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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 1time 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.
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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 1trap 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 1time 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 ofthe 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 ofthe 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
K=-Twr

P - percentage oftree population, %; A - average density oftree 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 ofthe trunk and branches ofthe 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 oftrees 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).

a-tree 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)

Reduction of leaf surface area in

in flsh[(;t(ijgr?f?tcrges Replication Growth of Leaf surface area,  comparison with indicators of a healthy tree
point ' shoots, cm cm2 Growth of shoots, leaf surface area,
cm cm2
1 57 48 18 4,0
] 2 59 45 33 2,2
L points 3 61 46 32 21
average 59,0 46,3 2,8 2,7
2 points 1 58 47 6,0
2 56 46 44
3 57 44 6,4
average 57,0 45,6 6,0 5,6
3 points 1 49 34 30,0
2 51 35
3 51 3% N@“’
average 50,3 34,6 17,0 27,1?)h
4 points 1 37 31 38,0
2 39 30 37,0
3 40 28 40,5
@. 38,7 29,6 36,4 385
A healthytree 1 58 50 100
2 61 56 100
3 63 49 100
average 60,6 489 100,0 100,0
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. 1fthe degree of infection of the
tree is estimated at 1 point, the percentage of infection ofthe fruit is about 50%. We took into accountthe 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.  Ofthem are damaged, pieces. %, damages

1points 1 105 n 10,4
2 100 8 8
3 97 9 9,2
average 100,0 94 9,2
2 points 1 113 18 15,9
2 100 14 14,0
3 93 12 129
average 102,0 14,6 14,3
3 points 1 105 40 38,0
2 80 41 51,2
3 A 38 40,4
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% ofthe 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 ofthe first summer generation hatched in early August goes into diapause
and at the stage ofthe 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 ofthe overwintered generation occurred at the beginning ofthe first decade of June, and vagrants
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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 oftrees.

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% ofthe 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. bekHa3aposa, 6.K. Konxacapos,
A.C. AvHacunos, A.E. KoiirenbgunHa

X.KneHb6aes aTbiHAarbl Kasak eclmpgak Kopray
YK3HE KapaHTUH TbINbIMU 3epTTeYy MHCTUTYTLI, AnMatbl, KasaxcTaH

LA3SALCTAHHbBL, OH.TYCTLW-WbITbICBIHAAT Bl XXEM1C BALUTAPbBIHbL, LAYLLIT1
KAPAHTUHA1K 3NAHKEC1 - KAJTM®OPHUANBIK; LANUAHLAMBI CbIMbIPbI

AHHOTaumsa. Makanafa anma arawbiHbil, ecy Y/epiciH enwey 6apbiCbiHAa KannOpHUAMbLL, KaKaHLWaHbIL,
3aKkbiMaay fgepera” kentipinreH. KanudopHusAnblK KankaHwanbl CbIMbIpAbIL, 3aKbiMAay Aeurein 4 6angpl
KepceTKeHfe araliTapja >apblKWak naiga 6onbin, arawTbiy ecy Y/Mepici Texenw, akbipbiHAan ene 6actaigbl.
COHAbIKTaH KanMpOpHUSbIK KafKaHLWabl CbIMbIPAbIL Xewcn 3akbiMaayblHa >Kon 6epmey YuWiH 6ipiHWi 6ybIH
KeseLLHAe-aK 6apbiHLa KYpecy LapanapbliH XYprisy Kepek.

3epTTey 6apbiCbiHAA eCIMAIKTEpPAI Kopray MeH KapaHTUHAE XL KOAAaHblnaTblH 3AK0Tep KONAaHbliAbl.
KanugopHusanblk KankaHLanbl CbiMbIpAbl aynayra apHanraH (bepoMOH Ty3akTapbl anma arawlbl ryfnfeHreHge 2 m
6lWKTeNn arawTbll, WeTKL Xueri 60MbIHLIA MacCUBTLY, OpTaurbl KaTapbliHAa 2 ra >emto 6epeTiH 6akta 1 Ty3ak
MesfiwepiHae iniHreH. >Xemic KeweTiH (hepoOMOHAbI aynarbiTap apKbiibl 6akbliay >XYMbICTapbl Kasga, atasblk
3nAHKecTep ywKaHga XYprisingi. Aynarbiwtapgbl 7-10 *Hae 6ip peT Tekcepin, MepoMOHAbI Xa3fbll, opTacbiHAa
6ip peT e3repTnk.

Bakblay H3TWXKenepi KepceTKeHAeW, arallTapibll, 3aKbIMAaHYbIHbIL orapbl geureiii 4 6angbl kepcetea”
byTakTap ecimi cay arawineH canbicTbipraHga calikeciHwe 36,4% as3aligbl, Xanblpak 6eTwiy aygaHsl 38,5%
KbicKapabl. KanugopHuanblK KankaHlwanbl CbiMblpnapabll, 3akbiMpay feureiii 4 6anfbl KamTbiraHga arawitapga
XapblKLak narga 6onbin, arawTsiy, ecy Y/epici Texenin, 6ipTiHAen eMiplweuairid )xorantagbl.

AnblHraH ManimeTTepre calikec, 1 6ann fgeyrewHge 6YniHreH araw - 9,2%, 2 6ann geurewHae 6YnNiHreH
anmanap 14,3%-abl KepceTTi, 3 6ann geyrewHae 6YniHreH arawTap 42,5% 6ongbl, 4 6ann geureninge 55,6% >xemio
6YniHreH. 3usiHkecTep anmaHbl 14% 3akbIMfaHraHga €HiM CTaH4apTTbl €MeC XX3He canacbi3 Aen KabblngaHafbl,
COHABbIKTaH Kanu(OpHUANBIK KaiKaHLabl CbIMbIPAbIL, XEeLWCn 3aKkbiMgayblHa on 6epmey YLWiH 6ipiHWi 6ybIH
caTbICbIHAAa-aK OraH Kapcbl KYpecy LuapafiapbliH KO/Ira afiraH XeH.

TYWiH ce3gep: KannhopHUANBIK KasKaHLLIa, KapaHTWH, (epOMOH, aynarbiiTap, 3aKbiMaaHy, MOHUTOPUHT.
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KasaxcKkuit Hay4yHO-MUcCnef0BaTebCKNA UHCTUTYT 3aluThbl
M KapaHTMHa pacTeHuin um. XK. XXneHbaeBa, Anmatbl, KazaxcTaH

KANMN®OPHUVCKASRA LWLINTOBKA OMACHbIN KAPAHTUHHbIN
BPEAWUTE/Ib MNO40OBOI0O CAOA HA IOTO-BOCTOKE KA3AXCTAHA

AHHOTauua. B cTaTbe npuBeAeHbl [JaHHble MOBPEXAEHHOCTU [epeBbeB KannOPHUIACKONM LWMTOBKOM Ha
M3MepeHns poCTOBbLIX NpoueccoB A6/10HN. Ha fepeBbsix CO CTEMEHbI NOBpPeXaeHus 4 6anna n NOKPbITbIX WUTKaMu
06pa3oBafiNCb TPELMHbI, KOTOPble B KOHEYHOM WTOre W MPMBOAAT K YFHETEHWIO POCTOBbIX MPOLECCOB U
MOCTEMEHHON rnbenn gepesbeB. M03TOMY KanMPOPHMIACKYHO LWWUTOBKY ChefyeT MakCUMasbHO NOAaBMsThb elle B
NepBOM MOKOMEHWM, UTOObI He LONYCTUTL MOBPEXAEHMS NI040B.

Mpun NpoBeaeHNN UCCNeA0BaHNIA NCMONb30BANNCh OOLLENPUHATLIE B 3aLLUTE U KAPaHTUHE PacTEHWUA METOAMKM.
®epoMOHHbIE NIOBYLLKM ANA OT/0Ba Ka/JMGOPHWUIACKON LMTOBKMPA3BELLMBAIN BO BPEMS LBETEHUS A610HKM, MO
nepudepun KpPOH [epeBbeB Ha BbiCOTE 2 M, B CpeAHMX psfax MaccuBa M3 pacyeTa 1 foBywWKa Ha 2 ra
nnogoHocswero caga. O6cneaoBaHUA MAOAOBbLIX HaCaXAeHW C MOMOLLbI (DEPOMOHHBIX I0BYLLEK MPOBOAMN
TO/IbKO BO BpPeMs feTa caMuoB. JIOBYLLKW NpoBepsnn pa3 B 7-10 gHeid, (hepOMOH MeHsAN 1 pa3 B cepefuHe feTa.

Pe3ynbTaTbl HabAlOAEHWIA MOKasanu, YTO MPWU BbICLLEA CTENEHW 3apaXkeHWs [AepeBbeB, KOTOpas COCTaBAsieT
4 6anna, NpUpocT MO6EroB CHWKEH MO CPaBHEHWIO C 340pPOBbIM AepeBOoM Ha 36,4%, COOTBETCTBEHHO Ha 38,5%
yMeHbLUeHa Nolaab NMCTOBOM MOBEPXHOCTU. Ha aepeBbsX CO CTeMeHbH) NOBpexaeHus 4 6anna M MOKPbITbIX
WMTKaMM 06pa3oBanunCh TPeLMHbI, KOTOPblE B KOHEYHOM UTOre WU NPUBOAAT K YTHETEHMIO POCTOBbLIX NPOLECCOB U
NocTeneHHol rnbenn aepeBbeB.

CornacHo nofly4yeHHbIX AaHHbIX, MPKU 3acefeHnn AepeBbeB B 1 6anna NpoLUeHT NopaXeEHHbIX 160K cOCTaBuA -
9,2%, npwn 3aceneHnn gepesa B 2 6anna - 14,3%, B 3 6anna - 42,5%, npu 4-x 6annax 6bina nospexgeHa 55,6%
nnogos. Jaxe npu 3apaxeHun pegutenem 14% s610K, NPOAYKUMA BOCMPUHMMAETCS, KakK He CTaHAapTHas U He
KayeCTBEHHas, MO3TOMY KalMPOPHUICKYHO LMTOBKY ChnefyeT MakKCUManbHO NOAABNSTHL ele B NepBOM MOKOMEHUH,
YTOObI He ONYCTUTL MOBPEXAEHMWSA NIOA0B.

KntoueBble cnoBa: KanugopHuiickas WNTOBKA, KapaHTWH, EPOMOH, NOBYLIKWU, NOBPEXAEHUS, 3aCe/leHHOCTb,
MOHUTOPUHT.
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