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Influence of Trampling Stress on Chlorophyll Fluorescence Characteristics
in Four Species of Landscape Ground Covers

CHANG Le', XIA Yi-ping"", LOU Jian-hua®, and CHEN Jing-jue'

('Department of Horticulture, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310029, China;
“Hangzhou Botanical Garden, Hangzhou 310013, China)

Abstract: Sedum lineare, Ophiopogon japonicus var. nana, Trachelospermum jasminoides and
Euonymus fortunei var. radicans were used to investigate the plant growth and chlorophyll fluorescence
characteristics under trampling stress. The results showed that except for Sedum lineare, all the species
behavioured well after trampling and in the next year. Under trampling stress, the color of minimal
fluorescence (F,) image got darker, and indicated a decline of chlorophyll content. The value of F,/F,, was
lower than that of untrampled ones. For Trachelospermum jasminoides and Euonymus fortunei var.
radicans, Qp and ETR were higher than untrampled ones, and NPQ was lower than them. While Sedum
lineare and Ophiopogon japonicus var. nana showed different trend. Combined with the indicators,
Trachelospermum jasminoides and Euonymus fortunei var. radicans which belonged to lines exhibited
better trampling resistance than tufts like Sedum lineare and Ophiopogon japonicus var. nana. The

chlorophyll fluorescence characteristics can be used in the assessing of trampling resistance.
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P AR T i e S AR ) IR 9 — B DA 2 3 v AR AR B 4308 J B PP 246 (Leonard et al., 1985;
Sun & Liddle, 1993; Ayuk &5, 2006; WK 55, 2008), XTI~ [ ALY ()T B ESAE D . B2
% (2008) DARGRE. AWs. N . MR RS R LA HR GRS LR T IR R R
SACH T L ZEAT 3 PP A B R (I B . AEE O ATESAR AL, e BT S SRR SR T
VYT 4 Tl el b R g A A 20 G RS PO 20 i () 40345 S W ST 0, AR ST VPN M AR 0 i 58 s 12 () 4 b % g
e, T A 2 PR A A v T B S M AR A R S 3 T A B RS AR

QY ViR SRS DARES

RIS T 2008 4F 4 J] 42 2009 4F 10 HAEAUMED E AT« 506 0k 5 (Sedum lineare, 2442
DAL & PR A | B FE 4 (Ophiopogon japonicus var. nana, % B4R EIA) | 4541 (Trachelospermum
jasminoides, FEEASRBEAD . AINHHITHE (Euonymus fortunei var. radicans, 4 EMEEAR).
W3 AR ARE T 2008 4 4 3 H g b [ b o (78] b 32 438 25 ) -l HEZK R P ¥y ke, +3%8 pH 5.0 ~ 6.5,
HAP S5 3.6 'C, fern 28.7 C, 3K 1 400.7 mm, AHXNE 82%. REFiHh b fEd)
BB AL BRI, SEAT 4.0 m x 1.0 m [FIEML, #RATHE 15 cm x 15 cm, HRUEHE. % 2008 4 10
kB8 AOR RAF I AR BRI AL B . 50 N A TS (65 kg), FIERCPRREE, M5y, K
BHIR], REJEEEE 2 O, FRHEAT 8 I, BEUCHFRAE 5. 2009 4F 10 ARSI DL

I3 T BRI 45 RS 2 RN 6 T BEHLIORE, ZEWI L2 AN S5 2 E DB 211 °F 5 S50 & A T
Mg ~FEIRR AT 4 A0 BEARFr e, eOK 2 BoR MR i m ik S I ZI P, 3 ISR . SRR
i3 IMAGING-PAM 4% 5 WAL (FEE Walz 28] W€ 4% 2296 S 40, i &5 & MY 20 min,
TN AT E, A FENE 2 ~ 4 AN, B EIGE 12 AN e SRR BRI AS 566 AN
KT 0.1 pmol - m™- s, HURIBKAGERE K 3 000 pmol - m™- s WESHALHH: PSR VIDGRERE
B (FyFo) SRR FREL (gp) ARG AR R (NPQ) RIDLE HL LA (ETR)

(BRgEW] 4%, 2006).
Hdl K H SPSS. DPS i AFHEAT4E it 40 HT

2 HiIR 50

21 BREEXMHEMREKAIRNE
F1OGWENBEE 2 ANKE LR

Table 1 Comparison of plant height of the ground covers in 2 weeks after trampling /em
A4 %HH AN DT T
b5 L ST bk _
. Ophiopogon japonicus var.  Trachelospermum Euonymus fortunei var.
Treatment Sedum lineare L R
nana jasminoides radicans
AEL# Non-trampling 6.0=0.0a 63+03a 13.7+07a 183+03a
B ¥ Trampling 43+£03b 63+03a 11.7+0.7 a 16.0£0.0b

e AFAEHRIAF R R Bl 2257 B (P <0.05),
Note: Different letters within each variable indicate significantly different (P <0.05) .

MR TR UEN, B, 4 Pt pcE s B f R, B 2 M, S0, ARy
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JRERIRR F 20 A B BE T 14.6%A0 12.6%, DILRATHEAEREE, R R EKRIE; B AE
VRO, BRESE G AR TR RO, MR R RE 28.3%, MELMRAL, HAET-F g, MUK
PRk, O 2 FIPICArHE . SRR, BANVNHERIT BRI, 55 AR BRI (10 TR 2E K
2 RERARKENE, HEREEGORINALEAA K.

22 BEMWMMHEREERE (F) MR

Fos& PSIL MW HLNSE TN 196/, S e st & VIR (GRS, 1999). itags
SOCHURG R WD N EFLL, FEWE N 2 R AR (R W] 45, 200600 AR RS bk
T DN B R A BRI 0, U 2] 80 (B 1), i AR s il FH 551 S 3 9 e
IR IRERS L t, JCHZENT R 2 LA, SIH20 S RO W R G S et
PROT T I R BRI S B R UESE T BRBES A 2R 3 5 A S8 SR A AR
B IR O IR, 5 R BRI I 225 A K

1 BREMMREIMMGEOMHEREERE (F) Bk (BREE2ED
A BFE B, BEEEAS C40A: D /NHERDTRE. A RERES: AL BB
Fig. 1 Image of minimal fluorescence (F,) of visible injury due to trampling (2 weeks after trampling)

A. Sedum lineare; B. Ophiopogon japonicus var. nana; C. Trachelospermum jasminoides; D. Euonymus fortunei var. radicans.
Left: Non-trampling; Right: Trampling.

2.3 BB PSIIRAIA BRI E (FJ/Fn) KIS

WA T CE N Z BIBINET, Fo/Fo AT S BE P52 B ROCIIHIE S0 (5RSEA, 1999; 5KHeS:
&, 20050, W 2 s, 4 PHUBEREDI) Fo/Fn fEBEE ST 2 J8 SR BB 0T IR 22 e AN 23 (HA Rk
B 6 Ji, 4 P REYIR) Fo/Fy SRR T AR BRES I, JLrb, 284 RN 4 5 1 40 i) bE k) R
20.0%H1 19.0%, HSEREEE 2 FMZERARE: M EFRELN Fo/Fn W20 Ho K 27.8%F1
22.2%. Ut WIS I 2 A0 A/ N R D5 T (1) D16 G FL AR 3 W MEAT) R FF A A R R 7K o
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0.8 1.
0.7 +
0.6
0.5
0.4
03 r
02 +
0.1 |

FJF

ffh F B BFER Ophiopogon 81 Trachelospermum /INHARFSHE Euonymus

Sedum lineare Japonicus var. nana Jasminoides Jortunei var. radicans

B2 BREA R PSIRAIARERNE (F/F) BRE
Fig. 2 Effects of trampling on the maximum photochemical efficiency of PSII ( F\/F,)
24 BEREMAUFERRE (gp) FIEXUFETRZE (NPQ) WM
2R 35 9 JEHE KB SEARFERLRE T — Rl IR0, BSR40 R/ N4k 5 R A B i (1 64k
FHRKFE (gp) E T ARSI, H A5 EES 2 FAHEE, REESE 6 R Wi e (& 3),
Wi B AR RIS i (9 D' 25 1 2 B e Jl D' BE O D T REAM RO o« W 22 & BRI IS 1) g B W5 AR Ak 1
FREL R S 2 J qp ey TRT IR, (HLE 6 JAIIN g, b 0, Sws S2 i F B 08 HA 45 32 5 O e 8 Il & 15
il .
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Fig. 3 Effects of trampling on photochemical quenching coefficient (gp)

EERAR LI A K R EL (NPQ) KA (K 4), EREBBMERIM T 5 NPQ B35 m X, JUIAE
BRI 2 FRIE R, U Bl TR R A B 2 O RE LIV IE UK 224 NPQ
ARG 2 AR, & 6 F Bk, HAREEEIIR AL, 24 M/NET7 ) NPQ
Or AR RS R 6 FAAN 2 FE SR BRAR, P el JRE AR BE AT AR I8 0 AR SCHUR IR e e
E/NHERDT T NPQ AR BRI J5 0 B i T JE, - L LEEAN Y
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—o— RERE2FA 2 weeks after non-trampling  —a— RIRFGR 6 weeks after non-trampling
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B EL Sedum lineare - BEA Ophiopogon japonicus var. nana
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Fig. 4 Effects of trampling on non-photochemical quenching coefficient (NPQ)
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Fig.5 Effects of trampling on electron transport rate (ETR)
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JOIM 0 255 T (R RIF O R WARTE (R 25, 2006), {H 78S PEA AN B IS T I BF o, BRI 42
RGN I TEbR,  EEE AT OGS = PR T TR AR IE . IARIG 45 5k, T
BRI R R R B0T, R HRIEAS T 2 FRiE, kg 32 9 ok B CnT LA i R 52 320 140
TR, Wl 1 RIS R R TS24 T e . U B I 20 G RE K M e AR ) e R e AT
2 W

[, Xt 4 PR Fo/Fas dps NPQ. ETR Z5M-4E R 58S BN b 45 Bk, BiFtEA
HiBE RE A28 A7 s /N 5 TR AR B S5 BT ) P/ P BRI B 250/, S AR LG, 3L ey ETR 110 NPQ
A, BRI T BRI 8 S A B s A AR IR T, BRI Ay Ak PS TSk If R
AL sz Re, i HAE N RS R e A BTk, o, AN R AR I Y B . e
i, PARN R MR B A 4 Ml TR DA g D) oW W AR A sz 04, b il TR RS2 e 1) 5%
LTES N

WAL, AT AT [R) 50 [ A I BRI T HE PP RO 4 M (Cynodon dactylon). &A1 il /N it4k
05 AL B T (o8 A, AR R R R IE B, W 5 AP R W 38 S5 4 S AR AR AL . A DT i B
BEAED A R HLIE AR E— R BT
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