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Table 1. Population density of nymph and adult (Mean+SE) of Pseudaulacaspis pentagona in Kiwi fruit
orchards of Guilan province during 2015-2017

Nymphal Scale Adult Scale
Year Region Region
West Center East West Center East
2015 70.8+892a* 682+849b 658+896b 86.0+6.58a 822+836b 884+14.25a
2016 204+369c 49.6+329b 650+517a 294%218C g5g464gp 404%:4.09a
2017 416+6.25¢C 46.0+485b 68.0+433a 552+315b 512+478b 778+324a

il e Calitee bl s ds s /00 cb..»)b DI gre SoglE 5 g g siasOlis (s A s Doglie oy, M
* Different letters in each row indicate significant differences between different regions (P<0.05)
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Figure 1. Max, Min temperature and number of Pseudaulacaspis pentagona in Kiwi fruit orchards in
central region of Guilan province during 2015-2017

W“lb JL«-‘ DL 45 6)}]9 4: C_,Je‘.} &:".‘:‘.‘.’ 6\.&0)}1 9 J"K
a3 YO VL als, savie b boglajyy sl

V) ATAF ladle b amslin 3 & 5 555 Vo ¢ pm soncke

OIS s wlisy sl a5 aniy o)
Jle s gles Ll a8 sls olas (LG owlid ga o&Kans)

Ol g oSV 288 egn A5 Jlo| 4 VY40



Max & Min Temperature ( °<C)

40 -

D5 3 e et S Oljn 5 Cmazr Dl okl gy GpaTold 5 233

7¥

Sla b dl b ol (S psdse ol 2 e Gy V)
(Y JS2) dalos S deluels oS 25 5 Al

—— T.Max

I 53 83 s S5 s S Ee Gas A) AP 5 G,
(o gmmbes a3 53 ) G 28T (les 4eS L by slias VY40
4% 5 (Gey V0) YYFAF cladls bawlas s 45:}.3 59, YV

r 120
- 100
r 80

F 60

Adult and Nymphal Scale

S Ol e 45 (658 ¢l 5> Pseudaulacaspis pentagona is juw <ol o sl 5 s aeS” iy Sl ks Y K

WA B YA sladle b

Figure 2. Max, Min temperature and number of Pseudaulacaspis pentagona in Kiwi fruit orchards in west
region of Guilan province during 2015-2017
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Figure 3. Max and Min temperature and number of adult and nymphal scale of Pseudaulacaspis
pentagona in Kiwi fruit orchards in east region of Guilan province during 2015-2017
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Table 2. Population density of Pseudaulacaspis pentagona at different sampling dates in Kiwi fruit
orchards of different regions of Guilan province during 2015-2017

Number of Number of

. Total Total Total Parasitism
Year Date .Of Region Site .Of . nymphal adult parasitized (Mean +SE) (Mean +SE) percentage of
sampling sampling nymphson  adultson 10
scale scale scales adult
10cm cm
1394.2.7 West Talesh 42 78 25 21+0.2 3.9+045 20.83+5.24 A
1394.3.4 Rezvanshar 75 84 31 3.75+1.02 42+1.32 195+431¥%
1394.4.16 Bandar Anzali 62 91 31 3.1+0.56 455+ 1.36 20.26 +4.23°¢
1394.5.21 Bandar Anzali 95 69 36 475 +1.21 3.45+0.65 21.95+5.11°P
1394.7.5 Talesh 80 108 38 4+201 54+1.78 20.21 £3.99 ¥
1394.2.9 Center Rasht 46 83 24 23+0.11 4.15+1.65 18.6 £3.98 &
1394.3.10 Rasht 78 76 27 3.9+1.06 3.8+0.65 1753 +4.24 %"
1394  1394.4.13 Fooman 53 84 28 2.65+0.87 42+1.23 2044 +£5,01°¢
1394.5.13 Rasht 93 58 23 465+1.32 29+045 15.23 £4.54 ™
1394.6.22 Rasht 71 110 46 355+1.21 55+231 2541 +3.78F
1394.2.2 East Langerood 43 87 22 2.15+0.54 4.35+1.33 16.92 £4.654"
1394.3.5 Astaneh 74 80 33 3.7+1.05 4+124 2143 +578B
1394.4.10 Roudsar 53 86 30 2.65+0.65 43+1.35 2158 +4.56 ¢
1394.6.1 Langerood 95 63 35 4.75+2.03 3.15+0.89 22.15+4.89°P
1394.7.11 Langerood 64 126 48 3.2+1.01 6.3+2.35 25.26 +3.65F
1395.2.11 West Talesh 28 22 9 1.4+0.01 1.1+0.02 18.00 £3.98 ~
1395.3.17 Rezvanshar 35 28 13 1.75+0.32 1.4+0.03 20.63+£4.24 %
1395.4.19 Bandar Anzali 25 32 14 1.25+0.45 1.6+0.14 2456+5.01C
1395.5.6 Bandar Anzali 40 35 19 2+0.12 1.75+0.31 25.33+4.54P
1395.6.30 Talesh 19 30 19 0.95+0.11 15+0.11 28.78 +3.78 F
1395.2.8 Center Rasht 52 22 14 26+0.14 1.1+0.01 18.92 £3.98 4
1395.3.18 Rasht 48 35 19 24+0.78 1.75+0.08 22.89+4.24°B
1395  1395.4.13 Fooman 42 58 22 21+0.24 2.9+0.35 22.00+5.01¢
1395.5.9 Rasht 61 24 10 3.05+1.01 1.2+0.05 11.76 £3.54
1395.6.28 Rasht 45 40 22 2.25+0.32 2+0.12 25.88 £3.78 ¥
1395.2.4 East Langerood 55 64 28 2.75+0.14 3.2+1.02 2353+4.654
1395.3.8 Astaneh 62 30 18 3.1+0.68 1.5+0.02 1957 +5.78 ¥
1395.4.20 Roudsar 80 44 21 4+1.09 2.2+0.03 16.94 +4.56 ¢
1395.5.19 Langerood 54 26 15 2.7+0.23 1.3+0.08 18.75+4.89 ™
1395.7.26 Langerood 74 38 15 3.7+0.64 1.9+0.15 13.39 £3.65 ¥
1396.2.9 West Talesh 33 44 18 1.6 +0.32 22+0.24 23.38£3.24 A
1396.3.17 Rezvanshar 40 53 19 2+0.12 2.6+0.14 2043 +3.31%
1396.4.25 Bandar Anzali 29 59 24 15+0.11 3+0.43 27.27+3.23°¢
1396.5.22 Bandar Anzali 41 62 28 2+0.14 3.1+045 27.18+3.11°
1396.7.4 Talesh 65 58 25 3.2+0.64 29+0.35 20.33+3.99F
1396.2.4 Center Rasht 35 43 16 1.7+0.12 22+0.12 20.51 £3.98 A’
1396.3.22 Rasht 41 48 21 21+0.11 2.4+0.32 23.60+3.24B
1396  1396.4.18 Fooman 39 40 17 19+0.14 2+0.11 2152+3.01¢
1396.5.25 Rasht 55 63 28 27+0.21 3.2+0.56 23.73+4.54 "
1396.6.29 Rasht 60 62 22 3+0.11 3.1+0.66 18.03+2.78 ¥
1396.2.3 East Roudsar 52 61 20 25+0.24 3+0.45 17.70 £4.12 4~
1396.3.10 Langerood 68 75 24 3.4+0.64 3.7+0.75 16.78 £2.78 "
1396.4.14 Chaboksar 78 75 20 3.9+0.52 3.7+0.74 13.07 £2.56 ¢
1396.5.10 Langerood 70 88 35 35+043 4.4+0.84 22.15+3.89 "
1396.6.19 Astaneh 72 90 32 3.6 £0.66 4.5+0.88 16.16 £+3.15 ¥

25308 Yo (g3 ki gas a5 claas s sl W
* The number of branches in each sampling was 20.
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Table 3. Spatial distribution and parameter estimated from s?/m for Pseudaulacaspis pentagona on
different regions of Guilan province in 2015-2017

Stage of Region 2015 2016 2017
Growth s?/m ID YA Distribution s*m ID Z Distribution ~ s?/m ID z Distribution
West 5.63 2252 3.71 Aggregated 2.32 929 131 Random 4.70 18.82 3.13 Aggregated
Nymph Center 528 2115 350 Aggregated 1.09 437 -0.04 Random 2.56 10.26 1.53 Random
East 6.10 2441 3.98 Aggregated 2.06 824 1.06 Random 1.38 5.52 0.32 Random
West 251 10.06 1.48 Random 122 491 0.13 Random 0.90 3.60 -0.31 Random
Adult Center 426 17.04 283 Aggregated 159 6.39 057 Random 2.24 8.96 1.23 Random
East 6.04 2417 3.95 Aggregated 151 6.04 047 Random 1.76 7.07 0.76 Random

b olajs)) les GOl g il oo OT Gl aels 03
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3 gt oS spdons folo Olge 4 Ll o (r g
0555 s p B K3 S 3 5 Aal 3T (ST
b D5 ol e St ST S Ol 53 L
35y o dd(s s paisas bl ples 3 15 Wl S LG
5 oS5 ORIB Y S sy s BB Sy b5
Ll g5 g Ol L;}:{éhi[{)} Q)S)bﬁmdg.&?i;;}ﬂ
sl sl OAs ey 5 adbte 5Ll 58, Card
5 Sl pde Jdo 4 S il Dy Gl 5 Ok s
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Abstract

The mulberry scale pest Pseudoulacaspis pentagona (Targioni) (Hem.: Diaspididae) has entered Kiwi
orchards causing worries to gardeners in recent years. The damages of this pest by feeding of both adults
and nymphs from host plant sap, which weakens the plant and cause gradual death of the tree. In the
current study, three geographical regions of Guilan province (i.e. west, east, and central) where the kiwi
fruit is largely planted were selected. During 2015-2016 pest population changes and the rate of pest
parasitism were studied. The results indicated variations in pest density in the studied areas. The spatial
distribution pattern of nymphs and adults of these regions were aggregated and random. The highest pest
density was recorded in 2015 from the east of Guilan (88.4 £ 14.25 adult scales in 10cm) while, 40.4 +
4.09 and 77.8 = 3.24 were recorded in 2016 and 2017 respectively. The Temperature fluctuations and
parasitism by Encarsia berlesei Howard were found to be the limiting factors for pest activity. The
presence of parasite was found to be remarkable in sampled areas. The highest number of parasitized was
recorded in the third generation (38.78 parasited adult scales in 10 cm) from east Guilan in 2015. The
annual parasitic activity rate of this parasitoid can be considered as one of the most important options in
management of mulberry scale pest on the kiwi. The results could be improved and incorporated in
management of this important pest.
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