D000 http://www.cq¥ip.com]

B HEE 1N ' A = & #H Vol.26,No.1
2006 £ 1 A ACTA ECOLOGICA SINICA Jan. ,2006

X CO, B EMIRA AMF &% 1%

* 1 > 1 s 3
e &, BEEY KO, K #', ¥, Shuijin HU
(1. HFUE A3 A A pl e e g e b 2R AR AFSE A, B0 310029;2, RV K24 ArBlae s R R BT AT UM 310027
3. EERFERPMIAERL S 4 HR¥EEREEYHER , Raleigh 27695-7616)

WE. RAFEEH AR EERH Co, WENTE, TR T CO, WK (350 ~ 400umol mol ' Fl 680 ~ 750mol mol ™" X§ 147 1% A A FE B
R (arbuscular mycorrhizal fungi, AMF) BETE B0 . 12 R 18 EH Y T CO, R A Al 89 4 € Z 4 5% 180d /o C R AU, il f ]
CTAB JEEBUIt A R A AR E R SN DNA, B R0 U1/U2 3 H 40 A 45 1 285 K IE B i) (DNA 34151, I #1F DGGE
M. EREW, 2 FEYHMHNE AMF 754 R AMF 28 (unique species group, US) #i 4t J5 B (common species group, ,:
CS) , T EL CO, WA H08 US WA CS M. 5 350pmol mol ' S HEUHA b , 700pmol mol ™' A8 40 T K JHISE K T RS B RERR.
Bk 6 R R AMF BETE S REME T I, T MRIE 2935 27.12% .16.84% ,10.12% 8.62% 8.58% F1 2.67% ; 1 8 - B B :
BEOR Bl FFMAE JLEEN 6 A Y AMF B E A B, 51K 76.26% .28.50% ,17.60% . 15.08% . 1.46%
0.96% . CO, fEHALIRSE 12 MUY B AMF Z AL F B 2 A #ad0 , BFFT4E R RS (30 CO, H )M R AMF
75 45 A T £ 9 B AR 3648 1 BT R o
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The effects of elevated atmospheric CO, on AMF community colonized in roots of

various plant species

YANG Ru-Yi', TANG Jian-Jun®, CHEN Xin'", CHEN Jing', JIANG Qi-Qing', Shujin HU® (1. Agroecology Inssitute, College
of Life Sciences , Zhejiang University , Hangzhou 310029, China; 2. Institute of Plant Sciences , College of Life Sciences, Yuquan Campus, Zhejiang University , _
Hangzhou 310027, China ; 3. Department of Plant Pathology, College of Agriculiure and Life Sciences, North Carolina State University, Raleigh, NC 27695- \
7616, USA).Acta Ecologica Sinica ,2006,26(1) :54 ~ 60.

Abstract: The effects of elevated CO, on the species diversily of arbuscular mycorrhizal fungi (AMF)in roots of various species of
host plant were studied under pot culture condition in greenhouse. Twelve common cover plants in subtropical orchards were
selected as host plants of AMF colonization in this research. These twelve host species were grown at ambient (350pmol mol ')
and elevated CO, (ambient + 350pmol mol™') concentrations in growth chamber, respectively. The plants were sampled at 180th 5
day after seedling and DNA of AMF in plant roots was extracted by CTAB method. The partial tDNA sequence encoding ribosomal
28S big unit was amplified with special primers U1/U2 for fungi, and PCR products were analyzed with denaturing gradient gel ;
electrophoresis (DGGE) . Species diversity was presented by using Shanno-Weiner diversity index. AMF colonized in roots of 12 :

host plant species were divided into two different groups, unique species (US) group and common species (CS) group. Results :
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showed elevated CO, could enhance species numbers of AMF in US group but reduced that in CS group. Under elevated CO,
condition species diversity of AMF community colonized in Zea mays, Amarathus spinosus, Glycine max, Oryza sativa,
Echinochloa crusgalli var mitis and Lolium perenne decreased by the corresponding percentage of 27.12%, 16.84% , 10.12%,
8.62% , 8.58% and 2.67 % , while that in Trifolium repens, Eleusine indica, Poa annua, Gnaphalium affine , Avena fatua and
Plantago virginica tended to increase by 76.26% , 28.50% , 17.60% , 15.08% , 1.46% and 0.96% , respectively. The
average biodiversity index of AMF colonized in the roots of all 12 plants tended to increase when CO, concentration increased from
350umol mol =" to 7001mol mol "' . These results also indicated that the response of species diversity of AMF community to
atmospheric CO, enrichment largely depended on characteristics of host plant. Biennial plants, including Avena fatua, Plantago
virginica , Poa annua , Trifolium repens and Gnaphalium affine increased AMF diversity (with the exception of Lolium perenne) ,
while annual plants Zea mays, Amarathus spinosus , Oryza sativa , Glycine max and Echinochloa crusgalli var. mitis decreased it.
(except Eleusine indica) .

Key words: elevated atmospheric CO, ; arbuscular mycorrhizal fungi{ AMF) ; species diversity; PCR-DGGE

BAR (mycorrhiza) R - T AR EFH SR EMYERBRE RN —F A K MYEROEREEER
BEEYESE RS T2 SRS R4 T E R R T T 2805 &0 R B RNE L
AREMYZENERRXR FHBEAYHEREZETA Y, RELRIANVERAESHY ZR LS
— BRI R BB AR A R T BB T AR B S R,

RS CO, HEF B A EBRAE (AMF)EKNERERAABENE . 0 Neill FHBFFHEHN,CO, WE
FHE A E R BEMK ( Liriodendron tulipifera ) 3 3R B AR 5\ 1O 13 Y B B 3 0 A1 56 S8 3 1™ 5 Roughier F1 Read HORF 3
BB IE CO, EAE KRBT , KM ZER ( Plantago lanceolata ) IR HIEE 104 R5E 76 RAHILE M EHEF Y %
BE 50% , A B BB E A FEMI T HKE CO, FAK 10~ 14 d B/ FE ( Triticum
aestivum L.) K 5. ( Glycine max L.) M1 XK ( Zea mays L.) , G5 RFW ,/NFRERE VAM B Y& & B, LK
RYLTR BB B BRI o Staddon ZHE , CO, W FH & T HANK M ERTA H =M BB K@M @RS
LHEE™ o Rillig FHBFR R, CO, WEF WX AR AM Y109 RYIE M0 8 AR, AT HED co, ¥ BT
S AM R R AR REEAT . BX—FENHRBNNRERANHEER.

A, Ak A PCR-DGGE H AR, 72 €O, fi5
FOT X 2FAEYYHRRERILAEEN AMF Y

%1 ERRRFARIAMME
Table 1 The host plant species used in the experiment

PRI fL R ST 1RO, A T R AMF VR e e

VIR B R EARE AN ELRER, No. Host poologiel

1 #R5HE L EK Zea mays (Zm) A (A

1.1 TR YR 2 A Eleusine indica (Ei) iit; ;la‘n‘:sﬁ )
MTF CO, WA RFMBERAEDKBENBIN 3 AT Anaathus spinosis (4) roving from Ageil to

5 IEFREA X, Wil & B8 EX o, Kk ‘5‘ iz ZZ’M";;“ EZ;’) October

iﬁ%{ﬂ_\i%ﬁﬂ%% ’ Zlilﬁgﬁ%ﬁﬁ Hﬁﬁﬁ.% %mﬁﬁg TEM , Echinochloa crusgalli var. mitis

(2002 4F 10 A RFWITA M ESMAMEE) . 8 ° (Bam)

%0 ~20em ML, REET - 0CHBAR R T FRE dwa fusa(4) e

F. ABMKE L EPREANEDRER,HF AR
0

AR FTRK AMF 5 EH Y N BELH 2 F 4
MIFERFERM (X 1),

8  dbEFE Plantago virginica ( Pp)
9  B®X Pos annua (Pa)

10 BEME Trifolium repens (Tr)
11 BFHE Lolium perenne (ILp) year
12 B HF Gnaphalium affine (Ga)

4 A F 4 ) Biennial
plants growing from
October to April next
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1.2 RBEit

R BT E I CO, (350 ~ 400pmol mol ') FIHANAY CO, (670 ~ 740umol mol ') PN AL 2H , CO, ¥ FEIH
BWARGH—/5 CO, YA WM (ADC Ld, UK)HEZEHMELSR CO, MM ORA Co, KEiE KR 99.99% , i ILS
AR R ) H A, Yo Ao ot 45 I AR 1T 24h S AT YT CO, B AR AL.

FFF0.5% NaOCl FEIETEW IR, B K 2 min, B HKEWEBEKPRFR REHEHERR 2.5kg(RT
) HMEE P (R 15.5cm, B 17.0cm). BB S ZHMA CO, REAFMEKEN, £REM
WHEREEN - BRAL, A XK A BRE LA EE (RH)EiTic F B % i1 % # (Thermo recorder for
windows version 4.001,T&D Corp.), BB A AKEBEITRAE. £F, X BAEKFHREMANEBER
15.2/9.3C and 68.0%/88.7% (A X/&8]) , BRME M B B B E L FE Y 8.1 ~21.7C(HX)M 3.3 ~ 14.2C (K
6]) o Ab¥EL K ERMAAIEE R 15.3/9.7°C M 70.1%/90.3% (A R/KE) , BEMBRBELFN 8.6
~2 1C(HXR)M 4.1 ~ 14.8C(HH ), HZF, X8 A M P2 IR B FAHX R E KN 33.9C/27.7CH 72.4%/
89.3% (B X/AIE) ,BEEE N 25.3 ~38.8C(EX)F 20.3 ~29.8C (FIa]) , &b 38 41 #9 F 3718 B 45 X4 18
% 34.1C/28.1°C F173.6%/91.1% (B R/AKIA)) , BETEE X 26.2~39.1C(EX)M21.2~30.1C(KE).,
WA K BESERYEKRRES HEFKE(20%)HA .
1.3 HEEEE i

R RYIEF 180d JE FFIREURE, WA ERAFRASE EYRRA SR PGB ERE N L5,
HATaRES TR, A THEMRER DNA MIZBUR PCR-DGGE 43 17 .

1.4 WEHF®
1.4.1 DNA £

(DERBE FRTFREHOEYR 20mg, BT lem £ 8 H B, A Bio 101 Thermo Savant 3} B 20sec
(FastPrep™ FP120, Bio 101 Systems) .

(e BHABEA1.5m ME.LE, A 700p 12 B2 % % (100mmol/L Tris-HCl pH7.5, 50mmol/L 1
EDTA,2% SDS,1% 2-3% Z.#%) ,15000r/min B .L> 3min (5415D, Eppendorf), 2% F k. HE MBS il . B ;
D38 4K, KRR EEH.

(3)43# 11 2 CTAB 700yl AR 2 %3RS 5 ,65C K 1h, 1030 ¥ INA 70000 845/ 7% B
(24:1) , R RAIG 15000r/min B0 8min, ¥ L EBWHEAFTHBLOE EE LASR 1 R, ARALNLFBSP ,,
A SRR IR, % T K& T 30min J5 8000r/min &.L» 10min, F2Z bW, 70% Z VL HITIE, K2 TR
JF TN 10040 7K B #9 XU K 7 R

()84, KIS RNase H PEG Sk, 5 /5 % MAE 1000 RETROTLEK o SUALJR B9 DNA B S 3K
R, IE BT RIUR .
1.4.2 PCR ¥ bRy B4R B H) DNA A5 BE & FL B DNA #2544 DNA. PCR ¥ 3 2 AH DNA i 5% ,,
BR20& BHEHESRMOFI WY (PCR System 9700, Applied Biosystems), iX# FE 7] KL HERR 4 DNA & |
W, AKX FTAMEIY UL/U2 R B F Sandhu'™® L3 2,

PCR FLRLHF B B SR 5% 4« B4R Spl, ANTP (5 F £2 ARBAAY
10mmol/L) 1y, 5 #1% 10pmol (U1 24, U2 1.5u1),50% Table 2 _Primers used in this study
HW-lmmol/L R BY 4T 10p1, 10 x buffer(100mmol/L Tris ~ 3lgy AR 285 RNA A

Primer R corresponding 288 tfRNA ¥ 7 Sequence(3'-3")
[pH8.37,500mmol/L KCl, 15mmol/L MgCl,) 5pl, Taq i gone target

0.2uL MK 25.3ple BB AR Sandhu MESF 11 s rungiomscaos -aze) 10 AAATIOTIO MM GGG
W% AR 15 B 94°C T AE #£ 3min, R JF 94°C 30s, 50C

lmin,72°C 2min #F 7 40 MEIF, BG4 72°C #E @
Smin, 7E B )S B MA Taq 85,

U2 H M Fungi 285(662 ~ 645)  GAC TCC TTG GTC CGT GTT i
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1.4.3 AR PR B BB F 3K (denaturing gradient gel electrophoresis, DGGE )4 #7
CUARSE Y18 7= W B0 R /INF0BE W 5 B S BB, T % AR M PV B M 30% %)) 50 % (100 % B9 354t 7 24 Tmol/LL
REM0%MEHTFHBRERRBAEY), BABBRERMEEN 8% , BEIK/NHR 16 cm x 16em(£ x FE)
()i HERZTLEES, G ATLI PCR P RN ZE I (2x Gel Loading Dye Reagent) & 20p1,
MUk MWK 1 x TAE,
(kKRR e NS, SRE T3 60C TRk, 200V B3k 3h (DcodeTM, Bio-Rad). ML ¥4 # )5,
D BEUT , A AgNO, Jefa,
Q5 )5 WBERE A Bio-Rad B8 MR R 4 (ChemiDoc EQ system) 1R, K i A MK KW oW E R
Quantity One #4453 ¥7 (Bio-Rad) .
1.4.4 BESVHREWITE PR BHMRA Shanno-Weiner BAE MR B AN E™
H = - > Pilog, Pi
KA, P RFW i EEMEME, P B TEMARXEE:
Pi = ni/ ) ni
AP, ni BREW EHAEERPHBIEHE.
3 A AR #7580 (Simpson index of dominance) A= it E N

S=> P
FEALE S, AUTAXTE:
Sp = 2x ng/(n, + ng)

K ,n, RAKERHIMRFE, n, B B RKERNUIWFTYE, n, 2R KERFERGILAREFT
1.5 HitsHth bk

A5 AMF ) Fh B R Excel (ERE R FZ 04
2 R
2.1 PCR YRR

RAEEHEYHE PCRERWE 1 iR, V™Y
%)% 500bp #1 280bp, rDNA 2 H 81l PCR-DGGE #f 3%
WEYBHETLFEANBEZHNAGRTS. SHEEY
16S rDNA AL , BLBE 9 28S DNA JF 5! 76 A [ #h /& (8] 2% . - -
RERBIFREEXRE 2T YRt eT L E e Wl e R s N e W R
it DGGE #FT K 4> U/U2 BX EEF RN, A
HAEY DNA, Bl Ne RAMBMN T ERRNHEY
DNA, R 20 5 /5 U1/u2 ¢4, B 1 ok Lo e
W, B AT RS R R R AT E M.
2.2 ZEMBREREKEL (DGGE) B L SR EAYT 285RNA 2 E PCR 41 7= 41 e 0 o ok
2.2.1 MR CO, IE FARMEYE AMF BER 2R »

ﬁ:ﬁﬁgﬁm%% B{J%%ﬁn@ 2 &@ 3 ij;f-;o Wj/|\ Fig.1 Agarose gel (1.7%) electrophoresis of PCR amplified 285 rRNA

&bﬂjtﬁﬁ 350 #m()l molflx’fﬁﬁﬁﬂq“ﬁiq:g%%ﬁxﬁ ﬁ?eljéf;ff;::/;:m: Marker; Nec:negative control; 1 to 12, amplified DNA
MO R IR (RS AMF KB, unique T T e T
species group, US),HNE 2 PR & a, b, ¢, f XE 3
MW m, j; 5 —FH,thF AMF XBER M EIARKE2 B EEHYPH LR CGERR AMF £
## , common species group, CS), A 2 & B 3 PIEH ¢, d,ho

12 3 4 5 6 7 8 910 11 12 Nc M
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1. 23456 7 891061112 1234567891011 12

0% . i .. )
.g a ;
}
.Y :
u ;
i
il
¢
: . ‘
A
50% i
Ve h H
B 2 350umol mol~! CO, WEE T 12 # T8 F YA DGGE EH B3 700umol mol~! CO, HE T 12 #0 15 £ ¥ M DCGE [ il :

Fig.2 DGGE plate of 12 host plants treated by 350umol mol™' CO, Fig.3 DGGE plate of 12 host plants treated by 700umol mol ™' CO,

2.2.2 R CO, WE TR Y AMF B FIMER  CO, WEERHMEE US WA T CS # A, 41 350umol mol ™"
St a, b, ¢ A {4 700pmol mol ' LB HHER AT BT HIM USH j M m; TIALBRARR TR T X B :
HPR CSNd, e, h IS (gHR), XHHATHB CSW i, k, M1,
2.3 HFEREME BRSO R
ZREEMEAEHRINERMEIF R, NEEEEERELAMTENS L 50%, TESHTRA, :
AMF B SRS NE FE EANER, BEEAEE(p>0.05), PAREHEAEMEN AMF #% (L7
1.51), EFHIREE IS 76.26% s T HEB B IR E KM AMF BE75 (T F# 0.83), TR X 27.12%,
HEHUENERNE 4R AUERENES W E MRS AMF B398, 58 0.67, BREMRILEE é

AIRY AMF B$7% , R4 0.22, ‘
R3 FTRLEPAMFHENSHERABHEY Fd FRALEREEEHEN AMF BEEHHEURY i
Table 3 The index of diversity and dominance of AMF community in Table4 The similarity index of AMF community accrete with host in

different treatments different treatments
S CO, 700pmel mol ™' CO, Y BE BEMEE Community
No. Host LR s EREH g No. Host similarity index
WY H S HB¥H § 1 X Zm 0.43 :
1 E¥ Zm 3.06 0.13 2.23 0.22 2 S Ei 0.67
2 M Ei 2.14 0.25 2.75 0.15 3 HITE As 0.53
3 MK 4 2.97 0.14 2.47 0.19 4 KRS 0s 0.67 ;
4 [ os 3.25 0.11 2.97 0.13 5 *9 Gm 0.44
e . i
Z ;;iﬁ?m 2.36 0.11 2,93 0.1: 6 EHH Eoom 0.63
E . 0.1 2.77 .
S g 3 0.1 7 BHE Af 0.43 i
7 HFHEHE Af 2.74 0.16 2.78 0.15 2 £ EA P 0.7 :
8  dLEFEH P 3.11 0.12 3.14 0.12 v ‘
9 BHR Pa 2.50 0.19 2.94 0.14 9 FAR Pa 0.57 :
10 BEMSE T 1.98 0.26 3.49 0.09 10 AEME Tr 0.38 :
1 BEE L 2.25 0.22 2.19 0.24 1 RER Ip 0.40 ;
12 BHE G 1.99 0.25 2,29 0.21 12 BB E G 0.44
3 g

3.1 AMF P miEHFEEE T & CO, MM
NN AMF 518 12 M8 A &SP, B —Ff AMF FTRL@B R A FSE £, B —8 BB U gAR S
AMF @3¢, #ATH, Kowalchuk 2 A BBFFT R B AMF X175 £ 502 A B4 o Husband Xt 33 ZRAK A9 AMF ¥
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EHBFR LA AMF MBS E 2 R EHFEMILNBER, Vandenkoornhuyse 1 Bidartondo &g /T % & #1 A JA]
EBREN AMF BB R ZH, AMF X B F B8 RFEEF M EEED™ 2585 R 38 v B 5 K i bk
(DGGE) X AR CO, IET 12 MY B AMF B ¥% M BT R WIEE, AM HE X R R HFE—E g%
(B 2,E3), Ao AMF X E 5 TREEMr @ BB E E, T 5B 528 AMF EB LA MR A 11
Fo XMEREETHEERKBHES LR, OTERAERFMER™ . B4 AM HE 58 £ 2 M 09% 84
Z CO, LB AN, CO, IR LR NI R B AMF 288¥ (US) W T R 45 7 1 AMF 258¥ (CS)3 & (B 2 I 3),
X TT BRI A AR FF R AMF 28R BRABIE N B A0 8 = A ARBRINER , M4 7 10 AMF 28 B JUREBSE N S A 88— B4R
PRIFEE, CO, BT B4R 8 AMF KRB KM EFRAMIES S, BT CO, EF X AMF B %
VR ARKERARAORL, HERENREEEFE PR RBIESE. AMF X CO, ¥ B 5 50 A [,
K518 AMF WP LR AL, BT AMF XY B RE BERHWEMR, ik g SR Ay -HYE =
FRR, NTIXE ENBELHF LRI R,
3.2 AMF BB ST EHEZEB X R

BAR CO, MEMHE AMF HEERIFZ N EAET B, BEEAFEEXLELRH CO, HESIEMN, LR
HTHEYER BAKEBESHNHERNZLMZES|IEM . Staddon F AT AMF REENFRRHFRJRTALE
R KR T AR B Co, MEFRERSIEM . B, co, IEF X AMF BE MM 518 £45
HHEMME R, KRB, COo, IREMEX AMF HEHEBAEBRAR(EAAEE) BRATAESBEENES
ABEHRE. | FEEFHEYE AMF BSR4 B RERSL) , TRAE 2 Y H AMF B4 BT
(BERKRSN . | FAEEFHEYH AMF BEEARLUE LA 2 FAEHP K AMF &M LU F T 0.15, 4
i Co, W E SR X 1 FAHFHYE AMF BB/,
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