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Abstract. The study of the process of migration in aphids has great practical importance. Thus,
the aphids pass from one plant to another by these morphs and feed there and maintain their
population by growing. The literature information on the research of the photoperiodic reactions in
aphids is sufficient. However, the seasonal adaptation characteristics of sugar beet aphids have not
been studied up to date in Azerbaijan. For this reason, the study of an impact of photoperiod on
the emergence of winged ones in the population of black bean aphid is one of the important issues.
During the study of reaction of individuals fed in the same routine against the photoperiod in the
next generations, it has been defined that short photoperiod is more observed in the following
generations. It seems that the information collected from the former generations is directly passed to
the next generations. The results show that the continuous breeding of these species by means of
parthenogenesis is only available in the long day (14, 16, 18, 24 hours) routine. However, the
winged individuals prevail in the short photoperiods. The preference of winged individuals in
24 hours of photoperiod rather than others (14—18 hours) is probably related to the physiological
changes occurs in them.

Annomayusa. Bompoc o Murpanusx Tied uMeeT OoJbIIOe NMPaKTHYECKOe 3HaueHHe, T. K.
Murpanus, oOecneuuBas TIepexol Ha pacTeHue Oojee OnaronpusiTHOE Ui NUTaHUA U
Pa3MHOXEHHUSI, CIIY’)KUT OCHOBHBIM CPEJCTBOM, MOJACPKHUBAIOIIMM BBICOKYIO YHMCIEHHOCTb TIEH.
JluTepaTypHbIX JaHHBIX MO U3yYEHUIO (HOTONEPUOIUYECKUX peakluil y mied gocratouHo. OnHako
70 CHUX TOp U3Y4YEHMIO CE30HHOM ajamnTaliu CBEKJIOBUYHON TIIM B A3epOaiipkaHe He yAeNsoch
BHUMaHMe. Vcxoas U3 3Toro B JaHHON paboTe 0coboe BHUMaHKE OBLIO YENEHO BBIAICHEHUIO POJIU
(boTONeprUoIMYECKUX YCIOBUN B PEryssluyd 0Opa3oBaHUs KpbLIaTbiX (Gopm 3Toi M. Pesynbrars
OTIBITOB TOKa3bIBAIOT YTO, OECHpPEpbIBHOE MapTEHOTEHETHYECKHE Pa3MHOKEHHUS y ATOM TIU MpHU
17 °C nabmromaercst TOIBKO NpPU JJIMHHOIHEBHBIX (oronepuonax (14; 16; 18; 24 gac. cB.). npu
KOpPOTKOIHEBHBIX (oTomepuomax (10; 12 wac. cB.) mpoueHT o0Opa3oBaHHUsS KpbUIATHIX (GopM
Bapbupyet ot 43,4 1o 70,5%. BaxkxHo 0oTMETUTH, YTO TEHACHIMS K (POPMUPOBAHUIO MUTPUPYIOLIHX
caMOK (B OCHOBHOM IIOJIOHOCOK) B KOpPOTKOJHEBHBIX YCJIOBHUSX HapacTaer B psay
MOCJIEeN0BATEILHEIX ITOKOJICHUHN.
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The study of ecological characteristics in the insects requires revealing the methods between
the behaviors of the individuals related to the environment. Such type of information is really
essential for the detection of the activity indicators and mainly their migration.

The study of the process of migration in aphids has great practical importance. Thus, the
aphids pass from one plant to another by these morphs and feed there and maintain their population
by growing. The literature information on the research of the photoperiodic reactions in aphids is
sufficient. Beginning from Markovich, the studies on various species have been carried out about
this topic and important results have been gained. According to his studies on Aphis forbesi and
other migrated species, Markovich defined that in these species the substitution of parthenogenesis
reproduction with sexual reproduction and formation of migrants are related to the seasonal change
of the day length [1, 2]. These results were confirmed by various authors as a result of studies on
different species: Macrosiphum solanifolii; M. euphorbiae [3], Aphis rumicis [4], Aphis chloris [5],
Brevicoryne brassicae and Myzus persicae [6], Aphis gossypii, A. craccivora 7], Acyrthosiphon
pisum [8], Megoura viciae [9].

The breeding, oviposition, seasonal alternation of generation and migration are the important
biological characteristics of the aphids. Some species differs for high specialization in food plants.
All of the aphids develop almost in several types. These types vary for their morphology along with
carrying out different functions in their life.

According to V. P. Nevskiy (1942), the main reason for migration is related to the decrease of
quality of food plant [10].

Also, A. A. Popova (1950) explains that the main reason for migration is related to the
decrease of quality of food plant in the aphids [11].

For V. V. Yakhontov (1956), the formation of migrants is related to the inconvenient
condition [12].

Lees (1966) noted that temperature and photoperiod have a special role in the growth of
aphids. At the same time, it shows that high temperature is involved in parallel with long
photoperiod in the suppression of oviparous individuals of Brevicoryne brassicae aphids. According
to him, polymorphism is regulated by photoperiod in the adults [13].

Bonnemaison (1958) indicates that Sappaphis plantagineus aphids are very sensitive to both
temperature and photoperiod. The long photoperiod and high temperature affect same in the
formation of the parthenogenesis individuals. However, the short photoperiod has an important role
in the formation of Gynoparae [14].

As it is observed, there are various thoughts about the polymorphism in the aphids.

Material and method

The experiments have been carried out in the laboratory of Insect Ecology and Physiology (in
2013-2015) of the Institute of Zoology of the Azerbaijan National Academy of Sciences and in the
Center (in 2017-2019) of Applied Zoology.

During the studies, the larvae took from individuals, fed in a stable mode in the laboratory
(19-20 °C, 24 hours at light) and collected from nature were used.

The role of winged ones in the generation of photoperiod was followed in stable temperature
(17 °C) and in seven photoperiods (8, 10, 12, 14, 16, 18, 24 hours at light).

The various sprouts of the peas planted in separate pots were used for the implementation of
the experiments and the nutrition of the aphids. The plants on which the aphids are moved are
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covered with a glass cylinder that is closed at the top. The experiments were carried out in different
variants, at least in 3 repeats. All of the experiments were carried out in photo thermostats which
control temperature and photoperiod automatically [15]. The experiments and notes were carried
out daily.

The mathematical results of the research were carried out according to Y. K. Merkuryeva [16].

Results and the analysis

According to our studies, it has been defined that photoperiod affects seriously to the
formation of winged individuals in the colonies of black bean aphid.

Thus, 18,9% of the individuals in the first generation, 24,7% in the second generation, 28,6%
in the third generation turn into winged individuals during 8 hours of photoperiod. It should be
mentioned that the highest percent for the wing formation was recorded during 12 hours of
photoperiod. In this photoperiod, 61,1% of the winged individuals was recorded in the first
generation, 70,4% in the second generation, 80% in the third generation (Table).

Table
A ROLE OF PHOTOPERIOD IN THE FORMATION OF WINGED INDIVIDUALS
IN THE POPULATION OF Aphis fabae

Photoperiods (in hour) t=17 °C

10 12 14 16 18 24

Gener
ations
(0¢]

A b a b a b a b a b a b a b

90 18,9 88 37,5 90 61,1 90 8,9 90 44 87 34 90 6,7

I 89 247 91 43,9 88 70,4 90 6,7 88 34 90 272 86 9,3

il 91 28,6 90 489 90 80,0 90 78 90 44 88 23 88 125

Total 270 241% 269 433% 268 705% 270 7,.8% 268 4,1% 265 26% 264 3,0%

a) the number of individuals used in the experiments (with numbers); b) the number of winged
individuals (%)

It 1s interesting that at least few winged individuals are observed in the periods longer than
(14, 16, 18, 24 hours) 12 hours of photoperiod. However, all of these individuals consist of winged
migrants and breed by means of parthenogenesis. The most of individuals got from larvae
developed in the short-day condition consist of sexuparae - gynoparae. The highest % is also
recorded in 12 hours of photoperiod (55-60%).

During the study of reaction of individuals fed in the same routine against the photoperiod in
the next generations, it has been defined that short photoperiod is more observed in the following
generations. It seems that the information collected from the former generations is directly passed to
the next generations (Figure).

The results show that the continuous breeding of these species by means of parthenogenesis is
only available in the long day (14, 16, 18, 24 hours) routine. However, the winged individuals
prevail in the short photoperiods. The preference of winged individuals in 24 hours of photoperiod
rather than others (14—18 hours) is probably related to the physiological changes occurs in them.
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Figure. An impact of photoperiodic information on the next generations

The results obtained from the experiments coincide with the results obtained from the study of
phenology of sugar leaf aphids. Thus, the longest day in Azerbaijan is observed in spring-summer
(14-15 light h), in May - August, but the shortest day is observed in February - March and at the
end of September, in October (12—10 light h). During the phenology observations, the observation
of winged migrants in March, few migrants in July - August and sexuparae in September - October
proves the importance of this pest in the seasonal adaptation.

Therefore, during the preparation of preventive measures for this pest its polymorphism
characteristics should be considered.
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