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CALIFORNIA SHIELD BEETLE IS A DANGEROUS QUARANTINE PEST
OF AN ORCHARD IN THE SOUTH-EAST OF KAZAKHSTAN

Abstract. The article presents data on the influence of damage to trees by the California shield on the
measurement of growth processes of Apple trees. On trees with a degree of damage of 4 points and covered with
shields, cracks were formed, which eventually lead to the suppression of growth processes and the gradual death of
trees. Therefore, the California shield should be suppressed as much as possible in the first generation to prevent
damage to the fruit.

During the research, we used generally accepted methods of plant protection and quarantine. Pheromone traps
for catching the California shield were hung during Apple blossom, along the periphery of the tree crowns at a height
of 2 m, in the middle rows of the array at the rate of 1 trap per 2 hectares of fruit-bearing garden. Surveys of fruit
stands using pheromone traps were carried out only during the summer of males. The traps were checked every
7-10 days, and the pheromone was changed 1 time in mid-summer.

The results of observations showed that with the highest degree of infection of trees, which is 4 points, the
growth of shoots is reduced compared to a healthy tree by 36.4%, respectively, the leaf surface area is reduced by
38.8%. On trees with a degree of damage of 4 points and covered with shields, cracks were formed, which eventually
lead to the suppression of growth processes and the gradual death of trees.

According to the data obtained, when trees were populated with 2 points, the percentage of affected apples was
14.3%, when a tree was populated with 3 points, 42.5%, and 55.6% of the fruit was damaged with 4 points. Even if
the pest infects 14% of apples, the products are perceived as not standard and not high-quality, so the California
shield should be suppressed as much as possible in the first generation to prevent damage to the fruit.

Key words: California shield, quarantine, pheromone, traps, damage, population, monitoring.

Introduction. California shield-Q uadraspidiotusperniciosus Comstock (family Diaspididae,
subfamily Aspidiotinae, tribe Aspidiotini) was first described by D. Comstock (Comstock, 1881) in
California. In Europe known as "mealybug St. Joseph " (San Jose scale). It is one of the dangerous
quarantine pests of many fruit, berry, ornamental and forest species [1].

Research materials and methods. During the research, we used generally accepted methods of plant
protection and quarantine. Pheromone traps for catching the California shield were hung during Apple
blossom, along the periphery of the tree crowns at a height of 2 m, in the middle rows of the array at the
rate of 1 trap per 2 hectares of fruit-bearing garden. Surveys of fruit stands using pheromone traps were
carried out only during the summer of males. The traps were checked every 7-10 days, and the pheromone
was changed 1 time in mid-summer.

To determine the degree of damage to the Apple tree by the California shield, a four-point scale
developed by A. N. Kirichenko was used as a basis[2].

0 - points-the tree is clean;

1 - point-the damage is weak, isolated individuals of the shield were found on the tree;

— § —
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2 - points - damage to the plant is average, there are colonies of shield plants;

3 - points-the damage is severe, the tree on the 1/3 surface is covered with colonies, there is an initial
stage of cracking of the bark, there is a shrinkage of semi-skeletal branches;

4 - points-the damage is very severe, the trunk and main skeletal branches are covered with a solid
inlay of shield colonies

The number of California woodchip in gardens was determined using the tree population coefficient
(K) according to the formula:

_P*A
100

P - percentage of tree population, %; A - average density of tree population by live females. The density of
tree population was determined before early spring processing (March-April). To do this, in the field,
using a band-aid or tweezers, the insect's flaps were removed, then the average density of living
individuals was calculated on 5 sites of 2 cm in size in various places of the trunk and branches of the tree.

Research result. The research was conducted in Apple orchards, the main fruit-growing areas in the
South-East of Kazakhstan.

California shield is a dangerous pest of fruit crops, and therefore the effective protection of trees from
it, ensuring a reduction in numbers and obtaining a commercial crop, should be directed to the efforts of
producers, which will eliminate or reduce economic damage. Since the California shield beetle is a
sucking insect, its larvae attach themselves to the bark of the tree and suck out the SAP, which causes
irregularities in the bark of the trunk and young shoots to form around the damaged area. Redness of
damaged areas appears on the leaves, leading to their deformation, as a result of which they fall off,
moreover, the total amount of green mass decreases, and the overall development of the tree decreases
(figure 1).

b - escape

Figure 1 — Damage to Apple trees by California shield

If in the first and second year the trunks and branches of trees damaged by the California shield are
covered with foci of shields, which causes them to form bark irregularities and red spots, then in the third
year the pest forms a continuous cover of shields. In damaged trees, infected leaves fall off, the buds do
not completely bloom in the spring, and the shoots shrink. As a result, the growth of shoots and the size of
leaves are significantly reduced. We measured such biometric indicators as growth of shoots and leaf
surface area in order to determine the influence of tree population by California shield on growth
processes (table 1).
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Table 1 — Influence of damage to trees by California shield on measurements of growth processes of Apple trees variety
("Zaiyliysk", "Janibek" farm in Enbekshikazakh district of Almaty region (2017)

The degree of R?ductiqn Qf le?af surface area in
. . . Growth of Leaf surface area, | comparison with indicators of a healthy tree
infestation of trees, Replication 2
point shoots, cm cm Growth of shoots, leaf surfa(zze area,
cm cm
1 57 48 1,8 4,0
) 2 59 45 33 2,2
I points 3 61 46 32 2.1
average 59,0 46,3 2,8 2,7
2 points 1 58 47 6,0
2 56 46 4,4
3 57 44 6,4
average 57,0 45,6 6,0 5,6
3 points 1 49 34 30,0
2 51 35 28,3
3 51 35 25,6
average 50,3 34,6 17,0 27,9
4 points 1 37 31 38,0
2 39 30 37,0
3 40 28 40,5
cp. 38,7 29,6 36,4 38,5
A healthytree 1 58 50 100
2 61 56 100
3 63 49 100
average 60,6 48,9 100,0 100,0
SSD 0,948 0,930 0,971 0,968

As can be seen from the data given in the table with a high degree of infection of trees, which is
4 points, the growth of shoots is reduced compared to a healthy tree by 36.4% ,respectively, the leaf
surface area is reduced by 38.8%. On trees with a degree of damage of 4 points and covered with shields,
cracks were formed, which eventually lead to the suppression of growth processes and the gradual death
of trees.
As many researchers note [1] the first generation of the California shield is considered the most
harmful. Born vagabonds spread on the tree, and along the way damage the fruit, causing apples to be
covered with red spots. The commodity value of such a crop falls sharply. If the degree of infection of the
tree is estimated at 1 point, the percentage of infection of the fruit is about 50%. We took into account the de.

Table 2 — Percentage of infected fruit depending on the degree of tree population with California shield
(“Janibek” farm, variety of Zailiysk (2017))

Degree of tree population, point | Replication | Numberoffruits, PCs. | Of them are damaged, pieces. %, damages
1points 1 105 11 10,4
2 100 8 8
3 97 9 9,2
average 100,0 9.4 9,2
2 points 1 113 18 15,9
2 100 14 14,0
3 93 12 12,9
average 102,0 14,6 14,3
3 points 1 105 40 38,0
2 30 41 51,2
3 94 38 404
average 93,0 39,6 425
4 points 1 70 44 62,8
2 75 38 50,6
3 74 40 54,0
average 73,0 40,6 55,6
SSD 0,703 0,943 0,943
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According to the data obtained, when the tree was populated with 2 points, the percentage of affected
apples was 14.3%, when the tree was populated with 3 points, 42.5%, and 55.6% of the fruit was damaged
with 4 points. Even if the pest infects 14% of apples, the products are perceived as not standard and not
high-quality, so the California shield should be suppressed as much as possible in the first generation to
prevent damage to the fruit. Figure 2 shows fruits with red spots, the degree of infection of which is from
10 to 55%.

1-points 2-points 3-points 4-points

Figure 2 — Fruits damaged by California shield, "Olzhas" and " Janibek»farms

It should be noted that in this garden, a set of protective measures was carried out against the
California shield, which provided a significant suppression of its development. The level of tree
population when taking into account the number of shield plants and damaged shoots was on average
about 7-10%. The relatively weak population of the California shield in this garden provided a low level
of damage to the fruit (figure 3). Therefore, even with a population level of 2 points, the percentage of
damaged fruit was only 6.3% [3].

Figure 3 — Damage to the California Apple tree shield

Completing the analysis of the results of field and laboratory studies, it is necessary to identify
individual periods that determine the development of the California shield and affect the effectiveness of
protective measures against the pest. Based on the data obtained, we found that the weather conditions
during the research years were favorable for over wintering the pest. Even in very severe winters with
sharp drops in temperature, the shield did not completely die, and the surviving individuals give numerous
offspring in the summer, which was seen in these years by the results of pheromone monitoring.
Depending on weather factors, the life cycle of a single replenishment larvae is completed in 30 days,
while a certain part of the larvae of the first summer generation hatched in early August goes into diapause
and at the stage of the black shield remain to winter.

Analysis of the biological features of the development of the California shield also showed that the
vulnerable phase for protective measures is the stage of the appearance of vagrants [4]. The hatching of
vagrants of the overwintered generation occurred at the beginning of the first decade of June, and vagrants

— 8§ —
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of the first summer generation were recorded in August — early September. The beginning of development
of the California shield-larvae of the first instar was noted in the second decade of April.Males were
observed during the entire month of may, and vagrants occupied the trees from the third decade of may to
the end of June. The second-generation imago of the California shield cat lasted from late June to mid-
July. The departure of the third-generation imago was greatly extended from mid-August to the first days
of October. Vagrants of the California shield having completed the development cycle in September-
October months, massively passed into the wintering stage — larvae of the first age under the shield.The
effectiveness of measures to combat the California shield primarily depends on the timing of protective
measures. Treatments against California shield should be carried out in the following terms. The first
processing is carried out in the spring during the period from budding (March 10 - April 10). The second
processing is carried out - after flowering - the fruits are in a state of walnut (May 15-20).

Conclusion. The results of observations showed that with the highest degree of infection of trees,
which is 4 points, the growth of shoots is reduced compared to a healthy tree by 36.4%, respectively, the
leaf surface area is reduced by 38.8%. On trees with a degree of damage of 4 points and covered with
shields, cracks were formed, which eventually lead to the suppression of growth processes and the gradual
death of trees.

According to the data obtained, when the tree was populated with 2 points, the percentage of affected
apples was 14.3%, when the tree was populated with 3 points, 42.5%, and 55.6% of the fruit was damaged
with 4 points. Even if the pest infects 14% of apples, the products are perceived as not standard and not
high-quality, so the California shield should be suppressed as much as possible in the first generation to
prevent damage to the fruit.

3.b. Bexna3aposa, b.K. Komxkacapos,
A.C. lunacuiioB, A.E. Kojireabauna

K. XKuenbaes areiHmarsl Kazak eciMik Kopray
’KOHE KapaHTHH FhUIBIMU 3epTTEy UHCTUTYThI, AsMaThl, Kazakcran

KA3AKCTAHHBIH OHTY CTIK-IUBIF BICBIHAAFBI JKEMIC BAKTAPBIHBIH KAYIIITI
KAPAHTHUHAIK 3UAHKECI — KAJIM®OPHUAJIBIK KAJTKAHIIAJIBI CBIMBIPBI

AnHoTanus. Makanaja anMa araniblHBIH 6Cy YAEpIiCiH enmiey OapbIChIHIA KaTH()OPHUSIIBIK KAIKAHIIAHBIH
3aKpIMJIay JIepeKTepi KenTipiareH. KamupopHHSAIBIK KaTKaHIIAIB CHIMBIPIBIH 3aKbIMIAy JeHredi 4 Oanmbl
KOpPCETKEH/Ie arallTap/a >KapbIKIIaK Iaiaa OOJbIlN, arallTbhIH ©cCy YJIepici TeXewilN, akplpblHIan eje OacTaiiibl.
CoHaBIKTaH Kadu(QOPHUSIIBIK KATKAHIIATBl CBIMBIPABIH KEMICTi 3aKbIMIAybIHa KO OepMmey ymIiH Oipinmi OybH
Ke3eHiHe-aK OaphIHIIa Kypecy mapaiapbiH KYprily Kepek.

3eprrey OapbIChIHIA OCIMIIKTEpII KOpFay MEH KapaHTHHIE KMl KOJAAHBUIATHIH OICTEP KOJJIAHBLIJIBI.
KanngopHusuiblK KaJIKaHIIAIbl CBIMBIPIbI ayjlayFa apHajiraH ()epoOMOH Ty3aKTapbl ajMa aFalllbl TYJISHIeHIe 2 M
OMIKTErl aramThlH IIETKI JKHEri OOMBIHIIA MACCHBTIH OPTaHFbI KarapblHOa 2 Ta jkemic Oeperin Oakra 1 Ty3ak
MeJmepinae utiHred. YKemic kemieTiH (GepoMOHIBI aynarblliTap apKbUIbl OaKbUIay MXYMBICTAphl jKa3aa, aTajbIK
3USIHKECTEp YIIKaHa xyprisingi. Aynarsimrapiast 7-10 kyHne Oip per Tekcepin, GpepoMOH/bI jKa3bIH OPTACHIHAA
0ip peT e3repTTiK.

Bakputay HoTmKenepl KepCeTKeHJeW, araluTapiAblH 3aKbIMIAHYBIHBIH JKOFaphl JeHreii 4 Oanmbl kepcereni,
OyTakrap eciMi cay aramreH caJbICThIpraHia coiikeciHme 36,4% azaiinsl, kanblpak OeriHiH aymansl 38,5%
KbICKapbl. KanudopHUSIIBIK KalKaHIIAIE CHIMBIPIIAPIBIH 3aKbIMIay JeHreiii 4 Oanabl KaMThIFaHAA ararirapia
JKapbIKIIAK Maiia OOJIBII, aFalThIH 6Cy YAepicl TeXein, OipTiHAe OMipIICH IITiH KOFaITa bl

AnpiHFaH MoniMeTTepre coiikec, | Oamnm meHreifinae OyniHreH aram — 9,2%, 2 Oamn neHreitinme OyiiHTEH
anmanap 14,3%-n1e1 kepcerTi, 3 Oamn geHreitinae Oymiiaren aramrap 42,5% 6onmsl, 4 6amn qeHreiiage 55,6% xeMic
Oysinred. 3ustHKecTep aiaMaHbl 14% 3aKpIMIaHFaHOA OHIM CTaHAAPTTHI €MEC JKOHE Camachl3 Ien KaObUITaHaIbl,
COH/IBIKTaH KaTU(QOPHHUSIIBIK KAJIKAHIIAIBI CHIMBIPIBIH JKEMICTI 3aKbIMJayblHa JK0J OepMmey YIiH OipiHin OybIH
CaThIChIH/A-aK OFaH Kapchl KYPECy IiapaiapblH KOJIFa ajfaH jKOH.

Tyiiin ce3nep: KaMpOPHUSIIBIK KAIKAHINIA, KAPAHTHH, (PEPOMOH, ayJIarbIlTap, 3aKbIMAaHy, MOHUTOPHUHT.
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3. b. bekna3aposa, b. K. Kom:xacapos,
A. C. Ilunacunos, A. E. Koiireabanna
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u kapantuHa pacrenuii uMm. XK. XXuenobaesa, Anmarsl, Kazaxcran

KAJIM®OPHUMCKAS IIIUTOBKA ONTACHBIA KAPAHTUHHBII
BPEJUTEJIB IIJIOJOBOI'O CAJA HA IOT'O-BOCTOKE KA3ZAXCTAHA

AnHoTtauusi. B cTaTbe TpuBeneHBI NaHHBIE MOBPEXKICHHOCTH ICPEBHEB KAIM(OPHHUICKON IIUTOBKOH Ha
M3MEPEHNS POCTOBBIX MpoleccoB si0s0HN. Ha nepeBbsix co cTeneHpio MOBPEKACHNS 4 0aniia U MOKPBITHIX MUTKaMU
00pa3zoBaInuCh TPEIIMHBI, KOTOPbIE B KOHEYHOM HTOT€ W MPUBOIAT K YTHETCHHIO POCTOBBIX IIPOLIECCOB U
MOCTETICHHOW Tnbenu aepeBbeB. [1oaTOoMy Kanmu(OpHHUHICKYIO IIMTOBKY CIEAYeT MAaKCHMAaJbHO IOJABIATH €IlE B
MEPBOM ITOKOJIEHHH, YTOOBI HE JOIYCTUTH MOBPEXKICHUS IIJI00B.

[Tpu npoBeieHUN UCCIIEI0BaHNI HCIIOIB30BAIMCH OOILEPUHATHIE B 3alIUTE U KAPAHTHHE PACTEHUH METOMKH.
DepoMOHHBIE JIOBYIIKU JUIS OTJIOBA KATM(QOPHUICKOW IIMTOBKUPA3BEIIMBAIM BO BPEMs LIBETEHUs SIOJOHH, 10
nepudepun KpOH AEpeBbeB Ha BBICOTE 2 M, B CPEIHMX psAJax MaccuBa M3 pacyera | JioBymika Ha 2 ra
osioHocsmero cana. OOcnenoBaHus IUIOJOBBIX HACKICHUH C MOMOLIBIO (PePOMOHHBIX JIOBYIIEK IPOBOAMIN
TOJILKO BO BpeMsI jieTa caMmoB. JIoBymiky mposepsiin pas B 7-10 nHeit, pepoMoH MeHstH 1 pa3 B cepenuHe Jera.

PesynbTaTsl HaOMIOAEHWH IMOKa3aiaM, YTO NPH BBHICIICH CTENEHHU 3apakKeHHs ICPEBBEB, KOTOpAs COCTABISIET
4 Gauta, pUpPOCT MOOETOB CHMXKEH IO CPAaBHEHWIO C 34O0POBBIM aepeBoM Ha 36,4%, coorBercTBeHHO Ha 38,5%
YMEHBIIICHA IUIONIa b JINCTOBOM MOBEpXHOCTH. Ha JepeBbsiX CO CTENEHBbIO MOBPEXACHUS 4 Oamia M MOKPBITHIX
IUTKaMH 00pa30BaIUCh TPEIIMHBI, KOTOPbIE B KOHEYHOM MTOT€ M NPHUBOAAT K YTHETEHUIO POCTOBBIX IIPOLIECCOB M
MIOCTETICHHOW THOEeNN 1epPeBhEB.

CornacHo MoJy4eHHbBIX JaHHBIX, IPU 3aCENICHUHH JepeBbeB B 1 0ana NpoLeHT NopakEHHBIX SI0JIOK COCTaBHII -
9,2%, npu 3aceneHuu aepesa B 2 Oawia - 14,3%, B 3 Oamna - 42,5%, npu 4-x Oamiax Oblia moBpexaeHa 55,6%
mwionoB. Jlaxe npu 3apakeHuH BpeaureneM 14% 500K, NPOayKLIUs BOCIPUHUMAETCS, KaK HE CTaHJIapTHas U He
Ka4yeCTBEHHasl, M03TOMY KalM()OPHUHCKYIO IIUTOBKY ClEeIyeT MaKCUMaJbHO MOJABISAThH €lle B EPBOM ITOKOJICHHH,
4TOOBI HE JIOIYCTUTh TIOBPEXICHUS TLI0JIOB.

Kirouessbie cioBa: Kamudopuuiickas muroBka, KapaHTHH, pepoOMOH, JIOBYIIKH, OBPEXICHHUS, 3aCEIEHHOCTS,
MOHUTOPHHT.
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