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Abstract: Coarse woody debris (CWD) plays important structural and biogeochemical roles in Tianshan Picea schrenkiana
forest ecosystem processes. Explaining its storage characteristics is the basis for studying CWD. However, on a large-scale
no studies have yet been reported. Based on the combination of field investigation, laboratory test and data analysis, study
objectives of this report were to examine storage estimate by composition, diameter and decay class distributions and its
effect factors in P.schrenkiana forest of Tianshan Mountains. Results indicate that: (1) A substantial number(936) of CWD
(=10cm diameter) exists in 8hm® P. schrenkiana forest dynamics plot. Density, volume and storage of CWD in this plot
averaged 117 N/hm®15.13 m3/hm’ and 4.52 t/hm’. Logs were the main contributor and accounted for 52.21% of the total
CWD storage,, while the percentage of snags and stumps were 20.58% and 27.21%. (2) We found that CWD quantity in P.
schrenkiana forest by diameter class was followed the inverse J-shaped. The diameter distribution of this population is highly
skewed towards smaller-sized ( < 30cm dia.) CWD, which accounted for 83% of total CWD quantity. (3) In the sample
plot, snags and logs are mainly at the mid-low decomposition level, while stumps are concentrated at decay class III, 1V,
and V. The distribution of total CWD by decay class is skewed toward decay class Il and Il. Overall, the current decay

class distribution of CWD in P.schrenkiana forest appears to follow a natural progression of CWD decay. (4) Our results
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also showed that the CWD diameter in the plot has a certain influence on the distribution of decay class. With the increase of
the diameter, the degree of CWD decomposition continues to increase. (5) Stand density, canopy density and elevation are
the main factors affecting the storage characteristics of CWD in P.schrenkiana forest of Tianshan Mountains. This study can

provide a scientific evidence for the sustainable development and management of P.schrenkiana forest.

Key Words: coarse woody debris; snags; logs; storage; P. schrenkiana forest
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1.2 Wik
1.2.1 FEHiRE SRR A

Z:H8 BCI 50 hm $AHF I AREE B A B H R FIE ™ BFFE A BT 2009 4F 9 A ST IX S T R INE IS =
12 8 hm? FRAK S WAL i (43°25'—43°26" N, 87°27'—87°29' E) . FEHE K 400m ( 4576 ) x200m ( Fgdb) , 4
S ASCHE AR H R 43 B 200 4~ 20 m x 20 m AYRETT ) SEAHSR IS L  7E RIS A2 8 hm® ZRAREH 25
FEH N — A A RSk AR = 10em (9 CWD il S HZEA KNS BLAR A R Bl 8 BE DL R o3 M S5 90 S P AE
TEXFBEASRE DT I PREE K (AR AR BE ERE M) ) AT A . 5K EES 7651 20 m x 20 m AYFETT R
“S"HRLS g HUREEE B 0—60cem FITR A 1A 500g, e A B B 4SS Sy I SL B =, B R B TR E N A
SRIAT WP fe 4 0.149mm (100 B ) i 65 o R FH E 4% B 8 LAk - S #4051 5847 BILAs , R FH ks — 51 26
P Lt AL E AR 133 4 0N SR Y H0E , I8P R RO - KA G R E

F1 HHESMBEEHELSR

Table 1 Summary table of the basic information of plot and community characteristics

W ez R/ m PR/ em SERIR R /m SRR/ a ISP £ ST L/ (BR/hm?)
Aspect Slope Altitude Mean DBH Mean height Mean age Canopy density Stand density
149° 5°—38° 1958—2188 14 11 54 0-0.9 1381

1.2.2  CWD HYHIE K AT G bnife

AWK TG IRAT E PR/ 2505, B) USDA Forest Service #1 LTER il i CWD & T B Kk HRE =
10cm AR FFRAR I E AR TARIK (CWD) ., CWD 11 EAZE R % F Harmon and Sexton ( 1996 ) #4714 KK
FE AR (RS E 7)) AT 45 ©, KK EAR =10 em, BEEH =1 m AR FGRIA A4 ST A (Snag) ; i}
JE R 45 AR BEIA (Log) 5 i B < m , (H I BRFAE 554 S AL U0 22 AR (Stump ) 2

BT IR, CWD 73 S5 0 225 B Tis Hi) 2 B O R R G0, RV 4 5 4 T BORZ & 10 )7
HAFNEPY . CWD S SR FEE R A TE LR 2.

K2 BHMESTRLG CWD SRS
Table 2 Classification system for CWD in forest ecosystem
B} IR Decay class
Type I 1 1 I\ \

o A HRAT 4 B

M MHME W e ot M (UM R BB P R
Snags ,ﬁ;m S LN TEBIERE e ppkep gy OV EA
T LT
A sstgsese ok e 0 MR IR G, o (s R R R
Logs e Ak o MBOEE, MBS e KRR b AT ok
fete Akt LA
FFRAR
b Wi Moe s B B MR R DRSO KB TR R ERANL, R AR
Stumps e e TER: R Sk
— FRIE 1A RTEIE TFAIE, NTIA N T T A2 2 DA 2—s /N ) 5 4 A

ST A 7 ¢ [

A LEK

JE A

JE A

S

1.2.3 CWD % E

XA FRARCER I T IIT S840 CWD, Sy 5 I it | BEATLAS R B AR  MARHEARS TR K b Sk g v
e HLBE 3 R Sem JEE IR, SR FHEZK 00 e AR B O T AR o RS T A LU(E R % 8, TV V
Y CWD /NG A3 BE S AR &N, An 5 FRBUR I, 4 [ SE 0 = 0T 5 AR T
1.3 B Prik
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1.3.1 CWD fRBUEFE A

AAFGEH CWD [ EARE CWD 9% B 5 HARBUG e BUS 21 . 76 A D AH DG SClk i S Al b e LR 3
AN HRARE CWD AT

M ST ARPRBUG A

b (1)

AR F AR
V=(DSZ+DZZ)XLX% .

REBER B B A S

ef LV R (m®) 5 D RS AKIES (em) , HOWASSEAIBRIAERTE (m) ;DI ARk AR (em) , Ds /N
e (em) 3L A EIAKEE (m) 5 £ ATBOR 0.464) 2,
132 Bdlantriiik

ABIFFERH] Microsoft Excel 2010 #4128 KOdi HEAT 88 38 17 B AR, SR BRI AF canocos.0
Y TUAR ST (redundancy analysis, RDA) #1 CWD S HHE 5 HEHUERBEIR T2 9 O

2 HR55%H

2.1 RINFWEZAZHK CWD i Rk

KINFIWEZH2 8hm? [ & KFEHL A Kk A2 = 10em (9 CWD 936 #&, CWD “FH4 E 424 20.72 em, & K
HEH 98 em, RINTIERAZ R KHEHLN CWD (195 —Z B Fl, CWD A% B2 B A & 20 0o 117 #k/
hm?*,15.13 m*/hm?*,4.52 t/hm*, M\ CWD MILLSIESRKAE , LG WL R % 5 ik, (BB ARXT CWD IARFURit &
BTk % , 2 K ILFI S M CWD AR 8 A, Al 37 ARFE CWD R A v o L e b A 20% 22
f(£3).

£3 RUBRAEHZMRFELE CWD HEFERH 5B

Table 3 Storage and allocation of different types of woody debris in P.schrenkiana forests of Tianshan Mountains

K Type S Density A Volume fi#H2: Storage

N/hm? i . Ration % m*/hm? Lt Ration % t/hm? fi X Ration %
MiSE Snags 34+33h 29.06 2.73+3.30b 18.04 0.93+1.11b 20.58
fEIAR Logs 35+15b 29.91 6.87+3.84a 45.41 2.36+1.10a 52.21
A Stumps 48+27a 41.03 5.53+3.30a 36.55 1.23+0.67b 27.21
4t Total 11755 100 15.13+6.98 100 4.52+1.72 100

# 8hm® KAEEHLSN A 8 4 1hm?( 100m * 100m ) FEEMBIEATEAE S (n=8) ; RF/NG FHRFR IR B E 27 P<0.05

2.2 RIWFWE R CWD AR5 R E

IRl 1 TC 58— AR R b, 6 A ) A G SCRk 9 S6 Atk L, 45 A AR ST A A SE 00 B R I F 1 = A2k CWD
X520 3 MR, RINFIB S AZRNSIERX CWD 1Y% BB 45 12 20 038 T 2R | 52 0 080 iy 45« ) A
ZER (1) o HA /MRS (10—20em . 20—30cm ) CWD 23k 777 ¥k, 29 54238 CWD 19 83% , M 1 42 4% (30—
40cm 40—50cm ) FI KA (50—60cm . =60cm ) i) CWD MY 5 500 11%F1 6%

5 CWD W% 2 G — AR i A, RILTIE S AZ RN A E 2R CWD B EFER 20001 I
WA 225, Horp ST RIS EEREE #2800, 8 17 B AT 454 IR BRI (9 6 2 78 A [l 42
T 1AL AL, FRZRIN R B R —RRAR - 1y A8 A X (8 5 R A i 08 0t AN [) ) 2, IR AT A
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Fig.1 Distribution of CWD by size class (cm) in P.schrenkiana forests of Tianshan Mountains
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IR R 5 BIA RSB 419% (H %A B0 H B 500 20 A IR

At EORE Al S AR FEIAR A4 T 11 oS5 90, S 301 Bl 4 ik 25 038 R Sie 15 n s I A2 Ak
P, BIERE I RIH DL IV |V A0 S5 900h 32, Bl il S5 G0 R 35 I e B AR 351 iR, AR 4238 CWD
Fofig e EEERAE T T AR, 2005 235 CWD G K 85% , IV | V i SR A 15% .,
2.4 RINFWE SR CWD BFE4L 500 2 9% 18] (il 6 £

RINFIWERIZERM CWD Y S S RAFAE— BB R, FEHLNA ST AR D/ NR G 3 R B E
BRIGR AR FEFEEE CWD (5 UK R HL o S5 0% Wk 1 s — 1 o Bicks Js (81 3) o BEAEFE Ir A 424
HBELAT SE R AR R LAV |V R SR CWD N £, BEE R38R, & o R S5 AR o R B 1
K, FE=40cm &MY LIV |V oS G E &5 ik 65%—87% ., BIAR /i S AEAR 9 E e 3R
U Ao A B AN R, T I 3 3 902 /MRS CWD 1 F248 1T K429 CWD LIV |
Vor g 3 I CWD ARG, 43 A2 B 8 = () o A Ea 3
2.5 RINFWEZIZAK CWD 5385 K11 T4

PLTCAR S HT (RDA) I T T CWD 4L ARG A DL K Oy i S R s i S RE b N 45 T Z I I R R
FEo N Zsdl T RDA 4P I B kAR R 052w - AL (V4R ) .CD (BRI (AS (31 ) SL
(YeBE) . SD (bruE% ) HOPM ) DIACFHEAE) (SOC (FHLEK) N(2&A) P(2) K(28), 4
LA R IR, CWD A5 52 i PR 7 22 (8]0 —4EHE 7 B (& 4) s R REAE(E 53971 2 0.23 1 0.
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Fig.2 Distribution of CWD by decay class in P.schrenkiana forests of Tianshan Mountains
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Fig.3 Decay distribution of CWD by size class (cm) in P.schrenkiana forests of Tianshan Mountains
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Fig.4 Redundancy Analysis ( RDA) of the CWD compositions

(logs, snags, and stumps) and effect factors
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