5539 %45 18 1) *E &~ 2 Eild Vol.39,No.18
2019 4F 9 A ACTA ECOLOGICA SINICA Sep.,2019

DOI: 10.5846/stxb201807171546

TEIL T, ARG, 8 R R, M 2 (R, o o 7 3 L AR 7 DL AR BB R X AR A 3 B 2R W i R R P O ). A 25241, 2019, 39
(18):

Wang Q, Yang W Q, Wu F Z, Chang C H, Cao R, Wang Z, Tang G Q, Jiang Y R.Effects of forest gap and coarse woody debris on biomass and diversity

of epixylous moss in an alpine forest. Acta Ecologica Sinica,2019,39(18) .

75 LUy 25 oK 0 REL A R 2 4 o o A
1o 9 84

. N 3, 5 e 1,2 2% e 1 1 Jrloo > 1 1
E oW mEeyt ERRe ERE Y m' E B B AR L ERIN
1RV E AR A S TR R S SE 50 2, DU Rl KA MO B 98 B, iR 611130

2 KT Ll L e EAE O, # 611130

3 BB A RlBE, M 318000

Ip

HEEMENMZH

FEE AR A B AT ) 2 LR AR 0 AR 4 R A , LA ORI A3 AT X AR 7 RO AR B3R R ( CWD) S5 PR35 5] 14 e 1oz v R I 8 0%,
{EARETFI CWD XA A & BRI (S B S R DUARE , R, AR5 T & L ARMAS [R5 B (ARET AR FIAR TR ) FLAS
PR B ARAAR A (B KA Al ST AR FARAE ) AL B8 A Wi (i SO E AR AE Y AR ) R R ) A A1 ( Shannon 22
FEPEFREL  Simpson LI EEHEEUR Pielou Y5 BEFRE) FFAE . 45 RF U] VE & LI BRI AR A4 B SEAH M) A Wy it ity 141.14
kg/hm? {5 AR A F5 B AR ) i o B KRy 78.80kg/hm? R ST ACAE B A Myt it d /N 3.11kg/hm® o R 5 LIV iR S G0
ARBURARAA: B EE A Yy i it i B T8 TR 2 B IR, MO TG AN [ 5T SR AR SRR 2R 3 6 B0 T AR A ) ek 9 FE AR
SGrincn (R PR B AR A B P AR A B e AR Y R AR R 25 S W . KRR B BEAE W) AR 52 R 1T 6 B RV B R A
BRI E 5, ABIAR KASECFIARBERY & EE Simpson (EHEEFE B MARET AT BN T REEE, BRI EEE Shannon ZFEHEIE M
Pielou 5] BEFREUIEM T S, AEMRGR B AR . ARETRARARA: B 8% = ZREPEIE IR X R THEIR . AT AR BE AR 4 B8 24
PEFEARREAR G AR RIS 5T, PSSR IR, M B #% ( Dicranum) FIPE-BE ( Neckera) 761 VG 155 1L & #E A Y i bt R, AT BT
FAR B WIS LM S RGE D  WREON X AR A & #2E Yi BUA (R R EX AR A 35 8 A ) 2 R 2 ma A LA BT 4
X BENRE , AR T BTG TE BUR CWD 7= A St A A: B A K 2 B,

FKERIR AR SRR TR AR A B 8E AR i ZAETERR AL

Effects of forest gap and coarse woody debris on biomass and diversity of

epixylous moss in an alpine forest
WANG qin', Yang wanqin™", WU fuzhong'”, CHANG chenhui', CAO rui', WANG zhuang', TANG guoging',
JIANG yurui'

1 Key Laboratory of Ecological Forestry Engineering, Institute of Ecology & Forestry, Sichuan Agricultural University, Chengdu 6111130, China
2 Collaborative Innovation Center of Ecological Security in Upper Yangize River, Chengdu 611130, China
3 School of Life Sciences, Taizhou University, Taizhou 31800, China

Abstract: Both epixylous moss plant and coarse woody debris (CWD) are two essential components in most primary forest
ecosystems, and their interaction exerts critical roles in carbon and nutrient cycles, soil and water conservation, and
maintain biodiversity. Meanwhile, epixylous moss growing on the woody substrate is very sensitive to substrate quality

change and microclimate as affected by canopy and CWD properties. However, the effects of gap position and CWD on

E&TH . FEEAAREIEETH (No. 31570445) ; R 5 S0 AR5 H (No. 2017YFC0503906)
rfE B #9:2018-07-17; [ % H ki B 25 :2019-00- 00
* MIVEH Corresponding author.E-mail : scyangwq@ 163.com

http ://www.ecologica.cn



2 JAE = 39 %

epixylous moss plant communities in the forest ecosystem remains unknown. The study aimed to understand the effects of
gaps and CWD type and decay class on epixylous moss communities. The biomass, Shannon, Simpson, and Pielou diversity
indices for epixylous moss communities on fallen logs, large dead branches, snags, and stumps in the gap center, gap
edge, and closed canopy were investigated in an alpine Minjiang fir (Abies faxoniana Rehd.) forest ecosystem in the upper
reaches of the Yangtze River. The results showed that the biomass stock of epixylous moss on CWD totaled 141.14 kg/hm’ in
the studied alpine forest, and varied greatly with CWD type, decay class and gap position. The largest and smallest biomass
stocks of epixylous moss were respectively observed on fallen logs (78.80 kg/hm’) and snags (3.11 kg/hm”). Meanwhile,
higher stocks of epixylous moss were found on CWD with decay classes of Ill and IV, and lower stock on CWD with decay
class I. In addition, the highest epixylous moss biomass per unit area on fallen logs, large dead branches, and snags were
observed in the gap edge. The biomass accumulation of epixylous moss on CWD varied greatly with gap position and CWD
type. The diversity of epixylous moss communities was also affected by forest gap position and CWD type. First, the Simpson
index of epixylous moss communities grown on fallen logs, large dead branches, and stumps decreased from the gap center
to closed canopy. Second, the highest and lowest Shannon and Pielou diversity indices for epixylous moss on fallen logs were
observed in the closed canopy and gap edge, respectively. Third, the Shannon, Simpson, and Pielou diversity indices of
epixylous moss communities on large dead branches in the gap center were higher than those on fallen logs. In addition, the
diversity indices of epixylous moss on snags and stumps varied with gap position, and Dicranum and Neckera dominated the
epixylic moss communities. The “edge effect” well explained the higher expixylous moss biomass in the gap edge but gave
no good interpretation of the epixylous moss community diversity. In conclusion, forest regeneration can have strong effects
on the growth and species diversity of epixylous moss communities by affecting CWD type, CWD decay process, and

microclimate.

Key Words: forest gap; coarse woody debris; epixylous moss; biomass; diversity index
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Table 1 The total number of samples of coarse woody debris at the different gap position in this survey

IR Log KAMikE Branch A3 Snag HEME Stump
MBI Gap center 18 16 6 8
WA N% Gap edge 22 13 4 1
ABHIM T Closed canopy 18 13 5 3
FEAR BB Total 58 42 15 12

ARG EF AN AL DL , X TR BB NSO E B IR PR AR S BT AR B 8, W TR EAR
A B A TR R R AR B BR AR, MBI A IR S T B B A g 31 e X 3 B AS 20em x20em B/ M7 ik
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Table 2 Statistics of numbers of epixylous in alpine Minjiang fir forest

J& 4 Genus %L Species J& 4 Genus L Species
HMEJE (Frullani) 1 PLIT#E S (Minum) 2
A EE (Scapania) 1 HR#E )& ( Plagiothecium) 2
Y8 %% )8 ( Entodon) 2 V-8 )8 ( Neckera) 1
&R & ( Hylocomium) 1 145 )& ( Leucodon) 1
% #E)& ( Plagiomnium) 1 B8 ( Barbella) 1
ith B &% )& ( Dicranum) 2 BT &E ( Rhizomnium ) 1
IRBE I Hyprum) I 35 I8  Oncophorus) 1

B 1T BEREIAL vy 1] S 2 4 RN TRDAR T (0 8 AN TRDHLAR it 3 R SIS 0 A [ 8 ffe 25 X R A 5 R4 T
02, T 65 CHUH AL BT, AL HEEN A R RT .
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Table 3 The stock characteristic of epixylous moss on CWD in alpine forest

JEIRE R fEIA PN LT3 ML AR A JEN2
Decay class Log Branch Snag Stump Total
I 0.93 9.01 0.11 10.05
11 12.27 5.76 0.81 18.84
11 33.26 19.04 0.42 0.01 52.73
I\Y 25.29 14.79 0.61 40.69
\ 7.05 7.08 1.16 3.54 18.83
S8t Total 78.80 55.68 3.11 3.55 141.14
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Fig.1 The biomass per unit area (g/m?) of epixylous moss on CWD in different gap positions
GC. W% Gap center; GE:#k%k Gap edge; CC: MR Closed canopy ; ANIFl/ING 3 7m A ) A L FAS [R) PR 7 B ) 22 57 3% (P<0.05)

http ; //www.ecologica.cn



6 S % 39 &

AR O T 2255 N3 I FAA: 55 5 i B A 40 o B A S 80 A 8K > Rt A > A ST AR S AR B, WU 36
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Table 4 F value of two-way AVOVA results for the effect of decay classes and types of coarse woody debris on biomass accumulation of

epixylous moss

df ME Gap center M Gap edge MF Closed canopy
HH Types 2 4.723* 14.981 %" 1.485
J& 45 9% Decay classes 4 1.705 0.458 1.313
FRXJEHAELYE TypesxDecay classes 5 2.371 2.231 0.848

* ,P<0.01; * * [ P<0.01;n=42

®5 IESLARKREMBEERRERAEEHENERREWHML (o/m”)

Table 5 The biomass accumulation of epixylous moss on CWD in the gap positions at alpine forests (g/m”) (mean+SD, n=3)

Sy
fi ﬁiﬁsses I I I v v
IR Log
GC 182.63x107.73a 130.82+127.98a 125.05+108.55a 114.08+0.00a
GE 45.03+45.50a 114.79£89.57a 174.90+94.65a 94.33+60.03a 197.83£25.23a
cC 8.54:+0.00a 144.99+141.10a 119.23+66.50a 145.03£101.51a
KL Branch
GC 29.04+17.88a 281.69+260.06b 16.52+16.16a 33.50+48.31a
GE 439.55+410.33a 251.18+185.36a 325.97+177.84a 263.40£68.45a 168.45+74.74a
cC 82.20+109.44a 13.00+0.00b 241.15+208.42¢ 244.40+324.30c
MisEA Snag
GC 6.18+0.00a 4.60+0.00a 23.19+5.96h 4.02+0.00a
GE 20.63+6.20a 12.18+0.00b 101.18+0.00c
cC 7.6420.00a 23.63+1.59b
HHE Stump
GC 43.30+30.75
GE
cC 61.11+43.93

[E)F7/INE TR R AN R S5 4R 22 57 8.3 (P<0.05)
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3 e
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Table 6 The diversity of epixylous moss on CWD in the gap positions at alpine forests

JE SR Shannon ZFEVEFE %K Simpson fL#E F5 4L Pielou 145] BE 4554
Decay classes Shannon—diversity Simpson-index Pielou-index
IR Log

GC 1.6756 0.7706 0.8058
GE 1.5958 0.7216 0.6931
cC 5.0560 0.7057 2.1085
KA Branch

GC 1.9150 0.8151 0.8317
GE 1.5009 0.7443 0.8377
cC 1.4869 0.6945 0.5984
HiSEA Snag

GC 1.1085 0.5524 0.6887
GE 4.5304 0.8683 2.1786
cC 1.1678 0.6848 0.7256
HRAE Stump

GC 0.7817 0.9031 0.5639
GE 1.6460 0.7730 0.8459
cC 1.0965 0.5989 0.7909
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Fig.2 The percentage of biomass of each epixylous moss on CWD in different gap position
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