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Allelopathic effects of exotic mangrove plant
Laguncularia racemosa on native species Aegiceras
corniculatum and Rhizophora apiculata
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Abstract; To explore the allelopathic effects of exotic mangrove species Laguncularia racemosa on the native species, it

was observed that the effects of three concentrations(0.1, 0.3, 0.5 g + mL™") of aqueous extracts from L. racemosa rools
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and leaves on the germination, seedling growth and leaf antioxidase activity of the two native mangrove species Aegiceras
corniculatum and Rhizophora apiculata. The results were as follows: (1) The aqueous extracts of Laguncularia racemosa
had inhibitory effects on seedling rate of seeds, germination index and root length of Aegiceras corniculatum, in which the
inhibitory effects on root length increased with the concentration of aqueous extracts increasing. (2) In addition, effects
of root aqueous extracts on the growth indexes of root length, seedling height and biomass of A. corniculatum seedlings
were positive in lower concentration and negative in higher concentration. (3) Meanwhile, the aqueous extracts of La-
guncularia racemosa had promoting effects on the germination rate, germination index and growth index of Rhizophora
apiculata hypocotyls. Bud length in the groups treated by the root aqueous extracts of 0.1 and 0.3 g + mL™" and biomass in
the groups treated by the root and leaf aqueous extracts of 0.1 and 0.3 g - mL"' were significantly larger than those in con-
trol. The aqueous extracts of Laguncularia racemosa had promoting effects on the biomass of the Rhizophora apiculaia
seedling as well. (4) In stress physiology, the SOD activities of Aegiceras corniculatum and Rhizophora apiculata seed-
lings decreased with the concentration of aqueous extracts increasing, while and the POD activities of R. apiculata seed-
lings in treatment group with 0.3 g « mL™" root aqueous extract and in the group with 0.1 g + mL™" leaf aqueous extract
were significantly higher than those in control. The results indicate that the sensitivities of the two native species to the

allelopathy of Laguncularia racemosa are different. The aqueous extracts have inhibitory effect on the growth of Aegiceras

corniculatum , while have promotional effect on the growth of Rhizophora apiculata to some extent.

Key words: allelopathic effects, Laguncularia racemosa, aqueous extract, germination, seedling growth
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F 1 HXAKZREBZEEY R FFHEELZNRI

Table 1  Effects of aqueous extract of Laguncularia racemosa on the hypocotyls and seeds germination of recipient plants
- s HRE BRI PN S 2Ly b
Species Treatmeﬁlllt Germination (,er_mmanon Bud length Root length Biomass
(g+mL") percentage (%) index (cm) (em) (%)
Hil AL A X} HE CK 0 45.83+11.79a  0.15+0.04a  9.63x2.05a  11.27+3.23a  0.59+0.27a
wf,ffjj;i‘;m WK B 0.1 25.00£0.00a  0.07£0.01b  9.39x2.11a  7.57+2.66bc  1.14x0.89a
Root aqueous extract 0.3 41.67+11.79a  0.10£0.03ab  9.57+2.47a  5.73x2.17¢  0.60+0.31a
0.5 45.83+11.79a  0.12£0.03ab  9.98+3.25a  5.80+2.83¢  0.64x0.47a
KRR 0.1 29.17+11.79a  0.08+0.03b 8.61+1.21a 8.58+2.85h 0.89+0.48a
Leaf aqueous extract 0.3 33.33+5.89a  0.08£0.02b  8.81x1.34a  6.12£2.26c  0.63+0.37a
0.5 45.83+11.79a  0.120.04ab  8.82+1.77a  6.422.17¢  0.46+0.0la
ELTH X} CK 0 87.50+10.21a  0.15£0.02a  7.87+2.95h  6.33x1.57b  1.02+0.32¢
IZZZ:ZZZ: MR R R 0.1 95.83+5.89a  0.16£0.02a  12.18+4.56a  7.23x1.59b  1.34+0.42h
Root aqueous extract 0.3 100.00+0.00a  0.20£0.0la  12.43+3.98a  8.76+0.92a  1.58=0.47a
0.5 91.67+5.89a  0.17£0.0la  9.48+3.41b  9.37=x1.8la  1.24x0.42hc
K SR 0.1 100.00£0.00a  0.19+0.0la  10.63+3.23ab  6.54x1.43b  1.45+0.34ab
Leaf aqueous extract 0.3 100.00+0.00a  0.20£0.01a  10.36+4.07ab  7.51x1.36b  1.510.47ab
0.5 91.67+5.89a  0.16x0.04a  8.21+5.66b  7.48+1.21b  1.08+0.39c

T R EUE P IE bR UEZZ | [A]— 51 oA [ 7 B 30 7R 2% A B W 9% 5 8 35 (P<0.05)

Note: The values in the table are x+s, and the different letters in the same column indicate significant differences among treatments ( P<

0.05).

R 2 HRARKZIR BT E FE B FhF F0IE LT 03 BEFh 5 & B9 L BRI HE 40 ( RI) EE B

Table 2 Comparison of allelopathic effect index (RI) of Laguncularia racemosa aqueous extract on germination of

Aegiceras corniculatum seeds and Rhizophora apiculata hypocotyls

b3 Bk ke AN W ey
T b e L Bud Root A . .
. Treatment Germination Germination Biomass SE1 SE2
Species (g-mL") ercentage( %) index length length (g)
g+ m percentage > (em) (em) g
He AL MRAKIZ 0 0 0 0 0 0 0 -0.099
Aegiceras Root aqueous extract ) -0.455  -0.556  -0.026  -0.329 0.929 -0.087
corniculatum
0.3 -0.091 -0.356 -0.006 -0.492 0.017 -0.186
0.5 0.000 -0.240 0.035 -0.485 0.074 -0.123
KRR 0 0 0 0 0 0 0 -0.146
Leaf aqueous extract 0.1 -0.364 -0.487 -0.106 -0.239 0.499 -0.139
0.3 -0.273 -0.484 -0.086 -0.457 0.061 -0.248
0.5 0.000 -0.246 -0.085 -0.430 -0.229 -0.198
AR ) FRIKIZ P 0 0 0 0 0 0 0 0.210
Rhizophora Root aqueous extract —, | 0.095 0.078 0.548 0.141 0.311 0.235
apiculata
0.3 0.143 0.310 0.579 0.383 0.544 0.392
0.5 0.048 0.113 0.205 0.480 0.216 0.212
KR R 0 0 0 0 0 0 0 0.152
Leaf aqueous extract 0.143 0.283 0.351 0.032 0.417 0.245
0.3 0.143 0.307 0.317 0.186 0.472 0.285
0.5 0.048 0.065 0.044 0.182 0.044 0.077

1E: SE1 N [Al—av B A — W IE RIWBRCEHME, SE2 1R —3 B AR R SE1 BRCE 41,

Note: SE1 is the average value of the same concentration of Rl in the same organ, and SE2 is the average value of SE1 in different concen-

trations of the same organ.
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ALIEATE] Treatment time (month) LIRRTIE] Treatment time (month)

CK,RE-0.1 .RE-0.3 ,RE=0.5 LE=0.1 LE-0.3 \LE=0.5 7} F7R % AL AUK BRI 0.1 g - mL" KRR 0.3 g - mL" ALK
B 0.5 ¢ mL! MOKEHRW 0.1 g - mL" KB 0.3 g - mL"' KBS 0.5 g - mL'ZEFRLL; A B C 435I F /s AR LR
e R bR SEIE, D B F 23 B IELLR 4 i p R bR SRR

CK, RE-0.1, RE-0.3, RE-0.5, LE-0.1, LE-0.3 and LE—0.5 respectively represent the control group, root aqueous extract 0.1 g » mL™", root
aqueous extract 0.3 g - mL" | root aqueous extract 0.5 g - mL", leaf aqueous extract 0.1 g - mL" | leaf aqueous extract 0.3 g - mL" | leaf aqueous
extract 0.5 g - mL" treatment groups; A, B and C indicate the basal diameter, plant height and crown width of Aegiceras corniculatum seedlings
respectively, while D, E and F indicate the basal diameter, plant height and crown width of Rhizophora apiculata seedlings respectively.

B 1 BLCARIKIR S F T A AL A E 20 4 2 K sh 72 1k
Dynamic changes of seedling growth of Aegiceras corniculatum and Rhizophora apiculata

under the action of Laguncularia racemosa aqueous extract

Fig. 1
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5 M R 4 (A b 3R B R AR vl B I O s vk R
H(E1.B,C), 4B 6 4~ 5, Xt 1B 4 AR K=
P 0.1 g - mL' AL FHAL A IEAR | Bk = R ed e 34 i
FERFARAKZRK 0.3 M1 0.5 g - mLAEHHAH (P<
0.05) , MKW 0.1 g - mL' A FRAH (9 342 1

FHERTXIRH (P<0.05) (K 3), SMHOKRE,HC
AR MR AR B WX Al A6 A% &) 1 7 A 3R B ok < AR AR
AT LA I KRB VRO A A6 R A A K
SR I0E A IR RSN T K7/ N [ S DA g 6
{14) 5% i) 52 (AR ) A K ) Ak 22 43 o] REA BT AR TRD
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Table 3 Significant analysis results of the differences between the growth indexes of

Aegiceras corniculatum and Rhizophora apiculata seedlings

Ao AE BB TE] (H) e 3] 56
Species Treatment time ( month) Basal diameter Plant height Crown width
Hil A A 1 CK-R,5 0.028 R,,—R,; 0.050 Ly, -L,; 0.015
Aegiceras corniculatum R,,-R,; 0.003 R,,—-Ry5 0.020 L,,-L,5s 0.011
Ly1=Ly; 0.006
2 — R,,—R,5 0.025 CK-L,, 0.016
Lo =Lg; 0.037
3 CK-R, 5 0.006 — R,,-R,; 0.015
CK-L,, 0.002
L,,-Lys 0.035
4 CK-R,5 0.026 CK-R,5 0.049 CK-R,; 0.032
CK-L,, 0.006 R,,—-R,; 0.008
Ry =R 0.002
5 _ _ _
6 CK-R,, 0.013 CK-R,, 0.047 CK-R,, 0.024
CK-R,;0.014 CK-R,; 0.033 CK-R,; 0.000
Ry1=Ry5 0.002 Ry, —R,; 0.000 Ry, =Ry5 0.000
Ro.1=Rqs 0.000 Ro.1 =R 0.000 Ry =R 0.000
L,,-Lys 0.020
ELLRY 1 — - _
Rhizophora apiculata
2 _ _ _
3 CK-L,, 0.033 CK-L,, 0.014 CK-R,, 0.011
Ly, —L,50.024 Ry, —R,; 0.000
Ry =R 0.000
4 CK-R,, 0.039 — R,,;-R,; 0.019
CK-L,, 0.041 R,;-R,5 0.020
CK-L,5 0.010
5 — L,,-Ly, 0.032 —
6 _ _ _

T RPN S BFEEOVIMERE P (E; CK AXTIRAL R, Ry, Ry 20 BI9HR KR IE# 0.1.0.3.0.5 ¢ - mL'ZbHIZH | L, .

Loy Lo s 2000 M /K IZ 38 0.1,0.3.0.5 ¢ - mL" Zb B4,

Note: The values in the table are the probability P values of the difference significance analysis; CK is the control group, R, ,, Ry;, Rys

are the root aqueous extracts 0.1, 0.3, 0.5 g - mL" treatment groups respectively, L,,, L,5, L, are leaf aqueous extracts 0.1, 0.3, 0.5 g -

mL" treatment groups respectively.

P A K I 4 X 1E 21 A% 40 1 A K 5 i
K 1.D,E,F i, 5% R4, IE 20 4l e
TEALBETT 4 A~ A B AEAE 6 E H BE & KR 4
RO B () T e, SRR FH SE e 55 5 SO e s, HL

M-REBRZH (0.5 g - mL™") AE W3 M H AR K (P<
0.05) (& 3), TEALHE 6 4 H I, & Ak BEXS IE £
WA A — R B AR HE A T FE SRR it ok
PR AE | o e B2 Ab BT X I Z1 4 e i A e
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YER TEAR MR FE B AEAE I AE T (I 1. F) o NS
& A e AL BT, 7 O ARAR | oK R 0 IE
IR AR KA — o R EE IR S
WA A8 Ry AR AR D, 150 B AR OE £ A R AR
FE 120 W 128 0 7 S AR B A B AE H

FE AN | 7K 12 B2 WX A A6 B T IE 21 44 40
HARK A2 an 18 2 B, M 2. A AT, A 4
PR KIZH2 0.1.0.3.0.5 g - mL b FELH p9 MR K
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Fig. 2 Effects of Laguncularia racemosa aqueous extract on root length and biomass of

Aegiceras corniculatum and Rhizophora apiculata seedlings
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Fig. 3 Antioxidant enzyme activities of Aegiceras corniculatum and Rhizophora apiculata

seedlings under Laguncularia racemosa aqueous extract
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