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Genetic Variation of Seedling Growth of Litsea cubeba from Different
Provenances/families

GAO Ming, CHEN Yi-cun, WU Li-wen, WANG Yang-dong”

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, China)

Abstract: In order to select the superior provenances/families of Litsea cubeba at seedling stage, the genetic
variations of seedling height (h) and base diameter (bd) of 13 provenances and 55 families were studied. The
results showed that the growth period of 1-year-old seedings of L. cubeba could be divided into three stages,
including initial growing stage, fast growing stage and full lignification stage. The growth peak of base diameter
was earlier than that of seedling height. The increment of seedling height and ground diameter were different
significantly among 13 provenances and 55 families (P<0.01). Through comprehensive selection index method,
the comprehensive selection formula was established as 1=0.007X,+0.74X,q. The five families, including
Jianyang 2, Fuyangl, Suichuan 8, Suichuan 13 and Anhui 1, were selected as level | with a selection rate of 9.1%.
The expected genetic gains of seedling height and ground diameter of Zhejiang Fuyang and Fujian Jitneying
provenances were the highest. Meanwhile, those of seven families, including Jianyang 2, Suichuan 8, Fuyang 1,
Suichuan 13, Anhui 1, Jianyang 3, Anhui 6 were the highest. Therefore, based on multi-trait comprehensive
selection and genetic gain values, the five families (Jianyang 2, Fuyangl, Suichuan 8, Suichuan 13 and Anhui 1)
and two provenances (Zhejiang Fuyang and Fujian Jianyang) were evaluated as superior provenances/families.
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2014 4 8 H ), fEILIXEH[Litsea cubeba (Lour.)
Pers.JH AR ARIX, IEFERIRMR A A K IEH . Toh H
F. 8~10 FANIREMAE N EER, RESAR L. &
SKFHBEREIRS 50 m Ak, RERERAE KBRS 2 kg
DA b, HERAE 13 AP 55 BRIV . 55 R BE g
SR L, REXAESHTFIE 2. RELXER, &
U6 R 5t i 5 ok Ak B S W kA A7 LARF R Rl . T 2015
3 H AT, TR RIS AR T B
T35 FH X b B (LS HUE P 2 H(120°00" E, 30°047
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HIER % 1 759.2 h, JoFE 12 238d, bl iR
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Table 1 Information of provenances and families of Litsea cubeba
R Provenance KA Family & Number
TR w35, Eh4S, w55, mhes, mh75 5
Huangshan, Anhui Huangshan 3, Huangshan 4, Huangshan 5, Huangshan 6, Huangshan 7
JUHEE HE25, B35, A4 5. AR S 4
Baise, Guangxi Baise 2, Baise 3, Baise 4, Baise 5
FRERE ¥iR35. RS 5. HE6 5. R85, KR9S5, BHE145 6
Jiangle, Fujian Jiangle 3, Jiangle 5, Jiangle 6, Jiangle 8, Jiangle 9, Jiangle 14
YLVE 53 SHLIS. BEH3 T, FHES 3
Fenyi, Jiangxi Fenyi 1, Fenyi 3, Fenyi 6
firkesedlE W25, #MA3 5. A8, @125 4
Jianyang, Fujian Jianyang 2, Jianyang 3, Jianyang 8, Jianyang 12
R LS, EA3 S, EASS. HA6S. HH7S. FH8 5. FHOS. HH105 8
Yuexi,Anhui Yuexi 1, Yuexi 3, Yuexi 5, Yuexi 6, Yuexi 7, Yuexi 8, Yuexi 9, Yuexi 10
YLVEE HFE25, HEIG. HFE4 S 3
Yifeng, Jiangxi Yifeng 2, Yifeng 3, Yifeng 4
TLPE MESS. XE6T 2
Xingguo, Jiangxi Xingguo 5, Xingguo 6
W% S BE15. 2825, B35, BES5 5. ¥E6 5. BB 75, BE85. BB T, ¥105. & 12

Suichang, Zhejiang

SR
Bijie, Guizhou
TN

Zhijin, Guizhou
R
Jianou, Fujian
W& A
Fuyang, Zhejiang
ST Total

8115, BE125, BE 135
Suichang 1, Suichang 2, Suichang 3, Suichang 5, Suichang 6, Suichang 7, Suichang 8, Suichang 9, Suichang 10,
Suichang 11, Suichang 12, Suichang 13

Bire s, 75 2
Bijie 6, Bijie 7
H4 105, L4195 2
Zhijin 10, Zhijin 19
ERE 23 5. BRH 25 5. B 29 5 3
Jianou 23, Jianou 25, Jianou 29
EFH 30 5 1
Fuyang 30
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Table 2 Ecological factors of different provenance locations of Litsea cubeba

PR R (N) 2% (E) SRR (C) HEHFEWE (mm) R (m)

Provenance location Latitude Longitude Annual average temperature Annual average rainfall Elevation
L1l Huangshan, Anhui 30.30° 118.10° 12.10 1670 157
JUPUE (o Baise, Guangxi 24.50° 106.53° 20.10 1235 763
AR SR Jiangle, Fujian 26.68° 117.15° 19.80 2027 327
YLFE5rH Fenyi, Jiangxi 27.74° 114.65° 17.20 1600 86
faEEHRH Jianyang, Fujian 27.71° 117.74° 18.10 1742 135
ZHEETE Yuexi, Anhui 31352 116.90° 14.40 1445 371
YLPEEFE Yifeng, Jiangxi 28.39° 114.08° 17.10 1720 69
YLVEXE Xingguo, Jiangxi 26.34° 115.33° 18.90 1522 145
WHTiEE Suichang, Zhejiang 28.64° 119.25© 16.80 1510 250
HMEEFT Bijie, Guizhou 27.34° 105.43° 12.80 954 1610
FMZ4 Zhijin, Guizhou 27.55° 105.62° 12.30 953 1680
@ AR Jianou Fujian 27.09° 118.31° 18.70 1664 650
WL EPFH Fuyang, Zhejiang 30.05° 119.95° 16.10 1410 350

BERIRIRGEE 3). BREERL. @RAESL, XSk vl A R, BIRRERGSE. Ko e, HiARR

WA KEEER S SR 15 d, 7 H30H
IEFIEAE (3R 4).
MR 1 AR A, AR L XSRS

AR 10 A% 12 AR5 aRBAl, W6

RO RE. HIR AR, RS, K
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BB AR A B I ZF RSO E KA, I A
R TP A KA % 7 A¥IZE 9 A
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Table 3 Height growth (cm) of 1-year-old seedlings of Litsea cubeba
Tl H#1 Date (M-D)
Provenance 7-16 8-1 8-16 9-1 9-16 10-1 10-16 11-1 11-16 12-1
il 9.48+0.99 11.0040.81 12.8040.74 6.64+0.53 5.88+0.42 3.32#0.39 1214037 057#0.10 0.1940.04 0.10+0.00
Huangshan
I 10.16#0.42 11.48+0.74 13.03+0.63 6.93+0.39 6.01+045 3.74+045 1.05+0.10 0514016 021010 0.10+0.01
Guangxi
Pugs 10.6640.64 11.9540.70 12.9940.85 6.67+0.43 6.144+050 3514031 1.0540.15 0494005 0.23+0.08 0.1040.02
Jiangle
= 852+0.75 10.66+0.23 1157+1.35 564064 5074074 277038 1024006 0.48%0.08 0.18+0.03 0.10+0.03
Fenyi
A 126640.26 12.8140.71 141240.69 6.9940.31 6.104053 3584042 0.83+0.09 0.48+0.03 0.38+0.03 0.10+0.04
Jianyang
il 11.70+0.54 12.45+0.83 13.15+0.32 6.59+0.47 6.3640.29 3.34+0.37 1.13+0.38 0.50+0.04 0.22+0.06 0.10+0.05
Yuexi
HE 1143+0.70 1256+0.42 13244044 6424040 6.23+0.04 352+032 091016 048+0.07 0.1720.02 0.10+0.06
Yifeng
NI 7.93+0.86 9.79+0.83 11.81+1.15 567016 4.95+0.16 3.02+0.03 1.04+0.07 0.4520.02 0.2040.04 0.10%0.07
Xingguo
jed=] 11414018 12.36+0.44 1352+0.60 6.24+0.49 6.224050 3.63+0.09 1.21+0.14 0444003 0.2540.04 0.10+0.08
Suichang
ey 6.98+0.64 8.07x0.96 8504051 6.59+0.14 6.00+0.33 271071 1104013 05220.04 0.1940.01 0.10%0.09
Bijie
paal 6.24+0.27 714021 8544016 6.16+0.11 5314011 240025 1.07+0.04 0590.08 0.18+0.01 0.10+0.10
Zhijin
K 9.46+0.73 10.0920.94 13.46+1.47 7.29+0.17 6.64+031 3.64+031 0.92+020 04720.03 0.23+0.03 0.10+0.11
Jianou
& A 10.3040.55 13.84#0.29 14344094 9.78+0.65 6.54+0.26 3.87+0.21 1.6540.04 0564001 0.28+0.01 0.1040.12
Fuyang
T4 REFIEILASH L E A AR SR K E (mm)
Table 4 Ground diameter (mm) of 1-year-old seedlings of Litsea cubeba
Tl H 3 Date (M-D)
Provenance 7-16 8-1 8-16 9-1 9-16 10-1 10-16 11-1 11-16 12-1
il 1.111+0.119 1.257+0.100 1.217+0.104 0.934+0.072 0.616+0.032 0.301+0.018 0.059+0.001 0.063+0.002 0.021+0.001 0.011=0.001
Huangshan
|| 1.169+40.136 1.29440.071 1.216+0.112 0.949+0.052 0.604+0.025 0.340+0.011 0.040+0.005 0.056+0.001 0.022+0.001 0.011=0.000
Guangxi
bR 1.23240.082 1.346+0.080 1.20140.066 0.915+0.049 0.613+0.028 0.324+0.019 0.037+0.004 0.053+0.007 0.025=0.001 0.011=0.000
Jiangle
= 1.01440.044 1.249+40.077 1.087+0.077 0.837=0.138 0.520+0.025 0.247+0.012 0.045+0.005 0.054+0.002 0.020+0.004 0.011+0.001
Fenyi
HEPH 1.459+0.022 1.348+0.065 1.426+0.065 0.949=+0.072 0.626+0.024 0.315+0.012 0.008 +0.001 0.0520.002 0.042=0.005 0.014+0.001
Jianyang
il 1.33540.081 1.391+40.083 1.14540.035 0.967 +0.053 0.633+0.033 0.290+0.010 0.044+0.002 0.054+0.001 0.024+0.002 0.011+0.001
Yuexi
HE 1.28440.015 1.36840.044 1.11240.030 0.954+0.007 0.610+0.001 0.306+0.010 0.023+0.001 0.051+0.002 0.018=+0.004 0.011+0.001
Yifeng
PYAES| 0.876+0.096 1.0640.090 1.043+0.124 0.787+0.020 0.477+0.005 0.262+0.011 0.048=+0.004 0.048=0.002 0.021+0.003 0.011+0.000
Xingguo
jed=] 1.26240.076 1.34540.097 1.11740.060 0.951+0.058 0.605+0.012 0.316+0.012 0.054+0.006 0.046+0.002 0.026+0.004 0.0110.000
Suichang
ey 0.786+0.078 1.005-0.099 0.807+0.032 0.689+0.008 0.609+0.009 0.240-0.010 0.063=+0.007 0.056+0.004 0.020+0.002 0.017 =+0.000
Bijie
W4 0.706 +0.031 0.906+0.023 0.818+0.018 0.647+0.012 0.539+0.011 0.21140.012 0.063+0.004 0.063+0.001 0.020+0.002 0.011+0.001
Zhijin
e 1.075+0.091 1.058+0.113 1.44340.170 0.874=+0.131 0.671+0.011 0.327+0.010 0.026 +0.001 0.0510.004 0.025=0.001 0.011=0.000
Jianou
G 1.16840.092 1.544+40.152 1.365+0.054 1.221+0.080 0.645+0.014 0.341+0.010 0.095+0.001 0.060+0.006 0.030+0.001 0.01040.001

Fuyang
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“FI4) A% 24(0.6940.06) em, AN [ FfE 8] 1 = Al AR
) 7= St 58 8. 2% (P<0.01) (£ 5), R 13 NFhJE
FERENBREMRA ZR, ERBEHER. HE
HIHLAZ A8 5 R 5043 )4 10.59 A1 10.01, 1o & A8

R 5 MG A KR A 77 2220 Rl % i 5

FREGE =T HAZ; RN . HRREHE 13958
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Table 5 ANOVA and genetic estimation of growth traits from different provenance/family seedlings

FhJE Provenance K % Family A5 5 AR

H B H i E A% 7) Variation

Degree of freedom Heritability Degree of freedom Heritability coefficient
T 5 Height 12 36147 0.97 54 17.127 0.94 10.59
114% Base diameter 12 50.90" 0.98 54 62.49™ 0.98 10.01

** P<0.01

F A Ll XS BCAS [E R ) i s A AR, o] LT
BBH AR SRR A s, T
75 17.91%H1 12.59%; H X R 2280 PR AN L%
SRR, T A1 8.27%F1 7.95%; i 5t M
GG RSN BT AR I s N, i EE (AR
26.26%F11 21.03%. Wil & BH 4 2 FH AR i A2
SPYME B e o3 R P AME 17.27%F0 13.27%; H
YO 2 U VU FOAR 20 SRR, 20 Sl B~ XM =
8.15% 1 5.86%; T M 414 A5 M EE AT AR Hh AR 5
/N, HCFEAMEAR 26.67%F1 21.90%.

T5ZA TR, 1 XS 55 AN & IH] T
AR AT AE A S 3 2 57 (P<0.01), R RAFAER Kk
P 1 55 MR AWM. HAREHE St (R
5). Hrf, #H25. ZE 85, EMH15. EE
135, 78 1 S s @25 515,
ZFE 85, EM 15, Wil 4 SRR B
15,25, & 15, &4 2 SHHm. mE
R (3K 6).

2.3 IR RAIE. RREKERNLGEERF
I AU T EAR BT = (h) HA% (bd)
2GR R A W2, W, A 0.48, Wyg A 0.52,
254 1 R N 1= W, %0.94 %X,/ 64.01 + Wy <0.98 <
Xpa/0.69, &4k )59 1=0.007Xy+0.74Xpq, 1HHIZK £
TR 1515 FR 4R HUE 10=0.959225, IEFHriEZ S=
0.098. AN M ZAR R N 4K (1) MRE 1=
lo+S, FRAREKIE, RIFEMNES, G5 MKR
ANik: #2555, 515, %8 8 5. ¥& 13
SHET 15 (2) 1,+0.5S <L EE lI<lg+S, &

RAMENIEZ EMEAPNE BB, B 114K
AN @35, 65, @15, @&k 12
.45, EASS, EH8 S, KK 65.
#EH 8 5. ZEE 12 SAZEE 35; (3) <R
HI<lp+0.5S, IXLEFK RO[VE A B FSEAM &k
TR, A LONKRANE: HIR 145, 5FE 25,
¥R5%5. HE8E. BB TS, HA25, &
35, EZB 105, HE3I S, EE 115, HFE4
S EATS. BEH105. 555 BE 25,
35, @25, F8 5 5MEL75; 4)
R IV<ly, XRFRAEKZEE, SFEIET BIR,
FLUAIK. Fk, ARSHAM 55 MRS, RAEE
KRG B AR EOTIE H 1 5 MER KR NE 2 5.
1%, BE8%5. BE 13 SHE 1 5(K 6).

2.4 RRFRIBIEBERME

XA FRFI R R ILSHL L R A e At
TG a5 5, 286 A KIRIRE IR 8 L 1
FRAE, AR R H A B AR A s g PE A
Tt RAPIE, P = RE S 3RS 14.02%F1 9.00% ) 3
BEiEE R, MAREE I3RS 13.77%F1 10.43%(1)
WL Mk Em 25, BB 85, EH
15, HP 15, #H3 5. BB 13 5AEN6 5
HFTMURER, W HEEER RN 8.64%~
15.57%, 042 B A% 3 5y 8.87%~15.84% (&
7)o REEFIRBEBENHE, HREBMEN SR
MEFHSANKAEMH25. EMH 15, Z5 8
SLRE 13 SR 15), Kk i,
IIX 5 MR R I AAE NI R KR T UL
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Table 6 Characters of families at seedling stage in Litsea cubeba

X5 it g Wi (mm) 2 I e Rz
Family Height (cm) Selection difference Base diameter Selection difference Selection index Excellent degree

[H 2 Jianyang 2 74.62 16.58 8.02 0.163 1.116 091 1
‘®PFH 1 Fuyang 1 73.26 14.45 7.88 0.142 1.095 749 1
% E 8 Suichang 8 74.06 15.70 7.71 0.118 1.089 299 1
% & 13 Suichang 13 72.04 12.54 7.58 0.110 1.065 434 1
574 1 Yuexi 1 70.45 10.06 7.66 0.102 1.059 813 1
#[H 3 Jianyang 3 69.90 9.20 7.60 0.101 1.051 539 2
{5774 6 Yuexi 6 70.05 9.44 7.53 0.099 1.047 737 2
ZbA 1 Jianou 1 69.00 7.80 7.50 0.092 1.038 000 2
#[H 12 Jianyang 12 67.76 5.86 7.53 0.091 1.031 458 2
%1l 4 Huangshan 4 66.90 451 7.60 0.087 1.030 868 2
575 5 Yuexi 5 68.10 6.39 7.48 0.085 1.030 480 2
{74 8 Yuexi 8 69.00 7.80 7.34 0.080 1.026 191 2
#4 5% 6 Jiangle 6 67.80 5.92 7.45 0.075 1.025 941 2
Z2[H 8 Jianyang 8 67.52 5.48 7.42 0.064 1.021 704 2
% 5 12 Suichang 12 69.44 8.48 7.23 0.053 1.021 347 2
%5 3 Suichang 4 67.60 5.61 7.27 0.048 1.011 092 2
H4 5% 14 Jiangle 14 67.73 5.81 7.13 0.047 1.001 691 3
‘H 3 2 Yifeng 2 67.14 4.89 7.14 0.045 0.998 529 3
2% 5 Jiangle 5 66.27 3.53 7.20 0.044 0.996 931 3
#4 Ik 8 Jiangle 8 65.72 2.67 7.22 0.038 0.994 466 3
%5 7 Suichang 7 67.52 5.48 7.03 0.035 0.993 107 3
A 4 2 Baise2 65.60 2.48 7.21 0.033 0.992 651 3
{574 3 Yuexi 3 65.88 2.92 7.16 0.033 0.991 064 3
% & 10 Suichang 10 67.33 5.19 7.01 0.026 0.990 312 3
H=F 3Yifeng 3 66.50 3.89 7.07 0.026 0.989 011 3
% & 11 Suichang 11 66.47 3.84 7.00 0.025 0.983 056 3
‘HF 4Yifeng 4 66.08 3.23 6.96 0.019 0.977 288 3
575 7 Anhui 7 64.17 0.25 7.13 0.016 0.976 810 3
575 10 Yuexi 10 65.66 2.58 6.99 0.014 0.976 518 3
T {5 Baise 5 64.43 0.66 7.08 0.013 0.974 946 3
% & 2 Suichang 2 65.75 2.72 6.92 0.012 0.972 408 3
T {1 3 Baise 3 65.53 2.37 6.90 0.008 0.969 154 3
#EE 2 Jianou 2 64.28 0.42 6.99 0.006 0.966 995 3
% E 5 Suichang 5 65.08 1.67 6.85 0.003 0.962 499 3
#1011 7 Huangshan 7 62.31 -2.66 7.08 0.000 0.960 140 3
{574 9 Yuexi 9 64.86 1.33 6.83 -0.002 0.959 245 4
# 111 6 Huangshan 6 62.45 -2.44 6.94 -0.007 0.950 628 4
5% 9 Jiangle 9 62.66 -211 6.89 -0.011 0.948 163 4
% 5 6 Suichang 6 63.68 -0.52 6.77 -0.011 0.947 071 4
%5 1 Suichang 1 63.52 -0.77 6.76 -0.018 0.944 691 4
# 5% 3 Jiangle 3 62.33 -2.62 6.78 -0.018 0.937 660 4
H 4 4 Baise 4 61.44 -4.01 6.83 -0.021 0.935 253 4
% & 9 Suichang9 62.37 -2.56 6.64 -0.037 0.927 588 4
#5111 5 Huangshan 5 61.16 -4.45 6.65 -0.038 0.920 059 4
43 3 Fenyi 3 57.67 -9.90 6.63 -0.039 0.894 216 4
43 H 6 Fenyi 6 59.69 -6.75 6.42 -0.070 0.892 783 4
# 111 3 Huangshan 3 59.62 —6.86 6.41 -0.071 0.891 736 4
DK 3 Jianou 3 57.58 -10.05 6.19 -0.103 0.861 223 4
M [E 6 Xingguo 6 58.10 -9.23 6.12 -0.114 0.859 268 4
7% H 1 Fenyi 1 52.58 -17.86 6.11 -0.114 0.820 493 4
M [H 5 Xingguo 5 54.30 -15.17 5.72 -0.172 0.803 068 4
EEHT 2 Bijie 2 51.01 -20.31 5.43 -0.214 0.758 638 4
K& 1 Bijie 1 47.12 -26.38 5.07 -0.266 0.704 788 4
{574 2 Yuexi 2 46.61 -27.18 5.01 -0.274 0.697 145 4
14 1 Zhijinl 45.02 -29.67 4.84 -0.298 0.673 364 4
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Table 7 Genetic gains estimation of seedling traits of superior provenances and families

7 Height

Hi1% Base diameter

¥J{E Mean (cm)

L4 25 Genetic gain

{5 Mean (mm) WE25 Genetic gains

st 1 WiLEBH Fuyang, Zhejiang 73.26
Provence 2 fREEF Jianyang, Fujian 69.95
FR 1 #FH 25 Jianyang 2 74.62
Families 2 ZFE 85 Suichang 8 74.06
3 %1% Fuyangl 73.26
4  ZE 135 Suichang 13 72.04
5 EW 15 Yuexil 70.45
6  #PBH 35 Jianyang 3 69.90
7 &5 65 Yuexi6 70.05

14.02 7.88 13.77
9.00 7.64 10.43
15.58 8.02 15.96
14.75 7.72 11.57
13.58 7.88 13.88
11.78 7.58 9.70
9.45 7.66 10.76
8.64 7.60 9.91
8.86 7.53 8.98

3 WAL R

3.1 WS BRI

B A AR KT AR I P R AE AR K AR i B
B, FREEAREKIET IS, HAR
B PR ERE SRR AR . ARE AR IS B T 4G
B, AR XS AR 1A TR AR K S AR KT
AR IR 58 A A 3 N [FE S5 SR RE
(2R A TR AR B, A R ARSI E PH 4 e
FHTE MO A K HI A BRIAE K3, Ba K&y
S ARSI Y 19.29%A11 14.65%, MK
B AT A R 18.74%F1 16.01% . K11 RS 1
SEA G AR I, A i o T S B,
SRS RA L BREE, Inasds EE R VR TAE, MmNt
ARAK TEHIAR T8 A A0 R 3 Y 5 AR
BAT 26T, AR A .

3.2 WSHUE RN, KARIER

i B AT R, W 4EkE A A
1, INERMOR R AR A A RE; RIS 45 SRR IRt %
AR AR FE,  RTIE A PR ] LRI P 38 A% A2
IR TT Ll RS RURI IR -2 2 (0 22 JR s A% 2 R
BUESEREA . LR, SRR, 5B 2
FITAE, B8 3SR, IHEAT LS MU I F1R
AILE ., MR R, K RiEHS, A2
PEIRZR RS B S SRR E NI L S5
MR GRS, LA Z B LR, A G
B2 PR IR 3 DL R AT 2R 2R 35 14 ) PR
Pho Horb, ESREUNER Z MRS S HEh —Ff
HA BB 17518, R 25 AR s
e MGG EN . AR, NG RE RO
XTSRS K R AR MR EEAT 6, i e (E

RKTRAFEERIRR R R 54, ANEEN 9.1%,
DRINE 2 5. EH 19, ZEE 8 5. &5 13
SRR 1 5. RIS AR RRR L S B A5 A,
BB IX 5 NS R PLSHTVL & B AAE 2 2B 2 N FR
AJ e ZAE R R 2K R MR T LGB, i AR A K AE
RGP B L 4 5 PR P s AR 0 e A LIS, T
BANERREFR. Ak 5 MER K RIBK
HWL. #EEE. 2R, UIHIX =8 e L
PRI ZIEFEE B X, H T A58 5 ik
W, EeEFRSEZ SR BRI,

LLXSARCR b E Y, R Ak & R LA 5T
oA EEGEFET N, RN HEEEERZE%L . 2B
B R S E R S 2 E R, S EEREN
OB K Al SEPEAEAE 22 7 P %f R KR (Jatropha
curcas). KAEFA(Pinus taeda)?® 28144 LA % 4 (1 7
SEMEARTAT R EAT T ARE, (HARIRIE TR A
(Larx gmelinii). £LHz(Toona ciliate)24 b 2" 281
ERMA RN, MHmENR R R
AEARAN G B o DRI Ja K ASHIE 7 Ll XS B 3
ARMRIH TR R, SaAIHA T ERIE R &
Ja B IS IR ER AR S5 S, DA 1L XS B
IR RAPIE . R ARG A SE AR e, IR
—b iR,
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