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climate change and disturbance of tourism activities. In order to identify the changes of aboveground morphological traits and
biomass of plants in the process of meadow degradation in NYP, this study specified three degradation levels, i.e.,
degradation level 1 (R1), degradation level 2 (R2) and control check ( CK), according to the width of tourism—-caused
paths. A field survey was conducted to obtain the data of height, lateral spread, leaf length, leaf width, blade aspect ratio
and aboveground biomass of Gramineae, Cyperaceae and Forbs in late July 2018. A vegetation living state index ( VLS) was
constructed based on aboveground morphological traits indexes to describe a synthetic state of plants. The results showed
that; 1) the height, lateral spread, leaf length and blade aspect ratio of Gramineae decreased along the degradation
gradient. The height, leaf length and blade aspect ratio of Cyperaceae decreased along the degradation gradient. All of the
five aboveground morphological traits of Forbs decreased along the degradation gradient. 2)) Aboveground biomass of
Gramineae, Cyperaceae and Forbs decreased along the degradation gradient. 3) The VLS of Gramineae, Cyperaceae and
Forbs decreased along the degradation gradient. The VLS order of different functional groups in CK was Forbs>Cyperaceae>
Gramineae. The VLS of Cyperaceae was higher than the VLS of Gramineae and Forbs in both R1 and R2. 4) The linear
regression relationship between the VLS and aboveground biomass weakened along with degradation gradients. This study
suggests that the variation of aboveground morphological traits among different functional groups may augment the uncertainty

of the prediction of aboveground biomass in degraded alpine meadows in NYP.
Key Words: degradation; alpine meadow; aboveground morphological traits; Northwestern Yunnan Province
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Ay FE R £ ZE AR R TR TT 45 (B AL, DA T RIS R A R R O < AR RS A, B AR
OB o R0 175 3l 2t LI VG b vy 2 e e AR A A9 ER I IR o TR I B ik e 4 i AL, AT R P
BT YRS A RGO AL
1.2 St

HPOMAA AT IEIEAR O A AS L AR R S B 3 B AR B . — SR AL (iEAE RT) L 2K
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Table 1 General information about the degradation gradient

N PRI #% 10cm .
, " TH AT DY 5 B/ % 5 . T HEE K %
BpJE W IERE/m B 5/ % Kb A 35 FE /% TR T/ (g/em’) R A%
. . . Plant coverage . Water moisture
Degradation gradient The width of road Plant coverage Bulk density .
on the road . of surface soil
of the roadside
R1 2.5—3 5—50 40—78 0.80—1.16 18.20—35.97
R2 1.85 65—385 68—85 0.55—0.90 35.76—64.21
CK JLiE 100 85—095 0.56—0.89 52.09—67.06

R1: —Z3R 1L The first level of degradation; R2: —ZiBfk The second level of degradation; CK: X H&AEHL The control plots
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Fig.1 Illustration of a sampling site ( black dots mean individuals of dominant plant species)
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Table 2 Dominant species of plant communities in sampling sites

YIfie# Functional group fIE#Fh Dominant species

SRR Elymus burchan—buddae
Y Gramines I
AR Gramineae SEFHIE fE 5 Eragrostis nigra
TCHKEEEL Carex enervis
VAELRL Cyperaceae HHHE L Kobresia robusta
1B 5 Kobresia pygmaea

I Spenceria ramalana
425 Forbs HEMEZB IR Potentilla reptans var. sericophylla
BER B Iris ruthenica var. nana
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HEATRbR bR UEAL , D~ D./ SD, , b D, R FabR @ B95E j ASWEIME, D, AR @ 3918, SD. M8 HR i IFRifE2E
PREA S EE R T 0 Bl & TP 347K /NT 0 BEHMIR T3k 5 (2) Atk e pnty g8 ik 185 (3) 15
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2 HR55%H
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Table 3 Effects of degradation and functional groups on aboveground morphological traits

N - 1R AL B x T RE Y
o LB SR BRI RERE
THY L e ST bR . . . Degradation gradientsx
; Degradation gradients Functional groups .

Aboveground traits of plants Functional groups

F P F P F P
¥R Plant height 0.042 0.959 9.400 0.001 2.259 0.081
HEIRETT B Plant lateral spread 1.677 0.200 2.933 0.065 1.161 0.343
MK BE Leaf length 3.296 0.048 5.969 0.006 5.348 0.002
M F S8R Leaf width 1.302 0.284 593.516 0.001 6.305 0.001
i F K52 L Blade Aspect Ratio 1.034 0.365 2.463 0.099 3.068 0.028

A A - He W

AL LY R 28.541 0.001 85.514 0.001 3.254 0.022

Aboveground biomass of individual

2.2 BRUEE DARARHE Y L EIEAS KLY A ERE

IRAAR B b R ASBIE b 0357 5 B FLEAARAT ) A= W e A7 A2 W 0 22 5= (P<0.05) , JLrboxd FERE b ( CK) A9
By B A Y W S T R1R2 AR, R AR AT 34 s BE A A 9 i W AT R2 PR (1K1 2) , iRFBAREE I
CK FEHL A ARA BT YT R M R4 B K 58 b 2 38 8 T R AT R2 i (P<0.05) ,R1 Al R2 FEHBH )
XURPR A B (] 2) , IRIEEE FRABHED T R S8R B 225 (K 2) . RARHEY
o R b A 4y B AR A 5 B 8 18 0 s D 5 AR A5 B X R AR T R B K B N K B LR
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Fig.2 Aboveground traitsand aboveground biomass of Gramineae plants along a degradation gradient of an alpine meadow in North
Yunnan Province
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Fig.3 Aboveground traits and aboveground biomass of Cyperaceae plants along a degradation gradient of an alpine meadow in North

Yunnan Province
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Table 4 Differences of VLS of each plant functional group along a degradation gradient of an alpine meadow ( Mean + SE)

Bk RAFL PHER FFH Rk
Degradation gradients Gramineae Cyperaceae Forbes Total
R1 76.92+2.49h 130.73+3.23¢ 77.55+2.18b 95.07+5.16b
R2 88.85+2.35b 173.25+11.23b 88.32x1.51b 118.02+9.41b
CK 120.84+12.38a 197.33+23.53a 220.27+21.05a 179.48+13.69a

VLS: fH#EAEAFIRASFEEL Vegetation living state

CK Rt rp St iR VLS S b AWy 52 W38 IEAH G IR & Ho RSB V5 R Rl 2 2
HIYIRY VLS SHiYyi FAEY R 2 B IEASCRIASC R (] 6) . R1FEMrR 3 DI RERFARA Y VIS Ak
o BRI AR IEA G A SE R (HEASRT R REHUAE Y 69 VLS A Yyt b A= Py i A W1 8 A9 [l )9 56 &
(K 6), R2 A ARARIFIZRIERARY) 19 VLS MY I A i 52 0 2 (AR G IR H SC &R VB RERHE P 1Y
VLS FUEY) L A=) AT B R A5G R SUARTR , R2 REHARY) VLS FIAHY) M b A= Wi Ay 25 A9 1]
KA (E6),
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Fig.4 Aboveground traits and aboveground biomass of Forbs along a degradation gradient of an alpine meadow in North Yunnan

Province
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Fig.6 The relationship between VLS and plant aboveground biomass in each level of degradation
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