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Genetic Variations in Growth Traits of Juvenile Stage Hybrid Larch in Southern

Xiaoxing'an Mountains and Selection of Superior Families
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Abstract: Genetic variations, variance analysis, and correlation analysis were carried out on the growth
traits (including tree height, diameter at breast height) of larch hybrids in an experimental forest in south-
ern Xiaoxing'an Mountain, China. The results showed wide ranges of tree height variation were observed
among 7-, 5- and 3-year-old larch hybrid families with variation coefficients of 20. 90%, 26. 40% and
26.96% , respectively. With the increase of tree age, the overall variations of height and DBH gradually
decreased. Very significant and positive correlations were found among the tree height and DBH with dif-
ferent ages, and between the tree height and width. The Pearson correlation coefficients of height between
3-year-old and 5-, 7-year-old trees were 0. 713 and 0. 578, respectively. The larch hybrid families haa a sta-
ble performance in the juvenile stage. A preliminary selection could be carried out among the trees with 7
years old. L. gmelinii X L .kaempferi and L. kaemp feri X L. gmelinii had the outstanding perform-
ance. Their tree height (and DBH) were 10. 0% (22.9%) and 5.2% (18.1%) respectively higher than
Wuyiling (Larix gmelinii) provenance. Five larch hybrid families were selected as the superior ones. The
heritability of height and DBH were 0. 652 and 0. 606. The genetic gains of them were 7. 83% and
12.53%. The average height and DBH of 5 superior families were 9. 97 % and 26. 20% higher than those of
Wuyiling provenance.
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WM FAN (Laria gmelini) i re /N 244206, H
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Table 1 List of the treatments of hybrid larch

R ib R i R it

1 EPANTIEC I 8 H5X%9 15 K 73-4
2 H 11X 2 9 N 0 ol 16 H 12X %9
3 H 3X £ 51 10 WI12X L2 17 H 3X%2
4 H 3X2%9 11 PE5X%9 18 Ly i Fof Y58
5 H5X K 77-3 12 WX H 77-2 19 M 10X H 13
6 H 5X K 78-3 13 W 9XH 76-2 20 26X F 6
7 H 5X %12 14 K 73-18 21 TR

2005 48 5 J] AR/ 2622 U8 1 VY R 3 Bk 0 MOl Sy
BRI 25 KR PPFEFD 2006 AEFEAH 43 18- 2007
R ZE R o8 A B L X A B g bR, BR AT IR
2.0 mX1.5 m,BEE 4 K, /NX 417 60 Bk, 50
VAR MRl R = kbR (128°38'E.47°16' N , i
K% 249 m,

F 2007 £ (3 4EH2) L 2009 4E (5 4E A=) F 2011
AR (T AEAD B A KA 1R IS W A& B R BR A2, T 2
YR A BTG S I B bR L 2011 4R R /N IX BEHLIE HL 20
PRIEAT I A
1.2 FHitHHwAE

T E5M VLSR ¥ 56 3% F SPSS19. 0 (19 General
Linear Model H1 ) Univariate 4. #H & 2 # H
Correlate 1Y Bivariate #4115 . F R 46 5098 ok
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28.96 %0 , -7 S R HBOCA 26. 40 %0 53 A A = A AR
SRBHN 21 41% ~29. 07T% . FH AR RN
26.96% (% 2),

FH U AT R0 B AR R A U 3 0 A5 b B 15 1 R
RAR S W/ . 7 AR 5 AR 3 AR AR A R A S
FRBE R 3 A4 ok A8 S BN 3 A Ak B35
J52.1% .28. 1% F1 25. 9% .t L& H . il 35 W A 4R
% 1 o Ak 3R i) AR R A8 S PR A A AR K. R AR
SRR 3 IR 7 AR H 3 X% 9.2 5 X
2469 F/NIEH L5 AEAE BT S LTI 2% 5X 2% 9 FTH
SX K TT-3.3 4FAE R H 3X 2% 9. H 5X %9 fIH 5
XK 783 W A8 S /N 3 AN B 7 AR LRI S H
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H 3X2% 2 H 3X 47 51 F12% 10X H 13,3 4EE M
L K 73-4 FTH 12X 2% 9, Z54 3 IR&5HR A
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Table 2 Genetic variation analysis of height and DBH of 7-year-old trees
i CHD 4% (D)
Jog:] AL
¥/ m bz ERRBU/K SUEEXE ¥/ mm briEE BREAB/Y SWEEXN

=PRI 80 2.822 0.584 20. 70 2.674~2.969 18.532 8.027 43.32 16.250~20. 814

K 73-18 74 3.295 0.719 21.83 3.128~3.439 23. 465 9. 286 39.58 20.729~25.531
K 73-4 79 3. 190 0.675 21.15 3.042~3.339 22.392 8. 630 38. 54 20. 086~24. 680

24 b %o 78 3.019 0. 684 22.67 2.880~3.179 20. 299 8. 335 41. 06 18.174~22. 801
H 11X 2% 2 74 3.590 0.715 19.93 3.403~3.713 26.840  10. 443 38.91 24.039~28. 841
H 12X 9 80 3.535 0.797 22.55 3.388~3.683 28.163 11.211 39. 81 25.881~30. 445
H 3X 4 51 77 3. 187 0.669 21.00 3.045~3. 346 21.569 7.808 36. 20 19. 326~23. 982
H 3X%2 79 3.597 0.729 20. 27 3.447~3. 744 26. 554 9.159 34.49 24.563~28.597
H 3X2%9 80 3.427 0.906 26.43 3.279~3.574 24.350 10.314 42. 36 22.068~26.632
H 5X K 77-3 80 3. 459 0. 807 23.34 3.311~3. 606 23.574 9. 874 41. 89 21.292~25. 856
H 5X K 78-3 79 3. 456 0.628 18.17 3.309~3.606 25.835 10.139 39. 24 23.544~28.138
H 5X2% 12 78 3.627 0. 546 15.05 3.485~3.784 28.716 8.832 30.76 26.469~31.096
H 5X 29 79 3.701 0.796 21.51 3.551~3. 848 27.602 11.107 40. 24 25.292~29. 886
5 R 81 3.394 0.656 19. 33 3.253~3.546 22.822 7.489 32. 81 20.590~25. 126
JNAL 80 3.207 0.754 23.51 3.060~3. 355 22.323 10.537 47. 20 20.041~24. 605
M 10X H 13 79 3.745 0. 600 16.03 3.598~3.895 28.803 9.525 33.07 26.501~31.095
M12X N2 79 3. 381 0.715 21. 14 3.233~3.53 23.646  10.302 43.57 21.343~25.936
M5X 9 74 3.552 0. 859 24,17 3.385~3.694 26.854 12.064 44,92 24.466~29. 245
26X F 6 80 3.768 0.761 20. 20 3.620~3.915 25. 849 9. 287 35.93 23.567~28.131
MTXHTT-2 79 3. 842 0.678 17.65 3.694~3.991 30. 944 9. 580 30. 96 28.632~33.226
M 9XH 76-2 79 3.598 0. 807 22.43 3.451~3.748 26.789  10.630 39.68 24.512~29.106
Ze iR 80 3.362 0. 696 20.71 3.214~3.510 25.243  9.522 37.72 22.961~27.524

TARA I 22 A Ab TR AR 0 8 S B s e

0. 606, J& 1 & 52 1% .

AR ZAB N 30. 76 % ~47. 20% , F-¥ A8 B BB K
38. 74 % 35 4F/E RIMR MO A2 B 28 S Rl 30. 76 % ~
47.20% FHAE SR BON 46, 10% . W E 1 B 12
Bt 5 B A AT 5 1 o A S LU R B

XA R MR R AT T 25 e BT R B L 3 AR AR 5 AR AR
FL7 AE AR 22 A0 B R) 25 SR R 3 (p<<0. 01,5
AEAERN T AR AR 22 A Ab 3R] 25 SR W (p <<
0.01),7 4F A= B 55 . i 42 B4 38t 4% 77 43 531 R 0. 652,

X 22 A AE R 4 YCE AN TRAR BE R AR A K
BOHE DEAT e IR b A S A3 8T 45 SRR WY (R 3) .3 44
5ARA T A R Z AL DL S 5 AR A T AR A Mg AR
Z R R EEM . 3AEAE S 5 AR T AR R S
B2 IR M 56 R B4y 9 0. 713.,0.578,5 4EH: 5 7 4
AR ARG R B 0. 68555 4FA 5 7 AR AR AR R
HAHSC R BN 0,595,

*3 HERBEXEST
Table 3 Pearson correlation analysis

MR 5 AR H2007 H2009 H2011 D2009 D2011
H2007 1. 000 0.713" 0.578"* 0.484" " 0.476"*
H2009 0.713** 1. 000 0.686"* 0.624"* 0.661**
H2011 0.578"* 0.686" 1. 000 0.637"* 0.900* *
D2009 0.484 " * 0.624" 0.637** 1. 000 0.595* *
D2011 0.476" " 0.661" 0.900" * 0.595" " 1. 000

e % o fE 0,01 7K ORI 1 g 35 A5G,

XF 22 A~ 4b B A AR 43 AT B A K HE R R AT B2
IR SRR WA AT e W3 4E A 5 AR AR 7 AEAE
2] 5 AR T AR AR i AR 2 ) A R I AR 22 R A 56
Wl 3, 3 AFEA S 5 AR T AR A R R T R R A G
ZHBY R 0.796.,0. 816,5 4EA: 5 7 AF A= Wi A 06
FEOCN 0.691:5 A4 5 7 AR AR M i R R 2 M O &R

om0, 704,
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2.2.1 Jemmbuk#E 22 ML 7 AR Je K
PR R M A 2R K B AT L A% VR A X H
ASTE RS L H AR AN X R A R R R R
FMGR 4D, 4 2T P RS X H AR TR IR 4 Tl K
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T RN AR AR S S5 R R AR e 4% 81

ZOLTXH TT-2.2% 6 X F 6,24 10X H 13 F12% 9 X
H 76-2) =24 3. 74 m, @1 2 > 2% % P& ik A8 Fh il
16. 1% 56 A~ H AR b X 242 P24 B K &R (H
5X N9 H 5X M 12 H 3X2% 2 H 11X 2. H 12
X9 FH 3IXXMOWEHN 3. 58 m, @it 2 %4
TEWARFRIUE 11,2265 3 A HAR P& # XK & i
M FEZH 5XK 77-3.H 5X K 78-3 Ml H 3X £
S & R 3. 37m, M it 2 A 2% I M AL A A
4T 2 AT TE AP N 24 Fh R FR (2% 5 X% 9,
MA2X M )Y 3. 46 m, Mt 2 A% ETR
MEAAFRUR 7.5% 2 MR EAVEMN MR R (K 7318, K
T3-) W N 3. 24m, M 2 A %2 VK ML Rl IR
0. 67 %6 52 A 244 P AR TR (L5 BR 04 X6 BED A 135 o4
3.22 m, 2 KA RFECNEB . B ]
U w3, 01m,  FRHEF I [R]— 4 & 17 21
BHENFREWAFAAEX ] BRI G TRy X H
ARVE AR AHEAES 172 9X H 76-2 KR L
HEA ZNTESS 6 13 5 H A & i By X %22 I 43 20 5 i
TESE 2 A0, H 3X 2% 9 KR BHAES 13 £, A
I FE R BR AL G 1Y 7] B 5% R () 5 5 0 1 AR
*4 FESEHE(H) R (D)EKERF (BEINE)

Table 4 Rank ordering of different treatments height and

DBH (from low to high)

b7 H2011 H2009 FH2007 D2011 D2009
EPRIT 1 1 1 1 3
pogiist 2 3 3 2 1
H 3X £ 51 3 10 6 3 8
K 734 4 5 2 5 6
/NI 5 2 i 4 2
K 73-18 6 4 5 7 4
ZeFhiR 7 17 8 11 19
NL12X %2 8 6 10 9 7
L i 9 7 9 6 5
H3X2%9 10 19 17 10 20
H 5X K 78-3 11 18 11 12 17
H 5X K 77-3 12 11 16 8 10
H12X2%9 13 12 12 19 15
M5X 9 14 15 22 17 12
H 11X %2 15 14 13 14 11
H 3X %2 16 16 18 15 18
M9X H 76-2 17 9 14 16 14
H 5X2% 12 18 8 7 20 13
H5X29 19 22 21 18 22
M 10X H 13 20 21 15 21 9
M6 X Fl 6 21 13 19 13 16
MTXH 772 22 20 20 22 21

A A DL X H AR IR T R R (2% 7 X
H 77-2.24 6 X1 6.2 10X H 13 F12% 9X H 76-2)
Wiz 2. 81 em, it 2 A4 P RS RN 29. 500
6 N H A TR AN X LR ZR R R R (H 5 X 2%
9 H 5X M 12 H 3X% 2. H 11X 2. H 12X 9

FH 3X X% DMt 2. 70 em, B 2 4 2%2L 9% 0t
FAFPUR 24. 40453 A H A TE 48 XK 1 7 A 2 i
FHHASXK 77-3.H 5XK 783 F1H 3 X4 51)
Wgtehy 2.37 e, #BIE 2 A2LETEASFIIR 9. 206
2L TE MNP N AP K ZR (D6 5 X 2% 9. 2% 12X
M2 MR 2. 52 cm. BBAE 2 S 2% Y B R
16.1%:2 MR AEM MR R (K 73-18. K 73-4) iy
R 2.28 em, ML 2 A X4ATEMT SRR 5. 1%52
AN DL RS R E (B A0S X RO A2 2,17 em,
2K EIE AL B AR N T LD B4R Sk
2.04 cm, [—4E&MBERKRWAEAEX G, 2% 6 XAl
6 HEZESS 10 f7. H 5X 2% 12 HEZESS 13 £ . E e £ 21
B B[] B 58 2 ) 34 5% 0 iy 40
2.2.2 HKRRRAZRF THEEMERIITERCGED
KU W EHEAH S BIE RN TXH 77-2.2% 6
XA 6.2 10X H 13, H 5X X% 9 fIH 5X 2% 12; Mg
BHEAZAHT S B E R N4 TXH 77-2.26 10X H
13.H 5X 2% 12, H 12X 2% 9 M H 5X2% 9, MJF 2
U 2 B0 >k B i R (Y AR D 3 AR 2R 2 IR 5%
155 e A A T L ke e R A L A TR A3 BTN B D
MIXHT7-2. 210X H 13 FH 5X% 9 ZEWE
ARKBIFEERLF 2% TXH 77-2,H 5X2% 9 K
FM AR A KBRS TS, 2% 6 X 6. H 5 X%
12 AWM KB 22 10X H 13, H 5X % 12 %
FIRIKEN ., GAMF 2% 7XH 77-2,.24 10X
HI13.HOSXX 9 ME6XH 6 FHOSXMI2FKEN
MRER.

SR KR TAHEEMEFMEN 3. 739 m, K
F I 32.49% Y b Az 7= X IR 23,3920 /NIL A
16.59% . & fJHid 9. 97 % Fil4b BE ¥ {H 8. 62% . 5
NRFR TAEE AR 4E R 2. 885 em, K FHIJII
55.69 % Y HbAE AR 40, 8% L /NALII29. 26 % . 13
B 26. 20 70 AL BEF-BME 15.22% . # 5 MR FR
AR ERE R, AR 22, 7% RSB EZ) 1. 33, 4
FIRAE J1h 0. 652, i AE 250 7. 8304 s AR 8%
5 0. 606, LR 25K 12.53% .

3 #ihitik

B R AE KRB 5w b H 2 7
W2, 7 AEAE 22 AN b FRR GO AR B R R R
20. 90 % \5 A A B i 1 °F- 35 48 S R B 26.4000.3
A v B OF 4 A8 S R BCR 26, 96 06, Bl AR OK A
1 T 45 A SRS B 1 R A S SR /N . T AR AR LS
AEAE RN 3 AR A AR S5 RBCECR I 3 A A B 5 AR S A
JINB 3 AN A B3 R 52, 1% .28, 1% Fil 25. 9%, Bifi
A U 1 T Ak P R AR R AR S AR A Ak ARG R T



82 U AL 27 B 27 41

271 %

AEAE 22 b R M AR ST AR S R Bk 38, 74 00,5
AR AR ST AR S R B 46, 10 %0 th I A L B
7, I A A 0 184 0 AR S R N . 22 S Ak R
V)R ey T A 2 S W b L RS R L AR 3 A 0 43 B
0. 652 F1 0. 606,

T AFEAD A KRG 7 A A R A R
ELOATDIF R RN, . 22 A Ib BEOK [F] AF FE R
1R Z R MR 2 ] A i M A 2 [R] Bz JR 3 B KR
S RN W E LA SE. 3 S 5 R4 T R
B 5 B IR AR G R A i R 0. 713.,0. 578, 5 4EAE
7AEAE M E AR R BCHR 0. 685,5 4EAE 5 7 AR A g4
FEIR AR OC R AN 0. 5953 4FA 5 5 AEA T AEAE
B 0T IR 2 AH G R ELAT IR 0. 796,0. 816, 5 4EA:
5 TAEER S RECH 0.691,5 4E4E 1 7 454 i
R R RS AR B 0. 704, UL, KRR
SIS B A K R IR SE L7 AR AR T DL HE AT A R
Z TR T B L H AR TE A AR A TR IR S A S A AT
UEBA T 5~8 A AT Rk B ml A,

MEHAGMF RS, 22 PhbBrp 7 4544
T g RSB v B AR AR R R IBLAT T LA 24
XOH A& RS A IE B X% 22 P8 RS 22 Bl K R
FEIGE W = AR 43 5310 2ok 2% 22 V% s 1 A 0%
R 10.0%(22.9%).5.2% (18.1%), 2% 7X H 77-
2.2 10X H 13, H 5X 2 9.2% 6 XMl 6 flH 5X %
12 FRANEM R R Z W8I0 12 0 38815 1 25 55 3
K T.8300F 12.53% . 5 MR K R M YE N
3.739m, KT H JT 1l 32,49 % 4 Hb 2k 7= X 623, 39,
/ANAE A 16, 5990 B R Ig 9. 97 % il 4b BE S 34 (K
8.62% ., 5 MR R MEF-IH N 2. 885cm, K F 1
JIilr 55, 6900, X4 M A= B 400 8%, /b i
29.26% B4 26. 20 % FIAL B (H 15. 220,
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