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Integrated management of maize iranian mosaic disease in chaharmahal
va bakhtiari province

N. Amanifar’

(Received: 27.10.2014; Accepted: 21.12.2015)

Abstract

Field studies were conducted in Shahrekord and Lordegan towns of Chahar Mahal va Bakhtiari province, in
two growing seasons from 2009 through 2011, to evaluate the effect of planting date, with and without a
seed- treatment insecticide (Imidacloprid), on yield (biomass), yield components and control of maize
Iranian mosaic disease (MIMD) with natural vectors in maize (Zea mays L.) Single cross 704 cultivar. The
experimental design was a split plot arrangement of a randomized complete block with four replications.
Main plots consisted of four planting dates, approximately 15 days apart from 10 May through 25 June. Sub
plots consisted of a seed-treatment systemic insecticide application. In each of the two years, yields and yield
components of plots planted in 10 May were reduced significantly by MIMD infection. Disease incidence in
experimental plots varied between 2 and 44.5%. Planting dates of 5 June and 25 June resulted in the highest
biomass and yield components in two years. Significant increase (P=0.01) in maize yield and yield
components varying from 9.3% to 32 % was observed in plots treated with seed-treatment insecticide and the
magnitude of increase depended on planting dates. Disease incidence was determined based on the
percentage of plants (total plants per plot) exhibiting symptoms. Also, samples of plants from each of the
experimental plots were collected and tested for presence of MIMV with TAS-ELISA method and the results
were supported in both years of study. The highest populations of Laodelphax striatellus and Unkanodes
tanasijevici were also observed when maize seedlings at the first planting date (10 May) were at three-leaf
growth stage. Almost 3% plants in some plots were showed symptoms of infection other viral diseases such
as Maize rough dwarf virus (MRDYV), Wheat streak mosaic virus (WSMYV) and Barley yellow dwarf virus
(PAV and MAV) based on symptoms and ELISA test. In 2009, seven cultivars of maize, including: ZP677,
ZP505, ZP684, Single cross 704, KONSOUR, KSC500 and TWC 647, were evaluated in view of their
resistance level to MIMYV, in Shahrekord and Lordegan regions. The highest and the lowest infection rates
with MIMVbelonged to Single cross 704 (57%) and KONSOUR (3.8%), respectively.

Keywords: Chaharmahal va Bakhtiari province, Zea mays L., planting date, seed-treatment, imidacloprid,
maize Iranian mosaic virus

* Corresponding author’s E-mail: sahragardn@yahoo.com

1. Dept. of Plant Protection , Agriculture and Natural Resources Research and education Center of Chahar Mahal Va
Bakhtiari, Shahrekord.
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Fig 1. Symptoms maize plants infected by barley yellow dwarf virus serotypes (right), maize Iranian mosaic virus
(middle) and maize rough dwarf virus (left).
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Tablel. Distribution of MIMV, MRDV, BYDV-MAYV, BYDV- PAV and WSMYV in maize fields in Chahar Mahal
va Bakhtiari province during 2008-2009 growing season.

Sharekord Lordegan Broujen Farsan Ardal Kohrang Kiar Province
No.of sample 24 17 9 13 5 4 15 87
% Infected samples 70.8 47 555 46.1 40 25 66.6 50.1
%MIMV(ELISA) 45.8 294 333 384 20 25 533 35
%MRDV (symptoms) 4.2 17.6 0 0 20 0 6.6 6.9
%WSMV(ELISA) 12.5 11.7 11.1 0 0 0 13.3 7
% BYDVSs(ELISA) 20.8 5.8 222 38.4 0 25 20 18.8

5558 (g lds6S (sl Salise (Salise Spon
JSE) A sdalie (ks 5 508 0255) S0 Ky kS
el 5o ol Salise S pons I Ve (Lo )
Ole (sl s 1 IKE) 550 (6o ol o S Sy
o i ) s Slolen 4 03 pulse Sa T i
Ol > S5 sy STy 5 plolid

$obPy 5 dwe )l

Bl s ouslas Slides 55 e 53 w3l $5,leS
(asi= sl o) ol 5 Jbeesler b
A eslanal

(O Js) 55 Kpas8 5 Jagl 0l 085 ) s

)'\ JI.J..:.: IRAY @)U 6\4.GJJA bl oleMb| gf"L"“‘f LSL“LSJL*:H P—:W odaline F @U‘-:‘ le-“d-“‘Jj.

B e R P WCHUUN U RS WSS P PR I U

35 i ol 53 203l (Clgn sl sl slalis)
Os3l 53 5 s S cdalive s /850 MIMV M\

‘QJJJ_JJ JQJ_S}S‘QJJ Ls—";i‘&-:iby’duwjﬂﬁ
el 5 355 ‘;stﬁjrxfbhﬁu&ﬁby

A



00-¥F 1¥40 Jlu / \ o5lad / OF Mr / ALS slags )l

|

T S =N L 2 Y| = ;D\, 5 T Y ;
2439333 2R LA234933d0302 43 54
S PIESA 3D 20T Y5 0% by
3 M N 2S00 : W.J N D VY R S /MJ N uu Wf 1.
2 SR DI B Y e A o4 % E T D I
~ ] . m 5u |w4 /.\w =) Wv = \ = ) R N T — Q) M
o N\ ) DAt 3 3 3 J : = i
womugﬂ D IS B N T S T = U A S !
: 3 { — \p ) ~ b w — LN > & a
< ) = - V IS . 3 = /J u N . R . N ..v N . . UM MM
3 = 2 9y ' wu : /\_u > — . n D 8
L ahs =y 3 B2 215 9y oA A ) Ly
=TGR I S SVONE S N R T T N g
T S A S D I T T T S P > s B
.wvw,.wmb.w 2 m.;puhmﬁmwmaw 3 vy
\M. /Kw (\m ) N P v N /\w 5o 3 PR Ly N . |M a g ENN
a < WJ 5?2 5 M, /wr 23 w J 5 ..w, ” un L% > 0 3 Y W
X 2003 o & 3 : [ R e N e P t,m > %
ERE I A I J Do ! § 25
3 D 3 Wu w N .M ] \H DY A Al i) I\ .D > )
T o . . . ) —_. n “ > P
J S Y 3 ,.wdéwun,ﬁwﬁw@.n 2 3
N A NP B R o I IS NI A S S " s ¥
" o TR g ! w.u.wuu,mw.u B 4 a A
\ N N w a QK uu - : n DA xM ’
el Su AR u S RN N M\ — ey - & ) M\
€Le 9ve €6l vCl ¢'st 65l o L1l 191 - AD
6£00°0 FLEYD #0980 29960 €060 866€°0 LS060 €0180 88160 ¢ Pd IS «IA
1100°0 cco00 #8£6°0 0€€6°0 9268°0 60560 LISY0 1€86°0 PSyL'o € Pd 1S
9¢IS0 cs01°0 LIFLO 8926°0 £€806°0 reeo rorY 0 995¢€°0 FLLO I 1SsA
1000°0> 1000°0> 0,690 77060 86CL0 9L0T°0 6161°0 S¥s00 11000 I (8)Iusunean pasg
Se0ro 1000°0> 68¢£8°0 186170 ££00°0 129%°0 E8LY0 11Zro 8LTOO0 € Pd 1A
1000°0=> 1000°0=> 1000°0 81%0°0 9TLE0 1000°0= Lr10°0 100070 [000°0> ¢ (Pd) dep Bunue|q
1000°0= 1000°0= S010°0 899L0 08000 1000°0> 0s10°0 §000°0 1000°0= 1 (1A) BIA
(quaoaad) (wdo1ad) (wo) (ou) (ou) (o) (o) (wo) (o1d /3Y) QB
A+v<m—1_m ADUIPIdUT ISBIASI(] Jajauueip Jeq Jed r—ew:v]_ Iea Joquunpn Bale jea] QCN_L Jajauuel(g u_r_m_vr_u.r__mh_ U_u_% Jp IqEHEA

*UE3IP.L0] pue paoyaIyeys ul ([ 107 03 6007) SUOSEIS TUIM OIS OM]) SULINP IZIEW JO ISBISIP LSO

UBIURA] dZIBW Jo DUIPIdUL pue spuduodwiod ppaId ‘(ssewolq) pRIA uo ep sunjue(d pue JUIWIBIL) PIIS JO SIIALJI URLIEA JO SISA[EUR PAUIqUIO)) "ZI[QEL

-pval) <€ e H ST € e q0 (g<ad)

Lrfp - R FCRED L o | el RC 6 0 gy (6 goplc (Fqe0) | <hj2 gopslc o0 € 666 P09 oF (i (4 o€ o€ gfip o€ »mp (O (yy-yval €

¥



oS53 Slpl Kol olem (A Ca pe B Sl

A o155 gk s (pleg) )3 5 S 5 @53 Gl SKaliss ole g9 05 od Llesd 5 25 b Ol JT Y g
(P=0.01) 5 S & ;3 \FAQ-4+ 5 V\YAA

Table3.Effect of planting date and seed- treatment on incidence of maize Iranian mosaic disease and yield
(biomass) of maize during two growing seasons (2009-2011) in Shahrekord (P=0.01).

Planting date Yield (kg/24m®) Disease incidence (percent) ELISA(+) (percent
Seed treatment Seed treatment Seed treatment
No Yes No Yes No Yes
10 May 101.95b" 134.51b 44.51a 25.72a 57.8a 25.8a
25 May 150.67a 172.61a 30.61b 14.41b 49.2a 14.1b
10 June 161.26a 180.04a 16.97¢ 5.93¢ 27.3b 8.6b
25 June 150.5a 164.51ab 3.61d 1.98¢ 14.8b 5.5b
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*Within columns and planting dates, means followed by the same letter are not significantly different at the 0.01
probability level.
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Table4.Effect of planting date and seed- treatment on incidence of maize Iranian mosaic disease and yield
(biomass) of maize during two growing seasons (2009-2011) in Lordegan (P=0.01).

Yield (kg/24m2) Disease incidence (percent) ELISA(+)
(percent)
Planting date Seed treatment Seed treatment Seed treatment
No Yes No Yes No Yes
10 May 133.2b 174.3b 32.2a 15.4a 41.3a 10.2a
25 May 182.6a 214.6a 18.2b 6.4b 34.1a 6.1b
10 June 194.2a 221.1a 8.9¢ 2.2¢ 11.2b 3.2b
25 June 180.5a 205.1ab 1.2d 0.7¢ 3.2b 1.1b
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*Within columns and planting dates, means followed by the same letter are not significantly different at the 0.01
probability level.
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Table 5: Comparison of yield (biomass) and yield components of maize cultivars and status infection to MIMYV in
Shahrekord and Lordeghan under natural infection in growing season 2009-2010.

cultivar

location yield yield of ear  Plant height Leafarea Disease incidence Disease
(kg/20m®) (kg/20m®) (cm) (cm?) (percent) severity
7P505 Shahrekord 64.8 26.5 150 312 14.6 2.7
Lordegan 132 49.5 208.3 517.3 53 2.1
KONSOUR Shahrekord 78.8 27.6 197 434.5 18.9 1.1
Lordegan 198.5 58 207.9 447.8 3.8 0.8
TWC647 Shahrekord 77.8 26.8 170.3 481.9 28.6 4.1
Lordegan 176.7 47.5 223.8 487.9 15.5 3.7
Single cross 704  Shahrekord 52.3 11.8 136.7 375.1 56.4 7.1
Lordegan 147.2 36.3 163.2 440.6 36.3 5.3
KSC500 Shahrekord 83.6 28.5 173.3 336.1 3 0.6
Lordegan 128.7 38.5 176.1 397 7.5 0.9
ZP677 Shahrekord 99.9 28.5 168.2 361.2 46 5.8
Lordegan 180.4 59 215.8 344.8 27.7 4.2
ZP684 Shahrekord 78.5 25.2 182.6 389.5 8.3 0.9
Lordegan 118.8 51.3 197.2 375.9 24 2
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Fig.2: Population dynamics of Laodelphax striatellus and Unkanodes tanasijevici in different planting dates of

maize in 2009 (A) and 2010 (B) in Shahrekord
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