakdev (Table 2). The 

maximum weight (14.67 kg/plot) of 25-50 g seed size 

tubers was recorded in LT 8×TPS-67 which was at par 

with C96H-13.29×TPS-13 (14.23kg/plot) whereas, it 

was lowest (7.23kg/plot)  in the family C96H-

02.4×C99HT-2-32.17. Likewise, the family LT 

8×TPS-13 produced the maximum weight (8.60 

kg/plot) of >50 g oversize tubers followed byJanakdev 

(8.40kg/plot) and minimum (4.40 kg/plot) in C96H-

02.4×C99HT-2-32.17.
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Fig.1.Aspects of harvested TPS F1C2 tuber families in Farmer’s field condition during 2012-2014 

 

Table 2  

Yield characteristics of TPS F1C2 tuberlets evaluated at Kusadevi VDC-7, Kabhrepalanchok, district,  

Nepal (2012-2013) 

 

 

TPS tuber families/variety 

Tuber size distribution by number and 

weight (kg)/plot 

Yield per 

plot 

(tuber 

number & 

weight) 

Tuber 

yield 

(t/ha) US (<25 g) SS (25-50g) OS(>50 g) 

No. Wt. 

(kg) 

No. Wt. 

(kg) 

No. Wt. 

(kg) 

No. Wt. 

(kg) 

 

C96H-02.7×TPS-13 132.7 1.2 351 11.90 68.0 6.90 552 19.97 27.7 

C98HT-200.14×C99HT-2-58.1 138.7 1.2 359 12.03 51.3 5.33 549 18.53 25.7 

LT 8×TPS-67 217.3 1.8 479 14.67 66.0 5.63 762 22.10 30.7 

C96H-13.29×TPS-13 182.3 1.3 521 14.23 65.0 5.93 768 21.43 29.8 

MF II×TPS-67 204.7 1.7 371 11.90 70.0 5.63 645 19.23 26.7 

LT 8×TPS-13 136.3 1.1 336 12.93 76.0 8.60 549 22.67 31.5 

HPS 7/67 295.0 2.7 455 12.57 72.0 5.03 822 19.67 27.3 

C96H-02.4×C99HT-2-32.17 190.0 1.9 219 7.23 55.7 4.40 464 13.57 18.8 

Janakdev 77.3 1.1 237 10.33 88.0 8.40 402 19.80 27.5 

Mean 174.9 1.5 370 11.98 68 6.21 613 19.66 27.3 

F-test ** * * ns ns * * ns ns 

LSD(0.05) 
76.83 0.696 159.4 4.872 35.30 2.607 

193.5 6.519 
9.05 

CV (%) 25.4 27.2 24.9 23.5 30.0 24.3 
18.2 19.2 

19.2 

**,* Significant at 1% and 5% level, respectively, ns= Non-significant, US=under size, SS=seed size, OS=over size 

 

During 2013-2014 the result revealed that plant 

emergence was counted from 45.33 to 48 in tested 

genotypes. The germination was highest (48) in the 

family MF II×TPS-67. The ground cover was highest 

(93%) in HPS II/67 and lowest (76.67%) in check 

variety Janakdev was recorded. There was no 

significant difference among TPS tuber families and 

commercial variety Janakdev for plant uniformity, 
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number of stems per plant, plant height and late blight 

incidence.The plant uniformity remained in between 3 

to 3.7  in 1-5 scales in most of the genotypes. 

Maximum (8.5) number of stems per plant  was found 

in LT 8×TPS-13. The highest (66.0 cm) plant height 

was measured in LT 8×TPS-13 and the lowest 

(53.9cm) in HPS II/67. Late blight incidence recorded 

in the scales (1-9) indicated that all the genotypes 

found tolerant/resistant to late blight diseases in 

evaluated domain except MF II×TPS-67 which showed 

very low disease build up (1.6) at 80 days after 

planting (Table 3). The differences for other variables 

such as tuber grade of under size(<25g), tuber number 

and  yield per plot was highely significant (Table 4). 

The maximum (832) number of tubers per plot was 

counted in HPS 7/67 followed by LT 8×TPS-67(733). 

But the highest (27.50 kg) tuber weight per plot was 

obtained in C96H-13.29×TPS-13 followed stastically 

at par by C96H-02.4×C99HT-2-32.17 (27.10 kg).The 

tuber number and weight per plot varied significantly 

among the evaluated genotypes (Table 4).

 

 

Table 3  

Plant characteristics of TPS F1C2 tuberlets evaluated at Kusadevi VDC-7, Kabhrepalanchok, district,  

Nepal (2013-2014) 

TPS tuber  families/variety 

Plant 

Emergence 

count 

Ground 

Coverage 

(%) 

Plant 

Uniformity 

(1-5) 

Stem 

/plant(no) 

Plant 

height(

cm) 

Late 

blight 

(1-9) 

C96H-02.7×TPS-13 45.33 

 

 

 

 

 

3333333 

81.67 3.0 7.2 61.7 1.0 

HPS II/67 47.300 80.00 3.3 8.3 53.9 1.0 

LT 8×TPS-67 47.00 88.33 3.3 5.4 55.7 1.0 

C96H-13.29×TPS-13 47.67 86.67 3.0 7.6 57.9 1.0 

MF II×TPS-67 48.00 88.33 3.7 6.5 61.0 1.6 

LT 8×TPS-13 47.33 81.67 3.0 8.5 66.0 1.3 

HPS 7/67 46.33 93.33 3.7 7.2 57.0 1.3 

C96H-02.4×C99HT-2-32.17 47.67 83.33 3.3 7.1 57.4 1.0 

Janakdev 47.00 76.67 3.7 4.6 59.1 1.0 

Mean 47.04 84.44 3.33 6.96 58.89 1.148 

F-test * * ns ns ns ns 

LSD(0.05) 1.452 6.766 0.790 2.731 7.613 0.726 

CV (%) 1.8 4.6 13.7 22.7 7.5 36.5 

**,* Significant at 1% and 5% level, respectively, ns= Non-significant. Late blight incidence rating: 1= no symptoms, 2 = affected up 

to 5%, 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. Plant uniformity: 1=very poor, 2=poor, 3=fair, 4=good and 5=excellent. 

 

 

Tuber grading shows that highest number of small 

sized tuberlets (<25 g) were obtained from HPS 7/67 

(517 tubers) per plot followed by LT 8×TPS-67 (436). 

Likewise, the highest weight of small sized (<25g) 

tubers was observed in family LT 8×TPS-67 

(7.03kg/plot). Tuber family C96H-13.29×TPS-13 

produced the highest tuber number (289) and weight 

(13.67kg) of seed sized (25-50g) tubers per plot 

followed by MF II×TPS-67 (271) and (12.80kg). 

Highest number (105.7) and weight (11.67kg) of over 

sized (>50g) tuber per plot was recorded in the families 

LT 8×TPS-13 and C96H-02.4×C99HT-2-32.17 

respectively. Tuber grades variables like number and 

weight of under size and weight of oversize was found 

significantly difference among TPS lines and 

commercial variety Janakdev while, it was not 

significant for the number and weight of seed sized 

tubers and number of over sized tubers (Table 4).

 

 

 

 

 

 

 

 

 



 6 

Table 4  

Yield characteristics of TPS F1C2 tuberlets evaluated at Kusadevi VDC-7 Kabhrepalanchok,     district, Nepal 

(2013-2014) 

 

 

TPS tuber families/variety 

Tuber size distribution by number and weight 

(kg)/plot 

Yield per plot 

(tuber 

number 

&weight) 

Tuber 

yield 

(t/ha) US (<25 g) SS (25-50g) OS(>50 g) 

No. Wt. 

(kg) 

No. Wt. 

(kg) 

No. Wt. 

(kg) 

No. Wt. 

(kg) 

 

C96H-02.7×TPS-13 276 3.80 213 9.50 69.7 6.37 559 19.67 27.32 

HPS II/67 374 6.13 216 9.27 85.0 8.40 675 23.80 33.06 

LT 8×TPS-67 436 7.03 241 10.53 56.7 5.67 733 23.23 32.27 

C96H-13.29×TPS-13 353 5.57 289 13.67 78.7 8.27 720 27.50 38.19 

MF II×TPS-67 368 4.70 271 12.80 80.3 9.10 720 26.60 36.94 

LT 8×TPS-13 233 3.70 231 10.70 105.7 10.83 569 25.23 35.05 

HPS 7/67 517 6.23 210 8.37 105.0 7.63 832 22.23 30.88 

C96H-02.4×C99HT-2-32.17 326 5.23 218 10.20 100.0 11.67 644 27.10 37.64 

Janakdev 172 3.87 123 7.23 73.0 8.0 368 19.10 26.53 

Mean 339 5.14 223 10.25 83.8 8.44 647 23.83 33.10 

F-test ** ** ns ns ns * ** ** ** 

LSD(0.05) 112.7 1.688 101.2 4.709 45.09 3.128 129.7 3.464 4.810 

CV (%) 19.2 19.0 26.2 26.5 31.1 21.4 11.6 8.4 8.4 

**,* Significant at 1% and 5% level, respectively, ns= Non-significant, US=under size, SS=seed size, OS=over size 

 

It is observed that all the TPS tuber families produced 

higher tuber yield than commercial variety Janakdev 

(Fig.2). Our results are supported with KC and Ghimire 

[6] reports, they evaluated different generation of TPS 

lines and found that the F1C2 generations produced 

higher tuber yield over other generations which 

indicates third generation (F1C2) TPS tubers can also 

be used as a seed purpose for potato production.
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Fig.2. Tuber Yield (t/ha) comparison of TPS F1C2 tuberlets with commercial variety Janakdev at farmer’s field 

condition during 2013-2014 

 

 

TPS lines/variety 
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Conclusions 

 
Based on the experimental results, TPS F1C2 

tuber families LT 8×TPS-13 and LT 8×TPS-67 was 

significantly produced highest tuber yield 22.67kg/plot 

(31.5t/ha) and 22.10kg/plot (30.7t/ha) in farmer’s field 

in 2012/13 respectively. But, in 2013/14 significantly 

maximum tuber yield 27.50kg/plot (38.19t/ha) and 

27.10kg/plot (37.64t/ha) was obtained from C96H-

13.29×TPS-13 and C96H-02.4×C99HT-2-32.17 

respectively. Most of the TPS F1C2 tuberlets produced 

highest tuber yield as compared to standard clonal 

variety tested in both experimental years. No late blight 

symptoms could be noticed during both experiments in 

farmer’s field. 

It is concluded from the study that TPS tuber families 

(F1C2) performed overall better than commercial 

variety Janakdev (Fig.2). The study concluded that 

through TPS technology disease free potato tubers can 

be produced on commercial basis and true potato seed 

families could be successfully used as seed purpose for 

higher tuber yield up to F1C2 generations. Hence, TPS 

tuber families LT 8×TPS-13, LT 8×TPS-67, C96H-

13.29×TPS-13 and C96H-02.4×C99HT-2-32.17 was 

found promising for potato production by F1C2 

tuberlets planting in mid hill Kavrepalanchok district 

of Nepal. 

 

References 

 
1. ABPSD. 2013. Statistical Information on Nepalese 

Agriculture Agri-business, Promotion and Statistics 

Division/ Ministry of Agricultural Development, Singh 

durbar, Kathmandu, Nepal. 

2. Adhikari, R.C., Rai, G.P., Upreti, K.C., Gautam, I.P., 

Chaudhary, D.K., Chapagain, T.R., Bhandari, K.B., 

2004. Evaluation of true potato seed families for 

seedling tuber production in Nepal. In: Proceedings of 

the fourth national workshop on horticulture held at 

NARC, National Agricultural Research Institute and 

Horticulture Research Division, Khumaltar, Lalitpur 

from 2 to 4 March 2004, p. 158-166. 

3. Anonymous. 2013. Indian Horticulture Database. 

National Horticulture Board (NHB)/ Ministry of 

Agriculture, Gurgaon, India. 256pp. 

4. Bhattarai, P., Gautam, I.P., Upreti, K.C., 2014. 

Evaluation of True Potato Seed Families for Seedling 

Tuber Production in Khumaltar Lalitpur Condition of 

Nepal. Proceedings of the National Potato Research 

Workshop, Khumaltar, Lalitpur, Nepal, 31 March- 2
nd

 

April, 2014, p.22-28 

5. Kadian, M.S., Patel, P.K., Upadhaya, M.D., Thakur, 

K.C., 1987. Evaluation of TPS progenies for the potato 

production in Dessa (Gujrat). Journal of Indian Potato 

Association, 14: 57-59. 

6. KC, R.B., Ghimire, S.C., 2014.Progeny evaluation 

of True Potato Seed tuber families for higher yield. 

Proceedings of the National Potato Research Workshop, 

Khumaltar, Lalitpur, Nepal, 31 March- 2
nd

 April, 2014, 

p.29-32 

7. Sadik, S., 1983. Potato production from true seed-

present & future. In: proceedings International 

Congress " Research for the potato in the year 2000". 

(Eds) W.J. Hook er, International Potato Center, Lima 

Peru, p. 18-25. 

8. Upadhya, M. D., Thakur K. C., 1989.  Breeding 

Strategy to Develop Parental Lines for Hybrid True 

Potato Seed Production. In: Current Facts in Potato 

Research, Indian Potato Association, and CPRI Shimla, 

India.

 

 


