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TO STA KERNEL |Npgcy
LK ROT OF copy ¢ FUNGI

Ambarwa; Tjokrosudarmo ")

Jcnis-jcnis jamur yang berhasil diisolasj dari biji

-
N, oyt Fusarium moniliforme, F. oxysporum, J;glll;:c;:ad: Percobaan d
: .. . . . ne

P [moso-viride, P. requeforti, Aspergillys penicillioide o

Ficoccum SPes Rhizopus oryzae dan Trichodermg sp.

. i Minnesota adalah : Nigrospora sphaerica,
- Toseum, Candida, Penicillium atramentosum,

s, 4. ni .
niger, Alternarig sp,, Cephalosporium sp., Cladosporium sp.,

Jagung dj i var .
rersebut tumbuh. 8ung dipengaruhi varictas jagung dan daerah di mana jagung

Di antara 7jenis:,_icnis jamur tersebut dj atas,
;ﬁ}werifd dan N. oryzae, kemudian Fusariym monilifor
yang lain sangat jarang terdapat.

yang paling sering terdapat pada biji jagung adalah Nigrospora
me dan selanjutnya Penicillium atramentosum. Sedangkan jenis-jenis

.Adanyz.l ]a.mTlr-Jamur tersebut gada biji jagung bersifat Patogen atau tidak belum dapat diterangkan dengan jelas.
Tetapi yang jelas ialah bahwa Fusarium moniliforme dapat diisolasi dari b

prkecambahannya masih cukup baik iji jagﬁng yang tampaknya sehat dan daya

Mengenai patogenisitas jamur-jamur tersebut terhadap tanaman jagung berbeda-beda tergantung umur tanaman.
Pada semai, jenis jamur yang paling patogenis adalah Fusarium roseum yang menyebabkan penyakit ’damping-off”
dan "seedling-blight”. Sedangkan pada tanaman jagung dewasa, jamur yang paling patogenis adalah. Aspergillus niger,
yang menyebabkan penyakit busuk batang. Fusarium roseum juga menyebabkan penyakit busuk batang, tetapi pada

percobaan ini kurang patogenis jika dibandingkan dengan Aspergillus niger.
Pada percobaan ini, tidak ada satu jenis jamur-pun yang bersifat patogen terhadap akar tanaman jagung, kecuali
Fusarium roseum yang diisolasi dari batang tanaman jagung dan tidak dari biji.

Dari percobaan persilangan bermacam-macam isolat Fusarium moniliforme yang diperoleh dari pelbagai daerah
di Minnesota, tidak diperoleh hasil yang positif yang menunjukkan terbentuknya stadium seksuil (stadium perfek) dari

Fusarium moniliforme. Ini berarti bahwa di Minnesota hanya terdapat 1 (satu) tipe perjodohan (“mating type”).

SUMMARY

ommon on corn kemels were Nigrospora sphaerica in 1974 and
h years were Fusarium moniliforme. In the isolations from
F. oxysporum, F. roseum, and F. tricinctum,

The fungi that were found to be the most ¢
N. oryzae in 1975, The second most common species in bot ar
pecies of Fusarium: F. moniliforme,

a very small frequency.
e incidence of fungus genera on corn kernels.

kemnels and ears of both years, four s
nd Alternaria sp, were always found although in
LOCations and hybn'ds are among the factors affecting th

Cephalosporium was not frequently found.

Yogyakarta Agric. Sci., 2(4) 1978,
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g i isola
. o tests using fung 150 .
In the pathogenicity cm'gro:p"m‘ oryzae Was the only specics

n com kcmcls.

uncommon on corm kernels. '
but was also the most common species O
In the seedling test using the rolled paper towc:l m

d to be’ pathogcnic on corn seedling for both ¢ :

o f°“; Iaoo:o viride and Nigrospora oryzac. The last three species caus
d n - . '

roseum, dling tests Minhybrid 6302, and with the seedling older than ins .
e i, P d to be the most pathogenic species, in both of two differep, t ¢ Tolleq

€a

cthod with corn cultivar KC Plus and Puyc, 621, 1
» foyy

ultivars. Those species w'crc Penicillium ro Quefors; 'ptci,_.‘
ed blighted scedlings, I'F“‘qn'u

using comn cultivar
tmenu'

m was foun \
the best in enhancing scedling growth.

paper towel method, Fusan'um roseu
and Penicillium atramentosum was found to be
It is appan;.nt that in the seedling test for all treatments, these two species played an important o
and Penicillium atramentosum was the best stimulant for the e Uiy
g gro
Wih,

ulaﬁon,. that were done in 1975 .and in 1976, 4
alks, and caused stalk rot rating of 4. The ;c
¢

genic species,
othpick method of inoc

o be the most pathogenic species on corn st
which caused a stalk rot rating of 2.

sarium roseum that caused a stalk rot ratings of |
s I
Fusarium roseum that caused stalk rot ratings of 3 eSulteq
Aspergillus niger that caused stalk rot ratings of 4: resulteq
) rCSultcd

‘Pergmm

roseum was the most patho
ond Mogt

In the field tests, using the to
niger was found t

pathogenic fungus was Fusarium roseum,

Combination inoculations of the species including Fu
in stalk rot ratings of 2. Combination inoculations including
in stalk rot ratings of 3. Combination inoculations including

in stalk rot ratings of 4.
No fungi isolated from corn kernels caused root rot of young comn plants in the greenhousc test,

There was no positive result of crosses between different isolates of Fusarium moniliforme from four difs
states: Jowa, Michigan, Minnesota, and Missouri. It is likely, that all isolates of Fusarium moniliforme, found in Mj Crent
’ nnesota

and in chcr states of this region, consist of a single mating type.

INTRODUCTION

Corn is the third most im i W W] and rice. All arts of the plan
portant cereal Crop in the world after i
‘ wheat P P
are susceptlble to a number of pathogens which reduce quantity and qualityl 0‘ y 1d (29) ot
f yields K

Stalk rot is considered to be the most im

‘world (29) at | . portant and destructive dj
(34) suge e)sted et‘;s: 1;1&;2 sot?t::}sleog .the US’A and in 23 countries in the worldsg ;1813 (:thci?rig thrgl;wghoqt N
Plants are affected. According to lsﬂfase root and stalk rot” because both ro'ot.s and szlalakz f _‘:ir.tunore
in the root and later spreads into ‘:}rln , oot and stalk rot are succesive phases of a di 0. lsea§ed
later on the inbreds of mediy e stalk. Stalk rot first appears on the inb e beglns
phase of the disease did not m maturity, and still later on the inbred jnoreds c?f catly mei,
occur until the inbred had reached a | " (')f ldte maturity. The stalk
ate stage in its development (11, 29, 34).

In-their experi
. I experiments, Whitney and ;
:tssocxateq with a root disease ratii,lg of l;dortlmore (34) found that the occu
rong evidence for 3 correlation b - 4, and never with 4 rati renicetof stelk fol was alw_ays
Sy etween infection of the root ang tmljs( (1)3;2 or less. This fact provides
stalk. They found also, however, that

it is possible for e *
; plants to have .
with rotted stalks always had bea(;;);agi}; dlse(;lsed roots but no evidence of talk lant
eased root syste $ rot, and that the planis
ms.

mon and of
no - .
commonly foungc-onomlc importance. Bacteria, Pythiumm
In the necrotic part of the com stalk.
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, ted causing stalk rot of : s .
fum’ Diplodia maydis, Cephalo.s‘pon'um maydisclzl.?erella 2€ae and Fysariyy,
e errestris, and Colletotrichum_ grp, iy
el

inicolum (1 l,ggo;;om Oryzae, Scierotiy,
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PP-, Pythium aphani-
m bataticola, Pyreno-
i considered to be ge
ome fungl are cor condary inyyq
S ants if injected into the stalks, Some of the ;;Sr,ealthou
jis, Curvularia, Fusarium, Helminthospoy; co

Spicari, and Trichoderma (11, 29).

: Allemaria, Aspelgﬂlus.
Cepha Osp( )riu
: 3150 (1 1) I

Spora, Rhizoctonia, Rhi-
dered to be 2 secondary

gl from crown roo;

e s of diseased ¢cor T—
Rhizoctonia solan;, pp, n seedlings:

- arum SPP- Fusarium’ graminearum,
i Undetermined spp.

The third disease examined by the writer in this study i ;
b yield, quality and feed v alue of corn 29 Y 1s ear and kernel rot, which can also

According to Koehler (20) corn ear 1ot dis
gown. In Illinois, this disease occurs ip practic
weording to him includes the occurrence of
storage.

Fungi reported responsible for the ear and kernel rots are: Fusarium SPp., Gibberella zeae, Nigrospora
oryzae, Physalospom. Z'eae: Penicillium oxalicum, Botryodiplodia theobromae, Gonatobotrys zeae,
Cladosporium, Aspergillus niger, A. flavus, A, glaucus, Rhizopus, and Helminthosporium carbonum (20, 29).

Mohamed and Fathi (28) found Nigrospora oryzae 1o be the cause of typical rot. Arndt (2) found
another species of Nigrospora, N. Sphaerica, present in nodal rot.

Harris (17) found Cephalosporium acremonium to be associated with the invasion of the vascular
es. Mann and Adam, cited by Harris (17), found C sacchari in kernels of sweet cin.

Pythium spp.,
Cor spp., Penicillium $pp., Trichoderma,

ry season. Corn ear rot disease

Tots and molds in ears orin shelled cor, in the field or in

bundl

Koehler (20) reported some particular factors ‘inﬂuencing the corn ear rot disease or particular
gen as follows: (i) The rains in August, September and October are the most important factors in-
fluencing the prevalence of ear rot; (ii) the more intensive and continuous the cropping to corn, the
higher is the percentage of Diplodia rot and Diplodia zeae was the most aggresive parasite; (iii) an adequate
dmount of phosphorus in the soil reduced ear rot caused by Fusarium

moniliforme; and (iv) rots caused
by Nigrospora oryzae and Alternaria spp. partially were increased in ears having extensive contact with

¢-s0il, and rot caused by Trichoderma spp. occured only in such ears.

patho

Valleau (31) who studied the relationship between seed corn infected with Fusan'qm moniliforme,
d root and stalk rot reported that no ears nor kernels examined were found to be free frqm Fusarium
"oniliforme infection and that F. moniliforme is an active parasite and is capable of causing root and
’ . a.
rot of corn under laboratory and field conditions.

Foley (16) reported the systemic infection of F. moniliforme, but he was doubtfullif it is a secondary
Vader. H

4 i buds.
¢ isolated the organism from kernels, roots, leaf sheath, stalks; and axﬂl.ar?l uds L
el infection is systemic in a manner simil
to lhaIt(UCharek and Kommedahl (23) were doubtfull that kern _

In other diseases such as barley or loose smut of wheat.

i ' trol through seed
Holberts ; oot. stalk, ear rot disease and their con .
;elecﬁon and lf:eetlli. (lsf) Stzdlt?it c?}:: lz)sse; caused by using infected sced asgrizse?roc:; ;l;S:ZP;l;:
i and syge ‘tl,lg’ i der unfavorable soil and weather conditions e oo L L
N Y fa l?ptl le to injuries un er ally, and especially with sweet corn, the
D the |0 TS in the corn belt. Occasionally,

joining farms
less than 5% to 50% on adjoining )
: 1-0 % of almost an entire crop. Losses frequently \aar;)l’n go}?nd fartiing practiced. They concludsd

& on the character and condition of seed use t. stalk, and ear rot diseases, and variations
’

100
€quate understanding of the causes of the corn
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234 ' i can be obtained onl

i ifferent cultivars of corn to these dlst;asiin ool ot disases ;’ b'y a.COns'
in susceptibility of differe . According to them factors affec ;g O e e: Soil o,
of all the inﬂulenci‘_ng f:(c)zlovrn;oisture’ soil aeration, amount of plan erials in the g
and time of planting,

. op sequence. _
; i | solutions and cr
injurious constituents 1n SOl ing e kernel rot and root
o e been made in detail concerning ear and and stalk roq of

, those three diseases. Although in some chsexcy cony
eﬂlzs:;::,t l:tn sll;ztat?:; gconcluded that th6ese2 ;isgg:;es are caused by 5 c;:?;ligu:fd
by complex factors (11, 18, 20, 25, 26, 29, 0).
he literature concerning the complexity of ?he thre'e discases e
raises this question: Can all fungi occuring op Kernels caue;:

n, if they are exposed to normal conditions, o, b
fungi and root and stalk rot of comn ? ere

Eration
Peraty,
solution

4]

Many studies hav
either individually or
different even opposit
organisms and affected

A comprehensive review of t

and the relationship between them, aise
singly or in combinatio

d kernel infecting
stions, experiments were designed to isolate common fy;
iety of geographical sourses, test their Pathogenicity

above,
root and stalk rot of corn,

any relationship between ear an
To ascertain the answer to these que

on ears and kernels of corn (Zea mays L.) from a var : : test thei
to com in seedling blight and root and stalk rot tests, both singly and in combination, in lab0ratow’

greenhouse and field tests, and to attempt crosses of isolates of Fusariz{m ri?Onl'liforme Sheld, emend
Snyd. et Hans, to establish whether more than one mating type exists in Minnesota.

MATERIALS AND METHODS

1) Fungal isolations.

Corn kernels obtained from the Minnesota Crop Improvement Association were surface disinfected
in 1% sodium hypochlorite (NaOCI) for 1 minute, rinsed in sterile water, and partially dried on blotting
paper, then air dried. Each kernel was cut lengthwise into two pieces, and plate out on pentachloronitro-
benzene agar (PCNB) and incubated at about 24°C. The fungal colonies that grew from the kernels were
observed. The observation was begun on the third day after isolation and continued for 20 days.

The isolations have been done twice: in 1975, for the kernels grown in 1974, and in 1976, for
the kernels grown in 1975. ’

. t’)fhelth'ird 'isolation was done from naturally_ infected ears in the field. The isolation has been
one by plating infected kernels from infecting ears on potato-dextrose agar (PDA) without any treatment.

The fungi i '
pathou;n? ':solated from ken.lels and ears previously described were transferred to PDA, identified and
genicity tests were carried out to show their pathogenic capabilities ,

2)  Laboratory test.

a) Rolled paper towel ¢ t J i
from corn kernels est for damping-off. The isolates used for this test were the fungi isolated

grown in 1975, The i
and then were used to coat the kerneI: oiics were grown on PDA, incubated at 24°C for 2 weeks,

an
d Puyco 621 were used in this test. Corn kernels were surface

N put into fungal culture plates. The kernels were
gal spores,
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. wo different controls haye been

id with 1% NaOCl as previgyg]
tré

cates

used; 3 ¢

Y descri
for corn cultivar KC Plus, anq 3 Cribed

b) Seedling blight test. The fungi useq j, thi
s

eld. The pure cultures of tha fungi i ‘
:26125 ml flasks. The inoculated flags B! 1solated

~ Kernels of corn cultivar Minp

cribed, . in potato-de
g:sspores of the fungus. Xtrose

rally infected ears in
Potato-dextrose broth
r for 10 days at 22°cC,

ted in 1% NaO(] as previously

to coat the kernels with hyphae
-~ Steamed soil was added tg Wax paper cup

ach cup, five cups of each culture, The
10 22°C for 11 days, and the other cups,
of the incubation time, the seedlings were tak ' e

the length of the shoots and the presep °n out from the cup, germination was determined, and
~ of the root systems was also observed,
 gisinfected in 1% NaOCl, and (iii) surface d

isinfected in 1% NaOCl and soaked with ;
. . potato-dextrose broth.
Thle o’tqtall etxp)enment consisted of (5 kernels). (5 cups) x (2 replicates, at 10°C and 22°C) x (3 controls
.+ 10 isolates).

3) Greenhouse test.

‘Fungi isolated from corn kernels grown in 1974

plants grown in two root observation chambers in the
seedlings that were

were used to inoculate roots of young corn
greenhouse. The inoculations were done with
20-30 days old. The root inoculated were primary, secondary, and tertiary .
One of the plants in each root observation chamber was not inoculated, and was used as a control.
Cultivars used in this test were P 529 and E 650. The total experiment for each genus consisted of
(2 cultivars) x (3 type of roots) x (5 inoculations each type).

4)  Field test.

All fungi isolated from corn kernels previously described were used to inoculate‘ corn stalks in the
field using the toothpick method as follows: about 100 sterile toothpicks were placed in 50 ml of pcitatod-
dextrose broth (300 g potato + 10 g dextrose) in a 125 ml botle, autocl_aved for 30 r'mn\;tes, au}c;\c a'veo .
agin after 24 hr, and after another 24 hr, toothpicks in broth were m?cul.atedmw?l; l:)l;g:f;m :t aTks
culted toothpicks were incubated at 24°C for 15 days and then ised for inockia on of Com S <
@ the second internode above ground. The inoculation was done singly and in com

oothpicks (See Fig, 8). | | |

F '(, g 8). kernels grown in 1974 were used for the field test in 1?7%;;@;0:
Cumvarumo}a?d ff((’)fzn C’I?}ru"]s total experiment consisted of (5 Pla“tss I;‘" ;]re::)?:ﬁ)r;n,ations)
“mbination) yxbl(iﬁ1 r;:jlicz;tes) x (1 single control® + 10 single isolates * 3 18

the field test in 1976, using corn
i in 1975 were used for . . Tees
Cu}ﬁy;u;lfil n}ilsolated from ’lclornt lieajn:)lcspegml:l tlr:;onsisted of (5 plagl_ts :-sozz)ewomy described) x (3 repli
brid 6302. The to - bina '
“tes) x (1 s}i’ngrlle control® + 14 single isolates + 6 fungal co

. .
es of Fusarium moniliform

d from four states: lowa, Michigan, Minnesota,

3) Crossing of different isolat

R - e obtaine
an The isolates of Fusarium moniliforme Wet dextrose agar plate.
deSSOuri, solates in one potato-dex

ur different i ual stage, the four isolates were

ing fo
If The crosses have been done by PRI e did not produce s€X

: ) : e plat
toner, CTOSSING between four isolates 1 on tf/pe-
"idered a5 one jsolate with one mating
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RESULTS

Far and kernel infecting fungi

1) 1974 corn crop-. . '
}F ngi isolated from corn kernels grown in 1974, were identified to genus, except fo;
Fu

i ies.
; ra which were identified to spec .
zrfldujr\:ll(gnrgffno fungi. The fungi isolated were Fusarium

Alternaria sp.
Aspergillus sp-
Cephalosporium Sp-

Epicoccum Sp-
Fusarium moniliforme Sheld. emend. Snyd. & Hans.

F. oxysporum Schl. emend. Snyd. & Hans.
F. roseun (Lk.) emend. Snyd. & Hans.

F. tricinctum (Cda.) emend. Snyd. & Hans.
Nigrospora sphaerica (Sacc.) Mason.
Penicillium sp.

Fungi that did not sporulate were grouped into :;:st‘:'ium
gory

spp. and six other genera as follows:

Table 1 lists 18 seed lots and the percentage of infected kernels per see.d lot, include the percentage
" of kernels infected by Fusarium spp., other genera and unknown fungi. It is shov'vn that Fusarium spp,
were isolated less frequently than other genera Unknown fungi was not frequently isolated.

As shown in Table 2, the most common fungus on comn kernels was Nigrospora, and in this
isolation work N. sphaerica, was isolated from 65% of all infected kernels. In isolations of kemels of
Minhybrid 4201, Nigrospora was isolated from an average of 42% of the kernels from Le Sueur and
from 28% of the kernels from Sacred Heart, suggesting an effect of location. With the other two hybrids
at Le Sueur the incidence of Nigrospora-infected kernels appears to be high also. The other genera
were not frequently isolated. The most uncommon #ungi were Aspergillus, Cephalosporium, and Epr
coccum, which were isolated from 1%, 1%, z}nd less than 1% of all infected kernels, respectively.

Table 3 lists the percentage incidence of Fusarium spp. on com kerneis grown in 1974. It appeans
that the most common species of Fusarium on com kernels was F. rioniliforme, which was isolated
from 14% of all infected kernels. In the isolations of kernels from Le Sueur of hybrids P 526, P 521,
and Minhybrid 4201, F. moniliforme were isolated from a average of less than 1%, 11%, and 9% of the
kernels, respectively, suggesting an effect of hybrid. The most uncommon species of Fusarium was F-17
seum which was isolated from less than 1% of all infected kernels.
grown in 1974

From Table 2 and 3 it appears that the most common fungus on corn kemels
rme (Fig1B)

was Nigrospora sphaerica (Fig. 1A), and the second most common was Fusarium monilifo
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je 1 : plated,
1L lot and kernels infected by groups o percenta
/ Germinati
4 rmination ke
.on/Hybrid mels
pestion % er see
(%) 5t 055
g
uSueur ‘
p 526 69 51
72 49
74 38
80 57
P 527 23 59
34 71
46 57
52 72
62 54
63 64
97 73
Minhybrid 4201 73 52
82 68
89 58
Seted Hegrt
CEeso 76 23
- Minhybrig 4201 68 36
94 46
95 62
b 990
g 100
S

Py _
Se:?ntages are based on 100 kernels percsop
h O were obtained from Minnesota ¢

eed lot on

Locations, varieties of corp kernels

f fl.lngi of corn k

ge of total inf,
ernels ected kernels

in 18 seed Jots, ;
Infectled , in 1974,

% kernels infected by, @

d Fusariym
Spp.

—_—

W o W =

11

0

1
21
17

186
18.8

Improveme

“Mlages are based on 990 infected kernels.

Other genera
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per seed

'NB medium-
PCnt Association:

40 0
46 0
38 0
54 0
48 0
57 14
56 0
67 1
35 0
54 ]
14 0
41 )
59 0
43 0
23 0
35 0
25 0
45 0
780 24
79 2
,\"': '-';:Ey(»:’.-) o)
;}/pr'n-,m »g{
S AKULTAE B
20 pERTANIAN 5
NP h
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Table 2.

fr
Genera of fungi isolate«!
locations in Minnesota, in 1974.

om com kernels in 18 seed lots and four hybrids e

Epi- Nigrom
coccum spora’  cilliyy, Toty

. . ...  Cephalo-
Location/Hybrid Alternaria Aspergillus sp"’oprium
g 0. By §ad
0 0 0 1 -
1 0 0 0 37
! 0 0 0 49
. 0 0 0 34
P 527 ) 6 0 0 43
9 0 0 0 52
3 2 0 0 48
1 0 0 0 44
0 0 10 0 0
Minhybrid 4201 3 0 0 . 36
7 1 0 0 50
Sacred Heart
E 650 3 1 0 0 17
Minhybrid 4201 3 0 0 0 32
2 0 0 0 18
0 0 2 0 35
Total 37 10 12 4 643
b
Percentage 4 1 1 1 65

[—
PLONNNAO WO ~=oO

SN

o

oo w»n O o

74
1.5

fn y,

Percentage® kernels infected per genus\ \

—

40
46
38
54

48
57
56
67
35
54
14

41
39
43
23

35
25
45

780
79

|

b
Percentages are based on 990 infecte

d kernels,
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S eci;,s‘ of Fusarium isolateq from

T’ble 3' in two locaﬁons in MinnesOta

b()‘.',gion/ﬂybn g
ur
5 2
P 52 1
0
0
| 7
527
PS5 .
1
2
12
0
54
Minhybrid 4201 g
12
Sacred Heart
E 650 0
Minhybrid 4201 1
18
15
Total 141
Percentageb 14
\

a'P““““lges are based on 100 ke-mels [::f
Sed lots were obtained from Minneso

b . A
Percemages are based on 990 infected ke

om com,
y In 1974

N WO o

25

seed lot On

Crop

mels.

Improvem

S
0
2 0
0 0
3 0
4 1
0 0
0 0
2 0
2 0
1 2
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
17 3
7 1
niediumA

ot Association
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isolated from kernels of 1974 corn crop

Fig. 1A. Nigrospora sphaerica,
(x360).

B. Fusarium moniliforme,
(x1200).

isolated from kernels of 1975 corn crop

2) 1975 corn crop. ’ v |
Fungi isolated from corn kernels grown in 1975 were different from fungi isolated in the previous |

year. However, at least four species of Fusarium and one species of Alternaria previously isolated were
found also. Candida (Fig. 2) is reported to be a pathogen to human beings (3), so it was not us§d for

pathogenicity tests. The fungi found in this isolation were:

Alternaria sp.
Aspergillus niger van Tieghem.

A. penicilloides Speggazzini.

Cladosporium sp.

Fusarium moniliforme Sheld. emend. Snyd. & Hans.
F. oxysporum Schl. emend. Snyd. & Hans.
F. roseum (Lk.) emend. Snyd. & Hans.
Nigrospora oryzae (Berk. and Br.) Petch.
Penicillium atramentosum Thom.

P. lanoso-viride Thom.

P. roqueforti Thom.

Rhizopus oryzae Went and Gerlings.
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Table 4 lists seven seed lots in si :
' ix locations and
t . : percentage of i
th: epfsrgf;ezg‘ieof fkemels infected by Fusarium spp. and othegr gen:::eclttet_i kemels per seed lot include
* ss frequently (24% of all infected kemels) than other .genei s(};(t)i‘;n tthLFuSarium 1y
o of all other genera).

Table 5 lists the incidence of s
. even genera, excluding Fusari
e ) g Fusarium, on corn kernels i i
L :v\;s;n.thlatt t(ilef most common f_ungus on corn kernels was Nigrospora, in thrirsleilssoﬁ(gzteivm s
i isolated from .24% of all infected kernels. Other genera were not frequently i:)lat.e; W]Z;e
uncommon fungus isolated was Rhizopus, which was isolated from 2% of all infected kemt;ls e

" ;II‘TNO .Species of Aspergillus: A. niger and’ A. penicilloides (Fig. 3 and 4) and three species of
) acz ium: P. atramentosum, P. lanoso-viride, and P. roqueforti (Fig. 5), were listed in Table 6.
ppears that the most common species on corn kernels was P. atramentosum (Fig. 5A), and the most

Ucommon species was P. roqueforti (Fig. 5B), P lanoso-viride (Fig. SC) was not frequently isolated.
Table 7 shows the incidence of Fusarium spp. on corn kernels isolated- in 1976. Four species
and F. tricinctum were isolated.

of me - A
ThF“s“”“m- F. moniliforme (Fig. 3), F. oxysporum, F. roseum,
.e_ most common species was F. moniliforme, and the most uncommon were F. roseum and F.
Mcinetum,
F AF IR IR [ . i ears that the most common
rom the results of isolations listed in Table 5, 6, and 7, it aPP = eoqii

fungug d the second mo

0 ; . - oryzae), an :

fungys wr:ls c:‘r;sarl'(izr:lels gr(')I'f E I'I?t’ll 5 n‘:l(?: i S s were Penicillium roquefortl,
moniliforme. The

t uncommon fungus specé
Usariy
™ roseum, and F. tricinctum.

Scanned with CamScanner




242

Fig. 3. Com kernels plate ne
predominant Fusarium moniliformg (Upper Teft)’ Sati oA .
(upper right), predominant Aspergillus: A. niger and A Peni""lgel}e'm 8

(lower left), and relatively healthy kernels (lower right) (cll( loides
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rels plated on ‘PCNB ‘n"]é_dium. Kernels °°1°“iZ°d'hby"

Fig. 3. Comm @ nt Fusarium moniliforme (upper IEft)""V;aﬁousjééne'ra'ge
predomina 0, pi dominant Aspergillus: A. niger and A, Penicillyjg,
(uPper__?gfl:) "and relatively healthy kernels (lower right). (Kerpg
Um:\irro zPP;r' plates were kernels infected by Fusarium moniliforye
on '

from lowa, and kernels on two loweﬁr_ plat?s were ?“’“?fls ?f 1975
. , 1 . 1 buinfosr (U0 LA LRV FIA RV N
p-m'-Water'w]le).--' b \ i
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conidiophores.

B. P roqueforti, with rough conidiophores
C. P lanoso-viride, wit o '
(x960). " fong conidiophores,

/ﬂw
J& ..
3) Fungi isolated from naturally infected ears in the field (Fig. 6 ). A
The fungi found in this isolation were: ; FAKULTAS 1
2

Alternaria sp. .
Fusarium moniliforme Sheld. emend. Snyd. & Hans. ey
E oxysporum — 1

E oxysporum — 2

F roseum (Lk.) emend. Snyd. & Hans.

E-trcinctum Schl. emend. Snyd. & Hans.

Penicillium sp.

B ’_Uramentosum Thom.

I}'lwpus oryzae Went and Gerlings.
chodermg sp.

previous isolations, were found also in

o gpal ie1a4d not found in the two
Mgy 2 but n Nigrospora. One genus found in this isolation that was

Olatj g
10ns wag Trichoderma.
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i ' tions in Minn
Table 4. Percentage of comn kernels obtam'ed from fi\: l(t)hcar n:; f esota and from Tow,
grown in 1975, infected by Fusarium spp. and other ge . ‘

%? kernels infected by:\

~ Infected kernels
Location per seed lot

%) Fusarium spp. Other geners
—
Iowa 1 I 1
Minnesota
Blue Earth 43 4 39
Dassel 12 5 7
Le Sueur 31 9 22
Sacred Heart 58 20 38
2. s 5 14
Waterville 16 1 15
Total 180 44 i
Percentageb 100 24 76

aPercentages are based on 100 kernels per seed lot on a PCNB medium.
Seed lots were obtained from the Minnesota Crop’ Improvement Association

b
Percentages are based on 180 infected kernels,

Scanned with CamScanner



ungus species other than Fysziy,.
5- : . - H . H um lsohted
o5 esota, and in | : fro
phle " jp Minn > and In lowa, grown in 1975 M com Kerpels Obtained from five

/ / ' locations
. 88" Kernels inf
Iﬂcaﬁon - Alter-  Asper- Cand Clad, Fhed by fungus genera
naria g andi .
| = s 2y BT g SPOH%m Nigrosporq Penic- oy
/ D e ML illium ~ Rhizopus
jowd 0 _0 1 0 0
anesota e
plue Earth 2 i | 7 1 Y 2
Dassel ) I 0 1 2 ! 0
Le Sueur 0 1 1 . 14 5 0
sacred Heart 4 0 6 2 19 7 0
: 2 3 0 0 0 7 2
waterville 1 4 0 0 6 14 0
- 1 10 14 5¢% ¢ 43 49 4
' 8 3 24 27 2
Percentagec g .5'6
—

d lot on a PCNB medium.

er see "
dpercentage are pased on 100 kernels P  Improvement Association.

: 10
Seed lots were obtained from Minnesota C

5 Aspergi”us
bne species of the gener 7 »Table Nigrospora : N. oTyzae

species see Table 6) Rhizopus ¢ R OV

(two species) and Penicillium (three species)

“Percentages are based
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e jsolated from corn kernels obtain
and Pemclllmir: {975, ed g,

Speci i ’
® ﬁsz Jocations 10 Minnesota, &¥
perce ntage® kernels infected by species of.
; “porcentage” ke s ‘
Aspergillus — enicillium S
0

5 ////"_iﬁ”/’//"
‘ 0
0
¢ 0

Minnesota
Blue Earth

0
Dassel ?
Le Sueur 0
1
2
4

Om lo%

1
1
0
Sacred Heart
Waterville
35 11
Total | 3
3 19.4 6
1.6

Percentageb . .
rnels per seed lot on a PCNB. medium. .
nnesota Crop Improvement Association.

0
2
2
6
3

apercentages are based on 100 ke
Seed lots were obtained from Mi

bPercentages are based on 180 infected kernels.

Table 7. Species of Fusarium isolated from corn kernels obtained from five locations in Min
nesoty

and from Iowa, grown in 1975.

1 T
Location Percentage? kernels infected by Fusarium
moniliforme  oxysporum  tricinctum roseum Total
Iowa | 0 0 0 0 .
Minnesota
Blue Earth 3
Dassel 4 11 g 0 4
Le Sueur 7 0 0 5
Sacred Heart 18 ) 1 1 9
5 5 ¢ 0 20
Waterville 0 0
1 0 0 5
T otal 38 0 ]
4
Percentageb 2l 1 1 44
- 2
0.5 0.5 24
/
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246 _itium isolated from corn kernels obtaj,
rgillus and Pemc":n i 1975. lined

. Speci 4
Table 6 f‘:: ocations in Minnesota, gro .
: Pcrcentagea kernels infected by species of. S
_'_____..._-—-—-'-'"_—_ = . ;.
Pemcim' 4

B AS ergilius I
Locatios - senicilloides atramentosum Ia"m
0 !
0

0
0 0

lowa
Minnesota 0 1 22 3
Blue Earth 9 1 0 1 0
Dassel 0 4 1 0
Le Sueur é 0 5 0 0
Sacmd Heart i 2 f 4 ?}
Waterville 2 _ 2 2 1
35 '
3.3 _ 19.4 6
1.6

2.2

Percentageb

kernels per seed lot on a PCNB_medium.
Minnesota Crop Improvement Association.

apercentages are based on 100
Seed lots were obtained from

bPercentages are based on 180 infected kernels.

Table 7. Species of Fusarium isolated from corn kemnels obtained from five locations in
INnesgt,

and from Iowa, grown in 1975,

Location Percentage® kernels infected by Fusarium T
moniliforme  oxysporum  tricinctum roseum Tor
Iowa | 0 0 0 . _—
Minnesota 0
Blue Earth 3 | ]
B:s sel 4 I 0 4
Sueur 7 0 0 X
Sacred Heart 18 (2) 1 1 ;
0
Waterville 2 0 i 0 20
I 0 0 5
Percentage? ’ 4 1 l -
e - 2
T 0.5 0.5 24
___-_____,_._--"'-
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Fig. 6. A. Naturally infected ears.
B.

Infected kernels from infected ears, plated on PCNB medium

|

12f FAKULTAS
2 PERTANIAN

=
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ine corn kemels with 13 fungus species on germingy, |
i :}lzeﬁ;ﬁ :o :lllnefi paper towel method at 10°C, using corn cultiyay KCnp::Bd mo% |
. — Average 1/
: Germination length® Blighteg i
Species of fungus sfaticats e
/ /
54 PR
Control (not treated) 99 3 g 5
Control (surface disinfected) 99 {
; - 4.1
Penicillium roqueforti , g§ b g ’
Fusarium roseum ‘ iy 25 4 ,
- Penicillium lanoso-viride 86 s 1 i
Nigrospora oryzae 87 , 4.4 !
Fusarium moniliforme 87 4,4 g
Fusarium oxysporum 89 , 4.3 | |
Alternaria sp. 90 . e . : e 0
Fusarium tricinctum 90 4.6 0
Cladosporium sp. 92 - 4.7 0
Aspergillus niger 93 3.1 0
Rhizopus oryzae 96 47 0
Aspergillus penicilloides 97 4.1 0
| 98 L 52 0

Penicillium atramentosum

aBvased on the measurement of the shoots at 48 hours after incubation at 10°C.

The effect of coating corn kemels with 13 fungus species on germination and growth

Table 9.
" of seedlings in a rolled paper towel method at 10°C, using the corn cultivar Puyco 621.
Average
Species of fungus Germination length? Blighted
of shoots seedling
%) (em) (%)
Control (not treated) 88 1.9 0
~ Control (surface disinfected) 95 2.0 0 |
Penicillium lanoso-viride 80 1.7 : 0
Nigrospora oryzae 81 2.0 0 '
Penicillium roqueforti - 83 1.9 ' 0
Fusarium roseum -85 1.7 0
Alternaria sp. . 87 2.2 0
Rhizopus oryzae 88 2.1 0. |
Cladosporium sp. ;89 24 0 e
Fusarium moniliforme 90 - 2.2 0 :
Fusarium tricinctum 9] 2.3 0
Penicillium atramentosum 92 2'0 0
Aspergillus penicilloides 93 2. 5 0
Fusariu.m oxysporum 94 2.2 -0
| Aspergillus niger 95 2.3 0
/ 1
Based on the measurement of the sh
e shoots at 42 hours after incubation at 10°C.
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with 10 fungus species isolated from naturally infected

25 i kernels
The effect of coating #00/ ultivar Minhybrid 6302 at 22°C, for 16 days.

7able 10. ears, on seedling blight, using corn ¢

// Average
Blighted Root

Germination length 4
gpecieS of fungu® of shoots seedling growth
P (%) (cm) (%)
88 6.9 0 +
_1 (not treated) -
Coﬂ“z:'_; Esurface disinfected) 54 ‘;3 g i
G @ o e 3T AT :
0 ,
pusariu™ ':;eum 36 32 g :++
Al um moniliforme 48 2.7 : "
m oxysporum—-2 84 9.2 i
g 84 12.3 0
i B 84 153 0 .
. hoderma SP- _ . o
i 84 18.6 0
Rz e 0 ++++
i jcil 92 16.4
Fusarium tricinctum 2 164 : i
Penicillium atramentosz;m 2 16:4 0 o5

Fusarium oxysporum-—

toot growth: +Ht = very good, +++ = good, ++ = moderate, + = poOr.

Table 11. The effect of coating corn kernels with 10 fungus species isolated from naturally infect:d
ears, on seedling blight, using corn cultivar Minhybrid 6302, at 10°C for 14 days, and at 227°C

for 10 days.
: Average
Species of fungus Germination length _Blighted Root
of shoots seedlings growth
(%) (cm) (%) |
Control-1 (not treated) 96 19 0 -+
Control-2 (surface disinfected) 92 15.3 0 ++++ A
Control~3 (PD broth) 84 13.1 0 H 4 ?
i“”’{urn roseum 4 0.5 0 + NG T
e lctnctn 52 59 0 w3 DERTANIAN
Pm’fl‘;f” 0Xysporum-2 56 7.5 0 +
ECum sp, b
Fusarigm 68 4.4 0 +++ SRR
Memarg T 68 6.9 0 4t
Fusariy mo. i 76 10.1 0 ++
il g 84 .96 0 b
Chodermg o 04 84 H 123 0 -
IZOpus oryzae 96 9 0 +++
'\ 96 13.6 0 ++++
R :

, ++++ = good, +++ = moderate, ++ = poor, + = very poor.
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| T o oo |
z; ?os'é'.§ i
i g E 8
’ 5= 8
»
| $& 5
| 58 §
a K
LR
e
Ebg%,h
o

1. In the middle row from left to right are: Alternaria, F. monili-

forme, Trichoderma, Rhizopus oryzae, and P. atramentosum. In
the lower row from left to right are: Control-3 (PD broth), Control-

F. tricinctum, F. oxysporum-2, Penicillium sp., and F. oxysporum -
2 (surface disinfected kernels), and Control-1 (not treated).

species and three controls, to show the
root systems in soil at 10°C for 14 da
days. In the upper row. from left to

Fig. 7. Seedlings of corn kernels of Minhybrid 6302 treated with 10 fun

Pathogenicity of the fungi to corn

Pathogenicity to corn seedlings.

1)  Damping off. ‘
The effect of coating corn kernels with 13 fungus species isolated from comn kernels grown in 1275,
on germination and growth of 2 day-old seedlings is shown in Table 8 for the effect on corn cultivar
KC Plus, and in Table 9 for the effect on corn cultivar Puyco 621.

As shown in Table 8, the germination of the kernels that had been treated with the f@gus SPCC]C?
seemed worse than germination in the control. The species that affected germination appreciably were:
Penicillium roqueforti, Fusarium roseum, Penicillium lanoso-viride, Nigrospora oryzae, and Fusanu't';
moniliforme, when applied to kernels. There were no appreciably differences in length of the shoo
among all treatments and controls.

: . o g : disco-
Three species, Fusarium roseum, Penicillium lanoso-viride, and Nigrospora oryzae, caused (
loration on the roots (blighted seedlings).

sults

Table 9 shows the results of the same test, using a different corn cultivar (Puyco 621). Th:,]ghted

were about the same as the results in Table 8 — there were no appreciable differences, b.ut no i1
seedlings were observed. Four species which caused relatively low percentage of germination I

. 206
* (Table 9), but the order was different, and was as follows: Penicillium lanoso-viride, Nigrospora 07
Penicillium roqueforti, and Fusarium roseum.
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Seedling blight.

ffect of coating com kernels with 10 fungus species isolated from naturally infected ears
The efi®

- ¢ were shown in Table 10, for the test with an incubation temperature of 22°C, for
ple 11 for the test with an incubation temperature of 10°C for 2 weeks and transferred
ys. In both treatments, the corn cultivar Minhybrid 6302 was used.

0, three controls, control—1 (not treated), control—2 (surface disinfected),
resulted in germination of 88%, 54%, and 76%, and shoot length 6.9 cm,

8
in Ta
Sy
’6‘21;), for 11 d3
! in Table 1

duce germinability were: Fusarium roseum, Alternaria sp. and Fusarium

. t (+]
jes found 10 7 £ 24%, 36%, and 48%, and a shoot length of 2 cm, 3.2 cm,

b spe;:jch resulted in germination 0

e germinability and growth were Fusarium tricinctum,

that seemed to stimulat :
and F. oxysporum—1, which resulted in germination of 92%, 92%, and 100%,

Peni .sh ! ength f 16.4 cm, 24.2 cm, and 16.4 c¢m, respectively.

und 8 ShO the roots was also observed, and it was found that the root systems of the seedlings
The'grOWTh C{f emrseum and F. moniliforme, and also control—1 and control—2, were Vvery poor.

; ed;ﬁ:giiﬂsl;’:tems of the seedlings that were treated with F. fricinctum and Penicillium atramen-

oweY! :

fosum, \;rere very good (Table 10.).

Table 11 shows results different from those in Table 10. The
three controls Were better than those of the kernels that were ‘treate

1).

" .

lﬂd 2.7 cm, )
Three other SpeCles

mentosum-

germination and the length of the
d with the fungus species (Table

Fusarium roseum was found to be the most pathogenic species and resulted in kernel germination

of 4% and an average shoot length of 0.5 cm, when applied to kernels. |
The second and third most pathogenic species were F. tricinctum and F. oxysporum—2, which
resulted in germination of 52% and 56%, and an average shoot length of 5.9 cm, and 7.5 cm, respectively.

The growth of the roots was also observed, and it was found that the root systems of the seedlings
that were treated with F. roseum and F. oxysporum—2 Were very poor, but the root systems of the
seedlings treated with Rhizopus oryzae and Penicillium atramenfosunt Were good (Table 11).

~ The results of this test, showing the length of the shoots and the growth of the root systems
8 also fllustrated in Fig.. 7. -

Root rot of young corn plants.

*dlmzsg:g:; 'l;z?z n112,2 th.erfl: were fungi isolated from corn kemnels that caused root rot of corn
" the com cultivar P 527 -th’ %0 a_ted frf)m a com stalk was found to cause discoloration on the roots
| o dicooration o (the cultivar with the highest incidence of infected kernels) only, but did not
| Mtfted kemels). Disc IIOOt‘s of the com cultivar E 650 (the cultivar with the lowest incidence of
Uity roogs, T oloration on the primary roots was more extensive than on the secondary and
complete results of this test are shown in Table 12. ]
Stalk ror  comn .

Corp
1 Doty ing stalk r?t ratings as the result

[‘Waticns ;Irl:dlit combination (Fig, 8Of inoculations with infected toothpicks with the fungus species

are O S SP
‘ I n pjy, ® more extensive stalk) rot tshlt::lwg o F,lg' 9 a1:1d 10. .It appears that combinations
| & ‘hippa,em ;h ingle inoculations, with some exceptions.

| )

® results of £
; eld t :
tnogyj A a sty est done in 1975 are shown, using fungi listed in Table 2 and 3.

ation y; Iot rating of ]
th Fusariyp, s w“’as produced by single inoculations with all fungi, except

hich resulted in a stalk rot rating of 2.
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The inoculation with a combination of inoculated toothpicks produces stalk roq
0

for all combinations. Five combinations were done in this test: £y
1) Fusarium combination, consisting of F moniliforme, F. oxysporum, r ,
F. tricinctum. ' - e, g

2)  Combination of genera other than Fusarium (consisting of Alternarig, Aspergiyy
sporium, Diplodia®, Nigrospora, and Penicillium) with F. monfliforme, =, Ceph%‘

3)  Combination of genera other than Fusarium (as described in no. 2) with £ Oxysp

N . . ' Ory
4)  Combination of genera other than Fusarium with F. roseum. L
5)  Combination of genera other than Fusarium with F. tricinctum,

In Fig. 10, the results of the field test done in 1976 are shown, using fungi listed in Table 5, ¢
:‘\ stalk.rot rating of 4, resulted from a single inoculation of Aspergillus niger (Fig, 1), l’)u; and7,
Inoculations by other species caused a stalk rot rating of only 1 (Fig. 12). “ingle

Six combinations have been done in this test:

1) Fusarium combination, as described in the previous test.
2) Non Fusarium combination, consisting of Alternaria, Cladosporium, Nigrospora o,
Penicillium atramentosum, Penicillium sp., P. roqueforti, Aspergillus penicilloides, ang A. nigere,

3) Non Fusarium éombination, as described in no. 2 with F. moniliforme.

4)  Non Fusarium combination with F. oxysporum.

5)  Non Fusarium combination with F. roseum.

6)  Non Fusarium combination with F. tricinctum.

Combination no. 1, resulted in a stalk rot rating of 2, and five other combinations, caused stalk

rot rating of 4.
Stalk rot caused by the single species inoculations and combination species inoculations was alse

illustrated in Fig. 11 — 14.

Crosses of different isolates of Fusarium moniliforme.

As shown in Table 13, there was no positive result from crosses between different isolates of
Fusarium moniliforme from four different states: Iowa, Michigan, Minnesota, and Missouri. Thus it is
likely that all isolates of F. moniliforme found in Minnesota or in other states of this region consists

of a single mating type (Fig. 15).
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ble 12. Infecti : :
Ta lats :l}rgfn sc:;dln;g r00ts of corn cultivarg p 527 and E 650 when inoculated with fungi
€ 1974 seed lots gpg observed in a root observation chamber placed in a

greenhouse at 249,

—_

Genera / species ' ————  _____ Root Infected
E 650P

of fungi . P 5272
- Secondary

- Primary Secondary Tertiary Primary

Tertiary

Alternaria =~ < 3

{ Aspergillus PR _

Cephalosporum — _

Epicoccum _

Fusarium _ :
moniliforme v 2 Bt ' _
oxysporum e - : -
tricinctum : : -
roseum—1 " —
‘roseum—2° - - _

Nigrospora _
Penicillium ‘ ' N .

*Cultivar with the hi Fusarium spp. and

14% other genera)
bCultivar with the lowest percentage of infected kernels (23%

_ This species was isolated from a corn stalk, not from kernels.

ghest percentage of infected kernels (73%; 59%

no Fusarium infection).
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Table 13. Crossing of different isolates of Fusarium moniliforme from different locationg in

in an attempt to produce the sexual stage. four Stateg

No. of crosses T

No. of
State . Location source? Singleb Combination®  Total
Resy)t
Iowa 5 12
Michigan _ 1 6 -
Minnesota Blue Earth 1 6 N
Dassel 1 6 "
Falcon Heights 2 12 "
Le Sueur 9 18 N
Sacred Heart 4 12 =
Waterville 1 6 : =
Six locations above _ 12 e
Missouri 1 6 -
Four states
above 6 =
Total 25 84 18 102 .

@No. of seed lots or type of materials.
ne state if only one location per state.

bCrossing of the isolates from one location or o
g of the isolates from alk states

CCrossing of the isolates from some locations in one state, or crossin

observed.

each toothpick infected with different fungus species.

Fig. 8. Corn stalk inoculated with infected toothpicks in combination,
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STALK ROT RATING
o | 2 3 4

FUSARIUM

ROSEUM
MONILIFORME
OXY SPORUM

TRICINCTUM
SPP. MIXTURE

"|OTHER GENERA

ALTERNARIA
ASPERGILLUS
CEPHALOSPORIUM
DIPLODIA
EPICOCCUM

NIGROSPORA,
PENICILLIUM

P B RS

F. MONILIFORME
F. OXYSPORUM
F. ROSEUM

Fig, 9

FETRICINCTUM
———

SPP_MIXTURE ewus

+ Stalk rot ratings in 1975
of 7 other genera, were

tf) inoculate corn stalks
Singly

in combinations

when four species of Fusarium and species
grown on toothpicks and individually used
of Minhybrid 5302 in the field, either
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255




STALK

0

ROT
4

RATING

|. FUSARIUM
MONILIFORME
OXYSPORUM
ROSEUM
TRICINCTUM
2. ALTERNARIA
CLADOSPORIUM
NIGROSPORA
PENICILLIUM £
ATRAMENTOSUM [ES8
LANOSO-VIRIDE
ROQUEFORTI
RHIZOPUS
ASPERGILLUS
PENICILLOIDES
NIGER
3. FUSARIUM MIX

F. MONILIFORME
F. OXYSPORUM.
F. ROSEUM

F. TRICINCTUM

4. NONFUSARIUM MIX e i
5. NONFUSARIUM MIX+

! 3 4

Fig. 10. Stalk rot rating in 197
of 6 other genera, were grow
to inoculate com stalks of Minhyb

singly or in combinations.

6 when four species of Fusariu
n on toothpicks and individually used

m and 9 species

rid 6302 in the field, either
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Fig. 1. Longisection of comn stalks at the second internode, showing stalk

ot rating as the result of single inoculation of Aspergillus niger.

" ONgisectjgy, of

‘ .
Mling a5 the
Y (from Jof

corn stalks at the second internode showing stalk

result of single inoculation of toothpicks infected
tto right):

Lok
“usarj v ) d {
2. s {um monilitorme g Am”f‘ma SSDOFUM
s UM tricinerm . Fusarium oxysp
6 -Mknowy.) 12, Penicillium
7 Cephalospo Fitm 13, Epicoccum
"knOWn-z 14, Fusarium roseum

15.  Nigrospora
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Fig. 13. Longisection of curn stalks at the second internode, showing stalk
rot rating as the result of inoculation with Fusarium combinations
consisting of: Fusarium moniliforme, F. oxysporum, F. roseum,
and F. tricinctum (each stalk was inoculated with each of 4 species
on individual toothpicks).
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Fig. 15. Attempted crosses between four different isolates of Fusarium
moniliforme on PDA medium.

DISCUSSION

. . i was
Melchers (27), in his study on corn seed germination found that Fusarium moniliforme
Wmmonly isolated a

i cillium, Rhizoc-
] 1 ionally isolated from corn seed. Penici R '
d that Diplodia zeae was 0ccas1ona‘ : g hizoc
lonig anq 1‘1Spergillulsl were mgre common than Diplodia zeae ;md Gz?be;zl[ctzosgtetbfflzaeetz;r o(m ;"‘ngrium
i ere fou
el Valleau (32 orted that no ears nor kernels examined w .
mOniIifor}ne infl:ac(tioxz.rifi)ohamed and Fathi (28) and Standen (30) reported Nigrospora oryzae to be
€ cauge of typical

b nd kernel rot. Mann and Adam, cited by Harris (17), found Cephalosporium
cob, ear, a ’
Weaar o kernels of sweet corn.

In the Present study, by isolating fungi from corn Kernels grown in 1974 and in 1975 » Nigrospora
;Phaerica a y’

nd N, spectively, were found to be the most common species on corn Kkernels.

‘ - Oryzae, resp : X S

l?.bmh Years the se?)ond most common species was Fusarium moniliforme.

PParent that e incid

Ungg In the fiejq tests, h

thay 0N species on t
there i little or ne

* col)ickson (13) in his study on seedling blight of corn,

oI g

by

this Manifest first by blighting before emergence,
of ‘h‘mg aft

No Diplodia zeae was isolated.
e of fungus genera on corn kernels was affected by locations ang hybrids,
enc
it was found that the most pathogenic species on corn stalk were the
}(::/ el::rrr’lels such as Fusarium roseum and Aspergillys n

iger. 1t is apparent,
relationship between kernel infecting fungi and stalk rot of corn.
found that the s

which results in p
®r emergence, which is evident by the yellowed and wilted see
it ¢ seed)j

N8 which is due to the weakened root systems. According to hi
r%r:g"l“bte Y the most important single factor determining the extent
Occllrree ol lemperature for the blighting of corn ranges from g°

- According 1o McKeen (24) temperature has a greate, influence

ymptoms of seedling blight
00r germinatiop, second b
dlings, and third by Stunting
m, the temperature of the soil
g bilght. The most

« Above 240¢ no blight
han

on the pathogen.
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McKeen (24) reported in Ontario, that seedling blight may be caused by Pythium arthenop,

'P. debaryanum, Fusarium mor: forme, F. graminearum or Rhizoctonia solani, The most econonﬂacna;s’
important of these is P. arrher. ..anes. However, according to him, it seldom kills the plant, since
possesses an unusual capacity (> send out new adventitious roots when the causal organismy destrgm
the older roots. Fusarium gran. iearum was found to be not important as a soil-borne orgapjsy, an;
F. moniliforme was present in most lesions, but it is not an active root parasite and was considered ’to be
i . a secondary invader.

| In the study on seedling blight by the writer, using corn cultivar Minhybrid 6302, at an incubatiy,
temperature of 22°C, Fusarium roseum was found to be the most pathogenic species, because it redyeeg
germinability and the growth of seedlings, caused blighted seedlings, and resulted in poor root system,

{
! “The second and the third most pathogenic species were Alternaria sp. and Fusarium moniliforme,
i both  species reducing germinability and the growth of seedlings, and F. moniliforme resulted in pooy
i root systems of seedlings also. : |

i Three species were found to stimulate the germination and the growth of seedlings, and they were:

Fusarium tricinctum, Penicillium atramentosum and F. oxysporum—2. The first two species also resulted
in very good root systems.

!
Ff ' Different results were found from different treatments, with an incubation temperature of 10°C
j;“,x‘ for 2 weeks and transfer of plants to 22°C for 11 days. The similarity of the result was that Fusarium
[
'

260
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roseumn was found also tc be the most pathogenic species, more pathogenic than in the first test.
This species reduced germinability up to 4% and the average length of the shoots 0.5 cm and resulted
in very poor root systems; only one kernel germinated and it produced a single root. The second and
the third most pathogenic species were Fusarium tricinctum and F. oxysporum—2, but the results were
not appreciably different from those of the control.

i _ Two species, Rhizopus oryzae and Penicilliurn atramentosum appeared to stimulatethe growth

il of seedlings and root systems.

1'1 In the rolled paper towel method, using corn cultivar KC Plus and Puyco 621, four species.

»‘] Penicillium roqueforti, Fusarium roseum, Penicillium lanoso-viride and Nigrospora oryzae seemed to be

H,l the four most pathogenic species in both cultivars, but with a different order. On corn cultivar KC Plus

three species, Fusarium roseum, Penicillium lanoso-viride and Nigrospora oryzae were found causing 4.%'
i - 3%, and 1% blighted seedlings, resceptively. No blighted seedlings were observed in the cor cultivar
Puyco 621. Although the other species caused germination lower than the germination of the control,
| the results were not appreciably different.

McKeen (26) who studied etiology of common basal stalk rot in Ontario using inbred LC. 19
(completely susceptible cultivar) found that Pythium arrhenomanes and Fusarium moniliforme weré
‘ the only two fungi which were usually present in the necrotic tissue, although Rhizoctonia '
| Rhizopus nigricans, Penicillium sp., Aspergillus sp., and Gibberella zeae were isolated 0ccasiol zx
He found also that apparently the causal organisms are different from the pathogens that cause stalk
in the central part of the corn belt of the USA, in which Diplodia zeae and Gibberella zeae Were repo
to be responsible for most of the stalk rot.

J
!
:
; Other authors found different organisms causing stalk rot in different locations. But they
l
|
|
|
|
|

conC]Ud‘d

; : . g t
that Diplodia zeae and Fusarium spp. (including Gibberella zeae) were always found in the rotten $

of corn (11, 12, 18, 19, 21, 29). ,

2

In my study, different results have been found. By inoculating stalks of corn cultivar Minhybrid 5:;&5

with fungus species listed in Table 2 and 3, for the field test that was done in 1975, and fungu§ S[;97 6

listed in Tables 5, 6 and 7, using corn cultivar Minhybrid 6302, for the field test that was done'ma o
Aspergillus niger (listed in Table 7) was found to be the most pathogenic species, and resulted 18

which
rot rating of 4. The second most destructive species was Fusarium roseum (listed in Table )

—m—c—

’“"I

S ———
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resulted in a stalk rot rating of 5 5
2. The oth
the

and apparently they are noy . T Specididit i+
. Important i, Pecies, in sinofe i 3.
Combination inoculatjoy, of 1 causing stayy roltnil;3 oculations caused stalk rét rafings of 1,
that was done .iﬂ. 1975, reéulted in stalipecjesa howeye, inc] c.or,, When acting alone, ‘
that was done in 1976, Fusgp,,,, rot ra "y oouding Fugaryp, roseur, in the field test

tings of
a4 . (] : . 3
combination of species includin. 0 Mations f

» 1or al] N .
ing Aspergil Tesulted jp , stalk combinations (Fig. 9). In the field test
8titus nigey, resulted iy, st;]

ot rating ,OL 2. Five other combinations,
rot ratings of 4, for all combinations

This result of combinatiop
B <. : 1 1noculatiop gr
mixtures of organisms will prodyce e with
| | a With the regy
onsidered that the pathogenicity o;n Zrec mmalr)kmed effect than th:ntse:cth\:;W%tt 5115)' o s it
ombination of as applied alone. Young (36)

yient of the single organism ; .
f : used A Organisms s 1,
antagonism. i the c°mbmaﬁon, a]thoughdflf:rzded Primarily on the most
were some indications of

the fungus species that were found to be pathogenic in the

» in this case greenho
ogern use and field tests, fo
the species that were uncommon in corn kernels SR Mkl ol o, e ol

From :
afelationsm;hbeetrvi:lrfs showz} in Tal?les 8., 9, 10 and 11, for seedling blight tests, there seems to be
Wich was o o ear and kernel-infecting fungi and seedling blight. This was shown with Nigrospora
When apogi 0 be the most common fungus on corn kernels, and also resulted in poor germination
Pplied to kernels (Tables 8 and 9). As reported by Dickson (3), poor germination is the 'result’

of blighti
' blighting before emergence (preemergence damping-off).

(v }{"_ general, it is a apparent that in the seedling test, the mostdestru.ctive species is Fusarfum roseum
i bm folfr seedling blight tests always resulted in poor germination), and Penicillium atramentosum
5Wf est stimulant (which in four seedling blight tests always resulted in good germination and good

I of seedlings and root systems). . ‘

. 1 Table 11, it is shown that Fusarium roseum resulted in very poor germination (4%) and very |
( mcr)om Systems. It might be because the kernels that were treated with this species were incubated
b°f0re emthe most favorable temperature for the blighting of cgm) for 2 weeks, that caused blighting

fIgence, and the only seedling that grew had only a single root.

Hook ' dli t, stalk, and ear rot
; e . = ‘ everal seedling, root, stalk,
:‘_‘eﬂses in ' (19) who studied the association of resistance to set . combin’a Hons of seadling
ligng, -~ €O, re . coefficients between various p :
ts, Stal ported that correlation coe \ thogen were all negative.

015, root necrosis, and ear rots incited by 2 single pathog

i i t locations may be because

2; the 4 ::g:ences between organisms causing corn I ff:z? o emperature z‘m.d me

%nfl'anung’ s oo atecting thite £33 2 als in soil solution, injurious
nt“cnts .011 moiSture, soil aeration, amount of p

Soil solution, and crop sequence (18)-

ot diseases in d
t diseases; these
lant-food materl
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