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Abstract:  effect of feeding of spider mite Tetranychus atlanticus McGregor (Acari:
Tetranychidae) on physiological parameters of strawberry leaves (Fragaria X ananassa Duch) was
investigated. It was shown that under low mite infestation, when the level of injury is low, the water
content in the leaves depends on the feeding intensity of mites rather than on the area of leaf injury
The obsen’ed decrease of the total antioxidant content, and the simultaneous increase of the intensity
in high-temperature thermoluminescence, may be evidence of the membrane lipids degradation as
a result of oxidative stress.
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The process of change in plant physiological responses at the beginning of phytophage
infestation, when the level of injury is low, has been received little attention. There are few
publications describing the sequence of mite damage events in the infested leaves in detail
[1, 3]. It was shown that stomatal closure was the major plant physiological response to
spider mite injury. As a consequence, there was reduction in photosynthetic rates. The
initial rapid decline in photosynthesis was probably driven primarily by rapid stomatal
closure, thereby limiting gas exchange rather than by loss of chlorophyll.

The aim of this study was to investigate the relationship between the intensity of
spider mite infestation and leaf physiological responses. The leaf water content was used
as a parameter which is intimately related to several leaf physiological variables (such as
stomatal conductance and transpiration).

Methods

In investigations we used the total antioxidant content measured by amperometric
flow injection method [6] as a possible indicator of oxidative stress caused by mite feeding,
high-temperature thermoluminescence (HTL) band [4] to detect lipid peroxidation in
thylakoid membranes (light sum .Sy, 149, 1.€. area under the thermoluminescence curve
measured in the interval [+60; +100] degrees of centigrade) [S]. Leaf water status was
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on strawberry plants of variety "Red Gauntlet" grown in industrial plantations of LLC
"Lenin State Farm", Lenin district, Moscow region. Samplings were carried out on 20 July
2010 and 13 and 20 July 2011. In 2010 the leaves of the second wave of grown (summer
leaves) were separated in two groups: intact (control - without any damage) and injured
leaves (1-8%). In 2011 selected samples were conditionally separated in four groups: intact
(control), 1-5, 6-10 and 11-15% leaf injury, respectively.

Results

In 2010 the spring strawberry leaves were severely damaged by the hot weather and
high spider mite density. As a result at the end of June - the beginning of July the new
wave of summer leaves appeared on plantations. Spider mite population density decreased
on damaged leaves. Moreover in response of strong damage of feeding resources the mites
entered in forced diapause and stopped the feeding. The population densities of mites at
that period were: 07 July- 17.6£1.91, 13 July- 10.5+£0.81 and20 July- 1.20+0.10 postem-
bryonic individuals per leaflet.

As can be seen from table, in 2010 the water content (W, RW) in summer leaves
infested by 7. attentions was a little higher in compare with control. This situation was
explained by the presence on the leaves mainly of diapausing red spider mite females that
did not feed. The leaves had slight symptoms of damage.

In 2011 during the period of observation the range of damage in strawberry leaves on
the fields was big. On the first date of sampling (13 July) the population densities of spider
mites were: 3.14+0.24 (level of damage - 1-5%), 7.01+0.21(level of damage - 6-10%)
and 12.76+0.53 (level of damage - 11-15%) individuals per leaflet. On the second date
(20 July) it was decreased before: 2.89+0.19, 6.38+0.37 and 6.26+0.42 individuals per
leaflet under mentioned levels of damage.

On the first date of sampling (July 13) the water content (W) and relative water
content (RW) in the damaged leaves was sufficiently less in compare with the intact leaves.

Effect of Tetranychus atlanticus damage on physiological parameters in strawberry leaves

. No. of mites/ Level of leaflet o o Total antioxidant content, mg

Date of sampling leaflet* injury, % W, % RW. % gallic acid equivalent/g FW

intact 6311 81 11 6,310,2
Jul 20, 2010

wes 120:0.10+ 1-8 66+1 8511 5,310,2
intact 64+1 8311 17,6£0,5
3.14+0.24 1-5 5441 6911 16,4+0,5
2011 Y
Jul 13, 7.01£0.21 6-10 571 7441 15,7+0,5
12.76+0.53 11-15 54+1 66+1 15,7+0,5
intact 6211 8311 18,3+0,3
2.89+0.19 1-5 6111 84+1 16,2+0,3
Jul 20, 2011 6.38+0.37 6-10 62+1 86=+1 15,3+0,3
6.26+0.42 11-15 6111 86+1 15,3+0,3

* Only postembryonic individuals; ** history of damage is presented in a text.
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It can be explained by the increase in water loss after the start of mite feeding. In the
second survey date (July 20) no statistically significant differences were observed between
two categories of leaves. Stomatal closure in the infested leaves decreased transpiration
and reduced water loss through evaporation. In consequence of suppressing spider mite
population and lowering transpiration rate in the injured leaves water content as the most
labile physiological parameter could be restored to the level of control (July20, 2011) and
even slightly exceed it (July 20, 2010).

We may conclude that under low mite infestation, when the level of injury is low,
the water content in the leaves depends on the feeding intensity of mites rather than on the
area of leaf injury. This may be due to the fact that in relatively undamaged areas (distal
portions), reductions in stomatal conductance occurred even though there was no direct
feeding damage [3]. The total antioxidant content in the infested leaves was lower compared
to control during the all period of observations. This effect may be due to reduction in leaf
gas exchange parameters, especially C0, fixation with the resultant generation of reactive
oxygen species [2]. This assumption is consistent with the HTL data for leaves sampled in
July 2010. In injured leaves the HTL band area, i.e. Sy, 199> two times higher (59+4 a.u.)
compared with control (2743 a.u.), that may indicate a partial degradation of membrane
lipids during oxidative stress.
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BJIMSATHUE BUOTUYECKOPO CTPECCA (ITOBPEXJIEHM S ITAY TUHHBIMU KJIEIITAMI)
HA OBOJAHEHHOCTb, CYMMAPHOE CONEPXKAHUE AHTUOKCHJAHTOB
W IEPUKMCHOE OKUCJIEHUE JIMTTNJIOB 3EMJISIHUKU CAJOBOU

Annomayus: 6 pabome u3VueHO GIUsAHUE numarus naymunHozco kiewa Tetranychus atlanticus
McGregor (Acari: Tetranychidae) na cusuonocuveckue noxaszamenu aucmoveg cadogoli semasnuxu. Ilo-
KA3ano, 4mo npu Maioi NIOMHOCMU KIeWes020 NOpadCeHus, Ko20d YPOGeHb NOBPENCOeHUs NUCMOBOU
NAACMUHKU HeBeNUK, 0800OHEHHOCHIb NUCMbeE 6 OONblell CMeneHu 3a6Ucun om aKmueHOCMU NUMAHUS
Kiewa, Hedjcenu om naowaou nospexcoenus aucma. Habmodaemoe CHUdICEHUE CYMMAPHO20 COOEPIHCAHUA
AHMUOKCUOAHMOE U OOHOBPEMEHHOE YEeNUdeHUe CEEeMOCYMMbl GblCOKOMEMNEPAmypHOL NoL0Cbl mep-
MONIOMUHECYEHYUU MOJCEM  C8UOemeNbCmeosams 0 0ecpadayul MeMOPAHHBIX TUNUO08 6 pe3yibmame
OKUCTUMENbHO20 Cmpeccal.

Knrouesvie cnosa: naymumnmnvle Kiewu, 6blCOKOMEMNEPAMYPHAS MEPMOTOMUHCCYCHYUS, CYMMAp-
HOe cO0epIcanue aHmMuUOKCUOAHMO8, 0600HEHHOCTb IUCHIbES.

Aemop  ons koppecnonwoenyuu: IlomoB  Cepreit  SlkoBneBud - na. 0. H., e-mail:
sergei_ya popov(@timacad.ru.
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