+ 1 (Soils), 2010, 42 (1): 45~52

e R I IR AR BRI AE M S B B B RSB B X R

BBy, RS2

% s,

DEb2,  XER

(1 AN R A ARl 2258, M 450002; 2 ZRIA iR A IR DHEA R, 2HE S 242000;
3 T F AR VR [ S R AR B AL BT ST AR, N 450002)

" =

2006—2007 SEXFHeFaMEX 4 Fh 3 5 i P ROV £ L JIEVD I A L SRR D A R KR - M AR B A 3k

17T RGN, RIS AR IR bR e St R b, BIEKIIRZ , B IARIONZE SR> . 52 AmEel, R
PR A C (MBC) DAABRIYIERAR, HEACHIRS R &, SR BT T B AERe B URACR YRR 19 AN+, fdh 7
TN T, FRAE 4 ASREIHER T, ST A BURES MBC ST HLSUBRAR N 5 i AR 8 % 1 IEAT S, JRstrlis £ 4 3 K
FA, AL MBC RIATX SRR L. h& MBC B &Ly M s MBC RINILIR 3. SRt VBRI B2 S h
T MBC #£ 350 ~ 380 mg/kg T+ P EEAL D ) H3E o SRIPEMIL KW ES MBC Lifg it Tooe, Myt ma Rk, &

R AR A TE S IR MBC B IISCR.
KR
FESES: Q1423

IR R L EINE ) W E A GRSy, 2

TIEE YT ST R TR o AR

W, BLE AR A A AR R ) BT AR G A 3 O

A2 MR Y bR B K T B

YRR Y), AT SIS R AEH L P S A A E

ENYIREGAR L, SR A ) A 05 57 R 3 1) R

o7 B A B R £ T SRR I L - T % R

FH B8 0 AN B n DK R0 b B 7 G (AN T I, A AT

TR ED IR Bk mEM, N REZ M

J& TR, BAEHE e R, WYY

H C (MBC) 5 N (MBN). JEY % 3K

(substrate-induced respiration, SIR). ftifi i
(metabolic quotient, qC0O2) Bk LLIFF I 3% % (specific
respiratory rate). VBt Bl Wit B MRy

KL, W4 B DNA £ R [PH]- i Ji s g i 42

¥4 7r#r (thymidine incorporation assay). & [ i

H I PH]-22 & R %4 4> H7 (leucine incorporation

assay); AV BER 45K, Qo i Ig U (phospholipid

fatty acids, PLFAs). PCR-DGGEZ%; 1 /EWEEAAL)

A&, Wi Biolog fa~F- 4R 3 BT A4 2K~ A B ] 4

(community-level physiological profile, CLPP); %}

SEUERRAEY, WBEAR R . BRGNS NEAIL,

OFETH: EZRMEFESTE (2006-2-2) ¥,

PERE: ARG ARBRBUED): BRI

WINPT B A 1 R B P 2 T

A R O AR B D) K2 AR B ek
W, DUOMRR B2 A A A R G TS I B S
I, RS 7 LR R 7 W) MU A R AR TR 2R
TR, AR B B RIS AT REYR 1B A
ReATHUIR I A TENLTR 7Y, AR TR SR o
RS A BAN LA 4 AR B 5 T Rl 2
KRGS AT o 0 LM AR 2 R Y
KA LA R AR, BRI E )
KZ, UL HEI e mse st BHE. ek
ZYRILRHR AL LA A FHJRERE A5 5 SR A T R R
A2 E A S R T CRE G i)
RoR R WTFR D

H 2003 4 £E 5 g 4 BH I 8 2 Rt e D
FLATFE CAT 5 JH R AT (10 FR I RS IR i, 224
MR DX T O ) SR B L R o
BB L RUKRR A, AR RS AR e B,
At BEAEFEAAHA], e ARUE R DL AR T A KUK 1K)
SRR L, JLHLEMEAIRAWT I ASSON IR
FRVERIGE AR C (MBC) Shle i DX A ] T it
BN MR B Bl = 0 55 R sk S R A UK (1 O AR ot
17 T, DUYIZR MR MR B e A 40 5 M i oA

TEZ T TR (1963—), 53, WMfEFHA, 4, #dz, FENFED 7R SFHBIT. E-mail: gliyou@henau.edu.cn
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1 MR57H%

1.1 Rt
k46T 20062007 FAE BB YT, fElir

JHDC LA 7] T - 33 19 ANFE AT, iR > AR
LA (R 1), TR T A RS TR
20 HOMRETEEL, 00 TR A K ATRR I HEAIY]
JRAIIARMAYIRHA] 6 sl BORHRIBURE AR B 1=, 52
WEB A ) .

F 1 REERX 19 DMEEES AR

Table 1 Information of 19 sampling sites in south Anhui
2kl b B it i Tagmti R IR ekl bR R b T R DR
1 BN B8 K326 PR JKH 1 ERAS ) S =IH9T BTt Hit
2 (ECLIES =T nfEer RS B 12 PR A ) = 87 MRS L b
3 FINX B8 9601 RS JKH 13 BT MR =IH87 BTt K H
4 BN IX S E B =T R EE L L il 14 R B A 2 = 97 WeRb s+ K H
5 AT mE9T P RIbEE L K H 15 HINX 3% 2 =BT Rk SiSii|
6 [l EimWiki nIH87 R L 7K H 16 ENiEaRAR 7 = 87 MR i
7 HMX RS nfEer R B 17 EENIRETAR 75 = 87 IEEEARE b
8 N DX =N 8T ML b 18 B X I =97 KAt 7K H
9 BN K326 KFEL 7K H 19 HIWXKES = 97 R K H
10 NI E A 9601 IKFF L 7K H
* 2 REAMEX 19 MERTIRERRELFS
Table 2 Soil nutrient contents of 19 sampling sites in south Anhui
Py AT T N WP MK pH Gy AT A N P R K pH
(glkg) (mg/kg)  (mg/kg)  (mg/kg) (g/kg) (mg/kg>  (mg/kg)  (mg/kg)
1 24.59 114.41 17.44 388.52 4.06 11 17.23 51.36 45.43 392.72 4.66
2 19.48 92.99 23.53 428.95 6.10 12 12.17 43.30 41.59 345.75 4.40
3 15.67 82.37 15.37 125.05 5.20 13 19.20 89.81 44,93 622.97 4.87
4 24.61 114.42 9.50 345.96 5.00 14 30.43 177.75 12.92 528.35 4.67
5 22.83 114.61 27.19 416.71 4.39 15 22.49 102.62 26.02 576.37 4.19
6 29.62 125.40 13.01 384.57 4.90 16 28.18 137.99 2351 438.80 4.05
7 18.67 82.78 10.09 329.81 3.96 17 16.86 82.56 49.57 535.97 4.38
8 16.75 66.02 12.85 258.72 5.51 18 26.58 167.34 18.54 424.66 4.07
9 31.84 178.78 18.54 258.69 4.08 19 25.72 101.18 16.20 277.01 5.28
10 33.83 195.42 30.14 258.65 4.02

1.2 EWHE

2.0 REEFatT BRI 2 mm B
FPRUBR A AT, 9 ks 2 Rl e [ s sl 75 ) L SR V19
M5E o

1.2.2 IRBrEHEANG . LR MR E RO E R
FARRE AL, R FREE 0 20 R 2R R IR RE 77
. MEEK 1 SRR T KRR
1.2.3 WErt+IEMBCIllZE U Joergensen 241
FiVance S ST FE#%-K,SO 3241 %

1.2.4 s RPN I GRS

PEHCEARRME () b B C3F 2R B3 B2F
AR 22, BH G 70 mm. B K 24.5 mm 1)
BopMESL, BT 22°C £ 1°C MIAMXHEE 60% + 2%
FIREE PRI SR 48 h, B, 54 FEAEITEIR 2
RS VPZAT S WE

2 HR5HH

2.1 FREEAHAERERFRE PRI
TR 4 b 3222 pU g AR b g L T
et PRV YD AR L, AN R A ST R
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WA HERI . BORSIRUR SO B ik R ) S R
BRI AR C WATT RE D, i% 4 Fh
IR ARES 2. 8. 11 A1 18 (X 1), IR
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*® 3 HREERX 4 MEZRMTBMORSTER

Table 3 Texture analyse of 4 representative textural soils in south Anhui

45 LEm bk YyEL PR R i
(<0.01mm)
1 MRk 12.24 87.76 s 1
8 bR ¥ S 24.44 75.56 Lz S
2 R 28.35 71.65 ARt
18 KFEL 40.05 59.95 gt

M 3w UL, AR B RORL S R A
Trat, 4 PTUH b R VDR B A 0 e AR
Wb DI L ARV R RUKEE L, JL
S E TR BRI g A
R - i o = b 8 1=, Bk 2 & 30 ~ 100 g/kg,
W0k 25 5 800 ~ 900 g/kg, M Fa Ml X ph BV - 52
L3
2,101 4 b o BT M A B R R AN ] A K AR
B A A A7) 2 B R B AR A KRt
LD T 4 Pl 32 20 b L SR A AN (7] 2B K 5 R
R B ok 2 BB T R R U I B AR
o, Wil 1~3 fFrn. WE 1~3 T LEH, A+
AN TR A T S0 AR o 400 AT S A R B R A 1
A S AEEAJE BB D, HER I B 5w,
B FR M E Wk D o H PRV L ph RV 5
R KR L R A R AR o i £ BRI B AR SR
TR B T AR K W e (B 2). AT
AR A T 9% SRR B kA P R TR AR Ak T R R R S
JHAR 2 A AR YA L A 06, UL R KR
e R U 4 R R B R I A T I 3 A
e, WIRESKAE LS K E A REARA G, AR
TRk 068 R 5L R o AN [ 58 065 R AR o il A 4 4
AR, KREL&EZ, HOOSmMLEL, i
W LR R
2.1.2 AFEEKEEEREE MBC 14840 4 Fh
2 kb T A AN [F) AR K AR B MBC b4
Rl 4 Fron. IWE 4 nrhL, 4 FPASE) 5 HE - A
R FFE A I FD e E JEAR B MBC s, R
HETFAR, BIBUNE ERAL, SAEKEMERFE MBC
(AR 35 5 5 A ) B e B AR A R A AR R], (R
WECE 2 TEEA A DE o 25 AR KUK T AR K R AR

O pig Ok R BRI

100000
o
~ 10000 | [l
+H (T
% H L&
& 1000 | R N T &
S 1 i - :
z S
100 | -
" ;
B
% 10 [ L. . .
1 - - 1]
PR DL MRS KFE L
NG5S e

B 1 4#IERMARE KIS RRIRAE N E

Fig. 1 Bateria numbers in flue-cured tobacco rhizosphere in 4 textural soils

H K N T
toooe. D MBI T EEKN S i B R
H T
4 1000} f
g o
<_ .
35 I Sk
X 100t g
]
&
i
g 100 T
1
MR T WML PR L KFEL
NG

B 2 4FBRMTIEAEE KERRFSLESE

Fig. 2 Actinomyces numbers in flue-cured tobacco rhizosphere in 4 textural soils
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Fig. 3 Fungi numbers in flue-cured tobacco rhizospherein 4 textural soils
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Fig.4 MBC of flue-curde tobacco rhizosphere in 4 textural soils

R B KRR

b MBC & W] i iy T oAb it 1358, OO ph b

g, MM AR AR TR IR ER MBC SR

BUR, WRES RIEANURE AR,

2.2 FEEMERX 19 MERE R CHIIRRRE
ENMHEMENENELER

R GE R, e A 4 Fh o T SR
58 R AN T] A R SRR o A A 400 1) B DAHE KO e 22
MBC 5 i LARE KR sl . BRI, E T Bl
PR AR B E B R MBC 2 ARG AE Kt
R AR AR R A . e pg X 19 AN
SURE RIE KRR B S AR B A MBC 35 il e 45 2R
FITR 4. AEY SR EESYS MBC B LA
UL, B N &8 oAHC . R, MBC 5 LA
BUBTRBRAR N 2551 AR W2 1 IE ARG (p<<0.0D),
LEFARIE 5 FE 6. M 19 LA
JHFRBE MBC S HLUREHM N SRR, Atk
BT EHORE LA 3 AN (R 4, ARG
5 JE 1 B2 L b 2T SRR B R P B B R b 155
L8 NI, MBC & =MJJuMIfE 85.5 ~ 195.3
ma/kg, AR EYEEIE 12,17 ~ 22.49 g/kg, fffE N
SEVEELE 43.30 ~ 102.6 mg/kg, JE TAREHLT. 1K
i N R MBC s SRS 0 1338 38 28,
F5 Fig e B VTR S N X S B B B 4 A5 3L 7
AR, MBC & ®ITUMEIE 247.7 ~ 393.7 mg/kg, H
HUF & BV HZE 19.48 ~ 30.48 g/kg, Blfi N & &

x4 REEEX 19 MR ERIE KR DIRMEYEE . MBC FEM RIRLER

Table 4 Microbe numbers, MBCs in flue-cured tobacco rhizosphere at vigorous growing stage and smoking-test results of tobacco leaves

of 19 sampling sites in south Anhui

ETRe | ek LR MBC C3F fEH& B2F £LTH
(x10MgT+) (X10°4Mg T+ (x10"MgT+) (mg/kg T1)
17 3.01 33.02 12.98 85.5 H* 5
12 27.72 2.36 17.56 85.8 o o
7 5.26 5.02 21.68 89.9 - -
8 9.23 2.46 10.17 103.9 5 5
15 17.12 76.26 72.55 104.9 59 55
3 0.56 0.618 21.03 146.6 e 5
13 3.64 0.134 267 1735 55 55
1 7.58 7.12 73.49 195.3 59 55
5 6.58 0.197 10.53 2477 G5} 3
4 7.06 22.88 21.18 301.6 55 55
19 4.95 23.24 5.84 315.1 - -
14 9.19 2.73 8.59 350.1 H el
16 22.98 16.38 11.89 375.9 el e
2 1.16 0.258 40.6 380.6 th el
1 3.87 0.0387 5.03 3937 o 55
9 6.73 2.67 12.94 544.9 e e
6 5.28 34.95 51.49 638.8 - -
10 10.08 1.47 39.29 672.7 54 55
18 4.69 10.99 6.7 7015 54 55

e =7 RoRARN.
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Fig. 5 Relationship between MBC and organic material in
flue-cured tobacco rhizosphere atvigorous growing stage of 19
sampling sites in south Anhui
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Fig. 6 Relationship between MBC and alkali hydrolyzation N
in flue-cured tobacco rhizosphere at vigorous growing stage of

19 sampling sites in south Anhui

Yo AE 92.99 ~ 137.75 mg/kg, J& T H MR Bf#E N
Al MBC s A5 148 5 AL i X
T KRG R B BRI s B RS A A+
FE, MBC & MiEHE 544.9 ~ 701.5 mg/kg, fi
HUT & HEvu Bl 4E 26.58 ~ 33.83 g/kg, Al fit N & vl
Hi{E 125.40 ~ 195.42 mg/kg, J& A MR BkfE N
Al MBC & & m ALK 8. W& 4 spikn] LA
B, AEENE TER IR L 1 48 0 LA B b e A

2R MBC & R AE 350 ~ 380 mg/kg T i) 1
I:PO

3 Wi

SRR 4 FhE T S P AR L T
W RO VD B RN KRG AR R R A [) A 1 T
RIS HEA I TR RSO AR s ok 21 4 32 LA R
KR AMER MBC 347 T RGE0HT, 45K, A
A 2B KR Bt = i e DLRE K 2, MBC & i
DA K 39 00 Bl S 052 v o P 0 g ol A0 R AR o 3k
EPEERT MBC s AR R AR KO AR T AR R
FRFVERIIAIYE . iR AKX 19 A AR R HE K AR
B MBC & & 5APUTRFIRRAAE N 75 5 52 (1 IEAH
Ky WHEADRE LRE S 3 KRR, AEFE AR
()05 00 L AL R Hh b ™ B — 2R 5 MBC {5 /1 350 ~
380 mg/kg 1) -3

W7 SN 4 3 b e R (A O 3 b R
b SR A K AN [ AR A AR B AR 4
MIREFER A, AR Br 40 i R A A AR IR, AR5 8
W, DU HAA B, BRI OB ER>,  H A
B4l I AR — B, TR0k R B B0 I AR B 1 Rl
WRmKER, SRRBERAR. nfesS fgesn
()22 5 0% o anin] me M X 504 - AR RL 55 A4
e, PR HICRINA G B b, AN
[F) A= 7 SRR o 4 T B T PR B B N B, ik
W R E R ARG 38 Rk B de KAH s V] R X 3]
T DARD R S AR AR, A NLCH A, 7R
FOANTR) AR AR B 40 R L 0 TR R A ) 0
O AR I e B X 4 Fofr 35 520 5 b 390 AR B 4N
TR B AT 117 3 5 T g 0 DX ] 200, ] B g
MRS 1% 4 ol 250 3 b b e
ARG (R 3.

0 I 2 LT AR A o 1 R L R
BRI X AR 4y A IEIR . SR RIS A RE Jg
926 HH A 3 R o 40 o 0 T80 42 1T 1 0 B 34 0 IR > o
SE>TUHE, I IL B AR I T > B IR > A
SRMT, X T AN TR 28 7 A 38 2 [A) A Ll 35 I3 A b e A
P, s N M R et SR B (4 K 0,
T T A4 IR B A A T, LR AR 1 e AN [
SRR e DR, R AR B A A 4 1) B T R RS
RE S AR Oy, DR it R o R oS R L g
RF 1 AT T SR AR D IR B L PR & R R P AR
R R, T B SR S R AR S A Y L
) R AH GRS s IR K I 22 57, RS IR
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FECH A T T SRR (g OO, B3 A, T Bt S
BT BGE T B0 2 AR R AN = AR BRI iR 22
Ky PN ARAEL A KZ 0.01% ~ 10% (1) 40w
RO RN, N T S RE IRAMA L, HETAA]
W AR A ORI AR B KT, B
A e EC (MBC). tAEM AW EN (MBN)D
M ED A EP (MBP) 4.

KEMFRAMED YRS FEIE ). AR
B AT AR R RINAOR b 25 25 M A, o
HAS R E o 10 7 B S IEAR B2, Fepmt
Y Rbsh bl MBC JEHIEEHL C 1 R b A
T R DIRE T AR KN, BEERIH - i) W A [+]
i A PR M AR AR ARG S B T e R X 19
ANFE SRR IR B AR MBC, IXSEHF S e 2
Foft ML L 2% 0 it R e A R ke B R A%, R IUHE
KA AR R MBC 5 3847 LSRN 5 1 52 4
BEIEAK (K5 ~6), RN MBC WFFURIHE T
SNyt R3S R, (RSB AE 1 P A 4 35 TR 25 5%
MR AE AR N S, Ja A et i
5o Donald ZFPHRHE 22 06 3 KRk e B A S R 4
LA 288 28 DA 5 P8 3 110 0 R AP 2 0 K i ) e s
PR AT AR AR, L3 MBC Al MBN 544
Hiy b3 1A 7 i A R IE ARG, BAIESE 13 MBC
ERIF I IE AN TR G S R R 3
AR DR 2R W, R 0 ) A XRS5 R A
il N (RS SLES S

Girvan 25PURIE 1M R C RIG L& B
M, R LT 3 ARG Z R I 2 A
THERN S 3 AR S, AT AR 5 e A X
19 MRS EIERA PR N SRR MBC
AR, KRR 3 AR, 42 MBC 1
MIXFRURS I 3. P25 MBC (R &8 7 i L3 A vy
MBC fUAEIR -3 (R 4), XFPorJ K HE 35
e O Sy BUR S AT 4y R n] e S N BRI
B, AR oM e R e e L A KUK T S
HEAE ek 3 MBC K&

KRR i) Ry L
S T MR KA AR AS . AW A&
Wb ER (027 SR TG 3 96 R 7 TIP3, R ¢ R
()T BCATL B (RIS AR o e i 0 DX AR P2 £ X
R TG B PLRE, A0 35 00 R €0 JXUR 1R 42 5 Al A1
AR IKECH) TR AT TG R 7 R RS R i AR RS
R IUH O S RIS R e 47 —E R
SE R TSR KA = RS (O X . pl - (0

ARG S I TP AR 22 T 55 2% (1) ) o0 28 1 R I B BT
T T R B S ORI, DRI A T RO B
RIS HAE Bk

T AR RIS R R AN Sy, T
SRR LR AR K T sh W Aa ), v 55
Ky tEH, Btk SEpeishPtt, HIEGED
X AT LKA R A ) B B SRR, DRk, IR
FGAE D AR S I FR bR B FCAth 5y 55 A W i bs A
b, Bl (it o 4 e 4 0 8 R AR T
B AR A B R B e B IS T R
0 1 J 2324, R SR R B R A TR
CRrtaBE ) B S LEE R ] fe 2 il AT 1. A
PEIEEMAX 19 ANFE R IR AU BN 55 %0
WEr MBC [, K HRI A 3 AN, RINFE
A AR IV R S LR R T ™ B MBC 457K
SRS 28, MBC fF 350 ~ 380 mg/kg Tt i -4
H (R 4D, R R % AT AR € KU R TR 1 S5 A
br MBC fi%VIKHR, HIEH A HEZMRER MBC A
REAx TR S e - 4985 1, 3 P e B9 A b S e <0
AFFIE o FE FA O DX MR AR B R LR TR O A5 5 AR B
TAED AR S M SR D RE AT G, I ek — 200t
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Relationship of Burnt-Sweet Smelling Characteristics Formation of Flue-Cured Tobacco Leaves

in South Anhui Province to Rhizosphere Microorganisms

QIU Li-you!, ZU Chao-long?, YANG Chao®, MA Cheng-xin?>, LIU Guo-shun®
(1 College of Life Sciences, Henan Agricultural University, Zhengzhou 450002, China; 2 Anhui Wannan Tobacco Leaf Co. Ltd, Xuancheng, Anhui 242000,

China; 3 National Tobacco Cultivation and Physiology and Biochemistry Research Center, Henan Agricultural University, Zhengzhou 450002, China)

Abstract:  Flue-cured tobacco leaves with special burnt-sweet smelling in Zimbabwe were important cigarette industrial material. It was
detected that there was burnt-sweet smelling of flue-cured tobacco leaves in south Anhui Province similar to that of Zimbabwe’s in 2003. However,
the forming mechanism of burnt-sweet smelling was still unknown. This paper was to explore the relationship between burnt-sweet smelling
formation of flue-cured tobacco leaves in south Anhui Province and rhizosphere microorganisms. 19 soils including 7 soil types and planted 4
flue-cured tobacco variety were sampled from south Anhui Province during 2006-2007. The rhizosphere microorganism number and microbial
biomass C (MBC) were analyzed in flue-cured tobacco different growth stages, i.e., rosette stage, vigorous growing stage, maturing stage and
harvesting stage. The flue-cured tobacco planted in 4 representative soil types, i.e., alluvial power sandy soil, sandy loam soil in river flat, alluvial
sandy loam soil and rice soil from 19 soil samples, and rhizosphere MBC of flue-cured tobacco planted in the other 15 soils from 19 soil samples
were detected. The number of flue-cured tobacco rhizosphere microorganisms at rosette stage was lowest, while at vigorous growing stage was
highest during tobacco growth period planted in 4 representative soil types, and subsequently it was gradually decrease in maturing and harvesting
stages. Rhizosphere MBC was lowest at rosette stage but higher at vigorous growing and maturing stages of tobacco planted in 4 representative soil
types, similar to the number of rhizosphere microorganisms. Rhizosphere MBC at vigorous growing stage of tobacco planted in 19 soils showed a
positive linear relationship with soil organic matter and alkali hydrolyzation N significantly (p<<0.01). According with the relationship, 19 soils could
be divided into 3 groups, which was group | with low MBC and fertility, group 1l with medium MBC and fertility, group Il with high MBC and
fertility respectively. Flue-cured tobacco leaves with obvious burnt-sweet smelling mainly produced in 350-380 mg/kg (dry soil) of the soils belong to
group Il. Results indicate that rhizosphere MBC of flue-cured tobacco at vigorous growing stage was independent of tobacco variety, but only
correlated with soil quality. Burnt-sweet smelling formation of flue-cured tobacco leaves related closely to rhizosphere MBC.

Key words: Flue-cured tobacco, Burnt-sweet smelling characteristics, Rhizosphere microorganisms, Microbial biomass



