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[ H ]2 RS AR AR R 2B W), R FEAE Arachis hypogaea FRZRJM B8 FE A= AL AR . [ U715 ]
R AR @S B (GC-MS) EOR AN 2 Jr 15 , 73T 4 2 N AELE R FIEEAE 22 1 A. correntina (/K HiAR Z 73
W) BT B AR [ 25 2R ANZE 18 ] o3 8 M 1 i AR A AR 20 I 45 A HILIR S (B2 (IR (28 IS K

R RS, FEAYULE YA BRE HIR IR IR N SRR R N BENG N ER RS AE AR AR ) R
PR Y Xk 2 i R Y R ok A A BT A R . 5 0 IR L, AR TR X 2 i SRR TR R T L R A A Ak Ak B
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SR (P <0.05). XA, 1 x107° 1 x10 ™" A1 x107° L"/ZU“LIEE’JZI:@@@ Xt Z AT R AN T B R A
[P EE SN 1 2 ASAEAE SRR TR SOD [ 4  POD FiRTE M MDA ik, LI VR EARF(1 % 10~ mol - L") fiyn:
Fi SOD R POD G PEAN MDA 5451500 A HE 22 578 B 57K (P < 0. 05) .
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Identification and allelopathy of chemical compositions of peanut root exudates
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Abstract ; [ Objective ] To analyze peanut root exudates and study the allelopathic effects of peanut root ex-
udates. [ Method ] Compounds extracted from peanut root exudates were identified by GC-MS technique.
The allelopathic effects of peanut root exudates on the peanut seeding growth were analyzed using biologi-
cal test at the concentrations of 0,1 x 10,1 x 10 * and 1 x10 > mol + L™". [ Result and conclusion ]
The peanut root exudates included organic acid, alcohol, ester, ketone, aldehyde, benzene, hydrocar-
bon and so on. Benzaldehyde and 4-ethylbenzoic acid, which showed an allelopathic effect on peanut,
were found to be the major components of peanut root exudates. 1 x 10 “mol - L' Benzaldehyde ,4-eth-

ylbenzoic acid and ferulic acid promoted or weakly inhibited peanut seeding stem length, root length, dry
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mass of root and shoot. Compared with the control, 1 x10 > and 1 x 10 "* mol - L' benzaldehyde ,4-eth-

ylbenzoic acid and ferulic acid significantly inhibited peanut seedling growth (P <0.05). The SOD activ-

ity, POD activity and MDA content of two peanut varieties leaf showed a rising trend to varying degrees at

different concentration levels of benzaldehyde, 4-ethylbenzoic acid and ferulic acid,and there was signifi-

cant difference between the high concentration treatment (1 x 10> mol - L™") and the control (P <

0.05). In conclusion, there are allelophathic substances in peanut root exudates, which is one of the

main factors of continuous cropping barrier of peanut.

Key words : peanut; root exudate; GC-MS; isolation and identification ; allelopathy
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Y, RAEA: MR ZR 23 0 1 0 HG b oR] R 1 Ak I ) o ik
177 AR WF AR A AR T B AILEE, Sy i e 48
A A R BE RS AR AR
1 #R5FE
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HEAE AR BT 3L 2 A fE A B B A XA B A= Fh
Arachis correntina , & B B Z 0 i B A 16 A 7 T 40
FEAE 22, )P4 FARAE A i 2z — , i )P RO B B
LTARMWT T & AR
1.2 7%

1.2.1 oA Zouemepl s 50T 2013 4F 11
ATE)PEA B2 B E st 4% e R AR W) oK H il
B AT BRI 4 L 1) Hoagland B R, I
st FLIE IR, TEHL IR /N FL e AR A 4 v, A
FEAE 25 BR.15 ~30 d B4 1 OB SR, HH55R S50 d.
WO S48 1Y) B SR, E ok XAD24 A iR W B AT, B S
o3 Sk R4S 200 mL YR, WOHE BRI, I8E

W4E 21, % T 10 mL NER (B354 ) d, & -20 C
UKF 85 . O3 LA2k Hoagland & S #% 3R A0 [R] 7
FCALH A% BE A 4 o

1.2.2 AWM ZHudeh GC-MS ml 2 N
(a2l ) 7 B T A3 AR &l , 7€ Clarus 500GC-MS %Y
SARETE - B A AT A2 i o A B
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FOF CHERRAE 2 AR AP AR 53 WA I e vh i) 25
SRR, T H V28 IR 1A A= Py il B fddk
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Tab.1 GC-MS identification results of peanut root exudates

H /%

B Ha HEE 22 A. correntina
LTk LR 3.42 2.45
A 2.57 1.32
¥ S 2.55 1.35
Y — 0.42
TR 1.28 —
Xof 3.34 4.12
A 0.74 —
WAR 2.65 1.25
T HE 3.21 5.64
S Pl 1.14 —
B 0.28 0.11
1,2- % Hig 4.24 3.76
AR T R 14.35 18.23
A 3.59 2.45
2 I 3.78 7.23
B A 3.46 2.49
3-C 0.85 0.32
L-EFR PN BE-1- P — 0.08
1-5%07% 0.26 0. 86
1,2-—FHZ — e 1.24 2.24
It 1.13 2.13
T 0.83 —
s V¥ 3 0.23 0.76
a7 1.58 —
WA 1.34 0.87
W IEHE-D-L-45 R 1. 14 —
HEmR 2.76 —
A 5.26 0.64
b L 2.68 6.34
iR 3.45 4.42
TR 1.34 2.06
93 0.57 0.13
X HER R 7.24 4.13
1) —&Abm 2.

2 AHEALFR (1 x 10 A1 1 x 107" mol « L") #F47
FEAN IR EE iV . 2 i 6 B8 F R L P 2
R FEALFE (1 x 107 mol « L™1)2 ANFEA: i Bl il Bk
R b bR R AR T S R A 2
SEBIRE I EIKF-(P <0.05).
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Tab.2 Effects of benzaldehyde, benzoic acid and ferulic acid on the growth of peanut seedlings

- A 22 A. correntina
= =N . = .

PR/ em MK/ em My 138 My i/ 8 PR/ em K/ em My 13/ 8 My i/ 8
CK 12.36 £0.17a  8.49+£0.23a  0.66+0.02a 0.41 £0.03a 8.73+0.1la 6.0520.26a 0.36£0.02a 0.26 £0.01a
Al 12.50 £0.46a 8.02+0.27a 0.69+0.06a 0.39+0.02ab 8.96+0.06a 6.22 +0.10a 0.42+£0.01b 0.28 £0.01b
A2 9.05+0.31b  7.06+0.15b 0.59+0.03b  0.34+0.0lc 7.93+0.08b 5.74 +£0.16ab 0.35+0.02ac 0.22 £0.0lc
A3 9.32+0.25h 6.90+£0.31b  0.55+0.04b  0.29+0.03d 7.40+£0.26b 5.32+0.10bc 0.31£0.02¢  0.19 £0.02¢
Bl 11.97 £0.29a 7.52£0.26b  0.69 £0.03a 0.44 £0.02a 8.62+0.17a 6.120.11a 0.41 £0.02b  0.24 +0.03ab
B2 9.04 £0.32b  6.60£0.10c  0.65+0.03a 0.38+0.01b 7.80+0.14b 5.84 +0.09ab 0.38 £0.01ab 0.23 £0.02hc
B3 8.94£0.27b 6.12+0.09¢ 0.58 £0.02b  0.36 £0.03bc 6.85+0.09¢ 5.17 £0.15¢ 0.330.02a 0.18 £0.0lc
Cl 10.20 £0.30b  7.47 £0.32b  0.67 +0.02a  0.39£0.02a 7.83£0.17b 5.86+0.13b 0.39+£0.0lb 0.26 £0.0la
2 8.91 £0.36bc 6.64 £0.19¢  0.66 £0.02a  0.350.02bc 7.22£0.19b  5.52+£0.13b  0.34£0.03a  0.19 £0.02hc
C3 8.02+0.35¢ 6.22+0.22¢ 0.56£0.01b  0.28 £0.02d 6.37£0.22¢ 4.97£0.09¢ 0.27 £0.02¢  0.17 £0.0l¢c

D%5d CKAREAKABCHMNAETE LA EPRATHAK,1.2.3 25 HKE1Tx107° 1x1074.1x107°
mol + L™ ; 1 5 # 3 J6 LA — AR /DN FH 4, AR AR E0.05 KFEZFREHF (LR EF £5H).

2.3 AAR N ZEXRR . MBRENEELSEID
S EEEMEF MDA £ 2/
%3 Al LA Y, 28 F I O6F & o8 F IR | Bl 2
BR AL T [ AEAE 22 Fil A. correntina %15 M 1 SOD [ig
& PE \POD [l i 4 F1 MDA & & 5 X B AH e ¥4 AN [A)
FEEEQYBG I, BEIAEAE G 2 3 1 ka5 & T
PUAAAL SO 55X BRAR L, v BE i R AL 3 (1 %

10 "mol « L™") X} A. correntina W F {4 SOD Jifg i 14
POD FH& PE AT MDA 554 LA K REAE 22 /9 SOD fiff
TP AT MDA 7 5 B8 0 BE 52/, i1 x 1070 AN
1 x10 “mol « L™' ZJEIEHIR BIBARR AL FRfY 2 S4B
AR FPIT R SOD T 1\ POD g% 4 Fl MDA 5 143
LSRR BE 9 AR, Hs Rk AR FE (1 x 1077
mol + L™") 5t HE 22 ik i /K F- (P <0.05).

x3 FHEXNZEXPR.MRERNEELE SOD &, POD Egfl MDA & 2K
Tab.3 Effects of benzaldehyde, benzoic acid and ferulic acid on SOD activity, POD activity and MDA content of peanut

seedlings
KR 22 A. correntina
fb 3R SOD/ POD/ b(MDA)/ SOD/ POD/ b(MDA)/
(U-g™')  (U-g'+-min"") (mmol-g™") (U-g)  (U-g'-min"") (mmol-g™)
CK 76.83 +£3.99a 6.88 £0.17a 9.24 +0.30ab 87.36 £2.70a 7.72 £0.36a 8.64 £0.28a
Al 75.57 +4.86a 8.91+0.27b 8.94 £0.15a 88.25 +1.10a 8.28 £0.27b 8.31 £0.32a
A2 102.95 £6.34b 14.31 +0.44¢ 9.82 +0.19b 106.72 +£1.85b 13.04 +0.60c 10.55 £0.42b
A3 115.53 £5.10¢ 21.13 £0.32d 10.67 £0.31c¢ 122.39 £2.23¢ 20.13 £0.71d 11.90 +£0. 36¢
B1 82.17 £5.12a 9.15 +0.39b 9.69 +0.41b 88.20 +£3.22a 8.72 +0.13b 8.69 £0.32a
B2 118.77 +4.30c¢ 17.13 £0.51¢ 11.01 £0.32¢ 128.71 £4.42¢ 14.83 +£0.30¢ 12.14 £0.53cd
B3 140.67 £6.25d 21.92 +0.36d 11.25 +0.24¢ 141.87 £5.32d 22.82 +0.32d 13.45 £0.44d
Cl 98.67 +4.99b 10.53 £0.39b 10. 67 £0.32¢ 98.54 +4.79b 11.53 +0.29¢ 9.43 +0.41b
C2 117.40 £6.92c¢ 18.22 +0.49¢ 12. 66 +0.25d 127.28 £6.88¢ 19.52 +0.47d 13.04 £0.70d
C3 155.73 £4.69¢ 23.36 +0.45d 12. 56 £0.31d 146.07 £3.56d 22.42 +0.60d 14.73 £0.57e

%5 %, CK AREAR,ABCHAARTE SFCAETRAFTHE,1.2.3 25 ARE L
mol + L™ ; ) 5 48 J6 LA A —AMABF N B T84 A a2 £ 0.05 AFZFREF(CEREF £5).

x107°.1x10™*.1x107?
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AGRIG M A, correntina FIREAL 22 FR R 434 h
B 24 MA P S Y, 2 AR GRS [a] 1 AR
RPN TA O Fir, Horh FEREAE 22 MR R 43 i
SrENE TR N IR JRER (N S BESE-D-L-S 2R H
AIRFADIR, YIRTE A, correntina T I, ] BETE
A. correntina H% F2 73 WA 5 5 HE KT AR REAS DN 3]
SAEAEAE T A, correntina HR Z8 R 4314 H 3K L2 4 Jo
XA LR 53 WA ) 25 S A A5 0 2 AN AEAE S Rl B 4k
BN S A e TG — L. iR
K ERBR VS PE By, A5 ORI 1 R v Ak
B LTk RN P R R A A e M L A, 43 S
YD AR AN 421, 16 5 E 457 HPLC-MS L)
R AP 27 Ty R AT S . AR I MAEAEAR & 53
WA TR 3 R R RN & R H R, I e HL X
TEAEG AR AR BAE T, 3X 2 Ry ot H BT AE A e
AR F BORIT 5T v i L3R . 2R 2 AR 2
A Ry BRI H R o Rt R B OR R | A
MR Ty R XSESE NAELE MR R A0y o B L
BRI S fg Wi B2 246 6, AH AR 1 A 3 26 40 Jo %of 4
R E . B m S AR B R AR 1Y
ACLEAR 200 WA 43 5 0 T R L IR RN 4B R W iR
AR BT, AR AR Y AR R 43 W ) SO PR 4
0 B 5 LR OR R AT AR 2 L TR S Ak B ) .
BIICARZE SR A GC-MS 5 A M 8 TR 55 B0AR 40
Yrrb i B 5808 B A I Jox 32 A R P IR 0 R Ak
ARHR AR SRR AR TN R SR H R AT AR .
BEE D R A LC-MS A6 H A4 AR R 2 i
(LR TR A % R R IR AR R £557
BT HEZR 53 W) B TR A 4 g v [ i 0 1) <
T H R I 22 R A2 4. i 200 A JBE NEL 7 P AR 23 b
Yoy s A LR (B RS R S R R
Tt FTE IR S5 AT HILA) IO, I o) R FE R AL BB N R AT T
WFSE. AR ZR 5w Wy o w] PRISCAR  =X I 7 s AR
TS 25 R A [) T A A5 A () A 00 e 55 SR Ak S T
I H 2R A B BT 25 A VR T 3 30, A I 58 AT
TELEAR 2R 0 ) TR 2R i SO BRI R b AT T
Y8 0K & = ) 5 B R 43 W v At R A
1) 499 Jo L WT BEAF E AR A T, T L 3k 2 47 J 1)
() i Rl fb A R A Rt — 258

YEDI A AR e S A B bt ) 1z 32 FH T4k
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JEAE R R FE AT A A A O VR Y 4l AR
KB B R B I T LA IR AN . AR I 2 SRR
FEAAR 28 43 WA ) %08 6 26 4 it A K 4 VR S S
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A= MR 2R 0 WA R R 2 R RS R X 2 6 R o A AR 4l
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VEYI A 5T () B 52 45 SR AR AL

YEY) A B B9 47 B SOD A1 POD A el 42 1% 4 48,
XHED 5 R E 4 40 M B 2548, FIR BTt 58 iy 38
(9 . A W5 2 WA J Wy Jo % Ak 4 B 1 O 47 il
RGEAMFVER, FEWUR PG PR S KA, IR
AR R e 2 0 AR 4 SR, 5 0t B A
Eb,3 Ak B R 5 R IS 0 2 R R R R BT B R AN
[l BE AL FE 436 7 T SOD 1 POD § /3 K& MDA %7
i, FLARBE R b v B2 e 1 fin i 3 m, v WX 3 Ak
T R T AEE AR B SOD 1 POD (3% 1 , A )
TR AR AR 32 B0 (0 06 5% O . 3X 5 8 R X A6 AR 5 iR
HIBF T2 AR . AR AT 5 T AL I8 Jo %) 4
AR R GE I RS, 3 T B UK A3 BT TR Y
WA A A A At A B SR AR AT 2R
ST, LAtk —25 W] A E AL,

25 Lk, GC-MS %5 L AE R R 3wy b i &
YA AR R ORI R X SRR R |
IR (P2 R IR A5 A8 AR A 2R 40 b v ) 2R H
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0TI 2 B 2 A6 A A R 4 D e T 15 m it K
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S 30k
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