HhEE ELFERFSE (J. Agric. Res. China) 53:261~268 (2004)

CHREREHHELEARAER FEFER 4L K
z g

=]

EA kg Ragk

wm R

PRI ~ PRI ~ SRAEOYE - 2004 - =FEA I B EARINE A TR FRERERZBZE -
R R RIS 53:261-268 o

ARSCTERES ZRERE ] (SRR ~ ROV B SRR ) S5 2 5 B AR B 0 7 35 2F B BT
AR gE - THE - BROVBEREMEN ARSI R 41,12 B 1 g/L - FREMTK
HER > BREERERKEER AT > GREREEL (E& 9em) i 50 fEHiF -
EMFERFEREA T < FFRAEMEE - BB Gigaspora albida > Glomus
mosseae > Scutellospora fulgida Bl Acaulospora tuberculata V9FE R U T 1F S EHE
BISEH4) 3 8% TR HF R EZHIH] © G mosseae » S. fulgida Bl A. tuberculata =
T AR B A IR RN R B S8 3 %% > FRIR T B2 ZHIH] » mMERAE Gi
albida ¥ 555 BB AE B/ BEE ZHIHIER - FEERONEEEE 18 Rk - BHFERR
7.2% HHEE R 7.8 mm MEBHEBFERE 47.2% EHEE R 72.0 mm- Gi. albida
Bl S. fulgida FATEEREAFIEREMRBREISEIH) 3 % WA FAIRF e M
% [EHEMEREFEZE I BIETY G mosseae Bl A tberculata FITEEEH
W TR F R ERERHBECIIHER - WEERE T > Gi albida T HRE
AL ESEAN A

RASEE « B~ EAERE - M7 -
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FAE 1984 4 Dr. J. Trappe & AW H0M& SR ¥R EREOY R EETH R - HRESEER
(glyphosate ) HAIMERIREBRIR AR E - RMARGRERMERNEER o 5 —HEEREARIN]
(paraquat) BRIMEFBRENE M ERERGEIHES > HERRESMEERIE e Gk

il (Cudlin et al. 1983) - BPAREFEN B ERE M7 E ERZE > B R R IEYREE - i i
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M HEWMEBERNEERN > HLUEEN T MARHEEERN » Ag#EERIE Glomus
etunicatum Becker & Gerdemann fEARAIRYELLH (Nemec & Tucker 1983) - fR4FEF ~ ELH OB HE EEL
(Londax ) =FfHERE0M » MeHERE & R HR MRS IEE TR (Ageratum houstonianum Mill.) - FE3H
R E AT AR =R R S IR R TR BN E R T8 (R 2000 ; R
2003) -

HREIRERTAS S —EE AR N » vfE LIRS — B E RAYIRRD - B LR
B Y R A T S FU AR e B AR R B AT EE AR Y 2 P62 b — PR AN ? MU A S E IR R T
) 2% 2 SR B R vk A I v ER AT EL BEAS .0 - 6 B R B B AR B Y B SR B Rk A RV
WEFESCRRIE AR 2 A - BX1 G etunicatum #1162 AR B FIPY R 7Y (chlorothalonil) ~ S5 15
(benomyl) ~ $EER A IHESE (mancozeb+metalaxyl) HI/KIEAERER B PR EEEF - Al VTR S H HASH
(etridiazole ) B HIFI/KBIGE BEAT R - HEF KGR ELEARERS @ MR IFRmE
MEEBHE TR (i 2000) -

A O R E R E R T RIS EREN S AR SRR /KRS R A R FEE
FF - BRI EFE O =R R S I E R E TR SRR R ER OB -

MFERT R

MEEZKEREEEERRY

fE4EFH (glyphosate » Isopropylamine salt of N-phosphonomethyl glycine » J&%] » #EE kK 41% @ (%
HNE] ) ~ EBALN] (paraquat » 1,1-Dimethyl- 4,4-bipyridylium dichloride » ¥&H| » J=EE R 24% » EOEA
H|) EdfEfEET (Londax » Bensulfuron-methyl benzoate » TR EIR Tl » LR 10% @ HFAF ) =F#
st e AP A5 P 98 8 e FEI T e I P i HE TR BT < RFBC I (2 A R RIVAVR L 0.45pum (Y SEER i P B I8 2
IERIMAK) 45°C B KIIERT B AT - BY - BmAIRES Ry 4.1, 12 8 1 g/L - GEHEK 9
NOTRIREENEIA 20ml AYREEE: - FRSAIRER 10°CLUT vkFE i A o SSECER IR Rosl 2 7k 38
M b 2 B F Ry B IR -
EIREHAIHSBEES

TRRGHFRYE T, DUREREFIHEEE (% (Daniels & Skipper 1982) srBfiF4%, TEEHMIEE T8k
I o il IH SRR E R R IE S ST - 87D 2% Chloramine-T i 10 434# - #5235 DU
BE/KE=ZR (EFHESR 10~20 #) » K% LL 2% Chloramine-T £ 10 434% » %L1 200 mg/l
Streptomycin sulphate B 100mg/l Gentamicin sulphate JH&H =X » R —K - T IHETERBIEKE
Mass s ik LT3 %0 I EE 3 AL Lk 50 {81 /o —pRBE S - i C AR AR By Gigaspora
albida Schenck & Smith » Glomus mosseae (Nicol. & Gerd.) Gerdemann & Trappe ° Scutellospora fulgida
Koske &Walker B Acaulospora tuberculata Janos & Trappe °
BRERTFEFREFEHREZHAE

fF AR R IR - BN S LikESEFH (SANYO Electric Co., Ltd. Japan) H1BIERT# » 5585
BER 25C » ZHALIRER 2%  BREMF2 R REFE/REETERNE 12 X - BRIEE
FE - EERIUERG RS R - AFRFCERMTRFEERNWEIER 5 pm - Al
B 4 (Tommerup 1983) - FEHFRE BV BRI 713 X (gridline intersect method) ( Giovannetti
& Mosse 1980)
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fa R

BRE Gigaspora albida fITAERGE 3 Rtk - —HRGERIIH M T REFLGUBIIRIGE D - K
o DR B BRI T AN - HROREAD > 7RIS R R BHIRGHAY 11% - BEfEEL
WIS (T RIS SR BHIREAY 7496 - 5538 18 Rk FEBFRRERMHIM T #5 - O
B B 7 B BN 7 - B2 SRR B IRAHAY 15% - BE MR B EE 5 I B IR AR B 22 - 1A
FRAERITH - BOEHIBEH 18 K% - Al THUB M A R B RS =R s B 0 - Forp DU SRR AT
FITER B > T E AR > HRREHA - RvhR B R BRI 11% - R 2 B
TR Ry B IRRHAY 52% o DL EAERATAD - SFFEFEEANE Gi Albida flTHIBEZFREERAER
EHBEEMHER - RS Gi Albida 7RISR REEAA  HEEMERAWENINEER -

BIMRE Glomus mosseae fiTFEREHE 18 Rk » —FHA B39 H 13 28 R A W BN G &
2) > Hep DR EAFEDANEMHE MR ERA > M2 &Y > MREREHE M T BFRE
B 12% - FEEMAERTH - REREE 18 K& ATAEREREHEZ -HEREH 2
e - oo DUE AR R B RO AT EIHIE A - 7 A 40 T RS R A Bk R s 3 IR
) 26% DL EASR A1 — RSP EARE G mosseae 11 3% 2 SR B W A 1= B 3 W BHAY
HIER -

BIMRE Scutellospora fulgida f8THEHEEE 27 Ktk » BRI BT R E B TR RER 0
(2 3) MEMmA R B H A 2 - ERMERTE - REFEHE 27 Kk > TR
A R W B 2 — MR R 2 A b DUE R R B RO AT HI I R - A 8% - ™
REME R MR R B IR 58% o DLEASR WA - SFEFBERNE S. fulgida f11HIFE R
B kA R H BE IR - RIS S, fulgida f7IEEZFREEAK > HEEMEREN
BEAHNHIAE A -

® 1. ZFEHREBIY Gigaspora albida ¥ FHHFREEMERZZE
Table 1. Effect of three herbicides on the spore germination and mycelial growth of Gigaspora albida

Spore germination (% ) after herbicide treatment ¥ Mycelial growth (mm/spore) after herbicide treatment *

Treatment *
3 days 7days 10days 14 days 18 days 3 days 7 days 10 days 14 days 18 days

CK 40.8a™ 412a 44.0a 46.4a 472a 103 a 353a 532a 702 a 72.0a
BMB 304 b 40.8a 44.0a 448 a 445a 58b 21.6b 26.7b 34.6b 37.7b
DBD 4.8¢c 52b 6.0b 6.8b 72b 1.0c¢c 49c¢c 62c 69c 7.8¢
IPG 0.0c 0.0b 0.0b 0.0b 0.0b 0.0c 00c 0.0c 0.0c 0.0c

“CK : Control ; BMB : Bensulfuron-methyl benzoate (Londax) ; DBD : 1,1-Dimethyl- 4,4-bipyridylium dichloride (paraquat) ;
IPG : Isopropylamine salt of N-phosphonomethyl glycine (glyphosate). Dosage for each herbicide was the same as
recommendation, 4.1, 1.2, and 1 g/L respectively.

Y After surface sterilization, 50 spores per plate (9 cm in diameter) were pipetted on water agar which was mixed with or
without herbicide. The dosage for each herbicide was mentioned above. Spore germination was regularly counted until 18
days after the treatment.

* Mycelial growth was regularly measured by hyphal length until 18 days after the treatment by gridline intersect method
( Giovannetti & Mosse 1980).

“Means in each column with the same letter are not significantly different by T-test at 5% level.
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® 2. ZFREHE Glomus mosseae T HHERIEEMA R B
Table 2. Effect of three herbicides on the spore germination and mycelial growth of Glomus mosseae

Treatment * Spore germination (%) after herbicide treatment¥  Mycelial growth (mm/spore) after herbicide treatment *
4 days 7days 1ldays 14days 18 days 4 days 7 days 11 days 14 days 18 days

CK 31.2a% 52.8a 56.0a 59.8a 6l4a 37a 55a 62a 6.7a 69a
BMB 1.6b 2.4b 3.6b 52b 72b 03b 1.0b 1.5b 1.5b 1.8b
DBD 0.0b 0.0b 0.0b 0.0b 0.0b 0.0b 0.0c 00c¢ 0.0c 0.0c
IPG 0.0b 0.0b 0.0b 0.0b 0.0b 0.0b 0.0c 00c 0.0c 0.0c

* CK : Control ; BMB : Bensulfuron-methyl benzoate (Londax) ; DBD : 1,1-Dimethyl- 4,4-bipyridylium dichloride (paraquat) ;
IPG : Isopropylamine salt of N-phosphonomethyl glycine (glyphosate). Dosage for each herbicide was the same as
recommendation, 4.1, 1.2, and 1 g/L respectively.

¥ After surface sterilization, 50 spores per plate (9 cm in diameter) were pipetted on water agar which was mixed with or
without herbicide. The dosage for each herbicide was mentioned above. Spore germination was regularly counted until 18
days after the treatment.

* Mycelial growth was regularly measured by hyphal length until 18 days after the treatment by gridline intersect method
( Giovannetti & Mosse 1980).

“Means in each column with the same letter are not significantly different by T-test at 5% level.

® 3. ZHMERIE Scutellospora fulgida 73525 SREATH A R Z %
Table 3. Effect of three herbicides on the spore germination and mycelial growth of Scutellospora fulgida

Treatment “ Spore germination (% ) after herbicide treatment®  Mycelial growth (mm/spore) after herbicide treatment *

7 days 14 days 20 days 27 days 7 days 14 days 20 days 27 days
CK 7.6a" 16.0 a 16.8 a 16.8 a l.la 40a 55a 6.6a
BMB 11.6a 18.0a 184a 192a 1.0a 23b 3.0b 3.8b
DBD 0.0b 0.0b 0.0b 0.0b 0.0b 0.0c 0.0c 0.0c
IPG 0.0b 0.0b 0.0b 0.0b 0.0b 0.0c 0.0c 0.0c

“ CK : Control ; BMB : Bensulfuron-methyl benzoate (Londax) ; DBD : 1,1-Dimethyl- 4,4-bipyridylium dichloride (paraquat) ;
IPG : Isopropylamine salt of N-phosphonomethyl glycine (glyphosate). Dosage for each herbicide was the same as
recommendation, 4.1, 1.2, and 1 g/L respectively.

¥ After surface sterilization, 50 spores per plate (9 cm in diameter) were pipetted on water agar which was mixed with or
without herbicide. The dosage for each herbicide was mentioned above. Spore germination was regularly counted until 27
days after the treatment.

* Mycelial growth was regularly measured by hyphal length until 27 days after the treatment by gridline intersect method
( Giovannetti & Mosse 1980).

“Means in each column with the same letter are not significantly different by T-test at 5% level.

BtRE Acaulospora tuberculata FATIERGEE 26 Rk » =T EHISE AT R4 G HELH
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29% o HEL ERER AT - = FRERIE ERE A twberculata U 89527 3R B vk A2 R B BV HD
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FRE DL GBS SR T AR R R DY AR B 1 T B AR IR A il - TERS R A s Ry
R o BRI AT 2R FGIERRZ > ik =EERE 755 - Gigaspora albida i+
FRECVRLN 2 B 2 B AT 25 2 H 85 27 SR (B Ry W IRAHAY 1% - BEMESCY Gi. Albida Bl Scutellospora fulgida
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® 4. —RREME Acaulospora tuberculata ¥ RUME LR B E
Table 4. Effect of three herbicides on the spore germination and mycelial growth of Acaulospora tuberculata

Spore germination (%) after herbicide treatment®  Mycelial growth (mm/spore) after herbicide treatment *

Treatment *
7days 14 days 18days 22days 26 days 7 days 14 days  18days 22 days 26 days

CK 0 0 188a™ 232a 25.6a 0 0 10.5a 394a 64.6 a
BMB 0 0 10.6 a 13.1b 13.4b 0 0 15b 129b 18.7b
DBD 0 0 0.0b 0.0b 0.0b 0 0 0.0b 0.0b 0.0b
IPG 0 0 0.0b 0.0b 0.0b 0 0 0.0b 0.0b 0.0b

* CK : Control ; BMB : Bensulfuron-methyl benzoate (Londax) ; DBD : 1,1-Dimethyl- 4,4-bipyridylium dichloride (paraquat) :
IPG : Isopropylamine salt of N-phosphonomethyl glycine (glyphosate). Dosage for each herbicide was the same as
recommendation, 4.1, 1.2, and 1 g/L respectively.

Y After surface sterilization, 50 spores per plate (9 cm in diameter) were pipetted on water agar which was mixed with or
without herbicide. The dosage for each herbicide was mentioned above. Spore germination was regularly counted until 26
days after the treatment.

* Mycelial growth was regularly measured by hyphal length until 26 days after the treatment by gridline intersect method
( Giovannetti & Mosse 1980).

“Means in each column with the same letter are not significantly different by T-test at 5% level.
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Comparative Study of Herbicide Effect on the Spore
Germination and Hyphal Growth of
Vesicular-Arbuscular Mycorrhizal Fungi'

Su-Chen Lin%, Su-Yuang Lin? and Chi-Guang Wu’"

Summary

Lin, S. C., S. Y. Lin, and C. G. Wu. 2004. Comparative study of herbicide effects on the spore germination and hyphal
growth of vesicular-arbuscular mycorrhizal fungi. J. Agric. Res. China 53:261-268.

Three different herbicides, i.e., Isopropylamine salt of N-phospho-nomethyl glycine (glyphosate),
1,1-Dimethyl- 4,4-bipyridylium dichloride (paraquat), and Bensulfuron- methyl benzoate(londax), were
evaluated in vitro for their influences on the spore germination and hyphal growth of four
vesicular-arbuscular mycorrhizal fungi, Gigaspora albida Schenck & Smith, Glomus mosseae (Nicol. &
Gerd.) Gerdemann & Trappe, Scutellospora fulgida Koske &Walker , and Acaulospora tuberculata Janos
& Trappe. The dosages of each herbicide used in the study were 4.1, 1.2, and 1g/L respectively. After
surface sterilization, 50 spores per plate (9 cm in diameter) were pipetted on water agar amended with
different concentration of herbicides. Water agar without herbicide amendment was treated as controls. The
results indicated that glyphosate could completely inhibit spore germination of Gigaspora alibida, Glomus
mosseae, Scutellospora fulgida, and Acaulospora tuberculata. Paraquat did show the same inhibition effect
as glyphosate on those species, except Gi. albida, whose germination rate was 7.2% and mycelial growth
was 7.8 mm after 18 days herbicide treatment, in contrast to the controls whose germination rate was
47.2% and hyphal length was 72 mm. Londax inhibited significantly the germination and hyphal growth of
G. mosseae and A. tuberculata; however, with regard to the species of Gi.albida and S. fulgida, it showed
different influence pattern. The herbicide did not reduce the germination rate significantly, but it restrained
the hyphal growth notably. In general, Gi. albida showed more tolerance to the herbicides used in this study

than other species.

Key words: Herbicide, Arbuscular mycorrhizal fungi, Spore.
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