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Carrying out afforestation test of full-sib families can not only select excellent hybrid parents and
combination, but also accelerate the improved process of seed orchard. In this study, 20 progeny
seedlings were got from seed mother trees in seed orchard by tester strain mating design. Tree
height (H) , diameter at breast height (DBH) and volume (V) of tested trees, which were planted 6
years ago in Maoershan Mountain of northeastern China, were measured and analyzed. The results
showed that there had highly significant differences (P <0.01) in H, DBH, and V among different
female parents and varied hybrid combinations, and there had significant differences (P <0.05) in DBH
and V among different male parents. According to the results of multiple comparisons, excellent male and
female parents were selected. Meanwhile, the tested hybrid combinations were synthetically evaluated by
multi-objective decision-making method. The top five combinations were defined as superior hybrid
combinations with the comprehensive evaluating value greater than 0. 80, and the selection ratio was
25.00% , among them Q2 and Q19 family were the best hybrid combinations. The average of selected
excellent hybrid traits were 3. 85% , 10. 01% , 20. 82% higher than that of overall, the genetic gain was
2.90% , 7.64% , 16.22% , respectively. These results provide a theoretical basis for selection of birch
full-sib progeny and a reference for affinity option of birch high generation seed orchard.
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Tab.1 Birch hybrid parents and progeny codes

FAH G AR BEAAHD
Hybrid combination code  Male parent code Female parent code
Q1 F1 M2
Q2 F1 M5
03 F1 M6
04 F1 M7
Q5 F1 M8
Q6 I3 M3
Q7 F3 M4
Q8 F3 M5
Q9 F3 M7
Q10 F3 M8
Q11 F2 M2
Q12 2 M3
013 2 M7
Q14 F2 M8
Q15 F4 M2
Q16 F4 M3
Q17 F4 M4
Q18 F4 M6
Q19 F4 M7
Q20 F4 M8
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Tab.2 Variance analysis in growth traits of different female parents

ERISERN

KAWL ] Family

Source of variation Growth traits a M F P heritability ( H )
B Tree height 6 5.187 5.774** <0.01 0.8268

4 Female parent W9tz DBH 6 16. 202 7.229%* <0.01 0.8617
M Volume 6 <0.001 6.741" " <0.01 0.8517

WL ERIRIE P<0.01 KFEERBE, TR, Notes: ™ *

means significant difference at P <0. 01 level. The same below.

R3 TRBEAMEZTFRERERNSERER

Tab.3  Multiple comparisons in seedling growth traits of different female parents

BEARACHS Female parent code W= Tree height/m

M4 DBH/ cm #FH Volume/m?

M2 6.64 +1.24 be
M3 6.52+1.08 ¢
M4 6.91 +0.97 ab
M5 7.12 £0. 66 a
M6 6.48 +0.98 ¢
M7 7.02£0.73 a
M8 7.02£0.89 a

5.46 £1.45 ¢ 0.009 1 +0.0051 b
5.95+1.71 be 0.010 5 +0.005 9 b
6.41 +1.81 ab 0.012 5 +0.006 4 a
6.48 +1.24 ab 0.012 6 +0.005 3 a
5.61 +1.52 ¢ 0.009 3 +0.005 4 b
6.57+1.42 a 0.0129 +£0.005 8 a
6.43 +1.42 ab 0.012 4 +0.005 4 a

T RIFIAFRFEFRRIE P < 0.05 KFLZ5F83E, TR, Notes: different letters in the same column mean significant difference at P < 0. 05

level. The same below.
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Tab.4 Variance analysis in growth traits of different male parents
Source of variation Growth traits af M F g "
4 E Tree height 3 2. 108 2.247 0.08 0.5550
A Male parent Mi#% DBH 3 9.212 3.912% <0.01 0.744 4
FHHR Volume 3 <0.001 4.160* <0.01 0.7596

K5 ARAXAAHEAZTTFRERMERHSELR

Tab.5 Multiple comparisons in seedling growth traits of different male parents

LAY Male parent code

W Tree height/m

4% DBH/cm

#F Volume/m?

F1
F2
F3
F4

7.02£0.98 a
6.73 £0.99 a
6.84 +0.83 a
6.78+1.03 a

6.38+1.54 a
5.79+1.47b
6.34+1.35a
6.15 +1.68 ab

0.0125 +0.006 4 a
0.0101+0.0050 b
0.0117£0.0050 a
0.0115+0.0061 a

K6 AREAZHGEERERHNFTESTMERRESH

Tab.6 Variance analysis and main genetic parameters of seedling growth traits from different hybrid combinations

AR , HfE bRl s AF g
Growth traits . s 4 P Mean Standard deviation Range pevss "
W Tree height 19 2.983  4.035**  <0.01  6.84m 0.97 m 6.12~7.26m 14.18 0.7522
Jfg 7% DBH 19 8724 4.223**  <0.0l 6.17cm 1.55 cm 5.17 ~6.94 cm 25.12 0.7632
A Volume 19  <0.001 4.534"* <0.01 0.0115m* 0.0058m® 0.0077~0.0145m® 50.43 0.779 4
F7 BRFETHEEKERSERER
Tab.7 Multiple comparisons in seedling growth traits of tested hybrid combinations
%ﬁﬂtm i e i HEDIR P Volume s
combination i 0 PCV/ i L I (6 HfE 20 pcy/  Preservation
code Mea/m  Range/m % Mean/cm Range/cm % Mean/m’ Range/m’ % rate/%
01 6.74%1.20abc  4.2~8.4  17.85  5.63sl4dcdel  2.2~82  25.64  0.00970.0055defy 0.0010~0.0209  56.07 65.00
Q@ 7.23:0.69a  5.0~8.4 9.5  6.94:1.29a 43~9.7 1852 0.0145£0.0059a  0.0039~0.0297  40.45 55.00
0 7.07£0.9a  5.5~85 1276 6.14%1.62abede 3.4~8.3 2632 0.01180.0063 abedel 0.0030~0.0227  53.07 35.00
M 6.80£0.73ab  5.9~80  10.77  6.85:1.48ab  S5.1~10.5 2152 0.0136£0.0074abc  0.0064~0.0331 5473 18.33
05 707£1.00a  40~9.0 1406  6.68+1.57ab  3.0~9.8  23.43  0.0139£0.0066ab  0.0016~0.0302  47.94 55.00
Q6 6.25+1.11cd  4.0~80  17.69  6.04x1.89 abedefl 1.0~9.5 3131 0.0105£0.0063 bedefg 0.0002~0.0261 59,91 35.00
Q7 6.93£0.69a  5.5-~7.8 9.95  6.56+1.39abc  3.5~8.8 2017  0.0126£0.0053 abed 0.0032~0.0209  41.71 26. 67
Q8 6.9£0.61a  5.9-~8.0 877 5912090 bedef 3.8~7.9 1542 0.01030.0035 cdefg 0.0039~0.0178  33.69 45.00
0 6.9640.61a  6.0~8.0 881  6.63:xl46ab  4.2~9.2 2197 0.0130£0.0057 abed 0.0045~0.0259  44.12 36.67
Q10 6.97+0.87a  3.6~8.0 1245  6.60x1.06ab  4.2~88 1610  0.0125£0.0043 abed 0.0040~0.0227 3444 53.33
Q11 6.76+1.08abc  3.5~8.5 1592 5.39s1.09ef  2.8~7.2  20.22  0.00870.0038 efy  0.0012~0.0157  43.80 45.00
12 6.35+1.18bed  3.0~7.5  18.63  5.41+1.78def  2.2~10.0 3288  0.0088:0.0058efg  0.0009~0.0265  65.25 51.67
Q13 6.87£0.63ab  5.0~8.0 9.19  6.17¢1.19abede 3.5~8.6  19.37  0.011120.0044 abedefg 0.0032~0.0200  39.68 63.33
Q14 6.91£0.9a  2.8~8.0 1436  6.06+1.59abedefl 1.1~9.7 2622 0.0112£0.0052 abedel 0.0002~0.0264 46,52 51.67
Q15 6.3+1.53cd  3.0~8.0 245 5.17£1.94f 1.5~8.8 3749 0.008420.0060fg  0.0003~0.0239  71.68 2.3
Q16 6.92+0.83a  4.9~80 1205  6.49+1.33abc  3.6~9.5  20.42  0.0124£0.0054 abed 0.0028~0.0275  43.72 45.00
Q17 6.91+1.10a  4.2~85 1591  6.3422.0labed 1.1~9.9 3170  0.0125£0.0070 abed  0.0004~0.0292  55.65 51.67
Q18 6.12+0.86d  3.9~7.2 1402 528+1.38ef  2.8~81 2619  0.0077:0.0042g  0.0015~0.0179  54.89 56.67
Q19 7.2640.83a  5.5~88 1143 6.85:L56ab  3.5~9.2 2274  0.0145:0.0062a  0.0031~0.0246  42.47 61.67
Q0 7.02:0.67a  5.9~8.0 9.6 6.34x1.36abed 3.2~9.4 2146 0.01200.0052 abede 0.0027~0.0249  43.06 50.00
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Tab.8 Correlation analysis among tree height, DBH and

volume of birch full-sib families

AR R R Tree Mtz M
Growth traits height DBH Volume
B Tree height 1 0.657** 0.719**
4% DBH 1 0.962"*

# Volume 1
2.5 SREZTAHEEKEREESEN

TEZH WA i — 20 R 2 BAR T RAR
R SRS G AT 25 B 0 AR 25 R A
HEALAE, EMT SR B A 223 A SR BN (£
9.10),

ML AT ER LS R T LR, SR C L E
BRI A RIEA B R B HER TS — A2 Q2
HEH AIE Q19 A, X 2 N A ML
AIFMEIAE 0. 90 LU L BEIHIX 2 M AE KR
WUF;Q5.04 F1 Q9 %5 3 N A LA H I 7
0.80 ~0.90 Z[H], i B HAE K R HAK R
AT EYIAE 0.80 LA T, A LIZATFMER T
0. 80 Mk R K R AnifEES:, WA HEA T 5 My &
ABERE R A A, AR A 25.00% , AERIE
R4S A I AR FRE R AR 448 43 1) 8 2
BRI 3. 85% .10. 01% ,20. 82% ,3 AR
WAL SS9 2. 90% 7. 64% 16.22% .

R TREZAEGHHE BESMRIEXRBRNE

Tab.9  Correlation coefficients between volume and DBH, tree height and the weight of each index for progeny

from different hybrid combinations

PEM 38R Evaluation index W& Tree height 4% DBH X Volume
A 2B Correlation coefficient(r3;) 0.719 0.962 1
I Weight (o, ) 0.21 0.38 0.41

3 A5t

i A e BT L R 2 s AR E R iR 2k
SEAEATHIBL AT, 2595 B, DT i g o1 el
s L3 A, IR AR R AL R 9 BT 2 —,
XFTIEAR T B RARH FHERR TPl , H AT AY 32 2% 55
AU RPN R L B R R B E L R AR SC A

PR, AT LA A MERD T [l v 7 Bk FLREOR AR S B AR
4 BREAMEN SR Fe 28 R AT AT #4422,
TR 22 7 W E M A i - R 2 Bin
PR XTSI 20 D AMEL RIER R4 T3,
HEIX SR 458 R A K 2 FARIE AT B, 2551
T . M4 M5 M7 M8 A REEA F1 F3 F4 Ak
RAA ML G TP 455, Q2.Q19 ,.Q5.Q4 Fl Q9
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Tab. 10 Standardized values and comprehensive evaluation values of seedling growth traits from different hybrid combinations

A R AN ] W5 Tree height a4z DBH 4 Volume LA E
Hybrid PRI AL W PRI LA W PR A e Comprehensive  HF/F
combination  gtandardized Evaluation Standardized Evaluation Standardized Evaluation evaluation  Ranking
code value value value value value value value
0" 0.98 0.21 1.00 0.38 1.00 0.41 1.00 1
Q19 1.00 0.21 0.95 0.36 1.00 0.41 0.98 2
Qs 0.93 0.20 0.87 0.33 0.91 0.37 0.90 3
M 0. 64 0.13 0.96 0.36 0.88 0.36 0. 86 4
Q9 0.77 0.16 0. 84 0.32 0. 80 0.33 0.81 5
010 0.77 0.16 0.83 0.31 0.74 0.30 0.78 6
07 0.74 0.16 0. 80 0.30 0.75 0.31 0.77 7
016 0.73 0.15 0.77 0.29 0.73 0.30 0.75 8
Q17 0.72 0.15 0.69 0.26 0.74 0.30 0.72 9
020 0.81 0.17 0.70 0.26 0.67 0.27 0.71 10
03 0.85 0.18 0.59 0.22 0. 64 0.26 0.67 11
Q13 0.70 0.15 0.61 0.23 0.55 0.22 0. 60 12
Q14 0.73 0.15 0.55 0.21 0.57 0.23 0. 60 13
08 0.79 0.17 0.48 0.18 0.44 0.18 0.53 14
06 0.20 0. 04 0.54 0.21 0.47 0.19 0.44 15
Q1 0.59 0.12 0.33 0.13 0.37 0.15 0.40 16
011 0. 60 0.13 0.21 0.08 0.23 0.09 0.30 17
Q12 0.28 0.06 0.22 0.08 0.25 0.10 0.25 18
Q15 0.19 0.04 0.10 0.04 0.20 0.08 0.16 19
Q18 0.10 0.02 0.16 0.06 0.10 0.04 0.12 20

X5 ANHE AL RS G, o Q2 A Q19
NI H G AR AR R R 25.00% , HR &
JAE A0 AF B R B g AR 0 5 o B A 2.90% |
7.64% \16.22% ., JXLEA RAEARE AT DI FAE
AR bl A el bR A T A S AL 2 R, T LA
M ok SO T B, A AT

Z AL FEA MR ] B 2 5 AN B | 2 Fh 14X
LB AT AU P e AT B R0 H AR B AR
R BRI SR ASBFSE T Y 4 AR
BEARHA — AR A REPLR (M5) | X2 5 AR
56 (R E—— BRI M, 2 b HAT T 3 L AR
FMAFRF L, H G AR ACA B PEAR T AME 35, 1244 ol
232 AR Q2 FRBL G A, HAw g | A Akt BR A5
RS AR 05 T 5.97% . 12.41% H0
26.25% PR B T W R ALH . L, 7EAR ok
b Pl BN, R 11 b BR AR % i A4 i 1
55 5R 11 e I B4 FME DU IR 22 S o 18] 2% S b1 bl 2 i
RE BN EZ—,

FRLPITEE A] SEE S U PR AT S O E 4 Rl —
PIK#ER 52 [ N AMRIAT R, ARZ TR, iR

PP B AT R I BRI R A 2 ~ 8 AFZE AT
N Yu SEAEXTAZ I RS2 B b B2 X A A R4 5 1
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