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Abstract; This paper aims to explore the effect of restoration on alpine cold and sub-humid desertified land by revegetation,
explain the response of plant community and soil microbial diversity to restoration, and provide scientific support for alpine
desertification restoration. A study of restoration on desertified land was conducted and Elymus sibiricus was planted
continually in the southeastern Tibetan. The diversity and community composition of vegetation and microbial organisms were
monitored along with 3 years of revegetation. The results showed that Elymus sibiricus was constructive species and led to the

restoring events. The number of plant species increased 13 and there were 14 new species invaded in community after 3
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years revegetation, and the disappeared species was Ajania potaninii. The main types were ephemeral and plant species
which need better water environment, revegetation increased plant biodiversity. Soil microbial community and microorganism
changed greatly in seasons. The bacteria PLFA biomass were added with 1.2 folds (0—15 ¢m) and 1.8 folds ( 15—30 c¢m)
at the two soil layers respestively, the fungi PLFA biomass were added 0.5 folds (0—15 ¢m) and 5.1 folds (15—30 c¢m)
at the two soil layers respestively, and the actinomycetes PLFA biomass were added 1.5 folds (0—15 ¢m) and 4 folds
(15—30 cm) at the two soil layers respestively compare to control at late of non-growing season ( April) after 3 years
revegetation, while microbial biodiversity increased significantly. Revegetation effective promoted restoration of plant
community and soil microbial diversity on alpine cold and sub-humid desertified land, which would contribute to the

restoration process of the alpine cold and sub-humid desert ecosystem.

Key Words: the Tibetan plateau; seasonal dynamics; vegetation types; microbial biomasses
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Table 1 PLFAs of different microorganism groups

A 2T Microbial groups

AR NG WiBRAR1C Phospholipid fatty acid signature

Y Bacteria in general

HEFPHE AN Gram-positive bacteria
B2 [P TR Gram-negative bacteria
R EAEAT I Pseudomonas spp.

UF AT Aerobes

BRIRER L JFAN A Sulfate-reducing bacterium
F e AL 1E Methane-oxidizing bacteria
FEFF Flavbacterium balustinum
LR Actinomycetes

FYET R Cellulomonas

1A E A /R8T Burkholderia

E Fungi

RE PSR ZFT T Hydrogenobacter

J A=A %) Protozoa

12:0,14:0,16:0,i19:0,20:0
al6:0,i16:0,al17:0,i17:0,i18:0

i15:0 3 OH,16:1w9¢,i17:0 3 OH,17:1w8c
18:1w7¢

i14:0, al4:0, 15:0 20H, 15:0 3 OH, al5:0, i15:0
10Me16:0

16:1w5¢

i17: 17

10Mel7:0, 10Mel8:0

11Mel8: lw7c

cyl9:0w8c

18:3w6¢(6,9,12) , 18:1w9c

18:0

20:406,9,12,15¢
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[, R ARG YRl & IR, S VR T iR S AL

A LA FE 2L ( Simpson F540) ror,

D=1- 2 (N./N)?

KA1, D Sy Simpson FEEL, N AHIYIHEE Hh 4R 42 /l\ﬁxabﬁz NWE § FIAMARK
Vb ZREPEFE 5 ( Shannon-Wiener $5%10) ' .

- Y. PnP,

o H A TS Shannon-Wiener $8 5%, P, = N./N, P, BETE T A i Rl /N85 BETE vh 230 B s S AR50
EL B,

151/5] BEFEE( Pielou 1550 1 .
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R=S
Ko, R NI DR YR R AR, S N BEVE TP I O R TR D R RS
He SR B EFEB( D ; Simpson $5%0) 1 .

i1
i, D Rk BT Simpson 4580, P, =N./N, N K i ZENGIHRRAEL, N WiZ3zs b MOS0 4.
Yifh Z VRSB (H' ; Shannon-Wiener $5%7) " .

H =- 2 P.InP,
i=1

b B ORI EE Y% Shannon-Wiener 848, P, =N./N N,k i ZEARWHTR 5L, N iz S5 g R 144,

K5 EH R (E . Pielou F650) ™ .

E =H'/InS

A E NI RER Pielou 1840, H' M Shannon-Wiener 880, S MBS TP W RES T BRI IR P
1.6 Hdakb B

JAA B SR I E AR AT RR . W EVE o5 B YIRS A Z A0 A Wi vk 2 RE R IR A
ANTRIAEBR 22 1] (14 2 S T BRL PR 3R 7 vk R AT FO B, O HLA e/ 1835 22 5 (LS. D) O I o W& /K1, & 7K1
5%, A BRI SPSS 26.0 434, #H Origin 2019b 7EE

2 HRE5SH

2.1 MRS SR TP Z R AR A

TS AT R R R A R v, X RS Vb L - (CO) AU I P 4 U5 (Angelica sinensis) -3 R ( Poa
pratensis) )24 (Ajania potaninii) 5% ( Leymus secalinus ) F1LAFLEL ( Roegneria hirsuta)5 FiAEY) , LAALH
W S i, H R TS A TR LR, 81 2 1 B AR E N — s, JF BB AEHG A i 46
B DAL A B BB AR, H BT R I TSR T IR R RSB W 2 IR RS — AR A A
2 EUPHIAE N T 4 B B R 3 4F BES N BRI A B Y R G C 2N A 18 Bl MR B Hon IR
Bahny 13 B B AR b ) H A VR TR 2% R = AR S AR R A BT X BRI 1 14 A b
TEVRZ W)EE 3 4F HT e A ) [A)30) ( Equisetum arvense) VY8 (Artemisia desertorum ) )| PG 5K ( Sedum rosei) F) T
BHO & T2 AR B FI DAL, BE PR AAE BRI I A0 W b i 6 22 | 202 s 2l vb b i
AR E AN 1) .

25 LU HOAB I 7 55 E AR, R S 22 22 AT R S U REL P 7 =i T LS B fn , e S ) 26 3 48 4l
Wik SR C LMt 80% i Tas Vb L, 7E2s HbHh B A IER AR RARL, IF B EFZLURAF
N EBRA L EZ TR BRI S |, BV vh g 1 B 7 HAWRHE Y, W07 5C ( Thiaspi arvense) )1 PH 5 K
(Sedum rosei) 55 , H AW MECR PRGN, B &5 2 AT AR A2 AR R A 35 m , V& b R AR5 HoAh
FHY 22 BERE N, F EARAFBLAUHAWAEY) 22 BEEKIZ 26 2 AR RS 3 4R S0 A IR AR 3 48, RAEHAN
HABRHEY) Z FEC 2t & T2 b (K 2) .

Er R IR S A REE YD 4 B AR S AR EO Y T Z AR MRS BCRR B AR S i, JF B
3R &R T2 U YR 5 B S YR SRR BE IR S A5 2 SRR 3 E 2 AN W E ARSI
PSRRI S 1 ARSI 3 AR e AN 3 (HR R T s LU s, Bl K2 AR RIS, R ) 1V o
WIS R B> IR 5 1 S AP 2 e A W H WA 2 F M 3 F R E M TEHYH
(K3).
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Fig.1 Variations of plant species and important value in different recover year
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Fig.2 Variations of plant community coverage, species and abundance of different family in different recover year
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15 1.0
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WyFih 35 BEHR L Species richness
o
A 25 3 B8 $ Simpson index
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L

CK 1 2 3 CK 1 2 3
25 ¢ 05
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i R 02+
0.5 1 S 01t
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CK 1 2 3 CK 1 2 3
WS AEBR Recover year/a

Prfh 2 A6 F5 %L Shannon-Weiner index
=
5 B %L Pielou index

B3 FEGEFREMEEDHESHEETNE

Fig.3 Variations of plant biodiversity in different recover year
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TIEATE T R, S EUH B S R KT (EG) AR K E5 5 ] (LN) 22 AR X122 (H 2 F]
R AT E LV A T Z T A 0 P8 & R AE AN R 205 [ R R AR, e 22 A TR S 1 I T
TIPS EAEAE KA, 3 0—15 em A1 15—30 cm JZ 405 & 5 H O FRZL% 0.96 mol/g 5 1.17
mol/g YN Z 3 4EJ5 1Y 2.13 mol/g 1 3.31 mol/g, MXTHEI T 1.2 £55 1.8 £, Horh g 22 [REA MR & B34 hn 1
0.3 mol/g Fi1 0.88 mol/g, > [CFHPEE & HIE NN T 0.87 mol/g F1 1.26 mol/g( [l 4)

FL A RO DA A R FER IR VD b B AR, B A A TR R SR 3N T e TR R 2R T
i, BT AT E MR AE K S IR B A ER AR AE R FE A, 4 0—15 em AN
15—30 cm JZ HIEHEFE SR H 0.31 mol/g F10.16 mol/g H /% 3 4EJ5 Y 0.47 mol/g H10.98 mol/g, FXT 44N
T 0.5 f5F0 5.1 5, U 22 A TAE MK A B T AR AR K B 5 I R TR A i, 14 0—15 em AT 15—
30 em/Z TR T S 0.1 mol/g F10.13 mol/g ¥4 ZE 3 451 0.25 mol/g 1 0.65 mol/g, ARG N T
1.5 f5An 4 £5(E S) .

LA AT IS, e i A W 22 W A A ) DG 2 28 AR BE AR, SR ) 2 R AR AR 21
AP E KIS A K TP (MG) , KB HE(0—15 em) WUEW FETEZS V0L 1R 17, MWK B 5, 15
5 2 ARV 27, BAREE 3 ARRRAK (R AE K B 5 U W AR SR & T AU b R B R
AR T R, RZFIR)Z (30—45 em) 3R ) 32 32 Bt o o R O A B B AT, AL oy J2 0 S 1 n
e, FHBKE I A KRR YK G AR bR IE] 3R R SRR PR B, RN 2 R 2 3 B A R B
AR BT B 25 (FURAE S i D b 2 MR BUE AN R DG R iy I 20 AR Ak, B
AT, (8 - e A W 2 50 B AR S S B R B LR B /N (L 6)
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Fig.4 Variations of soil bacteria, G~ and G* populations with critical seasons in different recover year
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Fig.5 Variations of soil fungi and actinomycetes populations at every critical season in different recover year
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AL, A G ) s 0 Hi AR 490 40 P 50 A 2D | T JO R 00 0 5 R S AT %) 2% 2R B8 R 4, R L A i 5 14
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JIPG 56 R AEXT FREE 7K 43 BER B o A ) ZE AR A o b s O ELE i, X GRIA48 3 AR A IR &, A S R G038
BooK A3 S5 AR BB s, 365 BT X 7K A SR B = A ) e A, X AT BB B T AR 9 BT Ak i IX Ry 1y FE
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