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Table 1. The concentration of each test material used.
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Name of material Low concentration High concentration
Lime sulfur mixture 500x 250x%
Neutralized phosphorous acid 500x 250x
Bordeaux mixture 250x% 125x
Potassium bicarbonate 500x 250x%
Black Shura 1,000x 500x
Anthracnose Escape 1,000x 500x
Mold Stop 500x 250%
Plant oils mixture 200x 100x
Emulsified sunflower oil 200x 100x
Neem oil 200x 100x
Narrow range oil 400x 200x
Bacillus thuringiensis 1,000% 500%

“ Dilution ratio, low concentration according to recommended concentration, high concentration using 2 times recommended con-

centration.

2. 12 s EM SRS (Mallada basalis Walker) B 222 EE (Mallada desjardinsi Navas) 12 8228 o
Table 2. Effect of 12 test materials on Mallada basalis Walker and Mallada desjardinsi Navas eggs”.

Mean mortality (+ SE)

M. basalis Walke M. desjardinsi Navas
Treatments Low concentration High concentration Low concentration High concentration
Lime sulfur mixture 22.0(59)b 26.0(6.3)b 26.0(6.3)b 32.0 (6.7) be
Neutralized phosphorous acid 12.0 (4.6) b 14.0 (5.0) b 14.0 (5.0) be 16.0 (5.2) cde
Bordeaux mixture 20.0(5.7)b 28.0(6.4)b 22.0 (5.9) be 26.0 (6.3) bede
Potassium bicarbonate 22.0(59)b 24.0(6.1)b 18.0 (5.5) be 20.0 (5.7) cde
Black Shura 14.0 (5.0)b 16.0(52)b 12.0 (4.6) be 14.0 (5.0) de
Anthracnose Escape 14.0 (5.0) b 18.0(5.5) b 12.0 (4.6) be 14.0 (5.0) de
Mold Stop 12.0 (4.6)b 14.0(5.0)b 18.0 (5.5) be 20.0 (5.7) cde
Plant oils mixture 16.0(5.2)b 20.0(5.7)b 18.0 (5.5) be 20.0 (5.7) cde
Emulsified sunflower oil 26.0 (6.3) ab 28.0(6.4)b 20.0 (5.7) be 30.0 (6.5) bed
Bacillus thuringiensis 12.0 (4.6)b 14.0(5.0)b 14.0 (5.0) be 12.0 (4.6) ¢
Neem oil 22.0(59)b 26.0(6.3)b 26.0(6.3)b 38.0(6.9)b
Narrow range oil 38.0(6.9) a 48.0(7.1)a 46.0 (7.1)a 64.0 (6.9) a
Control 12.0 (4.6)b 12.0 (4.6) b 10.0 (43)c 10.0 (43) ¢

“For each column, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant

difference test).
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Table 3. Effect of 12 test materials on Mallada basalis Walker and Mallada desjardinsi Navas first instar larvae”.
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Treatments

Mean mortality (+ SE)

M. basalis Walke

M. desjardinsi Navés

Low concentration

High concentration

Low concentration

High concentration

Lime sulfur mixture

Neutralized phosphorous acid

Bordeaux mixture
Potassium bicarbonate
Black Shura
Anthracnose Escape
Mold Stop

Plant oils mixture
Emulsified sunflower oil
Bacillus thuringiensis
Neem oil

Narrow range oil

Control

0.0 (0.0) b
0.0 (0.0 b
0.0 (0.0 b
0.0 (0.0) b
0.0 (0.0 b
0.0 (0.0) b
0.0 (0.0 b
0.0 (0.0 b
0.0 (0.0)b
0.0 (0.0) b
0.0 (0.0) b
10.0 (4.3) a
0.0 (0.0) b

40(2.8)b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0 b
0.0 (0.0 b
0.0 (0.0) b
0.0 (0.0 b
40(2.8)b
40(2.8)b
2.0 (2.0)b
0.0 (0.0) b
22.0(5.9)a
0.0 (0.0) b

0.0 (0.0)
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0)
0.0 (0.0)
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0)
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0)

0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
0.0 (0.0) b
26.0 (6.3)a
0.0 (0.0) b

“ For each column, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant

difference test).
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Table 4. Effect of 12 test materials on Mallada basalis Walker and Mallada desjardinsi Navas second instar larvae”.

Treatments

Mean mortality (+ SE)

M. basalis Walke

M. desjardinsi Navas

Low concentration

High concentration

Low concentration

High concentration

Lime sulfur mixture

Neutralized phosphorous acid

Bordeaux mixture
Potassium bicarbonate
Black Shura
Anthracnose Escape
Mold Stop

Plant oils mixture
Emulsified sunflower oil
Bacillus thuringiensis
Neem oil

Narrow range oil

Control

0.0 (0.0)a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0)a
0.0 (0.0) a
0.0 (0.0)a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0) a

0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a
0.0 (0.0)a

0.0 (0.0)
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0)
0.0 (0.0)
0.0 (0.0)

0.0 (0.0) a
0.0 (0.0)
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0)
0.0 (0.0) a
0.0 (0.0)
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0) a
0.0 (0.0) a

“For each column, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant

difference test).
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Table 5. Effect of 12 test materials on Mallada basalis Walker and Mallada desjardinsi Navas third instar larvae”.

&

Mean mortality (+ SE)

M. basalis Walke

M. desjardinsi Navés

Treatments Low concentration High concentration Low concentration High concentration
Lime sulfur mixture 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Neutralized phosphorous acid 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Bordeaux mixture 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Potassium bicarbonate 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0)a 0.0 (0.0)a
Black Shura 0.0 (0.0) a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Anthracnose Escape 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0)a 0.0 (0.0)a
Mold Stop 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Plant oils mixture 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a
Emulsified sunflower oil 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a
Bacillus thuringiensis 0.0 (0.0)a 0.0(0.0)a 0.0 (0.0)a 0.0 (0.0) a
Neem oil 0.0 (0.0) a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0) a
Narrow range oil 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a
Control 0.0 (0.0) a 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0)a

“For each column, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant

difference test).
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F6. 12 FEREEMEIEAENS (Mallada basalis Walker) B1Z25EE0S (Mallada desjardinsi Navas) Ll 825 -
Table 6. Effect of 12 test materials on Mallada basalis Walker and Mallada desjardinsi Navas pupae”.
Mean mortality (+ SE)

M. basalis Walke M. desjardinsi Navas
Treatments Low concentration High concentration Low concentration High concentration
Lime sulfur mixture 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)c
Neutralized phosphorous acid 0.0 (0.0)b 0.0 (0.0)b 0.0(0.0)b 0.0 (0.0)c
Bordeaux mixture 0.0 (0.0)b 0.0 (0.0)b 0.0(0.0)b 0.0 (0.0)c
Potassium bicarbonate 0.0 (0.0)b 0.0 (0.0)b 0.0(0.0)b 0.0 (0.0)c
Black Shura 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)c
Anthracnose Escape 0.0 (0.0)b 0.0 (0.0)b 0.0(0.0)b 0.0 (0.0)c
Mold Stop 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)c
Plant oils mixture 0.0 (0.0)b 0.0 (0.0)b 0.0(0.0)b 0.0 (0.0)c
Emulsified sunflower oil 0.0 (0.0)b 0.0 (0.0)b 0.0(0.0)b 0.0 (0.0)c
Bacillus thuringiensis 0.0(0.0)b 0.0(0.0)b 0.0(0.0)b 0.0 (0.0) ¢
Neem oil 2.0 (2.0) ab 6.0(34)a 40(2.8)a 10.0 (43)b
Narrow range oil 402.8)a 8.03.9)a 6.034)a 16.0(5.2) a
Control 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0) b 0.0 (0.0) ¢

“For each column, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant
difference test).

7. 12 B EM B EEE NS (Mallada basalis Walker) i & > 8225 -
Table 7. Effect of 12 test materials on Mallada basalis Walker adult”,

Mean mortality (+ SE)
M. basalis Walke female M. desjardinsi Navas male
Treatments Low concentration High concentration Low concentration High concentration
Lime sulfur mixture 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Neutralized phosphorous acid 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a
Bordeaux mixture 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a
Potassium bicarbonate 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a
Black Shura 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Anthracnose Escape 0.0 (0.0) a 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a
Mold Stop 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Plant oils mixture 0.0 (0.0) a 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a
Emulsified sunflower oil 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a
Bacillus thuringiensis 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a 0.0 (0.0) a
Neem oil 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
Narrow range oil 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a
Control 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a

“For each column, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant
difference test).
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#8. 12 BB M B L RS (Mallada desjardinsi Navas) [ &5 5728 o
Table 8. Effect of 12 test materials on Mallada desjardinsi Navas adult”.

Mean mortality (+ SE)

M. basalis Walke female

M. desjardinsi Navas male

High concentration

Low concentration High concentration

Treatments Low concentration
Lime sulfur mixture 0.0 (0.0)a
Neutralized phosphorous acid 0.0 (0.0)a
Bordeaux mixture 0.0 (0.0)a
Potassium bicarbonate 0.0 (0.0)a
Black Shura 0.0 (0.0)a
Anthracnose Escape 0.0(0.0)a
Mold Stop 0.0 (0.0)a
Plant oils mixture 0.0 (0.0) a
Emulsified sunflower oil 0.0 (0.0)a
Bacillus thuringiensis 0.0(0.0)a
Neem oil 0.0 (0.0)a
Narrow range oil 0.0 (0.0)a
Control 0.0 (0.0)a

0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0)a
0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0)a
0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0) a
0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0)a
0.0 (0.0) a 0.0 (0.0) 0.0 (0.0)a
0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
0.0 (0.0)a 0.0 (0.0)a 0.0 (0.0)a
0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a
0.0 (0.0)a 0.0 (0.0) 0.0 (0.0) a
0.0 (0.0)a 0.0 (0.0) 0.0 (0.0) a
0.0 (0.0)a 0.0 (0.0) a 0.0 (0.0) a

“For each column, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant

difference test).

HpSHEYREEM B TR AR E 25
B Al i S s E AR Y I 9E -

Al AW ZE 8RR E A R R ]
BEH N 822 » Schuster & Stansly (2000) JH]
S FH G B8 % Chrysoperla rufilabris (Bur-
meister) ¥ Ceraeochrysa cubana (Hagen) 2 f&
EOSHEOY - 4has ka8 o &5 REUR I
TRIE 0.5% ~ 1% Fe 2% » HOIAYSET 357 7l Ky
96% ~95% K2 98% 5 2 B 4N &L T 5 9% ~ 9%
R 4% 5 RRERSETRANE 12% ~ 16% & 12% »
DL ERUR S SIS ny N Bl B K BLUAREUER
&R - it 75 S0 S AR R e Bl Y B
2 O S B IE T RN R S s 0 AR S A
=R A e B By oY - A A UUE
(3 2 1% 3) - Khan et al. (2015) #F 5 5
W A A TR 1 0 MIEEEAL 037 &
14d &7 & BOREHEMER » HERH
Chrysoperla carnea (Stephens) E IS AT ~ 4
w o MR ERIE TR o B ERBRE R
W 1 D1 B 43 31 35 e 65% B 62.5% FE TR
AT A 5 B o i o O B 3 2 S B O

TR E  HHEFEGHINAEEZE S &
o 5 e AR R YA AR A B 0 B 2 S 0% 7 O [ B
AN L - AR 5 o5 O R & ¥ 22 P L
I Z WA N B o B AR BB AE R F A
TP 8 5 RO 3 RS O B T BB R F 82
2 (0 & R AR B FL Sl B T 2 B[]
GEIR (R 2B 6) o IR BE DU B2 ME Ry Rk
HEH - S | (E ) (Wearing et al.
2010) > HAFEHE P ORH T4 & B HHE
555 21 AR Y KA R A28 (Newman et
al. 2004; Vacacela Ajila et al. 2020) » Venzon
et al. (2013) jREJBRABUEE W It A~ [0 0% 55 2 BB i
% B B 1 E YR Chrysoperla externa
Hagen B 4fjas - B H B H 2llatb® - &
St REBURE I 4 s AT 100 AV A
ISR - (£ 50% 4 & &5
ZERL o BURNEE O KRR B L 4 & T RE R
AHIFEE - A RER » =EA K
YIRS Bl W B A [E M 48~ B SRk
a0 AR 22 - B R AR AR R A 5
B2 RN - N = a R E
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RIS H A8 BUR A IO b
RICHIZ BT R G N ~ S E T B R 7
XAFARE (R2ERS) -

g S BB EHNREE
EEMBERMEE NTLEEM » N %
5 [F] R O LR EUZEE (Chen et al. 2009) ©
AW FE R Z SRR EEM » BEFTR
FotE - HERHENELETRERR &
Mo EREEE T E > MR ftslnE BEARE
B Ao S R B R E TR I R E v SRR
a0 MR SE AR I EEAS & e A SR A R oy
S o IR IE USROS - AR E
BEREMHERSIIFERZZE  HEER
REHEERR > HREPERRBTZEZS
iz -

e B BTt B A R R - TRk - B
R HPRoz— R bR EH s Bk E
FESEHVE HRES - BUF IS # R A IR E
VIR B LA ) R B S B EC AV IREE A i B -
HEEE RBUT AR E Z EVIRE > B
B Z e rE b Ry U Bigh g o AR A SR
SR BB N A 780 ~ EHOH ~ AL
SEAE M R IR b e A V) R 4/ B EC TR Y IR
S E M > BE R B RORE - [FI
A o0 it P B R RO B0 O 7 By

K5 B TR RCGGEE (113 BFR-
4.3.2-#202) Bl (113 2 R-5.3.2-E2-01(7)) &
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Laboratory Testing of the Effects of 12 Environmentally
Friendly Materials on Mallada basalis Walker and
Mallada desjardinsi Navas

Yaw-Jen Dong' and Pei-Chen Hsu""

Abstract

Dong, Y. J. and P. C. Hsu. 2024. Laboratory testing of the effects of 12 environmentally
friendly materials on Mallada basalis Walker and Mallada desjardinsi Navas. J. Taiwan
Agric. Res. 73(1):53-62.

This study demonstrated an indoor immersion method to test the impact of 12 biopesticides/
non-registered environmentally friendly materials, including 10% citronella extract oil (Mold Stop),
emulsified sunflower oil, neutralized phosphorous acid, lime sulfur mixture, Bordeaux mixture, po-
tassium bicarbonate, 36% cinnamon extract oil microemulsifier (Black Asura), 40% cinnamon extract
oil microemulsifier (Anthracnose Escape), plant oils mixture, neem oil, narrow-range oil, and Bacillus
thuringiensis, on the eggs, larvae, pupae, and adults stages of both lacewing species, Mallada basalis
Walker, and Mallada desjardinsi Navas. The experimental results showed that eight environmentally
friendly materials, including Mold Stop, neutralized phosphorous acid, Bordeaux mixture, potassium
bicarbonate, Black Shura, Anthracnose Escape, plant oils mixture, and B. thuringiensis, had no ad-
verse effects on the eggs, larvae, pupae, and adults of both lacewing species. However, narrow-range
oil, neem oil, emulsified sunflower oil, and lime sulfur mixture significantly caused higher mortality
rates in the eggs, first-instar larvae, and pupae of the two lacewing species compared to the control
group. M. basalis is one of the government-subsidized projects for farmers to purchase natural ene-
mies, and commercially available products mainly consist of egg cards and larvae. According to the
results of this experiment, farmers should avoid applying narrow-range oil, neem oil, emulsified sun-
flower oil, and lime sulfur mixture in the field where lacewing egg cards and larvae are released.

Key words: Mallada basalis, Mallada desjardinsi, Environmental friendly materials, Integrated pest
management.
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