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Water Storage Capacity of Coarse Woody Debris in Different
Tsuga longibracteata Mixed Forests in Tianbaoyan Nature Reserve
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Abstract: In the Tianbaoyan National Nature Reserve, with coarse woody debris(CWD)in the four kinds of
different Tsuga longibracteata mixed forests(A-D) as the research object, by the method of natural wind
dry and indoor soak,we carried out CWD quantitative analysis and comparative study for water storage ca-
pacity in the process of water and dehydration according to types (fallen woods,snags,stumps) and decay
classes(I-V,from slight to severe degrees). The results showed that: (1) different T. longibracteata mixed
forests arranged order by modified interception amount of CWD: T. longibracteata~+ Lithocarpus glabra +
Pinus massoniana mixed forests(B,14. 21 t/hm?*) >T. longibracteata~+ Castanopsis eyrei + Cyclobalano p-
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sis glauca mixed forests(C,7.78 t/hm*)>T. longibracteata+C. glauca—+ Michelia maudiae mixed forests
(D,6.99 t/hm?*)>T. longibracteata-~+Rhododendron simiarum mixed forests(A,4. 74 t/hm?”) ; The various
types of CWD arranged order by modified interception:Fallen woods(19. 579 t/hm?)>Snags(8. 494 t/hm*)
> Stumps(5. 661 t/hm?) ; (2)In the water-absorption process,arrange the water storage capacity and water-
absorption rate of the CWD with different Tsuga longibracteata mixed forests according to size; B>D>C
> A, while in the water-losing process,arrange the water storage capacity and water-losing rate of the CWD
with different T. longibracteata mixed forests according to size: B>>C>A>>D; (3) The CWD of different
decay calsses according to water storage capacity,water-absorption rate and water-losing rate for size: [[ >
VI>M>V > 1. The studies showed that: the size difference of CWD storage of water is connected with
the community types,decay classes, water holding capacity of CWD and other factors. The rate of water and
dehydration is also closely related to its water-holding capacity, water storage capacity and decay classes.
The natural water holdup of CWD is compounded by the increasing decay class. And the decay class of
CWD is higher,the change of water storage rate of CWD is more obvious. The differences of decay class of
CWD is great influence on its water storage capacity. Fallen woods have the good water-holding capacity,
and the total storage of them is much larger than that of snags and stumps,so they have a strong practical
ability to intercept rainfall.

Key words: Tianbaoyan National Nature Reserve; Tsuga longibracteata ;mixed forests;coarse woody debris
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Table 1 The status of plots

o2 273 W i 1n) I A 2 A

Stand type Altitude/m Slope/® Aspect Canopy density/ % Area/m?
A 1223 26 NE33° 94 1 200
B 1274 19 NW70° 90 1 200
C 1420 23 NE10° 87 1200
D 1451 28 NE40° 92 1200

T A RABRAZ Tk AL RS IR ZSM s B, RAGERAZ + A 85 + D BAMR 224k C A BRAZ + BTk + 3 RIR 224 D. 8 KA BAZ + 8 W+ 1l

SRR T

Note: A. T. longibracteata~+ Rhododendron simiarum ; B. T. longibracteata+ Lithocar pus glabra + Pinus massoniana ; C. T. longibracteata

-+ Castano psis eyrei + Cyclobalanopsis glauca ;D. T. longibracteata—+ C. glauca+ Michelia maudiae ; The same as below.
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Table 2 The volume of coarse woody debris in different stand types of T. longibracteata mixed forests

Moah 2 CWD %7 P4t Volume/ (t/hm?) aif
Stand type CWD type I I i e v Total
gl allen woods . 590 0.7 3.923 0.623 0. 980 7.
A Fall d 1 12 2 2 8 828
MK Snags 0.261 0. 367 0.185 0.918 0.095 1.825
Hi3i AR Snag
A
B Stumps 0.085 0.134 0.0 0.102 0.210 0. 54
RiHE S 85 1 16 102 21 546
&if Total 1.936 1.213 4,124 1.642 1.285 10.199
il & Fallen woods 2.535 0. 340 1.472 2,272 1.563 8.182
A nags 0.315 0. 0.354 i 0. 247 .810
Wi A S 315 172 5 1.722 247 2.81
B
ME Stumps 1..009 4,140 0. 000 0. 695 0. 000 5.844
A7t Total 3. 859 4,652 1.826 4,689 0. 247 16. 836
BIA Fallen woods 0.514 0.527 1.419 3.566 4. 863 10. 889
Hi3 A Snags 0.550 0. 204 0.891 0.032 0.232 1.908
C
P HE Stumps 0.020 0.009 0.000 0. 034 0. 065 0.129
A1t Total 1.084 0.740 2.310 3,632 5.160 12.926
Bl A Fallen woods 0.763 2.234 0.228 0. 309 0.164 3,697
Hi3Z A Snags 0. 300 5. 046 1.195 0. 754 0. 740 8.035
g
D
Fi#E Stumps 0.034 0.234 0.122 0.008 0.048 0. 446
41t Total 1.096 7.513 1.545 1.071 0.953 12.178

Fe LUV LV R KB SR AZ IR A Ak CWD e BB 2 B2 7 AR B0 5 & 0 19 5 AN R S5 4%

Note: [, [[ . IV and V indicate five decay classes that CWD of T. longibracteata mixed forests according to the degree of rotting from low to high.
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B CWD H5/K g 7 9 b R (H2 J0 1 % 0 5 e i
CWD 7E 5 X% B R 77 10 19 55 P42 4 RE 7 . i A Ak
5 BE % W R et CW DX R A9 52 PR 22 A AE
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Table 3 Water holding ability of coarse woody debris in different stand types
%X? Stt;;td /z/to/l}lll;?% hold/ing capacity relainin’g content relaining content hoNl?{tiE;Cr‘;Vtit/C;A water holding water h’olding
Y /(t/hm?) /(t/hm?) /(t/hm?) / rate/ % rate/ %
A 7.82840.069ab  5.76540.054ab  3.71140.055ab  9.47640.070ab  73.6540.323b  47.4140.05c  121.060. 43b
PN B 8.18240.056ab  7.31640.027a  6.55140.075a  13.86740.127a  89.41+1.143a  80.0640.20a  169.47+0.16a
\iil(ﬁri C  10.88940.175a  8.67240.056a  6.53340.072a  15.20540.123a  79.64=£0.927b  59.9940.17b  139.63+0. 39ab
D 3.69740.032b  3.37040.057b  2.78440.038ab  6.15440.049b  91.17-0.645a  75.3240.10a  166.49+0.32a
A 1.82540.009bc  1.388%0.016bc  0.65640.007h  2.044%0.013bc  76.0640.337h  35.9440.46h  112.00+0. 21hc
bk B 2.81040.017h  3.35640.063b  2.526-50.075ab  5.88240.115b  119.45-0.609a  89.900.59a  209.340.62a
Snags C 1.908+0.399bc  1.71540.057bc  1.21340.075b  2.92840.120bc  89.8940.639ab  63.56=0.40ab  153.44%0. 71b
D 8.03540.080a  7.54840.060a  4.099740.022a 11.64740.106a  93.9470.293ab  51.01=0.74ah  144.9540. 65b
A 0.54640.009b  0.42740.005b  0.37440.009h  0.80140.011b  78.14+0.447hc  68.57+0.65ab  146.70+0. 46b
— B 5.84440.020a  9.82040.042a  5.135+0.039a 14.95540.156a 168.0341.237ab  87.87+0.37a 255.90+0. 80a
Stumps C 0.12940.003b  0.16640.003b  0.039220.004b  0.20640.005bc 129.4241.051b  30.7140.56b 160. 1340, 70b
D 0.44640.004b  0.80440.035b  0.11340.008b  0.91740.138b 180.37+1.388a  25.2440.22b  205.61+1.01ab

SR RNG 838 [l — 268 CWD 35K A J3 128 7 M2y 28 B il 47 1 2 1k 22 53 (P<C0. 05),

Note: The different normal letters in the same column indicate the water holding ability of the same type of CWD is significantly different within different stand

types(P<C0.05).
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Fig.1 Rel hips I CWD d T. longib df
during the process of water storage(a,b) and dehydration(c,d)
T4 KEEEREZHCWD BERMBEKERNZHEEZTHSE
Table 4 The dynamic process of CWD water-absorption and water-losing rate
of T. longibracteata mixed forests/(t/hm* « h™!)
fog i i [ WL Bt Observation session
Process ftem 0~10 min  10min~0.5h 0.5h~1h 1h~2h 2h~4h 4h~8h 8h~I12h 12h~24h
1 76.32 25.92 13.51 6.95 3.56 1.86 1.27 0. 64
Il 127. 38 44,04 23.06 11.75 6.10 3.21 2.22 1.12
o oL f
D}E%ﬁé& Il 94.08 34,31 18.04 9.97 5.37 2.86 1.98 1.01
Ca asse
v 107. 34 37.50 20.23 10. 88 5.69 3.02 2.06 1.04
g Suris :
Water-absorption y 92. 04 31.86 16. 86 9.06 4.80 2.62 1.83 0.94
process A 71.22 24,52 12.92 6.72 3.49 1.83 1.25 0.63
B B 122.16 44,37 23.01 11. 97 6.16 3.23 2.23 1.13
=
Stand type C 91. 26 32.05 16.76 8.83 1,61 2.45 1.69 0. 86
D 95. 64 33.39 17. 64 9.37 4,92 2.62 1.81 0.92
1 92.88 30. 88 15. 40 7.69 3.82 1.88 1.25 0.62
Il 162.72 54,02 27.00 13. 44 6.69 3.32 2.20 1.08
6 L A
D}ﬁf;ﬁf&e | 144. 66 47.91 23.87 11.87 5. 90 2.92 1.93 0.94
e ass
I\ 149. 88 49,55 24.69 12.29 6.10 3.01 1.98 0.97
Bk AR
Wﬂiiﬁgfﬁlg v 135. 42 44,74 22.01 10. 84 5.29 2.53 1.63 0.79
process A 115.50 38. 30 19.08 9.50 4.70 2.30 1.51 0.73
By 2K A B 184. 26 61.17 30.49 15.14 7.50 3.69 2.42 1.18
=+
Stand type ¢ 121.56 40.21 19,97 9.91 1. 89 2.39 1.57 0.76
D 113.76 37.64 18.69 9.27 4,58 2.24 1.47 0.71




1139 EIE L AF L RE S AR R BRAZ TR ST MOBLAR 5 5% 44 2 K RE I 2 2337

WIS WA (B 1, D). 25 BTk, 72 A3 K
FIE AR e CWD 3K B 19 R /) 22 53¢ 5 Ah 3R 2R
85 (R SO 2 S A B Rk PR S R A K
3.3.2 CWD E/RFMBAER MK 4. 7ER
KRG 0~0.5 h I AR R EERAZ IR CWD &
TR AR IR B B A A KR ] A S L R AR
RS 24 b5 EKE TR, R T %,
A5 WL ik B A Rl A R AZ TR 5SS phd CWD &K i ¢
RINRKAYAZ + A BE+ D RN IR SR> REERAZ
X R LS SR S KA RAZ A ihE - X
TR AR KA BRAZ + M Sk AL B IR SR T AS [] ) 42
A5 Gy CWDHE H K R KNS O [T > W
H>MBE>VH> T R, EESFRSES.IH
JERLH) CWD E K B R AZ At AR /0N 1 B 4% 25 2
S ) CWD, H7E & G 31 19 22 A0 BB 0 2
15 AT FE R AR —E

i CWD 9Bk i #2 » 72 B K AT 1 iy 0~0.5 h
P MK T 3R 2 T A TS A A T T 7 ok R
OS2 i 7 i) A9 S K T 32 9 Dk /0 ot B 2% B R 110
JER S CWD R HEAT I K AR s PAT A8 8 7 3 e ey 5
Ji Bl T K R E] A 4 RS, CWD 18 It /K 3 48 75 7 i
) %, G, A UL I B A [] K Bk A2 TR S AR H
CWD Jii K B 3 1) K /NHES g - R BB AZ + £ B +
Iy MBS > KA R AZ + i+ IR SR> K
BERAZ T KA RS IR S REHAZ +F W+ R I
SRR SR T AN [ JB8 922 25 G CWD 3 1 ok o R
KA Sy WR VR >R >V R 1 % il
PRl L A CWD {78 7K FBE K G 7 v s 38 7KOR B /K
0 AR R R R R DL R R R R AR A
U KRR .

4 wow
CWD FE 440 1027 b 2 75 28 55 v I B 4 1 485 g
5%

P 1 B IR B 78 R MK AR 2 AR G 0 TR SR K TR E
YR < A A O DI (e 1 VN <D R B S

MR AEBRMAE S R . CWD B — 5 1 &K
REJ1. AWEFERW . CWD B & KBET & A A . %
KA CWD 2 HoA7 R0 3 5 R/NES O - (8K > A
SEAR B BIAR HA B 94K BE 1 DA R KT
RS ATE AR ST A 11 35 FRARE S X R T A R ) S B 4
AEJ1 s CWD ZK I K/ 22 5 AN A5 4 TR 3R 558 L A
VEITY FET A KL 8 5 A CWD AR B FF K
PEEINZ A 5 CWD By B AR 45 7K 5 Bl IR 2 25 20y
A bR A L et A Gk ) CWDL HAE &
KR PR B . X5 AT AR A AR
AT BE AN, A3 50 X 4 A ol 7 K 4 2% 42 TR 32 pk
CWD 137K BE 71 #E47 7 # 73 # MEL BT 52 5 31X %68
I R HA IR SRR CWD 1§y
IKAE ST HERF AR AL AE BR AR A 5 ARG8T
R E T HE M.

HT T 52 S5 56 IF (] 19 £ A BRI 050 B 4
A [l A R AZ TR MR FFAE AT TS H A CWD &K
RET By R A SCOCR T T BA NI 5= NIR
IR HE KRB K o R AT 2 B B oz S
LR TG A S ety CWD 7 8B T /K 77 T Y 5
Bk . AN, CWD 1952 B % 7K BE 1 38 I # 2 F K
PR B2 HUE | b S T L R B R A 2 R D R Y
HFEHR 2 7 ks T ANRE EAR AL . 308 A 15 i —
BRGMIE . B CWD 78RR AL 25 R 58 r (R B
9 ' FH B R e B s, I G ) ol N 228 3 R UK
PR W K SCAE S T RE - SO 5 I A 3 £ T 58
o AL T [ B CWD K SCE 25 Zh R I BIF 52 - 1
HLge 7 7 F 6 CWD, L HZ 3 (8 AR B #F 55 O 7
SRTE LS H AR AR T B RGN A5 S0 0 25 2R g
Lib <Pl R E PN E-SUIEE N

[1] GUO ] F,CHEN G SH,XIE ] SH,et al. Patterns of mass,carbon and nitrogen in coarse woody debris in five natural forests in Southern

ChinalJ]. Annals of Forest Science ,2014,71(5) :585—594.

[2] WANG SH ZH(EE) ,GU H Y(&LE) SANG W G(Z& TL[H). The reserves and the progress of the decomposition of coarse woody

debris[J]. Chinese Journal of Ecology (47522 %) ,2014,33(8) ;2 266—2 273 (in Chinese).

[3] WEISH J(#$45).SUN L(#h ) . WEI SH W(ELH ) . et al. The research progress of coarse woody debris in forest ecosystem[]].
Journal of Zhejiang A& F University CHF VLA MR K 2= 2:4R) ,2013,30(4) :585—598(in Chinese).
[4] EKATERINA S H,EKATERINA K. Influence of the substrate and ecosystem attributes on the decomposition rates of coarse woody deb-



2338 [T A i N // M= S 34 4

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[1z2]

[13]

[14]

[16]

[17]

[18]

[19]
[20]

ris in European boreal forests[J]. Forest Ecology and Management ,2014,315(1) :173—184.
BRIAN W B,HANY H C. Effects of forest type and disturbance on diversity of coarse woody debris in boreal forest[J]. Ecosystems, 2008,
11:1 078—1 090.
SIITONEN J. Forest management, coarse woody debris and sap roxylic organisms; fennoscandian boreal forests as an example[ ] . Ecologi-
cal Bulletins ,2001,49.:11—42.
BUDDLE C M. Spiders( Araneae) associated with downed woody material in a deciduous forest in central Alberta,Canadal]]. Agricultural
and Forest Entomology,2001,3,241— 251,
LIN J X(# 4 2), WEI L B(EL4 7). The biological characteristics and protection of coarse woody debris of Chinese endemic plants
Tsuga longibracteatalJ]. Biodiversity Science CEY) ZHEME) 11995.3(3) :147—152(in Chinese).
QIU Y JUEBME) , YI G M(BE ) ,NING Z LOFH M) set al. The geographic distribution and resources present condition and risk fac-
tor analysis of endangered plants coarse woody debris[J]. Journal of Plant Resources and Environment (Ki¥) %8 5 #5544 ) ,2011,20
(1):53—59(in Chinese).
YOU H M,HE D J,YOU W B,ez al. Effect of environmental gradients on the quantity and quality of fallen logs in Tsuga longibracteata
forest in Tianbaoyan National Nature Reserve, Fujian Province, ChinalJ]. Journal o f Mountain Science ,2013,10(6):1 118—1 124.
HE D J(af & #) , HE X J(af /M) , HONG W (it ) et al. The research progress of coarse woody debris in forest ecosystem[ ] ]. For-
est Research (WL BHERFSE) ,2009,22(5) : 715— 721 (in Chinese).
YOU H M 8] , HE D J(faf A& #F) , LIU J SH(XI#E11) s et al. The water-holding capacity comparison of coarse woody debris that
three kinds of typical forest types in Tianbaoyan Nature Reserve[]]. Journal of Tropical and Subtropical Botany (G WV #4515 1) F
42),2010,18(6) :621—626(in Chinese).
XIAO SH H(H A 40) . HE D J(a & #8) , YOU H M H# ) ,et al. The standing crop research of coarse woody debris of typical forest
community in Tianbaoyan Nature Reservel J]. Forest Science and Practice (At 5% ol K22 2% ) ,2012,34(5) ;64— 68(in Chinese).
YOU H MU . HE D J(fif & #E) ., CAI CH T(# B 3%) ,et al. The impact assessment of Tsuga longibracteata forests fallen woods
for the quality of the soil in Tianbaoyan Nature Reserve[J]. Chinese Journal of Applied & Environmental Biology (5 5 535 A4 4y 2
42),2013,19(1) :168—174(in Chinese).
HE D JUaf & #5) , HE X J(af/hE) , HONG Wt f45) ,et al. The quantity characteristic of coarse woody debris of Rhododendron sim-
iarum hance forests in Tianbaoyan Nature Reserve[ ] . Journal of Fujian College of Forestry (& &M 2% i 2% 4k ) » 2008,28(4) : 293 —
298(in Chinese).
ZHENG K JOBH 4, HE D J(f K #E) ,HONG W(HE ) ,et al. The species diversity of Cryptomeria fortunei Hooibrenk ex Otto et
Diet that different altitude in Tianbaoyan Nature Reservel ]J]. Journal o f Sichuan Agricultural University (PY I 4\l K 2#24R) . 2009,27
(3):289—294(in Chinese).
MRy FR AR A 25 R Ge A 1 A0 W8I J vk (LY /T1952-201 D [S]. dbmt: B Z Mol 7 . 2011,
YAN E R(FF B %), WANG X H(E#H %), HUANG ] J(#E # 7). The concept and classification of forests, coarse woody debris[ ]].
Journal of Resources and Ecology (=252 4%) ,2005,25(1) ;158 —167(in Chinese).
RIH. REAH BRI KR R AL BRAZ AR CWD A& 9 e 138K SCA S Thfig A WF e (D, A M A el bk R %, 2012,
THEVENET A,CITTERIO A,PIEGAY H. A new methodology for the assessment of large woody debris accumulations on highly modi-
fied rivers(example of two French piedmont rivers)[]]. Regulated Rivers.1998,14(6) ;467 —483.



