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Figure 2. Seasonal fluctuations of mean density of Monosteira alticarinata eggs, nymphs and adults
on jujube trees and its relationships with temperature and relative humidity in Birjand region, 2021

LM)_}-;
Bl

Sampling date

=9

\f" JLAJJ-XS}-J:{QLL»

daly 5 Ol ¢S LS

Lol

rad

Casby g les



....)gh&&@&&\ﬁSw)ﬁcoblg@j(u&ndum’

\Al

BT b SBolgs 9 Dlie K amb Oladd
el o T Y U 53 Olis S b Olieds O g0
¢S, (Coccinellidae osl gl 51 ¢S 590iS” & 8 in
55 & 5,Y 5 Chrysopidae osl gl i o, sl 48
S b Oladis O 2o 4 Erythraeidae ol 5l i as”
Ol 5 . Ldd pluls s Ol Okl s Ole
23 ol ¢S ol plalis L;HT@? b Olads
o i Coccinellidae ol gl laeS ; suiiS caibae
SbaS 4 by e Jlgl o S g sl gl 1y Slgl 3
Gholus daly (0 JSK2)s, Erythraeidae ol sl
5 L L M. alticarinata s.b Oluss Cunex b
ssboler ol onls 0L F 5 ¥ K 55 s Cu b,
Comer o515 ke 5800 0> b JS8 oyl s o
B3 0kl 31 i sl Jead 5 Olis oS anb Olads
15 oSSk Sl 1pn 05 0 8 5 Dbl Jub g5 L
Comazr p 5 okl @alS oy ey b Olads Comax
-L;))ch-@rbowa VS‘J: U;.JS’YL, Al 03958 ol
r,zm 'ci)ls 4 bge WA Jl s Hlg Jead 5 ol
Jle 53 5 YONEF/A Comar oS5 o S0ka L ole 5l =
BS15 oSla Ll sls 5 o sl 4 b e VP
INERCIE QYN == /) SIS
X
308 ke Sl 3 1 08 o 5 L
Ol i (558 Lo 3l oy 5 0k ol 355 slaolaly
SRl g by RIBIL s S (6,18 03 4 g esle
o) Camar Olalb 5 gy o J5b 53 S 2L kS
O 3 o 9 5oly Jos 3 5 L oS 1 5 8L 2ol 31 5T
Pl ol sl ST ol Comer (ST Sl I
Ol hom ol dS A odss ol y g g Sl 5 JolS Ol i
WSy S5 1em 0db 3w LS Lng (258 Oles
ke Calibes slaolaly 5 505,57 ¢S 5 1, Ok ys

LS o S E

" B 3 ol St Comer oS5 YL
b odalin S Fr VN0 (S5 Kl s 4 il
Sz o515 5 (g 5 250 Jlw 53 2 55 0le g Jiloh )
b 53 Al ke 5 A8 el iy B ol
G b ey 355 e o ST 4 ele OLT o)l 9y
S0k oS Sk Iga OS5 5 Olie slaeS
Ol s 45 Sy ) b b GOSG Hs 0, 8
Lghgﬁ SUY 5 S gl e ST L5 ols
Opo3T bl Ldd odalin S5t y5 (S odkdasy , oSt
S JolS Dl (1S5 Sl Dy a5 41 (Shnr
5 St (Star odas0lE (i usby 5 s b e
5 P130g=+/\A# d1300= /YFA) Les b 0T s gse s
- sro st 3 e Stnen 5 (Prago=+/F++ 1400~ /104
1400==+/YAO 5 P139g=+/FVV I1309=—+/\Y0) s
31 g Cagby b (P1400=1/VYY
Dls S Cumor 5 (b SO

JJS omer b aOlog B Y sle S
5 M. alticarinata «Sew (oS o i 5 o) 5 30
OLE VP e 544 Jl s G i 53 1y 0T b Ol
S5 g0 oalin F 5 ¥ ol S 55 &S boles das e
035 sl b b 55 Slis &S Conex (S5
Okl Joad 53 IS Comazr 05715 dewsy 555 7 1 4 Ol
T o 2o e 53 8 55 s ol Sl SR sl
Gt 53 WA Jl s Okl fuzb )3 S Carax
padoma b 53 VP L 5s 5 ele sy e ety 9Ty
o4 S Camaz 5l opl 1 g o S ole 5l 5
kS Al Lol pen s sl Juad g8 by Bl Sl
2l A 2l T Comer 1158 03 5w 5 WSS,
S J§ Comaz (ST Sln Oy (Ser 03057
0L g 3550 o 53 8 53 cd Sasb) s Lo b ols
T1300= +/527) L3 b 0T Jls dme 5 e  Sisad odins
Staer 5 (P1a00=+/+A 1200=+/FYD 5 P1ago=1/+++)
5 P130g=1/\VO (r1399=—+/Y90) I3 gxe b 5 i

355 g o gby b (Prago=+/+ 08 dria00=—+/YF4



bl Oladss

Vo Lo oY o)les OV F il ( alS

\Ax

(%) Aup1winy anirejas pue (D) ainjesadws) ueaj

> 72/80/66ET
> LT/80/66€T
> 0T/80/66€T
> £0/80/66€T
P 92/0/66ET
b 6T/20/66€T
b 2T/L0/66ET
S0/20/66€T
62/90/66€T
22/90/66€ET
ST/90/66€T
80/90/66€T
TO/90/66ET _
SZ/S0/66ETS
81/S0/66€T 2
TT/S0/66€T'S.
70/S0/66ET
82/70/66€ T
TZIY0/66ET

L0/70/66€ET
TE/€0/66ET
¥¢/€0/66ET
LT/€0/66ET
0T/€0/66€T
€0/€0/66€T
L2/20/66€ET
0¢/20/66€T
€T/20/66€ET
90/20/66€T

1
1
9
$
9
9
9
9
9
9
9
4
¢ vT/70/66ET
¢
¢
¢
¢
¢
4
$
¢
¢
+
o

o N O N o 1 o 1 o
2 < S M M N N A A .0 o
S o
S ® 4
S
I “q
[

2 “

]

T * 9

@
<
<
<

@

et

=

<

o

7]

o

=

)

T

°

>

S

7]

c

5]

T

e

=

<

=z

¢

c

2

=

K

>

o

<)

o

<

S

S]

T

o o o o o o

o o o o o o

© n @90 M N

SIWBUA [enyeu
S1I pue eleULIRIN[R "IN JO ANsuap uoieindod ues|y

s Y S

I

<

Olaios cd{.‘w’ Jf

e b T el 5 S n

23 (i Lsby 5 les O

P

Figure 3. Seasonal fluctuations of total population density of Monosteira alticarinata, its natural

W44 Jlo s o g Ol

enemies on jujube trees and their relationships with temperature and relative humidity in Birjand

region, 2020
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Figure 4. Seasonal fluctuations of total population density of Monosteira alticarinata, its natural

enemies on jujube trees and their relationships with temperature and relative humidity in Birjand

region, 2021
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Table 1. List of natural enemies of Monosteira alticarinata collected and identified in Birjand region in years
2020-2021

Species Order Family
Coccinella septempunctata Linnaeus Coleoptera Coccinellidae
Exochomus nigripennis Erichson Coleoptera Coccinellidae
Adalia bipunctata Linnaeus Coleoptera Coccinellidae
Hippodamia variegata Goeze Coleoptera Coccinellidae
Oenopia conglobata Linnaeus Coleoptera Coccinellidae
Scymnus syriacus Marseul Coleoptera Coccinellidae
Stethorus gilvifrons Mulsant Coleoptera Coccinellidae
Chrysoperla carnea Stephens Neuroptera Chrysopidae

Erythraeus (Erythraeus) pistacicus Haitlinger, Mehrnejad & Sundié¢

Trombidiformes Erythraeidae

Chrysopidae

e’

= Coccinellidae = Chrysopidae

Erythreidae

1%

Coccinellidae
67%
Erythreidae
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Figure 5. Relative abundance of the natural enemies of Monosteira alticarinata collected on jujube
trees in Birjand region, 2020-2021
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Abstract

The jujube lace bug, Monosteira alticarinata Ghauri is one of the important pests of jujube in South
Khorasan province which gained great economic importance in recent years. To study the seasonal
population fluctuations of M. alticarinata and its natural enemies, sampling was done weekly from the
start to the end of the cropping season during 2020-2021. Jujube leaf was selected as sampling unit. Ten
jujube trees were selected, in total at each sampling time; 200 leaves (20 leaves from each tree) were
collected from different geographical directions and the number of different biological stages of the
jujube lace bug as well as its natural enemies were counted using a stereomicroscope. The Pearson
correlation coefficient was used to determine the relationship between lace bug density and temperature
and relative humidity as variables. The highest population density of egg, nymph, and adult lace bug
stages were 394.3+69.09, 114.4+20.5, and 42.4+6.92 on August 15", September 5", and August 1%,
respectively in 2020 and 434.9+75.31, 126+20.43, and 40+11.50 on August 9", August 30", and
September 20", respectively in 2021. In both years, a positive and significant correlation was observed
between jujube lace bug total population density (r2o20= 0.603, P2020=0.0001 and rzg21= 0.475, P2021=0.08)
with temperature, however the correlation was negative and non-significant for relative humidity (rzo20=-
0.265, P2020=0.175 and ra021=-0.349, P2021=0.059). In total, seven ladybird species, one lacewing species,
and one parasitic mite species were collected and identified as natural enemies of the jujube lace bug in
Birjand. The results of present study can be used in the integrated management of the jujube lace bug.
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