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ABSTRACT

Seven true potato seed (TPS) hybrids were evaluated in beds at the International
Potato Centre farm (CIP), Kafr El-Zayat, El-Gharbia governorate, Egypt during 2002
and 2003 spring planting seasons, and the resultant seedling tubers were planted
during 2002 and 2003 fall planting seasons and during 2003 and 2004 spring planting
seasons. This study aimed to produce seed potato free of virus diseases and to re-
duce the importation of seed tubers from the European countries at expensive prices.
The results showed that HPS 1/67 hybrid was the best in vegetative characteristics
measured as vigor, uniformity and stem length, while HPS I/TPS 13 hybrid showed
the lowest values. In addition, HPS 1/67, HPS 11/67 and Serrana x TPS 67 hybrids
gave the highest seedling tuber yield /m2., whereas, the lowest yields /m? were ob-
tained by Atzimba x TPS 13 and Acherrana x TPS 67. The stored seedling tubers that
were produced from the seven TPS hybrids in spring season and tubers of Diamant
cultivar were used as planting material during fall and spring seasons. Diamant culti-
var showed significant increments in uniformity, number of stems and plant height
after 45 days from planting. On the other hand, Diamant cultivar recorded the lowest
significant values in plant vigor compared with the studied hybrids, but it had the high-
est mean tuber weight during fall and spring seasons. Highest nhumber of tubers per
plant was found in HPS 1/67, HPS 11/67 and Acherrana x TPS 67 hybrids. Whereas,
the highest yield per plot as well as per feddan were recorded by Diamant cultivar and
HPS 11/67 hybrid in the fall season and by Diamant fallowed by HPS 1/67 hybrid in the
spring seasons. The highest values of virus infection percentage with PLRV, PVX and
PVY were obtained by Diamant and Atzimba x TPS 13, while Serrana x TPS 67 and
HPS 1/67 hybrids had the lowest virus infection values.

Keywords: True potato seed (TPS), Seedling tuber, Hybrids, Potato production, Virus
infection.

INTRODUCTION

In conventional seed potato production systems, potatoes are propa-
gated vegetatively by means of tubers. Vegetative propagation of potatoes is
constrained by the accumulation of pathogens, the physiological decline and
the low multiplication rates (Upadhya, 1994). In addition, importing high quali-
ty seed tubers requires foreign currency that is unaffordable for almost all the
developing countries (Malagamba, 1988). The use of true seed as planting
material in seed potato production may be a smart approach to break the in-
ternational monopoly of seed potato sources and could reduce the potato
production cost in Egypt and other developing countries. Besides, this can
alleviate the problems associated with vegetative propagation. TPS is the
result of sexual reproduction and does not transmit most potato diseases,
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especially viruses. Due to its small size, TPS is easy to store and transport.
Because of these properties, TPS is an alternative seed source for areas
where for one reason or another maintenance of clonal stocks and multiplica-
tion into good quality seed tubers has not been feasible or economic (Upadh-
ya, 1994). Since TPS is a rather flexible technology that can be implemented
in a short period of time, it is particularly suitable for filling the gaps in seed
tuber supply left by regular seed tuber programs and systems. There are
several methods for planting potato using TPS technology, for example direct
sowing or producing of seedling tuber from TPS in nursery beds (Malagamba,
1988). In this respect, Berrios (1994) found that the average percentage of
seedling emergence in the field varied from 80 to 100% for progenies Serra-
na x TPS 13, HPS Il 167 and HPS 1/67. Moreover, Engels et al. (1984) re-
ported that the plant emergence of several grades of seedling tubers of two
TPS progenies was 85-99%. Also, they found that the stem number of sever-
al grades of seedling tubers of the two TPS progenies, Atz. x Kat. and Atz. x
7 X y.1, were 1.5 and 3.5, respectively. Moreover, Wiersema (1983 & 1984)
mentioned that the total seedling tuber yield ranged from 2.55 to 8.97 kg/ m?
where the corresponding tuber numbers were 224 and 812 tubers/ m?, re-
spectively, from seed beds of 100 plants /m?in Lima, Peru.

In Egypt, El-Bedewy (1994) compared different TPS hybrid progenies
in nursery beds and found that the yield ranged from 8.2 to 9.9 kg /m? and
number of tubers were 540 — 916 /m2. Chaudhuri et al (1995) found that the
average yield of promising TPS progenies in clonal generations (F1C1 and
F1C2) in progeny HPS 1/67 and HPS 11/67 was 23.6 and 27.1 t/ha in F1C1,
respectively, and reached 25.9 and 26.5 t/ha in F1C2, respectively. Moreo-
ver, they found a very low incidence of viral diseases in HPS 7/67, HPS 7/13,
HPS I, HPS 11/67 and Serrana x LT 7 hybrids.

El-Amin et al (1996), in Ethiopia, reported that seedling tuber yield
ranged from 0.7 to 32.4 kg m? in different agro-ecological zones in Africa,
Asia and Latin America. Pande et al. (2003) indicated that the HPS 1/67 gave
significantly higher number of tubers /m? than the remaining TPS progenies
and the check.

This work aimed to develop a new approach for potato production
from seedling tubers appropriate to growers capabilities, using true potato
seed hybrids, as a simple method for potato production under our Egyptian
conditions as an alternative method for potato production.

MATERIAL AND METHODS

This study was carried out at Kafr El-Zayat station (30°40"N,
30°50"E), Gharbia governorate, during 2002 to 2004 fall and spring seasons.
Potato (Solanum tuberosum, L.) tubers of Diamant as standard cultivar
(moderately late maturity, with tall, thick and erect stems, and very good foli-
age cover) and seven TPS hybrids, namely HPS 1/67, HPS 11/67, HPS I/TPS
13, Serrana x TPS 13, Serrana x TPS 67, Atzimba x TPS 13 and Acherrana x
TPS 67, were used in this study and were provided by CIP, Lima Peru. This
study included the following experiments:
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1- Production of seedling tubers from the true potato seed (TPS) hybrids (Fo
Generation).

2- Production of potato tubers (FiGeneration) from seedling tubers (Fo), and
evaluation of the resultant plants for common potato viruses (PVX, PVY
and PLRV).

1. Production of seedling tubers from the true potato seed (TPS) hy-
brids (Fo Generation)

In the spring season, seeds of the seven TPS hybrids introduced from
International Potato Center (CIP), Lima, Peru, to CIP of Egypt were sown on
Jan. 7 and 8, 2002 and 2003, respectively, in soil nursery beds at Kafr El-
Zayat. Sand was well mixed in the top 3 cm of the soil. Phosphorus was ap-
plied in form of calcium super phosphate (15% P20s) as a single dressing
(400 g /m?) before sowing. Potassium and nitrogen used in the sulphate form,
as well as urea, were split in three doses of 5 gm of N and 5 gm of K20 /m?,
started 14 days after emergence then every two weeks. Three to four seeds
per hill were initially sown, and were thinned five weeks later to one plant per
hill (100 plant /m?). Plastic tunnels were used to protect the seedlings against
low temperatures during the first two months after planting, and then plots
were covered with insect proof sheets over the remaining period of plant cy-
cle (100 days). Complete randomized block design (CRBD) with four repli-
cates was used. Hilling or earthing up by adding 2-3 cm of seed bed media
was carried out by hand six weeks from sowing and repeated four weeks lat-
er using normal soil. Irrigation was done by sprinkling cans in the early stage
after planting and during emergence and by flooding following establishment
of the seedlings. Also, disease and insect control were preformed to protect
the plants from aphids, early and late blight infections. Harvesting was done
manually about 145 days after sowing (DAS). A grading of TPS hybrids was
done and the data were recorded for yield /m? and size of tuber grade. Sub-
sequently tubers were cured for 15 days under rice straw after which it was
transferred to cold room and kept and 4°C and relative humidity of 85% for
the whole storage from May to January.

The following data were recorded:

Field germination percentage calculated by counting the germinated
seedlings 30 DAS in nursery beds. Seedling vigor and uniformity of foliage
were measured 60 DAS, rating on score of 1 to 9 degree where 1= very poor,
3 = poor, 5 = average, 7 = good and 9 = very good. Stem length was meas-
ured from the soil surface to the plant top 120 DAS. Seedling tubers pro-
duced from the tested hybrids were divided into four groups: <10g, 10-20 g,
20-40 g and >40 g, tubers in each group were counted and weighed.

2. Production of potato tubers (F1 generation):

The stored seedling tubers, which were produced in the previous ex-
periment, were used as planting material for producing the potato tubers dur-
ing the fall (October 20) of 2002 and 2003 season, and during spring (Janu-
ary 20) of 2003 and 2004. In both, fall and spring planting seasons, complete
randomized block design (CRBD) with four replicates was used. Each plot
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consisted of 3 rows of 4.1 m in length and 0.75 m in width, the plot area was
9.2 m? seedling tubers were planted at 25 cm spacing. The experiment soil
was sandy loam. All agricultural practices to maintain good and healthy plant
growth were followed according to the recommendations of CIP station.
Yields were harvested in the third week of each of February and May for fall
and spring planting seasons, respectively.

The following data were recorded:

Tuber emergence percent, stem height (averaged from 10 plants
Iplot) was recorded 45 days after planting (DAP), number of stems per plant
(averaged from 10 plants /plot) and plant vigor as well as foliage uniformity
measured 60 DAP (based on visual score from 1 to 9 a degree, where 1 =
very poor and 9 = very good).

Visual virus detection was evaluated and recorded in field depending
on external symptoms 75 DAP, then many samples of potato leaves were
collected and serologically tested for common potato viruses (PVX, PVY and
PLRV) using DAS-ELISA test according to procedures described by Clark
and Adams (1977). Number of tubers /plant, mean tuber weight and tuber
yield /plot as well as tuber yield /feddan was recorded. Data recorded was as
mentioned in fall season. All obtained data were statistically analyzed accord-
ing to Waler and Duncan (1969) and all recorded percentages were trans-
formed to absolute numbers for statistical analysis according to Fisher and
Yates (1963).

RESULTS AND DISCUSSION

1. Production of seedling tubers from the true potato seed hybrids (Fo
Generation)
1.1. Vegetative traits:
1.1.1. TPS Germination (%):
The obtained results in Table (1) showed that, in the first season, Serrana x
TPS 13 exhibited the highest value without significant difference as compared
with other rested hybrids except Serrana x TPS 67 which showed the lowest
values. While in the second season, Acherrana x TPS 67 had the highest
value with no significant differences between this hybrid and the other tested
hybrids except Serrana x TPS 67 which had the lowest values (90.75 %).
These results are in agreement with those of Accatino and Malagamba
(1982), Wiersema & Cabello (1986) and Berrios (1994). The obtained results
might be due to the capability of progeny to germinate under field conditions.
1.1.2. Uniformity:

In both seasons, HPS 1/67 and Acherrana x TPS 67 hybrid recorded
the highest values (Table, 1), while HPS I/TPS 13 hybrid had the lowest val-
ues. These results are in agreement with those obtained by Rowell et al.
(1986) and Pandey and Gupta (1996).

1.1.3. Vigor:

Selection for seedling vigor prior to transplanting would help in im-
proving transplant survival as well as general performance for tuber yield
(Rowell et al., 1986 ; Gopal, 2004). Data in Table (1) indicated that in both
seasons HPS 1/67 had the highest values. While, Acherrana x TPS 67 rec-
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orded the lowest value. This result may be attributed to differences in genetic
structure of tested hybrids.

Table 1. Comparison between vegetative traits of seven TPS hybrids
sown in spring of 2002 and 2003 seasons.
Uniformity Vigor

Progeny . Germination 1-9 1.9 Stem

Pedigree % after 30 Length
No. d (scoreval- (scoreval-
ays (cm)
ues) ues)
2002
88002 HPS 1/67 95.00 a 8.0a 8.0a 101.50 a
88004 HPS 11/67 93.50 ab 7.5ab 7.5ab 92.25b
88001 HPS I/TPS 13 92.25 ab 55c¢ 6.5 bc 40.50 e
989013 Serrana x TPS 13 95.25a 7.0 abc 7.0 abc 36.50 e
994016 Serrana x TPS 67 90.00 b 7.5ab 7.5 ab 65.75d
994001 Atzimba x TPS 13 91.00 ab 7.0 ab 6.5 bc 79.50 ¢
996003 Acherrana x TPS 67 95.00 a 6.0 bc 6.0c 64.00d
2003

88002 HPS 1/167 93.75 ab 8.0a 85a 96.25a
88004 HPS 11/67 93.00 ab 7.5ab 7.5ab 86.75b
88001 HPS I/TPS 13 91.25b 6.0b 6.5 bc 38.00 e
989013 Serrana x TPS 13 94.25 ab 7.5 ab 7.0 be 33.25¢e
994016 Serrana X TPS 67 90.75b 7.5ab 7.5ab 62.75d
094001 Atzimba x TPS 13 92.00 ab 7.5ab 6.5 bc 73.25¢c
996003 Acherrana x TPS 67 95.00 a 6.0b 6.0c 60.00d

Values with the same letter (s) in each column are not statistically different. According to
Duncan's multiple range test at 5% level.
Uniformity and vigor score: 1= very poor; 3= poor; 5= average; 7= good; 9= very good.

1.1.4. Stem length:

Significant differences were found among hybrids in both seasons
(Table 1). HPS 1/67 hybrid showed the highest stem length during 2002 and
2003 seasons, respectively. While Serrana x TPS 13 and HPS I/TPS 13 had
the lowest values. This might be due to the genetical constitution of the tested
hybrids, or may be due to the differences in seedling emergence and vigor as
reported by Berrios (1994).

1.2. Seedling tuber yield:
1.2.1. Number of tubers:

Data in Table (2) clearly reveal that Serrana x TPS 67 produced the
highest significant number of tubers /m2. While, the lowest values were ob-
tained from Atzimba x TPS 13 and Acherrana x TPS 67 hybrids, in the two
tested seasons. Concerning the grading of tubers, the same trend was rec-
orded in all hybrids. The differences among hybrids may be attributed to the
differences in plant growth, uniformity and vigor of the tested hybrids. The
obtained results are in good harmony with these reported by Wiersema
(1983, 1984) who tested several hybrids and found that total seedling tuber
yield ranged from 2.5 to 8.9 kg /m? with tuber number of 224 to 812 tubers
/m2 from seed beds of 100 plants /m?Z.
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Table 2. The average of total tuber number /m? and grading of seven
TPS hybrids sown in spring of 2002 and 2003 seasons.
Number of tubers / m?

Progeny Total
No. Pedigree <10g 10-20g 20-40g >409  ,mper
2002
88002 HPS I1/67 515 116 70 13 714 bc
88004 HPS I11/67 540 105 67 15 727 b
88001 HPS I/TPS 13 510 113 75 9 707 bc
989013 Serrana x TPS 13 489 123 62 10 684 c
994016 Serrana xTPS 67 600 108 85 16 810 a
994001 Atzimba x TPS 13 413 115 57 5 590 d
996003 Acherrana x TPS 67 425 108 54 7 594 d
2003
88002 HPS I1/67 455 113 71 11 650 bc
88004 HPS I11/67 473 108 65 15 661 b
88001 HPS I/TPS 13 448 115 71 9 643 bc
989013 Serrana x TPS 13 430 119 65 8 622 c
994016 Serrana x TPS 67 531 111 83 11 736 a
994001 Atzimba x TPS 13 367 110 57 5 539d
996003 Acherrana x TPS 67 369 110 52 9 540 d

Values in the same column followed by same letter (s) are not statistically different ac-
cording to Duncan's multiple range test at 5% level.

1.2.2. Tuber weight (yield)

The studied hybrids significantly differed in their production and
weight of the graded tubers (Table, 3). The highest values were noticed for
Serrana x TPS 67, HPS 1/67 and HPS 11/67 without significant differences
among them. The lowest values were observed for Atzimba x TPS 13 and
Acherrana x TPS 67, while the rest of hybrids gave intermediate values, in
both seasons. The obtained increased production and grade weight of tuber
of Serrana x TPS 67 hybrid may be attributed to the fact that this hybrid gave
the highest number of tubers /m2 with the highest tuber number of the heavy
tuber (Table, 2). This result is confirmed by those of Wiersema (1983 and
1984) and EI-Amin et al (1996).

Table 3. The average total weight of tuber (yield /m?) and grading of
seven TPS hybrids sown in spring of 2002 and 2003 sea-

sons.
} Weight of tubers kg / m*®
Progeny No. Pedigree <10g 10-20g 20-40g >40g _ Total weight
2002
88002 HPS 1167 3.0 1.8 1.65 0.55 7.0 ab
88004 HPS 1l/67 2.74 1.7 1.7 0.66 6.8 abc
88001 HPS I/TPS 13 2.6 1.7 2 0.4 6.7 bc
989013 Serrana x TPS 13 2.55 1.8 1.7 0.45 6.5c¢c
994016 Serrana x TPS 67 2.65 1.55 2.3 0.7 72a
994001 Atzimba x TPS 13 2.37 1.6 1.5 0.23 5.7d
996003 Acherrana x TPS 67 2.45 1.6 1.55 0.3 59d
2003
88002 HPS 1/167 2.13 1.47 1.77 0.46 5.83 ab
88004 HPS 1l/67 1.95 1.40 1.69 0.62 5.66 abc
88001 HPS I/TPS 13 2.01 1.46 1.72 0.39 5.58 bc
989013 Serrana x TPS 13 2.08 1.55 1.43 0.35 541c
994016 Serrana x TPS 67 2.18 1.45 1.90 0.47 6.00 a
994001 Atzimba x TPS 13 1.78 1.40 1.36 0.21 4.75d
996003 Acherrana x TPS 67 1.92 1.40 1.20 0.39 4.91d

Values with the same letter (s) in each column are not statistically different. According
to Duncan's multiple range test at 5 % level.
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2. Production of potato tubers (F1 Generation) from seedling tubers (Fo).
2.1. Vegetative traits:
2.1.1. Tuber emergence percent (percent of stand):

Results presented in Table (4) show that in the two fall seasons, Ser-
rana x TPS 13 recoded the highest values without significant differences with
the other hybrids except HPS I/TPS 13 in the first season, which had the low-
est values. While in two spring seasons (Table, 5), the highest values were
recorded by Acherrana x TPS 67 and HPS I/TPS 13 hybrids with significant
differences only between them and Serrana x TPS 13 and serrana x TPS 67
which had the lowest values. The obtained results could be due to the genetic
differences among the tested hybrids. These results agree with those of
Engles et al. (1984) who reported that the plant emergence of several grades
of seedling tubers of two TPS progenies ranged from 85 to 99 % and the
larger tuber had better emergence rate. Also, agrees with Engles (1987) who
found that field emergence of small seedling tubers was slower than large
tubers.

Table 4. Vegetative traits of seven hybrid progenies (F1 Generation)
and Diamant (standard cultivar) during fall season of
2002/2003 and 2003/2004.

Uniformity ;
Pedigree ;22232”%; Numberlof Stem height -9 | Vl(gggrleg
DAP stems /plant (cm) 45 DAP (score val- values)
ues)
2002/2003
HPS 1/67 98.00ab 1.77b 28.85bcd 6.0bc 8.0ab
HPS I11/67 98.75ab 1.70b 28.62cd 7.0b 8.5a
HPS I/TPS 13 96.50 b 1.52b 32.89bc 6.0bc 7.5ab
Serrana x TPS 13 99.50a 1.43b 27.28de 5.5¢cd 7.5ab
Serrana x TPS 67 98.50ab 1.60b 28.34cd 6.0bc 8.0ab
Atzimba x TPS 13 98.50ab 1.51b 33.40b 4.5d 6.5bc
Acherrana x TPS 67 97.00ab 1.75b 23.14e 6.5bc 7.5ab
Diamant 98.00ab 3.88a 40.13a 9.0a 5.5¢
2003/2004

HPS 1/67 97.50a 1.78b 26.35de 6.5bc 8.5a
HPS I11/67 98.25a 1.71b 26.37de 7.0b 8.5a
HPS I/TPS 13 97.25a 1.52b 31.63c 6.5bc 7.5abc
Serrana x TPS 13 98.75a 1.42b 26.52de 5.5bc 7.5abc
Serrana x TPS 67 97.75a 1.57b 30.09 6.5bc 8.0ab
Atzimba x TPS 13 98.50a 1.51b 36.65b 5.0d 6.5cd
Acherrana x TPS 67 97.25a 1.74b 22.64e 6.5bc 7.0bc
Diamant 98.25a 4.08a 43.13a 9.0a 5.5d

Values with the same letter (s) in each column are not statistically different. According to
Duncan's multiple range test at 5 % level.
Uniformity and vigor score: 1=very poor; 3= poor; 5= average; 7= good; 9= very good.

2.1.2. Number of stems:

In two fall season, no significant differences were detected among
the tested hybrids in number of stems /plant but there were significant differ-
ences between each of them and Diamant cultivar which recorded the high-
est values (Table 4). While in the two spring seasons, it was clear from Table

1253



(5) that the Diamant cultivar recorded the highest values, on the other hand,
Serrana x TPS 13 had the lowest values, while the rest of hybrids recorded
intermediate values. These results are in agreement with those obtained by
Engels et al. (1984) and Wiersema & Cabello (1986).

2.1.3. Stem height:

Data presented in Table (4) indicated that in the two fall seasons,
there were significant differences between all hybrids and Diamant cultivar
which recorded the highest values. While, Acherrana x TPS 67 recorded the
lowest values. Also, in the two spring seasons, Diamant cultivar recorded the
highest significant values. While, the lowest values were recorded by Serrana
x TPS 13 (Table 5). This mainly may be due to the differences in tuber size,
percent of stand and plant vigor which was higher in Diamant cultivar than
those of tested hybrids. These results are agreement with those of Sikka et
al. (1984), who found significant differences in plant height among several
hybrids.

Table 5. Vegetative traits of seven hybrid progenies (F1 Generation)
and Diamant (standard cultivar) during spring season of
2003 and 2004.

. Uniformity
Tuber emer- Stem height .
. Number of 1-9 Vigor 1-9
Pedigree gengig: 4 stems /plant (CSIA):5 (score val- score values)
ues)

2003

HPS 1/67 96.50abc 3.50b 12.93b 7.50b 8.50a
HPS I11/67 98.00ab 3.43b 9.43cd 7.00bc 8.00a
HPS I/TPS 13 98.50a 2.53c 8.63cd 6.50c 7.50ab
Serrana x TPS 13 94.50c 2.05d 6.68d 5.50d 6.50bc
Serrana x TPS 67 95.00bc 2.68c 8.93cd 7.00bc 7.50ab
Atzimba x TPS 13 96.50abc 2.45¢c 8.55cd 5.00d 6.00cd
Acherrana x TPS 67 98.50a 3.33b 10.35bc 7.50b 7.50ab
Diamant 96.50abc 4.98a 17.60a 9.00a 5.00d
2004

HPS 1/67 96.75abc 3.30b 13.93b 7.50b 8.50a
HPS I11/67 97.00abc 3.38b 10.50bcd 7.00bc 8.00ab
HPS I/TPS 13 98.00ab 2.62c 19.13cd 6.50bcd 7.50ab
Serrana x TPS 13 95.00c 2.13d 7.25d 5.50d 6.50bc
Serrana x TPS 67 95.50bc 2.60c 10.03cd 7.00bc 7.50ab
Atzimba x TPS 13 96.50abc 2.65c 8.08cd 6.00cd 6.50bc
Acherrana x TPS 67 98.50a 3.35b 11.25bc 7.50b 7.50ab
Diamant 96.50abc 4.95a 21.10a 9.00a 5.50c

Values with the same letter (s) in each column are not statistically different. According to
Duncan's multiple range test at 5% level.

Uniformity and vigor score: 1= very poor; 3= poor; 5= average; 7= good; 9= very good.
2.1.4. Uniformity:

It is clear from Table (4) that in the two fall and spring seasons, the
Diamant cultivar had the highest value (9). On the other hand, Atzimba x TPS
13 had the lowest values in fall season and Serrana x TPS 13 in the spring
season. These differences in uniformity may be returned to differences in
percent of stand, stem number and stem height among the studied hybrids
(Tables, 4 and 5). Similar trend was found by Berrios (1994), who reported

1252



that uniformity of F1 generation seedling tubers ranged from 5 to 9 in several
hybrids tested at CIP, Peru.
2.1.5. Vigor:

It is clear from Tables (4 and 5) that in the two fall and spring sea-
sons the vigor values ranged from (5 to 8.5). Diamant cultivar recorded the
lowest significant values, compared with HPS 1/67 and HPS 11/67 which had
the highest values. These results might be due to differences in tuber size,
stand percent, stem number and stem height per plant which found in this
study (Tables, 4 and 5). Similar conclusions were reported by Berrios (1994),
who found that the vigor of F1-generation seedling tubers ranged from 7 to 9
in several hybrids compared with standard cultivar.

2.2. Tuber yield:
2.2.1. Number of tubers /plant:

As presented in Table (6), HPS I1/67 hybrid recorded the highest val-
ues in the two fall seasons (8.3 and 8.4). While, Serrana x TPS 13 hybrid
recorded the lowest values (6.2 and 6.4). In first spring season HPS 1/67 had
the highest value (8.9) without significant differences with HPS 11/67, Acher-
rana x TPS 67 and Diamant. In second season, the same hybrid record the
highest significant value with all hybrids except Acherrana x TPS 67 (Table,
7). While, Serrana x TPS 13 had the lowest value in both seasons (6.0 and
6.2). These results might be attributed to the differences in number of stems
/plant and plant vigor (Tables, 4 and 5) which directly affect number of tubers
/plant. Similar conclusions were found by Sikka et al (1984), who found that
number of tubers per plant differ with TPS hybrids and ranged from 10-22
tuber /plant.

Table 6. Production of plants of TPS hybrid progenies (F1 Generation)
and Diamant cultivar during 2002/2003 and 2003/2004 fall sea-

sons.
Pedigree N‘;:}gf:}f;ntt“' '\cvee"’l‘gffﬁ?ge)’ Yield (kg) /plot  Yield (ton ffed.)

2002/2003

HPS 1/67 7.7abc 89.6b 31.85b 135b
HPS I11/67 8.3a 84.33b 32.33ab 13.7 ab
HPS | /TPS 13 7.0 cd 78.14 b 28.64 c 12.1c
Serrana x TPS 13 6.2d 85.48 b 25.67d 10.9d
Serrana x TPS 67 7.8 abc 73.07c 27.05cd 115cd
Atzimba x TPS 13 7.3 bc 71.23c 25.18d 10.7d
Acherrana x TPS 67 8.1 ab 71.60c 27.95¢c 11.8¢c
Diamant 7.1c 101.0a 34.20 a 145a

2003/2004

HPS 1/67 8.0 ab 90.73 b 31.10b 13.2b
HPS I11/67 8.4a 85.63 b 33.58 a 142 a
HPS I /TPS 13 7.1cd 85.92 b 27.89 ¢ 11.8¢
Serrana x TPS 13 6.4d 84.48 b 24.42d 10.3d
Serrana x TPS 67 8.0 ab 74.40 c 28.05c¢c 119¢c
Atzimba x TPS 13 7.4 bc 72.38 c 24.68d 10.5d
Acherrana x TPS 67 8.2 ab 72.65c 27.18 c 115¢c
Diamant 7.0 cd 100.03 a 33.15ab 14.1 ab

Values of the same letter (s) in each column are not statistically different. According to
Duncan's multiple range tested at 5 % level
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2.2.2. Average tuber weight

It is clear from Tables (6 and 7) that Diamant cultivar recorded the
highest significant average tuber weight in the two fall (101.0, 100.03g) and
spring (100.0, 101.03g) seasons. While, tubers of Atzimba x TPS 13 hybrid
had the lowest values in the two fall seasons (71.23, 72.38g). But HPS 11/67
had the lowest value in the first spring season (65.43 g), while the lowest val-
ue in the second spring season was recorded by Atzimba x TPS 13 (64.679).
These results may be due to the differences in number of tubers /plant and
plant vigor. Similar conclusions were reported by Weirsema and Cabello
(1986).

2.2.3. Yield:

It is obvious from the results presented in Table (6) that in the two fall
seasons the highest values were recorded by HPS 11/67 hybrid (32.3, 33.5
kg/plot and 13.7, 14.2 ton/fed.) and Diamant cultivar (34.2, 33.1 kg/plot and
14.5, 14.0 ton/fed.). While, Serrana x TPS 13 and Atzimba x TPS 13 had the
lowest yield (25.6, 24.4 kg/plot and 10.8, 10.3 ton/fed.) and (25.1, 24.6 kg/plot
and 10.6, 10.4 ton/fed.), respectively. Regarding the yield in the spring sea-
sons, Diamant cultivar recorded the highest yield (39.08, 38.53 kg/plot and
16.6, 16.3 ton/fed.) followed by HPS 1/67 hybrid (31.15, 31.98 kg/plot and
13.2, 13.6 ton/fed.) compared with the other studied hybrids, (Table, 7). On
the other hand, Atzimba x TPS 13 recorded lowest values (21.4, 22.04 kg/plot
and 9.1, 9.3 ton/fed.) during 2003 and 2004, respectively. The obtained re-
sults could be explained based on the differences in plant vigor, number of
tubers and stems /plant (Tables, 4 and 5). In this respect, Sharma et al.
(1995) found similar results and reported that the yield of various progenies
ranged from 13.7 to 15.5 ton /fed. compared with 13.8 ton /fed. for the stand-
ard cultivar (Kufri Bahar). In other words, HPS 11/67 hybrid in the fall season
and HPS 1/67 hybrid in the spring season, were the best for tuber yield pro-
duction compared with the other tested TPS hybrids.

Table 7. Production of plants of TPS hybrid progenies (F1 Generation)
and Diamant cultivar during 2003 and 2004 spring seasons.

: Number of tu- Mean tuber . :
Pedigree bers /plant weight (q) Yield (kg) /plot  Yield (ton /fed.)

2003

HPS I/67 89a 74.15c 31.15b 13.2b
HPS 1I/67 8.1ab 65.43d 25.28 cd 10.7 cd
HPS I/TPS 13 6.1d 78.68 bc 23.28 e 99e
Serrana x TPS 13 6.0d 81.66 b 22.64 ef 9.6 ef
Serrana x TPS 67 7.4 bc 66.22d 23.53 de 10.3 de
Atzimba x TPS 13 6.7 cd 65.67 d 21.47f 9.6 f
Acherrana x TPS 67 8.4a 65.47d 26.08 ¢ 119c
Diamant 8.0 ab 100.0 a 39.08 a 16.6 a

2004

HPS 1/67 9.1la 76.66 c 31.98 b 13.6 b
HPS 1I/67 82b 66.01d 26.93 ¢ 114c
HPS I/TPS 13 6.2c¢c 79.68 bc 23.78d 10.1d
Serrana x TPS 13 6.2¢c 83.20 b 23.64d 10.0d
Serrana x TPS 67 76b 67.10d 25.90 ¢ 11.0c
Atzimba x TPS 13 6.8c¢C 64.67 d 22.04d 9.3d
Acherrana x TPS 67 8.4 ab 66.75d 27.10c 112c
Diamant 79b 101.03 a 38.53 a 16.6 a

Values of the same letter (s) in each column are not statistically different. According to
Duncan's multiple range tested at 5 % level.

1252



3. Virus diseases:

Production of seedling tubers from the TPS hybrids (Fo Generation):
plants grown under field conditions and kept under insect proof cages
showed no virus symptoms (PVX, PVY and PLRV). Serological tests ensured
their freedom from any of the above mentioned viruses. These results en-
sured the non transmissibility of the tested viruses through true potato seed
(TPS). These results are agreement with those of Beukema and Zaag (1990).

Evaluation of seedling tubers of hybrids (Gi) to virus infection: this
experiment was carried out to evaluate the obtained seedling tubers to virus
infection under field condition. Data tabulated in Tables (8 and 9) revealed
that Diamant and Atzimba x TPS 13 had the highest values of infection per-
centage by PLRV and Mosaic viruses while Serrana x TPS 67 and HPS 1/67
had the lowest values.

Natural infection with PLRV and Mosaic was low during the different
growing seasons in hybrids plants as compared with Diamant variety. The
differences in infection ratio among different seasons may by returned to dif-
ferent in activity of transmitted insects during different seasons. These results
were confirmed by ELISA for PLRV, PVY and PVX and are in agreement with
those of Wiersema (1984), Hoang et al (1988) and Chaudhuri et al (1995).
Table 8. Susceptibility of plants of different TPS hybrid progenies (G1) com-

pared to Diamant cultivar for virus diseases during 2002/2003 and
2003/2004 fall seasons.

Virus disease incidence %

: : 2002/2003 2003/2004
Progenies/variety SRV PVY & I_DVX CLRY PVY & E’VX
(Mosaic) (Mosaic)

HPS 1167 4.00e 13.25d 3.50e 12.50c
HPS 1I/67 6.75¢c 15.75¢ 6.25¢c 12.50c
HPS I/TPS 13 7.50b 15.00c 7.00bc 12.25¢
Serrana x TPS 13 4.75d 13.50d 4.25de 11.75c
Serrana x TPS 67 5.25d 12.75d 4.50d 9.75d

Atzimba x TPS 13 9.00a 18.25b 7.75b 14.75ab
Acherrana x TPS 67 8.75a 17.75b 6.75¢c 13.25bc
Diamant 9.00a 20.50a 8.75a 16.50a

Values with the same letter(s) in each column are not statistically different. According to

Duncan's multiple range test at 5% level.

Table 9. Susceptibility of plants of different TPS hybrid progenies (G1)
compared to Diamant cultivar for virus diseases during 2003
and 2004 spring seasons.

Virus disease incidence %

. L 2003 2004
Progenies/ varieties PVY & PVX PVY & PVX
PLRV . PLRV .
(Mosaic) (Mosaic)
HPS 1/67 8.50cd 18.25de 7.25¢ 15.50c
HPS 11/67 10.50b 21.25b 9.75b 18.50b
HPS I/TPS 13 9.50bc 21.00bc 8.75bc 18.25b
Serrana x TPS13 9.50bc 18.00de 9.50b 16.25¢c
Serrana x TPS 67 7.50d 17.50e 8.00c 15.25¢
Atzimba x TPS13 12.50a 26.50a 12.00a 22.25a
Acherrana x TPS67 10.50b 19.50cd 9.75b 18.00b
Diamant 13.25a 26.25a 12.25 23.25a

Values with the same letter(s) in each column are not statistically different. According to
Duncan's multiple range test at 5% level.
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