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ABSTRACT : Job’s tears (Coix lacryma-jobi) is native to East Asia, and grains of the plant are used as health food
and medicinal material. Head blight symptoms of the plant were frequently observed during disease surveys in Korea
from 2006 to 2008. The symptoms were characterized as discoloration of husks, and subsequently inside of mature
grains were shriveled or emptied. One hundred fifty nine isolates of Fusarium species were obtained from the disease
symptoms of the plant collected from several locations in the country. Out of the isolates, the most frequently isolated
Fusarium species were F graminearum (34%), E proliferatum (14.5%), E. verticillioides (10.1%), F. equiseti (6.9%), and
F fujikuroi (6.3%). Other Fusarium species isolated were F. subglutinans, F. semitectum, F. poae, and E sporodochioides.
Elongation factor 1 alpha gene sequences of the isolates were used for phylogenetic analysis. Analyses of the sequences
revealed that the isolates were confirmed to be identical with each reference species of NCBI GenBank. Pathogenicity
tests showed that F. graminearum, E proliferatum and F. verticillioides were strongly virulent to grains of Job's tears.
The present study is the first report of head blight of Job's tears caused by Fusarium species in Korea.
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Fig. 1. Typical symptoms of head blight of Job’s tears. A, symptom of whole plants in the field (Chungnam Cheonan, 2008); B and C,
discoloration of husks; D and E, shelled and unshelled mature grains, respectively (upper : diseased grains, bottom : healthy

grains).

Table 1. Isolation frequency(%) of Fusarium species from head
blight on Job's tears

Isolation frequency(%)

Species

2006 2007 2008 Mean
F. graminearum 364 24.4 39.0 34.0
FE verticillioides 14.5 6.7 8.5 10.1
E proliferatum 9.1 15.6 18.6 14.5
F fujikuroi 3.6 8.9 6.8 6.3
F equiseti 7.3 6.7 6.8 6.9
E subglutinans 1.8 0.0 0.0 0.6
. semitectum 5.5 44 5.1 5.0
F poae 0.0 2.2 1.7 1.3
FE sporodochioides 1.8 2.2 0.0 1.3
Fusarium sp. 20.0 28.9 13.6 20.1
(Total isolates) (55) 45) (59) (159)

Curvularia pallescens7t 7V¢ Hol EE=HUeH, F
semitectum®] F AR Z o] B2 F i S THPitt et al.,
1994). o= 7173 FAZKE it BNI=E A}
SIRASL, Egk 2AE &7 Tk 7F A7) wel H
2go] ZFek F semitectum®ro] AZE A7) wel £ A
7o) Ak Aol7} gl Ao Yzt

TN 5S4 A

o|2tukE Fde] e EFFAPNA EEIg F 159719
Fusariumd = 1237 452 A2 2 CLA, SNA, PDA
HjR] A o] 8t 58S FAbSt] A AT 2 A
5478 7} E graminearum® = 573 =L, F verticillioides
7V 1670, E proliferatum®] 237N, F fujikuroiZ} 107, F

equiseti’} 11712 FH T THTable 2). F graminearuns
9, 1] § Wi F23FoHE dovH, SFgdde
=719 oSS doTle Wddo k&= =
8}3], 2009). ©] @2 PDA HiX| oA W] z}el= Helar,
715HARE Sl |AdsH, vl FHE AAE Uie
Rol EAeltt. CLA wiAo] FAE NI A= 5~671<]
AukS 7HA|AL, oFF 7 A9 2 Fejolw, 71| 7t
AyAd # 2S JVeRdtH(Gerlach and Nirenberg,
1982). 2@ FAh= FekA] o, $HExh= =AU 1)
T =gA FAEY. JelH SR E pseudograminearum,
E crookwellense, F. culmorum 53} H|5235le] E535}17]
AAN, WA E2e] ol 2P 22 FAY 77 T2
28k 4= lth(Leslie and Summerell, 2006). F verticillioides,
E proliferatum, F. fujikuror= Gibberella fujikuroi (Sawada)
Wollenw. & E§A|o] &ole 402 AFEAT}T AHEF
o7 FAEI, P EA] A7]9F Béo| wlg- Hzate
&5317] Eth(Leslie and Summerell, 2006). F verticillioides
= S5 o2 B F7)of HEHS dove WAHS
2 92U e] A (monophialides)ol] 71 A= 9] A EAE
FJA3l= Aol E proliferatum, F fujikuroi®te] o]z o]
o & 5, 2009). FE proliferatume poly3H]e] Z3A}
(polyphialides)oll &7+ Zole] AL&d AP EAE It
7] Wzl E verticillioides®t FE =W, S442] 2714
+H, ofRT AL HEH S 55 doTle AR &
HA Ak E=2EH 2 EE], 2009). F fujikurois ¥ 7T
o] WelgolH, He|Ho 2= F proliferatum 75
FAkste] = S5 Ags] TEsketl= DNA f714d#
Aolub wulzlshy 4] ol Z8sihal SFATH(Leslie
and Summerell, 2006). F. equisetic= F-2§7d°] 733 42
2 FHelr s Fgrid ST SFRYXIHES o
e BaE v vhE=rA 2 e 5], 2009). 2
Zke] 7} vl A3 7Fem | EA1e] SH)H (dorsiventral )]



Table 2. Comparison of cultural and morphological characteristics between the present isolates obtained from blighted grains of Job's tears and Fusarium species described previously

.« e b
Characteristics

Structure® FE graminearum F verticillioides E proliferatum F fujikuroi F equiseti
P P P P P
.resent Reference . resent Reference .resent Reference .resent Reference .resent Reference
isolates isolates isolates isolates isolates
h
Growth rate 115 15-16 117 12.5-13.3 9.5 9.4-10 7.8 7-8 12.9 10-13.2
(mm/day)
. . Abundant, A'bunda%nt, whit- Abundant, Generally'abun- Abundant, .Abundfmt,' Abundant, whit- At?u'ndant, Ab}lgdam, Ab}ll'ldant,
Aerial mycelium white ish with yel- white to cream dant, white to white o pu leWhlte to pinkish ish-pale pink Whitish-pale whitish to whitish to
low tips buff putp buff bate pink brown peach
Clavate with a Oval, clavate
1 ith ’ 1 ith 1 ith 1 ith
Shape Absent Absent flattened base, Clavate with a with a flattened Clavate with a Clavate with a_Clavate with a Absent Absent
| flattened base b flattened base flattened base flattened base
Microconidia ova ase
Size 6.1-15.9 x 6.3-12.5 x .
(um) - - 2342 4-19 x 1.5-4.5 2532 3-16x1.2-53  8-12.5x2-3  5-13x2.1-4.7 - -
Slender,
Slightly falcate . Long, slender
Falcate, 1 Falcate, 1 L d -
Shape deate, “ong dleats, “ong Scarce or straight May Slender, straightSlender, straightslender, straightslender, straight Ong, COISIVEN™ 4 siventral
and slender and slender be difficul tral curvature
Macroconidia e difficult to curvature
find
Size 50-72.5 x 41-60 x 52.4-62.8 x
- 18-73 x 2-4. - 19-79 x 2.6-5 38- 5-4.8 22-59 x 2.5-4. 45-70 x 4-5.
(um) 4855 4355 8-73 x 3 9-79 x 2.6-5 38-50 x 3.5-4.8 22-59 x 2.5-4.7 42255 5-70 x 4-5.5
Always Always Sometimes Mostly Mostly
Shape  Monophialide Monop hla.hde, monophialide, monophialide, Polyphialides monophialide - monop h.1allde, monoph'lahde, Monophialide Monophialide,
cylindric slender slender very often sometimes sometimes usually short
Phialides polyphialides  polyphialide  polyphialide
Size - - 1678 L 30 % 2.0-3.5 1727 % 2527 11-32 x 23-3.5 - 12-32 % 2.2-4.0 - 10-15 x 3-4
(um) 2.2-3.0
Chlamydospores Absent Usually rather Absent Absent Absent Absent Absent Absent Abundant altizl;zgit

scarce

incubated in alternating cycles of

*Growth rate and aerial mycelium were investigated on PDA plates incubated in darkness at 25°C for a week. Other structures were investigated on CLA plates

12h NUV light and 12 h darkness at 22°C for 2 weeks.
°F graminearum, F. proliferatum, F. verticillioides, F. fujikuroi and F. equiseti described by Gerlach and Nirenberg(1982).
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Fusarium?4+2] S7F = o] 7] 44 wiA &
translation elongation factor 1-oa(TEF) 8271 71 4
L H7E=E AL A TH(Geiser ef al., 2004). ©]& ©]&
sto] &4 ortulE EAolN 283 Fusariumd-S 2435k
Az}, 223 45 25 NCBl| 529 zH2ke] 73 98%
oo AsAde YeEMISITHFig. 2). ©l9F o] #F<]
FeE 52300 olgt 84} kY] A7 MG dat
7} dR|sk= Ao R vepsth. 2442 5 F graminearum
CF513 JN090159, F. proliferatum CF512= JN090160,
E fujikuroi CF465+= IN090161, F equiseti CF655= IN090162,
F. verticillioides CF554= JN0901632] accession number
2 GenBankol] 55311

Heald -

olrhulE 373 Ve &-FollA Eelgt Fusariumt 5
A BN s F gramlnearum E vertzczllzozdes F
proliferatum, F. fujikuroi, F. equiseti 5 57| @55 1d3to]
28]ol] AX HYAd AAHE 7Y A9 F grammearum»}
F. proliferatum©] ¥-973°] 73t 2102 YEFHTH Table 3).
F verticillioides?] CF554v= F ¥ Ador 25 thx
T ztol7h o] Wedo] e AR ERIFASH
CF465(F fujikuroiy?} CF655(F. equiseti)®] 73-%- + W]

FIS38244(F proliferatim)
9
—{INUQOI 60(CF512)
100 AF336913(F proliferanun)

TNO%0161 (CF465)
100 %0 |JF699611 (F. fujikamoi)

GQBAS524 (F figjikuroi)

JNO90163 (CF554)
4{ JFT15938(F verticillioides)
100
GQB48530(F verticillioides)

FIO39T15(F. zolani)

9g | GU3T0497 (F. gramivieartam)
100 | |~F1939690 (F. graminearinr)
TN090159(CF513)

100 GQS05653 (F equiseri)

100 -|FI939673 {F. equiseti)
T21IN090162 (CF655)

0.02

Fig. 2. A neighbor-joining tree derived from sequences of EF-la
region of Fusarium species. Numbers on nodes represent
bootstrap values(%) from 1000 replicates. A phylogenetic
tree was conducted using MEGA 4.0 with kimura-2
parameter model. The letters in parentheses refer to
Fusarium species or isolate numbers.

Table 3. Pathogenicity of Fusarium species from Job's tears by
artificial inoculation

% of infected grains®

Isolate  Fusarium species

Experiment 1  Experiment 2
CF 513  F graminearum  63.7 a 554 a a
CF 512 E proliferatum 58.5 53.1 a a
CF 554  F verticillioides  29.6 265 b b
CF 465 FE fujikuroi 28.0 b 172 bc bc
CF 655 F equiseti 234 bc 214D b
Control 10.8 c 9.6 ¢ c

*Means followed by the same letters in the columns were not sig-
nificantly different by DMRT at P = 0.05

Aoz Jehtormz o]
o= ‘gZ}Ehjr o9, iz A4
9.6%2] O]tﬂ X}E:—z e SA=,
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WAHO R FE A2, tFdh Zloﬂ"ﬂ’ﬂ o] wom
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£ FE o]t (Goswami and Kistler, 2005; Parry et al.,
1995). F. proliferatums S5 o|2M-58 3 ddd
A2 2 fumonisin 52 4 WA, o= d e}
A A olrtulEH S Yoy HYHeE HiE vt
Ath(Stenglein er al., 2010). WEpA &FoA Ee|sh
Fusariumztl M= =4 Aol At A7t ded
Ao = 7t

e[
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(Coix lacryma-jobiy= EO]-/\]O]-OH A AHE=,
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3R, w2 == F graminearum(34%), F proliferatum
(14.5%), F. verticillioides(10.1%), F. equiseti(6.9%), F.
Sujikuroi(6.3%) <=2 2] F AL, 21 Bl E subglutinans,
F semitectum, F. poae, F. sporodochioides’} 2=l t}.
EZ 49 elongation factor 1 alpha S-3Ze] H7|M<E
A4S B3 AFEAS 73S A3, NCBI GenBankoll
5 7ot T A S RISkt EElvae] WA
HAES st A3, F graminearum, F. proliferatum, F.
vertlczllloidesﬂ' Heddo] 7ttt o] A= Fusarium
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