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Effects of Tibetan Plateau Meadow Degradation on the
Physiological Characteristics of Kobresia humilis

LI Xiaojuan', LI Yikang®*
(1 Qinghai Nationalities University, Institute of Chemistry and Chemical Technology, Xining 810007, China;2 Northwest Insti-
tute of Plateau Biology,Chinese Academy of Sciences, Xining 810008, China)

Abstract: The study used spatial distribution to replace time succession. We chose typical non-degraded
meadow and degraded meadow plots in Magin County., Guoluo Tibetan Autonomous Prefecture, Qinghai
Province. Three 5 mX5 m quadrats were set up, plant and soil samples were taken in the morning from
the end of June to September, and physiological indexes of Kobresia humilis, was measured to explore the
effects of environment changes caused by degradation of Tibetan Plateau alpine meadow on physiological
characteristics of K. humilis under natural conditions. The results showed that: (1) compared to non-de-
graded meadow, the available nitrogen content significantly reduced in degraded meadow (P<C0.01), but

the available phosphorus content and available potassium content significantly increased (P<C0. 05); The
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overall performance of total nitrogen, total phosphorus and total potassium contents were lower in non-de-
graded meadow than that in degraded meadow. (2) In degraded meadow, SOD activity of K. humilis leav-
es decreased in late growth stage (reduced by 4%), the trend of GSH content in two plots was basically
the same. (3) The contents of soluble sugar and soluble protein in the leaves of K. humilis in degraded
meadow were lower than that in non-degraded meadow at late growth stage (reduced by 17. 6% and 34.
9%, respectively), and significantly decreased in September (P<C0.01). (4) After middle growth stage,
the contents of chlorophyll a and b in the leaves of K. humilis of degraded meadow decreased more quickly
than that of non-degraded meadow, and the contents were low (18. 84% and 20.68% , respectively). (5)
The generate velocity of O, in the leaves of K. humilis in degraded meadow was higher than that in non-
degraded meadow in September(P<C0.01). These results indicate that K. humilis has higher ROS scaven-
ging ability and osmotic adjustment ability. Environment change caused by degradation maybe the inner

reason that resulted in K. humilis antioxidant capacity decrease and aging more earlier in late growth stage.
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16 % (ROS, reactive oxygen species) , td 5 8
AT A f O D) A AL (H, 0. %% 5 A A
H A O AR R A ) AR O R CnDIE A 4 A I A
FHAE I IE 5 G T AT B D2 A0 B AR A 4 3
LI ZE B, ROS BB 6% X 20 it 45 #4) 1 B 38 3
FAE AL I A PR A AP B B SO O T ROS
FIA0 M4 AL R O 2 ) R 25 5 - T . B Ak
T ROS KEF R T304, DA XS A ) 7 A
fEH . 5 ZAHIE N AW A N IE T A B 22
36405 I M AL . B AL R G B ROS 45
FE L, BEFE R 40 N 0 S R S N AR
1) B AR T (SOD) J2 A 4 8T AL 1 38 7Y 5% — 38 By
. AREE R G AR A TP AR T A b R
(GSH) HUIAR I 2 55 . B 1 90 48 A6 K A Ay i 1 6 141
TR E 2 OCH EAAE R 1 38 i 1 45 A A 22 5 2L
2 A S BT T A o R ke 5 e 40 B 1 AR 4 A
KESY, B IR AT DAAE KR 3 S T 6 8
b 200 B 32 B AR R BT AR B B A ROK S AT 5
P AT M K A B W R A ) TE K 4y R0 AR 4y
SR AN EATE E T 0 — R AL S Y TR A
AN G AT MR OK AL G 24 A B E
WINREA HULAL A P 50 %65 L T AT A K R Y
BB AR A S K T R
375 W) B AE AN [R) PR R A R A R AR
KARA . o JFAE ) e 2 32 T 22 B BR B T I U
SCEE AR I B RO 2 R VR T 5 A SR A e )
B AR A R VBB AR X TR K a4
by B ROS 1y B2 351 T8 i AL fn . R i R
(Kobresia humilis) j& ¥4 ¥ v B 5 fa) (1) 2 28 @ 7
v, s JE Ve b A b T ZF A AR 25 2 AE A V5 R RH AR
Pyt SR ORI B A 2K LA T S T T

S T 5 DB T 3 5 4 R A A T X RS Y 3
IO HE ARG SRy T I8 B 6 e R B BT
LA A5 KR B RS PEAE R L) BAT B i &R
GeRaEVES B IITERE - R A 2 Y
TR REE Y B A S E O =R
U7 < 1R DG U W) v BV AT 2F 48 3R DU iy — IR 7 i
TRE PR SR v JE R ) b DX AR 2SR 2 BN I A B
(UNEE
T AF R I 2 A A Wz A B ok AP v 9 ) SR
T AR AR g SR A e K R B R AR R
FEPI/N R R T e T AR L R AL T
B, AR KRR AR A 2 X R SRR R SRS
BB A R R S B R R
VR bR e AR A R Z S R R T
i A DA e ) ) R A R R AR B B g

AR A E I . Pt 5 ) 3B b AT BE X o A
R H e 2. AN BIE S A ) R T X R i A

7 TG T 0 A 5 R T A AR Al X AR A A Y
AL

L MRS ik

1.1 R

IR b 7 T T VA RS O VAR N 0 HL B
Nk £ (98°48' ~100°55'E,33°43" ~35°16'N) , 3
B3k T 4 000 m, J& = 2E R I AR, T FE 2
Sy AR BEW S, 0SS 2, DI H IROF 5 E 17
2500 h DA |, 4F SR SHEAE 623, 8~629. 9 k] /cm?,
BB KL 7T~8 A HNKE £ 1% Z1
e Kk 4~5 A H . FHRIRE 0 CUIF, 24ET
Xt TTRGW . K 420~560 mm, ZHEPLE 5
~10 A4, w2 R 5 5D i gE o



8 ] ZR/INGH LA 7 R R TR v 2 ) IR A X R T A G A B Y ) 5 i 1579

BE R L e 1l e 0k

b i 7 DX, ) e A R RS 0 1) A ()
FR b B, 2% P IS R AN T S B RS DY R e T e Ak
T[] 3R A B B A B 1 2B AR BRI 34 S L
Bl 0 M R GO BRI A A A B A . FEAE DR AL
ab B, DURR i 55 O A0 B i 4 B % 1) /N & 5 (Ko-
bresia pygmaea)Jy ] {2 . T 75 5 & 18 AL By Be .
F B S (Ochotona curzoniae) #2047 H LA K &
B FUR R R Z B SR R RN R
A B AR T IR L 2 R 5 i O St i
1.2 #MRFE
12,1 HEMURE AR A i D B oY 45 R
IRACFR T R IR Ak 2 iy ) AR 4f b 2 2H R £
25 S RE LA R R R A ) RITR Ak A B M
ARBEANR « (1) AR B A B o) 1 1 EERE IR LR M R R
BRIV LA AH IR T LR ZE VS RERE W O 4t
ORI R O SN S N B /S S A7/ RS89
WIB SR 90 A b s AE K R, (2B
) i 3 R KO0 B b = R K G E (Leontopodium
nanum) ¥ 3 (Festuca ovina ) ¥ 48 % bz 3£ (Po-
tentilla anserine) 55 , Ho b e 208 B 1) 55 B RO 95 B2 4
AR A R R 56 B SR T00 ~ 800 25 A . AR AR
i ) IR AR AR SR A TR0 A AR N ) R Y
J5 ¥ I 2 b i R Y oK 3R Ak ) R A e fe) A D
SrAE 345 mX 5 m BREH LA SRR, T IR
A AR IR B 2SS B O RN R R A AN 4%
PEREA -3,
1.2.2 LWHE RHEF*:.6E9 ] FALF
11:00 747 SEAT R R A B SRAE . F b B ATL 6 i
10 A A At JHE 19 125 0 0 A R o DA R 8 B M, 2 B A
ML BT IR G AR E R AR A A B AL
ACEE Tt o], T 25 T A AR AR I E . -0
R RA R 10 em S 1 2,48 2 2L 4
6 Bk 1 AEE, HIEAEMKTRERER, WS,
1 i 0,25 mm 4= 38 53 #7 0 4 Ry 4> 5 3% 3 43 7 DU
SEREM s 1 it 2 mm 853 M T 4 D 3 R S5 DU
SEREND o ML E R )RR R AR SR AR vEWOR 5L AR
J7 R B IR Ao R R H SRR )RR 3 A
HA,

By i 49 FE I X 0. 5 g B H A I 7, Y AR AR T

BRI S, A 1 mL T a9 3 UK (0. 15 mol/L

BERR 2% M. N & 0. 3% PVP (ZE 28 L % 12 i)
pH 7.0)  FEUKIE BB ST 3 I 4 B E 25 3 9
mL., 4 C4&M4F 15000 r/min B> 10 min, F7ER

FH T 06 ) %2 ., SOD Il %2 ##% Giannopiolitis
Ries"”" 773 ; GSH il 22 2 I8 Ellman"™*) J5 ik ; Al % &
FUBE & B 2 2 B S 52 i G-250 Jefayk (7
BT L G A AL AU T A S R s ek R A R
M 5E 2 B Arnon™ FUR T BRAEDY Jrik; OF po bk
R R e HRCBRAR AR Wy A P A S 4R O
7 IR T S DL AR ik

1.2.3 ##ELE ffi H SPSS16. 0 (SPSS Inc. »
Chicago, 1L, USA) ¥ 17 ¥ 43 #r. F§ SYSTAT.
Sigmaplot. v 9. 01 FAAERE . DL B4 B £ 588 37
B AN 3 R E A 45 O Y (8 AR iR .

2 RS0

2.1 BUEGITEFRSNTH

A IR Ak AR Ak ) Y R A AR L WL 1(9 A
By AT . R KRB R R)E +
HE(0~10 cm) HALA & 5 B & TR L w A (P
<0.01), FHICWFFTUE B, XY 7L b 58 43R 1k ol 2 T ik
I R NS R QAR 2 R e o 1 S Y - - I
BELeod i e AR Ak ek AR v R R R, — AT
FE 5 BN AR Bl 0 B FE AR KU R R S
o g —J7 1A A] R R AR K FE R R A B R A
U0 N 7k s,

A B Ak B 22 14 (0~ 10 cm) BAHE & & B
FAR TR AL B A (P<<0. 05) . H IR — e % 2 + 3
B e T b )2 B (10~ 20 em) (P <<
0.01), X 548 0 W gE 45 AR . il 3%
T A AL T R AR v A AR A I A R BE
KM, HRERT P . TENE, X5K2 5
R A 0 P R KR SR R AR RS A G IR AR BY
B o o) AR B o FE AR WG S K AR SR T
F IR KGR R B R ol 5 A A R i
P T A PLBE A

TR S B B 2R R R AR A R L R
TR Al ) 3R )2 A HE R AR A A AR T IR R )
(P<C0.01) . A2 BT 5 )11 94 A WV vy 1L ) il 4
B b TR F 5T R B TS A A B A g 3R )2 Ak
R T F X RO B e T A X, A
Shy 2 T R b A B P R R SR E S .
T 5 B A S A A R

ARk R 4 R A AL & Y S TR R
i) (P<<0.05), + 54 ML=+ 50 77 i LAtk
o FE B ) 1 A LT Y A A W 00 A A
LA LRI AR SRR, R LR



1580 odt O % il 37 &

F1 ABREMBRUERGIEEFRBILER

Table 1 The comparative of nutrients in soil of non-degraded and degraded meadow

i H Item + )2 JE Soil layer depth/cm FiB Ak B f) Non-degraded meadow B Ak 41 Degraded meadow
0~10 18.425+0. 75Aa 15.075-+0. 1Ba
S R /
A AN/ (mg/ke) 10~20 12.56-£0. 19Ab 12.063+0. 18Ab
0~10 0.28540.02Ba 0.3354+0.01Aa
A /9
SR TN/ % 10~20 0.23540.01Ab 0. 250 Ab
0~10 2.73+0.09Ba 3.115+0. 07Aa
i At Tk / /
A AP/ (mg/kg) 10~20 1.62--0. 02Ab 1.165--0. 01Bb
0~10 0.048+0. 003Ba 0.058=+0. 001 Aa
A D0
28 TP/% 10~20 0.05+ Aa 0.05+0. 002Aa
0~10 223.72-+4. 2Ba 311. 47+5. 3Aa
S 24 / /
A H AK/ (mg/ke) 10~20 169. 26+ 2. 3Bb 217.81+3. 7Ab
0~10 1.900+0. 08Aa 1. 98540. 06Ab
/0,
&8 TK/% 10~20 2.065+0.05Ab 2.245+0. 08Aa
0~10 5.745+0. 2Ba 6.450+0. 13Aa
§ 0,
FHLE OM/ % 10~20 3.690+0. 05Bb 4.61+0. 05Ab
0~10 36.70+1. 04Aa 25.30=+0. 75Ba
ki WT/%
10~20 25.03+0. 48Ab 23.17+0. 23Aa

T A R 8 AR B S5 AR RS 58k R b BE ) GRAE 5 R B fb) 22 53 1B 3 (P<<0. 05) , RA/NE /R R + )2 [ 22 5 | 3% (P<<0. 05)

Note: For the same indicator data, the different capital letters indicate significant at P<C0. 05 within the treatment (degraded and non-de-

graded) , different lowercase letters indicate significant at P<C0. 05 within different soil layers
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Fig. 1 Effect of meadow degradation on the activity of SOD and content of GSH in the leaves of K. humilis
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Fig. 2 Effect of meadow degradation on the contents of soluble protein and soluble sugar in the leaves of Kobresia humilis
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Effect of meadow degradation on the contents of chlorophyll in the leaves of Kobresia humilis
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