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MM, AGE LI T3 ARG R BR 3 AR
AMF NHEFEH], W55 AMF 1655 35 5846 w4
A SASAE 1000 5 AN [ it PR A6 06T 35 T2 O T 1
LI Sy 45 008 A A SR 6 i ol 1) 3 455 0 25 T 36 114
AR BRI AR
1 MR5F*®
1.1 RIEw

R 51 B v e B o 1 I R S [ R 2= o
( CAAS ) Jig 35 BF A v ik 2L 3 ( 39°30'42"N
116°36'07"E, ¥k 28 m ), {5 [ 2007 -5 A
SRR TG, AR R AR E T AN ] AR
PR, #EST T E WA AR IR /NX . SRR
T-{BE - REM 8.0 (Daniels etal., 1982) 435 #
THUA4 FAALRETS I il AMF 07 4257 . 2T
BERh TR H SRR /NX o ML AP AR T 6 5
5% CrylA JrfEiRl 8 5 (GK83 ), Wifhfh11y
1 P E RO B 2E BEAE R T R 7 i S 2 PR L
1.2 REHE

FE AR A A R (H ). HPARIT 6 5 iR
B (Z). Bkl 8 SHFh (X) LI B TAG /255
FOARAEIRFF (HZ, HX) 5 Fpabsg, R Hifuds
W CAMF+) S5 A% ( AMF-) B4R, H
IR RDR B F 40 g B TAGSROUHER
+IEPRYATR 100 mL JCEK, AL it
Jin 100 mL JoRK, FAALEE S RER ., HEREA
FF CKEEA S KE AR 1) BT
cm ZEfAb, FEFPRTELTRAG R 75%T09KS 2R 11 1
B, MER TR, Vet RAHER 20
KA, Hor IR HE T AR AR A HEFP 10
RAPT, FHRIRIRE, B E EAEA 4 6K, (Rl
Ja B BEiti—IK 30% %W Hoagland E 37, 2 1~ H
S I E A5 R
1.3 MEIIRRF*

(1) HRESRE

TS A B b A K — B AR AR e HAR s, B
FEMGER RGP R B 1, K AR FIZENM- 235 B
TR 75 °C L 24 hT EE RS B0 E Y
= om, mg, HH.

M (root/shoot ratio ) =m,/ms

(2) tHXTE4fE

HE W B 3 4 . 1 10 /N A X 38 4 g
(CRCI) 2kF7= (Oksanen etal., 2006), Hil#& 77
VIR

CRClI=arcsin(RNE) (2)

H:rp RNE=(X-Y)/max(X, Y), Hitf X Jy B b4t
FRIAED R, Y IR R A )

CRCI=0 A [R5 4 6 HAREYI A
§20, CRCI>0 BiAAY 2 alfse 4 A K3 T H
FRAEPIEAE K, CRCI<O AR 2 R sa 4k K
et T HbrE A K .

(3) MRS SR Sl

FH 95% L BEFREL, /e RETHERI E h E
i FBCEL HEZR He a E N (MDA ) %
i JHAWEDUME (NCRY1A ) i@ BEL sk
it SOD it 1G4 5 H A A B A 5 1+ 48 AL T POD
TG 1

(4) fRYHR

K AR A FLRR Y e AT - AMF
RYLF (YL (%)=X(0%< R BEH+10%x H B %L
+20% > HREEEL+. .. 100% <43 BeE )/ EE AR B
1.4 HELESHH

Bk A SPSS 20.0 # 4 7HL( AHRIALHE ) X( 4%
) R 250,

2 ZER55H
21 ARLENEMFHEBEHENZSHEES. K
5. RELLIHFHEESENIE

3R 1 ATAL, TSR AMF, se4e AKX

HAGA ], M T RAMRAER K, X TR AR

(1)

F1 FELNEMNEMFRBEENZREN. #E. RELTHERESENZN

Table 1  Effects of different treatments on CRCI plant height, root shoot ratio and chlorophyll content of F. bidentis and cottons

‘ HXES ) P /cm R M4 (mg-g™)
AR LEERES AMF+ AMEF- AMF+ AMEF- AMF+ AMEF- AMF+ AMF-
H/HZ -0.53+0.08a  -0.53+0.08a 32.15+1.28a 30.45+1.84a 0.76+0.09a 0.73+0.06a 1.86+0.11a*  1.57+0.04a
i) H/HX -0.49+0.04a  -0.40+0.06a 25.03+0.16b 24.02+0.8b 0.81+0.06a 0.74+0.07a 1.30+£0.07b  1.49+0.17ab
H 19.33+0.78¢c 16.04+0.73¢ 0.73+0.01a 0.79+0.08a 1.12£0.01c ~ 1.30+0.07b*
ST 6 5 Z/HZ 0.98+0.09a  0.88+0.08a 9.43+0.12b 9.97+0.28b 0.31+0.03b 0.35+0.07a 1.76+0.03a*  1.13+0.09b
zZ 16.75+0.35a 17.93+1.98a 0.50+0.03a 0.45+0.06a 1.74+0.08a 1.74+0.07a
WiFl g o X/HX 0.63+£0.03a  0.64+0.06a 13.03+0.6b 12.55+0.91b 0.29+0.03b 0.35+0.03a 1.02+0.1b* 0.75+0.1b
X 16.87+0.83a 17.07+0.15a 0.50+0.05a 0.45+0.05a 1.98+0.11a*  1.66+0.04a

(1) FrpFREFRARRBE MBS , AT E 0.05 ACFI2ZRBEM; (2) AR, REBEMERTEL T 0.05
KSR W, TMIEREVERESR; (3) AMF+: BSMBEFIMALEE; AMP-BCA BSINERIMALEE; (4) HHZ: 50T 6 SR ;
H/HX: S 8 SIRANETEY; ZHZ: S BEGRAN AT 6 SAME; XHX: SHTEHRMHN 8 SML; H: MUEEHH; Z. PHfTe6

SHRAERF; X: Bk 8 SARAELFN; (5) HEMERE: =5, T
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AR S A R R i LA R, IR T4
(AR o RN R I 2 28 5 o S 35 8 T SR S B T 4
PR S A SRR S i MR, AR S
BTG R RIS iR i3 A4 2 A IR T2 RP AT, 5%
G KT T4 AR e L TCRe M, (EJRAE JIn T8 451
AR EE AT AR AL AR L s BRI AMF X 3
FRAE E I SR 2R S i B e A A R
22 AELEXENHRIBEHF MDA §£.
POD #0 SOD &gi& 4B 200

H 2 AL, SERA K BERILT S 6
S K I T I MDA 2 &8 1 SOD 1% i 3
FEAIC . POD WM 257, 420 1 4 ir 6 5 POD
BTG, TN RS, AMF B IA% T 5 Th 25 2
AbFH POD A1 SOD BTG, $iwm T 8 A TR FhAb
Fir SOD MYiEPE; AMF F&AIG T B AL B b H R AR
1EI%) POD &M, 2 TIRFLEE R AT 6 519
POD J5 AR 8 5/ SOD i1
2.3 BEMEMFRAZARESE AMF BENTARLES
TMEFBEREZNELYR

HH 2% 3 1] HT, AMF B 75X 5RR 85 TR AR R 047
YR TN PA 22 58 5 R AR 0 2 I T S5 AR AR TR b B () B
T4 s TSR S TG AH L, AR TR A
FHRERERA,; B AMF RVEXT R 1L
(TR 228 FE A 0 3 T 5 DG IR A AL ;. PFp
FRACERFP LS 45 H 5 8 TGP, AMF XS4 AEAR
FIIR Y 3 2 HF R A R B R A A 5

3 Tit54it
3.1 itig

AMF FELN B AP A= SV 55 1 HAA 58 KAy
TREMMEAF R AT R B 22 RIREFE AT, AR
oL SRR, BWINE TR AR AMF A5
T4 5 PRI AL e o R, S AR R AR YR
FE XS, BRFP BTS2 AMF R EIR TR
FRECTIAG ; HOPPES AR AEAR 28 b 22 FE % i TR
HIARAE, %S AMF 55 T4 R 3 fe
T3 FHAE . HE—25 L Bse AR K TP AR R AR X
SEPRE IR R, IR BN AMF, Se4 A K AR
XTE TG A R, PR AL AR IS, XA
FERRAI R B R e R S i L AR, TR
002 (AR i AN R I 28 5 o I 35 o T SR I B
TOUAG IR e RIS 28 B i s TIARAEZIAR B, PIAIAT
A6 -5 B T2 TR R s Ak v AN 2R 2R B i I T 5 D
i, Segr AR KT BTG AR e L o i, (ERTE
B T A T T AR AE AR L . FRARAE
(AR i AT b R AR e LU IR RAIR, T
HISE A KXTRAE L b L A RKARAF

VBl —Fp oSk AR FEY, B4 AL KR
o, H e I AR AR R e LA 1 A K
AFF 9% 2 FH 5 T 45 3 o i) ) PR A5 Hh B AL SR I
) s 410 ] S R 0 A KR T A B AR K R R %
4, FE YRR (T, 20085 &S, 2005 ),
AMFFE 485 TR R IL NG B —FP AR B  7E R UN I AMF

®2 FREXMENHRBEMF MDA 8. POD # SOD EiE RIS
Table 2 Effects of different treatments on MDA content, POD and SOD activity of F. bidentis and cottons

- RIS -1

e Bt MDA/(umol-g) POD/(U-g"'min") SOD/(U-g")
AMF+ AMF- AMF+ AMF- AMF+ AMF-

H/HZ 2.06+0.17b 2.10+0.24b 64.71+£2.54a 68.53+0.83a 99.02+5.19a* 24.134+3.57b

N4 H/HX 3.52+0.31a 2.71+0.51ab 60.80+5.33ab 65.27+2.1b 69.40+1.64b* 30.52+3.95b

H 3.84+0.12a 3.36+0.44a 54.87+3.07b 64.42+1.74b* 22.19+1.95¢ 141.4343.73a*

o Z/HZ 1.48+0.07a 1.50+0.22a 466.31+3.63a* 382.58+37a 23.5243.09b 26.30+4.08a

T 6 zZ 1.32+0.15a 1.36+0.09a 83.73+4.62b 114.40+9.24b* 64.42+5.86a* 24.33+£0.42a

e X/HX 0.97+0.09b 1.26+0.1a 564.53+29a 509.51422.89b 76.70+4.79a* 37.30+1.78b

HiErs s X 1.72+0.12a 1.23+0.08a 428.44+33.48b  649.42+18.93a* 53.64+4.32b 97.1445.85a*

®3 BEMETNHRZERE AMF BENRELAEEMRIRERRNELHAR

Table 3 The abuscular mycorrhizal fungi colonization rate in roots of F. Bidentis and cottons

b g )yt fRYR [EE24 HlOE:S NG
H 0.63£0.31a 0.68+0.152 0.90+0.52¢ 0.47+£0.62a
W4 H/HX 0.75+0.19b 0.92+0.33b 0.70+0.57b 0.44+0.48a
H/HZ 0.76+0.17b 0.710.12a 0.52+0.26a 0.50+0.52a
z 0.28+0.40a 0.46+0.37b 0.26+0.432 0.20+0.352a
T 6 5
Z/HZ 0.20+0.35a 0.26+0.19a 0.25+0.452 0.24+0.29a
. . X 0.25+0.45a 0.47+0.67b 0.37+0.54a 0.22+0.26a
Btk 8 =
X/HX 0.19+£0.34a 0.24£0.51a 0.34+0.43a 0.24+0.29a
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AEHRE AR A5 T, BI04 SARAL AR ] 52 4
R KT AMATES, HIETsgX AL r -3
S RAFAE B BRI EVE R, o] B T4 B A7 AE
1T AR AE K — R g

W R AE R AR SIS R AR T B — &R
IR 25, MDA TEREPIR IR & e L /b, L
YERFIBTHE MR DTSR R T8 bR 2 — (SRS,
1995 ) ABEGH, BI04 75 [RI R A6 19 38 4 o R
A E LIS, H13 E 2GR AT MDA & &
AT TR A S A T i Ab T4
o {HENIN AMF AbBRAOARAE R0 FRATAR Hui,
F N MDA &85 rFEI%, wiBtin AMF REfS
G AL A AR BT A2 2 A B e FE R

WEENE T, MR N R IR S AR B
YA RS, IWRGEFE RS SOD 1 POD
LM EBRGALN, X EEREEMEIAE A BRAE A
P A AR A 3, AR IR N A
R = A S IE BRAL T AR, R B S
P G A RERR R MR E R (RS RIAE,
20125 AKEEEF, 2013 ), HIEHEEHL T, MPIAEN
R SRR A 515 BR[R] MDA — A2 - fily
1, HA MY AT, EEEN A&
WY IR B RS, AR B R AR
PSR, AR A AN 2 55 — Bk
PHLHLE B AR AR, s S AR A
SRR, XTI A — R R R R ( R REAE,
1993; ZERIRAE, 2006 ), 45AAE TN, 76
[FIARAE R SE et i, BT ag ARAL RS, HE
i AMF TERSIARAEDTI PERY Rl , a3 Thgg Y
ARER T —@ ST, BOmE g R 4uie i i
SOD R , 1& IG5 105 ¥ TG TR R AR AL
AR RIARACAR L, AR . Ay R e [
WERL, A AR E RS R A PR,
I AT BESEAAAETEE T A i, SOD Y
ORISR A RREA A HE (0)),
B SOD B G PR 2 B ES LS . S AMF
AR AR AN E TAG [ AR AN AMF A Ab B2 A L
B, WM AR SOD i 1k B i 2
FEAIG, 1ABH AMF [RIBS 3G T B8 T00 45 MR AL A Bt
P FEAESES KR Y, MRS ST
POD [l 5 W , U AMF AbFEIA GRS TR AR AE |
FRAKTETI24 POD RfYKGE, ML, BTG R R4
) AMF P REXT B T0045 09 VE R K FARAE
3.2 #it

RPEABIIELGE R, LA tRm . Mt . X 3E
SRES) . ARG I SR, AR
G R, BTG A AE LA AR AR RS I T

—FhiiE, ERCRBEAR LR A AR S Bk
1o MARE L], i B T4 F By R 2R
L PR AHOE ARG s R A Es el LU —
TEREE IR AE P 2 B a AL L, (HIRES I
RN B AR PR R EE ) AMF BRIRE, IR
DS W SE AU STER (SYAE LEE =N W Y

BEAh, AT FURE R AR BT AR
T PR A e DI AN B Xk AR A ) 86 T A 7S B AR
VEIRRAEML T — A Rt r s, JFE8 0 T
MR A 5 4 A Ao R v O AR 5 4 E ) DA KR
S+ AMF X PIREY) A KB . REEDTFTAIN 5T
FLEFEIAE R AMF ZIASCER, oA B9t T
pE— LA, DB ERIER T AMF 1EARAHY)
A AR ) 5 e A2 FP VR RO PRAIALEL, LK AMF
(RSP LEE
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The Feedback of Arbuscular Mycorrhizal Fungi on the Competition between
Flaveria bidentis and Cotton

1 . 1 .1 .2 1 . 1 2
YIN Jilin', ZHANG Xiaoya , YAN Jing ', LI Qiao®, JIA Yueyue', ZHANG Fengjuan , WAN Fanghao
1. College of Life Sciences, Hebei University, Baoding 071002, China;
2. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences,

Beijing 100193, China

Abstract: Flaveria bidentis, a mycorrhizal plant, widely spread in Hebei Province in recent years. It has caused serious threat to the
production of cotton in its invaded area for it had much niche overlap with cotton. In order to clarify the role of arbuscular
mycorrhizal fungi (AMF) that was gathered in the rhizosphere soil of F bidentis on the competition between F. bidentis and cotton,
the feedback experiment was carried out in the greenhouse experiment. Two varieties of local cotton CCRI6 and GK83 that were
widely cultivated in Hebei Province was selected for the experiment. The result showed that the height and root/shoot ratio of the
cottons were inhibited when they competed with F. Bidentis. AMF promoted the growth of the aerial part of cotton in the mixture
treatment. The competition significantly inhibited the concentration of MDA and the activity of SOD of F. Bidentis and increased the
activity of POD when it competed with CCRI6. The activity of POD of CCRI6 increased. The infection rate of AMF in F. Bidentis
was bigger than that in cotton. AMF significantly reduced the activities of POD and SOD of F. Bidentis in single treatment and
increased the activities of POD and SOD of F. Bidentis in mixture treatment. AMF reduced the POD activities of the cottons in single
treatment while increased the POD activity of CCRI6 and SOD activity of GK83. The results helped to discuss the feedback
relationship between the invasive species and soil microbial and provided the important basis for exposing the invasive mechanism of

F. Bidentis.
Key words: arbuscular mycorrhizal fungi; Flaveria bidentis; cotton; competition



