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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, ie., Rosalinda, Camarosa and Selected on
infestation with the two-spotted spider mite, 7. wrticae at South of
Tahreer Province during the two seasons 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, results 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 one 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. Moreover, 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 reclaimed lands. According to the Ministry of
Agriculture records of 2002, the total area planted with strawberry reached 5000
feddans.
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During its growing season, strawberry plants are liable to damage due to
infestation with several pests, among which the two-spotted spider mite, 7etranychus
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 problems appeared, and the announcement increased towards
establishing integrated control programs with less need for chemical pesticides. These
programs depends mainly on a good knowledge about 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 al,
1980 on bean, Helaly ef al, 1982 on cowpea, Megali, 1997 on snap bean, Darwish et
al, 1996 on pea, Doss ef al, 1997 on strawberry El-Khateeb et a/, 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. urticae under field
conditions of South Tahreer Province during the two successive seasons 2001/2002
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. urticae 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 (1st 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 solution (tolclofos) for a period of 20 minutes,
just before planting. No insecticides or acaricides were used on the area.

Three weeks after planting 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 7.
urticae on three strawberry varieties (Rosalinda, Camarosa 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 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 season, 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 Camarosa 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. urticae
eggs, during 2001/2002 season in South Tahreer Province.

Fest e Second cxe T
Growing (35t week of Segtember) (1t weck of October) o
Vege- 29001 %00 wso 2477 246 227100t 2290 w0 290 2880 815
tatve 3 sy 930 30 1039 k- n7 a3 683 9.0 975
sage 610 w7 007 2260 wms sny €7 1880 1493 263 w41
3 387 3200 w0 229 12 103 %13 920 1512 1821
20 %7 73 857 3566 9 1280 “«070 2893 2458 2087
2 a0 97 2100 1642 % 923 7.7 380 w3 | us3
nt 163 a3 23 379 y2 1643 “0s.7 o3 sl BLY
Rower- 0 1903 2930 2460 20 10 1733 =83 ;3 2966 299
g 7 1790 ns3 3 229 w 200 3. 290 1724 252
stage 24 22650 243 1690 2228 2% 2267 438.0 m3 2220 624
iz »3 267 723 1694 3 %3 1200 3 72 233
8 2460 1547 9.3 1533 nw2 3 1053 843 .3 w3
15 0 3 87 2%.3 1" 2437 2463 077 259 81
Frule- n 3163 70 47 mr an 11987 243 nsa WA 00
ing 3 163 ar 20 B % 107.7 433 ar 519 626
stage S0z 850 %7 “7 s 647 60 23 7 @7
P 07 00 20 02 0 53 03 07 21 L6
9 03 07 00 03 " 00 03 00 01 02
Mean 193 2480 124.2¢ 190 SA Mean 157.1¢ 824 165.6¢ 19174
Grand mean of varieties during two dates = Rosalnda Camarosa Selected
1532¢C 25024 1699 B
LSD. &S % for:
Varetes (1) = 3044
owes (0) = ns.
™mxE = 4304
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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.

Ficst date Second date Mean
Growing
{15t week of (15t week of ) of two
Sampling Sampling
stage Rosalinda | Camarosa | Selected | Mean Rosalinda | Camarosa | Selected Mean dates
date date
Vege- 209102 260.0 2427 3410 2812 | 2310/02 2727 2770 303.3 2843 2628
tative 28 901.3 1203 5.0 | 3602 k") 2787 2260 363 1803 2703
stage 10 177.3 1637 148.7 1632 | emt 2893 2150 620 1888 1759,
12 40.0 3923 1370 189.8 13 610 2427 613 1207 | 1557 |
19 373 643.0 5817 4207 | 20 97.0 2550 3800 2440 3323 |
2 780 340.7 2063 | 2083 2 69.7 3603 546.0 3254 2669
21 1027 3800 4357 306.1 191.0 3007 420.3 3039 3051
Flowes- ] 1157 227 2540 | 1975 13 2383 3173 *| 3600 3052 2513
ing 16 1053 36510 5130 256.4 18 1887 2140 3190 2407 2485
stage 23 2193 | 5840 2657 | 3629 25 3783 3%.3 156.0 3102 2366
30 60.7 3380 1853 194.6 Y103 427 1633 510 85.7 1402
7012 3343 1343 1000 1925 8 1430 164.0 313 1128 1527
14 260 | 3%0 200 | 3020 15 1257 2960 1650 2285 2655
Frut- 21 150.0 4143 104.0 2228 2 2037 2040 033 237 2282
ing 2 1393 1.0 150 551 2 710 13.0 97 312 432
sage | __4/1/03 643 33 433 47.3 52 780 6.3 217 519 9.7
11 - - - 00 12 73 07 07 29 14
18 13 07 - 07 19 - 07 - 02 04
Mean 713 26463 1900c | 20008 Mean 152.0e 22189 168.24 180.78
Grand mean of varieties during two dates = Rosalinda Camarosa Selected
161.6C 24324 1796 8
LSD. 3t 5 % for :
Varieties (V) = 4.053
oates(®) = 219
Mx© = 5731
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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. urticae
moving stages on three strawberry varieties (Rosalinda, Camarosa and Selected)
planted at two dates (the 1stweek 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 both 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 individuals 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 South Tahreer Province.

Fest date. ‘Secord date Mean
Growing ot oftwo
g Samgingd Rosalinda Camarosa Seected Mean Samplingeate Rosakingy Camarosa Seiected Mean dates.
=
22/9/01 68.3 127.0 2453 146.9 22/10/01 152.3 167.7 1564 158.8 1529
tative 2 157 | 90 200 716 2 1520 76 396 897 807
stage 6/10 824 138.3 71.0 97.2 S{11 | 2260 62.7 1053 1313 1145
13 38.0 244.0 206.0 162.6 12 142.0 168.0 60.3 1234 143.0
20 726 471.0 a0 | 369 19 2864 797 2337 4333 | 3801
2 %96 3627 3000 | 2544 2% 485.3 2780 5137 4257 | 3401
_3m 91.0 837 180.0 1182 12 1046 134.0 2169 1518 | 1350
Flower- 10 850 19.7 70 939 10 68.0 1220 149.0 1130 1035
ing 17 776 116.7 713 88.5 17 463 86.6 426 58.4 735
stage 24 62.7 2213 300 1063 24 456 166.3 19.7 77.2 902
112 187 774 850 60.4 3t 14 643 216 R4 464
8 27.3 100.9 747 67.6 7/1/02 56.3 53.0 793 62.9 653
15 493 246 26.0 333 14 433 54.7 353 444 389
Fruit- 22 1134 2436 58.0 1383 21 703 208.3 540 1109 1246
ing 29 333 123 156 204 28 36.6 19.7 7.3 212 208
stage |_5/1/02 313 240 17.6 243 an 64.3 404 8.7 37.8 311
12 10 13 0.0 0.8 11 7.3 2.7 03 34 21
19 20 03 00 08 18 17 03 00 07 08
Mean 61.5f 13383 | 1064c 100.78 Mean 111.1c 138.1a 96.9d 11547
Grand mean of varieties during two dates = Rosalinda Camarosa Selected
865C 1352A 1016 B
LSD.at5%for:
Varicties (V) 25713
Dates(0) = 1104
WxE = 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 Tahreer Province.

Fiest date Second date Mean
Growing ItE ] of two.
Sarginge
stage Rosateda Camarosa Selncted Mean Samplingdate Rosalinds Camaross Selected. Mear cates
e
vee | 20902 | 507 1756 | 3107 1.0 23/10/02 1496 299.4 1244 1911 1866
e 2 3920 62.4 253 1616 30 3114 1287 300 160.0 160.8
sage 5710 289.3 89.7 1086 1625 611 1943 840 434 1072 1249
12 86.0 2367 2100 1776 13 124 253 130 | 1502 1639
19 1137 4560 | 4787 3495 2 1750 7180 4497 448.9 3992
P13 187 | 2200 | 2210 | 2029 2 1737 299.3 548.0 3403 716
11 1204 s8.1 1233 1006 412 1383 8.7 2347 1539 127.3
Flower- 9 110 957 747 93.8 13 1193 1043 1026 1087 101.3
ing 16 1326 173 77 1092 18 7.7 1077 524 759 936
2 1583 | 1987 410 1327 25 400 147.0 320 730 1029
30 263 687 106.0 62.0 Y13 150 59.4 300 348 508
|2 377 1643 716 91.2 8 634 497 936 689 801
1 55.3 263 340 385 15 373 45.0 433 419 402
Frut 2 1237 210 289 1279 2 496 2026 493 1005 1142
mn 2 643 174 134 317 2 613 340 20 343 329
wge | 4303 373 220 23 29.2 52 433 44.0 93 322 307
1 16 06 06 09 12 27 03 00 27 18
18 13 16 07 10 1 07 07 05 06 08
Mean | 1089b | 12563 | 1088 | 11448 Mean 98.04 14713 109.1¢ 1814
Grand mean of varieties during two dates = Rosalinda Camarosa Selected
1044C 13644 1092 8
LS.D. at 5% for :
Varieties (V) = 4.053
Dates(®) = 2.19
M x@© = 5.731

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 planting. 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
eggs and mite moving stages in the two dates of plantation during the two seasons,
while Rosalinda variety harboured the lowest 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 et 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 et af. (1980) reported 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. urticae 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 a/ (1996) reported that Aleppo pea, Vicia
saliva and V. marbonsis were considered very highly resistant to spider mite
infestation, Doss et al. (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 folder 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 T. 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 1st 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 & 79.49+2.17) and (77.5243.79 &
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77.47£3.41 cm?), respectively. Rosalinda variety had the smallest leaflet area
(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
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? of
strawberry leaflets for the tested varieties, Table 5 showed that, percentages of
infestation were (0.80, 1.43 & 1.22) and (1.49, 1.64 & 1.22) individuals/cm? for
Rosalinda, Camarosa and Selected varieties at the first and second planting date
during the first season, while during the second season the percentages were (1.48,
1.50 & 1.41) and (1.41, 1.79 & 1.41 individuals/cm?) for the same varieties,
respectively.

Table 5. Average area of the leaflets 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 %
Planting Varieties Average infestation
date leaflets area (cm?) Eggs | Moving stages | (individuals/cm?)
2001/2002
istdate | Camarosa 92.7745.94 248.01+41.73 133.20£31.3 1.43
Selected 87.38+4.83 174.20%31.58 | 106.40+:29.46 1.22
Rosalinda 77.27+2.84 149.29+25.43 61.89+10.13 0.80
2nddate | Camarosa 84.16+6.17 252.41+48.92 138.09+43.23 1.64
Selected 79.49+2.17 165.62+39.96 96.86+30.44 1.22
Rosalinda 77.27£2.84 149.29+25.43 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 77.52+£3.79 191.03+37.32 | 109.35+30.61 141
Rosalinda 73.69x2.57 171.26+48.67 108.88+24.40 1.48
2nddate | 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 97.97420.19 1.41
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