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Site factor selection and evaluation of Eucalyptus urophylla X
E . grandis plantation

ZHANG Cheng'*,OUYANG Linnan',CHEN Shaoxiong' ,ZHANG Weiyao',
CHEN Mo',HE Sha’e',LIU Xuefeng'

(1 China Eucalypt Research Centre , Zhanjiang ,Guangdong 524022 ,China;
2 College of Forestry.Nanjing Forestry University , Nanjing,Jiangsu 210037 ,China)

Abstract: [Objective] Site factors selection and classification of Eucalyptus urophylla X E. grandis
plantation were investigated to provide basis for site selection and cultivation of large-diameter timber.
[Method] A total of 40 plots of Eucalyptus urophylla X E. grandis at the age of 7.5 years were set up by
typical sampling method. Growth C(height, diameter at breast height and dominant height), climatic factor

(annual sunshine hours) and topographic factors (slope direction, slope, slope position and altitude) were
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collected,and chemical and physical properties of soil were analyzed. Principal component analysis and
quantitative theory | were used to analyze the relationship between site factors and tree growth. Cluster a-
nalysis was used to classify the productivity levels and site types. [Result] The quantitative model obtained
with selected site factors of slope direction,slope,slope position,altitude,soil nutrient grades, soil texture,
soil density and annual sunshine hours had complex correlation coefficient of 0. 956, reaching extremely sig-
nificant level (P<C0. 01). In the quantitative model, altitude, soil texture, slope direction and annual sun-
shine hours had extremely significant correlation with dominant height of Fucalyptus urophylla XE. gran-
dis(P<{0.01),and total contribution rate of annual sunshine hours, altitude and soil texture to dominant
height was 62. 75 %. According to the quantitative regression model and site factors of survey sites,the pre-
dicted values of dominant height of Eucalyptus urophylla X E. grandis were obtained and site productivity
levels were divided into 3 groups. The dominant heights were 27. 16 m,24. 19—25. 45 m and 21. 77—23. 40
m,respectively. The site types were divided into 10 types based on annual sunshine hours,altitude and soil
texture. Annual sunshine hours and soil clay were significantly different among different yield groups (P<C
0. 05). The longest annual sunshine hours was in high yield group and the shortest was in low yield group.
The soil clay in high yield group was higher than that in middle and low yield groups. Altitude in high yield
group was significantly lower than that in middle and low yield groups. Soil organic matter,total P,availa-
ble Mg and available Cu in high yield group were significantly higher than those in middle and low yield
groups,and soil available Mn in high yield group was significantly higher than that in low yield group.
[Conclusion) The main site factors affecting productivity of Eucalyptus urophylla X E. grandis plantation
were annual sunshine hours, altitude and soil texture. Fucalyptus urophylla X E. grandis grew better in
site environment with longer annual sunshine hours,lower altitude and higher contents of soil clay,organic
matter, total P,available Cu,available Mg and available Mn.

Key words: Eucalyptus urophylla X E. grandis plantation;selection of site factor;site evaluation;quan-
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3ANE (XD, BAR GV E A R T 1 EA
G AR I A EETE JU R 08 [E A AR R AR T
M A4 A SRR RE XA R R B M ST i R i e X )
PiE A & 1M (22°17 ~ 22°30' N, 107° 14" ~
108°00'E) AR A R 21 C L AEY /K8 1 200 mm
Fe AT AHXHBE 75 % 14K 100~200 m ., #b #4458
G, R HERARIDIGE T R F2, 3 pH A 4. 0~5. 5,
IOV E A R M (24°37 ~ 24°52' N, 109°43" ~
109°58'E) AR ¥ iR 19 °CLAE Y FE K& 1 900 mm
LeA MRHR EE 74 %, M3 120 ~ 350 m, 2Bk Y R
Z, R DL Il B LT L 8 pH (A
4.3~5.5, MR LS EA K 24721 ~
24°27'N,117°41' ~117°45"E) ARSI 21 C 4R
Bk 1 450 mm, A X8 B 7820, M #& 150 ~ 350
m, BEYE JE 2, FIER AR DI AR LTI Il b AT I 2, £
B pH {H M4.0~4. 8, J" K FmHEH (23731 ~
25°12'N,111°55'~113°55"E) AR SR 22 °C L 4R
R TR 2 069 mm, A X 76 %, i 200 ~ 300
m, 13 BE . RS A DL 2T 8 R e O 3L pH (E
4.0~5.0, ZRITMRIY I 3 5 1 K LR 08 M7 1
I BR 2 RS, B AR Y R B R L
MF A8 8% LU I & (Rubus corchori folius ). & #i
(Mallotus barbatus) Mk 4: I8 (Rhodomyrtus tomen-
tosa) . =7 (Evodia lepta) EE AR (Rhus chinen-
sis) MG (Triadica sebifera) 5 JE %,
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New_LocClim V1. 10 W4 =5 & K F4F H W& A %k,
AR 7.5 4F A B B e i MROR I8 2 B0 DA e 8 A
bR FE R PR b N 0 5 BROESBOR L = - 1
{ELAE S B b AR o3 00 3 iy o VA b X AR 2 SRR BT A 3
AR L3 0~20 cm . 20~40 cm,40~60 cm 43
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$EUTH 2 Zn FAE &L Cu fdi ) HCL 2 #97 F %
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BRI R Ak ME ROk
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2.3 HEAIE
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Y S A RCR RS T Oy kY R AT 37 b 2 A ) oy
MV . BT A B 38 R Excel 2013, Spss 23 Al
Origin 2017 #E47 b B A1 4347 .
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1.06~1.55 g/cm’, R HEFTHL Y9 Je 1~ 3 Ffr, LIRS
+ R R E AL S 20, 60~28. 30 m,
PR I ) 1 St i
3.2 TEBUMREEERKBSHMEXYE
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AR Mg A5 Mn FUE PR & &5 R B HE 2
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5 R E AL RS B3 UM OC (P<C0. 05) , - HEHG
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Table 1 Stand situation of sample plots
REHAMHE/m
¥ g ) i 5 i / N ine : ¥ g gpe 1
T SN s s/ ) st ipm CHERD gy Dominen height - LSS
Site I Aspect Slope Slope position Altitude (g+em™?) Soil texture of Eucalyptus— Sample plot
h sample plots sp iop Diope pos Soil density ~ © urophyllaX number
E. grandis
= A 0H B B Fi k]
RS L R P
SR 5 Lo TR T
uang 11 Half-sunny, 26.96~45. 52 pper 128.2~262.1 1.06~1.37  Clay,silty  20.60~25.02 1~11
mian For- dle and low-
« Farm half-shady and -l clay and
et e shady slope er siope silty clay loam
PR 3 2 BH 3 . ; e 1
WL P L TR B R
Qingyuan 8 Sunny, half-sunny 5. 78~42. 58 Ppers 214.7~292.2  1.24~1.52 22.22~24.60  12~19
dle and low- Clay and
Base and half-shady
er slope clay loam
slope
RiThHY PR3 2 PR 3 T
Dongmen 13 P L36~610 oW slopepe 1500 1g0~138 ME 26.28~28.30  20~32
Forest Sunny, half-sunny and flat Clay
Farm and flat slope ground
VAT o BHYE BB K R4
Jiulongling Half-sunny and UL +
8 } 12.47~30.70 Middle and 254.0~341.7 1.38~1.55 . 22.70~26.00 33~40
Forest half-shady Clay and
lower slope
Farm slope clay loam
%2 HEERLERSHRARBBHRLE
Table 2 Correlation analysis of soil physical and chemical properties with heights of dominant trees
LR /em . HIR - 4N 4P £K  WMN  AMP  EMK 4K Ca
Soil layer P miter Total N Total P Total K Available N Available P Available K Available Ca
0~60 —0.181 0.350* —0.176 0.427* —0.571" —0. 276 —0. 356" —0. 348" 0. 030
%% Mg %% C 7 Z % M %% B [ S, Wl g
/e R e Al Aedlable  Aeble [ fAS  HWEE R
Soil layer varable varable vatabie varabie varable Available S Soil density Clay
) Mg Cu Zn Mn B
0~60 0.381* 0.651* —0.292 0.459* 0.188 —0. 201 —0.139 0.736"
e o FoRAOCR E (P<0.05),
Note: * indicates significant correlation(P<C0. 05).
k3 TEFHFEAFIVASERE SFLEEMRHKE
Table 3 Component matrix, eigenvalue and contribution rate of soil nutrient factors analysis
EERD 143 Component
Index al a2 a3 a4
pH —0. 467 0. 359 0. 241 —0.510
A HLF Organic matter 0.834 —0.184 0.237 0.292
4> N Total N 0.641 0.550 0.160 0.037
4> P Total P 0.913 —0. 264 —0.054 —0.038
4 K Total K —0.324 0.698 0. 161 0.374
Wi fi# N Available N 0.575 0.472 —0.152 0. 397
%4 P Available P 0.436 0.527 —0.494 —0.075
g K Available K —0.095 0. 838 0.235 —0.077
# %% Ca Available Ca 0.772 0.149 —0.308 —0.006
% Mg Available Mg 0.924 —0.113 —0.044 —0.052
A% Cu Available Cu 0.696 —0.268 0.343 —0.423
A% Zn Available Zn 0.093 0.729 0.473 0.009
A% Mn Available Mn 0.323 —0.159 0.743 —0.163
%% B Available B —0.084 —0. 454 0.496 0.586
A5 S Available S —0.791 —0.170 —0.047 0.133
4R {H Eigenvalues 5.472 3.124 1.730 1. 226
£ %4y BTk %/ % Contribution 36.482 20. 824 11.530 8.176
BRTTHk#/ % Accumulation 36. 482 57.306 68.836 77.012
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Table 4 Classification of sample plots based on soil nutrient grades

T HEFE R FE Hy
Soil nutrient grades Plot
B354 High nutrient 1.2.6.7.9,10,11,22.23.28.31.33

H13% 4> Middle nutrient
£ F 4> Low nutrient

3.5.8.20,21,24.25.26.,27.29.30,32.,34.35.36.38.39.,40
4.12,13,14.15,16,17,18,19.37

3.4 IMEAFHEEXS
A8 AR S B ARl 8 2 H R bR o 45 A S L R
XM A K & B 052 R H AR AR [ A & b ik +

SRy o> AE R X 8 WA T HEAT AR 6 H Kl 3 4
RIS,

x5 UMEFHEEIS

Table 5 Category division of site factors
541 Index 2 H Category
Yem X, FHIEE X0 EIHE X2 B Xos B3 X1 TeH ) Xis
Aspect Sunny slope Half-sunny slope Half-shady slope Shady slope Flat slope
W X, /) FE(0~5) X W (5~15) X5 [EYE (15~35) X3 2 BEY (>35) Xou
Slope Conservative slope Gentle slope Slope Steep slope
Wi X, ¥ Xa i X, T Xas V- Xy
Slope position Upper slope Middle slope Lower slope Flat ground
% Xi/m MRMER (<1500 Xy IR (150~2500 Xy, WK (>250) Xus
Altitude Low altitude Middle altitude High altitude
THEE X/
(g'cm ) <1.1 X5 1.1~1.3 Xs2 1.3~1.5 Xs3 >1.5 X5
Soil density
T X RS - X R+ Xz YR 1 Xy it + X,
Soil texture Silty clay Clay Silty clay loam Clay loam
TS ER X, [SE PG s X K5 Xos
Soil nutrient grades High nutrient Middle nutrient Low nutrient
FERERIELiN R g RPN E BTN g K B AT 2L K H e %R
AFH BRI Xs/h (1174.8) X1 (1335.7) Xs2 (1799.3) Xss (1937.8) X

Short annual
sunshine hours

Annual sunshine hours
sunshine hours

Medium-short annual

Long annual
sunshine hours

Medium-long annual
sunshine hours

3.5 HE4AEAEENEIISHRIE
G54 57 b R T 2 H R 5 BB L EE S O
B T K AR i 57 M P 7 BH 3R AT (0, D Ab R, B
FARNEJ5 kM A G s N 7 5 R B R 3
CHD # A mE A AT
H= — 0. 700X, — 1. 354X, + 0. 557X,, +
0. 332X, —0. 382X,, —0. 275X, — 0. 593X, +
0.100X,, —1.962X,, —2. 709X,, —0. 020X;, —
0.256X5; —1. 311X, — 1. 041X;, — 2. 346 Xy, —
0.414X, —0. 324X, +0. 728X;; — 1. 903 X5, —
4.515X, —3. 647Xy, +29. 473,
SR R AR G o0 BT 7 T B A5 HR AR 5 R B R A 3
V5 D R G 2R 80, Ol 5 ¢ AR O 1 o O A G B %k
PEAT BB AG 56, 40L& B AL A5 (%) [ H R BN A 6 5
Bl 6 Frs.

[ 51 43 Ay 0 245 S 28 WY o R 334 B8 R 7 41, At 1]
T 5 R E MR i A OC R BB B B E (P<
0. 05) B M i 3 K P (P<C0. 01), H 48 H BRI %L,
8 T bV R B GA B TR B KO (P <
0.01), MAFZ BT Ll . 4F H BREF40(29. 6120) .
TP (17.76 %) |+ HE 5 i (15. 38 %) 78 T 1 37 Hit (K]
T HNET 3. HAR A 5t 620 7504, B ) A+
Hem Rz, BAUA M E MR E R=0. 956,k
Mg ik K- (P<<0. 01), XAk i 8 A~ 1 (B i)
X W Xo 3 Xo R X, B X,
B X, T3R0S X, MAE H BB 20 X 54
A 1 P S A 0l R AT R B Fsan =
9.049>F, y15.5 = 3. 17,81 8 A b N 7 5 B H ##%
e A 2 YA G 3% 5 B X R B AR N TR aE 47
57 b B PE AN 2 AT RE Y
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Table 6 Quantitive regression of site factors

b 1445 1443 BF 5t il / 6 i A 2 2R Bk ¢ Ky B {8

Index Score range Score proportion Coefficient of partial correlation t-test
B e X, Aspect 1.911 12.53 0. 640" * 4.562
B X, Slope 0.714 4.68 0.264 1. 499
7 X5 Slope position 0.693 4,54 0.273 1.554
Wk X, Altitude 2.709 17.76 0.772** 6.652
+ 4% X5 Soil density 1. 311 8. 60 0.407* 2.441
+ 3T X Soil texture 2.346 15.38 0.647** 4. 648

T Ay
LI 55 X 1. 052 6. 90 0. 405" 2.426
Soil nutrient grades
HE [} %

i 1 IRE S X 4.515 29.61 0.775* 6.717

Annual sunshine hours

o RRBFHMAHIE(>1.697) 5 * x FoR B EFMAE(>2.457),

Note: * indicates significant partial correlation(/>1. 697); * * indic
EFENERRIMAER
S5 G b IR B A 1R ISR AT b U A Y S
7Bl L 1A B R B AR O s T AE R 2R 26
Tk K 40 BRI o Sy R RUIE 3 2 A T A

3.6

ates extremely significant partial correlation(z>2. 457).

9 T 45 G A H IR EC T oM ROl 3 A
DAL 0 25 A 7 21 R A7 57 3t 6 ) oy AR H 4% 57 b 2
R 8 B R A 3 i 0N {0 A7 A AR L B R
K10 ALK R D),

x7 EERIHMEBYSER

Table 7 Site type classification of Eucalyptus urophylla X E. grandis
yp yp phy 8
He Lt y R N {3475 /m Dominant height N
Sitf;cﬁftﬂizity Lih3eH FW FW A o
Site type n o %M Plot
group Predicted value  Measured value
e 1 AR BB P /AR R R 20,21.22,23.24,
High production 1 Medium-long annual sunshine hours, 27.16 27.16 25.26.,27.28.29,
group [ middle/low altitude,clay 30.31.32
il AR H IR B R RS
Middle production 1 Long annual sunshine hours, high alti- 24.98 25.45 35.40
group [ tude, clay
KARE H IR 2 AR R
I Long annual sunshine hours, high alti- 24.70 24.63 33.34.,37.38
tude,clay loam
PR OB S TR RS /R
1I; Medium-short annual sunshine hours. 24.57 24.19 13.14.15.16
high altitude.clay/clay loam
SR BRI B, /AR R B KGR
R 1
I Short annual sunshine hours, high/low 24.46 24.83 14,11
altitude,silty clay/silty clay loam
= 2h T AR BRI B e AR R L R
Low production 11! Long annual sunshine hours, high alti- 23.73 23. 40 36.39
group [l tude,clay/clay loam
HPELAR ORI R/ IR R
I Medium-short annual sunshine hours. 22.97 23.35 12.17.18.19
high/middle altitude,clay
BLAF F IR B TR R
I8 Short annual sunshine hours.middle al- 22.79 22.79 2.6
titude,clay
BLAR BRI B TR R R
1 4 Short annual sunshine hours.middle al- 22.23 21.99 3.5.8
titude,silty clay loam
AR H IR B R R RS
s Short annual sunshine hours.middle al- 21.89 21.77 7.9.10

titude,silty clay

7 T LLE M, 3 A= 0 S 90h R B AR
PR SMAE N 21, 77~27. 16 m, A [6) AE 7 ) 25 4 ]
SRR, RPN+ . A H RO
e MRaAE 7 0

A ST A B i A R A .

HAARAH T N 27, 16 m. SEIRE ] % K . 57 H i
PR AN . LR B A R
PUAZ Mg A Mn A2 Cu SAHLB &AL 3 H
CMaVIE 37 T A N S8 S S U S S | Tk
o AL TR I ] AR T AR bR 3 A 77 9 g e R
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5 50 &

bR H RE MM .

S AL R AR W . %
MR S5 R 24, 19~25. 45 m, MG 3R . Ko Al
B b OB R b OB HE B RURE 12 4 Bb - S T ML 3 A W
Ko DK EFKG e+ o8 3, £ A % Cu fil g
B Mn . R AOR TRl A R
REMECAVER . ARG A= R T & =4l
AT 2550 e A e FIE 4 1O 25 18 i 1 75 v R AR

I 7= 2 57 AR IR 8 2 G IR R 2 A R 0 )
N, ZHMAR R N 21, 77~23. 40 m, T
ARG A 3L Cu AT 4% Mn & 76 3 1A 7= 1 2 4%
R AR 2 R EOR L ROR K S 22855, 1]
I 2 E A, 5 R IR E R E AT N A
T B Y AR RS .

3 FlA: 7= 7 SE G0 ) 32 L N7 R H R A R L R
1. ME 1 AT LUE H A% T4 B BRSO R A4
4[] 22 5 .3 (P<<0. 05) , LMK = 4 AE h S 1, v
AR 119 £5, w2 R AR~ 40 1. 35 5.
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