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Biolog-ECO analysis of the functional diversity of the gut microbial
community of deltamethrin-resistant and -sensitive diamondback
moth Plutella xylostella (L epidoptera: Plutellidae) larvae

LI Wen-Hong LI Feng-Liang ~~ ZHOU Yu-Hang CHENG Ying JIN Jian-Xue

(Guizhou Academy of Agricultural Sciences, Institute of Plant Protection, Guiyang 550006, China)

Abstract [Objectives] The gut microbiota of insect play an important role in food digestion, development and
environmental adaptation. This study aims to compare the functional diversity of the gut microbial communities of
deltamethrin-resistant and -sensitive diamondback moth larvae. [Methods] Gut samples from 1% to 4™ instar larvae of
deltamethrin-resistant and -sensitive diamondback moths were analyzed with Biolog-ECO. [Results] AWCD values from
younger instar larvae were all higher than those of older larvae and AWCD values for larvae of the same age were nearly
identical. Thirty tested carbon substrates were metabolized by all gut samples with the exception of the carboxylic acid
substrate 2-Hydroxy benzoic acid. The Shannon and MclIntosh indices of sensitive larvae were higher than those of the
resistant larvae. The Shannon indices of 1% to 3 instar sensitive larvae were nearly the same, and were higher than that of 4™
instar larvae. Resistant larvae could be ranked in terms of the Shannon index as follows: 1 instar> 2" instar>3rd instar>4"
instar. In both sensitive and resistant larvae, the gut microbial McIntosh index was highest in the 1* instar, with 2™ to 4"
instars having similar McIntosh index values. [Conclusion] The physiological activity of larval gut microorganisms in
younger larval instars was higher than that in older instars. The functional diversity of the gut microbial community differed

between deltamethrin-resistant and -sensitive diamondback moth larvae.
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Fig.1 Changesin AWCD of the larval gut samplesfrom both deltamethrin-
resistant and sensitive diamondback moth
MI1/X1 M2/X2 M3/X3 M4/X4 / 1 23 4 M1/X1, M2/X2,

M3/X3 and M4/X4 are the larval gut samples from deltamethrin- resistant and sensitive diamondback moth, respectively.
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Table1l Carbon subgtrates utilization of the larval gut samples from deltamethrin-senstive and resistant diamondback moth

Resistant population Sensitive population

Chemical group Substrates

1 2 3 4 1 2 3 4

Pyruvic acid methyl ester + + + + + + + +

Miscellancous Glucose-1-phosphate + + + + + + + +

D, L-o- D, L-a-Glycerol phosphate ~ + + + + + + + +

40 Tween-40 + + + + + + + +

Polymers 80 Tween-80 + + + + + + + +

o- a-D-Cyclodextrin + + + + + + + +

Glycogen + + + + + + + +

D- D-Cellobiose + + + + + + + +

Carbohydrates o-D- o-D-Lactose + + + + + + + +

-D- Methyl-D-glucoside + + + + + + + +

D- D-Xylose + + + + + + + +

i-Erythritol + + + + + + + +

D- D-Mannitol + + + + + + + +

N- -D- + + + + + + + +

N-Acetyl-D-glucosamine

D- D-Glucosaminic acid + + + + + + + T

Carboxylic acids D- D-Galactonic acid latone + + + + + + + +

D- D-Galacturonic acid + + + + + + + +

2- 2-Hydroxy benzoic acid - - - - - - - -

4- 4-Hydroxy benzoic acid + + + + + + + T

Y- y-Hydroxy butyric acid + + + + + + + +

Itaconic acid + + + + + + + +

- a-Keto butyric acid + + + + + + + +

D- D-Malic acid + + + + + + 4 "

L- L-Arginine + + + + + + + +

Amino acids L- L-Asparagine + + + + + + + +

L- L-Phenylalanine + + + + + + + +

L- L-Serine + + + + + + + +

L- L-Threonine + + + + + + + +

-L- Glycyl-L-glutamic acid + + + + + + + +

/ Phenylethylamine + + + + + + + +

Amines/amides Putrescine N . . N . . . .
+ - + and - means that the tested carbon substrate could be utilized and not

be utilized, respectively.
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Table2 Diversity indices of thelarval gut microbial community from the
deltamethrin-sensitive and -resistant diamondback moth

Diamondback moth group Instars Diversity indices

Deltamethrin-sensitive

Shannon index

Mclntosh index

3.351+£0.165 a

5.571+£0.843 a

2 3.33240.248 a 3.262+0.653 b

3 3.32440.132 a 3.418+0.548 b

4 2.962+0.387 b 3.093+0.346 b

Deltamethrin-resistant 1 3.233+0.346 a 1.861+0.218 ¢

2 2.635+£0.458 b 1.397+£0.126 d

3 2.580+0.354 b 1.401£0.134 d

4 2.089+0.563 ¢ 1.396+0.189 d

+ P<0.05 Duncan’s

The data are mean + standard deviation and followed by the same lowercase letters in the same column are not significantly
different at P<0.05 level by Duncan’s multiple rang test.
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