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ABSTRACT

The inorganic salt, phytohormon and microbial metabolites used for seed
germination stimulator increased the germination rate by priming treatment. The
bulking agents for carrot seed pelleting were talc and cellulose, and the mixture
prepared talc : cellulose ratio as 60:40 was most favorable for germination rate.
Among the seed germination rate increasing stimulator, Gibberellin and microorganic
metabolites of Pseudomonas putida, Bacillus megatherium, Trichoderma sp.,
Aspergillus sp., Penicillium sp. were increased the seed germination rate and used
as priming materials for pelleting technique development. The plot sawed with
pelleted seed, seedling emergency was increased about 4~ 21% and seedling stand
per spot less than 1.8 and thining is possile by on practice. As a carrot growth
promting effect, the seeds primed with gibberellin, and metabolate of P. putida, B.
megatherium, Trichoderma sp., Aspergillus sp., Penicillium sp. grew to more plant
growth. The root length and width also increased at harvest. The cost for cellulose
needed about 85.7% of total bulking agents and the other substitute for cellulose is
needed. The cost of media formulation for priming matabolate production needed
only 1 to 40times than gibberellin and it promising technique for seed
manufacturing process.
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9 = =L M2 2ol 2T =0, sJHHlA HSEIIE
=10 JHHHX 22lE # X6l ots A= SR6HXLH 220 £ AR 2SR SX
E 3326t A0l RAEL =SQ6tCH S0 SHAE2 =2 gH0| 248 S3HYE, ©
0| ED ASYHAZN LS X LS SAMAS = SHZ 6t JACH Jd2iLt &
£9 ZF0 et SXANHE Oz MEoHE ZOorE0l 20t sJiF diete 239 ==
2SO0l OIXIXl 2o Z20l= 0lE oiHZdt)] /o L2 HdAINANE Mo SXNE Ot
Sot0l 2ot LOoNE =0E22M NEE SUHMAMES st SX Jr3J1=0 tist
HAIL EYsl M D UACH

X JrBJIE2 Z2t0l2D|=(Priming), |SMZELDJI=(Fluid drilling), SZXHJ|=
(Pelleting), A0tJ|=(Abrading) 420t 3AH PEZMH 0159 SES GsS0 20 X
ctolYII=(Priming)2 BAE 25420 &2 HolU = H

FE2101 S0 ZOkE D
Jl=0l|CHBradford, 1986).

= , SRE0H(Wiebe, 1987)Jt
S22 =0ZECh 0] Jilse XY EF0 ek oefd Al
: 1 Olses HMelAl2HEvans S, 1989; Frett S, 1989;
Pill S 1988), 2&2 2& % &=+ (Evans &, 1989; Frett S, 1989; Haigh & 1987),
S2&9| £4(Bradford, 1986; Haigh S, 1987)S0I et 22 CH2J| M&O0ICH Z2}0
o IS 20l AEEs 2&2 Polyethylene glycol(PEG)ZA 22X 8,0008 %0/
SZ20/4HO0IH E2 a2 MEZAE=E HZ0 2ol M2IC PEGeE =240l 4
S0l SHO0ILE 201 HIMND BIIE XHe &=z 2IJF A H20l(Mexal S,1975)
HME2 KH2PO4, KNO3, CaCl2, Na2NO3( Haigh & 1987)S2 AIE2SIOUCH Helg
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=)
g0l ¥2 szl SXNE B3 Xdlott 2ots2s =
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He g+ | & B Hog 22
H=st & WSSt SAZTII=(Fluid drilling)2 012l ZO0tAIZ2I SXE 250 20
MHEA 201 24X RES ot Jl=S LotH, 0l JI==2 018stH X AJI0F &
g2 &A29 x=J| =EE0l £E0IH RI9 MF0l LoD US0 =201 SUHECH
(Salter, 1978). 0l JI=0M AME&= 2 822 =2 Magnesium sulfate0l M2
HEE 4ES CHOH 1.5%(w/v)s&& ArESHCH SAE0ts HYS 252 250
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A THESHCEH 8 A J1=(Pelleting)
b el 2248 RIJI22 BIHZ

Xanthan gum, Polyvinyl alcohol, Carboxymethyl cellulosesS S &M Z AMESHH X

g Jt&6te JI=0ICk O] Jlse sSXQ AJIE =EE £ AL IJI28 XMl o s

O & M=z Zst 2SS g = Al &0l Jta THXD A=

JI=0ICt 0= (Abrading)2 BLIE OIEEFAES 0185 Ott&E=s HA
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=0 ol 29X ZHL LU JY=s 74
Jt&86t=0l 0l & CHPalaniappa S, 1994). 0l DI

M B Of 2d 1 0olss a0t E&0l met ST =0l
220 &=A2 F&= Jis40l AJ ME20ICHBainer S 1934 Borthwick, 1932;
S 1977)

Olegdst ERItEII=2 2O0IEX 220IEJ|l= MHE0l HAHIOOFStH=O  Auxin,
Gibberellin, Cytokinin, Ethylene, Abscisic acid? Z2& AZ2ME¥S=E

Folic acid, Fulic acidSit 22 Al22 MEZ2 XU3dl= ASHRSE dHEE
H 22 4+ JUONOSICH ASSE222 A20/LE JlEF M el
=

IR0l XMclot A=e MEHEoIU B

9| a2 ek 2S5+ 2l S SHo=z (f
220 A2Lt ASHOUNA =Zelst A2s=222 JHA0l gId X0l JACH Olol CHe o
FUHESCZ DIMS0| 48t AE2s220 et 27 M3 D QUCH Bareas(1976)2
Ctst AZ22HNM  =c2lst 50002 MIZS0HAM  Auxing M4&ct= 201 86%,
GibberellinS M 4&5t= @01 58%, Kinetin S ALK

S(1975)2 Pinus silvestris® AWM =22l Mz & 55%, 0

Gibberellin ALK MAS0l UACHD SHACE.. Arshad?t Frankenberger (1989)= S4+=
AN 2218 T2 DIME0| ethylene&@ds0l UCED SHUCH

Yabuta(1935)= Gibberella fujikuroi(Fsarium moniliforme)0l GibberellinEg M Atots 24
£ Xx2 B8 0|12 GibberellinQ A+, 22|, SHN e AR 25| XA
t. Muromster2 Globus(1975)= Gibberella fujikuroi HS= & 80%Jt GibberellinE
MAFSICIDD Bl 2Lt Bahrawi(1977)2 Gibberella fujikuroiISE & 40%2H0]
Gibberellin&dsS JtX 1D UCHD SHAUCEH 0148 Xt0l= Gibberella fujikuroig0l 22l
= JI=AZ0 WetM Gibberellind ot 201 2EED| IH2O0ICH Gibberella fujikuroi 0l
2o EA0IME = MH=E = Arthrobacter, Azospirillum, Azotobacter, Bacillus,
Brevibacterium, Flavobacterium, Pseudomonas=0| &£ot=E &= & LRIt Gibberellin
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g2ske = B2 BANE SAMMEZ AIESIRLD, &2 SotsX2Ez ASHES
22z M= Gibberellin A3, Thiourea, Kinetin, I8 &&= KNO3, K3P0O4, K2HPO4= &HI
ot =S E¥=2 SIAXCIctH Z0IES ZACIULt. D=2 AZSENU 2ME XelotH
ASMEES SrAHATE SEES ditole =801 Y= @F2 210 Pseudomonas

putida, Bacillus megatherium, Trichoderma sp., Aspergillus sp., Penicillium sp.& £
MUASZ GIRACEH P. putida 2 B. megatherium 22F= K.B XXM EZAS
mes HEolD 72A120S 0 Ui (120rpm, 28T)et & 4CTHAM A 22/(6,000rpm, 102)
A2 MZZM= Helll ASHZE TG M0 KI(0.45um) 0l SDHAIA
&d42ot= M=Z=S 283 HAHSHH MZAtHLHMS=Z =HIGHILCH Trichoderma sp.,
Aspergillus sp., Penicillium sp.2 PDABHXIO & SHHist 50% methanol2 F=Z&!

=3
=
S ZUSE =T HXAIILL SF0 3lH0tH E0IFMSUE T AOIRALH

0z

== Mo
-

02

2

2

=2

=

S

=l =

Xl(whatman No. 1)& 2t U8 &8+ 2mE €1 302 2t &2 IS0 AHZ EX5
O (ItX EH 22 SFI S2X AEFE 629 S5+ HMAGHL, 610 2 XMl
SXE 508 A LHE A0z IISoIRUCEH IISst YAl Hiet2soz Usst
S 20C 210l LZ2AGHOIA HHLGHHA ZOtES JI2tE2 ZAGHACH SXHY
Ot= &XZ0l 28 |201 AS M 2otel X2 HHHOHUCH
3. SAEEE el SUAIE

SNHEEE 2 XS 30cm E@AH I W20 HEE FEE F8ge=2 20 Zdd %
A BRI IR0 ZeteEXl 2SS oL, SXHEI OIR0H A= 222 A2
o2 GAMBAOE BE USH S H F2&F GIALH FHIE )= INSEE
THE 2 U= MIZ2HUH RRHAA HSFEU Ot EEE FE > UAE S oA

ZHSE 2 3% Carboxymethylcellulose(CMC), 5% Xanthan gum2 Z &M= Talc,
CelluloseE ME =2 AIESIAULCH. CMCe= A2 methanoltll =2 & EF+E E0H{=1
4C HEDI0 12A12F &XIot0 S2O0ISAEHZ A0E OS 23I1&=I1(121C, 1.5
JIeolA 20 24X38| =2 & Talc? celluloseE LHHUIEZ 40 AIEoHRAUCH



4. ZHAE

22 MEiAIg2 it 2Ee= MESES 2UA 2AlotAT. BXdcle EHH
JIZ2 &4 50cm ZOIMX 22| 2ot 3008 JIE AlHIZ0l et HE22=sHIE 100ke,
A3 200kg, EAAEH, EAHIES 12kg, QIAEHIS 18kg, ZEHIE 15kg F&l Us 3
2 ZHZIotH HIE2 = 40 = UsS 0lg== 90emnE =2 50omz ot ZHS
dclotl olgEH=2 WEI| AS0l Jtsot== zI0e HEotH HelotRith

SHE2 224 SNHIESIIE 0I20t0 BtotUl, EEESIes 28N IIEHE
£ JiZot¥ll, RHel Ske WSI| AISXE0 Ot €= d%ot0 WSotth 2=
ANETe F=2tHel= 9em E2t Hele 16emdt &5 018 & 42 &J|1E oL ItE
ot =Z01 4ZNHA IS [ FHIZ 3008 & ZAHIE 22kg, ZEHIE 8kgs XA
SOl *Rd=10 AZE=ZHE 0IE0ot0 S=0l 2ottt
5. ANd=EA

SAHAEE2 AIHSA 3008 2 ME-2 ShHARgn BEESA 28 HIHAIS
SNhaZEs dluotl), HEE ST a0 2t MzHl, 28], SXEIE, KS5Y,
ZODI S0l FYE Al SS ZAGHH JIES AEEXN MEA 22E= HIES 4
wot ZHE HEE ZAtotATH
2 0 2 0
1) @23k LoIESEHY

ENE 2828 =82 FHIGHH FS Mot 42 2X 245610 (25CTE D) 3|
2 F 2022 =Atet 2 2X2Fe 2022 34.3%0IA2M, KNO3= 0.2%,
b

a

KBPO4= 0.1%, K2HPO4 0.2% 2 XMcIotAS M 212t 2020l JHE =gACHE 1).
Gibberellin2 2 X270l Hlol 2= XclP0AM 2020l S&EULD, sEH0 OE
2Ootsd Fetdol 2EotAl Eg2Lt 10-3M XMl UM 37.2%, 10-6M Xcel20lA
39.7%2 gotes 2L Kinetin 10-4MX2IFUA JIEE2 082 SALCHE2)
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1. 2J|¥9: ZelolY ™a2lo 98 gorExs (Xlah 49 5)
SCY 20lE2(%)
Xl
0.05% 0.1% 0.2% 0.3% 0.4% 0.5%
KNOg 34.8 37.6 38.9 28.4 23.6 26.3
KsPOg4 35.2 38.3 37.4 32.6 29.3 26.7
KoHPO4 38.3 36.7 39.2 38.2 33.4 22.4
Cnotrol 34.3
H 2 A2 MAESZ22 T20|Y H2lo o HotER S (XIah 49 5)
802 (%)
el 7 - " - - - -
107'™M 107°M 107°*M 107M 10°M 107°M
Gibberellic acid 37.4 36.4 37.2 36.6 36.3 39.7
Kinetin 34.9 35.7 37.2 38.1 35.8 35.2
Control 34.3
AAtZZ2 PDAHNAIO BHZSHH 50% methanol 222 =00 2683| HAXAIZ2 =
Sdi0IE & EF+ 20m0 = = Z21012 XM2l&UE T Ae 20 XA 122 =0
20IEZ0| 90.6%Z 2X2lF 93.1%2CH LA X2 X022 SHAS KRoAHd2
ACH U X&a 62 = 2H2+= 20t=0] 80.0%= Atata HIY ==H ™Hel72
P 86.1%MEL H0F =2 KRAMLAE BIR2H 0 ek EOotMIt 2Xel+ 20 &
AlElg 2k & OIJACHES). P. putida®t B. megatheriumsS 1226 520K K.B 24 HIHH
XNo EF01 tHD|2t2 Zelotd 22 =48t B2 G2 S0 =201 X2l
St 21 32 SOt HiLot =HIsH BHEM 2 Z2t0olY Xelst &322 Zot=20l &=
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el 7 g o 2A(mg) 20| x = (mm) 20l/=
2xHel 1.7 3.1x1.8 1.72
IEH 7.7 4.2x3.4 1.23
H 6. M AU M2 Mg gors
Talc : CMC 2OL2 (%) Talc : CMC 2H0tE (%)
100 : 0 26.5 70 : 30 56.8
90 : 10 31.3 60 : 40 65.2
80 : 20 29.5 50 : 50 63.7
3U2L HHLSIH =HISH M HHLOI D 2t 20t80] =R SIS2d s&2 Y25
A2 =Zziole ™Melst & REMMZ R Talc?t CelluloseXA&HIE 60:402256t10 CMC

= ©

10%2} Glycerol 0.5%2 =H|g ZHIE=Z ESXE

mas xeld

Z Y 72 =0l= P. putida, B. megatherium, Trichoderma sp., Aspergillus sp.,

Penicillium sp., Gibberellic acid, K2HPO4HZI2WA ZO0IE0l Xl ZSIlotHLHE
7).
H 7. =22 L 0|HILH M 2SN Lot S
B &0 = (%)
SAHeIUS — — — —
2= g = g = 10g =
2 A 2l 1.8 32.5 65.0 89.9
P. putida 3.7 36.5 74.8 89.7
B. megatherium 2.5 38.2 81.0 92.3
Trichoderma sp. 2.3 32.1 78.6 89.2
Aspergillus sp. 1.7 34.7 74.2 86.1
Penicillium sp. 2.4 36.3 78.2 90.4
10™* Gibberellic acid 1.6 36.6 77.9 91.1
0.2% KNOs3 4.8 38.6 63.6 87.5
0.2% KoHPO4 3.6 22.5 67.5 90.2
2 HMel7t 8 JIUBHEAl el dFHHE A 20 £X2l0l dlol Z20t=0l =
UE K2HPO4 X272 MAUFEH= JIHASL 20| ME2 X0IJF ULCH Gibberellic
acide Oel 2o FEMEIN ZI|MEES Fote SUE EA2LE MIUHAHXOILE
PIlg=s2 FldF¥s Mots Z2UHE =2RCH P. putida, B. megatherium



Trichoderma sp., Aspergillus sp., Penicillium sp.2t Gibberellic acid X2l7= OHe2
= MU0 SUE=s 3= & HEE i 8P CHE 8).
H 8. HEESA I 102 Y = &2 & MFXAH
Xells M2 H(mg) 210l (cm) &HEs el 2= (0H)
2 H 2l 116.7 8.5 0.2
P. putida 119.8 8.2 1.3
B. megatherium 119.2 8.1 1.4
Trichoderma sp. 118.3 8.2 1.4
Aspergillus sp. 117.2 8.1 1.3
Penicillium sp. 118.3 8.4 1.3
10™* Gibberellic acid 117.6 8.6 1.6
0.2% KNO3 114.7 7.8 0.0
0.2% KoHPO4 111.5 8.1 0.1
4. THAE
MALE G2 BEE SXte= 254 SIS OletE2 et 422 =82 oIS
WEA X 28X GHIAEE WSBIIE oYL, 2H AMESEX LIIEE2 st
Ol ArH2dl= 280l =ot WSoIUCH IS 128 = @0 JaRE2 =&HS M =
HEN BF== AOISCH HEE Xelst SAE LSSt AMErrse g2 28 0lory
E56 BIH(E 9) AIEEXE IES Alg = LMol £8ol) Z2FEE: =/gU
T 9. JIALE 122 & S8 XA
Xellthe ESHE2(%) HIESAFTH(F) Z2F2(%)
2 H 2l 78.5 6.4 21.5
" oa g 82.3 1.5 17.7
P. putida 95.8 1.6 4.2
B. megatherium 91.2 1.7 8.8
10™* Gibberellic acid 100 1.8 0.0
0.2% KNO3 89.3 1.4 10.7
0.2% KoHPO4 89.6 1.2 10.4
IE 5= 280 480(0 Ol2H2 M 2 Mel7e E2ZM=EZ2 T Atst 20 DE X2
22 KNO3 Hel7e &2 AMEESL Hel220 #HALU UHA M7t SEEHAL
H, 2&2 AMlE 2F Al 22 8 220 B HE5 3 &= AKX S

B. megatherium, Trichoderma sp., Aspergillus sp., Penicillium sp., Gibberellic acid,
K2HPO4 Xe2lZR0U A 2|20/ ME0| SRZAJAUCHE 10).



2ItHel HE0ol Z2H2 KNO3 HMelRE HUs 2E MelRoAM s8es 00| 2EY
UCSM B. megatherium HMel+2 2E2 SXcl0l Hioh B 0.07cm 0|4 HIWSAE
DOF UAJLCH AIEST ™Ml 72 d22 LMot 53S0 AIZH0l 20l ALEA2LE
DEHENE WSS MR &22 23 Olot &8o6t) SX AJIJF HA WSAI 0l
2ol SX2E 012 Heldb AIESX IESFRE0 HA @2 ZIIMEA 280 2 s
S0l ZOF £SEHA2 69| OIMUA SHHO & = ARUCH

Mele = Z(cm) 2 & (cm) =& (cm)
2 H e 7.83 9.21 0.26
2 gl 6.92 7.63 0.28
P. putida 8.03 9.12 0.27
B. megatherium 8.28 9.82 0.33
Trichoderma sp. 8.42 8.93 0.31
Aspergillus sp. 8.27 9.13 0.34
Penicillium sp. 8.07 9.21 0.31
10™ Gibberellic acid 8.03 9.31 0.28
0.2% KNOg3 6.42 8.60 0.25
0.2% KoHPO4 8.23 9.47 0.30

A

ZHUAN €2 =0t d3dS ZAtet 210 2EE XMlF2 =22 FHcF0l
= —
[==} 4

Hioh 23 20l EXel+ 64.3%00 Hiol HEE XMl &3

0

22 83.1%2 STIIEULE. S3dl B. megatheriumdt Trichoderma sp. Mel72 &L 4
20| 92%0 ol e XHelgle 22 QHESUARIESH2lgIF e 2oz 2
O UCHE 11).



2 11, == 2 2EE XM s = S+
HelLh S 2 & (cm) 2 (cm) 2=(9) MEE(%)
2 x 2 19.9 3.9 173.1 64.3
2 =] 20.1 4.0 198.7 79.4
P. putida 18.9 4.3 220.1 78.2

B. megatherium 20.3 4.0 205.1 92.0

Trichoderma sp. 20.0 4.2 205.2 92.1

Aspergillus sp. 19.4 4.4 227.9 79.8

Penicillium sp. 20.9 4.8 278.0 80.4

10™* Gibberellic acid 19.4 4.1 199.8 85.7

0.2% KNOs3 19.7 4.0 200.7 76.3

0.2% KoHPO4 20.4 4.1 197.4 84.2

83.12
RN 180g Ol& €2 = +=Y2 S4x 100
5. DWI@,—E— &

SANDE AMSE BIX2 AMAS2 AFRI|20A 2dEES22Z AISote EHE HE2
EHJHIE JrA0| "M HOICH Moo AFZ2E Nutrient broth= DifcoZ AFUHIA M8t
2192 1OMHHKIZHIO 2 RE AtssS EAIMS SXZ230HES 848 JIHEo 2 256

= B

20l £2FAC. 02 2

ARE = MZBBlE ol &2 E’;FQOE II%
8 =M=l cellulose= 20l &L

| E2| 55%E iPIloP‘E‘iEP. olAst =
oS 20l 300,000 2ol Btotd RESK
ot 2 34,0008 1/3 =&2=2 = ¢

=)
ol 25 S8 = = ULHE 12).
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