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Morphological responses of three Sphagnum species to drought and interspecific interac-
tion. GE Jia-li', BU Zhao-jun'**, ZHENG Xing-xing'>, MA Jin-ze', CUI Wei-lin', GU Xiao-
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Abstract; Sphagnum is a dominant genus in peatlands, and can differentiate into hummock spe-
cies and hollow species, both of which often face the threat of drought. However, how they re-
sponse to drought and interspecific interaction in morphological traits is rarely known. Under sim-
ulated wet and dry conditions, we established an experiment by setting different communities with
Sphagna, two hummock species Sphagnum palustre and S. capillifolium and one hollow species
S. fallax, to analyze the effects of drought and interspecific interaction on biomass production,
height increment, side-shoot production and leaf hyaline cell volume percentage ( HCP) of Sph-
agna. The results showed that drought caused decreases in biomass production, height increment
and side-shoot production in all three species, and increased HCP of S. palustre and S. capillifo-
lium. In addition, neighborhood significantly inhibited biomass production and side-shoot produc-
tion of S. palustre, and reduced HCP of S. capillifolium. Interaction between drought and neigh-
borhood was found in HCP in all the three species. Our study suggests that the three Sphagnum
species can adapt to drought and interspecific interaction through morphological adjustment, and
the capacity of drought-tolerance of hummock species should attribute to the increase of water-
holding ability by increasing HCP.
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FEEAE ) K AR 1 Bl A BRI R A 2R
B, RIHECA BB, Bz i 4140, it LA Ik
W Gz K o3 B RE AT B, 32 A AR AP ERER
B BOK 4 (22 B3R5, 2000 ; Glime ,2007 ) . 2
BB ( Sphagnum ) VERRFIRIY 7 SEAEY) , & e o< b
A, HA AR 2 B8 2= T R4 BRI
JCHZ WX ( Rydin & Jeglum,2006) , it ¥
IEELETE AS G5 40 b 3R I XF 7K 43 Bk = (9 AE FLAE 1
£, WMARB T SRR B 2 A A — T A A
e TREAME ZWRIKY, 75— I IR RS
A2 ek RE Sy, BN E AR Je R EEnT
HAEAE I W R SE T 240 i B 7K 4 A, T 6 K 7K 4
( Andrus, 1986 ; Glime ,2007 ) ,

R AR T 8 2 3, v I A K 7 2% A 1Y) 22 S, e o
CIE SR wsr T N o TR = el i 2 I N IR Y i)
Prxd 5 3E BT AFE2E 5 . B RNER 1 ad g K
HRRAHAE K 53 LASL b T LI G 38 i e 2 B 19 7
2, BRAMAZE KR, PR U BN, s F K
BB 71 (Pedersen et al. ,2001), Frla)Fp A A KK 578
FE )R] REAARAF T 5 6, A1 b 308 3 A ) 4R TR 19 = 240
ARSI Y RE 18K (Rydin & Jeglum ,2006) 45 5
ZHHOBK AR R K o SR T 5 . A S
FH, B Fr Mook 5 00 38 I BB ) B8 R S AR 2
( Hayward & Clymo, 1982; Titus & Wagner, 1984;
Luken,1985 ; Rydin, 1985 ; Wallén et al. ,1988) , #XTi,
Y&4 N 1k 2 FEUe R i 1T AR PR AR B2 7K 48 i R/
ey )37 S L 2 AR R A AR IR

ARSCHEIR 3 FhJEHCEE (FL 45 2 BheE iR 1 A
Fr 1) 1 g 52 30 61 ), WF 5808 2 5 2 75 BE 6 3l 4o
TE A RAE 1742 AR 3 137 1 518638, 4 40 AH ELAE FH )
Ve EIE A AT A, T S AE YA BEAE T Z
2 SAAAESCHAE ] . DA TRASGOR IS I SR PR
AT 118 A 20 Ry AL B HE A

1 #MR5EH*

L1 kR

SRR RLR A K I YR UE S HE (42°137 N,
126°31' E) . iZHbJE T Hilai S X A R K &
757 ~ 930 mm, 1.7 AF¥TR 0510 -15.7 C|
22.5 °C, Wbt Z e, DLV A 68 N AL Fh R
P EE ( Sphagnum palustre) JRM e EE (S, capilli-
Sfolium) FPLYE IR & (S, magellanicum ) FW e %
#E(S. fallax) %5 (Bu et al. ,2011)

2009 4 10 F 47, M\ ST [y B e B AR B 35 i A
Fefp U i Jmtlle e | B a) gk e s B4 Sy
SEHSMARE, K 3 FREEERE S A TG A 9 em, EE
BARPEE SRATE(RE2 FIURAREELL 1 - 1 HLBIRA)2
ANZEHL DL SR 8 B CE T8 B B AR T SRR (Y
6.3 em, 5 16 em) , JFFEH A EARICH , RI7EE:
T e ACBERE B P B8 10 BRIC 9 em  ZEMHDH G4
1A, J BRI 5 LAAR K A AR 2 AR, DABORE At 00 s 5
SRS AE R R R B S A A e AR R
(Bu et al. ,2011)

1.2 SEERTT

S MR, BEE X — R, R T
PEARRIEAHEAER) 2 A~ E, B E R85
M2 KOF (RIS ) A 3 7K (LK Y8 5 #E N
], BFRREREVE LA e & by SIS A (1 1R A 3R LA
WA s SRR S /E) , BB 5 IRER,
L3t 60 PRIZHAE S

SIS R )RR NI E E HPG400HX A TS 46
PG T TR 25 S G R Ve e b 7 A= B2
I, BRI 27 °C/20 °C ,#HR G R 16 h/8 h,
S BEGR FE AR AK, 7200 1x/0 Ix, AHRTEEE 40% . K055
{3k AR s K A R AN KO e, Wi AT
BT BRI K A5 512 6 FO em, %2 d
[ BEAREE SIS 4 mL 284K, LAB (ki BE T4 I
TE IS} 1) SRR FR 2R AR K, AR P R KA
UEAh, 43 8 X AR AR A I 6 mIL Rudolph 75 77
(Rudolph et al. ,1998) ‘&R EE 4 A HHT—IX,
1.3 etk &

SRR A Y AR T R A AR 7 HCP
PO PR e 3 Fiie sk & T S AR Ak, FESE SR 11
JEJG AR S AR IE ARG I 45 AR AC SR R 10
BRAMAR I = B TS A, S PR S 9 em
R EN R B SR AR ICAR MRS B | LLERAE
A A = i, 22 5B A e s AR A T R A
LR IORA SRR LA 8 em S5, B8 E)EE Y
PL70 CHET 24 h, IfR HARE 1A A W e
( Lindholm , 1983 ; %5 2012)

A, WEERR e e AT I 3 SCARARIE YA
A PEBCERRABLA T 0.5 em AR AA M- 28 0 042
PetaJEm IR, AR T ROK 400 £ (R U8R EE) |
1000 £ (AR B I Je e B ) ISR, FT1HR 50 A
F o i Adobe Photoshop %4, T840 A H 7K 41 it
TR LB, IRt R K AR R H 43 L (HCP)
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1.4 Hdnkba

B AL FE R FH SPSS 13.0 528, i W& Iy
Z43HT (two-way ANOVA) MG T+ 5 ABIAXT 3 Fb
P BETE SRR (AR AT R A A 7=
HCP) B2 , 28 Tukey f 5dE 1T 2 8 LR, 70 B
AR PRI I SRR 22 5 1 i e B
N J7 225787 (one-way ANOVA) 43551l 53 A {3 1 -1
B2 MR, AN TR AR AR X HE W TE 25 REAIE 1) 52

BEMAEEE N a=0.05,
2 BER545

2.1 TR AEE LB
TR 3 Rl R B EY A (B P<

x1 TERBEMERAI 3 TR R EEEKIFER

0.001) FHEK (¥ P<0.001) A A= (KPR~
#EP<0.05, R MR B EE P<0. 01, Bk Y8 1% 6F P<
0.001) Bk (£ 1, K 1), H T & B & i 50%
PLL,

BT 54 2 A8 Fe U8 AR BF | QU8 Ak 85 1
K40 AR B 43 b (HCP) B2 TR (2 P<
0.001), HIie T2 5%, JeM-Je s & 1Y) HCP 4K
FRICHR&E 5 5 B0 AH 2, B 8] Fl ik -8 ¢ & ) HCP
X AP TE A Sk o 7 T AR TR AR E R, kU
IR HCP HIR TRV cEE  HAE T 5 554 T ik Fh
TREIARMB(ERL K1),

AP E v E sk i)

Table 1 Two-way ANOVA for effects of drought and neighbor on performance of three Sphagnum species

FUES Eiztay T5 N T 5 4Bk
F P F P F p
KUe et ARt/ Nachan 178.321 <0.001 * 17.208 <0.001 * 10.678 <0.001 *
e 115.078 <0.001* 5.152 0.014* 0. 140 0.870
s A 7= 5.026 0.034* 5.383 0.012* 0.565 0.576
IR A MR 4 63.721 <0.001* 1.496 0.244 5.887 0.008 *
e e i GAEL7/h %A 44.694 <0.001* 0.634 0.539 0.213 0.810
[=3:8S 106.230 <0.001 * 2.969 0.070 3.512 0.046 *
sz A = 10.025 0.004 * 0.205 0.816 0.205 0.816
IR A MR BUE 4t 40.250 <0.001 * 24.318 <0.001 * 9.791 0.001*
W5k Y6 i g Ay A 79.930 <0.001 * 0.412 0.667 1.817 0.184
=38 52.401 <0.001 * 0.795 0.463 0.055 0.946
sz A = 42.702 <0.001* 0.673 0.519 2.747 0.084
IR A MR 4 L 1.216 0.281 0.285 0.754 7.680 0.003*
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Fig.1 Main effect of drought on biomass production, height increment, side-shoot production and leaf hyaline cell volume

percentage ( HCP) of three Sphagnum species
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Fig.2 Main effects of neighbors on biomass production, height increment, side-shoot production and leaf hyaline cell vol-

ume percentage (HCP) of three Sphagnum species
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Fig.3 Significant interactions between drought and neighbor in biomass production, height increment and leaf hyaline cell

volume percentage ( HCP) of three Sphagnum species
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MBI ARAE T, RUe e i 5 W g e e 412 1 2 i ) A
BEP) G SR TR AT, 8 XA e (1)
EIG KT BAER (K 3) o BRI e EE7E T 5554
R S T KRR ALY HCP BN (& 3) | IEAEIR
T2 E T AR JR AR BE ) HCP FRAIG, (HAE T2 404
AR AR P2 e R B 1Y HCP KA 3 AR Ak (A
3) o FIRT AR AR X SRR k8 B #E 11 HCP
P E AR ARAE UK RE R AR AR, W e i
HER) HCP 3R (1 3)

3 i i

3.1 TREEKREILSHFIERCER

TGP 23 55 B EEAE D) HOC AR, BEARH
Hp i ) R (Wagner & Titus, 1984 ; Jauhiainen &
Silvola,1999) , FEAMW S H, TR AL H T 3 Fp
PRI B 14 A e A 7 | ] P AR AR L v R R e 2
72 JE W s AT IH P T A R R, —
PR, — BRI AR 14 1 B BCHL AR A P 2
SR IR T A H 2k 7K ( Rydin, 1993 ), PRt FRARG 25 138 A
I IR R A ROEAR . A AL 7
R 38 T b e 5 8 982D JK 73 UK (Pedersen et al.
2001) o SR, A= 9y 6 e 7 1) 00 5585 4 X I ASE A4 7
AR TR 7 A BELR: | S 1752 e R A0 0 T 5 )3 7 2

HCP J We)e 7 B4 Y 15 7K BE T 19 /N | AR LG H:
fPIRE S B | S - Je ¢ BE A B 1) HCP, Sz ke
HhHAE Ry 8 o b 1 5 ORHF K BE T . HCP 19728 A ik
AL RAEAEY S T R0 ARG W, Sedr & ek
Ve st JRMJe o & 114 I HCP > mw fy T+ 5 38
5 Z AL, Li A5 (1992) fRiE S+ R 5w 18 /o
WA AL IR IR EE (S, magellanicum ) FE 35 Rl BE 8
IREE(S. papillosum) ) HCP, ASSZIG A & 21 B - e
BE#E HCP Xof 1 5 JBME At o 107, 2 B2 ) ol e =
E Ao 8 R A A L R/ A T R RE T X — )
RETA A 2 IR i 2 18 32 1 S Ml 43 3 0 2R
3.2 SRR R s EARE

JRAE 2 GE Fe A SV b 385 3 HCP g i i
TR ELAR A Y B T e O AR AR AR 5 2
TEMIE 250 T, W Jfe o 8 AR 1 9 i 98 o 2 1Y
HCP  {E0 R A BE W JC 52 il 5 78 T 460 T, 4042
PERPEHEER) HCP BISEIN, TXIM- P 5B (1 HCP
FFICH] A, LA R — 5 S W A 4T A
REMGEA7E 2 Fp & I AP AE HCP Jy 1% 7K 43728 Ak 1) i
I, 73— J5 TR W, 2 &% B Ao 7K 4328 £ i o 17 7

AFAEZE S o AN, 7 UG S B Rk - g i B 1y
QR &R A B R H AR 19 HCP 3, &
W % 3 RS A B v HCP R i B SBAA ) 7K 435 4
FE HCP J5' 1 2 Fi i Fr b 22 30 A% 22 5 DA B KU e
G - Jfe e 98 IR AR BLPE i 75 TR AT 9 07 e 8 75
HAHLHL,
3.3 RmEHEA A TSR

K SR BOK 53R T A 2, B SEAH Y A K
ZISIRITAIEEZS: - R = B & S L o WS F (B 28
HERYIN BRI . 72 40 45 2Bk
PR A9 50 00 XS BUR I K ( Dai et .
2004) B H AT 5% A 51 o A0 2
- F#a# (Solomon , 2007 ) , 3X 15 X I 2% A A
Yyl e 1) A= A7 A8 SRR . ASBIETE R I, 3 A ok
B RE S TR AT 5 8 A TS e 7 L 455 R AT A
YA e AR A 7 X TE | AR AR B o
Gy EEE PR /INMEIK B R BN, AR T
YL, 2 FhaE R h T 5 RE 98 T
HCP, $& =i A 7K BE T, SO i 2 A~ B ]
AEAE AR R (T 25 T S8 P AE T PR P AR ] e 5
G, TEART B S ey 75 58, Rl
P EE AT BE T R, R AT B8 MU U8 i R s ) | 52
Wi e A 3 A= 25 FR GE R ik RN RE

Bt AR R AL E R A2 5 5135 F e 2
WA B T B 4 W AR A6 AR T AR L AR B,

% 3k
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