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Abstract

The current work was carried out at the EI-Mattana Agricultural Research
Station, Luxor Governorate during the 2016/17 and 2017/18 seasons to assess
the best possible expression to S. sacchari (SS) infestation and its population
ecology. Six promising sugarcane cultivars were utilized. Six infestation
techniques of SS were applied (i.e. Population density (PD), infested internode
numbers (IIN), 1IN %), infested stalk numbers (Isn), Isn % and infestation
index (I1)). For determination PD, nymphs, females, adult females and all
stages were detected to select the best expression for PD. All stages of SS per
10 plants were used because the females and the adult females were small
numbers. The population ecology of SS is changed, now sexual dimorphism not
available because the male is absent but the parthenogenetic mode of
reproduction is only observed in Egypt. Sep had the highest rates of infestation

across two
seasons. The largest ranges for nymph & all stages were between 15 Au
g and 15 Dec and for females and adult

females between 15 Aug and 1 October. G3 and GT54-9 were highly

sensitive and G4 had a high tolerance. At the same time, the grades G48-47,

G2003-44 and G 99-103 are moderately susceptible to SS infestation.

The cultivars being tested as well as the seasons varied greatly in

their susceptibility to S. sacchari based on the various their properties or

seasons. The comparing correlations between climatic parameters and infested

techniques revealed that the best expression for SS to infest sugarcane was

[1N%, Isn and Isn%.

Key words: Sugarcane, Saccharicoccus sacchari, Population ecology.
Introduction:
Sugarcane (Saccharum officinarum hybrids) is Egypt's second-largest sugar crop after sugarbeet and
represents 37.8 % of Egypt's total sugar production (Sugar Crops Council, 2019). Sugarcane is a
natural sustainable agricultural resource because it offers environmental sustainability for sugar, along
with biofuels, fibers, fertilizers and countless by-products. It is a long-term crop, and thus faces all
seasons during its life cycle, rain, winter and summer. The meteorological parameters therefore
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influence its yield and its characters. Kumar et al. (2019) found that the yield of sugarcane decreases by
20-25 % due to insect pests and is infested by more than 200 insects, approximately one dozen of
which cause heavy losses to both the quality and quantity of the crop.
The pink mealybug of sugarcane has been a nuisance especially for Middle Egyptian Sugar Cane
Growers (Yakoub 2012). Economic losses arising from mealybug infestations have increased over a
period of years (Mani and Shivaraju 2016).
Population ecology deals with questions related to the density or number of individuals of a species in a
habitat or location (Elkinton 2009). Therefore, the fluctuations of such insect were recorded Infestation
methods for such an insect were needed to select the best method for that. Just 6 techniques were
applied (i.e. PD), infested internode numbers (IIN), infestation intensity % (IIN %), infested stalk
numbers, incidence infestation% (Isn %) and infestation index (I1)). Additionally, knowledge about
such insect's population ecology is needed.

Materials and Methods:

During 2016/17 and 2017/18 seasons, the current work was carried out at El-Mattana Agricultural

Research Station, Luxor Governorate (25 ° 41'0"N, 32 ° 39'0"E.) to determine the best possible

approach for S. sacchari (SS) infestation and its population ecology. Where, the role of the sugarcane

cultivar in the development of sugar or stalk yield is called the principal pillar or factor. Thus six
cultivars of sugarcane were used (i.e. GT54-9 (the common cultivar in Egypt), G 84-47, G 99-103, G3,

and G4 & G2003-44). They had been planted in late March. The size of each experimental plot (1/100

feddan) was 42 m? (6 m ridges, 7 m long). The plants were exposed to normal field conditions and

natural infestation. Samples of plants (30 stalks/plot) were randomly observed every half-month
intervals up to harvest for each variety of sugarcane. Three replicates (10 plants each) have been used.

Different stages of SS were accounted at each inspected date.

The six techniques for SS infestation detection were:

1) PD of SS_Nymphs, females, adult females and all stages were identified and counted.

2) Infested internode numbers (1IN).
The 1IN were counted during sugarcane planting and divided into infested and uninfested
internodes. The mean numbers were used for infested internodes.

3) Infestation intensity%(1IN%) (=Infested internodes%). For determining the IIN% the
following formulation was used:-

Nnt% = Number of infested_ internodes 100
Total number of internodes
Following Ram et al. (2006), the

IIN % was calculated as the number of infested internodes on the total number of internodes

4) Infested stalk numbers During sugarcane ages, the infested and uninfested stalks were counted in
each inspected dates and each sugarcane cultivar.

5) Incidence infestation% (Isn%) (infested stalk%) Determination of the Isn% was calculated as
follows

lINc% = Number of infested stalk «100

Total number of stalk
6) Infestation Index (Il) Infestation index was calculated according to the formula of to Ram et
al. (2017).
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Il = Isn% x IIN%
- 100
Weather parameters and their effect on pink sugarcane mealy bug: Temperature (°C), relative

humidity (%), dew point (°C) and wind a within inspected periods, were recorded. In Table(1)
weather records were obtained from the site
https://www.wunderground.com/history/monthly/eg/luxor/HEL X/date/2016-6 every 15 days.
Statistical analysis: The experiment treatments were laid out in Randomized Complete Blocks Design
(RCBD) using split-plot design with three replicates (Steel and Torrie 1981). The main plots were
inspected dates and the sub plots were sugarcane cultivars. To compare between means, least
significant differences (LSD) was used. Angular transformations were done for percentage data.

The best expressions of SS infestation with a good correlation of four meteorological parameters with
all sugarcane cultivars will be chosen.

Results and Discussion:

This study consisted of two parts, the population ecology and estimation the best expression of
infestation with SS.

1. Population ecology

1.1. Infestation techniques: In this study, six techniques were applied.

1.1.1. PD of SS stages during two seasons Insect ecology addresses both insect adaptations to their
environment and their effects on environmental conditions (Schowalter 2016). For population ecology
of SS stages were evaluated.

1.1.1.2.Nymph numbers (NN)

The first infestation of SS nymphs was observed at 1% July in PC and at the 15" June during 1RC
(Fig.1). During PC, frequently the most infested by nymph is GT54-9 and G3 (NN/10 stalks > 150).
The majority of SS infested periods were between 15" Aug and 15" Dec 2016. The NN on GT54-
9, G3 and G 99-103 exceeded 200 NN, in particular the periods from 1% Sep 2016 to 15" Sep 2016.
Cultivar G4 exceeded thenumber of the100 NN during the period 1% Nov
2016, and the remainder of the periods are less than 100 NN. Cultivar G84-
47 also had only three periods that exceeded the number of 100 NN and fell between the 151
Aug 2016, 1% Sep 2016 and 1% Dec 2016 periods.

During 1RC, NN started on 15" June 2017 onward for the GT54-9, G99-103 and G3 cultivars, and the
remaining three cultivars began two weeks later. The highest infestation periods (more than 100 NN)
fell between the dates 15" Aug until 1% Jan 2018. Cultivar GT54-9 had the highest infestation rates (>
200 NN) from 1% Aug to 1% Jan except 1% Dec (>100 NN). The ascending order of nymph infestation
was as follows: GT54-9 > G3> G99-103(128.44 NN)> G2033-44> G4 > G84-417.

NN in PC was slightly lower than in 1RC. The highest periods to infest by SS nymphs were recorded
between 15" Aug until 1% Oct followed by the periods between 1% Oct until 15" Dec for both tested
seasons. The lowest periods for nymph infestation started from 15 June until 1% Aug. Its medium
infestation was fell from 1% Jan until harvest dates. However, the most susceptible cultivars to infest by
nymphs were GT54-9 followed by G3, G99-103 and G2003-44. The highest tolerances to infest by
nymphs cultivars were G84-47 and G4. Such results were analogous to Sadan’s finding (2015).
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Seasons | Mspected Temperature (°C) Dew Point (°C) Relative Humidity Wind (km/h)
dates High | Medium | Low | High | Medium | Low | High | Medium | LOW | High | Medium

1-Jul 42.0 35.1 26.5 17.7 14.2 10.9 47.4 29.6 18.9 9.1 35

15-Jul 411 34.5 27.2 17.5 14.5 10.6 43.4 30.7 20.2 8.9 3.3

1-Aug 40.3 33.9 26.9 17.8 14.8 11.4 45.6 32.5 21.7 9.4 3.6

15-Aug 41.0 34.2 25.6 18.4 15.7 12.4 45.6 33.1 22.0 16.3 3.6

1-Sep 39.9 33.2 26.8 18.2 15.3 125 49.8 35.0 24.2 9.1 3.0

15-Sep 39.6 32.3 25.0 17.7 14.5 11.0 51.0 35.3 22.4 7.1 2.5

1-Oct 37.6 30.3 22.8 17.3 14.3 11.0 55.8 39.1 24.9 6.8 2.1

g 15-Oct 37.7 29.6 219 17.1 12.9 8.8 55.3 37.1 234 4.9 1.3

g 1-Nov 33.4 26.8 20.6 17.6 15.0 11.9 68.1 49.7 32.9 5.3 15

%\_) 15-Nov 31.2 23.9 16.4 14.6 11.5 8.5 67.4 47.0 28.9 4.7 1.2

1-Dec 28.4 21.1 10.7 14.0 104 3.5 68.3 515 30.6 4.2 1.0

15-Dec 23.3 16.4 9.9 9.8 7.1 4.4 74.9 56.0 35.2 4.4 0.9

01-Jan 21.1 14.1 1.7 1.7 5.1 2.1 73.9 56.4 374 4.2 0.9

15-Jan 21.3 13.4 6.0 6.4 3.0 0.8 73.4 51.6 32.6 3.8 0.8

1-Feb 23.4 16.1 9.2 8.5 5.2 1.7 67.3 50.0 32.9 4.0 1.2

15-Feb 24.6 16.7 8.9 12.4 4.3 0.6 66.4 45.7 25.1 7.2 1.8

1-Mar 24.7 17.0 9.4 12.4 4.7 1.0 66.5 46.1 26.1 7.3 2.0

15-Jun 41.2 33.7 25.7 15.1 12.0 1.7 39.9 27.7 16.7 7.1 2.2

1-Jul 41.7 34.5 27.1 17.2 14.1 115 44.3 30.4 19.3 7.8 2.3

15-Jul 41.9 35.3 28.0 17.3 13.7 10.8 38.1 28.0 18.4 8.7 2.7

1-Aug 41.9 35.0 27.5 18.3 15.1 11.4 44.0 311 20.9 8.5 2.4

15-Aug 42.6 35.5 27.8 19.0 16.0 12.7 45.9 32.0 22.0 9.0 3.2

1-Sep 40.8 33.9 27.4 18.4 15.8 12.4 47.4 34.6 24.4 7.9 2.5

15-Sep 40.5 32.9 25.8 18.5 15.2 12.3 52.4 35.7 22.8 6.1 1.7

© 1-Oct 37.8 30.6 23.5 16.9 13.8 10.5 55.0 37.2 23.4 6.8 1.7

§ 15-Oct 34.8 27.5 20.4 15.4 12.9 9.8 61.5 41.9 26.8 6.7 1.9

<

8 1-Nov 31.9 24.4 17.2 14.0 11.0 8.2 63.4 441 26.9 5.3 1.3

9_:' 15-Nov 29.0 21.2 14.0 11.0 8.2 5.5 63.4 457 27.3 4.9 1.3

1-Dec 26.7 19.7 13.6 9.7 5.6 2.6 62.3 41.8 24.9 5.3 1.6

15-Dec 25.9 18.5 11.7 9.3 6.0 3.0 66.4 455 26.1 5.4 1.7

01-Jan 25.2 18.3 11.8 11.6 7.8 4.3 73.4 52.1 29.4 6.5 1.8

15-Jan 23.3 15.4 8.1 6.7 3.5 0.4 66.9 47.5 28.6 6.5 1.9

1-Feb 21.7 14.5 7.3 5.0 2.9 0.4 70.1 48.4 26.6 7.8 2.2

15-Feb 29.2 20.4 11.5 6.7 2.4 -2.5 53.8 33.8 17.6 55 1.7

01-Mar 26.1 19.4 12,5 7.2 3.5 0.6 58.5 37.5 22.1 8.9 2.7
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Figure 1. Nymphs and Females fluctuation of SS during plant and 1RC in Mattana, Luxor, Egypt.
1.1.1.2.Females numbers (FN)
In PC, the range of infestation with SS was 0.0-35 FN/10 stalks. The first infestation with SS was
found in PC on 1-Jul 2016 for G84-47 and G99-103 and in mid-July for the rest cultivars (Fig. 1). The
highest infestation cultivar with FN was G3, followed by G 99-103, GT64-9 (5.39 FS), G 4, G 87-47
and the least one was G 2003-44.
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Dealing with 1RC, the range of infestation with FN was 0.0-15.67 FS. The first infestation with SS was
found on 15" June for GT54-9, G3 at 1-Jul for G84-47 and G99-103 and at 15- Jul- for G2033-44 and
G4. The greatest infestation cultivar with FN was G3, followed by G 99-103 (5.02 FS), GT54-9, G 87-
47, G 2003-44, and the least one was G 4.

FN in PC (5.65 FS) had higher numbers than 1RC. The highest infestations with females were occurred
at the period 1-Sep until 1% Oct in the PC and 15-Aug until 15-Sep in 1RC. The lowest FN was
observed at the beginning inspected dates and last inspecting dates during both tested seasons. The
highest susceptible cultivar was G3 followed by G99-103 and GT54-9 during both seasons. However,
the more tolerant cultivar was G2003-44.

FN in PC (5.65 FS) had higher numbers than 1RC. The highest infestations with females were occurred
at the period 1-Sep until 1% Oct in the PC and 15" Aug until 15" Sep in 1RC. The lowest FN was
observed at the beginning inspected dates and last inspecting dates during both tested seasons. The
highest susceptible cultivar was G3 followed by G99-103 and GT54-9 during both seasons. However,
the more tolerant cultivar was G2003-44.

1.1.1.3.Adult females numbers (AFN)

Infestation with AFN began for G3 at 1% July 2016, for both GT54-9 and G99-103 at 15" July and
every G84-47 and G4 at 1% Aug (Fig2) .

The most recent AFN infestation occurred at 15" Aug on G2003-44 (Fig. 2). The infestation range for
AFN in the PC was 0-14.33 AF and a peak period of infestation was reported from 1% Sep to 15-Sep.
The GT54-9, G3, G84-47, G99-103 and G4 infestations with AFN were 15.67, 14.33, 5.67, 4.67, 3.67
and 2.33 AFN respectively. The descending order of AF infestation on the tested cultivars was as
follows: G3 > GT54-9 > G84-47>G99-1030.84 >G 2033-44>G4 (AF). The AF infestations
continued with GT54-9, G3, G2003-44 and G4 until 1% Mar 2017.

AFN 's appearances initiated on 15™ Jul for all cultivars used except for G84-47 and G3 which began
two weeks later. The incidence of adult females is 0: 10 AFN. The highest infestations of AFN were
recorded at 15" Aug to 1% Dec. Given this, the largest measured AF infestation was G3, followed by
GT54-9, G99-103, G84-47 and G4. Although G2003-44 proved to be the least one, a lower infestation
value of 1.06 AFN was given. Numbers of adult females in PC were lower than 1RC. Sadan (2015) in
Qena Governorate obtained similar conclusion. The Adult female’s population of SS showed two
peaks, the highest in 4" and 3" week of Sep in PC and 1RC, respectively. The lowest infestation was in
1% week of May in both seasons.

Moreover, the review of literatures showed that PC proved to be less infested by SS thanlRC (Tohamy
and Abd EI-Raheem 2008, Tohamy et al. 2008, Yakoub 2012 and Sadan 2015).

1.1.1.4.All stages numbers (ASN)

The first infestation of SS was observed at the 1% July 2016 in PC and at the middle of June during
1RC. In Fig (2), ASN infestation started on 1% July and continued until season end in PC. ASN’s
infestation scale was 17.33 to 414.7. GT54-9 has the highest number of ASN, followed by G3 ,
G99-103, G2003-44 , G84-47 and the last G4 . The highest infestation periods were lied between
1% Sep 2016 and 1% Oct, which were more than 10 ASN. The dates between 15" Aug and 1% Oct were
more than 200 ASN. The dates from 15" Oct to 15" Dec were > 100 and < 200.

For the infestation with ASN during 1RC, G84-47, G2003-44 and G4, which started two weeks later,
GT54-9, G99-103 and G3 AS appearances started on 15" June 2017. Highest ASN values were
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recorded at 1-Aug to 15-Jan -18. Of GT54-9 the maximum period was observed followed by G3, G99-
103, G4, G2003-44 and G84-47 that had <100 AS. Despite, the highest calculated infestation with AS
was corresponded to GT54-9 followed by G3, G99-103, G2003-44 and G4.
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Figure 2. Adult females and all stages fluctuation of SS during PC and 1RC in Mattana, Luxor, Egypt.
While, G84-47 proved to be the least one, giving a lower value of infestation amounted to 58.13 ASN
(Fig.2). All stages numbers in PC were higher than 1RC without significant differences. Therefore,
they have a long time to be infested by the surrounding 1RC. This may explain why there was no
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significant difference between the PC and 1RC in this field. The results are similar to those achieved by
Bonnett and Hewitt (2005).

ASN were slightly higher in the PC than in 1RC. The largest infestation was recorded for both tested
seasons between 15-Aug and 1-Oct followed by 1-Oct and 15-Dec. The same observation was obtained
by Gamal EI-Dein et al. (2009) at Gerga, Sohage Governorate.

In general, the tested cultivars and seasons varied greatly in their infestation with SS. The highest
intervals lied between 15-Aug to 15-Dec for nymph & all stages and between 15-Aug to 1-Oct for
females and adult females during both seasons.

1.1.2. Infested internode numbers (11N)

Fig. (3) illustrates during both seasons that IIN was observed for the PC at the 1 July 2016 and for 1RC
at 15 June 2017. The ranges of 1IN values were 1-5 and 0-5 IIN in plant and 1RC, correspondingly.
Furthermore, the highest periods for 1IN were recorded at 1-Sep until 1-Nov-16 in PC and at 15 Aug
till 1 Feb-18 in 1RC. GT54-9 gained the highest 1IN during both seasons and followed by G3, G99-
103, G84-47, G4, G2003-44 in PC and G3, and G84-47, G2003-44, G4 and G99-103 in 1RC. All
inspected dates for GT54-9 and G3 had more than 3 IIN expect the 1% inspected date during PC. The
highest peaks were recorded at 1-Oct for GT54-9, 1-Jan for G84-47, 1-Sep for G99-103, 1% Nov for
G3, 15" Sep for G2003-44 and 15" Oct & 1% Dec 16 for G4 in PC and at 1% Sep & 15" Nov for
GT54-9, 1% Oct, 1% Dec &15" Dec for G84-47, 1% Oct for G99-103, 15" Dec for both G3 & G2033-
44 and 1% Nov & 15" Nov for G4 in 1RC. The lowest peaks were recorded at 1% inspected dates
during both seasons.

Description, the number of IIN fluctuated during the two seasons
, this may be due to new internodes being created or insect moving. In PC, IIN was lower than
in 1RC. The highest IIN periods were recorded in PC on 1% Oct and in 1RC on 15" Nov. From 1% Sep
to 1% Nov and from 15" Aug to 1Feb . These data are consistent with the observation by Yakoub,
(2012) at Mallawi, EI-Minia governorate.

1.1.3. Infestation intensity (% infested internode) (11N%o)

During PC in Fig. (3), the highest 1IN% was recorded at 1th Aug for both GT54-9 & G3, 1% Sep for
G99-103 & G4, and 15™ Sep for G2003-44 and 1 Oct for G84-47. The least their values were obtained
at 15" Dec for G3, 1% Feb 2017 for both GT54-9 & G99-103, 1% Mar for G84-47 &G4 and 1% Feb &
1% Mar for G2003-

44. GT54-9 achieved the highest 1IN% followed by G3, G199-103, G4, G2003-44 and G84-47. The
period between 1% Jul until 1% Oct had the highest values of IIN% which were more than 24.
Nonetheless, during 1RC, the maximum values of 1IN% were set at 15-Jul for GT54-9, G99-103 &
G4; at 1% Aug 2016 for G3 and 15™ Aug 2017 for both G84-47 & G2003-44, at 1% Sep for G99-103 &
G4; 15" Sep for G2003-44 and 1% Oct for G84-47.

The lowest 1IN% was recorded for G84-47 & G99-103 at 15" Feb 2018 and for the remaining cultivars
at the last inspected dates. GT54-9 gained the highest 1IN%, followed by G3, G199-103, G84-47 and
G4. For the periods from 1% Jul to 1% Oct 2017, the 1IN% was higher (> 22) than the remainder.
GT54-9, G3 and G99-103 had the highest 1IN% for both seasons tested. The remaining cultivars had
gained fluctuating infestation. The higher infestation cycles from the reported 1% infestation to 1% Oct
were recorded in both test seasons. From the early periods of infestation until 1% Oct, the highest peaks
were seen in PC and in 1RC at 15/8/2017. During the PC (21.1%), IIN % (20.87 %) was lower than
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1RC. Yakoub (2012) reported that the highest 1IN% for GT54-9, G84-47 and G99-103 were recorded
on the 1% week of Sep for PC and on the 3™ week of Sep for both 1% and 2" ratoon canes.

1.1.4. Infested stalk numbers (Isn)

Isn increased with growing age plant dates in both seasons. The maximum values were at 1% July 2016
in PC and 15" June 2017 in 1RC (Fig. 4). On the other hand, the highest values in the PC and 1RC
were registered on 1% March. Isn followed this order: GT54-9 > G3 > G99-103 > G4 > G84-47 >
G2003-44 in PC and was GT54-9 > G3 > G99-103 > G2003-44 > G4 > G84-47 in 1RC.

In both seasons Isn increased by rising age plant dates. GT54-9 had the highest Isn followed by G3 and
G99-103. Nevertheless, G4, G84-47 and G2003-44 had different order during both seasons. The PC
(3.08 Isn) had lower than 1RC (3.23 Isn).

1.1.5. Infestation Incidence (% infested stalk) (Isn%o)

During both seasons studied, the same results of 1sn% were observed as those reported for Isn (Fig. 4).
Yakout (2012) found that correlations between plant age and Isn% gave positive and significant for
GT54-9, G84-47 and G99-103 during three seasons except for G99-103 at PC.

1.1.6. Infestation Index (1)

I values were clarified Il during both tested seasons for six promising sugarcane cultivars. In PC, the
range of 11 was 2.1:19.8 at PC and 0-19.91 at 1RC (Fig. 5). The highest range was recorded to GT54-9
between 15th July and 1% Nov 2016. However, the highest periods for G4 were between 15th Aug and
15" Oct 2016. The greatest periods for the rest of cultivars were ranged between 1%t Aug to 1%t Oct
2016. The highest 11 value was observed for GT54-9 followed by G3, G99-103, G2003-44, G4 and the
least one was G84-47. During 1RC, the highest Il period for GT54-9 was between 1% Aug and 15™ Oct.
G84-47, G99-103, G3, G 2003-44 had the same highest periods in PC. However, the highest periods
for G4 were fallen between 15 Aug and 15 Nov 2017. The descending sequence of the tested 11 in 1RC
was as follows: GT54-9 > G3 > G99-103 > G84-47 >G2003-44 > G4.
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Figure 3. 1IN and 11N% on six sugarcane cultivars during PC & 1RC.
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Figure 4. Isn and Isn% on six promising sugarcane cultivars during PC & 1RC.

Generally, the highest periods for Il were ranged between 1Aug and 1 Oct during both tested seasons.

The highest 11 were recorded to GT54-9 and followed by G3 and G99-103. The lowest one was the rest

of the cultivars.

Hafez and Salama, (1969) registered SS's male in Nag Hamadi, Egypt, but we have currently failed to

find that male. Also, Tohamy, and Abd EI-Raheem (2008), Yakoub (2012) and Sadan (2015) did not

record male. Therefore, Population ecology was changed.

2. Assessment of the best expression of infestation with SS.

To select the best expression of infestation with SS, correlation coefficient values between different

expressions of SS infestations and four meteorological parameters were detected. This will pick the best

expressions of SS infestation which had a strong important association between four meteorological
parameters and all cultivars of sugarcane.

2.1. Correlation coefficient values between different expressions of SS infestations and four

meteorological parameters

2.1.1. Temperature (T)

3. The coefficient of correlations between T (high, low, and medium) and various expressions of
insect infestation were reported in Table (2). During both checked seasons, all cultivars had a
highly significant correlation with different T levels and 1IN% (positive), Isn or Isn% (negative).
During the two tested seasons, Il had different responses, where, all cultivars had significant
positive correlations during PC except for G84-47, moreover at 1RC only GT54-9, G99-103, G3
for all T as well as G2003-47 at low levels of T earned significant positive correlation. Applying
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IIN, only G84-47 and G4 except at high T level gained significant negative correlations at PC. In
addition, G4 had significant negative correlations at both tested seasons except at high T level in
PC.

These findings differed with Sadan's (2015) findings, she reported air T expressed as daily
maximum and minimum T during
PC was highly significant positive for the total population, while negative one during 1RC
in Qena Governorate. All results of correlation between all stages and all T levels were
insignificant during both tested seasons.
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Figure 5. 11 and 11% on six promising sugarcane cultivars during PC & 1RC.

3.1.1. Dew point (DP)
For all tested cultivars during PC, significant negative correlations were observed during the PC
between Isn or Isn% and the DP at all levels (Table 3). Though significant positive correlations were
found for 1IN% for all DP levels except for the G84-47 at the high DP level. Il had also significant
positive correlations for all cultivars except G84-47 at all DP levels and G4 at the high DP level.
Furthermore, the significant positive correlations for GT54-9 between AS and all DP levels were
observed. G84-47 had been recorded with a negative significant correlation between 1IN and the DP
levels. G3 had significant positive correlations between AS and DP levels at medium or low levels and
G4 at medium DP. The other correlations were of insignificant importance. Significant negative
correlations between Isn or 1sn% and all DP levels for all tested cultivars were observed in 1RC. All
cultivars had a significant positive correlation between Il or IIN% and all levels of DP. For AS, GT54-
9 acquired a significant positive correlation for all DP levels.
Bringing together results of two seasons, significant negative correlations between Isn, 1sn% or

Mohanny et al., — Syrian Journal of Agricultural Research — SIAR 7(5): 501-518 October 2020



513

2020 +558l5¥) cundi 501-518 :(5)7 el Esadll Ly ) Ul — (19 A 5 igs

Il and DP at low and medium levels had been identified for all tested cultivars except G84-47 at
Il in PC. Also, GT54-9 gained a significant positive correlation between AS and all levels of DP in
both tested seasons. Xu et al. (2015) illustrated that there were relationships among all-weather
parameters and as an indicator of water vapor levels in the air, relative humidity (RH) directly affects
atmospheric visibility and strongly influences the formation of clouds, fog, and dew.

Table 2. Correlation between different expressions of insect infestation & T during two seasons.

Seasons | Ys T(Xs) | GT54-9 | G84-47 | G99-103 G3 G 2003-44 G4

High 0.204 0.204 0.371 0.401 0.300 0.398

AS | Medium | 0449 0.210 0.361 0.387 0.282 0.401

Low 0.463 0.192 0.383 0.407 0.279 0.449

High -0.053 -0.765™ 0.167 -0.211 -0.158 -0.465

IIN | Medium | -0.064 -0.764" 0.155 -0.219 -0.176 -0.482"

- Low -0.035 -0.741™ 0.188 -0.194 -0.145 0.475"
= High 0.854™ 0.528" 0.913™ | o821 | 0867 0.867™
S IIN% | Medium | 0.864™ 0.541" 0.918™ | 0828 | 0870™ 0.869™
O Low 0.880™ 0.555" 0922 | 083%™ | 0879™ 0.861™
sne | High | 0754 | 0877 | 0753 | 0774 | 0862 | -0.754™
Isn% | Medium | -0.764™ | -0.885™ | -0.766™ | -0.786" | -0.875™ | -0.764™
Low | -0739™ | -0.868™ | -0749™ | -0773™ | -0.866™ | -0.739""

High 0.666™ -0.059 0.762™ | 0.618" 0.620" 0.449"

[ Medium | 0.675™ -0.046 0757 | 0.618" 0.619" 0.443

Low 0.704™ 0.002 0.767™ | 0.643" 0.651" 0.483"

High 0.325 0.118 0.018 -0.029 -0.033 -0.147

AS | Medium | 0.336 0.127 0.022 -0.027 -0.029 -0.126

Low 0.365 0.164 0.058 0.009 0.010 -0.085

High -0.317 -0.365 -0.167 -0.363 -0.436 -0.557"

IIN | Medium | -0.312 -0.353 -0.160 -0.365 -0.438 -0.562"

- Low -0.279 -0.312 -0.125 -0.338 -0.411 -0.538"
= High 0.871™ | 0597 | 0.799™ | 0837 0.585™ 0.630"
S IIN% | Medium | 0.882™ | 0612™ | 0811™ | 0844 0.594™ 0.639"
2 Low 0.885™ | 0635 | 0827 | 0856™ 0.617" 0.658"
- lsn& | High 0673" | -0.754™ | -0779™ | -0824™ | -0.742™ | -0.742™
Isn% | Medium | -0.671" | -0.755™ | 0777 | -0.822™ | -0739™ | -0.746™
Low 0659” | -0.746™ | -0764™ | -0807" | -0.729™ | -0.736™

High 0.676™ 0.421 0.613" | 0597" 0.435 0.296

[ Medium | 0.687™ 0.429 0.622" | 0.602" 0.441 0.291

Low 0.707™ 0.458 0.648" | 0.624” 0.469" 0.315

*, ** *%% Significant at 0.05, 0.01, 0.001 level, respectively
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Table 3. Correlation between different expressions of insect infestation & DP during two seasons.

Seasons | Ys | DewpPoint(Xs) | GT54-9 | G8447 | G99-103 G3 | G2003-44 G4

High 0.502° 0.228 0.374 0.451 0.325 0.466

AS Medium 0.566° 0.326 0.418 0.527" 0.386 0.564"

Low 0.576" 0.325 0.443 0.531" 0.371 0.604

High 0.134 -0.717" 0.255 0.010 -0.073 -0.426

IIN Medium 0.120 -0.604" 0.216 -0.041 -0.069 -0.335

Low 0.122 -0.590" 0.232 -0.036 -0.039 -0.358

= High 0.793™" 0.361 0.802™" | 0.756™" | 0.763™" 0.695™
S 1IN% Medium 0.833™" 0.526" 0.824™ | 0771 | 0.799™" 0.756™"
Q Low 0.840™" 0.557" 0.832™" | 0789 | 0.819™ 0.744""
lsn & High 0587 | -0.720™ | 058" | -0621™ | -0.762" | -0.721™
Isn% Medium -0.683" | -0.814™ | -0697" | -0.725 | -0.851™ | -0.829"
Low 06727 | 0792 | -0695" | 0.713" | -0.844™ | -0.822"

High 0.690™ -0.083 0.704" | 0637" | 0576" 0.356

[ Medium 0.716™ 0.039 0.720™ | 0670" | 0.618™ 0.503"

Low 0.733™" 0.085 0.714™ | 0692" | 0.649™ 0.531"

High 0.574" 0.339 0.233 0.232 0.158 0.055

AS Medium 0.587" 0.362 0.252 0.251 0.172 0.082

Low 0.613" 0.386 0.275 0.279 0.207 0.137

High -0.114 -0.113 0.085 -0.117 -0.205 -0.322

IIN Medium -0.095 -0.107 0.099 -0.096 -0.187 -0.308

Low -0.053 -0.064 0.140 -0.060 -0.144 -0.266
2 High 0.793"" | 0.689" 0.836™ | 0872 | 0.692" 0.714"
g 1IN% Medium 0.786™" | 0.686™ 0.830™" | 0.876™ | 0.698™ 0.711"
& Low 0.780™" | 0.701" 0.844™" | 0.874™ | 0.724™ 0.737"
- Isn & High -0.546" | -0635" | -0.666" | -0.702" | -0.627" -0.617"
Isn% Medium 0545 | -0626" | -0.667" | -0.703" | -0.624™ -0.612"
Low -0516" | -0594" | -0632" [ -0.666™ | -0.597" -0.588"

High 0.737"* 0.556° 0.748"" | 0735™ | 0591" 0.471°

[ Medium 0.748"" 0.562° 0.754™* | 075" | 0.604™ 0.483°

Low 0.756™" 0.568"° 0.767"" | 0763 | 0.619” 0.505°

*, ** *x* Significant at 0.05, 0.01, 0.001 level, respectively

This indicates that the relationship between all checked cultivars and all the DP rates varied depending
on the cultivar variations and the inspection seasons as well.

3.1.2. Relative humidity (RH%o)

All cultivars had significant negative correlations between high RH% and IIN% during the plant cant
except G84-47 at medium and low RH% (Table 4). On the contrary, there were significant positive
correlations between Isn or I1sn% and RH%, as well as between 1IN and RH% for G84-47 and G4.
Significant negative correlations were also observed for G3 and G2003-44 at high or medium RH and
I1; for G99-103 between all RH% and I1; and for GT54-9 between low RH% and 1.

The positive significant correlations between IIN, Isn or Isn and all levels of RH% were identified in
1RC except G99-103 at high and medium RH%. The correlations between 1IN% and GT54-9 at all
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RH% levels or G99-103 or G3 at high and all medium RH% had negative significant correlations.
Additionally, for G84-47, G99-103, G3, and G4, positive significant correlations were detected
between AS and low RH% . Only GT54-9 had significant negative correlations between Il and high
RH%.

In general, significant correlations between RH% levels and 1IN% or Isn were confirmed during both
seasons for all cultivars.

3.1.3. Wind (W) (km/h)

The meteorological site did not include low W levels so they were ignored. There were no significant
differences between AS and high or medium W during the PC (Table 5). Significant correlations were
observed between wind at medium or low levels and IIN % (positive), Isn, or Isn % (negative) was
registered during PC. Only the G84-47 and G4 had significant negative correlations between the high
or medium

Table 4. Correlation between different expressions of insect infestation & RH% during two seasons.

Seasons Ys RH% (Xs) | GT549 | G84-47 | G 99-103 G3 | G2003-44] G4

High 029 | -0137 | -0.29 20202 | -0.158 20.202

AS Medium 0266 | -0052 | -0.262 20184 | -0.143 20.149

Low -0.184 0.033 0176 0093 | -0.096 20.008

High 0223 | 0824~ | -0112 0.361 0.245 0573

1IN Medium 0243 | 0854~ | -0.086 0.358 0.250 0591

- Low 0238 | 0865~ | -0043 0.328 0.242 0590~
3 High 08447 | 0522 | -0.024 | 0818~ | -0878° | -0.878"
= 1IN% Medium | -0.779 | -0452 | -0.889 | -0.782 | -0833" | -0.855
O Low 06507 | 0281 | -0.766 | -0671" | -0.719° | -0.742"
o g High 0716° | 0.843~ | 0714 | 0723° | 0774~ | 0814~
e Medium 07107 | 0.814~ | 0693° | 0702 | 0.738~ | 0788

Low 0596 | 0698~ | 0566 | 0584~ | 0612° | 0654~

High 0612 0080 | 0760~ | -0530° | -0.594° | -0.351

I Medium 0546 | 0157 | -0707" | -0488 | -0542° | -0.295

Low 20,440 0278 | -0602 | -0379 | -0428 0127

High 0.033 0175 | 0273 0.368 0.263 0.353

AS Medium 0.115 0226 | 0.287 0.406 0.272 0.354

Low 0.390 0487 | 0494 | 0615° 0.471 0516°
High 0519° | 0583 | 0448 0.620° 0668~ | 0775
IIN Medium 0512 | 0598~ | 0471 0.646" 0.669° | 0767
= Low 06227 | 0721 | 06400 | 0755~ | 0731~ | 0.789~
5 High 0861 | -0423 | -0.657" | -0.668" 0371 20.449
S 1IN% Medium | -0.779° | -0.353 | -0570 | -0574 20.300 0373
& Low 0597 | -0083 | -0.315 -0.296 20,031 0.126
High 0715 | 0.782~ | 0.770~ | 0823~ | 0745~ | 0.786"

'Izrr'](f; Medium 0648~ | 0.723~ | 0.712° | 0.757 0.600° | 0.718"

Low 0598~ | 0652 | 0.609° | 0.643" 0.606° | 0643"

High 0508 | 0201 | -0.364 0321 0175 0.003

I Medium 0431 | -0.144 | -0.281 20.239 20.110 0.042

Low -0.150 0126 | 0027 0.071 0171 0.267

*, ** *%% Significant at 0.05, 0.01, 0.001 level, respectively
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Table 5. Correlation between different expressions of insect infestation & wind during two seasons.

w G 2003-
Seasons Y’s (km/h) GT54-9 G 84-47 G 99-103 G3 m G4
(X’s)

AS High -0.072 -0.002 -0.057 -0.122 -0.181 0.017

Medium -0.006 0.055 0.032 -0.101 -0.120 0.011

N High -0.306 -0.565" -0.134 -0.278 -0.289 -0.534"
™~ Medium -0.462 -0.711™ -0.134 -0.495" -0.414 -0.645™
g 1IN High 0.690™ 0.449" 0.621™ 0.691™ 0.659™ 0.644™
8 Medium 0.703™ 0.514" 0.787™ 0.707™ 0.725™ 0.794™
o Isn & High -0.637™ -0.698™ -0.609™ -0.645™ -0.567" -0.700™
Isn% Medium -0.792" -0.821™ -0.759™ -0.795™ -0.701™ -0.818™

I High 0.496" 0.016 0.433 0.374 0.399 0.106

Medium 0.444 -0.084 0.505" 0.323 0.389 0.150

AS High -0.025 -0.107 -0.269 -0.380 -0.254 -0.090

Medium -0.083 -0.077 -0.229 -0.389 -0.277 -0.102
© N High -0.334 -0.303 -0.310 -0.546" -0.530" -0.630™
2 Medium -0.379 -0.303 -0.357 -0.586" -0.556" -0.649™

§ 1IN% High 0.575" 0.435 0.460 0.421 0.287 0.317

&) Medium 0.572" 0.442 0.417 0.407 0.265 0.275
- Ish & High -0.247 -0.300 -0.356 -0.369 -0.286 -0.370
Isn% Medium -0.271 -0.303 -0.379 -0.382 -0.313 -0.351

I High 0.425 0.183 0.230 0.187 0.072 -0.149

Medium 0.387 0.214 0.196 0.176 0.048 -0.155

*, ** *** Gignificant at 0.05, 0.01, 0.001 level, respectively

level of W and IIN as well as at low wind levels and 1IN for GT54-9, G99-103, G3 and G2003-44.

During 1RC, only G3, G2003-44,and G4 had significant negative correlations  between

the high or medium level. In addition, GT54-9 gained significant positive correlations between high

or medium level of W and IIN%. In the PC, there were significant correlations between the W levels
and different infestation strategies, not one in the 1RC.

Conclusion:

It is clear from the observations mentioned earlier that the best expressions to infest sugarcane by SS

were 1IN %, Isn or Isn%.
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