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Abstract: Root border cells (RBC) are cells surrounding the root apex. They are functionally different from the apex and
are considered to play a role in the protection of the root tip from biotic and abiotic stresses. In order to explore the
allelopathic mechanism of an alien invasive plant in China, Amaranthus retroflexus L (redroot pigweed) , allelopathic effects
of the aqueous extracts from different development stages of this species on root border cells of cucumber were studied by
aeroponic culture. The results showed that the aqueous extracts of A. retroflexus could stimulate the activity of pectin
methylesterase of the root cap of cucumber, but the stimulating effect gradually lowered down along with the increasing
concentration of the aqueous extracts, and the viability of root border cells decreased as the concentration of aqueous
extracts increased. There were no significant differences among different organs of A. retroflexus at the same developmental
stage, while significant differences were found in the A. retroflexus at different developmental stages and the order of
strength of allelopathy at different developmental stages was seedling stage > flower-bud stage > ripeness stage. These results
suggested that allelopathy should be one of the reasons that A. retroflexus can compete with other species in the community

and occupy niche in early developmental stages.
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B2 N REMAREYY . RN LEIERRAREY BRI A BRRIEENHS ", AR EH
SRR ZR 40 28 ) A0 7K 38 3 9800 AR AR B B b 7 B 2 A0 40 A K LA R AL IR A o MR % 4 (oot
border cells) X R AR TRt 7% 2 il ( sloughed root cap cells) , 38 WAR & 2 T 5t v T R I S AL 7EAR B J] Fl A — 7
FEILAIM o ARG RRIE & BT 0 A0 I — R B ELA AL Wi M AL 2 R, O S R AR PR A A i A
K, A YRR, SRR RS P AR S AR REERE XY R AP YRR K S —E
Bitko ASCHUCRABZE IEPIR T 8 IR G40 i AR e 2R 15 FF 2L TR B ( PME ) X A [A] & B 1 O BC0E 7K 2 42
VB L, SR A SRS D AR E PR IR AR SOB0E B9 AR AL SR AR AR .

1 HREH=E

1.1 #he

AN TR BE S5 T A K 2 401 30 IR 3 L B U ) SO0 g (AR A ) 5 32 A4 49 38 JIK ( Cucumis
sativus L. ) (SBFKEEN)FHFETIERR T,

1.2 SR
1.2.1 KERBHHI &

KA L EFWRRAEDE, 7 A3t b3R5 Fid T 3853, 2050300 Pla( 48 F&#853) (P1b (4l i
THERAT) P2a( BUEHAML EARA) (P2b (LR B3 T #R4)) (P3a (B AR 43 ) LA K P3b (3 3 T
93) o W RERFEYIVEFIR T IEBI 1 ~ 2em /B, 5 1:10 fiIn AZEIE/K FE 4088 5112 0 48h ([B] 8RR 7 ) , T
R IR AR U515 3 0. 100g-ml ™' KR RIBF R (B ZETHEE) , T 4COKMHRRA
1.2.2 FpFik ARG MIE I

PR ORI oA B B L A7 & T 40°CIRK 6h FEH 74 AK S , A 0. 1% KMnO, 12 31
40min , FFFTCRE/KIETE 6 K, B T & LERS MM FRIL( ERHN 15mm) §, F 37CHEFMHPEEFR 2/ 15
Ho BAMTRABSSERER KB M EE7ES 50 ~ 100ml ZE18 7K 1 250ml BEbf b 44 5 3 Fh T35 T M
Lo, BIEL W B — KB IR AR , B/ IVPEARBTE & 28 187K 19 S00ml Bebf o (Z8 187K (1) & LA 250ml FEdr A g
L) , RS B AN B A B S00ml AR 1, 78 30°C 55 748 Hh 4k 8235 5%

1.2.3 KRB ARG ML R0

SCIE 0.010.0.025.0.050.0.075 g-ml ' F10. 100 g-ml ™' 5 AN EEAD T ZEIEKVERT IR, 3 IRE R o

TEARRE R AR 2h B 1 RALFR, FE35 3% 12h J5, 39 30 MEMY 1 ~2mm RRE T4 150l ) PME 121
¥ ( Citric acid 0. 1mol-L ™" Na,P0,0.2mol-L~" NaCl 1mol-L™") Bk , kI8 T R FEBE TELE D, 7
SMRGE , FUKHHCE 1h, 8% 20min #&% 1 1K, F 4°CF 15000r- min ™' B0 10min, 4 - IE R, W 5E 3R
68 5 i P L i /i ( pectin methylesterase , PME ) Ji& 14 ( PME activity, PA) ., PME [ % 14 4 0] 77 5 2 B8 Richard
s gy gres, Bl HY wmol - root cap *h ™',

BAEESE MRS RS ENR K 2 20mm B (FISLE &2 B, BB B TAR G A 3R £ ) , iR R
B2 BT A R B KR I P35 FE 12h J5 AR S 40 MU F75 % (survive ratio, SR) , B/ MR BERE 77 30 MR
Ro MG EE L IE RIS B DA ES " . MG R = 154150 RS S5 x 100% ,
1.3 st

Ak JB%AE i ABURRHS B ( The index of allelopathy effect, RI) % Williamson ™ 2 H1 /AR

RI=1-C/T(H T=C®m})5k
RI=T/C-1(% T<CH})

K, C XA, T b BB, TLIRER- SR (synthesis effects, SE) 4S8 RI ARV HEH#FT
B

FIFH SPSS13. 0 B4 34T J5 22 43 W M 22 B LU, AR 3 YRl 7 i 0 i 79 808 1 H 3B 7 S E FnAR v R
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Fig.1 The effect of the aqueous extracts of Amaranthus retroflexus L. of different development stages on the PME activity of root border cells

in cucumber
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583 (p < 0.05) Different letters indicate significant differences at the same concentration among different development stages and different parts

(including control) (p < 0.05) ; F[A] the same below
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Fig.2 The allelopathy of the aqueous extracts of Amaranthus retroflexus
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Fig.3 The effect of the aqueous extracts of Amaranthus retroflexus L. of different development stages on the viability of root border cells in cucumber
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BRUTRRAR o FREI0 = YR B B OB S /K IR AR BT T FE W A S it A2 AR PR, (e BRI R 2= 6L, S 30 PME 15 4E
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