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The systematical effect of the influence of AM fungus on the
antioxidase activities in the roots of clover plants
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Abstract: Clover plants (7rifolium repens L.) were inoculated with arbuscular mycorrhizal (AM) fun-
gus, Glomus intraradices, in pot and split-root experiments. The mycorrhizal colonization and antioxi-
dase activities in roots were measured for the influence of Glomus intraradices on the root antioxidase
activities and the systematization of the influence. Results indicated that G intraradices significantly

enhanced the activities of SOD, POD, CAT in roots in the pot experiment, suggesting an increased an-
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tioxidase activity by AM fungus. For the plants with half roots inoculated with G intraradices in the

split-root experiment, the activities of SOD, POD also increased in the other half roots without G. intra-

radices, suggesting the systematization of the increase in antioxidase by AM fungus. Given that the anti-

oxidase system is the physilogical and biochemical basis of the resistance to diverse stresses in plants, this

systematical increase may contribute to the protection of the entire roots, not of the infected ones only.
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Fig. 1 Illustration of the split-root experiment
T AL BRI %

Note: A and B indicate two separated root compartments.

1.3 EHRE

1.3.1 SOD. POD. CAT j&EM: HL 0.1 g #REE,
0.01 g PVPP, M 0.1 g AA5HP, JA 1.5 mL iR %% uf
& (pH 7.8, 50 mmol/L)VKiF>) K . 4 °C. 10 000 r/min
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Table 1 The root colonization and biomass of clover
plants in different treatments of the pot experiment

i | Ak L7/ s fRUR

Harvest time  Treatments  Biomass (g)  Colonization (%)
ARG 74 NM 4.16 N8 0
7 weeks after
transplanting M 4.47 60.9
BRJE 9 JH NM 9.65 8 0
9 weeks after
transplanting M 10.10 68.6
B e 11 )4 NM 16.32™ 0
11 weeks after
transplanting M 16.99 73.0
NS [l HURER E] Y NMOFD M A B E] 9 25 R B (¢ A,
P=0.05).

Note: ™: The non-significance (¢-test, P=0.05) between NM and M
treatments at the same harvest time.
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Table 2 The root colonization and biomass of clover
plants in different treatments of the split-root experiment

E)

Harvest time Treatments Biomass (g/pot) Colonization (%)
BAE 5 NM .
5 weeks after NM/NM 6.16 b
: NM 0
transplanting
NM 0
NM/M 5.14 ab
. 723a
. 723a
M/M 4.05a
. 74.6 a
BaE 7 NM/NM NM % .
.02a
7 weeks_ after NM .
transplanting
NM 0
NM/M 7.22 a
. 732a
. 723a
M/M 7.41a
. 719a
A5 9 NM/NM NM <05 .
.05a
9 weeks_ after NM .
transplanting
NM 0
NM/M 9.83 ab
74.6 a
732 a
M/M 10.39 b
74.1 a

VE: S ) 5 2 £ ] — BORE IR ) 4% R R ) Ak B2 ] ) 2% 57
BE R E KPR KL E L, P=0.05).

Note: Different letters indicate significant differences among the
different treatments at the same harvest time (Duncan’s multiple
range test, P=0.05).

22 AM HEMIRAMELE NS
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Table 3 The antioxidase activities in the roots of clover

plants in different treatments of the pot experiment

(U/g FW)
REE I A SOD POD CAT
Harvest time  Treatments

BakE 7 1 NM 33.0 810.7 " 90.8 NS
7 weeks after
transplanting M 82.6 977.2 112.5
BHSE 9 JH NM 53.0°  777.8° 75.0 "
9 weeks after
transplanting M 95.2 913.8 147.3
BARE 11 A NM 46.8°  7923M -
11 weeks after
transplanting M 102.6 917.1 =

VE: RN S0 3R (] — BURE AR TR] Fry NOME D ML Ak B £ 22 55 W 2
FIAS I 35 (¢ Kz 362, P=0.05).

Note: *and ™ indicate the significance and non-significance (¢-test,
P=0.05) between NM and M treatments at the same harvest time,
respectively.

eI, 3 FlAbHAY 6 MR R AY SOD I
MAERR)G S MR 25, (AR 7. 94
P A 2 R, REGRIN M/M AL 3 NM/M b3
NM/NM #b BTG PR IR FRAR (R 4), JLHAER =
2, 76 NM/M Ab#fr, R AM B IR R
SOD & PERY i T AR #ER AM EFE IR R, (HR5FH
58K B2 5T NM/NM AFRAOAL 2R . 3k e ] — P AR
REA AM L GEY RGBS —L KRR R
Zh SOD itk . 5 SOD B, Bt AM HH
XA ZR POD 161 1 S R I — 2 RS, X
P RGEERRG 7 FARE W W, MifEHfs 5. 9
JEFFARBH (R 4). M, R AM EFEXTR & CAT
T 1A 52 e A A A R, 0 LA NMU/NML Al
M/M PSR B, AM BRI ERIRG 5. 9 B S CAT
TEPE, MG 7 A WIREAR CAT I ¥, NM/M 4 #i v
WAFERFIHEFHLEE 4).
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Table 4 The antioxidase activities in the roots of clover plants in different treatments of the split-root experiment (U/g FW)

_ NM/NM #b 2 NM/M 438 M/M kb3
e R
i %l‘ﬂ:‘@@ KRR '_Eﬂ NM/NM treatment NM/M treatment M/M treatment
Antioxidase Harvest time NM NM NM M M M

SOD BAE 5 A . 256.3a 261.1a 290.8a 307.6a 303.8a 308.9a
5 weeks after transplanting
BAE 7 . 172.6a 179.7a 244.4b 262.5b 331.0¢c 334.4c
7 weeks after transplanting
BAE 9 A . 161.5ab 148.3a 183.7b 210.4c 244.2d 233.9cd
9 weeks after transplanting

POD B 5 A . 606.8a 660.2a 684.4a 861.5a 788.4a 804.9a
5 weeks after transplanting
B 7R . 562.5a 614.0a 712.2ab 866.9b 653.4ab 645.3ab
7 weeks after transplanting
BRI 9 A . 730.5a 707.4a 608.7a 733.5a 767.9a 777.8a
9 weeks after transplanting

CAT B 5 A . 72.6ab 98.9b 60.6a 125.1c 98.4b 148.0c
5 weeks after transplanting
BE 7 A . 90.2bc 72.5b 105.1¢c 69.6b 69.1b 35.7a
7 weeks after transplanting
B 9 A 65.3a 79.1a 65.6a 62.1a 117.5b 85.0a

9 weeks after transplanting

T AR FREFRIR ] 47 AN [F) b B2 8] 10 22 55K 3 B KT (R IRZ LB AR, P=0.05).

Note: Different letters indicate significant differences among the different treatments in the same line (Duncan’s multiple range test, P=0.05).
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