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Abstract

Two-spotted spider mite (TSSM), Tetranychus urticae Koch is an important pest of peach in Iran. This
study was conducted to estimate the resistance of five peach cultivars (Redtap, G.H.Hale, Kardi, Elberta
and Springtimes). Resistance of different cultivars to this pest was evaluated at 27 + 1°C, 50 + 10 %RH
and 12 L: 12 D h., using leaf disk bioassay with introducing five adult female mites on leaf disk and
counting number of eggs, mite mortality and host damage. Moreover, trichomes density on upper and
underside of the leaves, concentration of phenolic compounds and percentage of leaf nutrients were
measured. The results showed that the highest plant damage was on G.H.Hale and Kardi cultivars, and
the lowest on Elberta, Redtap and Springtimes. The findings also indicated that the density of trichomes
on upper and underside of the leaves was not significantly different among cultivars. Therefore, this
parameter has no role in resistance to TSSM. Furthermore, there was no relationship between concen-
tration of phenolic compounds and resistance to TSSM. Altogether results revealed that Redtap, Elberta
and Springtimes were the most tolerant, whereas G.H.Hale and Kardi were the most susceptible culti-
vars and nutrient imbalance especially potassium is probably main factor of the resistance against
TSSM.

Key words: nutrient elements, phenolic compounds, trichome, leaf disk

Received: 17 April 2019, Accepted: 23 June 2019.

VRV

ol A Y00+ 350 O S 5 s 4 358 g0 g Ol 53 (55553 e Slao g 31 S ko
©aS sl Jl= s .(Anonymous, 2019) sls 1 5 g lesu 5 s e Oliwl 3 OF 5l ,Ka ¥Ev s o
baS ool Obeul ol SL 53 Jsmamee oyl sl S Tetranychus urticae Koch «glasd 55 o5,
3 8es 5 dpame S 5 S h dd Sl Eol 503 S WA e S Al 6 sl Comer
55 A Sl e g 3l s e o5l eSS o 536 L sl ol .(Noorbakhsh, 2012) 5,5
Bolland et al., | |& « Egas & Sabelis, 2003) coul o 6”16“? Lo o 0blS de 5l alS
oo bl pd o osliial oy gl )3 JISAS o gons gl 5148 (pl Comexr Slge gl 035 01 (1998
Sl ¢ mb Olor5 (555 3BT s canslin 555 05 SHls ¢ aba— Jlen 53 YU slawysa
{(Leeuwen et al., 2009) &S o 3 5ues |y Wil 31 oslid (o S35 01 5 SUT a0 5l OLab (g smolS

e 3 S 5 el 14055 56 a8 Rl I35 55 elal 055 S LS sl el 1 eslinal
oL st 4 3L 5 SN el ol 53 3t e DUT Blis 3 OLS Sl ules 53 s,
4 .(Van- Impe & Hance, 1993) ol a3 § &) 50 (14T gn 3,0 gaS ol 5 5s pslas A N pa e
Weston et ) 505 ax S dole alises <N 5 ames 53 5,0 glaaS & s Obe olS Cslin IS 50
rl;p s (Wilson, 1994) «.:, (Mohammadi, 2008) L., «(al., 1989; Saeidi, 2006; Rakha et al., 2017
Ania) S ar S e glass 5 oll G slie 45 ol 3 OLLE Lol s 55155 (Saeidi, 2014)
s (Van- Impe & Hance, 1993) L, J  L=«(Wilde et al., 1991) i (etal., 1972; Weston et al., 1989
L glasss 5,0 g4 4 co s (Van- Impe & Hance, 1993; Gimenes- Ferrer et al., 1993) 3 & 5
sl 48 S |3 s 3550 (S Ses i S g5 ) esliz

et S 58 0Ly (51 o3 ol Ul e 5o iy ot 2 0Ll 3 51 OLLS e 4 S 3
LS uBL S S el S s Lile go gla Suel  glls | S SALS SlaS ol e
Schoonhoven et al., 2005; Sagidi, ) Jlodd sbml ol G @ ady) 5 Ble oS ooyl slad sk
5 b8 JUsl Joes (War et al., 2012) aLS ST 5 b S by ol 5 55 ¢lis (2006; War et al., 2012

lo> 3| (Johnson, 1975; Sharma et al., 2009; War et al., 2012) LS « $U SL.S 5o 55 5 oS

Al 0blE Aﬁééﬁ:duuiwd;r@xjudﬁ.w\oﬁ ol i laS S aS ol by




1o WA, T4 (1) Ol pwlidio i sl ol

Ao S s 4 el dyl Ry 00 S e 1l sl Jas s g0 4 a5 W e g D>
3 s B A |5l e 3T (o S pl b el S p s 3l il wle 5 o3 S Jas 2l
gl 505 (ge g (Levin, 1973; Southwood, 1986) LS eslitwl S 5l wdss [ shine w355 Jlas Silakas
L ol 5 0150l Wil 5 o 45 diS oo e b g okt SLS 5 A 55 Glode oS S oS el O
3 A 455 4 «xy (Levin, 1973; Southwood, 1986; Cortesero et al., 2000) i S  axliil pls 4
e 3 o3ls (RIIL IS S b Jlail (1 1) SLLn oUls Sl S oS S bty (54658
.(Southwood, 1986; Cortesero et al., 2000) sl 148 3 oLL s L;Jl;\_f(p',; g

Apd o 3l OLS 363 i S sb 4 o dtes Jon Sadn slaes S gl SGles )T DS 5 s J
ShFp s 2 se kb LS 5 (Lattanzio et al., 2005) 151> sz 5 ALS slacsl ples 53 SLS 5l
S LS Rl ST 0l 5 e Jolse 4 Caed 0T sl Julse 51 (S0 15 e OLLS
Parvez et ) Cilises sl b Jalse blio o3 S 5 (S ax S ale SlalS conjlis sl s
Kielkiewicz, 1994; Banerjee & Kalloo, ) ls4s , (Lattanzio et al., 2005) <l o> -coxea 5 (al., 2004
Sl a8 S 513 )y 5550 (1988; Luczynski et al., 1990; Saeidi, 2006; Mohammadi, 2008

s 3 e kS 5 oS o Sl ame lay S G s laSlns 6 S Comax A3,
D3 25358 13U ol 48 Oljee olS (Glasdis Cums s 45 Sl e3ls OLiS Slellas (Motahari et al., 2014)
<l 3l .(Sharma & Pande, 1986; Motahari et al., 2014) 5,148 . 3 sladss 5,0 a8 LIS g5, ol
S0 UL eSS0k s Canamr 0S| Gloadi n jed 5 el a0 05950 Sod 5 13055 50 las S
4> L (Tulisalo, 1971; Fritzsche et al., 1980; Sharma & Pande, 1986) uil ol axlllas Calises OlalS
S ol S Ol 5 Ol 5o sl il U1 cglie SUosla) g 5o s sanllle 0 pSU Sl 4
56 €S a5 S e s Sroes Olge ek sl Solest andllas ol 53 el pl e sl
Gl Sy sl Sl ) p ke 4 ppizmen (38 JIE ) p e e B =y gy @IS
W25 8 515 gl s pe il 2Bl 1 oSy alerdgn 5 b

b 2y, 93090

(T. urticae) slags 5,6 &S 2,9

GaS 35 5 sl 42550 3l S e a8 4 o3l Sloyd S (b 4SS S e o
)\;pr4{ugiwﬁj@w45J;¢;;m;)\;u%§,)g)y@u3ﬂjaua@x;_,UCL,;;!
ol azin a A eded g S Jlezas L slal 5 L S L ail= daaS 5 5l 6,8 o (gl 5,8
;ﬁl}\b})sLAJ':MCJ.:\.Lﬂdboﬂwgoaﬂio.}&yéhfﬂjduluﬁg.&.&-&ugﬁ
6)‘.,\.@_<3C,\.9L&\Y\Y éﬂ)t‘l&t&j)d})b}“)}o'i\'w@\;{}bjgww&))ru\élﬁ}l{u)
S48 {"BJJ'QLS)J 4..}9};)» 6\.&&&)1 r\au'd,.@.?-)))b osle 6\.&4.5 cole 95 >yl C,....Z.,\f)lw.,b.,\.&
L bl andlls ool 5 5w adllae cpl s AR LT Ll 5 Ol e 23 8 )3 eslinud




T.urticae & Cows sla Calis o6 gl oo 0L 5 L) AAR!

ol Ay Sl g slos 45 sls OLES Ol s pha ot ys saS s, cilie labes 434S pl Comes
alas ) &S (gl 5 e Sler Old s @ sdle 4 (Riahi etal., 2013) cod o gedos 4> 3 YV &S
ol 35 Les oS ey (ole g g B ) Ol Jod b 53 45 ol Cmar (ST 2 5 5 ol
Sl G A cel M 5 Gle 5 53) cel V8 55, Jsb Plas 5 Slas 558 e sdalie
Ay Slaaminl e (Sl s Sl g 453 YV (glas 3 a5 5ls 0L e bl B3 &S lalllas
Sagidi, ) L sdalin Vv NV SGOU : sldsy ey 5 VY Y SGOU sl ey 53 a8l G
.(2011b
Sl gs o0 S Colas 5 a5 S o 520058 Olge 23]

35 3l (Rakhaetal., 2017) 1s oslinal S 5 Sz i3 (235 bl ol el sl 4,
SN L S 51 slaanlad ¢ slsie LB S Sl eslinad L 5 a4l pa Sl pae S a5 S 2
ﬁ%psﬂ&;u&@z), VYt 4 ola fas g n Oaus 5 e (e ile Y/0x1/0) (sl
osls 13 S askd a6, (o35, Y-0) 55,0 Hloosle 48 508 0 s S 03ls 5l s g 0SB ke
s ess s o3 0 BN e Cob s a5 YVEY (gles L, SSUT 000 b s g % 5 A
g A plaml SN s ol LS = b B s L ialesT el ks esls L3 el VYT S0
o33l ol Ol i ket (S 0 aadd a 055 Wb glaaS e 5 S 5 (950058 Olge Zsle VY )
55 053,48 bl dos oLl Gimenes- ferre et al. (1993) (galgin 5, 5l eslizad U 2lesl opl s
A3 bl 5 e (SN (e el s 4 S e

ol Ok -

N S EALIS BOCRS P Ry

u;fﬁcla.dwﬁx--rowaj,;Lw-Y

u;fﬁcla.dwﬁh-bww;sjgw-v

a8 s oo oy ) =0 s 03508 bl -t

WS o o3 ) =AY 03508 bl -0

WSl o3 AV Ve a3 IS bli
eSS o515 )

Sas a gl il o6l sle Sl altas oS maw 53 b S S sl s ke 4 L
S 5 e S5 il o3 ol oS S ol oS S al 85 3 0 b S e 2S5 S 5
S o S ab 5D S sde i e pa 518 S 13 )35 se LOTWST S sl
S S WS15 A ibed LOT (s 5 ) law 03 39750 S S 5 Sl slas 5 b & (asls
SaS 0w S 5 n 55 o e 53 (e erkes Gl ) Sl S8, GBI St a5
alian 8 5 S S ol (ke g 5 3 B0ked (il o) oS5 53 5 585 Sn 2
.(Saeidi, 2011a) i avwle
‘}:éw‘_;xfoj‘.\ﬂ

Ao | gl 5388 S cpl 4 Az s a5 |6 Folin- Ciocalteau b as 5l eslizw 1L Jé LS 5

S e ol Sy nbml e wze oWG Ll s Folin- Ciocalteau <b e 3 35 50 SO 3o 5i




% WA, T4 (1) Ol pwlidio i sl ol

ol 2 5B yme cpl Sl eslinal b Calies s S 55 552 5e 15l 0is (Sadasivam & Manickam, 1996)
AL (5 ,50;l1 Sadasivam & Manickam (1996) (sslgin i3,

95 3 D pasy polis (580510

o> Lo 5 G| 35 5 ol e B 3l o3l b la e o1 gaS 53 IS 035 5 Ol e
b 3 o Ky oy b piend Ol g ((Jackson, 1962) A (s .Se5ll Gerhardf Vapodest Jos Jlx=s
M4 .(Murphy & Riley, 1962) L4 «..l=s Pharmacia LKB- Novaspec-11 Jie e 555 oSl K
Js &l 3 Jenwayltd Jos Flame Photometer o 51 oslic ol b cilises (slajles s el Ol e
5 St edn i) Sl eslial b e 5 oAl 5K (s, 1 eld 5 S sole Ol e (Barnes et al., 1945)
.(Oliveiraet al., 2010) 12 (g Sojlll a3l Cdor o&aws Jav 5 50,55 53 OLl) 5
Laosls Juloei g 4 5o

o585 5 Sl pole Dl 5 Jb DS 5 ke eSS (1S5 (6 Se3ll Sl sdal Cws @ slaosl
O3l b e Sle 5 a8 513 (g bl w32 5,50 SAS Institute (2001) (L] 3l b alSlas &) pe
SPSS i3l o baw s 5 e slaamind o e LS dslis A3 40 Oluab! o 53 LSD
i Ll (2009)

@L‘.’S

14095 5,0 &S Sl 5 e 5 S o (g 520055 Oy

sl S sl 53 Sl VY Sl o ol esle a5 0 gl a0 S enly oola Oljee Jtiuj@u
bt Ol S5 o3 inn sk lisee o148 sls 0L Laesls Sy 4 3l ol s ol
Sl yasnia ) Jsdr 534S [ bolen (F= Yo/g cdf= & Y0 ¢P < o/ven)) duils glasdss 5,06 aS
U35 el L3 OF Olse 2S5 63,05 5 Joaglor plol 03 (S 0 s 4 3,5 sl Olppe 0 20

A edalis ﬁu&ﬂ‘ 9

Py Brais) g).a E) ol an_3li8 V;‘S Slds cCJ)L__M;'- d‘j:.a (:)U.)L:__.M:‘ 6U¢>— 1) b’,;{}l.:» -\ d}u\?
el VY b s Caliss rG)l S » s> (55, Tetranychus urticae

Table 1. Mean (+ SE) of damage, deposited eggs and mortality of Tetranychus urticae on leaf discs of
different peach cultivars during 72 hours.

Treatment No. dead mites/ 5 mites/ 72h  No. deposited eggs/5 mites/ 72 h Damage/5 mites/ 72 h
Redtap 1.83+048a 58.83 +11.06 bc 2.83+0.48b
Kardi 1.00+£0.26 a 91.33+6.94a 433 £0.21a

G. H. Hale 0.50+0.34a 77.00 +12.26 ab 417+04a
Elberta 117+040a 43.00+266¢C 133 £0.21c
Spring times 1.00+£0.26 a 39.50+ 3.59 ¢ 1.33+£0.21¢c

The means followed by the same letters in each column are not significantly different (P<0.05).
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Table 2. The correlation between the amount of damage, number of deposited eggs and dead mites of
Tetranychus urticae on different peach cultivars using leaf disk bioassay method.

Damage/5 mites/ No. deposited eggs/5 mites/  No. dead mites/ 5 mites/

72 h 72h 72h
Damage/5 mites/ 72 h 5 —
No. deposited eggs/5 mites/ 72 h 0.976 " i
No. dead mites/ 5 mites/ 72h -0.1083 ™ 0.0049 ™ 1

* shows significantly difference, while “ns” indicates insignificantly difference (P<0.05).
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Fig. 1. The number of trichomes located on the upper and underside surfaces of different peach culti-
vars’ leaf (There was no significant difference among treatments).
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Fig. 2. Mean total phenolic content of different peach cultivars’ leaf (There was no significant differ-
ence among treatments).
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Table 3. Mean (+ SE) of macro- and micro- elements in the leaves of studied peach cultivars

Nutrients Spring times Elberta G. H. Hale Kardi Redtap
Nitrogen (%) 445+0.77a 2.53+0.00a 297+0.20a 2.98+0.43a 332+0.11a
Phosphorus (%) 0.05+0.01a 0.09+0.00a 0.13+0.04a 0.12+0.04 a 0.10+0.30a
Potassium (%) 3.36+£0.78a 3.37+0.06a 1.93+0.25b 0.12b+1.84 2.12+0.28b
Copper (mg/kg) 12.01+1.27a 7.04£0.26b 7.93+1.23b 6.05+1.17b 6.95+1.77b
Zinc (mg/kg) 34.12+1.18a 26.79+0.98a 20.27+4.41a 19.80+5.21a 20.16 +6.67 a
Manganese (mg/kg) 89.93+6.52a 61.71+11.19a 76.96 +6.98 a 73.60+0.01a 52.64 +13.16 a
Iron (mg/kg) 80.98+112a  101.89+1343a  12410+2755a  157.50+32.88a 84.90 +6.61 a

The means followed by the same letters in each row are not significantly different (P<0.05).
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Table 4. The correlation between damage level, the number of Tetranychus urticae eggs and the
amount of elements in the leaves of studied peach cultivars

Copper Potassium
Damage/5 mites/ 72 h -0.555 1 -0.96"
No. deposited eggs/5 mites/ 72 h -0.611"™ -0.9127

* shows significant difference, while “ns” indicates no significant difference (P<0.05).
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