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ABSTRACT

Field experiments were carried out at Plant Protection Research Station at
Qaha, Qalubiya Governorate for two successive seasons (2010/2011-2011/2012) in
order to study the effect of some weather factors ,plant age and growth stages of the
fenugreek Plant (Trigonella foenum-graecum L.) during three sowing dates
(Oct.31%, Nov.15™ and Nov.30"™) on population fluctuation of three aphid species
[pea aphid, Acyrthosiphon pisum (Harris); cotton aphid , Aphis gossypii (Glover)
and Leguminous aphid , Aphis craccivora Koch and cotton thrips, Thrips tabaci
Lind. In the first season, population of Aphis spp. had four, two and three peaks in
the first, second and third sowing dates, respectively. The four peaks of aphid
population during first sowing date recorded mean numbers of 2.0, 9.0, 4.0 and
10.67 insects / 20 buds on Nov., 29" 2010, Jan.,17", Feb., 14" and Feb., 28" 2011,
at 29,78, 106 and120 days from sowing date ,respectively. In respect to, second
sowing date the first peak of 2.33 moving stages / 20 buds, occurred on Jan., 24"
2011 at 70 days from sowing date, the second one with mean numbers of 6.0
individuals / 20 buds were recorded on the Feb., 28" 2011 at 105 days (plant age).
While three peaks through third sowing date represented by mean numbers of 1.0,
3.33 and 2.0 insects per 20 buds on Jan., 10®, Feb., 21* and March, 14" at 41, 83
and 104 days from sowing date , respectively. In the second season, the peak
numbers and account of aphids/20buds were recorded slightly differences. Pea aphid
was insignificantly positive correlated with plant age for all sowing dates during two
study seasons except for first date in the first season was significantly positive
correlated. Also, pea aphid was the more dominant aphid species through three
sowing dates during two seasons. Population fluctuation of T.tabaci had two, five
and four peaks at the three sowing dates, respectively, in the first season. But in the
second season T.tabaci recorded three, five and four peaks at first, second and third
sowing dates, respectively. The three tested sowing dates arranged descending,
where the T. tabaci_population recorded as 7.29, 4.49 and 3.27 insects / 20 buds,
respectively, in the first season. The general trend of T. tabaci infestation in the
second season recorded gradually increasing, characterized with significant
differences between vegetative, flowering and fruiting stages in the three sowing
dates. Also the fruiting stage in the three sowing date is the most stage infested by T.
tabaci.

Statistical analysis of results for the two seasons was indicated that, the
suitable date for fenugreek cultivation in Qualibia ,Governorate , Egypt Nov.,15"
where recorded mean numbers 1.67 ; 2.13 aphids / 20 buds and 4.49 ; 3.31 thrips /
20 buds in the first and second seasons , respectively, compared with other sowing
dates. Also, the fruiting stages in the three sowing dates during two seasons is the
most stage infested by T. tabaci followed by flowering and vegetative growth stages
expect of, third date in the first season

INTRODUCTION

The fenugreek are medicinal plants and important in human life where it is used
as a drink or feeding them directly and feeding on the green stage.
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In addition to, Afsah and Hanafy (2010) recorded that fenugreek plants infested
by Acyrthosiphon pisum Aphis gossypii, Aphis craccivora, Thrips tabaci, Bemisia
tabaci, Myzus persicae, Autographo gamma and Liriomyza spp. Agricultural practices
are considered as a important safe methods for pest control and play a significant role
in increasing the quantity and quality of crops. Singh and Saxena (1982) demonstrated
that grain yields were significantly affected by date of planting, the highest yield was
recorded with planting between Oct. 30" and Nov., 15" In Egypt, Ahmed and Ali
(2002) recorded that, the heaviest weight of seed yield of fenugreek plants were
detected due to sowing date on Nov.15"™ compared with the early sowing date of
October, 30™ or late (November, 30). Also they found that, the early sowing date of
October, 30" significantly increased fixed oil and mucilage percentage of seeds
compared to medium (Novemberl5) or late (November, 30) one.

The present work was carried out to study the effect of some weather factors,
sowing dates plant age and growth stages on the incidence, seasonal population
fluctuation and population density of some insect pests on fenugreek plants.

MATERIALS AND METHODS

Field experiments were carried out at Plant Protection Research Station at Qaha,
Qalubiya Governorate for two successive seasons (2010/2011-2011/2012) at three
sowing dates (Oct.,31*, Nov.,5™ and Nov., 30" ) per season according to Ahmid and
Ali, 2002, the fenugreek seeds (Cultivar. Giza 30) were obtained from Department of
Medicinal and Aromatic plants, Horticulture Research Institute, A. R. C. The
experimental area for each sowing date (525m?), was divided into three replicates
(175 m* for each). Treatments were distributed in completely randomized blocks
design. All agricultural practices were done without pesticide treatments. With regard
to, the primary five inspections from plant life as period of vegetative growth then
followed by six inspections as a flowering stage and the last six inspections as fruiting
stage, this tactic agrees with Omezzine et al. (2014). Weekly samples of 20 buds /
replicate were taken at random after foliage appearance and continue for 17 weeks
(Afsa and Hanafy (2010) they mentioned that, pea aphid, cotton aphid, Leguminous
aphid and cotton thrips harbored on the fenugreek buds). Each sample was placed in
paper bags and examined in laboratory by using stereomicroscope at the same day.
Weekly means of maximum& minimum temperature (c’), maximum and minimum
relative humidity (R.H. %) and weekly average of wind velocity (meter /S.) were
obtained from Central Laboratory for Agriculture Climate (Table 1) to show the effect
explained variance. The statistical analyses of the obtained data were carried out by
using SAS program Computer including F. test (SAS Institute, 2003).
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Table 1: Tested weather factors, obtained from Central Laboratory for Agriculture Climate 2011 / 2012
-2012/2013

First season Second season

Max. Min. Max Min. Ave. Max. Min. Max Min. Ave.
Date Tem. Tem. RH% R.H.% SPEED/ S Date Tem. Tem. RH% R.H.% SPEED/ S
15/11/2010 29.16 18.69 81.44 38.10 4.64 15/11/2011 25.03 12.29 83.95 46.58 2.52
22/11/2010 27.21 18.76 84.26 48.10 6.04 22/11/2011 26.81 13.39 84.09 41.85 1.99
29/11/2010 26.33 15.24 82.66 38.90 5.53 29/11/2011 25.12 12.52 84.00 43.22 2.64
06/12/2010 28.04 1491 75.04 26.63 5.49 06/12/2011 20.91 8.73 84.81 46.68 2.18
13/12/2010 20.29 12.83 81.51 51.06 8.26 13/12/2011 19.56 6.46 84.45 47.30 2.64
20/12/2010 21.13 11.66 72.39 35.20 6.99 20/12/2011 20.34 7.86 83.99 47.49 2.11
27/12/2010 23.17 13.11 84.87 44.37 7.07 27/12/2011 18.96 7.81 81.26 44.24 2.26
03/01/2011 17.73 14.74 69.39 56.68 4.24 03/01/2012 18.16 6.29 82.14 44.71 3.07
10/01/2011 18.14 5.46 87.39 47.86 2.68 10/01/2012 17.18 5.56 82.79 48.73 2.82
17/01/2011 19.24 5.93 85.79 45.83 2.79 17/01/2012 16.52 5.21 74.84 39.43 3.81
24/01/2011 17.90 6.01 88.25 52.46 2.89 24/01/2012 16.20 4.14 85.05 45.99 2.89
31/01/2011 20.06 7.04 82.76 36.92 4.18 31/01/2012 17.90 7.19 80.16 45.99 2.72
07/02/2011 19.73 9.79 84.95 48.71 4.08 07/02/2012 18.58 5.84 76.38 38.10 3.28
14/02/2011 16.81 6.11 68.71 34.22 2.20 14/02/2012 18.46 5.92 73.01 29.55 2.38
21/02/2011 23.12 7.47 76.63 28.76 2.68 21/02/2012 18.69 6.90 79.84 39.51 3.16
28/02/2011 22.56 6.93 74.48 29.90 3.42 28/02/2012 20.64 6.61 81.93 37.36 2.99
07/03/2011 22.50 8.56 84.59 41.56 3.99 06/03/2012 18.83 7.23 80.43 41.81 4.26
14/03/2011 19.91 5.54 83.06 39.39 5.06 13/03/2012 24.79 11.00 77.13 33.46 3.29
21/03/2011 23.58 8.21 78.62 37.26 4.97 20/03/2012 20.42 7.54 80.09 40.86 4.02
28/03/2011 23.32 10.04 83.54 43.40 3.95 27/03/2012 21.97 6.70 84.54 42.77 3.40
04/04/2011 24.39 8.72 83.81 39.09 3.63 03/04/2012 23.85 9.25 84.60 38.43 3.25

RESULTS AND DISCUSSION

Studies on the seasonal population fluctuation and effecting of sowing dates
and growth stage on some insects that attack buds of fenugreek plants during two
successive growing season (2010/2011)- (2011/2012). The obtained results tabulated
in Tables (2 and 3) and can be clarified:
1- Aphids population:
1-1 population fluctuation throughout three different sowing dates.
The first season:
Table (2) contained, mean numbers of aphid population species, when the age

of plant were 22 days by mean numbers of 0.67 aphid / 20 buds during first sowing
date . In respect to the second sowing date, the initial infestation was recorded on the
Dec.27" 2010 after 42 days with 0.33 aphids / 20 buds, in the third sowing date, the
first appearance on Jan., 10™ 2011 when the plant age was 41 days with 1.0 aphid /
20 buds. As obviously, the population had four, two and three peaks in the first,
second and third sowing dates, respectively. Four peaks of aphid population during
first sowing date recorded mean numbers of 2.0, 9.0, 4.0 and 10.67 nymphs and
adults / 20 buds on Nov., 29" 2010, Jan.,17", Feb., 14" and Feb., 28" 2011,at 29,78,
106 and120, respectively. In respect to, second sowing date the first peak of 2.33
moving stages / 20 buds, occurred on Jan., 24™2011 at 70 days from sowing date, the
second one with mean numbers of 6.0 individuals / 20 buds were recorded on the
Feb., 28" 2011 at 105 days (plant age).

While three peaks through third sowing date represented by mean numbers of
1.0, 3.33 and 2.0 insects per 20 buds on Jan., 10", Feb., 21* and March, 14™ at 41, 83
and 104 days from sowing date, respectively.

Regardless for studying total population of aphid species, in the Tables 2 and 3
revealed the three aphid species i.e. A. pisum; A. gossypii and A. craccivora during
three growth stages at different three sowing dates.

In Table (2), A. craccivora appeared at Nov., 22™ 2010 after 22 days from
sowing date (vegetative growth) with mean numbers of 0.67 individuals / 20 buds
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followed by A. gossypi with weekly mean number of 0.33 aphid/ 20 buds after 36
days from sowing on the Dec., 6™ 2010 and followed by A. pisum with mean numbers
of 2 individuals / 20 buds after 64 days from sowing date through flowering stage in
the first sowing date. In the second sowing date A. craccivora was appeared in the last
flowering stage (0.67insect /20 buds) but A. gossypi was appeared early in the last
stage of vegetative (0.33 moving stages / 20 buds) and followed by A. pisum (0.67
aphid / 20 buds) in the early of flowering stage.

Table 2: Population fluctuation of three aphid species infesting fenugreek buds through growth stages
and effect of sowing dates on their population density during first season of 2010 / 2011 at
Qaha, Qalubia Governorate.

A. p. refers to Acyrthosiphon pisum - A.c. refers to Aphis craccivora - A.g. refers to Aphis gossypii.- A.
spp. refers to of Aphis ssp. as a total population for three species - P.a. refers to Plant age*= Significant
diff. (0.05) -"'= Highly significant diff. (0.01) - Average followed by the same letters are not
significant different at 0.05 level of probability.

In the third sowing date, it is obvious that, fenugreek plants were free from any
A. craccivora and except. A. gossypi appeared at the short time from 7™ to March,
21™ but A. pisum was appeared at last of vegetative stage to medium of fruiting stage
from Jan., 10™ 2011 to March, 14™ 2011.

It is to monition that, pea aphid has two peaks in the first and second sowing
dates, but in the third sowing dates recorded three peaks. A. gossypii recorded two
peaks at first sowing date and one peak at second one, but this aphid appeared through
three inspections only during fruiting stage at third sowing date with low mean
numbers recording one peak. But in case A. craccivora represented by two and one
peaks at first and second sowing date, respectively.

The second season:

Generally, the sowing and inspection dates during two seasons were typically,
Table (3) stated that, the first appearance for Aphis spp. at the three sowing dates was
after 36, 42, and 34 days from sowing. Aphid population recorded 6.33, 0.33 and 1.0
aphids / 20 buds at the 6", Dec., 27" 2010 and Jan., 32011, respectively. In respect
to, population fluctuation of aphid were recorded four, five and four peaks,
respectively. The value of the four peaks at the first sowing date were 6.33,9.33, 19.0

Mean numbers of three aghid spaces throngh three sowing ﬂarg
Crowth Weekly mean muubzlrg of insects “'EEH}'I mean muu'ber? of insects Weekly Imzanllmmbzlrz of insects
“tazes during first sowing date during second sowing date during third sowing date
Inspec. dates Ap A g Ae J4dspp | Ba I;:I:::' Ap Ag Ae | Aspp. | Pa Inspec. dates Ap Ag Ae | A= Pa.
i Nov..15-2010 | 000 | 000 | 000 | 000 | 15 | Nov.29-2010 | 000 | 000 | 000 | 000 | 1# | Dec.13-20010 | 000 | 000 | 000 | DOO | 13
£, 17 000 | ooo | o | oe | Dec. . 06~ 000 | 000 | 000 | 000 | 01 20 .00 000 | 000 Jooo | 30
g 20% 000 | 000 | 200 [ 200 | 29 13 0.00 | 000 | 000 | 000 | 28 7= 0.00 000 f 000 fooo | 27
g= Dec., 06= oo0 | 023 [ too [ 122 | ¢ 0= 000 | 000 | 000 | 000 | 35 | Jan,03=z011 | 0.00 500 [ 0.00 | 0.00 L
= 13~ D00 ] 067 | 033 | Lo0 | 43 275 000 | 022 | 000 | 02 | 42 o= T.00 000 | 000 | 100§ 41
Mean numbers / stage 0.0c 0.20b § 0.80a 1.0k Mean no. / stage | 0.0c 0.07b § 0.00b | 0.07c Mean no./ stage | 0.20b 0.0b 0.0a 0.2-1)
70 0.00 | 067 | 033 | 100 | 50 | Jam0372011 | 067 | 035 | 0.00 | 100 | 45 1 033 | 000 J 000 ] 033 | 48
= 27 To0 | 123 | 033 | 160 | 57 10 To0 | 033 | 000 | 122 | 56 245 033 000 | 000 | 043 5
Py [ zo [ s [ o |55 [ & T 100 | 035 000 | 153 & 31" 100 | 000 oo oo e
£ = 200 | 600 | 06 | 56 | 1 4= 153 | 100 | 000 | 355 70 Feb., 07= 7.33 000 000 | 233 59
= = 367 | 400 | 122 | S.00 | ¢ = Uo: | 122 | 000 [ 16 | 7 T4~ 300 000 f 0.00 ] 300 76
4= 300 | 200 | 100 | 500 | &5 Feb,, 07 067 | 022 | 067 [ 167 | &4 21 333 000 [ 000 | 353 53
Mean numbers (stage | 1785 | 7832 | 067 | 526a Mean o stage | 0.83b | 0.61a | 0.11h | 1566 Meanno_fstaze | 1722 | 00b | 0.0a | 1.7%a
31" T3 | 067 | 022 [ 222 | o2 14 067 | 022 | 100 [ 200 | o1 28 133 500 | 000 | 133 30
- Feb., 07~ Das | 122 | 000 | 16 | o 21" T00 | ooo | 16 | 56 | o8 March,, 07 023 | L0 oo a3 o)
E-l-) 14 T67 | 223 | o.00 [ %00 | 108 25 733 | 000 | 267 | 600 | 103 e 0.67 T3: Joo0 | 200 | 108
gE g T67 | 033 | 000 | 200 | 115 [ March.07= | 2.00 | 0.00 | 067 [ 267 |12 21 000 | 067 | 000 | 0667 ] 1L
= 15 1067 | 0.00 | 000 | 1067 | 120 14 T.00 | 000 | 023 | 132 | 119 255 000 500 | 000 | 000 | 118
March,, 07= | 767 | 000 | 000 | 76 | 127 1 T00 | 000 | 000 | 100 | 126 April,, = 0.00 500 | oo0 | ooo | 125
Mean numbers / stage S.B_Pa O.ﬁb 0.06b 4.'?.‘3 - Mean no. / stage | 2.00a | 0.06b 1.06a 3.11la Mean no. | stage 0_.3)9-1) 0.50a 0.0a O.B_Pb
F. test for Erf.EI:I n.f three % 4 % P F. test & % % =% F. test % i MN.E. =
srowth stages / sowing date
LSD for effect of three
growthstages/sowing date at | 1452 | 1.054 | 0536 | 1772 LsD 0643 | 0277 | 0465 | 0982 LD 0628 | 0215 | coo | o782
(0.05)
Averaze numbers/ date | 204 | L33A | 0494 | 3624 - Ave. no date | 10B | 0258 | 041A ] 1675 Ave. no./ date | 0.605 | U155 | 0.0E | 0.088
F. test f;;'::fz;:l:;z'wmng On: A p=%* A g = =* - A= ** - A sp.= *=
L.5D for Ef-le:rnf sowing Par : Ap= 0733 - Ag=0403 - A.c= 0257 - A.spp =0.839
dates at (0.05) 1&&
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and 3.33 aphids / 20 buds at the date Dec., 6™ 2011, Jan., 10", 31™ and Feb., 21*
2012, respectively. The five peaks in the second sowing date were 0.67, 1.67, 5.0,
10.67 and 4.33 aphids / 20 buds at 3°¢, 17™ Jan. 31°- 14" and Feb. 28" 2012, At the
third sowing date recorded four peaks at the date Jan., 24™; 7"& Feb., 21% and
March, 6 2012, With mean numbers 11.33, 11.0, 16.0 and 20 aphids /20 buds,
respectively.

Table 3: Population fluctuation of three aphid species infesting fenugreek buds through growth stages
and effect of sowing date on their population density during second season of 2011 / 2012 at
Qaha, Qalubia Governorate.

Mean numbers of three aphid spaces through three sowing dates
Crowth stages Weekly mean nnmbelrz of insects \Yazkb: mean muubzrli of insects Weekly Imeanlnnmbelrz of insects
B during first sowing date during second sowing date during third sowing date
Inspec. dates Ap. A g Ae [Asop | Pa Inspec. dates Ap. | 4g | Ac |Asop |Pa Inspec. dates Ap | 4g | Ae [4spp. | Pa
N Nov15-2011 000 ] 000 | 000 | 000 | 13 Nov., 20- 2011 T00 | 000 | 000 | 000 | 1% | e i3tnonn 000 ] 000 | 000 | oo |15
£ 137 GO0 | 600 | oo0 | oo |33 Dec, 06 B00 | 0G0 | oov | oo | o1 205 GO0 | 000 | oo | ooo |0
iz 70= U0 | 000 | oo0 00 % K] 000 | 000 | 000 000 [ 7% 7 000 | 000 | 000 000 |37
s Dec, ,06° 035 | 400 | 200 | 633 | 26 05 000 | 000 | 000 | co0 | 25 1 Jdam0a=2012 023 | oo0 | o6 | too | 4
TR TO00 | 200 | 06 | e | 2 27 02z ] 000 ] 000 | 0 |2 10 700 ] 000 | 100 ] 200 | &1
Mean numbers | stage D275 | 1.40a | 0.53a | 2.20b | 4.33 Mean no. / staze 0.07b | 0.0a | 0.0b | 0.07c Mean no. J stage | 0.47b | 0.0b | 0.33a | 0.50b
20 T00 | 067 ] 067 | 455 | 0 Jan. 03" 2012 07 | 000 | 000 | o6l |49 1 333 | 000 | 167 | 500 | 48
" P 767 | 123 | 000 | 600 | 57 105 023 | 000 | 000 | oaz | o6 24 523 | 500 | 000 |13 | 55
- Tan_0372011 700 | 167 | 000 | s67 | &d ™ T67 | 000 | 000 | 167 [ 65 31” 100 | 200 | 000 | w00 | e
£3 0 200 | 755 [ oo0 | osy | 20 T00 | 000 | 000 | 100 |70 Feb. 07~ 1000 | 100 | 000 [ 1100 |69
= = T67 | 167 ] 000 | 733 | 8 I S00 | 000 | 000 | so0 | 7 14 T00 | 232 | 000 | 735 | 76
1= T000 ] 100 | 000 | o0 | & Feb. 0 EEEN O T EEEE 21" N kR 1600 | 52
Mean numbers | stage 5.3%a | 1.28a U.l& 7.78a | 17.00 lizan::u. | stage s ’.'.Ua_ﬂ 00k 2.0b Mean no. /stages § 6.21a | 3.28a U._’.'Ea 9.78a —
3" Tee’ | 022 | 000 | 1500 ] 92 ST T000 | 000 | 067 ] 1067 | o1 8 T1L.67 ] 2.00 | 000 | 1267 ] o0
" Feb,, 17~ 1631 | 067 | 000 | 17.00 | &% o T67 | 000 | 067 | 233 | %% March, 06~ T900 ] 100 | 000 | 2000 | o7
£n 14 700 | 067 | 000 | 260 | 106 75 700 | 000 | 035 | 458 |05 Ed TS.00 ] 067 ] 000 | 1567 108
EE P EREEN I T BEEE IV March,, 06~ 300 | 0.00 | 000 | 300 |12 20" 700 | 222 | 000 | a2 [
= 75 133 | 000 | 000 | 138 [ 120 1t 200 | 000 | 033 | 233 | 119 7= 700 | 000 | 000 | 200 | 118
March, 06~ T3: | 000 | 000 | 1 | 127 20 T67 | 0.00 | 000 | 157 | 1% April 3 Too oo Jom | too | s
Mean numbers | stage 7.17a | 0.25b | 0.00b | T.44a - Mean no. / stage 3.72a | 0.0a ] 0.33A | 4.06a Mean no., / stage §.%4a | 1l.0b 0.0a 9.94a
F. test for effect of three growth stages) | ** = + = = WS
sowing date = N.5. == == =5 =5
LS.D for effect of three growthstages/ | 3573 | 1019 | 0431 | 3926 tsa | - 2o | 182 3798 | 1154 | 0406 | 3536
sowing date at (0.05)
Average mumbers/ date 451a] 1314 020a | 6024 Ave. no. / date 2048 voos | o2a] 2168 Avenoidate | s4safrsa] O30 s
F. test for effect of three sowing dates /insect Par: Adp= ** Ag= ** ic= *% A.spp = *#*
T.SD for affect of three sowing datesat | Par . A0= 1494 Te- 0602 Ac= 0105 Asp=1491
{0.05) / insect

In respect to three aphids, data in Table 3 showed that, the three aphid species
were appeared during three sowing dates except of A. gossypi disappeared in the
second sowing date. It is obvious that, three aphid species were appeared at the same
time on Dec.6™ 2011 at 36 days from sowing date in the first sowing date. A. pisum
appeared early than A. craccivora in the second sowing date but in the third date A.
pisum and A. craccivora appeared at the same time after 34 days from sowing date,
but in case of A. gossypi was appeared late (Jan., 24™ 2012).

It is obvious that, pea aphid recorded two, five and three peaks during first,
second and third sowing dates, respectively. A. gossypii recorded three peaks for both
first and third sowing dates. A. craccivora appeared on fenugreek plants with low
mean numbers at fruiting stage in the second sowing date, also in vegetative and
flowering stages for both the first and the third sowing dates.

The obtained results during two seasons agreed with those obtained by Meena
and Bhargava (2001) in India, recorded the same result where the highest population
of A. pisum on fenugreek was in the first week of February, Kalra et al. (2004) in
India, recorded that pea aphid and A. craccivora population was observed from the
third week of February to the first week of March on fenugreek plants and Afsah
(2005) recorded that, A. gossypii started to appearance on guar leaves after 37 and 51
days from sowing date recording three and two peaks in the first and second seasons,
respectively. Also, Afsah (2009) in Egypt, showed that, the initial infestation on
fenugreek plants of A. craccivora, A. pisum and M. persicae took place after about 8-
11 and 8 weeks from sowing dates, respectively.
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1-2 Effect of some climatic factors and plant age on the population fluctuation of
the aphids

Statistical analysis of explained variance (EV%) of plant age, Max ., Min.
Temperature , Max , Min R.H.% and wind velocity on the three sowing dates in the
first season were recorded different degree effect of E.V.% according to sowing dates
(Table 4). Min. temperature , Wind velocity and Min. R.H. % proved to be the most
effective factors on the population of aphid species during first, second and third
sowing dates having the highest values of E.V.% of 44.36, 29.59 and 36.86 % in the
first season , respectively. At the second season, Max. Temp. (28.04), Max. R.H. %
(51.4) and Min. R.H. % (12.3) had the greatest effect through first, second and third
sowing dates, respectively.

Table 4: Effect of some climatic factors and plant age on the population fluctuation of three aphid
sepses during 2010/2011and 2011/2012 season at Gaha, Qalubia Governorate First season

Sowing dates First sowing dats Szcond sowing date Third sowing date
Insectes A pisum A gosmpil A craceivora Aphis ssp. A pisum | A gosmpil A craccivara Aphis ssp. A pisum A gosypi u‘acfé"am Aphis spp.
Tasted factoras T E.v T EV. 2 EV T EV T EV T EV T EV. r EVi T EV T EV.] - = T EVia
% % % % % % % % %

Flant az= 0.606% | 16.84 0.060 0.36 | -0.132] 2.30 0598 | 25.02] 0450 | 2021 J 0162 ] 261 -034 | 029 0482 | 2325 JO106] L2 0.159 3.38
MMax. Tamp. 0338 | 1142 | -0636% | 4041 0.140 | 197 | -0481% P 2304 | 0438 J 1905 |- 295 871 | 0.210 | 441 0.206 | 878 JO.003] 0.00 0.016 0.03
Mini. Temp. -0.268 7.16 -0.425 P IRO03 | -0111 ) 1.24 | -0.6686% [ 4436 -0.275 | 735 | -2I1f 1033 | -121 | 147 -0.368 | 1357 | -189 ) 3.57 -0.319 10.16
Max F.H3% -0.118 14 0.281 790 [ 0099 | 395 0095 Dol | 0216 365 JoaB3| 1706 517 | 2606] 0050 | 203 | -226] 1082 -0.295 870
Mim RE, -0.344 | 1186 | -0.333% | 2842 ) -0.162 ) 262 0.110 120§ -373% | 3309 | 0221 | 490 | -0397 | 3566 -.520 27.00 | -531) 28213 - B607% 16.86

Wind velocity | -0.217 | 4.1 | 0435 ] 2096 | -0.198 ] 3.91 | -618° | 38.15] -0426 | 1516 | -.166 | 2.05 | -608 | 3691 ] -0.544° | 29.59 | 306 ] 236 -0.273 ] 746
Pooled E.V 2. 2476 7572 40.02 80.06 774 4550 9336 7384 7997 62.30
Saconad season

Sowine dates First sowing dats Saconed sowing date Third sowing dats

Insectes A pisum A gosspi A craccivora Aphis spp. A pisum | A gosmp A. craccivora Aphis spp. A pisum A gosmypu c;‘acfé' ora Aphis spp.

- r V. v W v W . . N V. ,
Tastad factoras T E,{: T Eé{,n . T Eé{,n T E,fn T E,'D T E,fn T E,{,D' r EVi T E.?’,D T E,',D - = T EVi

Flant az= 0.248 6.20 0289 8.38 - - 0.062 0.38 | 0.393 | 1345 0,900 1675 J 034 1118 -0277 | 768 FET
Max. Temp. -0.438 | 2096 | -0.310 | 441 - - 05330 QI 0002 0.0 0.024 006 Q0241 382 | -0.378 | 1427 0.091] 0.82
Mani Temp. | -0.334 | 1251 | -0.218 | 4.75 - - 0415 J 179 ) -0.085 ] 0.90 S0.076 | 037 Jozsa ) 8T [ -0208 | 433 0.163] 2.73
MexRH% o266 | 707 | 0201 [ 50| - - | 0136 | 1ss | 0swr | 41 082 | 4252 | -274] 749 | 0264 | 636 o | 709
TmL R . - = - - . - -5 I N o - -

0.027 0.07 0438 | 2097 - - 0241 J 379 | fguoe | 478 - - - - 0717 | 5140 | -401) 1608 | 0268 | 7.20 o351 | 1230
Wind valocity | 0.132 | 1.77 | -0.084 § 0.70 - - 0015 | 002 | 005 ] 057 - - - - 0104 | 109 QO 1380 -041 J17.05 0.308 ] 9.31
Pooled E.V. %0, 37.28 4133 - 5273 034 - - §3.63 3728 71.09 38.28

-Refers to insect species that appeared during five inspections and / or with low mean numbers and
not subjected to statistical analyses

Data in Table, 4 showed that, mean numbers of pea aphid was insignificantly
positive correlated with plant age for all sowing dates during two study seasons except
for first date in the first season was significantly positive correlated. The other factors
showed different relationship according to sowing date and insect species. Meena and
Bhargava (2001), in India, found that, there was a negative correlation between
temperature and pea aphid population and disagree in case of relative humidity were
the correlation was positive.

1-3 Effect of growth stages and sowing dates on population density of the aphids

Data in (Table 2) showed the effect of sowing dates and growth stages of
fenugreek plants on the aphid population (aphid species as a total population) in the
first growing season. Flowering stage of plants In the first sowing date, received the
highest mean number of aphid population (5.28 mean no. of aphids /20 buds)
followed by fruiting stage (4.72 mean no. of aphids / buds) without significant
differences between their mean numbers whereas the vegetative growth received low
mean number of aphid population(1.0 mean no. of aphids /20 buds). In the second
sowing date, statistical analyses showed significant differences between means for the
population of aphid species in the growth stages of fenugreek plants, fruiting stage
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received highest mean number of aphid species (3.11 mean no. of aphids /20 buds)
followed by flowering stage (1.56 insects/20 buds) and vegetative growth (0.07
insects/20 buds), respectively. The population of aphid in the third sowing date,
declined greatly, flowering stage received higher mean number of aphid species (1.72
insects/20 buds) whereas fruiting and vegetative growth stage received low mean
numbers (0.89 & 0.20 insects/20 buds) of aphid population without differences
average, respectively.

Statistical analyses (Table2) showed significant differences mean numbers for
aphid population in growth periods of fenugreek plants at three sowing dates. The first
sowing date came in the first order (3.82 average numbers of aphids / 20 buds
whereas second sowing date (1.67 average no. of aphids / 20 buds) and third sowing
date (0.98 average no. of aphids /20 buds) came in the second and third orders
without significant difference between means.

In the second growing season (Table, 3), flowering and fruiting growth stages of
plants received the highest averages number of aphid population (7.78 and 7.44
average no. of aphids. / buds) in the first sowing date, respectively, without significant
differences followed by fruiting growth stage (2.20 average no. of aphids. / 20 buds)
in last order.

In the second sowing date, growth stages of fenugreek plants had low mean
numbers of aphid population with differences among means i.e. 0.07, 2.0 and 4.06
insects/20 buds for vegetative; flowering and fruiting stages, respectively. In the third
sowing date, the population of aphid specie were higher on the fruiting and flowering
growth stages came in the first and second order without significant differences
between means (9.94 and 9.78 insects/20 terminal buds), respectively. Vegetative
growth stage had lower number and came in the last order (0.80 insects/ 20 buds).

Statistical analyses showed significant differences among average numbers of
total aphid's population through three sowing dates. The third and first sowing dates
received the highest mean numbers (7.20 and 6.02 insects/20 buds) of aphid
population without differences, respectively. Whereas second sowing date received
lowest average numbers (2.16 insects/20 buds).

With regard to three aphid species, data in Tables (2&3) reveal the effect of
three different sowing dates on the infestation of fenugreek with the three aphid
species for each species separately during the growing seasons of 2010/2011 and
20111/2012, results can be desiccation as following:
1-3-1-pea aphid, A. pisum

In the first season, pea aphid showed varied mean numbers on the growth stages
of plants, in first sowing date, it occurred with highly insect mean numbers during
fruiting growth stage (3.89 insect/20 buds) decreased to 1.78 insects /20 buds in
flowering stage whereas no records were observed for A. pisum in vegetative growth
stage. In the second sowing date, the average number of A. pisum on plants has the
same trend. The fruiting stage received highest means number of A. pisum (2.0
insect/20 buds) followed by flowering stage (0.83 insect/ 20 buds). In the third sowing
date, the mean numbers of A. pisum decreased during growth periods in both
vegetative and fruiting stages than the flowering stage of fenugreek plant.

Statistical analyses (Table, 2) showed significant differences between means for
A. pisum population in growth periods of plants vegetative (0.0), flowering (1.78) and
fruiting (3.89). The first sowing date came in the first order (2.0 insects/ 20 buds)
whereas the second sowing date (1.0 insects / 20 buds) and third sowing date (0.80)
came in the second and third orders without differences between average numbers
during second and third sowing dates. The obtained results revealed that, the
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fenugreek plants sowing in first date (Oct., 31%) received the highest portion of
infestation with Pea aphid in the fruiting and flowering growth stages than in the
second sowing and third sowing dates.

In the second growing season, pea aphid occurred with higher mean numbers
than the first season. In the first sowing date, the population was highest on the
fruiting growth stage of fenugreek plants (7.17 insects / 20 buds) following by the
flowering growth stage (5.39 insects/20 buds) without differences between their mean
numbers while vegetative growth stage has less population and came in the last order.
In the second sowing date it had the same trend with moderate population on growth
stages of fenugreek plants, fruiting growth stage harbored higher mean number (3.72
insect / 20 buds) than flowering growth (2.0 insects /20 buds) without differences
between mean numbers whereas the vegetative growth received least average
numbers of pea aphid (0.07) and came in the third order. In the third sowing date, the
pea aphid population had higher average numbers than the first and second sowing
dates. The fruiting growth stage received the highest mean number (8.94 insects/ 20
buds) followed by flowering growth (6.22 insects/20 buds) without differences
between their means and vegetative growth stage (0.47 insects/20 1 buds).

Statistical analyses (Table 3) showed significant differences averages for A.
pisum population in growth periods of fenugreek plants as well as in the sowing dates.

The third sowing date came in the first order (5.49 insects / 20 buds) followed
by the first sowing date (4.51 insects/20 buds) in the second order without differences
averages while second sowing date (2.04) came in the last order. The obtained results
showed that, fenugreek plants sowing in the third date (Oct., 31) received the higher
infestation with Pea aphid, A. pisum than first sowing date and the second sowing
date.
1-3-2-Cotton aphid, A. gossypii

In the first season, A. gossypii occurred on the three growth stages of fenugreek
plants with low population. In the first sowing date, flowering growth stage harbored
the highest mean number (2.83 insects/20 buds) of cotton aphid whereas fruiting and
vegetative growth stages received lowest mean number of aphid infestation (0.78 &
0.20 insects/20 buds) with insignificant differences between means. In the second
sowing date, the growth stages of plants harbored low mean numbers of A. gossypii
population whereas in the third sowing date the infestation with cotton aphid reduced
to minimum on the growth stages of fenugreek plants.

In the second growing season, A. gossypii was recorded with lowest mean
numbers on the growth stages of fenugreek plants in the first and third sowing dates
only. In the second sowing date, no records for infestation with A. gossypii were
observed on fenugreek plants. Statistical analyses showed insignificant differences
between averages for A. gossypii recorded on the first sowing date and third sowing
date.
1-3-3-Legume aphid, A. craccivora

In the first growing season, A. craccivora was found with few numbers on
growth stages of fenugreek plants in the first and second sowing dates only. In the
third sowing date no records for legume aphid infestation was observed. Statistical
analyses showed that, the differences between average numbers of A. craccivora on
fenugreek plants in the first and second sowing dates were insignificant (0.49 and 0.41
insects /20 buds). In the second growing season, statistical analyses showed
significant differences between mean numbers of A. craccivora during three growth
stages in the first sowing date , but in the second sowing date differences were highly
significant between mean numbers through three growth stages, while in the third
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sowing date differences between mean numbers during three growth stages were
insignificant. It is obvious that, the effect of three sowing dates showed insignificant
between mean numbers of legume aphid.

Data indicated that, pea aphid was the more dominant aphid species through
three sowing dates during two seasons
2- Thrips tabaci
2-1- population fluctuations throughout three different sowing dates
The first season:

Data in Table 5 indicated that, the first appearance of T. tabaci was on
Nov.29", 6™ and Dec.13™ 2010 with 1.0, 1.33 and 1.33 individuals / 20 buds, when
the plant age 29, 21 and 13 days on the three sowing dates, respectively. Population
fluctuation of T. tabaci had two, five and four peaks at the three sowing dates,
respectively, the peaks recorded (18.0 and 21.0 individuals /20 buds), (1.33, 5.33, 9.0,
7.33 and 10.67 individuals /20 buds ) and (3.0, 2.67, 7.0 and 6.0 individuals /20
buds) at the dates (7" and Feb., 21"2012), (6™, Dec.,27" 2010, Jan.,24", Feb., 7" and
Feb.,28"™ 2011) and (Dec., 20™ 2010, Jan.,10™ , Feb., 7" and March ,7™ 2011),
respectively.

Table 5: Population fluctuation of T. tabaci infesting fenugreek buds through growth stages and
effect of sowing date on their population density during two successive seasons of 2011 /2012
and 2011 /2012 at Qaha, Qalubia Governorate.
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N, 2ze N, age Na. 1z N 3z o == No. | aze
Taw_15* . ECA Dec_ 13 - Fav_15° . e 15 2011 N
Toin om0 15 i om0 14 s 133 13 Mot 000 13 o 000 14 e 000 13
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Two peaks in the first sowing date recorded at the fruiting stage when the plant
age 99 and 113 days. On the other hand, the second and third sowing dates, the peaks
are distributed throughout growth stages. In respect to the highest peaks in the second
sowing date was recorded at the fruiting stages at 105 days. -

The second season:

Data in Table (5) stated that, T. tabaci appeared with lowest number in carly
December in the first sowing date. Three peaks for the seasonal activity were found
in early January (4.67 insects/20 buds); late January 2012 (16.67 insects 20 buds) and
third peak of February (12.0 insects/20 buds). In the second sowing date, five peaks
were found for T. tabaci including two highest peaks were 12.33 and 11.33 insects /
20 buds at the fruiting stage. In the third sowing date, four peaks were recorded for T.
tabaci occurred in the fourth week of December 2011(1.0 insect/20 buds), fourth
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week of January (2.0 insects/20 buds), mid-February (5 insects/20 buds) and early

March 2012 (24 insects/20 buds). Data showed that, the highest peaks occurred in

fruiting stages during two seasons. These results are similar to those obtained by

Afash (2005) who found that the initial infestation with T. tabaci individuals was

recorded early on guar seedling after nine days from sowing date recording three and

two peaks in the first and second season respectively.

2-2-Effect of some climatic factors and plant age on the population fluctuation of
the cotton thrips

The first season:

Statistical analysis (Table, 6) of some physical factors indicate that the plant age
have highly significant effect, while the Min. Temp. and wind velocity have negative
significant effect in the first sowing date. On the other hand, the plant age recorded
significant effect, but Min. temperature have highly negative effect , while wind
velocity showed negative effect on the second sowing date . In respect to the third
sowing date the four tested physical factors (three weather factors and plant age) had,
not significant differences.

Table 6: Effect of some climatic factors and plant age on the population fluctuation of Thrips tabaci
during two successive seasons of 2011/2012 and 2011/2012 at Qaha, Qalubia Governorate.

First season Second season
Tested First sowing Second sowing Third sowing First sowing Second sowing Third sowing
factures date date date date date date
r EV.% r EV.% r E.V.% r EV.% r EV.% r EV.%
P;grelt 0.806** 64.90 0.591* 34.95 0.256 6.57 0.631* 39.85 0.535* 28.66 0.576* | 33.16
]l_\;[zi; -0.431 18.57 -0.218 4.74 -0.202 4.10 -0.516 26.67 -0.033 0.11 0.414 17.13
"}"\2;2113 -0.673** | 4529 | -0.619** 38.33 -0.307 9.42 -0.431 18.62 0.014 0.02 0.452 | 20.43
liv[g)i/ 0.009 0.01 0.343 11.75 0.019 0.03 -0.396 15.69 -0.265 7.02 -0.203 4.11
.. . /0
IIZII}II?‘;; -0.154 2.36 0.016 0.03 -0.221 4.86 -0.235 5.52 -0.310 9.59 -0.388 | 15.04
vgglcli(:y -0.689** | 4745 -0.533* 28.41 -0.486 23.61 0.279 7.83 0.400 1598 0.620* | 38.52
Pooled
EV. % 57.19 53.61 76.13 60..14 54.95 62.74

The second season:

Statistical analysis of the tested physical factors showed that, the plant age has
significant effect in the three tested sowing dates. On the test physical factors
recorded insignificant effect at the three sowing dates except the wind velocity at the
third sowing date have significant effect.

David and Mark (2002) they indicated that there were negative relationship
between min. temperature and infestation of T. tabaci. Tantawy (2006) found that the
effect of two weather factors (min. and max. temperature and relative humidity) were
insignificantly negative on the population density of T. tabaci on sweet pea leaves.

2-3 Effect of growth stages and sowing dates on population density of the cotton
thrips
The first season:

Table (5) stated that, T. tabaci is common pest on growth stages of fenugreek
plants at the three sowing dates. In the first sowing date, T. tabaci occurred with high
mean numbers on the fruiting stage of fenugreek plants (13.61 insects/20 buds)
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followed by flowering stage (6.39 insect/20 buds) whereas vegetative growth stage
harbored lowest mean number (0.80 insets /20 buds), in the second sowing, the mean
number of T. tabaci reduced to 5.89 and 5.39 insects /20 buds on the fruiting and
flowering growth stages without significant differences between mean numbers
whereas vegetative growth stage received less mean numbers (1.73 insects/20 buds).
In the third sowing date, thrips population occurred with highly mean numbers on the
flowering growth stage (5.22 insects/ 20 buds) compared with lowest mean numbers
on the vegetative and fruiting growth stages (2.27 and 2.17 insects/20 buds) without
significant differences means, respectively.

The three tested sowing dates arranged descending, where the T. tabaci
population recorded as 7.29, 4.49 and 3.27 insects / 20 buds, respectively. The present
results are in partial agreement with those obtained by Metwally et al. (1995), Hanafy
(2007) and Afsah (2009) they found that the degree of infestation by T. tabaci
increased by delaying planting date.

The second season:

Date in Table (5) was indicated the general trend of T. tabaci infestation
recorded gradually increasing, characterized with significant differences between
vegetative , flowering and fruiting stages in the three sowing dates, the mean no. of T.
tabaci of the three growth stages in the first date as (0.33, 4.5 and 9.22), in the second
sowing date were (0.07, 3.0 and 6.33) , while the third sowing date were (0.53, 4.33
and 12.0 insects / 20 buds), respectively, Statistical analysis showed significant
differences among the three growth stages for each sowing date.

Date in table (5) showed that, the fruiting stage in the three sowing date is the
most stage infested by T. tabaci. In addition to, the sowing date at Nov., 15™ have the
lowest infestation (3.31 insects / 20 buds), while the third sowing date is the highest
population (5.35 insect / 20 buds).

These results are partial agree with Metwally et al. (1994) and Megahed et al.
(2005), also, El-Kkayat et al. (2010) mentioned that plantation dates had significant
effects on the infestation of T. tabaci infesting cowpea in Qaluobiya.

CONCLUSION

Statistical analysis of results for the two seasons was indicated that, the suitable
date for fenugreek cultivation in Qualibia ,Governorate , Egypt Nov.,15" where
recorded mean numbers 1.67 ; 2.13 aphids / 20 buds and 4.49 ; 3.31 thrips / 20 buds
in the first and second seasons , respectively, compared with other sowing dates.
Also, the fruiting stages in the three sowing dates during two seasons is the most stage
infested by T. tabaci followed by flowering and vegetative growth stages expect of,
third date in the first season.
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