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Effect of simulated trampling on the chlorophyll
fluorescence characteristics of Sphagnum magellanicum

FAN Beibei'?, BU Zhaojun'*", LIU Chao'*, HU Xuefeng'**, CHEN Yongda'”

(1. Key Laboratory of Geographical Processes and Ecological Security in Changbai Mountains, Ministry of Education, School of Geographical
Sciences, Northeast Normal University, Changchun 130024, China; 2. State Environmental Protection Key Laboratory of Wetland Ecology

and Vegetation Restoration, Institute for Peat and Mire Rsearch, Northeast Normal University, Changchun 130024, China )

Abstract ; Red and yellow-green Sphagnum magellanicum shoots growing in the open area and forest margin of Yueliang-
wan wetland, respectively, in the Changbai Mountains were chosen as study materials. A portable pulse-amplitude modu-
lation fluorometer was used in this study to measure chlorophyll fluorescent parameters. We analyzed the fluorescent re-
sponses of the two types of S. magellanicum shoots to trampling intensities and trampling rounds by simulating anthropo-

genic trampling indoor. Effective PS Il quantum yield [ Y(II) ] and electron transport rate (ETR) of red S. magellanicum
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decreased with trampling intensity increase, while those of yellow-green type increased with trampling in the second

round of trampling. Y(II) and ETR of red-type S. magellanicum under anthropogenic trampling were significantly lower

than those in control group, while for yellow-green type they under lightly trampling were lower in comparison to those in

control group. Non-regulated energy dissipation [ Y ( NO )] of yellow-green S. magellanicum decreased with

trampling. Our results indicate that Sphagnum can tolerate certain trampling stress, but its growth will be strongly inhibi-

ted by the cumulative effect of the stress. Our study also suggest that yellow-green S. magellanicum in forest margin is

more tolerant to trampling than red-type in the open area. Tourist trampling in wetlands especially the open area should

be reduced or even strictly forbidden in the protection and management of wetlands in the future.

Key words: anthropogenic trampling, bryophyte, chlorophyll fluorescence parameters, wetland, peat
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Table 1 Height of red and yellow-green Sphagnum magellanicum under different trampling intensities
(em)
eSSl X TR F RE R B R
Type Control Lightly trampling Moderately trampling Severely trampling
£1 7Y Red 8.57+0.06Ba 6.37+0.15b 5.47+0.12¢ 4.70+0.17d
LR Yellow-green 8.97+0.15Aa 6.30+0.17b 5.60+0.10¢ 4.90+0.10d

T BUH = P E bR 22 . ANF/NGE PRk 205 [RS8 v 3y Y8 o 8 S () Sk s 5 32 22 ) 26 55 2 3 ( P<0.01) , AR KB FBE IR

A ] B8 s e B AN ) S 28 (o 9 o i 22 ) 25 5 I 35 (P<0.05)

Note: Value=x+s. Different small letters indicate significant differences among different trampling intensities with the same type Sphagnum

magellanicum (P<0.01). Different capital letters indicate significant differences between two types of S. magellanicum with the same trampling

intensities (P<0.05).

o

Yel low—green

Xt B8 7B o B B BE R
Control Lightly Moderately Severely
trampling trampling trampling

Bl 1 =5 RIS I 20 R 2 18 rh 6 18 ik #

Fig. 1

S R B A Ak A BRI A =5, BRI
AL 22 P O B B (P<0.01) (& 3;a), 4k
AU ey Y () 78 5 B B AN B B 5 RIS 28—
WU EEEREE TR YOI ) 23w T HAb AL PR ; e
BERWGCRBEETN YO ) X8 RME(E 3:b) .,
LRV IREE Y (NPQ) AR50 22 8], 55— 48K
PNJC . 25 e Pk, S A0 U I O i R G R B
KB AR B W 2% & T X8 (P<0.01)
(Kl 3:c), BEAIJEIREE Y(NPQ) — =5 IKEH
FLLRIARARL, (E 2 50 50 ok 5 A 2, I e 395 o B
HERATW /N (P 3.d) , 20 R0 Lk R e #E AR —
B Y(NO) BRI A & T X BRI 35 56 = fenT,

Red and yellow-green Sphagnum magellanicum after three times of trampling

ARNES OB PWTE =R = it R i
XTHREH | 5o0f B 22 RV 1 35 (P<0.01) (] 3:e, 1),
A3 WX BRIK 95.2% 92.6% 93.1% .,
2.4 BRESEMBX AR & EE ETR 1 NPQ M5
LRI IR B 1 ETR 75— %6 BRI b | 4% 4k 2 (7]
25 S VEAR R s 0 B I B i 5 R B R R/
B OE BRI T B ETR 5 X R 2% Rk B E (P<
0.01) , 733 Fy %t HE A 84.8% 71.7% ; 55 =HE It Bk
M) ETR BEMLT XL (P<0.01) (K 4:a) , 5053
X RS 70.5% . 79.2% . 76. 1%, & 4% B8 i &%
ETR FEBRES R — 50 Uk, BREE 4L 2 /NF X B8 28 — 48
YRR R K T IR A (P<0.01) 558 =58, Bk
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difference among different trampling intensities with the same type Sphagnum magellanicum of the same rounds (P<0.05).

Different capital letters indicate significant difference among different trampling rounds with the same type of

Sphagnum magellanicum with the same intensities (P<0.05). The same below.

Bl 2 BREEXTLLR A i Je ik EE F R E /F S
Fig. 2 Effects of trampling on F; and F /F  in red and yellow-green Sphagnum magellanicum
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Effects of trampling on Y(II), Y(NPQ) and Y(NO) in red and yellow-green Sphagnum magellanicum
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