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Abstract This paper described the resulis of effects of some allelochemical in the rhizosphere
soil solution on seed germination and seedling grawth of some crops and weeds. Those extracts
of samples showed bicactivity were selected for GC-MS analysis, More than 50 different chem-
icals were identified. Three chemicals have been studied in some details to evaluated their al-
lelopathic effect on the germination . root and seeding growth of wheat. maize, barnyard grass
and sesban. It was not found up to now that published 4-tert-butylbenzoic acid showed allelo-
pathic activity. At concentration of 50 mg/l. allochemicals inhibited all seeds. and the inhibit-
ing effects increased with concentration. The germination rate of wheat and maize seeds was
only 41 % and 7% of the control at eoncentration 30 mg/l. respectively. Benzaldehyde showed

a mediate allelopathic activity. It inhibited the sprout of seeds at concentration aver 204 mg /1.

« EEERBEEEWHAH.,
WOH H #. 1954 05 25, {5 F-CE H A, 1595 na 260


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

2 & IS 16 #&

tetradecent-1 was not considered as an allelochemical. Tt didn’ t show any bicactivitvy for the
tested seeds even though the solution concentration as high as 2000 mg/L

Key words: soil solution, GC-MS analysis. bicassay. allelochemicals.
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Putnam F1 DeFrank B i 45 T &, SREEYRET R EHHEIER., FREH.
Tecurnseh wheat $1 Balboa rve P i BER EEF E £ 1209 88% . Worsham™ #)WF 98 &5 52 b 3
AR ERE A RMHERNEWEEAEERETEE W, B O S 8H LM R
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EHERGFEREERNETRE. ATMEHFMIEBRAREMN TR EEWER. 1
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BB, e EATILE PR e, RN OEA LR R, ARRIE
WHER, 25 BETESFAFFEME 6X10° Pa £f . 5 24—48 h(EERTRIBRT
THEKE. EREAFT, HEAKSET L BERARERS,
1.3 Redhabee
1.3.1 THEER HELEELAT. iE. 340 HRF, APEE 40g, IIA 200ml
KeMTF=ARY, ERERESHRLESHIMZE, 8. FEEREREEERS KR
ET, BHZEE 1 ml 58, R EE— % GC M GC-MS 447, .
1.3.2 TR MR R GDX-102 BIARER AR 12 mm. K 20 e MBERERED . S
HAEEFAKESRBERET. 25 . Hicas 183 3500 ml 33 5. FH 200 ml BREHE,
MW ERERRRLELRET. Ho.5 ml ZBRZEHR, BT GC 1 GC-MS 4317,
1.4 GC fl GC-MS 4+ ¥
1.4.1 GCHH GC 477 HPS890 S AH A% LitkfT. RFHA FID fr 35, LR R4,
Carbwax S45H:, 30 m X 0. 25 mm 1D} & Sei. Instz. Co. USAYRE N.. FiE | ml/min. &
M 50—200 C. BFFHE 8 C /min, 7 200C BH{RHFF 20 min, FFEDTERE 230C ., BWEH
WA 260C . HHEE 1 ul.
1.4.2 GC-MS ##F  GC-MS 4MF7E TRIOZ000 &1 Rt (¥ Ik #47. GC & . BB K
He, i B 1 ml/min. HE&#E L& GC £ 4. MS £ B FHFHHE, PHEE M/Z30—
600 AMU, B, 0.2s 348, ByERE 150C, SditEVRERLE. #5%H
VB E.
1.5 £WeKn ‘

REFEHMEE PO EY-RTEEHER., XFEE, MRERM S-S 14 MEaY
1 ik, Mo N3, 0.50,100,200 #1 500 mg/l, ST ENCHE 318), /h#E (LN
837). HEMBCHh PERILAEREAEMRELD . #EEAFRE. SHKERE 30 &
T, HEEEERAMER 1ISem BFMP, WARES ol, EEEEFERRERE
WP 25C. 36 h 5, MHMBK, FREHER, FHE.
2 IRER
221 GC-MS %%

B K T LSRG GC-MS BEHRPIAE L. IAHOksPHRE GC-
MS BEERMARMT 75N E4EH. WTHREHFE, GC-MS ¥EHBL &R E

*1 WREEHLELES REHELsH
Table 1 Organic Compounds :included Allelochemicals® in Rhizosphere

.1 Acids . A Aldehydes

& Acetic Ard Ef Hexanal

TE Butanoic Acid ¥ HEE Bezaldehyde
5-Methyleyelopent-1-ene-1-

5-HHE-FRR-1-t8-1 WES 4-H -3 RE 3-Pentenal, 4-Methyl
carboxyl acid

iR T EEHRE 4-Tert-Butylbenzonww amd (Elfz-ﬁ’ﬁ‘ﬁ ¢ Z 3-2-Heptenal

+ R Pentadecenoic acid 2-+—8 2-Undecenal

TR Nonanoic acid Z.4-55 T IBRE 2 .4-Decadienal .\ E,E -

C1-Crs HHLER 1;-C1a organic acid
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Hcetone
1. 2-Benzisothizzel-2 ¢ ZH -

une
Aracydotrnidecen-2-une

|-Propanone « 1-eye lopropy]
3-Penren-2-pne, (E I-
Cyeloheptanone. 4-methyl-,
(R1-14

2-Pentadecanone. §. 10, 14-

rremethyl
Cyvclopentadecanone . 2-hy-
droxy-

Ester

9-Oktadecenoic  acid. 1Z-

lacervloxy Ymethylester
Heptrade:aneae . 16-

methyl.methyl ester

Propancic  acd, Z-oxoe-.

~ethyl,ester

s 2-Fihanedicl, diacetate
Pentanoic acid . 4-pxo- - ethyl

esler

Pentdecanow acid, ethyl es-

er

Monsdecanme amd » ethy] es-
rer

1.2, 3. 4-Botanctetrol. te-
traacetate

1-Heneicosyl formate

1-Hexadecanol .acetate

Triacontanoie acd . methy]

esler

11. 14-Eicosadienvic acid.
methyl ester
u-¢radecenaic and. LZ -,

ethyl ester

1, 7-Benzendwarboxylc

acid, dibutvl ester

«*-Benzenedicarboxylic

acd . dinctyl ester

s
14-HF2E-B- M- 1- W

e F-
SR LR EZ B

=

R

RGE S S RLE T FES

7 %
1- + P55

3.7.11. 15-P R E R.R.R
VBT
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Aleohol

8-Hexadecene-1-ol,  14-

methyl
3-Butea-2-0l,

2, 3-dimethyl

1, 3-Butanedicl

Benzene s Phencl
Phenol, Z. 5Wms ¢ 1. 1- '
dimerhylethyl -

Benzene»methv]

benzene . 1-methyl-3-
tmethylethy]>-

Hvdrcarbon

1- Terradecene
2-Hexadecenr. 3, 7. 11,
15-tetra methyl. . B R
LE-

i

Docpsane

. BTN 1. LR S GO-MS S T TIC =T 1. E e 4 138
VSRS 481 % 606, 1383, 2361 I 2864, WE HZ AR, + R ERISTE PR T
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- T EE TR, SEMTERERNREERTE 2. FIkEAEE
2.2 AL

WHR R T EE R, MRS ETRRE R T HEY. BF, | F
R EREH TGS ER N EREERE P AR, B0 SREELHMREBREY
THEHT I, X 58 @ TR AER SFEERGMBIER. 3SR TEIME 1,

ol +HRZE
Acelic acid Pentadecanoic
100 606 acid ethyl eater
i 1383
HE_HRE
Phthalic ester
2361
dxmj;ﬂ .
74T 1186 ~tert-butylbenzaic
bad ackd
840 1692 2654
1 W T ]’\
A
0 \ 1 . ! il
500 1000 1600 2000 2500 3000
W Scan number
1 FHEWHRY GO-MS BT TIC ¥
Fig. 1 GC-MS TIC spectrum of sial splution sample
100, () 163
41 a1 135 |Ll?8
u‘ 39, 5177757105 1
m/z
100.. {(®) 163
oL_is1 mfhes 15 | 178
m/z

B2 +-RTEEFEELMS &, K TIC & B35 2664
Fig. 2 EI-MS spectrum of +-T-BA corresponding to scan number 2664 in T1C spectrum
ta) FE&y Sample  ¢h) $REE Standard

3 it

THE -+ EREESTEE, FHERATEENEYHRREK. MEWEL RS
#frEamisal. HERERR, &5 F9WRE¥ L, EEEEBEmE g ER. B,
R ETIEM L RER P FEFENREE SR, TS rE R, R
HiE &M DHIFE RO LS. MAXSELEWRENESTFREN TR Z2TRE
KRES. R1IDPHAGMCey. QEFVERE. B 0. BESLEw 0 awf. @F
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F2 FERENttBSEYFiRFBERTIHERMRRE )
Table 2 Effect of allelochemicals 1 differenr concentration vn

germination of crop and weed seeds

fib ey o By mg /1) Jo# H ¥ BT kS S
Allelochemicals Concentrauon Wheat Seshania Barnyvard Maize
O 1130, 00 10¢, Co 300,00 . g
50 102, an 04, 49 10%. 4 104, (0
+ F94E-1 100 ag. 00 85. 47 53, 00 100, 00
Tetradecene 200 9B, O 04,49 100, 00 1, G
SO2 1049, 00 92,9k 100, ) 100, Gh
0 o0, ud 1640, (g Lo na
a0 91.00 1u4. 00 105,00
EH 100 b, U0 107. 0 105, Do
Benzaldehywde g I, U 89,00 =200
iuli] FEY 7. ¢ IR
E 100, O 100, 00 1060, O
WRT & N 104, i 116. 00 1us, un
BHH 100 91. au 70,00 82, (w
4- T-Butyl- 200 8v.on 53,00 65, 00
benzolc acid Iug 41. o0 350 FEATH
0 1¢0, Do 106G, 20 Tuwd, N
aa 115. Ou 10w, Go &n, 30
ET S8 100 108, 00 JuD. un 67, Ch
Frerulic acid 200 L, N0 100 0 sdicn
560 2. 47, 00 &G, 00

+ B B3 Germinaton rate

BEFEATEEMFEEESLEMEY. TEEEYHENE. BRRITESRREEN,, £
ERIHEMEY SR RAE L EGHE. Eipa Rl RigEwRE . HEhEE
HHfR., TERFETHEYSRELBEE, Ba. MEmSRY. o &858
KA LEPHEEU R RENBETAVWELEMESFEPHRE®ETY.
eI T HARERER M SR EY. T2 HERERE,. RR{LSWERNKE &+
THHTHAFCORGHEER, £ XFERRFTER. MFEFOQEEE. THSG-1 W E
k. A FEMBEREGHEERAGES. NEREFETHARERBENFH . BEFURT.
WM EAREES. FiL, TS 1 AR ThRBEeY. BEMETHARNRY T HEE.
RE —MEEYELEPHEEF AT T RCREAMBRIER. £FE., REE 200
mg/ Ll B hEERMFRZE GHBAMMER. 7 200 & 500 mg/1 8, W/ FEMEXK
BB 2 S8 S BA 91% . 74%F 8225 75% . FF H ¥ 50 mg/l 1 100 mg/1 8F, W E %
FEAHFBER. WRBRE R EE2RMETHBR LS. £ 200 me P B FEH
KB HMEER. HEYMEXRGE R, EEE 100 mg/ LLE ., SEEARAMBIEMR. S8
e, g & B84 Bk 86 % .67 % . 845 F 86 % . HIA S K E MR W IR A W -4
TEEFR, THMANESYTERBEBRYGBEEMN. ERE S 100,200 K 500 mg/l
B, WFEER AR E S W EHE 5808 912,874 41%:84%.68%. 7% &
799% .,53% .35%, SEEFHD, HIKAF A 500 me/l AF. BB HE R HWHEY 7. BE
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~ 50k M F-Barnyard grass 30
g 5
= | B Scsbania
%' Maize
= I Py 'd\i ‘Wheat T
gttt T 1
® ¥ anis
te™ C2>200 mg/L

a i 1 N L L
50 100 200 500 =TTt =0 550
& B ~oncentration {mg/L }

e

{b} 304

)
te.01 C2>200) mg/L
o C>>100 mg/L »T

Barnyand grass

[
o=

20
to.05 C>200 mm

BE R’_‘oot length (mm)

% ¥ Mazic
Lok teos C2>200 mg/L
o - - _1 Gi 1 1 A L
30 100 204 300 50100 24040 500
& B Cancentration (mg/L)
ERM @
=6
E }‘ Lo C>>500 mg/L MT 4.3 )
E BT E £ 3
- E
El £5012 T Fa¥
E 'g ‘0l Barnyard grass
: 1|
*12- _\,HZO-I tam C>>200 mg/L
h ST
& E¥ Maize RAEK
1 0 ¢ 50100 200 500

0 0 50100 200 500
& Concentration (mg/L}

M3 #EBESHNTRAESHTEHEREFHMEFEFHR

Fig. 3 Inhbition effects of allelochemicals on the root. shoot elongation of test crops.

a1l-+ MO E EE, O B F LIRS The effects of 1-tradecene on the root length of wheat . Maize . sesbani-

a, Bamyard grass.
root length of whear, Mawze . Barnyard grass.
the rom length of wheat. Maize, seshanma.

ront lengeh of whear. Mae.Barnyard grass.
butylbenzowe acid on the sheot length of Maize. Barnyard grass,

focts of ferulic acid om the shoor length of wheat, Maze, Barnyard grass.

b - TEEPHYT | F, EX. ETEIRTH The effecrs of 3-tert-burylbenzoic acid an the
o FEEWIE . ER. HEF . EBRME The effects of benzldehyde on
dy FTEQEE o7 . B, B R NH The effects of ferubic acid on the
e) W-HTEXRFRYEY BFE4EmIME The elfects of 4-1ere-
{1 PR EE T A3 F o BT F 4 o 8] The ef-
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3£ H I Benaldehyde

hgm-l

FHET EEHR >
d-tert-butylbenzoic acid

b

4-teri-tmiylbenzoic acid

[

UK Inbibition percent (34)
w
= D o

50100 200 500 50100 200 500
& B Concentration (mg/L)

4 R T EEFR. R AR T, 3 R RS E R
Fig. 4 TInhibition percent of rout elongation of wheat and maize by p-T-BA . BA &snd FA
—frEEFEEMH MR EGH. .

¥ 3 Arage, JLFHBEE(E-S AT R IEM I R EM ER AR FAIRERER. [ 3 rm
-1, EAREE &S T WAVE X OE VETHER. SR ETWHE 0500 mg/l.
AFF AR AR TR . B E 7 2000 me/L Bt BB H R, BEFE R RME
HE9. B 3FEN-RTREEFREE 0500 mg/] B THIE EERANEFREEED
Foma . SR RO, TRMEMEAORESY. MERE 100—500 mg/l. I3 FEWAEKAM
I FEHLE S . 7C 500 mg/1 6. 8150 B #FEEM 23.6.17. 9,30, 3 mm - BMEE 5. 5.3,
5.6, 2mm. FHEE/AT 50 mg/LET, H0F, EXRMBEERICAREONR. 2% kiR
RIS H L. B 3oOFRERRWN/LE. EANHEFFrERMER. /0
¥, EAGHBAIE E . FE KT 200 mg/l BEM 54 0. 01, W HEW N 0. 05,
HETE S0 me/l BE, 3 e E SR EE 21.5,25.8.10. 6 mm FFEZE 138,10 9,7.0
mm., [F 3 FFRFREREREEE &M, /0 F. EXMBErRERAITHER. 3
F.OENFTETHEZEME B 9)4 0.05,0. 05 # 0. 01, TE 500 mg/l BF. IS W EEM
23.5.18. 3 F1 30. 4 mm S HFEE 17.2.13. 8 # 18, 5 mm. HKE /LT 50 mg/l, LFFLH
FBER.

M eV T EEFREY Bk, BFrFERNER. BEERRSEENRE
KT 200 mg/l Bt A 2 FFFH B ENME ¥4 005, TR R 500 mg/l B, FE G5 AT E
B 3.8F0 32.4 mm PEE 2.4 1 14 mm. HAYEF DT 50 mg/ 0, FEFSER. @
DR FISERY ) F . ERAEFEERKAMRER. SEERT 200 mg/l BERIT )
FEEE s 00l FHEMEERS. ¥ ERMBFFERTHEER. B R 0—5n0
mg/1 BF. BEE 59 A TTEEE 10, 0.4, 5,43, L mm (&5 4. 4,4. 5,37 mm,

4 Bin - S TR BRI MEE Y TR EEROEE. THREERHS
TORTF 50 mg/DER RS, W T HEEFEAMARTGARMER. TER. 1E£. 3
Fh fth R T R AT - T R R . HOMORE R, PIERER MK fE BT,

nME 5a By, BEHEBENEE 200 mg/1 LIT . RAFHERERAEMHIERH . fH
TE-—EREMNTHEER. XTSRS TR ATEN -, RRLRELT 500 mg/l


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

149 WE A% W EBE LY R W, S AR R 9

e -BTETE  4AT-BA

M2 sHARmEMRBRLewY N EERATRH
Fie. i Effect of three allelochemicals at different concentrations un the growth of wheat

a. THR BA: L. [THEEE FA: o W-R TP 4-T-BA

Rt . % FEUTRFE AT R A+ SR . B b BRI EAR T F Ay IR R, MR
15100 mg/l LT - AN BE 4 R0 . AR 24 i B E 200 me/dl B L. TR, BRI IR
HOTBAOMIR R E . FTREE A B N E R AR . EMm . B s FFRAM - T R
FER A S s B, SRR A, Mk B 7E 50 me/l FEAHIR Bk e Bl e E . 3 H
B S 40 B R 3 L ) 200 me/l. BA R . @R, 13 R i 3
EERE g R %, R TEEFREREY iRk aH.
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M EHM SRk IS R AR L REY . R EEEEHm -
RTHEERR., DRC2AWEMHHEHE tBREHAM S, BENKREE. BERERDF
EZRHE ROHAMREREMRR TSR T EMHRER: MESIsSHBE S e atitw
HEMBERALEEMLUE. EIAEEANEHR. AFES tBEIRFHTFAa R
WB L 8 E ) LA B (o B o2 F Tb 4 i B E AR BT SR A B (I E R e b RS S B L AT R
o, SEFEFR Mo E EX . M REMBSE 8. FHAREE . WER. S %n.
1605, B R . FHSs MR, W SCEGREY Y, i LAWY TR TRTGERE
EFETAREE RS, XL WrTERFIREEELIR =M. XEREX
R e Lp—Ee i Bk &40

A IFEEMYRIERREEEEF SR, HPUE-1, fEIEEY 2000 mg/l B, 3 E %,
AEHE BT 4 FHESFFRMEER. e AR SR, EHE., RET 200 mgsl
EidB2 ey T AEHRAMHER, AR EARBRIM I E-RTEERIE. THRG
R EME A RRATHER., EEUFHLZ. RERMZEEROMBEML. WHER
TEHRE 7 5u me/L. X Pl fE R A W e, BEME EE RS a0 (E AT AR S, FEIRE T
5 mg /1 BE -l T A3 PR M) RS HPUE RIB BN, - THEEFER., JERE S
HAMREY —FiSRLe. SrEREAEEMERET R, FEE WYX -kt
EH R RIS PR A, EEHMOESYRIEERE.R. HEEFRYE.
XX & e iR R i — .
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