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ABSTRACT

Crosses were made between cultivars Emy, Sigme, Oxyra, paulista and
Giza-6 to study the inheritance and nature of spider mite resistance and some
component characters which may have direct or indirect effects on spider mite
resistance. Such characters were recorded for the individual plants of the different
populations of parents, F;, F,, Bc, and Bc,. Spider mite resistance, fruit set
percentage and total dry seed yield per plant were found to be inherited
quantitatively. Partial dominance were observed for high resistance to spider
mite, high fruit set percentage and high total dry seed yield/plant over the low
levels of these characters. The broad sense heritability estimates for spider mite
resistance ranged from intermediate (51.32%) to relatively high (86.43%), and
that calculated for fruit set percentage ranged from below intermediate (43.40%)
to high intermediate (65.26%), as well as that calculated for total dry seced
yield/plant ranged from below intermediate (42.06%) to relatively high (74.22%)
in the different crosses. On the other hand, the narrow sense heritability estimates
for spider mite resistance ranged from low (27.48%) to below intermediate
{46.21%); for fruit set percentage ranged from 35.61% to 56.03%and that
calculated for total dry seed yield/plant ranged from low (25.08%) to below
intermediate(48.63%)in all crosses. The number of gene pairs which control
spider mite resistance, fruit set percentage and total dry seed yield/plant ranged
from 1 t0 4, 1 to 5 and 1 1o 5, respectively. There were significant differences
between parents, Fy, F;, Bey and B, populations of the cross Emy X Giza-6 in
their leaf contents of nitrogen, potassium and total sugars. The cultivar Emy,
which was found to be resistant to spider mite, contained the highest level of
potassium and the lowest level of nitrogen and total sugars compared with the
cultivar Giza-6, which showed susceptibility to spider mite. Spider mite
resistance was positively correlated with each of number of branches/plant,
number of pods/plant, fruit set percentage, number of seeds/pod, 100 seed weight
and total dry seed yield/plant, but it was negatively correlated with number of
days from planting date to the first flower bud anthesis. In addition, there was
highly significant positive correlation between spider mite resistance and
potassizm content of plant leaves, but it was negatively correlated with total
nitrogen and sugars. Furthermore, the resistance to spider mite was highiy
correlated with the combined effect of number of days from sowing date to the
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first flower bud anthesis, mumber of pods/plant, fruit set percentage, 100 seed
weight and total dry seed yield/plant.

INTRODUCTION

Phaseolus vulgaris (Common bean) is considered one of the most
important crops for both local consumption and exportation. The two-spotted red
spider mite (Teranychus urticae) is a very dangerous and widespread pest on
many vegetable crops including common bean plants (Hill, 1987; Lee er al., 1988
and Farrage ef ai., 1998). This pest attach bean plants in the field causing serious
damage (Lec ef al,, 1988 and Farrage ef al, 1998). With heavy attacks, no
chemical control will be effective. Moreover, at this stage the plant foliage
becomes scarified, bronzed and the whole plant wilts and dies (Hill, 1987).

Genetic variations in degree of resistance to spider mite were observed
among germplasm of comunon bean (Farrag et al., 1980; Duzgunes and
Cobanoglu, 1983; Wahba ef al., 1986; English-loeb, 1989; Faris ef al., 1991;
Aydemir and Tores, 1992; Voicu et al.,, 1992; Megali, 1997; Megali and Faris,
1997, Aggour et al.,, 2001 and 2002). Moreover, Papaioannous and souliotis
(1979) found that the reduction in seed weight of common bean plants due to
infestation by spider mite was proportional with the population density of mites at
the time of the initial infestation of the plants. In addition, Faris ef al. (1997)
reported that the yield of snap bean was decreased under sever infestation.

Henneberry and Schriver (1964) working on beans, reported that high
leaf nitrogen content appeared to be a factor that could give mite population
encugh favorable host to become destructive and difficult io be controlled.
Moreover, Farrag et al. (1980) found positive correlation between both nitrogen
and phosphorus levels in soybean plants and mite increase. In addition,
Mohamed(1982)found that the high level of leaf phosphorus content in sweet
potato was positively correlated with number of eggs per female of the two-
spotted spider mite, while the low level of potassium in plant leaves shortened the
duration of immature stages and lengthened female longevity. Also, Aggour et al
(2001) showed that the high levels of nitrogen, phosphorus, sugars and total
protein in leaves of phaseolus germplasm were found to enhance preference of
the individuals of the two-spoited red spider mite to live and reproduce on such
leaves, On the other hand, the presence of potassium and sodium in leaves of
phaseolus germplasm at high levels was found to have negative effect on the
individuals of the two-spotted red spider mite reared on such leaves.

The objective of this research was to study the inheritance and nature of
resistance to spider mite. Such information will be of great value ip programs of
bean breeding for resistance to the two-spotted red spider mite and improving the
local cultivars for this character.



Inheritance & Nature Of Resistance To Two Spotted....... 273

MATERIALS AND METHODS

This rescarch was conducted during the period from 2000 to 2003 at the
Experimental Farm of Horticulture Department, Faculty of Agriculture
Moshtohor, Zagazig University, Benha Branch, Egypt.

Thirty common bean (Phaseolus vulgaris, L.) cultivars/lines were
evaluated for resistant to two- spotted red spider mite (Tetranychus urticae,
Koch) in naturally infested ficld on April, 2000, using randomized complete
block design with three replicates. Seeds of these genotypes were obtained from
Agricultural Technology Utilization and Transfer project, Agricultural research
center, Dokki, Egypt. The highest cultivars concerning resistance to spider mite
were selected under the conditions of natural infestations, i.e. Emy, Oxyra and
Paulista . On the other hand, the highest susceptible cultivars to spider mite were
selected under same conditions, i.e. Giza-6 and Sigme.

Seeds of the different selected common bean cultivars were planted in
the field on March, 2001 to carry out the crosses between the individual plants of
the different parental cultivars to obtain F, seeds of the crosses Emy X Giza-6,
Emy X Sigme, Oxyra X Giza-6 and paulista X Giza-6.

On March, 2002, seeds of the parental cuitivars and F, hybrids of the
above mentioned crosses were planted in the field. Crosses between the
individual plants of the parental cultivars were repeated to obtain enough seeds.
In addition, F, plants of each cross were selfed to oblain F; seeds and crossed to
the individual plants of their related parents to obtain seeds of Bc, and Be,.

On April, 26, 2003 seeds of the parents, Fy, F;, B¢, and B, populations
were planted in naturally infested field with spider mites on one side of ridges,
which was 2.5 meters length, spaced 70 cm apart between centers and two seeds
per hill 25 cm apart, using a randomized complete block design with three
replicates. Each replicate contained one ridge for each of the parental genotypes
and their F, plants, four ridges for each F, population and two ridges for each
backcross population. All other agricultural practices; i.e. irrigation; fertilization;
weed control...etc.; were done as followed in the district. However, no
insecticides or acaricides were applied in the ficld.

Evaluation of spider mite resistance:-

After fifty-five days from the sowing date, individual plants of all
populations in the naturally infested field were examined to calculate the
percentage of healthy leaves on each plant. The percentage of symptomless
healthy leaves, i. e. with no visible sign of spider mite symptoms, to total number
of plant leaves was calculated after 55 days from sowing date. Infested leaves was
assessed on the basis of field symptoms which showed white yellowish areas on
the upper surface of one or more the leaflets. .
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Recorded Data:-
The following data were recorded on the individual plants for each

population:

Number of days from seed sowing to first flower bud anthesis
(earliness); number of branches/plant; number of pods/plant; fruit set percentage,;
number of seeds/pod; 100 seed weight (g.) and total dry seed yield/plant (g.). The
total nitrogen was determined in plant leaves according to the method of Pregl
(1945), while potassium was assayed as described by Brown and Lilleland
(1946). Moreover, total sugars were assayed collorimetrically in plant leaves
using the method described by Flood and Priesty (1973).

Genetic statistical analysis:-

Estimates of the mean and its standard deviation, total variance and type
of inheritance of the studied characters for all populations were calculated using
the methods described by Briggs and Knowles (1977).

The nature of dominance was determined by calculating the potence
ratio (p) using the equation given by Smith (1952).
Fl-M.P.

Potence ratio (p)= —————
1/2(P2-Pl)
Where:

F\ = F, mean, P, = The smaller parent mean, P, = The larger parent mean

and M. P. = Mid parent value = 1/2(P; +P)).

Broad sense heritability (BSH) was estimated by the following method
which was described by Allard (1960).
VF2 - (VF1+ VPl +VP2)/3
VF2

Narrow sense heritability (NSH) was estimated after Mather and Jinkes
(1971).

BSH

X100

2VF2 — (FBel +VBc2) X1
VF2

NSH = 00

Whereas: -

VF, = Variance of the first gencration, VF, = Variance of the second
generation, VP, = Variance of the first parent, VP, = Variance of the second
parent, VB¢, = Variance of the first backcross, and VB¢, = Variance of the
sccond backcross.

The minimum sumber of the gene pairs differentiating the two parents
was estimated using the method given by Castle and Wright (1921).
N= -—-—?—2—-——
8(0F2 -VFL)
Where: ‘
N = minimum number of gene pairs by which the parental differ,
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D = Mean of larger parcnt — Mean of smaller parent, VF; = Variance of
Fopopulation, and VF, = Variance of Fpopulatien.

Coefficients of correlation between different characters in F; populations
and multiple regression analyses were performed using the methods described by
Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Spider mite resistance:-

The percentage of uninfected leaves number per plant of the parental
germplasm presented in Table (1) show that the parental cultivar paulista had the
highest percentage(88.73%)followed in ascending order by cv. Oxyra (84.90%),
Emy (74.90%), Sigme (50.77%) and Giza-6 (36.13%). Such differences in this
study between the parental common bean germplasm could be useful in breeding
programs for resistance of cominon bean plants to spider mite. These results agree
with those reported by Farrage et al,, 1980; Duzgunes and Cobanoglu, 1983;
Wahba ef al,, 1986; English-loeb, 1989; Faris et al., 1991, Aydemir and
Tores,1992; Voicu et al., 1992; Megali, 1997; Megali and Faris, 1997 and Aggour
et al., 2001 and 2002, who observed genetic variations in degree of resistance to
spider mite among germplasm of common bean,

Concerning the nature of dominance for this character, the potence ratio
(p) calculated for different crosses (Table, 2) indicated partial dominance for high
level of resistance over low level of resistance. In all the crosses, frequency
distribution for percentage of symptomless leaves per plant in the Py, P», Fy, F»,
Bejand Be, populations indicated the quantitative inheritance pattern for this
character (Table, ).

Relatively high broad sense heritability estimates for the inheritance of
this trait were found in all crosses (Table,2). The calculated BSH were 58.12%,
51.32%, 86.43% and 86.23% for the crosses Emy X Giza-6, Emy X Sigme,
Oxyra X Giza-6 and paulista X Giza-6, respectively. Meanwhile, the narrow
sense heritability ranged from low (27.48%} to intermediate (46.21%). This
indicates that sclection for this trait based on individual plant performance can be
effective.

The number of the major effective genes controlling resistance to spider
mite ranged from 1 to 4 gene pairs (Table, 2).

Fruit set percentage:

The parental cultivar paulista had a relatively very high.percentage of
fruit set (82.62%), while the parental cultivar Giza-6 had the lowest percentage of
fruit set (47.22%), (Table, 3). On the other hand, the cultivars Emy and Oxyra had
a relatively intermediate fruit sct percentage (63.35% and 79.34%, respectively).
These results indicated that the parental cultivar paulista was the best source for
genes controlling the high percentage of fruit set.
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Table (1): Frequency distribution and segregation for plant reaction to two-spotted spider
mite in parents, Fy, Fy, Bc, and Bc¢; generations in some common bean crosses.

Generation| Frequency distribution and segregation for |Total | Mean SE | Variamce
plant reaction (%s). No.of
10 [20 [30 |40 [ 50 [ 60 [ 70 [ 80 [ 90 | 160 | plants
Emy o) - | -[-]-1-[-1T-TJ21]9] - 30 [74.90 191] 5880
Gza6®P)| - { - {7723 -[-[-T-1-1- 30 [36.13 191 3091
F, -1 -1 -[-{-1a]16] -]~ 30 [70.77 1.91] 97.89
A - s{i3[15]i6[28t25]10f 6 [ 120 [72.18 0.95] 149.33
Be,(F, XP,)] - -] -1 -ta3lis]io] -] - 60 J65.85 135] 127.92
Bo;(RXP)| - [ -1 - ] -1-1T-1- 60 15780 135] 129.70
LSD 0.05 14,77
0.01 22.38
Emy (Pp] - i -]-1-t-1-1-121;9] - 30 7490 1.79| 58.80
Sigme ®p)| - | - | -} -1 B3/07] -} -1-7"~ 30 |50.77 1.79] 6521
Fy - (-1 -T-1-7-12a]e] -1~ 30 [6860 1.79] 437
¥, - |- 3120[30] 28729 - 1 120 {7183 0.90] 8761
Bo,F:XP)] - | - [ - [ -1-1-128]12720[ - 60 [71.65 127 103.35
Bo,FuXP)| - j - (-t -]-{92]3lna]-] - 60 16737 1.27] 3636
LSD 0.08 13.87
__0.01 21.02
0(’1‘,3:)"_‘ byl -d-1e)aa] -] 30 lsavo 175! 2116
Giza6 ()| - [ -7 |23] - -}-]-1-1]- 30 [36.13 1.75] 3091
F - -1-{-1T-7-Twliay -] - 30 [69.83 175] 2411
Fy 23Tl 20[3ii5]10] 7 | 120 {7035 087] 187.14
B, XPY! - | - -1 -1 -1 -T2wl4]-] - 60 7290 124 128.20
BB XPH| - | - [ -1 -T77T127]2e] -1-1 - 60 [59.70 1.24] 159.60
LSD 0.05 13.52
0.01 20.48
Paddista®Py| - | - | - | -[-]-]-]-]227'8 30 {8873 169] 8.64
Giza6®p} - [ - 7237 -T-T-T-7-7]- 30 J36.13 1.69] 30.91
F, |- -[-1-T-1T-1T-Tale[ - 30 [75.97 1.69] 76.56
F, 1 3 13]15121[27]9 [ 9 [ 120 [78.44 0.84] 28117
Bey(F XPy) | - - - -1 -q39]21] =1 6 [79.37 1.19] 213.40
Bey(FXP)t - | - [ -] -1 -Tw]e{al -]~ 60 [67.53 1.19] 234.69
LSD 0.08 13.08
0.61 19.81
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Table (2): Potence ratio, broad (BSH) and narrow sense heritability(NSH)
and minimum number of effective gene pairs estimates for some
common bean crosses.

Characters Spider mites resistance
Crosses P. ratio { BSH NSH | No.of gene
pairs

Emy X Giza-6 0.79 58.12 27.48 4

Emy X Sigme 0.48 51.32 40.53 1
Oxyra X Giza-6 0.38 £6.43 46.21 2
Paulista XGiza-6 0.51 86.23 40.63 2

Fruit set percentage

Emy X Giza-6 0.65 43.40 35.61 1

Emy X Sigme 0.03 48.64 36.91 1
Oxyra X Giza-6 0.44 65.26 56.03 1
Paulista XGiza-6 0.57 53.71 43.47 5

Total yield/plant

Emy X Giza-6 0.21 66.32 48.63 1

Emy X Sigme 0.90 42.06 25.08 1
Oxyra X Giza-6 0.82 72.76 31.60 5
Paulista XGiza-6 0.87 74.22 46.40

Concerning nature of dominance, The data in Table, 2 indicate that there
was partial dominance to the high fruit set percentage for all crosses under this
study. Fruit set percentage values estimated for F, were intermediate between the
two parental cultivars for each cross. Quantitative inheritance pattern for fruit set
percentage of common bean was detected from the frequency distribution of this
character in the F,, B¢, and Bc2 populations of the crosses under this study
(Table, 3).

The broad sense heritability estimates for fruit set percentage ranged
from 43.40% to 65.26% (Table, 2), indicating the environmental effects on the
expression of this character. On the other hand, narrow sense heritability ranged
from 35.61% to 56.03%, indicating intermediate additive genetic variance for this
character. Even though, the additive genetic variance, observed in the present
study, was not high, it still could have an important role in the inheritance of fruit
set percentage in common bean under the condition of infestation with spider
mite.

The minimum number of gene pairs controlling fruit set percentage of
common bean plants ranged from 1 to 5 gene pairs (Table, 2)

Total dry seed yield per plani:-

Highly significant differences were observed between the parental
genotypes Emy, Giza-6, Sigme, Oxyra and paulista concerning total dry seed
yield per plant under the condition of infestation with red spider mite (Table, 4).
paulista  gave the highest dry seed yield per plant (73.76 g.). However, the
other
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Table (3): Frequency distribution for fruit set percentage in different populations for

some common bean crosses.

Gencration Upper limits (p. } Total | MeantSE | Varlamce
10 [20/30{40/50[60; 70809 100 | No.of:
plants
Emy (P | -j-! -]} ~-17112111} -~ - 10 [ 633542641 26569
Giza6(Pp | - | - -1 |20 -1 -1 ~]-~ - 30 [47.22+264 | 21684
F, - - - - - {127 18] - - - 30 60.55+2.64 | 27589
Fy 1 12(20(31{36{24; 411 - 120 |} 52.29x1.32 ) 446.65
I Bey®XPyt -1 - -]-Jaej2t2af-1"- - 60 | 55.04£1.87 | 320.82
BoFXP) | - ) -1 - 2019121 -1 -1 - - 60 | 4921187 | 41345
LSD 0.05 15.47
0.01 23.44
Emy (P | -[-~f|-1l-[-{7 (121117 - - 30 |63.35£2.58 | 265.69
Sigme P} - [ - | -1-1] - 71231 - - 30 [ 71.83+258 | 237.16
R -} -] -]l -1l -]19]21] - - 30 | 67.70£2.58 | 162.82
. ¥, - 5|5 (11]30)37121] 911 1 120 154.22£129 | 132.02
Bey(FyXP) | - § -1 -1 -j21017)227 -1 - - 60 | 56.00x1.83 | 324.70
‘Be,(F, XPy) | - - - - - - (28321 - - 60 68.20+1.83 | 279.89
LSD 0.05 9.98
0.01 . 15.12
Oxyra ®P)({ - | -1 -[-]-1-1-}j18[12] - 30 .| 79.34+£2.58 | 202.49
Giza6®) | - - -[97120 )] -}y« ~-17- - 30 147224258 | 216.84
Fy -l -1 =-]l-]-t-q118312)- - 30 | 70.39+£2.58 ) 9235
B 11211017131 )34714| 416 ] 1 120 | 52.45%¢1.29 | 490.99
Bey(FXP) | - ) -3 -] -1 -136]M]-]- - 60 (6147182 | 39428
Be(F,XP) | - | - | - | - |31Lj13)16 -| - - 60 | 57.23+1.82 | 312.58
LSD 0.05 19.93
0.01 30.19
Panlista(®) | - - - - - - -~ 16| 14] - 30 82.62+2.59 103.80
Giza-6 (P;) | - - -19721]) - - - - - 30 47224259 | 216.84
-y - - - - - - |11 j19] - - 30 75.05+2.59 | 449.57
Fy - 1134 3044 1411 ]| 4 120 | 70.01x1.29 | 482.63
BogFEXP){ - { - | - - -] -(17]23]20] - 60 | 78.93+1.83 | 363.74
Be¥,XP;) | -1 -1 -1-118[19}23{ -1} -~ - 60 16299183 391..73
1 1LSD 0,08 20.00
0.01 30.30
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Table (4): Frequency distribution for total dry sced yield/plant in different populations for
some common bean crosses,

Gencration Upper limits (g. ) Totsl |MeantSE/ Variance
107207364050 60] 70 T80 90 [ 100 |No.of
planty
Emy Pyl - | - -1 -1 -T-T227s81 -1~ 1 30 [63.83+39]290.36
Gizas Py | - [ -1 -[Hjel{ -{-1-1-7- 30 [43.9413.91 335,99
Fy - - - -Tull-1-1-71-71 30 -]5593%3.9]201.92
F; - HEIEIEIRYERE 120 {60.64+2 0] 819.68
B XP))E - | - -1 - [w3]wsla] -] - 60 |59.89£2.8] 639.94
Ba®EXP) | - [ - - 137 {30) - -1-1-1 60 [51.35%2.8([600.79
LSD 0,05 18.15
0.01 27.50
Emy Py -V - -] -1 -T-J2278]-1- 30 [63.83x3.4] 29036
[ Sigme P - [ - - -t112{18]-1-1-T7- 30 [54.69+3.4 [ 309.06
F, R AR 30 163.38+3.4[227.41
F: | - 1|89 (19212211711 ] 127 120 |62.32«1.7[ 47568
B, XP)] - 1 - | -1 -T17l1af2s] -1 -1 -1 60 [59.55¢2.4]370.27
Be(FXP) ! -+ - | - 1811230 - [ -1 -1 -1 60 |51.82+2.4]461.79
LSD 0.05 11.27
0.01 17.07
Oxyra Pl - | - [ -T -7 -T -T2} -]- 30 [7242237] 47.62
Gizat®P) ! - | -] -{uaJe] -] -7T-1-1- 30 [43.94+3.7] 335.99
F - - - -y -{Bjl-1-7]- 30 169.91£3.7] 486.49
F3 -t 3f3tisTaafasiualial 2] 9 120 [60.24£1.9] 508.83
BoEXPy | - [ -1 - [ -{-{-132128]-7]- 60 . 167.15£2.6] 411.30
Bo,(F,XP) | - | - [ - - 11720231 -1 -7 - T 60 [5985:26] 44555
LSD 0.05 1773
0.01 26.8)
Patista®) [ - [ - [ - [ -1 -1 - [15{15] - ¢{ - 30 [73.76%4.4] 179.83
Giza-6 Py | - | - | -t1dlw] -1 -1 -]-1- 30 [43.94%4.4{335.99
F, - -t -1 - - 30 [71.76x4.4 | 330.88
F; - 711137150 16733710] 8 1 120 [69.00+2.2{1094.95
B (FXPp| - | -1 -1 -1 -[-[32]28{-7- 60 [70.89%3.1{ 872.13
BaeFXP)| - [ -1 - - -{3elaal -1 -1T-71 60 [668423.1]809.66
LSD 0.05 18.61
0.01 28.19
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parental genotypes E my, Giza-6, Sigme and Oxyra gave 63.83g., 43.94g.,
54.69g. and 72.42g. per plant, respectively. These results indicated that the
parental cultivar paulista was the most resistant genotype to spider mite as
explained by its relatively high total dry seed yield per plant obtained under
natural infestation conditions.

In the crosses, Emy X Giza-6, Emy X Sigme, Oxyra X Giza-6 and
paulista X Giza-6, the values of relative potence of gene set (p) were 0.21, 0.90,
0.82 and 0.87, respectively (Table, 2). These results indicaté that partial
dominance for high yield/plant under natural infestation with spider mite. The
plants of the cross paulista x giza-6 could posses, in addition to spider mite
resistance, high dry seed yield per plant which may be not possessed by F, plants
of the other crosses. In all the crosses, a quantitative inheritance pattern for total
dry seed yield/plant under natural infestation conditions was observed in the F;,
Bc, and Bc, populations.

The values of the broad sense heritability (BSH) for total dry seed
yield/plant were 66.32%, 42.06%, 72.76% and 74.22% for the crosses Emy X
Giza-6, Emy X Sigme, Oxyra X Giza-6 and paulista X Giza-6, respectively
{Table, 2). Meanwhile, the values of the narrow sense heritability (NSH) for total
dry seed yield/plant were 48.63%, 25.08%, 31.60% and 46.40% for the same
previously mentioned crosses. The observed intermediate to high estimates of the
(BSH) indicated that dry seed yield/plant under natural infestation with spider
mite conditions was less affected by the environmental conditions. Because of the
refatively high BSH observed in most crosses, the additive part of the genetic
variance for this character is expected to be high. Based on these results, selection
for high dry seed yield/plant under natural infestation with spider mite conditions
in the segregating generations should be based on individual plant basis and not
on family mean basis.

Number of major genes controlling total dry seed yield/plant under
natural infestation with spider mite conditions ranged from 1 to 5 gene pairs
(Table, 2).

Leaf chemical content:-

Significant differcnces was observed between the cultivars Emy and
Giza-6 in their nitrogen, potassium and sugars content of the plant leaves (Table,
5). The cultivar Giza-6 had relatively high total nitrogen and sugars content in
leaves (4.56 and 58.67 mg/100g. dry weight, respectively), while leaves of the
cultivar Emy had lower amount (3.36 and 29.09 mg/100g. d. w., respectively). On
the other hand, the cultivar Emy had high potassium content of plant leaves
(3623.20mg/100g.d.w.). Meanwhile, leaves of the cultivar Giza-6 had lower
amownt (4733.83mg /100g.dw.). The F, values estimated for total nitrogen,
potassium and sugars of plant leaves content were intermediate between the two
parents. Bc, values for total nitrogen and sugars content were higher than Bcl
values. On the other hand, Bc, values were higher than Bc, values for potassium
contont. These results indicate the possibility of using total nitrogen, potassium
and sugars comtent of plant leaves in selecting for spider mite resistance in
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scgregating generations. Obtained results were supported by those of Henneberry
and Schriver (1964) working on beans, who mentioned that high leaf nitrogen
content appeared to be a factor that could give mite population enough favorable
host 1o become destructive and difficult to be controlled. In addition, Aggour et
al. (2001) showed that the high levels of nitrogen, phosphorus, sugars and total
protein in leaves of Phaseolus germplasm enhanced preference of the individuals
of the two-spotted red spider mite to live and reproduce on such leaves. On the
other hand, the presence of potassium and sodium in leaves of Phaseolus
germplasm at high levels was found to have negative cffect of the individuals of
the two-spotted red spider mite reared on such leaves.

Table (5): Leaf chemical composition of parents, Fy, F;, Bc; and Be;
populations derived from the cross Emy X Giza-6 as affected by
spider mites infection.

Characters Total nitrogen Potassium Total sugars
Populations i
Emy Py 3.36 5623.20 29.09
Giza6 (Py) 4.56 4733.83 58.67
Fy 3.57 5319.57 42.96
F, 3.67 4914.71 38.22
Be, (FXP) - 3.44 5605.67 32.92
Bey(Fy X Py) 4.17 5079.63 51.20
LSD 0.05 0.53 538.69 11.10
0.01 0.80 816.06 16.82
Simple correlation:-

Highly significant positive correlations were observed between spider
mite resistance and each of number of branches/plant, number of pods/pant, fruit
set percentage, number of seeds/pod, 100seed weight and total dry seed
yield/piant in the F, populations of all crosses under this study (Table, 6). On the
other hand, there were highly significant negative correlations between spider
mite resistance and number of days from sowing date to the first flower bud
anthesis. Whereas, in the cross Emy X Giza-6 there were found that highly
significant positive correlation between spider mite resistance and potassium
content, while, negative correlation were found between spider mile resistance
and each of total nitrogen and sugars content. These results indicated the
importance of the above mentioned characters as a components of spider mite
resistance. Based on these results, selection for spider mite resistance can be
made when selected the plants contained the above mentioned characters. These
results are in accordance with those reported by Farrag et af. (1980) who found
positive correlation between both mitrogen and phosphorus levels in soybean
plants and mite increase. Also, Mohamed (1982) showed that the high level of
leaf phosphonus content in sweet potato was positively correlated with number of
eggs per female of the two-spotted spider mite, while the low level of potassium
in plant leaves shortened the duration of immature stages and lengthened female

longevity.
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Table (6): CoefTicient of corrclation values ( r ) of different characters for some common

bean crosscs,
No.of | Ne.of No. of Total
Crosses| Charscters  |Earlines|branches| pods/ F“‘:"‘ seeds / “’“‘“:' yield/ _I'f::"n Potassium .:""‘
rpiant | pant | ) | pod | ™M | Diane * gurs
?"‘""""" 0.400** | 0.705** |0.678** | 0.641°* 0.510°* | 0.897** | 0.755%*{ .0.884%* | 0929 [.0.926%°
Farliness 0.184" | 0.157 | 0.223% [0.252°%| 0.379°* |-0319**] 0.360°* | 0.3BL** |0.393%*
) y . : 0.8 . , '
E;"' No. of 0.826"8 | 0.651°* | 0.741°* | 0.775** | 0.836** | 0.594** | 0.687** |0.610%*
Giza-6 | No. of poda/plant] 0.796** [0.823** | 0.716** | 0.935%*{ 0.500** | 0.681** [0.596**
m 0.634° | 0.643°* | 0.762%* ] 0.458** | 0.647** 0561
No. of seeds/pod 0.352°% [0.889%= | 0.428% | 0.460°% |0.507%%
100 seed weight 0.824*% | 0.780° | 0.850°* |0.816"
Total yiekl/plant 206317 | 0.706°% |-0.715°
[ Total mitrogen 0.790%_[0.947°%
Potamds 0.508%%
s’""'l mles | o 476 | 0.842 |0.390%% | 6.300%% | 0.468%¢ | 0.925% [ 06460
Emy 0.364%" | 0.072 [0.498°" [0.313°7] 0.4917* | 0.314%
X No.of
0.6937%%| 0.177 | 0.544* | 0.854** | 0.785"
Sigme | branches/piant
No. of pods/plant 0.643%% | 0.548%* | 0.521"* | 0.796"*
"“""f'p 0.271** | 0024 |0.399"*
Ne. of soeda/pod 0,624 |0.896"*
100 seed weight 0.779**
t 1) t 13 ‘1 (] (1] ki d £l
”“""I mites | 0.436** | 0.659%* |0.330%¢ | 0.244°¢ [ 0.546%¢ | 0.812+* | 0.688
Oxyra | Enrlines 0.125 | 0.055 |0.355%% | 0.179° [ 04445 | 0.183°
X
Clns | o 0.809% [0.402°* | 0.511* | 0.447%* | 0.508°¢
No. of pods/ples] 0.441° | 0.218% | 0.174 |0.635%
Fralt act 0.212* | 0.290** | 0.436*
No. of seeda/pod 0.635°* |0.776** |
100 seed weight 0.754%*
Splermites | 5590+ | 0.617%% |0.628%% |0.388%* | 0.639%* | 0.663¢ [0.689%
B, " Earlines 0.412°% | 0.296°%| 0.202% |-0.355%*] -0.560%* [-0.343%*
X E‘"’ : 0743 | 0.146 0.801% | 0.642%% | 0.844%+
Giza-61 No. of podaiple] 0.473**10.662°*] 0.611** [0.821**
Frult
et 0.180* | 0.160 | 0.231*
| Mo of! 0.686"* [ 0.909**
100 secd weight 0.842%%

*Significant st 0.05 level of signilicance

**Significant a1 0.01 level of significance
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Fruit set percentage was positively correlated with each of number of
seeds/pod and total dry seed yield/plant in the F, populations of all crosses under
study. In addition, total dry sced yield/plant was positively correlated with each of
spider mite resistance, number of branches/plant, number of pod/plant, fruit set
percentage, number of seeds/pod, 100sced weight and potassium content in all
crosses under study except potassinm content in the ¢ross Emy X Giza-6 only. On
the opposite side, there were negative correlations between total dry seed
yield/plant and each of number of days from sowing date to the first flower budan
thesis, total nitrogen and sugars content in all crosses for earliness and in the cross
Emy X Giza-6 for total nitrogen and sugars content. These resulfs corroborate
those of Papaioannous and Souliotis (1979) who found that the reduction in seed
weight of common bean plants due to infestation by spider mite was proportional
with the population density of mite at the time of the initial infesiation of the
plants. Also, Faris et al. (1997) reported that the yield of snap bean was decreased
under sever infestation.

Multiple correlation:- ,

The combined effect of number of days from planting date to the first
flower bud anthesis, number of pods/plant, fruit set percentage, 100 seed weight
and total dry seed yield/plant was highlv correlated with the resistant to spider
mite (Table, 7). Relatively high multiple :orrelation coefflicients were calculated
whereas multiple R values were (0.937, 0.843 and 0.750) while R-square values
were (0.879, 0.711 and 0.562) for the crosscs Emy X Sigme, Oxyra X Giza-6 and
Poliasta X Giza-6, respectively. These results indicated that 87.9%, 71.1%and
56.2%of the variation in spider mite resistance under natural infestation observed
in the F; popuiation of the previous mentioned crosses respectively is attributed to
a real relationship between spider mite resistance and the combined effect of
carliness, number of pods/plant, fruit set percentage, 100 seed weight and total
dry sced yield/plant. Meanwhile, in the cross Emy X Giza-6, combined effect of
carliness, number of pods/plant, fruit set percentage, 100 seed weight, total dry
seed yiekd/plant, total nitrogen, potassium and total sugars was highly correlated
with the resistance to spider mite. Relatively high multiple correlation coefficient
was calculated where Multiple-R was (0.980), while R-square was (0.961). Based
on these results, high earliness, high number of pods/plant, high fruit set
percentage, high 100 seed weight, high vield/plant, low total nitrogen content,
high potassium, and low sugars content should be considered when sclecting
under natural infestation with spider mite conditions to obtain plants with high
resistance to spider mite.
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Table (7); Multiple regression coefficients between resistant to spider mites
and other compenent characters in some common bean crosses.

Crosses Involved indepent Multiple- | R-Square | Significance
variables R
Earliness
No. of pods/plant
" Emy Fruit set percentage
X 100 seed weight
Giza-6 | Total yield/plant 0.980 0.961 ok
Total nitrogen
Potassium
Total sugars
Earliness
Emy No. of pods/plant
X Fruit set percentage 0.937 0879 | - =
Sigme | 100 seed weight
Total yield/plant
Earliness
Oxyra | No. of pods/plant
X Fruit set percentage 0.843 0.711 **
Giza-6 | 100 seed weight
Total yield/plant
Earliness
Paulista | No. of pods/plant
X Fruit set percentage 0.750 0.562 **
Giza-6 | 100 seed weight
Total yield/pant

** Significant at 0.01 level of significance
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