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Abstract

This study was conducted to investigate the effect of two
sowing dates (first week of September and October} and the three
strawberry varieties, /e, Rosalinda, Camarcsa and Selected on
infestation with the two-spotted spider mite, 7. wrficae at South of
Tahreer Province during the two seascns 2001/2002 and
2002/2003. The relationship between leaf area of the three
varieties and mite infestation was also studied.

Results revealed that during the two seasons, plants of the
second date harboured the highest number of moving stages for
the three tested varieties. In addition, Camarosa followed by
Selected varieties were infested with highest numbers of both
stages at the two planting dates, while Rosalinda came next in this
respect.

On the other hand, resuits revealed that during plant vegetative
stage, strawberry harboured the highest numbers from both eggs
and moving stages, while moving stages decreased gradually
during both flowering and fruiting stages. The infestation became
fewer at the end of growing season. Infestation with mite different
stages usually increased with the increase of leaflets area. The
leaflets of Camarosa variety which represent the widest leaflets
harboured the highest number of both eggs and mite moving
stages.

INTRODUCTION

Strawberry (Fragaria x ananassa Duch) is one of the most important
herbaceous and perennial vegetable crops belonging to the family Rosaceae. Its
fruits have become cone of the popular and favourite to the Egyptian consumers due
to its high nutritional value, reasonable price, availability in the markets and the wide
utility either fresh or processed. Morecver, it has become of strong potentiality as an
export commodity to foreign markets, Strawberry plantation in Egypt is progressing at
a relatively fast rate, especially in newly reciaimed lands. According to the Ministry of
Agriculture records of 2002, the total area planted with strawberry reached 5000
feddans.



120 EFFECT OF SOWING DATES AND VARIETIES OF STRAWBERRY ON THE INFESTATION
WITH THE TWO-5POTTED SPIDER MITE, TETRANYCHUS URTICAE KOCH

During its growing season, strawberry plants are liable to damage due to
infestation with several pests, among which the two-spotted spider mite, Tetranychus
urticae Koch is considered one of the most important especially during the period from
March to June. In case of high infestation, farmers are obligate to use acaricides
several times.

As a result of extensive and unwise use of pesticides against this pest during the
last years, several problerns appeared, and the announcement increased towards
establishing integrated control programs with less need for chemical pesticides. These
programs depends mainly on a good knowledge abeut the agricultural ecosystem.

Although some studies were carried out to investigate the effect of planting
dates, varieties and other ecological factors on the infestation of some vegetable crops
with spider mite, yet little has been known on strawberry infestation (Farrag et af,
1980 on bean, Helaly ef a/, 1982 on cowpea, Megali, 1997 on snap bean, Darwish et
al, 1996 on pea, Doss et af, 1997 on strawberry El-Khateeb et @/, 2001 on some
solanaceous plants, and Iskander , et a/. 2002 on pepper

Therefore, the present work dealt with the effect of two planting dates (1st
September & October) and three strawberry varieties (Rosalinda, Camarosa &
Selected) on the infestation with the two-spotted spider mites, 7. wriicae under field
conditions of South Tahreer Province during the two successive seasons 200172002
and 2002/2003. Interactions between planting dates and strawberry varieties were
also evaluated.

MATERIALS AND METHODS

During 2001/2002 and 2002/2003 strawberry growing seasons, two experiments
were conducted at South Tahreer Province to evaluate the effect of two different
planting dates and the natural varietal resistance of three strawberry varieties to
infestation with different stages of the spider mite, 7. urficae Koch. The interactions
between the two planting dates and the three strawberry varieties on the infestation
with different stages of the mites were evaluated.

In every experiment, two areas of half feddan each was divided into two parts,
each represented one date of planting (1s# week of September or October), Each part
was divided into twenty equal plots, for the three tested varieties, with 4 replicates
arranged in a complete randomized block design (3 variety x 4 replicates). The plot
area was about 85 m2, The tested varieties were Rosalinda, Camarosa and Selected.

Healthy transplants of each variety were usually used for planting. Transplants were
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always dipped completely in Rizolex-T soiution (tolclofos) for a period of 20 minutes,
just before planting. No insecticides or acaricides were used on the area.

Three weeks after planiting and for eighteen weeks later, samples of ten leaves
representing all plant levels (upper, middle & lower) were weekly picked from every
plot (tatling 40 leaflets for each variety). The collected leaves were placed directly
into paper bags and transported to the laboratory. All mite stages of 7. urticae
eggs and moving stages were counted using stereomicroscope and the average
number of mites were recorded for each variety during the two tested dates of
planting.

Data were subjected to analysis of variance (ANOVA) and means were

separated by Duncan's multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Effect of planting dates and strawberry varieties on infestation with 7.
urticae eggs :

Data presented in Tables 1 & 2 show the mean of infestation with eggs of T.
urticae on three strawberry varieties (Rosalinda, Camarosa and Selected) planted at
two dates (the 1sf week of September and October) during 2061/2602 and 2002/2003
seasons, respectively.

The results revealed that all the three tested varieties were liable to be infested
with the two spotted-spider mites eggs at both two dates of planting during the two
seasons of experiment. During the season, the population of eggs fluctuated ups and
downs and tailing-off at the end of sampling dates. Camarosa variety harboured the
highest average number of eggs all-over the seascon, followed by Selected variety and
latest came Rosalinda variety with significant differences between the three varieties,
with means of (248.0, 174 & 149.3 eggs) and (252.4, 165.6 & 157.1 eggs) at the first
and second dates of planting during the first season, respectively. In the second
season, the respective means were (264.6, 191.0 & 171.3 eggs) and (221.8, 168.2 &
152.0 eggs) for the three previous varieties, respectively.

Regarding the two dates of planting, there was no significant differences
between the two dates in the first season, with mean of 190.5 and 191.7 eggs for the

first and second dates of planting, respectively, while during the second season there
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was significant difference with mean of 209.0 and 180.7 eggs for the first and second
dates of planting, respectively.

The interaction between the tested varieties with the two dates of planting
indicate that there were significant differences between the mean of number of eggs.
The highest number was (264.6 eggs) on Camarasa variety at the first date of planting
in the second season and (252.4 eggs) on in the same variety at the second date in

the first season.

Table 1. Effect of sowing dates and strawberry varieties on population of 7. wriicae

eggs, during 2001/2002 season in South Tahreer Province.

Firsk dane Secand date wean
Growing {35t week of Savtenoer) {15t week of Octiher) >
stage SATPNG | Roslinaa | Comacosa | Selecras Mean =opng Resaiinda Camarosa | Selecten Mean dates
vege 22/9p01 294 278.0 417 274.5 22/10/01 27940 30 239.0 2RE0 2815
tative 23 1757 230 43.0 1339 9 113.7 91.3 63.3 9.2 575
slage &10 287 200.7 2360 FrA ] 5411 454.7 18840 1393 663 PN
13 8.7 3200 800 212.5 12 1163 503 €0 512 1821
20 2.7 8373 2857 FE-E3) 19 128.0 a07.0 289.3 274.8 3057
7 430 2397 210.0 1642 % 933 5277 398.0 326 248.3
3 1163 153 4523 3479 302 1643 5.7 6723 4141 3811
Flower- It 190.3 2930 236 231 i 1733 6.3 3283 %6 %99
ng 17 178.0 3153 3843 2329 17 200.0 113, 2190 1774 2352
stage 249 265.0 254.3 1698 2428 4 2367 498.0 1113 820 2624
112 »3 296.7 1723 1654 k3 €53 180.0 253 i1z 1233
B 246.0 154.7 58.3 1533 o2 78.2 105.3 84.3 Bad 121.3
15 2720 380.3 a7 230.3 13 243.7 246.3 2007 2659 21
Frut- 22 316.3 32a 54.7 132.7 21 198.7 724.3 119.3 374 U035
ng el 166.3 217 324 7332 28 w077 433 47 51.9 626
stage 5/102 850 7.7 4“7 838 2 64} 56.0 %3 8.7 587
P2 0.7 4.0 0.0 0.2 11 5.3 0.3 0.7 21 1.i6
19 1% .7 [2Xe] 0.3 18 an a2 0.4 ’ *1 0.2
Mean 14937 24808 174.2c 199,54 t4san 157 e 1524 165 B 19178
Grand mean of varietes during two dates = Rosannda Camarosa Selacrad
1332C 250.2 4 1699 B
LS50, 3t 5 % for:
Variedes (V) = 3049
Dates (D) = s
o (D) = a.a
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Table 2. Effect of sowing dates and strawberry varieties on population of 7. urticae

eggs, during 2002/2003 season in South Tahreer Province.

First date Second date Mean
Growing
{15t week of Seplember) (1sfweek of Dctobg[r) of two
Sampling Sampling
stage Rosalinda Camarosa Selected Mean Rosalinda Camarosa Selected Mean dates
date date
Vege- £1/3/02 260.0 252.7 ‘ 3410 281.2 23/10/02 272.7 2772.0 3033 2843 282.8
lative 28 901.3 120.3 52.0 360.2 30 278.7 226.0 363 180.3 270.3
stage 510 1773 1637 1487 1632 611 289.3 215.0 620 188.8 175.9
13 40.0 392.3 1372.0 189.8 i3 61.0 242.7 Bl.3 121.7 155.7
19 37.3 6430 5B81.7 4207 - 20 97.0 255.0 380.0 294.0 3323
26 78.0 340.7 2063 208.3 27 639.7 360.2 546.0 325.4 266.9
2111 102.7 380.0 435.7 306.1 412 191.0 3007 420.3 303.9 305.1
Flower- a9 1157 222.7 254.0 1975 i3 2383 3173 360.0 305.2 251.3
ing 16 105.3 351.0 3130 256.4 18 188.7 214.0 319.0 240.7 248.5
stage 23 2193 584.0 285.7 362.8 25 378.3 396.3 156.0 3102 336.6
30 £0.7 3380 185.3 194.6 1/1/03 42.7 163.3 51.0 85.7 i40.2
7i12 3343 134.3 109.6 1825 8 143.0 164.0 313 112.8 152.7
14 296.0 390.0 220.0 302.0 15 125.7 306.0 165.0 223.9 2655
Fruit- 21 150.0 414.3 104.0 222.8 22 203.7 394.0 103.3 2337 228.2
ing 28 139.3 11.0 15.0 55.1 29 710 13.0 97 31.2 43.2
stage 4/103 64.3 34.3 43.3 473 52 780 56.3 21.7 519 49.7
11 - - - o0 12 7.3 0.7 0.7 29 14
18 1.3 07 - .7 19 - 0.7 - 0.2 0.4
Mean 171.3d 264.6a 151.0¢ 209.0A Mear 152.0e 221.8b 168.2d 180.78
Grand mean of varieties guring twe dates = Rosalinda {amarosa Selected
i61.6C 243.2 4 1786 B
Ls.D. at5 % for:
Varieties (V) = 4.053
Dates (D) = 2.196
M x i = 5.731
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Effect of planting dates and strawberry varieties on infestation with 7.

urticae moving stages ;

Data presented in Tables 3 & 4 showed the mean of infestation with 7. wrticae
moving stages on three strawberry varieties (Rosalinda, Camaresa and Selected)
planted at two dates (the 1st week of September and October) during 2001/2002 and
2002/2003 seasons, respectively.

The results revealed that all the three tested varieties were liable to be infested
with the two-spotted spider mites eggs at hoth two dates of planting during the two
seasons of experiment. During the first season, the population of moving stages
fluctuated ups and downs and tailing off at the end of sampling. Camarosa variety
harboured the highest average number of moving stages all-over the season, followed
by Rosalinda and Selected at the first planting date, and Selected and Rosalinda at the
second planting date with significant differences. The mean of moving stages were
125.6, 108.9 & 108.8 individuals and 147.1, 109.1 & 98.0 individuals at the first and
second dates of planting during the first season, respectively. In the second season,
the respective means were 133.8, 106.4 & 61.9 individuals and 138.1, 96.9 & 111.1

individuals for Camarosa, Selected and Rosalinda strawberry varieties, respectively.

Regarding the two planting dates, there were significant differences between
the two dates with means of 100.7 and 115.4 individuals in the first season and 114.4
and 118.1 individuais in the second season for the first and second dates of planting,

respectively.

The interaction between the tested varieties with the two dates of planting
indicated that there were significant differences between means of mite individuals.
The highest number of moving stages was 147.1 individuals on Camarosa variety at
the second date of planting in the first season and 138.1 individuals on the same

variety in the second date of the second season.
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Table 3. Effect of sowing dates and strawberry varieties on population of 7. urticae
moving stages, during 2001/2002 season in Scuth Tahreer Province,

Frst date Second date Mean
Growing {1stweek of September {152 week of October) of two
stage Samplingd Resatinda Camarcsa Sedected Mean Samplingdate Rosalinda Camarosa Selected Mean dates
ate
Vege- 22{9/01 63.3 127.¢ 245.3 146.9 22/10/01 1523 167.7 156.4 i58.8 1529
lative 29 155.7 39.0 20.0 71.6 29 152.0 716 39.6 89.7 Bo.7
stage 6{10 82.4 138.3 710 97.2 5/131 226.0 627 i05.3 1313 1145
13 38.0 244.0 206.0 162.6 12 142.0 168.0 50.3 123.4 143.0
20 726 471.0 437.0 326.9 19 286.4 779.7 233.7 4333 380.1 |
27 996 3627 301.0 254.4 26 485.3 278.0 513.7 425.7 340.1
311 91.0 83.7 180.0 118.2 3712 104.6 134.0 216.9 151.8 135.0
Flower- 10 85.0 1197 710 939 10 €8.0 1226 145.0 113.0 103.5
ing 17 77.8 116.7 71.3 88.5 17 46.3 86.6 42.6 58.4 735
stage 24 7.7 221.3 300 106.3 24 45.6 166.3 19.7 77.2 90.3
1412 18.7 774 85.0 60.4 31 114 64.3 . 21.6 32.4 464
8 273 1603 74.7 £7.6 7f1/02 563 53.0 79.3 £2.9 65.3
15 49.2 24.6 260 333 14 433 54.7 35.3 44.4 389
Fruit- 22 113.4 2436 58.0 138.3 21 70.3 208.3 54.0 1105 124.6
ing 29 333 12.3 156 20.4 28 36.6 19.7 7.3 21.2 208
stage 5/1/02 31.3 24.0 17.6 24.3 442 64.3 404 8.7 37.8 311
12 1.0 13 0.0 0.8 i1 7.3 2.7 0.3 34 2.1
19 2.0 0.3 0.0 0.8 18 1.7 0.3 0.0 0.7 0.8
Mean 61.5f 133.83 106.4¢ 100.7B Mean 111.1c 138.1a 96.9d 115.4A
Grand mean of vaneties during two dates = Rosalinda Camarosa Selected
86.5 C 135.2 4 101.6 B
L5.D. at & % for:
Vatieties (V] = 2.573
Dales (D) = 1.104
Mxp) = 3.582
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Table 4. Effect of sowing dates and strawberry varieties on population of 7. wrticae

moving stages, during 2002/2003 season in South Tehreer Province.

First date Second date Mean
Troming L1stweek of Septerbey (1.5t weak of Ocigher] of twa
Samgnngg
stage Aosalinda Camarosa Selected Mean Sampiingdate Resalinga Camarasa Selectad Maan astes
are
Vege- 21/9/02 £0.7 1756 319.7 182.0 23710/02 145.6 298.4 1244 191.1 186.6
tauve 28 3929 674 253 161.6 30 3114 1387 30.0 160.0 160.8
stage __5/10 285.3 89.7 108.6 1625 6/11 194.3 B0 43.4 107.2 134.9
. 12 85.0 2367 210.0 177.6 13 112.4 225.3 113.0 150.2 161.9
19 113.7 456.0 478.7 349.5 20 i79.0 718.0 4497 448.9 359.2
26 158.7 2290 221.0 202.9 27 173.7 298.3 548.0 340.3 2716
il 120.4 58.1 121.3 1006 4412 138.3 88.7 234.7 1539 1273
FAower- 9 110 857 74.7 93.8 13 119.3 i04.3 102.6 108.7 1013
tng 16 132.6 117.3 777 105.2 18 67.7 107.7 52.4 75.9 53.6
stage 3 23 158.3 1987 1.0 1327 25 40.0 147.0 32.0 73.0 102.9
30 26.3 68.7 106.9 $7.0 171,03 15.0 59.4 30.0 34.8 50.8
iz 3.7 1643 71.6 91.2 8 63.4 49.7 93.6 68.9 801
14 55.3 26.3 34.0 38.5 15 37.3 45.0 43.3 419 40.2
Frut- 21 123.7 231.0 289 127.9 22 49.6 202.6 43.3 100.5 114.2
ing 28 8.3 17.4 134 31.7 29 61.3 3%.0 7.0 34.1 32.9
stage 41703 373 27.0 23.3 29.2 572 43.3 44.0 2.3 32.2 30.7
11 16 0.6 0.6 0.9 12 77 2.2 0.0 2.7 18
18 1.3 1.6 07 1.0 19 0.7 0.7 g5 0.5 0.8
Mean 10390 125.6 108.8b 114.48 Mean 88.0d 147.1a 108.1c 118.1A
Grand mean of varigties during two dates = Rosalinda Camatrosa Selected
104.4C 136.4 A 1092 B

LS50, at 5 % for :

Varieties {V) = 4.053
Dates (D) = 2,196
M x {0y = 5731

From the above mentioned results, it is clear that the three tested strawberry
varieties were infested with all mite stages at both two dates of pfanting. During the
two seasons, plants of the second date harboured the highest number of eggs and
moving stages for the three tested varieties except for egg stage of the first planting
date in the second season. Camarosa variety harboured the highest number of both
egas and mite moving stages in the two dates of plantation during the two seasons,

while Rosalinda variety harboured the iowest numbers,
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Considering the plant growing stages, Tables 1, 2, 3 & 4 showed that
strawberry plants harboured the highest numbers from both mite stages (eggs and
moving) during the vegetative growth stage, then decreased steadily during both
flowering and fruiting stages. The infestation became fewer at the end of growing

season and plants harboured little numbers of eggs and moving stages.

Previous results of El-Khateeb ef a/ (2001) on the effect of planting dates of
some solanaceous plants on the infestation with mite species agreed with the present
results. Also, the obtained data agree with the results on the susceptibility of
vegetable varieties to spider mite infestation. Farrag ef a/ (1980) repeorted that
Seminole and Giza 3 varieties were most resistant to 7. arabicus, Helaly et al (1982)
reported that Azmerly cowpea variety proved to be more favourable than Fetriat for
T. urticae infestation, Ahmed (1994) reported that Sweet Crunch Fiti Sakata cucumber
variety was most resistant to 7. uriicae and he suggested that the resistance might be
attributed to the low protein and amino acid contents of leaves which provided a less
nutritive diet for the mite. Darwish et af (1996) reported that Aleppo pea, Vicia
safiva and V. marbonsis were considered very highly resistant to spider mite
infestation, Doss et a/ (1997) on strawberry found that Douglas and Chandler were
the least preferable varieties, while Selvae and Sequoia were the most preferable
varieties to spider mite, 7. arabicus infestation. Megali (1997) reported that CIAT-
1, CIAT-2 and Giza-6 varieties were tolerant to mites, because of the high density of
leaf hairs, also the former two varieties have a foider pods, good dry yield ability, and

can be used as tolerant parents to mites and aphids in further breeding programs.
Effect of leaf area on infestation with different stages of 7. urticae:

During every inspection date, the leaflets area were evaluated with aid of a
planimeter, and the relationship between average area of leaflets of the three tested
varieties and the mean infestation with the different stages of the mites at the two

dates of plantation in the two successive seasons were tabulated in Table 5.

Results proved that the three different varieties differed significantly in the area
of their leaflets at the two dates of planting and during the two seasons of 2001/2002
and 2002/2003. Camarosa cultivar had the largest leaflet area (92.77+5.94 &
84.16+6.17) and 83.61+6,50 & 81.93+£3.64 cm?) at the lsf and 2nd planting dates
during the two seasons, respectively. Selected variety came next as regard to their
leaflet area with average of (87.38+4.83 & 79.49x2.17) and (77.52+£3.79 &
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77.47£3.41 cm?2),
(77.27+2.84 & 74.40+3.07 cm?) and (73.69+2.57 & 69.53+ 2.98 cm?), respectively.
Regarding mite infestation, data clearly showed that the infestation with different

respectively. Rosalinda variety had the smallest leaflet area

stages usually increased with the increase of the leaflets area. The leaflet of Camarosa
variety which represented the widest harboured the highest numbers of the mite
stages at the two dates of plantation during the two seasons. On the other hand, the
leaflets of Rosalinda variety represented the narrowest leaflet and harboured the

lowest numbers of the mite stages.

Regarding the infestation percentages of mite moving stages per one cm?2 of
strawberry leaflets for the tested varieties, Table 5 showed that,
infestation were (0.80, 1.43 & 1.22) and (1.49, 1.64 & 1.22)
Rosalinda, Camarosa and Selected varieties at the first and second planting date

percentages of

individuals/cm?2 for

during the first season, while during the second season the percentages were (1.48,
150 & 1.41) and (1.41, 179 & 1.41 individuals/cm?) for the same varieties,

respectively.

Table 5. Average area of the leafiets of the three strawberry varieties and the mean
number of mites different stages on the same leaflets during 2001/2002
and 2002/2003 seasons.

Mean number of mites %
Pianting Varieties Average infestation
date leaflets area {cm?) Eqgs l Moving stages | ({individuals/cm?2)
2001/2002
1stdate Camarosa 92,77+5.94 248.01+41.73 133,20+31.3 1.43
Selected 87.38+4.83 174.20431.58 106.40+29.46 1.22
Rosalinda 77.27+£2.84 149.29+25.43 61.89+10.13 0.80
2nd date Camarosa 84.16+6.17 252.41+48.92 138.09+43.23 1.64
Selected 79.49+2.17 165.62+39.96 96.86130.44 1.22
Rosatinda 77.27+£2.84 149,29425.43 61.89+10.13 0.80
2002/2003
1stdate Camarosa 83.61+6.50 264.60+45.69 125.58+28.12 1.50
Selected 77.5243.79 191.03+37.32 109.35+30.61 1.41
Rosalinda 73.69+2.57 171.26448.67 108.88+£24.40 1.48
2nd date Camarosa 81.93+3.64 221.79+£31.58 147.09+42.93 1.79
Selected 77.47+£3.41 168.17+40.79 | 109.04+36.50 1.41
Rosalinda 69.53+2.98 151.99+25.61 97.97+20.19 1.41
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