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Abstract ; Using seed germination bioassay and taking germination rate, germination energy, germination
index and vigor index as indexes, the allelopathic effect of seeds and its germination stage of tomato
( Lycopersicon esculentum Mill.) on seed germination of Chinese cabbage [ Brassica campestris ssp.
pekinensis (Lour.) G. Olsson ), radish ( Raphanus sativus Linn.) , cucumber ( Cucumis sativus Linn.) and
tomato was determined, and the allelopathic effect was evaluated by allelopathic response index ( RI) and
allelopathic synthesis effect (SE). The results show that all seed germination indexes of Chinese
cabbage , radish and cucumber cultured by 30 mg + mL™" tomato seed extract solution are lower than those
of the control; germination of tomato seed can cause decreasing of all seed germination indexes of
interplanted Chinese cabbage, radish and cucumber; and exudates from tomato seedling also inhibites to
seed germination of Chinese cabbage, radish and cucumber. And among four seed germination indexes,
the inhibition effect on vigor index of seed is the largest. Compared with the control, 0.5 and 1.0 g
simulated decomposing products of tomato seedling have a promotion to seed germination rate of Chinese
cabbage , radish and cucumber, but can cause decreasing of germination index and vigor index of their
seeds, while 1.5 g simulated decomposing products has the largest inhibition effect on all seed
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germination indexes of three vegetables. And seed germination indexes of tomato also gradually decrease
with mass increasing of simulated decomposing products. 8, 16 and 24 mg - mL™' aqueous extract
solution of tomato seedling have an obvious inhibition to seed germination of Chinese cabbage, radish,
cucumber and tomato, and with rising of extract solution concentration, all seed germination indexes of
vegetables tested are gradually decreasing. Generally, during tomato seed germination process, most of
RI values of seed germination of vegetables tested are negative, and SE values all are negative. It is
confirmed that tomato seeds contain allelochemicals, which are secreted and released during tomato seed
germination process and have an inhibition to radicle growth; and also have an autotoxicity besides having
inhibition effect on seed germination of other plants.
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Table 1 Effect of different concentrations ( C) of extract solution from seed of Lycopersicon esculentum Mill. on seed germination of three

vegetables and comparison of allelopathic effect (X+SD)!)

B3 KRR %

KA %

KRR IR

|
Vegetahlez) ¢/mg - mL Germination rate Germination energy Germination index Vigor index SE
Vi 30 90.00+1.73(-0.042 5b) 89.02+0.93(-0.053 Ob) 33.84+1.02(-0.097 6b) 43.80+1.04(-0.129 6¢) -0.080 7b
0(CK) 94.00+£1.73 94.00+1.00 37.50+0.51 50.32+1.21 -
V2 30 83.12+1.68(-0.151 8a) 83.12+1.80(-0.151 8a) 28.06+0.83(-0.175 4a) 92.53+1.39(-0.198 3a) -0.169 3a
0(CK) 98.00+1.00 98.00+1.73 34.03+0.53 115.43+4.21 -
V3 30 93.08+1.08(-0.050 2b) 93.08+1.66(-0.050 2b) 44.33+0.91(-0.095 7b) 97.88+0.74(-0.179 4b) -0.093 9b
0(CK) 98.00+1.00 98.00+1.00 49.02+0.94 119.28+1.87 -

D &5 d R B B /N PR R A [R5 32 0] 22 57 5L 3 (P<0. 05 ) Different small letters in same column indicate the significant difference among different
vegetables (P<0.05) ; He E’Jﬁﬁﬁ%{k@&ﬁm%ﬁﬁ( RI) The datum in brackets represent the allelopathic response index (RI) ; SE . LR A
WV, SRR RIERIEARF-H{E Allelopathic synthetic effect, which is the arithmetic average of RI value of all indexes.

DV1: KHZE Brassica campestris ssp. pekinensis (Lour.) G. Olsson; V2 % N Raphanus sativus Linn.; V3 ; #JK Cucumis sativus Linn.

2.2 B FIHERINEMRIEMF LRI

AT B KRS 3 R ERN G (RHE B
AR Fp 7B AR I 2, &2 Al . KA
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I 2 i) Ol K3 (4 IS B TORp 5 F ] —
KEFARFR RIAE DT R AR, A] WL 3 Fof 25 7o s S 0] 2
iRV B S A B 28 5, LA k2
FEFR T2 (0 AL A i B2 AN [, el AR SR 5 2800
(SE){EH AT UL 3 bl e i Xk 26 ot ol i3 A2 1) P Jge
A P 0 SR AT A 22 57, e rp At 1 1 A X o
R~ 4 B AR RRER 5 800 e K, W K S i &

M BRER 5 BN B/ )
2.3 BMHESBYIHREFHFHELNZME
FBIE WYX 3 FhEE S (K3 8 S Al
JO) FPFR R B LR 3, 3 Al I e F AT
W &t FE v 5% B TR AR AT S ikt 3 Rz Ak
iR R A E RS 22 5 Horh A+
F R 25 2 e TR IR T R 2F 94 R AR BIORTE )
FEEI BT R T REAIG s S RIS 1Y) 45 T i
RAGPRMRF XTI, #4805 RIEAY HLAemT 0L . R
B NFP T & 2538 10 RI AL ,3 PRz ARG Fh 1 4 A8
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BAONE , X 37 8 B0 A B R RGO R K, R B T
LI 53 IS 52 AR ST I AR A K A i L 1k
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Gl PN I DN B ISR -4 R R (&
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Table 2 Effect of seed germination of Lycopersicon esculentum Mill. on seed germination of three interplanted vegetables and comparison of

allelopathic effect( X+SD) !

Qb REFZ/ % R % R HIREL CPAE =R SE
Treatment?’ Germination rate Germination energy Germination index Vigor index

1 92.0720.97(-0.012 5b)  92.07+0.87(-0.012 5b)  11.38+0.79(-0.390 5a)  6.36+0.48(-0.409 5b) -0.206 3b
2 93.24+1.39 93.24+1.22 18.67+0.75 10.77+0. 31 -
3 90.44+0.63(-0.002 5b)  88.23+0.58(-0.026 9b)  13.90+0.59(-0.287 5b)  9.36+0.26(-0.586 6a) -0.225 9ab
4 90.67+0. 15 90.67+0.23 19.51+0.58 22.64+0.33 -
5 85.44+1.38(-0.083 3a) 85.44+1.24(-0.083 3a) 11.78+1.16(-0.373 4a) 24.28+0.56(-0.447 1b) -0.246 8a
6 93.21+0.85 93.21+0.79 18.80+0.57 43.92+1.09 -

D &3 H R B B /NG R AR R85 0] 22 57 538 (P<0. 05 ) Different small letters in same column indicate the significant difference among different
vegetables (P<0.05) ; 155 Fh AU EUE TR A N T8 55 ( RI) The datum in brackets represent the allelopathic response index (RI) ; SE . IR s
WV, REFEAR RIE B ARF-{E Allelopathic synthetic effect, which is the arithmetic average of RI value of all indexes.

D1, B S KARERE Interplanting of Lycopersicon esculentum Mill. and Brassica campestris ssp. pekinensis ( Lour.) G. Olsson; 2: PNEEJkS
Single-planting of B. campestris ssp. pekinensis; 3 : IS5 % M E#HE Interplanting of L. esculentum and Raphanus sativus Linn.; 4 . BN PR Single-
planting of R. sativus; 5: iS58 )NER Interplanting of L. esculentum and Cucumis sativus Linn.; 6 8 JREA4E Single-planting of C. sativus.

R3 BMGHES WY 3 FEEM TR R RS (X£SD) Y

Table 3 Effect of seedling exudates of Lycopersicon esculentum Mill. on seed germination of three vegetables and comparison of allelopathic effect

(X+SD)"
B A B/ BB BRI i A B
Vegetable2> Treatments>’ Germination rate Germination energy Germination index Vigor index
V1 Ex 92.23+1.47(-0.011 8¢) 90.06+0.49(-0.002 2b)  12.92+0.73(-0.208 8a) 8.25+0.58(-0.220 2a) -0.110 8a
CK 93.34+0.62 90.26+0.26 16.33+0.58 10.58+0. 56 -
V2 Ex 94.08+1.42(-0.031 3b) 90.05+1.39(-0.033 0a) 13.57+0.56(-0.072 5b) 33.20+1.05(-0.132 5b) -0.067 3b
CK 97.12+1.38 93.12+1.19 14.63+0.95 38.27+1.08 -
V3 Ex 96.02+0.31(0.031 2a) 86.02+0.58(-0.011 3b)  17.39+0.59(-0.209 6a) 79.00+0.23(-0.270 0a) -0.114 9a
CK 93.03+1.25 87.00+1.00 22.00+0. 86 109.45+1.65 -

D G50 d R B 1Y /NG PR A [R]85 38 6] 22 5 5L 3 (P<0. 05 ) Different small letters in same column indicate the significant difference among different
vegetables (P<0.05) ; 55 T U 2 s A Bk vy E%U(RI) The datum in brackets represent the allelopathic response index (RI) ; SE. b EE &
BN, A FERR RI A E AR HE Allelopathic synthetic effect, which is the arithmetic average of RI value of all indexes.

DV1. KH3E Brassica campestris ssp. pekinensis (Lour.) G. Olsson; V2 % N Raphanus sativus Linn.; V3 ; #JK Cucumis sativus Linn.

D Ex. B/ Seedling exudates of L. esculentum; CK. X} B The control.

2.4 Fhh4hE R Y X R ST & RS

TS IS f it 4 g S (RS 8 b |
AN BB A A LR 4, 4 AT
Xt HEAH L, 23 (0.5 F1 1.0 g) B3 A 4 e ASE 400685 fie
YIRS R SE B N RIE IR 1~ 19 4 25 5 — 2 i Al i
YERT, M 1.5 g T i 4l e SR il e AT Ak B, 2552
PRI SR 19 45 00 R AR bn ¥ e MG Bk 1R B
A L) ) Sk B S, 2% 52 AR S 1 1 &
ZFHERONTE 146 B Z A% N RIAEL A EE 2 mT DL
1.5 o ZEAhA AL e ) R AT AE B, X 4% 52 1A
ST BT 45 K00 A A 5 e

M4 WTTE W 1.5 g 4l i 4

HEFTAb PR, 45 32 R 8% 2 1 AR R 25 B 30N ( SE ) 1 4
XHEYE Ry fe R, A 4 Bh Sz ARE Sl B f 22 5 Horp
XN Fh K A SRR & 1Y SE (H45: 3 h
-0.261 3 .-0.213 9 ,-0.172 2 F-0. 117 4, /R4 %
AR SR 2 0T 3 85 41 S UL i Ak S T Y
BRI ] 25 5

BEAN SR AN ) o o 1) 25 A 4 1 A 4008 i kA 7
AR B, T A 1 A TR R AR AR AR T X IR R
HAl e BLALLE i T A i kA A SRR

ZE LTI B gl LG i %t 4 Bh Az AR g SR
FhF- o & SR A AR VR | 2 B it 2 T ik
YRR RS 2 —
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Table 4

comparison of allelopathic effect( X+SD)!)

Effect of simulated decomposing products of Lycopersicon esculentum Mill. seedling on seed germination of four

vegetables and

R/ %

REFFEEL

Ik

VEgetahlez) m/g3> Germination rate Germination index Vigor index SE

V1 0.0(CK) 93.32+1.35a(0.000 Ob) 24.88=0.50a(0.000 0a) 23.09+1.04a(0.000 Oa 0.000 Oa
0.5 93.63+0.84a(0.003 4b) 24.60+0.66a(-0.011 2a) 21.22+0.62a(-0.081 0a) -0.029 6a
1.0 97.54+1.07a(0.043 3a) 24.31+0.48a(-0.022 9a) 18.12+0.25ab(-0.215 2b) -0.049 9a
1.5 91.32+0.69a(-0.021 4c¢) 21.50+0.40a(-0. 135 8h) 14.79+0.45b(-0.359 5¢) -0.172 2b

V2 0.0(CK) 93.70+0.56ab(0.000 0a) 24.67+0.48a(0.000 0a) 73.47+1.04a(0.000 Oa) 0.000 Oa
0.5 93.76+0. 74ab(0.000 6a) 24.27+0.71a(-0.016 2a) 62.93+0. 64ab(-0. 143 5b) -0.053 0a
1.0 94.07+0.24a(0.003 9a) 24.27+0.55a(-0.016 2a) 60.39+0.83b(-0.178 Ob) -0.063 4a
1.5 86.13+0.96b(-0.080 8b) 22.40+0.46a(-0.092 Ob) 28.5720.64c(-0.611 lc) -0.261 3b

V3 0.0(CK) 94.15+1.04a(0.000 Oa) 11.57+0.52a(0.000 0a) 5.0320. 14a(0.000 0a) 0.000 Oa
0.5 85.80+0.86b(-0.088 6ab) 10.58+0.77ab(-0.085 5ab) 4.12+0.47ab(-0.180 9b) -0.118 3ab
1.0 85.12+0.76b(-0.095 9b) 9.76+0.65ab( 0. 156 4b) 3.71£0.61b(-0.262 4bc) -0.171 6b
1.5 83.34+0.82h(-0.114 8b) 8.93+0.39h(-0.228 8b) 3.53+0.38b(-0.298 2¢) -0.213 9b

V4 0.0(CK) 93.32+0.57a(0.000 Oab) 27.63+0.44a(0.000 0a) 179.02+1.57a(0.000 Oa) 0.000 Oa
0.5 94.03+0.66a(0.007 5a) 25.27+0.38a( —-0.085 4ab) 158.91£1.47b(-0.112 3b) -0.063 4a
1.0 97.24+0.48a(0.040 3a) 23.72+0.45a( 0. 141 5b) 153.11£1.66b( -0. 144 7b) -0.082 0ab
1.5 92.22+0.58a(-0.011 8b) 23.58+0.34a(-0. 146 6b) 144.34+1.43b(-0.193 7b) -0.117 4b

D &30 H R B 1Y /NG R 3R R R — 55 2 A [A) A0 #1 ) 2% 57 & 3% (P <0. 05) Different small letters in same column indicate the significant difference
among different treatments of the same vegetable (P<0.05) ; e Eﬁé&{ﬁ%%{h@&im?ﬁﬁ( RI) The datum in brackets represent the allelopathic

response index (RI) ; SE . fLIEREEA RN, AETEFR RIEMEAREH4ME Allelopathic synthetic effect, which is the arithmetic average of RI value of

all indexes.

V1. K3 Brassica campestris ssp. pekinensis (Lour.) G. Olsson; V2: 8 N Raphanus sativus Linn.; V3 i Lycopersicon esculentum Mill.; V4. ¥

JK Cucumis sativus Linn.
3) e, BEALLIE % 8 (1 ST Mass of simulated decomposing products.
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JEARIVEF ; FJEJE 20 IR IE 45 R e W . 4
SAZ R R R FL AN [R] vk B £ OB 6T Il 2% ( Brassica
chinensis var. oleifera Makino et Nomoto ) Fh A% i & Fl
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FEFE SRR & 4 B v X g SR b 1 i
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S A B e 1) IR BE BRI - AR A I 9 5 SR A
o, 3K BRAE R A ) H A 9 = 250 B B 5 ( Elymus
nutans Griseb.) 54034 ( Ajania tenuifolia (Jacq. ex
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Table 5 Effect of different concentrations ( C) of extract solution from Lycopersicon esculentum Mill. seedling on seed germination of four

vegetables and comparison of allelopathic effect( X+SD)!)

B3 K2R/ %

R R

Vegetahlez) C/mg - ml.”! Germination rate Germination index Vigor index SE

Vi 0(CK) 91.13%1.66a(0.000 0b) 22.78+0.46a(0.000 Oa) 11.09+0.68a(0.000 0a) 0.000 Oa
8 89.13£1.03ab(-0.022 0a)  21.93+0.54ab(-0.037 3a)  10.70+0.38ab(-0.035 2a) -0.031 5ab

16 84.29+0.57ab(-0.076 8ab) 18.73+0.21ab(-0.177 7b) 9.78+0.67ab(-0.118 1b)  -0.124 2b

24 80.23+0.42h(-0.119 6b) 17.56+0.38b(-0.229 1b) 8.98+0.44b(-0.190 3b) —-0.180 0Ob

V2 0(CK) 90.00x1.73a (0.000 Oa) 21.71+0.61a(0.000 Oa) 45.34+0.63a(0.000 Oa) 0.000 Oa

8 78.44+0.78b(-0.128 4h) 18.68+0.45a(-0.139 6b) 42.55+0.70a(-0.061 5ab) -0.109 8b

16 76.1520.89bc(-0.153 8b)  18.2920.38ab(-0.157 5b)  39.46+0.48ah( -0.129 7bc) -0.147 Ob

24 67.26+0.48c(-0.252 7¢) 15.69+0.49b( -0.277 3¢) 36.18+0.55b(-0.202 Oc) -0.244 Oc

V3 0(CK) 90.00=1.00a(0.000 Oa) 8.15+0.18a(0.000 Oa) 10.68+0. 56a(0.000 Oa) 0.000 Oa

8 89.33+0.77a(-0.007 4ab) 8.09+0.32a(-0.007 4a) 9.98+0.33a(-0.065 5a) -0.026 8a

16 81.11+0.83ab(-0.098 8b) 7.41+0.56a(-0.090 8b) 9.87+0.43ab(-0.075 8a) —-0.088 5a

24 74.14+0.56b(-0.176 2¢) 6.17+0.34h(-0.242 9c¢) 8.14+0.50b( -0.237 8b) -0.219 0b

V4 0(CK) 96.67x0.64a(0.000 Oab) 32.11+0.77a(0.000 Oa) 146.02+1.68a(0.000 Oa) 0.000 Oa
8 91.31+0.71ab(-0.055 5a)  28.93+0.65ab(-0.099 0a) 122.44+1.22ab(-0.161 5b)  -0.105 3ab

16 87.78+0.52b(-0.092 0a) 24.99+0.66b(-0.221 7b)  110.26+1.46b(-0.244 9b) -0.186 2b

24 76.6720.44c(-0.206 9b) 15.42+0.38c(-0.519 8¢) 78.09+1.06c(-0.465 2¢) -0.397 2¢

D a5 R [ BN S 2 7 TR

— BN TRI AL PR R 22 5 i % ( P<0. 05) Different small letters in same column indicate the significant difference

among different treatments of the same vegetable (P<0.05) ; F55 v (Y B0 F R AL B N F5 fﬂ((R]) The datum in brackets represent the allelopathic
response index (RI); SE . fLIKEEGRUN , AT HE RI {ﬁﬂ’]%ﬁqui’]{ﬁ Allelopathic synthetic effect, which is the arithmetic average of RI value of

all indexes.

V1. K3 Brassica campestris ssp. pekinensis (Lour.) G. Olsson; V2: 8 N Raphanus sativus Linn.; V3 i Lycopersicon esculentum Mill.; V4. ¥

JK Cucumis sativus Linn.
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