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L3.1 fbBAERMAEYEHNE 201144 24 H,
BUH i B R E AR, F 22089 84 JH M 10 min,
FRIBAKIE W 5 WK, SR G 7% L U8 4K 35 247 A 7 8 & i
5. B 60 EEHA 9 ecm MIFFRIL BT HE = EKE
HEHMT . FEARCR I R L -5 2 J2 2 TR 4K
SN 2 ml ZEA8 K 355 95 4% AL A IR v BE K
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ADAKFELVBEE 5 ANKFRIMEZ E RS R ILE 1.
HE 1AL, A RERF AP ZIEE , R ZFHR
BRORFFIREG AR BRI A B 5 Widg bR, A2 5
A3 ShEZ AR SE FES/NT AL b BEJEHME, H A2 5 A3
MR EFARE EHTHS AL AR 27K B
(ERRHKE S, A3 AR ES Al HEHEZESR
AR IK B B 2 KF) s B B RN R 7K 4b 3 37 14
J& > BRI 5 TR AR e, 359 2R B0 HH I v 398 m 2 T U/
H#as, H B5 AbIEZKE , SRR B R B/

(RI,+RI, ++eeeee +RI,)/n, SE>0 F{E#EA/ER ,SE<0

*1 ABZEZEAREKFEEHHSELE
Table 1 Multi-comparison among levels of factor A and B
Wi KRR IR B bR 2 REAFRBE AR AR BE AR 22 JURA A BE + A 2
Items Germination rate+SD/ % Seedling rate+SD/ % Germination index=+SD Radicle length=+ SD/mm Hypocotyls length®SD/mm
Al 84.53+10.57Aa 80. 75412. 87Aa 9.99+1.98Aa 6.72+3.69Aa 3.21+0.93Aa
A2 71. 33+16. 62Bb 55. 90+ 24. 98Bb 7.3943. 00Bb 4.27+3.53Bb 2.4140. 95Bb
A3 67.47+27. 87Bb 60. 90+ 31. 20Bb 7.69+4. 22Bb 4. 36+3. 96Bb 2.55+1. 37ABb
Bl 90. 5044. 27Aa 88.17+3.95Aa 12.314+1. 20Aa 10. 38+0.57Aa 3.41+1.01Aa
B2 85.83749. 93Aab 79.67+12. 18ABa 10. 05+2. 23Bb 7.60+3. 30Bb 3.43+1.10Aa
B3 81.93+38. 71Ab 68. 98+ 23. 34BCb 8.31+1. 80Cc 3.43+2.15Cc 2. 33%+0. 84Bbc
B 65. 00+21. 78Bc 60. 00+22. 35Ch 6.4942. 61Dd 2.73+1. 22Cc 2. 67+0. 89ABb
BS 48. 94+18. 58Cd 32.44+21. 14Dc 4.61+2. 14Ee 1. 46+0. 89Dd 1. 77+0. 99Bc

2.1.2 AXBXREMAEMAMESELK m*E2TH.NE
FRE,B/DSE A3BS AL, HIKE A3B4,A2B5, =
HIRITCH B2 53 A3BS 5HE 14 MAbH4 4 a1
FEREZS NEHRE, R/MIE A3BS b3, 1
W A2BS, —EARFHEREES HEMNSHE B4
AR REER  NEFRRECE &/ MY HEE A3BS
ROAbEE, Lk B A2B5.A3BL, =& Rl T B 225, H

A3BS 5HE 14 NHA BRI B EE 5 MERK E
F /MR ASBS AL 3, HOR 2 A3B4, A2B5, A1B5,
A2B3,5 AU A T T 22 5 MR K B F . &
/MR A3BS AL 3R, YR 2 A2B5,A3B3,A2B3,A3B4,
A2BAAIBS,7 MG EA A TR EES. B2,
A3B5 A2 RS 5 TS AR B /N, U B K 5 76 7
) T VIR BB X A2 AR A TR A ) RE WA B K
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Table 2 Multi-comparison of AXB
AXB RF R IR B R B2 REAER AR JEARAS BE £ A7 2 JERAA BE A 2

Germination rate+SD/ % Seedling rate+SD/ % Germination index+SD Radicle length=+ SD/mm Hypocotyls length®SD/mm

AlBlL 89. 50=+5. 26 Aabc 88.50+2. 38 Aab 11. 81+1. 54 ABab 9.85+0.73 Ab 3.40+1. 30 ABCabc
Al1B2 90. 00+3. 65 Aabc 87.50+5. 66 Aab 11. 44+1. 06 ABab 11.53+0. 81 Aa 3.23740. 98 ABCabed
Al1B3 92.47+1. 88 Aa 89.94+5.00 Aa 10. 46+0. 50 ABChc 6.10+1. 02 BCc 3.1540. 75 ABCabed
AlB4 84.0049. 09 ABabc 80. 00+08. 25 ABabc 9. 23740. 73 BCDcd 4.23+0. 05 Dd 3.7340. 09 ABab
AlB5 66. 60+0. 94 BCde 57. 827410. 39 BCde 7.01+£0. 58 DEFef 1. 9040. 55 EFef 2.53+1. 09 ABCDbcdef
A2B1 90. 00=+3. 27 Aabc 87.0044. 60 Aab 12.37+116 Aab 10. 65+0. 21 Aab 3.40+1. 02 ABCabc
A2B2 77.50=410. 50 ABbed 67.00+18. 86 ABCcd 7.85+1. 35 CDEde 4.49+1. 43 CDd 2.90=40. 91 ABCDabcde
A2B3 76.00=%7. 12 ABed 45.00+11. 82 CDe 6. 64+0. 87 DEFef 1.90+1. 11 EFef 2.00=0. 81 BCDcdef
A2B4 62. 50118. 93 BCde 55. 507+ 3. 83 BCde 5.72+1. 79 EFfg 2.49+0.45 Ee 2. 20%0. 02 BCDcdef
A2B5 50. 6740. 94 CDe 25. 00+23. 74 DEf 4.38+0. 44 FGg 1. 83+1. 10 EFef 1. 6010. 59 CDef
A3BL 92.00+4. 90 Aa 89.00+3.00 Aab 12.75+1.01 Aa 10. 65+0. 21 Aab 3.43+1. 02 ABCabc
A3B2 90. 0049. 93 Aab 84.50+3. 83 Aab 10. 88+2. 32 ABabc 6.78+1.72 Be 4.18+1.20 Aa
A3B3 77.33740. 94 ABcd 72.00422. 77 ABbed 7.84+0. 86 CDEde 2.28+0.51 EFe 1. 88+0. 17 BCDdef
A3B4 48.504-21. 13 CDe 44.50410. 46 CDe 4.52+2.31 FGg 1. 4740. 21 EFef 2.10=40. 79 BCDedef
A3B5 29.50+18. 36 Df 14.50+12. 15 Ef 2.44+1.52 Gh 0.65+0. 34 Ff 1. 1840. 90Df

2.2 ALRSIE B (RD SURRER G RV (SE)

152 3 ATATL,RI{E>0 94 : A1B2 4 B2 {A 5 f H:
REFRFPEARK BE K A1B3 AbFRAZ 1K (4 R 25 A0 B
3R, AIBL 5 A3B2 4b3E A% (A5 B VR B BE , B Bk 26 b
BB Z AR E R SR s R S A B2 A5 2
TEPRAY RI 35 5 7 (B, U6 B X 32 4 & 48 A ke 400 1 4 1
521K 5 WEARAY SE (639 0 SE, U R 4k B 4 4k
HRZAKSG X 5 B8 bR B A BT R i =M R /E . W SE
(B2 XTHE R /N R T 10015 A P38 55 0P O« IR AR 4
BESRZFIREC I RS IR R >R 2R, AR 3
ANIKF# SE B A (708 , 3 B X 32 M 1 B il 4
Mo M SE B4 XHE R /INE » A IRAE F 35 55 IDUT =2«

R3 TRELEBASHZE 5 BHEHRE RI 71 SE

Table 3 RI and SE of the five indexes of

recipients treated with different combinations

RI
MHHE KR TR REMB RKE  REKHEE
Combinations Germination  Seedling ~ Germination Radicle Hypocotyls

rate rate index length length

AlBlL 0. 00 0. 00 0. 00 0. 00 0. 00
Al1B2 0.01 —0.01 —0. 03 0.15 —0. 05
Al1B3 0.03 0. 02 —0. 11 —0. 38 —0.07

AlB4 —0. 06 —0.10 —0.22 —0.57 0.09
AlB5 —0. 26 —0. 35 —0.41 —0. 81 —0. 26

A2Bl 0. 00 0. 00 0. 00 0. 00 0. 00
A2B2 —0. 14 —0.23 —0. 37 —0.58 —0.15
A2B3 —0.16 —0.48 —0. 46 —0. 82 —0.42
A2BA —0. 31 —0. 36 —0. 54 —0.77 —0. 36
A2B5 —0. 44 —0.71 —0. 65 —0. 83 —0.53

A3BL 0. 00 0. 00 0. 00 0. 00 0. 00

A3B2 —0.02 —0.05 —0.15 —0. 36 0.18
A3B3 —0.16 —0.19 —0.38 —0.79 —0.45
A3B4 —0.47 —0. 50 —0. 65 —0. 86 —0. 39
A3B5 —0. 68 —0. 84 —0. 81 —0. 94 —0. 66
SE —0.18 —0. 25 —0.32 —0. 50 —0. 20

A2=A3>A1(k 4). BHZE 5 NAKFH,BlL Rxf g
(0 g/L), KKK SE ¥4 S8, i B Hxt 32 i
FRIBMEIVER . I\ SE (B 4 X K /NE , X Bl 4
FH 3855 I FF 7 . B5>B4™>B3>B2>B1(F% 4),

x4 ABEZEMBEERRKFENNZELY SE

Table 4 SE of levels of factor A and B on recipients

K- Al A2 A3 Bl B2 B3 B4 B

SE —0.14 —0.37 —0.37 0. 00 —0.12 —0.32 —0.40 —0.61

3 ititEHR

R R Sl MR T A2 P T R AR
S B SE Al R A 5 T, T R R B2 A W ) A
KU R BT AR 2 A 1 R A 4 A Y
S R BT 5 AR A R P Y e B A A 0
Z—. XWRKIKE VI F A KR TR N 2R, MR
ZFAR B AR R 2R B RAR R BE AR S BE D U E
R B FT 58 75 0 B e AL B

S5 B AR E KR XY R AL E T, B AR
TEAR BN [A) W& BEA [ X B R b 5 TRRE A 9 00 ol 72
BEWAR . %IR8 R F B IR L3k 2 9 ' IR 4% 3R 46 P
7,06 RBEFIK S R R —BGBR T HARARGT
RN R BT, 25 R BB AT ) S R 56 05 A AL B AR T 3R
5§, [BRTEHRFAT BY RS R RZ IR
Z IR 1 ] 24 40 ok 7K L 39 X A R R G 40
YERSE, ZET 5050 Bt H e AR 2 A AL R
LT BI R TR A 4 AR R TR R TE
R FE AR B0 S E LRI SR Ay Tt — 2
wrsE.
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MBI AR, RARIKBERBRY, KT E A
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AR IV R B “ i =10 > 25 3R 55 0% 5 5
F 5 AN7KIR R BE AL BEAZ AR5 , AL IR i /E FH 22 B M B
YR B F T v T 348 5 5 TR0 45 SR 5 K IR VA B € R TR A —
B, I AR A v BE KON A 5 fl N R B 5T 4 3R
_ﬁ[le—lﬂ R

AR A EE 5, X R A ARAR A 3 €, B IR AR K
IE % A AL B AP, AR B4 AR (K, B4 (K A AR IR
W, JEHARR M g, FRHEHRE. X574
VERRAENS LS R —B, X TRER N N AR B T
TR B AR 5, DR T A0 T 4 ) R K, AR
B B S 32 2], T2 T A AR

LT H E RSB KRB R LB E IR,
ARRPHAREO A BN R OKBWIKE) K —#H KA
AR Z AR K2R R R R R BRR K EY
BB ER I (P<<0.01), H B & X R AWK 5
ERMW(P<<0.0D,A HEXNMHHMKEREEZ MW
(P<20. 05) ; e B AR R At , 58 95 25 L i W26 P 7K 8 Y vt B
B AL I HIVE AR B “ it = 28 > 227 58 55 00T 5
#5 M RIS, SR TR K IR BONT 52 1% A A SRR 4 FH 2R 3
Rt VAR B 114 1 Vo Y 15 5 TG 14 45 AL BT 324K 5 TS B 1)
ARSI VR FH 38 55 00 A R AR A< B > & 2R P8 B0 > mi v
R E> TR,

S 30k
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Allelopathy of Aqueous Extracts from Different Up-ground Organs of
Perilla frutescens on Elsholtzia cypriani

ZHOU Xiu-mei, GUAN Xiao-wan, FENG Xiao-yan, YANG Xin,JIA Na-na
(Department of Horticulture and Landscape Architecture, Henan Institute of Science and Technology , Xinxiang, Henan 453003)

Abstract: In order to discover the allelopathy of aqueous extracts from different up-ground organs of Perilla frutescens on
Elsholtzia cypriani ,taking the dry stems,leaves and inflorescences as donors and the seeds of E. cypriani as recipients,
the experiment was designed as AXB=3X5 factorial and arranged randomly, the five indexes,such as germination rate,
seedling rate, germination index, radicle length and embryonal length, were determined by bioassay methods and the
response index (RI) and synthesis effect (SE) were also calculated. The results showed that the allelopathic inhibition
effects of aqueous extracts from leaves and inflorescences were stronger than it from the stems for the same
concentrations of aqueous extracts,for the same organ,the allelopathic inhibition effects were stronger with rising of the
concentration,and the order from the strongest to the weakest of allelopathic inhibition effects on the five indexes were
radicle length,germination index,seedling rate,embryonal length and germination rate.

Key words: Perilla frutescens ; Elsholtzia cypriani ; aqueous extracts;self-allelopathy
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