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Genetic Analysis of Seed Quality of Chinese-fir in Three
Controlled Pollination Tests
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Abstract : Seeds of Chinese-fir produced by three kinds of mating design in Dongfeng Forest Farm, Liping
county were tested. The quality of seeds originated from various mating crosses differed significantly. Sel-
fing was one of the primary causes producing tannic seeds, but it had no significant effect on the produc-
tion of empty seeds. For most seed traits, general combining ability ( GCA) , special combining ability
(SCA) and reciprocal effects also differed significantly in various crosses. In the tests of disconnected
half-diallel and polycross, GCA is greater than SCA, and more significant for female parents than male.
For complete diallel mating design, if selfing crosses were reduced, the result would be similar to partial

half-diallel and prolycross tests.
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Tab.1 Variance analysis of sowing traits of seeds derived
from diallel mating
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Tab.2 Variance analysis of sowing traits of seeds derived

from tester mating
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Tab.3 Sowing traits of seeds derived from complete diallel
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Tab.4 Variance analysis of sowing traits of seeds derived from complete diallel
2R DY iy S TR E

P S FI

. - FoOEM/%  F iESR/%  F BENER/%  F EN/%
ol Lokd Ry 22 26.92" 19.13* 18.17* 55.33*
-1 3 3.94 % 1.41 0.89™ 0.00 0.17* 0.00 0.72* 0.00
GCA 8.97* 1.51 23.23* 9.73 24.76"  10.40 88.09"  14.76
SCA 10 23.22*  43.14 18.03*  45.59 21.16*  57.95 49.23*  34.43
ERAE 8 37.36*  43.98 18.33*  35.54 10.37*  19.23 2.20%  42.06
PLi% 66 10.08 9.14 16.41 8.73

1) &9 x4 0.01 2FMHAKRF; « 40.05 2FHAKF;ns ARBE.
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Tab.5 Variance analysis of sowing traits of seeds derived from disconnected half-diallel mating
s 25 HFR TR S S TRiE

2 kR H = y= = =)

F o WENR/% F  HESR/%  F  FESR/%  F  FHESE/%
el Lokd Ry 19 14.18 14.18™ 23.43™ 89.87™
BE 3 0.46™ 0.00 0.46™ 0.00 1.05™ 0.05 1.72% 0.223
GCA 10 22.14™ 38.32 19.93™ 29.34 43.05™ 57.50 40.87™ 59.86
SCA 9 7.03* 36.90 7.80" 42.99 5.77 23.25 26.13 ™ 33.85
Pl 57 24.78 27.67 19.19 6.06

1) &b 40,01 2FMHATFE,; = 40.05 BFEHAFE ns HREFH
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Tab.6 Sowing traits of seeds derived from tester mating

TEHE BEIR/ % SHFR/ % BFR/% 200 KiE/g || 3CBHE BEFR/ % SHE/ % BAE/% 200 kiE/g
593 x 125 19.3 40.5 40.5 1.305 || 41 x125 27.8 32.5 35.8 1.063
593 x 127 11.0 52.8 36.3 1.184 || 41 x127 26.8 42.3 31.0 1.120
593 x 8 29.3 30.0 40.8 1.484 || 41 x8 38.8 21.0 40.3 1.202
593 x 19 12.5 55.3 32.3 1.145 || 41x19 42.0 19.0 35.0 1.215
593 x 24 22.0 39.3 38.8 1.497 || 41 x24 18.5 55.8 25.8 0.936
586 x 125 21.5 22.8 55.0 1.037 || 594 x 125 45.3 23.3 32.3 1.015
586 x 127 36.8 28.3 35.0 0.964 | 594 x127 36.5 30.0 33.5 0.873
586 x 8 28.5 20.8 50.8 1.045 |/ 594 x8 23.5 31.3 45.3 1.051
586 x 19 23.0 31.5 45.5 1.007 |/ 594 x19 40.8 20.3 39.0 0.976
586 x 24 11.3 36.0 52.8 1.092 || 594 x24 39.5 21.8 38.8 1.021
12 x125 29.0 14.0 57.0 0.901 | 582x125 31.5 24.3 44.3 1.210
12 x 127 27.8 35.0 37.5 0.912 | 582 x127 30.8 23.0 46.3 0.970
12 x8 27.0 24.8 48.3 0.770 | 582 x8 1.071
1219 39.0 22.5 38.5 0.866 || 582 x19 43.8 19.0 37.3 1.020
12 x24 38.8 23.8 37.5 0.843 || 582 x24 16.8 58.8 24.5 0.681

TiZEom M (K 7) KU B 75 ARV S IC 4] B KF. A T5 2870 Bl i, B GCA R T4
B SCARFIEEAE) GCA LA SCA [ i 22 R ARIRE] T AR GCA SCAFIBIA Y GCA J5 2573 B IR T SCA.
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Tab.7 Variance analysis of sowing traits of seeds derived from tester mating

2 S - 2R _ kPR _ iy S _ 200 *vi _
F o ITE5R/% F o ITE5R/% F o IrE5w/% F o ESR/ %

Gl Lokd Ry 28 6.31" 26.45 11.37* 67.01™
HE 3 0.20™ 0.00 1.05™ 0.00 1.39™ 0.05 2.29" 0.1
A GCA 4 6.86" 9.55 45.47*  20.69 10.94 ™ 9.97 20.05™ 15.4
GCA 5 18.49* 34.16 45.74*  24.93 20.15*  33.78  248.52* 53.5
SCA 19 2.98* 18.66 17.37%  43.84 6.78*  33.39 31.03™ 3.3
HLiR 84 37.79 10.54 22.86 27.6
1) #%40.01 BFMHARF; * 4005 2FHEKF;ns ARTH.

2.4 BXRX#FmREZI FL A AR 15.4% , F 3 25 KR 2

K8 HHRRY A b, AWV IERK 4 4%  FHRAFRILR MR 6% . BHIXR K
#8 BXERINHTFRER

Tab.8 Sowing traits of seeds derived from selfing and outcrossing

- bz _ ﬁ%@*%%/% _ ;*%/% _ {ﬁ*%%/%
A3 A ZH A3 AL F=3EN A3 R F=3EN
A 88 25.7 24.3 1.4 17.3 27.5 -10.2 49.2 40.8 8.4
89 4.5 28.2  -23.7 33.2 46.2 -13.0 62.3 25.6 36.7
123 19.4 33.4 -14.0 31.4 25.9 5.5 57.0 48.2 8.8
119 3.1 23.2  -20.1 35.3 20.5 14.8 61.6 53.2 8.4
120 2.8 26.5 -20.6 56.2 31.3 24.9 41.0 45.3 -4.3
S 11.1 26.5 -15.4 34.7 30.3 4.4 54.2 42.6 11.6
B4 4 0.5 33.0  -32.5 11.1 23.1 -12.0 88.4 43.8 4.6
88 16.8 19.6 -2.8 5.8 12.6 -6.8 77.4 66.8 10.6
89 8.7 16.4 -7.7 12.5 12.0 0.5 76.9 71.7 5.2
9 20.0 28.8 -8.8 16.7 4.9 11.8 63.4 66.3 -2.9
74 8.2 26.9 -18.7 14.8 7.5 7.3 77.0 65.3 11.7
Sy 10.8 24.9 -14.1 12.2 12.0 0.2 76.6 62.8 13.8
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Tab.9 Quality evaluation of seeds pollinated with various proportions of self-pollen

BNV i} TR 18 TeHEF 19

LB/ % BERR/ % SHR/ % BFR/ %  ThHE/g EEFNR/% =HR/% BHR/% THRE/g
0 33.4 22.8 43.8 4.1 26.9 7.5 65.6 4.6
20 22.4 0.1 77.5 3.3 23.8 0.4 75.8 4.9
50 11.1 3.4 85.5 3.4 30.0 0.0 69.8 5.2
80 12.2 1.7 86. 1 3.8 20.5 0.8 78.8 4.0
100 0.5 11.1 88.4 4.0 8.2 4.8 87.0 4.0

B &8 23.7 2.9 73.2 4.3 22.5 2.5 75.0 4.9

3 WSS
A SZ R AR T it 52 A7 ik © AR AR IR Pseudor-

suga menziesit BRI s 42 Picea abies BRI IRAN Pinus
sylvestris . KAEHS Pinus taeda J2HHS Pinus elliottii 1
¥ Pinus tabuleaformis “5A R 45 FIUESE - k3% 5
S EEAZ AR 3 x 3 ARSI R W, 45 B AR A
SIS AR AT L 32 B 20% ~60% , Hb A 4%
KIFEAR 50% ~90% , H I Ff 48 L 5 S 1Y 5 40% ~
100% , bt E 2R 34% ~ 110% , 254 R 5581
J7 ORI, AR AR, A 28 1 k32 ]
T RAC S KR L A Bl AR AK.
HY T S22 38 1 A BV R R 532 Wi o 1) 4 Ao i I
PRI M ARG 19 28 6T LI 35 8 e A g 9 e ot o
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S ARSC 3 RIS R o i R, GCA |
SCA FNIE Jz 22500 AR . (R, inE oy 5 46 ik
ZAONE BB B AN ) A2 E 1 3 ) 45 18 AN — B 43|
ACBCIR SR SCA J7 220 R T GCA J5 22004, BI
A BSOS  AE 2R A8 T O 4G SR
IR, GCA J5 283 5B IR ROS SEIA . oy 1 fi
FEIXA R 4 XU A2 e ik g6 F AZ B A BRI, T
VEGET I3, 45 2R 3R W], 25 kP GCA FI SCA Y F 1H
53924 29. 86 Hl 10. 33, 75 22 734853 5 9 35. 87% Al
24.38% ,WRHKFE GCA SCA W F {5439 38. 14 Fil
4.08, 7722 5043 R 25. 149% F1 8.92% . X F M,
GCA By 205 KT SCA. M T2 W 22 fit i i
Wbl T A A, A S AR B 2 ]

SCA 77 2257 AR B Y 5 AR B )5, 45
WA, B GCA By 7 22438 KT SCA. IL4h, i
2 N [ W 5 7 N [ B N7 N B N v e g )
R —E 25 WM g5ie A Fr .
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