224 Chinese Journal of Ecology  2019,38(7) :2000—-2006 DOI; 10.13292/j.1000-4890.201907.001

i< B 1L X 8L 2 i 48 4 25 H Pk & 206

j,]J ,:3‘?_1,2,3,4 #ﬁ%%‘l,zj,ét l\ jEﬂl,Z,}A* Eﬂ‘lr_t\1234* j_IJ %\1,2,3 )% )CLI,Z,B ]3/%]271‘(\*1-
(CARFERFREAFFIRREBEFTHN, A& 130024; KO L EI RS ESZARTHRELEZIRE, ¥4
130024; "E RHRBHRY B ASSHMB I ETLEHT, K& 130024; ‘KO LERASTBERBE TN EHREETSERE,
¥ & 130024)

W E RRXHEZEZMHMRE ALRTENASLEERMEA, HEKELRKHERK
WE MBI RK I N EH, R AR CKRE ANEAREKRABREG LS S NHR, &L
SR HACH T IR & BAGAHH IR K 8 E IR L SEIL A 3 A AP B AL IR B R
EEMBEEENFR AT TEHRELEHR, EREA . ME KR, RXE M
HZEHABEEEAEALL: 10(RE: BHERL) WAHT, €2 EMBAHE TN
KT AR A A APIEIR(5~30 em) BT, R ERE N EARZ I I m, HAREK
HLOHEARRK MK ETE BRI KM RS L BERENRRBEAK, ELHR
NER,TRERZESREHEE,

KA RRMKE KRR, H M

A short-term experiment on vegetation restoration in Baijianghe peatland of Changbai
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Abstract; Peatlands are one of the major carbon sinks in global terrestrial ecosystems, where
Sphagnum is the most important contributor to carbon sequestration, but are faced with degrada-
tion over large parts of the world. In this study, an experimental restoration was performed in a
drained and degraded part of Baijianghe peatland, Changbai Mountains, which had seen a recent
dramatic loss of Sphagnum with the cover of Potentilla fruticosa reaching almost 100%. Experi-
mental treatments included rewetting by ditch blocking (three water table depths), dwarf shrub
removal (0, 50% or 90% removed) and Sphagnum propagule spreading ( three densities). The
results showed that Sphagnum cover increased with increasing water table. When transplantation
density (ratio of surface collected to surface restored) was no more than 1 : 10, the cover of
Sphagnum increased with transplantation density. Only at a high water table (5-30 cm) , a high
dwarf shrub cover led to an increase in Sphagnum cover. Results from this short-term study sug-
gests that the restoration efficiency of drained peatlands will be enhanced when sufficient amounts
of Sphagnum propagule are transplanted and appropriate removal of dwarf shrubs are performed
on the basis of raising water level.

Key words: peatland restoration; water table depth; shade; propagule transplantation.
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Ve M AN 5 42K i s T AR 3% , ZAif i TR i
600 Gt A, 24 7 4= BR fili Ho o 2 B 1 — 4y 2 —
(Clymo, 1984 ; Yu et al., 2010) , SK1fi, S A7 LAl
N6 345 22 77 T P 3R O T e e b 7K SCRIA B
AL, FRHAS R R AL TRk, LIk
I HBAE R T R S, KR TR R D T
Ye e MR 7K IEHD 45, Al Ko pRll HEZK B2 BEAR T K
A7, 3 e A b D RE AR A (220542 ,2013) . A 20 1
40 90 AR LK, U A MK B2 T A 8 ok B A7 4k 25 0A
Al 2 NG TR s bk &2 it 5T, B A I PR
TR T BRI 1L S 9 A i 118 e e bk 52 A5 0y
(J&##E, 2001 ; Andersen et al.,2017; Chimner et al.
2017) .

MRTIEFE R, WAL SE S DA — 2200
FUBRRYN =2 LIP3 3R | B0 T ok AT e Ak
IKSCRI , F A T IR AN K SCYR A, HL78 ()i e b
TEYIERE A A TR, AE 3K F R B K SCR 95 175 5 1 1
e B ARIK T, T BEARAC I (B A BE LAk, L A 1 &8
ML SEAEIITE 30 45T AR 19 52 191 ( Andersen et
al., 2017) . {EF# L, Malson % (2008 ) F FH & 9% iy
F-BOR K I U8 b, 24 4R J5 AR H AT 4 Pk i 9%
18 (PR B R, B msys), e dm T
LBRHE)ZE BEWE RBVRIES B S LT
T B R R 5 1 A TR A HbAIK A T A | B
5T BIAYRC S (Malson et al.,2007,2010) , fEfE
[, 2= BT 122 A B A Je iR &% ( Sphagnum ) 78
ML, FE IR MK | $E 2 7= A T IR e AR
(Gaudig et al., 2014) , TEAIER, Je s 5 MabIFx
0 i A AR AR ) R BT TR BB T
JRARFE B, A SR 2 A b MR U TR HE ( Lavoie et al.
2003, 2005) . PRI, TRt Pk 52 o 28 R A A A
Yo TENRHARE TAED 4w T AT
18 ( Cooper et al.,2000) , A&, 7ER LY %
Horb HERFEY RS R Ty E L PR e AT LA
Yikh = 5 B K BE 9% 7E 45 M 09 £ BE M (Longton,
1984) , [A]I, XI5 @A ) 53 i 9248, AT LU T8 s
HiL BRI T E (Vitt, 2000 ; Graf et al. ,2010) , I#4h,
FEERE ) I TC IR B RE ) = AR e e Mk A T A
REVEI R BB LA (Li et al.,1994) , T 1 & EAH
Yrrp PR sEA R R SE G ) TR IR I h R I R AT,
RIS 2 B AR R AAB DL T, Ve A AR SR A ¢
T B 78 55 B (Vitt, 1990 ; Graf et al. ,2010) .

IINEE 25 T8 o o B AR A S S A 1Y) i

RO R IR T B, K AR 22 1 77 BL e o
FER A H , B 2 A KRR & SR TR 3R
T8I (Graf et al.,2008) . JREIZTT kG 2R AL
B, SEBRACRA R H R B8 AT AR ME 4545 %8 ( Roche-
fort et al., 2016) . FATAI I Fh K SCHRIZ FJE I
BEEHIR A S & 1 T BOR AT Je s MK 52, %07
BETEHAR EAIUIA SR a8 Bk RES
FOAE KRR B BHEAR Y DR AP SOK SCIR BT IR

H T8 A AR 5 5 2 1) B RS AR R S e o i X
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BEETHR I TR R . BR T R&ETT
LRI R, FEARLIN 7Y 1) Jic B8 28 88 2% 532 Wi i 52 4R
By % K & ( Rochefort et al., 2003; Poulin et al.,
2011) o FEVKSE 525 v, e o B 1Y) i B G BEE F5
L 280 R B8 e T 2 v, (EL 332 BIK A 2 A R &R
A9 24 ( Rochefort et al. , 2003 ; Graf et al. ,2008) ,

TEVR % B BHHAR RO, PRI HE FE B
AR A 1 G, 3B 3 A it A ( Rochefort et al. ,
2003 ; Rochefort et al., 2016 ) . Jc 1T B 4 4 K& #F
( Polytrichum ) Y£ A Je B Wy i, 0] DUSR 155 U8 i B 1)
EAE ( Groeneveld et al., 2007) . MAb, #244L 50 FH &
FUAREE, LTI A 1 E sEY) R ] T AR ] ik
P 35 FE (Graf et al.,2010) , 38 BF 7T Ay e ¢ 8
BRAACE T IS Y R BE 2% 7F (Rochefort et al.
2016) . #RIM, TEALRR AR Ak e e b, A 538 &
B, B BRIEAT — LE GRS YA e R T, 25 B
P AN A2E 07 38 [ P45 194 A8 ) 01 75 %) 5 # ( Sundberg,
2012 ; Hedberg et al. , 2014 ) , KM FE JE o MoK 42 2
it S A FHRR

TR SCIRLE X T U6 o b 110 B B 2 AN S T Y
N TTAZ R HEAK V8] 2 52 i 1 7 b 7K SCHY B 2R 3R
FHIZHEAC A A5 6 2 b K 457 B, el AR 1 e e
Hb B9 A1 9 K4 B ( Cooper et al., 1998 ; Austin et al. ,
2016) , 41T BEAT e ¢ b 5 5 78 52 A8 4 14 IR g
TR K AR 2K (Turetsky et al., 2011) . S T #f
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1.1 WFoEHREA

WFFE A L DX V0] 36 7 Ml (42°09758” N,
126°44'10" E) , 3@ T AR H LT =% Mol R
PV MR &, izl e b T 1987 4Rl 5] T HEK
MG, FHZ T R EHEK A, B, P9 K A7 3
RKZH 20~30 em, 7K 3CHAN A 28 1 5 SO B i
B, R LA A P8 2% 8% ( Sphagnum magellanicum ) F1
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Peieds  Has B EEIT 100% , 1M A 1Y 45 2 e ok
TEHEAK XS HA 5041
1.2 FEMIE

2017 4E 7 A AEUR st o, e BOEAR F 19 | LA
G Mg T BE T 100% H A AR 2 1 DX 88k 1
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Fig.1 Daily average water table depth change in different

water table depth zones
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Table 1 One-way ANOVA for effects of ditch blocking on
water table depth

A F P

7 12.141 <0.001*

8 40.156 <0.001*
29.251 <0.001*

* P<0.05,
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LRIRAC, T 9 H e e Bk K AR R B RARKT, 7F
WIS P, 7 H RIR AR A7 SRR DX S 35 7K A HER 4050
7 2.82.9.88 F111.49 cm,

2.2 IROIERTE S /NGEA Z B 2 A R 5

T5 2253 Wi & B, KA $ T IR e 3 5 )
(P>0.05,3% 2) , Mi/INEAR LBREFHSR B E T =
(12,3 2,P<0.05) , i AR B2 (8] 7 475 22 35 3]
1°C A7 KO- TFHRVINEAR LBRXNEE A B3
s (H R ELAR B RN BB AT 38 BOVE FH U E
(P<0.05,38 2) o KA $2& A/ INE R 2 0 R B2 52
M) ) A B AR IR AE 28 SO BE AE vh WROK AL R T
DR/ INIE A 25 B3 T FAATR: , TR K 2 B R 45 F T TR /N
EN RN
2.3 IKRDEHRETE X IR o 85 2 AR 1 52 )

T TR K AR ST | Ve 6 2 A o B2 4
N 5.64% 10.64% F1 14.59% (&l 3) , /K o7 $2 T+ %f
Yo s e M AR 0 2 AR HEVE FH (P<0.05, 3% 3) &
IR IR R R BT , U ok B E A 5 B B R GA B T
9% LA,
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Table 2 Two-way ANOVA for effects of rewetting and
dwarf shrub removal on temperature and humidity
S PRI AR F P
IKAFIEZR(WTD) TREE(T) 0.708 0.493
B (H) 5.378 0.005* *
/NEEARZEE (DSC) MRBE(T) 3.334 0.036"
MR (H) 11.549 <0.001 " * *
INEEARTE BEOKNMITE  IREE(T) 0.297 0.880
(WTDxDSC) MR (H) 8.447 <0.001 " * *
* P<0.05, ** P<0.01, *** P<0.001,
21
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Table 3  Three-way ANOVA for effects of rewetting,
dwarf shrub removal and Sphagnum transplantation on
Sphagnum establishment cover

H% Df (%) F P
IKATHR (WTD) 4 40301 13.507  0.017*
/NEEATEE(DSC) 66 51971 0.580  0.601
A% (TD) - - 48.420  0.002*
IX 4 ( Block) 4 40301 2.037  0.281
IR X 2 (WTDXBlock ) 66 51.971 0.775  0.545
INEEAEBEXRSHIB E (DSCXTD) - - 0492 0.741
INHER 35 BE K7 R (DSCXWTD) 66 51.971 7466 <0.001 *
T 2% K AR (TDXWTD) - - 8.056  <0.001*
INHEAR 35 B x B 2 B xOK (LR - - 2924 0.011*

(DSCXTDXWTD)
* P<0.05, RETC P (RE),

M 9.89% .10.08% F1 10.90% (&l 3) , /INFEA 2= %
X e R AR TG S (P>0.05, % 3) .
2.5 EHHIRBOA G XU e B R A T

TE 3 PVE B IR T A 25 B, Ue o B o A1 5 B )
WK 16.62% 8.74% 1 5.51% (18 3) , 4t o EHE K%
HE % J3E S 255 1 KU o o L 55 B (P <0.05, 3K 3) 6
FEAEZEEE N 1 ¢ 40 HEINE 1 = 20 B, Je i &% 35 % TG
BERM(P>0.05) (A YA % EHME 1 : 10
IF, PR BEE A B EERE 1 2 20 BB R T3 1 4%,
2.6 sCHAEH

KA B 5 /N HE A 385 J3E X6 Y8 o 8 S A o P S PR
ZHAEH (P<0.001,3% 3,8 4) . FERKAIIRT,
/INE R 55 1 186 K AR E T I E RE A (P<0.05) ; 7E
H TRAKOEHEER T, /INEE A 55 B8 1 A8 Ak 0 e e 2 26 P
BIIC 5, KA IR 5 R A 2 P8 e e o 5
BRZHAE(P<0.001, 3 3) , B HE % 5 XoF I8 o 4% 55
5 (1) 2 S MR B KA IR THTS R (B 4)
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Fig.2 Effects of rewetting and dwarf shrub removal on temperature and humidity
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Fig.3 Effects of rewetting, dwarf shrub removal and propagule transplantation on the Sphagnum cover
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Fig.4 Significant interactive effect of rewetting and dwarf shrub removal and Sphagnum transplanting on Sphagnum estab-

lishment cover
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