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Abstract: A total of 85 temporary plots of natural secondary forest of Betula albosinensis were set up in
Shaanxi, Ningxia, Gansu and Qinghai provinces. Using age-tree height and DBH data as analytical re-
sources, 9 tree growth models were selected to fit the guide curve,and the site index table and site form ta-
ble were compiled by the method of relative advantage height. The site quality in four different regions was
compared by the two methods to realize the scientific evaluation of site quality of natural secondary forest
of B. albosinensis in northwestern China. The results showed that the optimal guiding curve equations of
the site index and site form were H=18.073/{1+exp[ —(A—22.571)/9.144 ]} and H=19.793/{1+exp
[—(D—12.218)/6.588]} ,respectively,and the fitting correlation coefficients were above 0. 95. The basal
age was determined to be 40 a,the basal DBH to be 20 ¢cm,the exponential distance to be 2 m,and a total of
6 site quality grades of 10—20 m were demarcated. The site index table and the site form table showed that
the Chi-square values of the two tables were both less than the critical value,and the accuracies of the drop

point test were 95% and 97. 5%, respectively, which met the accuracy requirements of the table prepara-
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tion. Both of the two methods could well reflect the site quality of the natural secondary forest of B. al-

bosinensis. Moreover,the two methods showed a good consistency in the site quality evaluation of the four

regions,among which the site quality of Shaanxi Huoditang Forest Farm was the best,followed by Ningxia

Erlonghe Forest Farm. The site qualities of Qinghai Beishan Forest Farm and Gansu Taoping Forest Farm

was in general level.

Key words: Betula albosinensis natural secondary forest; site quality evaluation; site index; site form
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Table 1  Description of statistical data of stand factors

in sample plots

Hs R AE
Moy
o /IME TR MEH T brifiE 2

WiRE/ (D 5.00 40. 00 18. 25 10. 58
WHEH/m 2 100.00 2720.00 2 445.63 229,17
+JZEJE /em 20. 00 60. 00 40,17 9.47
W/ m 2.00 21.00 13. 69 3.82
M2/ cm 3.00 52.00 17.79 7.87
AR /m 2.20 21.00 16. 25 2.90
TEH AR AW /a 5.00 78. 00 47.30 12. 15
PEFANE / cm 4. 00 39. 50 23.33 5.56
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Table 2 The alternative models for tree height growth

F5 2K Fik

1 TR AL H=a+bXA,+c XA,

2 RILBEs  H=atb/A,

3 T A P Al H=a/{14exp [—(Ap—b)>/c])
4 2 4 107 H=a/ [14expb+cAp)]

5 BIR %% H=aXexp{—exp [(b—Ap) /c]}
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Fig. 1 Distribution frequency of DBH structure of stands
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Fig. 2 Scatter plot and guide curve of age-tree height data
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Fig.3 Scatter plot and guide curve of DBH-tree height data
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Table 3 Fitting results of alternative models for tree height growth

RN Mg+ R* Q a b ¢
TR RHL A i 0.614 406. 186 —2.182 0.668 —0.006
iy 2 0.705 310. 475 0.608 0.972 —0.012
L A9 R B AR i 0. 443 586. 064 18. 639 —107. 945 406. 186
Wi 4% 0.293 744,798 16. 769 —14.388
VY % JEE Al AE 1 0. 615 404. 928 18.073 22.571 9. 144
il 2 0.708 307. 203 19.793 12.218 6.588
48 i A i 0.598 422. 872 19. 621 22. 852 —2.411
iy 2 0. 700 316. 429 30. 697 20. 607 —1.201
IR 2% AR 0. 608 412. 816 18.515 17. 069 12. 969
iy 4% 0.707 308. 569 21.074 8.925 10. 049
IR AR 0. 390 642. 082 16.723 20. 000 28.534
il 2 0. 384 649. 164 16. 657 23. 000 14.313
FL Ay AE 1 0. 603 418. 296 18. 683 0.068 2. 669
iy 2 0.701 314. 891 23.657 0.056 1. 144
& T ok A i 0.586 436.159 24. 828 19. 590 —0. 859
i 4% 0.702 314.143 33.720 21.186 —6.242
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Fig. 4 Fitting the relationship between age and DBH
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Table 4  Site index table of B. albosinensis

A S HB AR B i R F/ m

AFERE/a

10 12 14 16 18 20
5 1.5 1.8 2.1 2.3 2.6 2.9
10 2.3 2.8 3.2 3.7 4.2 4.6
15 3.5 4.2 4.9 5.6 6.3 7.0
20 4.9 5.9 6.9 7.9 8.9 9.9
25 6.5 7.8 9.1 10. 4 11.7 13.0
30 8.0 9.5 11.1 12.7 14.3 15.9
35 9.1 11.0 12.8 14.6 16.5 18.3
40 10.0 12.0 14.0 16.0 18.0 20.0
45 10. 6 12.7 14.8 16.9 19.0 21.2
50 10.9 13.1 15.3 17.5 19.7 21.9
55 11.2 13.4 15.6 17.9 20.1 22.3
60 11.3 13.6 15.8 18.1 20.3 22.6
65 11.4 13.7 15.9 18.2 20.5 22.8
70 11.4 13.7 16.0 18.3 20.6 22.8
75 11.4 13.7 16.0 18.3 20.6 22.9
80 11.5 13.8 16.1 18.3 20.6 22.9
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Table 5 Site form table of B. albosinensis

25 5L HBIE BB 5 BEE L/ m

W42/ cm

10 12 14 16 18 20
4 2.9 3.5 4.1 4.7 5.2 5.8
6 3.7 4.4 5.1 5.9 6.6 7.3
8 4.5 5.4 6.3 7.2 8.1 9.0
10 5.4 6.5 7.6 8.7 9.8 10.9
12 6.4 7.7 9.0 10.3 11.6 12.9
14 7.4 8.9 10. 4 11.9 13.3 14.8
16 8.4 10.0 11.7 13.4 15.0 16.7
18 9.2 11.1 12.9 14.8 16.6 18.5
20 10.0 12.0 14.0 16.0 18.0 20.0
22 10.7 12.8 14.9 17.0 19.2 21.3
24 11.2 13.4 15.7 17.9 20. 2 22.4
26 11.6 14.0 16. 3 18.6 20.9 23.3
28 12.0 14. 4 16. 8 19.2 21.6 24.0
30 12.2 14.7 17.1 19.6 22.0 24.5
32 12.5 14.9 17.4 19.9 22.4 24.9
34 12. 6 15.1 17.6 20. 2 22.7 25.2
36 12.7 15.3 17.8 20. 4 22.9 25.4
38 12.8 15.4 17.9 20.5 23.1 25.6
40 12.9 15.5 18.0 20. 6 23.2 25.8
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Fig.5 Drop point test of site index
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Fig. 6 Drop point test of site form

10

10 12 14 16 18 20
7 A BT A S /m
B7 siiE#EIiEMERAELZENE
Fig. 7 The fitting of tree height predicted value of site

index and site form
2.6.2 ZWFBERMEAMER A NIFMFE—BF
FEXT W) 2 PSR 7 i, R PR 45 R W i BA
U B AR A o BIXS T[] — A L 1 32800 43 iy AR [R] 1
SEHB R AE R, T A I 1.2.3.4.5.6
F810,12.14.,16.18.20 m 3t 6 4> [f] 57 Hb B 1 45
G, oF AR M E A S RS BOR S e 3R L
HAr M B AR (R 6) . A R B, 2 By iAAE ST
[ i SR oy AR — R T — B0 L S A ST M T
ST L 3 S I AE A A A, 3 b T A R 4 A
] AL s 3L 39 B, i H 47,56 %, {H 2 By i ff
FE—5E W) 22 S o Sr e TR AR g% 3.4 BT o LE B
B M 39.02% .37, 80 %, HOR RS54 2, I
10. 98 % 5 57 L 38 B0+ 7 b o S5 9 L A Y R AR



64 PO LA B 2 4 39 &

% 4.5,53 909 40.24% .21, 95% LR &% 3.
Lt 15.85% o 7 8 B4 9 5 T 5 H B H R b 2L 30
P b1 36.59% , EAAKF 7 ML HE B0 37 M BT
SFERATE T MY .

£6 2HMBEIHRBSRYSWLLE

Table 6 Comparison of site quality classification by two methods

SCH SRS LB B GO0 STHdR R B E sl (o)
1(10 m) 1 1.22 4 4.88
2 (12 m) 9 10.98 9 10. 98
3 (14 m) 32 39.02 13 15.85
4 (16 m) 31 37.80 33 40. 24
5 (18 m) 5 6.10 18 21.95
6 (20 m) 4 4.88 5 6.10
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Table 7 Comparison of site quality grade in different regions

% 7 LT S A H

A5 b FEHLEL T
1 2 3 4 5 6
THE IR 28 STHIFERL o 1 4 16 7 0
MM 0 0 8 20 0 0
e 7 K b 3k R 17 SHifE¥ 1 0 0 3 8 5
SMIE 0 1 0 6 6 4
CREE(AIIE S 17 STHIFER o 6 2 8 10
SEHIE 0 05 09 2 100
LEWZERY S o271 23 STHIERL 3 02 7 7 4 0
SHE 1 3 15 40 0 0
3 W

3.1 AIHIEEANI R E A

I A7 A6 BOR PEAN 37 BT e E T LU R
B L F AR e 19 A A R T 37 b i, 5RO
ToRK. X — SRR Z A5 B GRS, HA K
B X — 07 3k N TR AR (Quercus variabi-
lis) WA (Phoebe zhennan) %5 R AR KA PRI 37 3L 5T
FPEA L S BUE T R AR PR RORS L AR
S 38 3 22 TR O3 i A 5 A8 A P B IR T 2L MR R AR
LR PRAT G A [] A 9 BEAS R AE , 3% Ay 37 b 45
B B N AR R T A R B DA AE AL DL N E
W& RORE L AR Bk e LD R AR A kb B

KA A8 F PR . 5 TR 7E 25 04 B 3 £ HE K SR IR
AR GEAR LG AT R T RS L A e TR
T T0KG 2 BB 45 S G b b [X 21 M K AR Wk A MR A
AR N AT SRR G . 7 b TR DE M 37 M B e R L
T2 B - O 5 i 42 5¢ 3 R 57 b BT i 22 W) A7 7E
Al 5 A DG OC FR s QAR 43 %5 5 X DL 34 A A 3 i 428 G 3R
SRR BB 25 Fu S5 A X o bR v AR XA
52 i AR RN AN SRR T B F SRR T LA AR
SRS o 2 A A X T A O BF 5 P Ol L 2 4R
PRS2 S AR R B8 4 4 52 ) I, T L) 220 AR
G345 FE R DI B A3 A 1 DG R 1 2 L A BIF 5 R A
DX 385 1) £ HE R 8K Uk AR BRORE |l bR 43 9% B 4R R A
1 000 AR, HZLHE Sy il — O S48 A, DRI Ak 43 9 A=
K e BN A RE I I 3R S5, 31X Oy ST M B A
ZIMER SR UAE AR g N PR T Sl . 7 HP
5P 43 W TR DA B e 37 b T ) A A b =2 E) A
e M5 R JE ST DL FE B 5 5L e I
MO B R Z 0 56 R, DU g7 5 57 A 7 71
B SR R MM HE — 25 30F BH 57 b 9% DF 4y 7 Hi 5T 5 1
PR
3.2 Mt SIigHttE

kX 2 R R AT R O A 5 R U SR 5 L
LZ RV |11 72 N O N (A NS Al 6 (= € B I Y s
0K B R T 57 Hbu 8 OIS A L U B ST b O X T R R A2
4 T R N7 M e Y S BRI A T M A, AR
1550 AR LA 2SR L B R R K
i A2 AR e B 8 T RE JF AN — B, £0HETE 40 a HTRY
R PR G 40 a 2S5 B R AR A AR O G218 L T
22 ) 1A D 3R B o T A 1 R S R RE DA 5 AR
W5 M A I 40 5 SRR B I A [R) (4 B L X RT R
2 T M FE 21 M 37 b S PE A P R B T A Y
FEJFEE . M2 B 7 6B A R TR0 R
PG LA LR BN 0. 897, A ® M &M, K
B SED FE K VE A N T AR T 2 RO A G
PEAR AT T WA ARG SRR 2 Py i A OGP 22
AT BE S R R N TOMRAR HE KSR R A R ) 32 2 R 1A
EOR BE 7 RSNITE A N N i VAR LV A S 1
PIHERRPE . A2 E 4R Ol o Z RS E M W 4%
J5 0 R BRI S b A W DL R S R m L R
7 b BN — B0t B3k 37 R AR ST ML 4R B4R
T D AT B G

4 H#

X PG b 3 X2 M R AR UL PR R AT A M 3 AL 15
B 257 HPLFH AL P9 A A A B P AT
AF - 1R O AR M AR R O AR AU L A ST i AR



Bl

EP I A VUL DX AT AT KR U A bR S B B e PR AR 65

Sh4 H =18. 073/{1+ exp[ — (A —22.571)/
9. 1441} M SE b Sl 2 H =19. 793/{1+ exp
[—(D—12.218)/6.588]} iz FHAH XTI B i 745 2 il
T A7 AR BORIS MY 3R L Y SR SRS BE 43 50 95 %6
M 97.5% , IF3E i T R K5, T AR Sy v b H X 2T
HE R SR UK A PR ST b T A (AR B

ST HUFE BORN 7 H I 78 LT AR U A AR A ST 4 R
TP PR B B 1 — B AR 4 A TR DX
ST HL TN T B VS K E R ST b R e L
B Wk ik Z . 7 il A6 bk AH R kS Ak
ST TR — . 7E SRR A R M A AH AT I 4
Pt T 5 3R H L 2 B o A L 2 e = O SAOR A IS B
B 78 W BURF & S R L oK B Sk ik 1, vT DL SR
ST HLIEAE S DA £ HE R SR YR AE BRI Y 8 A

S 23k

(1] TEAHZR BRI 35, 250 28 L 46 . 56 bk 4 v 7E AR K 1 09 37 3t T

PR I B S R, Rl 22, 2018,54(12) 1 116-126.
LEI X D,FUL Y,LI H K.et al. Methodology and applications
of site quality assessment based on potential mean annualincre-
ment[ J ]. Scientia Silvae Sinicae, 2018, 54 (12):116-126. (in
Chinese)

(2] XU AR miHe , Se4E L 55 5 TV A B0 i 57 B 3T A0 7 7k

HERR SR AT L) ], PG AR R 2 2 4l BAR B2, 2019,39(5)
127-135.
LIUZ J,ZHU L Y, WU H,et al. Accuracy analysis of site
quality evaluation method based on continuous forest inventory
data[ ] ]. Journal of Southwest Forestry University: Natural
Sciences,2019,39(5) :127-135. (in Chinese)

(3] Ahme, B4k, ETZE, A, Aoy photb 7 st ot 2 6 2 AR ™ 18 )

WFFELT]. g Aol B K% %41k, 2019,39(5) 1 1-9.
FU X,CAO L, WANG X J,et al. Study on evaluation of for-
estland site quality and productivity potential for Jilin Province
[J]. Journal of Central South University of Forestry & Tech-
nology,2019,39(5) :1-9. (in Chinese)

(4] Bl RS, 82 1, 45, B0 (hobR DIl AR N AR ST Ml I

PR ATFELI]. PY ALk 2 B 24 . 2019, 34(5) : 161-166.
DUAN G H,ZHAO P X,ZHOU Y B.et al. On site quality e-
valuation of Pinus tabuliformis plantation in the forest region
of Huanglong Mountain [ J]. Journal of Northwest Forestry U-
niversity,2019,34(5):161-166. (in Chinese)

(5] BHEE TTRLH, Bedh, &5, AR b b DR BEMR K 0K U 2L bkt £3r 48

B WS L], Mol BE22,2013,49(2) . 79-85.
ZHENG C H,JIA L M,DUAN J,et al. Establishment of site
index table for Quercus wvariabilis natural secondary forest in
north China[ J]. Scientia Silvae Sinicae,2013,49(2):79-85. (in
Chinese)

L6 DhE=£, BT, Bedh, . dbut il O AT A bR ST b 48 203k 19
i il [T, JERUpRll R 2242 . 2008 (6) : 78-82.

MA F F,JIA L M,DUAN J,et al. Compilation of site index ta-
ble for plantations of Platycladus orientalis in Beijing moun-

tainous areal ] ]. Journal of Beijing Forestry University, 2008

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

[20]

(6) :78-82. (in Chinese)

XA, X DU AR o 1 AT, 45 B KSR TR AR b b A7 45 R L A
FELI 0 MO BB R 2 2 4, 2017, 37 (11) : 24-29.

LIU F L,LIU S H,XIAO H S,ez al. Study on site index model
of Abies nephrolepis natural secondary forest[ J]. Journal of
Central South University of Forestry & Technology,2017,37
(11) :24-29. (in Chinese)

TR R AL IR TP AZ AR N AR L T] L 9 FU R A
HELTT. ZRAEAROE K272 4. 2020, 48(12) : 1-4.

ZHANG Y C,ZHAO T Z,SU X H. Polymorphous site index
models for Cunninghamia lanceolata plantation in Guangxi au-
tonomous region[ ] ]. Journal of Northeast Forestry Universi-
ty»2020,48(12) :1-4. (in Chinese)

Beth, DR — SR A5 b st IR Ll DX R N T AR ST b 4 B
B0 g i BB I ARl 24, 2009.45(3) < 7-12.

DUAN J,MA L Y.JIA L M,et al. Establishment and applica-
tion of site index table for Pinus tabuliformis plantation in the
low elevation area of Beijing[J]. Scientia Silvae Sinicae, 2009,
45(3):7-12. (in Chinese)

JUAN A M, ULISES D, JUAN G A, et al. Assessing site
form as an indicator of site quality in even-aged Pinus radia-
ta D. Don stands in north-western Spain[ ] ]. Annals of Forest
Science ; Official Journal of the Institut National de la Recher-
che Agronomique (INRA),2019,76(4).113.

SOCHA J,COOPS N C,OCHAL W. Assessment of age bias
in site index equations[ ] ]. iForest-Biogeosciences and Forest-
1y»2016,9(1) :402-408.

(303 My NS NTEAR Y NS/ i R a2 2 ORI

[D]. P42 . P4 I K 2 . 2008,

BrodE, LIRS SEIh R 5 Ja) AT 28 04 g B 2T A AR - 00 T

A BB L 3 B e T . PE AL AR A BE % i, 2020, 35(1) 1 8-14.

DUAN X X, WANG ] H, DANG K L, et al. Effects of

thinning on soil active organic carbon composition in Betula

albosinensis forest on the southern slope of Qinling Mountains

[J]. Journal of Northwest Forestry University,2020,35(1);

8-14. (in Chinese)

BRI FE. TE T A1 ARG 28 04 7 Ik 204 bk AR K % 11 Bl BE 1 19 5% il

[DJ. w7k : PH AR AR F K, 2017,

EhfR. Z W 1 B 21 AR U AR AR A OB B BU I 58 (D], A7 B . 1

JeAARB LI . 2016,

8 T AR LML bt b E MOl A L 2006.

XA B, P, Ty R A AT H A F i A L AR b 2

Fhm il L], ARAEMl R 22440, 2021,49(2) :60-64.

LIU B A,PENG P,MA F F,et al. Site index table preparation for

subtropical Larixz kaem pferi plantation[ ] ]. Journal of Northeast

Forestry University,2021,49(2) ;:60-64. (in Chinese)

i ST RAR R . LA YR A AR i A 5 B3R g I O ik B IS L) .

JEHMROl R 224, 2001, 23(3) 1 47-51.

MENG X Y,CHENG D L. Study on constructive method of

site index table for poplar secondary forest[ J]. Journal of Bei-

jing Forestry University,2001,23(3) :47-51. (in Chinese)

SR AE . R bR X P AR TR 28 bR 7 R BT AN (DL A B« W AL R

ML RAE L 2016.

B4 K . e M AE I STt S5 T 09 5 R 43 AT L. ROl B 2 B

3%,2010,23(2) ;283-287.



66

T b bk B 27 4l

39 &

[21]

[22]

[23]

[24]

[25]

[26]

CHENG Y F. Research on standard age affecting analysis of
site quality evaluation[]]. Forest Research,2010,23(2):283-
287. (in Chinese)

LB He T AR A8 B I TR 5 55 e R 9% 7. b 5T o 3 4 7 2 B
FELDT. LAt Mol B 2 51 58 Be . 2018,

SR P W) T AR AR UK A RS M BT T A 5 AR KRBT RIS (DL
Kb P MOl BB KA L 2020.

T AR, B 5 5K D BBk R AR R A TR A
ST R FORE R[], R AR 22441, 2019, 30(12) :4049-4058.
LUO Y,YANG Y C, WANG J.et al. Site index model of Jug-
lans mandshurica natural secondary mixed forest in Changbai
Mountain area, Jilin Province, China[ ] ]. Chinese Journal of Ap-
plied Ecology,2019,30(12) :4049-4058. (in Chinese)
VANCLAY J K,HENRY N B. Assessing site productivity of
indigenous cypress pine forest in southern queensland[]]. The
Commonwealth Forestry Review,1988,67(1) :53-64.

FU L, LEI X,SHARMA R P,et al. Comparing height-age and
height-diameter modelling approaches for estimating site produc-
tivity of natural uneven-aged forests[ ] ]. Forestry: An Internation-
al Journal of Forest Research,2018,91(4) :419-433.

AW, FATE PR, A L TT D R A AR T A X AR b ST b
Bown sz e 09 B 5T L1 1. 94 db Ak 2 B 27 4. 2021, 36 (4)
159-166.

LI Q S,WANG D J,SUN J M,et al. Site index and site form

of the forest land by stem analysis of Masson pine []]. Jour-

[27]

[28]

[29]

[30]

[31]

[32]

nal of Northwest Forestry University,2021,36(4):159-166.
(in Chinese)

INFARE 5 W, AR A5 SR L X H AR 95 A N TRk 4 ARl
PRBERIIE S 5 I L) ], ARAR TR, 2023.39(3) :57-63.
SHONGMING H,STEPHEN ] T,DOUGLAS P W. Compar-
ison of nonlinear height-diameter functions for major Alberta
tree species[ J]. Canadian Journal of Forest Research,1992,22
(9):1297-1304.

KOUROSH A,SEYED J A, MASOUD T K. Constructing
site quality curves and productivity assessment for uneven-
aged and mixed stands of oriental beech (Fagus orientalis
Lipsky) in Hyrcanian forest, Iran [ ] ]. Forest Science and
Technology,2017,13(1) :41-46.

GUANGSHUANG D, ZHIGANG G, QIUYAN W,ez al. Com-
parison of different height-diameter modelling techniques for pre-
diction of site productivity in natural uneven-aged pure stands[ J].
Forests,2018,9(2) :63.

IO VR R B S LR R A TR R 2200 T i e %
AL AR BT F )], AR TR, 2023,39(2) : 72-81.

b7 Sl e ) M S E P A AN W S LR DA A
I B LA FE [T, b stUMll R 2 244, 2018, 40(6) : 1-8.
SHEN J B,LEI X D,LEI Y C,et al. Comparison between site
index and site form for site quality evaluation of Larix olgen-
sis plantation [ ] ]. Journal of Beijing Forestry University,

2018,40(6) :1-8. (in Chinese)

(L35 58 )

[19]

[20]

[21]

[22]

[23]

FERETT  WROGM , LT, 45 REMRCA T A L D AR ) i T RE R
AN 5 DR 0k 3 e B mE R L. AR A 2 4. 2018, 38 (5)
1581-1589.

PAN Y F,CHEN X B,JIANG Y,et al. Changes in leaf func-
tional traits and soil environmental factors in response to
slope gradient in Karst hills of Guilin[J]. Acta Ecologica Sini-
ca,2018,38(5):1581-1589. (in Chinese)

-, K A R L A ORAT L R O B S [R] 1) R
Iy RE K b 4R 4y 25 S LD ] TR AR R A A, 2020,54(3)
408-414.

YANG Z,FAN S X,ZHOU R C,et al. Leaf function and soil
nutrient differences of dominant tree species on different slope
aspects at the south foothills of Taihang Mountains[J]. Jour-
nal of Henan Agricultural University,2020,54(3):408-414,
(in Chinese)

BFRAE T 2R L GE . O R X 4 2R A K B R I
ML) 7. AL 2, 2015(12) 1 139-141.
JEEHT, LR BRI L 55 VL VE 4k R i AR OR AR A 4 A [
JB (R 2 AR A N ZE A B A e e L) ). N AR A A
H2,2019,30(11):3653-3661.

LU Y M,WANG M T,CHEN X P,et al. Effects of the cur-
rent-year shoot stem configuration on leaf biomass in differ-
ent canopy heights of woody plants in evergreen broad-leaved
forest in Jiangxi Province, China[ J]. Chinese Journal of Ap-
plied Ecology,2019,30(11):3653-3661. (in Chinese)

NG, FEAR, E e, A5 R 1L St ) o RO AR /R AR
Wi s, AR 3% A4k, 2018,37(6) 1 1815-1823.

[24]

[25]

[26]

[27]

[28]

SUN M K,CHENG L,WANG M T,et al. Twig biomass al-
location of woody species in evergreen broad-leaf forest, Wuyi
Mountain[]]. Chinese Journal of Ecology,2018,37(6);1815-
1823. (in Chinese)

XIANG S, WU N, SUN S C. Within-twig biomass allocation
in subtropical evergreen broad-leaved species along an altitu-
dinal gradient:allometric scaling analysis[ J]. Tress, 2009, 23
(3):637-647.

FRUT A, bR 2 RO, 45, /N D22 0 N TR Ty g Y i) i AL 4 1
WAL D], R PR 2522 41, 2022, 46 (6) : 700711,

ZHAT ] W,LIN X H,WU R Z,et al. Trade-offs between pet-
iole and lamina of different functional plants in Xiao Hinggan
Mountains, China [ J]. Chinese Journal of Plant Ecology.
2022,46(6) :700-711. (in Chinese)

YANG F,XIE L. H,HUANG Q Y.,et al. Twig biomass allo-
cation of Betula platyphylla in different habitats in Wu-
dalianchi Volcano, northeast China[]J]. Open Life Sciences,
2021,16(1) :758-765

B At AR AR L A A 1L S R R R
B ()i 5 AR LT, M A S 41. 2015,39(1) : 23-31.

I XS AR AL 2 RhoK 43R B R Z0RD i D Re MR
4 A 16 B sl N AL L], 78 b Ak 2 B % 4 L 2020, 35(5) £ 29-34.

ZHU R Q,LIU M L, LI G,et al. Responses of leaf functional
traits of Reaumuria soongorica in two different desert habi-
tats[J]. Journal of Northwest Forestry University, 2020, 35
(5):29-34. (in Chinese)



