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Abstract

The leopard moth, Zeuzera pyrina L. (Lepidotera : Cossidae ) is a
serious polyphagous pest attacking fruit, wood and ornamental trees in
Egypt and in many other countries in the world. Seasonal fluctuation of
the population was monitored on six host plants (apple, pomegranate,
pear, guava, pecan and olive) in Alexandria governorate during two suc-
cessive years (1988 and 1989). Moths started to emerge during late
April or early May until July and continued to October and December ac-
cording to the host. An assessment of occurence and abundance of an-
nual broods was approximated. Appropriate insecticidal application was
determined for each host. The seasonal calender of Z. pyrina stages was
constructed in pear orchards.

INTRODUCTION

The bionomics of Z. pyrina was studied on apple and olive trees by Mokhtar
(1977) and Tadros and Abd-Allah (1987), respectively. Larvae bore their tunnels
mainly in the heartwood of the stem and branches, causing serious damage to the
trees , and the pest most probably undergoes only one generation per year.

Abd El-Kader and Zaklama (1961), El-Defrawi et al. (1967), Mokhtar (1977),
El - Sherif et al. (1985) and Ismail et al. (1988) monitored Z. pyrina on appple, pear
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and olive trees in mid - Egypt. Ecological studies on the six fruit hosts except pear
in the north of Egypt are rare and rather incomplete.

The aim of the present study was to monitor Z. pyrina on its magjor six hosts
in Alexandria governorate in an attempt to design a more successful control pro-
gramme in the future.

MATERIALS AND METHODS

A. Seasonal aboundace

The seasonal fluctuation in Z. pyrina population was esimated in apple, pome-
granate , pear , guava, pecan and olive orchards in Alexandria governorate during
1988 and 1989 seasons.

The pupal skins protruding from the infested trees which indicate moth emer-
gence , were the criterion for the assessment of the fluctuation in population density
of Z. pyrina. Ten randomly distributed trees of about 15 - 20 years old were sub-
jected to study in each fruit orchard. In December 1987, the old pupal skins were
removed from all selected trees. Starting from January 1988 and until December
1989, counts of new pupal skins were practiced twice a month. On each inspection
date , the counted pupal skins were removed to avoid double counting . Detailed be-
haviour of emergence as well as peaks of moths were recorded for each host.

B. Progress of infestation

For each host, data of the seasonal abundance were cumulated monthly during
the two years of study.

C. Effect of hygrothermic conditions

The effect of the day - maximum temperature ( DMxT) , day - mnimum tem-
perature ( DMnT) and daily - mean relative humidity (DMRH) on the rate of Z. pyrina
moths emerging from the six hosts was studied throughout the two successive years
1988 and 1989 .

The direct effect (Simple correlation, r), the precise effect (partial regres-
sion, p.reg. ), analysis of variance (F) and explained variance (E.V.) of the weather
factors on the rate of moth emerggence were calculated according to the "C-
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multipliers" formula described by Fisher (1950).

D. Seasonal calender of Z. Pyrina in pear orchards

During the two successive years 1988 and 1989, half - monthly inspections
were carried out on 50 pear trees infested with Z. pyrina in Maamoura, Alexandria
governorate to determine the periods of occurrence of the different stages.

Periods of moth flight with their peaks were estimated by counting the newly
pupal skins. Egg occurrence coincided with the life- span of moths ( 4-7 days) . Lar-
val occurrence was recognized by the active holes, characterized by the sawdust
and excrements ejected from the entrance holes of the larval tunnels. During winter
months, larval, as well as pupal existence were recognized by taking them out from
their tunnels by a wire.

RESULTS AND DISCUSSION

A. Seasonal abundance

The mean number of pupal skins/tree (mean number of emerged moths) on the
six fruit tree species in Alexandria during 1988 and 1989 is illustrated in Fig. 1.
Moreover, Table 1 describes the beginning and the end of normal moth emergence.

1. On apple trees

Moths started to emerge in Alexandria region during late April or early May,
and continued until early November. Peaks were recorded on early May, early June,
late July and late August.

2. On pomegranate trees

The commencement date of moth emergence was in late April or early May
and continued until November. Peaks were recorded on late June, late July, Late
August, September and late October.
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3. On pear trees

Moths emerged in pear orchards from early May until late October at the
northern part of Egypt with peaks on early June, early July, August and September.

4. On guava trees

Emergence started during late May and continued until late October at the
northern part of Egypt, while peaks were on late June, early July, early August and
early September.

5. On pecan trees

Moths started to emerge in the northern areas during mid-May and continued
until late October or early November . Peaks were observed during late June, early
July, August, September and late October.

6. On olive trees

Moths started to emerge from early July and continued until early December.
Peaks were found during late July , late August, September, late October and late
November in the northern parts of Egypt.

Figure 1 and Table 1 show that Z. pyrina moths started to emerge during late
April in apple and pomegranate orchards, then in pear, guava and pecan, while in ol-
ive orchards, moths emerged during July. Moths ceased to emerged during January,
Febuary and March.

From the practical view point, in the northern regions, the best time for in-
secticidal application to control Z. pyrina in apple , pomegranate , pear guava , pecan
and olive is early May, early June, late June and late July, respectively.

B. Progress of infestation

The cumulative numbers of Z. pyrina pupal skins (moths) per tree on the six
considered hosts in Alexandria during 1988 and 1989 are illustrated in Fig. 1. Data
indicated that the seasonal cycle consists of an activity season which lasted for
about 5.5, 5.5, 5.5-6, 6, 7 and 6.5 - 7.5 months annually in olive , guava, pécan i
pear , apple and pomegranate orchards, respectively. The remaining months express
the inactive season of moth flight.

In December 1988, the initial numbers of moths emerged from guava, olive,
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pecan, pomegranate, apple and pear trees were 6.5 , 9.8, 10.4, 12.8, 15.2 and 16.0
months / tree / year , respectively. One year later, in December 1989, the respec-
tive numbers were 12.4, 17.5 , 19.4, 27.1, 27.4 and 29.2 moths/ tree / year
showing an increase in rate of infestation of about 1.8 - 2.1 times during one year
only.

This double increase in rate of infestation is an important parameter which
necessitates the need for urgent control in fruit orchards .

C. Effect of certain weather hygrothermic conditions

Table 2 shows the direct effect (r) , precise effect (P. reg.), analysis of vari-
ance (F) and the explained variance (E.V.) of the day-maximum and day - minimum
temperatures and the daily mean relative humidity on the rate of Z pyrina moth
emergence in apple pomegranate, pear , guava , pecan and olive orchards in
Alexandria during 1988 and 1989.

1. Effect of day -maximum temperature (DMxT)

Data in Table 2 indicate that there are positive and significant direct effects
(r) of DMXT on the rate of moth emergence during the two years in the five fruit
hosts, while in olive the effect was positive and insignificant. The true effect was
insignificant in all fruit hosts.

2. Effect of the day - minimum temperature (DMnT)

Table 2 shows the direct effect (r) of DMnT on the rate of moth emergence
which was significantly positive in the five fruit hosts, while it was positive and in-
significant in case of olive. The true effect was insignificant in all fruit hosts ex-
cept in pomegranate and pear during 1989 only.

3. effect of daily - mean relative humidity (DMRH)

The direct effect (r) of DMRH on hte rate of moth emergence was positive and
significnat in apple, pomegranate, pear (1989), guava (1988) and pecan ( 1989),
negative and signifcant in olive and insignificantly positive in pear (1988) , guava
(1989) and pecan (1988). The true effect was insignifcant in all fruit hosts.
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Figure 1. Actual (A) and cumulative (B) mean numbers of Z. pyrina moths/ tree in

apple , pomegranate, pear guava, pecan and olive orchards in Alexandria
governorate during 1988 and 1989.
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Table 1. Periods of moth emergence and their peaks on apple, pomegranate, pear,
guava , pecan and olive at Alexandria goverrnorate during 1988 and 1989.

Host Year First A Last A Peak

Apple 1988 Apr. (2) Nov.. (1) May (1) , Jun (1) ., Jul, (2) & Aug. (2)
1989 May (1) Nov. (1) Jun (1), Jul (2) & Aug.(2)

Pomegranate | 1988 May (1) Nov. (1) June (2) , Jul (2), Sept, (1) Jun (2),
1989 Apr. (2) Nov. (2) July (2), Aug (2), Sept.(2) & Oct.(2)

Pear 1988 May (1) Oct. (2) Jun. (1), July (1), Aug. (?) & Sept. (2),
198¢ May (1) Oct. (2) July (1), Aug. (1) & Sept. (1)

Guava 1988 May (2) Oct. (2) July (1) & Sept. (1)

1989 May (2) Oct. (2) Jun (2) , Aug. (1) & Sept. (1)
Pecan 1988 May (2) Oct. (2) Jun (2) , Aug. (2) , Sept. (2)
1989 May (2) Nov. (2) July (1), Aug . ( 1), Sept, (1) & Oct.
(2)
Olive 1988 Jul. (1) Dec. (1)
1989 Jul. (1) Dec. (1) Aug. ( 2), Sep. ( 2) & Oci. (2)

July (2), Sept. (1), Oct. (2) & Nov.

(1) = First half of the month (1-15)
(2) = Second half of the month ( 16-30).
A = Apearance.
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4. The combined effect of the three weather factors

Data of the run analysis of variance (F) for the combined effects of the com-
plex factors (DMxT, DMnT and DMRH) on the rate of moth emergence (Table 2) were
significant in the six fruit hosts during the two years except in 1989 on guava and
olive. Almost 64-67, 66-85, 49-72, 45-81, 55-64 and 36-63% (with a general
range 36 - 85%) of the variability in the rate of moth emergence could be attributed
to the changes in the three tested weather factors together in apple, pomegranate,
pear, guava, pecan and olive orchards, respectively.

These results clearly indicate that the activity of Z. pyrina moths in the dif-
ferent fruit orchards is mostly related to the combined effect of certain weather
factors rather than to the single effect of each factor alone.

D. Seasonal calender of Z. pyrina in pear orchards

Table 3 shows the seasonal calender of Z. pyrina constructed in pear orchards
in Alexandria during 1988 and 1989. Under the field hygrothermic conditions, pupa-
tion took place frequently during late March or early April and continued until late
October. Flight season began druing early May and fluctuated until late October, with
peaks during early June, early July, early August and September. Egg deposition al-
ways coincided with the moths emergence period. Larvae were found infesting pear
trees during the whole year round. Development of larvae was at its peak during
summer months, while during winter months, prologation of the larval development
was noticed.

Field observations indicated that Z. pyrina undergoes its development during
the whole year with no detectable hibernation, and the pest seemed to have only one
generation annually in pear orchards.
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Table 2. Simple correlation (r) , partial regression (P. reg.), analysis of variance
(F) and explained variance (E.V.) of DMxT, DMnT and DMRH on the number
of emerged beetles of Z. pyrina in Alexandria during 1988 and 1989.

Year DMXT DMnT DMRH . EéZ'
(r) P. reg ) P. reg n P. reg ()

Apple:

1988 + 0.75**1+0.19  [+0.79 **|+0.15 +0.16* |+0.11 9.9** 64

1989 + 0.677+024 |+ 0.80 *4+0.20 | +0.45* |+0.10 |10.1** 67

Pomegranate:

1988 +0.66** |+0.17 +0.78 **[+0.15 + 0.51 [+0.10 9;1%% 65

1989 + 073" 140.17  |+0.88** |[+0.17* |+ 0.62**|+0.11 34.6%* 85
Pear:

1988 + 0.69**140.28 |+ 0.60* |+0.17 [+0.19  |+0.04 43 * 49

1989 +0.76** |14+0.40 |+ 0.80*4+0.29* |+0.79** |+0.18 17.5%% 72
Guava :

1988 + 0.64* |+0.13 1+0.83 **|+0.11 +0.70** [+ 0.07 b7 et 81

1989 +0.63* [+0.23  }+0.65* [+0.15  }10.45  |+0.06 3.3 45
Pecan :

1988 +0.61* |+0.16 +0.73** 140.13 +0.33 +0.04 4.8 55

1989 + 0.63* [+0.16  H0.75** [+0.14  |0.57* [+0.08 |8.0** 64
Olive :

1988 +0.43 +0.07 +0.42 +0.05 -0.58* [-0.12 6.9* 63

1989 +0.32 +0.05 +0.25 +0.03 +0.54* 1-0.13 2.3 36

* = singinficant at the level of 0.05

** = singifcant at the level of 0.01




H.A. MESHAH et a/

126

SJO10BJ JoYlem Uesl eAJeT -

UuoW 3Y3 40 48y pu Z 8y i sead 1npy [F 663
yiBuow 8y 4o jley s | 3yL | edng @ NPy +
/_/_1_1999.LL./_/./_Zggs999999/_/./..Ll_nulggggl.l_L99999999999/_ o
SSOZS/_GI.SZE.VZOJZE[SSQ/_G[ZSSO9[9/.662.V.78.V€9|.9€86ELS %H
=
=
I.I.lLZZZZZZZZZZZZZLlI-..LI-I.I»[I.I.[ZZZZZZZZZZZZI.I.I.I.\.I-I.I. ON_J._
SVSGOESQQgOJSSVESl169.7.VZZZ.VmuJS102591/_915.781600558528 Dw
CVGSI.llslszselssoo.VS.VCr_ZSI.l.EZI.SSB/.ZVQOGZ.VZZ/.I.[.VQ&G =]
+ |+ + + +| H +|@ A |
(%]
ojle| el e|o|o]ejo|eje|o|aloje W_
[}
m
L] L VR | e o () e v Ll ) ) LS S O S B BN O o e | )78 MY (O B (56 RS L VS DY (1 R 6 1) 0 0 O B S 9 153 o (S
+| +|+| +|@| + | +|@| +| @\ +] +
AR A E R E A E R N I
___________________________________________________=________________=_
aj| N [0} S v r r W VIN 4 { aj| N 0 S A4 r r W VIW 4 r qu
l
m
6861 8861

-91210UI9A0B BLIPUBX3|Y Ul 6861 PUe 8861 Bulnp saa.1 Jead uo eunAd 7 jo Jepusjed [euosesS * € d|qel



POPULATION DYNAMICS OF Z. PYRINA IN ALEXANDRIA GOVERNORATE 127

REFERENCES

. Abd El-Kader, S. and S. Zaklama 1961. The chemical and mechanical control of
inner stages of Z. pyrina. The 1st Arabic Conf. of Hort. 16th April, 1961.

. El - Defrawi, M. E., I. Hanbal and S. M. Hammad 1967. Biology and control of
leopard moth on pear trees in U.A.R., PI. Prot. Bull., F. A. O., 15(4) : 70-76.

. El - Sherif, S. I., A. W. Tadros, F. M. L. Afifi and F. F Abd- Allah. 1958. Monitor-
ing Z. pyrina L. population in apple , pear and olive orchards. Bull. Fac. Agric.,
Univ. of Cairo, 36(2) : 1293 - 1304.

. Fisher, R. A. 1950. Statistical methods for research workers. Oliver and Boyd
Ltd., London.

. Ismail, LI, N.A.Abu-Zeid and F.F. Abd-Allah. 1988. Ecological and behavioural
studies on olive tree borers and their parasites, Agric. Res. Rev., 66 (1) : 145
- 152

. Mokhtar, A.M. 1977. Studies on the leopard moth, Z. Pyrina L. and its control .
M.Sc. Thesis, Fac . of Agric., Cairo Univ.

- Tadros, A. W. and F. F. Abd- Allah. 1987. Studies on the biology of the leopard
moth Z. pyrina (Lep., Cossidae) on olive trees in Egypt . Zagazig J. Agric . Res.
(under publication).



128 H.A. MESHAH et al

Zeuzera pyrina ¢ lisll Gl Ll “,‘.u.‘,.l.l Llaall

el g Ll gall g s 2aSl e Lo gl ge il slatl e

\'G'Aﬁgf.\xl%‘, ¢ Vuu_,.ll:n").m.l"c)‘,]a_'.l ¢ \CL.AJA-A‘;LCOMA

A€l ¢ Ly Calinalen o (L3 Lo ) del 30 alS — )
g-iJJ|—"L3.5’J}J|©J:~_J|3$J4—c;\UL_\:J|Z:nLinH.\.Qa.n-—\'

Slad¥y Gty LS el pales (Al apubadll la¥l o clasl) Gl L 5a5ay
Gl liall alan b pamsdd QBE oy pdladl Slly a zaadl By a3 el
LounSull | Wadlaa oo ouia3dly ol Galgally c oiasdly e slaslly e glasd) oo Jolse
s sale B3Il ol dasal Salsl USa il all £ asa Ty YA VM gallaall raladl Jola
A Gl cslssl . Jaladl g o3 unn sasasa () 0380 5 (FSa gosdll sataly sl
Gilaa S olal il gass clemnly paty walsd @i wuas oSl L daly ple IS Cianall
o olesSIT Lo b gl Gt wlase o ysad e Sakiune el aa ¢ Gl3AL (<Gl
s SaSIl 30an i Sliall GUSAL 1Y aalyad gacnse pass (a0 3y 130 Jole JS



