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The soil microbial activities and microbial biomass in Sanjiangyuan Alpine

glassland
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Abstract: The global climate has experienced drastic changes in the 20" century, and it has been suggested that even more
will take place in the 21" century if the greenhouse gas emission rate remains at or exceeds the current level. More research
has been focused on the global warming with a goal to assess the influence of the climate change on ecosystem processes and
functions from different aspects. Microorganisms are the most abundant and diverse group of life on our planet and play
specific and key functional roles in ecosystems including decomposition, element cycling, decontamination of man-made
chemicals, and even maintenance of Earth’s atmospheric gases, simultaneity, the microbial communities potential for rapid
growth and turnover, means the microbial community is a more sensitive reaction in the terrestrial ecosystem to external
stress than plants and animals. Therefore, understanding microbial activities, biomass and its effect of climate change is
essential to our understanding of evolution, community formation and sustainability of life on the earth and facilitate better
management and protect of nature environments.

In this paper, soil samples of Qinghai-Tibet Plateau alpine grassland in Sanjiangyuan Nature Reserve was chosen to be
studied, for revealing the composition of soil microbial activity and the biomass, and exploring the potential effects of
climate change on microorganism. Four soil samples from this area with the nearly same texture, vegetation type and

different altitude (3400 — 4200 m) were collected. The numbers and physiological functions of different type of
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microorganisms ( bacteria, fungi, actinomycetes and some of microorganism) , the microbial biomass ( microbial biomass
carbon and microbial biomass nitrogen ) and the enzyme activities ( cellulase, protease, urease, and sucrase) were
analyzed. According to the analyse, some results were found. Firstly, the soil in this area was rich in organic carbon and
the other nutrients; secondly, the sequence of the numbers of different microorganisms was bacteria>actinomycetes>fungi ;
thirdly, the sequence of the numbers of the main functional microbial was flora ammonifiers> aerobic azotobacteria> nitrate
bacteria> nitrobacteria, fourthly, there were signicant differences among those samples in microbial biomass. Correlation
analysis showed that the altitude had negative correlation with all the factors except nitrite bacteria, and the negative
correlations were significant whether with the bacteria and ammonifiers or with the aerobic azotobacteria and nitrate bacteria.
Therefore, the increasing temperature may have affected the activity of soil microorganisms in Qinghai-Tibet Plateau alpine

grassland in Sanjiangyuan Nature Reserve significantly.
Key Words; Sanjiangyuan Natural Reserve; alpine meadow; microbial activity; climate change
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Table 1 Characteristics ofthe plots

B2 FR SR b A R G %73
Plots Sampling location Vegetation types Longitude andLatitude Altitudem/m
GH A R 35°52.524" N; 99°56.758" E 3400
DR ikHE [SE SN 33°34.586'N; 99°53.899'F, 4077
QML it R e T FERL 34°03.924'N; 95°49.240'E 4126
MD SEE A5 R PR 35°00.799'N; 98°04.019'E 4238

GH: JLAIKEH, DR: 5 HAEM, QML: HIARSEHENS, MD: 32 HEH

H Excel F1 SPSS A4 #4758 45115047
2 HRESW
2.1 HEAVBRMEA S E

Iy HINGE T LIRS A NI R B 2R pH SBL R AR, 4 DRSPS AR ERE
() A MR A4 R, Hoh 3 LR G S 378 91g/kg DL b RIRIREHS + 306 HUER 19 & B 22 F 9 R I i
AbTF 91.99—103. 99/ kg Z [H], 14 R 7 i 25 S ARXT B I, 4bF 1. 50—4. 90g/kg =Z [H] , Fifi 5 ¥ 45 1 7 v 1
A, Horh ke GH )4 & & 4 i BekE M DR QML A1 MD {8 T 51. 61% .65. 11% M1 69.94% (% 2), +3E
AU (C/N) 2 it 14 C N EF2 P AR AL FE A5, B 8 28 fa S50t - 18 | ZU06 PR A B 2250 ), 3R 2
A UAFE MY SR A e LU R TR 0 T o W 0 AR WD, 398 A AR 4 0 45 A 5 e R L 2 ) 5 W
122 5, pH HR UMM DR W% R, e 3 A WAt . SEU0 WY AR TR TR A L, s VR SRR b H
T R FEA T S A g PS5 TP 38 S ol A R v 9 A W B Ak AR S A R SRR R A R O 1) o e B
55 , 3 A LT L B AU i 0 e TR

x2 TRAHMHFSSE
Table 2 Soil property in different plots

. GRS g - X £ o
e ﬁ. A B i o okt
Organic carbon Total nitrogen ) Total phosphorus  Total potassium pH
Plots C/N Water content/ %
/(g/kg) /(g/kg) /(g/kg) /(g/kg)
GH 91.99 1.50 61.33 0.59 5.93 7.57 12.09
DR 93.74 3.10 30.24 0.62 6.15 6.09 22.33
QML 103.99 4.30 24.18 0.69 6.97 7.63 27.20
MD 101.50 4.90 20.71 0.74 7.54 7.96 7.52

2.2 HIERAEYIX RARL

IR A T 4 ASFED A A0TE | FLB A R oy 32 A BT RE A WS A ds 2 Ak 4
TR S0 T SRR SIS T 4 R S TR A D 5 T B . T A AR P A B 2 IR R IR ., L B i D
YU B LR B N LA O 2 GH DR QML 1 MD b AR US>, ol 210, Fifi 25 W A 5 B A 386, =398 v i)
YU IR PN LA R AR (R 3) . HorP 4R AE GH MR 5 HE 3 bz M 22 Rl B 3 (P <
0.01) ;1 MD AP 5 HE 3 MEA 227 B3 (P < 0.05) ; KA 7E GH DR 1 QML MD A H[A] 22
SFWE(P < 0.05), 4 DFEHL AR BRI RE S Y REERCE 22 /DRI A 28 1 40 T > /= 1P 1 60 AT > i e 4 T
SWEASERAN B . Z AN B P [ 0 RS R 40 B 76 GHL AR P 8l e 22, QML il DR B K 2, MD # 4b
g/, WRSTRZNTETE MD FEH i i 22, GH Fl DR FEHBY 2, QML #E s /b | PRI 6 0 A R 4 7 4, G
B3 RN B A B TR B I RS, LA R AE GH AR 5 3 ML) 22 Sl B3 (P <
0.01) ;32U RS FR AN P RS R AN B A 8 22 5, SO0 R I T4k 0 I T s B B i g i 1 3

http ; //www. ecologica. cn



11 fEffefe A5 VUM X ) E w0 i A s M R A 3235
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Table 3 The number of soil microorganisms in the plots
. " - AN R e g s L g s
——_— il L LR BN Ambjc TV 440 TR AN
k Bacteria Fungi Actionmycete Ammonifiers . Nitrite bacteria Nitrate Bacteria
Plots 6 5 5 5 azotobacteria ) 4
/(10° cfu/g) /(10° cfu/g) /(10° cfu/g) /(10° cfu/g) 4 /(107 cfu/g) /(10% cfu/g)
/(10% cfu/g)
GH 20.95 2.34 10.32 16.69 5.24 0.30 0.70
DR 5.07 1.79 9.39 5.10 2.53 0.18 0.24
QML 3.19 1.94 1.66 6.05 3.04 0.14 0.34
MD 1.92 0.49 1.24 3.92 2.52 0.49 0.04

2.3 LIEREEIE

AT E T e LT 4Rl RO NG  E R I BRI R AT 1, M2 S5 R WA 4, 5 B+ G
ARG PR AE 4 A L R ) 5 U A AR > JUR I > £ 248 32 Wt > S Ay > 3 I Bl . P ZE RS PR AE 4 R P 1Y
FRALT 0.40—0.42 Z ] WA R REM (R 4) o BREFAEZRBESD, 1250 Hh 19 35 5 3 W) S 9 2 TR R
JEE BRI REEAR , R GHAE M 14 4 SRS PR foe e, 10 MD RS Y RS P32 B 4 IRl - SRR T R AT
FEHOAR I RRARR LSRRG VAR, I W% -5 = VLU AR DR DO 4 M B R AT O, 1Ml DT R v
SURTEVE T8 IR LR SR S B TP A G R AR

R4 TEBEENELER

Table 4 The activities of soil enzyme in different plots

. 24k KW Cellulase TEMETE Sucrase VEKI T Amylase AT Protease KM Urease
FE A FK Plots 0 o o o S -1 S1, -1 o1, -1
/(mg=g™+(72h)7")  /(mg-g™+(72h)7") /(mg-g™+d™) /(mgeg™+d™) /(mg-g™-d™")
GH 0.42 5.06 0.35 0.14 0.54
DR 0.41 3.41 0.26 0.14 0.54
QML 0.40 3.50 0.27 0.12 0.44
MD 0.42 1.58 0.20 0.06 0.40

2.4 WAEWEY SRR ASE

GH FEHb & A 5 5 I o i B R AR W+ 280, 17 DR REHB I & H 29 051K, DR BE HiL v (9 8028 2
& GH QML F1 MD #EHL M 5K T 62.74% 25.78% 1 52. 06% |, i fd 2L Wy B 0 MK T 69. 36% .53. 03% i
8.84% . £ FEHIF A EIRAMMAEY BER T E2Z S EE (P < 0.01) , YUy & SO 5 088 in H 5 &
WD (F5), R, A Yy e A A R & BT o - A AL A 4 S BB 38 A, HG v A A 4 i P
AT AL B 5 LU AL T 0. 27 % —0. 73% Z 18], (U Y i AT B A S B L EIL T 0.35% —3. 41%
Z[a],

£5 TENEVER ASERESEYBME R

Table 5 The content of microbial biomass carbon and nitrogen and their ratio to soil organic carbon and total nitrogen in the plots

, " o ARy e 5 A AL Lt/ % UE YR MAEYRRS SR/ %
FEHLA TR ) B i ?J%Eﬁ/)(.'ﬁﬁii L/ % .1;'1»5‘( .%*’Jg.;ik (5 *’.Jg;)?k'?. R/ %
X R X Microbial biomass Microbial biomass Microbial biomass
Plots Microbial biomass carbon i R i .
carbon/organic carbon nitrogen nitrogen/total nitrogen
GH 668. 18 0.73 51.14 3.41
DR 248.95 0.27 15.67 0.51
QML 335.42 0.32 33.36 0.78
MD 519.34 0.51 17.19 0.35

http ; //www. ecologica. cn
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2.5 U YT TR i SR oA

B - RN TR LT i R R AR ST BRSNS M R Y A W il R RNREAR = B 2 LA T
THIEMEM (K 6), NE6 MTLIEH, HERRA L5 Z AL 40T 0 0 A 3 R ARG, I 5 10 i
208 TR RIS P 200 P LA 5 e A L AR D 0 T3k S e A 40 208 i 7 - 498 v i S b 2 i O S STV A R 400 o 0 45
SRR S OGRS R R AN B S E M G, T I Y R A T S M T AT OGBS
FLA 2 TE ARG, PRI 5 T3 T 2 2 TE A DG, 150 3K S - S g 1 3 PR A2 AH SR A W sg i W &, ()
BF, N 6 S8 0] I Y, E A W i 5 45 28 B b A A S 5 R S, Tl A e R S M LR
RUFIS 2 240 A1 =2 ) ELAT b 25 A TR AR G ST | O IR | A T 2 [0 B i TE AR DG T 55 S Al R
AT 22 1) 2 AR SEE 5 0 R A T S 58 IE M OGO, TR S B e W 2 B AR e, b 54
PR R 2P 20 T S A0 S 3 G R S, 5 T e I T T T 4 T 2 0 3 TR Gk [, VA B R 5 £ Ak R
ity REAHRG  VEAY I SR G DRI R RN R ) e S SRR SRR DG L AR R B VA R 11 3
I R AR A, S84 LT 100m , B LY R4 0. 6°C., A S0 FH Bl Vg5 0 8 A7 76 (4 1 SR TBLRE B 38, X = VT VLA
PIX 4 AN [ AR o FE R 1Y) - S R AR L ) R - R AT BRI, S 45 R R LA, AR
A4 AR 9 Bl A i i R i, LR I R 058 555 S (45 1R B S, T LR B 1 - B i 5 e |+ 4
KITERER

F6 TIERAEWFEEM T EMEYRBNEXY

Table 6 The correlations betweensoil microbial activities and soil physical and chemical properties

" e I e SRR s e TR 2 TR
G SO Lk gm0 Uy g .
. . . o Aerobica . . Nitrate
Bacteria Fungi Actionmycetes Ammonifiers Nitrobacteria .
zotobacter bacteria
WA C/N ratio 0.998 ** 0.693 0.779 0.980" 0.954 " -0.056 0.923
YR Cellulase 0.467 -0.326 0.304 0.391 0.373 0.825 0.088
WEAERE Sucrase 0.846 0.961* 0.741 0.859 0.834 -0.543 0.968 *
VENTEF Amylase 0.909 0.911 0.716 0.926 0.908 -0.416 0.994 **
FE M Proteinase 0.557 0.945* 0.782 0.537 0.482 -0.798 0.733
VR Urease 0.676 0.766 0.978 " 0.597 0.517 -0.477 0.671
M(,d:fwgﬁ% . 0.708 0.019 0. 153 0.728 0.761 0.621 0.498
Microbial biomass Carbon
iy Al
Mitl:%ggﬁ . 0.853 0.712 0.364 0.922 0.950 " -0.168 0.935*
Microbial biomass Nitrogen
WPk Altitude -0.998 ** -0.706 -0.733 -0.992 ** -0.975" 0.068 -0.943 "

* * P<0.01; * P<0.05

3 iTig

TR A R R BB BT, I A SR B O A R i B R A AR - KA R SR A
R R AR, AN ARSI R T T IEM Y X R ER RS, AR R LN, BT 52K
T S ARt PR JM 3 ) S e ol A ek AR b B A ) S A SRR T 55, A R AR T s G 0 ) o3 A T B 55, 3
MU A S A A & 0 TR RE . 7 = VIR X ™ 5 0 4 S REE N, A S R G A7 K
PIRAE 2 RE L A B A AL A B 10°cfu/g UL LR FITEZR R TE 10° cfu/g VL b, MBS R
WIFE VLI DX X 5 A 5 B A W 26 3, R i 3 DS [R) 2R AR 9t T 30 e 0 X R I e AiE AR b 18
U T VR M DX R G B A RN AL AR i A S R G PRI RE AR S ELA R R 1 A
AR TIR, R, 3= 5 WA P o R = VLR eSS Y = PR R R R B HEAE A GRS R
GBI BIEER BRFRK IR A i Py e R B R Ay T A A AR o PRk, AR = VU5l X A 2P A
PRI =TI — = FE R A W e R, AR

TR g A AR YA 2 5 g b DI R AR AR A AR A S A BT S RN A3 i S AE )
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BRRI I3 TR A IR I 5 SR, L B AR SR S B A6 L AN (EL7E S S AL R A e e (o 7
R AR, M i e X A R ZR0A LY SR HLER A = A 1 A dr A e Al (AR S R
GURAS AL A T IIRE B RGIBCR T ORSE T L3R Wil RO BRI AS o ARSI E T 5 LA PLak
FIRAGERF VIR 5 Bl - R P, SRR PEAE 4 /IE M e (9 85 U ORI > PR 19 > 2T 4 2K i >3
B> 25 U 4 R -E SRR T P IR T AR AE S R AR ARG, XTRg R d T =1L
Mo DR AR FEURARAE T, AR A I A A NI 1 L e A W o0 A a6 3l

RERIMF AL E S ARG R R URE R C 2O A 58 R A EE @Iz 3, SRS
G TVF 2 A W2 BB S A AR AT AR AL TR, A BRI AR BB T SIS 23 AR X S AR S RGE I D RE L AR,
X O AR 25 AR G i e Y SRS A BRI R DA R T 4 BRE Al A AR At E R R s . HATE AIRZ AN
(¥ S8 Tr RN TR AR S R AR S R GG R BT, WA O AR s B B T ZDAN R G
S TP R T AR BE R R (FACE) 1 45 e B AR AR 5 R 1 AR TRLFE o BE A S S 2 AL iy
RS R GE, MR AR 2 R 3820 R R e BE AR A5 1R ) 1 SR T BE Aol A DAy KA AR AR 1 %
IR R G, e — Bl P AR A X il b A= 25 28 B8 m] RE S WA A 22 B S T 7 05, I RE U HT L U iR 7 A9 45
SR CORBEFEERE T 4 AR R R 2 S W AR S, HEAT T R AR A L A W M R ek
FUEMBIEE . ARR, BRI AHRR AN B A 55 IEARSC RS | W3 e BE S LB R E W 2R i S SO S,
H 5 A B RN SR P A BT S A A T S, 5 2 O T S M R A B 22 S 2 AR Sk TR, Vit s ik 5
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