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2 ¥ B3 (hesperitin) B8 B E {8 # AM K B [ Glomus intraradices ( G. i) \ Acaulospora laevis (A. 1),

G.i+ A IIMBEREY(ER MIE)REM B Y, RH H L3 H 8 X 88 (Succinate dehydrogenase , SDH ) Fl 8 4
B% 82 B4 (Alkaline phosphatase, ALP)#JiE#: . 24/ 15 nmol L~ .150 nmol L™'.1.5 pmol L™ 'BK EK KA HAT,F 6
FARRE,C.i MERBEHBERERSH N 76.2% .84.5% .75.8% (X B K 45.9% ), B 2 SDH & 2 3K
68.4% .75.9% 67.4% (X M N 40.7% ) , B 4 ALP BGIEE 51K 45.8% .51.4% \45.1% (X B h 27.1%); G. i
SHRERER B RS H N 85.2% 88.9% .83.8% (X BN 59.8% ), B 42 SDH K35 £ 4> #15 76.8% .81.2% .
75.0% (M BB K 53.1%) , B2 ALP BHEH 2510 51.2% .53.7% \49.4% (S B 35.2% ), FIR, BREEDRH
itk AMAEEZMNER, MBEIEW(ERRE)NEDBRLE —ENEW,

xaiA
hESEES 9395 MR ERIAE
M\ B R (Arbuscular mycorrhiza, AM)EE &S
80% A bR A YA B L B L P
7 B E W MY P.Zn CuFe FEFTREHRIL,
REHEY TS, RN ERBR L ERED -,
AMEHRSHEBYERAERR, HFL —WER
AHEYIR R, 720 52 4 M A2 A AL (Arbuscule)
54, 55—t SE AR B 1 R, 5 AR B Rl AR
B BIRARAENEFREZX, NZ4RKESE,
7] B 23 35 LR T 6 7R B Y R AR Y A Y RE TR
ORI R B S B, B AR S B 42 R O R R Bl
Wik, EARBESHETERTRY. ¥E
EYEX AM EFERL HLZAKEBELEEE
EXW,NBREN(ZER.TER . REF)X AM
HEW2NERMABASEEER E2ENH
AMEEXMBEEHEYBRNEE HLRmREAME
(Succinate dehydrogenase, SDH) 1 3 14 5% B2 &% ( Alka-
line phosphatase, ALP) B35 1, M0 I B 2 i Ak 05
TEHEY (MERHEY) RS WK AW, GE g
SBEYRRTE, HIBEYE R, R FRERE

REFAM AN ;G258 MEH;WLoR
A

ER ERHEY B RAMERERS . ATRELA
THAGRNXEEY R, MEXEI ALK AM
HERE HLEKRBEENREN,

1 HR5T%

1.1 HBHH

1.1.1 Y5 AMEH PL E K ( Zea mays L.)
F#8 7 ( Gossypium arboreum L. )YE N B Y Gk B
He RO K %), BERPRLI IR B K B 1 B 48 A9 1
HRF, 22 REBRPBFRRE S min /5, HLH
KW 3 ~5 W, HEFTKEEFLAT 25CEMA
thfig 2, it AM EB N Glomus intraradices Schenck
& Smith ( G.i) Fl Acaulospora laevis Gerdemamn &
Trappe (A. D (EE & BB INRA, Institus National
de la Recherche Agronomique-France $#24it). 7%
HYBRE AM AERTFARIELELIRESY

1.1.2 (%8 3,57 =ZR4-PEERRW
(hesperitin, Sigma A R 4 7), K EHEA 50% F B
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Bia, AR IEKMBE 15 1 mol L™
1.2 ##HRAR

KEE 10 em AT HEBHE L (pH 7.2, BHLE
10.3 gkg™!,2NO0.84 gkg™',0lsen-P 0.27 mg kg™ ',
HEHKR3mgkg™), BTFELRH, HFE5MB 1:1
VVIREHY, Z2WREEHRRKEBE(126C %
1Lh)E&H.

BEBRKEL 600 g, HEFEN3I%(W/W), &
BRANTEEAXRBELEE 0% Eet, P4
—RE AM EFEMN BEEREL . BEMA LK
ERFHEKRBMAERF, L4 2 H 3T RAMLE
#H, XFERAMFERE AM B AR 5 25 3% 5 ot
B AHACEEM AMEELE(DG.i;04.1;
QC.i+ A ) MBELEBMALE (D15 nmol L7
@150 nmol L™ ;1.5 umol L™, £ 3N EE, X
AR K LEAEE 1 AREIFAGELH
B8 200 ml AH L VR BE MO A B ARV V. 20 ~ 28 CHE 3¢,
BXROLHE 12 h, FRRERNEEK,

1.3 EXBENEWEN AM EFRESLZAUE

BHES 6 ARE AYAYENMTRHE
BUTEH#TL T, KA Trouvelot %E‘Jﬁ%m,&
BB 1 em K/EH 1% KOH 5 #
121 CHN#AE B 30 min, K¥E, FEF 0.05% (W/V)
B & B = (Trypan blue) St B+ F 28C F R 53
o MKMW EBRFESRR, HI1TE AM AR
BRI E,

1.4 AME® ¥ 2 SDH #1 ALP BE &

BURERT TE VK b 8 4E E BARER 0.5 g1l em KBH
SEREYAREE, R E W20 ml 0.05 mol L' =B R
I H b B R B8 W R (This /citric acid, pH 9.2),
50 mg ml ™ '1L &L BZ (sorbitol ), 15 units ml~' £F 4 ¥ &S

(cellulase) F1 15 units ml~' 52 B & (pectinase) ] Z iR T
FEH 2 h, UK Ut )G L BT ALk S 64, SDH R
H Smith %B@ﬁfi‘:[s] , ALP & F Tisserant &5 5 &k #f
IS %), SDH AWK 0.2 mol LTI ZEF
EE P B R b (Trs/HCL, pH 7.4)5 ml,
5 m mol L™ '"MgCl, 2 ml .4 mg ml ™' % 8% PY M4 (Nitro-blue
tetrazonium, NBT)5 ml.2.5 mol L~ '3% M8 48 ( Na-succi-
nate)2 ml 17K 6 ml; ALP $2 &34 0.05 mol L™' =%
B & 5 e 7 B PR R W YR (Tris/citric, pH 9.2)
18 ml.1 mg ml ™' a-BEERZ5 K (a-naphthyl acid phosphate)
20 ml.1 mg ml ' "B > RR £ (Fast blue RR salt)20 ml,
0.5mg ml~' MgCl, 1 ml #1 0.8 mg ml~' MnCl,*4H,0
1 ml, H—HERATE30 1 em KA Yo 1R B2 Bt
47 SDH B ALP E§WE SR, B T 4% ,SDH K
S 945 TR, ALP IR 0 B0k,
1.5 THMPAMEFHLEBRHUE

55 6 JA FIAT 7L 2% 10 8 3 o 19 A [R] b 5 3E 47 X
BRS BT, B2 HEAER WEHLFFY
AM AHELZMBE, 2 g LBESTH AM EEE
221 240 B IR TR, BREGE AEH =
#H1T TB Y &, B 22 8K B F A& 32 L (A modified
line intersect method ) 7F B 18 4% T #4710 & (107,
1.6 ZitH#

BB 848 18 Y SAS BT p = 0.05 /K L #4T
ERBEMSIN.

2 RS0

2.1 FEEMEHEYRHTM
REBIXNEXRMBIENH EREYEMB TR
WER(TE)FIIRLE 1,

R1 REAWMMEH AMEAAOEYE EBRRROEMY

Table 1 Impact of hesperitin on root and aerial part of plants inoculated with AM fungi

1 M b ERAE Y B Biomass of aerial part (g) # & Dry weight of root (g)
Treatment CK G.i A.l G.i+A.l CK G.i Al G.i+A.l
F K Maize
0 (CK) 4.7a 6.5a 6.9a 6.7a 1.7a 2.4a 2.5a 2.5a
15 nmol L-! 4.8a 12.6b 11.1be 10.8¢ 1.8a 4.8b 4.0c 4.8¢c
150 nmol L! 4.5a 13.7b 11.8cd 13.1b 1.7a 5.2b 6.4b 6.5b
1.5 pmol L~! 5.0a 12.4b 10.7b 10.1¢ 1.9a 4.6b 3.8¢ 4.2¢d
W1k Cotton
0 (CK) 1.5a 2.5a 2.4a 2.5a 0.5a 0.8a 0.7a 0.8a
15 nmol L~! 1.6a 3.6b 3.0c 3.3cd 0.6a 1.3be 1.2b 1.5be
150 nmol 1~} 1.7a 3.7b 3.4b 3.9 0.6a 1.5b 1.4b 1.8b
1.5 pmol L~ 1.4a 3.3be 3.2be 3.4cd 0.5a 1.1c 1.1b 1.3¢

) SASK B RPBERRINEINLHME, A —F 5, RO FFE5%4% K B F SAS test: the data reprent mean values of 3 replicates,

and values in each column followed by the same letter do not differ significantly ( p = 0.05)



38 HEES%H REWFN AM HERREL AR REEEHE W 475

K1, 5XBAHEL, BEWEXREH AMER
MY (EXAREINEYERRAREEREW. F6
JABUEE X T M AM HE R, iE AR EE (15
nmol L™'.150 nmol L™'F1 1.5 gmol L") FI K & F &
HEAX (0 nmol L-)ML , MYNEYNEBE B E
ER, L 150 nmol L~ "' 35 Fi kb 7 41 1 Py #4 3% 7=
MBEBRIF(NER G.i + Al WEKRMEE,0.15
nmol L™'.150 nmol L™".1.5 pmol L' # &4t ¥ 19
HEYESHNNG6.7g.10.8g.13.1 g M 10.1g), FF
REMXMERN AM EENEYREANR WL L TR
WEN HR AM HEMEY 3 AR,
2.2 EEWN AMEERBRELFNKE

AM HEX ERMMERBRMFELEREINE
== (Tiypan blue) R AFHRBRFERRE, WE 2.

%2 AXEFH AMAESIRHEM]"

Table 2 Impact of hesperitin on infection rates of AM fungi (%)

2L Cotton
Al G.i+ Al

03] X K Maize

Treatment G.i Al G.i+A.l G.i

0 (CK) 45.9e 37.3f 41.6ef 59.8¢ 46.7f 50.2f

15 nmol L-'  76.2bc 67.8d  70.3cd 85.2ab 74.4d 77.8cd

150 nmol L™! 84.5a 72.2bed 78.1ab 88.9a 77.8¢cd 8l.1bc

1.5 pmol L' 75.8bc 66.7d
1) SASHR . RPBERRINMTENTFHE,F—-FHE. A
A B F 82 R¥ER B % SAS'test: the data reprent mean values of 3 repli-

cates, and values in each column followed by the same letter do not differ sig-

nificantly (p =0.05)

MER2ED , REMEREMM AM EH(G. i,
A LG i+ A DMHEY(ERMNBE)REMR L.
i 2% # B (hesperitin) /& ] % & (15 nmol L', 150
nmol L~'.1.5 pmol L") 4b ¥R ], AM E B % E K A
MUEBRBRBERERAR FEBEER (150 nmol L'
BELE G.i BRI,

2.3 XHEXYN AM AEEZ SDH #1 ALP By g ¢
A % 1

KEEX AM KB E 2 SDH 1 ALP B IS E /Y
B, KRt aER ALK 3.

X3, 5 RMEE, XHEEEKE (15
nmol L™'.150 nmol L™'.1.5 pmol L™")34 L% B 8
HAMEHR(G.i A.1.G.i+ A.1)B % SDH M5
o BX 150 nmol L' X E A G.i S (0 15
nmol L' 150 nmol L™1.1.5 pmol L™ "\ E LB, G.
BREEKRREHL SDHMEHAEEER, 5N
68.4% .\75.9% 1 67.4% ) , %5 8 F (hesperitin) 7 [7) ¥

71.0bcd 83.8b 75.6d 78.5cd

EAER AM AR EZ SDPHMER TS EHER,
KEMX AM EE B 2 ALP B8 A5 an [R) 28 3
B %t e 22 SDH B§IEtE e Bl S BE A tL, 8 8%
FEERS AMEAEEZ ALP A5 4, B R —Fh
REMAFKE LN, AM EHE 2 ALP BA9 5
HEXEEZF(150 nmol L 'K EFMX ¢.i b
BN o

%3 %XEEX AM N# £ SDH M ALP

g d:5E 2
Table 3 Impact of hesperitin on SDH and ALP enzyme

activity of AM fungal hyphae ( %)

#37E Cotton
A.l G.i+A.l

Vg ] X K Maize

Treatment G.i Al G.i+A.l G.i

SDH M§{& £ SDH enzyme activity
0 (CK) 40.7¢ 33.2f 36. 6ef 53.1f 41.5g 44.9g
15 nmol L-! 68.4bc 60.8d 63.0cd 76.8b 66.9¢ 69.9de
150 nmol L-! 75.9a  65.0bed 69.2b 81.2a 70.1de 72.9¢cd
1.5 ymol L™! 67.4bc 59.7d  63.6bcd 75.0bc 68.1e 70.2de
ALP B§i& 4 ALP enzyme activity
0 (CK) 27.1e 22.2f 24.2¢f 35.2g 27.9h 30.0h
15 nmol L' 45.8bc 41.0d  42.3cd 51.2ab 44.6f 46.6cdef
150 nmol L-! 51.4a 43.1bed 46.8b 53.7a  46.1def 48.1cd
1.5 umol L™! 45.1bc 40.2d  42.3cd 49.4bc 45.3ef 47.5cde

1) SASHR - RPBEARIANEZNFHME, H—FI5E,.
I 2 5t R B ¥ SAS'test: the data reprent mean values of 3 repli-

cates, and values in each column followed by the same letter do not differ sig-

nificantly (p =0.05)

24 REEMNIBEPAMEHELEERATEM

AMAFHZERERER 4, NERI4F D, 2XHW
BERMEEP AMER(GC.i A 1.GC.i+ A DEL
KB’ M2 (hesperitin) A R E (15 nmol L1,
150 nmol L™'.1.5 pmol L™") AL EHIA],2 g + HE M
AM HEHZ PSR EXEEZEF (150 nmol L™' K HE
Xt G.i WALERRAM) o

4 TWMERDAMAWHLBKE
Table 4 Total length of AM fungal hyphae in 2 g of soil samples (cm)

Pig: | E K Maize % 4E Cotton
Treatment  ¢.; Al G.i+A.l G.i A.l G.i+A.l
0(CK) 730d 649 715d 684e  598f  629f
15 nmol L™! 969b  854c 946b 867b 7724  786d
150 nmol L-' 1074a  865c¢ 945b 9220  797d  847he
1.5 ymol L™' 963b  845¢ 930b 875b  776d  810cd

1) SASHE RPHBARIANAEINFHME, {5 5iEH
[ F B 2 B £ R B ¥ SAS test: the data reprent mean values of 3 repli-
cates, and values in each column followed by the same letter do not differ sig-

nificantly (p =0.05)
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D) BEHYEZE . EXBRED WIS Glo-
mus etunicatum . Glomus mosseae T Glomus constrictum
BFHEAARAEANEEFARBHNEH
FHEER# G . etunicatum F G. macrocarpum ¥ K .
[EZAL R D s Gianinazzi-pearson % {& #F A T
R FA = % 2% # B (apigenin . naringenin #1 hesperitin,
0.15~1.5 pmol L™ ") B BAR# Gigaspora margarita #1
FHEMBELMHEKD,

) EREESEAHY MRS, KAR
AE 38 19 MR B “nod” 5 R 15 i , I HEAR B B 45 R B
RO, AP, Y7 T KR EAR 19 A B 0 &
B )25 H B (hesperitin) B , X R FF gL B B AR i AM B
WG.i A LG i+ AIMEIHYRENRE, #
® AM H % SDH 1 ALP B§ (1% ¥, %t 78 £ Y
AYBHMREORA —-ENER, HEEITEREZAL
MiFE BB RN AM AFBNREE EEY
MIRRERERERUESH FEREEHEY
RowPtEHEREF LENERBERABY
R, Fet L EERET AM ARS8 Ty EER K
EE RAABERIE AR R FLNERRE
EHRRE.

3) BRI HE W (hesperitin) KIHEF , BB FRE
AM HEXE FHYRANRLE, LR+ AME
W(G.i A L.G.i+ A DHLZKNBER THMNEE
Y LR P Zn. Cu B E TR KRB,
Z R BE (15 nmol L™',150 nmol L' 1.5 pmol L)
F9 25 B BR AL B JA], JU LA 150 nmol L' 38 B A #1423
ERERBEE,

4) AMBEXEME L ERESSD AMEFHH
ZERER, R AMEEH LS, EREA L BRRME
HEZ, XERAREHA L MO KE, XEHKE
K, EHTFRARAER, 2PV EBLAFH(NER
FRFHEESEILERAMAH L T B =3
BEARERS AM ERRZ5HMMEHEZ, T, ™
il MR H L ERKRENZRE T DA R
HEZHEKE,

2 W
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IMPACT OF HESPERITIN ON INFECTION HYPHAL GROWTH AND ENZYME
ACTIVITY OF AM FUNGUS

Dong Changjin''?  Yao Faxing’ Zhao Bin >
(1 College of Life Science, Wuhan University, Wuhan 430072, China)
(2 Department of Biology, Hubei Normal University, Huangshi, Hubei 435002, China)
(3 State Key Laboratory of Agricultural Microbiology , Huashong Agricultural University, Wuhan 430070, China)

Abstract In a pot experiment, it was found that host infection rates, and activities of hyphal SDH (succinate dehydroge-
nase) and ALP (alkaline phosphatase) enzymes of Glomus intraradices ( G. i), Acaulospora laevis (A.1) and G.i+ A.l were
significantly enhanced by hesperitin. After treatment with 15 nmol L™, 150 nmol L™", and 1.5 pmol L™ "hesperitin, respec-

tively, samples of maize and cotton roots were collected for test at the 6th week. Results of the tests showed that with the maize

roots, the G. i infection rates were 76.2% , 84.5% and 75.8% (the control was 45.9% ), hyphal SDH activity of G. i were
68.4% , 75.9% and 67.4% (the control was 40.7% ), and hyphal ALP activity of G.i were 45.8% , 51.4% and 45.1%

(the control was 27.1% ), respectively. And with the cotton roots, the G. i infection rates were 85.2% , 88.9% and 83.8%
(the control was 59.8% ), hyphal SDH activity were 76.8% , 81.2% and 75.0% (the control was 53.1% ), hyphal ALP ac-

tivity were 51.2% , 53.7% and 49.4% (the control was 35.2% ), respectively. And hesperitin could increase significantly to-
tal amount of hyphae of AM fungus in the soil. The biomass of maize and cotton could also be affected by hesperitin.

Key words Hesperitin; AM fungus; Infection; Enzyme activity; Total amount of hyphae



