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Introduction

The striped bug, Graphosoma lineatum L. is one of the pests of Apiaceae family such as parsley, carrot,
celery and some medicinally important plants. The adults and nymphs of this insect feed on seeds of host plants.
The eggs of the striped bug have an important role in mass rearing program of some parasitoids. Nutritional
supplements undertake an essential function in mass rearing of insects and increase the efficiency of production.
Vitamins such as B group have different functions in physiology of insects. The growth and development of
insects hinge on acquiring essential nutrients through food materials. Apart from their primary food source,
insects rely on essential amino acids and certain minerals for proper nutrition. These crucial components must be
obtained from their food sources. Symptoms of nutritional deficiency, as reported in various research studies,
include delayed growth, weight loss, prolonged immature stages, increased mortality, wing deformities,
alterations in mating behaviors, and various physiological issues. In this study the effects of some vitamins and
amino acids on anatomy of salivary glands, total protein of body, developmental time and fecundity of G.
lineatum were evaluated in controlled conditions.

Material and Methods

Insects reared on parsley seeds adhered on the inner side of big plastic containers in controlled condition.
Supplements including vitamins Bi2, Bg, B1 and Serine and Phenylalanine amino acids selected for evaluation.
These supplements used for the treatmnet of G. lineatum in four different concentrations dissolved in water. For
evaluating the effects of nutritional supplements on anatomy of salivary glands, both glands separate after
dissection of adult’s thorax, and dimension of glands including width and length of posterior and anterior lobs,
measured by micrometer apparatus located on stereomicroscope. Total body protein measured by Kjeldahl
apparatus after well drying the total body of insects in oven followed by fine powder of dry materials. Total
protein was determined using a standard method, calculated by multiplying the nitrogen amounts by 6.38, a
constant value. In distinct experiments, the impact of nutritional supplements on the duration of each nymphal
stage was investigated. One-day-old eggs were employed for this purpose. Following treatment justification, the
time required for the development of each instar was recorded on a daily basis. All tests were replicated three
times, with distilled water used for the control treatment. The data were analyzed by One-way ANOVA
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experimental randomized design and Duncan’s multiple range test using SAS software used for comparing the
means.

Results and Discussion

The results disclosed a significant impact of all vitamins and amino acids on all studied parameters. Notably,
in the case of salivary glands, the posterior lobe exhibited a more pronounced effect in insects fed with B1, B6,
and Phenylalanine. Different concentrations of vitamin Bg, B1 and Phenylalanine affected total protein content of
male and female insect’s body. Vitamin Bi, had non-significant effect on male and female total body protein.
Nutritional supplements changed the rate of laid and hatched eggs in addition with nymph’s developmental time.
Vitamin Bi in the concentration of 0.005 g/l, Be in the concentration of 0.25 g/l, B: in the concentration of 0.5
g/l, Serine and Phenylalanine both in the concentration of 0.5 g/l showed the highest rate of laid and hatched
eggs. Vitamin Bg and By in the concentration of 1 and 1.5 g/l resulted in prolonging the nymph’s life span in
comparing with controls. The negative effects of high concentrations of nutritional supplements on fecundity and
normal developmental period of nymphs well documented in this study. Metabolism, cell division, hormone
synthesis, enzymes activity and many physiological parameters affects by supplements especially vitamins. Any
disorder in utilization, absorption and inhibition of their function leads to biological and behavioral problems in
insects. In some cases, the function of symbionts for compensation essential supplements documented.

Conclusion

The results of this study indicate important function of vitamins Bi2, Bs and B1 on G. lineatum nymphal
developmental period. In high concentrations, rate of growth decreased in comparison with controls. Salivary
glands anatomy showed some changes in dimensions especially in posterior lobs in dose-depending manner.
Number of eggs laid and hatched decreased especially in high concentrations of nutritional supplements. The
results of this study will help to justify better meridic diet for rearing striped bug. In semi-artificial diets for
rearing this insect, corporation of little concentrations (optimum) will improve the fitness of insects.
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Figure 3- Effect of nutritional supplements consumption by nymphs on salivary glands dimensions of emerged adults of G.

lineatum
A-E respectively: B12, B6, B1, Serine amino acid and control
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Table 1- Effects of different nutritional supplements consumption by nymphs on width and length of emerged Female G.
lineatum salivary glands different parts

c 5 2
B A D it posiorngn oo s 29 Jo
_}’ § 3 3 g = 0s erlo(:nﬁq)e wi 0s erlo(:n?n)e eng Anterior lobe width (mm) Anterior lobe length (mm)
85 Ww—-g2
= g el e el e el e ) e
~ S Right Left Right Left Right Left Right Left
0.02 1.17e 1.16¢d 1.58gh 1.58b-f 0.69¢-f 0.68b-d 1.35a-d 1.22b-f
o 0.015 1.31e 1.27cd 2.22b-d 2.22a 0.8a-d 0.7b-d 1.29a-d 1.31b-e
@ 0.01 1.38de 1.33cd 2.29a-d 2.43a 0.88ab 0.85a 1.32a-d 1.24a-f
0.005 1.86bc 1.86b 2.50ab 2.43a 0.90a 0.78a 1.35 a-d 1.38a-e
1 2.01ab 2.01lab 1.5gh 1.45¢-f 0.499 0.44g 1.11d-f 1.14e-f
o 0.75 2.02ab 2.02ab 1.47gh 1.47b-f 0.52g 0.499 1.20c-f 1.17¢-f
@ 0.5 2.07ab 2.07ab 2.01c-e 1.83b 0.54g 0.499 1.22b-e 1.22b-f
0.25 2.31a 2.29 2.38ab 2.41a 0.88g 0.50g 154a 1.59a
15 1.22¢ 1.06d 1.33h 1.92f 0.55e-g 0.58d-g 1.02¢f 1.10ef
- 1 1.37de 1.11cd 1.43gh 1.28f 0.60e-g 0.59d-g 1.20cf 1.25b-f
@ 0.75 1.42de 1.48c 1.48gh 1.30ef 0.62e-g 0.64c-¢ 1.31ad 1.44a-c
0.5 1.94bc 1.95ab 2.23b-d 1.78bc 0.8la-c 0.79a-C 1.47 ab 1.35a-e
N 2 1.26e 1.05d 1.74e-g 1.56b-f 0.47g 0.469 0.97¢f 1.01f
£ 15 1.17e 1.14cd 1.63f-h 1.56b-f 0.47g 0.469 0.96f 0.99f
g 1 1.17e 1.16¢cd 16.8e-h 1.67b-e 0.72b-e 0.69b-d 1.13d-f 1.14ef
0.5 1.35de 1.29cd 2.33a-c 2.26a 0.79-d 0.81ab 1.45 a-c 1.31b-e
= 2 1.10e 1.07d 1.4gh 1.39b-f 0.68¢-f 0.63d-f 1.27b-d 1.16d-f
So 15 1.16e 1.16¢d 1.53gh 1.45¢-f 0.68c-f 0.7b-d 1.42a-c 1.42a-d
g < 1 1.17e 1.13cd 1.61f-h 1.50b-f 0.72b-e 0.81ab 1.47ab 1.45b
= 0.5 1.66¢d 1.37cd 1.96d-f 1.72b-d 0.78a-d 0.91a 1.48 ab 1.46ab
Control - 2.30a 2.26a 2.61a 2.46a 0.93a 0.91a 1.47ab 1.46ab
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The same letters in each column considers statistically non-significant (Duncan’s multiple range test, a=0.01).
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Table 1- Effects of different nutritional supplements consumption by nymphs on width and length of emerged male G.

lineatum salivary glands different parts

g % é ‘;‘”"’910’)" s of Job u-191"‘-’9"u’)'° sl g Jsb
3, g 3 & ~ Rear lobe width  Rear lobe length  Front lobe width Front lobe length (mm)
55 "E3 (mm) (mm) (mm)
L A2 L > Sl [ors Cowly TN Sl >
= Right Left Right Left Right Left Right Left
0.02 1.3d-f  1.22c-e 1.92ef 1.46g-j 0.73ab  0.69ab 1.03de 0.94d
o 0.015  1.45b-d 1.45a-d 159%f 1.51g-i 0.73ab 0.69a-c  1.12b-e 1.14a-d
@ 0.01  146b-d 147a-c 1.6ef 1.82cf 069ab 067a-d  1.26b-e 1.34ab
0.005 1520  15ab  2.08b 1.91b-d 0.73ab  0.73a 1.53a 1.37a
1 117fg 1.8  1.49fg 1.44h-j  0.41f 0.4i 1.18b-e 1.18a-d
o 075  123e-g 127b-e 151fg 159  0.44f  0.42hi  1.19b-e 1.2a-d
@ 05 1.34cf 1.39%-e 156fg 155g-j 055f-h 051f-h  1.34a-c 1.31a-c
025 148bc 143b-e 1.69c-f 17d-g 08a  0.7la 1.36ab 1.32a-c
15 1.2e-g 1.42b-e 1.43fg  16f-h 056d-g 0.56d-g  1.09b-e 1.06b-d
- 1 1.2e-g 145a-d 1.67d-f 1.56g-i 0.61b-g 0.59b-g  1.09b-e 1.09a-d
@ 0.75 1.3d-f 148 1.72cf 1.66e-h 0.67af O06laf  1.1lb-e 1.15a-d
0.5 144b-d 15ab  1.96bc 1.72d-g 0.69a-e 0.65a-e  1.18b-e 1.18a-d
o 2 12le-g 1.17e  1.28g  1.26j  045g-i 0.48g-i  1.04d-e 1.02cd
= 15 1.22e-g 12de 1.87b-e 187b-e 052f-h 0.52fh 1.02¢ 1.05b-d
3 1 1.2le-g 1.22c-e 191b-d 19b-e 0.57e-g 0.55eg 1.07cd 1.06b-d
0.5 1.25e-g 1.25b-e 2.1lab  2.1b  057c-g 057c-g  1.20b-e 1.15a-d
g 2 0.96h  091f 1.31g 1.33ij 067a-e 0.64ae  1.16b-e 1.18a-d
So 15 1.10gh  0.92f  15fy 1.46g-j 0.7lab 0.69ab  1.17b-e 1.16a-d
£ < 1 1.26e-g 1.18e 191b-d 1.94b-d 07ab  0.69ab  1.26b-e 1.25a-c
= 0.5 1.38b-e 1.38b-e 196bc 2.03bc 0.72ab 0.69ab  1.35ab 1.33ab
Control - 1.71a 1.69a 2.35a 2.34a 0.71ab  0.71ab 1.3a-d 1.3a-d
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The same letters in each column considers statistically non-significant (Duncan’s multiple range test, a=0.01).
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Table 3- Comparing effects of different nutritional supplements consumption by nymphs on total protein percentage male
and female G. lineatum emerged adults

P oM Ogy oy

Ol s )3 s JS (g oy

lh)loﬁ.: . 5 ol i b s
Treatments P u’_“’ o3le Jo .
Male total protein percent Female total protein percent

46.5+4.2 ij 48.92+3.2h

45.1443.5j 46.69+2.4i

B 45.47+3 5] 45.96+2.5i
45.7444.2j 46.19+2.5i

59.63+5.4a 60.42+3.1a
59.99+5.4a 59.87+2.6ab
Bs 59.25+2.4b 59.58+2.4ab
58.77+3.2ab 59.65+3.6ab
57.62+3.4bc 58.32+3.6bc

53.73+3.1ef 55.23+2.4d
B: 51.18+3.29 52.95+2.5eg
49.02+2.6h 51.4+2.4g
52.71+3.2fg 54.67+3.1ed
. 52.49+3.2fg 54.91+4.2ed
Serine 51.59+4.2g 53.7+4.6ed
51.08+2.4g 52.65+4.2¢ed

59.51+2.4a 60.33+2.3a
. 57.75%3.4bc 59.11+3.2ab
Phenylalanine 56.58+2.5¢d 58.94+3.4ab
55.13+3.2de 56.94+2.6¢C

Control 48.74+3.4hi 48.86+4.2h
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The same letters in each column considers statistically non-significant (Duncan’s multiple range test, a=0.01).
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Table 4- Effects of nutritional supplements consumption by nymphs on some biological parameters of G. lineatum adults and

nymphs
055 3lass 055 3lass 2,93 Jgb* 0,93 Jgb 259% Jgb 2,93 Jgb
B il o agem R . Y w0 Y o € w2 0y d
i DS ANS o gy 85 o 0% o 0% o 0% o R
Treatments  Concentration (g/1) 2" jnstar life 3instar 4" instar life 5™ instar life

Produced eggs Hatched eggs span life span span span
0.02 37hi#* 20g 5¢c 6¢c 7.25b 8c
B 0.015 56f 36e 5¢ 6c 7b 8¢
12 0.01 78c 56.2bc 5¢ 6c 7b 8c
0.005 84a 62.8a 5¢ 6c 7b 8¢
1 28.25j 11.8h 6a 7a 8a 9a
5 0.75 39.5h 199 5.5b 6c 7.8a %a
6 0.5 74.2d 54c 5¢ 6c 7.2b 8¢
0.25 82.7ab 61.5a 5¢ 6¢c 7b 8¢
15 2531 15.2gh 6a 7a 8a 8a

B 1 255¢ 29.8f 5.2bc 6¢C 7b 8.25b
! 0.75 75.7 de 49d 5¢ 6c 7b 8c
0.5 84.2a 62.5a 5¢ 6¢c 7b 8¢
2 509 28.2f 5¢c 6¢c 7b 8¢
Serine 15 58.2f 37e 5¢ 6¢c 7b 8c
1 71.5de 49.2d 5¢c 6¢c 7b 8c
0.5 79.7 be 58.5abc 5¢ 6c 7b 8c
2 50.59 20f 5¢c 6¢c 7b 8¢
henvialanine 15 59.2f 37.7e 5¢ 6¢c 7b 8c
pheny 1 70e 47.5d 5¢ 6c 7b 8¢
0.5 80.5abc 59.2ab 5¢ 6c 7b 8c
control - 71le 65a 5¢c 6¢c 7b 8c

Cawl 045 Ml?m )5) L L;A.w) 0y9d J9.\o .,\>|9*

(0= /o) (Sl (slaaldain yg0j]) canl I xo IS pas imeds dilie CBgy> (ygim yb j> ¥
*|ife span unit calculated as days
** The same letters in each column considers statistically non-significant (Duncan’s multiple range test, a=0.01).
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