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Study on allelopathic activity and antifungal effect of total alkaloids from Cyperus iria stachys
ZHOU Bing, YAN Xiao-hong, JIANG Ping, LU Tai-yong, ZENG Jian-zhong, LIU Guo-wei ( College of
Life Science, Jinggangshan University, Ji’ an 343009, China), J. Plant Resour. & Environ. 2009, 18
(4):1-8

Abstract: Using seed germination rate, seedling root length, seedling height, fresh weight per seedling
and colony diameter as indexes, the allelopathic activity and antifungal effect of total alkaloids from
Cyperus iria L. stachys were primarily studied. The results show that total alkaloid solutions with different
concentrations have different degree influences on seed germination and seedling growth of six tested
plants. Total alkaloid solutions of 500 —4 000 mg - L 'have ne significant inhibition to seed germination
rate, seedling height and fresh weight per seedling of Oryza sativa L. (P > 0.05), but4 000 mg - L™!
total alkaloid solution has a significant inhibition to root length of O. sativa seedling (P <0.05).
With concentration increasing, the inhibition of total alkaloid solutions to seed germination and seedling
growth of Nicotiana tabacum L., Eclipta prosirata (L.) L., Leptochloa chinensis (L.) Nees, Bidens pilosa
I.. and Ludwigia prostrata Roxb. increases gradually, and using 4 000 mg * L' total alkaloid solution for
trealing, seed germination rate, seedling root length, seedling height and fresh weight per seedling are all
the lowest with a significant difference as compared with the control (P <0.05 ). The antifungal effect of
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total alkaloids from C. iria stachys to six tested phytopathogenic fungi has a certain difference,
but displays a gradgally increasing trend with concentration rising (25 -400 mg + L™') generally.
With 400 mg + L™" total alkaloid solution for treating, the antifungal rate to Physalospora piricola Nose
Sclerotinia sclerotiorum (Lib.) de Bary, Magnaporthe grisea ( Hebert) Barr., Fusarium graminearum
Schw. and Alternaria solani Jones et Grout. is the highest with a value of 74.05% , 64.73% , 43.54% ,
35.09% and 32.56% , respectively, with a significant difference as compared with the control (P <
0.05). But total alkaloid solutions of 25 — 400 mg - L' have no significant antifungal effect to
Dothiorella gregaria Sacc. (P >0.05). It can be concluded that total alkaloids from C. iria stachys
possess the developmental potential as a biopesticide for rice field.

Key words: Cyperus iria L.; total alkaloids; allelopathic activity; antifungal effect
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Table 1 Effect of total alkaloid solutions of Cyperus iria L. stachys with different concentrations on seed germination rate of six species (X =

SE)Y
R /mg - L-! ARG R Fi&Z%/% Seed germination rate of different species
Concentration 0S NT EP LC BP p
0(CK) 100.00 £0.00 93.33 £3.85 62.22 £2.22 61.11 £1.11 68.89 £9.69 50.00 £8.82
250 100.00 £0.00 95.56 +2.94 60.00+£1.92 56.67 +1.92 73.33 +3.85 42.22 +7.78
500 100.00 +0.00 90.00 £5.09 58.89 +6.18 54.44 +5.56 66.67 £3.85 40,00 £5.09
1 000 100.00 +0.00 84.44 1. 11 57.78 £4.01 46.67 £5.77 = 62.22 £4.45 38.80 +7.28
2 000 96.67 £3.33 78.89 £4.01 = 51.11 £5.88 37.78 £2.22 % 57.78 £9.68 31.11 £4.84 =
4 000 93.33 £5.09 66.67 +3.85%  43.33+1.93 % 30.00 £1.92 * 44,44 £8.01 = 23.33+5.00 =

V' 0S. JKHg Oryza sativa L.; NT: $E Nicotiana tabacum L.; EP: #8Ji7 Eclipta prostrata (L.) L; LC: T4 T Leptochloa chinensis (L.) Nees; BP:

=p} W4 Bidens pilosa L.y LP; T &3 Ludwigia prostrata Roxb. * :

and control (P <0.05).

EyRAZ S B3E(P <0.05) Significant difference between treatment
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Table 2 Inhibition rate of total alkaloid solutions of Cyperus iria L. stachys with different concentrations to seed germination of six species!’

BB/ mg - L7

SRR R I R 0 %

Inhibition rate to seed germination of different species

Concentration 0s NT EP e BP IP
0(CK) 0 0 0 0 0 0

250 0 -2.38 3.57 7.27 -6.45 15.56

500 0 3.57 5.36 10.91 3.23 20.01

1000 0 9.52 7.15 23.63 9.68 22.23

2 000 3.33 15.48 17.86 38.18 16.13 37.78

4 000 6.67 28.57 30.36 50.91 35.49 53.34

D 0S. JKF Oryza sativa L.; NT: 2 Nicotiana tabacum L.; EP: #J Eclipia prostrata (1.} L.; LC: T-4F Leptochloa chinensis (L.) Nees; BP:

=t 425 Bidens pilosa L.; LP; T & Ludwigia prosirata Roxb.
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e Table 3 Effect of total alkaloid solutions of Cyperus iria L. stachys with different concentrations on seedling root length of six species (X =

L SE)!

SRR /mg - L7

AFEHEYSE BRI /cm  Seedling toot length of different species

Concentration 0s NT EP LC BP P
0(CK) 5.79 0.25 1.01 £0.03 2.70 £0. 11 1.72£0.08 2.18 £0.11 1.02£0.10
250 5.70 £0.19 1.05 £0.04 2.81 £0.12 1.820.13 2.29£0.10 0.94 £0.07
500 5.50 £0.14 0.94 £0.05 2.40£0.15%  1.6420.09 2.02£0.17 0.75 £0.05 *
1000 5.47 £0.23 0.86£0.03 %  2.06+0.09%  1.4920.09 1.95 0. 14 0.53£0.05 #
2 000 5.33£0.26 0.80+0.04%  1.59+0.06%  1.2020.11%  1.6420.07*  0.340.03+
4000 4.8250.19%  0.68+0.03%  1.17+0.13%  1.03+0.07+  1.08+0.08%  0.290.02 %

D 0S. K#G Oryza sativa L.; NT: JHE Nicotiana tabacum L.; EP. #885 Eclipta prostrate (L.) L.; LC: T4 T Leptochloa chinensis (L.) Nees; BP;
P p - -
=0t W §1 B Bidens pilosa L.; LP: T3 Ludwigia prostrata Roxb. * . 5% HRA]ZF E3EH (P <0.05) Significant difference between treatment

and control (P <0.05).
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Table 4 Effect of total alkaloid solutions of Cyperus iria L. stachys with different concentrations on seedling height of six species (X =

SE}V

JREWSE /mg - L'

R4 & #kE/cm  Seedling height of different species

} Concentration 0S NT EP LC BP LP
"
’ 0(CK) 3.52£0.11 0.32+£0.02 0.93 £0.04 0.19+0.02 2.09 +0.07 0.52 +0.03
250 3.62 £0.17 0.35+£0.03 1.07 £0.05 =* 0.18 +0.01 2.15+0.11 0.66 +0.03 *
500 3.61 £0.13 0.33£0.01 0.91 £0.04 0.16 +0.01 = 2.29 +0.11 0.57 £0.04
1 000 3.58 +0.17 0.28 +0.02 0.88 £0.03 0.14 £0.01 = 1.80 £0.08 = 0.53£0.02
2 000 3.52 £0.15 0.24 £0.01 = 0.67+0.03 = 0.12 £0.01 = 1.55+£0.07 = 0.45 +0.05
4 000 3.46 £0.16 0.18 £0.01 = 0.46 £0.02 = 0.09 +0.01 = 1.06 £0.05 = 0.32+£0.02 =

D 0S; 7k#§ Oryza sativa L.; NT; $HEE Nicotiana tabacum L.; EP; #8f% Eclipta prostrata (L.) L.; LC: T-4& T Leptochloa chinensis (L.) Nees; BP:
=M B4+ BE Bidens pilosa L.; 1P, T&EHE Ludwigia prosirata Roxb. = ;. 53{M[H 27 B3 (P <0.05) Significant difference between treatment

and control (P <0.05).
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Table 5 Effect of total alkaloid solutions of Cyperus iria L. stachys with different concentrations on fresh weight per seedling of six species

(X =SE)V
Rk /mg - L ANEEY N AR EE R B/ mg  Fresh weight per seedling of different species
Concentration 0s NT EP c BP LP
f:gl' 0(CK) 87.54 £1.23 0.93 +£0.11 5.01 £0.27 0.75+£0.09 10.48 +0.98 0.67 +£0.04
250 90.30 £2.44 1.17 £0.09 = 6.58 +0.07 % 0.69 £0.12 11.38 £0.23 0.79 £0.12
500 86.32 +£3.08 0.97 +0.04 5.51 +£0.25 0.66 +£0.07 10.35+1.03 0.58 +0.07
1 000 85.41 +3.59 0.84 +£0.06 4.03 £0.33 % 0.59 £0.06 9.82 +£0.93 0.57 £0.09
2 000 85.31 £1.47 0.78 £0.05 3.62+0.29 = 0.53 £0.07 = 8.69 +0.43 * 0.49 £0.05 *
4 000 80.79 £3.09 0.64 £0.06 * 3.19+£0.25 % 0.45 £0.02 = 6.72 £0.71 * 0.25 +0.08 *

D (lS; 7KK Oryza sativa L.; NT; JE Nicotiana tabacum 1..; EP; #8i% Eclipia prostrata (L.) L.; LC: F4F Leptochloa chinensis (L.) Nees; BP:
=M B4 HL Bidens pilosa L.; LP; TEE Ludwigia prostrata Roxb. * : SXIHRHEZ R HE (P <0.05) Significant difference belween treatment

and control (P <0.05).
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ot 7K A 40 WO AR R R R Pk B A A 0 AR R A
B/bo '
2.3 BATEEDIEDYR 6 HMEANKERER
R EEE

B TP B RETR A IRV IR 6 R IR R A
HROMBESCR L 6 K7, RER,REREALS
T B WK T B AR S A YRS KT 6 bR SR
BMERRE —EmER, BAKk L& 4D
B R IR B 3R B B SR B T

UHK P ERET S A BIBRTRRE N
25 mg « L', KRR B /N2 7R 26 00 v T T
B SRR E N EEER KT R, R
S T T L RS SR AR BUR R T R
HR/PNFE A5 BETREEER(P>0.05),
2 24 Ak YRR R R B e S K B 50 mg - LTS, K
FERGELPRG B SR B RO o P e A P T A
WRBLFHRENHBEERY/NTXE BRAEMH

KB RRE SRRSO AR Z B B ER
PHEIFERI(P <0.05) o 2484 Uymans W i o B vk 2
k3] 100 mg - LAt ,6 FEYIW R E & W R % B
BN R, e KRS R RO TR L TH SR XA
B NEFERREMERRERREINAKZ R
BERIMHEERI(P <0.05) . 2 E A YI0A W) B
BVRHEF XD 200 mg - L' 2L LB, 6 FEYI IR EH
(R 75 B2 /N T Xt BE, o, K RS SRR B L T
SRR B RROR R NE R B RR B
FRBLORRE N A K Z R EENMRERP <
0.05), B4k, 725 ~400 mg - L™ JREREHLE A,
RO P B R A R VA VUK A A B 3 v i T ) A
K EFMMHIER (P >0.05),
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%6 FERRREORKSEBBE SRR 6 HENRRAREEZNOMM(X £E)"
Table 6 Effect of total alkaloid solutions of Cyperus iria L. stachys with different concentrations on colony diameter of six phytopathogenic

fungi (X £ SE}
BB /mg - L AR EEE W R TE %/ cm  Colony diameter of different phytopathogenic fungi
Concentration MG sS AS FG e PP

0(CK) 3.95+£0.08 3.71+0.21 3.10 £0.08 3.74 £0.12 4.37 £0.12 3.58 £0.14

25 4.13+£0.07 3.51+£0.11 2.82+0.13 3.89 +0.13 4.75+0.04 3.36 +0.09
50 3.58+0.21 3.26 £0.14 = 2.74 0. 15 3.75 £0.17 4.50+0.08 2.67 £0.10 =
100 3.25+0.24 % 3.07 £0.06 * 2.66 +£0.22 3.25+0.07 4.34+£0.24 1.93 +0.11 =
200 2.79 +0.16 * 2.93+£0.10 = 2.54£0.14 * 3.18 +0.03 * 4.23£0.16 1,43 £0.09 =
400 2.23+0.14 % 1.31 +£0.04 * 2.09 +0.10 * 2.43 £0.08 % 4.02+£0.20 0.93 +£0.06 *

l)MC KIERIBIRHSE Magnaporthe grisea (Hebert) Barr.; SS: MIEEBRRE Sclerotinia sclerotiorum (Lib.) de Bary; AS: iR RWNE
Alternaria solani Jones et Grout.; FG: /NERBRHFHE F wsarium graminearum Schw.; DG ; BB RRE Dothiorella gregaria Sace.; PP F4
HSxiEmEREE(P<0.05) Slgmﬁcant difference between treatment and control (P <0 05)

L WNE Physalospora pmcola Nose. * :

£7  NEREKENBATSEEBL EWER B 6 MENKEAROINER
Table 7 Antifungal rate of total alkaloid solutions of Cyperus iria L. stachys with different concentrations to six phytopathogenic fungi!

Rk /mg - L SRR R EE MM S/% Antifungal rate to different phytopathogenic fungi
Concentration MG ) AS FG DG PP
0(CK) 0 0 0 0 0 0
25 -4.60 5.31 8.77 -4.10 -8.74 6.09
50 9.25 12.01 11.41 -0.36 -3.13 25.53
100 17.69 17.23 14.26 12.97 0.57 46.05
200 29.35 21.01 18.08 14.85 3.05 60.19
400 43.54 64.73 32.56 35.09 8.02 74.05

DMG: /KISEEBIISRS B Magnaporthe grisea (Hebert) Barr.; SS: MZEBMIMA Sclerotinia sclerotiorum (Lib.) de Bary; AS; %nnﬁ?}ﬁﬁ %
Alternaria solani Jones et Grout.; FG: /NERERIHRE Fusarium graminearum Schw.; DG #W B R & Dothiorella gregaria Sacc.; PP:
HEIRHRE Physalospora plrwola Nose.
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