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The influence of volatiles of three invasive plants on the roots of upland

rice seedlings

ZHANG Fengjuan'?, XU Xingyou', GUO Aiying', LIU Wanxue’, WAN Fanghao™ ", LIU Panai'

1 Research Institute of Wild Plant Resources Application, Hebei Normal University of Science & Technology, Changli 066600, China

2 State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection ( South Campus), Chinese Academy of Agricultural
Sciences, Beijing, 100081, China

Abstract; The invasive plants not only posed a serious threat through allelopathy in the ecosystems of invasion but also had
a serious influence on local crop production. Our objective was to study the influence of volatiles of Flaveria bidentis, Bidens
pilosa and Ageratum conyzoides on the roots’ development of upland rice seedlings and its primary structure. The structure of
the rice roots were observed through the Paraffin sections technology and optical microscope observation technology. The
results showed that the volatiles of the invasive plants had a stronger inhibitory influence on the occurrence of lateral roots of
upland rice seedlings. There was no lateral roots development at high concentration (20g). The volatiles of the invasive
plants had a certain impact on the primary structure of roots of upland rice seedlings. The volatiles of Bidens pilosa and
Ageratum conyzoides(5g) had a inhibitory influence on the cortex of roots and the volatiles of Bidens pilosa (5g) had a
stimulative influence on the vascular cylinder of roots. The volatiles of Flaveria bidentis had an inhibitory influence on the
vascular cylinder of roots for the low concentration and a stimulative effect on the vascular cylinder for the high
concentration. The primary structure of the roots made a variation and there was no lateral root at the high concentration
(20g) . The effect of the invasive plants on the structure of the root depended on the kinds of the plant and the concentration

of the volatile.
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AR, T T4 | — i LT BRI 21 &5 3 A ARAEY) A AGEAR 2 | 3 S8 AP Al ) 38 58 A8 HTXE A
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1014 ( Flaveria bidentis (L. ) Kuntze) J& T4 RHEC 4515 8 25 @ A4 , /& 2001 4F AR EM 1 A S, BN
BT LA R AR B IR B AR I RICR A1, 1038 1 (B AE F S A R R VE I B A . A RAE & LA
W FER FRAR ST AR FIAR 2R 73 b 55 3 A [ P 58 R TSt A 2 40 Jo v i) LA ) 7 A 1) 422 B 422 A 35 50 R A
AT =M BAEF S ( Bidens pilosa 1. ) X 44 BET . ANBE MR 1 AR SAKE Y, SR B SR
AL B TR, BB, BRI TN B A AR E, th FIHERZIM A ZH:, HEre ) 20 TR,
BN R MA R ML) (Ageratum conyzoides L. ) JE =G SEM, BT 12 400 T E B 5 AR RS 45 [
AR ABE M VE s b K i e 0

H RIS T AR A EAE 5 i A e AR 2201 (A S % 0 ko e A0 AR 45 g %) 5% T 3 A% DL 413
AR LA [ A0 (EY) 288 ( Oryza sativa L. ) R SE50b8E S0 LA Y45 L Y0 R AR R K E SR
WA LSRG sE e LU BRI b — 25 32 5 AR A Y AL E FIBLA
1 #RiFAE

ZARFEY) RRE (R 277) M F i B R AT AR, H SRR 0. 5% H, 0,48 KA Smin, -
TR PG IE TE IR A5 A 35 °C AR 2F 72h, BEIUR 2 — B0 AN 20 BT 250mL HEIE R HETE U
TR 1 JEUEAR DEACH 2. Sml KRN, BI04 = F AN BELT AT 3 Fh AR MY BB BT 2009 4F
8 H R A LM BA 0 58 B AE P B A 5% T JER S5 52 503, SRS I e e 37 RIVBICT KAt P R A7 5 ] S 56
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Fig. 1 The primary structure of the upland rice root

®1 EMHFHFERXRYNEBHENEREHHIN R2 ZHRUEMHRFERYINEBYENEREN SO AL
Table 1 The influence of the volatiles of Flaveria bidentis on the BRIk F R ZER
root structure Table 2 The influence of the volatiles of Bidens pilosa on the ratio
iR/ K2 A 4E K BE of the root structure and its significant analysis
Quality Cortex Vascular bundle Pith cavity Bt/ g = ek B
0 0.7423=0.0184a 0.2153+0.0051ab  0.0758+0.0016h Quality Cortex Vascular bundle Pith cavity
5 0.7483+0.0187a 0.2054+0.0058b  0.0652+0.0011¢ 0 0.7423+0.0184a 0.2153+0.0051b  0.0758+0.0016b
10 0.7417+0.0369a 0.2148+0.0067ab  0.0744+0.0043b 5 0.6981+0.0062¢ 0.249+0.0057a 0.0873+0.0032a
15 0.7209+0.0044a 0.2248+0.0044b  0.091+0.0012a 10 0.7178+0.005b  0.2207+0.0035b  0.0821+0.0041 ab
INEFHEER0. 05 KT LIZER  KEFHER 0. 01 KF LAY 15 0.731%0.0014ab 0.2182+0.008 b 0.08530.0081ab

P

http : //www. ecologica. cn



19 4] SRR 4523 R ARAB P 4 0k 5 R A v AR 4 5 T 5835

159

159

159

250um

2 ERYEREANLE
Fig.2 The development of the rice root

AAEIVERT, BERE B e BE A 30, o Rh i U RT3 s 5 =i AT it AR RS A SR 4l AR B0 AR A A
o MRAR 4 8 114 B8] 240 S8 238 DR Xt R S A B 5 AR 9 38 118 = I SR i 2 5 W 0 5 R 40 ) A AR
ERERY R T HATAE AR T BB o5 HRAR ) 4 B8 Y LU A1) 2 B A 4% Ak A% (8 25 DR T 00 IR, D) = SR A it 4%
K5 T R A AR I T

(2) X FREA AR K AEAEBCR R0 1 2 W] U B 3 R W B2 RS0, SR A DR A K
5B R EAGE S UL = R w5 R W AR A AR R 0k E BA R, OF s B W
(ln 20g R BERCHOFE R ) ) I, AT AR B 228
2.2.3  N[RJFUR LTS R PR 4 R MR SRR A AR A

(1) X RELl R RS RN |13 3 AT LI ) 5¢ IEZ080 i 7 b 3 SRS AR v B2 = S ARAR ik
JEE R L A5 5 %8 BERILFG 1 b B2 5 K 38 Wb 3K ] S ek 186 it T R T P 4% i R R 40 AR B 2 11
KEBAMHIEM

(2) X FEREA AR K A BUR R 2 TR Y B L6 R B 930, PS4 iR AR
K523 T R ], 20g Ak BHLS BSR4 B B AR R 7 AR 3K B JPE £ R ) ) A
LR R A A E R B TARKAH IR, I F ELIA B — e W BE T, mT il MR 1) 2% A=
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2.3 MR R A A R R 2R AR 45 A 0] S 4 v 0 A AR A5 A8 Y 52
2.3.1 Sg ARARRYIM F TR A% A Ps S8 4 AR A

(1) X S REL P ERGHIR R f3R 4 v RUE . =R AT 5 PEZLBTH R 9 A P Ak S AR K 5
ARAR 1) 1R 9] 55 8 TOU A A B PR AR BRI | ELATAE S 38 22 e s AR o HRAR ) K JEE 1 BE 81 Fh R B/ NHES O
S GBS LT > S TR, O ELAFTE 35 25 5 5 MRS o5 ARAR 1] 12 LA ey R B/ VRO « = L >
CLRIST , I HANEATAE R E 25, X U] 5g ARAYI R34 K W) Ak BN | AR A ) b 288 22 53 R
PRAL ) AEAR GG 2L T ARAE R BE Y H 9 B A 22

®3 BT FERYX R ENERSEHZM R4 REREN Sg AEX RRBYEH LRSI
Table 3 The influence of the volatiles of Ageratum conyzoides on the Table 4 Effects of 5 g volatiles on the structure of the root of the

root structure upland rice seedling

ikt g B2 YL I PP B )z YL T

Quality Cortex Vascular bundle Pith cavity Species Cortex Vascular bundle Pith cavity
0 0.7423+0.0184a 0.2153+0.0051ab 0.0758+0.0016ab W4 0.7483+0.0187a 0.205420.0058c  0.0652+0.0011c
5 0.7181+0.0076b 0.2236+0.0129aA 0.0749+0. 0064ab = HREFFRL 0.6981+0.0062b  0.249+0.0057a 0.0873+0.0032a
10 0.7507+0.0036a 0.2051+0.0062b  0.0764+0.0063a ME£I&]  0.717+0.0104b  0.221320.0174b  0.0748+0.009b

15 0.7412+0.0072a 0.2096+0.0057ab 0.0671+0.0019b

(2) X RREL MR A A TG OLRENE & 2 fJRUE I, SXHRALE, 5g ARARIEYIH TR %
KBS PR R R LT 2R T MMEIER, MBS, BT A R X AR A AR R A
AR RN 0= SR B R A A B A A AR R — 28
2.3.2  10g AFEAGRIHI 7 BRI 4 5 M0 5 A8 4 B AR B4 52

(1) X R AEREH R 3R 5w RIE L AR AR 358 R ) B AE B2 R | Bz
J2 o5 AR [0 A E ) P91 2 S A S 25 5 AR e AR 1) K JBE L 91 ol B/ MR UCHE S oAy - = I S > 5 T8 > 1
2L, H = AT R 5 PSR 5 25 5 s B L ARAR 1) K LU A AF AR BB 22 5. AT ULA 10g ARAE )
3 TR TSR3 R AL BRI, AFRABL ) O b 26 2 5 P 3t i 7 R 4l i AR AP A o ARAR 1] I RE Y e 91 e A B A4k

(2) X Rl e MR A A TS BURYENE IR 2 T LA, 10g AARABE D) I Fr B R 64 40 6 0 Ak BRI ) 1
FPREDNHRANET
2.3.3 15g AFEARIYIM R BRI 74 5 My xt 5 A8 40 B AR B4 52 i

(1) X AL R AR ESH R f32 6 nT LU, 15g AMRAEW) - Fr BB Tl 64 4 26 0 Ak B Y 52 7
LA, BT P o ARAR 1 BE A L A9, R B/ N HEBNG P D o LT 8 > = i B B > B T8, — M Ab PR ) 22 7
B AR SRR B A L), R S B AR BEAR H A LS B T4 A B 2 S 5 A S AR AR 1)
JE B HE B R B/ INHES O B THUAG > — I YR AT o> PR LT &), B TH 85 5 = AT B A AL B VAN B 3 25 5%
B S LB A PR AR B 22 5, X UL T 15 ARAEIH BT RECHY 45 K W) Ak B O SRS 2 AR LA
(AHY) PP 22 5 S BUR R e W) A AR S A 25 L i AR Y L) 2 AN T

®5 RERERS 10g HEMEBLHENEREMHLM R6 REWREN 15 HIEX EREL BN LR HIH
Table 5 Effects of 10 g volatiles on the structure of the root of the Table 6 Effects of 15 g volatiles on the structure of the root of the

upland rice seedling upland rice seedling
TR K2 Yk i =LY L B S K JE e e
Species Cortex Vascular bundle Pith cavity Species Cortex Vascular bundle Pith cavity
W4 0.7417+0.0369a 0.2148+0.0067ab  0.0744+0.0043a W4 0.7209+0.0044¢ 0.2248+0.0044 a  0.091+0.0012 a
= ULEFRL 0.7178+0.005a  0.2207+0.0035a  0.0821+0.0041 a =M HLEFHL 0.731+0.0014b  0.2182+0.008ab  0.0853+0.0081 a
JELLB  0.7507+0.0036a 0.2051+0.0062bc  0.0764+0.0063a JEZI%]  0.7412+0.0072a 0.2096+0.0057 b 0.0671+0.0019¢
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(2) X AL MR & A s i 2 AT LLE h 15g AGRAE P Fr B e il i 42 2 0 S 35 ) T A e
IR AR KT o (HAUARIFEINTT , S TG M 1 A W0 31U 1) SRR 2R 1 1 32 B R 3 A 55 T e
T A RAEYI AL B P REL IR R R E
2.3.4 20g ARAHYM R PR A 4% SRS A e HR B R

(1) X+ SRR Ll R ARG RN IR 1 AT LU 3 Bl AR 20g AW - F BT (0 4 6 ) 0 0 52
REA R A ARG R 1 T AR S BOZ IR I 2 A XEFRA YRS TR, AR AR TR Ok Bl AR

(2) X AREA MR A AT BLRYENT - i I& 2 ATRLR H, 20g ARAEYIH R B 0 74 2 0 w5 il 1 5
REAR B 1
3 Fighitig

XK o FIE TR IR B CRAR R A T I RE 2 —  ARAEA G e P BRIE BR B LAY R i AAb ik 2%
FAAMAR , DA W AR T 80 68 233 Y Bl AT S0 W MSOK 3 FE 5%, I LR SR ROAR 28 ) T R S AE )
PRXSHNFRIRSERE N RE ST o AN S R IR BUK 73 R BE 7 -5 AR R IR K Y 32 2 —— IR B IX A 2544 DA
5, PR Ak B AR B i B R K IR, J2 R85k o HE AR N 2R — 3l . FEAR B IX, L YK
o328 H R B BIA YA FE R (19 A 1) Lz, B h BRI RE | 200 TR] B 0k AR Y Hh 0 AR d ) s A
JIGEA TS A TR 1 T2 A 1 00 L N S D A i e ) 3 22 T 3 e T R L A M 2 ik Ae . DRI )R 5 AR A
IS SRR 1PNAN S RE 32 A R = R (013 Siia i iF O PNANIUNE RS AR <R i E N OE IR TNV =Y : L7
XoF PG JHp 3 ) — TP

A FERBA AR B e SO BN R PR 45 e MR A~ 21 R AN TR A - = i R A 4% il
R s RS BT A LT rh S T 27 R G AT R R AT A
SRR G A R A 0 A A AR ] 2 AR S 2 SR SR WY ) e A BREAE ) AN [R5
I T TR A4 ) LA B AN [R) A AR AL AR ] 5 ) R IR 4% e ok 8 40 1 90 A AR 4% L
JIT ok FEAG 20 AN [ R B P2 ) - AER Sk ) 36 T4 Pt 42 24 0 400 o) SR R 40 o 00 A AR R R 7 v i 9 B T
AU R A W A2 A 5 AR ) = I SR B B 7 45 R W RS A ) AR AR B R R B B A
Xt SRR AT 00 LR AR A 04 e B A (e VR e 200 DU A R B ) I R 4 A 0 SRR 4 v w0 A R B = Y
FHEAMBEN . ARSI 5 A Y3 PR 208 0 ARG 152 A — S [R5 53 . 20g BB 1y A
JITRE R4 A %ok SRR 40 v 00 AR AR SR S MR R A, 3% H B L A9 2 5 PO AR 1) S 8 80 g it 88 114 8 o
LA AR kG F SRR AN [R) e 2 B A AR AR % A2 ) A A TR b SIS 9 AR AB A 140 Pl e ek i A 92
WS 2 AR A 2K 7 HE S (ELSE A R A 36 4% 1 AR A
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