44 1 + o R Vadl 44,Nd 1
2007 4¢ 1 H ACTA PEDOLOGICA SINICA Jan. , 2007
*

= O EE HaE”

24!

i 7

(1 ferp Rl R 2 M0 ARty AR M B V5 5 B 458 A0l 3 B i 9206 =, Ui 430070)
(2 Herp ol K 2E A= dn Bl 2B, I 430070)
(3 1 E R BB RN ARSI, Kb 410125)

KA T SR EEAS A BETORUR F IR 1K 6 AN 203584F, F 2% PEG+ 6% Dextran BiAH 4> B§H R ( Aque
ous tw@phase partitioning technique, {55 24 A2PP) A4k 41 B4, Wl & 41 1 A P, B9 AR 4 8 BORLE T IR B
BF A ] B o 5 R (1) SR O 1% JH R 2L B8 T3S e I VB Bk 5 L3 — 2 /e 4e R R
2h, BERR AP B A B . (R AR 2 B R AT 0 41~ 0160 2 8], AN BE R & HO 40 HEAT b, 405 0 5
KRR WU > BRI E> B L k1 (2) A2PP BOR SR AT 4l 4 R (4 B . 6 ML BE
TN 2 5 L3RR K A LR S5 G 0 — S, T P AE 2 S BR B8 W15 B0 4l 1t an B A4, LA K2 4k
IF BAETET PEG AH, A2 63% ~ 78% ; Al B HREN A T 013 1~ 0148, AN BEFUR & 34l v $2 B 207
5 906 4 5 2 A (7] ( 3) AR A R A0 R A8 LU/ ERIR N FRIR AR R =

218 WA G BEHOAR 4l 414k
SIS

LR A R e s B 2 Y 3
PRI AT AN BB BERAE, AR LIRS AR
e AAT TR SRR, 2 LRy HER
AR LA HUTORIAR G % 43 T AR B8 110 3 91
CBy HIERGAL CBEAE ] B S AN A AR Sk B
SR EE R M 2 1 o SR S R
B LSRG A R L BORURE L, AR HESS 85, It
B SR Al HATACGRYE I Sl A1, X 0T 9 0
LIRS AL A B 38R0 T R e AL LUK
AN R A F B R T L
AR S 1, ZERT FLAE VR G5 AL R HEA T S B A
B NE AR SR A ARG L e A A VF 2 IR
Heo B HB AL, BAH 95% LA F - 55 A Yy e
IR L BTG 73 18 RS 57

AR 73 B AR B LR T 20 tHEEE 50 SR AX,
I LR - 2 P AN R R A DL — R W
T K I, (AT AR RS [ AT, ey 4L o)
H1 5 AR 28 A AR TRL, 50900 BE AN R AR AT
IEF) I H o TSSO 2 N T
A it ) SRS A, P L Al AR K
SrF AN 9 5 7 RS B R D R R

h— P RO AW o 8 T3 v, AN TG I 2k T
B AT T R T B0 Al )4 T AR e, I 43
o HHT NV f503% 1) /& PEG( 2R 4 [i%)/ Dex2
tran( 1 280 24 M PEG/ T HLER( WA SRk i IR £h)
RGE. KT AN [F WAL 4%, 2 35 i TR AS A
lﬁj[S, 10] .

2T T AR Hh DX 3 - R b 3R [
R R BEAE WAL & Ol KR 1) 3% P
ARSI RAR T WAL LA AR 1 21 58, ) ] 5 A
O3B B AL B BRI Al Al 1, BT ANF BER &
(LT 3 AR, DAY BRI 2T 858 (MU e, R
PRAH J3 25 B 18 HRN $857 21338 JIE ) 35738 R ik $2 43t
B et -

1 MRS Tk

111

1111 3RS P R IR B AE A R
Hhe FARESET 0~ 20 an K2, RS, B AL E
VKFE PIORAFAS AL T8 R, 5820 i T T 3
A3 AT AR LIRS SRR SRR BN 1.

iz

* o E R ARBEATEG T H (40271070) A A K 27 K2 A R B 3 6 % )y

JHIRE, Rmail: qhu@mail. hzau. edu. cn

PEFE R A D199~ ), Wik, BUAE ISR AR ML 27 5l 1A

WORE H 2005~ 10- 14 W EIE SO H H: 2006- 04- 21



1 A I TR B B AR 9L S AR T 151
1 N
Table 1 Vegetations and parent maerials at the soil sanmpling sttes
B &) KA R LiER 4 B
Soil No. Sampling site Vegetation Parent material

1 i 5% Wenquan

781t Tea garden

P T4 Sandstone

2 BEMF Heshenggiao %[ Tea garden FEPYLLLL AR £ Q,deposits
3 i S Wenquan Sl Vegetable b 1% Sandstone
4 B A Heshenggiao 3 hd Vegetable HPU AL R L Q, deposits
5 3 Tongcheng S0 Vegetable 1£ X% Granite
6 Pii-¥ i Shizishan Mt Forest P 5% Sandstone
11112 L5 PEG( 4> ¥ 8 000 Da) 4T 4mmIIELE3 g, i de NIRG 2 ho ALBEJEHY 1 1%

Amresco 23 7], Dextran (°F- ) 43 - & 500 000) T
Pharmacia 2> 7], JHER G40 T b 507 e X Ak A s
FERLHI SN T B R A LA 6 o R AN ZE A K T
%, 150 e Bt o

112

11211 B3 s e 3 pH fERH pH v
ROKLEE 215B1) o 38 S R WA v, A AUR
R ASIR - W IRIMIN L. A HE K 1
mol L '"KCIAZ#e) MG E vk. by ak R
FEPR L (FE ¥5) et

11212 FF f iy Ak 2 B EE LR 2 B nT WBh k)
FRARFUAT B, BEANRE 200m 67, 7K 45 1 a) F§ 7K B
40% , BN de UKALRAF 26 o B 30 A0 HOE =LA
TR R Y, B — /N 1 mol L' NaOH YA
WL - eI 77 2E 1K) QO,, BT 25 e B IRA R
7~ 15 d, 50 3 d # R — ke B FRE I LA
I

11213 203 b 40 1R 11 43 25 (1) LRI B
B 2mm B L AE S g(ET R T =AM, n
NN RYES 7AW HE 5 g 01 1% JIHFREH 20 ml FIE A%

2

BBOELL 20~ 30 L FLAR A8 M, 25 Jh g, HUE =
PER AT 4tk

(2) AW alifl. 535 % fi# PEG 45 Dextran fif I
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[ 532, 3 Bl FITC 44049 3 min )5, & 015 mol L' 'Bi 1%
BNEE PR 10 min, P 5% £ EIRAN 2 2 min, 7K
M, RS H 5 ml 2 mol L 'NayCOs #1145 ml H vl il
RS R TR R, AR 2 7E OLMPUS BXS1 % 6 i
(CC ARSI ST R U NN 6=
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Table2 Chssification of il bacteria in size and average volume

KIS Size SE TR Average volume
2% Qlass JEAR Form
(Lm) (10 "*an’)
N /NER Small ball < 112 o3
0 FRIR Medium ball 112~ 116 14
0 Kk Big ball > 116 42
0 /NFF Small rod <2@< 1 os
0 FFIR Medium rod 2~ 4@1~ 114 24
0 KA Big rod >4@> 14 1000
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(2) BEW S PEG AHAN B2 ) =1 s B 10 L1
BT BT F A 1 an®, RS, TR 2 SER 50T
80% A R IEE 15 min, ZK 7. T4 )5, TN FITC
Yot 3 min, KPP, TG A B0 g g Em 211

RLI RN S
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BB/ A @100 @100 @i 1
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ELTE(111) @T F(012) @55 H(0145) @107 °©
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Table 3 Basic properties

& 3 a0, ik 6 A~ 1K pH 7E 3185~
5163 2 1A, ¥4 BRIk H 3%, K+ (3~ 5 5 H) M
pH A8 A% el A AR vy o B PR R 3 B 1 1
AL BN T 0180 cmol kg ', FL4 TR IR e
PR o 1 B, JU IR R AR T -, =ik 8104
emol kg 1o 6 AN LREA HLR SR 1413~ 2813 ¢
kg !, WA R R B Ol 1013~ 5115
mg kg ', Hh 1.2.3 5 5 BB, 6 5 L&
M BURLALK P, 1.2 SRR RS B e T
30%,3.4 5 L ZE 26% ~ 28%, 5.6 5 L K kE
TR, N 6%~ 7% o

of the soils examined

+ g Tk SR 201 %, AHAE R

Sil PH HHLIT OM Microb. P Particle constitvents (% ) Exch. acid (cmol kg 1)

No. (H0) (gkg 1) (me ke ) 20~ 2Lm —oim - A 4t Sum
1 318 2016 1315 261 91 32167 0164 n4 8104
2 431 1615 1212 3219 33182 0134 5161 5195
3 473 1413 103 33133 27181 0107 4117 424
4 5129 1618 291 4 49108 26176 0112 0168 o 80
5 5.63 1815 2313 3192 6176 0106 0108 o 14
6 421 2813 515 21192 6124 0137 4145 482

212 Gevk 4t R WA - FERI A0 B 70 128 A7 AR B3 25+

4 v, R E TR IUE MLE(1 5.3 5.6
SRR 4B 2B 0156~ 0160, & B T2 U440
RGBT L0 (2 5.4 5 TR Sk KA 0141~
0142, tHal - FF Ay BRI 1 51 U3 5 1 U6
S\ 55> 251 U45 . MRERETREM 1.
3 F12.4 SR, DA T ) o B O TR b

4

FELFEI O RE, BETCRRT 438 40 1 (1702 1R

o AEARIG T, (A 3 B BRI AR AL 43 2
AW IUa> Jebd a> RPN kL, X5 Hop2
kins (¥ F7E45 AR A1 o H AR B0 ) B
e, AT RE e T ISR RS S A v
A EEANTR] T B8 BB 22 5 B o

~ ~

Table 4 Bacteria separation, purification and extraction rates ofthe si red soi samples tesed

+ g5 N M 44L % Ratio of purification A
il A2 D EREDIR T P A B
Separation rate Biomass in filtrate Biomass in purified ) i Extraction rate
No. (Clgg Y solution (CLg g !) Purification rate
1 0160a 28010 21814 0178 0148a
2 0l 42b 265 4 1911 0175ab 01 37ab
3 0l 58a 13115 210 0170ab 01 43ab
4 0l 41b 14114 10819 0177ab 0131b
5 0l 55ab 20519 12917 0163b 01 43ab
6 0l 56a 42013 32719 0178 01 4a

1) AR A7 BEA GE v R 56 22 7 AN 35 (p> 0105), A [R5 BER IR GE v KT 30 22 5 1 2% (p < 0105) The same letters mean no significant difference (p>

0105), whereas different letters represent significant difference (p< 0105)
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B> 5 51> 3 5k, ks B 25017 @10~
ISBB@OAN g 't difbE U1 S e, 3
Sb AR, AT 7218 @107~ 34813 @107 4
g "Th. R g AR YR R Kl 6 5t
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B /> B 8711 @107~ 40510 @104 g T+ 1, 4
BHEM AR C 12411~ 4716 Lg g ' T, W
DR T 50% .

Table 5 Changes in number and biomass of soils bacteria before and afta purificat ion

- ) B 40 Number 2 2 P) FE Biomass
:Tfj (@eh (Clag)
JR -+ Before aifl J5 After JR 1 Before alifJ5 After

1 75313 34813 4560 8 21814

2 43310 22214 54310 1911

3 25007 7218 216 1 9210

4 368 8 16014 3567 10819

5 334 4 24713 305 2 12917

6 51201 27710 74515 32719

Kl 2 7R T 28 A2PP I SiAL A ) TS A Y
B WTLLE , B 0UE K H I 1.3.6 5 4l
AR5 a0 F T2 70 000, 15 DU EOIR 40 1
E, 355 LBV AUV EOR G B 05 T, 6 5 BUMT
RGN A . WAHE D ERE, 15 L2l
PUNBRIR AR RN 2, 3 5 a4 iy DU R 40 0
ZUAK e /SRR T IR A0 5 A2 P A 2, 32 AL
87y, 6 5 AT AT IRAR o A= P B i, T alidl

Je /N FEAH B AR B i TR 4H B . Al AT S 4
BLR BN SRR IR A1 51> 6 51> 35 1,
N SR AN 6 51> 151> 3 51,

EIN L ks R H I 2.4 5 1, NI 5L
R A, i in)s 2 5L DUNERCIMTPIR 408 8 3, 4
SR DNERAH B A, OO AN R T4 B
)i, 2 5 AT LA AT B AR P s e, Al
JE KA FFRUNERCR A0 A A Y . 4 5 L4l
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P T R R R 4 80 0 A I A A AR b B (A TR A SRS o TBOK 125@1074%)
Figl1 Photos of bacteria fiom the six red soil sanples before and after A2PP purification (Left: before purification; right:
after purification. The scale & 1B12 500 000)
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600 -
E /NER Small ball igk Medium ball 1 Ak Big ball
'on B /M Small rod O H4F Medum rod B KAF Big rod

100

300

200

100

AARUATIATILEEETEREILCRRARKRARRRARRRAY

ANARMNNEANENRRAARRAARNANRY
i

AOAAANRRARNUANNNNANN

0

#H B %L Bacteria number (X107

B /NAF Small rod
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SBN | BNP
141 Soil 1 | 25 1 Soil2 | 35+ Soil 3
400 r B /NEE Small ball £k Medium ball

m 44 Medium rod
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SBN: 4l A 4l %L Soil bacteria number, BNP: 4[i{kJ5 41 14 51 Bacteria number after purification;
SBB: #li4k Hii 41 £ 4% 5 Soil bacteria biomass; BBP: 444 Ji5 411 18 24 & Bacteria biomass after purification
K2 AN BESUR & I IR A AT 4 1 T A 4L
Figl 2 Purified and wpurified bacteria comporents from sails derived fiom different parent material
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PROBING COMPONENTS OF MICROBES IN RED SOILS OF CENTRAL CHINA
WITH THE AQUEOUS TW@PHASE PARTITIONING TECHNIQUE

LiYan' NiDeju’ HuHongging” Xiang Wansheng® Li Xueyuan'
(1 Key Labaatay o Subtrical Agriailture Resource and Environment, MOA, Huazhong Agricultural Uhiversity, Wihan 430070, China)
(2 College d Life Sciences, Huazhong Agricultural Unhiversty, Wihan 430070, China)
(3 Ingitute d Subtrpical Agricultural Ecolegy, Chinese Aadarny Sciences, Changsha 410125, Chima)

Abstract

The aqueous two2phase partitioning (A2PP) technique, considered as a useful tool to separate and purify cells,

virus, macromolecule, has found extensive application in biochemistry, cytobiology and other relevant fields. However, few re2

ports are so far available on its application in the field of soil microbiology. This experiment was designed to study components of
microbes in red soils with the PEG/ Dextran A2PP technique. Results show that soil bacteria were well dispersed after the Dowex
resin, sodium cholate, glass beads and soils were mixed into suspension, which was then shaken for 2h at the temperature of
4 ¢ . The separation rate of bacteria ranged between 0. 41~ 0. 60 and varied with parent material in the order of sandstone>

granite> Q, deposts. The experiments demonstrated that A2PP oould separate and purify soil bacteria quite well. With the twa
phase technique, about 63% ~ 78% ofthe bacteria in the soil samples were separated and stored in the PEG phase. With the
fluorescence miaroscope technique, nost soil bacteria were closely tied with soil clays and organic matter, whereas with the A2PP
technique purer bacteria could be obtained. The bacteria extraction rate was in the range of 0. 31 ~ 0.48, and varied with par2
ent material in the same order of sandstone> granite> Q, deposits as was with the separation rate. For the six red soil samples

examined, miaococcus and microbacilli were dominant in tems of forms of soil baderia.
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Red soil; Aqueous two2phase partitioning technique; Bacteria purificat ion



