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Response of native plant species Sophora davidii to allelopathy of Eupatorium

adenophorum
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Abstract: The seeds and seedlings of ‘native plant species Sophora davidii were treated using an extraneous solution for 2—
3 years with different concentrations of aqueous leaf extract of Eupatorium adenophorum to analyze tolerance degree and
resistance mechanism of 'S. davidii under allelopathic effect. The result showed that the aqueous leaf extract of E.
adenophorum could inhibit seed germination and seedling growth of S. davidii at high concentration. On the other hand, the
aqueous leaf extract of \E. adenophorum could promote seed germination and seedling growth of S. davidii at low
concentration. Furthermore, a concentration of 0.5% has the strongest promoting effect, whereas when the concentration is
greater than 2.0% , the inhibition effect significantly increased. Seed germination speed was more sensitive to the extract
than seed germination rate. The hypocotyl is more sensitive than the radicle. With seedling growth, the ability of S. davidii
to resist the allelopathic effect of E. adenophorum gradually increased. MDA content is proportional to the plant growth
response ; it could greatly increase rhizobium growth probability of S. davidii seedling and decrease the time of mycorrhiza

formation through the treatment of the aqueous leaf extract of E. adenophorum.
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5362 A E = 37 &

825V 2% ( Eupatorium adenophorum Spreng. ) A BHE 2 J8 Z4F L AN YY), = H SE9, A 20 42 40—
50 AEARAAR BN LUK, BB P R X 32 APk AR, HLAT Ao i AR FH L % 2 3 SRRl
BERRGEN T EEED FERIMNTGRE S, LR AR EH, & HHEY 2 3, B ZREEREIL, A
Hill4E ( Sophora davidii Franch. ) J& RN IE FAE A, SRR A Hl 35011 7z T30 o D015
X, HAZ A2 200 TAE SRS S R R B, M R AT
R B 2 LR RD

FE SN SIS LA BRI, A 282575 24 P 5 AR M A K R, T R e i AR S B L, (A
I X AR 58 2595 = AR R A FH A it 52 782 B R o HLBR A TR 9T, B A A W 0T R Ay T A 2 BRI S8R 22
AU A S SR PR SR

1 #MR57EE

1.1 SR LRI &

AR YRR e BB 1L A K B 50 2528 22 B Ry S B kL A i R T = P B
T W FREL 30g Thef b, F 1L 2808 /KI5 48h Ji 20 A 3o 38 il A 3.0 %0 12 0 BEVR , 15 01 T ) J A
e i, X BRI 288K A CK,0.5% W B A1 1(T1) , 1.0% e B AL B 2 (T2) | 1.5% Y 15 Jg kb B 3 (T3) |
2.0% W B AR 4(T4) ,2.5% W FE AT 5(T5) ,3.0% W B A FE 6(T6)
1.2 ZiRHEY)

ZRHEY) A IS B AR L BE AR 2020 24 ™ AR M R AT IR 19 £+ REY) FORIAE R RN i
1.3 PR T & S 4 A K e

FhF 84 A AL A K 0 A A I 2 SRS v 2 R R TG M i kT S BT AR T ik KA
FAEFN T8 (0.5%H, 0,39, Smin ) J& , BEBUILHE EE A1 R /NEA — B Fp T A B SUZ JE LR 55 3= L
BRI 50 R+ SR 5 A& R AR S 173, 3532 M AOE IR B 3248 (16h S E/8h
TG RS 25°C  AHXHREE 75% ) , BRAHAL PR3 AR . 3B H Tk 20 Fh 1 B9 8 | R A 2 80O 5 s i
AHT RS AR K B, IR R ZRAR bR, K2R (%) = FI T 10 & 80/ Fh 7 80x 100% 5 K& 2E 1R 88 61 =
Y G/DT, X Gr WAE ¢ B ZE5L, DT R K 2K A, G T Fh 71 % 2 s

Fih =717 & Al B A 1 ) A SO BURRFE 032 IR Williamson A1 Richardson #9535 Bl RI=T/C-1(T<
C)F RI=1-C/T(T=C) ,Auh € AR IRE, T HEIE, RI R AEAE RN KN RIS0 A2 #3500, RI<0
ok A= KD K (NN A Y (SRR N O LT R
1.4 FRIAES A AR AR 30

SERURNFSE56 5 K AS [ AL HHLEE 552 S A D B RS AR 2 3%o e i B BT T B AL B A9 3 B R — AN R 2
HIT] IS [0 B 1) 5 25055 22 VR 4R 30m L/ AR Bedtk FIAEZh i, oy 1k T 5, B A AR B 3 1k, 90d J5 X 1 I 4E
L AR R A T I A, A KA iR ARG — AR S bR T SRR A Y, AR AR R A
FRFEVRAY PN S RTINS IR DA RS I B g R E TR R R i 109% =54
ZIRCTCA) 4ml, BFFE 2519 ,3000r/ min 8.0 10min, HE T 2mlL, A 0.67% PR L Z 82 (TBA i T
10%TCA W) ¥ 2mL, R4 5 728 K b RO 20min, B EG B0 1 R, FWE R 6 5E A532 Fil A600,
MDA )55 4% AEmol/L(532—600nm) = 1.55%10°(mol L™") 'em ™ #B& )
1.5 FURIFEAR R BT PR AR R

FEDE UL S B 97— AR K R D LA K A8 AR i & IR TR B MR IR 1A, AR R = AR TR AR B
IS %< 100%
1.6 %dEsit

R K FH One-way ANOVA #F47T 5LIK 7 225387, R LSD-Test 547 2 8 LS, Fr A Bl 73 A1
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K H SPSS17.0 #4347
2 BR54H5H

2.1 CERZRVEEM F IR RO IR R A SZ R
2,11 CBRZEFELIRARON FRIAERD T AR

FHAS RV B2 1 25 2505 22 IR B BN T B A Bt 1) PRI AT A iR A 32 S5 R (81 1) B, ANRIABBER
T1—T6 i &5 51M 80.67% .72.00% 69.33% .62.67% .56.00% .49.33% , /35 v, CK(70.67% ) ¥ 10.00% .
1.33% AIX 1.34% A% 8.00% A% 16.67% A 21.34% , 2 HEWO0F (1 RIAEFP 15 & 19 52w KL Sy (I v B AR 0F |, s
WeBEANR], Horr 0.5%—1.5% RS2 06 FRIAERD 187 A RS20 A/ Wk BE R 2k 2.09% 112 52 W) 1 0 46 A+
I & 877 A IS AR K (ELA25 Bl A 38 19 & 25 58 AR 53R I R & 2R 260 58 28 i85 22 fb Il AE H]
AU,
2.1.2 SRR L IRARON FURIAEF DB AR R

o= i 2 S0 PR 1 ) A AR R e A B R T 5%, 45 SR (18T 2) & AN TRV 3R, T1—T6 Ay
RIEBRIK K 45.23% 44.38% 43.78% 38.97% .27.68% 28.44% , I, CK (49.13% ) 1% 3.90% .4.75% .5.35% .
10.16% 21.45% , 20.69% , T~ J 3 8 3¢ B 328 W o IR Ak A, LBt 6 42 4 ARG ¥k B8 345 o o3 AR i 2 ARG
AT, R AR 1 i 580t 58 2805 22 PR I AR SRR A ] P R 2 3R Rk IR BB VAR B2 /N T 1.5 % 1), X6 il 4E
Fh = B A B FE M B/ VR BE KT 2.0% 05, 52 AR

£ 90 -

& 80 E3

g 70 e 60

8 60 |- B 50
ﬁ 2 50 - g = 40
B®g 40 K2 30
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Ab3E Treatment Ab¥f Treatment

E1 FRREZZFZJRBLETAHREHFHHEE B2 AERELZEZF=SRELETEREMHFHHELEER
Fig. 1  Germination percentage of Davidii seeds treated by Fig.2 Germination rate of Davidii seeds treated by different
different concentration aqueous.leaf extract of Eupatorium concentration aqueous leaf extract of Eupatorium adenophorum

adenophorum

X HE 2R K R CK,0.5% W FEALBE 1(T1) ,1.0% ¥ J& Sy 4b B 2
(T2) ,1.5%U 18 AL 1 3(03) ,2.0% He 3 M Ab B 4(T4) ,2.5%
FE AR 5(T5),3.0% HeE AL B 6(T6)

2.1.3 EZEF LIRS AR R T AR BRI

HAR BT ET T 25 S (] 3) &, 582505 220 R 14 A B E FH 2R 30y i 122 B v 3 10 v e SRR AT 0 23K
N A, A B RN, Fo T X A e ) AR B R RN (RI=0.15) 3 T2 X FAfIIAE A
BGAIAL AR RN (RI=0.02) 5 T3 X5 FURIAEAT 8255 W0 AL B il 8500 ( RT=-0.02) 5 T4 XT3 464 5w 1 4k
SN (RI==0.11) 3 TS XoF PR AEAT 358 () A R 800, (RI=—0.21) 5 T6 X 113l A6 A7 588 A A 8%y il
Ni(RI==0.30) . SRRBN Y E2E5E 2P RK BE R T 1.5% 0, %t (e85 & I a A e, ik
FERTF 2.0%05F, % F AR B4 il 75 FH 28 i 17 34
2.2 R LIZIEWON HRIAEL R
221 CERZEVFR LB FURIAE L AR S 4 5

AR FURIAE S B R ARAR SEA T I i A4 S5 R (R 1) K, 78 6 FRALBET | R AE 4 B IR Al ) 58 251
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2R PR N AURR , H AR IR B U R 1 T v R S 2 02 -

KB B W/ N R Zead Ty 22508, TI—T2 IRl . ol f ﬂ

PR H 9.86mm 9.58mm, 5 CK M HL, T E2E gE o S . : :
=) 3 ¢ S s B e £2 1 T2 T \ﬂl T5 T6
S (P>0.05),T1.T2.T3. T4 Z [0 JC i & £ 5%, T3—T6 gm

5 CK 2 2% 5 55 (P<0.05),T5 Wkl 3K Bk % 02|

7.51mm, kb CK /] 31.04% , 25 5 5. 3% (P<0.05) ; T6 ifvhih zi I

S Ky 7.22mm, H CK /) 34.53% , 2% 5 5.3 (P< AL Treatment

0.05) TS 5 T6 I & 22 5% . B3 RERELEELBERAE T QR TR B
AR 51 25 P 2 IR PR R AR IRV BEERT S ig 3 Altelopathic effect of Davidii seeds tréated by different

VEVEH W B R B 1.5% 0 A I /E . T1—T3 JEHR  concentration aqueous leaf extract of Eupatorium adenophorum

K RN R 15.96 16.65 .16.97mm , 275 54347,

T1 H CK K 15.07% , LW E 25,12 M1 T3 5 CK 225 8.3 (P<0.05) , T4—T6 ALY KBES IR B /)N

5 CK Z A2 57 8.3 (P<0.05) o FRIAEL v R RAR X 58 2533 22 ARIEAE FH B REAN [R), 3 R AE 20 IRl 1)

BRURRRR R, AR ) SRR B /N | IR G 28 25058 2 A B R — o I T 3244

R1 ARRELZFZRIBZRAE B RITEL & REH  FERE (2 =90, x2s)

Table 1 Effect of different concentration aqueous leaf extract of Eupatorium adenophorum on hypocotyl and radicle of Davidii seedlings

Eiztan payilsl AbBE 1 Jb3 2 RbE 3 R34 Qb3 5 b3 6

Index CK Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6

JIR% Embryonic axes/mm 10.89+£6.52 a  9.86+5.34 ab  9.58+3.92 ab | 9.07+£5.09 b 8.97+4.15 b 7.51£5.59 ¢ 7.22+5.11 ¢
AR Radicel/mm 13.87+7.89 b  15.96+7.41 ab 16.65+8.94 a- 16.97+9.25a 11.33+6.15c¢  9.35+7.24 cd 7.82+5.72 d

FRBMN bR, [R]—A7 oA R R 2R 45 A B ) 22 57 3% (P<0.05)

2.2.2  ERZEVR LRI FURIAE L A K A

FIRIAE A B AR A — A 15 0 AR AL T 5 4B, S5 5 (3 2) R, T1 R T B K 5 CK TR %
ZEFEAN MR — AR R, FApk G B SRR P S KT CK(P<0.05) ;T2 BB pkfif i 3% /N T CK 4h,
PR AR —BMARE kAEE S CK 0 3 25 5% (P>0.05) T3 BR FARK B3/ CK 4h, #k5
—RANAREL AR BRI CK C R E 25 (P>0.05) ;T4 FTA HRFRY E /T CK(P<0.05) , %8
SRV L IR HR RO FORIAE & 1 AR A AR b S FR I AR B (R 0, o v B T A R L R R 0.5 % B AR A
e, WREEN 1.5%0F , JFa =AM VE R WA 2.0% I il 4 FH B (B 3458

R2 TRKELZZFZ2RB ARG EERKBIBI(n=90,x25)

Table 2. Effect of different concentration aqueous leaf extract of Eupatorium adenophorum on Davidii seedlings growth

J547 ind Xt HR g AbEE 2 AbH 3 AhHE 4 QbH S AbH 6
RIT In CK Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
¥R Plant height/¢m 13.27+£3.78 b 15.57+x4.22 a 13.86+3.14 b  12.81+3.33 b  11.05+2.34 ¢ 10.23+2.47 ¢d  8.87+1.00 d
AR K Main root length/em  10.40+2.85a  11.38+3.48 a  10.26£3.21 ab ~ 8.75£2.56 be  7.76+2.37 ¢ 7.89%3.17 ¢ 7.19£1.68 ¢
2 AR %

Jﬂﬂ'l*ﬁ;ﬁz 4.31+1.93 b 6.58+3.26 a 3.45+2.21 be  3.15+1.70 be  2.31+1.58 cd 2.48+1.86 cd  1.45x1.54d
Primary lateral root number

fif

giﬁ%jii/g 0.46+0.21 b 0.67+0.28 a 0.36£0.17 ed  0.38+0.13 be ~ 0.28+0.09 de  0.25+0.09 e 0.18+0.05 e
Fresh weight one root
HREY R/ g

0.11+0.05 b 0.16+0.08 a 0.09£0.04 bed 0.10+0.03 be  0.07+0.03d  0.08+0.03 cd  0.04+0.02 e

Individual biomass

BN I 22 | (6] — 47 v AN ) PR3 s b B ) 22 5 483 ( P<0.05)

2.2.3  CBEEFRLRARIO FUORIAE S B TN R R
XA AR FET A R L RIAE A BN R RN R R TIN E b AR (I 4) B, TN RS R/ T CK
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T2 T3 WEA B K% T4 TS . T6 H S EE HL BT, & CK.T1 T2 . T3 ) 2—3 5, WEN 0.5%9—1.5%
FY 58 25T 22 IR AR WO FURIAE I i AR R B P T AR BE AN R MR BE I 2.0% , X FURIAE 4 2B R i 0 B i o,
2.2.4  CERZEFELIRABION FURIAEL) B DA AR A A 5

PRI A 28280 2 R AR RAL T T 35 3% — A K 2 DN AR KA An UL 31 ORI AE 4T B AR BB A AR
B, ARG (B 5) o, AR EERR T T6 #h R T CK, CK MR T R 28.13% , T1—T6 HY B R %43
52k 80.56% \73.81% .70.37% 51.72% .48.28% 21.05% , Hidr T1—T5 43 %lJ& CK ) 2.87 175 .2.62 %5 .2.50 £%
1.84 f% 1.72 %, HLBE A 58280 2 RO BE AN, BRI 320 I %

10 X
- E
E 8 S 100
o — N
#e ¢ 22 g0
g ;&;% 60
rE 4 s
2 EE 4
g , & =
il SEl i
0 L 1 1 L | N - L J g 0 1 L 1 L 1 1 J
CK T1 T2 T3 T4 TS T6 s CK T1 T2 T3 T4 T5 T6
KIEFH Treatment AL B Treatment
B4 AEREZZFZSRENBRNEHER _EEKN N 5 ARREZLZF=ZZRENERIESEHREEHAZ N
Fig.4 Effect of different concentration aqueous leaf extract of Fig.5  Effect of different concentration aqueous leaf extract of
Eupatorium adenophorum on MDA formation of Davidii Eupatorium adenophorum on rhizobium formation of Davidii
seedlings seedlings

3 Fit5itie

3.1 BEEEEE N HAER T B R AR

AT R, 2R L RAR O R 5 0 A AR A, vk BRI R 21 5 25 2 R VR
H0.25% , FAIAE )TN K A2 B CUWREE R 1.5% 0 , ZARKKEY) 2 LW, AT 45 BoR 5825
P22 RO FRIAE R S0 o (IR BE e, = e I, (RIS S RO 2.0% A 2%t R AE R 1 1
A7 WL ) TR R, DGR L RIER X5 2R 2 AR A — E T 2 1 M /N T 2.0% 0, 1 RIFE BE
i P AR A BRI — € BT IE A SE S . D380, LRIAERD 78 T 2 /N g T8 B — 5 P AL
BT, 30 525 S WG R — B0, M0 AR A PG L o= 5 K 190 52 0 57— SO RS /N AT O, TR K ) o
TS TR, SO R 2 AR AP Z R B, 17 A RIFE AR AR K R AP AR N 2 —
3.2 SRV N HOEA IR h AR Y 5

PR SO AE ) VAR A 1 AR ) S BBORE AR AR ZR A8/ WK IR L RE 3 AR, 6T F Al A 1 A i o 5 BB bR
/N S SN H O Y 5T 4 | I S o B AR AR AR (9 A KO MR TR AP, SR
FE AR A X 205 2 AR SRR 220 A TN 58 258 22 (LR A R PR A8 ) — A 0 AR i
o T IR, AROCE IR A RE DR [ AN RE M RARAR B R A8 E SR SR BUEMRAE KON R EEZIET S, T FHRIAE IE 4 A1
S TR 2R 22 R AR T AR AR 24 K TR A, i U 2 40 AR R Gt el D RE SR TH A, T
AR 52 ZUSE /I, AR A IE AR AR AL B 9 B TR ORIIE , S R R BE B AT 5 25 P 22 AL R 03 3, A
PRAE TE S 2R R s b Az
3.3 BRI AR A A K AR

SRR RAR WO A RIFE LN AR R SR B IR B fle o, R v BEAM A A Rr i, 5 2R0 R AR /N T
1.5%F XA Fa b A AR R B R HEAE T, SRR L 1.5% I, FRIAEA G BR T EMRA SN, bR
R bR EEE AR AR D)5 CK R 225, LA WA B 2.0% A S X HR = A2 8 AN R, 78
ity i R v 58 2R 2RI B O 1,59 ), 0 AE o311 Jh 3 R ik 0 52 B e B /S A o i
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[FRE VR BE IR SR AL B 1 AR R FURIAE L B 2R SZ 52 e, B A B 25 048 10 A FIRAED 48 2505 2= A B A
FHRE T Mok R . R Z BB/, A Be S FORIAEZ i AR KOS I, FMR BT B 283 e ) 0, iR
A — BRI FRIAE 41 1 8 AR [ 5 5 10 DG o 2 — |, AR AR T A 205 v BT 5 e A K R A1)
JRHZ—,

3.4 CEEEFEAN IR TN RS B Y52

MDA JE 8 i AL =4, Rt A AR B bR 2 — 7 . MDA A B e —Fpoa E Y, B e iR st
55 40 M N A B3 e A BN 7 | RS T RN RE P 7 407 , B R B S B () T Bl PR B AT | B 2 T B G5 ) S A5
PEMITBEIR 58 250 2 AR E HIXE SZ (A 9 (0 5% i AR 7T e 55 He 5 RS % 480 Ak 38 A MDA & & T+ s A G At
FERIN, L ZEPE AR S B FURIAES 1 MDA 5 5 A8 A 570 & 58 4 i A K A8 bR 52 28 2524 AR 32
W RIS AF R IO ), 24 2 2K 22 IR R VRO B R 1.5% 15, MDA Y &1 BE AR RS2 520, 24 1R B K F 2.0% 15, MDA
Frm I XS A AT SR 2R 2L AR R AT ARSI 2 A6 48 =L RN K E E 4 MDA i
b B R ey MDA 57 e 3 A 0 e — 3
3.5 BRERFE AN UL A AR BT B 5 i)

SRR I R SR BOR ELA B HL R R T RERD ] — SR (AR MR A A Y 2R
220 7R 7 0 ) AR FH A 8] 25 ) L RGO W RV, DT R AR R B SR G IR | AR 28 2 i A K A A
FIY R EE W HSE 4 AR | 78 F R T35 3% 0 —AF AR IR L i AR DT LR AR , — ¢ 2 4F
DU A BB e JE AR . ASBIFIE A B, 58 2515 22 IR P W AL FHAR B S 1 i 4 407 1 T AR 38 4 o TR AR O
BF ], T B T B 55 22 W AR TR, 3 A 1T RE AR ] T 58 2505 2 (R IR T - 36 S oA 35 1) 9] 1 R 30 A= 2 ¥y 1
e T8 LA 22 A AR DA A2 0 1 RIAEAE AR I AR A PT B I AR H B 25 2505 =2 AL B E T 1 o) — ok
MRBEAEHEAF EAEY A s BT ER M Bt P & JE 5 7 H I BE T, (0 AR 58 75 3 9 A ik i Bt AL Jk A
HRETT , AR WARIE , A SORXS 2285 22 IR W T O U IR E ) S o S A TR 5, T — 2D S8 25 0%
LSO T ) SR AT 43 B R O A iy 25 2R 2 ™ A R R TR A AL R SR 2R 2 AL Y
RIBTRALRL 22 HE
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