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Adaptability evaluations of Fucalyptus clones at
six stand conditions in Southern China

CUI Zhiyi, XU Daping, YANG Zengjiang, ZHANG Ningnan, LIU Xiaojin, HONG Zhou
(Research Institute of Tropical Forestry,Chinese Academy of Forestry , Guangzhou 510520, China)

Abstract ; [ Objective] To evaluate scientifically the resistance and adaptability of Eucalyptus clones at
different stand conditions, and provide a scientific basis for planting proper trees at different areas.
[ Method ] The adaptability of ten eucalyptus clones were compared at six sites in Guangdong and Guangxi
Provinces. The survival rates, tree heights, diameters at breast height, incidence of disease, wind dam-
age rates and volumes were studied. [ Result] Hybrid Eucalyptus clones kept excellent characteristics of
strong adaptability, and the survival rates were above 95% except for LH9224 (93. 7% ). There were
large differences in disease resistance among clones at different sites. LH9224 had the highest incidence
of disease (averaged over 6.7% ), while LH9211 had the highest disease resistance with no diseased
plant. The incidence of disease was the highest (3.63% ) under heavy clay soil condition, and 0 under

light sandy soil condition. There were significant differences in wind resistance among clones. Under the
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average wind speed of nine grade, the wind damage rates for the 1. 5-year-old young forests ranged from
5% to 64% , DH3327 and DH3226 had the poorest wind resistance with above 60% wind damage rates,
and LH9211, LH9224 and Shl had the highest wind resistance with below 10% wind damage rates. For
the 6-year-old forests, M1 and DH2012 had the poorest wind resistance with above 12% windthrow rates
under the 11-grade wind. There were highly significant differences in growth speed among clones, and
the mean annual increments ( MAI ) for the 8.5-year-old forests ranged from 17.19 to 38.87
m’ + hm™ - a”'. DH3213 at Qinlian had the fastest growth, while U6 at Qinlian had the least growth.
The average MAI from six sites ranged from 12. 24 to 26.97 m’ + hm~* -
[ Conclusion] In typhoon-prone areas, LH9224 clone with strong wind resistance is suggested to be plan-
ted, while DH3213 and DH3327 clones are the desired strains for the inland areas with little wind dam-

age. In Tangjia area with the lowest survival rate and the highest incidence of disease, we suggest plant-

a~'for ten Eucalyptus clones.

ing M1 with the highest survival rate and LH9211 with the highest disease resistance, and for Wuchuan

and Suixi areas with low volume production, the best choice is DH3213 with the fastest growth rate.

Key words: Eucalytus ; clone; adaptability; disease resistance ; wind resistance ; fast growing; adaptabil-
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Tab.1 The analysis results of soil in six experimental plots

I ks w/(g-kg™) w/(mg + kg™") 135 + )2
B/ em AP R ek e O AR s Aal il WE/m

EII| 0~20 4.22 6.14 0.31 0.13 1.04 26. 68 3.27 14.13 0.76 g >2.0
20~40 4.27 4.84 0.26 0.12 1.11 19.47 1.85 11.79 0.66

JER 0~20 4.31 7.15 0.43 0.11 0.75 48.60 4.29 116.11 1.12 Zh+ >2.0
20~40 4.40 5.63 0.34 0.11 0.84 42.32 1.30 145.79 1.09

BIR 0~20 4.19 5.41 0.20 0.17 0.75 22.51 2.75 16.51 0.39 L% >2.0
20~40 4.26  3.99 0.14 0.17 0.77 16.13 1.99 12.52 0.31

AR R 0~20 3.90 24.28 0.98 0.15 10. 60 82.86 1.79 37.27 1.58 g >1.5
20~40 4.08 19.57 0.77 0.15 11.49 66. 11 1.07 80.43 0.91

55 3k 0~20 4.10 14.67 0.75 0.15 15.20 53.48 0.53 47.14 1.67 g >0.8
20~40 4.15  9.67 0.63 0.15 17.28 39.60 0.41 29.60 1.54

&I 0~20 4.27 17.02 0.80 0.40 3.65 66. 14 0.85 50.41 0.79 i >1.5
20~40 4.32 13.97 0.69 0.35 3.81 54.37 0.53 35.45 0.66
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Tab.2 The survival rates of ten Eucalyptus clones at six sites %
¥ DH3226  DH3213  DH3327  DH3222  DH2012 SHI1 Ml LH9211  LH9224 U6 SEHE
FER 92.820.9 94.2+1.1 91.7+1.2 93.6+1.4 93.9£1.5 93.9£1.2 97.8£1.2 91.4£1.2 93.6£1.6 96.71.1  93.9b
B 98.4+1.6 96.1+1.2 98.2+0.7 95.6+1.2 99.7+2.1 98.2+1.1 99.5+1.4 97.7+1.4 87.8+2.3 98.4£0.9 96.9a
BE  97.9+1.3 99.1+1.5 98.5£0.9 99.1+1.1 97.3+1.2 98.5+1.2 98.2+1.6 95.8+1.3 97.3£0.9 98.8+2.3 98.1a
AR 96.3+1.1 97.8+1.6 91.9+1.2 98.1+1.2 99.3+0.9 96.3+1.2 94.8£0.8 96.3+1.2 98.1+2.2 98.5+1.3 96.7a
Bisl  98.5£1.2 97.8 1.6 99.3+1.1 98.1+0.9 98.5+2.1 97.8+1.4 97.4+1.2 98.1+1.1 98.920.9 97.8+2.1 98.2a
AT 93.0£0.9 86.7+1.3 90.0+1.1 93.7+2.3 95.2+1.2 94.1+2.1 96.7+1.5 95.9+1.7 86.3£2.1 90.7+«1.8 92.2b
FH) 96. 1a 95.2a 94.9a 96.3a 97.3a 96.4a 97.4a 95.8a 93.7b 96.8a 96.0

DEAFRAFREINKIEE, LAH—ANERDNEFHH, ATk Z I RERE £ F R 2% (Duncan’s 3% ,P>0.05) ,

FRPE, AR TERG Y SL L (FE ) I8 2 U0 ot - M (3%
B, ANTBTERE LK (B AR i >2 000 mm) 5
NCARTTAERERT < 1 200 mm ) 1 36 77 12746 FHAE (%) B
%
2.2 HRESR

XoF % 12XV L 25 DI 1 2R AL 1 0 e 9 A i B
AR AR DL LHO224 1) & e fe e , E 8 A H A
T FE T B BRI, 76 48 L 52 )1 R B L K s
R 10% ,6 X530 i -3 B3R 6. 7% 5
HK R ML ToPE &, HAV 34 ks o4 4.08% ;5 LA
LHO211 Hitfi kot , 76 6 M50 b 1 620 BRA &5
Ebkeh B 1R, HCh DH2012 F1 SHI, &9
FHR0.12% (B 1) o ML HEZETY b 4308, A 7E
R I B R, AR 2R M 5 X
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Fig.1 The disease incidences of ten Eucalyptus clones
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Tab.3 The wind damage rates of 1.5-year-old Eucalyptus clones at three Guangdong sites %

WM DH326  DH32I3  DH3327  DH3222  DH2012

SHI M1 LH9211 LH9224 U6 FHf

JE%
HE  65.8:4.3C 22.9£2.3B 65.4£2.1C 27.8+1.3B
SN 55.8+2.1D 7.4+1.2A 37.90.9C 13.5+0.7B

70.5+3.2E 48.6+3.2C 80.5+3.4EF 58.3 +3.2CD 40.0+2.8C 16.9+1.3B 29.0+1.4BC 3.7+0.4A
15.0£1.2A 11.1£0.6A 19.8+1.2AB 9.2+0.7A
25.0+1.7BC 1.1+0.1A 3.2x0.2A

18.3£0.9B 16.3£0.8B
6.2+0.3A 14.5+0.7A
2.1£0.1A  3.4+0.2A 11.8+1.1B

38.2
25.8
16.1

EHE 640 2.3 61.3 3.2 26.7

9.7 17.3 5.0 9.3 14.2 26.7

D) &P RATHEE , LRA —MAF K5 FHH, Rm R AR 27 R 2% (Duncan”’ s i%,P>0.01) 5 KB E R E & A

FEMN R ARK S 109 F2 8 R,

FERRIR AR 6 AF AR, 5 XU JRAR EL” FE T AR BH
VLM DS, e XU 14 2, 2 20 AR T 1 =21
FIIEER 2 AT K AR B T e H , RIKT 12
P, B BRI 11 Geo BT SRR (501 & 360

M) PR EE R (32 4) BoR 6 AR AR IR AR LA M1
M KUE B 22, B AT 238 8] 17.5% , H ikl
DH2012 , -3 K37 12.4% , ) LH9211 1 DH3222
FAPR RT3 1. 8% , WEITE LA

R4 6 EERMTMRZARNBENRFR"

Tab.4 The breakage rates of 6-year-old Eucalyptus clones under typhoon %
R DH3226 DH3213 DH3327 DH3222 DH2012 SHI Mi LH9211 LH9224 U6
)| 10.5£1.3C  3.9£0.6A 2.1£0.1A 2.1£0.2A 13.2+1.3CD 2.3+0.4A 13.22£0.9CD 2.1+0.3A 4.5:0.2AB 5.8 +£0.4B
HE 3.8+0.54 5.620.3AB 8.92£0.5B 1.420.3A 11.6+1.0C 5.0+0.6AB 21.7+2.0D 1.4£0.3A 8.0:0.7B  1.420.1A
B 7.2 4.8 5.5 1.8 12.4 3.7 17.5 1.8 6.2 3.6

DR ¥ RAT#HE G , LA — AR K G F 84, k= R AR 27 R 23 (Duncan’ s 3, P >0.01) ; X1l Ao i i 09 K7 4

A 12 F= 11 2%,

3 KA RN A FMIBRERZ & K FE
TGO AN, g bk g 52 W, X D7 8 LA E R,
YR RFEZRIEF 16. 1% 125 X7 11 Gt bk
SRR RAL R 6.9% o Hhbk 3 LIS S 154} A
T2, DRIHA AR ) 15 %, A Sk B R A9 0, {H TS
FIEIRA 2259, DH2012 KA 15 0 [R) # ™ 2 5 2 191
UE 5 BOMR) 32 B2 AR Ry 3, 2 DL XU 00, AN (] AR
WA R JoPE 2R HApT W R B IR ASH R . BT 5,
DAk B AR LHO211 F1 LH9224 i KU i 5 , Hvk

b SHL R U6, LK BT PR 19 DH R 3 JCIE R T
VAR 2%
2.4 EAEMSH

Je e PIUIRE I 1) A SR 0 — e 6 4. X 6.5
AR AR O B A S AR IR AR SR B T S M
% 6, WA AR TR, BR 32 5 WG i B g 7
A4 R SR L A, AR A5 1 3t T T8 A o A i A2 2
LA DH3213 K Blf i RA4F, L U6 LBy 22, HAb G
P R AE A I AR KRB
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Tab.5 The growth traits of 6. 5-year-old Eucalyptus clones at different sites in Guangdong Province

i 51 %E 5
i/ m Jatz/cm i3/ m Wata/em i/ m Hate/em

DH3226 13.62 +2.5E 10.29 +0.7D 13.67 +1.2BC 11.60 £0.6A 14.94 +0.6C 11.18 +0.9DE
DH3213 17.22 +1.4A 13.09 +1.3A 14.94 +2.3A 12.26 +0.7A 16.46 +1.4B 12.84 +0.8ABC
DH3327 14.41 +1.3D 10.56 +1.2BD  11.56 £2.2D 9.93+£0.7BCD 12.28 £1.1D 8.88 +1.0F
DH3222 15.25 +1.2C 11.27 2. 1BC  14.87 £2.1A 11.81 £0.3A 14.43 +0.8C 10.97 +0.7E
DH2012 12.90 +0.7F 9.45 £1.0E 13.12 +1.2C 9.73 £1.4BCD 16.51 £0.6B 12.15 +0.6BCDE
SH1 16.41 +0.9B 10.60 +0.9CD  14.21 +2.1AB 9.52 +2.2CDE 18.52 £2.2A 12.10 +0. 8CDE
M1 15.48 = 1.1C 11.27 £0.6BC  10.99 £0.9D 8.74 1. 1E 16.72 +2.4B 13.49 = 1. 1A
LH9211 17.03 +1.3AB 11.77 £0.7B 13.52 +1.3BC 10.23 +2.1BC 19.79 +1.6A 13.34 +0.9AB
LH9224 15.68 +1.5C 11.46 +0.7B 14.00 £2.1ABC  10.57 +0.3B 17.14 +1.4B 12.55 +1.2ABC
U6 12.44 =+ 1. 1F 10.22 +0.8D 10.92 +0.8D 9.08 £0.8DE 14.97 +1.3C 12.23 = 1. 1BCD
SEI(E 15.04 11.01 13.47 10.42 16.32 11.99
F1{E 75.34™ 28.56 ™ 38.93™ 23.81™ 18.14™ 73.17™

1) ARG, LAH— MR KRG T4, F7 Ktk 7 8 £ 5% R 2% (Duncan’ s % ,P >0.01)
http://xuebao.scau.edu.cn
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Tab.6 The growth traits of 6.5-year-old Eucalyptus at different sites in Guangxi Province
iz e %] ik
- B i/m Mg #z/ em i /m W72/ em B /m M2/ em
DH3226 17.68 £1.2CD  12.95+0.8BCD  17.72 +0.8B 13.26 +0.7B 13.48 £1.1CD  10.66 +0.6BC
DH3213 20.34 £1.3A 15.10 £ 1.0A 18.86 £1.2A 15.01 £0.6A 15.91 £1.3A 12.75 £ 1. 1A
DH3327 18.69 £1.4BC  13.55+0.7B 16.77 £1.4CD  12.39+0.9CD 13.45+1.2CD  10.00 +£0.6CD
DH3222 18.84 £2.1B 13.15 £1.1BC 17.70 +1.6B 12.87 £+0.9BC  14.45+1.1B 10.96 +0.9B
DH2012 18.20 £0.9BCD 12.05 +0.4DE 17.36 £1.7BC 11.99 £2.1DE  13.82 +1.2BC 10.98 +0.8B
SH1 17.69 £0.7CD  11.71 £0.6E 15.79 £0.9EF 11.08 £1.2F 13.25 £1.0CD 9.68 £0.7D
M1 17.63 £0.8D 12.33 £+2.0CDE 16.91 £1.3BCD 11.87 +1.6DEF 14.46 +0.6B 10.76 +1.3B
LH9211 18.42 £0.9BCD 12.85+1.2BCD  15.59 +1.3F 11.43 £0.8EF 13.46 £0.9CD  11.02 +0.9B
LH9224 18.93 +0.9B 13.17 £0.8BC 16.45+1.2DE  12.51 +1.1BCD 13.57 +0.5CD  11.02 +1.0B
U6 14.91 £0.6E 11.64 £1.1E 13.95+1.1G 11.28 £+0.9EF  12.94 £0.7D 10.39 +0.6BC
SEHA{E 18.13 12.85 19.07 13.50 13.88 10. 82
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Fig.3 The individual volumes of 8. 5-year-old Eucalyptus

clones in Qinlian
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Fig. 4 The average volume production of 6. 5-year-old

Eucalyptus clones at different sites
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Tab.7 The adaptability evaluation of different Eucalyptus clones

PREEA — — sﬁ} X X Hi#4
EAGES R R 5 % AR R pugi
DH3226 0.65 0.94 0.00 0.65 0.40 2.64 7
DH3213 0.41 0.96 0.64 0.81 1.00 3.82 2
DH3327 0.32 0.80 0.05 0.76 0.60 2.53 8
DH3222 0.70 0.91 0.52 1.00 0.46 3.59 4
DH2012 0.97 0.98 0.63 0.32 0.19 3.09 6
SHI 0.73 0.98 0.92 0.88 0.10 3.61 3
MI 1.00 0.39 0.79 0.00 0.22 2.40 9
LH9211 0.57 1.00 1.00 1.00 0.27 3.84 1
LH9224 0.00 0.00 0.93 0.72 0.41 2.06 10
U6 0.84 0.94 0.84 0.88 0.00 3.50 5
*8 AEIREHEMEIEEEESTMN Fz10 R)I10 MEREEREEGEETEN
Tab.8 The comprehensive evaluation of Eucalyptus planta- Tab. 10  The adaptability evaluation of ten FEucalyptus
tion at different sites clones in Wuchuan
§ 1851 %
B T e mhERR am 0 R e e e we w0
PEZE 0.28 0.00 0.50 0.78 6 DH3226 0.89 0.00 0.24 0.25 0.23 1.6l 10
sl 0.78 0.55 020 1.53 5 DH3213 0.70 0.88 0.84 1.00 1.00 4.42 1
o DH3327 0.87 0.33 1.00 0.41 0.30 2.91 7
FE 0.98 1.00 0.00 1.98 2
DH3222 0.66 0.77 1.00 0.59 0.50 3.52 4
R 0.75 0.47 0.87  2.09 1 DH2012 1.00 0.5 0.00 0.10 0.00 1.66 9
By ik 1.00 0.71 0.07 .78 4 SHI 0.87 1.00 0.98 0.83 0.32 4.00 3
R 0.00 0.95 1.00 1.95 3 M1 0.98 0.96 0.00 0.64 0.5 3.08 5
LH9211 0.83 0.98 1.00 0.96 0.64 4.41 2
£®9 BRI NEMETEREEEESITEN LH9224 0.00 0.96 0.78 0.68 0.55 2.97 6
Tab.9 The adaptability evaluation of ten Eucalyptus clones U6 0.80 0.80 0.67 0.00 0.21 2.57 8
in Tangjia
PN F11 KZE 10 MER T EREEEESIEN
Ttk R HER ER W R A HE2 Tab. 11 The a(.iaptaF)i.lity evaluation of ten Eucalyptus
DH3226 0.22 0.13 0.35 0.50 1.20 8 clones in Suixi -
&l
DH3213 0.44 0.42 0.56 0.86 2.28 5 Ttk £ R R R RE WG G HE4
DH3327 0.05 0.00 0.00 0.00 0.05 9 DH3226 0.64 0.00 0.8 0.68 0.81 3.0 6
DH3222 0.34 0.29 0.29 0.45 1.37 7 DH3213 1.00 0.72 0.79 1.00 1.00 4.51 1
DH2012 0.39 0.53 0.56 0.71 2.19 6 DH3327 0.82 0.01 0.63 0.16 0.34 1.96 9
SHI 0.39 0.8 0.8 070 2.75 3 DH3222 1.00 0.64 1.00 0.98 0.87 4.49 2
DH2012 0.45 0.85 0.50 0.55 0.28 2.63 8
MI 1.00 0.67 0.59 1.00 3.26 1
SHI1 0.82 0.92 0.8 0.8 022 3.6 3
LH%211  0.00 1.00 1.00 0.97 2.97 2 M1 0.73  0.77 0.00 0.02 0.00 1.52 10
LH9224  0.34 0.81 0.65 0.80 2.60 4 LH9211 0.00 0.95 1.00 0.65 0.42 3.02 5
U6 0.83 0.84 0.36 0.73 2.76 3 LH9224 0.45 1.00 0.67 0.77 0.52 3.41 4

U6 0.91 0.8 1.00 0.00 0.10 2.87 7

http://xuebao.scau.edu.cn



86 LIS A = - %38 %
3 iieEsR BHM:

ARACKER TCVE ZR DR B 1 e Wk 07 e i ) e 12k
A TCME R 1 MRS R I RE IR B 93% LA 1, F 1
96. 0% , % HUMh S A Wi Ak e KR 22 57, 17
BT AR R R AR A T R R, TE R R A 3 B A
X, BTG SR AN A )

FEA TOME R e 5 — 25 R L A, 8%
JEHHTRME, 501l 5 WU I T T X, 1 v
DH Z 545 X BRAR A A M (H LT REE ) ™ AN
JELTERTT 9 BRI AT & AR 65% LA R IRE . i,
AL R b DX AT 22 ke 0 XU R 1) 2 AR &R 4
(1) LH9224 Jotk 2 , DAy /b BRI AR A SSCE B A s 1
JBRAL, 77 S AR RE A FR A5 LA B KT, U A ) g X
I RPN FER BT R I M X, DH3213
1 DH3327 JE45 o BRAR BRI 5t &, BB P B 3
30% LA I, FEHUS B BAR I 2 55 3k 45, DH R 511
AR AT AR IS P e

10 M TCHE R, 768 =N 255 PR 5
JEAEEE , BRI, X T 8 0% 258 25 R0 R 6 238 e v 1 R
K, HOBEBE B 0 g ML R B B P
LHO211T, i i 4 ZR 22 1 S )1 FHI% I 3k P e %
AR VB R DH3213 otk & o

SIS B I TR S 2 b R e R AR B TR
i, RAFSI AR T AR 7= i W DA LA 22 57 ML 4%
PETFHER =8 22 14552 3 4504 L, BRI, Mt ) 258
PECOA EE S, ERARR )38 A PEAR B, (HAS R JC 1 3R
PEAEA BRI 2200, DI, 6 4 Hb b o A AR AT
W R PR 7 S

R £ TOPE 2R BT P AR 22 0], (0 B AiTA%
e A Y R R A e e N A (=K
BTN, —E R LD T EERE . R
PR B 993 3 T REAEAZ R 5 A0SR Acacia confusa 1%
W 5 PR e Betula spp K 5 2L HE Castanopsis hys-
trix S5 TR A AR 2 A5 DA /D | ek e A K 1T AR
SRR AR iy 22 R R U AR R R

4
o

http://xuebao.scau.edu.cn

(1]

[2]

(3]

(4]

[10]

[11]

[15]

Sie. YRR AME MR AR S E R [T]. Bhaed

E A, 2012(17) : 56-57.

TRRF, KT RS MW N AR AR SO AT e RS [ ],

JUPEMOlRRE, 2006, 35(4) . 179-187.

FHE, ZFIEM, PP, S MRHTE RN I HEE 1

20T, Mol B2, 2011, 47(6) : 101-107.

JEOY, WL, ARHEE, A IRV LR IRIT SR

UREAS o AP B s P AR 1 [T]. R g ARz Be 22 4,

2013, 33(3) . 249-252.

OUYANG L J , LI L M. Effects of an inducible aiiA gene

on disease resistance in Eucalyptus urophylla x Eucalyp-

tus grandis [ J]. Transgenic Res, 2016, 25 (4). 441-

452.

B, K2R, X, 4. BEMETERIEN 15

MR [J]. Mol BERsT, 2014, 27(5) : 667-671.

ZOHAR Y, WAISEL Y, KARSCHON R. Heat and cold

resistance of Eucalyptus occidentalis Endl. leaves and its

relationship to soil water conditions[ J]. Austral Ecology,

1981, 6(1): 79-84.

W 2R, A5 A 7 R B A PR A A Y T A F 5T

(I EpYMkl AR, 2011(S1) « 16-18.

B, B, WA, % AR R IR i

5 [J]. tEgE sl B, 2010, 37(3) - 4144.

RIBR. TN By e JC P R TR AERIBIESE [T]. #k

W BFEBFST, 2006, 19(4) . 532-536.

Wi/, EXUHT, Bt AR 4 AR ) R AT BE G

PLENACR [T]. Mok BA0F5E, 1995, 8(5): 582-

585.

SRR 14 g L R A AS To) TG P 2R e i 1 5

[J]. BBUR¥8E, 2010, 16(1) ; 165-166.

MR, BRAE, Rl 4. Jsckk DH RPITMERAEK

P [T]. )7 ARMOARHE, 2001, 17(2) ¢ 11-14.

HE, %, ARERE, 55 ASEIRT 3 RAOT a0 it

PERIGEZ I [J]. SRR, 2015, 34(9) : 2410-

2414.

R, 20Uk, Riglte, 5. JPFE oI R A ik

IKEHETE []. MR, 2009, 26(2) : 1-8.
[EEHmE Foeit]



