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ABSTRACT

This experiment was conducted to know the effects of foliar applicated bio-enzyme
on the early growth of cucumber and red pepper seedlings. Bio-enzyme was
manufactured by the culture and proliferation of Bacillus genus and foliar applicated
by the concentration of 0.075, 0.15, 03 g- ¢, Foliar application of bio-enzyme had
great influenced to the early growth both cucumber and red pepper seedlings.

Optimum concentrations of bio-enzyme applicated for the growth of plant height
were determined as of 0.075 g- ¢' in cucumber but in red pepper seedlings 0.15 g- ¢!
was more favored.

However, foliar application of 0.15 g- ¢! of bio-enzyme was recommended for both
cucumber and red pepper seedlings. Especially, leaf area and total dry weight which
are main indices of good seedling were highest in the plot of standard
concentration(0.15 g- £*) of bio—enzyme.

Key words : foliar application, bio-enzyme, Bacillus genus, plug seedling, cucumber,
redpepper.
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BERAF S HA @ o] G2 FUIHBEA {FI1FAE A NI EolA
UA R oA YREY FrtME FHANME FTUE H3ld 3suig H4F9 A
AP A S "HEta gl EY, £F 5 4% 849 L&A A4sAn . ue
A, ol& 3937 f5t] Egel 3}Euge AEE HUFos FoldAM {EL B
A A HulglgozH ZEYMNo FEHOR o]&Y F UE THAF HhE S Aol
8753 Yok BY, vAES o] &3t HEE IA € g2 AL FE EYer
AN EZEEE Ystn FHAAAEE FAANE F de AEAFEZA FEuAEY
Mg L AEHE AT AARY A7V A LT7HT e ARl (o] ),

H 250 AEY ALEFR g3 e vAEES U A& d7v s Ay
Hiu glen, o] vAEd W HENY Helo|d WY, TAHY 2EWYY ¢ ZF A
Z5de $4 § O WPSol EHDT Uch(Dagat et al M) B3], Ald )
Al WEEAZ 28 EYY olg o] EFaA ZrF ASZsrt Mt A LAsa 2
£ 3% FAE AAAIe A5 gL, olgd vd8 F8 vAEL FAE A
A gAstE AsAdU HHE FEE £ A 8L AT ddan dgE 547,
AE £ Aol EHlde HERAYFEZFZ EFQ siderophorews HO fFaxe ddR
EFEA HAdAY AT o A3 FEYSEZZ ZHE e Aoz wyAy
(Schippers et al'¥).

Agn| P Eo] o B A FEYFEFRN ZHd dig 2L AFEHYs B
o Yo, EGHAA nAlEd i BE2TH SGAdE BacillusE, PseudomonasZ
MA@ Trichodermas:, Penicillium%2l A4d 3}, Streptomycessd T2 WA do] o]&
53 on(Geoffrey et al>®), o]E WAEBE 71¢d 53] ASF FAHNME AEHo
$5ste 2@ FAYo| $4% AYF Bacilluss AT (Jeffrey et al”) ¥ & @743
ANMx 3 4L 2, 2%8 9 AE AZEF a37F Hold Pseudomonasd AT
5ol Fol ojgHm Utk ),

meta], B AEL doAEFT T8 FAFY 2ol 1FE dHoE SEHHNA
Bacillus% Adol #F& °o]F1 e vAZAAR] vo] L & A(bio-enzyme)E FE4
2 B3 Hsly JHAFFoZN AR YAS A nAEAAY FHE A
32, AA AHYseE FHTLEN B gej¥eln AAHQ FAAHE vFEAAN E
ol &g Lyl A 72 AEE &3t FP3U.
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I. Mg o ¥y

2 AEL 199749 1¥978H 49743 Hdgdigdn sAARE ddga AdddE dEx
FeEl2425%) T AEAAAN FAHJG FAIAE € FFOR 20 (Cucumis sativus
L) “AgdoldZeol(FFFR)", LF(Capsicum annuum L)T "SJF31F(E5S
H)"E A3t

WA A8 A& | BERESEHE 70:30(E )02 T AL Hn, 12F &
gaEoeld wWAE FIAANN F FAZES FHFstn, dxPY Fopi(growth
chamber)ell A 28~30C2 2% & #Hasle woela

ol 9 SHE I FIELE o]&8te] TE L600cm X W120cm X H60cme] Wl X
of Zt FAFAEE HFF FYIEH)E SFL 7T~1047 SEY F THY &3
5] §r3l7] A8t AEF 10cme] ZEodd FE AHEE 47 oAt &
e dole 2 104, 2F 4A1 A4 23], 53 deole A 11A A SNz
daestgon, FA AN s GUANE 3Y BHoR HAA Y.

FA HAZAAE AFEHA FF R FEH AN ATRE vio] 2 & A (bio-enzyme) &
Abg&tg oy wlolQ A AdlE Bacillus subtilis, B. licheniformis, B. stearothermophilus,
B. pumilus, B. megaterium % Bacillus&2 @F80°] & °|F3 Qv vAEAARZMA

I HEdLe <F 1> g}

Table 1. Concentrations of diluted Bio-enzyme with water.

(Unit @ g/2)
Concentration Bio-enzyme Black sugar

Con. - -

1/2 0.075 0.26

1 0.15 0.26

2 0.30 0.26
7z Aegd §RW A9 EC pHe AH&EH vAEF<HuY EhijAlE FHstd A
g 5gA & AP #H3tn FHT 26mE 7t AF EEAFHEA 1A FF WX

% EC meter®} pH meter® ©| &89 =43 cHLemaire et al.®"?).

7t Held AE2AlE 2Y9Ed AFEE FE ug 3~4Y HFo 2 7 HYd 2
2 A, AdAEA, 94393, &4 Jgd AATY BEF 5L ZAEEY dHye
Delta-T area meter(CB 3535, CBS OE], 943)2 &A% I3, AEFL 80TCY dry
ovenoli A 293 AZAZ F ARSI
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m. Az 9 3%

1. SAIEYQ EC, pH 24

<E 2>€ $RAA T HFF A7 149 25YF SEFNIIA 29 2690 UMY
Aeld EC% pHE UEYd RAez 2 AFdAM AIEE AEE 49 EGH v ERS
Eulo] EFHEE 70:309) AR dAA ZAAHY WE Mol ECS pH#E
o fFoas ZA YA
BEAZIRA 19 2599 FAEGFE vole g o JUEAHIF AAHA &L FH o H,
ANEge] 5 Z7] g ECE 0.79mS/cmE UErdo 2 Ak A SRFE
5~1.0mS/cmZ EY ta @& F=& I AT SEE FEY sExAAE
g3 Aoz detsth AwWFERrIA 29 26d9e ECOt #F:AI719 vudd tia
e B%E B F Aed, ol SEIAAAAN FHEo] JYHEE FFolLIEA
to] Agtel wel o] 2R F2F7] HELR FHEY

pHE WA F9 F20]2H) F=9 AFE Yells Ao2H dw3oz 55~70
A7t A2ASel HFsivtn FAT 8OMAE AEAKAE A ok & AEd
AHeE EFWMiRIEY] pHE BW v|YERSEHY AA S pHY 939 ZL@AAde vE
Joz zzke] wiAEL pHZF vl Y ¥ PSS B & U0

S
r

> ody otle of
;

Table 2. EC and pH of each substrate in this experiment. Data were
obtained at Jan. 25 and Feb. 26.

Treatment EC(mS/cm) pH
T
Jan. 25 Feb. 26 Jan. 25 Feb. 26
Con® 0.44 787
B-%Y 052 781
0.79 7.84
B-1 0.39 794
B-2 062 7.65

* Microorganism compost fermented : EC 5.11, pH 9.30
X Treatment without Bio-enzyme

Y Concentration of Bio-enzyme

2. 207 MIEY

<E 3> wolea 4 ANelFxe B AFF 41949 2019 AFEALE Y
Aoz AL uoloEA 128 HEoA 208mEX 7t Bo| FHIPon e
2 ¥F 55, 28 5 £02 23S YT} v AAE AR &e o
FAME 194cmE 7R ¥ 2ZHRE Ve

E}

bl
o
=
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deHo] YAME Bl HEAE EFFEZ GRAUNNE o 353arE FuFozH
7V ggten, o2 e 12% FxolA 3BarE B @RS rRAY g7
Me 254cre] GHHL Fugoan Hloje il v FES E ol fAT F A
< 994 HRrA%E Yerdoh

FAEFA YOIMNE 243 JAHY RSN FAT AFE dehlon, 4] v
OJeLEAS FZEFEE FUAU SIS T 7Y BE AESS FHIAPT, oL R
28 AYSA Fe Y2TANE 71 Re AEF I 3 dF3 o

Table 3. Growth characteristics of cucumber as affected by different
concentration of Bio-enzyme on foliar application at 41 days
after sowing.

Plant St?m No. of Leaf Fresh weight(g) Dry weight(g)
Treat. | ht. dia. leaves area

(cm) (mm) (ea) (cy) Leaf Stem Root Total Leaf Stem Root Total
Con® |194b” 500ab 60b 254b 693b 3.12bc 459a 1464b 0.87ab 0.1%b 027 1.33c
BY-1/2| 208a 510a 70a 328a 875a 400a 45% 17.34a 102 023a 027 152a
B-1 |201lab 537a 70a 353a 853ab 392ab 367ab 16.12ab 097a 022a 025 159
B-2 [199ab 470b 60b 258b 659 267c 240b 1166c 054b 014b 015 14lb

© Mean separation within columns by DMRT at 5% level.
X) . .
Treatment without Bio-enzyme

Y . .
Concentration of Bio-enzyme

weta], ole] FH AAA Hlo]REAE FFEFEEZ HAAHIEES 9 AY RE
AZEHEC] 7ME F3 A delgon, vto]le g4 8 AHIYsHA &L dRFME v
X Mz AFELES Utz gtk o]E At & ot UNA T "ol
EAE EFFTEE GUAMBAEE dof 2o]f89 AL Avtyog FFagr

<IE 1> 2019 {H Ho]eAALE TEREUE Y3t FHANEYL He =
Aol AAH WIE Jeld Aoz AWHozg xAL AA FUEE AL Holn ¢
th O FAANE Hlole &4 E 128 T2 3Nad AN AT A 2
TS Holx glom, Hlole FAE AR ¥& vxTFAN Y Fe FIAY
& HolZ Yok Azt & FAAE HolA AW 2] HFHEL AWHoz A
A% AE /FAAUA Frhse A Holx gl
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21

Con. : Y=e.7s—o.1sx+o.osx25R?fo.97s7") v
19 | B-% 1 Y=7.06-014X+006X'(R*=0.9711") Ry
B- 1 : Y=6.79-0.09X +0.05X*(R"=0.9831"") .

17 | B- 2 Y=7.32-0.46X+0.08X*(R=0.9878™)

15 —{-o-Con.
—8-B-1/2
-l &-B—1

—pxB-2

13

11

Plant ht.{cm)

2/25 2/28 3/3 3/6 3/9 3/12
Date

Fig 1. Changes in plant height of cucumber seedlings as affected by
foliar application of Bio-enzyme

400
Con. : Y=33.79+8.29% +0.35X%(R"=0.9939™")
350 | B-% : v=46.66-1.17%+0.99X%(R%=0.9891"") p
B- 1:Y=40.7 +4.62X~0.88X*(R*=0.9755")
300 + B- 2 Y=32.62+861X+0.353X*(R*=0.9919™) Y
“g 250 1-Con.
§ -.-B3-1/2
e 200 A B—1
© 150 B-2
—
100
50
0
2/25 2/28 3/3 3/6 3/9 3/12

Date

Fig 2. Changes in leaf area of cucumber seedlings as affected by foliar
application of Bio-enzyme



o] @ & X (bio-enzyme)®] FHAH|ZF Lo, 23 FHE AR vxe 9

147
1.6 ‘
{4 | Com : Y=024-0.008X+0005X'(R'-09941") A
: B-% : Y=0.24-001X-0.006X (R"~0.9956") o e
B- 1 : Y=0.22+0.005X+0.005X*(R*=0.9968") S
1.2 [ B- 2:Y=024-0.008X+0.005X*(R*=0.9958"") o ora
a o o
- 1 —t+eCon.
2
—&B-1/2
> 0.8
° —~{aB-1
© - -
=06 | > B-2
—
0.4
0.2
0
2/25 2/28 3/8 3/6 3/9 3/12

Date

Fig 3. Changes in total dry weight of cucumber seedlings as affected
by foliar application of Bio-enzyme

<3¥ 2>t Z4 AHYE 0] fEY d¥H FRAFS vl ded, 29
€t €9 Holeas BEFEAAN MY ¥ dEHE FRIAL YSS & F o,
Geo2e 12 352 4B AE Bfel 52 F7H8E Bolx Utk wole i
2 FEoME HETFAMY F7173 A% 7194 TASHA Ytz o

<3¥ 3>& 74 AP 20]FRY FHEF FEE FAHoZ UEY 202 U
ofl A 9} “V‘WWE Ho]R A48 BEFEE Y3 fHA dUAHEAE @ 7MY
e AET FRE HAoH, gFeze 124 =R H43td gEAHEGES S
of wlaz 5‘3 AETY FRAFEES YA vl a2 E AEstA & gz T
e 7HE $e AEFES FEIIT

TEbA, ol BAE REFEEZ 20/FEA AAAHIEGHAE Al A9 ZE AFE
AEol FZaA deErgen, Hlo]le AAE EFFTE oFoR HIdAE AU A
AstA] Fe dhxFoAME 238 BFEHEC] FRHeE AxEE ¢ F UUh

3. I&wrEe MIYRY

£ bio-enzyme® HMElFsxo] wWE HFF 3749 1FFRHY AFEHS Y
Bl Aoz AL uo]lQ iAo FFEEAA 133cmEN M BE 23S #uEg
oo ggoRes 28 Fx, 124 3 £o2 AL Bo] FRIHPY vl igAE
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AgstA & dxFAME 122cmZ /M *S 2FHRE YA

FHAo| dolME vlo]lLEAE FEFER GUAHHHAE 1 138w /M B ¢
HH g gusgon, dzye 29 FEAAE 128arel FVHE UG vl h
& 12 5=dAME 7HE AL 12arE FRFJEH ole thxTo HdY 23] HE
ded g2E vedd.

2487 JdAAE 24 AZEEI FAEA YERes, 94 HoleisE B
ZEE2 JAANSHAE dol M BE AEFS FEEJT, vole AL E A A
e dzFAME M 3 AEF FEE BoF3 Jn.

Table 4. Growth characteristics of red pepper seedlings as affected by
different concentrations of Bio-enzyme on foliar application at
37 days after sowing.

Plant Stem No. of Leaf Fresh weight(g) Dry weight(g)
Treat. ht. dia. leaves area
(cm) (mm) (ea) (cy) Leaf Stem Root Total Leaf Stem Root Total

Con® | 122b 313 140 128b 334 123 078" 535 048 0.15b 0.14b 0.77b
BY-12 1 125ab 353 137 122b 356 097 070b 523 050 0.15b 0.19a 0.84ab
B-1 | 133a 340 133 138 376 126 132a 634 054 0.16a 020a 0.90a

B-2 |129ab 327 143 128p 326 129 125a 580 049 017a 0.20a 0.86ab

2 Mean separation within columns by DMRT at 5% level.
X) Treatment without Bio-enzyme

) . .
Y’ Concentration of Bio-enzyme

weld, nde] FEAAA UL AAE EFFER JAAYESIAS 9 A ZE A
FENEo 7t %5 dA Ueggon, blo]le a2E HstA & Afed vnyg Az
d AZLENES Yl Utk olE A & ot YAAR "ol F4E B
Z2re@ gUEAHENE W ZFAEY S ANHoE FIIAUSE ¢ F I

<Y 4>E 139 FRO HoeEAE FEEE A GEANHAL He %
Aol AAA W3E Vel Aew MAdHom 242 AA Frtste AFE Holn ¢l
t}, O FAAE Ho]RAAE FFFHEE AN JUEAMGE HHFAAM M 2 F
A7AEge Rola glon uol AAE AR e dERFAME M e FNEF
& Holm gtk HEzte] & foE Bolx AW 27 R EL HAPHow A9
AA T FL FASFEAN FUhEle AFE Holx Utk

<2g 55 4 HEd 13 fE 49 FRAFE Roju led, 27 1t
A7FA 2 Hlo|QEA EFERAA /M B dUAS HRI JYSSE & F Ao,
1/2 352 GUAHRE S A4S 2318 dzTo v ¢& dHEd &R E Yelx
9lth. Hbo]l e &4 2v) F2E WETFY F/13FH FAEHA UEda 3o
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Con. : Y=6.70~0.005x+0.01X*(R*=0.9997"")
13 B-% : Y=6.70-0.001X+0.01X%(R*=0.9996"")
B- 1 : Y=6.53+0.08X+0.01X*(R’=0.9955")
12 B- 2 : Y=6.66+0.04X +0.01X*(R"=0.9916"")
E 1 —-{4 Con.
put 10 —{mB-1/2
z Jas-s
s g ~IxB-2
[l
8
7
6
2/11 2/15 2/19 2/23 2/27 3/3

Date

Fig 4. Changes in plant height of red pepper seedlings as affected by
foliar application of Bio-enzyme

140
Con. © Y=19.67-3.34X+0.39%*(R*=0.9666"") ,';
120 | B-% @ Y=17.36-2.34X+0.34X “(R*=0.9812"") ey
B- 1 Y=17.73-2.08X+0.36X (R’=0.9780") oy
B~ 2 : Y=17.58-2.07X +0.33X%R’=0.9758"") S
& 100 ’ 7/
£ —4-oCon.
< 80
© —4mB-1/2
f 60 —---‘-8—1
© —xB-2
s
40
20
N
2/11 2/15 2/19 2/23 2/27 3/3

Date

Fig 5. Changes in leaf area of red pepper seedlings as affected by
foliar application of Bio-enzyme
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0 | Com i Y=011-0.02X-0002X(R'=09730°) /'
. B-% : Y=0.13-0.03X +0.003X (R"=0.9865"") ,',/
| B- 1 Y=01i-0.02X+0.003X*(R%=0.9893") 7
0.7 | B-2: Y=011-0.02X+0.003X*(R*-0.9813") V4
206
= —4-Con.
3 0.5 —r®B-1/2
hy
© 04 ---*8-1
« —¢B-2
° 0.3
0'2‘
0.1
0
2/11 2/15 2/19 2/23 2127 3/3
Date
Fig 6. Changes in total dry weight of red pepper seedlings as affected
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by foliar application of Bio-enzyme

<a1¥ 6> & AEd 1FFRY FUEFT GEE FANHoE U Re2 2347
HAN M} vlATIAZ WMol QALE REFER A FRA JBAMHALS 9
T B WEFT BHE BHow, Hol5AE AgsA ¥ dxFAME M R
HEFTES R vole il 12 XA &8 Ailole 238 dix7o ¥
we AET FEAFS Koy SR F - FIVE ZFF AT HEHA o §
AEFE #5331 .

V.3 8

2 AEge 2019 1F9 £HA Bacillusd Aol FFE o]FL e WAEAAL

gle] @ & A (bio-enzyme)E FEEZ E3d 43d gduATTozN SFAE YA

_ﬂ
£
|

@ AEAAY ARE HAstn, 43 AAFEE T4 Bk AAHRY GHA
AAgAA 2 olgUAS Ay 4B J1E ARE BEARA TR, 2
}e Gew 2
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1. Lolfre xZAZS H}O]iii% 128 52 QEAHHRe Aol A B
on TZAME EZFEEE AR e Ao 713 2 23Ae FuaPct

2. 2018 AFFE EFAA Hlo]ei4E EEFTEE GUAHIEGAE 5 M B
< HU4 S FuIgon, FAETY HE SodME 209 uF EF Hlo]jeEA
EE FEAA 7HE B2 AE2FS R ANHoE vl AL E FUAIN G
A &S dExTAAM 2%, 4UF, FAEFTY HEFo] HUoH, vojleaiLE 24
FTEZ AY3AE FFol 238 BEEFRAMRYG YFFEHEC] Ax¥ AI}E U
Eh Ao
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