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Effects of Glomus versiforme on active oxygen
metabolism of Poncirus trifoliate under iron
deficiency and heavy bicarbonate stress
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Abstract: Effects of protective or defensive system on trifoliate inoculated arbuscular mycorrhizal fungus,Glomus ver-
si forme , were investigated on sand culture under iron deficiency and bicarbonate stress. The results showed that the
soluble protein contents and the SOD, POD and CAT activities of root or leaf were significantly higher in mycorrhizal
plants than that in non-mycorrhizal plants under iron deficiency and bicarbonate stress. Additionally, carotinoid con-
tents in leaves were enhanced and malindialdehyde contents in both leaves and roots were significantly decreased,
which suggested that the arbuscular mycorrhizal fungus G. versiforme was able to enhance the defensive ability of
plant itself to avoid harm on cells of trifoliate.
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45,2002 ; Bk T4 ,2003) 5 41 /8 9 A 51 (Diedhiou
25,2003) ; W20 130 55 B 38 %o A8 40 4 9 15 (Sylvia &
Williams, 1992) . Y=+ M EEE T ERTAL
FEOH FEALEHO) B EHE(- O .. &
FHHEO) . ERNEAEE T EABESESE
ARG, BUHGBRAACEEEWY B LE
(SOD) . i1 & 4L Y8 (POD) . it B L S B§ (CAT) .
PSR RERE(MDHA) & B RETE
AAFEER. KPP R ARLR.VE.ERE
BRH KRS (EH3E,2000; BRILA%,2003). Y
AEEERFET,.BHANTEMRELREL
TFTEHERS B, MY AR ZEEENHF GF
%,2007), —EHEYEZATE HR.ZH.UV-B
BHEFEHan, KEEAMERVFEXRI
T (B WHE%,2008). HX AM EHXE EHY
EFERE THEAMBANEHERARE., BES
(2000 F A AR AL AR T RH W
R ERA A BALY S CEEERMBRRENAE
RE. HBRA%QOS)IEL, RB&AHGT M AM
HEWRHHE POD IEH B I , MDA S8 T,

WREEM L% pH JEE N 5.5~6.5, BRE
HBEEENBIEN—FfaiAk. EREX 2 #
X, tHPEURERRESESH .. EH5IEME
SRk mALI ., FT ok, &R 56 LB (Poncirus tri-
foliata) LA A BRI B Al AV IF AR BE 4 48
BRERESEBMMILIFE, BT AM EE R LA R
PREMEM, IR AM REERERRRE LES
YRR, IR YA = AR B B AL
BiRtE%,

1 H#EI7s

1.1 &%

WYPeed,d 2 mm . BHPESBHRE /v,
1: DR 1 mol/L #HMWEW F,48 h 5 AR
KPS, KB 48 h, ERIBEE T . REHHE
KEh¥E T, WERE 121~126 CHEBHAKHE 2
h, U BEHY,EEFOERL 20 om, FEERZ 4
em, % 18 cm MR EEFBH A, B4 3 ke,

PR AR B O i R BR BB B (Glomaus ver-
siforme) , HALE T R AB ¥ B Y & 5% 5 IR BF
FT AT FP [ AR R L R R O U B (BGC) 7 R4t
%45 BJ03, | 10 BAENE 7045 1T, RARE

B, BAEMER 20 g.
20054F 12 A 15 A, & FE R BEH A RFER

F, 5*7}(%%:’:@’75%%}@%5?& 10 min, 718
Kk 3~4 XK. REEMHFHESHELL R
B4 26 CHRY. 2R HOCHERMH TFEHT
BHEF. BE 10 EBZRE, EHaX/KE
B 25/15°C, BW R —K 200 mL ZEK,—1
Bl .EHE6 R/, S 200 mL B 2E
FEM(EE) . BRPE—K. 2006 £ 6 A 20 8,HL
HE TR R Bk B LR KR B

1.2 B S

RERANERRT. BE-FRLE. A
EMSEN AMABRARER  SAEMERN
2.1mL, 41488 MF). HE-H ¢ A8 B
KB, EHEEHZEFRE+ & 50 pmol/L
(pHS6. 0) ,¥EXT IR 4L 38 (CK (pH6. 0)) ; B3 W (2), &£
BB LEFHFW (pHS. 0), B FRERE (pHS. 0) ; B FF K
B3 FHEHLEFW+ 4 25 pmol/L+0.5 g/L
CaCO, 415 mmol/L NaHCO, (pH?7. 0), f& #§ CaCO;
(pH7. 0 BEFW (LD, RS EBZBEFW+8 25
pmol/L+ 0. 5 g/L CaCO; + 30 mmol/L NaHCO;
(pH8. 0), ¥k CaCO, (pHS. 0)., XUHEIL 8 b3
HEBUHMAGER 6 R, BELERBEF.4L
EDTA-Fe B 424t 1 MAJE, IRHEARFNH .

L3 REAH* ,

B WM 8 Y R K B Phillip & Hayman
(97O BB BHRBEE(D) =AEEBRBRLR
BRE/MEBRBRBKE X100, BEREMA
pH7. 8 (BB B v W, (KA TR B, IR FBEABLE,
4 000 r/min B> 10 min, FEBEA FHRPREH W
B EHEEHE.SOD.POD. XY ¥ PERF
1% (MDA) B9 I 2 4K 8 2 & 4 (2000) ik . CAT
TE AT 2 % A Cakmak & Marschner (1992) 3.
BT A %0535 i SAS 4+ ANOVA B #4744 E R
B2 R, R LSD BAESE R GLM
HREXHEEANEENEZEREEHWE, DUN-
CAN BAEZEEE.
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H.,pHEHGOBHARH 8. 0, HERRARYRER
B 72. 44 % H FREE] 60. 10% (F 1), ¥HHAER
BHHSSRERREIIEN pHHOAR BEKT
HIRAERE,

F1 AXLEHERBERR
Table 1 AM fungal colonization of P. ¢trifoliata seedlings

hb 3 CK ek CaCOs CaCOs
Treatments (pH6. 0) (pH6. 0) (pH7.0) (pHS8. 0)

R AMF 83.18a 72.44ab 66.06b 60.10b
Colonization NMF Oc Oc Oc Oc

RRAMNEFBHEREREE (LSD 447, P<<0. 05); AMF, ##f
AM HE;NMF, R #&# AM HH.

Different small letters mean significant difference at 0. 05 level
(LSD analysis); AMF, inoculated arbuscular mycorrhizal fungi;
NMF, uninoculated arbuscular mycorrhizal fungi.

2.2 AM HE X R R 8 R E R R0

AEEEF AM AEEESIREERTT
M AR A # SOD.POD 1 CAT HIE#, 9 AM
HEHRE T AR E kAR 3 M E BRI RE T, B
T R gAY 5 Gk 2)

BRER(pHE. 0 4L H H, B AM H B A9 1 B
SODEEBERTREMKN,. HEERAEE &
pHT7.0 K pH8. 0 BEMKRILMIE T , SREF 4L

HHE M AM EE MR SOD MBS FIE R
T 26.30% 1 21.62%, R F& SOD W E S BIRE
T 4.47%0 18. 69% ; i H. . b & B B ER £k a8 49 hn
H, M S REMOEKY FREMN SOD HHZR
BT AR EHERRAR N INREAR R E A
B BB 77, (B2 BE & PR 55 38 i I E T ) A9 B L A
HESHRPERIOES TR,

BREK (pH6. O ALH A, TEF SR B G B EY R
ZPOD EBEZF 8 ¥E;7 pH7. 0 & pH8. 0 W ERKER
BWHET, SREMOCEAML, 8 AMAEKT H
PODHIIEH 0 BIRE T 6. 40% 1 25. 52%, B &
POD M)7E A PIIRE T 27. 35% 00 22. 24%; i H, &
REREMHE T M 5 REM AMEEH POD &
EFEE . BEEERREMENNE. BENEEXE
FhEYMEEEM B MR R POD &2 8 T R,

TEpH7.0 & pH8. 0 FHERRBEMET, 5k
BERb AL EAR L, B R AM HE MM A CAT WEH
SRIEE T 49.93% f 39.41%, X RHEE X RE
CAT WEM 4B E T 12. 96% 1 15. 39%,{H &
FEE ERkEREE MM A BN E , EE R 5 R SR A M AR
RAMBERN CAT B0 BE TR,

F2 AMEEHREXXNAXLAEE SODPOD K CAT Ky R0
Table 2 Effects of AM fungi on the activities of SOD,POD and CAT of Poncirus trifoliata seedlings

AR B PR B SOD (u-g?t) POD (u « g! » min!) CAT (U« g! « fw » minl)
AMEF status Iron status M B Leaf & Root B E Leaf & Root M B Leaf 8% Root
BMEM AMF  CK(pH6.0) 908, 76abc 918. 80ab 577. 79a 841. 49a 405. 69abe 197.51ab
&k (pHS6. 0) 939. 56abc 913. 07ab 422.08cd 515.75d 449, 17abe 220.17a
CaCO; (pH7.0) 1084, 21a 1011.67 a 498.53b 696. 27bc 468. 79a 220, 27a
CaCQj3 (pH8. 0) 988. 09ab 976. 38ab 369. 10d 655. 85¢ 371.15c¢d 199. 16ab
FEFEE NMF  CK(pH6. 0) 801. 97¢ 693. 6dc 504. 96b 763. 63ab 389. 63bc 138. 22¢
4k (pHS6. 0) 913. 55abce 809. 13be 365. 25d 420. 81le 408. 82abc 186, 72ab
CaCO; (pH7.0)  858. 42bc 968. 38ab 468. 56bc 546.72d 312. 67de 194. 99ab
CaCOs (pH8.0)  812. 46bc 822. 62bc 294. 05¢ 536. 51d 266. 22¢ 172. 59bc

23 AM EEXHARPHIERRERSNT N
HEIFH AMEAFHEESREERT THE
HABEEHEEARENAYE FENEE, HRARRSP
AR SERGES AN 25.15 mg » g F1 7. 09
mg- g, SREMHNMEL, HBBRET 3.711%H
27.52% ., EBRERE (pHS. O AT, SR SRR/
FMRAVEHEAMNSEXIEESEEZR. XY
PEMEERARENNEEERT . B LHEN &R
EEREHT0.38mg - gt LEKRBEMULENRER
T 35.71%, B R IRH0 RS 10. 71%, RBER
=, EMH AM EE G BT HEEEO LU REH

I ESEBEAPRENSEAHRER ., MR
THEFRIKEI R EREREE B M BB 7, FEAIL T HE
ZIEMNERRBREGE. '
24 AMEEXN A BEEN TN
BEMAMEEVEREMRT HSEEHFFFR
“ENEE,FEANBLAHES, X TEEEE
537 pH7. 0 X pH8. 0 WERRRR M E T, #Ef it
HAOEKRT A A _ESESHEMT 15.67% M
16.80% . X EIERBEE D, REMLEIBR
FNoESEHER TEMOHEKY(E 2), £ pH7.0
X pH8. 0 ERBREL A T , A AL MR A
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WoBSESDIMRIET 19.20%F 19.36% , 5k i
FAEERBE. BT R, B AM EFERET
HEGEABEENR RSB B THEKRE
fLE ST .

R3 AMNEHERNALEGTRME

EARXPBE FMENRW
Table 3 Effects of AM fungi on the contents of soluble

protein and carotinoid of Poncirus trifoliata seedlings

AHEEEAYE
Soluble protein HEWHE p&

Wi mE

B ER CK(pHS. 0) 25.15a 7.09a 0. 38a
AMF fR4k(pH6.0)  24.69a 6.06ab  0.3lab
CaCO3(pH7.0) 24.86a 5.41bc 0.31ab
CaCO3(pHB8.0) 19.62ab 4.71c  0.27ab
FEMER CK(pH6.0) 24.25a 5.56bc 0, 28ab
Non-AMF  ft#k(pH6.0) 23.7lab 5.41bc  0.19b

CaCO; (pH7.0) 22.90ab 4.97be 0. 28ab
CaCO3;(pH8.0) 18.23b 3.45d 0.19b
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Fig.1 Effects of AM fungi on the contents of MDA
in leaves of Poncirus trifoliate seedlings
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Fig. 2 Effects of AM fungi on the contents of MDA

in leaves of Poncirus trifoliate (Not )seedlings
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PR HRBES, R —M RO EBRR. W AM
HERRBRBETRXENERER, THRE AMAEEW
THER YRR, E M= EEYEEYREY
B R ) REBUE RIS RO £ AR, B
Sb AN Rl B9R5 A W] LA B B 5% ma 4 4 - i+ SOD. POD
FEHAFERSE,2004), RBIEE, #H AM 7]
DB B RE AP EIES, ERSMER
BRE SR MERKEE . EHT%E(2008) K UE
EHEM AMEAHEGTREERRLME TRILE
HAEYE, AEEKEESR, Bt AMAHEXRE
ARl BR A AR RN RN E .
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