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EFFECT OF METHYL VIOLET TO MULBERRY SILKWORM SOME BREEDS EGGS
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Abstract. To liquidate the larvae, the methyl violet (C,4H,sN3Cl), used against fungal diseases
in fish farming, was used. The goal is to establish physiological responses in different phases of
development after treating local and introduced mulberry silkworm breeds of with aqueous
solutions of methyl violet. Exogenous exposure to eggs led to the formation of a negative reaction.
It has been established that treatment of silkworm eggs with water and a 0.001% solution of methyl
violet (from October 20 to November 15, 2018) reduces the weight of the silk layer of cocoons with
statistical accuracy by 33.0% (—78.5 mg) and 22.5% (—49 .0 mg) respectively (p<0.001). A negative
effect also occurs in other physiological indicators: there is a difference in the weight of caterpillars,
cocoons and pupae, and a slight deviation occurs in the weight of caterpillars before cocooning in
the aquatic version. The results of this research can be used in developing issues such as identifying
more stable and promising mulberry silkworm breeds in the conditions of Azerbaijan, as
a prerequisite for predicting the successful introduction of mulberry silkworm.

Aunomayus.  J{nsg  NMKBUJALMM  JIMYUHOK  HCIOJB30BAIM  METHWIOBBIA  (PHOJIETOBBIM
(C24H2sN;Cl), mpuMeHsieMblii MPOTUB TPHOKOBBIX 3a0oJieBaHU B phIOOBOICTBE. Llenms — mocie
00pabOTKM TPEeH MECTHBIX M HHTPOAYLUUPOBAHHBIX MOPOA TYTOBOTO MIENTKOIpPsAa BOAHBIMU
pacTBOpaMH METHJIOBOTO (PHOJIETOBOTO yCTAHOBUTH (PU3HOJIOTMYECKHE OTBETHBIE pEaKIHH B
pasHbIX (azax pa3BUTHSA. OK30I€HHOE BO3JEHCTBUME Ha siflla NpuBeso K (HOPMUPOBAHUIO
OTpHUIIATEIFHOM peaKIuu. YCTaHOBIEHO, u4TO oOpaborka rper Bomo u 0,001% pacTtBOpOM
MmeTuioBoro ¢uosaerosoro (¢ 20.10 mo 15.11.2018 r.) cHmkaeT Maccy IMIETKOBOTO CII0S KOKOHOB CO
cTarucTudeckoi TouHocThio Ha 33,0% (—78,5 mr) u 22,5% (—49,0 mr) coorBercTBeHHO (p<0,001).
OTtpuinarenbHOE BIUSHUE HMEET MECTO U IO JPYrUM (U3MOJIOTUYECKHUM I10Ka3aTeNsiM:
HaOIo/1aeTcsl pa3HUIla B BECE T'YCEHUI], KOKOHOB M KYKOJIOK, a TakXe HeOONbIIOe OTKIOHEHHE
IIPOMCXOJIUT B BECE I'YCEHHI] Ilepe/l KOKOHUPOBAaHUEM B BOJHOM BapuaHTe. Pe3ynbTaThl HACTOSIIMX
HCCIIEIOBAaHUNA MOTYT OBITh MCIIOJIb30BaHbI NP pa3paboTKe TaKUX BONPOCOB, KaK BBIABICHHUE Oosee
YCTOMYMBBIX U NEPCIEKTUBHBIX MOPOJ TYTOBOTO HIENKONpsAIa B YCIOBHUSAX A3zepOaiimkaHa, Kak
MPEINOCHIIKA /111 IPOTHO3UPOBAHUS YCIIEITHOM HHTPOAYKIIMU TYTOBOIO HIETKOIPSAA.

Keywords: silkworm eggs, silk layer, methyl violet, mulberry silkworm breeds.

Knrouegvie cnosa: TpeHbl, WIEIKOBBIN CIIOM, METHJIOBBIA (D)HOJETOBBIN, MOPOABI TYTOBOTO
HIETKOIPAA.

Productivity of mulberry silkworm depends on biotechnological indices of variety and
hybrids. Breeders have obtained mulberry silkworm breeds and hybrids with high productivity by
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introducing dedicated technologies. However, despite the high biotechnological indicators obtained
from them a number of diseases in the processing, feeding stage, silkworm eggs preparation,
particularly diapause and wintering periods and their vulnerability to influences of unfavorable
conditions still remain as limiting factors.

As you know, it is possible to obtain superior physiological outcomes at the subsequent
development phase by ensuring normal development as a normal development phase of any breeds
[1-4].

It is a well-known fact that protection of mulberry silkworm from silkworm eggs pathogens
is done through various methods [5-7] and may not be so effective, as long as physiological
reactions and biochemical reactiveness of various varieties are different. Given this, our current
studies have put to test a new method preventing growth of saprogenic fungi in order to enhance
living capacity of silkworm larvae. So, methyl violet (C,4H»sN3Cl) used against such fungi during
the incubation of sturgeon spawns was used to liquidate insect larvae.

Goal — after processing silkworm eggs belonging to local and introduced mulberry silkworm
breeds with methyl violet liquefied solutions, physiological response reaction of other development
phases was established.

Study material and methodology

Study of physiological response reaction of silkworm larvae to keeping conditions was
performed on local Vatan and introduced Sverico-sari, Oragase breeds. The studies were carried out
at the Sericulture center newly founded under the faculty of Soil Science and Agrochemistry of the
Azerbaijan State Agricultural University in 2018-2023.

The study material was stored and fed under normal lighting conditions with temperature and
relative humidity regimes prescribed in relevant tables. 100% diapause (dark color, dented) larvae
were used in 5 pairs (19+13) in each series. After the diapause processing was performed using
methyl violet (Cy4H2sN3Cl) liquefied solutions (0,01% and 0,001%) and experiments were
performed (1 experiment and 2 examination — placed on dry-paper and processed with distilled
water) in 3 series.

At each series, the development rate, skin changing times, caterpillar weight, cocoon weight,
cocoon and silk layer weight, moth flight time, productivity per female moth, diapause start time in
larvae were noted. Caterpillar recuperation capacity was determined by way of calculating them by
beginning and end of the experiment and was expressed in % ratio relative to the initial number.
Notes were also taken of the death ratio of cocoon spinning individuals [9, 10].

Statistical analysis of the outcomes [11] was conducted and mean arithmetic index (x), mean
arithmetic error (sx), variance accuracy index relative to trial (tf) were determined.

Discussion and analysis of the study results
Outcomes of the study aiming to assess success of introducing new silkworm breeds and find
out more prospective breeds adapted to new setting prove that the physiological responses to altered
keeping conditions of silkworm eggs may be different (Table 1, 2).
The obtained experimental results accurately show that, processing silkworm eggs with
methyl violet liquefied solutions 0,01% and 0,00% has led to response reactions in most of them.
Thus, the exogenous influence has a positive effect on the percentage of survival, the

dynamics of the weight of caterpillars and cocoons, as well as the productivity of moth, and most
importantly, the processes of the formation of the state of physiological rest — diapause.
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A comparative analysis of the results proves that the expression form, i.e. the level, of the
response is different in the local Vatan and introduced Sverico-sari and Oragase breeds — which is
clearly evident in the dates of hatching and molting of the caterpillars.

It is interesting that the effect of exogenous influence is recorded from the small age of the
caterpillars to the fifth age, in the absence of sharp hygrothermal changes in the feeding conditions
in the introduced breeds, but this response effect, which was found later between the test and
experimental options, weakens, as a result, the caterpillars change their shell to the fifth age. When
we reconcile this determined effect with the results obtained for the local Vatan breed, it is possible
to see that there is no serious deviation, only in the experimental variants, the caterpillars hatch
9 days later than the eggs. Undoubtedly, this causes deviations in the history of molting, and
a difference of 5-7 days is determined in this physiological process compared to the control.
However, regardless of the hygrothermic parameters of the feeding conditions, the shell change at
the age of V takes place with a difference of 3-4 days compared to the control variant, although it is
the same in the caterpillar phase.

Considering that all the experiments were carried out on eggs laid at the same time, then it is
possible to explain that the determined physiological response to the impact in young caterpillars is
both endogenous and exogenous in nature. That is, the process of molting at these ages is carried
out under the influence of internal and external factors, and the simultaneous molting of those
caterpillars at the age of V shows that the endogenous mechanism of regulation prevails: the
hormonal regulation of the process depends on the date of hatching of the caterpillars, regardless of
the temperature and relative humidity of the storage and feeding conditions [12-15].

It is known that the assessment of the physiological state and biochemical reactivity of the
body is carried out mainly according to weight indicators. The results prove that the caterpillars of
the domestic breed treated with 0.001% aqueous solution of methyl violet differ from the
caterpillars of the introduced breed by insignificant fluctuations in their mass. can be explained by
intensive nutrition and biochemical reactivity of the body.

In the introduced breeds of mulberry silkworm, the response of eggs after methyl violet
treatment (i.e. exogenous effect) according to the weight indicators is different, and this is more
clearly expressed in the Sverico-sari breed. Thus, keeping eggs in H,O for 26 days led to an
intensive increase in the weight of caterpillars: compared to the control option (eggs placed on
paper in a dry environment), the difference was 16.4% in the third age, 143.3% in the fourth age,
and 27.3% in the fifth age accounted for 3% (Table 2). However, the difference in the weight
dynamics determined in the caterpillar phase in the other introduced Oragase breed compared to the
control was +43.7% (I1I age), +65.0% (IV age) and —36.2% (V age).

As a result of the conducted research, it was found that the cocoon wrapping directly depends
on the weight index of the caterpillar before the start of the process. In the experiments, the
caterpillars were grouped according to the date of cocooning, as a result of which it was found that
the cocooning of caterpillars obtained from control (dry) and H,O-treated eggs occurred almost at
the same time: at this time, the weight of individuals was 21.5% in the native breed, 21.5% in the
introduced Sverico-sari caterpillars that start the process in the first days are 63.0%, that is,
significantly heavier.

It should be noted that the exogenous effect on eggs mainly leads to an increase in the weight
of caterpillars, cocoons, pupae and silk cover. The study of the effect of distilled water in the
experiments was mainly related to the use of aqueous solutions of the methyl violet. However, the
results of the experiments showed that water, which is the solvent of the methyl violet (check option
2), is the cause of most of the positive effect achieved. The results presented in the tables prove that
the positive effect achieved on almost all physiological indicators was obtained in the H>O variant.
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In particular, it is important to note that the increase in the weight of the silk layer was 54.4% in the
H,O variant of the domestic breed, and 80.5% in the methyl violet (0.01%) variant, with accuracy
((p <0.05-<0.001) and correspondingly was 108.8% (H,O) — 77.1% (methyl violet 0.001%).

A similar effect was recorded in the introduced Sverico-sari breed: the weight of the silk cover
was 68.2% and 79.2% (methyl violet) and 16.1% (H,0) and 11.4% (methyl violet) occurred in the
version of 0.001% solution (p<0.001%), at the same time after exposure to 0.01% aqueous solution
of 2.7% methyl violet (p<0.05).

It is interesting that in the introduced Oragase breed, the changes due to this effect were
different: the exogenous effect on the eggs resulted in the formation of a negative reaction. It was
found that keeping wintering eggs in water and 0.001% solution of methyl violet (from 20.10 to
15.11.2018) decreased the weight of the silk layer of cocoons with statistical accuracy by 33.0%
(—=78.5 mg) and 22.5% (—49.0 mg) (p<0.001) causes a decrease. It is important to note that the
detected negative effect also occurs in other physiological indicators, i.e., the difference in the
weight of caterpillars, cocoons and pupae is observed, and a slight deviation occurs in the weight of
caterpillars before cocooning in the water variant.

As a result of research, it was determined that keeping wintering eggs in distilled water and
aqueous solutions of the drug for 30 days also affects the date of flight of butterflies, but at this
time, Oragase breed shows differences again. So, in conditions where the hygrothermal background
is almost unchanged, the exogenous influence accelerates the flight of moth from pupae.

It is an interesting fact that in the studied series, a positive response in egg-laying is recorded
only in introduced breeds of mulberry silkworm: the number of eggs laid per female is 3.6-4.8 times
(Sverico-sari) and 1.2 times compared to the control version (Oragase) has already been.

The obtained results clearly proved that, depending on the storage conditions of overwintering
eggs, a serious reaction occurs when a state of physiological quiescence is formed. As it is known,
diapause — a state of physiological rest, as in all insects, plays an important role in the life cycle
and seasonal development of the mulberry silkworm. It is the diapause in the mulberry silkworm
that ensures timely exit of the caterpillars from the eggs, thereby allowing them to survive
unfavorable environmental conditions. However, the untimely hatching of caterpillars coincides
with the lack of quality natural feed, as a result of which difficulties arise in the feeding of
caterpillars in granary farms.

It was determined that keeping wintering eggs in water and 0.01-0.001% aqueous solutions of
the drug for 30 days leads to an increase in the percentage of eggs in diapause. At this time, the
exception is again detected in the Oragase breed, that is, against the background of the 15.0%
indicator of the test option, 25.9% of diapause eggs are recorded after exposure to a 0.001%
solution of the drug.

As an interesting result, it should be shown that, while a high percentage of mortality is
always recorded in the test variants, regardless of the breed, the effect with the methyl violet leads
to either a decrease in the percentage of mortality or its complete elimination: 23.5-100% in the
local Vatan breed, Sverico-sari 65.2-36.5% in (excluding 0.01% methyl violet variant) and 47.1-
39.4% in Oragase, respectively.

The comparative analysis of the obtained experimental results clearly proves that the
treatment of overwintering eggs of the mulberry silkworm with pure distilled and 0.01% and
0.001% aqueous solutions of methyl violet leads to the formation of a response on many
physiological indicators, which. The degree of expression of these reactions varies depending on the
gender: the response is more clearly manifested during the hatching and molting of the caterpillars
in the domestic breed.

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 207



T. 10. Ne5. 2024
https://doi.org/10.33619/2414-2948/102

bBroanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

https://www.bulletennauki.ru

(248°09)
100°0>d 99°0+0°CLTT +(%606 D08 1)
't |11 | 11 TeHSL0T | frerTTTL 9°7T+1'996 90°c0(g | 8°¢1+8°00¢ CO8T- AA
(%1°+2) +(208°D0LT) '8T0T°90°60
60TFEEE6T | SLIFTCTE GO ET-AAL 2001
OLT+0°SETT - - - 9T°8+L'8ET | T°ZC+0°908 | 65E+080TI cosz (T (%L L7D5T) SJTUN 3JBATE]
90°50 (266°ST) | LLT+S+9T 5060~ AL LIBS-00LIaAS
2%8°9¢ 045LD067 | T00°0>d L 16+0°5TTT +(2409°20T1) | 610CT 1-%T100°0
TET | 9080 90°F0 e | et | e 6575091 | CEIFTLI8 | LSEF0T0STIT coze (I - FOLT- AL | #0°0T | MIRIOIA DL
+(2606" D8 1) 8T0T IT°ST
260 -praid 067070951 CO8T- AA -GTI
opidizin) #2608 Do 1) 81079060
T'+1+6°50¢ | T00'0=d LTTHOF6LT | 0°CTF0S08 SO TT-AAL pejep
90°80 v | 6L LL| THIFSELT | OeH+S8F0T | €T1H0°SETT '60°¢0 (T «(%TLD081) CTT sy 9BATE]
90750 LT1+8°¢61 c0'50- Am TIES-0JLIBAY
FOTE | %ts8 0450067 | T00°0>d 6579691 #(2069°D051) | 610T O™
TLT | 90701 90°+0 FL|T89 | ¥6 | TTI+STET | OF9+0'€TET | 0°SLFE 0091 coer (I SE0+8FT FOIE- A | HOLT suairiady
(BurIajursm
— Bwmurewas
a1
PuE  LOHO #2606 D08 1)
(945¢ uo paSremws 0cT=0sTeT G081 AA IRYs- ggeice
D00€) FET  spun CTH+SLIFT (%L L D5 T) SHUL 091
90720 reqqidisied) %L°8T | T°S1+8°0£¢€ SO0T-AAL ‘810T°90°60
0'c spun | Q°E1F6°65T £858°06 | CRCFTOCL T80T 9F6 900 (T #2659 D05 T) P2JEp SBATR]
$L6 90°90 I'TE+0°052T | 9°01+5°991 $0 TE- Al TeHL
POTE %01 0455D08T 0€° T8 +(209°D021) 610T DS
LTv | 9001 90°£0 - - - | e00=T8ET | TTTIFOTOS CT0F0° 186 609z (1 - FOLT- AL | ¥00T 0214848
(3]
S bem | £ ow s % | b ES wm 3§ q mmm : Q wuum S o
SlE35| f8%52 suotsuan T o ® 3 T38| 2858 e B i3 | @& S
3 W S PUD DL UaIIq 3 = A 5 Hg B =y = R &5 g 55 =
~ aouasaflip 131841 ba & = = 5 R S =

SOO3 INHOMMTIS 40 SNOILIANOD 9NId33X 1NJd3441d OL SA33H9 WHOMMATIS d30NAOHLNI 40 ISNOJSFH TVIIOO0TOISAHd

¢9dlqel

208

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0)

(ec) (D)



T. 10. Ne5. 2024
https://doi.org/10.33619/2414-2948/102

bBroanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

https://www.bulletennauki.ru

w046 LL D0TT
£ CT+8'8C6 CO8T- AA

#2406 D0TT 001

0FT+5 686 9'cT+0'c6F GO CT-AAL )T JBATET

90°90 «(%689D08T) 8T0TLOE0

9°01+0°687 6090~ AT 8sEseID

%667 | ©%68.D067 | 100°0=d T'1£+0°8691 #(%659°D05T) 610C *947100°0 21

L9 | L0 90°50 6V | §TT | 6F | 0°6F0°69T | T'CIF0°60TT | O TT+0TSET COET - ¥087 - All FO0T | -IRIOIA DA
«(%68.°D07T

6FT+8'556 08T AA 8I0TITSIT

«(2658D06T) -0T°0Z:2ep

0Z1+€° 109 66+E LY SO ST-AAL IATJ03119° 08

90°L0 «(2608°D0LT) SJIUTL 9JBATR]

9 IT+6'18C "C0°60- AT 8T0TLOE0

%69 | %$5D00€ | T00°0>d 6 TEX0°0981 «(2609° D06 T) 6107 aseseID

08 | "LOHO 90°Z0 68 | 0°€E | 64 | LOO+E6ET | ST O-6'6TL 20°0+6'8%8 o1 - PO LT - AL 00T O ol
#2658 D0TT

8 LTF0°566 COLT- AA 91218

# (2606 D06T) - 90°C

EPT+6'8E¢ 6E°8+6 0EF SO ET-AAL 0£1

90°60 «(%689D081) SJIUN SBAIET]

80T+E ST 50750~ A "8T0TLOE0

9%0°CT | %4TLD06T 8°07+5°5891 #(%659° D06 T) 6102 JeHL

OLT | 90701 "90°80 - - - | 8% 0°817 | O'TF+09TTT | STEE+009%1 COFET - YO TS - ALl F0°0T aseseID
«(%60L°D007)
9 ETHLYL 00T AA

#(%6LLD08T) 81079060

CEE+0'CT6 FOT+S0%1 GO ST-AAL pajep 08

90°70 90760 #2606 D09T) SN SBATE]

(Surumds FEF0TLL "C0'60- A LIES-0JLI2AS

u00303) | 9%TCE | “%5LD067 | s0'0=d ['8£+0°9781 #(%659°D05T) 610T -2%710°0 1

095 | 90°L0 900 L9°0 | [T | §¢| 9¢H07THT | 85 0+CLF6 | TE9FR00ST COLT 8E0+8FT YO 1€ - ATl 00T | IR]OIA DL

Z 9]ge uonenunuo))

209

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0)

()



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

Against the background of insignificant fluctuation of the weight indicators of the caterpillars
belonging to the local breed, a clearer response on this indicator was detected in the introduced
Sverico-sari and Oragase breeds: the exogenous effect on overwintering eggs caused an increase in
the weight of the silk cover with statistical accuracy against the background of an increase in the
mass of caterpillars, the weight of cocoons and pupae stimulated.

As the most important result, it is necessary to pay particular attention to the reduction of the
percentage of egg-laying, diapause formation, and death rate regardless of the sex of the mulberry
silkworm, which is a positive response to the effect of the methyl violet.

The results of the present research can be used in the development of issues such as the
identification of more sustainable and promising breeds of mulberry silkworm in the conditions of
Azerbaijan, as a prerequisite for predicting the successful introduction of mulberry silkworms.
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