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Table 1 Basic characteristics of sampling points
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Table 2 The change of soil physicochemical properties in desert reclamation process

S OH fH Mg EERiIR st LSRG E e ARAS®E  AREE R UL g
/(mSeem 1) /(gekg™D) /(g kg™ 1) /(g+ kg™ /(mgekg ') /(mge+kg ') /(mg-+kg 1)

0 8. 0440. 142 2.84+0.07° 7.15+0. 22¢ 0.5440.034 0.79740.02% 28.93+1.22¢ 20.34+1.02> 362.55 48.21°

3 8. 24 0. 262 1. 05 0. 05" 5.93 0. 314 0.70 0.01¢ 0.80 0. 032 33.15 2. 554 15.98 1. 12¢  336. 29 26. 342

5 8. 14 0. 28% 0.97 0. 05" 6. 46 0. 164 0.69 0.01¢ 0. 67 0. 06¢ 37.62 2.084 12.37 0.55¢  259. 64 33,51

10 7.90 0. 09> 0. 96 0. 06" 7.73 0. 25 0.77 0.03¢ 0.78 0. 03" 50. 99 4. 24¢ 14. 46 0.87¢ 378.23 19.63%

20 7.77 0. 15 0.57 0.03¢ 8.830.33b 1. 00 0.02° 0. 87 0. 02% 70. 98 8. 61° 23.01 1.62> 376,18 22.03°

50 7.68 0. 06 0.61 0. 04¢ 11. 64 0. 452 1.13 0. 022 0.85 0. 01 100.14 9. 65> 25.67 2.54> 432,51 36. 42¢

100 7.66+0.13¢ 0.46+0.034 12.96+0.38* 1.1840.04* 0.8740.01* 134.87416.31* 25.96+2.21* 207.91420. 02>

AR FREAR R R R 22 5 8.3 (P<<0. 05),
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Table 3 The different soil nutrient value between desert and oasis in typical of Northern Xinjiang River Basin

. IR A HLER 2R e R
Wit pH{H . B B . . _
/(mS+ em™ 1) /(g kg™ /(g kg™ /(g kg™ /(mg « kg™1)
I 44 i im] —0.34 —3.47 4. 24 0. 44 0.12 —61.31
AR —0.09 —1.08 2.55 0. 66 0. 06 —57.3
= —0. 61 —2.83 2.25 0.2 0.13 35.4
UG —0.23 —1.59 1.22 0.38 0.07 —17.17
i) —0. 44 —1.98 6.16 0.2 —0.03 24. 63
H TR 3a PG .G AIEMER PLFA
/‘\E i Be e e
= . - o o S AT AT R AT b - 3 2 T = (P<<0. 05,
2.2 FEEFBREEG LI B BRI L s o
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Feli— 27 BN, AR B PLFA &
BEVA TR (- 1) =T 35 AR BE R ] i s AR
TR 20 a J5 + 3808 PLFA 55 51 55 K AH , 11 55 44 7
A7 L PO TR) KB AT i 3 AR T B 50 a JE 41 A PL-
FASRBIR R ., BRE AR RS A 4 A0
B 4385 PLFA 787 B 100 a BF ¥4 fr N %

20 a WHFZEIGK . HH PLFA SE7EFR 20 a iy
R B KA AEFF R 20 a F1 50 a HIEPRA
WEREF(P>0.05), HH.G"PLFA FREJF R
50 a B3R B e KAE L AT B 100 a Rk A
W, G PLEA SiHEIFE 100 a iy 138 pdss
Bk HFETF R 20,50,100 a HHEHEA BE LS
(P>0.05),
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The change of total PLFA concentration from different reclamation years in typical of Northern Xinjiang River Basin
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Fig. 2 The change of PLFA concentrations of bacteria, fungi, actinomycete, gram-positive

bacteria, gram-negative bacteria in desert reclamation process
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Fig. 3 The change of the ratios of gram-positive bacteria
to gram-negative bacteria and fungi to bacteria

in desert reclamation process
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B FEE - i [F— Al F e (R 5, TERT
B A, 16 Tw7e & 5 78 e 35T B 5o
FH R B R R R R 2 10 %, R 5 5 PL-
FA & M 5~ 10 ) + 3 PLFA #ric &
i17:1w8¢.16:00,i15.:0, KH5FEE PLFA &b
A 0.8~2 Ay L1 PLFA #5104 cyl9:0w8c, al5:0,
18.1w9¢c. 18:1w7c. 10Mel6:0. 10Mel8.0, H. th
cy19: Ow8 et HUAELAE S 4 Bl g S A1 7K B8 V] g 3k /N
1,18 1w9chY FUABAE DY T3] Bz = T i/ T 1,
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Table 4 The change of the Types and contents (nmol « g~!) of major PLFA in soils in desert reclamation process

Hbrid ﬁi% SR
FAl 0 3 5 10 20 50 100

al5.0 HCLCPHMER 0.1340.03¢ 0.2140.03¢  0.3740.03>  0.36+0.02> 0.3440.05> 0.4040.05* 0.244+0.05¢

i15:0 HLIGPPERE  0.1740.01¢ 0.3740.05  0.5440.04>  1.0240.21*  1,08=0.11* 1.1540.16* 1.01=0. 25

16:00 WL CRAMEE 0.0240.02¢  0.0740.01¢  0.1840.02> 0.2240.03% 0.26-+0.012 0.14-0.01> 0.114-0.01¢
16 1w7c HLCBAPER 0.032£0.03¢  0.18420.02¢  0.237420.03> 0.2940.03* 0.302£0.022 0.3140.01® 0.314-0. 03¢
10Mel6:0 & 3is 0.1740.02% 0.2740.02" 0.1940.02> 0.354+0.05* 0.5140.04* 0.2440.01> 0.1340.03¢
i17:1w8c HECBATEE  0.0540. 04 0.22740.03¢  0.407£0.03> 0.44740.04> 0,5540.06* 0.4640.07" 0.5940.04°
18:1w7c B 0.304£0. 04> 0.3340.04> 0.29740.02> 0.31420.03> 0.1940.01¢ 0.5540.042 0. 6120, 03
18:1w9c B 0.3840.03°  0.36--0.02¢ 0.3474-0.05¢ 0.2674-0.02¢ 0.214-0.01¢ 0.4240.03> 0,630, 05
10Mel8:0 R 0.2340.04>  0.2440.03> 0.16740.02° 0.4340.03* 0.5540.04° 0.2940.02> 0,410, 02
cyl9:0w8c  HEZ[GRAMERE  0.184+0.03> 0.1340.01 0.10-0.02% 0.09740.01¢ 0.1140.02" 0.34+0.04* 0.37+0. 05

TR A R R 2 57 . 35 (P<<0. 05)

JFE 10 a iy T34 91 Shannon-Wiener 38
. Simpson $8%% . Pielou %4 % Brillouin $§%%3% .
EETIE(P<<0.05,% 6), Shannon-Wiener 15
BN Simpson F88E T R 20 a i 8RR R,
5T 100 a 3R A7 7E B 25 22 5% (P<C0. 05)
Pielou #8401 Brillouin $8807EIF B 50 a By -
RFN AR, 5FFR 100 a +HEAH LR FETE 1B 35 2%

SPE(P>0.05), JFR 100 a 4 A=W Z VR
AUEEE & T 1. A E R E 2R (P<
0.05), FFE 10 a & 50 a [+ e Wit ix 2 REE
BRI,
2.4 {EE PLFA 5XEBAMRAXESH

+ R PLFAS & 5 1 5 pHAE B 3% fUAH
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Table 5 The change of major PLFA in different basin soils after reclamation in typical of Northern Xinjiang River Basin

T AR
AIRic MEY R
I 29y iy HARBR =T Py TR K
al5:0 22 PG B 1. 65 1. 86 1. 35 1.98 1. 94
i15:0 22 [RPAE R 5.07 6.11 5. 61 6.23 5.01
16:00 22 R 9. 64 9.02 8.17 7.08 6. 66
16:1w7c 22 G R 13. 33 14. 58 12. 64 12.5 11. 26
10Mel6:0 R 1. 42 1. 81 1. 37 1. 56 1.6
i17:1w8c 22 IR 8.51 9. 67 8.68 9. 06 9.33
18:1w7c HA 1. 32 1.3 1. 41 1. 54 1. 19
18:1w9c HEE 1.21 1.02 0.81 0. 93 1. 05
10Mel8:0 e 1.53 1. 84 1. 34 1.52 1. 67
cyl9:0w8e  Hi RN 0.93 .21 1.15 1. 05 0. 89
®6 MEFARIEPIEMEMEZESHEIEHNTN
Table 6 The change of the soil microbial communities diversity indices desert reclamation process

JFRAERR Shannon-Wiener $5 % Simpson 8% Pielou $5%% Brillouin 35 %%

0 2.10=40. 024 0.6440. 01" 0.7540.01" 3.047+0.02¢

3 2.5140.03¢ 0.6340.01" 0.78+0. 02 3.20£0.01¢

5 2.5240.03¢ 0.6740.02° 0. 794£0. 022 3.3640.02"

10 3.05740. 042 0.7340.012 0. 844+0.032 3.4040. 05"

20 3.1240.05° 0.75+0. 02 0. 87+0.01* 3.4240. 06"

50 2.7640.01P 0. 714£0. 022 0.86=+0.03% 3.64=+0. 067

100 2.93%£0. 02" 0.6740.03" 0. 80+0. 022 3.60£0.09°

AR FREAR R R 7R 28 5 .35 (P<C0. 05).,

Ky AR AR & R IEAR G, 105 4l Ak

B E R RITAT R (] D,

ARITF RAERR A + 3 & PLFA & & 411 PL-

FA.G PLFA g5 H3Ed S 3 10 2 A G (P<
0.01),G"PLFA FIF B PLFA &5 1 e R
WEMME (P<C0.05), 41 PLFA fil G" PLFA
5448 pH {H B F HAHE (P<C0. 05, +HEMEY
B PLFA 4t G’ PLFA it 528 0 E FA X,
G~ PLFA &5 &AM 8 3% IE A 5 (P<C0.05).
G~ PLFA &# 58 %A B3 IE A (P<0. 05), ik
R PLFA &5 e o b M ook 5L 30 i % A o6
PE(P>0.05,% 7),

3 itie

- B W A i T T A A RS L
TEFR R0 0 A AP . — A ZRAK
S RN SIS ARG TR, 298+
LAY, J ol R AR L B TR S R S

M5 SO B RRIRON . FEARBFSE P, T — 4
TR A, FIEKHERE PLFA & 0355 T
(P<<0.05), Horp 3 5 PLFA & & F140 % PLFA
TEAEIF RRT 50 a NFFEE K. T 4
TS » AR TR MK S T FF B A A FH S A7 1 K 8
JEER M T H ISR TR AR L 2 T B b 34y
A=y RGN LA B AR AR At A 5 1 3 5% 40 B o i
NS 5 AR, FE T A A 3 35 M KK SRS AE
VeI AR A5 2] 7 dn 25 1 e  E RN T AR AE P ik
T AR BT B oA AR B R BT 15 5]
TR S AR T R 5 TR Y HE B, D T
e T EREY A L T RS 0 IR Y
AW B R TR AR

Tl B HUG 51 T et Ui vE 4540
IR, T4 R RE PLFA & 1A 1 21
fIn(P<<0. 05) fH4H % PLFA 5 G~ PLFA & &3
e mr. 15 H O PLFA/4H PLFA HWH 5
G"PLFA/G PLFAAE & 3% F B (P<<0.05) . K



N N
520 ':F‘ {//l\ {;'Eé o537 &
2 y=AS1ae 1L 121 y=5078r+4332 e 2
R=0813 R=0712
10 ¢ 10 ¢ 10 }
=
= 8 8t 8t
&)
6t 6 6} .
= " y=0532¢+4.063
4 L] 4F" 4t u R=0.69
0 1 2 3 4 0.0 05 10 15 0 5 10 15
HLSEKEC/ (mS-cm) EAETIN/ (gkg") HHRERTOC/ (gkg)
=3177x+3361 ULl
2r m ol 2r .- . 21 = s R=00021
’ L] . - -
10l X » 0L= m =
. 0 10 o L .
hJ'; 8 8 L ]
m 8 8 Y . y=3600x+5366 W,
LUt R=0127 JC
6 F 6 F . .. 6} L] 8 L] "
.H "o ]
4 [] 4t [] 4} =
70 75 80 85 90 03 10 15 0 500 1000 1500
pHIE AP/ (2ke") A RRAK / (mgkg")
B4 3 S PLEA SRS 3k 3 A PR 22 pH (E . 2B R 0 C R
Fig. 4 Correlation of total PLFA concentration with EC, TOC, TN, pH, TP, AK in the soil
K7 TEHNEMEEE PLFA 25 T EEMERMNEXYE
Table 7 Relationship between microbial PLFA and soil physicochemical
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Effects of Desert Reclamation on Soil Microbial
Community and Microbial Diversity

Wang Yinya'~?, Li Chenhua', Ma Jian'
(1.a. State Key Laboratory of Desert and Qasis Ecology/b. Fukang Station of Desert Ecology, Xinjiang Institute of E-
cology and Geography, Chinese Academy of Sciences, Urumqi 830011, China; 2.University of Chinese Academy of Sci-
ences, Beijing 100049, China)

Abstract: Soil microbial biomass, community structure and microbial diversity were analyzed by using phos-
pholipid fatty acid(PLFA)methods, based on the soil of oasis field typical basins (Manas River Basin, Jimsar
river, Sangong river, Sigong river, shuimo River) and the adjoining desert in the southern Gurbantunggut
Desert. The result of the ecological evaluation showed that: The total PLFAs, Fungi PLFA, Bacteria PLFA,
Gram-positive bacteria PLFA(G™ ) and Gram-negative bacteria PLFA(G™ ) had generally increased after rec-
lamation of desert; Microbial community structure has undergone significant changes: In the early desert
reclamation (3 a), fungal PLFA/bacterial PLFA ratio decreased 48%, G PLFA/G~ PLFA ratio (Gram-posi-
tive bacteria and Gram-negative bacteria PLFA ratio) reduce 67% . But with the extension of cultivation
years, these two ratios did not change significantly, suggesting that compared with reclamation years, des-
ert reclamation behavior have a more intense effect on the soil microbial community. In addition, the overall
trend of the soil wicrobial diversity is rising with years of use. The diversity index showed a slight decrease
after reclamation of 50 years but still higher than the desert soil. The total soil microbial PLFA and most
bacteria PLFA content had significant negative correlation with soil conductivity while they had significant
positive correlation with total nitrogen and organic carbon. Desert in the reclamation process due to irriga-
tion increased soil moisture and reduces soil salinity, while total nitrogen and organic carbon content in-
creased, these changes are the main reasons for the change of soil microbial communities. This study sug-
gested that desert reclamation helped to improve soil microbial PLFA content, improve soil microbial com-
munity structure, and enrich diversity of soil microbial communities. Finally it contributed to improve soil
quality.

Key words: Gurbantunggut Desert; reclamation years; microbial community; phospholipid fatty acid



