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Effects of fire damages on Larix gmelinii radial growth at Tahe in Daxing’an

Mountains, China

WANG Xiaochun™, LU Yongxian
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract: Daxing’an Mountians was one of the most important forest areas in China, and also an area which was prone to
suffering forest fires. Forest fires will damage tree trunks and lead to carbon losses. Fire damages, however, will also
produce a stimulus in trees, which can compensate for the carbon losses caused by this injury. Well then, how many carbon
losses could be compensated for by this stimulated callus due to fire damages? Three fire-scar discs of Larix gmelinii were
collected at Walagan forest farm, Tahe Forest Bureau, Daxing’an Mountains, China. Discs were pretreated and the precise
calendar dates were determined with cross-dating method. Variations of tree-ring widths along transverse and radial
directions after firing were measured. Bole growths before and after firing were compared to discuss the effects of fire
damages on bole growths of Larix gmelinii. Results showed that transverse tree-ring widths (along ring) after medium and
low-intensity fires showed a narrow-wide-normal trend. This growth trend can be fitted by a cubic curve of y = 0. 0069x" -
0.1435x*+ 0.8485x + 0.5586 (DF = 3,85 =0.62, MS = 0.21, F = 227.7, P<0.0001) , where y is mean tree-ring
widths, and x is distances from fire wound points. The reasons causing this trend may be due to the following two points;

(1) near the wound points, trees will be separated itself from the injured parts. Chemical protection zones will be produced
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near the wounds to limit the diffusion of rot organisms and form the anti-corrosion layer in cambiums to protect the new
growth after fires. Meanwhile, the onset of cambial activities was late and weak ; (2) the parts slightly away from the wound
points, the nutrients originally supplied to the burned area gathered here. The losses of bole radial growth due to fire
damages can be compensated for by abnormal increases of tree growth after fires, but the amounts of compensation varied in
different trees and fire intensity. Among these three discs, transverse growth release stimulated by forest fires all were
confined within the one third distances from fire points. Year-to-year variations of radial growth were also shown clearly.
Tree-ring widths increased after fires. Times of radial growth releases in these three discs were 14, 5 and 11 vyears,
respectively. By comparing the areas of actual burned and theoretical growth discs, the radial growth for disc 1 decreased
67.2% due to fire damages, while the growths for disc 2 and disc 3 increased 6. 6% and 13. 7% , respectively. In
summary, the losses of tree bole radial growth caused by fires can be well compensated by transverse and radial growth
release, but the amounts of compensation depended on burnt degrees of trees. Therefore, forest fires could possibly cause
the variation of tree bole radial growth. Additionally, tree growths after fires were also influenced by many other factors,

such as tree age, species trait, and fire characteristics. Differences in these factors will lead to different compensations.

Key Words: Larix gmelinii; fire scars; growth release; bole radial growth
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RGAZUWE DK AR TR, By B L LAAE BRI TTAE PEALER . i X A = 2R IR A rpife R Ll b, P A P e
] ZR AL 7 MR, 3R 2%, PS8 Dy 10.5° 293K R 521 my, AU R FE TR Rt 2 XU, &2
BAIMFER | AR MR, 4P HR-2. 8 °C, K 428. 2 mm, 4E TR 80—100 d, FEAMFA
PLGIEMHN (Larix gmelinii) T ( Pinus sylvestris var. mongolica) . FAME ( Betula platyphylla) 11145 ( Populus
davidiana) 5 . %X R4 E T SR ORI EE ZEARM AR 7= S 2 — | 2 IR A 52 2 ERS R R i 4 [ Ak
6 4t (X 2 — 1o
1.2 FEACREE

I Xof BRI JR) K R R AR I T DX TR 5 A — AR SR WS A BT RS RERAE b AUE D B
TR R FCRE TR 22 SR el i (124°5270. 47K, 53°0028. 0N, ¥E4K 313.4 m) o SRAFH Y OLF A Fi
T ATEIRY ALY G B 70% LA E . 2006 4F 8 F T8RRI HL N, SRRl | JCRIR I TE M | Be 1 R 1%
AR BIR A DL TS 3 bk, AR AE A~ OB b AR ] UBUS FE 2 10 em I OB BT 1 A, 363 3 4
(7] s YA B R B o] BB 22 v A O ARESES 20 A, T 5 O 8 3 58 e 4F

PP PSRRI 3 A OB [ AN EAHT [ 5230 2, A AR TS, ] 80—600 H 0 4% KL 2 40 #6475 2 AT B
U, (o H ORI ARG A LS ST 0T . 4 I (B 2 5 A T S A T B SR PR 1 A S 4 M o
R CRRAREAR, LAA I 38 PR KK Z B A AR 48 T BE A, 3 A OB (BT 4% X0) 72 YRR 2 RIRE DSBSt S i an & 1 AN
K1,

F1 NERSHEZNEEXER

Table 1 General information of measuring lines in three fire-scar discs

. i [ 00 4 2 (e ¥ 1% .
I £ i e 2 A I AR . Jat . KR
. Total numbers of Total numbers of Diameter at breast .
Disc number K . R X . . Age/a Firing years
transverse measuring line radial measuring ring height/cm

1 10 16 35 213 1938, 1954
2 13 20 41 109 1924, 1944
3 20 23 42 146 1900, 1924

1.3 WUk
1.3.1 K [R50 1 46 1 A o

XF TR 9 22 T) B4 AR Jo 38 DX 38k P T — U K RAF I 2% 2 F — IR KR AF I e E AT Rl 26 (X1, X2, -,
Xn), KIZRAPREER— 22 (R X1) R AT BEEE T AU 5 A K Xk 0 70 % , i REAS HS 1R 55 8 B8 9 1 s o7 s 4 AR
1632 KA e AR ) A R KR R, 3 BR TR AR (4 O v, T TR 3k P OB ik f 4 (PR B4R , R R0 1 em
LA, EA T 1) I e 2 R, — L KR (B A A7 AR e A 5 0 A 38— AR R A T A S B AR I Rk Y
A, B A Jm — S5 I i 2 7R AT 5 9 78 32 K I M R AT B/ N 2 (18 1)
1.3.2  AFRYEEEE RN E

XoF TR0 i 4 b i B AR A T BEAE AU SR ATASEE R 0. 001 mm Y26 [F Velmex M AR /34T R4
TERR SR AR (X1, X2, -+, Xn) b, M AT REFN T — K R Z RV BRI U AR5 98 BEAE
1.3.3 Sitatr

FH EXCEL SPSS 58, 43 B e HPRSER B KCBe i 8 5, A ARAR ) 8 1) B (B 534 0 T AR A AR AR O

(1) B )RR [ AF48 58 B AR 1L

B b SRS T R Z ] A R B XS8R, p 508 3 T e 328 ¥ [ 25 L s 07 Jal i W 1 28, SR 05
DO % S 2 ol o o 528 O (2 RV A N I o i B 7 5007 TG s i 1 w4 673 i TR A R 5 UL Vel i e i e
BT KR 22 [ o] A R s ) A8 i

b XK Z R E T KR Z R 8B AR R A KRR S B () 2R AT 4307, A1) L Bs B 40, AR
P I 2 A R AR AR SR P BGR:  SR S RHAE AR AR S BEAE SRS 40 BT KR 5 2R K R Z T AR R AR K
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Fig.1 Photos of fire-scar discs for experiment
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JE PR KR Z [ IEHAE O T B AR, BT O S e AC L, SR OSSR R 4 A R A 7
FHE, T A Auto CAD Fil8l, TR IEH IS AR AR 5% 1 m S A 2k AR, SR 5 FH T 112 2 H 3800k (8 43 10 AR
TACE R
FEARIE IR (% ) = (IR 22 PR AR - 1B 5 Be A K R )/ IE % Be AR KR
HEARIR R (% )= (IEF BIS A AR -5 2 S0 PR B ) / 1E & B AR K T AR
2 HEREHH
2.1 KBERIEER A A K w R AL
I3 ANIE B KR S o AR B (32 2) FTLAR R RS 20 2 SR AL, A R 3R B0 A fr AR 30
P FH Bk AR AR K AR AR 2 I 1 AR 2A SR 5 T Ml 4 2 S BARE 3 SE R A
ERE G WAUR DR ARE [0 A K B TR R AR R A K IFIRIKE ER . WSR2 BT LIE R
BRI 155 3—6 R R AR (AR H ) H 2 th T 25 1Y S 35 K B 2 i kB S 30 AR
i £ 22 5 K, T DAKE LSRR L O 6

R2 HNEBMNEZRHREBNEDLFHFREESTL

Table 2 Mean tree-ring widths from firing points to normal positions

LR ARG E Tree-ring widths/mm T A0 ARG JE Tree-ring widths/mm
Code of measuring line [ #% 1 Disc 1 B4k 2 Disc 2 [A#% 3 Disc 3  Code of measuring line [ %% 1 Disc 1 B4 2 Disc 2 [k 3 Disc 3
X1 1.221 1.614 0.752 X2 1.663 2.014 1.350
X3 1.953 2.198 1.620 X4 2.024 2. 144 1.738
X5 2.075 2.166 1.570 X6 1.989 2.113 1.431
X7 1.915 1.983 1.352 X8 1.890 1.799 1.240
X9 1.898 1.704 1.173 X10 1.899 1.695 1.101
X11 1.735 1.056 X12 1.736 1.049
X13 1.747 0.999 X14 0.930
XI5 0. 887 X16 0. 865
X17 0.837 X18 0.807
X19 0.885 X20 0. 862
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Fig.2 Variations of transverse and radial tree-ring widths in three discs after fires
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TR e Ldi — 5w W REUER BT
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MAEES, FEREMT TN . MRBRIE SR 16 SFTF IR AR KIFIREE TAE . A2 R R s o IFFE R AR /]y
TR KR RESE A=) Z2 e SRR A A TR A S R GE RO, I A AR AR AR G, 5 KOpe e IR i 5 Rk ad
KR BIAEEE S8R LA (18] 3)  WAESE T KR J5 JLAF AR 58 v BE 23 38, (B 38— 5 i [ ) oA RGe 2K A %)
JEA 9 A R R X — LA

R3 ARESEFREETL

Table 3 Mean annual tree-ring widths after fires

KT TLAF AR FEE Mean tree-ring width/mm KIS TLAE SFIAEREBEE Mean tree-ring width/mm

Lag year after fire [ 4% 1 Disc 1 4% 2 Disc 2 [#4% 3 Disc 3 Lag year after fire [ 4% 1 Disc 1 [@#%2 Disc 2 [H4% 3 Disc 3
1 2.748 1.769 0.541 2 1.637 3.201 0. 660
3 2.119 2.915 0. 446 4 1.550 2.750 0.560
5 2.554 2.594 1.309 6 1.829 1.805 1.367
7 2.266 1.697 1.537 8 1.973 1.861 1.274
9 1.856 1.445 1.411 10 1.347 1.702 0. 880
11 1.444 1.335 1.305 12 2.287 2.166 1.154
13 2.429 1.583 1.731 14 1.902 1.810 1.951
15 0.769 1.458 1.701 16 0.931 1.322 0.905
17 1.741 1.341 18 1.601 1.097
19 1.877 0.916 20 1.286 0.969
21 0.879 22 1.145
23 0.798

—— RAMRA  —— — B A2 — — B
350 SRR 37 R
50l é&%ﬁimﬁ
£ szg il A =

Mé \/\”H\\ x\ {%%

§ Eo ¥ \ / .\ g%

& \ B

[12 T &

AR B

0 T 1 1 1 1 _3 1 1 1 1 1
1900 1910 1920 1930 1940 1950 1900 1910 1920 1930 1940 1950
4EAR Year 4EAR Year

B3 NEEEMEEREESRMEFMRERTEILE,; KAERARERTEHD 20 B AREEHNHE
Fig. 3 Comparison of tree-ring widths in discs and cores after firing and unfired trees, raw tree-ring widths, standardized tree-ring

widths; Tree-ring widths of unfired trees are the mean values of 20 cores
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y = 0.0069x’— 0. 1435x”+ 0.8485x + 0.5586 (DF = 3, SS = 0.62, MS = 0.21, F = 227.7, P<0.0001)
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Fig.4 Variations of tree-ring widths in transverse and radial directions after fires

2.4 KOERE R S A

M 4 AT LUF B 2 13 be 2 DXSal i ARl 58 5 5 14 DX 3 RS 31 T kAR, O B OE B AR K mi AR
WLt —FB 57, W U KR K T BB S IR HERE A I AR Rk, (R B4 1 78 AR A HA K B B oA [+
TIPSR B, N1 AT DA AR 1A B IE AR X 2 AR B B A K, 205 AR KA R R R
DX IR THRED

AR E 1 3 AR RO, A K REORE 32 B2 55 D 5 57 S R A B (R e R AR AT G MAIET 1 W] LUAR
BB A 2 3 (RIS P O [ 255 ) 78 R ISR 3 K T TR BRI G f 4/ Il 4 1 HLpe R R B i
AN B 22 ek 1 BULF- 8 1 48 A IE F A Y 2/3

F4 NREZIBHERLR

Table 4 Comparison for the areas of increase or loss in each fire disc

Bl 5 B R S TR R R T AR LS RS LU TEES
Discs Loss area/mm?> Increase area/mm’ Increase percentage/% Loss percentage/ %
1 24029 0 0 67.2
2 1048 1829 6.6 0
3 3344 5610 13.7 0

B KRG SZ AR Z 5 B A i e rp AR ) RIS (] B AR B T — s R R BRI, ORI
SRS R (R A SE R A SR A2 e 9 B R T4, B i T ORI AR AS B AR i A v 52 315
A Ye T A (A A2, A B TR B 1 B O s KR B RO HOME LL TR AR P UK R Z (8]

KT FE AL,
3 itig

ML 50 K e (B AT 8 5 BE (ELR) 704 ol LA, KOBERS BRI R AR R OB 2l ok — i IR IR, AR -
APTEME, BRI SR KOBEREAE I B S RGP AR e T KRG AC A ik 1 B
WAL, SRR ARA B X sk ) RE TN 1 7, ASBHF 90 45 RABTE A W5 vh A3 B EDEE, 491 4, 5 30 56 20 WF 5 4
H, H AR KR Fp A TR AR AR BRI /0, v RE BRI s A T BBl T e O, A R B R S R SR A A T
ORI RIS HAV2 5 BE 5 PR A R SRR ™!, o BE bR iAo 2 22 ¥ Ok T /N AR
(SEA, A R RARA, PRITIAR A3 2 (B4 35 48 o, BE 2 (AR P 1 i A LU 7 B4 262 g il
KAPLJG 22 MRS BAT BRI [ IR T SR, BEE I 8] B S, o A A 2R A M 264 H 2ol 7

http ; //www. ecologica. cn



7470 A E = 324

PLLTEMAS B BRI 3 A T RERT W R AS SO R AR KRR IR

PEARTETE 52 B KBRJE BT — UK R, B K BT B 3 A — 5070 DX O REAR B R AR 1, HLARIE K
BErt AL AR LE R R BN AR (EAE B be U i) — 2 Y N AR AR S BE AT B T W R0, 2 Je A KOG T IE
W o AEEEA R A T DU BT G 2 b — R B AT P I A5 AT — A I A8 O X

WARLEIK Z )5, At ae N BLEE T KRR AR 38 T LA, Z IR B i 58, e IR T IE R BB G g ? &=
SRR AE KB Im , WARAR O S AR B BT, B e s s B gy | LLBR i SU8 A HLR 99 H]L, 78 K
b Ja R AR b B2 AR MU 2 LRI BT AR At 2055 i SN E BUZ I R 1] 1
ARSI, S BRI R TR UZIE U AT B G | LT ShRR RE s | o A5 X 0T A T T =K A
BB R TER BT LU MR B (BT 1) | e B B R R 1% 16 3% 4 i BE D s, S B0%
PO AR R S PR PR sl AR L O /RS

Wt AR AR O 5 KOBE R A, A I R B B I, R A — W R X, X 20— i TR A R
JEI BRI A 1 B | KA S A AE 5 1 AR IR S, KA ATl A AL AR R e
Y25 158 pH (B fEHEE FRIGER B 1k L HEREEAL Y L RIARA B BRI A2 B s AR 0 , LR a2 4
FREERHR . BRI KRG RISRIX KT Ty K520 R 95 i AA AR i A= 4K T 3R T8 F i — 4 & (9 7 HL
20 I LAKCRAE Z IG5 1 AR R A KA 2 2 BSR4 B A5 i ) 29, 205 Sk TR PRI e, S BOxd 5
ST o A ply T 284 B A i ) 3R 0 0 2 e LR R AR OB 3 L R4 T i 4R v B0,
FHEA LR PR R Z [V R BB 703, et 2 T B A [ B B AR L7 3] ) 2R R B iy 3R 0, ) 3
L PR R JEE IR AT AR A R AR U S A

et L R 3 AR K R LAR AR RO S i o At s DR A B9 KO B B A T PRAN LR, A B
AR IA BA B 22 R A B AR B0, AR T RE -5 w5 8 K I JE AR A S R R A TSR 20 A U9 |
BEA LA T he el R A A FE A R

XA KOS [P SR 7 408 T AR LA e B, SRS B ) T PP IR B K R B LR W R A — 5 M RiE
T3 o ABAEII TR FRATH R B, IX R AMEAIL ] 2252 31— L6 [K 3 A 52, A i 2 106 1 K R 2 ) S5 o ) A
A 2 B AR AN B AR R X B et X T I SRR 2R, BEA AR D5 T A T 20 -

(1) BARAR G 25 5 2 M B K8 I B AR OB, K A KR IR G AR AR A B B A M SR A I A
FCZ SRANSCR 2 AN 2 3 Y AR/ NV AR 32 SRS B JOBEs A ORI S B — P (B3 OB AL B
S0 IS 2, KBERIEI LR 2] 1R AR AR A A I T ECLE 1 TR IR R B T I R AR R S T X 3
4 25 SR T RMAE R AN XL RE T 0 A AR e (ERERIL2E A 2 10 KB RIEE 2 #1332 K14k
AR BT BN R 7 2 IR JOK Z Ta] T ARG AR A 22 i SR

(2) A DI REIE | K 58 B ARE 22 St 2 S B HKOBe Jm AR OB, AR IR 288 1, 0 H v AU 43
A B, A2 R EE KL, A 52 B RS R A 19 A2 T B X 32 8 L AT AR AF A, 1X J2 2R IR 2
1 TETMAZ KGN JSEFBALAT 2/3 BB ARBEZ A9 TP EMIR O, Z )5 iR KRB IR 3] T 8
TG, 48 PG e BRHCIE AR A DI P R B 1 TRIBRAB G, MR 2 A mT LU T /DN ) A S o v €
525 BIEH AR KR AR I HAR T SRR R R R LR 3t SR ™ A S A LA
4 Hig

A e LA 52 B AR S R K S 8 3 A O R B AT AR S B, T AR - AR ) b (HFARRE DT 1)) A
AR LA/ N el AR A5 7 E PR O T A 3 PR B R, BR AR T IR R AL 2 A ORI [ LT 9 S TRk
K ZNB] AR REAS Dl s AR EARBOR OB SE B NI IR B T WSS R B, SR T Rl 2 7 B
KBETRAE 173 JEIBIA, Al b (FEEARRETT 1)) | A AR B K AN AN BE RS A8 IR AR Jo] FBL A B3 26 F , e mT LA
e BEE RPN R B RHIRER A KK Z AR B A R B3 T 2%, B 1.2 .3 7 KB JLAR 18 31 A
KR AR BE A BT 22 57, AR RO IR TR BE R BCR 14a 5a Fl 11a, KBRS IEHAFOL T P AREE EE KK

http ; //www. ecologica. cn



23 1] FBRFR A BT 4L A AR 1] A 5 R 7471

XIBR A R8O B RE A R Pl S SN 9 A R AR | (LR AR A5 7™ F ) IS REAMER R 07 B4 2K
Bt : KGRI IE MOl SR B KIS PSR RAE 25 T B

References

[ 1] Zheng HN, JiaS Q, Hu H Q. Forest fire and forest rehabilitation in the Daxing’an Mountains. Journal of Northeast Forestry University, 1986, 14
(4). 1-7.

[ 2] Wang X X. The study of the grade or the classification standard in forest fire behavior. Fire Safety Science, 1995, 4(1) . 12-18.

[ 3] HeQT. Forest Environment. Beijing: Higher Education Press, 1999.

[ 4] Duan X G. Study on fire tolerance of Larix gmelinii. Forest Fire Prevention, 1991, 31(4) . 7-11.

[ 5] White PS, Pickett ST A. Natural disturbance and patch dynamics; an introduction // Pickett S T A, White P S, eds. The Ecology of Natural
Disturbance and Patch Dynamics. Orlando: Academic Press, 1985, 3-13.

[ 6 ] Kasischke E S, O’Niell K P, French N H F, Bourgeau-Chavez L. L. Controls on patterns of biomass burning in Alaskan boreal forests // Kasischke

[7]
[8]

(9]
[10]
(1]
[12]
[13]
[14]
[15]
[16]
[17]
(18]
[19]
[20]
[21]

[22]

[23]
[24]

[25]

[26]

E S, Stocks B J, eds. Fire, Climate Change and Carbon Cycling in North American Boreal Forests, Ecological Studies Series. New York:
Springer, 2000 173-196.

Tian X R, Shu L F, Wang M Y. Direct carbon emissions from Chinese forest fires, 1991—2000. Fire Safety Science, 2003, 12(1): 6-10.
Amiro B D, Todd J B, Wotton B M, Logan K A, Flannigan M D, Stocks B J, Mason J A, Martell D L., Hirsch K G. Direct carbon emissions from
Canadian forest fires, 1959—1999. Canadian Journal of Forest Research, 2001, 31(3) . 512-525.

Di X Y, Li Y F, Sun J, Yang G. Dynamics of forest fire weather indices in Tahe County of Great Xing'an Mountains region, Heilongjiang
Province. Chinese Journal of Applied Ecology, 2011, 22(5) . 1240-1246.

Turetsky M R, Kane E S, Harden J W, Ottmar R D, Manies K L, Hoy E, Kasischke E S. Recent acceleration of biomass burning and carbon
losses in Alaskan forests and peatlands. Nature Geoscience, 2011, 4(1) . 27-31.

Xu H C. Da Hinggan Ling Mountains Forests in China. Beijing; Science Press, 1998.

Wu X D. Tree Rings and Climate Change. Beijing: China Meteorological Press, 1990.

Fei B H, Ruan X G. Effects of temperature and precipitation on tree ring and wood density of ginkgo in Beijing. Forest Research, 2001, 14(2) .
176-180.

Wu Z M, Huang C L, Ma Q S. Relationship between tree-ring growth of Pinus taiwanensis and climatic factors. Chinese Journal of Applied
Ecology, 1999, 10(2) . 147-150.

Wang T, Yu D, Li J F, Ma K P. Advances in research on the relationship between climatic change and tree-ring width. Acta Phytoecologica
Sinica, 2003, 27(1): 23-33.

Niu S K, Yan C G. Effects of forest fires on biodiversity // Advance in Biodiversity Research-Proceeding of the First International Symposium on
Conservation and Sustainable Utility of Biodiversity. Beijing: China Science and Technology Press, 1995.

Luo J C. Influence of forest fire disaster on forest ecosystem in Great Xing'anling. Journal of Beijing Forestry University, 2002, 24 (5/6) .
101-107.

Zheng H N, Hu H Q, Yao S R. Forest Fire Ecology. Harbin: Northeast Forestry University Press, 1992.

Hu H Q. Forest Fires and Environments. Harbin: Northeast Forestry University Press, 2000.

Zhang Y. The Effect of Forest Fires on Carbon Budget in Daxing’an Mountains [ D]. Harbin: Northeast Forestry University, 2009.

Zhao J. Study on Process of Burned Areas Forest Natural Restoration in Daxing’anling [ D]. Harbin: Northeast Forestry University, 2009.

Qiu Y, LiZ D, Xu H C. Study on the relationship between the stability of Larix gmelinii population and the fire disturbance. Bulletin of Botanical
Research, 1997, 17(4) . 441-446.

Fu S. Response of tree on wounds. Hunan Forestry Science and Technology, 1986, (3): 59-60.

Heinselman M L. Fire and succession in the conifer forests of northern North America // West D C, Shugart H H, Botkin D B, eds. Forest
Succession: Concepts and Application. New York, Springer-Verlag, 1981.

Yu WY, Zhou G S, Zhao X L, Xie Y B, Jia Q Y. Characteristics of forest fire and its controls in Daxinganling Mountains, Heilongjiang
Province. Journal of Meteorology and Environment, 2009, 25(4): 1-5.

Zhang Y B, Zheng H M, Long R Z, Yang B C. A study on vegetative growth and formation of xylem and bark for young Larix principis-rupprechtii
Mayr. Scientia Silvae Sinicae, 1987, 23(2) . 129-137.

Sk

(1]

IRHeBE, DIRATT, WIERE. TR K SRR, ARAubolk Raz224lE, 1986, 14(4) : 1-7.

http ; //www. ecologica. cn



7472 A E = 324

TWHE. FRMRKAT R I PR A bR BT, KRB, 1995, 4(1) : 12-18.

BURHE. FRAMRIREE2E. dbat. S R, 1999.

Brmfsl. DL MAAGUKERTSE. ARARBT S, 1991, 31(4) ; 7-11.

HBeSt, #7046, EWIE. 1991—2000 4F ' [ #Rbk K R EHERMBR EAGSE. KR BH, 2003, 12(1) : 6-10.

MBI, ZuicAm, PhEL, Mo, BRI TLAR ROSZEUE Hb X IET B AR AR K W R AR PR A, BEAAE S 2441, 2011, 22(5) « 1240- 1246.
RAGEL. PRI R, bt Bl ikt 1998.

RHEE. RIS G, Jeat: [, 1990.

PAAE | BUAR. bl XA TR R X R A AR AR R BE . MOl BREBESE, 2001, 14(2) : 176-180.

REER, WA, BE L. BILMRMERA RSB RR. NHESZM, 1999, 10(2) : 147-150.

ELE, TP, N, B MOARER S AR RIS R, AR, 2003, 27(1) £ 23-33.

R ZE, PERE. MR AR /A R R R —— i 2 B A Y R O SRS R IR e SC R st
FEI R AR A, 1995.

BEF. KBTI IS TFMAES RGN M. LMol K224, 2002, 24(5/6) : 101-107.

ARl , B, BRI MRICER. BRREE . RAMol KRR, 1992.

AT, MR IREE. MUREE . ARAUMOL RS AL, 2000.

TKFE. K4S 26 AR RIS BRMAE RO 5 [ D], FAZRIE . RAbAHl K2, 2009.

AR, K% JOPET M AR AR F AR RIS [ D], MAJRIE . ARAbkal K2, 2009.

R, AR, AL, DETET AR E R S KT IRCR IS, FEIIESE, 1997, 17(4) : 441-446.

A, ARG S RE. BIRE MO AL, 1986, (3) @ 59-60.

FOCH, JARE, BRI, S, BTTE. KOG HRIX ACRAFAE BB . SR SRR, 2009, 25(4) : 1-5.
SRR, ML, JeEY, M. SdLTE AR LR ) 3R A K BRI RIS R U ESE . ARl BRE | 1987, 23(2) + 129-137.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.23 December,2012( Semimonthly )
CONTENTS

Maternal thermoregulation during gestation affects the phenotype of hatchling Chinese skinks ( Eumeces chinensis) : testing the
maternal manipulation hypothesis «-«-eeeeeeeereeemeiiiiii LI Hong, ZHOU Zongshi, WU Yanging, et al (7255)
Effects of conspecific and interspecific interference competitions on cache site selection of Siberian chipmunks ( Tamias sibiricus)
.......................................................................................... SHEN Zhen,DONG Zhong, CAO Lingli, et al (7264)
Characterization of ammonia volatilization from polluted river under aeration conditons: a simulation study «--e-eeeeeeeeeeeeneeaeieann.
............................................................................................. LIU Bo, WANG Wenlin, LING Fen, et al (7270)
Diurnal activity patterns and environmental factors on behaviors of Bar-headed Geese Anser indicus wintering at Caohai Lake of
Guizhou, CRiNa ««reeeeeeeeemeemmemtmmtetttiti e YANG Yanfeng,ZHANG Guogang,LU Jun,et al (7280)
Impacts of snow cover change on soil water-heat processes of swamp and meadow in Permafrost Region, Qinghai-Tibetan Plateau ------
................................................................................. CHANG Juan, WANG Gengxu, GAO Yongheng, et al (7289)
Spatial-temporal changes of urban patch wetlands in Changsha, China ----:-ev-e- GONG Yingbi, JING Lei, PENG Lei, et al (7302)
Modeling of carbon and water fluxes of Qianyanzhou subtropical coniferous plantation using model-data fusion approach — «-+«eeeceeeees
............................................................................................. REN Xiaoli, HE Honglin, LIU Min, et al (7313)
Ecological compensation standard for controlling nitrogen non-point pollution from farmland; a case study of Yixing City in Jiang
SU PLOVINGE  ++eeeeeeeernrnsnenentmnentuneenerntenrteneteneneeaenereenntaenernenenns ZHANG Yin, ZHOU Yuchen, SUN Hua (7327)
Static toxicity evaluation of chemical wastewater by PFU microbial communities method — +«++evevemereeeeeiieiniiiiii
.......................................................................................... LI Zhaoxia, ZHANG Yuguo, LIANG Huixing (7336)
Emergy evaluation of an agro-circulation system in Beijing suburb: take Jianyan village as a case study ««-«eeceeeeeeeeeeeieiiin.
....................................................................................... ZHOU Liandi, HU Yanxia, WANG Yazhi, et al (7346)
Research on the cooling effect of Xi'an parks in summer based on remote sensing — «+eeeeeeeeeeeeeees FENG Xiaogang, SHI Hui (7355)
The dynamics of spatial and temporal changes to forested land and key factors driving change on Hainan Island «---«-esereeeeienneenenns
........................................................................ WANG Shudong, OUYANG Zhiyun,ZHANG Cuiping, et al (7364)
Impact of different sowing dates on green water footprint of maize in western Jilin Province ««-eseeseeeesereimniiiiiiiini...
................................................................................................... QIN Lijie, JIN Yinghua, DUAN Peili (7375)
The dynamic variation of maize (Sea mays L. ) population growth characteristics under cultivars-intercropped on the Loess Plateau --
.............................................................................. WANG Xiaolin, ZHANG Suiqi, WANG Shuging, et al (7383)
Effect of different planting methods on root-shoot characteristics and grain yield of summer maize under high densities -----eeeeeeeeeeee
........................................................................... LI Zongxin, CHEN Yuanquan, WANG Qingcheng, et al (7391)
Heavy metal contaminant in development process of artificial biological Soil Crusts in sand-land -«--ceeveeeeeeeemeeimniiiii,
.......................................................................................... XU Jie, AO Yanging, ZHANG Jingxia,et al (7402)
Effects of enhanced UV-B radiation and nitrogen on photosynthetic pigments and non-enzymatic protection system in leaves of
foxtail millet (Setaria italica (L. ) Beauv. ) «occecereerirseriiii. FANG Xing, ZHONG Zhangcheng (7411)
Photosynthetic response of different ecotype of lllicium lanceolatum seedlings to drought siress and rewatering — +«+e+eeeeeeeereeeeecenee.
.............................................................................. CAO Yonghui, ZHOU Benzhi, CHEN Shuanglin, et al (7421)
Seasonal variations in the stems of Larix principis-rupprechtii at the treeline of the Luya Mountains ««+-eeeeereeeerreeiiniiiiiii...
.............................................................................. DONG Manyu, JIANG Yuan, WANG Mingchang, et al (7430)
Influence of terrain on plant biomass estimates by remote sensing: a case study of Guangzhou City, China «--++-ereeeeeeeeeeiieini.e.
....................................................................................... SONG Weiwei, GUAN Dongsheng, WANG Gang (7440)
Effects of exponential fertilization on biomass allocation and root morphology of Catalpa bungei clones — «o+ereveeeeeeeeeiiiiiiiiiiiiinn.
............................................................................................. WANG Lipeng, YAN Ziyi, LI Jiyue, et al (7452)
Effects of fire damages on Larix gmelinii radial growth at Tahe in Daxing’an Mountains, China ««ecoeeeeererreeneiinin...
......................................................................................................... WANG Xiaochun, LU Yongxian (7463)
A model for water consumption by mountain jujube pear-like +-eereeeeeeiiiennens XIN Xiaogui, WU Pute, WANG Youke, et al (7473)
Specificity of photosystems function change of two kinds of overwintering broadleaf evergreen plants — -«-esereeesremrieaniieaiii...

........................................................................... ZHONG Chuanfei, ZHANG Yuntao, WU Xiaoying, et al (7483)



7634 A E = 32 &

Effects of drought on fluorescence characteristics of photosystem I in leaves of Ginkgo biloba «++«++«+vvrevrereeeeieiiiiiii.
.................................................................................... WEI Xiaodong, CHEN Guoxiang,SHI Dawei, et al (7492)
Numerical classification and ordination of forest communities in habitat of Sichuan Snub-nosed Monkey in Hubei Shennongjia
National Nature RESErve  «ceeeeeeeeseneneetmnenranenetrtemmmienetemermreienren LI Guangliang, CONG Jing, LU Hui, et al (7501)
Impact of inorganic anions on the cadmium effective fraction in soil and its phytoavailability during salinization in alkaline soils =~ ------
.................................................................................... WANG Zuwei, YI Liangpeng, GAO Wenyan, et al (7512)
Photosynthetic adaptability of the resistance ability to weak light of 2 species Spiraea L. «o+-eseveemereeeeieiiiiiiii
.......................................................................................... LIU Huimin,MA Yanli, WANG Baichen, et al (7519)
Fine root longevity and controlling factors in a Phoebe Bournei plantation «««+««s++«ssseesuseesssemtntttiutitttii ittt
.............................................................................. ZHENG Jinxing, HUANG Jinxue, WANG Zhenzhen,et al (7532)
Analysis on spatial structure and scenarios of carbon dioxide emissions from tourism transportation ««+«seeesesereeererieetiiiiii..

............................................................................................. XIAO Xiao, ZHANG Jie’ LU Junyu, et al (7540)

....................................................................................... LIU Yuming, ZHANG Jing, WU Pengfei, et al (7549)
Socio-economic impacts of under-film drip irrigation technology and sustainable assessment: a case in the Manas River Basin,
Xinjiang, China «+-eeeeeeesemrreees ittt FAN Wenbo, WU Pute, MA Fengmei (7559)
Effects of pattern and timing of high temperature exposure on the mortality and fecundity of Aphis gossypii Glover on cotton «-««-------
....................................................................................... GAO Guizhen, LU Zhaozhi, XIA Deping, et al (7568)
Physiological responses of Eucalyptus trees to infestation of Leptocybe invasa Fisher & La Salle — «-eeeeeerereereeeiiiiiiii...
.............................................................................. WU Yaojun, CHANG Mingshan, SHENG Shuang, et al (7576)
Carbon storage capacity of a Betula alnoides stand and a mixed Betula alnoides X Castanopsis hystrix stand in Southern Subtropical
China: a comparison Study <+ srerreerreeeernmmiiii HE Youjun, QIN Lin, LI Zhiyong, et al (7586)
Distribution and ecological risk assessment of 7 heavy metals in urban forest soils in Changsha City =~ «srseoeerereeeemrnmaeiaiii..
....................................................................................... FANG Xi, TANG Zhijuan, TIAN Dalun, et al (7595)
Review and Monograph
The relationship between humans and the environment at the urban-rural interface ; research progress and prospects —=+-ereeeeeeeeeeeenes
...................................................................................................... HUANG Baorong, ZHANG Huizhi (7607)
Flux footprint of carbon dioxide and vapor exchange over the terrestrial ecosystem: a review — s+eeseeessereremiiiiiiii
.................................................................................... ZHANG Hui, SHEN Shuanghe, WEN Xuefa, et al (7622)



(AR R EAE S A2 T

(EFFR)2013 FMEITHRE

BRG], QT T 1981 4, F2 2 RIE A A0
K JET5 1 AL F5 SRR R SO s W ST M4l s AR A 2 B BE

FEIR IR BRI R SR | R0 BE S e AR A A2

Bk ARG B AT R AR B AS SOT RS = A R45
CHEZSZE) 2 H A, K 16 FF4%,300 BT, B N2 90 Jo/ M, 448 22 fr 2160 TG,
PR &A% . 82-7, [ AMIR £ AR5 . M670

FRUET]S . ISSN 1000-0933

CN 11-2031/Q

A [E A5 LR Ry T P T I, ] B4 S A A AR S WG R A BRI A e A AL TR

TESETT R

I HE . 100085 Jb R X XUEH 18 5 H

E-mail. shengtaixuebao@ rcees. ac. cn

2

WEMEMRE flaty

iE: (010)62941099; 62843362

HE: www. ecologica. cn

HITHE XIKE B ¥

£ x5 % ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ( Semimonthly, Started in 1981)
(ll:‘ﬂﬂj 19814153)%@”{']) Semimon y,; arted in
2% H23MW (2012412 1) Vol. 32 No. 23 (December, 2012)
B (RS A Edited by Editorial board of

Hohl : AL HTHEE X XU 1 18 5
HIS B 2515 - 100085

LI : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

ACTA ECOLOGICA SINICA

Add: 18, Shuangqing Street, Haidian , Beijing 100085 , China

Tel: (010)62941099
www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

SR U
F & PEEBEHEEADS
* b PEASYEES

rp E Bl 2 e A AR AT 0
Mk b X 18 5
IS B i A - 100085

Editor-in-chief
Supervised by
Sponsored by

FENG Zong-Wei

China Association for Science and Technology

Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add 18, Shuangqing Street, Haidian , Beijing 100085 , China

H MR 4+ 4 & 13 it Published by Science Press
Mkl . b R AR AL 16 5 Add ;16 Donghuangchenggen North Street
HE B 2wt . 1RO0717 Beijing 100717, China
En 1 s N2 Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K & Beijing 100083 , China A
Hihk . AR EOIRAR L 16 5 Distributed by Science Press m :—
Hﬂ[ﬁiﬂ[fﬁﬁ% :100717 Add:16 Donghuangchenggen North g
Eglﬁ fl( 010) 6fé34563 Street, Beijing 100717, China ] —"
-mail ; journal @ cspg. net Tel; (010) 64034563 O —]—m—-
N - = : e —
2 s Izl\,i] é[ﬂ%iﬁ:"lﬂﬁaﬁ s = E-mail ; journal @ cspg. net O
ESh&AT hEE PR A S S - =0
Huhk AL BT 399 {45 Domestic All Local Post Offices in China > g
H AN [=} —
MR B A . 100044 Foreign China International Book Trading [7,) E
532 E SO TR - Corporation :2 'l:
i W OIE » T 8013 Add:P. 0. Box 399 Beijing 100044 , China = o
ISSN 1000-0933 4= - -
N 0o ERSIMAF LT EREERS 82-7 ESEITRS M670 Efr 70.00 T

CN 11-2031/Q



	01.pdf
	fm.pdf
	zml.pdf

	stxb201201180110.pdf
	03.pdf
	yml.pdf
	23fd.pdf


