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Table 1. Combined analysis of variance of disease severity of fusarium ear rot on late

maturity maize hybrids and lines in 2009 and 2010

33T 4y Sla e ke

S.0.V. St df. MS
Year (Y) Ju 1 1052.004
Location (L) IR 1 299.095™
Y x L ailate 55 Jl 1 499.125™
Replication (LY) aibie 5 Jlo 55 LIS 8 20.803
Genotype (A) w5 21 1125510
Y xA Jlox 5 535 21 41.829"
LxA dilate X 3 45 21 87.523"
Y xLxA Jlo xazhote X o5 55 21 23.141"™
Errore ialesT gl 168 14.382
CV % kS sy o33 21.06

SN 510 Jlez ehans 53 5l gme ls e b 5 4 ** % ns
ns, * and ** : Not significant, significant at 1% and 5% probability levels, respectively.
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Table 2. Mean comparison of disease severity and response of late maturing maize
hybrids and lines to fusarium ear rot in 2009 and 2010

Solow Dtz o Sike

Mean of disease severity

Karaj s Sari ol
) s VA \FAQ A ¥AY LS sty
No. Geanotype 2009 2010 2009 2010 Mean  Response
1 K 166B x MO17 12.00 12.33 14.33 11.33 12.50 MR
2 K 166B x K 18 6.00 14.66 7.00 9.66 9.58 R
3 K 3653/2 x K 19(KSC670) 9.33 16.66 18.33 12.00 14.08 MR
4 K 3653/2 x K 19/1 10.66 12.00 25.00 14.00 15.42 MR
5 K 3653/2 x MO17 13.00 14.00 13.33 13.33 13.42 MR
6 K 3653/2 x K18 11.66 12.33 17.33 12.33 13.42 MR
7 K 3640/3 x K 19 17.33 25.00 31.66 27.33 25.33 S
8 K 3640/3 x K 19/1 11.33 15.00 23.66 13.00 15.75 MR
9 K3640/3 x MO17(KSC705) 8.66 12.33 9.66 12.00 10.67 MR
10 K3640/3 x K18 12.00 15.33 16.66 13.33 14.33 MR
11 K74/1 x K 19(KSC720) 11.66 15.00 21.00 14.00 15.42 MR
12 K74/1 x K 18(KSC700) 8.66 12.00 11.00 10.66 10.58 MR
13 K3547/4 x MO17(KSC706) 8.66 11.00 10.00 11.33 10.25 R
14 B73 x MO17(KSC704) 22.00 24.33 24.66 25.33 24.08 MR
15 K 19 32.00 44.33 44.66 57.33 44.58 S
16 K19/1 11.33 12.00 21.33 12.00 14.17 MR
17 MO17 22.33 25.00 29.33 35.33 28.00 S
18 K18 7.33 9.00 12.33 13.00 10.24 R
19 K 74/1 25.00 43.33 36.00 51.66 38.83 S
20 K3653/2 19.00 37.66 30.33 33.66 30.17 S
21 K 166B 9.33 12.66 13.66 17.66 13.33 MR
22 K3640/3 9.33 9.00 15.66 13.66 11.92 MR
Mean 13.58 18.45 20.32 19.70

HS: Highly Susceptible; S: Susceptible; MR: Moderately Resistant; R: Resistant

Il 53 5 LYY L8 SIPM i 53 S
DL § b 3n a5 TFITY G774 51 1FAS
23 Solot 555 Sl (ame Loyl p3 oS das e
Sl pomad (el 03 Jwle VYA JL
ool o Lyl 5 e a4 ool 53 ole
ails ‘SJJoJJ:Mf aals JislesT Jle 53 8 s

100 ).‘ui‘:-f‘t‘.gs"")}fd"‘.’."‘}").‘gsﬁ'j)"ﬁ

4

Jmoms 5 Solos 4 G oy o0 S

NS ol ml s oIy 55 2 255 (oo
r,&uﬁvgc&@uwgmﬁﬁcﬁw\ﬂ
ol ol rbu\u;w)}a‘bc@‘ okl
)gwéu,\ﬁﬁjapTguMb



WAY Jlo o) o5led (Y=Y Al " 3y 9 Jlgi (88154 dlxa”

2> LSS el o8 5 Sl S5
03531 SLadd Ao 53 5 (olew s J S
Al

p3le Ao U yup 0 sl sl ys
oY e e ool Y S s lulis
A et e 593l Y 5 55 K3653/2
pslde A pon 533, K3640/3 K
— (K166B x K18 3 K3547/4 x MO17)
el o S mas gl sl ol s
0355 a5 p gl J e 95 (3 (o
5psbie KI8 (¥ oS 5y s oo Sl
g L gail e s MOL7 Y
Gl e son 4 0T (ol s (KL
Sl Jos § 0= 03 Sl s Ol i
Ay 53 55 ol ! IS s Jo
S 5 Sl Lo 5 4 L SN e
Ol 8 4= 5 55 40 55 (Scott and King, 1984)
Coaslie sLa0s ;s sl 4l 8 8
503 8SG L semb g 55 ml 53 545 4
Wy aS sy o b5 4 g L asals Sl
Cslin 05 (galad sl 55 MOL7 ol
5 SN 350 Al 6 g 4 ey 7 ABL a2ils
L;,L.ﬁc;u,:@\ﬁga‘uojd_g@qa
OHLSer 5 OLS g2 555 s oalis LaoT
5,31 4 3 75 (Choukan et al., 2007)
e Cmnglie 53 Sy S 5 5 g
A S s I sl Sy
s i 5 4 KT4/1 5 K18 sla Y

Sdd By e s e s A S

ey e
(555 o oS Y gk 3 S sb0len
L s Sose 4 S oS 55 kS sl
aals s g 0l iasle Solay el 6
SET 5 I NN N
K19 o5¥ 5 duop> BV/FY 1 K166B x K18
anlllas 5,0 o s Lo Y 5 0 e
Wsls Olas 3 5t 51 g sliize gloa 2 ST
MO17 oY Jler b Y o o S 55504
ol 03, € ;5 KT74/1 4 K19 (K3653/2
13> K166B 5 K3640/3 (K19/1 Y 4uy(S)
» K18 ¥ g5 5 (MR) pslie ans 05,5
o on ey 53235 I3 (R) psle os S
05,5 ;3K3640/3 x K19 i ,on oS L
Sl 0155 o0 5 25 5513 (S) ol
SK19 i s 4 a5 L 1, 0T
ez 3 Lo 03 Y (el
33 K3B40/3 _ins s ot op g pols Al 35
Sl ymp 5 Sl 3 pslie aesiog, S
16 > 5 s e 5 ol
otjﬁjgu,'.vuz_m;,\]_;(,l_bw
Ji,1;5 (Zamani and Choukan, 2005)
23 Glodeas 28 ol il ls & Ls S
L Ceslie d 8 53 53505 olew o) J 257
A o il 4 Sl >
ST 5 3,13 sy Coonl pllly o bl
R N SR P TIPS N
O Ser 5 0L S o JL> s j35)0s
S1aS &5 S 0l ge (Choucan et al., 2007)



...Q)s(.ls)\u,::fluﬁﬁ.uuﬁ

ool F (65le ) 4 Caaglie 53 il
|
3 pd e abimS ¥ Jgde 3 4S5 bl
o n Y el by olen B LK18 Y
i glalis (ElT ) 5o pslie Y Ol e
e &G (Y ol ol LS 5 s oS
A glalid 5 pglle el s s 95 9 pslas
Sl 55 pie L5 (e KIB R Y cpl il
dilon |5 bl p 0 15 2 4 S Cslan
5 53 e i s el
adaly ol 53 Sl 4l p5lie Slady o
(Choukan et al., 2007) ol LS 5 OLS s

—

SLS 5 51y ST folas aole3T o
5557 s 4 K18 ¥ L 35 51 ki
O Sen 5 s (> ol L
A S Wlesls 3,5 (Davis et al., 1989)
S s o Cnslin () ans L |
ol ol O0sSU aS &3 5 IN e )l)s
8 5 0355 Gola cpl & O e (Y g
Og ol 0 ki &S 55 555 4 Caglie
=Y a5 S 5,18 55 (Warren, 1978)
sl DL (S 4 Jl b &8 (63 0]
30355 Sobem [l 42 O (Sl 0l
Lo 5,0l Ol Cleom a3 55 S5
Yy
b I (S 4 Caglin nd 3
35 Ol gyl b Cikns slaws £
5 siml3T BLa i) 55 bl ol ok gl
Ao SleMbl 3l 50 S e slags S Lot

AR

Al slew
Yol e Sow Y s o
4 S K3653/2 5 K74/1 MO17 (K19
ST ST ous awls 5 uleo (65lew
SLa W 55 35 e doys FF/OA L YO
Sl s (ol Y Slgr ool 51 ol
g LS LUl Jool 50 pslie ans 5 pslis
Slhda BW = p a5 b Cwglie o
B D | [N VP PRUS | S
PR RV U S PRGN Y JH] PO
FHLS 5 byl S35 525 Sl o
OS5 8 Sy oy i3l 5 o
ol pOLs| (Boling and Grogan, 1965)

<‘,g- < "

S| o5 50l
. »3>(Choukan and Zamani, 2004)
Wisls )18 )3 Yy Pls sl S
Syl el 5 S S e sdle oS
o Coglie 53 (g s B A (el
il 4l 6 lew
=Y aw ) Sd e Vi s s )l
Solew 4 Cws K166B 5 K19/1 (K3640/3
3 Jol gl o o BT sy plis aas
el e olad 058 a5 b OT sl SO
aasos, S 53K3640/3 x K19 o on o
ol fl 25 (Sl oS a8 8 15 pslis
lam a3 Il eyl LOT s
UislasT s o pdy 15 K3640/3 x K19
231 o Wy 58 015 (o083 5 ol
A0S poad oy a5 a5 8 55



WAY Jlo o) o5led (Y=Y Al " 3y 9 Jlgi (88154 dlxa”

O eCalie (gl W 55 OT Slaks 5 (55le
Fr S0S e b Ol il ey 0 S
5 (ol Bl Cadbes gla sl g1l 325 5
543k Golew (pl JES7 53 Skl 5 Sdle
Cﬁwwgujwjéﬁsfob':\o\}:d
ool plly o Jlame Sl RS Goles 2l
33 2 an = Sobew 4 SRSl 5 201 (ks
am s Ll (Ko 50be 5 ooy i

SLa sz ol s la U8 (S oy

Sl a5 s 3 gdmes OT 4 S |y Aol
—2 o= 3 (Gendloff et al., 1986)
sl iy S eslial Ly &5 il ol
Ot 3L DLl 5 A plnil I )5 o5
Ad edalios (6hlay 4y ol B35 5106
S ol 45 gamn ¢ 5 ) o3kl U
e S G e3¥ ol SRl Gl
AL Sl (6ola 511,58 Ol 5 555
a3 5> (Clement et al., 2003) .Lb -

525 4 Goben ol 4o Sl by o ST
s op s eSS a il g T gl
Sdi Sl 4 4 5 U (King, 1981)

u_l:m‘_;l_aulj))\osw_.»\béj_?cel)

Sl Sys e

References

Bacon, C. W., Bennett, R. M., Hinton, D. M., and Voss, K. A. 1992. Asymptomatic corn
kernels and kernels associated with equine leukoence Phalomalacia. Plant Disease 76: 144-
148.

Boling, M. B., and Grogan, C. D. 1965. Gene action affecting host resistance to fusarium ear
rot of maize. Crop Science 5: 305-307.

Casmin, O., Craiciu, D., Sorca, T., Bica, N., Ciocazanu, I., and Restea, T. 1988. The
inheritance of resistance to stalk lodging and ear rot, caused by Fusarium graminearum
Schw. and Fusarium moniliforme Sheld in maize and its importance for breeding
programmes. Propleme de Genetic Teoretica Si Aplicata 2: 75-107.

Choukan, R., Zamani, M. 2004. A study on genetic control of maize fusarium ear rot. Iranian
Journal of Agricultural Sciences 35: 189-194 (in Persian).

Choukan, R., Zamani, M, and Nasiri, B. 2007. Estimation of heterosis and combining ability
in maize for resistance to fusarium ear rot. Seed and Plant 23: 603-613 (in Persian).

Clements, M. J., Klenschmidt, G. E., Maragos, C. M., Pataky, J. K., and White, D. G.
2003. Evaluation of inoculation techniques for fusarium ear rot and Fumonisin
contamination of corn. Plant Disease 87: 147-153.

Cole, R. J., Kirksey, J. W., Cutler, H. G., Doupnik, B. L., and Peckham, J. C. 1973. Toxin

from Fusarium moniliforme. Effects on plants and animals. Science 179: 1324-1326.

Yy



...Q)s(.ls)\u,::fluﬁﬁ.uuﬁ

Davis, R. M., Kogel, F. R. K., Sills, W. M., and Farrar,T. J. 1989. Fusarium ear rot of corn.
California Agriculture 43(6): 4-5.

Farrar, J. J., and Davis, R. M. 1991. Relationship among ear morphology, western plower
thrips, and fusarium ear rot of corn. Phytopathology 81: 661-666.

Gendloff, E. H., Rossman, E. C., Casale, W. L., Isleib, T. G., and Hart, L. P. 1986.
Components of resistance to fusarium ear rot in field corn. Phytopathology 76: 684-688.
Gevers, H. O., Lake, J. K., and McNab, N. J. 1990. An analysis of ear rot and leaf blight
resistance in department maize breeding material. Proceedings of the S. A. Maize Breeding

Symposium. pp. 41-46.

Headrick, J. M., and Pataky, J. K. 1989. Resistance to kernel infection by Fusarium
moniliforme in inbred lines of sweet corn and the effect of infection on emergence. Plant
Disease 73: 887-892.

Headrick, J. M., Pataky, J. K., and Juvik, J. A. 1990. Relationships among carbohydrate
content of kernels, condition of silks after pollination, and the response of sweet corn
inbred lines to infection of kernels by Fusarium moniliforme. Phytopathology 80: 487-494.

Hooker, A. L. 1956. Association of resistance to several seedling, root, stalk and ear diseases
in corn. Phytopathology 46: 379-384.

Jeffers, D., Vasal, S. K, and Srinivasang, S. 1994. Evaluation of tropical inbred lines for
resistance to Fusarium moniliforme ear rot. Maize Genetics Cooperation Newsletter 68: 58.

King, S. B. 1981. Time of infection of maize kernels by Fusarium moniliforme and
Cephalosporium acremonium. Phytopathology 71: 796-799.

Koehler, B. 1942. Natural mode of entrance of fungi into corn ears and some symptoms that
indicate infection. Journal of Agricultural Research 64: 421-422.

Kommedahl, T., and Windels, C. E. 1981. Root- stalk and ear-infecting Fusarium species on
corn in the USA. pp. 94-103. In: Nelson, P. E., Toussoun, T. A., and Cook, R. J. (eds.)
Fusarium: Diseases. Biology and Taxonomy. The Pennsylvania State University Press,
University Park, USA.

Leonian, L. H. 1932. The pathogenicity and the variability of Fusarium moniliforme from
corn. W. V. Agricultural Experimental Station Bulletin 248: 1-16.

McGee, D. C. 1988. Maize Diseases: A Reference Source for Seed Technologist. The
American Phytopathological Society, St. Paul, Minnesota, USA.

Munkvold, G. P., McGee, D. C., and Carlton, W. M. 1997. Importance of different pathways
for maize kernel infection by Fusarium moniliforme. Phytolpathology 87: 209-217.

Nankam, C., and Pataky, J. K. 1996. Resistance to kernel infection by Fusarium moniliforme
in thee sweet corn inbred 125b. Plant Disease 80: 593-598.

Yy



WAY Jlo o) o5led (Y=Y Al " 3y 9 Jlgi (88154 dlxa”

Noweel, D. C. 1994. Breeding and evaluation strategies for maize ear rot resistance. CIMMYT,
Mexico D. F.

Reid, L. M., Mather, D. E., Hamilton, R. I., and Bolton, A. T. 1992. Diallel analysis of
resistance in maize to Fusarium graminearum infection via the silk. Canadian Journal of
Plant Science 72: 915- 923.

Scott, G. E., and King, S. B. 1984. Site of action of factors for resistance to Fusarium
moniliforme in maize. Plant Disease 68: 804-806.

Shurtleff, M. C. 1980. Compendium of Corn Diseases. 2" ed. American Phytopathologieal
Society, St. Paul, Minnesota, USA. 105pp.

Smith, F. L., and Madsen, C. B. 1949. Susceptibility of inbred of corn to fusarium ear rot.
Agronomy Journal 49: 347-348.

Warfield, C. Y., and Davis, R. M. 1996. Importance of the husk covering on the susceptibility
of corn hybrids to fusarium car rot. Plant Disease 80: 208-210.

Warren, M. L. 1978. Comparison of normal and high-lysine maize inbreds for resistance to
kernel rot caused by Fusarium moniliforme. Phytopathology 68: 1331-1335.

Zamani, M., and Choukan, R. 2005. Evaluation of combining ability and genetic variance of
maize line x tester crosses for determination of risistant sources to fusarium ear rot.
Pajouhesh and Sazandegi 66: 97-103 (in Persian).

Y¥



