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LI Kai-long; JIANG Jing; JIANG Ying; XIA De-an; YANG Chuanping; LIU Guifeng- Analysis of the
genetic effects of seed and seedling traits of Betula platyphylla in a 5X5 complete diallel cross design-
Journal of Beijing Forestry Unwersity (2006)28(4) 82787 [Ch. 20 ref- ] Key Laboratory for Genetic and
Breeding in Forest Trees. Heilongjiang Province. Northeast Forestry University. Harbin. 150040, P.R.
China-

Betula platyphylla is an important industrial wood species with fast growth, strong adaptability and good
timber- The genetic parameters of its parents were estimated by analyzing F 1 descendant for seed and seedling
traits in order to select optimum parents for the second generation seed orchards of birch- Five parents of birch
from Xiaobeihu (BH) of Ning "an County as well as Maoershan of Shangzhi County of Heilongjing Province
were crossed by a © by O diallel cross design in 2003 and their hybrid seeds and seedlings were tested on
thousand-grain-weight ; germination percentage, germination viability , seedling height, and ground diameter-
The results indicated that there were significant differences at the probability of 0-01 level in the characteristics
of seed and growth traits among crossing combinations: and also in the general combining ability (GCA ),
specific combining ability (SCA) and reciprocal effects (REC) of thousand-grain-weight, germination
percentage and germination viability of seed: SCA and REC of seedling height and ground diameter- Only at
the 0.05 level of probability are there statistically significant differences in the GCA of seedling height . and
the differences in GCA of the ground diameter of seedlings were not significant- M4 XM1, BH3 XBHZ, M4 X
BH3. BHZXBHI and BH2 XM are superior cross combinations given the effects of GCA and SCA- Also M4
and BH3 are superior parents -

Key words  Betula platyphylla: complete diallel cross, general combining ability (GCA ), specific combining
ability (SCA)
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TABLE 1 Design of 5X5 complete diallel cross in
B- platyphylla and its ear fresh weight

e £
BHI BHZ BH3 M1 M
BHL  0.73253 0.66321 0.98243 0.85294  0.748 82
BHZ  0.98319 1.02168 0.82525 0.88089 0.982 38
BH3  1.10554 1.00234 1.21244 0.9825  1.03546
ML 0.8311 0.97274 0.72353  0.7129  0.796 8
M4 1.28169 1.11901 1.08283 1.34858 1.016 32
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TABLE 2 Variance analysis of the traits of seeds and
seedlings of B- playphylla

PEIR B df FA1g P

B 24 4.451 0.000 1

iz 24 3.988™ 0.000 1
FhE 24 38.219* 0.000 1
R 24 49.765" 0.000 1
KA 24 44.532" 0.000 1

T O0.0L KPP EERRBEE, FHE-

Sy RIS EARE AT FARRY R PR & A A T £
EE G IREN], (5K R AR R
2GR M4 X BHS, & 2 K S0 T {H 4>
5Ny 88. 780 i1 854400 (% 3)., S¥ A T I E 4L A
fy 42.08 £ 40.49 4%, 5 M AU A MR FEME
SERER AT, FHIEAL Sy 7-62%0 1 7.55%.

TR R I B 4 A S M4 X ML A1 M4 X
BHS3, B A1 Tk 5 43 51 2 533.33 1 500.00 mg (3
4y, BB TR A Y 400 50 3.75 4% 15 %
AU A R, 5 ANMEA TR E S
217.776 mg-
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TABLE 3 Comparing the differences of germinating rates and gemminating viability among 25 cross combinations of B- platyphylla

HE BRI (E % 0.05 K HE R EESIE % 0.05 sk

M4 XBH3 88.78 a M4 XBH3 85.44 a

BH1 XBH3 87.33 a BH1 XBH3 81.89 a b

BH2XBH3 83.56 a b BH2 XBH3 81.11 a b

BH2 X M4 79.44 a b ¢ BH2 X M4 78.33 a b

M1 XBHL 77.22 a b ¢ d M1 XBHL 75.22 a b ¢

BHL X M4 74.22 a b ¢ d e BH1 X M4 69.78 a b ¢ d

BH1XM1 70.67 a b ¢ d e BH3 XBH2 68.67 a b ¢ d e
BH1 XBH2 70.33 a b ¢ d e BH2 XBH1 67.89 a b ¢ d e
BH3 XBH2 69.78 a b ¢ d e BH1 XBH2 65.78 a b ¢ d e
BH2 XBH1 69.00 a b ¢ d e BH1 X M1 65.11 a b ¢ d e

BH3 X M4 63.33 b ¢ d e BH3 X M4 62.67 b ¢ d e

M4 X M1 62.67 c d e M4 X M1 61.00 b ¢ d e

M1X M4 58.89 c d e M1X M4 56.67 c d e

BH2 X M1 57.33 d e f BH2 X M1 54.56 c d e f

M1 XBH3 55.56 e f g M4 XBH1 52.67 d e f

BH3 XBH1 54.67 e f g BH3X M1 50.22 d e f

M4 XBH1 54.22 e f g M1 XBH3 50.00 d e f

BH3XM1 53.56 e f g BH3 XBH1 48.67 e f

M1 XBH2 38.11 f g h M1 XBH2 33.89 f g

M4 XBH2 35.67 g h M4 XBH2 23.89 f g
BH2 XBH2 19.33 h i BH2 XBH2 19.22 g h
BH1 XBHL 9.89 i BH1 XBHL 9.89 h
M4 X M4 3.67 i M4 X M4 3.44 h
M1 XM1 3.11 i M1XM1 3.11 h
BH3 XBH3 2.11 i BH3 XBH3 2.11 h
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x4 HHBEATHE BHsMENEREEHEILR
TABLE 4 Comparing the differences in thousand-grain-weight » seedling height and seedling diameter
at ground among the combinations of B- platyphylla
HE THiHE/mg 0.05 /K F ik Bifilem  0.05 KF ik H4%lem  0.05 /KT

M4 XML 533.33 a M4 XML 80.3 a BH3 XBH2 0.72 a

M4 XBH3 500.00 a b M4 X M4 79.4 a b M4 XML 0.68 a b
BH2 XBHL1 422.22 b ¢ BH3 XM1 67.8 a b ¢ M4 X BH2 0.62 a b ¢
BH2 X M4 422.22 b ¢ BH2 XBH1 66.9 a b ¢ M1 XBH2 0.60 a b ¢
BH1 XBH3 411.11 c d M4 XBHI1 66.8 a b ¢ M1 XBHI 0.60 a b ¢
BH2 XBH3 400.00 c d e BH1XBHI 65.9 a b ¢ BH3XBHI 0.59 a b ¢
BH3XBH2 377.78 c d e BH2 X M4 65.5 a b ¢ M1XBH3 0.58 a b c

M4 XBH1 377.78 c d e M4 XBH3 63.6 a b ¢ BH1XBH1 0.57 a b c
BH3X M4 366.67 c d e M4 XBH2 63.4 a b ¢ BH2 X M1 0.56 a b c
BH3X M1 366.67 c d e M1 XBH1 62.8 a b ¢ BH1 X M4 0.56 a b c
BH2X M1 366.67 c d e M1 XBH3 61.8 a b ¢ d M4 XBH1 0.56 a b c
BH3XBHL 355.56 c d e BH2 X M1 61.4 a b ¢ d M4 X M4 0.55 a b c
BH1 X M1 344.44 c d e f BH2 XBH3 61.2 a b ¢ d BH2 X M4 0.54 a b ec d
M4 XBH2 344.44 c d e f BH3 XBHL 60.4 a b ¢ d M1XMm4 0.54 a b c d
BH1 X M4 333.33 d e f g BH1 XBH3 99.5 a b ¢ d BHZXBHL 0.54 a b c d
BH1 XBH2 322.22 e f g h BH2 XBH2 58.0 a b c d M4 XBH3 0.54 a b c¢ d
M1 XBHI 266.67 f g h i BH1XM1 56.1 a b ¢ d BHLXBHS3 0.50 a b c¢ d
M1 X M4 266.67 f g h i BH3 XBH3 o4.7 b ¢ d BH3XBH3 0.48 b ¢ d
BH2 XBH2 255.56 g h i M1XBH2 54.3 b ¢ d M1X M1 0.47 b e¢ d
BH3XBH3 244.44 h i BH3XBH2 53.9 ¢ d BH3XM4 0.46 ¢ d
M1XBH3 233.33 i M1X M4 52.8 ¢ d BHIXMI 0.45 ¢ d
M4 X M4 233.33 i MLIX M1 51.0 ¢ d BH2XBH3 0.45 ¢ d
BH1XBHI1 222.22 i BH3X M4 46.6 ¢ d BH2XBH2 0.44 ¢ d
M1XBH2 211.11 i BH1X M4 4.1 ¢ d BH3XMI 0.44 ¢ d
M1 XMl 133.33 i BHLXBHZ 36.8 d BH1XBH2 0.33 d
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TABLE 5 Variance analysis of genetic effects of combining

ability and specific reciprocal cross in 9 X5 complete
diallel cross (F') of B- platyphylla

TRFW  THE  RFH O KFEE e i
—IRIEA T 36.497  8.42" 9.53% 3.10" 1.35
FERRIRCA ) 42.897  88.57 99.80%  3.177 3.31%

RN, 34247 14.94™  15.83"  6.27 5.72°

TE. T 7E0.05 KF 2R B ¥, FH-

—FRIC A RN AR ) /NG BH SR A () 52 el B
JE KR R AR B IR YE <~ — - FEEHE 5 X5 SR
PGess MR BE M TRE KR K
PAATFA — R & 1IN Z B (FR 6) - 2
B RFVER, &84 — R A SR AR - B
) — M & IR, M4 FT ML R IEE BATH T
RRIE TR IME, M4 S5HAL A AN EAZE R B
%R E, M4 BH3 BHZ W AE A4 1. FHrh M4 i
BH3 LAt 3 A ZE AT B2 K- 5648 BHL,
BH3 BHZ ) & 23 | K A ARV AR A 1F Hor BHL,
BH3 5 HAth 3 M opA 2 Rk 3 B2 K- L5 G 00
DL EZEER, SR AR MA S b7 IO B AR P R A K i
K FRE & BECE BUNAE Ty 4.388 33, ZHAth
— B A 1 IERUY B AR 34.6 %, M4 ) TR &
— B A RN AR 0.008 6, J& HAth— LA /1 1E
BN AESEASH) 1.6~05. 4 % (HAE R ZFHR A 5 b
Jy e BHL 5 M4 IE 67 AR . 8 v ATk R £
. K ZFRRAK SR IEAE : %4 BH3 . BH2Z £ THL
B R FR T HH— RECE IR0 4 8 1T
{8 {H BH2 im0 — M IC & 5l ML AUAE B e b
—MRECE 1 R EAE HoAth 3 AR ARy ffE - Kt M4
A1 BH3 AR A

FRREL & @R e A A R SRR FH%R
LAY B 22 . RO & IR AE A IE SR A A 1R
T RCERF R ]k 2 W45 T BOERR - 3%
b:/10:= E TR N e o A SR W S T
Tt RO RFIRIEC & 1 8USAE K/N A I R 4%
44y BHL X ML (M1 XBHL) M4 X BH3 (BH3 X
M4) BHZXBH3 (BH3 XBHZ) ,M4 X M1 (M1 XM4)
BH2XBHL(BH1 XBHZ) ; M\ i & PR A0 BRI & 71

B AR 5 AT A R 28 241 & O BHS X ML (ML X
BH3) .BH3XBH1(BH1 XBH3) M4 XM1(M1XM4)Fil
M4 XBHZ(BHZ XM4) .
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TABLE 6 Comparison of the differences in general combining

ability of parents of B- platyphylla

LN RA RS ROV AE 0.05 @ 37K
M 4.388 33 a
Ml 0.126 67 b
B =5 BHL —1.301 67 b

BH3 —1.368 33 b
BHZ2 —1.845 00 b
M4 0.008 6 a
BH3 0.005 3 a b

ThL BH2 0.001 6 b e
BH1 —0.001 4 c
Ml —0.014 1 d
BHI 4.046 67 a
BH3 2.380 00 a

KEFHR BH2 0.491 11 b e
M4 —1.242 22 ¢
Ml —5.675 56 d
BHI 3.362 22 a
BH3 1.973 33 a

REFH BH2 1.106 67 a
M —0.582 22 b
M1 —5.860 00 e

JRAEEIN IR R G ) IEACH &I R R 3E
HEMEESFHIKIE R EUYREA E R . XA
T RN - B 1E RN H 2438 4G FEIE R B L
T HOEARN — R & it s T R ARTEA B AR
FIRI, EIRFE IE A A BA 1m0V i 4238 A
G HEEATEEACHE O SRR B AH B PR Y
RN BRI HE - AEFP b PRIk b AR PR
A O A R 2 A A 0 RS RN AE 1Y TF [8) S 1 1A 2K
N B R 2238 404 o0 M1 XBHL, M4 X BH3 ,BH2
XBH3 M4 XML BHL XBHZ: M\ i Ptk b AR Pk
WY 3 2H 22 28 A A Y I AT RS AR ) 1F [) S 7 ) 2K
I BRIAL R 42384 & BH3 X M1 BH3 X BH1 M4
XML F1 BH2 XM4.

AT 5 MATE L TRLE R ZFEM
RKHFHYER ERRFRBL S 77, 416 BH3 XML BRAE
EVER ERFIRBC G J1 M IE RV, HoAh PR35
7, RIS RMHIEIR - 416 ML<BHL 5 HAH[H
BIRK R KRR Bt e, TR ER
A R IR EIK - BT LA 1 e AR L& o MA X
M1 BH3XBHZ M4 XBH3 .BHZ XBH1 BHZ X M1. 3
AMESR 7, AHER) H ZCHL A B SCA BV AH AR Z T
{8 HERIA 5 T ICER PRI ik T B R
TEFZRAE.
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TABLE 7 Values of SCA and REC for different combinations of B- platyphylla
ya TR E REFH REFH Hifm
- SCA REC SCA SCA REC SCA REC

1 M4 XBH1L . __

—0.000 3 0.006 7 7.720 0 —10.000 0 7.126 7 —8.555 6 —7.465 0 11.358 3
2 BH1 X M4
3 M4 XBH2 X i

0.005 1 —0.0117 4.608 9 —21.888 9 4.2711 —22.222 2 2.128 3 —1.0250
4 BH2 X M4
5  BHLXBH2 -

0.011 7 —0.0150 11.431 1 0.666 7 11.048 9 —1.055 6 —4.790 0 —15.033 3
6  BHZXBHI
7 M4 XML

0.025 7 0.040 0 13.997 8 1.888 9 13.960 0 2.166 7 2.2317 13.783 3
8 M1 X M4
9 BHL X M1 -

0.007 4 0.011 7 21.875 6 —3.277 8 21.348 9 —5.055 6 0.821 7 —3.350 0
10 M1 XBH1
11 BH2X M1

—0.000 6 0.023 3 —0.7911 9.6111 —1.506 7 9.500 0 —0.201 7 3.550 0
12 M1 XBH2
13 M4XBH3

0.016 4 0.020 0 21.220 0 12.722 2 21.348 9 11.388 9 —7.6817 8.508 3
14 BH3 X M4
15 BH1XBH3

0.011 4 0.008 3 10.875 6 16.333 3 8.626 7 16.611 1 2.800 0 —0.433 3
16 BH3XBHL
17 BH2XBHS3

0.010 1 0.003 3 20.097 8 6.888 9 20.493 3 6.222 2 0.976 7 —3.633 3
18  BH3XBH2
19 M1 XBH3

—0.000 9 —0.020 0 4.153 3 1.000 0 2.682 2 —0.111 1 6.2217 —3.016 7
20 BH3XmM1
21 M1X M1 —9.073 3 —0.075 7 —0.105 3 —39.235 6
22 M4 X M4 —1.866 8 —0.035 3 —0.156 4 —A47.546 7
23 BHI1XBH1L —8.033 4 —0.048 4 —0.100 9 —51.902 2
24 BH2XBH2 —1.886 7 —0.074 3 —0.087 6 —35.346 7
25  BH3XBH3 —2.3177 —0.034 7 —0.133 1 —56.346 8
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EARATIF A A2 SRR TR IRIEC & ) e W2 e BRI

AAZ A RIE 2 — ARYEEAHE 5 X5 S8R %
ERE AR TR B & 1 Al 2R M4 %
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ROEA - RAEFPRACL & 190 € B s i L AL & M4 X
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K ( Cunninghamia lanceolata )[7] . ¥ W ( Eucalyptus
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