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HPE 5 d B BEHE 1 X Hoagland & 3£ 50 mL,
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Table 1 Effect of pathogen inoculation on the levels of mycorrhizal colonization
and hyphae enzyme activity
I*HE::; 'I‘reﬁims F/% M/% m/ % o/ % A%

FR R Y R Gm 58.614+1.22%  13.52+1.19°  23.09+2.08  64.29+2,81  8.5940.45*
Mycorrhizal colonization Gm—+Rs 43.0442.45 8.1040. 25 18.91+0.68 69.2540. 81 5.60+0. 14
ALP Bii% ¥t ALP activity Gm 40.0140.75*  3.88+0.50 9.71+0. 65 77.224+1.99  2.79+0.12*
Gm+Rs 33.23+1. 36 2.91+0. 05 8.68+0.45 75.00+1. 80 2.17+0. 24

SDH i i # SDH activity Gm 21.8340. 88 1.98+0. 27 8.43-+0. 85 84.194+5.01  1.63+0.13"
Gm+Rs 17.50=+0. 83 0.9240.28 5.19+1.52 83.68+5. 08 0.60=+0.07

R PBE N BE £ AR AR, x % O P<T0.01, %y P<C0.05,

Hor FuMomoa F1 A 300 AR AR R G455 AR R A R AR AR

O R AR T AR BT 90 R AR e IR AR e AR BT ) DA S R S AR R AR TR I SR

Note: The data are means= standard error. * * mean significant difference at 0. 01 level(P<C0. 01) , * mean significant difference at

0. 05 level(P<C0.05). F,M,m.a and A respectively represent the parameters of frequency of infected roots, relative infection

intensity within the whole root system,relative infection intensity within the infected parts.relative arbuscule formation in my-

corrhizal portions and relative arbuscule formation in the whole root system.
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Ry P Ak 3L oK %) g 175 i 50328 W 14 o g 15
KVE, HERIRE S 2~ 14 K. Gm+ Rs 4B
TS IR R Rs Ab B R T 5. 26~33. 3 H 2 £l
"l UL, FSE RN Glomus mosseae BEI IR T KB4
A 9 L B SR BT L AT 1 AL

50 aRs
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Disease severity
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Fig. 1

on disease index of Rhizoctonia slani
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Effect of Glomus mosseae inoculation
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TFRAWI TE 5 11 Rk BIEE . RIS T % 5 Rs
SR FEXT HE , GmRs Ab #1355 42 5 SOD 3% 4 ,
BT RERBEREILT 8. 1%,

mE2AUER. ARKES T EXRBRDY
CAT {H AL A K B Fa g » Gm 4b FREBE 42 5
CAT 7t i 7e 55 1.14 K225 W3, o il
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Table 2 Effect of Glomus mosseae or/and Rhizoctonia solani inoculation on

antioxidant enzymes activity in roots of corn

sb e 53135 AR TR ERUEPS %14 K
Index Treatments The first The fourth The seventh The eleventh The fourteenth
day day day day day

POD /U« (g+min)! CK 158.3+6.8 b 157.8+4.1 ¢ 149.6+3.5d 142.0£4.5 b 144.0£5.03 a
POD activity Gm 180.5+5.7 a 155.3+2.0 ¢ 171.8+4.9 ¢ 148.6+3.9 b 140.1£3.9 a

Rs 167.0+3.5 ab 193.3+3.8 b 243.7+4.4 b 185.7+4.2 a 142.3+3.5 a

Gm+Rs 178.8+2.4 a 212.3%+3.2a 261.6+2.6 a 183.9£3.0 a 142.8+4.2 a

SOD /U« (gemin) ! CK 24.7£0.7 b 24.3+1.3 ¢ 22.4+1.0d 23.2+0.7b 23.440.9 a
SOD activity Gm 28.940.7 a 25.541.0 be 26.14+0.9 ¢ 23.440.9b 22.540.6 a

Rs 24.2+1.0b 28.340.8 ab 31.0+0.5 b 31.940.6 a 22.24+1.1a

Gm+Rs 26.140.6 ab 29.44+0.5 a 33.54+0.6 a 31.94+0.5a 22.5+£0.8 a

CAT &1 /U« (gemin)! CK 202.8+2.8 ¢ 204.14+2.8 ¢ 209.4+5.0b 204.3+4.5 ¢ 202.1+3.8 b
CAT activity Gm 218.94+2.1b 211.9+3.2 ¢ 230.2+4.7b 206.14+2.8 ¢ 220.3+3.3 a

Rs 231.545.0 a 260.5+4.2 b 253.3+4.1a 232.2+3.6b 200.84+3.5b

Gm+Rs 233.2%5.0a 275.4+4.1a 253.9+4.2 a 243.7%3.7 a 211.142.8 ab

T R EE R 4 W B RSB G A A RNE FHRR P=0.05 KFREFRE. TR,

Note: The data mean the average of four replications. The different lowercases indicate significant difference at 0. 05 level. The same

below.

FKRRFRE AMF JE i dt 4 & R 5 . H POD,
SOD it CAT i 4 41 1 #2 /&5 » B 480 2 &8 i o ; [7)
o 33 ol e A O R 1 A 5T A R K T AZ B AR
Y f5 w]AH AR 3 R ST I R B R A
2.3.2 AMF %2 23lmREAZENERERZY
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WA EAE R A LT B A A, S K
U W A2 AT A O, AR 8 7K A 1L 1A 41 it RE
AL T B B 2245 1k AR KRG B L 5
4. B2 3 Al A, CK Ml Gm kb F F kAR &
() LT J5T i 36 P B B ) MR AT — Y Bl A AR
A AELIR BE R K, PR Ak 38X B L TS 4% Bl AMF fiff
5Bl M B, b e 1.7 A1l RERE
ELAREE T 11.2%.16. 3% F 12, 1% Rs Ab
FRAR LT 6 M A A, AR 1 KR T iR
KMFBERE N, 55 4 Kok B (g, b5 AS W T %
Gm+Rs AbFE 5 Rs 4k 3 A8 Ak s 3 — 2, 71 & %t

b, Gm—+Rs 7565 1.4 A1 11 KAYJL T 5 B35 M
S W B R 8. 2% .10, 3% Fi1 13. 5%,

B-1.3 7 5 W Mg i 23 b K % B-1,3 # M
fiff 22 5% AT A M I figp L TRT 400 M R L 0 o TR Y R
KEH AP Y IRPUOR R R E . ARIRET
KM F B PR A R TE RO R E B K F L B
AL AN s % He CK AR, 452 A AMF 76565 1.7
KB ERMAR & B-1, 3 # B8 BTG P 5 A7 2%
FAZ YL 1) T ORAR F L HL G M S B S T R AR
BIREE, NES 1 KT R T3 i, 5 7 K 3k F) i
18 B T T Je Bf AMF £ KR & 76 32 )5
FAZ YL TR0 31,3 5 REME B IG ML 4T L Rs &b
PEL,Gm+Rs AbFREE 1.4 F 7 KA B0 M 2 42
A ES. 0% .5. 2% 1 4. 6%,

AL, LSe35 R AME 78 [ SRR S T ki BE A
PEERAR R LT BB B-1.3 % SO i 3% P Ay 14
T, 24 32 F95 5 R 4L B IR RE S A B AR B Y
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Table 3 Effect of Glomus mosseae or/and Rhizoctonia solani inoculation on

Chitinase and -1, 3 glucanase activity in roots of corn

. H1X %4 R EHNIPN H 11 R o514 R
fi b b 31 , ) ’ ’
The first The fourth The seventh The eleventh  The fourteenth
Index Treatments
day day day day day
JUT g% ¥/ pgs mg!eht CK 58.0+1.3d 54.8+1.7 ¢ 54.6+1.6 ¢ 52.1+1.6 ¢ 59.2+1.2a
Chitinase activity Gm 64.5+1.7 ¢ 56.8+2.9 ¢ 63.5+2.6 b 58.4+1.0b 58.5+1.3 a
Rs 75.9+t1.4 b 80.7+3.1b 70.9+1.2 a 61.7+t1.6 b 45.2+2.3 b
Gm+Rs 82.1+t1.3 a 89.0+1.6a 74.3+1.4 a 70.04+1.0 a 44,7£2.0b
B-1,3 HRMERGE G/ pge mgteht CK 289.5+3.6 d 280.1+3.2 ¢ 283.5+2.7d 279.9+3.4 b 279.5+3.2a
3-1,3 glucanase activity Gm 305.0+4.6 ¢ 289.6+3.2 ¢ 297.9+1.8 ¢ 289.3+4.1b 276.0+3.7 a
Rs 324.8+4.1b 351.94+6.6 b 358.8+2.7b 322.2+3.8 a 236.2+4.5b
Gm+Rs 340.8+2.3 a 370.1%2.6 a 375.2+5.7 a 332.3+4.6 a 242.64+2.9b

3 Hgiwhihwe

AR TR AR FUBR 5 18 AR R Ay iy B L
MR L 2 S A ) £ A B A AR A R L AR S BT
FH L TR L 4R ORI 20 T S R R S R Y R
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&9 JF TR 76 AR 26 2 B w0 AR e RN FEAR Y. 55 4b,
AMF 595 5 8 e 5 7= W, WO G =Y
52 a7 E AT A K A AT HED S
FE VAT 141 F - AMF 35 b M 15 f 05 10
UIRE DL S 2215 1A 2 Bl . 5 80 AMF fY
ALP il SDH W& F B . {HiZ 5% AL RE 40 25 i 52
WHEZ A TEE T RFIE.

HEABFSE 26 B, AMF 5 S 48 9 416480 9 58 1
RYESH ARG m VMK Z s LW,
56
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JUT Tl A 31,3 7 R0 g 2 AE 4 7 100 34 12
Hh EE B R A G B, R R B A8 A 1 P IR AE
BETE A R AT . P 4 R L R AR
Ak B R AR ZR 0 PR b K A e TS A B 0 B o, R
3% B ST A 22 K% TR A Y i) RE 2R RRUBH A B2 I . G i T
it X SR H e Y bR A — B R
AMF 75 S0 Y0 /K A it 15 1 100 194 50 2 42 = A 0 40
S e AL, [F AT AR AR A R AR &
TEIR R TR AR YL AOSE 1 KL T R B-1.3 &R
T 1% P D 2 v K T R R 1 3 i 0T B
REET R BEE N . 7 W, AMF 78 45 9 91
1 HR AR5 S TR B A A\ ARG AR .

DA TR AR 5 TR 175 S A 0 B 1 A BB — A
5 T Wy £ 2R 235 R R0 A B A AR A AR A R B Skt
LW L HGE Y E R SRR ROt G Y
FIAR Y57 1, TG AL B A0 AL ) 55 T . IR R AR
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Study on Physiological Mechanism of Maize Rhizoctonia

solani Resistance Induced by Arbuscular mycorrhizal Fungi

REN Zhen'? ,ZHANG Yong-fu''? ,XIA Ti-yuan'?,YU Lei'"? ,HAN Li"? ,CHEN Ze-bin'"*
(1. School of Agriculture, Kunming College, Kunming, Yunnan 650214 ;2. Urban Modern Ag-

ricultural Engineering Research Center of Colleges and University in Yunnan Province, Kun-

ming, Yunnan 650214)

Abstract ; In order to reveal the physiological mechanism of Rhizoctonia solani resistance induced by AMF, tak-

ing maize variety Yunrui 47 as material, the effect of inoculating Glomus mosseae on the resistance of maize was

studied in pot experiment,and the physiological mechanism was revealed. The results showed that the pre-inoc-

ulating AMF could decrease the disease index of maize. Compared with CK, the activity of five defensive en-

zymes(CAT,POD, SOD, chitinase and f-1,3 glucanase) of maize roots were improved variously by AMF. A sin-

gle index showed significant difference in certain period. AMF colonized maize roots and also improved resist-

ance to pathogens invasion by improving activity of the five defensive enzymes. Meanwhile, mycorrhizal coloni-

zation and AMF hyphae enzymes activity decreased obviously after pathogens invasion, that indicated certain

competition relationship existed between them. Therefore, AMF induced resistance was related to defensive en-

zymes activity.

Key words: Glomus mosseae ; physiological mechanism;defensive enzyme;resistance to Rhizoctonia solani
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