olide i Olidod avass aeldead RPN IRT LN
(as — o) YOA-FEEA LS

(AO-AY) AFAF Jlw ) o5led o A www.entomologicalresearch.ir
- ¢ ) ooy 2 >

Jgdor 5 (Fom) S AL 1 pely Aliss sk b LS LS 485 30 aalllas

Tetranychus urticae Koch (Acari, Tetranychidae) laki s> 5,6 a5 S

" o o ey doama Ao T dios 2 G leS ) g pho lnge

IS g5 ol Ol sl e ALS s slan 5 bt i 65,8 -
Ol ol (Ol 5l ed i A Gl ol 5 wlido i 05 S Lskul Y
Ol Jils Obw )l s JaLf Slagolen 5 pulido o ejjf olasls =¥

Ol oo S ol (55,5LES wlidie i 05,8 jliils ¥

S

4 il e Jls Y| oA S Tetranychus urticae Koch (Acari:Tetranychidae) (glaka& s> 5,0 48

WL:J“ C]a..e ML)\:}- o‘.ﬁf S d‘il LS.J\.:) J‘)J.;- 9 L;-&LJC,.M..:_)J.: ("':“"t"'i alises LSLAC,.JQLQ JQSU SOr ))JG..A
5 (K2 53 iV ST e V) Ky el 3510kl s oK 2 55 @iVl S| e 0) Ky ity 35105 o Jolis
(s 53 YO los Ll 53 Slislesl s mdis KT ) s SV STk 9) K el 55t e
Cewd 4 ml el NV el Suobicela Ay oLy, Celu V8 (655 0593 5 Loy PrEO dlash,
Ul o el 30t 9l 508, sk 5> 3 slawS FoL 51t g e)s3 Jsb ke sl
Jsb Sl o SVL g 3, VT VYA YT L ol Cs 5w esle (slaaS gl 5 3, Y VYO VYN0 Y88
gl el S5 che 53 LS a8 alie sl ChlE ) 2eS Losld wdi QLS (555 o3l ladS ses
e 25 3 VVY 5 ANVA CAYVY s 5w el S5 C)k.ﬂ 23 SropPS 093 sk oSSl sl Ol Dls e
4 oS de sk 5o ULt S 5 S e dos 3 S el 35Sl 2 IS (5500058 Olges G e
C})a,.u BE) db .Jbﬁ‘ )}@Jﬁ QLA) BE) (lr)w-“ 38 ‘_;LL CJ.' A 4....«:[9:0 Loy ARVAR 9 YY/20 XY LJ"\J" w;f:
gt 5 (€x) S5 4 Aol Olsme o VL L acsloes /YT 5 4/8F /00 S 5 el 2t 5 2okl S
e oS 3 el 35008 503 OLE gl s S S KT e Vs S| ke & s s 5y YO iyl
Lol o fse 5l S0 55 o olS 85 s Sy e L) 5 e sleaisn (500 48 55 min Jreld 5 o

Al SBT il co e glaasl s il ol a8 C

el (S5 & el (85 s cslabaii s 56 S 1 galS (glaelly

kkheradmand@ut.ac.ir : S g p S Gy Lol e,\:w..iy'*

QINAYN0) dlie o dy 55l = (A1/A14) allis il o 556

&

A mobihio pulia Slifial muads aslilad


www.SID.ir

s Sl ey il sl b L oS g das U alllas 01, Ken 5 (g phae

4o e

51 oloms 510G @\) CH S Tetranychus urticae Koch (Acari: Tetranychidae) (glaki s 5,0 48
2L A 658 A Sl i 3Tl (Van de vire, 1985) dil e sl 3 s3ladl e &Y pamme
MB ool 55 5l ST S0l 5 S Olse 4 opones (Zhang, 2003) das_s 513 des 5,50 basbulS
o s s 40 b Ol OlS as IS 5 A, (Hussey & Parr, 1963) &S o 3505 Jsmams cpl 4 1) 5
(ledd 5 Jaily iy glrey s Jsb «umex oS15 (Kropezynska & Tomezyk, 1989) Al o JalS oS
oS il g5 e 31 Olson oS Sa S s 3 5ot B ol (Sn Slalaiss (56 45 sl 5 55000
; Bounfour er al., 2002 ; Wermelinger et al., 1991) 5,5 513 o & 5 Lds IS b gims oS 5 sltle wlS adss
ol 4 ond VLS i 3 IS ,56 Jalse 51 S, (Sedaratiyan er al., 20115 Steinite & Ievinsh, 2003
e ole Ol L aaly 53 alS w0k (Khoshgoftarmanesh, 2007) 3L oo 0L 5we olS (gladis cons s U
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Table 1- Components of stock nutrient solutions (g/)

stock Components g/l
A KH,PO, 27.2
B(K,) Ca( NN(’%Z Ao 118.1
anos 425
Ca( N03)2 .4H20 118.1

B(K») KNO; 50.5
KNO; 50.5
B(Kj3) Ca( Nos), .4H,0 118.1
KCl 14.9

MnS0O,.7H,0 1.5

ZnS0O,.7H,O 0.5

C CuS0,.5H,0 0.3
N32M004.2H20 0.03

BO3H3 1.5

Iron chelate Fe-EDDHA 16.7

Xy 3 s lle o.,\})’ J\j_e\ J\M}(No) :‘Jﬁ‘ 4:.!}\ slds g(x)u.&dl.a\ )‘}:Sbw)\ \J."ul Lﬁf')"’) J}J}-MW
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p.= l’;*‘ ) (Y) Wsles

' Al o ol 5 XA BX o Aol 55 S X o U0l 531 S = Py
gx=1-p. 3) (*) dsles
Kyae o XA B X s kol 3 aS X e B0y ol 31 Cd = g

di=llivi. @ () atsles
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Ll Sle aolie A2 b=l (SAS Institute, 2003) SAS ver. 9.1 Slsle s sl eslimal b Laesls Jols 5 4
Kolmogorov - Q)Aﬂ Shesliad b 5o Wesls 05 S Jbo e 8 rl?u’\ SNK ;)yﬂ 5 One-Way ANOVA %,

NI {t?u’\ Excel 2007 laws &5 s 15 50i SR, ( Minitab 14 ) Smirnov

oy W
L)

T Lok 0l DLLS (g5 5 glaaS 53 (55 0y50 dob 5S0le ¥ Jsdr 53 ekd s el bl
S g 03 (035 0555 Jsb Ol 5 A (pand 55 Y/0A 5 WIAY /Y (i Sy il 5 0 0 5 2kl 00 508
da.ﬂjs S 4 esle GlaaS 53 (5693 Jsb oy S 5 i s S edaline Hls e DL by Sl
FI7Y 50 ey 35k cla.ﬂ); S RSTE Jsb 5 A el 55,5 Y/4A el 2 e CE_UU\‘/AV cpeelly 5 geS
b s odali Sl jms Ml S0s mlave 53 b aly 50 el 3 Laesle ,87 05 o590 sk :0be o 5 555
L Lag oo S s ply il gl Lol 400 OS5l (s ps0 Shighe osle 5 5 slaaS &Sipl w ax s
AV sb il i I e ol 3 3 m se oy s 3l Gl LS (@55 al e Uk oS Ao 0
VPV 5 V08 i 4 KT il s SV ST e VB L sl i BLelS (5, eole 5 5 slaaS 53 6,Y o)50
SWYY o5 a5 KT ) 5n Vs S e 4 ke Lo s QLS (55 3 WOl 0¥ 0553 o FobsS 5 55
i g ety S0 e b edd 4155 DS Doyl slins0lts ol s 38 s 555 VTR
28 slge 5 Jols sy e (pl b el i JlS (g, L)Y SuS Al LY 5l (Gl bl e bas )Y
L Objee ol Conslin cdalate 5 s 4 I A3 L)Y A5 ol 53 Ol iy Colital 5 ol 3 552 5
Sl 5 oS Sl 5 glanle plSostal 51 A0 Slopast ool 45 das e (Rl SUT dher 4 o
(Roustaee, 2002) ol O S s 5

2y s VYO 5 V¥ i 5 el 5508 mhaw 53 ele 5 5 slaaS Jsl ol il dl e 0 5 SYSb
el Ikl mla 53 esle (GlawS 53 5 il 5 v 53 S laaS 55 S e e 003 dsb Sl
S 3 053 @l o353 b fols S e 4y B (6l ine IV sl o b 4l 8 13 8 s
oty 3510 el STUE i S5, /80 e ks el S 2t Leld i DS (55 el
el CBIE 2t sl OLLS sy S GlaaS 53 g3 e ess 0s53 dsb xSSle ol OLE Sls gme sl
o3 S adalie s ims OV oty S 1 50 (Sl i L i al Dlie 45 Bl Ole3 Sk ol S
Glachle S5 0L s e M) el ilise s Do osle GlakS 3 ays ol dib S e 2
pde g gazms 53 LRI a3l 5 5 GlaaS o Sl tud 05 J b R W PP | I K G R
S ol Ol by il laclale s 5 oglaas Fob 1 e e Jle e Ol Jls e SV s
S s slaeyss Jsb oSSl ol 635 0L L alesl sk plad 3 5 (glaaiS (spa 5 525 e
33 e 3 530 VPO 5 VYD ONV/EF S alty 15ty s 35M0] (35008 06 s 53 5 (slawS §5L,

G5 P S Fil 5l i e Glesss sk nKle 3 S 555 VOV 5 VVVA AT esle glaws
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e, 9s Jsb Ols esle (glaaS ;s aS Jl= )5 5 Hls ome Dl 3L ey il clacble Lo 4dss olals
bt 55 U n Sl At Ve s ] Ko a5 U oy B 5 3 ok e
e 3, s 555 VP 5 YAVD i oS 5 Dl e iy ey S S s asle 5 i slaS
Gl Sl Sos i 53 L anly el a5 553 al Job o 513 OLE esle slowS 3 ayss ol b

ol Sls pme B
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Table 2- The mean (+SE) of different developmental periods of 7. urticae (days) on plants nourished with different levels of

potassium

stages sex K, K, K3 P-value

e Q 4/87+0.16 ** 4.61+0.13*4 3.98+0.06 °* <.0001

88 3 44340224 4.83+0.19 *4 4.08+0.09 °* 0.0109

. Q 1.46+0.09 ®°# 1.67+0.08 ** 1.26+0.05 °# 0.0015

anva 3 1.3120.15%4 1.56+0.13 *® 1.2240.09** 0.1200

protochrys Q 1.35£0.10** 1.11+0.08 ** 1.170.07** 0.1372

alis 3 1.40+0.12°4 1.28+0.11*% 1.24+0.10** 0.6520

protonymp Q 0.96+0.07 4 0.81+0.06** 0.9120.06 ** 0.3389

3 0.81+0.11**, 0.83+0.06 *® 0.75+0.07 ** 0.7147

deutochrys ? 1.02+0.06"* 1.12+0.06 ** 0.95+0.03°* 0.0531

alis 3 1.12+0.09 ** 1.09+0.07*® 1.3740.11*® 0.0670

deutonymp Q 1.10£0.05** 1.05£0.08** 1.07£0.03 ** 0.8193

h 3 1.03+0.10** 0.87+0.04 % 0.79+0.05 °* 0.0596

teliochrysa Q 1.32+0.08 ** 1.35+0.08 ** 1.32+0.04%* 09175

lis 3 1.3320.10** 1.37+0.09** 1.43+0.10*® 0.8018

Q 12.20£0.40 ** 11.78+0.25*# 10.73£0.17 °4 0.0009

Total 3 11.66+0.61 ** 12.15£0.53"" 11.35£0.39°F 0.5052

Q 16.00£1.70 ** 9.76+0.85°* 14.56%1.15** 0.0014

longevity aA B A

3 29.75+4.35 23.94+3.58 21.81+2.56 0.3968

Lit Q 28.46+1.31°4 21.28+0.88 °* 24.45+1.10 "% 0.0001
ife span

3 40.31+4/20*® 36.20+3.49 *® 33.4042.31 %% 0.4834

" The means in each row with the same lower case letters are not significantly different within different levels of potassium at 5% level
(SNK).

" The means in each column with the same capital letters are not significantly different within different developmental stages of males
and females at 5% level (t-test).

Ly e Ol 555 GV ¥/E) osle slawsS § 5k 0550 5 (5u0) 0 /8) Fub 51 i o) slaosse Ik oS

331 G cnl 3 el 35008 mhaw Sl eel Sy slie Sl a8 el 5aS L ailSgn e lows 0553 a8l
S 4m~4t'.% slacdle Ol oS g5 0 Sl 4 OIS e 1y @L:', o> Bl ) (Wermelinger et al., 1991)
booel sty s b ols Cod AKRLST Ll 15 3 3 gmse Sl 5 ol (siltle sla Shs ald
S Gt 3 ol @ LS il Rl el glaaS FoL 51 e ld) glaesss sk aaly clile 2alS

S S LLs (Wermelinger et al., 1991) 55 sean (glaadios 5,0 a8 olidcay; by S0 L aaly o
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Lo SRl OF 3 spmge 35S Olpe ol L3 ly 35S S 3 &S el el 0L Sl
C':'t” LS ol Olgpe jralS Doys0 53 45 Ay o B0 4 1A (Alikhani er al., 2011; Sotiropoulos e al., 2006)
Rl gy il (glses s Jsb 5 il &S (g5a0 5 55 g Olgee olS kS 5 Sosdeee S gl oI
Chle Lot 4l 0LlS gy eole slaaS 15 es Jsb . Sle o 5L (Van Lentern & Noldus, 1990) Lb
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sdall 55, Y0/M) Sols 4 5 sl Glagdis c)a..d et 3 5 sbaS s e Jib o Sle VL el 4 sl
ttest Oyo3l 3l ol s Gob i sdalie (ol pme IO oty Ciliie sl Olo a3 3)5m 3 Lol 3 S
S5 oz oY Jole s a eely sl man s el 5 5 sleas gl il slse,ss Jsb Ols
35 dalie osle 5 5 glaas b 3 S s, Jole bl 3 ol ine SVl 53 e oh 5 pss
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LI S (555050 Sl g o055 b g 613 e b ealy il e (F J5dn) 3 555 VY 5 AP
SOB A e Sl Sty 98 Ole (ol sme SV il ks sk Lol 40 o Ol S
53 Srop 33 Jsb Sk (Wermelinger er al., 1991) 43 S sdalie ety e lacbile s (gladaii s
515 0Lt gl oS b 0lan s S35 VIVY 5 AVA VPV 5 el 3t 5 51d 63 3a -l
Skl o 33 0555l Jsb p 2eS 5 sl CBIE ) 2eS (ol QLS oy GRS e Jsb ot
A edalie Sl e el S5 Gl dis i 53 ol 510 e s S(555b 4 13 S edalie ol
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oty 2 A 5 Ikl 508 CjJM 22 0 GrupES Ol pramen A edalie sl 5kl CJM 53 S
3 2kl =gl Ol 5 Ad aslee (§ 35058 0550 sk 3 esle a Gl 4 (S5 FYVA 5 OV CVO/PY S S
W5 OISl o3le SanS jas Jsb Sl L ol s Gl (Fsde) 138 edalie s s SOl ol 5 5aS
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Table 3- The mean (+SE) of reproductive periods (days) and fecundity of 7. urticae on plants nourished with different levels of

potassium
Ky K, K3 p-value
Pre -oviposition 0.98+0.06" 0.86+0.07° 1.0420.08" 0.2680
Oviposition 13.71%1.39° 8.18+0.82° 11.7241.05° 0.0030
Post - oviposition 0.65+0.17" 0.42+0.09" 0.830.16" 0.1353
Daily fecundity 5.54+0.18" 5.83+0.4" 5.28+0.2° 0.3775
Total fecundity 75.61+8.25" 51.13+5.81° 63.79+£5.74°  0.0418

The means in each row with the same letters are not significantly different at 5% level (SNK)*
Gadd) Lohua s S Ol 3 28 LoE Ky) cow 3 euly chle 2alSTL oS ol oas 3158
sl zal OlalS (Wermelinger er al., 1991) 3505 355 Jo LS 5 5 GaSs 5 5 SalS 055 S s «J st s
rL?L}\ L slbeed OlS 5 a8 Ogman olas Sas a5 Xyls 555 tlé.s g e sla il ol s il
01§ o 1 (Ruuhola & Yang, 2005) Ll e oLS CL%: 05 ekd gy p LS S dﬁ@b o OlS ke e
4.3”.41:;1AMCL_AJJMCLGJQ_,J}ergl{L;La&SNJJL&\P\&Y:jlééaﬁ@)}lﬂw\
)}.\;'Lsﬂ Jw‘)tg-b LAU.)JSJJ.,\.:A v...:jftﬁ E) L};‘Sﬂ)i ool QLAS U’i‘ SE) c}}’\.& “ J..&L: LSJ""B C)Lcsj.? &AS J:JJ
e g 6uv§m Be oS r.wuk:; Olgee 306 L abasly 53 0l rL>_L}\ Sl s 5l )by .(Malakouti et al., 2005)
aal, ol Jeed 5 Olpme b A2l OLpe Ol 45 r.,.dl.g Oljer iulsdl a8 ol onls Olis (glabaiigs 5,0 aS
A aJs.«v.J oJLA L;LA‘LS QJJ 3 v.‘>u .L«Jj.v DL J:.“.!J.el V.:..JLD_ ;),,QS L s ULJ:J DL .JJ\J u,u_,.{u
-olid s & 3l ,aad r*"b‘i@w)“ o 35l (,.ML:J Shestazad flize 1o Mo 4 (Wermelinger et al., 1991)
L Ly ol e lakBs SOEAS Cemexr 5 S5upS Ol SR O35 s Osk s oS
5 ) OS5 bags s 5 badal sl Ol 2l 531 el 3508 K55 5,155 55 (Mohiseni et al., 2011)
(Tulisalo, 1971) ai laais 53 5,6 a8 sl S5l el bl

B S S e e 5 S e A
SYYPO S OVE S Ky 5 Ko Ky bl s aw 655 e 5 S e doys Goiod il S ol s b
s sdalie 055 al s 55 ealty o3l sl plad 03 e 5 S e dos 0 SVL s S dlons do s Yo/TY
I PV FL PPN A RS PTINCA T R SRR FERPPEE SR ES B SV W O W
G Fp el CBE LI L S g sb 4l aee 2is it DL e o 5 5 5 el e Ol
sdalie oy Y/50 Oljpony 5 by 3,15l pedams 53 (630Y 0355 om 5 S m VU e 3L Rl o5
2 e 5 S dons 3 KS edalie (g5 e 53 (e 5 S 65 el CBE VL 0 S - 0 s
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Table 4- Mortality percentage of preimaginal developmental stages of T. urticae on plants nourished with different levels of

potassium
Ky K, K;
Egg 26.36 20 15.45
Larva 1.38 3.65 0
Protochrysalis 1.44 0 2.38
Protonymph 0 0 1.23
Deutochrysalis 0 0 0
Deutonymph 0 0 0
Teliochrysalis 1.56 0 1.28
Total 30.74 23.65 20.34
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Fig. 1- Age- specific survival curve of T.urticae on plants nourished with different levels of potassium
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Fig. 2- Age- specific mortality curve of T.urticae on plants nourished with different levels of potassium
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Fig. 3— Frequency distribution of death curve of T.urticae on plants nourished with different levels of potassium

OF crFomly 5 325 YONMY Olpe a by 3t o 53 DLl £5,0 55 LaaS () (S5 & el o 5V

3 C“" SaaS 5eb Ol s bas S65 a4 daledle 4 s S ala>Se YV/0 Ol 4 5 el JJUJL’;.n‘daM)J
S5 4 el Olge ST 3 5, YEVA 5 YOPY CYUAY (3 5as 5550 el 310 5 3okl 03 5008 s
58y ol eSS g 1 i Oles Ste LaeS oS el O Sl olly 35155 oo 53 W5 0o U3 LawsS
S Ol sl by i o i b et 4085 OLS IS e (5 Olige L) S0 255 s

9


www.SID.ir

s Sl ey il sl b L oS g das U alllas 01, Ken 5 (g phae

50 +

n

|.‘.l.

"

| n

40 " —=—K1
| |
| : ... —— K2
| * -
%
:\: .|| %, I'. K3
30 "l 'un
bb: II Y .nl
h be L
€, ", n
%b L
L}
20 A ®
b’% l.ln..
, .l.
hﬁﬂ%o 'l...
s,
. ln“!“
10 b "un
ey ls:.-I'~.l'lh
%9 n
ity w
Wity PR "'.-,
wd %, -
0 * B
T T T T T T T T 1
a 5 10 15 20 25 30 35 40 45
Age(davs)

el At gl ol 405 LS g5 Turticae Z55 a4 deal Govn - JS&

Fig. 4- Life expectancy curve of T.urticae on plants nourished with different levels of potassium

G5 laaiiss 5,6 a8 (S5 st 5 s Sl bl aslie Sl adel Sty Sl 4 a2 5 L g pems 3

AL S0l s 5 wely Olpe S50l 48 5,5 Blatlipgh ) 015 s eoslty Clisen Glaclale L sk 445 OLalS
5 31l U8 G oS s 085 1 38 lehss 56 a8 Jrald 5 o olS S ) Vi
Gl p o 3l J 5ol o eslinad s esls (LI JmS Gl hs ple 50 s e Rl e el S
sladle b balalS s Soms,de iS5l oslizal 3208 6 ar 5 b K (w3l aas 2alS 1) 3l ol ade
Slaoged Jlasl b 5 g Jgams 8 sl a5 b dolate s & oM ladshe 55000 w05 5

.;ﬁﬁ\}@&fﬂvﬂ\ﬁﬁdw cble ogf@x@qii});;ydqﬁm
«5)‘)-<~'\;*‘

Slaboan 5 GislS b iz 05 8 b g G pl 3L 5550 UG ags 5 Jlo Coles Sl alews

J}&Lfﬁ Jl})ﬁjﬁ;ﬁu‘ﬁ AK.:.J\) ‘Ql;q‘)ﬁ‘ w.b‘/._z dasl.ﬁ

ay


www.SID.ir

(AO-AV) VYA Lo ) ot & b o i Sl jaas skl

References

Alikhani, F., Saboora, A. and Razavi, K. 2011. Changes in osmolites contents, lipid peroxidation
and photosynthetic pigment of Aeluropus lagopoides under potassium deficiency and salinity.
Journal of Stress Physiology and Biochemistry, 7(2): 5-19.

Bounfour, M., Tanigoshi, L. K., Chen, C., Cameron, S. J. and Klauer, S. 2002. Chlorophyll
Content and Chlorophyll Fluorescence in Red Raspberry Leaves Infested with Tetranychus
urticae and Eotetranychus carpini borealis (Acari: Tetranychidae). Environmental
Entomology, 31(2): 215-220.

Carey, J. R. 1993. Applied Demography for Biologists With Special Emphasis on Insects. Oxford
University Press, New York, USA. 206 pp.

Hagqgparast Tanha, M. R. 1992. Nutrition and Metabolism of Plants. Islamic Azad University
Press, Rasht, Iran. 527 pp. [In Persian]

Homes, M. V. 1961. Systematic Methods in the Determination of Nutrient Requirements of Plants.
Université Libre de Bruxelles, Laboratoire de Physiologie végétale, 6: 99 136.

Hussey, N. W. and Parr, W. J. 1963. The effect of glasshouse red spider mite on the yield of
cucumber. Journal of Horticulture Science and Biotechnology, 38: 255-263.

Khoshgoftarmanesh, A. H. 2007. Principles of Plant Nutrition. Sanati EsfahanUniversity Press,
Esfahan, Iran, 462 pp. [In Persian]

Kropczynska, D. and Tomcezyk, A. 1989. Some feeding effects of Tetranychus urticae Koch on
the productivity of selected plants, pp: 747-755. In: Griffths, D. A¢:and Bowman, C. E. (eds.),
Acarology V1. Ellis Harwood publication, New York II.

Malakouti, M. J., Shahabi, A. A. and Bazargan, K. 2005. Potassium in agriculture of Iran. Sana
publication. 352pp. [In Persian]

MINTAB. 2000. MINTAB User’s Guide, version 14. MINTAB Ltd, UK.

Mohiseni, A. A., Dashadi, M., Shahverdi, M. and Kooshki, M. H. 2011. Efftect of
Macroelements (N.P.K) on control of ' Tetranychus urticae Koch (Acari: Prostigmata:
Tetranychidae) on Phaseolus vulgaris variety Derakhshan and Agronomic characteristics of
crop. Journal of Plant Protection, 25(2): 107-115. [In Persian with an English summary]

Morard, P. 1973. Contribution a {,etude de la nutrition potassique du sorgo grain. These doctorat
es sciences, Universite Paul Sabatier, Toulouse, 199 pp.

Morard, P. Bernadac, A. and Vall, V. 1990. Selectivity of the root absorbtion of nutrients ions in
grain sorghum. Journal of plant nutrition, 913: 249-268.

Nijjar, G. S. 1990. Nutrition of fruit trees. Second edition. Kalyani publishers, New Delhi —
Ludhiana. 311pp.

Roustaee, A. M. 2002. Management of plant disease. Jahad Daneshgahi of Tehran University
Press, Iran. 400 pp. [In Persian ]

Ruuhola, T. and Yang, S. 2005. Wound- induced oxidative responses in mountain birch leaves.
Annals of Botany, 97(1): 29-37.

SAS Institute. 2003. GLM: a guide to statistical and data analysis, version 9.1. SAS Institute,
Cary, NC.

Sedaratiyan, A., Fathipour, Y. and Moharramipour, S. 2011. Comparative life table of
Tetranychus urticae (Acari: Tetranychidae) on 14 soybean genotypes. Insect Science, 18: 541—
553.

Sotiropoulos, T. E., Therios, I. N., Almaliotis, D., Papadakis, I. and Dimassi, K. N. 2006.
Response of cherry rootstocks to boron and salinity. Journal of Plant Nutrition, 29: 1691-1698.

Steinite, I. and Ievinsh, G. 2003. Possible role of trichomes in resistance of strawberry cultivars
against spider mite. Acta Universitatis Latviensis, 662: 59—65.

Tulisalo, U. 1971. Free and bound amino acids of three host plant species and various fertilizer
treatments affecting the fecundity of the two-spotted spider mite, Tetranychus urticae Koch
(Acarina, Tetranychidae). Annales Entomologici Fennici, 37:155-163.

Y


www.SID.ir

ﬂjéuﬂbgﬂwtﬂmcpp)g;,quxjgu axdllas 0, 5 (5 ek

Van de Vire, M. 1985. Greenhouse ornamentals, pp: 273-285. In: Hell, W. and Sabelis, M. W.
(eds.), World crop pests, Spider mites, Their biology, Natural enemies and Control. Elsevier
publishers, Amesterdam.

Van Lenteren, J. C. and Noldus, L. P. J. J. 1990. Whitefly—plant relationship: behavioral and
biological aspects, pp 47-89. In: Gerling, D. (eds.), Whitefly: Their bionomics, Pest status and
Management. Intercept Ltd, Andover, UK.

Van Schoor, G. 1966. La composition minérale de zebrina pendula, en Fonction de proportion
variables de potassium et de sodium du milieu nutritif. Bulletin de la Société Royale de
Botanique de Belgique, 99:113-125.

Wermelinger, B., Oertli, J. J. and Baumgértner, J. 1991. Environmental factors affecting the
life-tables of Tetranychus urticae (Acari:Tetranychidae). I1I. Host-plant nutrition. Experimental
& Applied Acarology, 12: 259-274.

White, P. J. and Karley, A. J. 2010 . Potassium, pp 199- 224. In: Hell, R. and Mendel, R. R.
(eds.), Cell Biology of Metals and Nutrients. Springer, Berlin, Heidelberg.

Zhang, 7.. Q. 2003. Mites of Greenhouses, Identification, Biology and Control. CABI Publishing,
Wallingford, UK. 244pp.

Q¢


www.SID.ir

Journal of Entomological Research Islamic Azad University, Arak Branch
ISSN 2008-4668

www.entomologicalresearch.ir

Volume 6, Issue 1, pages: 81-95

Study of cucumber plant nutrition effect by different levels of potassium
on biological parameters and life table of Tetranychus urticae Koch
(Acari, Tetranychidae)

M. Motahari', K. Kheradmand 2 ", A. M. Roustaee 3, A. A. Talebi’

1- Department of Entomology and Plant Pathology, College of Aboureyhan, University of Tehran, Pakdasht, iran
2- Assistant Professor Department of Entomology and Plant Pathology, College of Aboureyhan, University of Tehran, iran
3- Assistant Professor Department of Entomology and Plant Pathology, College of Aboureyhan, University of Tehran , iran
4- Associate Professor Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran

Abstract

Two-spotted spider mite Tetranychus urticae Koch (Acari: Tetranychidae) is one of the most
important pests of cucumber. In order to investigate the effect of different concentrations of
potassium on biology and life table of this mite, cucumber plant was nourished by three levels of
potassium including deficiency level of potassium K; (5 meg/l K¥), standard level of potassium K,
(7 meg/l K*) and excess level of potassium K3 (9 meq/l K). The experiments were performed
under laboratory conditions at 25+1 C°, 60+5% relative humidity and a photoperiod of 16:8 (L:D)
hours. Based on the obtained results, the mean of pre-imaginal developmental time in deficiency,
standard and excess levels of potassium was 11.66, 12.15 and 11.35 days for males and 12.2, 11.78
and 10.73 days for females, respectively. The highest mean of females life span was observed in
plants which nourished by the lowest concentration of potassium and showed significant different
with two other levels of potassium. The maen of oviposition period in mentioned levels was 13.71,
8.18 and 11.72 days, respectively. Also the maximum value of total fecundity was recorded in
deficiency level of potassium. Mortality percentage of pre-imaginal stages was estimated 30.74,
23.65 and 20.34% 4in mentioned levels, respectively. Age specific survival rate (/,) at adult
emergence in-deficiency, standard and excess levels of potassium was estimated 0.55, 0.66 and
0.73, respectively. The highest value of life expectancy (e,) in the start of the experiments was
recorded as 35.31 days in 9 meq/l K* concentration. The results showed that deficiency of
potassium in cucumber plants is caused more reproduction in two- spotted spider mite. So proper
management of plant nutrition can be one of the most effective strategies to control this pest in
integrated pest management programs.
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