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Combining ability and heterosis performance of tobacco stem percentage

ZHOU Junhao!, WANG Jun* YU Qiwei® MO Zejun® PU Yuanyuan' LIU Renxiang"

(1.College of Tobacco Science/Key Laboratory of Tobacco Quality Research in Guizhou Province, Guizhou University,
Guiyang, Guizhou 550025 China; 2.Guizhou Province Tobacco Company Zunyi Company, Zunyi, Guizhou 564000,
China; 3.Guizhou Province Tobacco Company Bijie Company, Bijie, Guizhou 551700, China)

Abstract: Thirteen tobacco materials (K326, VA116, G70, NC82, GDH94, GDH88, Jiucaiping2, TN90, Nanjiang3,
Qinggeng, Basma, Binal, Meitandaman tobacco) were used as parents, and 40 cross combinations were designed by NCII
incomplete diallel cross design. The stem percentage of parents and F; hybrids was measured, and the heritability, combining
ability and heterosis performance of stem percentage of tobacco leaves were analyzed. The results showed that there were
significant or extremely significant differences in stem percentage among the hybrid combinations; the broad heritability and
narrow heritability of stem percentage were 96.11% and 72.32% respectively, which indicated that the trait transmissibility
was strong and the reliability of genotype selection by phenotype was high; the variance of general combining ability and
special combining ability were both extremely significant, which indicated that the stem percentage was controlled by both
additive and non-additive effects. The variance of general combining ability was greater than that of special combining
ability; and the negative effect value of general combining ability of the three parents GDH88, Qinggeng and Meitandaman
tobacco was small, which was good parents for improving tobacco stem percentage. The heterosis of leaf stem percentage
was mainly negative mid-parent heterosis and negative super-parent heterosis, accounting for 77.5% of all hybrid
combinations. Hybrid combinations VA116 x GDH88, K326 x GDH88 and VAL16 x Jiucaiping2 showed better special
combining ability and heterosis, which are good for selecting varieties with low stem percentage.
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Table 1 Stem percentage of tobacco leaves among parents

1%

1 23.062A
2 TN90 21.64bB
3 20.76cBC
4 VA116 19.83dCD
5 K326 19.53dD
6 2 19.46dD
7 G70 17.13¢E
8 1 16.68¢EF
9 GDHss 15.56fFG
10 NC82 15.54fG
1 GDH94 15.45fG
12 13.04gH
13 11.08hl
(P<0.05)

(P<0.01)
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Table 2 Stem percentage of tobacco leaves among hybrid combinations
1% 1%
K326xGDH88 15.18ImNO K326x 15.12mNOP
VA116xGDH88 15.06mNOP VA116x 15.05mOP
G70xGDH88 15.77jkimLMNO G70x% 12.229ST
NC82xGDH88 15.14mNOP NC82x 13.78noQ
GDH94xGDH88 15.42kiImMNO GDH94x 14.09nPQ
K326x 2 17.36fghFGHI K326x 21.62aA
VA116x 2 16.15jkIKLMN VA116x 18.1defEFG
G70x 2 18.25deEF G70x 16.54hijHIJKL
NC82x 2 17.37fgFGHI NC82x 17.02ghiGHIIK
GDH94x 2 16.09jkJKLMNO GDH94x 19.95¢BC
K326xTN90 17.57efgEFGH K326x 1 17.16ghiFGHIJ
VA116xTN90 19.48¢CD VA116x 1 20.29bcBC
G70xTN90 17.47efgFGH G70x 1 15.98jKIKLMNO
NC82xTN90 16.51ijHIIKLM NC82x 1 16.37ijlIKLM
GDH94xTN90 15.17ImNOP GDH94x 1 17.81defgEFG
K326x 20.83abAB K326x 13.46n0QR
VA116x 20.16bcBC VA116x 12.49pgRST
G70x 20.25bcBC G70x 13.260pQRS
NC82x 17.03ghiGHIIK NC82x 12.02qT
GDH94x 18.61dDE GDH94x 13.94n0Q
(P<0.05) (P<0.01)
22 A EEREEEST GCA
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Table 4 Relative effective value of general combining ability of
stem percentage of tobacco leaves among parents
GCA
17.23aA
x3 BEMESERMEENERESHAFE 12.82bB
Table 3 Variance of combining ability and heritability of stem 1 6.01¢C
percentage in tobacco leaves % K326 4.6cdCD
TN9O 4.3cdCD
96.11 72.32 75.25 24.75 VALLS 3.44dD
3.13dD
200 —E A GDH9%4 -0.87eE
s BLRL G 7] 2R G70 -1.88¢E
NC82 -5.29fF
( 4) 6 (GCA) GDH88 —7.34gF
-15.0hG
—-21.15iH
(P<0.05)
F1 (P<0.01)
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Table 5 Relative effective value of special combining ability of stem percentage of tobacco leaves among hybrid combinations
SCA SCA
K326xGDH88 -5.37klmnoNOPQ K326x% 1.86efghiDEFGHIJ
VA116xGDH88 -4.97jklmnoMNOPQ VA116x 2.59efghDEFGHI
G70xGDH88 4.65cdefBCDEF G70x —9.190pgPQR
NC82xGDH88 4.21defBCDEFG NC82x 3.66defgCDEFGH
GDH94xGDH88 1.48fghiDEFGHIJ GDH94x 1.08fghiEFGHIJKL
K326x 2 —2.67ijKINKLMNO K326x 13.41aA
VA116x 2 —8.85nopgPQR VAL16x —6.76lmnopNOPQR
G70x 2 9.19abcABC G70x -10.88pqQR
NC82x 2 7.26bcdBCD NC82x —4.54jKImnKLMNOP
GDH94x 2 —4.93jklmnoLMNOPQ GDH94x 8.78bcABC
K326xTN90 —2.59ijKIJKLMNO K326x% 1 —6.81ImnopNOPQR
VA116xTN90 10.11abAB VA116x 1 13.32aA
G70xTN90 3.28defgCDEFGHI G70x 1 —7.46mnopgqOPQR
NC82xTN90 0.83fghiEFGHIJKLM NC82x 1 -1.67hijkGHIJKLMNO
GDH94xTN90 -11.63gR GDH94x 1 2.62efghDEFGHI
K326x 4.23defBCDEFG K326x —2.06ijkHIJKLMNO
VA116x 1.30fghiDEFGHIJK VA116x —6.72lmnopNOPQR
G70x 7.17bcdBCD G70x 3.23defgCDEFGHI
NC82x —-8.93nopgPQR NC82x —-0.82ghijFGHIJKLMN
GDH94x -3.76jKImJIKLMNOP GDH94x 6.37bcdeBCDE
(P<0.05) (P<0.01)
2.3 A RERBREMRE RN
( 6) GDH88 VA116x
VA116xGDH88  K326xGDHB88
-19.16% -14.87% -13.44%
60% 7.5% 32.5%
GDH88 GCA
F1
(18
VAL116x 2 VA116x
) 13 ) G70x 17% -8.72%
0,
77.5% ~6.31%
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Table 6 The dominant performance of hybrid species in each combination %
K326xGDH88 -13.44 -22.23 -2.40 K326x% -7.17 -22.58 15.90
VA116xGDH88 -14.87 —24.03 -3.20 VA116x -8.45 -24.11 15.34
G70xGDH88 -3.53 -7.95 1.34 G70x -18.99 —-28.65 -6.31
NC82xGDH88 -2.63 -2.70 -2.56 NC82x -3.56 -11.30 5.65
GDH94xGDH88 -0.56 -0.92 -0.19 GDH94x% -1.10 -8.79 8.00
K326x 2 -10.93 -11.08 -10.78 K326x 1.54 -6.22 10.71
VA116x 2 =17.77 -18.53 -17.00 VA116x -15.59 -21.51 -8.72
G70x 2 -0.22 -6.19 6.57 G70x -17.67 -28.25 -3.44
NC82x 2 -0.72 -10.73 11.81 NC82x -11.78 —-26.16 9.56
GDH94x 2 -7.83 -17.34 414 GDH94x% 3.65 -13.46 29.18
K326xTN90 -14.64 -18.80 -10.03 K326x 1 -5.19 -12.11 2.90
VA116xTN90 —6.06 -9.98 -1.77 VA116x 1 11.18 2.35 21.66
G70xTN90 -9.88 -19.26 1.97 G70x 1 -5.48 -6.72 -4.20
NC82xTN90 -11.18 -23.70 6.25 NC82x 1 1.63 -1.85 5.37
GDH94xTN90 -18.16 —29.86 -1.76 GDH94x% 1 10.86 6.76 15.29
K326x 3.42 0.36 6.67 K326x -12.07 -31.09 21.45
VA116x -0.66 -2.88 1.67 VA116x -19.16 -36.99 12.75
G70x 6.92 -2.42 18.23 G70x —-6.00 —-22.60 19.66
NC82x -6.16 -17.96 9.60 NC82x -9.70 -22.65 8.47
GDH94x 2.80 -10.35 20.47 GDH94x 511 -9.74 25.82
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