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Characteristics of Ju-Back and Effect of Ju-Back Fertilizer on Growth of Crop Plants. Jung-Hoon Lee,
Sung-Min Park, Chi-Duck Park, Hyuck-Jun Jung, Hyun-Soo Kim and Tae-Shick Yu*. Department of
Microbiology, Keimyung University, Daegu, 701-704, Korea - This experiment was conducted to develop
fertilizer which promotes plant growth as well as suppressing pathogenic fungi. The fertilizer was
made from the mixture of Ju-Back (Korean rice wine cake) and indigenous rhizosphere-bacterium. The
main ingredients of Ju-Back were investigated as 6.04% total nitrogen, 42.59% total carbohydrate, 1.01%
available phosphate, 73.42% organic matter, 7.72% potassium oxide, 1.35% calcium oxide, 0.53% mag-
nesium oxide. The enzyme activities of Ju-Back were estimated to be 980 units/g for a-amylase, 300
units/g for glucoamylase, and 1800 units/g for acid protease. Indigenous rhizosphere bacteria which
produced antifungal agent were isolated from soil, and was selected KMU-13 strain which can antago-
nize against various plant pathogenic fungi (Botrytis cinerea KACC 40573, Sclerotinia sclerotiorum KACC
41065, Fusairum oxysporum KACC 40052, Pythium aphanidermatum KACC 40156, Phytophthora capsici
KACC 40476 and Glomerella cingulata KACC 40299). KMU-13 strain was identified as Bacillus subtilis
KMU-13 by biochemical and 16s rDNA analysis. The organic fertilizer was made as prototype which
was composed 20% Ju-Back, 70% carrier, 9.7% microorganism cultivated solution, 0.3% trace-element.
We also investigated an application of fertilizer using Ju-Back for cultivating lettuce (Lactuca sativar)
which were grown in three soil conditions that had chemical fertilizer, barnyard manure, lime power,
urea, potassium chloride and superphosphate as a control, the whole quantity (80 kg/10a) of posted
fertilizer with the control and the half quantity (40 kg/10a) with the control. The growth character-
istics were examined and analysed with several weeks interval from 3 weeks to 8 weeks on head
length (cm), head width (cm/head), number of leaf and fresh weight (g/plant). The results are sum-
marized as follows. The head width and fresh weight of lettuce were the highest at posted fertilizer
1 (whole quantity) was applied chemical, organic matter (Ju-Back) and carrier. The head length was
the highest at posted fertilizer 2 (whole quantity) was applied Ju-Back only.
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Glucoamylase &4 &3

8L 5 gof] 0.5% NaCl &9 25 ml& 7}l 1 4°Coll A *3}7%—
W AAF S AL(15~20°C)d A 3A 759 AA3]
A A#g F, 2 dFdE 4°C, 8,000 rpmol A 1087 %J
ARFsgt. 2 A5 10 mlE 0.01 M sodium acetate
buffer (pH 5.0)o0 4 15417 4% &, 7 §AHL 20 mig
fill upsl Zg4 o2 ALE-34TH2

Ao 24 dEIAA FF EA7H (19933 Aol
wE} E3FEAE ALEe] 505 nmol N FREE 2R3
4t} 2% soluble starch £ 1 ml9} 0.2 M acetate buffer
(pH 5.0) 0.2 mlE E3}e] 40°Col A 582 LR T,
o]l Eg o] T4 01 mlS H7iste] 40°Co A 2087t w
AlA 1 N NaOH 01 miZ 7}8k3 30827 vhx)5be] &0
AAA71 IN HC 01 mlE Frhste S3A) 7 of
o} A4 712 &q ““1 1N NaOHE 718t g &
H3 g2y Mee ngd
BN A48 glucose oxidase9} peroxidase &4
11 £ T A=A 3 mio] 9] g9 01
F71etal o8 40°Coll A 4087 whgA o, e uh
‘i’!° THTY EEEET &0 tisto WA Uy,
505 nmoll A FHEE 243 912 AP 54 &
A% 1 unite 40°Col A 1417 7184 AR o) 28319 1 mg
9 E=Ye YAsHE a0 doz Agsgnh

ARIED (mg/ml) = E1-Ey/EeBp x 05

B : AAE AHES 459 OD.

E : A4 94 F5E /‘}%E 759 OD.
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o-Amylase &M =3

Furg 247} 2 g F3te] 10 mle] 40 mM acetate buffer
(PH 5.0)2 #gg &, 25°Coll A 1A17L D kuj¥star 8,000
pmo| A 1083 A2 FT5HE 2F529 S AHE319
o} 71289 (1% soluble starch in 40 mM acetate buffer pH
5.0) 2 mlE 40°Co| A 527t gt AFe Jog 33
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Acid protease &M &3

Z4 5 gofl FH4 100 mE 20 2 a4 §, A4
A A3 wEkslHA 1A17F BX] 8L, 8,000 rpmofl A 10371
AAEZ ASNE Z2aLN0 7 ALLE YT

M pHol A ZH8-8h= acid protease 4S54 L 93
hammarsten milk caseing 0.6%7} A Mcllvaine buffer
(pH 27)0) &3} 7184 5 mlo]) &2 ImlE 7183
37°C°]]k] 1087 vh-g-A171 t+8, 044 M TCA 5 ml§ 78t
o whe-g FAA)F)I 37°CA A 208 2 gAg &, o3}
Gk o 1 mlel] 055 M NapCOs €9 5 mio} phenol re-
agent 3ui 3] A) 1 mlE E§3F F, 37°Co A 2083t wbA
31 660 nmol A FREE F8 AT HETE 491
mld) 044 M TCA 5 miE 713t &, 714 5 mlE 3718 A
ity 22 Wilez FFTE SN 484 o
z7ote) 9 A2 e

agar BJA|(NA)o| 4% 3}o *3% a=y

TF BT #FES LR ’53 =
< Botrytis cinerea KACC 40573, Q0|3
Sclerotinia sclerotiorum KACC 41065, nfE¥ 2H £
= Fusairum oxysporum KACC 40052, 2tivlE&H
7\ Pythium aphanidermatum KACC 40156, 1.3

7\X 9| Phytophthora capsici KACC 40476, At -S4
S o}7)AlF] = Glomerella cingulata KACC 40299, 45 F v}
E8& opV|A 7| Rhizoctonia solani AG-1(IA) KACC
40101, 2FGAYE of7|AF= Colletotrichum  gloeospor-
ioides KACC 408049} Q.0|/ErtE B9y S of7|A7)e
Phytophthora capsici KACC 401779l distei[1,34,7.8,27] 23

F9| H, Aty ste] ReaFo] Wigd S AR
g)5te] 459 20 plE R tAa3d F4A171a PDAYH
o] ABHAN AFS FFG b, 25°ColA 73 o
A A disc diffusiont 0.2 &AF A& A & A
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T B40] 7HE & #F& ALsth AgH el a4
FEIZY EARIHATY IS EREAH
(Korean Agricultural Culture Collection, KACC)oll A £ %
o} AR5t .

B33 2379 54-E chromosomal DNAE
& 16s tDNA -84 7]4E-& NCBI Genebanke] 5&9
F9 v, E435o T

e g2d 58 9 HHulY =A

A EH A& PDA(potato dextrose agar; potato infusion
form 20%, glucose 2%, agar 1.5%) ¥ Aol A 30°C, 4~7Y 3t
] 9kate] 0.8% Tween80 $90.2 T4 L FAAE Aed
%, cotton filter2 oJ3}35te] ARG Y LS AZsPL. A
# 94 342 93 EARGA2 PDAN RO A ehe] A}
$a9e.

AT AT BAE AT AANAE 2437 9
3} Davis minimal medium (K:HPOy4 0.7%, KH,PO4 0.2%,
Glucose 05%, (NH.):SO; 0.1%, MgSO; - 7H,O 0.01%)o]
glucoseE 80% 7Z+AA7]x, 8% g4 9 arabinose, fruc-
tose, lactose, xylose, maltose, saccharose, glycerol, galactose
€ 05%4 Hrlste] 30°CoA 297 FF8 WEE F, 94
- ATAE oA AT WEFAE disc diffusion™ ©.
Z 337 AL 24359 A4 YL Davis minimal me-
diumd] A4 Q< ammonium sulfateE A A7) A7) 4
oA AdE SA9E HHFEE Yol yeast extract, bac-
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o & A BAH ¢ A5 AESPeH FEe A
71 & 4] A o] FeCls, BaCly, Na;HPO,, NaCl, CaCOs, ZnSO,,
MgSO,, K:HPOE 1 mM =2 A7)l pH 7.00.8 23
7 ¥ 3d 248 ARt
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g, ZnCl; 0.5 g, CuSOy - 5HO 0.5 g, MnCl, - 7H,0 0.5 g3}
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: 3 Px5 HP, &% : 100)& £33/ unksto] Az
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$714¢ Hush] A% =% 4es 5 g 9950
£, FAA e 7183 B2BAL AMAY 201 &
29 7182 9% HPY J%E FAH 2PN
o $4312 A3l 4%27) 3B APY 4FL B9

g A58

EAFS0ME 22| Y & U7 Y =3

F7158E F¥se 4 A9 A g 38A 2SN
¥ ERv|AE 150759} & A7 ANA BEsin Qi
35% < AdS o] g3sto & Ad AL FAI Ad, 9%
g A B $53 & A 4L /R 97FE FF
Aeslg . 283 KMU-88#F 59 KMU-1347 3+ v} &4
W gAY F53 232 Jetyon], KMU-33d &

dZgold, AT EY T 1FeAY g2 37
F4< Jyehddoh. KMU-13739 Ade AdZgoly,
QolgdY, v Ly, AutEy g AGUYFEAY S O
G AER AT 3 FTF & IF BAL vehlo] A
YFog HF AeslgcTable 1, Fig. 1). KMU-1373%9]
3 A7 A U A5 BYY FHold st &
g A 4L JeEdds B3y B licheniformis
KMU-3[17]3% &A1 A= €48 Jehdiglth

8 XY KMU-139F9 HA gFia 24 ¢
A E e & Ad G 2A A3, g9 glye
erol, galactose& A ¢)ot1 YT THS) GAL9E F o &
dgom, A4hUe 771449 soybean mealo] 7} $
Fagch & A 29 A HARE s, HF

Mo

Table 1. Antifungal spectrum of the selected strains against various plant pathogenic fungi

Pathogenic fungi Plant disease

Inhibitory zone(mm) by selected strains

KMU-13 ' KMU-19 KMU-33 KMU-62 KMU-77 KMU-85 KMU-88 KMU-102 KMU-134

Botrytis cineren

KACC 40573 Gray mold 10 9
Sclerotinia sclerotiorum .

KACC 41065 Sclerotinia rot 9 7
Fusairum oxysporum

KACC 40052 Dry rot 28
Pythium aphanidermatum . .

KACC 40156 Pythium blight 11 10
Phytophthora capsici Phytophthora 7 )
KACC 40476 blight

Glomerella cingulata .

KACC 40299 Bitter rot 16 13
Rhizoctonia solani AG-1(1A) .

KACC 40101 Sheath blight 10 9
Colletotrichum gloeosporioides

KACC 40804 Athracnose 1 12
Phytophthora capsici Phytophthora 9 0
KACC 40177 root rot

10 8 5 8 9 5 6
0 0 0 6 9 5 0
10 7 10 0 12 9 11
9 10 8 8 9 10 9
2 8 3 0 2 2 8
10 9 1 7 9 10 5
12 5 7 0 0 5 12
10 8 9 7 10 6 11
0 10 1 0 9 5 7
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WA 288 AR A3, glucose 0.5%, soybean meal 1%,
yeast extract 0.2%, MgSO, - 7TH,0 0.05%, (NH4),504 0.09%,
KH,PO;4 0.03%, CaCO; 0.03%, CaCly 0.0025% pH 6.80] Atk
(A% m7A). o2 H AR ZAL glucoses} yeast ex-
tracts F7FetE S W 435d F I A4S Jehiga
Bg u16] 59 A7 fAIET-

KMU-13 Mz9 sH
KMU-13 5= Gram %4 ¢ rod formo.2 3714 AT

© 2 catalase, gelatin liquefaction, nitrate reduction %
< Yelfgl ey, indole test, oxidase A4, voges-proskauer
test, citrate utilizationg& &AL Vet o8 d 49
upeto 2 3o Bacillus sp. 0.2 FAHNLH B} B8 F
g 938t chromosomal DNAE Wizard genomic DNA
purification kit (Promega, USA)E o] &3] Ez 3l 16s
tDNA sequencing®] A48} universal primer$l 27F
(5-AGAGTTTGATGGCTCAG-3')9} 1492R  (5-GGATAC
CTTGITACGACTT-3) primer& A}4-3 PCRZ ZZ 39

Fig. 1. Antifungal activity of Bacillus subtilis KMU-13 against Colletotrichum gloeosporioides (A), Fusairum oxysporum (B), and
Phytophthora capsici (C). No: 1, KMU-88, 2; KMU-33 strain, 3; KMU-77 strain, 4; KMU-13 strain, 5; KMU-19 strain, 6;
KMU-85 strain, 7, KMU-102 strain, 8; KMU-134 strain, 9; KMU-62 strain.

GCGCTATCTGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAG
CGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATA
ACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCTGAACCGCATGGTT
CAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGC
ATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCG
ACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGG
AGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGT
TAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTA
ACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGG
TGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTT
CTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAA
ACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGG
TGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG
GTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAG
ATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAAGGGGT
TTCCGCCCCTTAATGCTGCAGCTAACGCATTTACCACTCCCGCCTGGGGA
GTACCGCCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGT
CTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAG
AGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGT
TGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATG
ACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAAT
GGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAAT
CTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAA
TCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCT
TGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGT
GAGGTAACCTTTTAGGAGCCAGCCGCCGAAGTGACAGATTGG

Fig. 2. 16s tDNA sequences of KMU-13.



88 Bacillus subtilis 799104
9 EKMUJS
99 Bacillus atrophaeus AB0211B1
o _—‘:: Bacillus licheniformis AE017333
99 Baciilus sonorensis AFA02118
o is AFAB3625
a4 Bacifjus acidag is AF547203
Baciius cereus NCI04722
Bacitius aicalophiles XT6436
Baciflus cohnii X76437
— Bacilius circulans AYDA3084
98l Bacilus benzoevarans D78311
Bacitlus acidovorans X7 7789

Baciffus

Fig. 3. Phylogenefic tree based on 16s rDNA sequences of B.
subtilis KMU-13.

th. ¥ PCR AHE-& Wizard SV Gel and PCR clean-up
system (Promega, USA)& o}&3td AASdH, JAR
PCR 4+&& ABI PRISM 3700 DNA AnalyzerE o] 83}
A7IMEE AT 1 275 BLASIN X213 o
§3t9] GENEBANKY] ribosomal DNA sequence$} H] i}
Hom, sequence?] 454 Clustal X programg o} 43}
o Wla, X359 cHFig. 2, 3). 2 A, B. subtilis (Gene
Bank Data homology search result : 9%)E TAHHYoH
HFHOZ B subtilis KMU-130.2 g9 atgc}.

ARIES "I 2 MEEN

Fube] dFAE A, A= Fasrtg o ko
ol F7kste] AAF AR MR 3 Ao} EFo) o)
Fojggen, A¥E RE 25 W9 WA 2dsle @
T} Ao oF ¢, A=F FUIN HER PrE £4
iy

TEAZ A FU Y vHEAEE FALHY 22T o
HA AL, @5 59 AHE ANA AL, AER {7
FEEL Mnd A HEF 5 AU

Table 2. The main ingredients of a posted fertilizer
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EYREUAES 24T HAG FHFAZA HEY|E,
AN, detolE, AE}olE, A QFolE F& o &3ted vl
AE 14 4 FREFSE ANY HEYOETL 717 $4
FHouy MEVEE HAol wot B71480) M A Y
e AgAHoH, AERTE deolET} M S48 %
3 HZHOE AFWHE HAES 2, vAE 1A=
N AN SFAZ AQLIGolEY ATolES AYIHHT.

ANAE 29 ARE 718, F A4 € FEQN FF9
747} 7342, 6.04 2 1.01%2 A =4 Jehygth 280 AAE
12 AAE 20] Wil §718 2 22429 T3 808 2
071%2 A ¢ gtA velton, Q4 2 ool o] e
o7t X A U YthTable 2).

ANAE 29 FF&TFE ofd, 78 ¥ %3] 27} 500,
101 2 9.0 mg/kgo2A wimA dgton, 2 9 |, 7l=
¥, A, HA, & 3 U9 FFL 1.0 mg/kg o] e
&Aooz gws v vt 28y AAF 1M
L 3E 2 YAy ko] EFE A o) & A
UeRGioH, of FAXE AFE9) o] 6491 mg/kgo
g@3s] =/ yehlio] EAAdoR UFEH F3& §F
ZolE A7% A& itkTable 3).

s

KN
=
2

o
=

TAEQ) OsiEte B4
AMAE A Ege) ws ANAY F EF B4 5
4ol glo] 3a.20R, Bl L 4319 BPAe] T ok
wolAE A02 asou 599 S84 Waks A9 ¢
£ Aoz Budt B3 NaAAEY AL A5 39
£ 0|54 Wshe A hgtek(Table 4, 5)

N30 ySHg Y $YTYS40 pal
FANEY A7t 4FY A% B 5% T8 v

£ 9% 2] A3kl BF ek 37, 57, 8% Aoz,

The main ingredients(%)

Sampl

ampie TN TC Av-POs oM K,0 Ca0 MgO
Sample 1 0 469 0.84 8.08 816 149 059
Sample 2 6.04 £259 101 7342 772 135 053

T-N; Total nitrogen ,T-C; Total carbohydrate , Av-P;Os5; Available phosphate, O.M; Organic matter , K;O; Potassium oxide , Ca0;

Calcium oxide , MgO; Magnesium oxide.

Table 3. The metal microconstituents of a posted fertilizer

The metal microconstituents(mg/kg)

Sampl -
pe Fe Mn Cu Zn Pb cd Cr As Hg Ni

Sample 1 1n’32 w8 T 166 T T 619.1 T T 1197

Sample 2 94 90 01 500 026 T T T 0.02 03

% T: Trace
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Table 4. Characteristics of physico chemistry of soil before the test

pH EC TN oM P,0s Ex.-cations(cmol '/ kg) CEC Texture

5 @S/m (%) %)  (mgkg K Ca Mg (cmol’/kg)

65 0.82 117 175 97 0.70 834 240 1317 w4
A E(SiC)

EC; Electric conductivity, T-N; Total nitrogen, O.M; Organic matter, P;Os; Phosphate, Ex.-cations; Exchangeable cations, CEC;

Cation exchange capacity.

Table 5. Characteristics of physico-chemistry of soil after the test

pH EC TN oM P,Os Ex. cations(cmol’/kg) CEC
(15) (dS/m) (%) (%) (mg/kg) K Ca Mg (cmol*/ke)
1 7.2 0.98 145 2248 174 0.75 12.08 44 12.45
2 74 1.04 1.56 23.99 196 0.74 11.96 3.37 12.85
3 75 1.06 1.52 22.85 187 0.88 1242 3.61 12.25
4 74 0.75 1.55 24.55 211 0.74 12.90 3.20 13.01
5 7.1 0.69 1.82 24.09 245 091 11.69 2.34 13.05

1; Control, 2; 80 kg/10a-prototype 1, 3; 40 kg/10a-prototype 1, 4; 5 kg/10a-prototype

2, 5; 2.5 kg/10a-prototype 2.

AAZE, g7 92 2 438 =AU

FFAuA A AP L HBAAEE A F, 3F
3F %o 9%, 95, 45 RRAFTFS 4 Hg#EE v
i - ZA}3ke] Table 60 VR 3E 35 &, A|AE 13}
AAF 28 Aulste] 439 ASARS 2AG A, 9FL
AAE 2(5 kg/10a)7} 7.88 cm2 A 71} 9oy, AAE
1(80 kg/10a) 7.22 cm2 A AP LR} Q388 vHA A
Aoy AAFL 790 go 2 M wA ZAHAL 4E, 4
T2 YA T v FHE A% FQ 9= YA

A A By L AAES AHG F, 93 55
d AustEA g3, 9%, 95 2 AT FS 2AEte 7
Aelrd g Hi - $48 e Table 7o Uehfdo).
FT5FL F A5 #7849 WA Ay H T
B3 AlAIF ARl Y G4 47 AAdE A4S Uy
Ao, 4%, 4% 2 BAFFL AAF 1(80 kg/10a)0] 2+
7} 1442 cm, 7.67 cm, 12.79 go] 1, AIAE 2(5 kg/10a)&
2t} 1550 cm, 740 cm, 1149 24 Z71bE AF-E Yeh)
A, 53] AAIFE 225 kg/10a)9) BAF & 1239 go. & 1|
3 A SZEAT ol e A wgAAFY An)
of o4 AAA AR FZHY, 459 447} FEF
5 9% 45 2 AT I Fase A el
Atk

3}F 83U F, $87)d AAE 13 AAE 28 AHF
B AEARE BRATYG v - 2AG Ade
Table 83} Fig. 4o \ebdl nks} o], AIAE 17 A& F 28
AHE Ao 97, 92, 45 L AAFFE BY7) v
3 %<& 37 UEh AT 53 ANAE 18 AFoE A
& 3539 9% 2 WAFFE 47 1546 cm & 7805 go &

#BA T 1332 eom 2 69.78 goll W) 16%<} 12% A
Uesth 8 AAE 28 AlHIg 359 g3 AFAY
F7F 29.04 cm, WA TS} 29.77 cmEA B FY
2759 cmof| ¥l3} A UEebsTh b AAE 19 HAA)

Table 6. A change of quantity and constituent of the Lactuca
sativar after sowing in a field (3 weeks)

Treatment head length head width No. of fresh wt.
(cm) (cm/head) leaf (g/plant)

1 7.62 4.48 5.55 7.52

2 722 4.86 551 7.90

3 748 4.62 5.35 7.47

4 7.88 470 561 7.50

5 7.59 4.68 5.44 7.38

1; Control, 2; 80 kg/ 10é-pr0t0type 1, 3; 40 kg/10a-prototype
1, 4; 5 kg/10a-prototype 2, 5; 2.5 kg/10a-prototype 2.

Table 7. A change of quantity and constituent of the Lactuca
sativar after sowing in a field (5 weeks)

Treatment head length head width No. of fresh wt.
(cm) (cm/head) leaf (g/plant)

1 14..39 7.15 7.55 11.24

2 14.42 7.67 722 12.79

3 14.29 7.50 7.38 11.56

4 15.50 740 7.37 11.49

5 1523 7.58 744 12.39

1; Control, 2; 80 kg/10a-prototype 1, 3; 40 kg/10a-prototype
1, 4; 5 kg/10a-prototype
2, 5; 2.5 kg/10a-prototype 2.



Table 8. A change of quantity and constituent of the Lactuca
sativar after sowing in a field (8 weeks-the harvest-

ing season)

Treatment bead length head width No. of fresh wt.
{cm) {cm/head) leaf (g/plant)

1 27.59 13.32 14.01 69.78

2 28.59 15.46 14.89 78.05

3 2746 14.58 14.37 71.99

4 29.04 14.55 14.56 73.07

5 2977 1433 1403 7212

1; Control, 2; 80 kg/10a-prototype 1, 3; 40 kg/10a-prototype
1, 4; 5 kg/10a-prototype 2, 5; 2.5 kg/10a-prototype 2.

Fig. 4. A complete view of sow a field with seeds of the L.
sativar (after 8 weeks - the harvesting season).
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ot A=HAA FAFQ Botrytis cinerea KACC 40573,
Sclerotinia sclerotiorum KACC 41065, Fusairum oxysporum
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