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Yield Decrease of Tall fescue(Festuca arundinacea Schreb.)
by Pathogenic Fungi and Its Control by
Antagonistic Bacteria
Ki Chun Choi, Chae Eun Song, Joung Kyong Lee*, Jong Hyun Kim*¥*,

Young Hwan Rhee** and Chang Youn***

Summary

This study was conducted to investigate the effects of antagonistic bacteria and pathogenic fungi on the
growth of tall fescue{Festuca arundinacea Schreb.) in continuous cropping soil(CCS) and non-continuous crop-
ping soil(NCCS). Tall fescue was established by seeding into pots of 11 ¢m in diameter and 9 cm in depth con-
taining 1:1 mixture of soil and vermiculite, and cultivated at pots with antagonistic bacteria and pathogenic
fungi in a vinyl house. The bacteria used in this study were Bacillus subtilis and fusants. B. subtilis was isolated
and identified from forage rhizosphere soil and fusants were isolated through cell fusion from B. subtilis and B.
thuringiensis. B. subtilis was named as B. subtilis 101 and fusants were named as F-3, F-7 and F-8.

In dark culture experiment, tall fescue inoculated with the antagonistic bacteria lived longer than that of con-
trol in both CCS and NCCS. However, tall fescue of CCS lived shorter than that of NCCS. Dry weight of tall
fescue inoculated with the antagonistic bacteria was higher than that of tall fescue inoculated with pathogenic
fungi in both CCS and NCCS(P < 0.05), and the antagonistic bacteria showed positive effects on the growth of
tall fescue. However, Dry weight of tall fescue was decreased by the inoculation of the pathogenic fungi in both
CCS and NCCS(P < 0.05).
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systematic bacteriology(Kriege} Holt, 1984), Micro-
biological method(CollinsQ} Lyne, 1984)c] 7]& ¥ =2
Hol et 4o @ 4 - 4 4 2AR
Z 3} Bacillus subtilis(B. subtilis 101)2 %A 519 0.0
w3l o] FFE o] g8t §F3F(B. subtilis X B.
thuringiensis)?! F-3, F-7, F-8& ¥g Aw3}3d. o]
£ AdE BEA AR ZAE Atolel FA4E A
Ag(A#Eg)ol F3A JebFth(Choi F, 1995). 1
2o H YA AMES] R solani9) F. oxysporum 2 &
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TAE dFTR 2-338 A H3ta 5% dHdF=E
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26C shaking incubatoroj ] 37y ujekstu thA]
1,200ml PD brotho] zj4ZF3td 26T shaking
incubatorof] A 47k wiFatQlct. o] wigFAE A4
Eegto] d5dE AAS b dAE EETFE A
2] 8} 11 homogenizerE 15% E<QF #A% 3 b2 F
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fescue 2} 20802 THEsHe] 25C 9 ¢4 incubator
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A A2l F 70% ethanolZ oF 387+ Ha]3lm thA
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Table 1. Inoculation effects of antagonistic bacteria on autolysis of tall fescue in the dark culture.

Percentage of autolyzed tall fescue on days after sowing

Treatment
10 12 14 16 18 20 22 24 26 28 30
Control 28 38 63 81 93 100
B. subtilis 8 15 20 40 62 78 85 100
CCs* F-3 8 28 48 57 77 83 86 100
F-7 12 32 43 58 72 83 98 100
F-8 8 12 18 53 70 77 83 100
Control 20 33 45 62 82 98 100
B. subtilis 2 12 23 45 67 70 87 100
NCCS** F-3 15 23 35 45 52 73 87 100
F-7 15 30 42 50 62 62 90 100
F-8 2 22 42 53 62 67 80 100

* CCS : Continuous cropping soil.

2. Xt XetRe HES

Az g njAAEFA tall fescued] A|4FH-2b
A3 AEFTS nF F 46, 564 2 66U A =
Abstgl e 7 A= Table 2, 3 9 49} 2ok

Table 2= A2 9 v AZRE}NM FF F 469
Ao Aok Asty-o] dEFE AT AFHZH
A oA ES AT SRS W, AFEFIM =
BU4 AR AETE AT vE] ARR
%} AR AEFS Fade AFE B
(P<0.05). ]AZELY A4F HEFAHE ¥ d
A AR 9E AFTE FAF T vs AEF
o] ZAF o Foate e Atk 22y

** NCCS : Non-continuous cropping soil.

A&tg-e] AEFANME R solani @F JFF7+ F
AFEF] vl3te Aoz FAxn(P<0.05),
F. oxysporum @G5 FF = FHFT v3ld Za
3te A% 2oy fYates YErGA kst
A% B ES AFES e 2T v E 95 3
FTY JEFO 4F oA ER HEA AT EY
AEFREG AAEA FIHsH eHP < 0.05).

Table 3-& TF F S6d A AEFE =AM 2
Fdd AF vjAES FFEHA G W, A ¢
HAZEGNA HAG AP JFEFe FRET
of u)ate FHel Ao AEFol FFeR
Fae 2 i P<0.05), H|AFAERS AEE AE
FolMe BeAd APdE AFEF7E FRAFET vlEt
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Table 2. Effects of antagonistic bacteria and pathogenic fungi on dry weight of tall fescue at 46
days after sowing.

(g/5 plants/pot)

Antagonistic bacteria

Treatment Mean
Control B. subtilis F~-3 F-7 F-8
None 0.146+0.010, 0.183£0.010, 0.172+0.009, 0.173%£0.010, 0.173+0.007, 0.169,
ccse F. oxysporum  0.121£0.006, 0.163+0.020, 0.141+0015, 0.153+0.008, 0.155+0.010, 0.147,
R. solani 0.101+£0.003, 0.137+0.002, 0.133+0.011, 0.131+0.004, 0.136*+0.022, 0.128,
N Mean 0.123b 0.161° 0.149* 0.153° 0.154°
(8]
(t) None 0.2971£0.012, 0.344+0.009, 0.320+0.018, 0.344:+0.018, 0.340+0.021, 0.329,
NCOS** F. oxysporum 0277£0.024, 0.328+£0.013, 0.285+0.024,, 0.305+0.010, 0.321%0.031, 0.303,
R. solani 0.269+0.003, 0298+0.020, 0.271%+0.016, 0.282+0.023, 0.291+0.017, 0.282,
Mean 0.281° 0.323® 0.292% 0310%® 0.137%*
None 0.116+0.005, 0.156%+0.009, 0.155+0.007, 0.157£0.014, 0.159+0.010, 0.148,
F. oxysporum 0.09510.005, 0.132::0018, 0.112+0.010, 0.131+0.009, 0.132+0.011, 0.120,
ces R. solani 0.091+0.011, 0.110+0.018, 0.108+0.006, 0.116£0.009, 0.119+0.002, 0.109,
R Mean 0.101° 0.1332 0.125° 0.1342 0.1372
o
t None 0.235+0.031, 0302+0.016, 0.291%0.022, 0.309+0.016, 0.308+0.016, 0.289,
NCCS F. oxysporum 0208+0.007, 0256%0.006, 0.246+0.016,, 0.252+0.008, 0.251+0.010, 0.242,
R. solani 0.1931£0.014, 0.225+0.060, 0.235+0.031, 0.243+0.019, 0.241+0.010, 0.227,
Mean 0.212° 0.261° 0.257° 0.268° 0.266°
Mean + SE
* CCS : Continuous cropping soil.
** NCCS : Non-continuous cropping soil.
% and © ; Values with different letters in the same column are significantly different (P < 0.05).
o Zadte AL EALY ozt et A o ZASAP<0.05), 2% njBES AEDE de
g A oS AEIE W oF F 46U A A oL 25 AFTY dEF] 2L A EH
o] A#e fFAEA debdEd A% v4E 95 WYY AP EE AFTED 9308 kst

BETY dEFTO) A v NER HEG AT
g AF TR A F713H P <0.05).
Table 4= & o vlAZRE A HFE FT 66
Aol AJHe A3H-2 AEFE A AAA
4% vAEE AFSHA e o, Bl *Wfr
HETY AEFS FHEFT vidtd /K93

£ Z %ol ehgthP<0.05).

A3 7] HEQHTHE F 46, 56 D 66) tall fescue)
A2 U AREF BF FAY AME BE BF
FE 4 v4E USAET, 4% NET 3
B AR EG AETFRG A2 gart @43
A et BAENER 47 Q vl AFEF A
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Table 3. Effects of antagonistic bacteria and pathogenic fungi on dry weight

days after sowing

of tail fescue at 56

(g/5 plants/pot)

Antagonistic bacteria

Treatment Mean
Control B. subtilis F-3 F—7 F-8
None 02540005, 029140012, 02830012, 0.296%0.008, 0292=0014, 0283,
coge  Fomporim 02290001, 02740007, 0258+0006, 02620014, 02590023, 0256,
R. solani 021240009, 0252+0019, 0235+0.013, 02370005, 0249+0.006, 0237,
ﬁ Mean 0232} 0.272° 0.259* 0.265* 0267
(o]
° None 0.474+0.019, 0.553+0.034, 0505+0.035, 0.526+0.020, 0.554+0018, 0.522,
Ncoges - amvporum 043250018, 049850032, 046430036, 048T£0016, 049630015, 0475,
R. solani 04090019, 045510012, 0434+0.052, 0463+0.019, 04600022, 0.444,
Mean 0.438" 0.502* 0.468% 0.492° 0.503*
None 02640008, 0.312+0018, 0301+0.014, 0307+0.014, 0308+0017, 0298,
F. oxysporum 023910011, 02740005, 02780015, 026310014, 02680003, 0.264,
SR olmi 02220004, 0259+0.009, 0245+0.017, 0257+0.013, 0249+0.015, 0246,
R Mean 0242 0.281° 0.275* 0.276* 0275
o
t None 0.302+£0011, 03520011, 0343+0.023, 03530013, 0357+0007, 0341,
F. oxysporum  0.285+0.031, 0337+0017, 030120009, 0324+0.009, 03230012, 0314,
NCES R ol 0283+0011, 03040006, 0311+0.029, 0315+0.008, 03180023, 0.306,
Mean 0.290° 0.331° 0.318* 0.331° 0333
Mean + SE.

* CCS : Continuous cropping soil.

** NCCS : Non-continuous cropping soil.

ab

A% UAE AFEFAE dAA YRk P<
0.05), 4% vjE7ke] Aol 7k UEhA] ¥kt 1
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iz 2 ndRE
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and © ; Values with different letters in the same column are significantly different (P <0.05).
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Table 4. Effects of antagonistic bacteria and pathogenic fungi on dry weight of tall fescue at 66
days after sowing.

(g/5 plants/pot)

Antagonistic bacteria

Treatment Mean
Control B. sublilis F-3 F-7 F-8
None 0.286+0.007, 03450008, 0331%0.105, 0339+0013, 0341+0013, 0328,
cogr [ evwonm 0364%0006, 03180008, 03110138, 030940011, 03080023, 0312,
R solani  0260+0014, 0.295+0018 0292+0.099, 0.297+0011, 03020007, 0.289,
> Mean 0.270° 0.319 0311 0.315* 0316°
(o]
° None 0.56710.040, 0.6570049, 062710028, 0630+0.017, 0633+0021, 0623,
Ncoges  mponm 04870010, 059250023, 0550027, 05650027, 05700008, 0554,
R solani  0468+0017, 0.569+0012, 0555+0.053, 0552+0041, 0562+0018, 0.541,
Mean 0,507 0.606° 0.579+ 0.582¢ 0.588°
None 030420012, 034510009, 034310015, 03450020, 03440009, 0336,
s Fowwonm 027450010, 03140014, 031310028, 031320007, 03070014, 0304,
R solami 026240011, 02940006, 027120011, 0297+0011, 0302+0017, 0285,
R Mean 0.280° 0.318* 0.309* 0318* 0318*
0
' None 042510006, 053310005, 051040066, 0.514+0023, 05270015, 0.502,
F. oxysporum  0.392£0.025, 04840020, 0462+0.015, 0460+0.027, 04740012, 0.454,
NCCS o colani 038540023, 046340028, 0448+0.033, 0431£0029, 04590010, 0437,
Mean 0401° 0.493° 0.473* 0.469* 0.487°
Mean + SE.

* CCS : Continuous cropping soil.

** NCCS : Non-continuous cropping soil.
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and © ; Values with different letters in the same column are significantly different (P <0.05).
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oA fA%9 AR, £372 % FAE A
th(Hanson %, 1988; 71 %, 1987; Falloon, 1987;
Falloon$} Fletcher, 1983 ; Falloon, 1980). =3 o]&
APFTE BEokgo] A7) AESEA HEE Yo
7) =1, Falloon(1985)2 Fusarium <, Pythium %,
Chaetomium 4 5ol 2]5] perennial ryegrass®| 2|
Eol BalE Wwol ryegrassd] o] A H ot
oItk ® ARHE JA4 AFE BEROR
A tall fescued] AFo] FA G AAE ehilch
T3 ATFAES F2 GEAF7 FHS YA
#7019 @& YA FAE A D Yoz {4
59 #3398 F/HAE F UESE B E Hrsok
sttlm kg cHFalloon, 1987; Hampton, 1986;
Falloon, 1980). 2o o]2) 8+ B AA AFAFo 9
& ¥ E Hasstu FEY J&E FANE 7
Qe BB ES o] 8 AESH WA #F AT
g o]Fojx|n 9lEd Phae F(1992)2 B
subtilis NB22% o] g-3to] W44 AT 9 3
Ae ERHOZ A EotEY WKL
Aota slg oo, Turnersl Backman(1991)% B.
subtilisE ZFzto]| Aelgo gy FF o yol, 0|
FAFE A R solanic] O3 R A S F2A RS
7 ¥73tgct 3 Handelsman %(1990)2 B.
cereus UW85E o) &3} Phytophthora megasperma f.
sp. medicaginiso]] 98] LA H alfalfa Y NE
A 4 Qotn AFsEoed Liugl Sinclair(1991,
1990, 1989) %9 Q7B I10lA B. megaterium
Strain B153-2-2%= R. solanio] ¥ ¥ HeBalE &
#H o7 FaAHE Bl ohlet Ry H&E F
AANZTtD st BESH GAAZA o] §Its
Aol ¥ttm B1 Atk B AFME LA A
A€ AFEE WE tall fescued] AFFo] FA) ot
oy 2% tiREL FFF 2N AAA FriH
ped=d

oj4tel Axg F¥ nd AT v|BEL HFY
024 tall fescued] AL FRHFTTHEU FA5HA
2 S9o0 ARl moh v AREFA
s 2esan. 22T BAY AEFE BT
A& e vAREFAA Bk FHEFANA AR

%24

A Zadd
V.3 =

B A7 2% WAES HEY AMETo] ll
fescue(Festuca arundinacea Schreb.)9] A =rof nl 3=
BAA B2 3 B. subtilis
1013} §-3+F3(B. subtilis 101 X B. thuringiensis)?1
F-3, F-7, F-8% o] &3lo] Adden s ¥
ZZA}-4 A vinyl houseo] A pot(ll X 9 cm)i -
WagiTh A MRABel A A 3 WA ER
AYr| Y &S HFFTOZHA tall fescued] 7|
o] ABPL % & 9o, NAREFL ARE
Futh 487\o] AASA AgHAt. A% 2

H A ZE oA tall fescued] A|4HHo} A|&HF2] A
B2 43 oy E AF A0 e A HET

B F7HE O P <0.05), B AMFEE BE

Fge 2R Z2T

gozd AETFL WASA FATATHP<0.05).
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