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, ABSTRACT

Field experiments were conducted at Sakha Agric. Res. Station,
Kafr El- Sheikh A. R. Egypt during 1997/98, 1998/99 and 1999/2000
seasons to study population abundance of aphid species and associated
parasitoids on two wheat varieties; Sakha 69 and Sakha 61 and its
relation to the grain yield. Results indicated that, the numbers of
aphids on the two tested varieties were significantly higher in the first
season than the second one. The lowest numbers of aphids were
observed in the third seascn. Sakha €9 seemed to be more susceptible
to aphid infestations than Sakha 61.

The percentages of parasitism were significantly higher during the
first season than that recorded during the second and third season
without significant difference between them. The high percentage of
‘parasitism was noticed in Feb. and March, and it was in harmony
with the highest period of aphid infestation prevailing during the three
seasons. Three species of aphid parasitoids were found and identified
as: Aphidius matricariae Hal.; which was the most dominant
Aphidius colemani and Praon sp.

It can be deduced that, aphid number- grain yield loss
relationship was not clear, since the highest grain yield loss was
recorded in case of Sakha 61 in spite of receiving the lowest number
of aphids in the two assayed seasons (1997 / 98 and 1958 / 99). There

- was insignificant difference between the loss for the same variety in
the two seasons. Thus, Sakha 69 approved to be more tolerant to
- aphid infestation
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INTRODUCTION
Aphids are the most important insect pests attacking wheat plants
causmg considerable reduction 1n the yield and the grain quality (
Tantawi 1985 and El-Heneidy et al., 1990 ). The damage of aphids to
wheat is a result of sucking the plant sap , producing honeydew on
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which the sooty moulds grow and the availability of transmission
plant virus diseases (Jones and Jones, 1974).

Aphid population densities and the corresponding injury for wheat
plants fluctuate greatly in different seasons and within the same
season depending on the abundance of the asscciated natural enemies
and / or prevailing weather conditions { Ibrahim , 1990 and Salem &
Khalafallah, 1998 ). The relationship between yield losses, aphid
populatien densities and weather conditions is incomplete unless these
variables are controlled throughout the entire growing season
{McPherson and. Brann,1983).

Therefore, the present study was imtiated during three successive
wheat growing seasons to study the relationship between the changes
in the population abundance of aphid species and associated
parasitoids on two wheat varieties and the corresponding grain-yield.

MATERIALS AND METHODS
The present investigation was carried out at Sakha Agric Res.
Station, Kafr El-Sheikh during three successive wheat growing
seasons 1997/98,1998/99 and 1999/2000 to evaluate the changes in
population abundance of aphid species and relaied parasitoids on two
wheat varieties namely Sakha 69 an d Sakha 61 and its relation to the
grain yield. The experimental area was divided into plots of 1/100
fed. Every variety was replicated four times. The seeds were sown
during the last week of November in the three studied seasons and the
" normal agricultural practices were adopted without any insecticidal
applications.

To assess aphid population density, weekly sample of 20 wheat
tillers was randomly selected from each plot and the number of aphids
was directly counted in the field. Sampling started from late
December to late April.

Samples of infested wheat plants were collected weekly and
iransferred to the laboratory for parasitism determination (El-Heneidy
1991). The emerged parasitoid adults were identified in the
Department of Biological Control Research at the Plant Protection
Research Institute. Monthly mean numbers of aphids and percentage
of parasitism throughout the whole season were calculated.

To estimate the grain yield loss due to aphid infestation, Malathion
57 % EC was applied at 10 days intervals before appearance any aphid
infestation in a half of each replicate to avoid aphid damage. At
maturity, the grain yield /m’ was determined in each plot and the
percentages of grain yiely ioss were only calculated for 1997 / 98 and
I998 / 99 seasons.
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The daily records of temperature and relative humidity during the
experimental period were obtained from the Meteorological
Department at Sakha Agricultural Research Station, Kafr El-Sheikh.
Statistical analysts of the obtained data were performed by using least
significant difference ( L.S. D) method accordmg to Snedecor and
Cochran { 1980).

RESULTS AND DISCUSSION
I-Seasonal abundance of aphids on wheat plants and its relations
to weather comditions :

During the course of study, the bird cherry-oat aphid,
Rhopalosiphum padi (L.) was the most dominant aphid species on
wheat plants but , the study involved the aphid complex. Data
presented in Tables (I, 2 and 3) illustrate the -fluctuations in the
population density of aphids on two wheat varieties -and the
percentages of parasitism under the prevailing weather conditions
through the three successive wheat growing seasons of 1997/98,
1998/29, 1999/2000.

For the first season as shown in Table (1), aphids started to appear
in the second week of Jan., 1998 at which the average temperature and
relative humidity reached 11.8 C° and 66.5 %, respectively, with mean
numbers of 12 and 13 aphids /20 tillers on Sakha 69 and Sakha 61,
respectively. Then, the population increased gradually recording its

- peak of 417 aphids /20 tillers on Sakha 69 in the first week of March,
where the means of temperature and relative humidity were 12.6 C°
and 65.8%, respectively. '

As for Sakha 61, the aphids recorded a maximum number of 111
aphids /20 wheat tillers in the second week of March (at 13.7 C° and
60.9% RH). After that, a sharp decrease in population was observed
on the two varieties till the plants became free of infestation by the
third week of April at mean temperature of 17.9C° and 62.5% RH. It
was apparent that, the high population of aphids was recorded through
Feb. and march, where the monthly means of temperature and relative
humidity were 12.4 C° & 61.7 % and 13.3C° & 61.8 % during both
months, respectively,

In the second season, data recorded in Table (2) lndlcate that,
aphids infestation was observed during the first week of Jan, 1999
( at 15.3C° and 59.6% RH ) with means of 19 and 13 aph1ds /20
wheat tillers of Sakha 69 and Sakha 61, respectively . Then, a
sharp increase of aphid population occurred on Sakha 69 forming
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Table (1): Mean numbers of aphids, percentages of parasitism, and
prevailing temperature and relative humudity on two
wheat varieties; Sakha 69 and Sakha - 61, Sakha
Agncultural Res. Station, Kafr El-Sheikh durmg 1997/98
wheat growing season.

Mean no. of aphadss 2 0 tillers
Date Parasitism Men Mean
Month Week Sayha 69 Sakha 61 " temperature relative
ce humidity
.- %
iDec, 1997 T [ 0 3 12.3 EX)
Jan,1998 | =~ 1* ) 0 - 0 [T¥3 637
™ i2 12 9 nsa 56.5
ki 27 56 8 [R5 T VI
£ 1 64 12 1nz 68.8
Mean + SD* 17.00 + i3.63 33.25+31.51 5.00 -+ 6.00 H9+02° 981+ 40
Feb., 1998 1% 11l 80 15 147 60.4
i R 163 5] 12 .o la s 62.8
ki 14 83 T £l 60.3
L : %1 99 12 S 112 63.2
- Mean + SD* | 187.50+ 6508 §6.25+ 8.62 11.50 +3.32 124+17 617+ 1.5
Mar_, 1998 [ 417 o4 12 26 658
b 360 it 8 13.7 608
¥ 47 21 54 12.7 57.2
48 kE] 28 24 14.1 632
Mean + SD* 214.25+202.63 54.00 + $0.31 29.50 + 17.69 13.3+0.7 ol.B+37
ApL, 1998 = 12 g [} 154 66.0
¥ [ 5 4 25 9.6
i [ c [ 179 62.5
Mean + §D* 7.00+ 624 433+ 404 0.00 - 000 [ 182+ 30 62.7+32
General mean + 50* 196+ 137.18 46.69 + 42.09 115+1430 | 136+27 634+ 40

SD#*= Standard deviation

Table (2) Mean numbers of aphids, percentages of parasitism, and
prevailing temperature and relative humidity cn two
wheat varieties, Sakha 69 and Sakha 61; Sakha
Agricultural Res. Station, during 1998/99 wheat
growing season.:

Dote Mean o, of sphids / 20 wheat tlless | . e | Meanreative

Month Week Sakha 69 Sakia 61 » humid;zy %
Dec,, 1998 & 0 0 0 13.7 587
Tan,, 1599 1% 1] 13 [ 153 596
i mn 25 1 14.6 59.7
¥t 128 28 1 128 14
4 129 kE] k} 137 365

Mean + SD* 97.00 + 52.58 24.75+8.50 1.25+1.26 14.1+1.1 583+ L6
Feb_ 1999 = 178 23 [ iL5 614
i m 8 i 9 12.4 586
3 18 13 5 13.4 8.5

Eid i9 14 10 129 582 -

Megn + SD* 1095 + 106.67 18,00 +3.74 12.50 +8.50 126+18 59.2+1.5
Mar,, 199§ = £ i3 g 16.1 582
2™ 25 e 2% 87 553
3 51 7 14 16.6 57.0.
E 9 b1l 10 155 553

Mean +5D* 075 + 1797 16.25 +6.29 14,50 + $.06 16.0+0.5 565+ 1.4
Apr. 1999 1% 13 153 .4 113 598
:"‘: 93 ¥y 2 160 598
¥ 50 68 1 162 558
s - 1 0 9.7 64.5

Mean + SD* 4825 +35.28 73.50 + €221 L75+171 | 173+17 60.0+ 3.6

General mean + S0~ GTI8+65.72 318+ 3697 FOE+SIS | ta9¥2l | 5E5+25

SD* = Standard deviation
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the highest peak of 223 aphids / 20 tillers by the second week of
Feb. (124 C° and 58.6% RH). Thereafter, the population
fluctuated till the end of the season recording three weak peaks in
the first and third week of March (38 and 51 aphids / 20 tillers)
and in the second week of April (93 aphids / 20 tillers). A gradual
increase of population occurred on Sakha 61 recording moderate
peak of 33 aphids / 20 tillers in the last week of Jan., 1999 and
another weak peak of 19 aphids / 20 tillers in the first week of
March, while the highest mean number (153 aphids) was recorded
by early April at a mean temperature of 17.3 C” and 59.8 % RH.

It is noted that the highest number of aphids / 20 wheat tiflers
was observed on Sakha 69 through Jan. and Feb., when monthly
means of temperature and RH were 14.1 C® & 58.3 % and 12.6 C°
&59.2 %RH during both months, respectively. On the other hand,
Sakha 61 exhibited maximum numbers through Jan. and April.
The means of temperature and relative humidity during Apnl were
17.3 C° and 60.0 %RH.

Concerning the third scason, results in Table (3) clanﬁ( that,
aphids appeared in very low numbers by the 1¥ week of Jan., 2000
at low temperature ( 10 C*) and 62.7 % RH and lasted till the 3™
Table (3) Mean numbers of aphids, percentages of parasitism,

prevailing temperature and relative humidity on two
varieties of wheat; Sakha 96 and Sakha 61, Sakha
agricultural Res. Station during 1999/2000 wheat
growing season.

Mean no. of aphads / 20 wheat tillers Mean Mean relative
Date Parasitism " temperature humidity %
Month Week Saklia 96 Sakha 61 c?

Dev., 1999 45 0 3 [ 127 34,5
Tan 2000 = 3 ] 0 16.0 62.7
» 4 2 ] 12.0 583
e [ 2 1 1.4 56.3
ol 11 i i 1232 6.3

Mzan +SD 6.00 + 3.56 1.0+082 £.5+0.58 114+10 S84+30
Feb 2000 [ 12 E] a 128 89
ud 16 § 5 iz9 1%
ar 18 25 ? 124 592
F 2% 1 & 132 584

Mean + SD* 18.00 + 5.89 1125+9.74 575+122 128+03 5954 1.3
Mar_, 2000 i® 18 T 11 152 59.6
b 21 18 i2 M2 63.4
et 24 b 15 12.7 557
& 14 [ 10 6.5 60.3

Mean + 5D* 24.25 + 695 1175+ 492 1225+ 263 14.7+186 59.8+1.2
Apr, 2000 = ] 3 1 129 543
bl 5 q 10 170 580
¥ 1 2 0 16.7 56.8
4 C 0 0 2035 6,4

Mean + SD* 3.75+3.50 30-158 525 + 6.08 183+18 576+30

General mean + SD* 12.24 + 10.08 6.5 +6.86 559+ 5.38 142+ 28 Y

5D* = Standard deviation
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week of April. During this period, the aphid population fluctuated
recording the highest mean number on Sakha 69 (34 aphids / 20
wheat tillers) in the last week of March at mean temperature of
16.5 C°.and 60.3 %RH.  Meanwhile, Sakha 61 harbored the
highest population of 25 aphids / 20 wheat tillers in the 3 " week
of Feb. at mean temperature of 12.4 C®and 59.2 %RH. It can be
noted that, high population of aphids occurred during Feb. and

. March, where monthly means of temperature and relative

- humidity were 12.8 C* & 59.5 %RH and 14.7 C° & 59.8 % during
the two months, respectively.

* . The obtained results are in agreement with those of Salem and
Khallafallah, (1998) who reported that the high population of
aphids on wheat plants were recorded through Feb. and March in
1995/96 and 1996/97 seasons at Kafr El-Sheikh Govemnorate.
Also, El-Heneidy (1991) found that the highest rates of aphid
infestation were observed Auring March of 1988/89 and 1989/90
seasoils in ur"wr Egypt.

Based o ilic general mean of apinds thr0u5uudt the whole
season (Table 4), it appears that Sakha 69 was significantly more
infested than Sakha 61 in the three tested seasons. Also, aphid
numbers on the two varieties were significantly higher in the first
season than that of the second one, while the third season
exhibited the lowest number. This might be due to the
differences in temperature and relative humidity or / and natural
enemies, since the general means of temperature and relative
humidity were 13.6C° & 63.4 %, 14.91 C* & 58.49 % and 14.19
C’ & 5856 % during the first, second and third season,
respectively. The same observations were obtained by El-Hariry
(1979), Attia & Abdel Rahim (1989) and Salem & Khalafalla
(1998) who reported that, the population density of aphids in
wheat fieids was affected by the prevailing weather factors
especially relative humidity and temperature.

2
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Table (4). General means of aphids, percentage of parasitism,
prevailing temperature and relative humudity on two
varieties of wheat; Sakha 96 and Sakha 61 during three
successive wheat growing seasons of 1997/98 1998/99
and 1999/2000 .

l General mean of aphids £ 20 wheat .
Season tillers =LSD Parasitism % Genenal inean of
. at 5%
Sakha 69 Sakha 61 Temperature Relative
. <* humidity %
1997198 106+ 13718 46.69+ 42.09 1207 1150+ 14.31 136+27 634+ 40
1998/99 6718+ §5.72 3118+ 3697 1038 706+ 815 149+21 58.5+23
1999/2000 1224+ 10.08 6.59+ 6 86 167 559+536 142+28 8BE6+2.7
“IsDarm | 108 T i

* L.S.D. = least significant difference

2-Seasonal abundance of aphid' parasitoids in wheat fields:-

Table (1) indicate that, in the first season, the paras:t:sm was
recorded one week later of aphid appearance (3™ week of Jan.,
1998) and disappeared completely in early April. The highest
percentage of parasitism (54%) was recorded on the third week of
March at 12.7 C° and 57.2 %RH. Monthly mean of parasitism
during Feb. (11.5%) and March (29.5%) coincided with the
highest aphid infestation.

In the second season, the parasitism was recorded from the
second week of Jan., 1999 and lasted till the third week of April
(Table 2). During this period, two peaks of parasitism were
observed, the first peak was in the third week of Feb. with a mean
of 25% (at 13.4 C and 58.5 %RH )} and the other was in the
second week of March (26 % ) at 15.7 Cand 55.3 %RH.

With regard to the third season, data presented in Table (3)

reveal that the paraSItlsm was firstly recorded two weeks later of
aphid appearance (3 ™ week of Jan., 2000). Then, it increased
gradually forming a maximum percentage of 16% by the third
week of March at mean temperature of 12.7 C* and 55.7 %RH.
After that, it decreased and completely disappeared by the third
week of April. The highest percentage of parasitisiu (i3%6) during
March synchronized with the high number of aphids. These
results agreed with those obtained by El-Heneidy & Attia (1989)
and El-Heneidy (1991) who reported that, the high rates of
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parasitism (mostly March) coincided with the highest aphid
infestation in wheat fields in middle and upper Egypt.

Based on the percentages of parasitism throughout the whole
season (Table 4), it is clear that, the highest percentage of 11.5 %
which was recorded in the first season, was significantly higher
than that of the second season (7.1 %) and the third one (5.8 %)
without significant differences. '

Three species of aphid parasitoids were identified as: Aphidius
matricariae Hal., Aphidius colemani and Praon sp. The first
parasitoid was the most dominant, since it represented 57 % of the
total emerged parasitoids followed by 29 and 14 % for A
colemani and Praon sp. , respectively.

It may be concluded that the high percentage of parasitism
mostly occurred during Feb. and March in the three tested seasons
coincided with the highest period of aphid infestation.. This might
indicate the iniportant role of parasitoids as a bio-control agents in
wheat fields as mentioned by El-Heneidy & Atiia. (1989) in
middie Egypt and El-Heneidy, (1991) in upper £gypt.

3 - Wheat grain yield losses due to aphids infestation under
field conditions:- :

Data presented in Table (5) indicate the grain yield loss of
wheat due to the natural infestation with aphids during the two
successive seasons , 1997/98 and 19998/99. Results indicate that
the grain yield loss of Sakha 69 did not significantl, differ in the
two seasons since, it recorded 1.39 and 1.2% (LSD at 5% = 0.29)
in the first and second season, respectively in spite of receiving the
highest number of aphids { 106 aphids / 20 tillers ) in the first
season. This may be due to that the recorded numbers of aphid
population were not sufficient to cause economic damage.

The same trend was observed for Sakha 61, but the percentage
of grain yield loss was 4.41 and 4.36% (LSD at 5% = 0.38) in the
first and second season, respectively. This may be due to the high
infestation late in the second season. It is to be noted that,
Apablaza and Robinson (1967) found that aphid infestation of
wheat plants at advanced stages of plant growth caused a
considerable reduction in kernel weight. It can be conciuded that,
aphid number — grain vield loss relationship was not clear, since
Sakha 61 which exhibited the iowest number of aphids in the two
seasons, recorded higher grain yield loss . This may be due to its
lower tolerance to aphid infestation. However, the relationship
between yield loss and level of aphid numbers under field
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conditions is limited, since the insect did not cause a problem
every year and the population numbers are not sufficient to cause
economic damage {(Hammond and Fedigo, 1982}
Finally, it can be concluded that, the population density of
aphids varied from one season to another as a result of differences
. in temperature and relative humidity or / and other tactors. The
“high percentage of paras:tlsm coincided with

Table (5):- Gram yieiwd loss due to aphid infestation in wheat fields
during 1997/98 and 1998/98 seasons at Kafr El-Sheikh

Governerate.
General mean of Mean grain yield / m’ (kg.}
Season Variety aphids/20 wheat No Malathion Malathion treated Grain yield
tillers control : foss %

1997758 Sakha 69 " 106,00 + 137.1% 0.568 +0.01 0.576+0.03 139

Sakha 61 © 4669+ 42,00 0542+ 0.01 0567+ 006 449

;

1998/90 Sakha 69 67.18+65.72 u.o/3+ 03 T 0.682 +0.u4 103

Salcha 61 3118+ 3647 0.702 + 0.03 0.734 +0.03 4.36

the high aphid infestation. Also, Sakha 61 recorded higher grain
yield loss in  the two tested seasons in spite of exhibiting the
lowest number of aphids.
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