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Fennel plant, Foeniculum vulgare Mill. (Family: Apiaceae) is an important medicinal plant grown within 
the Mediterranean region. The field experiment was conducted to study the impact of four planting dates 
on the incidence of aphids and thrips on fennel crop during two successive seasons, 2016/2017 and 
2017/2018. The present results revealed that the overall mean numbers of aphid population densities 
were significantly high value in case of the 3rd and 4th planting date (156.77 and 170.97 individuals/ 
plant, respectively) than the first (22.02 individuals/plant) and second (52.03 individuals/ plant) plantation 
dates during both two seasons altogether. The mean numbers of aphid complex individuals infesting 
fennel plants increased when the planting date was delayed during both tested seasons. Data was 
evidently obvious that the highest mean numbers of thrips (76.82 individuals/ plant) was recorded at the 
latest planting date (Dec., 1st), followed by those planted at Nov., 15th (51.53 individuals/plant). While, 
the lowest overall mean numbers of thrips (21.00 and 32.85 individuals/plant) was recorded on fennel 
crops cultivated at the earliest planting dates (Oct. 15th and Nov., 1st) during the two investigated 
seasons altogether. Subsequently, the early fennel plantation (from 15th October to 1st November) was 
harboured the low infestations of both aphids and thrips during the two investigated seasons, 2016/2017 
and 2017/2018. A significant positive relationship was detected between planting dates and each of 
aphid and thrips populations during both two tested seasons. A significant negative relationship was 
noticed between planting dates and fennel seed production. The fennel seed production negatively 
affected by each of aphid and thrips infestations. the plant age positively correlated with aphid 
populations during both seasons, 2016/2017 and 2017/2018. On the other hand, a very slight correlation 
but insignificant was observed between the fennel age and the thrips infestation rates. The overall 
weight of produced fennel seeds during both investigated seasons altogether was higher at the early 
plantations, Oct., 15th and Nov., 1st than the last plantations, Nov., 15th and Dec., 1st (880, 859, 703 and 
678 kg/ feddan, respectively). Finally, the firstly two planting dates were suitable time to avoid the aphid 
and thrips outbreak on the fennel plants during these investigated seasons. 
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INTRODUCTION 

Egypt is famous country for growing high-
quality medicinal and aromatic plants. Total 
exports of these crops such as chamomile, fennel, 
peppermint etc. hit more than $ 50 million a year 
(Belal, 1995). Recently, an increasing interest in 

the medicinal plant cultivations and productions 
has been noticed in Egypt to cover the increasing 
demand of the local industries as well as for 
export purposes (Belal, 1995). Since, fennel plant, 
Foeniculum vulgare Mill. (Family: Apiaceae) is an 
important medicinal plant grown within the 
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Mediterranean region, in Europe and Egypt, 
investigations were conducted to improve the 
possibilities of cultivated fennel plant on newly 
reclaimed land in Egypt (Kandil et al., 2002). The 
fennel seed contain 9.5% protein, 10.0% fat, 
18.5% crude fibre, 42.3% carbohydrates and 
13.4% minerals; fennel plant has a rich vitamins 
and volatile oil (Pruthi, 1976). Fennel plants have 
therapeutic properties like as digestive, diuretic 
and anti-inflammatory and culinary using in soups, 
pastries and cakes (El-Awadi & Hassann 2011). In 
addition, insecticide and fungicide properties were 
extracted from fennel plant (Abramson et al., 
2007; Hendawy & El-Din 2010 and Badgujar et 
al., 2014). Numerous insect pests infested the 
fennel plant particularly, the fennel aphid, 
Hyadaphis foeniculi Pass. H. foeniculi is a 
cosmopolitan species and vector more than 12 
virus types including mosaic potyvirus, yellow spot 
virus and latent carl virus (Ferreira & Silva 2004). 
By continually sucking the sap, it causes wilt and 
flower damages and fruits (Abramson et al., 
2007). H. foeniculi produced honeydew that lead 
to fungus development Capnodium spp. and 
formed a sooty mold (Lazzari and Lazzarotto, 
2005) which reduced photosynthesis and then 
weakening the plant (Leite et al., 2006). The 
fluctuation of the aphid population was highly 
seasonal, and populations can vary from one year 
to another. This variation was related to the 
species’ feeding habits and the availability and 
phenology of the host plant (Lazzari and 
Lazzarroto, 2005). Furthermore, population 
fluctuation patterns for insect species can 
geographically differed from from one colony to 
another in the same region (Cividanes and 
Santos, 2003). The arthropod pests and natural 
enemies on Foeniculum vulgare agroecosystem 
were studied (Cividanes and Yamamoto, 2002; 
Carvalho et al., 2009; Malaquias et al., 2010 and 
Ramalho et al., 2012). Sowing dates effect on the 
incidence of aphid, H. coriandari on fennel, F. 
vulgare was reported by Hake et al., (2018). Due 
to lack studies on fennel crops and its insect 
pests, and now, the climatic conditions have been 
changed. Therefore, the fennel pest infestations 
were needed to reconsideration. Therefore, the 
aims of this study were conducted to investigate 
the impact of four planting dates of fennel crop on 
the aphid and thrips populations during the 
seasons, 2016/2017 and 2017/2018. Also, 
relationship between planting dates, aphid and 
thrips populations and fennel seed yield was 
studied. Comparison between the fennel 
productions (Balady variety) at planting dates was 

also conducted during both two tested seasons. 
 
MATERIALS AND METHODS 
Filed experiments were carried out during 
2016/2017 and 2017/2018 growing seasons at 
Kalhin Village, Abnoud district (as a new 
reclaimed land), Qena Governorate, Egypt. The 
fennel balady variety, Foeniculum vulgare 
procured from Agricultural Research Station, this 
variety was used to study the incidence of aphids 
and thrips and the plants allowed to natural 
infestation. There were four different planting 
dates of fennel crop during two successive 
seasons as soon as elucidated in Table (1): 

 
Table 1: List of planting dates and inspected 

periods in fennel crop. 

No. 
Planting  

date 

Inspection dates 

No. of 
 inspections 

From To 

1 15/10 

16 

15/11 28/02 

2 01/11 29/11 14/03 

3 15/11 13/12 28/03 

4 01/12 27/12 11/04 

 
The experiment was laid out in a randomized 
complete block design with four treatments 
(planting dates) within three replications. The plot 
size of each planting date was 1050 m2 with row 
to row distance of 40 and 60 cm. No insecticides 
were used during the study. Predominated pests 
occurred in the experimental field as some 
sucking insects on fennel plants were mixed 
population of aphids mainly Hyadophis foeniculi, 
Hyadophis coriandari, Brevicoryne brassicae, 
Aphis gossypii Glov. and Myzus persicae (Sulzer) 
and mixed population of thrips namely onion 
thrips, Thrips tabaci and western flower thrips, 
Frankliniella occidentalis (Pergande) which 

usually showing a rather serious infestation. All 

the collected species of aphids were prepared and 
identified in Aphids Research Department, Plant 
Protection Research Institute, Agricultural 
Research Center (ARC). Also, the collected thrips 
species were prepared and identified in Survey 
and Taxonomy Research Department at Plant 
Protection Research Institute, ARC. To evaluate 
the effect of the four planting dates of fennel plant, 
Balady variety on the aphids and thrips 
infestations, weekly samples of 5 whole plants 
were randomly selected and started after 30 days 
from the plantation from each replicate (15 plant 
from each planting date). The samples were 
directly examined in the field and the numbers of 
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the aphid (individuals) populations were counted 
and recorded on the main stem, the apical and 
lateral leaves, umbels and branches of fennel 
plant at weekly interval from appearance of the 
pest till one month before harvesting of the crop. 
In case of thrips, the samples of 10 umbels per 
replicate were directly inspected by using white 
plastic sheet (30 cm length×20 cm width), and 
shaking these umbels on this sheet after spray 
water for thrips fixation on this inspection sheet 
before the shaking and counting. Normal 
agricultural practices were followed according to 
Ministry of Agriculture Recommendations. 

Statistical analysis:  
The correlation coefficient (r) used to illustrate 

relationship between planting dates and aphid & 
thrips populations; plant age and two tested pest 
infestations, and the infestation rate of these pests 
and the fennel seed productions were also 
determined by subjecting the data to simple 
correlation coefficient (r). Analysis and statistics of 
the present data were performed using SAS 
program computer including F-test and calculated 
(Least significant difference, LSD) (SAS Institute, 
2003). 
 
RESULTS 

Impact of planting dates of fennel plant, 
Foeniculum vulgare on aphids and thrips 
population densities. 

Considering the presented data in Table (2-3) 
and Fig. (1), the infestation degree of aphids' 
complex mainly Hyadophis foeniculi, Hyadophis 
coriandari, Brevicoryne brassicae, Aphis gossypii 
Glov. and Myzus persicae (Sulzer) and mixed 
population of onion thrips, Thrips tabaci and 
western flower thrips, Frankliniella occidentalis 
(Pergande) at different planting dates (Oct., 15th; 
Nov., 1st; Nov.,15th and Dec., 1st) on fennel plant, 
F. vulgare during the two successive seasons, 
2016/2017 and 2017/2018 was studied. 

Aphid infestations:  
The present results indicated that the fennel 

plants differed in their degree of infestation with 
aphids according to the date of planting (Oct., 
15th; Nov., 1st; Nov., 15th and Dec., 1st). During the 
season 2016/2017, the obtained results revealed 
that there was significant difference between the 
mean numbers of aphid individuals/plant at the 
four previously mentioned planting dates, as the 
calculated LSD value was 73.807. The highest 

infestation of aphids was noticed on the two late 
planting dates, Nov., 15th and Dec., 1st for season, 
2016/2017 (170.13 and 184.59 individuals/plant, 
respectively). The lowest aphid infestations were 
recorded on the fennel plants which planting in the 
firstly two planting dates, Oct., 15th and Nov., 1st 

(28.01 and 64.35 individuals/ plant, respectively). 
Throughout the 1st season, one peak (84.50 
individuals/ plant at Jan., 24th) was observed 
during the 1st planting date, two peaks were 
detected at the 2nd planting date (108.21 and 
153.11 individuals/ plant at 17th Jan. and 7th Feb., 
respectively) and 3rd planting date (271.31 and 
415.70 individuals/ plant at 17th Jan. and 14th 
Feb., respectively). Whereas, the 4th planting date 
(Dec., 1st) was recorded three peaks of aphid 
infestations during the first season, 2016/2017 
(181.15, 431.11 and 301.03 individuals/ plant at 
24th Jan., 28th Feb. and 21st Mar., respectively) 
(Table 2). 

Regarding season 2017/2018, the aphid 
infestation disappeared at the firstly five 
inspections (from Nov, 15th to Dec., 13th) during 
the first planting date. After that, the population 
density started gradually increased till reached the 
maximum value (64.50 individuals /plant) at Jan., 
10th, and then it decreased to record the second 
peak (56.13 individuals/plant at Jan., 24th) during 
the 1st planting date. However, one peak (123.11 
individuals /plant at Jan., 31st) was observed at 
the 2nd planting date. On the other extreme, the 
aphids infested the fennel plants were recorded 
three peaks during the 3rd and 4th plantations 
(140.11, 385.70 and 262.03 individuals/ plant at 
10th Jan., 14th Feb. and 7th Mar. and 115.41, 
401.11 and 144.13 individuals/ plant at 24th Jan., 
28th Feb. and 4th Apr., respectively). Statistical 
analysis of the present data revealed that the 
aphid infestations was significantly higher in the 
3rd and 4th plantations (170.13 and 184.59 
individuals/ plant during the 1st season and 143.41 
and 157.34 individuals/ plant during the 2nd 
season, respectively) than the other tested 
planting dates (Table 2). During both two tested 
seasons, Fig.(1) indicated that the overall mean 
numbers of the aphid densities was significantly 
higher values (156.77 and 170.97 individuals/ 
plant at 3rd and 4th planting dates, respectively) 
than the first and second plantation dates (22.02 
and 52.03 individuals/ plant, respectively). Finally, 
the mean numbers of aphid complex infesting 
fennel plants increased when the planting date 
was delayed during both tested seasons (Fig. 1). 
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Table 2: Impact of planting dates on aphid infestations on fennel crop during two successive seasons, 2016/2017 and 2017/2018. 

No. of 
inspection 

Aphid individuals (adults+nymphs)/plant 

2016/2017 2017/ 2018 

1st planting  
date,Oct.,15th 

2nd planting 
 date,Nov.,1st 

3rd planting  
date, Nov.,15th 

4th planting  
date,Dec.,1st 

 

1st planting 
 date,Oct.,15th 

2nd planting  
date,Nov.,1st 

3rd planting  
date,Nov.,15th 

4th planting 
 date,Dec.,1st 

 

Nov., 15th 0.00 ــــــ ــــــ ــــــ 0.00 ــــــ ــــــ ــــــ 

22nd 0.00 ــــــ ــــــ ــــــ 0.00 ــــــ ــــــ ــــــ 

29th 0.40 0.00 ــــــ ــــــ 0.00 0.00 ــــــ ــــــ 

Dec., 6th 0.60 0.60 ــــــ ــــــ 0.00 0.00 ــــــ ــــــ 

13th 1.21 8.11 0.20 ــــــ 0.00 0.00 0.00 ــــــ 

20th 14.12 11.42 0.60 ــــــ 0.00 0.00 0.12 ــــــ 

27th 24.51 16.11 14.70 0.40 10.51 0.00 0.00 0.00 

Jan., 3rd 46.41 86.13 22.11 7.23 32.41 9.23 2.11 0.00 

10th 68.11 94.11 93.11 16.41 64.50 58.13 140.11 0.00 

17th 76.13 108.21 271.31 21.11 48.11 66.11 65.11 1.11 

24th 84.50 37.23 168.11 181.15 56.13 78.21 74.70 115.41 

31st 63.13 138.41 102.70 101.72 43.13 123.11 243.31 73.72 

Feb., 7th 31.70 153.11 389.23 143.41 1.70 108.41 359.23 153.15 

14th 19.12 101.23 415.70 268.70 0.00 71.23 385.70 240.70 

21st 11.03 98.13 303.11 391.50 0.00 58.13 273.11 361.50 

28th 7.14 77.11 292.03 431.11 0.00 37.11 201.11 401.11 

Mar., 7th 384.11 262.03 25.60 ــــــ 414.11 241.11 65.60 ــــــ 

14th 271.03 151.21 0.00 ــــــ 184.13 191.21 34.11 ــــــ 

21st 225.21 83.32 ــــــ ــــــ 301.03 123.32 ــــــ ــــــ 

28th 97.12 53.50 ــــــ ــــــ 265.21 93.50 ــــــ ــــــ 

Apr., 4th 144.13 ــــــ ــــــ ــــــ 137.12 ــــــ ــــــ ــــــ 

11th 49.11 ــــــ ــــــ ــــــ 89.11 ــــــ ــــــ ــــــ 

Mean 28.01 b 64.35 b 170.13 a 184.59 a 16.04 b 39.70 b 143.41 a 157.34 a 

F-value 8.80 8.37 

LSD 73.807 70.034 

Values signed by the same letter in the same row was not significant difference at 5% level of significance
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Figure 1: General mean numbers of aphids and thrips individuals/ plant on fennel crop during two successive seasons, 2016/2017 and 
2017/2018. 
 
 
 
 
 
 
 
 
 
 
 



Faragalla and Hassan                                                                             Aphid and thrips infestations of fennel crop 

 

Bioscience Research, 2018 volume 15(4): 4495-4505                                                 4500 

 

Table 3: Impact of planting dates on thrips infestations on fennel crop during two successive seasons, 2016/2017 and 2017/2018. 

No. of 
inspection 

Thrips individuals (adults + nymphs)/plant 

2016/2017 2017/2018 

1st planting 
date,Oct.,15th 

2nd Planting 
dateNov.,1st 

3rdplanting 

date,Nov.,15th 

4th Planting 
date,Dec.,1st 

 

1st Planting 
date,Oct.,15th 

2nd Planting 
date,Nov.,1st 

3rdPlanting 
date,Nov.,15th 

4th Planting 
date,Dec.,1st 

Nov.,15th 0.20 ــــــ ــــــ ــــــ 0.00 ــــــ ــــــ ــــــ 

22nd 0.40 ــــــ ــــــ ــــــ 0.00 ــــــ ــــــ ــــــ 

29th 0.60 0.40 ــــــ ــــــ 0.00 0.00 ــــــ ــــــ 

Dec., 6th 1.02 1.50 ــــــ ــــــ 0.00 0.00 ــــــ ــــــ 

13th 1.50 9.11 0.80 ــــــ 0.00 1.11 0.00 ــــــ 

20th 13.11 81.11 7.23 ــــــ 0.00 6.70 3.11 ــــــ 

27th 44.23 25.23 21.50 1.21 34.23 11.23 13.50 0.00 

Jan., 3rd 58.11 14.70 75.80 14.11 48.11 89.11 61.80 6.11 

10th 63.02 72.31 61.21 38.12 49.02 67.11 25.11 30.12 

17th 72.11 103.11 33.11 52.11 58.11 107.21 47.21 69.42 

24th 68.71 127.21 133.24 107.21 54.71 73.11 119.24 44.11 

31st 51.31 46.23 108.11 83.42 37.31 58.31 94.11 93.21 

Feb., 7th 11.41 93.11 191.31 152.31 0.00 26.23 171.31 138.31 

14th 0.23 21.03 125.42 203.03 0.00 1.03 105.42 189.03 

21st 0.70 13.11 83.11 262.11 0.00 0.00 63.11 242.11 

28th 0.60 1.21 55.70 193.70 0.00 0.00 35.70 84.14 

Mar., 7th 173.70 0.00 0.00 ــــــ 104.14 12.70 0.60 ــــــ 

14th 63.42 0.00 0.00 ــــــ 83.42 1.42 0.20 ــــــ 

21st 0.00 0.00 ــــــ ــــــ 21.11 1.03 ــــــ ــــــ 

28th 0.00 0.00 ــــــ ــــــ 5.23 0.80 ــــــ ــــــ 

Apr., 4th 0.00 ــــــ ــــــ ــــــ 3.04 ــــــ ــــــ ــــــ 

 
 
 
 
 
 
 
 
 
 

Values signed by the same letter in the same row was not significant difference at 5% level of significance 

11th 0.00 ــــــ ــــــ ــــــ 0.13 ــــــ ــــــ ــــــ 

Mean 24.20 b 38.14 b 57.03 ab 82.78 a 17.79 b 27.57 b 46.03 ab 70.86 a 

F value 3.19 3.22 

LSD 40.176 36.811 
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Table 4: Relationship between planting dates, plant age, aphids and thrips populations 
and fennel seed yield 

Factors 

The 1st season, 
2016/2017 

The 2nd season, 2017/2018 

r P E.V.% r P E.V.% 

Planting dates and Aphid populations 0.95 0.04 92.15 0.95 0.05 90.47 

Planting dates and Thrips population 0.99 0.01 98.18 0.98 0.02 96.83 

Planting dates and Fennel seed production 89.59 0.05 0.95ـــ 88.71 0.05 0.94ـــ 

Aphid populations and Fennel seed production 99.71 0.001 0.99ـــ 98.66 0.01 0.99ـــ 

Thrips populations and Fennel seed production 87.65 0.06 0.94ـــ 86.76 0.07 0.93ـــ 

Plant age and Aphid populations 0.54 0.03 29.47 0.44 0.09 19.67 

Plant age and thrips populations 0.17 0.88 0.04ـــ 0.09 0.91 0.03ـــ 

r = Correlation coefficient  P = Probability  E.V.% = Explained variance 
 

Thrips infestations:  
Data tabulated in Table (3) and illustrated Fig. 

(1) revealed the mean numbers of thrips (mainly 
onion thrips, Thrips tabaci and western flower 
thrips, Frankliniella occidentalis) infesting the 
fennel crops at four planting dates (Oct., 15th; 
Nov., 1st; Nov.,15th and Dec., 1st) during 
2016/2017 and 2017/2018 seasons. During both 
two investigated seasons, it was clarified that the 
fennel plants of the early planting date (Oct., 15th) 
harboured the lowest numbers of thrips being 
24.20 and 17.79 individuals/ plant throughout 
2016/2017 & 2017/2018 seasons, respectively. 
On the other extreme, fennel crops planted at the 
4th planting date (Dec., 1st) significantly suffered 
from the highest thrips infestations (82.78 and 
70.86 individuals/ plant) during the two studied 
seasons, respectively. The intermediate 
infestation of thrips was recorded in case of the 3rd 
planting date (Nov., 15th), in which, the fennel 
plants were infested by 57.03 and 46.03 
individuals/ plant for 2016/2017 and 2017/2018 
seasons, respectively. The statistical analysis for 
the obtained data indicated that there were high 
significant differences between the thrips 
infestations on fennel crops at the 4th planting 
date, and the 1st and 2nd planting dates being 
L.S.D. values were 40.176 and 36.811 for the two 
investigated seasons, respectively. As similar in 
aphid infestations, one peak was noticed 
throughout the first planting date of fennel crops, 
while, 2-3 peaks were observed during the other 
three investigated planting dates during both 
seasons 2016/2017 and 2017/2018 (Table 3). 

With regards to the overall mean numbers of 
thrips infested fennel plants throughout the two 

seasons together, it is evidently obvious that the 
highest mean numbers (76.82 individuals/plant) 
was recorded at the latest planting date (Dec., 
1st), followed by those planted at Nov., 15th (51.53 
individuals/ plant). While, the lowest overall mean 
numbers (21.00 and 32.85 individuals/ plant) was 
recorded on fennel crops cultivated at the earliest 
planting dates (Oct. 15th and Nov., 1st) without 
significant difference between them (Fig., 1). 
Subsequently, the 3rd and 4th planting dates of 
fennel crops were harboured the high level of 
aphids and thrips infestation rates during the two 
investigated seasons. The early fennel plantation 
(from 15th October to 1st November) was 
harboured the low infestations of both aphids and 
thrips during the two tested seasons, 2016/2017 
and 2017/2018. Similarly, Choudhary et al., 
(2007) conducted that the lowest aphid density 
was 173.70 aphids/ plant on the early cultivated of 
fennel (Oct., 15th) and the highest was reported at 
late sowing fennel plants (Nov., 15th) (288.57 
aphids/ plant). Numerous factors were impairing 
the fennel seed production and seed quality 
including insect pests, especially fennel aphid, H. 
foeniculi (Passerini) mainly attacking the flowers, 
fruits and leaves. The present finding supported 
from the observations of Hake et al., (2018). They 
studied the sowing date effects on the H. 
coriandari incidence on fennel plant. The 
minimum density of H. coriandari (57.60 aphids/ 
plant) on fennel plant cultivated at 20th October, 
followed by 30th October and 10th November 
(64.75 and 74.05 aphids/ plant, respectively). 
However, the maximum incidence (118.30 aphids/ 
plant) was reported in late sown crop (30th 
November) (Hake et al., 2018). Kanwat (1988), 
Meena et al., (2002), Kumari and Yadava (2004) 
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and Bana (2007) recorded that October sown crop 
was less infested coriander by H. coriandari. 
Thrips were other important pests of numerous 
spice crops including fennel crop. Thrips tabaci 
and Scirtothrips dorsalis had been infested fennel 
and dill crops (Sagar, 1989; Sagar and Mehta, 
1991). Sagar and Mehta (1991) observed that 
thrips peak coincided with the fennel flowering 
stage. Abro et al., (2016) revealed that insects 
infested fennel including thrips, T. tabaci, from 
January to April.  Aphid, A. gossypii was found on 
fennel crop from February to April. Due to lack 
studies on fennel crop in Egypt, these present 
results may help in predicting of outbreaks pest in 
the fennel field and may help to making integrated 
fennel pests management programs, and will add 
sufficient information about this crop and its pests 
to help in the combating invasive pests. 

Relationship between planting dates, plant 
age, aphids and thrips populations and fennel 
seed yield.  

Throughout the statistical analysis of the 
results, a significant positive relationship was 
detected between planting dates and each of 
aphid (r = 0.95 with explained variance E.V.% = 
92.15 and 90.47% at both two tested seasons, 
respectively) and thrips populations (r=0.99 and 
0.98 with explained variance E.V.% = 98.18 and 
96.83% at both two tested seasons, respectively) 
which revealed that the delaying of plantation time 
increased the infestation rates of aphids and 
thrips on fennel crop. On the other extreme, a 
significant negative relationship was noticed 
between planting dates and fennel seed 
productions being correlation coefficient (r) equal -
0.094 and -0.95 with the E.V. % equal 88.71 and 
89.59% for the seasons, 2016/2017 and 
2017/2018, respectively, this result means that the 
early plantations increased the produced fennel 
seeds during the both investigated seasons 
(Table 4). The fennel seed production negatively 
affected by each of aphid and thrips infestations (r 
value = -0.99 and -0.93 during the 1st season and 
-0.99 and -0.94 during the 2nd season, 
respectively). The results showed that the relation 
was significant between aphid populations and 
produced fennel seeds. However, it was non-
significant with thrips populations. Statistics 
revealed that the higher effect of the aphid 
infestations (E.V. % = 98.66% and 99.71%) on 
fennel seeds than the effect of thrips infestations 
(E.V. % =86.76% and 87.65%) throughout 
2016/2017 and 2017/2018 seasons, respectively 
(Table 4). With regard to the plant age effective, a 

positive correlation was obtained with aphid 
populations during seasons, 2016/2017 and 
2017/2018 (r =0.54 with probability=0.03 and 0.44 
with probability=0.09 at 5% level of significance, 
respectively). On the other hand, a very slight 
correlation but insignificant was observed 
between the fennel age and the thrips infestation 
rates, this means that a very slight effect between 
them during the two tested seasons.  

Similarly, Hake et al. (2018) reported that a 
significant positive relation (r=0.973) was 
observed between sowing dates and aphid 
infestations which revealed that the aphid density 
increased with the delaying of sowing time. While, 
the correlation between the sowing dates and 
fennel yield showed a negative relationship (r=-
0.952). Moreover, a negative correlation (r=-
0.978) was detected between aphid population 
and seed yield. Our research investigated fennel 
seed and essential oil yield clearly revealed that 
the aphid, H. foeniculi had a negative effect on 
these yield components. The results showed that 
the effects of H. foeniculi on these yield 
components were smaller in the plots with fennel–
cotton intercropping than in fennel plots. High 
aphid densities can have a negative impact on 
fennel seed yield and can result in economic 
losses (Ramalho et al., 2012). On the other hand, 
the relationship between temperature and 
arthropod pests was an important ecological 
variable in its population dynamics (Jarosik et al., 
2002). The present finding supported the issues of 
Kumari and Yadava (2004) and Bana (2007) 
reported that the highly significant and positive 
relation between fennel sowing dates and aphid 
density on all the tested coriander genotypes. 

Comparison between the fennel productions 
(Balady variety) at planting dates during two 
successive seasons, 2016/2017 and 2017/2018.  

With regards to the present results, weight of 
seeds/feddan of fennel crop (Balady cultivar) was 
descending arranged as 860, 839, 673 and 648 
kg/feddan at 1st, 2nd, 3rd and 4th planting dates 
during the first season, respectively. Similarly, the 
same arrangement of the produced fennel seeds 
was uncovered throughout the 2nd season (being 
900, 879, 733 and 708 kg/feddan, respectively. 
The two early dates of fennel plantations (Oct., 
15th and Nov., 1st) were statistically recorded 
significant differences with the other latest fennel 
plantations (Nov., 15th and Dec., 1st) (Table 5). 
The overall weight of produced fennel seed during 
both investigated seasons altogether was higher 
at the early plantations, Oct., 15th and Nov., 1st 
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than the last plantations, Nov., 15th and Dec., 1st 
being 880, 859, 703 and 678 kg/feddan, 
respectively (values was recorded significant 
differences between them, F-value was 25.52 and 
L.S.D. value was 60.848 at 0.05 level of 
probability) (Fig. 2). 

Insects caused numerous damages to fruit 
and seed crops gave rise to heavy seed losses 
every year (Schimidt, 1988). Destructed fennel 
seeds were caused by directly pest infestation on 
reproductive structures (flowers, fruits and seeds) 
(Schimidt, 1988). In the present study, the aphid 
complex infestations caused fennel seed losses 
during seasons 2016/2017 and 2017/2018. The 
overall weight of produced fennel seeds during 
both investigated seasons altogether was higher 
at the early plantations, Oct., 15th and Nov., 1st 

than the last plantations, Nov., 15th and Dec., 1st 
being 880, 859, 703 and 678 kg/feddan, 
respectively. These results were agreeing with 
Choudhary et al. (2007), they detected the highest 
seed yield of fennel (10.97 q/ ha) at 25th October, 
whereas, the lowest yield (6.13 q/ha) throughout 
15th November. Also, the maximum seed yield 
(12.65 q/ ha) was reported from 30th October 
sown fennel plant and remained at par with that 
cultivated on 20th October (12.48 q/ ha). The 
fennel crop planted on 10th November and 20th 
November resulted 11.16 and 9.85 q /ha seeds, 
respectively. The minimum seeds (8.25 q/ ha) was 
obtained from the fennel crop sown at 30th 
November (Hake et al., 2018).  

 
 

 
Table 5: Comparison between the fennel seed productions (Balady variety) at planting dates 

during two successive seasons, 2016/2017 and 2017/2018. 
 
 

 
 
 
 
 
 
 
 
 
 

Values signed by the same letter in the same column was not significant difference at 5% level of significance 

 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2: General mean weight of fennel seeds at four planting dates during two successive 
seasons, 2016/2017 and 2017/2018. 

Planting dates 
Mean weight production  

of fennel seeds (Kg/Feddan) 

 
2016/ 2017 2017/ 2018 

1st planting date (Oct., 15th) 860  a 900  a 

2nd planting date (Nov., 1st) 839  a 879  a 

3rd planting date (Nov., 15th) 673  b 733  b 

4th planting date (Dec., 1st) 648  b 708  b 

F value 22.79 19.01 

LSD value 66.04 64.783 
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The fennel aphids infested umbels and may 
lead to failure of fruit setting and they also infested 
fennel seed during the phase of seed 
development (Ramalho et al., 2012). According to 
(Ramalho et al. 2012), fennel aphids reduced 
about 80% of the fennel seed yield. Mittal and 
Butani (1989) reported 903 kg/ha losses fruit yield 
due to aphid infestation in fennel crops. However, 
oils extracted from fennel plant (whole plant) 
contained lower contents of trans-anethole, 
fenchone and methyl chavicol and larger amounts 
of limonene than that obtained from fennel seeds 
(Marotti et al., 1993). However, the essence 
quality of the essential oils from fennel depends 
on the damages caused by pests (Maranca, 
1985). So that, we believe that seed fennel 
compositions depend on fennel pest injurious 
could be an important consideration when making 
IPM systems for fennel pests. 

CONCLUSION 
The firstly two planting dates were suitable 

time to avoid the aphid and thrips outbreak on the 
fennel plants during these investigated seasons. 
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