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Site Classification and Evaluation of Betula alnoides Plantations at Guangxi Daqing Mountain
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Abstract: Conventional site factors and tree growth performance were investigated in 47 temporary sample
plots of Betula alnoides plantations at Daging Mountain in Guangxi. Relationship between site index and
site factors was explored through principal component analysis and quantification theory I so as to evaluate
site potential productivity of B. alnoides plantations. The results showed that site index fitted significantly
(P<C0.01) with seven site factors,including slope position,altitude, soil nutrition,slop orientation,degree,
soil texture and soil bulk density,and the multiple correlation coefficient of quantified model was 0. 964.
The contribution rate of slope position,altitude and soil nutrition to site index reached up to 59. 36 % ,indi-
cating a highly significant correlation in the quantified model. Combination of slope position, altitude and
slope orientation was used to classify site type and then evaluated site quality of 47 plots,it was indicated
that B. alnoides liked “warm-cool” climate, and was of high site productivity when planted at sites with
higher altitudes,shady or semi-shady slopes.
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Table 1 Plot infomation

Bib RN Mib/a i B s i s 4 b /(ﬁi,3>
bl 20 14 670 BA 3% s 28 = A%+ 0.922
b2 18 14 670 [ 3% i 16 = R+ 0.923
b3 18 14 670 [ 3% s 28 i R+ 0.938
b4 20 17 460 > [ h 36 i KL 1.321
b5 24 17 460 2 [ 3% th 37 fi% R+ 1.135
b6 22 17 455 2 [ 3 h 39 i R+ 1.235
b7 20 17 564 b B il 14 1% K+ 1.328
b8 18 17 485 5FI 3% il 31 1% Hi+ 1.379
b9 16 17 485 FH 3% th 32 & K+ 1.389
b10 18 17 390 2 FH3% T 37 i i 1.128
b1l 18 17 390 2 PR 3 T 28 L Hl 1 1.156
b12 16 17 400 FH 33 th 22 1% fia s 1. 363
b13 20 17 400 FH 3 K~ 28 1% R+ 1.334
bl4 22 17 405 5F 3% T 34 rh Rk + 1.186
f1 22 14 460 B T 39 % Rk + 1.243
12 26 14 460 9 31 T 34 i ik + 1. 202
f3 24 14 460 [ 3% T 26 % R+ 1.339
f4 26 14 460 91 38 T 24 7 b i 1.186
17 22 28 600 2 BH 3k I 36 1% %+ 1.277
8 18 28 600 B 3 + 32 1% [ 1.285
9 20 24 600 138 s 42 % Rk + 1.269
f11 16 13 640 [(8B5 IS 28 1% piE 1.372
12 20 13 640 A 3% - 31 1% G HE 1. 161
13 28 13 640 24 [H 3% ot 32 1% R 1 1.210
14 20 13 640 191 38 b 37 % b ks 1 1.219
f15 22 13 640 2 1 B b 34 % b9+ 1.099
f16 18 15 440 S FH B il 31 #w b hli e 1.326
f18 18 15 440 2 FH 3 rh 31 # b hli e 1.354
121 20 16 480 9 31 h 28 1% 5+ 1.190
123 20 16 480 9 31 h 32 1% 5+ 1.143
ql 18 12 230 191 38 I 14 % ik 4 1. 441
q2 18 12 230 199 38 L 9 % i+ 1.334
a3 18 12 230 9138 s 23 i Rk + 1.362
q4 18 13 190 9138 s 15 % H+ 1.242
a5 20 13 190 B 35 = 22 1% i+ 1. 306
a6 18 13 190 135 i 26 1% piE 1.383
q7 20 24 260 2F FH 3 I 23 15 A4 £ 1.439
q8 18 20 240 > BH 3 I 21 1% e+ 1.371
a9 20 20 250 FH 33 I 25 fi& K+ 1. 367
ql0 20 20 250 A 3% I 21 i R+ 1.373
qll 18 20 250 S 35 i 21 % i 1.341
ql2 18 20 240 A 3% I 18 15 i 1.395
ql4 16 12 523 2 A3 h 37 GE R+ 1.389
ql5 16 12 500 F BH h 37 h i+ 1.388
ql6 20 12 550 F P h 34 h i+ 1.296
ql7 22 12 550 A 3% h 32 ik i 1. 142
ql8 20 12 550 [$H 3% o 31 h i+ 1.294
35 B B K (P<<0. 01) , M58 (1 52 4H ¢ R ECR = >Fo e =23.14), FIL, BEHEE 7 A~ HF 5574

0. 964, Fl AR E2E K 0. 782, I KM H — A 37 HL 48 TR 0] ¢ 2 B I U T R A Y T ME N TR
g (2 m)  BERL IR B W2 K (Fo e = 72, 256 SRR S B ATATRY .



5 430 JE RS )T PG R L P R AN MRS 3 2 R o3 R 55

Bk A Sr SR AR

SI=14.23+5.025X,, +7. 401X, +5. 720X,
+4.210X5; +2.509X;, + 3. 490X, + 3. 185X, —
1.950X, — 0.645X,, + 1.444X,, — 3.017X;, —
1. 244X5 — 2.814X — 2.044Xs — 2.561X,, —
0.440X, —1. 088X, —2. 146X,

A SZ R 7 98 A {E L A 2 A5 2K HA M E
sl K AL 5 R o PTG 57 M A (L DA T B A
PR 0 2 57 M B R 7

F2 HEAITHRESSH

Table 2 Site quality quantitative score by quantity regression

7t F %H e oy  BEEEH
A & X1 0 0.891**
th X1z 5.025 7.401
T Xi3 7.401
W4/ m <300 X2 5.720 0.847" "
300~500 X2 0 5.720
=500 X3 4.210
RSy [ X1 2.509 0.858
T X2 0 3. 490
ik X3 3. 490
7 Xs 3.185
i 1) FH 38 Xn —1.950 0.690" "
B X —0.645 3.394
9 3 X3 0
ek Xy 1. 444
/() <20 X5 —3.017 0.777" "
20~35 X5 0 3.017
>35 X —1.244
+ 3 b B+ X1 —2.814 0.844
TR e+ Xsz  —2.044 2. 814
R HE + X3 0
KL Xy —2.561
+HERE <1.0 Xn —0. 440 0.704" *
/(g+em™®)  1.0~1.25 X7 0 2. 146
1.25~1.35 X73 —1.088
1.35~1. 45 Xn —2.146
g8l 14. 230
CRIIPE Y 0. 964
Pl AR 22 0.782
F £ 56 F=172.256""
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PR W T IR B b R 4 D B HL AR
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b VARV TS UL R S VAL SR 5 4 S S NV
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iz TR AL Ty 35 R A7 57 b B A — R
7S B R AR B 5 £ S M IR R R AT 2R P L
BEE o B 5 DA G R AR O 35w AR O S o A
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b 5T W) Z2 O R] s R O 35 AR A S 18 i 1 Sy R o AR
St EAT ST LB ST A L 5 T T A R AR 5 A 25 8
KEF, AT HMEEANT 12~28 a(FR D H L, R
FH ST A BOVE SRy B v AR o AT O R LA RO 56 L 4K
UK Ak TmT USRS ARY L B 58 A bt 07 ) 3 PR S B

A0 L 98 b R S5 37 b DXL 0 BB R T 37
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Table 3  Site type division of B. alnoides plantation in Daging Mountain in Guangxi
43 1R Hi ST G B
A=) ST 40 2K 44 R 3
£ 2 4K /m 40| T 5 B3

1 ¥ <300 {R IR FH B A VA R PE B 18.5 17.5~19.3 49,910,q11,q12

2 2 FH AR AR 2 PH 19.4 18.1~20. 6 q7.q8

3 B 3% e WA AR B 38 18.5 17.8~19.8 al.q2,q3.q4,95,q6
4 >500 & K BH B I 3k e R PH 15.3 — 11

5 2P BA 3 e e VR B 19.7 18.2~21.3 8,112

6 I 3% - 3k 8 VA 0 19.0 17.5~20.5 b1.b2.b3;19.114

7 2 BA B - ke v W A 2 B 3 22.1 21.0~23.1 17,115

8 i 300~500 HER FH 3% e g e R BA Bk 16.0 — b9,b12

9 2 PR3 rpagl e Bk PR 17.9 17.3~18.7 b8.116,118

10 5 3% eh oy v i R B 3 20.1 19.9~20. 4 b4, 121,123

11 B 3k e v Ak 2 ] B 23.0 22,0~24.0  b5,b6

12 =500 & FF 3 e 3 7 T S 4 19.9 16.8~22.4  ql4,ql5.,q17,q18
13 2 FH 3 rh 3 iR T AR Y PR 19.3 18.9~19.6 b7.q16

14 BF 3% rh 3 v i AR B 3 26. 9 — 13

15 T 300~500 ik o BH 3% e rpofg B B B 17.8 17.2~18.4 b10,b11

16 9145 T Y il R B 3 23.4 21.2~25.1 b13,b14,{1,12,13,14

e 3z b o e ARl T O B ST M P T A 9 A
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G390 R MR B /N U Ry 67 = 1 4 > R SR 4 >
[ =37 > i > A T

e ZANGE & b A DR A S N L]
PN TAREE I8 L] 3 0t 36 A i mY, 47 4>
FEHSRE T 16 A2 2R Jr B 45 7 2R R B 57
5 BRI S P g M 3l D A A A A
BRI 21 B 38 S b AR % I A s

S E

[1] BERH, XIEEAR. BT GIS 1935 7Y £ 58 /)N Uit 48 3t 4k ST b 2% 1
AR S B FELT ). P A bR A B 2 4z, 2006, 21(3) 1 184-188.
FAN L X,LIU Y C. Division of afforestation site type in small
watershed of Wangjiagou gully of West Shanxi on GIS[]].
Journal of Northwest Forestry University, 2006, 21(3):184-
188. (in Chinese)

[2] LOUW J H,SCHOLES M. Forest site classification and evalu-
ation:a South African perspective[ J]. Forest Ecology & Man-
agement, 2002,171(1-2) :153-168.

(3] SR/NBH. SAE . EARAR, 55, B T 00 i 150 8L 53 B 22 U5 B0 X 57
Hb BT T A 04 R R L], PG b bk A BE 2 4. 2017, 32(6) : 184-

[4]

(5]

(6]

(7]

(8]

(9]

189.

GUO X Y,WU H,TIAN X L,et al. Effects of multiple source
data on site evaluation based on dominant height modeling[ ] 7.
Journal of Northwest Forestry University, 2017, 32 (6); 184-
189. (in Chinese)

SCHOENHOLTZ S H,VAN M H,BURGER ] A. A review of
chemical and physical properties as indicators of forest soil
quality; challenges and opportunities [ J]. Forest Ecology &
Management,2000,138(1-3) :335-356.

BERG S L, CHEVALIER R.DUMAS Y, e al. Sessile oak
(Quercus petraea Liebl.) site index variations in relation to cli-
mate, topography and soil in even-aged high-forest stands in
Northern France[ J]. Annals of Forest Science, 2005, 62 (5) ;
391-402.

SHARMA R P,BRUNNER A, EID T. Site index prediction
from site and climate variables for norway spruce and scots
pine in norway[]J]. Scandinavian Journal of Forest Research,
2012,27(7) :619-636.

VA 4. AR Ak S b 5 T 5 2% Y G il B )
FRAFLI]. ARl VR A5 3, 1987 (5) :40-44.

KR4 BEAE B, M T U v S R Al Ak ST T R
G 300 G ) K R LT, P AR AR g A 4. 1984, 1(1) 1 60-71.
ZHANG K J,XUE D Z,SUN C Z. The formation and applica-
tion of the quatification score table of the site quality for the
plantations of Pinus tabulae formis in the Loess Plateau to the
North of the Wei River[]]. Journal of Northwest Forestry U-
niversity,1984,1(1) :60-71. (in Chinese)

R A XU L 45 B G IR L0 A B R A B Al ST
Mo R BRI G L) ], WE VAR B 2 4. 1994, 11(1) £ 64-68.
PUR L,YANG J Z,LIU Y Q.et al. Tabulation of quantifica-
tion color infrared aerial photo site-index for Pinus massoniana
in Mt. Zijin[J]. Journal of Zhejiang Forestry College,1994,11
(1) :64-68. (in Chinese)



4l J&

A TR IR 1LV g AR N AR ST M R a3 SR 57

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

(18]

Ik, BT 2 R R AT WAL A T AN N MBS fb b 7 4
Bk w1, A pRolk R4, 1996, 15(2) : 186-189.
YE Y M.LING Y Y,ZHUANG E Q. Complication of the
quantitive site index table for masson pine plantation in Hubei
Province[ J]. Journal of Huangzhong Agriculture University,
1996,15(2) :186-189. (in Chinese)

(RSB I B S I g S it DA TR O 11 NN B v < 1
X053 B A L], Mok RE4, 2016, 52(9) 1 1-10.

DU J.LIANG K N,ZHOU Z Z,et al. Site classification and e-
valuation of teak plantation in Xishuangbanna, Yunnan Prov-
ince, China[ J]. Scientia Silvae Sinicae,2016,52(9):1-10. (in
Chinese)

SRHE S X L S AR AR A bR b ST M BT R 4 S R
FEPEN L] ZRAEMOl K224, 2014 (10) - 54-59.

GUO Y R,LIU Y, WU B G. Evaluating dividing rank and
quantification of site quality of suitable land for forest in Fu-
jian Province, China[J]. Journal of Northeast Forestry Uni-
versity,2014(10) :54-59. (in Chinese)

R R K L S AN BV R Ot B A A A A
LI bRl B 228 58 . 1999(5) :479-484.

ZENG J,ZHENG H S, WENG Q J. Geographic distributions
and ecological conditions of Betula alnoides in Chinal J]. For-
est Research,1999(5) :479-484. (in Chinese)

B SR SCAR RN L S 3R VG e AR 5 i el R R LT .
Aolk B2 BE5E 2006 ,19(3) :379-384.

ZENG J,GUO W F,ZHAO Z G, et al. Domestication of Betu-
la alnoides in China:current status and perspectives[ ] ]. For-
est Research,2006,19(3):379-384. (in Chinese)

FE MO Ry AR AR 34 75 2 LS. b e s oy B A o AL
2000.

PR o= e S N N S 3 o /AN D/ BN R N ok W)
LT 1L b BOMOE R = 4, 2009,31(3) :17-23.

LIU Y,LI G L,LIN P,ez al. Changes of soil fertility in young
and middle aged Larix principis-rup prechtii plantations[]].
Journal of Beijing Forestry University,2009,31(3) :17-23. (in
Chinese)

TR WAk ST R RIS A BT A A A %
BAZAR LA TR ] Mol B2 I8 i, 2015(5) - 81-87.
QIN Z Y, TANG J,CAO J Z,et al. Assessment of soil fertility
of continuous plantation of Chinese fir based on principal
component and cluster analysis[ J]. Forest Resources Manage-
ment,2015(5) :81-87. (in Chinese)

B VU R A N bR A R R B R ST b BT R T LD dE e
[ Afoll B A BT 52 B . 2017,

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

JASEW SR B . R TR AL AE T 11 i B gLl
L] AR AR 224, 1979(1) < 11-18.
ZHOU G Y.DONG W Q.XIA L X. On the mathmatical mod-
els of quatification theories [ & [I[J]. Joural of Jinlin Uni-
versity: Natural Science,1979(1) :11-18. (in Chinese)
FEE M AZ AR PR 2 . A bR I A2 AR AL ST b B T
2 1) 4 ) KN LT . 8 VL AR B A 42 . 1988, 5(1) : 16-27.
PEEL AR NI TR GO WL A TR AL 37 M 2 R R 43 B ST Hb
AL TP AL 2 27 4, 2004, 26 (4) . 532-535.
HU X Y,SONG C W,ZHANG ] L. Classification of Taiwan-
ia flousiana in Hubei Province and assessment of its forest
stands[ ] ]. Acta Agriculturae Universitis Jiangxiensis, 2004,
26(4):532-535. (in Chinese)
B R Ibe, EHME 55, BT BP9 2% (1Y JC b it 57 b i
PO BEELE ST LT ). sl A 2% 41 . 2006, 25(6) :479-483.
HUANG J R.MA T X,WANG Y M,et al. Forest site evalu-
ation model studies on the basis of BP neural network[]].
Journal of Mountain Agriculture & Biology,2006,25(6) :479-
483. (in Chinese)
SCHMIDT M G,CARMEAN W H. Jack pine site quality in
relation to soil and topography in Northcen [ ]J]. Canadian
Journal of Forest Research,2011,18(3):297-305.
ALBERT M, SCHMIDT M. Climate-sensitive modelling of
site-productivity relationships for norway spruce (Picea abies
(L.) Karst. ) and common beech (Fagus sylvatica 1..)[]J].
Forest Ecology and Management,2010,259(4) :739-749.
AERTSEN W,KINT V, VAN ORSHOVEN ], et al. Evalua-
tion of modelling techniques for forest site productivity pre-
diction in contrasting ecoregions using stochastic multicriteria
acceptability analysis (SMAA)[J]. Environmental Modelling
&. Software,2011,26(7) :929-937.
Wy R R % 3 AR AR ST b 4328 5T A0 8] Y L B LT ). R
Bk, 1991,27(1) - 60-64.
YANG C D. Opinions on China forest site classfication and e-
valuation [ J]. Scientia Silvae Sinicae,1991,27(1):60-64. (in
Chinese)
WEEGH A = B L R XA S AT AT
R AORR 1 5K o3 AR fE R AR K A IS [T ). PG b AR 2 B 24 4
2017,32(1):12-18.
CAO R Z,ZHOU Z Y,JIN P B,et al. Dynamic regularities of
soil water and growth in artificial Eucommia ulmoides planta-
tions with different site conditions in Loess gullied-hilly re-
gions[J]. Journal of Northwest Forestry University,2017,32
(1) :12-18. (in Chinese)



