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A study on quantity and diversity of soil microorganisms in Gaoligong Mountains/ZHANG Ping" , GUO Hui-
Jur”, DAO Zhi-Ling” , LONG Bi-Yun"
Abstract The quantity and diversity of soil microbe were studied in different vegetation types in Gaoligong
Mountain, Yunnan. The quantities of microbes, diversity of fungi, and the amount of nutritions were exam-
ined in 12 soil samples, which were collected from different habitats with the elevation ranging from 1000 to
3000 meters. The result showed that the quantities of bacteria, fungi, actinomyces, and diversity of fungi
varied with elevation. The highest values occurred at the elevation of about 2000 meters, and they decreased
as the elevation increased or decreased. The lowest values appeared at bottom of the Mountains. The correla-
tions between soil microbes and the ecological factors varied. The quantities and diversity of soil microbes were
significantly correlated with temperature and organic matter except that there were no significant correlations
between the quantity of bacteria and temperature, as well as between quantity of fungi and organic matter. In
contrast, they correlated less with effective nitrogen and soil moisture content, much less with quick acting
phosphorus and quick acting potassium. The results indicate that the main ecological factors influencing the
quantity and diversity of soil microbes were temperature, organic matter, effective nitrogen, and soil moisture
content.
Key words Gaoligong Mountains, quantity and diversity of microbe, ecological factor, correlation
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HEFL,  BARX R 2 7E 2500 m o BT A B M AY) RUEREEHE, 0 E S FE K
B, ik EEER(1880 m KAL) SR EUT , AW BER 2 F 1 W FAB(1500 m AT A
RS 8 10 4558 1 T A 0 B0, ZRARK BB AR BUBCRITT B R B B T4k, AR AR
WA B, IR A SEA B, MEHBIRE S EA SR SE LM L SR A F)
B, AN A P R B R, R E B AR KSR BRI hnR R 2R
FILFRAR BT IR E A Y SRR, C R — N RAHRRMIRE, 5 R TENSMEE
TR,

HIMBE Y RS RE P RIER RS, HIE RSB R EE M, 3%
ASRENBRRSIMPRER, HEEKKT S LR WA KIS ST, T
HAEYMERKESEESEFEEERNSER. BRI 1995 £, X R ILAI TR
EYIBIRHAT T o 3 FWRETR, NEANRBRRUSAFREESE Y SHERT R
PR E . AR T REAEYBI RIS R

1 S FE

1.1 R#

RSN T A GRS IEN, RIIWAERERRERILEBERRE, \iE
3% 1000 m AEIRTLIRA 2 SR 2R 3100 m HILWTRF AR, FHEREAE 200 m fi—
AMEBRET , LB ZERE 7 AT, 1995 4E 8~9 A IR A B RBBAEMELENRE
+H(0~20cm) , LB #E 12 4, R H M EAFRIE 1.

P EEM YA No. 14 B X E# B ( Rhododendron speciferum ). 0] B LY (R.
dichroanthum var. apodectum ) T3 W I K ( Viburnum chingii )% ;No. 15 B =% AZ ( Tsuga
dumosa ) B BEIE( Lindera obtusiloba ) 2 B 3E ( Skimmia inultinervia )% ;No. 12 B =
WA (Pinus yunnanensis ) BB IE(R. delavay: ) IR L& JA (Alnus nepalensis )% ;No. 13 B
B ( Lithocarpus fenestratus) . z~ B & M F ( Craibiodendron yunnanensis ) MR A R (L.
leucostachyus )% ; No. 6 7 45 R #% ( Castanopsis echidnocarpa )5 & JAFIBE )N LK ( Camellia
wardii )% ;No. 7 5 # B ¥k ( Quercus variabilis ) AR 1L #% ( Castanopsis ceratacantha ) F14L K 1
(Schima wallichii )% ;No.2 BRI¥E (C. mystriz). B (C. delavayi ). LLAR Ry F4R K Br
(S. argentea )% ;No. 3 A B MKW ( Lyonia ovalifolia ) R 1L F/NH-F X ( Cyclobal-
anopsis myrsinaefolia )% ; No. 4 HXKHHR(Q. griffithii). BILEMLAREH;No. 5 HHLl
P LA AIMIFE % No. 9 HH M (C. glauca ) FIF (Terminalia chebula) TR H F (Phyl-
lanthus emblica )% ;No. 10 B K EH R ( Cipadessa cinerascens ) S FHRH FF.
1.2 HEBAYRHEENE

4 A R E R R R AR R ED,
1.3 +HUNIEERS SR, RASR2IM 3 REN T E.
1.4 TE/NIRESHEMEREERE

YIFh B REPE MBI T 1 i A B FE B L e 2 , AR SOAR % 338 v A0 % 3 BE R B0 e R O
RERIE KT, R A T Shannon-Wiener 830 (H' )1 Simpson $§3 (D).

H =-XP,; InP; 1)
D =1-3XP? (2)
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Table 1 The characteristics of soil samples

s iR (m) AR REDRCERSE? LY AEC HREC BEHC de?
Plot no. Altitude Vegetation type (kg/m?) (T) KBP(%) (%) (mg/ke) (mg/kg) (mg/ke)

wLEARER

Alpine bush meadow

EFIRIR AR

15 2830  Mixed coniferous 1.20 8.19 55.9 6.20 263.2 1.1 25.9
broad-leaved forest
£ R

12 2560  Mixed coniferous 2.97 9.89 116.0 11.66 329.4 0.5 112.4
broad-leaved forest
W RN AR

13 2410  Evergreen 1.69 10.84 104.3 17.90 346.5 0.5 81.2
broad-leaved forest

HRrHE

6 2200  Evergreen 1.61 12.16 106.7 16.59 537.3 1.8 120.1
broad-leaved forest
R

7 1990  Evergreen 1.29 13.49 72.4 19.38 442.8 1.3 140.6
broad-leaved forest
i1 lug

2 1880  Evergreen 0.85 14.18 70.5 14.48 335.0 0.6 119.2
broad-leaved forest

W SRR
3 1820  Evergreen 0.78 14.56  55.2 6.79 189.0 0.9 251.7
broad-leaved forest
WAk
4 1630  Evergreen 0.57 15.76  31.8 2.54 113.1 1.1 106.2
broad-leaved forest
E dolywas
5 1400  Evergreen 0.92 17.21 46.4 3.14 124.3 1.0 81.8
broad-leaved forest
TR AR A
9 1210  Dry-hot valley sauan- 0.24 18.40  27.9 1.65 61.6 2.7 101.3
na shrub
TR AR A -
10 1000  Dry-hot valley sauan- 0 19.73 25.4 1.80 51.5 2.7 97.0
na shrub
# : @Amount of litter; @ Annual mesn temperature; Soil moisture content; @Organic matter; @Effective nitrogen; ®Quick-
acting phosphorus; @ Quick-acting potassium

PE@FQ)RF P; % i MNRMSEWH], LU P; = n,/N Ritt; n; 25 i MRAEK
BN =2n;, HETHROEEREZM,

AL Wi SRR SR 3 AR Y BRI T ST Pl H AR W BB, (B i TR ST T iR T Y
PR, LA IR S8 4 28 B TT h S R PR O BE LA R B B — MR E B R AR TR
AEDT; [RE, RS AL RO BE B I S BE K S AR PR 0 U HE S SRR B, TR, LM B 1R AR &
IEEE . Ay MRS E TR A RE T, AR EYRUREZRAESEN
MBS PR BRI RS B, AR T DAMRBUYE B B He AR A RS, Hsh i B o5t LA
BB B He AR SRR O RGBS . 84 R 1k, AMTIKE 288 5 T BUR B dr it
TERMEERETE . ELRBEYTIRT, i ToBEEHEE, HRARRESEER
JBo AR EAR, MEMEDRRS, DEHRECHTERE, WET HRERRENS
R R

14 3100 0 6.49 81.0 8.60 352.5 1.0 63.1
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1.5 ASHETHIE

SRS IRK B SCER( 7] H A S E TR SCER (8] P # ML Bk o
2 ZR5ihe
2.1 SR BEEEDRENS R

MAEYHERGEMEYAERK - EERIR. MR 2 TR, T LAHE EEARE
HHEMESRSENTHERRE BN, 2EHABNEES A, SERBHE TN EMEDE
BRAL, A S RO, BAEYARKZE MR, UE Y 3R B s 8 BE %K 2000 m £F,
B No.7.No.6.No.2 #ith + AV HBE RS . TSI T LIS REMR, 8N4
YIBBEZHR K WEHRE , KR (1000 m Z6) B TR T AR BO K ER
fRAKF,

£2 TEBHATELIHONEDBRELL: X10° N/R-F1)
Table 2 The variation of soil microbial quantity with elevation ( X 10* ind. /g dry soil)

iS5 R (m) T HE )i €595 MEY BB
Plot no. Altitude Bacteria Fungi Actinomyces Total number

14 3100 244.5 0.6 1.1 6.2

15 2830 234.0 1.4 13.5 248.9

12 2560 226.8 15.1 13.8 255.7

13 2410 143.2 16.4 2.9 162.5

6 2200 614.7 11.4 23.2 649.3

7 1990 689.6 23.7 112.1 825.4

2 1880 464.2 20.9 80.9 566.0

3 1820 353.3 27.2 79.2 459.7

4 1630 332.7 12.5 94.5 439.7

5 1400 318.4 16.8 41.4 376.6

9 1210 262.2 8.9 76.7 347.8

10 1000 219.6 2.6 100.4 322.6

2.2 BEALTEAERASHEMENEL
Shannon- Wiener 8 £ Hl Simpson f§ W B E R L E1 B1IER THERUNAER

0.9r1 72.4
12.2 9
0.8} 8]
55 12.0 %g
%.E 11.8 &4
$Sg 0.7} L8
a @ 116 =g
==Y (=3
--c_E [« 18 =}
A —— 11.4 E8
0.6 g &
0_5 i { L ( L L 1 1 L i i 1_0
#H @ 8 fF 83 2 8 8 8 8 8 8 ¢ 8
Altitule 7 § § § § 2 &8 2 &8 3 o 8
+Hs
Piot No. 14 15 12 13 6 7 2 3 4 5 9 10

M1 SBBEILLESNESEM
Fig.1 The diversity of soil fungi in Gailigong Mountains
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1000 m ZE 3100 m AR T HBAEW S HEERE. WE 1 a1, B4 SHEE BBt
HEA BT, BT LI (R 1880 m PL_E) B B 5B (Simpson 16
0.7LA_L, Shannon-Wiener 38%(#E 1.6 LA E), H 7 X L No. 6.No. 13.No. 7.No. 2 H:#h (¥R
1880~2410 m) B, TR FEM IR, BHM IS HE KBS, K%K (1000~ 1400 m)§)
FE#% (No. 5.No.9.No. 10) , BEMRHBEM . EESHEEBBMUES R SHAEYBERN
ELEREARE BN, NBHAAXE, ZILPHMAMEE TS 8 HNERL,No.2.No. 7.
No.6 T HFH53 B3] 12 4R 22. 7 B HUCH RSk M 8E, No. 12, No. 15, No. 14 TR
BAER 7.0 NME 12.3 #RE IR B M HBE 5 3 Bl B &2, No. 5.No. 9.No. 10 +-#F1
3 E% 6.3 18 18.3 ¥kHE .
2.3 HERILTEMAEYEERZSHEESESEFZERHHERHE

WAEYX FZZHEAKFEFREN, Bt EMAEYNFIEREEECE I ESKE. £
IR pH AV ML %, e E B MARES) A SN LHEER
Rt ETERZREERANC, HHRE X SSBAEEROXRN, RIMMNE THRR
ISR+ 3 A A5 0o - A R

#3 ARRUESAFSHAMENENEXIH(RE,n=12)
Table 3 Correlation between soil microbes and ecological factors

s bR THEEKE FHKE AR BHA HEBBE R

Microbial in- (%) () (%) (mg/kg) (mg/kg) (mg/kg)

dex Soil moisture  Annual mean Organic Effective Quick-acting Quick-acting

content temperature matter nitrogen phosphorus potassium
THREE

Bacteria quan-  0.4690 0.5721 0.5771* 0.7051" 0.6076" 0.5414

tity

5%&5 . 0.2757 0.8631™ 0.4394 0.2631 0.4376 0.7824™
ungi quantity

HEEEE

Actinomyces 0.6938* 0.8025™ 0.5980* 0.519 0.4239 0.5826"

quantity

ﬁ&i%%ﬂ'ﬁ 0. 5000 0.6148™ 0.7732* 0.6693" 0.3126 0.5525

Total quantity

Smpson M o sa3m 08003 0.7643%  0.8121%  0.4847 0.1233

Simpson index

Shannon 8L 50w 0.8629™  0.8122*  0.8317"  0.5539 0.2789

Simpson index

* H a=0.05 BEKFE «=0.05 significant level; ** B a=0.01 BE/KF,a=0.01 significant level

MR I EH, BRI RMEYRRENSEESBEESHTZEYE ARREHHE
K, H, SRR A URZERAEXERK, RAFKE SR ERRE SH VRS, &k
AT BEAKF; SERA . TRE KB ZERAR AR, T -5 53 098 A R A St
%, RHEHHRERLLEEEYRBEANZHASERES MO EIRESHTESR . L HA
BABAS BN LA KR, A DS S B IR Y B E MR
FARTBE o

RER LT EBAEYHREZRAZBAZRH R, WTHEE, AR TREDERE
B ; BEMG PR LR R B A MR BN (R 2), SR MAEYHEE SBZ R BHX
PERR B SPMERIA B T BEKF (R 3), S LS KBZ RIMAX AR EERB B EK
o
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BRI LMY R RASHENEES AR S L REVARNA XA SR BEMX,
T A PR ME RS BXZA D TRAEYRELROEE, NESREEMARNT
PWREIV IR T AR AR, R E AR KSR, A RS ITE RO SR AE SRR
AR —EER, LRIBCEMEELEBYBE P IHORE—H, NTTE AR £
HFRIPROL. ERBTTIL EAER, AT T RES R, AR 0 B LA B 4+ R
ST AR AR, R TG R 18 5 T BAH R , I 2 K R B H, T EMA YR K B
IR ARIBRE B, + 3R HURAIA SRS B, + 3 BE MR BRI SRt TR B 5T 1Ly
FHEEE R &G, 10 43RBT A DB, BAR BB R HAZ TR X RIT BRI,
(EFRAAEBE Z DR B Wik, B RMEEN BRI S B EGE AR, EXR AN THRBE
SRS , A SO B (40 No. 5 B3 ) 28 B 2 BEAR B AR S L, LR FB I B RE A | B RO,
ARTES) BB R RARR, LIRSS, K Rk P, B A SRR AR 1 T T A A
A, REDRBL, T WE BRI EREERE, DA IRERMAE AN S B BEL,
FE LR REBI B/ ME

Shannon-Wiener %l Simpson & $UA48 B 4L, AT 7E— B BB b 1) B8 B A S AR 1 19
ERH. —BINE, EREFAMBREE, SRS, R, BN SRR ARG R K
HEAHS . BERIL P LREAENRA SRR BOYEE, WX — s B A A B A&
HTFREHHWEENE K TR, SRR BT, ERMRE EHPIE
R, LRAEYMHERTREA, FREH, EH L HERSHEENESATEERS
B AR ARR T BN DR KR, ENSHA SRR ML RAE Tk
BEHIKFE(E3),

RET EEIMEBRFRIT, LR 2000 m 2GR ARER T BT, L 8H
AP RNRIER, TR SRER, VARRPRAEAFN 22 FADRETERH
BRBEWR, T FAWE N TR GRS 88 2 BSR4 [F] Bt , thuxd + S04 Yy Fn + 38 5% 43
PEAETRKBRERZM, BRI BRI FEAIEYRRZETENED, BAX—R
LR — %A

B AXASREEY, FATHREMVAARTHYBLA LR L LEIALGH
Bh, fe s — 3 B0M
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