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Comparison analysis of early growth traits and lateral branch development

characteristics of fine clones of Chinese fir

Abstract: [Objective] In order to investigate the differences in early growth traits and lateral branch development characteristics of
different Chinese fir clones, and to screen the good clone suitable for the cultivation of large diameter and non-knot wood of Chinese
fir. [Method] twelve 3-year-old Yang series clone from Pushang Forest Farm in Shunchang, Fujian Province were selected as the
research subjects, and the second and third generation seedlings cultivated in Pushang Forest Farm were used as the control, and tree
height, ground diameter,internode length of lateral branch, lateral branch length, lateral branch base diameter, lateral branch angle,
number of branches, crown height and crown area were investigated and analyzed for two consecutive years. [Result] The results
showed that there were significant differences (p<0.05) in the growth traits and lateral branch development characteristics of different
Chinese fir clones. The growth characteristics of lateral branch base diameter and annual whorl width of Yang 053 were significantly
lower than those of other clones, and internode length of lateral branch, lateral branch length, crown width diameter, crown area and
crown volume of Yang 023 were significantly higher than those of other clones, and the number of branches was significantly lower
than those of other clones. The number of branches was significantly lower than that of other clones. There were some correlations
between growth indexes and lateral branch development characteristics of different Chinese fir clones, among which tree height and
ground diameter were highly significantly and positively correlated with lateral branch length, lateral branch base diameter and
lateral branch angle, and internode length of lateral branch, lateral branch length and lateral branch base diameter were highly and
significantly correlated with each other (p<0.01), and tree height and ground diameter were positively correlated with crown height,
crown area and crown volume. [ Conclusion] The early growth traits and lateral branch development characteristics of different
Chinese fir clones were synthesized, and Yang 058 and Yang 064 have excellent growth traits and can be used as asexual lines for
large diameter timber selection; Yang 023 has excellent morphological traits and can be used as an excellent parent for non-knot

timber selection, and Yang 054 can be used as an excellent asexual line for non-knot timber selection.
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Figure 1. Growth traits of different Chinese fir clones
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Figure 2. Lateral branch characteristics of different cultivars at 3 years old
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Table 1 Characteristics of lateral branches of different Chinese fir clones

. M ¥5 8] BE MK E L5 E-2ES M B E L5
T M % clone Branch age Internode length of Lateral branch later.al branch base Lateral branch number of
lateral branch/cm length/cm diameter/mm angle/® branches/round-1
3EHE 13.89+0.37ef 50.73+1.62ef 6.76+0.16f 58.96+1.29¢ 3.73+0.08b
2 SR
4 FEE 15.54+0.43d 74.91+£1.95f 7.51£0.17¢ 87.52+1.12¢ 3.73+0.11bc
3EAE 15.38+0.32cd 57.86+1.54cd 7.77+£0.2de 71.83+1.36cde 3.23+0.07d
3REEH
45 16.89+0.47bcd 87.9+1.87bc 9.8+0.21bc 73.5+1.13f 3.25+0.09d
. 3EE 14.2140.4def 58.54+1.75cd 7.15+0.14f 57.09+1.34g 3.71+£0.08b
o 4 FHE 16.28+0.41e 79.25+6.19ab 8.44+0.2cd 86.48+1.3ef 3.72+0.1bc
. 3ESE 12.99+0.29fg 60.15+1.34c 8.36+0.15cd 72.17+1.31cde 3.27+0.08cd
00 4FEE 12.97+0.32ef 80.63+1.44def 8.98+0.15d 74.82+1.2ef 3.33+0.09d
. 3EE 17.16£0.55b 47.7+1.26f 7.3+£0.44ef 80.4+1.62b 3.28+0.09cd
o 4FEE 18.09+0.55b 74.57+1.37f 8.05+0.13ef 92.67+1.02b 3.45+0.11cd
. 3EHE 15.93+0.39¢ 59.47+2.1¢ 6.92+0.09f 66.54+3.08f 3.76+0.08b
o 45 16.01+0.48d 95.41+1.81a 9.31+0.14cd 84.76+0.96cd 3.89+0.13b
. 3EE 15.62+0.34c 56.53+1.3cd 7.39+0.14ef 74.32+1.5¢ 3.65+0.07b
e 4 FHE 16.28+0.37cd 79.25+1.51ef 8.44+0.14¢ 86.48+1.03¢ 4.04+0.1bc
. 3EAE 15.77+0.46¢ 54.35+1.37de 8.43+0.15¢ 68.59+1.38def 3.74+0.11b
0 4 F4 16.05+£0.41d 87.02+1.4bcd 10.12+0.17ab 77.59+1.2¢ 3.73£0.09bc
. 3ESE 12.02+0.26g 49.44+1.08f 6.91+0.16f 87.85+1.19a 4.14+0.08a
O 4FEE 11.98+0.32f 61.59+1.57g 7.95+0.18ef 94.56+0.79ab 4.22+0.12a
. 3EHE 14.56+0.43cde 54.21+1.68de 8.04+0.13cd 68.76+1.46def 3.71+0.08b
o 4 F5E 16.08+0.55d 80.11+2.24def 8.06+0.15ef 97.39+1.54a 3.54+0.13bcd
. 3EHE 15.43+0.3cd 64.66+1.51b 9.03+0.18b 75.68+1.56¢ 3.52+0.07bc
oSS 4 FEE 16.67+0.34bcd 99.08+1.8a 10.02+0.2b 63.22+1.61f 3.59+0.09bcd
3* 063 3FEE 19.04+0.98a 58.62+2.34cd 8.04+0.16cd 67.92+1.72ef 3.5+£0.12bc
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4 F5E 20.63+0.99a 84.13+2.67cde 9.94+0.21b 72.18+1.74¢ 3.34+0.13d

3EHE 15.2840.35b 69.85+1.65a 9.3+0.19ab 75.24+1.51c 3.28+0.08cd
¥ 064

4FEE 16.35+0.49cd 96.92+2.13a 9.77+0.24bc 81.41+1.24d 3.58+0.1bcd

3EE 17.25+0.55¢cd 67.18+2.05ab 9.73+0.19a 73.07+1.56¢cd 3.61+0.11b
3 065

4FEE 17.64+0.6bc 92.13+2.06ab 10.61+0.23a 85.27+1.69¢c 3.53+0.16bcd

3EE 15.16£0.12 57.35+0.44 7.89+0.06 71.64+0.45 3.58+0.02

RHAE
4FEE 15.97+0.14 84.42+0.68 9.11+£0.05 81.68+0.40 3.61+0.03
3ESE 16.947** 16.916%* 20.412%* 26.981%* 9.484%*
F{&
4 F5E 18.625%* 18.380%* 28.239%* 57.548%* 5.668%*

(*3RRTE 0.05 7K F_ERZEHK(P<0.05), **FTRTE 0.01 KF_EREZHXP<0.01). Note: * means significant correlation at 0.05 level (P<0.05), **
means extremely significant correlation at 0.01 level (P<0.01)
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Figure. 3 Annual growth rings of branches of different Chinese fir clones
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Table 2 Crown index characteristics of different Chinese fir clones

3.4 AXRMRERKMERERSHIREX M

# iE g g == AT
- ; BIRERE TIRER BiESE BIEETR
T Z clone ; ! .
‘Ié ? WU Crown width diameter/m Crown area/m2 Crown height/m Crown volume/m3 H EF%
ZIN . N,
_ 2 RS 2.36+0.03 3.36+0.09 3.2+0.11b 3.7140.2 .
fEfges 2 TER ‘ ‘ ‘ ‘ 21
TFAE— IR 3.110.12b 473+0.28b 3.02+0.11bed 4.96+0.38b 5E 1
LEIIES 3% 020 2.38+0.03¢ 3.3540.11c 3.36+0.13abc 3.88+0.22¢ S
Hrh, 4%
%023 49240252 11.04+1.08a 2.7+0.14d 10.2+1.36a
OB 1 SRl
i 5
oK £ 036 2.3340.05¢ 3.19+0.14c 3.71+021a 4.1+0.34bc e
| X~
A 3 %047 2.38+0.03¢ 3.44+0.08¢ 3.33+0.1abe 3.89+0.16¢ N
1 52
e s %049 2.38+0.04c 3.41+0.12¢ 3.45+0.13ab 4.04+0.24bc s
e ¥ 2% 1EAH
% %053 2.36+0.08¢ 3.1240.24c 3.04+0.26bcd 3.41+0.45¢
¥ 054 2.44+0.04c 3.56+0.14c 3.45+0.18ab 4.2+0.31be
3% 058 2.43+0.03¢c 3.42+0.12¢ 3.33+0.13abc 3.89+0.23¢
5% 061 2.39+0.03¢ 3.27+0.1¢ 3.35+0.13abe 3.79+0.21c
3% 063 2.45+0.04c 3.73+0.15¢ 3.21+0.15bc 4.06+0.27be
¥ 064 2.38+0.03¢ 3.2240.12¢ 2.89+0.14cd 3.1740.22¢
3% 065 2.41+0.03¢ 3.4140.12¢ 3+0.11bed 3.46+0.18¢
1 2.62 402 322 434

(p<0.01), MUBCTIAIEE S MBI RE . UG IEAR P 2 (8] 20 9 A 2 25 IEAH 2K (p<0.01), B S# . Ml
& BRI N ARG . IXRYIBEEZ AR AR S A, AL MR AR AL f B (1
KA, TEECEE NS REE 2 FDOE R WIRB R T B, W22 AR A K.

#3 RREBATN R4 KPR 5 IR

Table 3 Correlation analysis between growth traits and lateral branches of different three-year-old Chinese fir clones

. WA T5 ] " i 2
e 72 i M W k| UREE
KN ) . internode length of lateral branch
ground diameter tree height number of branches branch length .
lateral branch/cm base diameter
B
0.464%*
tree height
M5 B EE
internode length of 0.047 0.097*
lateral branch/cm
L%
. -0.024 .044
number of branches 0.05 0.0 0.0
I |/
R 0.820%* 0.385%* 0.249%* -0.065
branch length
sE=3E
lateral branch base 0.568%** 0.282%* 0.260%* -0.139%* 0.757%**
diameter
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I
A 0.394%* 0.251%* 0.001 0.077 0.208** 0.028
branch angle

[*FRIRTE 0.05 K F ERZEHHK(P<0.05), **FKRE 0.01 KF EREEMHRXP<0.01). Note: * means significant correlation at 0.05 level (P<0.05), **

means extremely significant correlation at 0.01 level (P<0.01)

HIE 4 WAL, AZARTEME AR O vy B A el I vy S A el R A AR S 40 i 3 IR A 5 (p<0.01), 42 55 et
THIAR AR S 42 3 IEAH R (p<0.01), A% i 55 e I LA 522 5 3 SUH 5K (p<<0.05), el s 2 [R] 449 0 S IEAH O R
R, JCHR MR EAR L e AR R I AR 2 TA) AR 2 IR R (p<0.01) 0 AR AE KRR ST 5 bty
RV AFIRE LRI N, XU E 454 58 KOG U], W (RN IRAR 2 R M BRI & RE
AR AR AL, HOR/NATRER BRI AR I 277 7

£ 4 REARTIER 3 LM AR SRR bR AH 2570

Table 4 Correlation analysis of three-year growth and crown width indexes of different Chinese fir clones

ok ] iz BIREE EIRER BIEEE
Tree heigh ground diameter Crown width diameter Crown area Crown height
2
b 0.922%*
ground diameter
RIREE .
Crown width diameter -0.080 0.078
HEIEmEiR
EIRHEY 0.002 0.154%* 0.902%*
Crown area
TS . . -
Crown height 0.674 0.663 0.044 0.131
=S AFD
ﬂmﬂiﬁs%\ 0.324%* 0.442 ** 0.720%%* 0.851 ** 0.590%*

Crown volume

[*FRINTE 0.05 K F ERZEHHE(P<0.05), **FKRE 0.01 KT _EREEMHRXP<0.01). Note: * means significant correlation at 0.05 level (P<0.05), **
means extremely significant correlation at 0.01 level (P<0.01)

4 g

AR E P i, R — N EERNE, IR ARBHIARR Z A7 R TR
PR B M IR, T DAAERE B AR T eS0T I o A R TG &R B AR MR RIR A AR, O
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