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Microbial populations in different vegetations in sloping field on the Loess Plateau

ZHANG Wen-Ting, LAI Hang-Xian, WANG Yan-Ping, ZHANG Hai, YANG Ting, LU Jia-Long"
College of Resource & Environment, Northwest A & F University, Yangling, Shaanxi 712100, China
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Abstract; Microbial populations at different soil depths in the different vegetation soils of the Mizhi county on the Loess
Plateau were studied. The results showed that (1) in this region, the amount of soil microbes was abundant and the
proportion of Caragana korshinskii was much larger than others. It was least under Medicago sativa L. However, the
different proportions of bacteria, fungi and actinomycetes in a plot was obvious and in the order; bacteria > actinomycetes >
fungi. (2) The quantity of actinomycetes and fungi clearly decreased with the soil depth, however this was not obvious for
bacteria. (3) The quantity of microbes under the naturally vegetated slope was larger than under than annual Medicago
sativa L. grassland. The quantity of microbes under the bush vegetation- Caragana korshinskii- was more than under tree
forest- dominated by Prunus armeniaca, Robinia Pseudoacacia , Platrhadus orientalis and Ziziphus jujube. The quantity of
microbes under fruit tree plantations, ( Prunus armeniaca) , which also supported grass, was greater than under the forest,
Platrhadus orientalis, and Robinia pseudoacacia , pure grassland, Medicago sativa L. and fruit tree plantations of Ziziphus

Jujube.
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et Y B PR RN A iR, E AR A R B, A — R A sh R
K%F, DEMAEYRMMAESREPRERE R, HAE MESAYRRNER G, I EESREN
BB ARER o B, T A S RANRERN RS RN EREAEREA" . HEMEY
FEHRPEBE S0 KB T R AP IRES S H R R Y e R AR, Rt S B+ 5RAE )
RESHEYEFHETNRR, DRERLEEREUTEPROAYREREVEYEFFR, 1RO R
SHREUE IR TR E R BB AR, DR ER T2 RB A VIRER 2R I RGR , 7R e
EHEABERA" . TEMEDZ AEZRRFEE LR, B —FESRBER, — & WksE R E
HIFRE , B RIS — R R KRR ™ HIBUE M MR B AR BB HEAS RS
W R R A RRE D

B R X KRR RE B AT PR R —  BARH B REFATHRE S . HX T HAMARE
3, AR 3 P AR R B BB AN L 32 B R A P R B R B R, Melany SFBFSE T 3%
Bl LR e a7 A A R A PR BN SR A Wi 1\ S BB 4L SR RO S TR, R AR e SR B R SR AR
P IIREARE o FERTBR ISR B — I A AR R A AR R Y K R RBR  , SE R4,
A AR AT IR A S R E S PO RE T B, ATHRRSREM T LRME X
R B AR, S RE & R R AR LR THERFEER,

ARSCHEHR T B R R X ORI B B LA SR BESR H B9 \ TOAR M R T 3, DASTE 3R o o o B, %o
TEEAEYX RITHE, BERITEEERE DR E N RE TS SHEYHRNBEZ R XR,
BN 2 8 138 o 12 IX B9 N TEARHLREA TP A, AT g 2 IX BRI 7K b BRI AR 2SS B 0K o
1 ##5FEE
1.1 BHIERHR

KAEBAL T BRPG A ALERAR M , A AT o, JOE W P il , AL R4 109°497 ~11°029, Jbéi 37°39" ~38°57,
FRAMER , B, T F I B LR AR, ARPEK S9km, B ILSE 47km, BEMH 1212k’ L B #E L5
R BRIAERX , IR 1049m(FR 1) o URBFT BRI RIE, £ FHR 8. 3C, LB 165d,
& 440.9mm, BEPIET ~9 A,

R1 FbEAER
Table 1 Basic conditions of plots
ARBERA) Vefﬁfj |}fears ;lﬁi Slopeﬁ gfdient BR s G
Vegetation types . . Altitude (m) Longitude (N) latitude (E)
(a) orientation (°)

=35 Desolate land - | AFS 25 993 37°46.353’ 110°13. 006’
$tHb Farmland - Jt 38 1006 37°46. 001" 110°16. 157’
BT Medicago sativa L. 20 JLRE 35 990 37°46. 024" 110°12. 703’
17 4& Caragana korshinskii 10 w_ 37 1059 37°46. 001" 110°16. 137’
T Ziziphus jujube 10 w_ 37 973 37°46.035' 110°13. 502’
543 Prunus armeniaca 15 | AFS 35 1016 37°46. 460’ 110°15. 884’
MI#A Platrhadus orientalis 50 Jt 37 1031 37°46.588" 110°17.562'
RBE Robinia Pseudoacacia 10 Jt 36 1048 37°39.728’' 110°04. 514’

1.2 HRRE

RAER AT F E G E A 1, BURERTE] 4 2006 4F 10 B, A FRE S G388 A & WL 5
REUAFRIRR) T, A REAAAFE LERE(EK2) . ALHREO ~S5cm f15 ~20em L, BEHR
BAREIERS ~6 N ERAH, B BUE B A TEN T B E R B = RN,
1.3 HEREEYE

HITH R BT R B PRI E b i 35 B7E 28°C T 3% I 357 3 ~4d, B35 3 ~
5d, ERE RS 5 ~7d, WA EE SR RBRHRENITE AR : B =T L = HUME R EE S <3t
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BUMA B x 20 x KA A% FHME N B R T L S ey R, AEESNESEARERE EE A
PDA 5, MAEARBEE K 1 & +3%KCr,0, 35558,

®2 HMTEEFELCER
Table 2 Soil chemical and physical property of plots

P THEEKE AR 2N EH P
Vegetation typ Soil moisture Organic matter Total-N Available-P pH
egetation types

g (%) (e/ks) (#/ks) (mg/kg)
5% Desolate land 8.32 5.82 0.267 3.66 8.14
$i:Hh Farmland 9.01 3.145 0.298 5.38 8.10
BT Medicago sativa L. 7.84 4.05 0.172 4.23 8.11
3 4% Caragana korshinskii 7.73 4.57 0.337 3.365 8.22

8

T Ziziphus jujube 7.97 4.16 0.223 4.46 8.05
258 Prunus armeniaca 9.52 5.50 0.34 2.76 8.07
{Aq Platrhadus orientalis 9.46 4.91 0.26 2.35 8.14
HI#L Robinia Pseudoacacia 5.60 4.25 0.3 5.47 8.13

2 HREHH
AR TR YR M P T 3% 3 FIAE 1,

F3 TREHFTHIEHBEDRR

Table3 The quantity and composition of soil microbes in the different vegetations

PSR HRESE HEHHER

+E Quantity of bacteria Quantity of fungi Quantity of actinomycetes
R Soil ( x105/g) ( x10%/g) ( x10%/g)
Vegetation types Pt W W b HUR S LY SN S

(em) Up- Middle- Down- R Up- Middle- Down- B Up- Middle- Down- B

slope slope slope (%) slope slope slope (%) slope slope slope (%)

& 0~5 45 54 26 82.72 0.6 3 4.9 0.01 8 22 2.3 17.26
Caragana korshinskii 5~20 60 76 15 16 11.6 6.5 7 12 6.3
P 0~5 7.06 9 6.4 56.67 2.5 1.4 7.2 0.02 5.2 9 3.4 43.30
Farmland 5~20 3.4 6 7.4 1.5 2.8 0.8 2 4.4 6
miFa 0~5 7 1.4 6 51.63 0.2 0.8 2.2 0.02 1.4 2.2 6.2 48.35
Platrhadus orientalis 5~20 4.4 4 4 3.86 0.65 0.8 0.4 1.7 3.5
R 0~5 9 18 36 77.84 3.9 3.4 4.6 0.01 4.1 8 7.4 22.15
Ziziphus jujube 5~20 14 6 3.45 1 0.4 0.4 3.5 1 0.6
BE 0~5 0.6 0.9 3.3 56.53 2.4 4.8 0.2 0.07 1.9 2.4 0.8 43.40
Medicago sativa L. 5~20 2.9 1.4 0.8 1.1 0.4 1.02 0.8 0.7 1
R 0~5 6 2.1 4.8 84.40 2.2 0.6 1.4 0.13 0.68 0.58 0.96 15.47
Robinia pseudoacacia 5~20 4.2 4.4 3.6 10 20 5.2 1 0.8 0.58
Fk 0~5 2.4 10 90 91.74 5.6 2.6 9.8 0.02 5.7 0.47 2 8.24
Desolate land 5~20 1.2 7 31 0.4 0.4 4.9 2.1 0.95 1.5
R 0~5 60 7.08 7.5 83.20 16 3 3.2 0.02 11.2 6.7 6.2 16.79
Prunus armeniaca 5~20 69 3.4 2.7 3 1.7 1 3.7 1.7 0.7

2.1 AFEEHT HRP MR AR

HiZ 3 WTLAE ), e TR AT AR O VB RIS 4 FIER T B9 148 0 ~ Sem AL 3P AE SR DT
5 ~20cm ALH), HAR 4 FBNHERZ o O ~Sem 15 ~20em 3, AR AT R LIRPHERE RS, RPAERE
TEPRE R, I A BT AR AR T 13 0 ~ Sem 4 HIRME R T S ~20em
EEEE, R A BRREHAEREL T S5 ~20cm 4bo 0 ~Scm #1 5 ~20cm +3E P AR T IBRAH KRR
Z , ME W DEAE R 7ERRIBER B A8 HAMERELE O ~ Sem HIRAAHHENZ T 5 ~20cm
Abo O ~5cm 15 ~20cm 13 FE WP AHHERL , ERUED, r&LET, AEEE SHH N
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M BB TRPNARREEREEER (R4,

F4 TREHFTLRAFERSH
Table 4 differences of bacteria in different vegetation

N X Y Z T B C M

N 0.184 0.1799 0.0718 0.0306 0.0255 0.0259 0.02
X 0.184 0.9303 0.5201 0.2804 0.2394 0.2383 0.1915
Y 0.1799 0.9303 0.5529 0.3022 0.2624 0.2637 0.2137
Z 0.0718 0.5201 0.5529 0.6111 0.5438 0.5441 0.4578
T 0.0306 0.2804 0.3022 0.6111 0.8928 0.8849 0.7707
B 0.0255 0.239%4 0.2624 0.5438 0.8928 0.9853 0.8628
C 0.0259 0.2383 0.2637 0.5441 0.8849 0.9853 0.8694
M 0.02 0.1915 0.2137 0.4578 0.7707 0.8628 0.8694

N: ¥4 Caragana korshinskii , X : 5% Prunus armeniaca, Y : 35y desolate land, Z. %A Ziziphus jujube,T: $} #i Farmland, B; |4 Platrhadus
orientalis ,C ; §I B Robinia pseudoacacia ,M ;1§ Medicago sativa L. , T [A] the same below

2.2 AFEMEHT LEFEES A ER

FEPTERAT A& AR LR P REEERE DT 5 ~20em HEE , HAM N R R ZE 3B H EEK
BLT 5 ~20cm ZLHIZE , 0 ~Sem H3TP AT HRTEEME LEL , MHHEFRARERD;
5 ~20cm t3%rp  FrARFIURIAE D B AR WL SR L R P R R LD R Pl AR B AR
MEFEFRERFABELST 5 ~20cm LHHE, KW NERE T RTRAREL T 5 ~20em LK E,
0 ~5cm 130, B LD HEHERL AN L EH EERER D5 ~20cm 13 Mg Ar &L
EHEEHERE AW BRI LT REERE R, ERRFTAARR L RTRERAEEELST
5 ~20cm AbH%E , HABM IR R ZL P EEHE L T 5 ~20cm LLHEE ;0 ~Sem T IEH, FRBHH
BEHEEHERL, ERANM LR EEEE LB ;S5 ~20em S, FF A EPEEHEERL , ®H L
EHEEHERD, IrATES, REHESUM TR AEE D BETHERSREEBEEER(R5),

®£5 TREHFTIREREEZRSH
Table5 differences of fungi in different vegetation

N C X Y T Z M B

N 0.7838 0.2418 0.1479 0.0527 0.0379 0.0219 0.0183
C 0.7838 0.3308 0.2124 0.0797 0.0586 0.0346 0. 0292
X 0.2418 0.3308 0.719 0.3482 0.2711 0.175 0. 1499
Y 0. 1479 0.2124 0.719 0.5224 0.4212 0.2851 0.2484
T 0. 0527 0.0797 0.3482 0.5224 0.8302 0.6116 0. 5465
Z 0.0379 0.0586 0.2711 0.4212 0.8302 0.7459 0.6745
M 0.0219 0.0346 0.175 0.2851 0.6116 0.7459 0.9039
B 0.0183 0.0292 0.1499 0.2484 0.5465 0.6745 0.9039

2.3 AFEMEHT HRPHERE R

FERLTIRER 5 RIS, HAME B R E IR HAERN BB L T 5 ~20cm ALHI%E ;0 ~Sem 15 ~20cm
T, R ARE N LIET AR RE R L, AR LR B R, 7P ERERE R AR
WAIEF 5 ~20cm LHAROBEL TRE, HMWERFZEL T 5 ~20cm £ 0 ~Sem 5 ~20cm +38
R TEFRAELERE, MEE S D EPRAERE R . FEPURIITA SRS LS ~
20cm MHAHBES THERENEE, KUK ERERERBEL T 5 ~20cm L& ;0 ~Sem F5 ~
20cm HIEH AP AFIER D AR BB ERL , MRS DR RAEEE RS AR RAE
R SRR A BT R RIS R A E R B R R ENE R (5R6),
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F6 FRAEHTIRHLHEERSW

Table 6 differences of actinomycete in different vegetation

N X T Z B Y M C

N 0.0537 0.0629 0.0333 0.0096 0.0071 0.0036 0. 0024
X 0. 0537 0.9881 0.6927 0.316 0.2469 0.1439 0. 1036
T 0. 0629 0.9881 0.6869 0.3087 0.2441 0.1426 0.1033
Z 0.0333 0.6927 0.6869 0.4944 0.4052 0.2515 0. 1879
B 0. 0096 0.316 0.3087 0.4944 0.8412 0.5827 0.4614
Y 0.0071 0.2469 0.2441 0.4052 0.8412 0.7023 0.5675
M 0. 0036 0.1439 0.1426 0.2515 0.5827 0.7023 0. 8225
C 0. 0024 0.1036 0.1033 0.1879 0.4614 0.5675 0.8225

Bl 1 ZREW AL EPHE EEARAE S EAXFEE, SR A E AR E S B A TR, A5
TEPEEMREE S OA TS, RS TR ERSEREE, MM A SRS S '
XD A IR R R SR b B 1R BRI E & BB W 1T 3 M E R

o BT Up-slope o 3 Middle-slope a B EER Down-slope

70 -

60 -

MEEE Quantity of bacteria (x10°/g soil)
BEE ¥R Quantity of fungi (x10%/g soil)

L HE %R Quantity of actinomycetes (x10%g soil)

Bl AEREYT LR HE 2

Fig. 1 Distributions of bacteria in the different vegetation soils
N: ¥ 4% Caragana korshinskii, T $t 3 Farmland , B : i Platrhadus orientalis ,Z . %% Ziziphus jujube M : B 75 Medicago sativa L. ,C : RlI# Robinia
pseudoacacia,Y : Ji¥k desolate land , X ; 544 Prunus armeniaca

3 #ZigHitie

3.1 H+BEFEAREMEHRTHARE HEENERREEE, ARG RRRETT b 45 > &
W > Hl. ALkt RETER L, R FOvmmE, e SRR sR, AN SHAREEE D
PRI A + R A K, BB RO IR P A e

3.2 TEMAYZERAE —ENHBIUER, HRPAEENER YRR E DR YA R, H
BT T ERE Y RRES ™ . TR, AN AT o Rk Y RO LB IR & B IR
PR & BANER, WET 80% s Bi i AFTE TS DIEPHAE & BB, R T 40% ; BB ARIE L
RPHEESERR, 25105 0.07% 0. 13% , M HAE K HEF EE 87 0.02% £4 .

3.3 PrEbEIRERE R FeAR S R DA A RORIRR AR B AT AR, EARK OV E TR M X R TR
B, AE AR AREES ST R EOAR, BRI AR 3 HENRES L T HE
BT B3, TTLUE MAr RO RUEE WA RIBAEUE BERIR . 740, TR i s L A R B E K
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ZTHAAFEE TR XERB TREERAER, MM A TEREELH, M EZ AN T
BIRAR/, X SR A YA A shE AR T 45 1F . BB o 130D 3 MR EN O THAEK T L
9, BT R TE L, W HAFRRENS , AN TR BT RSSO GO Fi i — X B 5 8 H SR 30 LA 3
B, MZ AB BRI ERER, A TR AR AT, i A\ TEMGEYRE DT XA HE
YR, X SRR R SR,

3.4.1 FrE&ERATERTARGERBESE, ERTARFE, A —FEgERE LR PHAERE ST
5 ~20cm LB, FESURERA —FHMEREREHRFHEREST 5 ~20em A EE , XA AREE L EHRE
F 3 T 2 BT D B A TR R

3.4.2 MAHEMEAT BILAEENARERREL, EREMNEERFE YN SEEMRNHD T2 RS
TR SR YRR E A A NALS ™ . & BRASHE T EFRREBERET. JRIN
LEHER LB L, TR TR XS T3 ORI 3, BRVE BT R R A SR AR LLER R B, A
TR B B AR AR T EZ B YA BREOR IR, (48 13 P IR BB L . 8 MR A+
RPRAHAERZORERFNYEZTIES ~20em 4 HIRPHEE, HIX U I B2l i S0 e 1 = B9 3R
B BHRE R, X A R B agR.

3.4.3 HERBRSS5HEVURN DG, FEREY 0 E AR AR T EERIRE N REERME 8%,
B e RN EFROREGE BERE " A IRMERES DR P EREEREE, FA IR LER
BEEEHELT 5 ~20cm LLHHE, MHMHEREFARRZEZERAEREL T 5 ~20cm LM E, XHARE
BB I 1 JZ R 3 0 T 2 D B S LA B

3.5 MBAEYBEORE BT iIraa b MeEY 8, TR RPN MEYREOREE, &
FHAEGE T LR, XRBTEMARBET RN, AR ERRANERREBRE BTHERERE
HIARBIE S , X5 BT AR R 2 5 2 2R H L, B R A A KR IR R A5 i, SRR
e + B AR Y BB S BE T A AR " o M R R Y B R T Rk
Y1 BBARMK , SR A K AFFR 9 50a,0. V. Menyailo BE52 A 8L, i 27a BRI FRME BRI A K, FECE
SN B (AL AR B WA A E RS TR SRS AR+ R W T R B R
PR TR T B R B AN R R IR Y BRI R AR R
WATRER S ENME R T HRPBEY BB HREREZ —,
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