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Abstract

Background and Objectives

The nature and magnitude of gene action is an important factor in developing an effective
breeding program. Combining ability analysis is useful in assessing the potential inbred lines and
helps in identifying the nature of gene action involved in various quantitative characteristics. This
information is helpful to plant breeders for formulating hybrid breeding programs. Therefore, the
objectives of the present research were to determine combining ability, heritability and heterosis
of tuber yield and some agronomic traits in potato using line x tester mating design.

Materials and Methods

In order to determine combining ability, heritability and heterosis of tuber yield and some
agronomic traits in potato, three lines were crossed with two testers. Parents and their F1
progenies were arranged in randomized complete block design with three replications using line x
tester (3 x 2) mating design.

Results

Analysis of variance showed significant differences among genotypes for all traits; thus line x tester
analysis was performed. Among the lines, line L1 (Caeser) had significant positive GCA for
tuber yield, tuber weight per plant, tuber number per plant, main stem number and plant height.
Among the testers, tester T1 (Luca) showed significant positive GCA for tuber vyield, tuber
weight per plant, tuber number per plant and tuber dry matter. Among the hybrids, the hybrids
(Satina x Luca) (T1 x L3) and (Caeser x Savalan) (T2 x L1) showed significant positive SCA
effects for tuber yield, tuber weight per plant and tuber number per plant. The SCA variance was
higher in magnitude than the GCA variance for all the characteristics and baker coefficient indicated
the predominance of non-additive type of gene action for the expression of these characteristics.
High general heritability and relatively low specific heritability were observed for all traits. Hybrid
(Satina x Luca) had the highest heterosis for tuber yield.
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Discussion

The importance of additive and non-additive genetic effects is well established in controlling many
traits in potato. It was shown that the dominance effects of the genes played a major role in the
variation of tuber yield in potato. Based on the results of the current study the SCA variance was
higher in magnitude than the GCA variance for all the characteristics and baker coefficient indicated
the predominance of non-additive type of gene action for the expression of these characteristics.
Heterosis and combining ability is prerequisite for developing a good hybrid variety of potato.
According to this research, the (Satina x Luca) cross had the highest heterosis for tuber yield and
was recommended as the most promising combination for developing high yielding hybrid potato
genotypes.
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Table 4. Estimates of GCA effects of the parents for different characteristics in potato
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oud Wi L o ol (o Hlw)
Tuber dry Mainstem Plant height

Agr 30008 039 ok B Khos
gy 9o o Bl »

Tuber number

F5) (Lt 5o )

Tuber weight per Tuber yield

per plant

matter (%)  number (cm) plant (g) (t/ha)
-0.35 0.88" 5.10" 3.94” 168.06" 9.13" (Caeser) L1
0.35 -0.25 -7.82" -1.68" -165.27" -9.21"  (Buren) L2 N
0 -0.63" 2.72 227" -2.79 0.08  (Satina) L3 A
1.63 0.20 1.63 0.73 53.47 1.81  SE (gi) Lines
2.31 0.28 2.31 1.03 75.62 2.56  SE (gi-gj)
0.87 0.24 -0.08 1.60” 165.65" 9.00” (Luca) T1
-0.87" -0.24 0.08 -1.60" -165.65" -9.007 (Savalan) T2 s
0.34 0.16 1.33 0.60 43.66 1.48  SE (gj) Testers
0.48 0.23 1.88 0.84 61.74 2.09  SE (gi-gj)

*, ** Significant at p<0.05, 0.01, respectively.
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Table 5. Estimates of SCA effects of the hybrids for different characteristics in potato

oud i ool o yd  Wigr 50 ol Blw dluw (o lw) gy LS gy 30 o0 Sl (P55 G99 38 00& 039 (JU 53 () oué & Ko Boy
Tuber dry matter (%) Main stem number Plant height (cm)  Tuber number per plant Tuber weight per plant (g) Tuber yield (t/ha) Hybrids
-0.12 0.67 1.60 -2.18" -176.42" 957" (Caeser x Luca) (T1xL1)
-0.64 -0.84" 3.01 0.02 -61.72 -2.82 (Burenx Luca) (T1xL2)
0.77 0.17 -4.61" 217" 238.14" 12.40™ (Satina x Luca) (T1xL3)
0.12 -0.67 -1.60 2.18" 176.42" 9.57" (Caeser x Savalan) (T2xL1)
0.64 0.84" -3.01 -0.02 61.72 2.82 (Buren x Savalan) (T2xL2)
-0.77 -0.17 461" 217 -238.14" -12.40™ (Satina x Savalan) (T2xL3)
0.59 0.28 2.31 1.03 75.62 2.56 SE (sij)
0.84 0.40 3.26 1.46 106.94 3.61 SE (sij-skl)
*, ** Significant at p<0.05, 0.01, respectively. oy &S 5 g il sk 3 s gan 5 4 *F 5
(0 )3 ilidee Olao (Sl (BPH) by jud 53 19 4 S (39 58 § (MPH) (19 (50Sbo 4 s 2 39 30 A58 -1 9o
Table 6. Mid parent heterosis (MPH) and better parent heterosis (BPH) of hybrids for different characteristics in potato
ol i oslo o yd  digysd ol Bl Slas (e gle) Hg £ 99232 00 Sl ("T)’z S5 02 °h"“ O35 (a5 o) ouk & Ches
Tuber dry matter (%)  Main stem number Plant height (cm) Tuber ;;r:f)er per u ;I’I;Arl]etl?g)t per Tuber yield (t/ha) :y";;’;‘;:
BPH MPH BPH MPH BPH MPH BPH MPH BPH MPH BPH MPH
459" 5917  116.33" 116.337 256 13907 132.827 142.83" 4451 46.48 38.377  47.877 (Caeser x Luca) (T1xL1)

5.46" 7977 -10.927 5277 8.48" 995" 78247 98287  16.98 19.32 13.44™ 23257 (Burenx Luca) (T1xL2)
10.58” 15207 49.337  49.33"  -7.98 1.62 55.24™ 75997  60.82 69.11 66.137  80.60  (Satina x Luca) (T1xL3)

3777 195 55.44™ 55447  -159 9.947  99.877  131.117 2748 36.58 41.42"  50.83" (Caeser x Savalan) (T2xL1)
2.01" 5097 16547 37.737  -0.14 0.54 0.63 23.14™  -1875  -13.47  -12.78" -543  (Buren x Savalan) (T2xL2)
635"  -1.84 22.007 22007  4.93 16587 -36.71" -35457  -32.93  -30.68  -2559°  -19.27"" (Satina x Savalan) (T2xL3)
1.64 1.64 0.78 0.78 6.39 6.39 2.87 2.87 209.60  209.60  7.08 7.08  LSD5%
2.17 2.17 1.02 1.02 8.41 8.41 3.77 3.77 275.90 27590  9.32 9.32  LSD 1%

*, ** Significant at p<0.05, 0.01, respectively. Ao y3 685 g iy el s 43l e o 5 4 FF S ¥
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