4- RESULTS AND DISCUSSION

4.1. Biological, Histological, and Chemical studies:
4.1.1. Biological studies:

Results concerning with the influence of different hosts and
two degrees of temperatures on the different developmental stages
of spider mite T. wurticae, which was reared on six Phaseolus
genotypes: Henderson (P. lunatus), King of the garden (P.
lunatus), Tepary 16 (P. acutifolius), Tepary 13 (P. acutifolius),
Bronco (P. vulgaris) and Giza 3 (P. vulgaris) under two different
temperatures distinctly, 28°C and 25°C and 60+5% RH. are
presented in Tables (1, 2, 3 & 4).

During the present biological study of the red spider mite 7.
urticae, it was observed that this mite passed through two nymphal
stages in addition to the larvae, before reaching the adult stage.
Generally, males tended to emerge earlier than females. In addition,
it was found that the host genotype, directly affected motion, colour
and size of the two spotted spider mite 7. urticae, whereas mite
individuals reared on the Henderson and King of The Garden
cultivars, and Tepary 16 line, were more active and acquire green
yellowish colour, while those were reared on other cultivars,
(Tepary 13, Bronco, and Giza 3), were less active and had
absolutely green colour. In addition, old females, which were reared
on the previously mentioned cultivars or line, appeared to be

globose 1n shape and sluggish in motion.
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A- Incubation Period:

The required period for incubation of T. utricae eggs varied
according to the variability in both hosts and/or temperatures. It
ranged from 3.3 to 4.0 days when eggs were maintained under
temperature degree of 28+2°C (Table 1), while it varied from 3.5 to
4.8 days under temperature degree of 25+2°C (Table 1 & 2 and
Fig. 1A, 1B). The rate of embryonic development averaged 4.0 days
when mites were fed on leaves of Henderson, King of the Garden
and, Tepary 16. While the period needed for incubation was 3.8
days, when mites were reared on leaves of Tepary 13 and Bronco
and 3.3 days when mites were fed on Giza 3 (Table 1). On the other
hand, when the above mentioned Phaseolus genotypes were used as
food sources under temperature of 25+2°C, the incubation periods
were 4.8,4.0,4.0,3.7, 3.8 and 3.5 days for Henderson, King of The
Garden, Tepary 16, Tepary 13, Bronco and Giza 3, respectively
(Table 2). The prolonged an incubation period reflects, to some
extent incompatible interaction between the host genotype and the
two-spotted spider mite, in contrast with the short incubation
period, which reflects a positive compatible interaction between
both the mite and the host plant. Based on these results, Henderson
cultivar, King Of The Garden cultivars and Tepary 16 line had,
relatively longer incubation periods (Tables 1& 2, Fig., 1A, B)
comparing to other cultivars. The long incubation period can be
considered as one of the resistance components against the two-
spotted spider mite. Differences among Phaseolus genotypes

conceming resistance to mites have been reported (Farrag ef al,
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lines at 25+2°C and RH 60+5%.
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Table (2): Durations of developmental stages of 7. urticae female fed on different Phaseolus, cultivars and

. Incubation Total e
. Larva stage | Protonym .
Varieties period a g tonymph | Deutonymph immature Life cycle
Henderson 484017 | 3.7+0.33 | 3.3$017 | 3.0£000 | 10.0£0.29 | 14.8+0.44
(P. lunatus)
King of the Garden |, 0,00 | 304000 | 28017 | 23£047 | 8.2$047 | 12.2£0.17
(P. lunatus)
Tepary 16 40£000 | 3.0£000 | 25000 | 2.3+0417 | 7.8%047 | 11.8£0.17
(P. acutifolius)
Tepary 13 3.7+047 | 27£017 | 23017 | 20000 | 7.0£0.00 | 10.7£0.18
(P. acutifolius)
Bronco 38+017 | 25000 | 23017 | 20£000 | 6.8%017 | 10.7£0.17
(P vulgaris)
Giza3 3.5£0.00 | 2.5+0.00 | 2.3+017 | 1.8+017 | 6.7+0.16 | 10.2+0.17
(P. vulgaris)
L.S.D 0.05 0.39 0.46 0.58 0.37 0.55 0.72
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B Incubation period Total immature 22 Life cycle ]
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O
@‘é\ od

Phaseolus cultivars & lines

R Incubation period Total immature Life cycle

(B) Phaseolus cultivars & lines

Fig. (1): Durations of developemntal stages of T. utricae females fed
on different Phaseolus cultivars & lines.
(A) at 25+2 C (B) at 2842 C RH = 60+5%
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1980; Wahba et al, 1986; Faris ef al, 1991; Aydemir & Toros,
1992; Megali, 1997; Megali & Faris, 1997). The periods of
incubation, associated with different temperatures, were close to

each other, (Tables 1 & 2).

B- Immature stages:-
The effects of different Phaseolus genotype and temperatures
on the periods of different immature stages are presented in Tables

(1 & 2). The following are the postembryonic stages:

1. Larval stage :-

Duration of larval stage was found to be affected by both
Phaseolus genotype and temperature degrees, under which mites
developed. This duration ranged from 2.2 to 3.3 days at 2842 °C,
while at 25+2°C the larval stage required, from 2.5 to 3.7 days
when the red spider mite was fed on different Phaseolus varieties
(Tables 1 & 2). The longest period of larval stage was associated
with Henderson cultivar, which were 3.3 or 3.7 days at temperatures
of 28°C and 25°C, respectively, (Tables 1 & 2). It is worth
mentioning that the elongation of the larval stage duration period
reflects some kind of incompatible interaction between genotype of
the host and the mite. Based this fact Henderson cultivar is
considered more resistant to 7. utricae comparing to the other tested
Phaseolus  genotypes, using larval stage duration period as

acriterion.
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2. Protonymphal stage:

Data presented in (Tables 1& 2), indicate that the average
duration of the protonymphal stage ranged from 1.8 to 3.2 days and
from 2.3 to 3.3 days when the red spider mite 7. urticae was reared
on different Phaseolus genotypes at 28°C and 25°C (Tables 1 & 2),
respectively. The longest duration pertod of protonymph was
associated with Henderson (P. lunatus) cultivar since the duration
period was either (28°C) 3.2 days or (25°C) 3.3 days. It is obvious
that the incubation temperatures used in the present study had
similar effect on the period needed for protonymphal stage.
However, the Phaseolus genotype host had the major effect in such
respect. These results disagreed with those of Hassan & Zaher
(1956), El-Atrouzy (1968), Osman (1974), Duzgunes &
Cobanoglu (1983), Liu (1991), Morros & Aponte (1994) and
Rao et al. (1996), who found significant effect of temperature on
the duration of different developmental stages of spider mite.
However, such differences could be due to using different

Phaseolus genotypes and/ or different degrees of temperature.

3- Deutonymphal stage:

Data included in (Tables, 1 & 2) ailso show that the genotype
of Phaseolus host had no effect on the development of the
deutonymphal stage, where similar trend of the previously
mentioned results, appeared to predominate. The deutonymphal
duration period, lasted 2.7, 2.2, 2.0, 2.0, 2.0, and 1.8 days at
temperature of 28°C, while the analogous periods lasted about 3.0,
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2.3, 2.3, 2.0,2.0 and 1.8 days at temperature of 25°C when the two
spotted spider mite was fed on Henderson (P. /unatus), King of The
Garden (P. lunatus), Tepary 16 (P. acutifolius), Tepary 13 (P.
acutifolius), Bronco (P. vulgaris) and Giza 3 (P. vuligaris),
respectively (Tables 1 & 2). Feeding on Giza 3 cultivar mite
exhibited the shortest period of the deutonymph, which reflects
considerable compatible interaction between the genotype of such
host and the two spotted spider mite (7. wurticae). These results
agreed with those of Sawires (1978), Farrag ef al. (1980), Wahba
et al., (1986), Sawires ef al. (1990), Faris ef al. (1991), Aydemir
& Toros (1992), Taha et al, (1993) Chahine et al. (1994),
Darwish et al. (1996), Yasin (1997), Khafagi ef al. (1997), Megali
(1997), Megali & Faris (1997), and Waheeb (1998), who found
significant effect of the genotype host on the duration period of the

different developmental stages of mites, including deutonymph.

4- Total immature stages:

The average period from egg hatching till the adult emergence
is known as the total immature stages. Concerning that of 7. urticae
it ranged from 5.8 to 9.2 days at 28°C, while at 25°C, this period
varied from 6.7 days to 10.0 days when red spider mite (7. urticae)
individuals were reared on the different Phaseolus cultivars or lines.
In this respect, the tested hosts could be arranged in a descending
order of preference for such development as follows Giza 3 (P.
vulgaris) 5.8 and 6.7 days, Bronco (P. vulgaris) 6.8 and 6.8 days,
Tepary 13 (P. acutifolius) 7.0 and 7.0 days, Tepary 16 (P.
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acutifolius) 7.3 and 7.8 days, King of the garden (P. lunatus) 7.5
and 8.2 days and Henderson (P. lunatus) 9.2 and 10.0 days at
temperatures of 28°C and 25°C, respectively (Tables 1 & 2) and
Fig. (1 A, B).

Based on these results, it can be mentioned that Giza 3
cultivar was highly preferred by the two-spotted spider mite, while
Henderson cultivar had the lowest preference. The variations
observed between the different hosts are of great value for those
who are interested in designing breeding programs for beans,
resistance to the spider mite 7. urticae. Differences among
Phaseolus genotypes concerning resistance to spider mites have
been also reported by many researchers workers (Farrag, ef al.,
1980, Wahba, 1986, Faris ef al., 1991, Aydemir & Toros, 1992,
Megali, 1997, Megali & Faris, 1997).

C- Life cycle:

The period required for the life cycle of T. urticae was found
to be affected by the different genotypes of the host plants. It is
obvious from Tables (1 & 2) that, life cycle lasted 13.2 & 14. 8
days, 11.5 & 11.8 days, 10.8 & 10.7 days, 10.7 & 10.7 days, and 4.2
& 10.2 days, when the red spider mite 7. wrticae was fed on
Phaseolus genotypes; Henderson, King of The Garden, Tepary 16,
Tepary 13, and Bronco at temperatures of 28°C and 25°C,
respectively, (Tables 1 & 2) and Fig. (1A, B). Based on such
results, the longest period of life cycle, whether measured at

temperature 28°C or 25°C was associated with Henderson cultivar,
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which indicated that this cultivar possess certain level of resistance
component(s) against T. wurticae. On the other hand, the shorter
periods of life cycle were associated with the other genotypes
indicating considerable preference of 7. urticae to such genotypes.

In this respect, Giza 3 cultivar was highly-preferred by 7. urticae
(Table 1 & 2).

D- Pre oviposition period:

The results presented in Tables (3 & 4), show that the pre-
oviposition period averaged 1.5 and 2.5 days at 28 & 25°C,
respectively. In general, the longer period of pre-oviposition reflects
less preference by T. urticae to certain genotype. Considering this fact
and based on these results, it can be mentioned that the two spotted
spider mite exhibits more preference to Giza 3 cultivar (1.5 days)
comparing to other cultivars/lines, in descending order by, Bronco
(1.7 days) cultivar Tepary 13 (2 days), Tepary 16 (2.5 days), King of
the Garden (2.3 days) and Henderson (2.5 days) cultivars.

E- Oviposition period:

The obtained result presented in Tables (3 & 4) show that
there was a strong relationship between the genotype of the host
plants and the oviposition periods, which was recorded when the
red spider mite 7. urticae was reared on the different Phaseolus
cultivars and lines. When T. utricae was allowed to feed on
Henderson cultivar at 28°C, the oviposition period averaged 3.5

days and at 25°C, this period was 3.0 days, on the other hand, the
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Fig. (2): Effect of Phaseolus cultivars & lines on female
preoviposition period, longevity and fecundity of 7. utricae.
(A)at25¢2 C (B)at28+2 C RH =60+5%
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longest oviposition periods, (12.5 & 12.3 days, at temperatures of
28°C and 25°C, respectively), were recorded when T. urticae was
reared on plants of Giza 3 cultivar. Variations in the oviposition
period among P. [unatus cultivars (Henderson & King of the
Garden) and among P. acutifolius lines (Tepary 13 & Tepary 16),
were detected. The oviposition periods 3.5 and 3.0 days at
temperature of 28°C and 25°C, respectively were associated with
the mites reared on cultivar Henderson (P. /unatus) comparing to
those reared on King of the Garden 7.0 and 6.7 at 28°C,
respectively were shorter than those on line Tepary 13 (P.
acutifolius) (Tables 3 & 4) and Fig. (2 A, B). Furthermore, the
adult females reared on the cultivars of species P. vulgaris showed
differences in this respect, whereas the adult females reared on
Bronco cultivar had shorter oviposition period than those reared on
Giza 3 (Tables 3 & 4) and Fig. (2 A, B). Such information are
considered of great value in breeding programs for resistance to 7.
urticae in beans, especiailly when evaluating different parental
genotypes for their resistance to this mite species. Based on those
findings, it is recommended for the research workers, who will be in
need to make mass production of such mite species for the purpose
of biological studies, to use plants of the most preferable cultivar

(i.e. Giza 3) in rearing 7. urticae 1n the laboratory.

F- Post-oviposition period:
The post-oviposition periods ranged from 0.5 to 2.0 days,

when adult females were reared on the different Phaseolus




genotypes at 28°C, (Table, 3), while at 25°C the post-oviposition
periods ranged from 0.5 to 2.3 days. The adult females reared on
Henderson cultivar lasted alive for a very short time after laying the
last egg (0.5 days at both temperatures of 28°C & 25°C), while
those were reared on the other cultivars or lines had, relatively,
longer post-oviposition periods (Tables 3 & 4). The long post-
oviposition period on a certain genotype, could be an indication for

some kind of preference showed by the adult females to such

genotype.

G- Longevity:

The maximum period for longevity of the adult females was
observed when T, urticae was reared on Giza 3 cultivar either at
28°C (16 days) or at 25°C (16.1 days) , while the minimum
longevity period, was recorded when mite was fed on Henderson
cultivar at temperatures of 28°C (6.5 days) and 25°C (6.0 days)
(Tables 3 & 4) and Fig. (2A, B). Additionally, duration of
longevity, recorded for females of T. urticae, reared on King of the
Garden cultivar was 10.5 days at temperature of 28°C and 10.8 days
at 25°C, which indicated clear variability among different cultivars

within P. lunatus species.

H- Fecundity:

Data, presented in (Tables 2 & 4) conceming fecundity
reveal, affirmative relationship between fecundity (number of eggs/
female) and the genotype of the Phaseolus host plants. The number

of eggs which was deposited by the adult female when it was fed on
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leaves of Giza 3 cultivar was about 7-times greater than that which
was deposited on leaves of Henderson one at 28°C, while at 25°C
(Tables 3 & 4) and Fig. (2A, B). The number of deposited eggs by
the mite adult female on leaves of Giza 3 cultivar, was 106.3 & 91.3
eggs at 28°C & 25°C, respectively, while on Henderson the mean
total number of eggs deposited by the adult female was 15.3 & 10.3
eggs at temperature of 28°C & 25°C, respectively. It is worth
mentioning that the lower number of eggs laid on leaves will give
less number of mite individuals, which in consequence will result in
less plant damage. Furthermore, it can be concluded that the less the
individuals of 7. wurticae, the more, the efficiency of the control
methods against the mite. Putting these facts in consideration, it can
be mentioned that Henderson cultivar (P. lunatus) possess certain
component(s) of resistance to 7. urticae, expressed by in such low
number of eggs / female (Fecundity) counted on the leaves of this
cultivar. Such components could have negative effect on the fertility

of the adult females of T. urticae.

4.1.2. Histological Studies
4.1.2.1 Thickness of leaf epidermis:

Results presented in Table (5) and Fig. (3) show that
Henderson and King of the garden cultivars (P. /unatus) had higher
thickness of upper leaf surface epidermis than that of the other
cultivars or lines. In addition Henderson (P. /unatus) cultivar had
the highest thickness of epidermis at the lower leaf surface, which
was 23.6 p, followed by Tepary 16 line (18.6 p) King of the Garden
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cultivars (16.5 p), Tepary 13 line (15.5u), Bronco cultivar (13.4 p),
and Giza 3 cultivar (13.4 p) (Table 5). The high thickness of
epidermis especially that of the lower surface can be considered as a
physical‘ resistance factor, against feeding mechanism of T. urticae.
Putting this fact in consideration it can be mentioned that
Henderson (P./unatus) cultivar possess such physical resistance
factor against 7. wrticae which, negatively interferes with the

feeding mechanism of the two spotted spider mite T. urticae.

4.1.2.2. Density of the leaf hairs

The highest density of leaf hairs was associated with King of
the Garden (P. lunatus), cultivar (23.0 mm?), followed in
descending order by Henderson (P. lunatus), cultivar (22.5 mm?®),
Tepary 16 line (P. acutifolius) (17.0 mm®), Tepary 13 line (P.
acutifolius) (14.0 mm?), Bronco (P. vulgaris) cultivar (14.0 mm?),
and Giza 3 (P. vulgaris) cultivar (8.0 mm?), Table (5) & Fig. (3).
Differences between Henderson and King of the Garden (P
Junatus) cultivars, and Tepary 16 (2. acutifolius) line concerning
hair density, were not significant.

It is a matter of fact that the presence of hairs on plant parts is
considered as a physical resistance factor. However, certain aspects
concerning hairs, such as density, length, and position on various
plant parts together contribute to the efficiency of such physical
resistance factor. The relatively high density of hairs associated
with Henderson and King of the Garden cultivars could have an

adverse effect on the feeding and/or oviposition of T. urticae.
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4.1.2.3. Length of the leaf hairs:

The length of the leaf hairs associated with King of the
Garden (P. lunatus) cultivar (241.6u) was, significantly longer than
that associated with the other cultivars or lines, [i.e., Henderson (£
Junatus) cultivar (121.6p), Tepary 16 (2. acutifolius) line (91.211),
Tepary 13 (P. acutifolius) line (119.2), Bronco cultivar (P. vulgaris)
(64.5n), and Giza 3 cultivar (P. vuigaris) (88.8 u) (Table 5)& Fig.
(3).

Based on the results obtained in the present study, it can be
mentioned that King of the Garden cultivar (P. /unatus) posses
genes for high number and length of leaf hairs, which are
considered as important aspects of physical resistance factors
against T. urticae. Fig. (4a & 5a) show the relatively high thickness
of the epidermis of both the upper and lower leaf surfaces of
Henderson and King of the Garden (P. lunatus) cultivars comparing
to those of the other Phaseolus genotypes (Figs. 6a, 7a, 8a, and
9a). Furthermore, (Fig. 5b) show that length of the leaf hairs of
King of the Garden cultivar, was more than that of the other
Phaseolus cultivars (Figs 4b, 6b, 7b, 8b & 9b). Such variation
observed among the different Phaseolus genotypes should be put in
consideration, when the nature of bean resistance to 7. urticae is
needed to be studied, because both hair density and length are
considered as resistance factors not only against T. urticae, but also

against other serious insects and mites.
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Fig. (6A): Upper and lower leaf epidermis of Tepary 16 line (P.

acutifolius).

Fig. (6b): Length and density of leaf hairs on the lower surface of
Tepary 16 line (P. acutifolius).
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Fig. (7A): Upper and lower leaf epidermis of Tepary 13 line (P.

acutifolius).

Fig. (7b): Length and density of leaf hairs on the lower surface of

Tepary 13 line (P. acutifolius).



54

Fig. (8A): Upper and lower leaf epidermis of Bronco cultivar (P.

vulgaris).

Fig. (8b): Length and density of leaf hairs on the lower surface of

Bronco cultivar (P. vulgaris).
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Fig. (9A): Upper and lower leaf epidermis of Giza 3 cultivar (P.

vulgaris).

Fig. (9b): Length and density of leaf hairs on the lower surface of

Giza 3 cultivar (P. vulgaris).
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4.1.2.4. Relationship between biological and histological aspects
of leaves:

Positive correlations were observed between thickness of
epidermis in the upper as well as in the lower surfaces and each of
incubation period duration of each of the larval protonymphal and
deutonymphal stages, life cycle and pre-oviposition period (Table,
6). In contrast, negative correlations were observed between
thickness of the epidermis in both upper and lower leaf surfaces and
each of oviposition and, post-oviposition periods, female longevity,
life span, and number of eggs per female (fecundity) (Table 6).

It is worth mentaining here that thickness of the epidermis is
considered as an important component of resistance against T.
urticae because the high thickness of leaf epidermis, especially that
of the upper surface, will negatively affect the feeding process of
such mite. Results obtained here support this fact. For example, the
decreasing observed in oviposition period and female fecundity due
to the increase in the thickness of the upper leaf epidermis (r =—
051 & — 0.55, respectively) or the lower one (r =-0.79 & -0.72,
respectively). These results indicate that such character can be
considered as a resistance factor against the two-spotted spider mite
(T. wurticae). The importance of leaf epidermis as a resistance factor
against several mite and insect species has been reported by some
researchers (McGregor & McDonough, 1917; Kuehen, 1951,
Baker & Connell, 1963, Mohamed, 1964, Kou-Koung et al.,
1972).
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Results presented in (Table 6) show, highly significant
positive correlations between density of leaf hairs and each of the
incubation period, of each of larvae, prtonymphal, and
deutonymphal stages, life cycle, and pre-oviposition period. On the
other hand, highly negative correlations were observed between
density of leaf hairs and each of oviposition and post-oviposition
periods;, female longevity life span and female fecundity (Table 6).
Based on the calculated correlation coefficients, the decrease in the
period of oviposition, female longevity, and fecundity is the result
of the increase in leaf hairs density (= —0.78, —0.85 & -0.86,
respectively). These results indicate that leaf hairs density can be
considered as a factor of resistance against T. urticae.

This could be due to the interference of high density of leaf
hairs with feeding and laying eggs of the two spotted spider mite
females. The results presented in Table (6) show that the observed
correlations between length of leaf hairs and different biological
aspects, had about similar trend to what was observed in the
correlation between leaf hair density and different biological
aspects. However, correlation coefficients appeared insignificant.

These results indicate that, density of leaf hairs is considered,
was more effective defense mechanism against mites, than length of
leaf hairs. Density and length of leaf hairs as resistance factors
against mites in different plant species have been reported by some
researchers (Abu El-Nasr, 1960; Butler ¢t al., 1986; Heyer et al,
1986 & Megali, 1997).
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4.1.3. Chemical composition of leaves:

During both scasons of 1997 and 1998, leaves of Henderson
had the lowest nitrogen content, while those of Giza 3 cultivar had
the highest one (Tables 7 & 8); Figs. (10 A, 11A). Concerning leaf
phosphorus content, the lowest percentages (0.21%&0.27%) were
associated with Henderson cultivar, while the higher percentages
were observed in Tepary 13 line (0.40% & 0.35%), Bronco cultivar
(031% & 0.33%) and Giza 3 cultivar (0.35% & 0.38%), during
seasons of 1997 and 1998, respectively.

Respecting leaf potassium content, the lowest percentages
were associated with Giza 3 (P. vulgaris) cultivar (1.30% &
1 40%), while the highest ones were associated with Henderson
cultivar (2.51% & 2.64%), during the seasons of 1997 and 1998,
respectively (Tables 7 & 8).

The lowest leaf sodium content in 1997 season, was
associated with Giza 3 cultivar (0.37%), while in 1998, the lowest
percentages were associated with Tepary 16 line (0.38%) and Giza
3 cultivar (0.45%). On the other hand, the highest percentages of
leaf sodium content were associated with King of the Garden
cultiver (0.64% & 0.66%), followed by Henderson (0.58% &
0.59%), in 1997 and 1998 seasons, respectively.

Respecting reducing, non- reducing and total sugars contents
of leaves, the highest percentages Wwere associated with Giza 3
cultivar, during both of 1997 and 1998 seasons (Tables 7 & 8);
Figs. (10B & 11B). On the other hand, the lowest percentages of
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reducing, non-reducing, and total-sugars of leaf content were
associated with Henderson and King of the Garden cultivars in the
seasons of 1997 and 1998 (Tables 7 & 8); Figs. (10B & 11B). In
both 1997 and 1998 seasons, Giza 3 (P. vulgaris) cultivar had the
highest leaf protein contents, while Henderson (P. Iunatus) cultivar
had the lowest leaf protein contents (Tables 7 & 8).

Results presented in Table (9) show, significant negative
correlations between incubation period and each of leaf nitrogen,
phosphorus, reducing-, non-reducing-, and total-sugars, and protein
contents and incubation period. In addition, significant negative
correlations between leaf nitrogen, phosphorus, reducing-, non-
reducing-, and total-sugars, and protein contents and duration of
each of the various immature stages the larval, protonymphal and
deutonymphal stages durations. 1t is worth mentioning here, that the
reduction of the incubation period and immature stage duration will
result in shorter life cycle of T. urticae which means more damage
to plants of Phaseolus species in shorter time. Such conclusion was,
partially supported by the significant negative correlations, which
were found in both seasons of 1997 and 1998 between leaf nitrogen,
phosphorus, reducing-, non-reducing- and total-sugars, and protein
contents, and life cycle (Table 9).

In addition, significant negative correlations were observed
between leaf nitrogen, phosphorus, reducing-, non-reducing- and total-
sugars, and protein contents and pre-oviposition period. Furthermore,
significant positive correlations between leaf nitrogen, phosphorus,

reducing-, non-reducing, and total-sugars and protein contents, and
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each of the oviposition, life span, and female’s fecundity (Table 9).
These results indicate that the increase in leaf contents of nitrogen,
phosphorus, sugars, and/or proteins will have a positive effect on
female longevity, life span, female fecundity, which in consequence,
will result in more damage to plants, which have high leaf contents of
the previously mentioned chemical compounds.

The presence of such chemical compounds at certain levels in
leaf tissues could affect both cell size, structure of leaf tissues, as well
as nutritional value and taste of plant cell sap which in consequence,
might have direct or indirect effects on the feeding and fertility of 7.
urticae. More research works are still needed in this respect. However,
the effect of nitrogen on the duration of different developmental stages
was early reported by Hamstead & Gould (1957), Henneberry &
Schriver (1964), Van Devrie & Boersma (1970), Farrag et al.
(1980), Lewis (1994) and Taha & El-Raies (1996). In addition,
similar results were observed by Mohamed (1982) who found
positive correlation between leaf phosphorus content and the level of
damage caused by phytophagous mites.

Positive correlations between leaf contents of potassium and
sodium and each of, incubation period, duration of the different
immature stages, life cycle, and pre-oviposition period, were observed
in both seasons of 1997 and 1998 (Table 9). However, the correlation
coefficients in case of leaf sodium content did not reach the level of
significance. It is worth mentioning here, that prolonging each of
incubation periods and durations of different immature stages will

prolong life cycle and pre-oviposition period.
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In case of the presence of potassium or sodium, at relatively
high levels in leaf tissues of bean plants (Phaseolus sp), reflects an
adverse effect for these elements on the previously mentioned
biological aspects of T. wrticae. On the other hand, negative
correlations were observed between both leaf potassium and sodium
contents and each of oviposition period, post-oviposition period,
female longevity, life span, and fecundity (Table9). It should be
noted that reducing of oviposition period, and female fecundity, as a
result of the presence of potassium and sodium in the leaf tissues at,
relatively high levels will cause less damage to bean plants because
the next generation of 7. wurticae will have low population
comparing to the damage, which may occur in case of prolonging
the oviposition period and/or increasing number of eggs/female.
Such negative effects of the relatively high levels of potassium and
sodium in bean leaf tissues, observed in the present study could be
due to the effect of these elements on cell size, leaf tissue structure,
and/or chemical compositions of cell sap, which may, consequently
create the unsuitable taste or nutritional value for feeding and
oviposition of T. urticae. However, more research works are needed
to explore the obscure points in this respect.

These results agreed with that of Emedn (1966), Mohamed
(1982) and Ibrahim (1987) who found that increasing of potassium
level resulted in decreasing the damage caused by mites. In
addition, results found in the present study, agreed with that of
Taha & El-Raies (1996), who observed considerable decrease in

damage caused by mites due to the increase in leaf sodium content.




4.2. Plant resistance of Phaseolus genotypes to the

red-spider mite (7. urticae) infestation:
4.2.1. Density of mite eggs/inch’ of plant leaf area:

Results presented in Tables (10 & 11); Fig. (12A,B) show
that the lowest numbers of eggs counted on leaves inch® under
natural and artificial infestation with T. urticae during both seasons
of 1997 and 1998, were associated with Henderson cultivar (.
lunatus) while the highest numbers of eggs were associated with
Giza 3 cultivar (P. vulgaris). These results indicated that Giza 3
cultivar was more preferred by 7. wrticae, comparing 1o other
cultivars or lines. In addition, the plants sap sucked up by 7. urticae
from leaf cells of Henderson cultivar could have certain substances
which might have negative effect on fertility of adult female of 7.
urticae tesulting in low number of laid eggs per inch® of examined
leaves, even in the advanced weeks of counting (Table 10 & 11).

In general, the number of laid eggs, counted on leaves per
inch? of the different cultivars under natural and artificial infestation
conditions increased in the advanced weeks of counting, during
both seasons of 1997 and 1998 (Tables 10 & 11). The number of
laid eggs reached the maximum in the 6™ or 7% week of counting
and then, it was, clearly observable that in the 8" week of counting
in cases of Tepary 16 and Tepary 13 lines (P. acutifolius) and
Bronco and Giza 3 cultivar (P. vulgaris) (during both seasons of
1997 and 1998) T. wrticae laid by females eggs started to decrease
(Tables 10 & 11), which could be attributed to the dryness of the

foliage of the previously mentioned susceptible cultivars and lines.
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- 1997 _
70
Artificial infestation

Square inches

(A) Phaseolus cultivars & lines

1998

E Natural infestation
) Artificial infestation

Square inches

(B) Phaseolus cultivars & lines

Fig. (12): Mean number of eggs of T urticae counted on leaves (in2) of the
different Phaseolus cultivars or lines under natural and artificial
conditions in the field during 1997 and 1998 seasons.
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The dryness or death of the foliage will result in, immigration
and/or death of the T. wrticae individuals, which depend in its
feeding on sucking up the plant sap from alive leaf cells, and
consequently the decrease in numbers of laid eggs will occur. These
results indicate that, the week of counting should be considered
when evaluating plants of Phaseolus species for resistance to T.

urticae.

4.2.2. Density of moving individuals/inch®:

Density of mite individuals is estimated by counting number
of individuals existing on one square inch of leaf area under the
natural infestation condition, the lowest numbers of moving
individuals, (larvae, protonymphs, deutonymphs and adults of both
sexes) counted in the first week on leaves were associated with
Henderson cultivar (0.6 & 0.7 ind./inch?), while the highest
numbers were those observed on Giza 3 cultivar (6.2 & 3.3 ind./
inch?), during the seasons of 1997 and 1998, respectively (Tables
12 &13).

Furthermore, under the condition of artificial infestation,
about similar trend of results were observed, where numbers of
moving individuals, were 1.0 and 0.8/ inch?, in Henderson cultivar
while those associated with Giza 3 cultivar were 87 & 7.4
ind./inch?, in the first week of counting during seasons of 1997 and
1998, respectively (Tables 12 & 13). The number of moving
dividuals counted on leaves (per inch’) of the different Phaseolus

cultivars or lines increased by the same trend in the advanced weeks



6% = HUUNOD §O Y93M BU} PUE UORIPUOD UOREISIIUI JO UORRUIGUIOD BWIES 3U) JB SOUI| JO SIBARINO OMY JO SUBS
g'f = DU O SIBARIND PUE UORIPUOD UOREISBJUL JO UONBUIGLIOD UIES U JB SY2oM Bugunod oM Jo Sues

g'| = SUOBPUCD UOGEISAIU) JO JUIBIP JO BLIE

s ay) Japun (syoom BuguNOd I1BISA0 pabesone) sJea

6°01, = BUBUNGD JO ¥o3M AU PUE BUI} JO JEAGIND JO LORRUIQUIOD SWES 8} 1 SUONIPU0D UOREISaJU! M J0 Sueall USaMSq asedwod 0} ¥0Q'ST

W U9aMIaq a:edwod 0} 0'S™ -E
W usamiaq aredwod 0 00g'§T ¢

QN0 OM} JO SUBSL USONJa S1edw0d 0} 0005 -

gl Jo Aﬁao:c SaAe9[ U0 (YoO¥) apanin snyodup41a] 3O S[Enpialpul ade)

€L

sev | g6z | 6 | €L | LK 06l | g0z | L¢Th | 6Ll 101 V'Y 8'¢C US|
Gle | €0¢ 1'og | €VC vie | 61 | 91 | €0 | Fev yoc | 76 8'G Hm 8 |
96, | 66y | 999 | VeE | 809 CEE 7Ty | 69z | goe | €8l | 9 S oM L
G/8 | 69¢ | 60§ | 66C | 805 gez | Lee | €0¢c | 8TC | ¥l 6 G¢ Hoom 9 |
806 | ¢Te | C¢9E | 60¢ Lee | L9k | L€ | 8L | £6l G'8 (A 6¢ oM S
ogey | €2 | vee | 06l vy | 9L | V9 | C6 gyl | 9 9¢ €¢ oM o
goz | 79y | 6V | 8. eel LG 98 LYy €9 LYy G¢ Ll Yoom €
L'yl }'6 98 GG €9 G 1A 0y 8 4 A A HIdM 5T |
L8 ¢9 L€ '€ €e Ve Ve ¢c G'¢ ¢l 0l L0 oM 1
TUHY] U eN| RV NIEN| UL THY] JUEIEN O UY| JUEN| JUEY] JUEIEN| JULHY 'JUl 'IEN
st3ma d sp3ma snjofimoo - SHIOf1INOD smoun] d snpoun] “d supunod |
Lib3] tosna d 1O) d 170! d uapaEo) 1 30 Yoo |
€ BZID) oduoag ¢] Kreda, of A1eda], o JO SUY uoSIAPWIH !

‘1661 JO uoseas SuLmnp
“pIo1 AU} UT SUOHIPUOD UOTJBISOJUI [eId1)IE pUE [eInjeu Iopun SdUl] pue SIRAT)[NO §1]03sDYd JUSISFJIP

s §uAow PajUN0d JO ISGUINN :(Z1) 29¢L




9'g = HupUNOD J0 YO By} Pue U 10 JBARIND JO LIOJEUIGUOD SLES BU) 2 SUOHIPUOD LOREISaYuU OM) JO SUESLL usamaq a1edwod 01 G006 S 1 ¥
' = BUBUNG JO YO9M 3U) PUE UORIPUOD UOGE}SSJUL JO UOGBUIGUIOD SWBS BU} JE Saulf JO SIEARIND OM} JO SUESW usamaq aiedwod 0} g S ] £

J°€ = Ul JO SJEARIND JO UORIPUOD UOREISAJUL JO UOTBUIGUIOD BUIES S} J8 Soam BURUNCD OM JO SUESLY usamaq aedwod 01 % @S -7
£°7 = SUOQIPUOD UOTEISAJU! JUSIBP JO Bes SU JSpun (Bupuno3 e Jono PaBeIaAR) SIBAGIND OM} JO SUEAUI USSMIS] aedwos A Q'S -l

uonBISJUI [BIOIjIIE
SOABA[ U0 SIABI| UO (Y20

1£ 2

pue [elnjeu Iopun SdUT[ /SIBANINOD snjo
) apoirdn snyoAup41a ] 3o S[enpiaipul o8e3s SuiA

‘8661 JO UoSeas Juinp pey oy Ul
aspyd WURIYIp Y JO Aﬂnoms
ouI paIunNod JO SIdqUNN :(€1) dNqeL

g'L€ 60¢ 0¢C 9¢tl 0'€e 9tl 89l 60} vol oY
8¢ 6vC 0'Se G0¢ 6'9¢ L'\e Ll |6} L'8E 74 ¢8 99 oM 8
L'69 cey Oy }'0€ 9'GS ¢'6¢ €8¢ v'ed 9¢e 1'0¢ €L & oM L
9'¢8 ¢ Oy ¢S ¢'9C g9y | ¥'9C \'6¢ €8l ¢el eyl LS ¢y Noam 9
96y ¢S ¢ 8'si 9°LC Gyl €8l L¢l ¢9 601 0y 6¢ HoM 1§
gee 0Ll 6¢Cl v eyl 88 ¢0l 0L v'6 89 LT L'l oM
661 [As 9L Gy Gl 1A V2 v'S LS 9¢ T £l oM ¢
Vil LS Lt 9¢ Lt LC Ve L'l 0t Ll vl g0 oom T |
Vi £t G¢C 0l ¢t Ll 0¢ 60 6l V'l 80 90 oM i
U WY Juj1eN| Ul BV CJuIBNG 3UTRY TN Ry NUEN] WY CuETeN) Uy JUlIeN

. ] . snjoun] "d | . gununod
sr3ma g s1n3na d snijofimon g | snijofmov ‘d snppun] "d ; |

wIpIen JO oM |
¢ ¥ZI5) oyuolg ¢y Areda, o1 Areday, o1 Jo Suny| UOSRPUIH

‘SUOIIIPUOD



75

1997
50
B Natural infestation

40 H 1 Artificial infestation
g
(8]
£
ol
"
-
o
wn

0
& O 's) p?-’ [} N
béf’o c,é& & & - <g~°°° &
Qo(‘ o‘\@g «G «0
&
(A) Phaseolus cultivars & lines
1998
40
m Natural infestation e

o 30 - Artificial infestation S
2
S ]
k=
ol
o
-
o
v

(B) Phaseolus cultivars & lines

Fig. (13): Mean of moving stages individuals of T. urticae counted on leaves (in)
of the different Phaseolus cultivars or lines under natural and artificial
conditions in the field during 1997 and 1998 seasons.
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of counting, for the evaluated plants under natural or artificial
infestation conditions, during both seasons of 1997 and 1998,
(Tables 12 & 13). Under artificial infestation condition, the highest
numbers of moving individuals were recorded in the sixth week for
Giza 3 cultivar (87.5 & 83.6), during seasons of 1997 and 1998,
respectively (Tables 12 & 13). The same cultivar had also the
highest number of moving individuals, at the seventh week of
counting under the condition of natural infestation during seasons of
1997 (459 ind /inch?) and 1998 (42.2 ind./inch?), (Tables 12 &13).

On the other hand, the maximum numbers of moving
individuals counted for Henderson cultivar, under the condition of
natural infestation (5.8 & 6.6 ind./inch?) during the seasons of 1997
and 1998, respectively, were much less than the numbers recorded
for the other cultivars or lines, recorded in the eighth week of
counting (Tables 12 & 13). These results indicated that Henderson
cultivar was the most resistant one while Giza 3 cultivar was the
most susceptible one. Some criterion was found to be efficient in
evaluating bean for mite resistance (Farrag et al., 1980; Sharaf,
1986).

Results presented in Tables (12 & 13); Fig. (13 A,B) show
that the numbers of moving individuals counted on leaves of Tepary
16 and Tepary 13 lines and Bronco & Giza 3 cultivars in the eighth
week of counting were less than the numbers counted in the
previous week (i.e. the seventh), whether under natural or artificial
infestation conditions during the seasons of 1997 and 1998. In

contrast, the numbers of moving individuals counted on leaves
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(inch®) of Henderson and King of the Garden cultivars, were higher
in the eighth week of counting than those recorded in the seventh
week, whether under natural or artificial infestation conditions
during both seasons of 1997 and 1998 (Tables 12 & 13). However,
in case of the Henderson cultivar, the difference was not significant.
The decrease in numbers of moving stages individuals in the eighth
week of counting, comparing with those recorded in the previous
week of counting in case of Tepary 16 and Tepary 13 lines (P.
acultifolius) and Bronco, and Giza 3 cultivars (P. vulgaris) could be
due to the severe damage, caused to the plants of these genotypes by
T urticae which resulted in dryness of the foliage and, as a
consequence, individuals of the T. urticae, which survive on sucking
up the sap from alive plant cells will not find the proper food on such
plants, resuiting in immigration and/or death of the mite. On the other
hand, the increase in numbers of moving individuals in the eighth
week of counting comparing to those were recorded in the seventh
week of counting on leaves (per inch?) of Henderson and King of
the Garden cultivars could be attributed to the tolerance of plants of
these cultivars to T. urticae. Such to tolerance kept the plants of
these cultivars alive for longer time and consequently, the mite
individuals had befter chance to reproduce feed on sap of plant
leaves. In addition, due to the relatively high resistance of
Henderson cultivar, numbers of moving individuals recorded on its
leaves in the seventh and eighth week under conditions of natural

and artificial infestation were relatively very low, as the difference
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between the two counting weeks, (7" & 8™), was not significant,
during both of 1997 and 1998 seasons (Tables 12 & 13).

These results are of great value for both zoologists and bean
breeders to design successful breeding programs for resistance to

such serious mite T. urticae.

4.2.3. Plant characteristics in relation to its resistance to
the red spider mite 7. urticae:
4.2.3.1. Fresh weight/plant:

Concerning plant fresh weight, The different Phaseolus
genotypes showed considerable variability in differences under
various infestation conditions, distinctly the natural and artificial
conditions in addition to the chemical control treatment during the
seasons of 1997 and 1998, (Tables 14 & 15). Simultaneously, the
decrease in percentage of plant fresh weight due to both natural and
artificial infestations, showed wide variations among the different
Phaseolus cultivars or lines during the 1997 and 1998 seasons (Tables
14 & 15) and Figs. (14 & 15). The Henderson cultivar (P. Junatus),
showed the lowest decrease in percentages of fresh weight under the
natural (1.74 % & 3.00%) and artificial (4.22% & 7.34 %) infestation
conditions during the seasons of 1997 and 1998, receptively, (Tables
14 & 15) and Figs. (14 & 13). Additionally, the decrease percentages
of plant fresh weight under the conditions of natural and artificial
infestations, associated with King of the Garden cultivar (P. funatus),
were slightly higher than that associated with Henderson cultivar (F.

lunatus), but much less than the decrease in percentages associated
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Fig. (14): Fresh weight/plant (g) of six Phaseolus cultivars or lines under both natural
and artificial infestations, and chemical contrel conditions (A), and %
decrease in weight due to infestation (B)during season of 1991,
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with Tepary 16 and Tepary 13 lines (P. acutifolius) and Bronco and
Giza 3 cultivars (P. vulgaris) during the seasons of 1997 and 1998
(Tables 14 & 15) and Figs. (14 & 15). It 1s worth mentioning here,
that the true decrease percentage of plant fresh weight associated with
a certain genotype, whether under natural or artificial infestation
conditions, indicates high level of preference of the two spotted spider
mite to such genotype, because such decrease in plant fresh weight
under infestation condition could be caused by the high rate of mite
feeding and/or dryness of large numbers of the infested leaves. Using
the decrease percentage in plant fresh weight, as a criterion of plant
resistance to 7. urticae, itcanbe mentioned that Giza 3 cultivar was
the most susceptible cultivar, whether under the condition of natural
(12.16% & 10.17%) or artificial (35.62%& 33.90%) infestation, while
Henderson cultivar was the most resistant one under the natural
infestation conditions (1.74% & 3.00%) in both 1997 and 1998
seasons, respectively (Tables 14 & 15). Based on these results,
Henderson cultivar (P. lunatus) can be considered as a good source for
genes controlling this component of resistance, i.e. the low decrease In
plant fresh weight, which occur after infestation with the two spotted

spider mites.

4.2.3.2. Flowering and pod characteristics:
Some flowering and pod characteristics of different Phaseolus
genotypes were considered here as indicators of plant resistance

against T. urticae, which are presented as follows:
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A) Period required to start flowering

Results presented in Tables (16 & 17) and Figs. (16A &
17A) show that the exact time spent till the emergence of the first
flower of Henderson cultivar under natural infestation condition
was not significantly different from that recorded for the same
cultivar under artificial infestation condition, during both seasons of
1997 and 1998. Such insignificant difference could be an indication
for the relative resistance of Henderson to T. urticae, since the
artificial infestation did not significantly affect the earliness of
flowering comparing to the effect of the natural infestation. On the
other hand, number of days to the first flower anthesis of the other
cultivars or lines, were significantly higher under the artificial
conditions than those recorded under the natural ones (Tables 16 &
17). The artificial infestation of King of the Garden cultivar, Tepary
16 & Tepary 13, lines and Bronco & Giza 3 cultivars might had
been resulted in delaying the flowering stage of these genotypes due

to their susceptibility to T. urticae.

B) Fruit set percentage:

Results presented in Tables (16 & 17); Figs. (16B, 17B),
show that fruit set percentages, which were associated with the
different genotypes, under the natural infestation condition for some
genotypes, indicated that the artificial infestation with T. urticae
had a negative effect on fruit set percentage. Under artificial
infestation condition with T urticae, the highest percentages of fruit

set were associated with Henderson cultivar (P. lunatus) during
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seasons of 1997 (78.3%) and 1998 (77.5%), (Tables 16 &17). On
the other hand, the lowest percentages of fruit set under the artificial
infestation condition were associated with King of the Garden
cultivar (53.3% & 54.2%) and Giza 3, (57.5% & 57.5%), during the
seasons of 1997 and 1998, respectively. These results indicated that
Henderson cultivar was the most resistant one to T. urticae, since
fruit set percentage of this cultivar was less affected by the artificial

infestation with 7. urticae.

C) Number of pods / plant:

Results included in Table (16), indicated that number of pods
/plant for Henderson cultivar under the natural infestation condition
(44.0) was not, significantly different from the number recorded
under the artificial infestation condition (43.0), during season of
1997. In contrast, during the season of 1998, slightly, significant
difference between number of pods / plant was recorded under the
natural infestation condition (49.3), and that was recorded under the

artificial infestation condition (44.3) (Table 16).

On the other hand, wide significant differences between
number of pods / plant were recorded under the condition of natural
infestation as well as under the artificial infestation condition, for
the different Phaseolus genotypes during both seasons of 1997 and
1998 (Table 16 & 17). In all cases, number of pods / plant under
artificial infestation condition was significantly higher than the
recorded number under the natural infestation condition, for the
same genotype (Tables, 16 &17). Similar decrease in number of
pods/bean plant, due to the infestation with 7. urticae was observed
by Papaioannous and Souliotis (1979).
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These results show that number of pods / plant of Henderson
cultivar was less affected by the artificial infestation with 7. urticae,
comparing to the other cultivars or lines which showed considerable
level of resistance of such cultivar to such tetranychid mite.

D) Number of seeds/pod:

Results comprised in Tables (16 & 17) show that the
recorded number of seeds/pod under the artificial infestation
condition, was less than the recorded one, under the natural
infestation condition, for the different genotypes of Phaseolus
during both seasons of 1997 and 1998. However, the difference
between the two recorded numbers was not significant in case of
Henderson and King of the Garden cultivar, while in case of Tepary
16 and Tepary 13 lines and Bronco and Giza 3 cultivars, this
difference was significant. The insignificant differences between
numbers of seeds/pod recorded under both artificial and natural
conditions with T. wurticae, could be due to the resistance of these
genotypes to such mite. A decrease in number of seeds/pod was

observed also before by Papaioannous and Souliotis (1979).

E) Weight of Seeds/pod:

The recorded weights of seeds/pod for plants of the different
genotypes under the artificial infestation condition, was less than that
recorded under the natural infestation condition during both seasons of
1997 and 1998 (Tables 16 & 17); Figs. (16C & 17C). However, the
recorded difference between weight of seeds under natural and

artificial infestation conditions in 1997 season was not significant, for
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all Phaseolus genotypes, while such difference in 1998 season, was
significant in all cases, except with Henderson cultivar, in which the
recorded difference between weight of seeds/pod under natural and
artificial infestations with 7. urticae, was not significant. These results
indicate, that the effect of artificial infestation in reducing weight of
seeds/pod was stronger than that of natural infestation.

In addition, the non-significant difference between weight of
seeds/pod, which was recorded under natural and artificial infestation
conditions for Henderson cultivar in 1998 season (Table, 17), could be

due to the resistance of this cultivar to the red spider mite 7. urticae.

F) Dry seed yield:

The estimates of the total dry seed yield for plants of the
different cultivars or lines which were evaluated under the condition
of applying chemical control program against the tetranychid mite,
during seasons of 1997 and 1998, were 0.640 & 0.745;0.394 & 0422,
0.884 & 0.868; 0674 & 0.719; 0.481 & 0.482,and 0.530 & 0.554
Ton/Feddan for Henderson, King of the Garden, Tepary 16, Bronco
and Giza 3 respectively (Tables 18 & 19); Figs (18A & 19A). These
results indicated that the Phaseolus cultivars or lines, used in the
present study, differ in their yielding capacities under mite-free
condition, where Tepary 16 line, exhibited the highest yielding
capacity, while King of the Garden cultivar showed the lowest
yielding capacity under such conditions (Tables 18 & 19); Figs (18A
& 19A).




/1 = SIEAQINS 1USISHIP JO BWES BU} J& SUORIPUOD UOGEISIUI OM) LSIMGS] aredwos 0} 900 S

g ' = SUONIPUCD UOREISJUI SWES BU} Je SIEARIND JUSIBYIP OM} USSMIS] aledwos 0} 90 gS1
7500 = SJRAJIND JUSIAYIP JO SWES 3L} JB SUOGIPUOD UORE)SAUI 0N} uaaMaq aJedwod 0} 00 4§
7€0'0 = UORIPUOD UOEIS3JUL SLIES BU} 2 SIEAIND JURISHIP OMY uaaMSq ssedwod 0} 0 QST

[OJJUOD [BOIWAYO PUB SUOIIIPUOD UOTESJul [el
SoUI| /STRAT|ND $11J02SDY J XIS JO SISSO] plalA

<6

1661 J0 uoseas Surnp uonesridde

J1J1E pUE [RINJRU JSpUn  Jong ruog Ul pajeAnnd
jo sagejudoiad pue (Ueppaj/uoy) PIAtA spaas A :(81) 3qelL

W\\.\\I\W\\w\\ll.l S1p3[NA d
2E'LS ey 61 0€S°0 8520 LZY0 c o715
) SD3NA "
62°8€ 018 18%°0 L6270 rAad ——
. . Sijofiman
L6'9¢€ I4A°, v.9°0 vevo 0€9°0 ¢1 Axeda,
. ) ) snijofunon “d
€812 ov'e ¥88°0 169°0 558°0 o] Areda]
. . . . snipunj “d
08°'9¢ S9'L 6€°0 6¥2°0 ¥9€°0 HopIES) 9) JO S
. snipun] d W
A > 0v9°0 885°0 ¥29°0 OSIOPUOK]
TUf [BIOINY | U] [eInieN fonuos JUl [RIOHINY JUf eIeN
Juj [yl 3 [BOTWAY D) ek SauI]/SIBAND)
04 SSO| PI9TA UONIPUOD UOIIRISIIU]




'@ = SJEABIND JURJ3IP JO LIES BU) 12 SUORPUOD LOEISJUL OM) UBSMID] a5edWod 0} 500 'S -
01 = SUOTIPUCD UOKB}S3ju; SLIES BU} J& SJEAGIND JUSIaYIp OM USIMIS] a1edwod 0} 90 'S €
740°0 = SIEABIND JUSJSHIP 10 BUIES BU} 1 SUORIPUOD UORESBJUI OM) USINISG a/edwos 0} %90 Q'S 7
£G0°0 = UOMIPUOD UORRISAJUI SUJBS SU} Jé SIRARIND JUSJSYIP OM US3MIS] a1eduiod 0} 90 'S -1

126 0512 ¥SS'0 9£2°0 sup3[a d
¢ eI
. . . . . sTasSpa g
20°2Y 5e'6 Z8v°0 6120 9EV'0 oot01q
2L 16'8 6120 8LY0 ¥S9°0 hﬁomﬁw%
. . . . . iiefiinab g
58'1Z 00°€ 898°0 6190 Zv8°0 o1 Lredo
. . . . . SToun] g
ve ey 8L°0L ZZp°0 9£2°0 9.€0 HopIBS o) Jo Fury
. . . . . smpun] ‘g
Z0°El 9z'¢ Sv2°0 8v9°0 12L°0 oSOPUTT]
JUY [ROYIIY | Ju] [eIIEN 105409 Ju] [OYIIY | U [eIIEN
e [eoTWaY D) o soul/sIeAn|n)
%, SSO] P[9TA UOLIPUOJ UOITRISJU]

‘8661 10 uoseas Suunp uoyestjdde
[OIIUOD [BOIWIAYD PUE SUOTHPUOD UONLISJUT [BIOLIMIE pUE [eIeU Jopun ‘Jong Tuag ul pajeAning
Soul[ /SIBANND $1jOaspYd XIS JO SISSO] plaIA Jo sadejudorad pue (ueppaj/uol) praIk spass A1 (61) dlqeL

€6




94

]
1
- B2 Natural infested
T 0.8 9777 | Artificial infested
2 . N
~ ¢s22 7 Chemical control
= Py "3
= 2222 .
s 552 :
g 0.6 - ey ’
- 2 2224 2
(Y] ive. #2244 ‘ >
= : A4 ’ 4
0.4 g 155 i’ -
) : ] £ese 2% ‘
'g A 4559 A 4
A 4224 ‘ 1
3 3% 72 : /
0.2 $$$ ..... :¢;’ ; :
Rrse Y
E 5554 : ¢
= Z 43 ? 5
0 222 B
& o © &
o & N N
o o 3 Ry
& © & R
‘2‘0 @0 A A
o
{_\Q
(A) Phaseolus cultivars & lines
60 - -
I Natural infestation
BO | e Artificial infestation
—
32
=
L
h
2
b=
(B) Phaseolus cultivars & lines

Fig. (18): Dry seeds yield (ton/feddan) and percentages of yield losses of six
Phaseolus cultivars or lines cultivated in Beni-Suef, under different
infestations during season of 1997.
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Since the dry seed yielding capacities of the different cultivars
or lines were different from each other under mite free conditions,
comparing the dry seed yield of the different cultivars or lines under
the conditions of natural or artificial infestation with 7. urticae will
to be meaningless and undependable. On the other hand, yield loss
percentage will be accurate, and dependable criterion to judge the
performance of the different cultivars or lines under the conditions
of both natural and artificial infestation with 7. urticae, because it
reflected the effect of infestation with 7. wrticae on the yield of
different cultivars or lines. The lowest yield loss percentages due to
the natural infestation (3.42% & 3.26%), or due tothe artificial
infestation (8.12% & 13.02%) were associated with Henderson
cultivar during the seasons of 1997 and 1998, respectively
(Tables18 & 19). On the other hand, the highest yield loss
percentages due to the natural infestation (19.43% & 21.50%) or
due to the artificial infestation (51.32% & 57.31%), were associated
with Giza 3 cultivar (P. vulgaris), during the seasons of 1997 and
1998, respectively (Tables 18 & 19).

Based on these results it can be mentioned that Henderson
cultivar (P. Iunatus) was the most resistant genotype to 7. urticae
because its yield was less affected by infestation, while Giza 3
cultivar (P. vulgaris) was the most susceptible genotype to this
dangerous mite, because its yield was severely affected by the
infestation. The effect of mite infestation on decreasing yield and
quality of beans was recorded by Faris efal (1997) Also, yield

losses because of the red spider mite infestation was recorded by
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Darwish ef al, (1996) on pea, Rao ef al, (1990) on Vigna radiata,
Milliron, (1958), Sawires, (1978 and 1983) on soybean, and Hoda,
(1974) on cotton. Additionaily, the resistance of lima bean (P. lunatus)
to the mite infestation, observed in the present study, had also been
early reported by Takabayashi ef al, (1991) and Dicke & Dijkman
(1992).

4.2.4. Host preference of T. urticae to diffenet Phaseolus
cultivars and lines as indicators of their relative
resistance to the mite pest.

Concerning such research topic, it was clearly observed that
the red spider mite, T. urticae, exhibited, significantly various levels
of host preference, which was reflected in its biological aspects and
ecological trends. The incubation period was also rather affected by
the varying cultivars and lines of the Phaseolus host plant.
Additionally, the developmental stage exhibited the longest periods
of duration when T. utricae were fed on leaves of Henderson
cultivar followed by the King of the Garden, then Tepary 16,
Tepary 13, Bronco and finally Giza 3, on which the developmental
stages and consequently life cycle needed minimum periods. That
indicates that the latter cultivar was the most preferable host to 7.
urticae, which efficiently, favoured the mite pest. The fertile mite
female required a shorter period to deposit its first egg when it was
dependent on Giza 3 cultivar in its feeding, while such period was
prolonged when Henderson cultivar was used as food source. In

descending order, such parameters was tended towards shortening,




after the latter one, with King of the Garden, Tepary 16, Tepary 13,
Bronco and ended with the aforementioned Giza 3, respectively.

Reversed trend was observed with both the oviposition and
post-oviposition periods, as they were shortest with Henderson
cultivar, but reached their maxima with Giza 3, while the others
exhibited similar descending order, as shown in the latter
phenomenon, respectively. Periods of post-oviposition, longevity and
life span showed typically similar trend of the latter observations.

Concerning the mite female fecundity, it was indicated that, 1t
was much more fecund, when Giza 3, was utilized in mite feeding,
in contrast with Henderson cultivar, which exhibited the lowest
levels of fecundity of the mite female.

Such findings obviously, reflect various levels of resistance
among different Phaseolus cultivars and lines to T. urticae. From
the obtained results, it could be observed that different cultivars and
lines varied significantly, in their contents of nitrogen; phosphorus;
reduced-, non-reduced- and total-sugars; protein, potassium and
sodium, which directly affected the variability in the plant response
to the red spider mite preferability, as suitable host. Periods of both
incubation; larval, protonymphal and deutonymphal stages; and life
cycle were negatively correlated with plant leaf contents of
nitrogen; phosphorus; reduced-, non-reduced- and total-sugars and
protein, while positively affected the periods of oviposition, post-
oviposition, longevity. Such findings mean that the higher the
aforementioned elements and compounds, the shorter the periods of

incubation. developmental stages, and life cycle and the longest the




oviposition, the post-oviposition, the longevity, the life span, and
also female fecundity, which indicate the more the susceptibility of
the host plant, other wise, the greater the preference of such host
plant to the red spider mite T. wrticae. Such contents seemed to
represent, relatively the higher percentages in Giza 3, while it was
descendingly, lower in Bronco, Tepary 13, Tepary 16, King of the
Garden, and the lowest in Henderson cultivar, which appeared to
be, adequately resistant to such mite pest. In contrast, the high
contents of both potassium and sodium, positively elongated each of
incubation period, developmental stages and consequently life cycle
and pre-oviposition period, but simultaneously shortened the
oviposition and post-oviposition periods, seeming to reduce the
nutritional value of some Phaseolus cultivars.

From the above mentioned observation, it can be concluded
that Giza 3 was the most preferred for feeding by 7. urticae
followed by Tepary 13, Tepary 16, King of the Garden, while the
least preferred one was Henderson cultivar. These results indicate
that the most susceptible cultivars or lines favoured more of the
mite pests, exhibited in shortening each of incubation period,
developmental stages, life cycle, and pre-oviposition period,
simultaneously elongated oviposition period, longevity and life span
and increased female fecundity of the mite pest. It was observed
also that the rich cuitivars or lines in nitrogen; phosphorus, reduced-
_ non-reduced- & total-sugars and protein and poor in potassium and
sodium favoured more, the red spider mites T. urticae, which was

reflected in the mentioned biological aspects.
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In other words, it can be, also concluded that such tested
cultivars and lines have variability relative resistance to such mite
pest, seeming to be highest in Henderson cultivar and lowest in
Giza 3 one. The other cultivars and lines exhibited also, relative
degrees of resistance, tolerancy and susceptibility, in which King of
the Garden can be considered as resistant one, Tepary 16 & 13 as
tolerant ones, while Bronco can be estimated as susceptible cultivar,
other than the highly, susceptible Giza 3.

Such findings could be promoted from the observed
mechanical constituents of resistance such as both density and
length of leaf hairs, as it was most dense on the upper surface of
leaves in both Henderson and King of the Garden cultivars, and also
on the lower one of the former. Also, leaf hairs were longer on both
surfaces of King of the Garden leaves, but slightly shorter 1n
Henderson cultivars, while it was scarce and very short in the other
ones. Concerning thickness of the upper epidermis, it reached its
maximum thickness in both Henderson and King of the Garden, in
addition to the thicker one of the lower surface also of Henderson
cultivar. The other one, however, exhibited thin epidermis on both

surfaces, compared with the aforementioned resistant cultivars.

DOV 3




