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2 BEMRM:, G- N G- RS A F F S SMBC 5 SOC &, SE K +3RTEHETIRE , SMBC 2R 48 fb 1y 15 W (E 3 1 IR AE L
B, Hop = e K AR R SMBC 5 SOC Sl . G—i> G- 4> > >0, PRl + 3%
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Effect of Different Mode of Alternating Crop—planting on Content of Organic Carbon and Microbial Biomass
Carbon in the Soil Within Tobacco Root Regions in Yunnan, China

GUAN Hui-lin', GUO Yun—zhou? ZHANG Yun—feng®*, LIU Jian—xiang®, YIN Xiao—huai, LUO Yu-hong**

(1.Faculty of Energy and Environment, Yunnan Normal University, Kunming 650092, China; 2.School of Biological Science, Yunnan Normal
University, Kunming 650092, China; 3.Institute of Agricultural Environment and Resources, Yunnan Academy of Agricultural Sciences,Kun—
ming 650205, China; 4.Agricultural Technology Extension Center in Fuyuan County, Fuyuan 655500, China; 5.Yiliang First Middle School,
Yiliang 657600, China)

Abstract:; A reasonable alternating crop—planting mode is regarded as to be an effective way to build a soil environment favorable for the to—
bacco growing. In the tobacco growing regions in Yunnan, cultivated lands were usually used to grow wheat, light purple sweet potato leaves,
beans, vegetables and other crops in the fall and winters and grow tobacco in summers. In this work, four alternating growing modes: wheat—
tobacco, green—tobacco, beans—tobacco, vegetables—tobacco, were comparatively tested in Qujing and Jinning with aiming at investigating ef—
fects of different alternating tobacco growing mode on the content of organic carbon(SOC) and micro—biomass carbon (SMBC) in the soil
within tobacco root regions. Results showed that contents of SOC and SMBC in the soil for the green—tobacco and beans—tobacco modes were
significantly higher than those for wheat—tobacco, vegetables—tobacco and no planting in the winter modes. It was also found that the content
of SOC and SMBC was related to the ratio of SMBC to SOC for all modes, the green—tobacco and beans—tobacco modes were favorable for in—
creasing contents of SOC and SMBC and lasting the activation of soil, contents of SMBC were peaked in the tobacco ripe period for the green—
tobacco and beans—tobacco modes and peaked in the fast growing period for other modes. The effects of different mode on the SOC and SMBC
ranked in the order from strong and weak as: green—tobacco, bean—tobacco, wheat—tobacco, no planting in winters, vegetable—tobacco. A con—
clusion can be drawn that the content of SMBC or SMBC/SOC can be regarded to be an indication to evaluate soil biological environment for
the growing of tobacco.

Keywords: tobacco crop rotation; soil microbial biomass carbon; soil organic carbon; biological evaluation
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T A Y2 Bk (Soil Microbial Biomass Carbon,
SMBC )2 1 3R WL i B B AE R, iR
A Y A W E R RN, T 3 LR (Soil Or-
ganic Carbon,S0C) 21§ TP RIS M ERAILS
Y, AT R 3R e R A R b 3 R R AR Ak
FITEFE R . R4 SMBC 76 R 32w A 5 L BilR
/0N B HE A R/ N Bt A 0 0 ) - Sl gt
17 B KR BRACRIE R o AR SR , A HE AR FR
FOEAFF R, 0 A =R B B I A =
Pl K R R R R, M RIS MR E
BAZHAE T KSR REZRERZm, A+
SR YIS IR EE M R | SR AR R AU
AP LB A= 74 T TG LA B A A AR
TSR TH BRAEAR + e R A0 B 2R, B T S b R
AR ST R IE 5 22 b B TP E R HEFP S AT Jr =X S -4
SRR TR BB ST, T XA [ 52 g =X o A A
SMBC K SOC FsZ M WLARE o PRIk, SR A S Ao M DU
ZEENGHT, XA FERE RN = FE L0
SMBC } SOC HJEZM#EAT T IH5Y , A B RE M 134 ¥
SRR AR B R SRR LT B SR S )
RBAR AL AP AOVE R , A 0 b - 48 o R ) A< B S ST AR
A P AR SR

1 #REFZE

L1 A&t

2008 4F 4 HZE 10 HEsm BN A E T
JHAE PR A T o 1 X I N B e AR A
M (N.iabacum), FREZEFTHAELI/NE (T aestivum
L.) Bl iR e 22 48 H (Vicia villosa routh var) A
F, BENGE BT (Vicia faba) F5 35 K EAIAE

dn Rl R LA OR R R VR A X B (CK) 388 T
NEWOR G EARE BRI B (-, AL E F
WOk fE B AR E R AP AR AR 2 (-4 , 2R (- A
Bk R WOIR JE ARFE KA FE R R B SR AL AR
R 4 PR VR, EAFR T 4 FOARRIE AR N
PR LT R G A M)k (SMBC ) Bz - 35 Bl (SOC) iy 52
m, AR E 3 M EEX (R 1), X+ 5
¥ OE T2 N 4558 1.55.1.48 g-kg™, & P 435
A 1.20.1.16 g-kg™, 4 K 4354 16.62.15.84 g-kg™,
FEACA LY H1K 105.29.103.57 mg kg™, SEABE 55 K
5.34.5.27 mg-kg, B HIK 22.06.21.63 mg-
kg™, AR Y BBk S B8 208.34.212.31 mg kg™, AL
SR EA 12.31,11.95 g-kg ™,

MMM EAEFTIN, 2BITERE K22
H AR B U SRR R A e i &
FRE0~2 0 cm MRIX H4E, HIBRFTEE LR AR R
TWFRIE T 220, e A\ A B8RS, — 4> HAE 4 C
VKAR A T T E AR Y Bk , 534 TR SR
TALEE 4353 2 mm A1 mm G5, & HT LA
EARPRAIAE
1.2 Wik #7 A ik

T3 YA YR (SMBC) il E S IR E R B
J Vance S5 )7 E:579, 5k F A0 75 -KS0, #2507
Bio FREX 30 g Hrff H A (I ERHESY, it 2 mm i, 4
TE RN 40%0FKE), FEES TR H
FTZEREZ 24 h, AR E A R LB A
J& , F-F 60 mL 0.5 mol - L™ K,SO, ¥ ¥k, 7E 25 C TR
% 30 min, A EEL.OAUE, F B 34000 & A Bk
(TOC)& & BEZE TR B 7R T SRR LA
SENEZ 2 (Fe ), B AR R B K(0.45) , BA5 -3k

® 1 EENXREREFR

Table 1 The design of experiment in location monitoring area

- TiAE R kg hm™ SAEAE LA
B X B AT Type of WAL E WR/m A/’ ey
Site Rotation pattern tobacco cultivation Longitude Altitude ~ Area Fertilizer amount and tobacco
planting manner
B BRI R R RTRAREBIRRAE, TR N25P16'8.2B1035213.2 18410 018 nmmuin N po. K0
HifE BB (E-4) BIVEIRZERE B 22, XU T4k N25°16'8.97E103°52/13.5" 18405 025  JaFHEAMEIH 75.75.150 kg-
=117 J B g o147 " o ” hm_za ﬁﬁi%ﬁgf&y& s N.
iV /N2 (1) BIVEMR LB E 2246, ST 45k N25°16710.27E103°52/12.7” 18412  0.20 P.0w K0 4581% 90.90. 180
BifE: B PAXGE-MH)  BIERIEBRRZEBIE, SUTEAIR N25°16'12.9'E103°52/16.2" 18420  0.12 kg hm™, JHFHRITHE 60 cmx
KRR H#AE(CK) WAT 4R N25°16'12.9'E103°52'16.2" 18416  0.12 120 em
BT RE R (G-1H)  BIEARTERIEZME, DATAR  N24°36.651'E102°40.915 1908.0  0.21
it /N2 (1) BIYEMRZEBIE 220, SUT4&Hk  N24°36.002'E102°40.915" 19222  0.19 WAL
BiE - BiE (G -1H) BITEMRZERIE 221, SAT4&c#k  N24°36.103'E102°40.982" 19246  0.17
ZINE#EE(CK) BUATEHR N24°36.103'E102°40.982" 19243  0.17
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Yk & & (Cuie,mg-kg™), B Cu=Fc/Kc=Fc/0.45, +3E
A HLBRR T B B R P IR B RS IR R A s
1.3 BiEALE S

K Excel Sz SPSS Statistics 17.0 #7835 017 o

2 HREWE

2.1 ARAEMEXIHENELIEE SMBC BT

43 %5 PR S A ) XS ) A A X A A AR
IX 300 Ak ) BBk (SMBC) #H4T S-N-K #:384047 , M
R2ALER . TRRMELREE TRBX , RFEE
PR 0T S 2 A AR X SMBC ¥y B H B B 22
St 7E S X SMBC H72R 4K T 4 (487.69+116.13 )~
(226.25 +44.08)mg -kg ™', & T X 19 & L 75 B K
(468.08+101.45)~(284.16462.69 )mg -kg™; FEAH M 24
Z, WA R R IBCR R4 A B B, T
AR X L1 E P 138 SMBC H, & T
-0 - S - AR R A PR R (CK),
I HAFE S FER ) SMBC 2 51915 3] 8 2K
(P<0.05 ) B 2.3 7K - (P<0.01) . o fiho X i -
JHAZ Fps SMBC 1 SE39ME, Atk E -4, -
M. F-IRE MR XA WL (CK) $#275 200.08,
258.13.261.44.268.21 mg-kg™, H /N8 2 5 3535 5]
e 5.3 7K (P<0.01) , B -4 & Al X 405 e 22— 4
SR A X K A G R L HR R 58.05.61.36.
68.13 mg-kg™, B INE 22 57 ¥5938 5| B E /K F-(P<0.05)
HEETX, S-HEFE A SMBC BEE 27
T, FE - AR R A R M B 80.17.183.92,
220.25 mg-kg”, I HER-MH 5 FE -0l S A R b A ¥ (E
% FUKER BEKFE (P<0.01), -5 5 -4
B 2 Sk B B EKF-(P<0.05), B, 2T MR 7E
R E NS BARE B RS E SR EY

FIE R, W A b 1 38 SMBC & B A BE K
PEHEVE R , AR 2 R0t 42 = A0 3 SMBC A4 5235
R B> T > Z7 - >SS A PRI b

MARISZ FigE=X SMBC $E 53 15 I BER R , 1
FEE RN EUE S 10 IR I BE AR B o V(B R IE B RoR
B 73 A0 B R BENE , R AQIE 4310 , U B SMBC 7EAR X
TIER A, JF T TR S X BB 77155,
TR T IEAS 4016 , UtBH SMBC 7EAR X
IR AEISS], H A B 4 N E R,
SMBC 7EAR X HIER F) o M35 5] . B, 7E R 5 X
55— B -1 S i A SMBC AR R %k, 43 5]
H1-1.219 K -1.331, HUE(E £ B0 2 X E B K, BB
43— K G- R B REAIE HE 0 Hh + 58 o SMBC
H¥5143 75 , Fo A48 SMBC (3597543 4 X AR IX 145
AEYTE N EEREREAEEER. EETX, RE
PR H (CK ) BB Ry TE SO, oAy 3 i 52 s = Ay
EH¥ R E, Ui 3 AR A Xy e e ok 4
SMBC #aFIERNS 5 kR, (A1 1%
H SMBC. fy A £ B4 S E/INF B - IR AN 22 2E BHR 19
F M, S AR S R, SRR B K AR
HEBES A
2.2 AEEMEITEELIEE SOC K=

AWK (SOC)XF +HEM & Fha B b2 A=
AR AR ) B Y M R AR ZI R 52, 2
“ TR AR B R, A B R AR
PEH IR A E B AR, 3 X PN RE AL
XA RIE FBE X A4 AR SOC #E1TS-N-K 354347,
M3 ATLE B : TR ME R RS TR X, AR
F A SOC B BAR AR EMNZR (P<
0.05) ,{HF MR X A4k & FEAY SOC & &5
T E -0 SR R A AR, A

R 2 AREMENA L EME MRS BHIR (ng-kg)

Table 2 The effect of differenct rotation on SMBC contents at different monitoring sits(mg-kg™)

AERR Rotation model ~ 33{H Means FEAEY Sample numbers FrYEZE S.D. B/ME Minimum S A{H Maximum I3 Kurtosis
b -1 487.69a 15 116.13 316.32 652.18 -1.219
54 287.61A 15 46.12 235.38 367.98 -1.331
o ] 229.56Bb 15 29.57 185.34 281.75 -0.358
K- 226.25Cc 15 44.08 176.32 303.56 -0.808
£ PR 219.48Dd 15 32.15 148.56 247.85 -0.227
BT -1 468.08a 15 101.45 289.53 585.21 -0.594
SR il 387.91b 15 47.99 330.25 461.37 -1.538
-1 284.16B 15 62.69 215.36 386.67 -1.190
KR 247.83C 15 43.65 156.21 375.43 0.573

RPN E FRFARARRIEEREE 5%KF F 25785 ; SIS FRERAFERKEE 1%k FERBE. T,

Note: Values in same column followed by a different letter are significant difference at 5% level(small letter) or 1% level( capital letter ). The same below.



136 B AR R 2 B AR XA LA P Rk

201141 H

& 3 ARSEFMEAEE T EANBREZE (g kg

Table 3 The effect of different rotation on the SOC contents at different monitoring sits(g-kg™)

#AERESL Rotation model J{E Means FEAREL Sample numbers FRYE2= S.D. #%/MH Minimum % KAE Maximum
Hi L4 14.50a 15 2.84 10.87 19.04
-4 13.50a 15 2.50 10.12 17.24
-1 13.72a 15 2.30 10.53 17.03
- 13.92a 15 2.71 10.37 17.36
EJ75k 13.67a 15 245 10.21 17.56
BT LA 15.43a 15 3.11 11.17 20.12
-1 13.83a 15 2.67 10.58 17.89
=51 14.14a 15 2.36 10.58 17.89
A PR 13.77a 15 2.68 10.74 18.53

I6 X A2 AR A9 SOC & B L B -1 . 22—
M SR e A& PR AR R R 1.0,0.78.,0.58.,0.83 g+
kg?, BIRZFARK, TIER (13.50+2.5)~(14.50+
2.84)g-kg?; EHTIRE X SRR FEE ) SOC 7
B - B -0 R A R AR R R 1.60.1.29,
1.66 g-kg, A5 1E K1 (13.77+2.68 )~(15.43+3.11 )g kg,
3 H 3 FhERERAY SOC 4 BWE T WM, FHIt,
KA ETRAEGIE SR S EWARZE R, W H 2
JHEFFE SR SOC & 2 B A B BARHER, A F|
F SOC MR, SFRSIE/EY K E MM &
FRFEBIEJG 380 T H A LR AR
23 AEAEMENER T IEREDENTK
A YR RS IR Y Bk S A AL
R B B 43 H (SMBC/SOC) , 3 Hfl /N2 g B 4+
BAERRGETHR(C)FHEHIERD, DEHREN,
+ 13 SMBC/SOC 7E 0.5~4.0 Z[A] 9 TiAHF5%

(SMBC) . A HLax (SOC) K i A= ¥ i (SMBC/SOC)
HEATAHIME AT, 32 3 F R A B A et (R
5),3fH SMBC/SOC 5 SMBC J% SOC MAE 250435
4 0.845.0.541, B ERAAE Y RT3E N, URH -3
MAEYBRERN, TEASRETHREFHL
F - E- M R G e (CK) B RUE . 5345t
SOC #1 SMBC & BT iR, — & R 2B E
AER(E 1), BTk SOC HFR X SMBC A HE M
i, 7R PRV s e SR P R AR (LRI B AR

RS X, -8 fiiEsl SMBC/SOC 43 3l
T - SR S A R VR S 1.04.1.49,
1.84 173 B TIX, 43 B e 22 40 . G4l R & IR 1
YEMERE S 1.23.1.06.1.33; FE R X, LR~ 45 &~ A1
2 N P A 22 57 2938 B i 25 /K (P<0.05) , 4% -

% 5 SMBC.SOC X SMBC/SOC 1< Z&#
Table 5 The correlation coefficient among SMBC, SOC

SMBC/SOC fis X 7E 1.34~3.18 ZJH], & TIRXKXIE and SMBC/SOC
1.73~3.06 Z[i], N3 4 B, TR MR EE TIK WH SMBC S0C SMBC/SOC
WoIX , IR I 9+ BERE 977 (SMBC/SOC) SwBc 1000 03 0845
BT H 91 25 5 L LAk~ A 0 57— A S P soc 031w osa
:—Et: E(J fl%él_‘_: % ﬁ%_‘%} . %IJ JEH SPSS Xﬂ‘:tj%f}"ﬁélf %ﬁﬁé SMBC/SOC 0.845 0.541 1.000
® 4 AEEMEX T EREMREEVIBMLEE
Table 4 The ratio of SMBC and SOC under different rotation
#AERR Rotation model ~ SMBC/SOC Means  #£A%{ Sample numbers e S.D. £%/IME Minimum % KAE Maximum
i1 S i 3.18a 15 0.59 276 4.36
S ] 2.14b 15 0.22 1.78 2.46
1] 1.69¢ 15 0.18 1.43 2.04
- 1.34A 15 0.20 1.35 1.92
A R 1.45B 15 0.23 1.32 2.10
ET Zx—4H 3.06a 15 0.56 2.46 4.14
1] 1.83¢ 15 0.43 1.92 3.39
g 2.00b 15 0.16 1.77 2.35
KR 1.73¢ 15 0.18 1.69 2.21
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1 HIRANBRSHENHRNX R
Figure 1 Relation between SOC and SMBC

W5 310 B A T e e s =X ) 22 Sk B B K
F(P<0.01); E B T X, 8-l 5 T - . 22 - e & TR
J5 A B R) 22 7 3K B B 2 K F (P<0.05) .
I, SR~ B 5 - A R = 2 A v L 12
- T A Wk 3 e ELA B PR A, R
5 Fh X Hi, SMBC/SOC K/ IN B2 AR Hy - 48—
> T~ > 27 — > 2% PR B> S — 4
24 AEISEH#HEN THEFELIE SMBC HzhATL
ME 2R E S, TieEMER s T X, 7EH
M2, N 2RI & A B BB, & B R
14 - HE A W BBk (SMBC ) 25 4k, il 28 L A A AL, 25
LB IR E &, ARG BB E 7% , 2B 1+ 4 SMBC
FITH A A B A SR AR KR ) & o o, e SR -
W B 2 - MR AR, 13 SMBC AR (b A (e
¥ BTE S , AR X 4% SMBC £k 1k
) T AR 1 BRAE RE B , 9 H A B T & AR fh A
XELE, UhBH SR B & - A S VEAR O 2 v 1 1
AEYTEN, ERK T EEE IR EA PR AR HEA,
R ORI BARTE B R 3G T 1488 N /1
ARG ENE. AMREN, LEMEDEKR
(SMBC)BE 2 A WL L3R 0710 51831 3h

A YRRk SMBC/mg-kg™ o
B
3

HR TR AR ARG
£ F ] Growth period

QLM A QT O QKM HKQEM KQ X
TR TG AR O IR
B 2 AEREAFNT LEREYERMHTEL
Figure 2 The dynamic change of SMBC during growth period

under difference rotation

J7, RIHE Ry 3 A A SR o3 B i A R,
F5r5SMBC HA M XM, HEE N FHHLHS SM-
BC 24k B EIEAHK, TE#aL P 5 SMBC 255
%, HHEEHRL K pH {H5 SMBC JoAHKHEM, Hi,
-0 K G- — e R LR T ISR
SRR, A B PR A K B 5

A A K BB 5 SMBC [a] 7547 WIH & 7 2243
Br(3R 6), KILAE KK B lE i) SMBC fA7E R & 257
(P=0.000<0.01),%8] SMBC 7E—ERE Tl /ERiE
PrA AR S AT RETE bR . HIREESE ) R K
0.175, =B M Hr B8] SMBC 1925 S A HALR &,
WRFEARES RS, B TRERRSWAER, %
o A TAE MR R AR R AR , IXFP B A AR 1k
H4: 53 SMBC B84k,

3 4ig

(HWARIHFRE H , WA R R E
+ 3 A W 2Rk (SMBC ) 578 #LaR (SOC ) A R R A4
T, &—MHEL S -8 Fh X 32 5 M b 1+ 3% SMBC 5

=6 BEKME SMBC T EDH
Table 6 Tests the subjects effects between growth period and SMBC

A S SEYE Source 21 A B 2 A Type I sum of squares  H B df 7525 Mean square F Sig.
1 IEAERY Corrected model 322 267.530 4 80 566.882 6.501 0.000
RUE Intercept 12 051 048.282 1 12 051 048.28 972367 0.000
T IR BB A 2 322 267.530 4 80 566.882 6.501 0.000
FEEIRZE Error 1 239 351.408 100 12 393.514
R B3T Total 13 612 667.220 105
KIEJGiRE M1t Corrected total 1561 618.938 104

a. R Squared =0.206( Adjusted R Squared =0.175)
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SOC & B AA BE et M, 3 A A KN
HRIX SMBC & SOC ¥yim T2 -#M. FH-MMEF LA R
b, 22 570K 8 2 B B &K

OARFAEMEAT , LR EY R (SMBC)
AHEK(SOC) KA Yy (SMBC/SOC) [8] £ 8. E R
P, S-HEE-REMEN, A THRE SMBC 5
SOC &, R HHEEMIE. ARAKKX R
SMBC 5 SOC S BN N« 2)—J0>5 4> 4>
AR>S

(3) - Yy B Ak (SMBC) T DI A A B ]
WHAR X A ARG T RB SR b, LREBUEYIRY
(SMBC/SOC) T/ R AR R M AR 4T 38 o A 1
B YA PN R o

(4) AR Jo & 2R IR (K IR ) , 3R b
A — RO, (BRI 7 B 2 A0 L S A 55 AL
BRI . HRAEA/NEEY), WOk B AREE(20
em Z247 ) B, FIARRESR R 1% SMBC 5 SOC &,
Xof M AT S BB A A B B A D3
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