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Analysis of the activities of protective enzymes in Bidens pilosa L. inoculated with

Glomus mosseae under drought stress
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Abstract ; Biological invasion not only led to the loss of species biodiversity and the destruction of ecological balance but
also resulted in the significant economic losses. Biden ( Bidens pilosa 1. ) , originating from south America, is recorded as a
tenacious annual weed in many countries and has been spread into the most tropical and subtropical areas of China. Previous
studies have shown that Glomus mosseae (one of AM fungi) can form a long-lasting symbiosis with biden. Under drought
stress, this AM fungus greatly increased stomatal conductance and carboxylation efficiency, which improved plant growth
and productivity. The objective of this study was to clarify the drought resistance ability of biden under a symbiotic
relationship with AM fungus and gave support to the invasive mechanism of biden. The experiment was carried out at the
ecological farm located at Southwest University, Chongging and included three treatments including well-watered ( as
control ) , moderate drought stress, and severe drought stress companied with AM fungus inoculation. The lipid peroxidation
and antioxidant system from the AM and non-AM seedlings were analyzed under the controlled drought stress conditions.
Our results showed that drought stress led to the accumulation of reactive oxygen species, subsequently resulted in the rise
of MDA content and the significant increase of the antioxidative enzymes (SOD, CAT, ASP and POD) activities. The MDA

content within leaf was significantly higher in the moderate and severe drought stress treatments than that in well-watered
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(control) after seven days treatment both in the AM and non-AM plants. Only under severe stress, the MDA content was
significantly higher in non-AM seedlings than that in AM seedlings after 14 days drought stress treatment. The antioxidant
enzymes (SOD, CAT, ASP and POD) activities were also significantly higher in the moderate and severe drought stress
treatments than those in control after seven days treatments or during the whole experimental period, and the difference
increased dramatically with the aggravation of drought stress both in the non-AM and AM seedlings. Under the control
condition, there was no significantly difference on the activities of antioxidant enzymes (SOD, ASP and CAT) between the
non-AM and AM plants, while the POD activity was dramatically lower in AM seedlings than that in non-AM seedlings after
21 days drought treatment. Under the moderate drought stress, the activities of CAT and SOD in non-AM plants were
significantly higher than those in AM plants within the whole experimental period, while the increased activity of POD in
non-AM plants was only observed 28 days after drought stress treatment. Under the severe stress treatment, the AM
inoculation only led to the decrease of ASP and CAT activity, and did not affect the activity of SOD and POD. The ASP
activity was greatly higher in non-AM plants than that in AM plants 28 days after drought treatment. While the increased
CAT activity during the whole treatment time. Our results indicated that this AM fungus greatly decreased the damage of
plant cell membrane through adjusting the antioxidant system and reactive oxygen species, thus it accelerated B. pilosa
growth and improved plant vigor under the drought stress. These results suggested that the prevalent symbiotic relationship
between B. pilosa and the AM fungus was presumably one of the key biological factors affecting the tenacious invasive

ability of B. pilosa weeds.

Key Words:; drought stress; Glomus mosseae; Bidens pilosa L. ; protective enzymes; invasive ability
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150 7, BEAEARAL = VAT B S AR 1 3 Bk, BERRALBR ORI RR 3% IR 20g B /AR EA T, T R AR RS AR 48 5]
WAESCAE TR R A, % 83T Rl REx AM B8 A 93 S E T, oK oAb B IS 7E 427 6. mosseae
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Fig.1 Effects of AM fungi and soil moisture on MDA content of
B. pilosa L. in leaves
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Fig.2 Effects of AM fungi and soil moisture on SOD activity of
B. pilosa L. in leaves

AREHEGEK,BAPETR CAHEETRE; TI HEFM AM A
B, T0 R EEF; 7] — 5 Bk 0 22 S R 7 5% KF 122 5+
wE

FERpRIEERZ I T =ik AR 5 POD BTG PEARfL, IE W DEAK I, AR PP R R HL 3 Fh o ik 2L A B 1)
POD &M, FEK /A BRIG A (21 28 35d) , & =5 B3 fE R A 2500 T, RAZA MR AE AL BRI 28d 1 35d
Aof i 3 e T AR s 76 FE EE O S5 0E T, ) U FE AL B Y 35d B R B AR B 3 v TR AR

2.4 FEFPEEVUERBERXIAEAR T A ASP 36 P A5

Bifi 5 - 985 A W ARG, = I BT B R Py ASP I A T A I A A B[] ) S R AR
PR (K 4), FEACER 7d B, JAG 3 a0 200 T ARAEFP AR B 9 ASP 36 .35 3 T 1E % be /K AL B 7 Ak
FHY 28d 1 35d, T AbBRAE A ASP VRS S TIE R Bikdl, HE R BE .
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Fig.3 Effects of AM fungi and soil moisture on POD activity of
B. pilosa L. in leaves
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Fig.4 Effects of AM fungi and soil moisture on ASP activity of
B. pilosa L. in leaves
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2.5 HEFPEEVGERBEREXTHIVE CAT VM 5

AN[FZK AT AL B ] =k BB CAT FEPEAE /K 0 Ab B 7d B i L T 22 5%, RN T T A PR -+
ER A BREH FNIE R DK AL BREE MR RARR , O HL 8 B2 A ab BRZH 5 IE R Da KA PR 22 R W (R 1), TEALFRY
14 21 28d AF5EMAE RS 7d S HRIE— Ul . 1EK b3 35d , rh EE 38 A FR2H 1 i 35 1w T 1E ek Ak 2
W, IKIPIA AT R AM BB AT =i ST REM R CAT Wi A A A2 AL, JCiR e vh BE 38 251 R b /2
FEFFEIB ST RIEAAEAR Y CAT TGPk i 35 5 THERP AR
3 itig

SRR B D IAEE S50 T AT LUE A HESE L A S A AR . ARYIRN S L E YR Z Y
T R R AR KRR I I ARV 09 2 B B R B8 2 PRI e 2 Y L Marler S5 7EBE I8 AR WIFH Centaurea
maculosa 1+ ZF WP Festuca idahoensis W Ta 5 R BB, AM E I T AR Y FhXT - Y i 0 52
M R, AM ECR AR YL n] BEXT AR BIRN AY AARBE 17 A T R

T F A R AR B R WA T — Y 1 i e R B AR i A . Y B MDA 2 JRR i 4
AEF 2 ) 2 — | & B S AR IA Ay 2 Sz e 4 B 5 s ok 4 Ak A T 58 555 LA B Jo R 1 O 78 B2 1) o 2 4
FRIFP, SOD CAT Hl POD S5 2 2 A0 MR AR T 14 50005 T 1) S B b i 2R 0, e A1 T ) g s 40 e P o 0 3
AFEERMPARPY ) AW, = RAEF R MDA A i BE S KRR T, RIK T S8
240 AL RS L R R SR R T A R o 4 s 4R SOD (POD  CAT i1 ASP Fifi - 398 5 7K dk i A1 I % P 484 5
ST AT R DRI B pR 81 1 AR 3 ) LR, 2R BH = B B AR B B — e T A2 K A3
JBfp 36 1) A B VY B

F1 LTSI AM EFEEFME=ZHRESEN FP3EACSEEEN N
Table 1 Effects of AM fungi and soil moisture on CAT activity of Bidens pilosa L. in leaves

7d 14d 21d 28d 35d
ATl 0.3807 £0.0811a 0.7303 +0.3981a 33.9271 £9.3075a 21.4652 +2.5515a 46.288 +27.288a
ATO 2.9935 +0.8302a 1.0450 = 0.3452a 55.2314 +36.257a 19.6906 + 4.2934a 22.0339 £25.2a
BTI1 3.0828 +£0.7237a 4.3227 +1.3589a 62.6094 +52.011a 197. 8442 + 35.26b 174.4519 £ 88.97b
BTO 8.5963 +0.5247b 5.4030 +£0.9011b 177.483 +19.465b 417.256 + 178.46¢ 206.91 = 164.355¢
CT1 10.5118 £2.672bc 12.9944 + 1.6365b 151.932 +28.423b 220.58 + 188.83bc 236.723 £ 156.33¢
CTO 15.3378 +4.6351d 32.8061 = 12.05¢ 304.85 +£226.725¢ 504.96 = 319.25d 373.865 + 63.069d

AM EL R GXT YR IE B K 53 8 B W7 4 TR . Ruiz-Lozano 55 & 3, T B 4518 T A0 AM
U Y 55 B A AR R bR A S R A SOD 3 HE s Wu 25X Citrus tangerine 1R Z FIWF G R, K53 0
30 AT HE R AR AR AR AT B i ) SOD (CAT 1& P Porcel %71 5 Ruiz-Lozano %% 1Ay | ML
R AR A o i v O I P U P S e DT AR T S e e g AR . TEARER ST RIS e 2%
F T B R L I T T 30 (I T AR B R R , 0 A T R e A 3 04 5 B B B Alguacil 55k
B, T2 Wra i F5 Juniperus oxycedrus FEAE SOD 5 POD & PEF &7, AP AR )T 51 B9 HL ) 25 TR AELRE | IF:
WM MR B B S BT R . AR TRAR Y A D T 22 0 s B AR 6 | REAS WA 3 AR R A AR AR R AN BB
WS R K o3 08085 1 3K o35 R A AR RO AT | S S e AR R AR B MR A O 3 il 6 A SE AR A SR

[ Py, AN [6] 8 DR A it o S SR I58 A RS S TR AS — 0, ) F5 S X LD A AT B A 0F 58 & B, SOD 5 CAT 1
PETE 13 A AR T FALPERY 4d NFRZETHE, POD TG PR TERT 2d $20 , BiJS T B, ASP TE PRI 2 45 2 [ il
FH PEG &b ¥R5k i 1) T 5 A5 2T WA VR P RS P25 A U 5 AR [ 227 FEARBFSE i, SOD il CAT I M7 350 47 101
A AR W 51 POD #0146 I 0 b 3 1 728 Ak ; Bl & A BRE [H] A9 424K, SOD 5 POD Fifi Zb B[] 119 42 4 1
5, CAT Vi PR 28d IX B WA ASP IR PEAE R MRS IR AR (AN K . A ORI G R 58 5 MY 52 R BF5Y
ERTFZMIA, S5FEASAAE , X 7T 5e 5 AN FAEY P RE SRR, (K Y O il 2R 58 100 ) S 2 4%
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BIRICR ISR S FT A B A5 I AR A R

ANF R R BEE MR AM ECRHE R AR AN SE AR [R] . A0, 7EIE B BEK A 0F R SRR IR 5 R $E A
RARAE PP BTG PR 3 B Wb 22 5 (B e Ab 3] 28 35d B, RIEFEAREIA % W35 8 T ek 19 POD
WPE, AER A ZME T ASP I PRI IR S RSB IR 22 50 AN 38 7R T I8 25 0F T AM B M I
A X SOD TP W2 R, T AM FLIR RO 1 2 ORI RS Pk 04 52 I T AR R D O HAE ) A Y
TRAP 2 S AT R — D R BB R R | IR AM ECRR AT X i E BT AP PR R A2 i AL o4 75
B RWETE . RS AL M R W (HA TS R ] AM ECRR RN 5 A ROm AR T+ R ke ) =it
RAT R RO FE R, NI AM ELE R G AT REXS SR MR I AR BE 17 AR S2 W), 3R] BB 5 M FT AR AR e =
AT FSE AR BE S RN Z —
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