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Fig.1 Effect of exogenous aconitic acid treatment on colony growth morphology

and colony growth diameter of Fusarium oxysporum
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Fig.2 Effects of exogenous aconitic acid treatment on

soil colonization of Fusarium oxysporum
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Fig.3 Effects of exogenous aconitic acid treatment on the occurrence of Fusarium oxysporum and plant growth of Lanzhou lily

A LA 2 R AT 22 M PT B AR 1) A 0 3 R 1 i
RIRR G B BAE & L B ) 22 5 B % . THF &b
FRI R LT F A3 44.45% , T+F Ab 38 19995
TEHERCE E LT FALFE 28.21% (£ 1),
F1 SMNEESLBAEN=ZMNEERERERHOZN
Table 1 Effects of exogenous aconitic acid on

Lanzhou lily wilt disease

il BRI T80 %
7K CK 0.00+0.00° 0.00:£0.00°
LR T 0.00:£0.00° 0.00+0.00°

WK JEIEF 60.00+7.51° 48.75+0.43"
5302 HET T+F 33.33+3.76" 35.00+1.15°

TR NG FRERIR 22 52 8.3, P<0.05,
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AN 1 Sk R A B AT DL — o BRI LB T
AL T B AR A A A AR A K A R IR
TEME B 7 A F8FR 2500 L B3R T3 TR
TEASAOIN 25 B2 . FAAB AR b
AR MR R 400 e CK BRI T 9%
41%.67%; T AR b T B &F 6 M FFR 13 MR
B H 1 HE CK AR T 30% .34% . 58%; 111 5 F 4b
PRAAEE, T+ F AR 3% M 3 ff 5 R 35 5 4001l
b F AL BESEN T 14% .80%. Hitid i, T &b B 7E—
SERREE FADH T A AR A FARE RS T A
BREARAYAE K T T4 F 23T T i T F AL B RR
A IR RO, BT — e R R (2 2) .
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Table 2 Effects of exogenous aconitic acid treatment on agronomic traits of Lanzhou lily

b 2l 73 T i /g TH/mm
o /mm /mm /mm’ Hb_E ¥ R H L R
/K CK 11.7240.16° 8.53+1.18° 124.88+8.45° 2.51+0.39* 6.12+1.24° 0.320.04° 2.80+0.49°
53R T 11.32+0.28" 8.71+1.89" 127.83+11.84 2.35+0.34° 4.30+0.59* 0.21+0.04° 1.18+0.28"
WK LW F 10.67+0.34° 7.80£0.47° 110.42+5.19* 2.16£0.16° 4.17+0.59" 0.19£0.01° 0.9240.19"
LR B THE 11.33£0.35™ 8.65+0.28" 109.41+7.70° 2.00+0.24° 4.75+0.58° 0.20+0.02° 1.66+0.29"

T AF/NG TR R 22 5 B3, P<0.05.
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Fig.4 Effects of exogenous aconitic acid treatment on the enzyme activity and

osmotic regulatory substances of Lanzhou lily antioxidant
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WA 49.099% ,27.728% 1 23.173%, 1177 2 51k
IR 100%, R 34~ F 5o o 1 s 45 15 B R

W 100%. PRI KX 34 F A E LR A A s
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HLAT 2 3 T e K Y & APX; 32 40 3 ey B KAy
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Table 3 Principal component analysis and loading coefficient of growth indicators

and physiological indexes of lily plants treated with exogenous aconitic acid

TS B ZR AL
ERSr FRIE(E T %1% BitIr2:/% it
For1 For2 FHr3
1 5.892 49.099 49.099 ALY POD 1 4 0.964 -0.034 -0.265
2 3.327 27.728 76.827 LB AL SOD i 14 0.760 0.590 0.282
3 2.781 23.173 100 i AL S CAT i 44 0.963 -0.270 -0.004
BUIR MR S L P Bl APX 5 1 -0.393 0.635 0.665
N R RS E B PAL TG 1 0.710 0.593 0.380
Z W AL PPO T 1 0.914 -0.170 0.368
iR 0.055 0.569 -0.820
AR -0.029 -0.883 0.468
ZEHH /bR 0.248 -0.939 0.237
AR 0.138 0.349 0.927
MG T 0.982 0.069 -0.175
e L ff e 0.957 -0.112 -0.267
TE THIE A b B R 45 43 1] DASE g4t S e 2 i SR [RIAR BN fZR G485
F4 HNEELERAENESEAKERKERMEEBERYNHER TS0 REEF
Table 4 Principal component scores and ranking of growth indicators and physiological
indexes of lily plants by exogenous aconitic acid treatment
PGB F, F, F, F%4 HeF

1H7K CK 1.06829 0.92107 0.51027 0.897 1

L3R T -0.85218 -0.46039 1.14535 -0.297 3

TH/K JEEF -0.85276 0.72714 -0.99702 -0.448 4

IR AT T+F 0.63665 -1.18782 -0.65859 -0.170 2

3 iTig Py T A AR e B8 X D TR A T 22 A RAT — E Y

IG5 S 1R b AT LAAT S0 F A 220 R A
5 FACBRAA L, T+F &b B A & 2R A0 15 45 20
B R K T 44.45%., 28.21%, B 5 R R R
28.21%, HAT A J0 T FH 4% B R e o A LB iR

IR, 22 & Sk BRI 2 4 2 ST TR TR R
K WAL BB AT A 3 8 A1 7 i AR R 190 i
JE KU TR B BR 2L AR 95 e D A NS T
AR LT RS 09 SO E T 7 AR W AR E A
SR e /INAE T B % AR A B AR R )
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Allelopathic effect of aconitic acid on inhabiting
wilt disease in Lanzhou lily

Zhang Yanhang, Wang Wenzhu, Shi Guiying, Yang Hongyu, Chang Guixiang, Wang Ying, Li Hui
(College of Horticulture, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: Aconitous acid is an important root exudate of Lanzhou lily. In order to evaluate the feasibility of aco-
nitic acid as an allelopathic inhibitor for the prevention and treatment of lily wilt, four treatments were designed:
CK (clean water treatment) , F (bacteriosis, no aconitic acid treatment) , T (1 000 mg-L" aconitic acid treat-
ment) , T+F (bacteriological treatment, 1 000 mg-L" aconitic acid treatment) , and the allelopathic effect of aco-
nitum acid on Lily wilt in Lanzhou was studied. The ex vivo culture results of Fusarium oxysporum showed that
compared with F treatment, T+F treatment significantly reduced the proliferation and number of Fusarium oxys-
porum, and its effect was effective. Compared with F treatment, the incidence and disease index of T+F treat-
ment were significantly reduced by 44.45% and 28.21%, respectively. The SOD, PAL, POD, PPO activity and
proline content of T+F treatment increased significantly by 122.63%, 17.49%, 45.35%, 119.36% and 92.59%,
respectively. Compared with CK, the APX activity and proline content of T treatment (1 000 mg-L" aconitic acid
treatment) were significantly increased by 142.58% and 52.1%, respectively. After principal component analy-
sis, the order of composite indexes for different treatments was: CK>T+F >T >F. In summary, exogenous aconi-
tine acid can reduce the incidence of lily wilt and alleviate the adverse effects of Fusarium acusia on the growth
and development of lily plants, and has the possibility of being applied as an allelopathic inhibitor to the preven-
tion and control of lily wilt.

Key words: aconitic acid; Fusarium oxysporum; continuous cropping disorder; allelopathe



