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Fungicide and insecticide activity of Justicia procumbens extracts

GUO Ming-Cheng®, LI Bao-Tong", TANG Li-Mei?, PING Xin-Liang? LI Xiao-Hua®, LIANG Tong-Jun®

(College of Agronomy, Jiangxi Agricultural University, Nanchang 330045, China; 2. Institute of Citrus Research, Zhejiang Academy
of Agricultural Sciences, Taizhou 318020, China; 3. Jiangxi Lushan Arboretum, Lushan 332900, China)

Abstract Justicia procumbens is traditional Chinese medicine herb. To confirm fungicidal and insecticidal activity of J.
procumbens extracts, methanol, chloroform, acetone, ethyl acetate and hexane extracts were obtained from J. procumbens by the
combined method of cold-soaking and ultrasonic extraction. Extract inhibitory effects were studied using the inhibition zone method
involving five species of plant pathogenic fungus—Colletotrichum gloeosprioides, Phomopsis asparagi, Pyricularia grisea,
Fusarium graminearum and Botrytis cinerea. Methanol extract toxicity against four species of plant pathogenic fungus and
bacteria (C. gloeosprioides, P. asparagi, B. cinerea and Xanthomonas campestris) and three species of insects (Aedes albopictus,
Musca domestica and Pieris rapae) were also assayed. Results showed that 8 mg-mL ! extracts of J. procumbens with different polar
solvents had some inhibitory effects on five species of plant pathogenic fungus. The inhibition rates of methanol extract against C.
gloeosprioides, P. asparagi and B. cinerea were over 50%. Methanol extract from J. procumbens had better fungicidal and
insecticidal activity. ECsy of methanol extract against mycelium growth of C. gloeosprioides, P. asparagi and B. cinerea were 5.94
mg-mL~%, 4.61 mg-mL~* and 5.27 mg-mL %, respectively. The corresponding ECq Were 63.69 mg-mL 2, 58.01 mg-mL~! and 54.57
mg-mL ™, respectively. Methanol extract at 0.25~1.00 mg-mL ™ showed strong inhibitory activity against X. campestris. The resultant
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extract at 0.125 mg-mL " showed moderate inhibitory activity. Methanol extract MIC was 0.062 5 mg-mL ™. Methanol extract LCs,
against A. albopictus, M. domestica and P. rapae were 0.195 8 mg-mL 2, 0.351 4 mg-mL~ and 0.287 7 mg-mL ™, respectively. The
corresponding ECys were 0.988 4 mg-mL ™, 3.053 2 mg-mL ™~ and 2.584 4 mg-mL ™, respectively. This suggested that J. procumbens
extracts had better application prospects as a biological pesticide in agricultural production.

Key words Justicia procumbens var. procumbens L., Extract, Cold-soaking extraction, Fungicidal activity, Insecticidal
activity, Biology pesticide
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Table1l Inhibition rates of extracts of different solvents from J. procumbens on 5 kinds of plant pathogenic fungus

Pathogenic fungus

Inhibition rate (%)

Methanol extract  Acetoneextract ~ Chloroform extract  Ethyl acetate extract ~ Hexane extract
C. gloeosprioides 51.67a 15.45¢ 39.34b 42.43b 17.17c
P. asparagi 60.67a 41.44b 43.45b 57.31a 30.76¢
P. grisea 33.01a 38.26a 49.09a 41.42a 37.23a
F. graminearum 19.67a 26.99a 23.46a 27.52a 19.09a
B. cinerea 57.97a 14.74c 10.38c 47.26b 16.05c
0.05 Different small letters in the same line mean significant difference at 0.05 level.
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Table2 Inhibitory effects of methanol extract from J. procumbens on 3 kinds of plant pathogenic fungus

C. gloeosprioides P. asparagi B. cinerea
Concentration of
plant ex”j“ Inhibition zone Inhibition rate Inhibition zone Inhibition rate Inhibition zone Inhibition rate
(mg-mL™) diameter (mm) (%) diameter (mm) (%) diameter (mm) (%)
16 8.53 79.29a 8.22 81.07a 9.18 80.10a
19.73 52.10b 17.05 60.73b 19.40 57.96b
4 2553 38.03c 2353 45.80c 26.55 42.47c
2 3143 23.71d 30.70 29.29d 34.45 25.35d
1 36.43 11.57e 36.12 16.81e 40.48 12.28e
CK 41.20 — 43.42 — 46.15 —
0.05 Different small letters in the same column mean significant difference at 0.05 level.
*3 BARERIYNIMEVFERERNSH
Table3 Toxicity of methanol extract from J. procumbens on 3 kinds of plant pathogenic fungus
® 90%
Pathogenic fungus Regression equation  Correlation coefficient ECso((QQE);@J L mg-r?wL’l) EC%(?:;& FL mg-ri]L’l)
C. gloeosprioides y=3.771 4+1.592 8x 0.9905 5.91(4.40~7.93) 63.69(47.21~84.08)
P. asparagi y=4.007 8+1.495 4x 0.996 6 4.61(3.48~6.09) 58.01(42.18~76.54)
B. cinerea y=3.830 9+1.620 1x 0.997 3 5.27(4.05~6.84) 54.57(39.65~73.10)
%4 BFRBERIIN G5 E R
Table4 Inhibition effects of methanol extract of J. procumbens on X. campestris pv. Citri
Concentration of plant extract (mg-mL™?) 1 0.5 0.25 0.125 0.062 5 0.031 25 0
Inhibition zone diameter (mm) 35.6 28.4 21.6 17.2 11.6 8.0 8.0
5 BRFEBRMAN 3 HMERMREEY
Table5 Pesticidal activity of methanol extract from J. procumbens on 3 species of insects
® 95%
Insect Regression equation Correlation coefficient ECSO(?;;& AL mg-r)nL’l) EC%(?;;& AL mg-r)nL’l)
A. albopictus y=—6.656 8+2.339 5x 0.9875 0.195 8(0.171 6~0.223 4) 0.988 4(0.932 9~1.036 3)
M. domestica y=5.795 6+1.751 8x 0.996 2 0.351 4(0.296 2~0.416 9) 3.0532(2.662 6~3.422 2)
P. rapae y=5.933 4+1.725 1x 0.996 5 0.287 7(0.244 4~0.338 5) 2.584 4(2.137 8~2.648 0)
. , 4%
) , 13 [5-6]
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