oAl % %5 Bod PR K FF R (BRAT R 2019 4 5 A
Vol. 44 No. 5 Journal of Southwest China Normal University (Natural Science Edition) May. 2019

DOI:10. 13718/j. cnki. xsxb. 2019. 05. 012

AR T BB LT T B
HMREYEHESE

A, OB, HAAE,
BXES,  EIA,  KIE, A A

Lo mm Rl R BIRS I YB . BY 6502015 2. hERKRY: WIRSIRT B, LAt 100193;
3. o R A MR T KR A WA P HOR L. AR KB 653100

T . DUAE A M0 5 A T ik 0 7 b 1 38 CLT I RUOK A ) S bkt . B9 15 d K TR X 40 i 300 08 o ff o it e 20 MR
At ges b Mok fsg . S5 BoR . (DRMEOE L SERKEE, WMERAETRE. ke, A mR, 58 E K
TR KT KR LS EKEE, LRSEEMNEEERE. O mERE, BERI T8+ EhfE,
ARE R R MmN RSB THRE T E G A AR R —, (AR KX KA+ pH EA Eh (H5% 09
G2 L. YR, FEEAT 2 A Y2 R LB ST i, N R IR K S R MR R AL R, M wI Rk R K
AT 52 1 %o 8 36 445 2 11 2% LT AR

k # O mIRKE; EERR; RZWER N

hE S EKS . S572 XHKERERD: A XEHS: 1000 -5471(2019)05 - 0067 - 07

A D — B LOBCIR SR A8 B 0 B 250 E Y . B NI E AR s s B T H AT E > A2
6 BBR » AR A LG ATS TH 235 4 0 e 3 ) 0 e 2 A0 TR o S R TET AR 5000 2 A7t M AR
— 7 THT 365 7 ek i /0 L B AR AL R ] A R A U7 3 B 28 U B R R IR 4S5 53— DT o AR
S ) R B ) AR AR R B T O (R A A5 S O B T IR 7 R 2 R R R o
(4 . g i A e B AT A e RO R R A T AR 2~ 3 AR SEE TR s EEARAE BB AW A
T3 FIAR 45 22 UG (9 &0 Rl . 3 ROIEACOCRD YL A, KIMEER S8R LR . A 84375 i
SrBOR M pH (R . LB B AL

N T I SE IR R AR R T LB T XA A A A b AT KR AR B R A KR T B A
KEE AN BT . o A 2 DT AT BE T b S A W AR e A ™ A A A T R KT A Dy 2 5
WK T T B — R XA A A AT S TR KT R R R R AR R 4R
i BETHM IR U AP BORAR ZR05 0L SR I K R RE S B S SR A0 T A R e Y U
SR — S A ol 8 R G R R R s O e S SO A AR R AR T R B AL e, IR K T X
A TR) 26 5 - S8 ) 82 0 AT BE AT R B A0 22 5+ X R P R AT AL B ok 20 5 1 b BT L il K X pHL (RN

O WHBEW. 2017-12-05
FEAWH . v EE R A F S A R m R TR H (2015YN1L, 2017YN17).
TEF A XS4 1984 -, Ly WA, PRI, 328 S50 Rk 55 50 2 T B i 9



68 B HFERFEFIROARAF RO http://xbbjb. swu. edu. cn % 44 H%

S I 5L AR P S R SR o TR 8 AR A L B 3 O 0 S0 S R R R R . B X v R K TR R A
T A R4 ) A [ 26 20 - 98 (4 S 0 6 DL ARGE. it . ASBIF T B 0T A 7 3 A I A A £ 8 IR P 1 38 K A -
CHRCPE 836D+ B9 5 sy T KW 0 40 i SR AR AR I . 8% pHL (AT Eb (. —Hi 4 ot it 0 A0 52

1 M5 7F*
1.1 Re

PR R R 5 Ry S AL ACRR - MS K326 (R IR H AN FABRITE A D). Mk - e e e mk £, ok
Hama ERMMEEX, K, 28R A 8IS SAR (24°01'N, 102°45'E, 4k 1 840 m), E#E/EM
SR, ERR . AUERY I s KR R A DU £ OB (24°11'N, 102°45'E, IR 1837 m) . BiE
VENRR 10 45, R F8BE, Aramy o 2. A S a3 b R an 26 1 proR. 203838 2 - HERDRL I 2 o)
b A & SO 1R (40 TR0 € = R a2 s ¥ YA s Qe S s O 0 A S0 & O (=T (1 R e
HA YR B R Tk RS+ (% DL BER KT Lad 2 mm §F . Hd— 301 TRl K, W s 280K
KA (YXQLS-18SI, L sl 47 BR A "D R E N 121 °C, Ky 105 kPa, KB 2 h. KE & RE, K+
e T i 4 4K L IRE S, f5A

1 AHE5KBELEELE(0~20 cm)fik. BEMBRRESH. pHE. BNRRESH

+ 34 KRz / Yo ik /% Wi/ % pH {E AHHL/ (g« kg™
EAp: 28.0 £ 0.01 12.1 + 0.07 60.0 = 0.07 5.12 4 0.03 20. 88
IKFE+ 36.8 + 2.82 13.5 =+ 0. 35 49.8 &+ 3.18 8.00 = 0.05 25. 66

1.2 REgIHFFE

ARG IEALHE 2 HEARIRE . YR N RBEVL X A 8. FWR R A, 2059 20 8 Fn ok A £
A ZE KT AR K E A RKE. A8 —, B ES 12 % KB, §NMEHEER 6 K.

I —, T 2014 4F 12 H 22 H & 2015 4F 3 A 5 HAE, 7 B K225 N R ADE BT 748 (GXZ
RERY, U TR AR Dk . Hor, 2014 4F 12 H 22 H-20154F 1 H 11 HAE MM, T 1 A 12 HERK,
3H 5 HRFEWOR. BAkmt, BEBOK/N—2, = — O A R R B N R ek, ST R R, RN AR
F% 3 KRZhT . BUS R, AR LMY, MHR AR L OB NE 7T om, FORHNAES cm, & 8 cm, K
R 300 em®, BREREKT 42 250 g FEHRIFEFRFENIRSE 25 °C, JGHR 12 h, I HIFRJBT & vk 45 ) 3 5 K B 4k
P e AR 70% ~80%.

I =, TP — PR ai R, T 2015424 H 17 HE 201547 A 5 H, e EAL
R i B I il & AT 1A R ARG, o, 200544 A 17 H—5 H 20 H, AENEM; TS5 H
22 HBA4k, 7 7 5 HRFRURSR. BAZERREAR 3 bRANTE . USRI, BALGR R 1 BRI, {5 B3y
MBS 2540.5 °C. H¥ &SR 27 °C, BARREE 20 'C. A% EOARNAE 12 em, FHAZNZE 10 cm,
11 em, fRFLA 1000 em®, A2 KT 4 1000 g SR AR B APl De K i . — B AERR 1 d ek 1k, 4k
P EHEE K BN FHFFN 7020 ~80% . WEME K K IC B FoK. N IR A shid 508 A (EBI-20T, Ebro In-
struments, Germany), jc3Ri % N & 2 h AR, 8 T BEARG IR AY 23 [0 42 S50 A bR A KA 52w, B 7 d B i
— R AR E

HHEAE L ORNR7.0em, FHANK 4.8 cm, #6.5cm. BHERNER L SEAFH 11 )
TRAT . TEBA AR 3 5 MR S F -, B 55 DR EERSE, IR AE R b FL/NFL . PR IERE & A L. K B i 4
BN EIRE B ADGIREE FRA . A K 20~30 d BB,

1.3 MEBMAE

AT 30 d FNSCAR I, 36 OR8] — 02 (4 PR AR s 0 R 2 A R rp s L i SR 4 1/3
b 3 A4~ 5. SPAD {f (SPAD502, Konica Minolta Sensing Inc, Japan) . 8 &5kk 6 4~ 52 (H 10 F ¥ . 1E
BRI E ) SPAD {H. YRARE . MR . A ZESRAL A AR A A T B R g I BY T b



% 5 NEH, F:. FRRFHEAELETRFALTBEY GHEFET 69

BRAR AR ZE I 0 JF . FEREES AR 1/3 b 5T ddm it R B RR I 4 B BN T 5 T A4 R/NEYE BT
by R TARES, BEFH (Scan maker 3870, SEED [, 4L R 100 %0, H image FIZ Ak B4k
PE 43 A B TR AR AR 5 N S B B 2R AL 2 em b Ay ELAR N 2B B RN ZE AR A(E B, BReef
Fit s MRS, 105 'CAF 30 min, 75 C R ZE a0 T T &

o AR WOIR S . ABR R AR AR R B IR RS S HT IR TAE. R E R
B OR IR A T e M R TR A B BRI R T RE 10 g, A 250 mL =,
JA 1 mol/L BEWR %A 100 mL 2 g/L X K B Wi, sidf s . #8750, E FARBHGHL LR 0.5 h, i
6 h, ofyE. T HL B A 2B F B Y ICP-AES(Optima 7300DV, Perkin Elmer, 26 ED il & U W% — %
FHAM K REITER ., TRERMMEITREE S SR — O FEE LA, 1 2.5 £KIEE 1 h, H pH it
(pHTestr 10 BNC, EDM &M pH (. H Eh 3F (ORPTestr10, 3% E) & 242K Eh 5. RAWE
20100 R A R
1.4 HE\ESHitHH

FH Excel 2010 #4738 4 BRAIVE R 4007 » I SAS 9. 2 il GLM s FRAs AL, 47 15 [ 22 52 2 WAL 22 4%
Br. WG 2 5 20 M G v AR AL FE 2R (SRR B X (So DL IR CR W A2 BEH. H
/N I (LSDYFE 0. 05 /KR, #hf7 2557 i PR 5.

2 & R

~ A IFKHE 4

2.1 AELE S EBREER g |EESRXE 5 %

Wi % TG R, CHOR R L > 3
KK E IR W E W TR TR S H . Y BRI
RAL E MR LR R, AR 0 s | Bb 0 0
FHSCTREN (R 2. SRREIA L. L .
AT 1 G TR T RO R L 2 02
TR K 15 SR, AR LR KR, W 200 m . o £
Bk B R O BN 4R 505 K R T 65% A o Lales [ Bb 0

£rig JKFEL £r iz KRBT
132%. 50 ML R L, AT KR W Ko~
SR TERI . R BAR A2 ShAh . RIMLLHE o e g
%ﬂ7k%éik$ﬂ€?iﬁ%$ﬂﬂfﬁiﬁéﬁ%ﬂ@, %3’3‘7@5%* 2w Y, RRANEFEERR - KGR T, 828 m
O D T B S 0 TR B 2 TEAG G 5% 3 (p=0.05),
FEATG R C B 2) 2 30T DA b e 24 4 B 1 K@= LR
A 7 th K TR SR R A0 55 A K R 9 25 57 8% F & oot @R
F2 TERAERFRFMN - ARKEESHTREMREEREMNBEERRAEST

s —

+ (S 94. 05" 36,47 92.76"" 31.76 12.47" 153. 64" 70. 16"

K (S 8.52" 0. 12ns 5.07" 12.09™ 13.42™ 0. 00ns 2.71ns

SX St 51.55" 13. 09 58.2" 43.57 17.65" 153.34" 25.38"

W =

+ S 2 388.08"" 884. 17 2 061.727 185. 81" 115. 49 129. 26 972.29™

K (S 6.31" 56. 83" 98. 22" 129. 03" 51.38" 37.757 193. 64

SX St 1267.06" 1004.68"" 1 1110.98"" 72.58"" 48. 75 64.29" 645. 98"




70 % U R R F AR A KA

http://xbbjb. swu. edu. cn

% 44 %

SR PR L, 205 iR K

& AR

TR R Ltk . ZERLAIEE R SPAD i (1A
35 SR, KA il KB . R R R AR
ML FI . ) SPAD [HER EZIH 2 E L. —

LR ] BROKAS L R B e BN 22 57 4

R

— B 3. ANKERAT . Bl = rh 2R

Ji SPAD fHAFTEZE 5 4h o ZLE MK RS L 18]

AR B

FE BRm . 2R R SPAD R 25 R RS R A
S SR, KRS . KRS R R SR

FE T A 3.

22 tE_MERES#. pHEMELE

AR 20855 K FE 4 ) 1 3%

R

AR

- At e R*=0.965 6
tooof o BB, wmm— =
800 f
600}
400
200+
Oo 1 2 3 4

T RE/ (g

B2 mxTREL-t@iats kit

it 73 B8 S I it o i B ) SN K R AL FRAH EE . il TR B 8 4R v T P RD T O R
Horpr, ARAE LA T 9620, 3K 56 mg Mn/kg; ML R85 T 21606 . %53k 79 mg Mn/ke. #id T M

Mn F I FAE (] 4).

-

2t | KB
% 9_-%;‘D%K%
<'_
= 67
& B
i 3t
= a
0
30}
5
B 0r
S
g A
0 ? Bab
0.8}
Eo.<s
3,1 A
o 0.4
Wl [ s
a
0.0
45 |
A
%30-
&
151
a
0
4T

e —

KFEL

12
I, %
s &
ey
B |3 i
a =
0
130
4 {20 g
&
i
10 #
2 %h 0
108
B
A |
A 06
2
04 o
1
b B a 192
45
A A A "
B
:
15
b a
0
iz IKFEL

HEe=

Pl P R )k 5 5 B R [ — M, TR A I 25 S S
NG F R R KA M0 2 F A7 563 88 X (p=<0. 05).
B3 EHEEALEXEH XA LEMERLHRGH 0
SARRKEMTEAL . SR K E e T4+ pH H 0. 1 ANBaf, BERALT 13 Eh i AW, &K
XS KRS - pH A Eh 28 L5 it L (8 5. 5SRB/RE LK, KL pH 8 E& TLaGE

1), 1 Eh {E W 8 #F AL T+ (8 5).



% 58 MNEH, F: SERARBLIETRAELLSTBEN S HEET 71

10
C I~ KRE
g | B miaReE A
a [ _a
far]
e 41
b a
2 -
100 -
(VY| 0
2~ 450
2 80} A
an
@ A
= Or 300 F
5 :
i “Of B &
s 150 |
5 a
= oot
I -
0 0 -
[ABE KEEL £13E KEEL
B AN R R G bR KR R — A, KE Ui 22 A 5 AN R R G b KR R — A, Kp Ui 22 A 5
TR AR/NG FRR R — KT, g an TR AR/NG FRER R — KT, R
ZERA G FE L (p<<0.05). ZERH G FE L (p<0.05).
B4 RAMNALEMNET G H 0 B5 REst—Fr+3E pH {4 Eh 1489 %k
3 it it

VRS (R PR R 7S 71 (NN T 20 A NN 2 3 D - 4o NI e (S I A T N 0 NG S
IR RS, 7™ E 5 W A R S AR L A s K AR I 2 B SR A R L M A% T i
SRR, PR, TR BE 8 AT AL A O B O 1 AT )R A B R IR AR R R AR — B ROR G i )
RO e Yl K TR S BIF R B A R i ML B I P Y R KRR T B AR . AR B RIE S R G O R O T B R il K
PRI AT AIE 2 ARG 478 fol e o0 R I A i A, R S O A AR R A P R B A BATAY I A R &
WY, KRS b B KR B PR TR T R R R AR R GR 2, - 3. X SR
TEMWF TS A 5 — B0, RAF AR TR RS 9 R R AT 3 i K T BB 8 35 B I I i e 2R AR R A K. SR
1M 55 KA i il 2K i B 2 R AR R B 2 i it T A E A T AR AR (GR 2, 1B -] 3D,

YT MM TR Z — TR AE Y AT LIRICR T B ST SO . A RS T
HAPEORT 60 mg/ke. B 51 M0 GERRR GG TR 20 BOrh EE L SRR T S BURSE . SRR R
RELFI I 2 28 O k43 B DB AE AR BT M2 B . N RS R . ZLHERUKAS - M i 5
R 25 R 29 me/kg (P 4) AR T AR RE G S S IR KRS . BR LD T AN B S RO
) 79 meg/ke, # TR BRGE TR S B0h R I FUE 60 mg/kgt . 203 IR K T T S B AR R T . AR
Oy B AR R A B Sy 7 A BRI DR RS O AR R I R e S AR A2 MR R BN ) AR PR AR AR 2 (]
L. 3). SR, el KBS . Bl /K R b = 0 B 2 BOR B B 3 I R (E R T AR AR . e T
IR MR B 8 A KOIR B . SR T R RR G T TR L PR, it BOR SPAD HAET (B 1, 3).

1 it KT I v AT LA O3 e, T RE B pHL AR AN S TR AR A R ) A 3 v R S 5T
RWJEEMBTR 8. BTN SR B AR, F R 3 pH S Eh {HRY R . AT SRR
W, S5OR KA PRAR L . iR KR S . MR £ 0 b A 3d Jt ol o7 W8 35 B A s AR Bk K R R Rk A= AR Ak
(5. — i & . 4 Mn®" 59 5 70 5008 1 S S0 A0 R Tt A7 A B AR T 85 25 R 3 Eh {H<<500 mV i,
Mn'" 228 R Mn® o B0 b3 v 9 3 L R AR IR 5 R K I IR K TR 4 pH B A
LI pH EVEEITE 6~6. 5 W, 25 AL A IR FHE. 24 pH E<6 i, AF Mn'" B8 J5t; pH {H>6.5



72 B HFERFEFIROARAF RO http://xbbjb. swu. edu. cn % 44 %

B A A Mo (e, B BEER a9 AR S pH R AAHCOCRS 2. b, iR KRR 2 S B
W JEEA HLAE 5 W i 1 . DT A AR e 38 S A A D e 57 o B8 B R R A 7 A L I A A T A e
— ISR,

4 % i

EAK AL FRAR LG, e U KA A R ML LR A . SR, W G T B K RS A Ak AR
Koo il I T BN Wk 21 A T T e A A A R 0 R A PR B R I (R R N
RSB G EE AL N EEAT AR o B A BB AT T I 9% R T K T AT BE TR A L
SRR B AL . T BE 2315 R AR R IR T B B AR A AR L DT R I 1B 45 R 4 B UL

5% Uik :

[1] BOEME, 2EUNE, VUL, 5. B MEE R R E T ot [1]. SRR, 2014(8) . 199-201.

(2] Wh MG, sRABOL. EIEAL. 5. MR IE AR RAS AR - MLE B i iE (1], ZRCRAE R %, 2011, 39(1). 120-122,
124.

(3] ERAMLFEBHEEAT I, T EE S (M1 Bl B#ERRASOR M AR, 1987,

(4] XOEM A0SR (M. deat: s ER ® R . 2003,

(5] F 2, XVaEsEr. B8 0w 50 8 DO B 3% AR X I A B B s [T, /K RORFe24 4R, 2007, 21(6) . 126-129.

(6] sk, FEE, BRHE, S EEXNEIEAE KR D BERBEH IR 052w [T]. SHMRL AL, 2007, 35(4) . 62-65.

[7] TUOMINEN L, KAIRESALO T, HARTIKAINEN H. Comparison of Methods for Inhibiting Bacterial Activity in Sedi-
ment [J]. Applied and Environmental Microbiology, 1994, 60(9) . 3454-3457.

[8] JENNEMAN G E, MCINERNEG M J, CROCKER M E, et al. Effect of Sterilization by Dry Heat or Autoclaving on
Bacterial Penetration Through Berea Sandstone [J]. Applied and Environmental Microbiology, 1986, 51(1): 39-43.

[9] ROZYCKI M, BARTHA R. Problems Associated with the Use of Azide as an Inhibitor of Microbial Activity in Soil [ J].
Applied and Environmental Microbiology, 1981, 41(3). 833-836.

[10] CLARK F E. Changes Induced in Soil by Ethylexe Oxide Sterilization [J]. Soil Science, 1950, 70(5): 345-350.

[11] LABEDA D P, BALKWILL D L., CASIDA L E J R. Soil Sterilization Effects on in Situ Indigenous Microbial Cells in Soil [J].
Canadian Journal of Microbiology, 1975, 21(3): 263-269.

[12] Zyofim. hsl, ma k. . AR IO 15 i 1 B 0 -2 00 7V LR as a & [T . )7 PuqR 244k, 2013, 28(2):
19-22.

[13] M/ LB S Ym0 ES [J]. hEmER, 1999, 30(3): 139-141.

(147 3k W, sRMEESE, BOORE, 5. iR e He 18 JOK TE X i [ e B S pE BT 52 [T, o3k, 2011, 48(3): 540-548,

(15] #fF A, 3 fbsrdr (M. deat. fEL E R, 2000,

[16] GEE G W, BAUDER J] W, KLUTE A. Methods of Soil Analysis, Part 1. Physical and Mineralogical Methods [ M].
Madison: American Society of Agronomy and Soil Science Society of America. Inc,1986.

[17] SRALFE . AR, 2ME, . MEEERGAT R [J]. 1%, 2015, 47(5): 823-829.

(18] w5 JL, B{alr, MEW, & L PMETRE LRGN EE X [J] J7RMBEITTERR %, 2004, 11(4);
10-13.

(19] FE/hIe, HM3gs, 4 9, 5. M A pH M X + 50A 20U MR rH48 & 0 o R e (1], L8k, 2013,
44(4) . 969-973.

[20] WALDREN S, DAVIES M S, ETHERINGTON J R. The Effect of Manganese on Root Extension of Geum Rivale L. ,
G. Urbanum L. and Their Hybrids [J]. New Phytologist, 1987, 106(4): 679-688.

[21] HOUTZ R L., NABLE R O, CHENIAE G M. Evidence for Effects on the in Vivo Activity of Ribulose-Bisphosphate
Carboxylase/Oxygenase during Development of Mn Toxicity in Tobacco [ J]. Plant Physiology, 1988, 86 (4):
1143-1149.

[22] MARSH K B, PETERSON L A. Gradients in Mn Accumulation and Changes in Plant Form for Potato Plants Affected
by Mn Toxicity [J]. Plant and Soil, 1990, 121(2): 157-163.

(23] B&R. BRIL=MMEER PR ] T ARMEITTERY, 2000, 7(5): 56-58.



i
al
s

NEH, F:. FRRFHEAELETRFALTBEY GHEFET 73

[24] PAGE E R. Studies in Soil and Plant Manganese: II. The Relationship of Soil pH to Manganese Availability [J]. Plant
and Soil, 1962, 16 (2): 247-257.

[25] .ok R ER, L LR R E IR LETEMNE By AR IE R [T] P R 2 4, 2009, 21(9).
105-109.

Autoclave Sterilization of Acid Red Soil May Induce
Mn Toxicity in Tobacco Seedlings

LIU Mei-ju's,  WAN Li*, ZHENG Feng-jun®,
ZHOU Wen-bing®, LI Jiang-zhou®*, ZHANG Li-meng®, LIN Shan®

1. School of Resources and Environmental Sciences, Yunnan Agricultural University , Kunming 650201, China ;
2. School of Resources and Environmental Sciences, China Agricultural University , Beijing 100193, China ;

3. Extension Center of Tobacco Production Technology, Yuxi Tobacco Company, Yuxi Yunnan 653100, China

Abstract: An experiment was carried out on red soil (acid) and paddy soil (alkaline), on which continuous
cropping obstacles occurred, to study the impact of autoclave sterilization on leaf fresh/dry weight and ag-
ronomic traits of tobacco plants at the seedling stage and on soil physicochemical properties. The results
showed that autoclave sterilization significantly decreased the dry weight, plant height, stem diameter and
leaf area of the tobacco seedlings on the acid red soil and the opposite was true for the plants on the alkaline
paddy soil. Autoclave sterilization significantly decreased soil Eh for red soil, which may be one of the fac-
tors responsible for the results that soil divalent manganese content exceeded the tobacco Mn toxicity
threshold on red soil. However, no significant difference was observed in soil pH and Eh between auto-
clave sterilization and non-sterilization for paddy soil. Therefore, in researches of the mechanism for soil
biological barriers it should be taken into consideration that autoclave sterilization may induce Mn toxicity
in acid red soil and thus inhibit tobacco growth, so that the evaluation of the experiment results is objective
and reliable.

Key words: autoclave sterilization; continuous cropping obstacle; agronomic character; divalent manganese
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