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Effect of areas of land used for engineering construction on features of restorable

plant communities in the alpine steppe regions of the Qinghai-Tibet Plateau
MAO Liang, ZHOU Jie, GUO Zhenggang "

State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730020, China

Abstract: The natural restoration of land used for engineering construction is the important to restoration of damaged
grassland ecosystem in the Qinghai-Tibet Plateau. In July and August of 2011, a field survey was conducted to determine
the effect of areas of land used for engineering construction on features of restorable plant communities in the alpine steppe
regions of the Qinghai-Tibet Plateau by investigating the plant community composition, spatial structure, plant diversity,
aboveground biomass and calculating the restorable capacity. This study showed that the dominant species and associate
species of restorable plant community varied with the decrease of areas of land used for engineering construction, indicating
that the Stipa purpurea was sporadically found in the restorable plant communities when the area of land used for engineering
construction was 156 m” | and became the main associate species when the area of land used for engineering construction was
55 m’. As the areas of land used for engineering construction reduced, the height, cover, a diversity index and
aboveground biomass increased, in which the height, a diversity index and aboveground biomass of restorable plant
communities was close to those of undisturbed plant communities when the area of land used for engineering construction was
156 m*, and the cover of restorable plant communities was close to that of undisturbed plant communities when the area of

land used for engineering construction was 55 m>. The 8 diversity index decreased and the restorable capacity increased with
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the decrease of area of land used for engineering construction, indicating that the smaller area of land used for engineering
construction was advantageous for the natural restoration of plant communities. This study suggested that the responses of
restorable plant communities to land used for engineering construction with the size of 156 m” were more sensitive than that
at other areas of land used for engineering construction from plant species diversity, biomass, height, and restorable

capacity.

Key Words: area of land used for engineering construction; plant diversity; composition and structure of restorable plant

community ; aboveground biomass; comprehensively restorable capacity; alpine steppe
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PORETE 5 B TR 300 i AN [T B 2 AR A2 A AR ARA A, T T S B8 T T vy S 0 J ) bR B A 2 B R 100 m 931
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1.1 WX

T 5 HiL XAV T 75 PO BT 2R e TR b 2 BETRTE T 20k, (BIETE 109 28 3144 5 FE LA 3126 5 L
MEZ []) B AR RN 92°37'F,34°22'N MK 4550—4560 m, “SA%JE & R PRS0, A 4R vk ) 331 d, &
R 9—50 d, PR -4.2 C, wfAR-14.8 C @Rk 6.7 C AEB KR 275,92 mm , HZEREK 54
AERER 70% ), FIELIE R R 4+ F, R TR TR RN B E 5 ( Carex moorcrofiii ) 45 1651 5
(Stipa purpurea ) B ALIAFN A EEALES 58 A 96 5 7L, T BEAEA A FEHb L3R (Poa pratensis) | Ji A8 5 BB
( Lagotis brachystachya ) & K S ( Leontopodium nanum) %)
1.2 W55
1.2.1 FEbicE SiE A
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ZNPATL, P K TTIE , P~ B 200 FC TR, SR FH o0 B SR, KI5 AR S AR W i v 1Y
T EEIE CEAEE S B A A B X 56 A TR MRS IR AR, 56 A TR AT R 3 4 2
TE,4 AZETE T AR v AT (5B h 55,156,254 ,583 m®, AR 4 ANSETE TR A v AP A 150 B A
Mo, TR M TR B 43 59 R (55+10) m? , (156+20) m*, (254230) m*, (583+40) m’ JE AL 4 A>T FUBS BEAL 3,
IRIG BB LR 3 MR P R (3 KAL) 303t 12 A4, 12 AR Y A I R B A (R 1) o
[l 72 T AR M AT RS2 TARE TP T B 5 58 AT S AT B2 3 /1 10 mx10 m B AR, 363115 4
PR, 2 I REHL A TR B M RIEDU A PRI — B, fERE DRI AR BT 4 4> 1 mx 1 m BYREDT, 53331
GErHREDT AR RR A A AR v S R R L SRS SO B AR e (o] S M AR, I R AR
60 1>, BPAMREA T 2011 4F 7—8 A #AT,

F1 12 ADHETIT A E B ER

Table 1 Total circumferences and areas of 12 plots from land used for engineering construction

A K /m SR m? FEHDA B K/m AT m?
Plot number Total circumference Total area Plot number Total circumference Total area

1 40.0 46.2 7 90. 1 266.8

2 34.8 52.7 8 95.3 260.0

3 39.7 61.7 9 82.9 235.7

4 68.9 169.5 10 129.1 559.8

5 67.1 146.5 11 124.1 611.8

6 62.4 153.3 12 132.7 576.4

1.2.2 o ZEEIERINE
735326 ] Shannon-Wiener 541 Pielou 5%, Simpson & %5 A 75 A 1 B A W0 b 50, I B2 2 REPEHR B0 (H) |
BS AR R (T) R EERRE (D) ME R EEAREL(S) M AR AR R .
H=- Y PlnP, ; J== Y, PInP/InS; D= Y P
X, P, Sl i (B, B P, = CREX 6 B2 A 25+ AR AU ) /3, S LARE DS A HR L0 ) e i i 3
B ZHEMEE T Whittaker 5545(B,, ) MBS HAHREA 55100 -
B.. =S/ma -1
K, S N RGERY BN ma NEETT B P EIHR AL
1.2.3  HHAIKE BT
PR T AR M5 A SR MR VR B2 BE T 2 B T S, ) R AR
S, =H/H,(1 = AF)/I
A, H AR T HD Shannon-Wiener #5454 ; H, fXF A T4 Shannon-Wiener 5% ; AF 5 #H [ o 5 T 2300 3
SR TR R B 5 B 2518 1 SR TR AR AT R TSN
I=1+ Y P,
Ao, P, FOR A SR AR B8R (MRS AR R A ) |

1.3 Fdlikbss
K SPSS 17. 0 %A #E4T ANOVA J5 224381, Excel il &,
2 #R

2.1 TR RO YR A A v 2 70 R R D

AR LR AR AR A0 DU R S B A R B R R e i AR A AR W AR A (R 2) . AR
MR 583 m* I, BRI 3Rl AR S -, R AR T R A A M L AR A5 R AR ) B o s, (R A
SR S RIAE . TR BTN 254 m® I, PL3 Pl 075 B0 oA TR S B 0 v Ol PR AR ol G I 7
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Ja R A A W K R R OR A AR M T FRAE 2 156 m” B B D0 40 Vi 22 Ay 7 8 #5  R
MR BOR A A Fp B BV A B 26 ( Saussurea arenaria) P 35 Wk ( Pomatosace filicula) F1EEAEEN 5, T RE0
HETFRAE/NE] 55 m?  ARFFNER 1 B LSS AR T K G P e FE R S AR A ) S AR BT P AR i A
AR, RS2 TR T 0y e JE L L DU AR AT P A i 5 R o SR AR R R R X U R
TR0 TR AR 30 AR T K O SR RS P R A A WK S AR R T 2 G A R B R — | B s ) el
B TR , 1T e VBN PR S A T R TR V%, (E ARSI i 156 m® PN B T ey FE R 4R
YIRS AL 5 SR G B TR b TEG AR /N R I Al i S %
%2 EHSESEEREXARIBTHER LREEMEENESN

Table 2 Component of restorable plant community at different land areas used for engineering construction in the alpine steppe of the Qinghai-

Tibetan Plateau

DL 2

T A/ m? PEFAFh FRAEAF
. . . . . Important values of
Area size Dominant species Associated species . .

dominant specie

AE 51 2 (Stipa purpurea ) . V> = K B 4§ ( Saussurea
TR E B ( Carex moorcrofiii) +#5  arenaria) JEFESEHE (Lagotis brachystachya) | ¥& AL

55 KB ( Leontopodium nanum) ( Oxytropis ochrocephala) Y& - BATR ( Poa pratensis) ¥l 0.602
I 55 A ( Oxytropis ochrocephala) %5
DA G H T R KGR R AEET S BN Ny

56 - R R oo
BHF

254 H A FORE AR H AT S K GRT R A 0.403

583 Pl NN T B B RBOR A 0.406
B GRS AET R ARE W RUE

TR CK SO T R PR SRR B AR R AR A R 0. 624

% YA 5 (Koeleria glauca) 55

2.2 TR0 M RO AR R 2 (B 45 44 P 5 )
2.2.1 BEEEE

T 0 7o DR e FE R X WK SR AR TR 7 1) e ot 2 R e T AR/ N TS SR (TR 1) 4 T A 5 s i AR
INTEEET 156 m® B, BRI S A () sl WK 2 v 55 R T IR i TR 1 o A o 22 5% (EJE AN b 3 (H L &
FERT TR LAY 583 m® BHKZAEYIHEE 1 =2 (P<0.05) , T REEHL A 55,156 254 583 m* Bk
2RI A0 R B 0 R R TR R ) 65% (69% [ 73% Fl 83% , e 1 T 3k iy T ALk /)N | Mk 2 A W B
VR E AR TR T YRS 1 =
2.2.2 BEERIERE

BEE TR b T ARG AN, MRSV B 5 LB D (181 2) Y AR M AR Ry 55 m® PRS2 HE v ot BE R R

T a 100 - ab a
[ = —E
g 6 ab b b o\\" %0 |
= 5 a 5
= b 5 ) .
=g B2 o6l
S 4T 5 3 X
% ‘é 3+ iﬁ% é w0l
g 2 r g I
3 S 20
Q
1L
0
0 55 156 254 583 CK 55 156 254 583 CK
TR H T A/ m? TS AL/ m?
Land areas used for enginef\:ring construction Land areas used from engineering construction
E1 BHReEsEEERARIBTHER LIRSENEESE 2 EHEESERERARERIET M HIkEHELEE

Fig.1 Height of restorable plant community at different land Fig.2 Covers of restorable plant community at different land

areas used for engineering construction in the alpine steppe of the areas used for engineering construction in the alpine steppe of the

Qinghai-Tibetan Plateau Qinghai-Tibetan Plateau
AR FRE SRR 22 5 W
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TRV S WA B 25 M]3 KT TR0 M i ALK T a4 T 156 m® BHR B AE Y BE V& 10 4 55
(P<0.05) , TR BA 55 156 254 583 m® B 1Ak S A 0 1 9 1) S i B2 ol Ry oK T B AE 9 5 BE 1) 47 %
62% 65% F1 87% , 13 A7 T RE0 b T R /I RE DI 3 R By WK B, 22 8K
2.3 TR0 M ARG R A 22 R () R )
2.3.1 o ZHEME

Bt T 30 1 TR RRO /S A ) ) 2 R AR RO = BE R BB i i R (32 3) |, Hih AR R 20 7E T %
TR 55 m? ISR TR R MR A W 22 5 (H Y T AR 1 ALK T 156 m? , HUR B BEVE i 2 AEPE S 5
FNTFRT I E A Z RS R (P<0.05) , PEH TREIE 1 ALK 156 m* | T R2 0 Mk 52 7 9% B W Fh 2 RE 145
BOHEE TR TR 0 Z R, A Rh == 6 18 BOR A PEHE B bE % TR 30 b ) AR A b i e R AR
], Bl AR b T RS0 N R A 34 ) FEFR BB AR B2 4%, FLrb 3450 5 48 B8 0 o B RN S5 /IMEL 53301 ¢ 30
TR 0 b T AR e R R RN R T B0 1, 76K 52 AR R Vi 7 910 v, 38750 B e e R 3 b TR B Oy 254 m® B i
N DU Y 5] BERE BRI R TR IE Y 2 Fe B s S N 3, PR3 B B 5 TR 30 b iy AR £k B SR A7 6 0
St ARFLAER RS Z 0], DA KR SR AR TR I5 ) 38 22 S AN S 38, U B TR b 1 AR AR Ab X P 4 6 4
WA 2 A5

*3 EFHEEREERRAEERIELH FMSEYEENEEERER AIEER SEEREIFMREERY
Table 3 Richness index, evenness index, diversity index and dominant index of restorable plant community at different land areas used for
engineering construction in the alpine steppe of the Qinghai-Tibetan Plateau

TR R A By PR AR

Area size/m> Richness index (.S) Evenness index(J)

LRV R
Diversity index( H)

A E TR B

Dominant index( D)

55 8.00+0. 666h 0.819+0.045hbc 1.415+0.015a 0.265+0.037a
156 6.00+0.333bc 0.877+0.043ab 1.216+0.059ab 0.335+0.033a
254 4.00+0.000¢ 0.788+0.016bc 1.092+0.022b 0.364+0.016a
583 3.00+0.000c¢ 0.973+0.021a 1.069+0.023b 0.353+0.015a
CK 9.00+0.000a 0.719+0.020¢ 1.496+0.043a 0.267+0.020a
IR P R 2 5 %
2.3.2 Bk

FEYIRETE B 22V HE B0 Rt TR 30 M i AR /N 1T 4
W/ 3) , TR M Ak 583 m® B REVS I B £
FEMERE B K T TR H A 156 m® 1254 m® 1Y B T
LREMEARB(P<0. 05 ) , TG & .35 K T T3 Mo 1 2 i ﬁ ‘
955 m* IR RETE 9 B Z R (P<0. 05) , BT ' (j
BIKEHEIEN B ZREVEIR BB F KT AR TIBEE N B 53 156 mﬁ;ﬁ%ﬂ/mz 383 K
ZREMEFREU(P<0.05) , 15 WA T2 525 s i R /)N | PR

BERERERREL Bus
pdiversity index
(=] —_ [\S] w Es W =)}

Land areas used for engineering construction
S PRI RV N AR A AR AR
2.4 TR AN AR ) M b AR R

H A AR AR RE D N EE G I BE R A
HORIRAL R S A P IR P TR, AR AE R SR

B3 SHEESEEEXAEERIBTHHREHENL S
EEIE
Fig. 3 B diversity index of restorable plant community at

different land areas used for engineering construction in the alpine

steppe of the Qinghai-Tibetan Plateau

B, 2e0d 19a RWKIE , RSB - A4 3 b A=y i A
B (IS0 B TR 3 b e AR Ak T B I A [ (]
4) Y TAREH AN T EAET 156 m?* B o EARYENUR TR 0 AR Y i 25 e AN 3 U] © 2R
PRI BNAR T A AT Y TR AR Tl 55 T 254 m® Ji5 , 28 DA W] B 000 5 e ) 2B W i T4 B 35/ N TR
TR (AP (P<0.05) , TR HL TR 583 m® il 254 m® BHK G A M HEVE 10 A= W it A R TR HE
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1) 48% F149% , VLW AE P BE 7% 26 W R B AR HE— A

TR 0 b AR I A

2.6 TR M RN R IE R AR 1 R )
TRV A 2 S 1 03 b A 1 R A i T A 25

HIa0R 250 TR Z e WA 7 R I Rl

SIRFRIERE B o U0 25 R B, 28 D5 AH Rk &2 B 40

AN ) T b T B B B B I A 22 5 (IR S)

PPN Ay i T 0 b T B o, S, L T I S N (P<

0.05) , Ui WML S RE 1 /855 .

3 iFig

3.1 TR b R AR T X v e JER DX K AR P A U A

I3 AERE RN A TR T R R

1 3 &

120 . a
—_ al
Foloor T
< g0t
2
E 60t b b
£
40t
8
#H 20

0
55 156 254 583 CK
TR i AR/ m?

Land areas used for engineering construction
4 BEHEESEERAREMRIET M FHENE
Fig.4 Biomass of restorable plant community at different land

areas used for engineering construction in the alpine steppe of the

Qinghai-Tibetan Plateau

ZAR G A S R YA AR L ARl AL
PRI R v 2L o3 AN A TE 1] 385 | 3 ficd e B 5 A 14
PR G HRFHERR S LRI M A A LA SRR 27

H o

é 10+ b
P R S 5 PR ) T MR A B K os | T be )
BRI BRI TR N A ) S R R R S 0] ) :

T BB I % | A BRI R 5 R AR E R, o2
TR AR NS EIAR G, ABIIR S SRR, 2 ' 56 g 55
ARG 2 T30, R ) T T L kS A A R 2 Land areas et o construction
G GERE BRI Wi A AR I 2 5 R TR

TR/ T R T L4 2 ] S5 h LA 7=
SERTAREENT T T REVE 1 F5 % , LI R & B0, T
TR ARG, N 52 PR Ay T T AR N
AF, A= B AR IR AN I s - 38 PN AR A7 1l R B A i
TR S A AR R 75 PR R W A R, A A AR 5 A 5 AR HE 54 Rk
5y R GHAENG | IE IR0 | 2ot — 5 I3 5 S W TV R AP A B v 1 TG T 20 M TG AP AT, R AR 0
PR R 5, ot TARBE AR, LB R, B 300 2 3 K R AR, 395 A AL PR R 5 3 L 3835 43 Ok
Sy AT AR T, R PO PR R RE S R T 7 (E B PR B 4 | A K o A e AR
JINT ARSI b (5 RS X %0 R T TR T AR M R T A SRV R 2 TR M T A
INT 156 m® B, BEVE O 3R phy ot 0 M AR 1 S BV TR, i B TR T B 0 LRV 1 AL 40 B4 3L, 5 5
FeR A AT S OB I B, Y TR T AR SR 0 B 55 m I BE ISR R RN S AR A OO
R BETE LAY SRR P R BCE 5 o R o (L, T v A 5 B ) S T, ) T M LN
T 156 m® I, @€ B 502 8 T4 5 BT B iy [ JRAKE RE ), 1 24 TR Mo i AR i 254 m? I, HUA fE
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Fig.5 Plant Restoration capability at different land areas used
for engineering construction in the alpine steppe of the Qinghai-

Tibetan Plateau
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