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Evaluation on Growth and Stem Form Characteristics of
Species and Hybrids of Larix spp.
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Abstract: The aim of this study is to breed excellent larch timber as building material by evaluating the growth and
stem form characteristics of larch species and their hybrids. This study was carried out in a 32-year-old larch experi-
mental forest in Qingyuan County, Liaoning Province. The growth and stem form characteristics of 4 larch species
( Larix kaempferi Carr, L. gmelinii Kuzen, L. olgensis Henry and L. principis-rupprechtii Mayr) and 4 hybrids ( L.
kaempferi Carr x L. gmelinii Kuzen, L. kaempferi Carr x L. principis-rupprechtii Mayr, L. kaempferi Carr x L.
olgensis Henry, and L. kaempferi Carr x L. kaempferi Carr), were analyzed and the differences was evaluated
comprehensively using the membership function based on Fuzzy mathematics. The results showed that the growth
properties of larch species and hybrids had significantly differences (p <0.01) , there were no significant differences
between the larch hybrids and their female parent in the increments of diameter of breast height (DBH) , tree
height, and volume, but between the hybrids and their male parent. The difference in the growth of larch hybrids

embodied in the initial 10 years after planting, and the advantage gradually decreased with the stand age increasing.
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The height under branch, crown length, branch diameter, length, angle in crown characteristic factor and ratio of

height to diameter, stem fullness, knot diameter, length, angle in stem characteristic factor had significantly differ-

ences among larch species and hybrids. The comprehensive evaluation based on the growth and stem form properties

indicated that L. kaempferi x L. gmelinii, L. kaempferi x L. olgensis, and L. kaempferi were respectively ranked

the first three. They had the obvious advantage in growth and stem form characteristics, were suitable to be promo-

ted as good varieties in the northeast area of China.

Key words: Larix spp; species and hybrids; growth characteristics; stem form characteristics; comprehensive eval-
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H VRIS x Al it 20.13 +1.59 22.45 £0.57 4.01 +0.58 11.75 +3.86
H ASTE AL x 222296 20.13 £1.18 22.70 +1.28 3.88 £1.50 14.75 £0.50
HAEE IS x H A g% 44 19.73 +0.26 22.65+1.37 3.33 £0.43 15.75 +0.50
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Mgf%/cm 5 1.29 1.43 1.55 2.85 NS NS 1.56 NS 1.477 8 0.734 6 2.01
10 7.86% 7.38%4 7.89% 8.45% 2.918¢ 3.348 8. 10 1.60¢ 15.120 8 0.6598 22.92*
15 11.05% 10.33% 10.58% 11.36% 5.318¢ 6.62" 11.85% 4.26% 16.636 2 0.657 1 25.32*
20 13.16* 12.874 12.924 13.494 7.84¢ 9.62% 14.374 8.03"¢ 12.5080  0.6382 19.6**
25 15.338 15.51°" 15.10%  15.71*%  10.42¢ 11.47¢ 16. 824 10.56¢ 13.353 8 0.3539 37.73*
30 17.00%  17.68%%  16.72%  17.82%"  12.35¢ 13.18¢ 18.46% 11.99¢ 14.226 5 0.4059 35.04*
32 17.81%  18.44%%  17.40" 18. 691" 13.01¢ 13. 64°¢ 19.36% 12.51¢ 16.072 1 0.5150 31.2*
Migg/m o5 257" 2.21%¢ 3.00* 3.57%  1.25%P 0.90%"  2.32%¢  0.65"  2.6123  0.4534 5.76*
10 8.48" 8.46"  9.22*"  10.24*  3.97° 3.94¢ 8.44" 3.56°  16.2550  0.4425 36.73*
15 13.81%  14.04*  14.33% 1478 6.24B°  7.90°  13.15*  6.00°  28.1154  0.7604 36.97"
20 16.55%  17.54% 16,91 17.36*  6.33°  10.77°  16.42*  9.65%  33.0844  1.1322 29.22™
25 19.17% 20.73* 19. 114 20.07* 7.92¢ 13.02°" 18. 824 12.138 38.656 8 1.9857 19.47*
30 21.33% 23.18* 20.77% 21.33% 10.47¢ 14.75" 20.68" 13.59" 39.007 9 2.1365 18.26**
32 21.834 23.85% 21.35% 21.62% 10.85¢ 15.19" 21.31* 13.87%  40.536 0 2.2457 18.05**
#ME/m® 5  0.0015 0.0008 0.0009 0.002 1 NS NS 0.001 3 NS 1.05E-06 4.71E-07 2.23
10 0.021 5% 0.017 8% 0.0217* 0.027 7% 0.0024“ 0.0025% 0.0255% 0.0019“ 0.0003 0.000 01 21.07**
15 0.067 3* 0.059 27" 0.067 3*® 0.076 7 0.008 7¢ 0.014 4% 0.077 5% 0.0079¢ 0.0019 0.000 05 36.71 "
20 0.117 8" 0.1173*® 0.113 1% 0.131 0" 0.0195% 0.0386“ 0.1377% 0.0249¢ 0.005 1 0.000 1  44.25*
25 0.1884%% 0.2025% 0.176 6° 0.209 3*® 0.036 6“ 0.066 6 0.219*  0.0504¢ 0.0122 0.0003 34.19*
30 0.2520* 0.2915% 0.2348% 0.2948* 0.0596% 0.1001°% 0.2867* 0.076 5% 0.0213 0.0011 18.03*
32 0.2899" 0.3396% 0.2675% 0.3392% 0.0727% 0.1113% 0.3357" 0.0861% 0.0293 0.001 8 15.83*
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S F/m 3.32 3.65 4.00 3.88 3.85 3.55 3.77 4.55 3.74 0.45
R} 5 530 i 0.50 0.38 0.40 0.52 0.57 0.42 0.53 0.39 0.50 1.24
ER R E/m 15.98%4 14. 824 12.20* 15.054 4.65"% 7.05% 14. 80" 3.28" 12.90 11.14*
K /m 6.67¢ 9.624¢  10.24"8 7.655¢ 6.75¢ 8. 42ABC 7.178¢ 11.524 8.41 3.27°*
2 EHA%/ cm 1.60B¢ 1.43¢P 1.56"¢ 1.99% 1.68" 1.66" 1.558¢ 1.26"° 1.59 9.87 "
Kook fa e 29.93F 38.72¢ 37.91°  33.31F 44.30" 38.83°¢ 35.20"F 544 36.98 39.52*
F 45K B /m 1.538 1.43B¢ 1.508 1.86% 1.57% 1.348¢ 1.418¢ 1.22¢ 1.50 7.35"
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S (p<0.05) (R 4) . mide H AR B 5
W TR AR IR JEE K T R MR AR R 4 A R A
R T Z T4 R R T i AR IR AR H x K
H x 2% H x SRR TR HIFE b 220 Falifh i

FARAL AN e o 7P IR RN AR A

M, T REENARM G T RASM%E
PRESCE D DRI iR/ L 00 i o DA ok
BIEHARAM HA x KRV HA x 242 HA x A2t
SaiFZ BT 7 HARAKRT 1 em, 1K WAL
K, FWIREA i iR RHAREOR , B T AR i
SEG HaE 22 S A AT LUA RN B —
AR AL P, O R 5 B a8t A oA R A e T L 1Y
TR

F4 FEMHRFHIEMHTREMAT FRESHR
T HA x H 7R x H AR x H AR x %KE! ﬁﬁi[? #DZF :‘%f’; i i
HZA KH =54 M TP IR A /N 3Ly VN

L 1. 14748 1.2039%  1.119 6" 1.129 8¢ 0.780 8" 0.970 4% 1.016 7%¢  1.00%¢ 1.03  5.79*
T [t 0.774 8% 0.755 5% 0.748 5*%  (.787 5% 0.681 6" 0.732 3% 0.767 1**  0.69°" 0.74 4.5%

T EA/em 1,284 1.23A8 1.37% 1.06" NS 1.14°8 1. 1848 NS 1.21 1.92*
KB /em 11,540 6.91° 6.99" 6.48" NS 5.30" 6.96" NS 7.27  2.85*
WA 744 71.42%%  59.23¢ 70.294" NS 74% 69.33" NS 69.76  14.78 "
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MRS 0 0 100 83 g8 92
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HAEE I 97 33 97 93 50 50
HA x HA 60 23 97 93 52 21 27
A x %% 0 3 100 90 56 44
HZ x4t 10 3 100 93 75 25
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P Py % FE e o

Mo WE MR MR MFE Rk %2 EE ﬁ;_ fifeLL ﬁ%@: IS S AT
%j[ﬂ 0. 446 0.4 0.384 0.523 0.582 0.313 0.412 0.318 0.419 0.469 0.446 0.47 0.415 0.431 6

H A 0.467 0.386 0.552 0.507 0.573 0.326 0.311 0.299 0.597 0.542 0.456 0.449 0.597 0.466 3

H x & 0.525 0.5 0.593 0.506 0.397 0.369 0.414 0.323 0.493 0.556 0.467 0.48 0.6 0.478 2

H x 2% 0.6 0.509 0.585 0.573 0.609 0.426 0.333 0.388 0.513 0.522 0.552 0.576 0.521 0.516 1

H x1¢ 0.508 0.3 0.351 0.732 0.268 0.362 0.297 0.404 0.66 0.495 0.506 0.43 0.388 0.438 5

HxH 0.574 0.375 0.481 0.658 0.482 0.432 0.299 0.45 0.445 0.45 0.385 0.448 0.483 0.459 4
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