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Pathogenicity in Nursery Box and Symptom Appearance
and Yield Damage in Paddy Field by Each Strain of

Fusarium moniliforme

Jae Mo Sung, Sung Suk Yang and Eun Jong Lee
Institute of Agricultural Sciences, Office of Rural Development, Suweon 170, Korea

Abstract: Strain IV caused highest reduction of germination and caused abnormal elongation of
all part of the plant which finally died. Milyang 23 and Nampungbyeo formed mesocotyl. Samnam-
byeo and Jinjubyeo did not formed mesocotyl on the soil surface in nursery boxes when they were
planted on soil infested with each strain of F. moniliforme. Infected seedlings with mesocotyl reco-
vered after transplanting in the the field. The most frequency of Strain IV was isolated from
infected rices and this strain was isolated from all part of rice. When rice seedling infected with
Strain IV were transplanted in paddy field, most of rice showed Bakanae symptom. Ear emergence
of rice was more delayed when seedlings infected with Strain IV were transplanted than that of
healthy plant. Number of panicle per hill and grain yield from rice when infected rice seedling
by Strain IV were transplanted were more decreased than that of the healthy plant in paddy field.

Keywords: Fysarium moniliforme, Pathogenicity, Symptom appearance, Yield damage,Mesocotyl,
Bakanae sympton.

W 7] o} 2] 952 Fusariun moniliforme Sheldonel %3}
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1M F de wolth o ®UlFeAd BEHE
e FHRAZIESY FAlYE A% BFEFE B
ol wel W7l e Rel $& e Fal 7t W|inet
A =B84 BEFEEY aad A BES Fer I3t
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Matuo ef al. 1976) =o] W FREEBEN = Strain
¥ o]yl QlukE Aol ud HH(Sung, et al. 1983).
= el e 2 Rfge] wel el G2z BEF
o fEZ{kd e #®EE Aoh(Aoki, 1975; HEN - A
1975) o] WEHEA st BREEARE A 29FAH A

Z jhEoldol A vt #Ar 9lvh(Sung, ef al. 1983)

AL 71 REEY 4714 Straing FIH
o FHEAA EFES BERS #HEd BEE
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REEES KRS FHEsld BRE 4974 @S
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MEHFE

8y 2l e Aoy Fusarium moniliformedi<
M FSMsel 98 4714 Straing corn meal sand
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et al. 1982)
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Fusarium moniliforme2| Strain¥l FRYE =R
ok 234k, E3u, 4dd, FAFHE 7 Strainy
2 RERL BEd BR Table Tol4 Beulsl 7o
Wk 235% MNEESY ALFsE Strain Wi S
Strain®v} A& oz Mol JHEK BE Aoz v
Table I. Number of seedling survived of four rice
cultivars Milyang 23, Nampungbyeo, Samn-

ambyeo, and Jinjubyeo when seedlings were

grown in nursery box by infestation into

soil with each of four strains of F. monili-
forme for machine transplanting.

Table II. Plant height of four rice cultivars Milyang
23, Nampungbyeo, Samnambeo and Jinju-
byeo when seedling were grown in nursery
box by infestation into soil with each of
four strain of F. moniliforme for machine
transplanting,

Plan height

Strain Milyang Nampung- Samnam- Jinjub-
23 byeo byeo yeo
v 21.9a* 19.6a 18.8a 18.8a
i 20.9a 16. 3a 20.7a 18.2a
I 12.7b 10. 7b 10. 4b 10. 6¢
I 13.9b 13.2b 13.1b 14. 6b
Control 7. 4c 6. 0c 6.9c 10.7¢

* Values followed by the same letter do not signifi-
cantly differ at p=0. 05 according to Duncan’s mu-
Itiple range test.

gyton zr}&o] Strain W, Strain [ & Strain 14
2.2 vEieh
BRSY Aol & Table IolA Bl Wk 235% 45
£ Z9) Strain I3+ Vol A =550 sde]lFAL
Bllovt Flg Aol glsich Straimd® FEof 8
et e & BES A X4 42 2% 7
AE dol % FE25E Strain ¥ JEFANA A3 A4
222 KRk AR 22 veges Ad4dy £
EAe Ao AEFE Aol A Aos g
BA S ERAAE EXAY AeolA A7zl A
Aelel A ARA L Lo £Fol F%o Strainll
Table III. Number of seedling survived and plant
height of rice cultivar Jinjubyeo when
plants were grown in nursery box under
water or dry condition by infestation into

soil with each of four strains F. monili-
forme for machine transplanting.

No. seedling survived

No. of seedling Plant height

Strain Milyang Nampung- Samnam- Jinjub Strain D sum;;d
33 byeo byeo injubyeo Ty ater Dry Water
v 52. 0a* 68. 0a 22. 3a 76. 0a v 79a* 76a 18.8a 23.1a
I 85. 3b 78.3b 29.7a 87.7b I 78a 87b 18. 2a 25. 5a
I 87. Obc 99. 6¢ 76. 3¢ 94. 7c I 82ab 9lc 10. 6¢ 16. 6b
I 93. 0c 96. 7c 66. 3b 91. 3¢ | 92b 89¢ 14.6b 18.8b
Control  103. 4d 105. 3d 89.0d 98 d Control  97bc 98¢ 10. 7¢ 16. 6b

* Values followed by the same letter do not signifi-
cantly differ at p=0.05 according to Duncan’s mu-
Itiple range test.

* Values followed by the same letter do not signifi-
cantly differ at p=0. 05 according to Duncan’s mu-
ltiple range test.
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Table 1V. Length of plant height of four rice cultivars grown in nursery box by infestation into soil with
each of four strains of F. moniliforme for machine transplanting.

Milyang 23 Nampungbyeo Samnambyeo Jinjubyeo
Strain Plant Crown to hzlélétt Cigzv ile at{o Plant Crown to Plant Crown to
height 1st leaf (cm) (em) height 1st leaf height 1st leaf

I 12.3* 5.3 10.3 4.6 11.4 4.1 9.5 3.4

il 11.8 5.4 11.4 5.4 13.8 4.4 11.6 5.3

il 16. 3 8.3 16.1 8.3 17.9 6.3 13.9 6.7

v 15.2 7.9 15.3 8.3 17.3 6.3 11.8 6.4
Control 7.9 2.9 7.1 2.6 7.9 2.5 7.5 2.8

* Numbers in data are mean of 20 plants measured.

Table V. Length of mesocotyl of four rice cultivars grown in nursery box by infestation into soil with each of
four strains of F. moniliforme for machine transplanting.

Milyang 23 Nampungbyeo Samnambyeo Jinjubyeo
Strain
Plant Plant(cm)  Mesocotyl Plant Plant
height .Mesocotyl height (em) height Mesocoty! height Mesocotyl

I 12.3* 0.4 10.3 0.4 11.4 0 9.5 0

I 11.8 0.5 11.4 0.6 13.8 0 11.6 0

i 16.3 0.4 16.1 0.9 17.9 0 13.9 0

1 15.2 0.4 15.3 0.6 17.3 0 11.8 0
Control 7.9 0.0 7.1 0.0 7.9 0 7.5 0

* Numbers in data ar mean of 20 plants measured.

F WA ERel =4dA sicte F4E
22 ekttt (Table I)
Strain%] EEI Mesocotyl
BRI wREANA WEAAL FARE HEE R
4014 B W 233 F 4EFF Y REE S B8
3 o] BY-E BENIL A SRy =G 23%

zole A

o

8y

3} ¥ F o)A Straine] A $ho) mesocotyle] &A=
AT dulAQl g g AFHAE mesocotylo]
A=A &geh(TableV).
AN Xp2pAHUM FRE DB
Aol BEEF 7ot RS REE
Fo vehve

dehA ge
AR FWREE HHS BRE

Z B
FE

Table VI. Number of fungi isolated from different parts of Samnambyeo infected with Fusarium moniliforme.

No. of F. moniliforme identified

Symptom Parts of No. plant

ymp plant tested tested . I I I
No Crown 20 1 0 0 0
1st node 20 5 0 0 0

2nd 20 4 0 0 0

3rd 20 2 0 1 0

Symptom Crown 20 5 0 1 2
1st node 36 10 0 2 1

2nd 25 6 0 1 0

3rd 20 6 0 1 1

Panicle 20 12 0 3 1
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Table VII. Number of fungi isolated from dlfferent parts of four rice cultivars infected with Fusarium moni-

liforme.

Caltivar Symptom Pa r:e gtfe (fl ant N ?és Fe]g nt No. of fungi identified*
v o I I Gr Eq So
Jinjubyeo No Grain of panicle 15 4 0 0 0 1 4 0
Crown 10 8 0 0 0 0 0 0
Symptom Grain 45 30 0 4 2 0 8 0
Crown 19 12 0 3 0 0 2 0
Samnambyeo No Grain 15 2 0 0 0 0 0 0
Crown 10 3 0 1 0 0 0 0
Symptom Grain 30 3 0 1 0 9 6 1
Crown 10 6 0 2 0 0 1 0
Nampyungbyeo No Grain 1 8 0 2 0 5 0 0
Crown 10 7 0 2 1 0 1 0
Symptom Grain 15 2 0 1 0 0 0 0
Crown 20 12 0 1 0 0 1 1
Hangangchalbyeo No Grain 14 5 0 0 0 3 6 0
Crown 5 2 0 0 0 0 0 0
Symptom Glain 30 3 0 2 0 4 5 0
Crown 16 8 0 1 1 0 4 0

* Gr: Fusarium roseum ‘Grammearum’ Eq: Fusarium roseum ‘Equiseti’

So: Fusarium solani

Table Vol A Bl #pe] &5 A4 v, Crown, F
Aute] AA vl A SHER 7 o] RES Straing 5%
e dehie FAAE AEE Strain K7 S8
3 Strain 13 1= R SR = FHkel vebhvix &
£ Fol A = Strain V7 8= o HEe JehiA &
A H#E WEE AEeE Aoz vy
AFHE e BEe Az WAL Az o] As
crowni-{-ol A RIERES SRS ERE Table VoA
2wl g 8Eo| Strain FrF £=9 o KEe et
H e dlel Hstel F. moniliformes] ¥-elu]gol
2 Az vegrh 58 43 ojae AR
o BRES SHY £R 4494 2989 ez

e

= e

Bo} 27 ¢ Fojo] FREe A%t Aoz 47
oA o,
JIChE)Y BsREkel OiC) Zioje J2E A
Avkeipel RS =A%z bzel BRAEd
BBl A A Eu Ay @) BkE Ade
o whed shE @44 WES Table Vol A sk 2ol
B33 mEE AASDAA shzel g455ew
ARAL AN AT ATel 45 vk
7 ehe) RS A AW 9] wh el &
oA nw ldewRmkE AR ssted R
Bt e Aol FAolw 4wt sl AAY
2o Ae AL A 24509 HY AR ¥

TableK

Table VIII. Number of node with adventious root forming on infected plants caused by Fusarium moniliforme..

No. of node with adventious root

Cultivar I\L%sfrl‘?:f
1st 2nd 3rd 4th 5th
Jinjubyeo 76 56 30 18 12 4
Samnambyeo 73 42 27 18 4
Hangangchalbyeo 60 54 54 48 30 6
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Table IX. Difference of nodal length between healthy plant and infected plant caused by F. moniliforme.

Length of each node*

Cultivar Plant height
(em) Ist 2nd - 3rd 4th
Jinjubyeo Healthy 79.5 1.4 G.0 3.5
Infected 74. 4 6.1 6.9 4.2
Sanmanbyeo Healthy 64.8 0.6 3.5 5; 4
Infected 80.2 3.8 9.4 9.1
Milyang 23 Healthy 76.6 0.8 3.6 7.6 5.6
Infected 117.6 2.3 9.6 12.3 18.6
Samnambyeo  Healthy 87.6 1.2 7.8 15.8 16. 4
infected 66. 2 4.0 L 7.2 4.6
Infected 76.6 5.3 12.0 12.6
* Means of 50 observations
o Asvidls o A2 A et A AR 2 %‘E}-‘ﬁ"ﬂ/ﬁ% G 74 27 AdEE Aoz YEyg
Ho® Vet o}

Mo A Strain¥l HH HBE BE
A o AT & AR A BHEAD F K B
gl e A B2ed st 64 FEEE AW A
veRdr] AR EE REEES HED &2 Fig. 14
A Bgwtet Zol A o AFudA TFEE R
HBEAEZE ¥4 Strain 17} A7 AA 53] HES
Wk Strain Nl Al jR&HBol 24 9ok
Wigol A Strain¥d &47] = A
AFw o abdH & v 7] e iE Straind 2 BRHA 7
F g BEIIGE A 25715 #HEY BEE Fig
201 A mwd R Fe el Adw F3) Strain I3 Vol A
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JICtEl iR E S Strainyd 242}
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Table Xol 4 2dl SiRd 2F 2359 FEH4

= A8t 16,0918 #leted WAl Straind A= 14.9°
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o] Astelgiet
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Fig. 1. Relationship between percent of symptom appearance and seedling infection when rice seedling of Jin-
jubyeo (left) and Samnambyeo (right) grown insrery box in infestation with each ;strain offFusarium

moniliforme were transplanted in the field.
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Fig. 2. Relationship between percent of ear emergence and seedling infection when rice seedling of Jinjubyeo
(left) and Samnambyeo (right) grown in nursery box in infestation with each strain of Fusarium mo-

niliforme were transplanted in the field.

Table X. Panicle number per hill of four rice culti-
vars Milyang 23, Nampungbyeo, Samnam.
byeo and Jinjubyeo when rice seedling
grown in nursery box by infestation into
soil with each of four strains of F. moni-
liforme were transplanted in paddy field,

Table XI. Grain yield of four rice cultivars Milyang
23, Nampungbyeo, Samnambyeo and Jin-
jubyeo when rice seedling grown in nur-
sery box by infestation into soil with
each of four strains of F. moniliforme
were transplanted in paddy field.

Panicle number per hill

Grain yield
(g/10 hills)

Grain yield

; ; (g/10 hills)
Strain Milggng Nabm}i‘(‘)ng' S;‘ﬁ;‘:(; R Strain Mily;élg Naﬁx;gﬁng' San]laf;ifél' Jinjubyeo
v 14. 9a* 16. 1a 15.7a 15. 3a v 446a* 385b 237a 334a
v 16.2b 16.8a 16. 0a 17.5¢ il 432bc 390be 238a 339a
I 17. 5¢ 17.5b 15.9a 17. 6¢ I 470b 364a 285b 332a
I 16. 6b 17.7b 17.5b 17.7¢ I 478b 391be 287b 377b
Control  16.0b 16. 8a 22.7c 22.2d Control  485bc 420¢ 357c 442¢

* Values followed by same letter do not significantly
differ of p=0. 05 according to Duncan’s multiple
range test.

A Sl W Estgdch. AuwAlQ A st AFu o
Ae FA2e] vshed Strain B2 o] $E 72
£ F: Aoz veyd.

z K

Fusarium moniformeo] 3 7lc}=l e BFEE
Wz fr4eAe BTEFS BilloezA M
EiRE 7 etk #ebA o] RIEEC B3 wo.
TAAL WE2HA F. moniliformediol Fel Aol Hik:
o fk8le] vl7}A] Straing 7FA 2 (Sung et al. 1983)
FHRS FidA FEBRRLL KBS 2 &8 BT

* Values followed by the same letter do not signific-
antly differ at p=0.05 according to Duncan’s mul-
tiple range test.

EFHlA Strain V7 #8848 24 2335 488 o
3te] KBkl 1A BE Aoz WEsH A

NAARAE F. moniliformed) {£3 7l vralime 2R
e ERE dodle Amtez ¢z g2 (Oy,
1972) o] JRIEHY straind & HHE WHEANE 3
Z g ERE YEE &

7l bl RREE e L@ el J153 22 (Umehara,
1975) strain® = pR-4of @tz chAQl 4ok 235
o EEee BFS BESH mesocotyl g 4t o
WAl Q] A e AFE sHE8Hd mesocotyl e A
84l gkskth. ®o] A mesocotyld 4 & EFE T
T BEE ®o] #A¢ # ) B {LBHEE A=
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B9¢ 9 AV Ae® 4= 9 (Yoshida, 1981)
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AE Aoz vetgov(# 1971; Kanjanasoon 1965)
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Fusarium moniforme2] 47}A Straing- Strain N7}
VA HREHe mIHA GEE =AANGA HIEA
719 . BRBE Strainol BA G0l BF 2339 @
1 £ mesocotylE FAsH ot Aduie AFHE
mesocotylE A 8A &otth. MesocotylE FA e
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