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ABSTRACT : This study aimed to study the relative susceptibility of
four cucumber varieties (Bablyion, Brinse, super Dalila and Thamine) to Tet-
ranychus urticae infestation in Qaliyobia Governorate during (2001 and
2002) seasons. Results indicated that, during 2001, the highest population of
T. urticae 15.98 individual/sq. inch was occurred on Thamine variety, while
the lowest population 3.37 individual/sq. inch was on Bablyion variety. Dur-
ing 2002, the highest population 10.21 individual/sq. inch was on Thamine
variety and the lowest population 2.87individual/sq. inch was on Bablyion
variety.

These results also revealed that these were a significant difference between
these varieties in their infestation with T. wrticae and their phytochemical
components of some elements nitrogen, carbohydrate, total sugar, reduced
sugar and phosphorus (N, C, T.s., R.s., and P) in leaves of these varieties dur-
ing the three vegetation periods seedling, flowering and yielding. As for (N)
during the seedling stage the variety Bablyion was the lowest and Thamine
was the highest one in its (N) content, while in flowering the variety Super
Dalila was the highest and variety Brinse was the lowest. In yielding stage
variety Thamine was the highest one. For (C), the varieties Bablyion recorded
the highest (C) content while Brinse has the lowest (C) content during seed-
ling period. While in the flowering and yielding periodis Thamine and Ba-
blyion varieties showed the highest (C) content, respectively. Considering
(T.s.) the varietics Bablyion the lowest during seedling and yielding stages
and the highest during flowering period, while the variety Thamine was op-
posite to Bablyion variety in its (T.s.) content. In case of {R.s.) the varicty Ba-
blyion was the highest during seedling and flowering and was the lowest dur-
ing yielding stage while Super Dalila was the highest during the last stage.
For (P) content, the variety Bablyion was the highest during the three vegeta-
tion periods while Brinse was the lowest during the two last stages.
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INTRODUCTION

Cucumber plants in Egypt are subjected infestation by many pests to which the two-
spotted spider mite, T. urticae Koch is considered one of the most important pests. It feeds
on the plant sap causing serious damage varying according to the degree of infestation, at
the end of growing season in case of severe infestation. So one of the agents that reducing
this infestation is the use of resistant plants where plant breeding and genetic are consid-
ered an important resistant agent to mites. Also, the use of predaceous mites can be con-
sidered one of these agents, as it play an important role in the biological control of these
associated pests in different habitats i.e. aerial and soil organisms.

Thus the aim of this investigation is to throw some light on the chemical analysis of
some phytochemical elements in leaves of some cucumber varieties and the relation be-
tween these phytochemical components and T, urticae infestation.

Rodriguez (1951) found that the lower population of T. urticae associated with high ni-
trogen level in tomato plants. On cucumber, LeRoux (1954) stated that there was a posi-
tive correlation between nitrogen level and mite increase, nearly through fecundity. Fritzs-
che (1959) reported the important of reducing sugar and carbohydrates for the rate of
reproduction in T. urticae and suggested that this species may have special nutritional re-
quirements and carbohydrate metabolism may posses some unusual features. Waston
(1964) found that phosphorus deficiency reduced fecundity of T. urticae even more than
did a deficiency of nitrogen or potassium. Harris (1966} observed less production but
greater damage by T. urticae on phosphorus-deficient trees. Tomezyk ef af., (1987) evalu-
ated the suscepubility of six varieties of strawberry, tour varieties of cucumber, two of to-
mato, two of French bean (Phaseolus vulgaris) and five of chrysanthemum to the infesta-
tion with T. urticae and T. cinnabarinus. They also studied the role of leaf structure and its
content of alkaloids, glycosides, terpenoids, phenolic compounds, sugars, amino acids and
soluble proteins in the resistance varieties. In Poland, Kielkewicz and Tomczyx (1987)
stated that the highest fecundity of 7. urficae was observed on the cucumber variety Re-
plike and the lowest on Wilanowski. The fecundity ot i cinnabarinus was similar on all
tomato varieties, which studied. Sawires (1992) reported that the clutiver Composed - 45
was the most susceptible variety and he also found a significant positive relationship be-
tween mite infestation and pitrogen and protein contents of the plant and this relation was
negative with moisture content.

In Egypt, Ahmed (1994) investigated the susceptibility of six cultivars of cucumber to
infesiation by Apnis gossypii, Terranychus urticae and Bemisia'tabasi during iwo succes-
sive years in field and 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 pests. In Po-
land, Kropezynsha et al., (1996) stated that T. cinnabarinus populations showed nine simi-
lar densities on both cultivars while T. urticae predominated on cv. Bendigo. In Egypt,
Megali (1997) stated that CIAT-1, CIAT-2 and Giza-6 varieties were tolerant to mite and
aphids, because of the high density of ieaf hairs. She &3¢ stidigd the yielding poteniiul
and the characteristics of pods. Doss et al., (1997) revealed that, the population dynamics
of spider mites infestation in the six cultivars appeared in few numbers during the period
of October until February. The infestation increased during March and reached the maxi-
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mum during April and then decreased. Kilany (1997) studied the distribution pattern of T.
urticae infestation on some cucumber varietics during two years. He stated that the infes-
tations varied depending on the situation of the plants and on the variety used. In Egypt,
Habashy (2000) found that the highest population of T. urticae occurred on Kentucky
Blue cv. and Branco cv. while the lowest number occurred on Monunert (Navy) cv. for T.
urticae while for T. cucurbitacearum the highest population was on Kentucky, Blue cv.
and the lowest one was on Sontae cv. On the other hand for the twenty-coupea cultivars.
Iskandar, et al., (2002) revealed that both groups of pepper, i.e. sweet pepper and hot pep-
per were subjected to infestation with the two-spotted mite moving stages in both locali-
ties but with different levels and sweet pepper varietics harbored higher numbers of mite
moving stages than that of hot pepper.
MATERIALS AND METHODS

Leave samples were picked up during the three vegetation stages, i.e., seedling, flow-
ering and yielding, leaves of each sample were cleaned and washed with distilled water.
The fresh weight was determined, then leaves were put in a drying oven at 60 C for one
day. The dry powder of leaves was stored in glass bottles to devote for total nitrogen (N),
carbohydrate (C), sugar (total sugar (T.S) and reduced sugar (R.S.)) and phosphorus (P).
Nitrogen content was determined according to the method of Pregl (1945), also, to deter-
mine the sugar contents the method of Smith et al., (1956) was followed. On the other
hand the determination of phosphorus and carbohydrates were made according to the
methods of A. O. A. C. (1970).

RESULTS

1- Chemical analysis of some phytochemical elements in leaves of some cucumber varie-
ties:

I-a- Total Nitrogen (N): Data presented in Table (1) and illustrated in Fig. (1) show the
difference between the four tested varieties and their (N) content during their vegetation
stages. For the first stage, seedling, there was no significant difference between the tested
cultivars (L.s.D, at 0.05 = 1.2260) as they were similar in their (N) content. They recorded
5.75, 6.43, 6.47 and 6.15mg/g for Bablyion, Brinse, super Dalila and Thamine, respective-
ly. In the second stage, Flowering Duncanfs multiple range test classified the four varic-
ties into three groups: the first one was the cultivar Super Dalila as the (N) content in itfs
dry leave was 3.94mg/g. the second group was the two cultivars Bablyion and Thamine
with value 3.54, 3.45mg/g, respectively. On the other hand, the cultivar Brinse record the
lowest (N) content with value 2,54mg/g (1..5.D. at 0.05 = 0.3153). considering the yield-
ing stage, there was a significant difference between the variety Thamine and the other
three varieties but there was no significant difference between these varieties (L.S.D, at
0.05 = 0.6422), the (N) content for varieties, Bablyion, Brinse, Super Dalila and Thamine
were 2.34, 2.82, 2.42, 3.14mg/g, respectively.

1-b- Carbohydrate (C): It seems obvious from the statistical analysis of the date obtained
from the chemical analysis of the leaves content of the four varieties considering carbohy-
drate that was a highly significant difference between them, Table (2) and Fig. (2). Re-
garding to the first stage the highest carbohydrate content 192.09mg/g was for the cultwar‘
Bablyion and the lowest one was Super Dalila cultivar with 53.67mg/g. On the other
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hand, Thamine cultivar record 122.99mg/g followed by Brinse cultivar with value
58.14mg/g. (L.S.D. at 0.05 = 2.380). Duncanis multiple range test for the carbohydrate
content classified the flowering stage into three categories the first one included Thamine
cultivar 72.6mg/g, the second one inctuded two varieties Bablyion and Super Dalila with
(C) content 60.38 and 58.24mg/g, respectively. The last variety in this test was Brinse
with value 51.43mg/g (L.S.D. at (.05 = 2.3920). The determination of the carbohydrate
(C) content of the leaves of the four tested varieties during their third vegetation stage,
yielding are shown in Table (2} and ijlustrated in Fig. (2). The statistical analysis shows
that there was highly significant difference between these varieties (L.S.D. at 0.05 =
0.9720). As the highest one was Bablyion 78.70mg/g flowed by Brinse, Super Dalila with
{C) content 69.32 and 53.64mg/g, respectively. On the other hand, the lowest one was
Thamine as it has 41.37mg/g in its (C) content.
1-c- Sugar (S):
1-c-1- Total sugar (T.s.): The chemical analysis of the leaves of the four cucumber varie-
ties for determination of their total sugar (T.s.) are tabulated in Table (3) and illustrated in
Fig. (3). From these data their statistical analysis show that during the seedling stage there
was a highly significant difference between these varieties, (L.S.D. at 0.05 = 0.6047) as
the cultivar Thamine was the highly one in its content of (T.s.) 14.61mg/g, while the cul-
tivar Bablyion was lowest one as it recorded 7.62mg/g, on the other hand the other two
varieties are similar (T.s.) content. On contrary of the seedling stage, the analysis of (T.s.)
in the flowering stage shows that the cultiver Bablyion was the highly one with value
15.56mg/g, while the cultiver Thamine was the lowest in its (T.s.), 11.43mg/g, (L.S.D. at
0.05 = 0.3805). As similar as the first stage, the third vegetation stage of these four varie-
ties can be classified as, the lowest one was Bablyion cultivar, 5.98mg/g and the height
was Thamine cultivar with (T.s.) 12.39mg/g. (I..5.D. at 0.05 = 1.5920).
I-c-2- Reduced sugar (R.s.): The chemical analysis of the reduced sugar (R.s.) contents of
the four tested cucumber cultivars are shown in Table (4) and illustrated in Fig. (4). The sta-
tistical analysis of the data show that during the first stage, seedling, there was a highly sig-
nificant difference between the four varieties (L..S.D. at 0.05 = (0.1804) as the first variety
which have a highly (R.s.} content was Bablyion cultivar, 3.18mg/g, while the second one
was the variety Super Dalila as it recorded, 2.51mg/g. On the other hand, the other two cul-
tivars equaled in their (R.s.) content. In the second vegetation stage, cultivar Bablyion have
the highly (R.s.) content, 6.67mg/g, while the lowest was the cultivar Brinse 4.76mg/g,
while during the third stage the cultivar Super Dalila was the first one in its (R.s.) content as
it recorded 6.67mg/g, (L.5.D. at 0.05 = 0.1584). On the other hand, the cultivers Bablyion
and Brinse take the last group in Duncanis multiple test for their (R.s.) content as they re-
corder 4.06 and 4.45mgfg, resnectively. The statistical analysis stated there was a highly
significant difference between the four cultivar (L.S.D. at 0.05 = 0.6112).
1-d- Phasphorus (P): A number of workers have found phosphorus levels have significant
effect on mite reproduction. The determination of the phosphorus (P} content for the four
test cucumber cultivars during the three vegetation stages, seedling, flowering and yield-
ing are shown in Table (5) and illustrated in Fig. (5). In the first stage, seedling, Duncanis
multiple range test shows two groups: the first one includes two cultivars Bablyion and
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Brinse with mean value 0.17 and 0.16mg/g, respectively. While the second group includes
the other two cultivars Super Dalila and Thamine with mean value 0.11mg/g, (L.S.D. at
0.05 = 0.0471). The statistical analysis show that there was a significant difference be-
tween the cultivar Brinse 0.14mg/g and the other three cultivars during the second stage,
flowering, but there was no significant difference between these varieties Bablyion, Super
Dalila and Thamine, (L.S5.D. at 0.05 = 0.0282), as recorded mean values 0.21, 0.21 and
0.20mg/g, respectively. As with seedling stage, the statistical analysis of the mean values
of (P) content for the four varieties in the yielding stage shows two groups: the first and
the highest one includes the two cultivars Bablyion and Super Dalila values 0.23 and
0.21mg/g, respectively. While the second and the last group includes the two varieties
Brinse and Thamine with mean values 0.14 and 0.15mg/g. (L.S.D. at 0.05 = 0.0231).

2- Relation between phytochemical components of cucumber varieties leaves and Tetra-
nychus urticae infestation:

The relation between phytochemical components of some cucumber varieties and their
infestation T. urticae during season 2001 are tabulated in Table (6). While the data in Table
(7), show the simple correlation between the phytochemical contents of the host variety i.e.,
nitrogen (N), carbohydrate (C), sugar (total sugar (T.s.) and reduced sugar (R.s.)) and phos-
phorous (P).

Nitrogen (N):

The simple correlation analysis showed that there was a negative relation between (N}
content and the mean number of T. urticae relationship during the vegetation periods for
the varieties tested,

Carbohydrate (C):

Concerning the estimated carbohydrate content in the dried leaves of the varicties, the
general trend showed a negative relationship between the carbohydrate content in leaves
of the three varieties (Bablyion, Brinse and Thamine) and rate of T, urticae stages infesta-
tion, while this relation was positive in the variety Super Dalila,

Total sugar (T.s.):

From the results given in Tables (6 and 7), it is obvious that the relation between (T.s.)
and the mean number of 7. urficae infesting the cucumber varieties, is positive for the
three varieties (Bablyion, Brinse, and Super Dalila) while it was negative for the fourth
one, Thamine.

Reducing sugar (R.5.):

On contrary to {T.s.), Thamine variety showed a positive relationship as Brinse and
Super Dalila as this variety recorded 4.34mg/g and its average infestation with T. urticae
was 18.11 individual/sq.inch.

On the other hand, the variety Bablyion recorded a negative relation between (R.s.)
which was 9.72mg/g and the infestation of T. urticae was 3.38 individual/sq.inch.
Phosphorus (P):

As it is obvious from Tables (6 and 7) that phosphorus content effect on the infestation
with T. urticae was positive for the varieties Bablyion, Super Dalila and Thamine, but it
was significant in case of Thamine variety. On contrary of this, the relation was negative
for Brinse variety.
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DISCUSSION

The evaluation of the susceptibility of four cucumber varieties to T. urticae infestation
under field condition showed that the variety Thamine is the highest susceptible to infes-
tation with the two-spotted spider mite, while the hightest infestation occurred on Bablyi-
on variety. The previous results are generally in agreement with results conducted before
to evaluate the susceptibility of cucumber varieties to the red spider mite infestation, i.e.,
Tomczyk (1987) stated that there are difference between the studied varieties; Kielkewicz
and Tomczyk (1987) reported that the highest fecundity of T. urticae was observed on Re-
plike and the lowest on Wilanowski; Ahmed (1994) stated that Sweet Crunsh Fiti Sakata
cultiver was most resistant while Super Dominus-hy was the lowest one; Kilany (1997)
who stated that the infestation varied depending on the situation of the plants and on the
variety used, on the other hand the varieties Katia, Celebrity and Afdal had high level of
infestation.

The results of the photochemical components also indicated that there is a negative rela-
tion between (N} and the infestation of T. urticae, this result as the same obtained by Rodri-
guez (1951), while it is on contrast with that stated by LeRoux (1954), while in case of (P)
the relation was insignificant positive in case of Super Dalila and Bablyion and significant
positive in Thamine variety. On contrary of that for the variety Brinse this relation was neg-
ative. This results is in the same direction of that reported by Harries (1966) and are oppo-
site to that formed by Rodriguez (1951) and Waston (1964).

Generally, the varieties differed in their susceptibility for 7. urticae and this may be at-
tributed to anatomical or chemical varieties in leaves or some biotic or abictic factors or
perhaps, due to a combination of all of these factors together.

|2 Bablylon EBrinse B Super Dalila T Thamine

Total Nitrogen {mgi/g)

seedling fiowering yielding
Plant Stage

+

Fig. (1): The difference between total nitrogen content mg/g in different cucumber varieties during
their vegetation periods.
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Fig. (2): The difference between carbohydrates content mg/g in different cucumber varieties during
their vegetation periods.
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Fig. (3): The difference between total sugar content mg/g in different cucumber varieties during their
vegetation periods.
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Fig. (4). The difference between redused sugar content mg/g in different cucumber varieties during
their vegetation periods. 121
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Fig. (5): The difference between phosphrus content mg/g in different cucumber varieties during their
vegetation periods.

Table (1 ) The differences between total nitrogen content mg/p, in

differant cucomber varieties during their vegetation periods,

Plant stage

Seedling Flowering Yielding
Varieries
Boblyion 5752 354b 2340
Brinse 643 a 154¢ 28240
Super Dalila 6.47a 394a 2.42%b
Thaniine 6.15a 3.54b 3141
L3.D. 1,2260 0.3153 0.6422

Columnswith the sqme letiersare not significantly diffsreat 21 0,05
Table (2): The differences between carbohydrate comtenl mp/g in

different cucumber varieties during their vegetation periods,

Plant stage Seedling Flowering Yielding
Varicties
Boblyion 192,09 6038 b 78702
Brinse 58.14 ¢ 5l.43c 69.32b
Super Dalila 53474 58.24 b 3364 c
Thamine 122.99d . J26a 41374
L.S.D. 23920 2.3920 0972

Columns with the same letterare not significantly different at
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Table (3 ): The tifferences between total sugar contest mgfg in different

Plant sige Seedling Flowering Yielding

Varicties

Boblyion T62c 15562 598¢
Brinse 10320 14.61b 1648b
Sugper Dalila 1048 & 1143 ¢ 1030a
Thamine 14.61a l143c 12392
LSD. 0.6047 ! 0.3808 15920

i

Columns with the same lctterrare not significantly different st level 0.05 %
level,

Table (4): The differences botween reduced sugar content mg/g in

different b jeties during their vegetation periods.
Plant siage
Seedling Flowering Yielding

Varjetles

Boblyiog 3132 667 & 4.06 ¢
Brinse 1.9 ¢ 4.76d4 A45¢
Super Dalils 2.51b 508¢ 6.67a
Thamine 191¢ 6036 SO8 b
LS.D. .18 01384 06112

Columns with the some letteare significantly different at §,05% levet.

Table (5): The differences b bospi mg/g-in

ponp

different cucumber varieties during their vegetation periods.

lant stage
Seedling Flowering Yielding

Varietiex

Boblyion 0172 021a 0.23a
Drinse 0.16a 014b 0.14b
Super Dalila 011k 0.20 » 0.2l a
Thamine i 0l b 0202 0.15b
LSD. P07 0.0282 00231

Columns with the.sq'ne leners are not significantly different at 0,05 level.
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Table { £): Relation between phytochemical components of some ber varieties and their infestation by T. wrticae

during season 200H.
Bablyion Brinse Super Dslila Thamine
L) L] o
Plant o | =¥ P L Sogur -t Soper .
wlr}c =l ]r] e Pl r | € ol r ] € F— e
wage s s 5 |xs s |2 5 | a3

an e lme | laml i leotonl g b ] oo fowlarian po jwalzst] 1o Leis [oat loum L s {1 | 2

a3 fey | mr oo las| an j2m o |00 | oanf s |z [ |an | 28 | 2 | o 89 faga|east ot b 12w | ow | 1109

]
Frwwmg | 354 faae | 6030 | puas feor | som | 250 o | o0 [ aasn | b faas Pase faan | o fuar [ o | onnee asi [ e2e] hé e | 60 ] sy
Viekding
Mo

B 026 | g | ATT 4G [0 | bt [ 00F [ 003 | DB | AT | Jd [ aam ] aae | SKIR | IROR Q4TS [ 63 ) 435 [ RS | WS | 12 [ £ ] IRIS

T.N. = Total nitrogen {mg/g)
P. = Phosphors (mgg)

C. = Carbohydrate (mg/g)
T.8. = Total sugar (mg/g)
R.S. = Reduced sugar (mg/g)

Table (F): Correlotion cocfficient between phytochemical
components of cucumber varieties keaves and T urficar
infestation.

Varicties
Phyto, Bablyion Brinse Super Dalila { Thizmine
Compo.
N -0.4% -0.39 -0.55 £0.7%
c T.0.83 -0.91 092 -0.60
TS. 087 097 099 -0.97
RS. 0.16 097 654 095
P 0.58 -0.29 0.32 099"

* Significant at 1% level,

T.5. = Total sugar
R.5. = Reduced sugar
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