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Table 1. Meteorological Data from flowering to harvesting maize seed stages in different planting
dates and three locations in two years

Location Planting date Average Average relative Average Average rainfall
temperature after humidity after sunshine after  after flowering
flowering (°C) flowering (%) flowering (mm)
(hours)
2012 2013 2012 2013 2012 2013 2012 2013
First 25.1 34.6 42 38.6 10.6 10.5 0.4 4.1
Karaj Second 24.1 20.7 38.8 39.6 10.2 9.3 3.4 15.5
Third 23.2 18.4 41.5 442 9.9 8.1 7.6 37.8
First 23.5 233 19.6 14 9.4 10.1 0 0
Kermanshah Second 23.2 22.9 21.6 19.8 9.5 10 5.6 0
Third 22.8 22.7 24.1 21 9.5 9.9 5.6 0
First 26.1 24.4 62.5 65 7.5 8 5.6 16.5
Moghan Second 24.7 23.8 65.5 66 6.4 7.1 14 45
Third 24 23.6 66.7 66 6.1 7.2 50 60
Average 24.07 22.71 4247 41.57 8.8 8.91 92.2 179
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Table 2. Sowing dates of female parent of hybrid maize in three locations in 2012 and 2013

Location Year  First planting date Second planting date Third planting date
Karai 2012 1 May 13 May 28 May
4 2013 21 April 20 May 11 June
2012 4 May 11 May 17 May
Kermanshah = 5,5 35y 13 May 19 May
2012 9 May 24 May 8 June
Moghan 2013 14 May 30 May 14 June




oy

AT e ) ooles Frodle (55,58 cale dlons) (SCi5alE

6‘41».? 93 9 oslw u}:.w_/,f) u:'v}) j‘ laosls uij‘f 6‘){
sy '"'\J"}J?V"U ST sl Lo dolae g eslnl
0303 0o 55 Sladite 0355 b O3 s gme L5

Al SAS N Rle s 3l eslizal b Jute (6515 gixa

bl

s s o uibsls ol 0531 olal
ey e 53 S e a 0BG 5 0358 SIS
ot S8 sk b 2 53 OIS & 10 Ll
Calides slajles 1 uiboly 4 s Jode 40D s
Besobes slaz b & ST doys p (f5 5 o8
S sbOles .l ok 03,51 ¥ Jgdr 3 5d b Las
ST 5 S b gble S35 e daSle
b e ST doss @7 o blie S 1 5 (il
@f:)Tﬁ C,.&lféjl:;lﬁ-yduj.sﬁ):h
ol ol o5 ol gae pes e s ke s g sl
Sl slag 6 « ST 53 Ol & ool ina
b ol 5 alaie ¢ Jlo 36 g ST 54 b Las e
.3)‘))‘}4:_2;‘}41&9:5‘@‘))"_;th‘;ij‘dﬁjw
03 Slaladl ly (5SS S 4 L e
Jlo 55 b o (leT amglis Ol (alies gladln
M):JE)'\SM;QL:Sj.s}ﬂw);&:il.fg;:f
Sl il ladle o 53 paliB w ST
R T8 2550 53 (Jy LA s ey Sl
s Aspergillus  flavus Penicillium
S pes b s 33T o ys Aspergillus niger
ool Loyl 5 sl s Ly s o1 6 55 sl L
25 gt dol dlo 4 S s b lsn 5 ST
5T Llyd 5sh o edalin ¥ gl )3 S ) shiles
Casby s 5 Kike Sastls 4w s e3> 5 dsl dlo (lsm
o gorms Sl AU I dm BT Slele 5 s
S V55 oS g3 Jlu 53 (Jy Ll e 4 o

sl o3y dgl Jlo il 55 L5 Al 5l i

oslazal slazsil SN B9, 51, Cedle b5l 6l
mom el aylbl Jguel Gl 5 By opl 5o &S LS
¥ Oogar D)3 od sde Freoslaw (L) L4 I
23 ogbe SN esue ¥ gy, e p Sl LSS
Sde &5 (SIS S oy 5 3 8 ST 6 ola S
d=y5=Y+ )ﬁ}qslﬁﬂu@p\“ sles ys Cela YF
J.s.l..‘:a)di.él:lQalfoT;C,.au?—AQ.u‘g:\Jizjb
0595 b 6050 5y 5 3 Ksle amys Yoo¥r gles
el g ok 0303 Ul Sl VY Ll 5 (S
TR R PSR AR RV PYRCAT
s g sl Sleogas il a8
Slie gl B 5 Lk s 2 BT A, S
Mhp G s Gl b oS S
.Mathur and Kongsdal, 2003) s 5 jlts

Nelson et ;Gerlach and Nirenberg ,1982)
(Leslie and Summerell, 2006 ; al., 1983

o el 58 5 bl p sl sla 68 Sl
s

G bods Mo pad (g s ST slaw S
38 S e s g Sws Sl s oS S
(et Sl 55 IS S F s il pats
S s PSS (SAS O spa B el b 5 )
Looms 53 55ds 5T Se 5l g0 55 Sy g 53T
s esls 2 MA L PDA Wik J‘))lfT sl cis
w38 ES doss o 03T S slan Lol s
.(Mathur and Kongdal, 2003)

As Jl ST yda Sy 4 beesls T
S o O g Wols (2 5k 050 5T plawl b
03037 b Sobe amglie 5 ks @5 Jlu a5 bl
SAS Jile s 5 (63 ol I Jlssne sl il
“Sle & (ST do s EST 5 415 505 s A plon

9 r\>u‘ S5 J\J‘é\(aj’ 03 Uil sa Glrosls b o 5B sla

1- Least Significant Differences (LSD)



of

...@)GSL&)L«:{@j:)T:Qb&u;@lr;ﬁ)

4 0 GG D)5 s bt 0 (7B (T3 wesd p Jlu 53 Gble oI w0 il ls 4 28 403 - Jaur
Olke g oliilo i (& 7 3blie yd Lalidko o5 15 s § Sl & 56
Table 3. Combined analysis of variance of fungal infection in maize seed produced in three planting
dates and five densities in Karaj, Kermanshah and Moghan in each year

Mean Squares (After data transformation)

Traits S.0.V Df 2012 2013
Location 2 0.015* 0.01*
Block(location) 9 0.0001™ 0.00001 ™
Planting date 2 0.0005" 0.00004 ™
Locationx Planting date 4 0.0007°* 0.00005 ™
Blockx Planting date (Ea) 18  0.00008 ™ 0.00004 ™
Fusarium ear Density 4 0.0008°* 0.0005 "
infection (%) Planting datexdensity 8  0.0001° 0.0004°°
Location x density 8 0.0008"" 0.0006™
LocationxPlanting 16 0.0001* 0.0002""
datexdensity
E, 108 0.00007 0.00003
Mean (%) 61.4 60
Location 2 0.011" 0.0075*
Block(location) 9 0.00004 ™ 0.0001™
Planting date 2 0.0001** 0.00007 "™
Locationx Planting date 4 0.003"* 0.003*
Blockx Planting date (Ea) 18  0.00006™ 0.0001**
Penicillium Density 4 0.008"* 0.0005*
. e
infection (%) pinting datexdensity 8 0.0011% 0.001°
Location x density 8 0.0016* 0.001*
LocationxPlanting 16 0.0006** 0.0007°*
datexdensity
E, 108 0.00008 0.00009
Mean (%) 24.8 42.8
Location 2 0.19* 0.0129*
Block(location) 9 0.00002 ™ 0.00008 ™
Planting date 2 0.0009°" 0.002**
Locationx Planting date 4 0.0018* 0.0009**
. Blockx Planting date (Ea) 18  0.0001™ 0.0001™
Aspergillus flavus . . "
infection (%) DemSity 4 0.007 0.0005
Planting datexdensity 8 0.001°" 0.0008**
Location x density 8 0.002** 0.0003™
LocationxPlanting 16 0.001* 0.0024™

datexdensity
Eb 108 0.00007 0.0001
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. Mean Squares(After data transformation)
Traits S.0.V Df 2012 2013
Mean (%) 8.7 12.3
Location 2 0.013°* 0.006™
Block(location) 9 0.00006 ™ 0.00007 "™
Planting date 2 0.003*" 0.0005*
Locationx Planting date 4 0.001** 0.0009™
Blockx Planting date (Ea) 18  0.0001™ 0.00006 ™
Aspergillus niger ~ Density 4 0.0006™ 0.0013**
infection (%) Pplanting datexdensity 8 0.0007° 0.00096°
Location x density 8 0.0015* 0.002**
LocationxPlanting 16 0.00057** 0.002*
datexdensity
E, 108 0.00009 0.0001
Mean (%) 10.4 13.5

*, “and ™ superscript shows significant at 5%, 1% level and non-significant
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Table 4. Comparison of simple effect of location on maize seed fungal infection in three planting
dates and five density in Karaj, Kermanshah and Moghan in two years

. . (%)Mean
Traits Location
2012 2013
Karaj 18.5 18
. . . Kermanshah 69 55
Fusarium ear infection (%)
Moghan 41 50
LSD (0.05) 3.3 22
Karaj 25.5 55
o ) Kermanshah 12.5 27
Penicillium infection (%)
Moghan 40.4 47
LSD (0.05) 2.2 3
Karaj 25.5 20
y s 1 infection (%) Kermanshah 2.4 9.1
spergillus flavus infection
pers ® Moghan 49 6.3
LSD (0.05) 1.4 1.8
Karaj 21 20
y llus niger infection (%) Kermanshah 3 6.5
infection
spergillus niger i 0 Moghan 1 147
LSD (0.05) 1.6 1.8
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Table 5. Comparison of simple effect of planting date on maize seed fungal infection in three
locations (Karaj, Kermanshah and Moghan)

Average of infection (%)

Traits Location 2012 2013
Karaj 45 40.2
Fusarium ear infection (%) Kermanshah 40 38.5
Moghan 37 42
LSD(0.05) 3.2 2.24
Karaj 23 42
e . Kermanshah 26.5 43.2
0,
Penicillium infection (%) Moghan 24 4.6
LSD(0.05) 2.2 30.6
Karaj 7.5 13.2
. . Kermanshah 7.4 14.5
7 )
Aspergillus flavus infection (%) Moghan 117 79
LSD(0.05) 1.3 1.77
Karaj 6 11.2
. . Kermanshah 10.5 16.3
. . o
Aspergillus niger infection (%) Moghan 155 132
LSD(0.05) 1.54 1.77
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Table 6. Comparison of plant density simple effect on maize seed fungal infection in three locations
(Karaj, Kermanshah and Moghan)

Average of infection (%)

Traits Plant density

2012 2013
35000 51 59
40000 63 62
Fusarium ear infection (%) 50000 68 67.5
60000 66.5 60.5
70000 56 51.2
LSD (5%) 3.7 2.24
35000 27.5 43
40000 51 48.3
Penicillium infection (%) 50000 25.5 35
60000 9 40
70000 17 454
LSD (5%) 2.9 3
35000 11.7 16.4
ﬁspergillusﬂavus infection ‘518888 ?'187 g ;
(%) 60000 6.8 11.1
70000 6.7 10.4
LSD (5%) 1.34 1.8
35000 11.6 11.1
Aspergillus niger infection ‘518888 51;05 3 }; }
(%) 60000 7.4 19.7
70000 14.7 9.1

LSD (5%) 1.4 1.7
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Figurel. Effect of average of air temperature during seed development and maturity on the fungal

infection percentage in maize seed (A) Fusarium (B) Penicillium (C) A. fluvus (D) A. niger. “and ™
superscript shows significant level at 5%, 1% .
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Figure 2. Effect of average of air humidity during seed development and maturity on the fungal

infection percentage in maize seed (A) Fusarium (B) Penicillium (C) A. fluvus (D) A. niger. “and ™
superscript shows significant level at 5%, 1% .
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Figure 3. Effect of the number of sunny hours during seed development and maturity on the fungal

infection percentage in maize seed (A)Fusarium (B) Penicillium (C) A. fluvus (D) A. niger. “and
superscript shows significant level at 5%, 1% .
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Figure 4. Effect of the number of sunny hours during seed development and maturity on the fungal

infection percentage in maize seed (A) Fusarium (B) Penicillium (C) A. fluvus (D) A. niger. “and "
superscript shows significant level at 5%, 1% .
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Abstract

In order to evaluate the effect of environmental conditions in different areas and years on
seed-borne fungal diseases of hybrid maize seed, a two-year experiment was performed in
sub-plot design in three main areas of maize seed production areas in Iran. Parental lines of
704 hybrid were cultivated in three planting dates and five different female densities for
more diversity of environmental conditions. Assessment of Fusarium ear rot, Penicillium
and Aspergillus infection was done after harvesting. The results showed that the effect of

planting areas, planting date and plant density on the percentage of seed fungal infection
was significant and different. By increasing the plant density, fungal infection significantly

increased. Simple and binomial regression model between meteorological data and infection
showed that very high and very low temperatures and relative humidity increased seed
Fusarium infection. Increasing the relative humidity caused an increment in the rate of
Penicillium infection. It was found that the percentage of fungal infection was reduced by
increasing sunny hours or decreasing the degree of cloudiness. All the fungal infections

were increased by increasing rainfall during the development and maturity of maize seeds.

Thus, for decreasing the infections, it is more appropriate to produce the maize seeds in the
regions that have a higher average of sunny hours during development and avoid
simultaneous the harvest time and a rain fall.

Keywords: Maize seed, Female line, Seed health, Fusarium, Pennicillium, Aspergillus



