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mosseae ( Niol. & Gerd. ) Gerd. & Trappe 1.4
G. intraradices Schenck & Smith ( Endo-1, Er 1.4.1
dorize ) , pH 7.69 N P
D: G. inraradices Schenck & Smith K 0. 5 mol L™ ' NaHCO5
(BEG141, INRA-Dijon ) 1 mol L™ ' NH40Ac , 132.28 mg
1.1.2 ( Zea mays) 13, ke ' 27.26 mg kg™ ' 208. 98 mg kg~
) MPN , AM
25
1.1.3 ( Astragalus sinicum) 1.4.2 AM
MPN 7% (v/v) ,
1.2 10 em 4 cm
1D 1(v/v) > )
, pH 6.8 AM ; ,
AM )
, 1 3~ 4
70% > )
, 7% AM , 1.4.3
[11] , 15 7
R 10 7 5.0mx2.5m 5 :
0.8 mm AM ; ABC D
. 4 ’ , 3
: 10170k,  2h 20~ 28C >, B
(P)  10% Hoagland 4 P
' ' 15
, 10% KOH ,95C 1h,
S > Okg 2% HCl 5 min,
’ . ’ 0. 08% s 30 min, s
60C AM
1.3.2 (Most 16 nestedPCR AM
probable number, MPN) Porter'”! L6.1 AM DNA
10 ’ (3 AM ’ . 1 cm,
ax 10 an) 10% eppendorf , 10 mmol L™ ' TrisHCl 40 HI
Hoagland : ‘o (pHS). (Sigma) :
3, 7 2 20% chelex100( BioRad) 10 M1 5 min,
. 10 170 I, 1 min, 3000 min~ 1 min, 54|
12 h, 20~ 28C 40 , PCR DNA AM
[10]
4 1.6.2 nested-PCR nested- PCR
) , PCR LR+
AM NDL22, PCR AM
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8.22 5.25 IRl NDL2 m "9 peR
LRENDIL22 255 1DNA  Dl1~ 1, 2

1 PCR
TaHe1l Base sequence and source of PCR primers
Primer Sequence Tm( C) Source
LR1 5-GCA TAT CAA TAA GCG GAG GA-3 58 [6]
NDL22 5-TGG TCC GTG TTT CAA GAC G-3 58 [6]
8.22 5-AACTCC TCA CGC TCC ACA GA-3 62 [6]
5.25 5-ATC AAC CIT TTG AGCTCG-3 52 [12]
2 PCR
Table2 Primer pars and size of amplification products
M Primer pairs and size of amplification products
AM fungi
LR+NDL22 LRES8.22 5.25NDL22
G. intraradi ces 742 bp 455 bp —
G. mosseae 747 bp — 372 bp
1.6.3 PCR 20 11, . AM L
9.3 Hl,10x PCR 2 M, 2 mmol L™ '
dNTP 2 H1, 10 Mmol L' 0. 811, 5U M 'Taq
0.2 Ui PCR :
),  DNASHl PCR  MJ research 130 el
PCR 95C 3 min; )
93°C 1 min, 58°C( P(R) @°C : ol
( PCR) 1 min, 72C I min, 30 : MPN
; 72°C 10 min PCR
500 PCR DNA MPN R ABCD AM
| X TAE 1. 2% _PCR 195 1400 1400 400 Sylvia
51] , , EB Jarstfer' !
[13] ,
1.7
Microsoft Excel 10
AM
2 2
( n .4
2.1 AM

. p< 001
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23 1
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g
- 2 31 2% ~
3
4 37. 0% 42. 4% ~ 50.0% 46.4% ~ 53.0%
B
£ 4
HF Inocula
1% .4
Note: Different letters superposing columns indicate significantly different ;
levels (p< 0.01)
1 4
Fig. 1 Effed of inocula on dry weight of maize shoots
4
2.2 AM
3
Table3 Infection rates (%) of AM fungi within maize roots staining by trypan blue at different growing stage of the crop
Infection rate (%)
1 2
Treatment
Transplanting 1 month afier transplanting 2 month after transplanting
Control 17.6 b 296b 370a
A Tnoculum A 36.7a 46 6 a 47 8 a
B Inoculum B R.6a 500a 530a
C Inoculum C 37.0a 45 0a 47 6a
D Inoculum D 3. 2a 42 4a 46 4 a
: 5% Note: Data in the same column folloved by different letters are significantly diferent
(p< 0.05)
4 (3 (p< 0.05), 9. 00% ~ 10. 84%
( 9 3 B( G. eunicatum)
C (p<0.05)( 4) 4
(D
2
AM
AM (
(249 4) :
2.3 1.41% ~ 4. 3%
4 3.70% ~ 14. 81 %
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Table4 Dry weight, starch content and phosphorus content of maze grain
Grain Starch Phosphorus
Treatment Dry weight Inaease rate Content Increase rate Content Increase rate
(kg pbt™ 1) (%) (skg™) (%) (skg™ ") (%)
Control 5.72b — 5712.7 ¢ — 2.7b —
A Inoculum A 6.33 a 10 84 597.2 a 4.23 30a 11 11
B Inoculum B 6.01 ab 506 593.0 ab 3.54 28b 370
C Inoculum C 6.24 a 909 580. 8 be 1.41 28b 370
D Inoculum D 6.34 a 10 84 584.2 be 2.01 31a 14 81
: 5% Note: Data in the same column folloved by different letters are significantly diferent
(p< 0.05)
, AM 455bp( 2 1~7) 32bp( 3 1~ 15)
s M 1 2 3 4 5 6 7
, AM
455 bp
, AM
2.4 nestedPCR AM
2 D C nested PCR
AM , ( LR1- 8 22, 1 ( ),
2~ 7 )
’ Fig 2 Nested PCR electrophoretogram of com root inoculated with inoe-
ula D and C with primers LR}+8 22 (Lane 1: Spore of G. intraradices;
4
! ]7 Lane 2~ 7: Roots)
nested-PCR
AM dnested— PCR , D(
G. mntraradices C G. mosseae
, AM ' ‘ ) (
G. iniraradices )
. . G. intraradices DNA ;
D( G. intraradices) c
C(G. mosseae  G. intraradices) ’
G. mosseae  G. intraradices DNA s
nesedPCR PCR  LRENDL22 W '
_AM  DNA ,
, AM
750bp  AM DNA
PCR DNA,
822 LRI 525 NDL22 PCR 3
, AM
DNA DNA( 2, 3) 31 AM
PCR , G. intraradices G. mosseae DNA

B
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3 C nested-PCR
( 5. 25-NDL22, 1 ( ), 2~ 15 )
Fig 3 Nested PCR electro phoretogram of com ot inoculated with inoculum C with primers 5. 25-NDIL22 (Lare I: Spore of G. mosseae; Lane 2~ 15: Roots)
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MOLECULAR DETECTION OF FOUR ARBUSCULAR MYCORRHIZAL
FUNGAL INOCULA IN FIELD TRIALS

Zheng Shixue Dong Xiuli Yu Ziniu Zhao Bin
(College  Life Science & Technology, Huahong Agricdtural Uh esity ;
State K ey Laboratory ¢ Agricdtural Miaobiology, Wuhan 430070, China)

Abstract Four arbuscular my corrhizal fungi (AMF) inocula were produced in the sterilized soil under glasshouse cond+
tions. Fffediveness and infedivity of the mocula were tested in pot culture with the most probable number (MPN) test method.
The results indicated that biomass of inoculaed plants was significantly higher than that of nom inoculated control plants
(p< 0.01), and the number of propagules was in the range of 95~ 1 400 per gram inocula. The field trials were carried out by
means of producing pre-inoculated seedlings prior to transplanting. The infedtion rate of maize roots increased rapidly a early
stage of the plant growth and then leveled off. The yield of the maize inoculated with inoculum A ( Glomus constriccum), C
(three Glomus species) or D ( G. intraradices) was significantly enhanced (p < 0.05), and so was the content of starch and
phosphorus in grains of the maize.

Two Glamus species of arbuscular mycorrhizal fungi, G. intraradices and G. mosseae were successfully deteded in the plant
roots with species specific probers and moleailar approach —nested PCR. This study has made it possible to assess potential
ability of introduced efficient species of AM fungi at molecular level and understand the interad ions between AM fungi and other
micaoorganisms in fields.

Key words AM fungal inoculum; MPN test; Field trials; Maize; nested PCR



