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ABSTRACT
The purpose of this study was to determine the effect of some additives on stability and suspensibility of
wettable powder (WP) formulation of Bacillus thuringiensis (Bt) in laboratory products (optimized
formulation) and commercial formulations. For preparation of optimized formulation; sucrose, lactose,
sodium alginate, coconut fiber and aluminum silicate were added to the dried powder of bacterial
product in two different treatments; which were different in aluminum silicate (optimized formulation 1)
and coconut fiber (optimized formulation 2). The efficacy and toxicity of wettable powders were tested
on diamondback moth, Plutella xylostella (L.) (Lep.: Plutellidae) larvae. The results of various tests for
stability showed that the additives had positive effects on the storage life of the optimized formulation.
The suspensibility of the optimized formulations (70%) was significantly higher than those of the
commercial formulations. Our results showed that adding sucrose in both commercial products caused

an increase in toxicity (lower LCsqs), whereas, the suspensibility parameter varied depending on the type
and feature of the products. In conclusion, selecting low-cost and available additives would improve the
physical and biological characteristics of Bt formulations, which has a significant effect on the
development and application of biopesticides.
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Table 1 - Results of determining the concentration of spore (CFU/g) and protein (mg/ml) in the laboratory
formulations during 5 months.

Treatment Maintenance time Spore concentration (CFU/g) Mean Protein concentration (mg/ml)
(month) +SE Mean +SE

Laboratory 0 2.67x10° +1.3x107a" 75.83+0.16 ™
formulation 1

1 2.75x10% +3.3x10"a 75.63+0.01

3 2.72x10% +5.7x10"b 75.56+0.12

5 2.71x10% +5.7x10" b 75.43+0.12
Laboratory 0 3.60x10° +1.2x10"™ 76.40£0.20 ™
formulation 2 .

1 3.59x10° +8.8x10 76.10+0.55

3 3.58x10° +3.2x107 75.960.17

5 3.57x10° +6.6x107 75.850.13

" Means followed by the different letters in column for each treatment are significantly different (Tukey,

P<0.05). ns= Non significant
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Table 2- Mean (+SE) percentages of the suspensibility in the laboratory and commercial formulations

Treatment Suspensibility (%)
Mean + SE
Laboratory formulation 1 70.72#0.8 a
Laboratory formulation 2 65.50+0.9 a
Trade formulation A 36.391+0.7 ¢
Trade formulation B 61.03+0.7 b

" Means followed by the different letters are significantly different (Tukey, P<0.05)
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Table 3. Mean (+SE) percentages of suspensibility in commercial formulations by using additives

Commercial formulation Adjuvants Suspensibility percentage

Mean +SE

---------- 36.39£0.7 ¢

A Sucrose 77.58+1.8a

Coconut fiber 39.36+1.2 ¢

Sorbitol 71.19+2.4b

--------- 61.03+0.7 ™
B Coconut fiber 61.02+0.8
Sucrose 65.13+1.2

"Means followed by the different letters in column for each formulation are significantly different

(Tukey, P<0.05). ns= Non significant
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Table 4. LCs, values of the optimized laboratory formulations of B. thuringiensis on P. xylostella

larvae
Treatment No. Slope + SE xz df LCso C.1. 95% C.1.95%
(CFU/qg) Lower Upper
Optimized Formulation1 270 0.704+0.084 6.339 13 2.4x10° 1.2x10° 4.7x10°
Optimized Formulation2 270 0.677+0.083 5.339 13 2.2x10° 1.0x10° 4.1x10°




20,5 AF Oilen 5 5ln il Sge er¥ ey
S pab bt lyiea L 5 S5
Braretal., ) o,5 oolaul ;g5 oo Bt gV g0,8 0
ol 5l edel Canss @l w0 Ll 4 (20062
O3 es5 plo bwgi snel Cosss @l b (laghy
oealS g s S caw 30 g 0l cidllas
399> 4 axgi b &5 )5k 4y 0980 LCso e
BiseVgord LCsp oy oy A0 el
e NS5l ol sla Lo LCso 5 (551
Oge¥ged 5l lojless LCso pliae 9 o)l 0929 ko

el 7S 6,8

Cwols Gilwane l o> @l 4 g b

LCso oliee s, slogsm¥e 8 55 (5 pdy el
OO0 B Sol> Jled A 618 HerYse sl
9 B Ls)bu uﬁ“’yﬁ"ﬁ ‘})KL” "‘J““'b @ A ts)bu
L 50l olyen 4 B (g 8 gamVge b (s5l> jlos
(B J99z) abs awlxe Polo-Plus l38ls 3 51 oolazul
45 Oge¥ge B Gl3E S e (lgieas 501

Sl 00l 0l el Fe oiSeyis ool p
o ool (pl (Teera-Arunisiri et al., 2003.)
Salehi ) suis alS il 3l 4ds & bl S 0
=Sy a0 5 (Jouzani et al., 2014

Og¥g0 2 sless 9 B ()8 (am¥ge 5 1 +A (65 (ygmiVge 8 sled 9 A ()l (9e¥ 90,8 LCs0 polie -0 Jgoo
Plutella xylostella « owledl cuiy 0y slag,¥ (59, 5,50 + B,

Table 5. The LCs, values of commercial formulation A, commercial formulation A+ Sucrose treatment
and commercial formulation B, commercial formulation B+ Sucrose treatment on Plutella xylostella

Treatment LCso(CFU/q) Slope (+SE) Relative ratio
(95% CI)

A 1x10* 0.561+0.045
(5.1x10°-1.8x10% 0.095

A+ Sucrose 9.9x102 0.526+0.052 (0.037-0.244)
(3.9x10%-1.9x10°%)

B 1.8x10° 0.677+0.048

(1.2x10%-2.7x10% 0.144

B+ Sucrose 2.6x10° 0.540+0.048 (0.068-0.306)

(1.3x10°%4.6x10°%)
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