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Bfects o phendic acids on seed germination and seedling antioxidant enzyme

activity of alfalfa

ONGLiang*, PAN Ka-Wen" ~, WANG JinrChuang’ , MA Yu-Hong® (L Chengdu Irsiitite o Bidogy, Chinese Academy d
Sciences, Chengdu 610041, China; 2. Graduate Schoo o Chinese Academy o Sciences, Bejing 100039, China; 3. Aba academy d Science and Technology ,
Wenchuan 623000, China) . Acta Ecologica Sinica,2006,26(10) :3393 3403.

Abgtract : The perennid dfafa ( Medicago sativa) ispresently used as aforage crop or cover plant to reduce il eroson caused by
wind and weter and improve il qudity by nitrogen fixation in many regonsd China. But when dfdfais planted continuoudy in
the ssmefidd, itsyidd will decrease. Thisis consdered to be caused by dfafa autotoxicity. Alldlopathy isone of the important
factors which reduce the production of dfdfa. It was reported that some dledochemicas in dfdfa could inhibit seed germination
and seeding gronth and change root nmorphology , but the antioxidant enzyme o dfafa autotoxicity remains largdy unknown.
Acoording to previous gudes, extracts of dfafa roots, fresh leaves, and litter include pherolics such as vanillic and ferulic

acid, p-hydroxybermoic , o-coumaric , and p-ooumaric acid. Ferdic acid, coumarin, vanillic acid and p-coumearic acid were used
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to ted their dldopathic dfect on germingtion, gromh and physologca characteridics of dfdfa in this gudy. The four
aldochemica's were disolved in digtilled water to concertrationsof 10" *nol-L ™, fromwhich, luionsdf 10" *,10°°, 107 °
nol - L~ * were prepared by adding ditilled weter. The distilled water was used as control . The objective of our research was to test
the dteration of artioxidant defense sysem by usng sand cuture method. S as to better undergand the dldopathic action
mechaniam o different alelochemicals.

The results showed thet the four aledochemicas had dgnificant dlelopathic efects on seed germination, seeding growth and
the activity o antioxidant enzyme, and that the physologcd activities were sgnificantly rdated with the concentration of the
dldochemica. The seed germingtion of afafa was sgnificantly inhibited under the treatment of 10°° nol - L™ ! of the four
dldochemicas. Ferdic acid, coumarin and vanillic acid & 10™° nol - L ™" sgrnificantly reduced the activities of superoxide
dsnutase, catdase, peroxidase and asoorbate peroxidase, while the content of MDA in dfdfa seeding was sgnificartly
increased. However , ferulic acid , coumarin and vanillic acid could increase the activities of antioxidant enzyme at 10" ®nol-L ™ 1.
In generdly , the synthetic dldopathic dfects of the four aldochemicds on the gonth and antioxidant erzymes activities of
seeding ranked , from the gronges to the weaked , in the order of ferulic acid, coumarin, vanillic acid andd-coumearic acid.
Key wor ds:dldopathy ; dlelochemicds; dfdfa; seed germination; antioxidant enzyme
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Table 1 Hfects o alldochemicals on the ssed ger mination o alfalfa
oncentration
Trestment (nol-L " 1) Germination index Time of half germination (d) Find germinaion ( %)
1073 13.85 + 0. 69F — 27.33+0. %6E
1074 38.12+0.90D 2.7£0.12C 68.67 +1.01C
Ferdic adid 10°° 43.30+0.85D 2.4+0.13DE 80.67 +1.04B
10°° 50.43 +1.53A 2.2+0.10E 90.00 % 1. 12A
1073 18.7+ 1. 41F — 40.67 +1.03D
1074 36.72+ 1. 71E 3.2+0.138 67.33+1.05C
Qourrarin 1075 41.03+2.16D 2.6+0. 15DF 76.00 % 1. 27B
10°¢ 49.10 + 1. 14AC 2.4+0.08DE 86.67 + 1. 05A
1073 17.37 + 1. 04DF — 37.33+1.13D
1074 35.25+ 1. 42E 3.5+0.10A 70.00 £ 0. 95C
Vanilic acid 10°° 42.22 +0.74D 2.5+0.15DE 78.00%1.028
10°° 49.17 + 1. 65A 2.3+0.12EF 87.33+1.16A
1073 30.12 +1.03E 4.5+0.15A 64.00+1.04C
1074 41.07 +£1.19D 2.9£0.11C 73.330.938
Qoumaric add 10°5 39.32+0.63D 2.7+0.10C 72.00+1.12BC
10°° 45.33+1.28B 2.5+0.12DE 78.00+1.028
CK 0 41.93+1.16D 2.3+0. 15EF 76.67 +1.038
+PD(n=3), , LD ,Datas are mean vaues = D(n=3) , Different letters

indicate sgnificant differences between concentrations for each of the measure parameters, usng LD teds.

2.2
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10 °nol-L°t 4 (p<0.01) , ,
,  33.8%:; 24.3% 27.0% 25.7% , 3
10 * ol -L** (p<0.05) , , 21.6% 14.9%
20.3 %, 10 °nol L7t
(p<0.05) , 20.3% 24.3% 21.6%( 2)
, 10°ml-L°Y 10 *nol-L* 10°°
mol-L~* (p< )
0'05)’ 27.3% 18.2% 14.1%, Table 2 Hfects o alldochemicals on the biomass of alfalfa seedling

(oncentration  Belowground FW  Aboveground FW

Treatment
(ml-L°Y  perplant(mg)  per plant(ng)
10°3 0.49+0.150D  0.72+0.156D
’ J 10°4 0.58+0.040C 0.81+0.068C "
23
(2] ) Ferulic acid 10°° 0.74+0.035B  1.07 +0.040A
, 10°° 0.89+0.035A  1.06+0.115A
1073 0.56+0.101CD 0.85+0.060C
’ ’ 10°4 0.63+0.010C  1.05+0.057A
! ! Gounarin 10°° 0.74+0.032B  1.06+0.075A
10°° 0.92+0.070A  1.03+0.101A
2.3 10°3 0.54+0.116D 0.98+0.061B
-4
2.3.1 (FOD) 10 0.59+£0.068C  0.98+0.050B
FOD Varilic adid 10°° 0.73+0.015B  1.03+0.075A
3 1 10°° 0.90+0.075A  1.07 +0.085A
’ 10" mol-L 1078 0.55+0.101CD 0.98+0.061B
-4 -1
10" " nol-L POD 104 0.74+0.010B  0.99+0.056A
<0. Qoumeric acid 10°° 0.73+0.032B  1.06+0.075A
p<0.01) ,AFOD
~ ~ -6
35.1% 265%,10 6 n.DIL 1 10 0.78 £0.070B 1.05+0. 101A
CcK 0 0.74+0.026B  0.99+0.023AB
(p<0.05) ,ROD 15.2 % (
+P(n=3),
1) RPOD (p<o0.01) , )
s . LD ,Datas are mean vaues + D (n=3) , Different
10 mol - L FOD ! lettersindicate sgnificant differences between concentrations for each of the
34.8%, FOD measure parameters, usng LD teds
21.8% 30.3%, 10 °nol-L*
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