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Temporal and spatial dynamics of S-hydroxytryptamine content in cotton and its
effects on the growth and development of cotton bollworm Helicoverpa armigera
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Abstract: In order to clarify the temporal and spatial dynamics of 5-hydroxytryptamine (5-HT) content
in cotton and its effects on the growth and development of cotton bollworm Helicoverpa armigera, a
high performance liquid chromatography (HPLC) method was established for detecting 5-HT in cotton.
Based on the HPLC method, the temporal and spatial dynamics of 5-HT content in different varieties
(lines) of cotton were determined. In addition, exogenous 5-HT was added to artificial diets to feed lar-
vae of cotton bollworm, and its effect on the growth and development of this insect was investigated.
The results showed that the content of 5-HT in cotton leaves ranged from 5.0 ug/g to 20.8 pg/g, and the
contents during budding stage and flowering stage were significant higher than those during seedling
and boll-setting stages. Addition of exogenous 5-HT resulted in earlier pupation of the cotton bollworm,
shortened development period and increased pupal weight. The 5-HT at 10 pg/g and 100 pg/g did not
affect or reduce the mortality of cotton bollworm larvae, but extremely high concentrations of 5-HT
(500 pg/g and 1 000 pg/g) increased the mortality of cotton bollworm larvae. The study indicated that
the higher content of 5-HT at the budding and flowering stage of conventional cotton might be benefi-

cial to the growth and development of cotton bollworm. In the breeding of insect-resistant varieties
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(lines), lower 5-HT content can be used as a reference index for insect-resistant germplasm resources.
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Fig. 1 The high performance liquid chromatogram analysis of authentic 5-hydroxytryptamine (A)

and 5-hydroxytryptamine in cotton samples (B)
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Tablel Precision analysis of 5-hydroxytryptamine

H PIKE % ¥ Intraday difference

H [A]# %% ¥ Day difference

P =N
Fﬁi — v 2o — v 2o — v 2a — v 2a
Ir BT Contenty  TRIEEE bRl ARHRMERZE  THEEE bRl AR 2
Analyte (pg/mL) Average Standard ~ Relative standard ~ Average Standard  Relative standard
peak area deviation deviation/% peak area deviation deviation/%
SR (o 1 9.80 0.10 1.02 9.60 0.26 2.76
5-hydroxytryptamine 10 117.13 1.50 1.28 115.56 2.45 2.12
100 1252.97 11.94 0.95 1250.77 3.02 0.24
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y Fri A& SR SEbR . AEXIFRE 22 IR i fi 22
AT . &S . :
Analvte Standard 5-hydroxytryptamine Actual Recovery/dt Relative standard ~ Average relative
Y addition/(pg/mL)  content/(ug/mL)  content/(pg/mL) Y7 Geviation /%  standard deviation/%
5-FR 1 1.77 2.76 99.63 2.20 1.56
>-hydroxytr- 2.79 101.87
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2.74 97.48
10 11.32 95.49 1.09
11.45 96.87
11.52 97.56
100 101.82 100.06 1.39
101.05 99.28
103.76 101.99
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MAEMF (R) Cotton variety (line)
1: GK-19; 2: J74:201; 3: BAR618; 4: 002( HLFEi4); 5. AlA 25 6: JERE668; 7: H .25 8. 084155
9: HIAE 15 FL; 10: Fikli 175 11 WA 12: 38486165 13: Hiflid129. 1: GK-19; 2: Wanfeng 201; 3: Ao-
mian 618; 4: 002 (Aoruijin); 5: Zhongzhimian 2; 6: Jimian 668; 7: Xiazao 2; 8: 08 Shengshi 5; 9: Baishite 1 F1; 10: Xin-
luzao 17; 11: Yazhoumian; 12: Jimian 616; 13: Xinluzhong 29.
E2 AEBEAETH(R)ARXEREHFRS-ZRENRE
Fig. 2 The contents of 5-hydroxytryptamine in leaves of different cotton varieties at different developmental stages
P Bt AP B b 22 o A [R) BRI TR — i Rl (FR) S [A) A= (KM AR 22 18] 28 Duncan FGHT AR 22 EEAG 36 22 57 18 3 (P<
0.05). Data are mean+SD. Different letters indicate significant difference among developmental stages in the same variety (line) by

Duncan’s new multiple range test (P<0.05).
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Fig. 3 Effects of exogenous 5-hydroxytryptamine (5-HT) on the growth and development of cotton bollworm
B R PSR 2 . ARR/ING B3R R R B A B 2 (8] 28 Duncan [C 2 M 227540 5625 5 18 7% (P<0.05) . Da-

ta are mean+SD. Different letters indicate significant difference among different concentration treatments by Duncan’s new multiple

range test (P<0.05).
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