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ABSTRACT

Studies carried out at Mostourod area, Qalyoubia Governorate to follow up
pulatlon density of the cotton aphid, Aphis gossypii Glover, on five field hosts, €.,
cotton; okra, cucumber; aubergine and squash, throughout two summer growing
scasons of 2003 and 2004, Results showed highly significant difference between
weekly mean numberS of cotton aphid population infesting the five hosts, and
therefore could be arranged in descending order according to their response to aphid
infestation level as follows: okra plzinfs (196.23 aphids /10 inch®); < squash (142.10
insects); < cotton (90.25 msects) < cucumber (78.60 insects) and < aubergine (54.62
insects /10 inch?). |

"The relation betWeen :'eotto_n aphid, A. gompif, populations on five host
_plants and phytochemical components of their leaves, were studied at six growth
periods (56, 91, 105, 126, 140 and 154 days plant old). Data exhibited positive
correlation and significant relationship detected between aphid populations and
percentage of total carbohydrates in okra and squash leaves; while this relation being
~ positive but insignificant in cotton leaves. On contrary, the correiation appeared
negative and statistically insignificant in the case of cucumber and aubergine. Data
also, revealed inconsistengy clear correlation between the cotton aphid infestation and
each of solubie arid reducing sugars and total protein in plant leaves. Aphid infestation
levels on the five host plants was. negatively corrclated with total ash contents and
statisticaily insignificant. The higher reduction in ash content was recorded in cotton
by 28.75 %; while the lower host affected by aphid infestation being in okra plants by
reduction of about ' 11.80 %, The other hosts ie, cucumber, auberging and squash
were gave intermediate position in their acceptability fo cotton aphid infestation.

" INTRODUCTION

The cotton aplud, Aph:s gos.sypn Glovcr is an important insect pest of
" several agricultural field crops that feedmg on plants in 25 plant families. Among
~ these, cucurbit: vegetables; it could be 4 serious pest on squash, cucumbers,
_cantaloupes and- watermelons (Habib and El- Kady, 1961). Other vegetables crops
“seriously affécted *are . 'okra, eggplant, asparagus and pepper (Capinera, 2001).
Principle” other impdrtant crops injured regularly are cotton, hibiscus and citrus
(Moursi et al., 1985). Tn North Delta; Middle and Upper Egypt, cotton and okra are an
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important hosts, which explains the first name “Cotton aphid”. This species of aphid
feed on the underside of plant leaves, or on growing tip of plants, sucking murients
from the plant. The foliage may become chlorotic and die prematurely. Their feeding
also canses a great deal of distortion and leal curling, lindering photosynthetic
capacity of the plant fruit (Panchabhavi ef al, 1990). In addition, they secrete a
honeydew which provides a substrate for growth of sooty mold, so the quality of
cotton lent may be impaired and the photosynthetic capacity of foliage further
hindered (Abdallah, 1997). The nature of damage caused by cotton aphid varies
seasonally with growth stage of the plant (Abd-El-Wahab, 1998). Generally, large
mumbers of aphids feeding on voung plant leaves can have a debilitating effect on
cotton growth, Therefore, the growers may need to adopt a more intensive approach
to monitoring and controlling this pest, especially when yield losses can be occurred
(Shawki, 1968).

Investigations on plant sap, and on honcydew, were carried out by (Reese,
1981} to determine the nature of the food material ingested by aphids, its source in the
plant, and the utilization of its component parts. The information gained may be used
in designing artificial diets for firther study of feeding relations, in understanding
firstly the damage reflected on plants and the secondly reasons for host plant choice.
Also, the phytochemical compositions of the host plant are of the most important
factors, that govern the relationships between pests and their host plants,

The present investigation was carried out to study the population of cotton
aphid, 4. gossypii Glover, on different host plants throughout two successive years
2003/04 and 2004/05 at Qalyoubia Governorate, Delta Region of Egypt. Also, to find
out the correlation between the results obtained on population and the phytochemical
contents of which, total carbohydrates, soluble carbohydrate fractions: reducing and
non-reducing sugars, total proteins and ash in fresh leaves of five host plant species
belongs to three different plant families. It is hoped that this study may add a new
information about the interelationships between this serious insect pest and certain
host piants infested with it. That could be leads to good programs for controlling this
msect.

MATERIALS AND METHODS

A field experiment was conducted at the Mostourod Experimental Farm,
Faculty of Agriculture, Al-Azhar University at Qalyoubia Governorate, Delta Region
Egypt. The chosen experimental area was divided into twenty equal plots. Plot size
was 6 x 7 m = 1/100 feddan. In summer plantation of 2003 and 2004, area cultivated
with five of the known host plants of Aphis gossypii, in the first week of April. The
investigated five host plant species belonging to three plant families were: Fam.
Malvaceae: cotton (Gossypium barbadensey var. Giza 85 and okra (Hibiscus
esculentus) var, Golden coast; Fam. Cucurbitaceae: cucumber (Cucumis sativus) var.
Beta Alpha and squash (Cucurbifa pepo) var. Eskandrany and Fam. Solanaceae:
auberging (Solanum melongena) var. Black-Beauty. The experimental design used
was the complete randomized block with four replicates to each host plant tested. All
the experimental plots received the same agricultural practices without any pesticide
rreatments during the whole experimental period Two weeks after sowing date,
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population study of 4. gossypii on the five investigated host plants started under field
conditions until harvesting time of each host plant Regular weekly samples were
carried out {early in the morning at 8 a.m.). From each plot, four seedlings or plants
were randomly selected and 3 leaves were chosen from each plant at three different
levels; i.e., upper, middie and lower levels. Mean aphids of the four replicates were
worked out to represent the population density. Also, Aphids were counted on one
square inch on the same three leaves per plant for the five tested hosts to represent the
population density of cotton aphid per unit area on each host for comparing the
general infestation level by the 5 tested hosts. The actual counting method WAS
adopted after Hafez, 1964.

To find out the relationship between host leaf phytochemical components
and Aphis gossypii infestation, Forty-eight leaves un-protected and protected against
aphids were selected from each host at age of 8 to 22 weeks after sowing date. The
collected leaves were picked, washed by distilled water, weight and quickly dried
between filter papers to remove the excess of water. At the Central Laboratory of
Faculty of Agriculture, Moshtohor, Benha University. The fresh weight for each host
plant species was determined, then leaves were put in a drying oven at 70 °C, for 24
hours. The dry powder of leaves of the five host plants was stored in glass bottle to
estimate the carbohydrate, crude protein, reducing and non-reducing sugars.
Carbohydrates was determined according to the method of Adasimaf (1987); while
those of soluble carbohydrate fractions: reducing and pon-reducing sugars as
described by Shaffer and Hartrnan (1921) and modified by Said (1945) technique’s.
All the obtained results were statistically analyzed according to completely
randomized block design, The analysis of variance (“F” test) and L.S.D. values at 5
%, were calculated after Snedecor and Cochran, 1980. The reduction percentages in
chemical components of plant leaves of the five tested hosts as a result of aphid
infestations were calculated. Total carbohydrates; soluble carbohydrate fractions:
reducing and non-reducing sugars; total protein and ash values were determined in
protected plant leaves (control) and compared with those in infested plants by
adopting the Henderson and Tilton equation (1955).

RESULTS AND DISCUSSION

I- Relative Susceptibility of Five Summer Hosts to Cotton Aphid, Aphis gossypii,
Infestation:

The population density averages (as mean number of aphids per 10 inch?) of
cotton aphid Aphis gossypii infested cotton, okra, cucumber, aubergine and squash
plants throughout the two summer growing seasons of 2003 and 2004 were shown in
Table (1). Statistical analysis of the obtained data showed a significant difference
between the means of aphid population per 10 inch? throughout the twelfth successive
counts. Accordingly, the investigated five hosts could be classified, based on their
response to cotton aphid infestation under ficld conditions into three main groups. The
first one contains okra plants (196.23 aphids /10 inch?). The second group contains
squash host (142.10 insects). The third group characterized lower aphid infestation
and comprised cotton, cucumber and aubergine were 90.25, 78.60 and 54.62 insects

/inch? respectively (Table 1).
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Table (1): Weekly mean numbers of cotton aphid, Apkis gossypii per 10 inch* of
the five tested summer host Plants throughout the two successive
seasons of 2003 and 2004, at Mostourod area, Qalyoubia Governorate.

Tnspection Mean number of aphids per 10 inch®
Date on indicated summer host plants
Cotton Okra Cucumber | Aubergine | Squash
3™ May 21.60 4.97 63.61 12.20 50.22
4™ May 32.40 35.53 96.23 2041 76.79
1% June 43.20 69.12 9234 25.16 109.19
2™ June 20.63 88.67 102,60 38.12 160.70
3™, June 30.02 159.62 107.03 54.54 250.88
4% June 33.48 162.43 96.23 92.99 208.33
1*, July 51.95 149.90 73.33 108.32 193.10
2", July 65.23 130 46 8111 120.74 199.04
3™, July 103,46 117.83 57.78 74.09 170.96
4", July 121.82 193.21 7160 5141 135.32
1%, August 22712 | 44172 81.43 36.83 90.61
2", August | 33210 801.25 19.87 20.63 60.05
Total 1083.02 | 235472 943.16 655.45 1705.21
Mean 90.25 196.23 78.60 54.62 142.10
“F” value = 3.24 (0.05) and L.S.D. (0.05) value = 52.49
Okra Squash Cotton Cucumber  Aubergine
196.23 142.10 90.25 78.60 54.62
G1_ G.I

G. oI

From the above mentioned discussion it could be concluded that the both
okra and squash plants were the susceptible hosts than other one and can be used as
plant traps for cotton aphid in cotton ficlds. But in fact, okra plants were mostly
preferable to cotton aphid infestation than cucumber and squash because it’s growing
season in harmony with cotton plantations. These results are in agreement with those
obtained by Azmy (1995) who found that okra plants could be planted surrounded
cotton fields as attractants for cotton aphids. El-Ansary (1998) concluded that okra
plants were more preferable to 4. gossypii infestation than cotton plants from the
beginning of the season unti! the end of September where plants were in full filling.
Afterwards, the population of cotton aphid began to increase on cofton leaves and
stems than okra planis, Therefore, okra plants should be removed or chemical control
must be applied on okra at the end of the season to avoid cotton plants re-infested or
caused damage for the premature ripened fruit.

From these results it could be concluded that cotton aphid, 4. gossypii,
proved to be the most injurious insect pest of the major economic summer hosts
cultivated for food human and livestock and industries in the country. The variations
in their population abundance among their hosts may be due to changes in the primary
pattern of distribution of an early emigration of aphids that affects the final
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distribution and abundance on the crop later in the season and the interaction with the
‘micro-climatic conditions prevailing, and also for acceptability to harbor (Aly, 1990;
Al-Shannaf, 1994; Hassanein ef al., 1995, Abdel-Wahab, 1998; Ata, 2004). Kandoria
et al. (1989) in Punjab-India, recorded 37 plant species for cotton aphid’s related
hosts. It was most active on okra and cotton during September-October. The
population declined from mid-May to the end of June on okra, chili and cucurbits due

to high temperatures (4045 °C).

1I- Relationship Between Cotton Aphid, Aphis gossypii, Infestation Densities and
the Chemical Components of Infested Leaves of Five Host Plants:

A- Effect of Cotton Aphids Aphis gossypii Infestation on Total Carbohydrate,
Total Soluble Sugars and Reducing Sugars:

Total Carbohydrates: .

The obtained results in Table (2) revealed that the total carbohydrates
percentages were higher by the aphid infested plant spp. of 105, 126 and 140 days
from sowing date than the others plant ages of 56, 91 and 154 days (see Table, 2).
These percentages were 34.20, 36.43, 38.40, 27.04 and 39.41 % by cotton, okra,
cucurnber, aubergine and squash, respectively afier 105 days from sowing date. By
126 & 140 days as plant age, the precentages were 39.74 & 38.56; 48.95 & 38.18;
4092 & 37.62; 2644 & 33.81; 3235 & 2825 % by cotton, okra, cucumber,
aubergine and squash plants. By control the total carbohydrate percentages were
40.32, 50.17, 42.05, 37.26 and 41.16 % by cotton, okra, cucumber, aubergine and

squash respectively (Table 2).

The correlation between the aphid infestation and the total carbohydrates
contents in the plant leaves of the tested five plant spp., was varied as the obtained
results shown in Tables (2 & 3). No correlation could be detected between the
infestation level or densities and total carbohydrate in leaves of cotton, cucumber and
aubergine plants. However a significant positive correlation (Table, 3) could be
recorded between the infestation densities of aphids and the total carbohydrate content
in okra and squash plant leaves.

The statistical analysis “r- values were 0.8166 and (.9302 by okra and
squash infested plants respectively. But in other point of view, the data showed a
decrease in total carbohydrates (as %) by the infested tested five plant leaves when
compared by uninfested plant leaves of the same plant spp. Throughout the plant age
generally, the mean of total carbohydrates contents were 33.64, 36.20, 35.61, 29.97
and 32.53 % by the five infested plant leaves of cotton, okra, cucumber, aubergine
and squash respectively. While the total carbohydrates contents in uninfested leaves
of the same five plant spp. were 40,32, 50.17, 42.05, 37.26 and 41.16 % respectively
(Table 2). The reductions were about 16.57, 27.85, 15.32, 19.57 and 20.97 % in
infested leaves in comparing with uninfested plant leaves respectively (Table, 2).

Total Soluble sugars:

The obtained results in Table (4) revealed that the total soluble sugar
contents percentages were higher by the aphid infested cotton of 126 and 140 days
from sowing date than the other plant ages of 56, 91, 105 and 154 days (see Table, 4);
while by aphid infested okra, cucumber and aubergine plants of 56, 91, 105 and 126
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days from sowing date than the others plant ages of 140 & 134 days. On squash, the
total soluble sugars contents were higher by the aphids infested their plants of 91 &
103 days from sowing date than the others plant ages of 56, 126, 140 & 154 days.
These percentages were 2.55, 2.46, 2.35, 1.14 and 1.74 % by cotton, okra, cucumber,
aubergine and squash, respectively afier 126 days from sowing date. By 154 days
plants ages infested by aphids, the precentages were 1.15, 1.15, 1.45, 1.48 and 1.09 %
by cotton, okra, cucumber, anbergine and squash plants. By control the total solubie
sugars percentages were 1.89, 2,53, 2.88, 1.74 and 2.64 % by cotion, okra, cucumber,

aubergine and squash respectively (Table 4).

Table (2): Effect of Aphis gossypii infestation (mean no, of aphids per 3 plant
leaves) on total carbohydrate (mg /100mg dry weight) percentage in
leaves of five host plants at different growth periods.
Infestation densities correlated with total carbohydrate perceniages values
by different hosts infested

Growth Cotton Okm Cucumber Aubergine Squash
perfiod | Mean Mean Mean Mean Mean

(day) no. of g;t;i 1o, of CTaort;lo_ no. of g:bwo- no. of :Tota]i no. of CTotall

apfh31ds hydrate aphids hydrate aphids hydrate apgds hydrate aphids hydrate
e [ 2 e | D] e | 2| e
leaves leaves leaves leaves leaves

56 0.3 30.48 150 ! 3043 723 31.68 1.65 28.85 350 3138
91 2.08 3370 t 448 34.24 4.90 30.06 5.65 29.13 [ 1050 | 38.64
105 11.00 | 3420 [ 14.03 | 3643 ; 1158 | 3840 295 27.04 [ 1573 | 3941
126 62.65 | 3574 | 14410 | 4395 248 | 4092 130 | 2644 1 335 3235
140 5323 | 3856 | 121.65 | 3818 040 | 37.62 0.60 | 33.81 1.63 28.25
154 3440 | 2515 | 2875 | 2892 0.08 35.00 | 005 34352 0.85 25.16
Mean | 2737 | 33.64 | 5242 | 3620 [ 445 35.61 2.03 2997 | 593 3253
Conirol { 0.0 40.32 0.0 5017 0.0 42.05 0.0 37.26 0.0 41.16
Red. % 16.57 27.85 15.32 19.57 2097

Table (3): Results of simple correlation and regression coefficient values between
total carbohydrates percentage and the corresponding population
densities of Aphis gossypii on five host plants at 6 different growth

periods,

Statistical Statistical coefficient \i!]a]]f::tset(;y different host plants
Coefficients

Cotton| Okra | Cucumber | Aubergine | Squash | Total

f;?rl;ll:ﬁon “ 0.4964 0.1026 | -0.4%967 | 09302 | 0.5729

1| Significance “P” - - - 0.001 0.05

fi Simple {5 4759 0.1003 | 02948 | 09735 | 36721
i regression “b

The correlation between the aphid infestations and the total soluble sugars
contents in the plant leaves of the tested five plant spp., was varied as the obtained
results shown in Tables (4 & 5). No correlation could be detected between the
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infestation level or densities and total soluble sugars in leaves of okra and aubergine
plants. However a significant positive correlation (Table, 5) could be

recorded between the infestation densities of aphids and the total soluble sugars
content in cotton, cucumber and squash plant leaves.

The statistical analysis “r’- values were 0.7227, 0.5919 and 0.9764 by
cotton, cucumber and squash infested plants respectively (Table 5). But in other point
of view, the data showed a decrease in total soluble sugars (as %) by the infested
tested five plant leaves when compared by uninfested plant leaves of the same plant
spp. throughout the plant age generally, the mean of total soluble sugars contents were
1.76, 2.04, 2.22, 1.36 and 1.80 % by the five infested plant leaves of cotton, okra,
cucumber, aubergine and squash respectively (Table 4). While the total soluble sugars
contents in uninfested leaves of the same five plant spp., were 1.89, 2.53, 2.88, 1.74
and 2.64 % respectively. The reductions were about 6.88, 19.37, 22.92, 21.84 and
31.82 % in infested leaves in comparing with uninfested piant feaves respectively
(Table, 4).

Table (4): Effect of Aphis gossypii infestation (mean no. of aphids per 3 plant
feaves) on total soluble sugars (mg/ 100mg dry weight) percentage in
feaves of five host plants at different growth periods.

Infestation densities correlated with total soluble sugars percentages
values

Growth period
(day)

by different hosts infested
Cotton Okra Cucumber | Aubergine Squash
noor | Totl | 0% | Tomat | [ | Total | US| Total | [
aphids | SOTHe | D [sotuble | s | SOMble | g [ Soluble | il

B | Tp | SRRy TR 5 [TEAS 5

leaves (%) leaves (%) leaves (¥a) leaves ) leaves
083 | 1250150242 7231264 | 165} 143 | 3.50
208 | 152 1 448 | 244 [ 490§ 274 | 565 | 1.40 {1050
11.00 ] 1.86 } 1403 2.47 [ 1158} 228 | 295 | 1.48 {1573
062651 255 (14410| 246 | 248 [ 235 | 1.30 | 1.i4 | 3.35
53231223 |12165| 128 1 040 | 186 | 060 | 1.25 | 1.63
34401 115 |2875| 1153008 [ 145 | 005 | 148 | 0.85
2737 | 176 (5242 204 | 445 | 222 |1 203 | 1.36 | 593

00 | 18| 00 | 253{ 00 (288 | 00 | 174} 00
6,88 19.37 2292 2]1.84

Reducing sugars:

The obtained results in Table (6) revealed that the total reducing sugars
percentages were higher by the aphid infested okra, cucumber and squash plants of
56, 91, 105, 126 and 140 days from sowing date than the other plant age of 154 days
{see Table, 6). In cotton the total reducing sugars percentage were higher by the aphid
infested plants of 126, 140 and 154 days from sowing date than other of 56, 91 and
105 days. Aubergine plants had higher total reducing sugar contents after 154 days
from sowing date in infested plant leaves with aphids than others by plant ages of 56,
91, 105, 126 and 140 days (see Table, 6). These percentages were 34.64, 36.90, 33.50,
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28.47 and 33.22 % by cotton, okra, cucumber, aubergine and squash, respectively

after 140 days from sowing date. By 154 days as plant age, the precentages were

30.15, 27.77, 30.30, 32.56 and 28.14 % by cotton, okra, cucumber, aubergine and

squash plants respectively. By control the total reducing sugars percentages were

40.16, 40.94, 42 47, 3542 and 38.09 % by cotton, ckra, cucumber, aubergine and

squash respectively.

Table (5): Results of simple correlation and regression coefficient values between
total soluble sugars perceatage and the corresponding population
densities of Aphis gossypii on five host plants at 6 different growth

periods.

Statistical Statistical ccefficient values by different host plants infested

coefficients Cotton | OKra | Cucumber | Aubergime | Squash | Total

ﬁ“‘l"’ corvelaion | 07227 | -0.2376 | 0.5919 | 02200 | 0.9764 | 0.1470
001 - 0.05 - 0.001 -

E;‘,',‘P""g““‘"" 347651 | 236208 | 53759 | 32260 | 92746 | 9.0340

Table (6): Effect of Aphis gossypii infestation (mean no. of aphids per 3 plant
leaves) on total reducing sugars (mg / 100mg dry weight) percentage
in leaves of five host planis at different h periods.

Infestation densities correlated with total reducing sugars percentages
values by different hosts infested
Cotton Okra Cucumber | Aubergine Squash

Mean totad Mean total Meoan total vlean totad Mean total
no.of | rewin | no.of |reducin | no of |reducin| noof | reducin [ no,of | reducin

aphids | gsugars) aphids | gsugars | aphids | gsugars| aphids | g sugars| aphids | g sugars)
Bleaves| &) (Bleaves| (%) [Aleaves] (04) |Bleaves| (20) |Sleaves| (%0)

0.83 {2123 1.50 [38.01; 7.23 [39.04| 1.65 | 2672 3.50 | 39.79
91 [ 208 |22.88] 448 130.15| 490 |37.65| 5.65 | 2549|1050 | 36.54
105 11100128341 14.0313426411.58)36.12] 2,93 125561573 |29.58
126 | 6265|3631 |14410| 3249 | 2.48 | 38.57 1.30 {2530 | 3.35 | 37.61
140 53233464 121653690 | 040 |33.50| 060 | 28477 163 |33.22
154 [ 344030615 28.75(27.77| 0.08 13050 | 0.05 {32.56| 0.85 {28.14
Mean | 27.37|28.93] 5242 33.26| 445 13590] 203 | 2735} 593 | 3415
Control | 0.0 | 40.16] 00 |4094| 0.0 |4247| 00 ;3542 0.0 ;3809
Red. % 27.96 18.76 15.47 22.78 10.34

Growth period
{day)

(7]
=)

The correlation between the aphid infestation and the total reducing sugars
contents in the plant leaves of the tested five plant spp., was vaned as the obtained
results shown in Tables (6 & 7). No correlation could be detected between the
infestation level or insect densitics and total reducing sugars in leaves of okra,
cucumber, aubergine and squash plants. However a significant positive correlation
(Table, 7) could be recorded between the infestation densities of aphids and the total
reducing sugars content in cotton plant leaves.
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Table (7): Results of simple correlation and regression coefficient values between total reducing sugars
percentage and the corresponding population densities of .4phis gossypii on five host
plants at 6 different growth periods.

 Statistical Statistical coefficient values by different host plants

coefficients infested
: Cotton Okra | Cucumber | Aubergine | Squash Total
‘S:oi:‘;ﬂ:ﬁon i 09641 | 0.1445 | 05327 | 0.6495 | 0.1608 | 0.1959 [§
| Significance “P” | 0.001 - - - - n
| 42405 | 23335 | 0.7114 | -0.4680 | 0.2046 | 1.3160

The statistical analysis “r’- values was 0.9641 by cotton infested piants. But
in other point of view, the data showed a decrease in total reducing sugars (as %) by
the infested tested five plant leaves when compared by uninfested plant leaves of the
same piant spp. Throughout the plant age generally, the mean of total reducing sugars
contents were 28.93, 33.26, 35.90, 27.35 and 34.15 % by the five infested plant leaves
of cotton, okra, cucumber, aubergine and squash respectively. While the total
reducing sugars contents in uninfested leaves of the same five plant spp. were 40.16,
40.94, 42.47, 3542 and 38.09 % respectively, The reductions were about 27.96,
18.76, 15.47, 22,78 and 10.34 % in infested leaves in comparirg with uninfested plant
leaves respectively (Tabie, 6).

B- Effect of Cotton Aphid, Aphis gossypii, Infestation on Total Protein Content:
The obfained results in Table (8) revealed that the total protein percentages
were higher by the aphid infested cotion and ckra plants of 105 days from sowing
date than the others plant ages of 56, 91, 126, 140 and 134 days (see Table, 8); after
140 & 154 days plant ages from sowing date in aubergine than others plant ages of
56, 91 and 105 days. In squash plants of 56 days had higher protein contents than
others plant ages of 91, 105, 126, 140 and 154 days. These percentages were 27.02,
27.84, 19.20, 21.70 and 16.16 % by cotton, okra, cucumber, aubergine and squash,
respectively after 105 days from sowing date. By 140 & 1354 days as plant age, the
precentages were 23.10 & 16.04; 18.15 & 23.15; 23.66 & 20.15, 29.08 & 29.26;
19.23 & 16.70 % by cotton, okra, cucumber, aubergine and squash plants. By control
the total protein percentages were 27.05, 28.16, 26,32, 30.27 and 30.19 % by cotton,

okra, cucumber, aubergine and squash respectively.

The correlation between the aphid infestation and the total protein contents
in the plant leaves of the tested five plant spp., was varied as the obtained results
shown in Tables (8 & 9). No correlation could be detected between the infestation
level or densities and total protein in leaves of cotton, cucumber and squash plants.
However a significant negative correlation (Table, 9) could be recorded between the
infestation densities of aphids and the total protein ‘content in okra and aubergine plant
leaves.

The statistical analysis “r’- values were -0.8730 and -0.5654 by okra and
abuergine infested plants respectively. But in other point of view, the data showed a
decrease in total protein contents (as %) by the infested tested five plant leaves when
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compared by uninfested plant leaves of the same plant spp. Throughout the plant age
generally, the mean of total profein contents were 22.60, 23.65, 21.34, 23.45 and
20.98 % by the five infested plant leaves of cotton, okra, cucumber, aubergine and
squash respectively, While the total proteins contents in uninfested leaves of the same
five plant spp. were 27.05, 28.16, 2632, 30.27 and 30.19 % respectively. The
reductions in protein contents were about 16.45, 16.02, 18.92, 22.33 and 30.51 % in
infested leaves in comparing with uninfested plant leaves respectively (Table, 8).

Table (8): Effect of Aphis gossypii infestation (mean no. of aphids per 3 piant
leaves) on total protein content percentages (0.1 gm dry weight basis)
in leaves of five host plants at different growth periods.

Infestation densities correlated with protein percentages values
by different hosts infested
Okra Cucumber
totad | mo.of | total
Protein ids | Protein
(%)

Growth period
(day)

26.84
25.16
27.84
20.75
i8.15
23.15
23.65
28.16
16.02

Table (9): Results of simpic correlation and regression coefficient values between
total proteins contcnt percentage and the corresponding population
densities of Aphis gossypii on five host planis at 6 different growth

riods.
Statistical Statistical < ficient values by different host planty infested
coefficients Cotton | Okra | Cucumber | Aubergine | Sguash | Total

f{:‘;‘]g’[‘;ﬁon wn | 02610 | 08750 | 05353 | 05654 | 0.1519 | 02045

f;%‘,"ﬁ“““ 0.001 0.05

femplszion py? _14.9513 0.1706

(- Effect of cotton aphid Aphis gessypii infestation on total ash content:

The obtained results in Table (10) revealed that the total ash contents were
higher by the aphid infested plants of cucumber, aubergine and squash of 56 and 91
days from sowing date than the others plant ages of 105, 126, 140 and 154 days (see
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Table, 10; while in 105 days plant ages of cotton and okra infested with aphids than
others of 56, 91, 126, 140 and 154 days. These percentages were 32.11 &30.17; 21.80
& 17.23; 23.80 & 20.27 % by cucumber, aubergine and squash, respectively after 56
& 91 days from sowing date respectively. By 105 days as plant age, the precentages
were 21.19 and 24.37 % by cotton and okra plants respectively. By control the total
ash percentages were 22.09, 23.14, 32.15, 22.25 and 24.07 % by cotton, okra,

cucumber, aubergine and squash respectively.

Table (10): Effect of Aphis gossypii infestation (mean no. of aphids per 3 plant
leaves) on percentages of total ash contents (0.1 gm dry weight
basis) in leaves of five host plants at different growth periods.

— Infestation densities correlated wi.h percentage of total ash contents

= " .

£ by different hosts infested

2o Cotton Okra Cucumber | Aubergine Squash

& % | Mean Mean Mean Mean Mean

E o 1:;;' no.of t:s‘:l no. of t:st‘;'l no. of r':st;] ro. of t:;;"
g apgds content apgds content apgds content apgd.s content apgds content

leaves (%) (%) leaves (%) leaves (%) leaves )

56 | 083 |11.19| 1.50 | 1847 | 7.23 [32.11| 1.65 |21.80| 3.50 }23.80
91 | 208 11826] 448 |22.32] 490 {30.17| 5.65 11723 |10.50 | 20.27
105 |11.00121.19]1403 |2437[11.58{2563| 295 {1293[15.73{1942
126 |62.65 | 13.68 {144.10|2225| 248 12033 | 1.30 {1400 | 3.35 | 17.77
140 [53.23 11765112165 16.73 | 0.40 j18.74 [ 0.60 11644 | 1.63 | 1640
154 (3440 (124512875(1834| 0.08 | 1820 0.05 | 18,11 | 0.85 | 15.12
Mean | 2737 [ 1574 | 52.42 12041 | 445 [24.20| 2.03 |16.75| 593 | 18.80
Control | 0.0 |2209| 00 }23.14| 00 (3215]| 0.0 [2225| 0.0 |24.07
28.75 2473 272

The correlation between the aphid infestation and the total ash contents in
the plant leaves of the tested five plant spp., was varied as the obtained results shown
tn Tables (10 & 11). No correlation could be detected between the infestation level or
densities of cotton aphids and total ash in infested leaves of cotton, okra, aubergine
and squash plants. However a significant positive correlation (Table, 10) could be
recorded between the infestation densities of aphids and the total ash content in
cucumber plant leaves.

The statistical analysis “r’- values were 0.6814 by cucumber infested their
plants. But in other point of view, the data showed a decrease in total ash (as %) by
the infested tested five plant leaves when compared by uninfested plant leaves of the
same plant spp. Throughout the plant age generally, the mean of total ash conients
were 15.74, 20.41, 24.20, 16.75 and 1880 % by the five infested plant ieaves of
colton, okra, cucumber, aubergine and squash respectively. While the total ash
contents in uninfested leaves of the same five plant spp. were 22,09, 23,14, 32,15,
22.25 and 24.07 % respectively, The reductions were about 28,75, 11.80, 24,73, 22,72
and 21.89 % in infested leaves in comparing with uninfested plant leaves respectively
(Table, 10).
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Table (11): Results of simple correlation and regression coefficient values
between percentages of total ash contents and the corresponding
population densities of A4phis gossypii on five host plants at 6
different growth periods.

Statistical Statistical coefficient values by different host plants infested |

coefficients

Simple comrelation
(-

i Significance “P”

Simple regression _
b 1.0415

These results are in agreement with the observation of Henneberry ef al.
(2000) in the USA., who found that adult of 4. gossypii alone and adults plus their
nymphs in leaves of cotton over 28 and 24 days, respectively, related averaged for all
measured sugars 1.83 and 2.68 micrograms per day. Slosser ef al. (2004) in the
northern Texas USA, concluded that carbohydrate concentrations percentage leaf
moisture, nitrogen, and total amino acids were not significantly altered aphids in
cotton leaves by lambda-~cyhalothrin. Glucose, fructose, sucrose, sugar ratio glucose +
fructose) / sucrose concentrations), leaf nitrogen, and moisture were significantly
influenced by season and irrigation regime. They pointed out regression analysis of
data indicated that change in aphid numbers was influenced by numbers of aphids per
leaf, temperature, leaf moisture and nitrogen, and sugar ratio. A negative linear
relationship was observed between change in aphid numbers and sugar ratio;
population growth was limited by high levels of glucose and fructose in cotton leaves,
especially when temperatures were high and leaf moisture low. El-Ansary (1998) in
Egypt, observed close correlation between an increase of ash and increase in cotton
aphid infestation and has been found in several cotton varicties; while no clear
relationship between distribution of aphids on the three levels of cotton plants and
percentages of total free amino acids and total carbohydrate, Ahmad (1983) reported
that changes in insect host plant selection depend on the dynamic equilibrium existing
between insects and their poteniiat host plants. The outcome of this equilibrium at any
point in time depends on the respective genetic potentials of the plant and the insect
and their rates of change relative to one another, along with the tempering influences
of the external environment (House, 1969). At any given point in ¢volutionary time,
either the plant or the insect will have the genetic “upper hand” (Recse, 1981). The
physicai and chemical changes that have occurred in plants in response to insect
behavioral and metabolic changes that insects have undergone in order to adapt to
new host plants underscore the genetic plasticity of cach of the participating
organisms (Kennedy, 1965).

The positive correlation detected in this investigation between reducing
sugars in leaves and the associated level of infestation with cotton aphid is in
accordance with Bacon and Dickinson (1957) who indicated that several aphids
convert the reducing sugars to no reducing sugars. This may give an interpretation of
the present results as no fixed correlation could be deduced between reduced sugar
comtent in plant leaves and the rate of A. gossypii infestation at aubergine and squash.
The direct and positive or negative correlation between the carbohydrate content in
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host plant leaves and the rate of infestation with A. gossypii was more pronounced
among okra and squash crops. This may be due to that cotton aphids preferred these
hosts than others. On the contrary with carbohydrates, the infestation 4. gossypii on
cotton, cucumber and aubergine were none significantly correlated. This conclusion
could be lead 1o attributable complex factors. Thus, this point of view must be studied
in details in further works 1o detect the fraction of amino acids influence the size of
aphid infestation on different hosts.
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