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MORPHOLOGICAL CHARACTERISTICS AND BIOECOLOGICAL
PECULIARITIES OF DEVELOPMENT OF TUTA ABSOLUTA POVOLNY
(LEPEDOPTERA:GELECHIIDAE) UNDER LABORATORY CONDITIONS

Abstract. The article provides data on the determination of morphological features and bioecological features of
the development of a particularly dangerous object Tuta absoluta (Povlony) in laboratory and greenhouse conditions.
In greenhouses and laboratory conditions, the imago begins to actively mate 3-4 hours before sunrise. In laboratory
conditions, females lay eggs on the surface of leaves (35%), below (45%), stems (15%), fruit leaves (5%), but the
fruit was not laid. After hatching from the eggs, the larvae chew through the entrance to the mesoderm of the leaf and
penetrate for 5 minutes. The Larva Of T. absoluta is almost cylindrical in shape, with a distinct head, three pairs of
pectoral legs, and five pairs of ventral pseudopods. After completing all five stages of development, the larvae
emerge from the mine, and sometimes pupate there. Before pupation, the larva changes its color from dark green to
light green. The pupa of the tomato moth, as in other Lepidoptera, is of the “obtecto " type, that is, with the future
appendages of adults. It has the shape of a cone 4.5-5 mm long and 1.3-1.5 mm wide, greenish in color, turning to a
more intense brown, and at the end of development becomes brown.

In the population, females predominate over males. At a temperature of 15°C and 33°C the ratio of female to
female life expectancy varies. The higher the air temperature, the more females predominate in the population.

Keywords: tomato, tomato moth, eggs, caterpillar, pupa, imago, temperature, humidity, development.

Introduction. 7. absoluta, included in the European and Mediterranean plant quarantine and
protection organizations (e & D) as a quarantine form in the A1l classification list in 2004. However, since
the phytosanitary instruction 2000/29/EC does not contain information about it, the import of tomato fruits
imported through export from third countries to the European Union is not prohibited, and quarantine
checks were not carried out [1]. It is obvious that this situation has spread to countries around the world,
including in Europe, despite the good organization of the plant protection service.

In the United States, to reduce the spread of 7. absoluta, the departments of animal husbandry and
plant protection (APHIS) regularly update the list of countries that have passed technical inspection of all
imported goods and received permission to export tomato fruits.

The distribution biology of this species can be divided into several stages: emergence, adaptation, and
distribution [2]. Local (endemic) exuberance of the tropical zone in the last decade as a result of this
property is rapidly spreading in the fields and introduced into the production of tomatoes, for example, in
southern Europe and North Africa. Quickly entered the entire world production of vegetable crops as a
particularly dangerous pest.
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In recent years, tomatoes have been intensively grown in covered areas in the southern and South-
Eastern regions of Kazakhstan. This provides only 67% of the domestic demand in the off-season.
Therefore, we depend on imported goods coming from outside. According to the center for trade policy
development JSC, Kazakhstan received 41855 tons of tomato products from Central Asia and other
countries in 2017 [3]. As a result of this exchange trade, T. absoluta, a quarantine pest of tomato culture,
has already entered the territory of Kazakhstan for the first time. Tomato moth can enter the territory of
Kazakhstan with imported goods, as this dangerous pest is found in neighboring countries. In the Bukhara
and Tashkent regions in 2015, tomato fruits were found damaged by the tomato moth [4].

According to the plant quarantine service of the Republic of Kazakhstan, in 2015 a particularly
dangerous pest of vegetable crops was detected in Aktobe, Kyzylorda, Turkestan and Zhambyl regions,
and in 2016-in Atyrau, Aktobe and Almaty regions [5].

Research materials and methods. Laboratory practice was held in the laboratory "useful arthropods"
of the Kazakh research Institute of plant protection and quarantine named after Zh. Zhiembayev from
30.04.2018 to 30.09.2018. As a parent population, 7. absoluta was collected in the southern region of
Kazakhstan from the Kulan greenhouse. Tomato seedlings that were planted and grown 50 days ago as a
plant are managed. Tomatoes were sown in plastic containers with a diameter of 15 cm, which were in the
ratio of soil: peat (1: 1). In a 40x40x50 cm cell, the mother population was bred by placing 4 plants. It was
carried out with the control of development and harmfulness at different temperatures. The experiment
was repeated 5 times, the results were taken into account every day. The development stage of 7. absoluta
occurred between the minimum stage of 80C and the maximum temperature of 38°C. In practice, in the
temperature range of 8-9°C, 10-13°C, 15-18°C, 20-23°C, 25-28°C, 30-33°C and 35-38°C, the humidity was
50-60% and the photoperiod was 16: 8 (L:D). Light showed luxometer 910-970 LUX model "TKA-LUX".
Since our region is located in the temperate zone, data on development activity during this period is very
necessary.

A mole of tomato was sent to a cell for 4 tomato plants in the ratio of 1: 1 (figure 1).

Figure 1 — Tomato plant damaged by the fruit moth in the experiment

The type of imago in tomatoes was determined by the external description and signs of the genital
organ of males A. A. Sineva et al Authors with data and the determinant of the vole family [6,7].

Research result. At rest, 7. absoluts body is yellowish, gray, and rod-shaped with a length of 5-6 mm.
The wingspan is 10-13 mm. In the upper part of the forewings, clear black lines are visible, arranged in
rows, radially arranged in yellow-yellow color, along the extreme walls of the wings there are dashes
formed by gray scales. On the main half of the wing, black dots are visible, if some are clear, others are
not noticeable.

The forewings of 7. absoluta are thin, lance-shaped, and the margins, especially the underside, are
scaly. The hindwings are trapezoidal, curved, with a fringe on the outer side. At rest, the wings stick to the
body (figure 2 a).

The head went from yellowish to black. Mustache rings are white and black. The bottom is usually
black, with the addition of thin white dashes. In the head Department, you can observe simple eyes [6].
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In the pest population, females are somewhat predominant. The male is separated from the female by
the structure of the wings, the male consists of one large bristle, and the female-of three thin bristles. The
underside of the male's abdomen is dirty whitish, the edges of which turn to gray, the female is white, with
4 black lines curved along the edge. Females lay 70-260 eggs.

To more accurately determine which species the tomato moth belongs to, you can find out by the
structure of the male's sexual organ. The male's penis is hook-shaped, with a large Prong located in the
center of the inner side.

C

Figure 2 — Stages of development of Tuta absoluta: a-imago, b-egg, c-star, d-pupa

Adults are beginning to glow for 3-4 hours before sunrise. Usually in the southern part of Kazakhstan,
it gives 7-9 generations per year, and the indicator changes from South to North. It develops intensively in
greenhouse conditions from spring to autumn.

Eggs are elliptical-cylindrical, without fins, length-0.35-0.38 mm, width-0.22-0.25 mm, light white
color, the color corresponding to the development of larvae inside, varies from yellowish to brown.
Chorions are covered with a microscopic grid (Fig. 2B).

According to research p. Estea, females lay eggs mainly on plant leaves (73%) and a smaller part on
stems and edges (21%), on bowl leaves (5%) and on green fruits (1%) [8].

Under laboratory conditions, females lay eggs on the front side of the leaves (35%), on the underside
(45%), on the stems (15%), on the Cup-shaped leaves of the fruit (5%), and egg laying on the fruit is
extremely rare. Oviposition on fruits was not observed even according to the studies of A. Monsterat [9].
Females, under favorable conditions, lay eggs in a chain on a leaf plate.

The caterpillar is cylindrical in shape, the head is clearly visible, there are 3 pairs of legs on the chest,
and 5 pairs of false limbs on the stomach. At this stage, the pest is very dangerous. The newly made
asterisk is not large (0.5 mm), the color is yellowish. As the colors develop (figure 2 in), they change to
yellowish-green. On the back there is a noticeable scarlet color, in the form of a spot or in the form of
lines arranged in width. At the front wrought iron legs there are hooks of different sizes, arranged in a
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circle. The development of a starship consists of 4 stages. Caterpillars from eggs, moving away from their
origin (especially if they are in groups), after 3-40 minutes feed only on parenchymal tissues, penetrating
inside, creating a vertical hole up to 0.2 mm wide on the surface of leaves and fruits. First, the caterpillar
increases in length, and then begins to blur in width. When reaching the size of 5-7 mm, the affected area
of the leaf becomes an enlarged spot (mine) up to 1-2 square cm. From the damaged parts of the leaf,
excrement in the form of granules is clearly visible. With dense damage, the affected areas on one sheet
expand, connecting with each other. In this case, if the surface of the leaves is not enough for all the
caterpillars, they leave their original places and go in search of other parts of the plant to complete the
development stage.

The food of the caterpillars in the leaves and fruits of the bowl is different. A caterpillar that has
emerged from an egg on the leaves of a bowl, due to its limited size, is forced to wander for 1-2 days,
leaving its original zone, and begins to penetrate the fruit. It is usually observed when the leaves and stems
are not able to complete their development, that is, they do not lay eggs on the fruits, but explain their
damage. The holes located around the bowl on the fruit are faintly visible at first, as they are often covered
with petioles. Only a few days after the penetration of asterisks, holes begin to be visible, as the damaged
parts become black as a result of the accumulation of excrement. In the case of mine propagation, the fruit
may be subject to necrosis, as the cause is the ingress of secondary pathogens through damaged pathways.
The most dangerous can be considered damage to the growth point at the top of the stem, since in this case
the growth and development of the entire plant stops. Damage to the product from the pest reaches
80-100% (figure 3).

Studies on the biology of tomato moth development at air temperatures from 8 to 38°C are shown in
table 1.

Table 1 — Duration of development of Tuta absoluta (day) depending
on the air temperature (Laboratory of Biological plant protection, 2018)

Air temperature, °C Day - Total number of
eggs larva pupa imago days

8-9 15,34+0,44 46,9+0,90 31,2+0,41 32.8+1,08 126,24+0,71
10-13 8,375+0,37 39,8+0,74 18+0,57 20+1,6 79.57+0,82
15-18 7,8+0,13 28,6+0,57 12,540,25 23+0,5 71,9+£0,36
20-23 5,4+0,20 11,140,20 7,6+0,27 17,2+0,65 41,34+0,33
2528 4,60,20 10,9+0,20 6,3+0,22 16,9+0,41 38,7+0,26
30-33 1,8+0,13 7.14+0,17 5,04+0,10 16,2+0,41 30,18+0,41
35-38 3.2+0,13 8,8+0,41 5.44+0,27 16,4+0,27 33,84+0,27

* The experiment was conducted in laboratory conditions.

The results of the study show that the lifespan of eggs, caterpillars and pupae decreases with
increasing average temperature, and also weakens as a result of lower weathering. The lower temperature
threshold of the egg, caterpillar, and pupal development stage is 8-9° C.

According to the data shown in table 1, the duration of the development of the average period of
harmfulness of a starship is from 10 to 25 days. These data show that the normal development of a starship
depends on many indicators, including temperature and the quality of the power source. In our practice, at
70C, stargazers fall into suspended animation. Well, the most suitable temperature showed an interval of
25-28°C and 30-33°C. With these indicators, the starlet develops quickly, with a sufficient amount of food,
the duration of development is reduced,and the size of the pupae reaches 5-5.5 mm. The temperature of
30-33°C was the most suitable for starships. Their transition from one stage to another took 2-3 days. If
the air temperature indicator decreases, the duration of development will continue. And if you rise above
the norm, the periods of development will continue. A sharp decrease or instantaneous increase in air
temperature will negatively affect the viability of the imago. Therefore, controlling the temperature regime
allows the imago to influence the life span. In practice, it turned out that 85.2% of adults ceased to exist as
a result of a sharp decrease or increase in temperature. To do this, use shelters that shade from the sun in
greenhouse conditions, or lower the external temperature conditions at the beginning of the growing
season of tomatoes.

In practice, the duration of development of the same asterisk can last several days, if there is a lack of
food, the development stage may not end in one place, but go to another. Under such conditions, their

— 114 ——




ISSN 2224-5227 1.2021

shape and size do not correspond to the stage of their own development. Only by looking at their head
capsule and other identifying marks can we determine what stage of development the Stargazer is at,
meaning the Stargazer and pupa will have a much smaller shape than usual. However, the imago from the
doll will also be smaller in size .

Surviving from unfavorable environmental conditions, caterpillars, feeding in the plant tissues, after
completing the development stage, go to the pupa outside the leaf (figure 3). After hatching from the
leaves, the pupa passes within 2 days. At this stage of the star-shaped development of the pest, it is
favorable for secondary treatment with contact (chemical and biological) preparations.

After development is complete, most star-shaped animals fall to the ground or are wrapped on a silk
elephant (7-9 mm long) on the same leaf, to which soil particles can adhere. In our practice, we found that
72.8% of starworms were rolled up on the leaf surface of an elephant, and then, after completing the
puppet stage, from the number of adults that flew out. After the caterpillars completed the development
stage, we scraped the surface part of the plant into a separate cell, and the soil in a plastic container was
placed in separate cells. The air temperature and humidity were at the same level. Depending on the
temperature in each experiment, the imagos began to fly for a certain period of time. At this point, the
undeveloped pupa determined the output ratio of paternity and motherhood (table 2). the Caterpillars are
looking for a dry leaf and stem for the pupa. Finding a comfortable place, they weave themselves silk
cocoons. Thus, the caterpillar returns to the cocoon even on withered leaves and stems.

Table 2 — The ratio of males to females in the resulting population (Laboratory of Biological plant protection, 2018)

Temperature, °C Starworms Number of males, Number of females, The ratio of the male
PCs. PCs. to the female
15-18 13,2+1,17 13,4+1,15 13+1,32 1:0,97
20-23 14,6+1,6 13+1,17 16,2+1,7 1:1,2
25-28 20+1,75 17,2+1,02 22,8+1,38 1:1,32
30-33 27,5+3,5 21,4+0,44 33,6+2,04 1:1,57

After returning to the cocoon, the caterpillar remains stationary for 1-2 days. Under our observations,
the average duration of the doll stage is 6-12 days. In Kazakhstan, T. absoluta does not have a pronounced
diapause and falls into anabiosis in unfavorable environmental conditions, in particular at low or high
temperatures. In the colder months of the year, pupae predominate in populations. According to table 2, at
a temperature of 20-380C, humidity above 50%, the output of Queen cells from the doll prevailed, and a
decrease in temperature and humidity contributed to the output of Queen cells from the doll

T
|
|
|

Figure 3 — The difference between the shape of dolls and the influence of the external environment and lack of nutrition

The pupa is conical in shape, 3-5 mm long, 1.1-1.8 mm wide, green to brown, dark brown towards the
end of the development stage. Pupal development takes an average of 6-12 days. The pupa passes in the
soil, on the leaf surface, wrapped in a cocoon.

The doll cremaster, which facilitates the exit of the imago from the pupa, is visible on the X and last
segment of the abdomen, it consists of braided rigid and curved (10-11 pairs) bristles, 4 pairs are located
on the back, 6-7 pairs-on the periphery [10].
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Exit from the pupa most often occurs at night, the most active time for adults. Freed from the doll, the
imago remains motionless until the wings are completely dry and moves away from it for some distance. It
takes some time to complete the maturation of the male's sex glands: from a few hours in males to 20-22 hours
in females. During mating, the male and female abdominal parts are in a sticky state from a few minutes to
4-5 hours, females lay eggs after fertilization on the leaves, mainly at night, for a week (maximum
3-5 days). Females live longer than males.

Table 3 — The effect of temperature on biological parameters
of Tuta absoluta (Laboratory of Biological plant protection, 2018)

Temperature, °C Viable eggs, % Number of eggs from Imago life span, day
1 female, PCs. males females
15-18 48,7 70+3,2 12,06+0,28 23+0,5
20-23 67,00 165,4+5,69 7,10£0,37 17,2+0,65
25-28 75,50 183,4+2,63 6,1+0,44 16,9+0,41
30-33 9572 219,8+7,16 530+0,28 16,2+0,41

The ratio of the life span of the male and female in the temperature range from 15°C to 33°C is
different (table 3). the life Span of females depends on the intensity of their egg laying. The most
favorable air temperatures for females are 25-28°C and 30-33°C. There is not much significant difference
between these indicators. In these indicators, we observed that females have a higher egg production, a
shorter life span, and at lower temperatures, egg laying is less and a higher life span. In male imagos that
have emerged from eggs, within 24 hours after the development of the sex glands cease to exist, reflecting
from the female. This information was obtained through the experience of determining their survival rate
by keeping males and females in a cage at low temperatures in a ratio of 1: 1. When counting after 5 days,
the killed individuals were pulled out of the cage, the sex was determined under binoculars and taken into
account. The imago does not tolerate an immediate increase or decrease in air temperature, but the eggs
and larva have become more stable. During the experiment, adults adapted to a temperature of 250C, the
death rate from fluctuations in air temperature was 95%, and the inedibility of eggs showed 9.8%.
Therefore, the use of negative factors and methods that negatively affect the survival of starships can
affect the normal functioning of the pest population.

Conclusion. The tomato moth quickly adapted to the new region and, as a result of its resistance to
environmental conditions, entered the countries of Central Asia, and in 2015 it spread across the territory
of Kazakhstan in the Aktobe, Kyzylorda, Turkestan and Zhambyl regions. Biological development of the
pest occurs at a temperature of +8 - +38°C, this indicator contributed to the appearance of 7-9 generations
per year in the southern regions. The air temperature of 7°C entered a state of suspended animation, that is,
it does not fall into diapause in adverse conditions. The ratio of females to females depends directly on the
air temperature and humidity. When the air temperature drops below 20°C, males predominate, and when
the rise is higher, females predominate. The harmfulness of the tomato moth, which has fallen into a new
zone, destroys the tomato crop by 80-100%. Farmers suffer economic losses due to ignorance of the
biology of this pest and the lack of natural entomophages.

A.K. Anumoexosa', B.A. Jlyiicem6exos?, JI.P. Xunupos®, A.M. Uagunosa*, A.W. Kymagynaepa’

13 Kasak yITTHIK arpapiblk yHuBepcuTeTi, Anmarsl, Kasakcran;
2bl. XKakaes aTeiHmarsl Kazak Kypill IIapyaIIbUIbIFGl FEUIBIMH-3€PTTEY HHCTHTYTHI, Kb3buiopaa, Kazakcram;
4K. XKuembaer arbingars Kasak eciMIik KOpFay KOHE KAPAHTHH FHUIBIMH-3€PTTEY MHCTHTYTHI,
Anmarel, Kazakcran;
S IleMkenT yruBepeuteTi, Lpmvkent, Kazakcran

3EPTXAHAJIBIK )KAFJANJAFBI TUTA ABSOLUTA POVOLNY-HBIH
(LEPEDOPTERA:GELECHIIDAE) MOP®OJIOTUSLIBIK BEJIT'IEPI MEH
JTAMYBIHBIH BHO?KOJIOT USLIBbIK EPEKIIEJIIKTEPI

AnHoTanus. Makanazna 3epTXaHANBIK JKOHE JKBUIbDKAl JKarmalbiHma aca kayinTi Tuta absoluta (Povlony)
HBICAHBIHBIH MOP(OJIOTHSIIBIK OenTijiepi MEH OMOAKOJOTHSIIBIK JaMy €peKIIeNiKTepiH aHbIKTay OOUBIHIIA AepPEeKTep
kentipineni. XKempbkaii MeH 3epTXaHAIBIK JKaF[aiaa IMaro KyH IibiFapaad 3-4 caraT OYpeIH OelceHi IIaFbuIbica
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Oacraiiapl. ¥pbIKTaHFaH aHalblK 1-1.5 Toynmik eTkeH coH Oip amTa OOWBI TYHr1 Me3riiie >KYMBIPTKA cajiajibl.
3epTxaHalbIK JKaFaaiaa aHalbIKTap KYMBIPTKAHbI Oip-OipieH HeMece Ke3leHCOK peTIeH skambipak oetiHe (35%),
TeMeHri karbiHa (45%), cabarbina (15%), TocTaraHma xambiparbiHa (5%) cajambl, a JKEMICKe JKYMBIPTKA Caly
JKaFaibl Oaiikanmazsl. JKyYMBIpTKagaH IIBIKKAH SKYJIBI3KYPTTap COJl aliMakTaH ajibicTaMail 5 MHUHYT apajbIFbIHAA
JKarblpak Me3ojiepMachiHa enenti. 7. absoluta sxynibI3KYpTH UIHMHAP TPi3ai, 0ackl alKbIH, YII XY KeyJe asKTrapbl
JKoHE 0ec KYI Kypcak KaJlFaHassKTaH TYpazbl.

3epTTeyiMizne KYIABI3KYPTTHIH JaMy CATBICHIHBIH Y3aKTHIFBI JaMy Ke3eHiHAe Oip aliMakTa KOPEeKTECHTEH
KYJIABI3KYPTTApMEH CallBICTBIPFaHAA a3bIK i371em, OipHelle peT OpbIH aybICTBIPFaH >KYIIBI3KYPTHIH OOHBIHAA
OipHeIe KYHre apTaThIHBIH KOpCeTTiK. Kp3aHaKNmeH KOpPEeKTEHETIH XYIABI3KYPTTap 0acka KOPEKTIK ©CIMIIKIeH
(MbIcanbl, OakIakaH MEH KapTOI) KOPEKTEHETiH JKYJIIBI3KYPTTapMEH CalbICTHIPFaHAa JKbUIJaM AAMUTHIHBI aTall
otinai. Taram canmacel KyHapIIBUIBIKKA, )KYMBIPTKAJIApABIH eMip CYpyiHe KoHe JepHocia exiMine ae ocep ereni. damy
Ke3eHIHIH OapiblK Oec CcaThICHIH asKTaraHHAH KeHiH, >KYIIBI3KYPTTap IHIHEH IIBIFBII HEMEce COJ JKepje
KybIplIakrana Oactaiinel. JKyJaab3KypTTap KybIpliakTaHap ajlJIblH/1a TYCiH KO KachUIJaH allblK )KacbUIFa ©3repTill,
©31H epMEKIIeli KOKOHFa opart, 1-1.5 Toysrik 00#bI KO3FaIBICChI3 KATaIbl.

Kri3anak kyiie ke0eleriHiH KybIpIIarsl, 0acka KaOBIPIIBIKKAaHATEUIAP CEKUIII «obtectoy miuriHzec, sSsFHU OoJa-
IaK YJIKeH ecinaiizepMeH Oipre 6omanbl. Kybipimak y3eHIBIFE 4.5-5 MM xoHe eHi 1.3-1.5 MM, KoHYC Tapi3zai, )Kachul
TYCKe OOsIIFaH, 1aMy CaTBICHIHBIH COHBIHa KOHBIP O0Iapbl.

[omymaumsaaa aranbKTapra KaparaHaa aHanbIKTapel OackiM. 15°C xone 33°C Temmeparypana aHAIBIK TICH
aTaNBIKTBIH OMIP CYPY Y3aKTBIFbI opTYpJii Ooiampl. Aya TemIepaTtypachl HEFYPIbIM JKOFaphl 0oJica, TOIMyJIsIusaa
aHAIIBIKTap 0achIM TYCeIi.

Tyiiin co30ep: KpI3aHAK, KbI3aHAK Kyiie KeOeleri, »yMBIPTKA, KYIABIBKYPT, KyBIpIIaK, UMaro, TeMIeparypa,
BUIFJIJBUIBIK, JaMy.

A.K. Anumoexosa', B.A. Jlyiicem6exon?, JI.P. Xunupos®, A.M. Yagunosa*, A.W. Kymagynaesa’

13Kaszaxckuii HAIIMOHABHBIN arpapHbIil YHUBEPCHTET, AnMathl, KazaxcraH,
’Ka3zaxcKuil HaygyHO-HUCCIIeI0BATEILCKHI HHCTUTYT prcoBocTBa uMenn M. XKaxaesa, Ke3putopna, Kazaxcran
& 2 &
“Kazaxcknit HUU 3amuTh v KapanTuHa pactenuii umenn JK. XXumembaepa, Anmatel, Kazaxcram;
SHIsMKeHTCKHE yHUBEpcuTeT, IlsMkenT, Kazaxcran

MOP®OJIOTHYECKAS XAPAKTEPUCTUKA 1 BUOOKOJOI'MYECKUE OCOBEHHOCTHU
PA3BBUTUSA TUTA ABSOLUTA POVOLNY (LEPEDOPTERA:GELECHIIDAE)
B IABOPATOPHBIX YCJIOBUAX

AHHOTanus. B cTartee mpuBOAATCS NaHHBIE MO ONPENEICHUI0 MOP(OIOrHIECKNX NMPHU3HAKOB U OMO3KOJIOTH-
YECKUX OCOOCHHOCTEH pa3BUTHA 0c000 omacHOro oobekra Tuta absoluta (Povlony) B 1abopaTOPHBIX M TEIUTHIHBIX
YCIIOBHSIX, KOT/Ia IMaro HaYMHAET aKTHBHO CIapuBaThes 3a 3-4 daca mo Bocxoma Comana. Coyers 1-1.5 mHei mocne
CHapHBaHUs, CAMKH OTKJIAJbIBAIOT SIMI0 B HOYHOE BPEMsl B TE€UYEHHE HEAEIH. B 1abopaTOpHBIX YCIIOBUSX CAMKHU
OTKJIQABIBAIOT SAUIIO ITO OJHOMY HJIM OECTIOPSI0YHO Ha MMOBEPXHOCTH JIUCTHEB (35%), cHm3y (45%), B cTebmax (15%),
Ha JHCThAX 4amek (5%), a Ha MmIoAax MOYTH HE OTKIaibIBaroT. Ilocie BBUTYIUIEHHS U3 SIMI] JIMYMHKA MIPOTPHI3ACT
BXOJ] HA ME30JICpMY JIUCTA U POHHUKAET B HEro B TeueHue 5 MunyT. Jluuunka 7. absoluta iMeeT MOYTH IMIHHIPH-
4ecKylo (OpMy, C YETKO BBIPQKEHHOH TOJIOBOM, TpeMsl MapamMH TPYIHBIX HOKEK M TSTHIO MapamMHu OpIOLIHBIX
TICEBJJOHOMKEK.

[TokazaHo, 4TO MPOAOIDKUTEIBHOCTD JINUMHOYHON CTaJNM YBEINYMBAECTCSl HA HECKOJIBKO JHEH JUIs TeX 0co0ei,
KOTOpbIE HEOJHOKPATHO MEPEMENIAINCh B MOUCKAX IHIIM 110 CPABHEHUIO C TEMH, KOTOPhIE HAXOAWINCh Ha OJHOM
MecTe Ha BCEM NPOTSHKEHHH Pa3BUTHS JaHHOW craguu. OTMEYeHO, YTO JIMUYMHKH, MUTABLIMECS Ha TOMAarax, pa3BH-
BalOTCs OBICTpee MO CPAaBHEHMIO C JIMUYMHKAMH, MMTABIIMMUCS Ha JPYTHX PACcTCHUAX-XO0351€BaX TOTO XKe ceMeiicTBa
(manmpumep, O6akaxanax u kaprodene). KauecTBo nmumy oka3sIBaeT BIMSHNAE U HA TUIOJOBUTOCTh, BBDKHBAHUE STUIL U
CMEPTHOCTH JIMYMHOK. [lociie 3aBepIeHns BcexX IMATH CTaAN Pa3BUTHH, JIWYMHKH BBIXOIAT U3 MHUHBI, & HHOTJA TaM
&Ke OKyKIMBaroTcs. llepen OKyKIMBAaHHEM JIMUMHKH MEHSIOT CBOM LBET OT TEMHO-3€JEHOTO Ha CBETIIO-3EJICHBIN
user. Ilepen oKyKkJIMBaHHEM I'yCEHUIIA OIJIETAeT ceO0sl MayTHHHBIM KOKOHOM M B HETIOJBIKHOM COCTOSIHUHM OCTacTCs
B TeueHue 1-1,51Hei.

Kykoska ToMaTHOW MOJIH, KaK M Y APYTHX UYEIIyEKPBUIbIX, UMEET THII “‘obtecto”, TO ecTh ¢ OyAyLIMMHU OTPOCT-
KaMH B3pociibix ocobeil. OHa umeet popMy KoHyca aiauHou 4.5-5 MM u mmpuHoit 1.3 — 1.5 MM, 3e1eHoBaToro 1BeTa,
Nepexo/sIero K 0ojiee MHTCHCUBHOMY KOPUYHEBOMY, M B KOHIIE Pa3BUTHUSI CTAHOBHUTCSI KOPUYHEBOTO 1[BETA.

B nomymsiunyn camku npeobnanator Han camiamu. [Ipu temneparype 15°C u 33°C cooTHOIIEHHE TPOJIOIDKH-
TEJIFHOCTH JKU3HHM CAaMKH W CaMKH pazindaeTcs. UeM BhIlIe TeMIlepaTypa Bo3ayXa, TeM OoJjblie B MOMYJISIIUK Ipe-
00J1a1ar0T CaMKH.

KiroueBble cjioBa: ToMar, TOMaTHass MUHHAPYIOIIAs MOJb, SO, TyCEHHIA, KyKOJIKa, UMaro, TEMIEparypa,
BIIAXXHOCTB, Pa3BUTHE.
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