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= 4% 3% ] Rhizoctonia solani RST04 £ #:4ic 4 @ ¥ & F Pythium
sp. SHPy001 & fx4wic # o &+ Spvak 24 B " (575 F#civ§ 4~6 log
CFU/seed) > #ffate L & 7% 7 deA BB AL e N 4 KB R e fe
i 3 R4 4 Ba-BPDI L 2 e e 1S o 2 e i dm ot o § #7410 & 3cfd
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bR EFTORIIINBERUE ZRBRS T Facv B EERD B R
7 Pythium aphanidermatum % & % /3! 42(Wang et al.,2002) KR A TS
EHa o g Ha I BAIE L S E AR i RE R EREE R S
BRI G FIE S PRMFFERERE 272 2 RE@me a2k o %
EpE L R R FRPIRESES L 25 i R ) Rhizoctonia slonai Kiihn
Sldc AR E B P RFEFL AR RS e EATRIRI B R
BV FEEA T A (AR 19971 1 % 5 2012) 0 &5 i
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o E RE A S UREREPERS DRSS T R A P
WA TR F ARFR AL AP T E DR 2 B RE Pk
A EA R T R (FF 0 2006) 0 AEREE R FT PSR R E D D INA
X FFAT BEE 2 4519 % 2 & (Asaka and Shoda, 1996; Araujo et al., 2005;
Nzanza et al., 2012; Sivan et al., 1983; Tsahouridou and Thanassoulopoulos 2002) - ¥
o BT RBTV AL EE ERIIAL < RREPF T 7 fHER il 2
4 £ 0EH (F52010)0 gt b FicfEF AIEAS T R pE F dr ) ﬁﬁrﬁ)%' F& % (Bautista-
Bafios et al., 2006; Benhamou and Thériault, 1992; Benhamou et al., 1994) - {& 3= 3 B~
P o0 RERF AR L TR BT 20 PRSI B

T G R - K R R T B T R E R RGE 0 2010)
TRREFRADF R ZR 27 4 0 A A G s F&|(Abdel Monei et al.,
2007) - F B HESF L FBEREF - TR 'f%j“f'ﬂ* RAFEY > VAL R
TEFYT S FRAE S FPE T (0 2009) 0 Fut o f1% A4 g BH R W E 2§
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* 8+ 4 % (seed coating) T H jiF ",ﬁ:? TR LA hE R Ak s <]
(Halmer, 2008)if 3|42 it ch& £ > Ehm | ~ 2 LA enfEF { & T P84 fé o iR
TR ARRDOT R A A EART e r BEAH AR F A 717% £ a
A % % & (Active ingredients) » ¥ sk inw oA E 2 R Y A & (Rhodes
and Nangju, 1979; Silcock and Smith, 1982; Watkins et al., 1996; Bardin et al., 2004) »
ﬁﬁiiﬁﬂﬁwﬁﬁﬁﬁiéiwﬁ%@’Bﬁﬁ{ﬁ#ﬁ+4é“ﬁ$ﬁﬁ
I AR F S GV R A A A A Ay ol 83 1 ¥ (Akhtar and Sisken,
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M AR B o PEL AL AREAR AL R @0 R AL
(Akhtarand Sisken, 1994) - # @ > "{F F 1A 2 HHRBE A L N> A 2 ER
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hepFEIARAREY RS F T 2 TRE AT 3 7 LR EMiller and Sooter, 1967) ©
AP Y TEEH PR SRR AR E ST 6 TS
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2. 34 4 GUA] ¢ 45345 ) Bacillus subtilis ‘o fa 3 F 15 (e 2 4 pLHd
'L )~ Ak F Trichoderma virens ‘R24° (F k2 # #2H % 5 L2 @)~ B.
amyloliquefaciens Ba-BPD1( B % ¢ B ¥ ¥ 4 # 2% #7) 5% ki3 15 7 BpE(¥
-3 R T ) o

RN T AHBOTRIF AT P BRGNP T
F (70% > E R L)

S N
1. 2 22 g2 hgd
(1) 2 4 QAR 228 I @k BT AR R E AR e Ris o £ 1
BRI IR PR R AR RE RREE R o
Q) Hd L xFEH RS FETHR (AR 2F 0 RS Ao R 2AHR S
B B ATRE RER S MR TR R
(3) MR jedT 1 1 2590 kR RI(HFER P F LD D)o v N R R (S 2
B+ Fo o L S0CHER T -
2HFTEE ERERATI R A EASTAFI T2 A5 8 7 @5 2 o 2 »
#E20-30CHRBTRFT 4E4H 0 FEAF I00%fEF > RAFEF R 14p o
Cu PR REE(128%) N3 EA o FEAF AT 0 YR TR -
4 BAERUF S RBES
(1) #-7% J # Rhizoctonia solani RST04 35 % > 5 & % ¥ § #3 fia £ % A& (Potato
dextrose agar medium, PDA)T 4% » M A R FARP 12278 % 4 2 30 2
O RESEESRERBREAL M BRARSEIVERFHL Y B A -
T LR
(2) #5432+ Bisir & ¢ % Pythium sp. SHPy0OI 3 % >t V8 32 % AT 4+ » % »
WCHAHBERA 1 X > P M A4EFIVENFEL BB 25 8 4~ 20ml £
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5. FfiREh - P E Y F Y ae & A (Potato dextrose agar medium, PDA)
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RT3 BT A RS PR R R FE AL Smm FSE o pEr TR L hin koo
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&h EH6R BB E #2058

LT H185%

B- ~ Ficfp+ # 2 ’T 4v Bacillus amyloliquefaciens Ba-BPD1 %} Pythium sp.
SHPy001 ** PDA # & A 3k 2 & eafrd] ok B3 o

Fig. 1. Antagonistic tests by use of dual cultures of Pythium sp. SHPy001 and the tomato
seeds coated with Bacillus amyloliquefaciens Ba-BPD1 on PDA medium.

Bl=- ~ &+ 82 7 4e Bacillus amyloliquefaciens Ba-BPD1 #t Rhizoctonia solani
RSTO04 *t PDA # % f 56 4 & endr g2 & Bl o

Fig. 2. Antagonistic tests by use of dual cultures of Rhizoctonia solani RST04 and the
tomato seeds coated with Bacillus amyloliquefaciens Ba-BPD1 on PDA
medium.
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Fig. 3. Changes in viability (plate count number) of biological agents being coated (A)
or filmed (B) on tomato seeds and then being stored.
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and filming treatment. Yasu No.6(A), Yasu No.18(B) and Yasu No.20(C).
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Table 1.Effect of seed-coating with biological agents on germination of tomato seeds
FEERD

B 2 g2 o fh
2 ITgn 6 5L TRALITER 18 5L P #F 20 5L

H & CK 96“ab” 61d 76 a
CK-Coating 97 ab 72 be 73 ab

i 97 ab 79 ab 68 b

BEE R 100 a 82a 77 a
RCRE T IE R R 92b 70 ¢ 70 ab

Ao RpE 97 ab Tlc 77 a

QLR CK 95%a¥ 74 ab 79b

Ly CK-Coating 95a 72 ab 76 b

I 15 B 93 a 70 b 89 a

AL S SRR Ch L 9% a 8la 76 b

A0 RpE 96 a 74 ab 78 b

* Mean (n=4).

¥ Means with the same letters in a column are not significantly different by Fisher’s LSD at 5% level.

E R A e A 7 Sefp ol T S 2 B
Table 2. Effect of seed-coating or seed-filming with essential oil on germination of tomato seeds

G (%)
Bz Fied2. S fh
gk 6 50 L FF 185 Bl gk 20 5L

3 2% CK 967a” 61b 76 a
CK-Coating 97 a 72 a 73 ab
R 94 a 62 b 73 ab
= RAE e 97 a 66 ab 73 ab

RN EX R 98 a 39¢ 69b

R I 1 2 CK 98a 74 a 79 b

CK-Coating 99 a 72 a 76 b

T AR 20 ¢ 1b 3¢

E A 4d 0b Oc

[u e & 84 b 72 a 84 a

“ Mean (n=4).
Y Means with the same letters in a column are not significantly different by Fisher’s LSD at 5% level.
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Table 3. Effect of seed film coating with biological agents on emergence of tomato seeds

P& #5520 55 TR EE I8 5 e L 650
6 8 10 6 8 10 6 8 10
gpl05/3/19  105/5/24 105/7/5 105/3/19 105/5/24 105/7/5 105/3/19 105/5/24 105/7/5
- I3 % (%)

83ab* 550 53b 73 a 57a Sla 67b 8lb 92a

; CK-Coating 70b 73ab 7la 72 a 60 a 60 a 98 a 98 a 94 a

:1‘ BEEF 93a 86a 78a  7la  65a  55a  94a  96a  94a

Il;v ﬁIL&E 75b 63 b 65a 75a 79 a 63a 94 a 89a 93a
L TR

"l Ao RpE 80 ab 69b 71 a 71 a 64 a 60 a 94 a 96 a 90 a

4 CK 89 ab 56¢ 62b 85a 54b 49 a 64 b 80 ¢ 94 a

Et? CK-Coating 80 bc 74ab 76a 79 a 71a S5la 98 a 87b 9 a

j%t %‘éi’f&ﬁ 94 a 87 a 82 a 71 a 69 a 6l a 97 a 100 a 96 a

:?; ?;;fﬁg 78 be 70 b 79 a 74 a 79 a 64 a 91a 97 a 90 a

Flos- mm 75 ¢ 78ab  77a  75a 7la  64a  96a  92b  90a

* Means with the same letters in a column are not significantly different by Fisher’s LSD at 5% level (n=4).
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Table 4. Effect of seed film coating with biological agents on disease development of tomato

damping-off

i FEF I B 20 5L T R 18 5L e 3 I §E 650
E?Qﬁf& () 6 8 10 6 8 10 6 8 10
50 3 105/3/19 105/5/24 105/7/5 105/3/19 105/5/24 105/7/5 105/3/19 105/5/24 105/7/5
Jd2 T 3 (%)

5 CK 2l1a* 73a 93 a 38a 92a 72 a 52a 84 a 73 ab
B CK-Coating 22a 83 a 23b 37a 93 a 59b 24D 86 a 64 ab
fJ: I Lo 22a 72 a 26 b 33a 6lbc 64D 36b 85a 75a
ookt 7 38 25a 59b 31b 3la 46 ¢ 64b 36b 59b 51b
4 A RpE 28 a 69 a 31b 36a 79ab 63D 31b 86a 70 ab
i CK 0a 15a 8a Oa 4a 8a Oa 7a 5a
ij CK-Coating Oa 3b 7a Oa 4a S5a Oa 4a Sa
”T I Lo 0a 2b 5ab Oa la la Oa 2a la
:}; R G 0a 2b 0b 0a 0a 9a 0a 4a S5a
R N Oa 2b 2b Oa 2a 6a Oa la Oa

* Means (n=4) with the same letters in a column are not significantly different by Fisher’s LSD at 5% level.

Coating) e B2 g BF M LB (R - ) 2 REEH A+ T 4R - e+ H 2 7
fv 4 A P UBAEILY o ARFEAR R RIT W SRR A S R R
BRI RDFFERZ ) 70 R ARFESE SRR R0
P2BR FCFRILEART X E o FIP 0 WA LR R PTRER Y A KA
Fooo R R AT DR RGP AR R FLR R RS
PR R AL 0 % A 2 2 18 LGB {7 WO 2 (Akhtar and Sisken, 1994) R
*ﬁﬁ@ﬁﬁ4ﬁﬁ\ﬁﬂm%?ﬁﬁﬁ\#ﬂR%@ﬁ@ﬁmﬁ@g,@@g
ZBETHFE NI FOARBREFAFFLLE(R- T A2 BRSO R L
FAERBEHIRATIFT 2 Ny KRS o
FEAGR S BT 0 2 e RS T % [(Ba-BPDI)AJE 2 § dcfh S
2 1% 54 1% 7 Rhizoctoniasolani » @ /& & f] Pythium sp. & 45 4uit 4 - B2 2R 5 ) 3
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Summary: There was no significant difference in the germination rate
between biological agent-added and control tomato seed whether filming or
not. Pelleting-seeds which were added Bacillus amyloliquefaciens Ba-BPD1
has antagonistic ability against Rhizoctonia solani RST04, but not against
Pythium sp. SHPy00l. The tested isolates of B. subtilis and B.
amyloliquefaciens (Ba-BPD1) coated on the seeds were still viable with the
population of 4-6 log CFU/seed 24 months after storage. The seedling
emergency percentage of tomato seeds coated with biological agent was
higher than control, and the disease severity of tomato seeds coated with Ba-
BPD1 was the lowest. All the tested plant essential oils were able to decrease
the germination rate of tomato seed.

Key words: Tomato, Seed Coating, Germination, Bacillus amyloliquefaciens,
Biological agents
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