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Effect of Application of Microbial Liquid Manure on Growth and Yield of
Altari Radish(Raphanus sativus L.) in Volcanic Ash Soil
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ABSTRACT

This study was conducted to investigate the effect of microbial liquid
manure(MLM) on the growth and yield characteristics of Altari radish
(Raphanus sativus L.). MLM 1,000mg - L', MLM 2,000mg - L and MLM 1,000mg -
L™+ microbial fermentation compost(MFC) 600kg/10a were treated. MLM was
sprayed on leaves at 10, 20, and 40 days after planting.

Leaf length and width of radish in all microbial fertilizer treatments were
more vigorous than that of control significantly. Number of leaves was great in
order of 1,000 mg-L' MLM +600kg/10a MFC ) 2,000mg - L” MLM ) 1,000mg - L.}
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MLM. SPAD reading value was increased with treatments of 2,000mg ‘LT MLM
and 1,000mg -L?' MLM+600kg/10a MFC. Root length and weight of all the
microbial fertilizer treatments tended to increase compared with control, and
1,000mg - L™ MLM +600kg/10a MFC treatment was the most effective.

Key Words : organic farming, microbial liquid manure,
microbial fermentation compost, EM, Altari radish
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o] X3 Y3t S A% AYH £YE& 71EE dAsn
AFNA FQAHARSE L Iz QA% SHLeHY U

7H3 ozt & 4 Aok, 1994 ; 534, 1995). #9t opJzt spshu|g
%9 AHL-S MAGT &3 F4 T3 FAFRE, HUFES Qs NP L F
AANFNAY 7718 B FHERIES AHSSt AES Avids FHolo (i, 1989). A
7 YA PR dREe] {715 AdUddA AuE o {71%
7HlA F215AAZ 7 Bol AMg-ete Aol vAEAA Y waEHY|OT(F F, 2000).
AT B0 AEY ASEA A7t U MAESY diE AE3d7U s 1Y
5o o]E WA Fo| tjd XEe)e] Ay, FAe BE R ZAZRXFTHYY T ST
W So] AEH 1 Jri(Frommel et al, 1991 : 3 5, 1993). AlEAujA] YRre84s} 2
JELY olsgAe] EFHA 4F A/ s Y FEY %% FLS
ZAAFE A$7E B2, ol88 F85dESAELE FE AN Y AU
Hig FEY £ At 58S AU UHF 5, 1993 : o] 5 1996).

FEUAEAAZE FAFE, EM, 5F, EZVAE, WA, g9z, 3z F 93
A7 AHEH T Qo I AHEHE AAZE oFF AYHY YA %3 FYAAY g
7)1 mhE DYHA Gop(A =, 2000) ole] e G AFHo| AH 4F
ojt}.
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o] AFE AFAY I E ALAMA NN FEu|YEAE A L5t LEE] T 4
2 £Fusts zAE] 95t AAZA EFE AFdsn olddsgAdAstd ¢
Hjd3he-2oA] 2001'd 2€5EH 687N AU FANEFE FLFE(F)Y 9
" oelg] ¥(Raphanus sativus L.)$} “2¥” gele] & FA s

Al = gereE §F 35S 57, AEA AHE ATE @ 28R e es
ik FA UAEAAE EM 13%, AR (EAE 65%°1%) 13%, 2F 13%, 32
13%, 5% 55%, A7 37%, BRGAF 55% 5 TR 25TCoA 159 L&
ZAS v YEA] Gu] L N PELFHY(IE 5%, o8 5%, ABA 5%, SAR 45%,
v 40%)E AHgsiglch Mg MAEAE 1,000mg - L' GHAY 38, 2,000mg -
L' |9wAH 38, 1,000mg - L7 Q@AY 38 + o] B2 0aEy 600kg/10a EFEE 2
AE 5 4AYE FU WASA Y] AxA7E SEE] F BFEF 10, 20, 409F &
Z gAY +524 FR7E o4 TEUE AxE FEEA Axsgd. nYES
AHNE BF 2934 AFANMFT 1T Ao FAYUAAT. FFAVIE 29 2690)
o, 179 WA 33m’S QAo FAUPEA A 9] HoE 24 L Table 13+ 2tk
AKZARE A4 20, 409 T AT 207AE AR A 4%, 95 4532%
FAE AR eH A4 609 Foll 20MAE £8std AR YAF, 25, 23, 23
58 AR 4242 A X (SPAD reading value): chlorophyll - meter (Minolta
Japan, SPAD-502)& °]-83te 103] vl SASU 718 ASEH L 3EIEHY A
Al FARNEATRAPIZ (52D E4, 1995)90 A ZAHow, A8 ML Y3
$71¢9 EFSHEEA(1988)9 3t

g b

Table 1. Chemical composition of microbial liquid manure.

Soluble

Total N
P K Ca Mn B Fe Zn Cu Mg

g-L"

2 890 | 1300 42 1 7 1 25 28 8
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AFAY AN E ALAMA A F-EuHEAE AL gEelE] 7o YK, 39
32 odelnr) gste u A=A oy 1,000mg - LT FHAAN] 33, 2,000mg - L™ GHAM]
33], 1,000mg - L7 @WAY) 33 +m| & 2aEY] 600kg/10a AAA LEAAZE 20, 40,
60Y & Q& ZASE A= Table 2, 3, 4 2 Fig. 134 2o

Table 2. Change of leaf length and leaf width of Altari radish(Raphanus sativus L.) as
affected by microbial manure at 20, 40 and 60 days after planting.

Variety Treatment Leaf length(cm) | Leaf width(cm)
20days|40days { 60days | 20days | 40days
Ayepeun |Control 135 345 456 | 4.2 75
MLM 1,000mg - L 149 (360 | 475 | 45 7.7
MLM* 2,000mg - L™ 158 (375 | 468 | 49 79
MLM 1,000mg - L'+ MFC® 600kg/10a| 155 |36.4 | 49.5 | 4.4 7.6
Average 14.92* | 36.1a | 47.4b | 45a | 7.7b
Mobbum {Control 118 (344 | 478 | 3.7 7.8
MLM 1,000mg-L" 140 |354 | 492 | 44 8.0
MLM* 2,000mg-L" 140 (345 |500 |43 8.6
MLM 1,000mg-L" + MFC’ 600kg/10a | 13.3 |384 | 51.8 | 4.1 8.7
Average 13.3b | 35.7a | 49.7a | 4.1b | 83a
Average |Control 12.6b |34.5b { 46.7c | 4.0b | 7.7b
MLM 1,000mg:L" 14.4a | 35.7ab| 48.4b | 4.4a | 7.9ab
MLM* 2,000mg-L" 14.9a | 36.0ab| 48.4b | 4.6a | 8.3a
MLM 1,000mg- L+ MFC" 600kg/10a | 14.4a {374a | 50.7a | 4.3ab| 8.1ab

*: Microbial liquid manure.
Y : Microbial fermentation compost.
* . Mean separation within columns by DMRT at 5% level.

Qe Wizt FA e HE uAEAA A7t 3Y 209 FHE QoA A¥S
Bgon, 60Y TolE s ZolAE Aoz vyt EFdsE "4 deER
o “2d” gest 7t 2 Aoz 2AEAY AE: 93F AR AL A% o
2= AN AAAE GGEAA AP Aozt Yot 609 FolE 1,000mg - L™
guiAN] 33 + W PEuEEY] 600kg/10a0lH 7H¢ Bta, th&oz 2,000mg- L7 4
A 33 A2, 1,000mg - L7 gaAd 33 A o2 A F3E2E +8%F
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o “om” telelzl 10442 “EH” LEE 997480 47t Be Roe eyt 454
33X} (SPAD reading value): 20, 409 Fols FA g9} FolE HolA FRAT 60Y
o A7 WAYEAA FANDAH 2,000mg - L7 AN 38 € 1,000mg - L' Q9
AlH] 33 +m| A EEY] 600kg/10a HE TVt & Aos vehd whd F3Q £5719
FAAGAH fedel & Aoz Ykt

Table 2. Change of number of leaves and SPAD reading value of Altari radish(Raphanus
sativus L.) as affected by microbial manure at 20, 40 and 60 days after planting.

Variety Treatment No. of leaves | SPAD reading value
20days |40days| 60days || 20days |40days| 60days
Ayepeun |Control 29 8.1 |10.2 29.1 | 344 |30.1
MLM 1,000mg - L" 32 | 75 {104 | 296 (332 (311
MLM* 2,000mg - L" 32 | 79 (103 || 203 |346 (314
MLM 1,000mg - L'+ MFC’ 600kg/10a| 3.1 | 80 [10.8 | 30.1 [34.0 |31.2
Average 3.1a*| 7.9a|104a | 29.5a|34.1a|31.0a
Mobbum |Control 29 | 72 |93 208 332 1298
MLM 1,000mg - L* 31 | 78 {95 | 292 {343 {306
MLM* 2,000mg - L' 32 | 75 (101 || 299 |35.0 (314
MLM 1,000mg - L' + MFC® 600kg/10a| 3.0 | 82 |106 | 298 [341 (325
Average 30a | 7.7a| 99b | 29.7a{34.1a3l.1a
Average |Control 29a | 7.7a| 98¢ | 29.4a|33.82a|29.9b
MLM 1,000mg - L" 32a | 7.7a} 9.9bc| 29.4a | 33.8a|30.9ab
MLM? 2,000mg - L™ 32a| 7.7a|10.2b | 29.6a|34.8a |314a
MLM 1,000mg - L* + MFC' 600kg/10a| 3.1a | 8.1a|10.7a | 29.9a|34.1a (31.9a

* : Microbial liquid manure.
¥ : Microbial fermentation compost.
*: Mean separation within columns by DMRT at 5% level.

S8 Fo) APRAAZE FAEAA AT RAYT v B A wio
AR #94¢ RIAE Yskow, FFUOIE A0S nelA Witk L FAY
79 87cm Bk OYEAAAN T 01~94emE AoIAE Ao UEkon 3
£ Aole depiA Gt 2AAE AATR) DA $AF AYAE me) FAYe)
57.5mmel H#) Az 604~620mm7AR) T Ao vehson), FFWE “du” o
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B2l F71 Ot & Acz: AE{Y 4 AAd dEy 7o 2FE vAEA g
1,000mg - L™ g@AH 33 + v e asn] 600kg/10a 77} 220g02 71 & A
o2 Yesta, 1 olge WAYEAANYTE FAL v & AFE Ko TAF
A FoAE RolA glth

Table 4. Change of top fresh weight and root weight of Altari radish(Raphanus sativus L.)
as affected by microbial manure at 60 days after planting.

Top fresh Root Yield
Variety Treatment weight | length |diameter| weight | index
g cm | mm g %
Ayepeun |Control 249.4 8.7 594 |1929
MLM 1,000mg - L™ 257.9 91 | 612 |197.8
MLM?* 2,000mg - L" 2579 9.0 624 |192.1
MLM 1,000mg - L' + MFC’ 600kg/10a | 264.2 9.4 | 614 |224.7
Average 257.4a" | 9.1a | 6l.1a | 201.9a
Mobbum |Control 245.0 8.7 55.5 |191.5
MLM 1,000mg - L" 254.8 9.2 59.7 | 201.7
MLM" 2,000mg - L" 258.7 93 | 616 |206.6
MLM 1,000mg - L' + MFC’ 600kg/10a | 259.8 94 | 598 |2154
Average 254.6a | 9.1a | 59.1b | 203.8a
Average |Control 247.2a | 8.7b | 57.5b | 192.2b | 100.0
MLM 1,000mg-L" 256.4a | 9.1ab| 60.4a | 199.8b| 104.0
MLM? 2,000mg-L" 258.3a | 9.2a | 62.0a | 199.4b| 103.7
MLM 1,000mg - L'+ MFC’ 600kg/10a | 262.0a | 9.4a | 60.6a |220.0a | 1145

% : Microbial liquid manure.
¥ : Microbial fermentation compost.
¥ : Mean separation within columns by DMRT at 5% level.

Z39 233 nAYSANYDolE Fig 13 o] “om” Aetel: y=7.66x +184.65(R?
=0984)2) 1AANE, "2 UelEE y=6.925x"-25.655x + 214.08(R*=0.833)9] 23}
AAYL BA & AEd geE §F 259 FEASLE FA v uPEA Gy
2,000mg - L gAY 33 Ag3rt 1037, 1,000mg - L7 gHAM 33 A7t 104,
1,000mg - L @A) 33 + v) Sy 600kg/10a A&7} 11452 Yebeh
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210 L R? = 0.984

Root weight(g)
8
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180 - y = 6.925¢" — 25.655x + 214.08
R? =0.833
170 '
Control MLM 1000 MLM 2000 MLM 1000+MFC
Treatment

Fig. 1. The relationship between root weight and microbial manure treatment in
Altari radish(Raphanus sativus L.).

A 5(1998)& AgA uAYEN 7l ded 7o £Fd viXs A7oAM BLLS 4F
A v PERVIAYE LA gEE F9 33 24, 27 J83 gFCA adH A
i e B dFAx gee] 7o 4% 2 £ZFYAo| HYEA AT 2
g A7 E Ryt

7 $(1999)2 Palma # § VIABWMGAE A5AuAd AAS A3 FIHETF,
44, 47 59 ASYAol vAEAHTAN F3HAE AAE BAdL FHeH, v
AEA AFE YU PYEALL A FSF, Bacillusi 59 §71 2ol E Aoz Badg
ok =8 §(1999)2 vjAgEA MITY-GROE Erte 2 a3 AuiA A2 A H
AFEFINE 27 € AAFY FA4QE S ABHY v AEAATE FEAS
o £ 9% vzt R vH AFEFANE vPEAANHY F4AE Ro|A
ol UAEA AA7t FEY AKFHA 7198y viE ESFY WAEYY %S
vFozHN Pz Q&S YA §& Ao HAYI B Y.

g B dFoAe] oz, g, F29, 47 2 FHAE T TR &8
| AEAAL] QAN A s Gee] o A4S R £F FHAA dFE BY AL v
AEA AA ZEQ P&EFA 0 7|98ty uhs 2% Bacillus & 59 faEvA
B0l IS FEdY f71E BHEZAd g3 2GR FUst £FFUR oodAE
Roz AyHAY.
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AFAY N E ALAMANY FEUAEAE AL UElE] Fo YK, 3
3= Solny) 915 wWAEA 98] 1,000mg - LT FRAAM] 33, 2,000mg - LT gHAN]
33], 1,000mg - L" QgAY 33] + o] EnaEY] 600ke/10a AAA AT 20, 40,
609 T ASzANS AE e g

423 GZTe FA el vld v YEAA M7} 609Fo F5A QA= e
vEstth 94 609 To) 1,000mg - L7 gHAY 33 + v ua s 600kg/10aclA
71 BR oo ® 2000mg - L7 @BAN 38 AT, 1,000mg - L' gAY 33 A
g o0z AU Y=4FA(SPAD reading value):= 60 ZolE 2,000mg -
L' Quay 33 Az 2 1,000mg - L7 GHAM) 33 + vy aEy] 600kg/10a A
g7t g2 Aoz JEnt AGRAAAFL vAEAAAE A7 FA T ¥ £
AYL 14 3L FAZFRYG vYEAAFN 7 QoA = Re g ey, 2F
2 ulgEA g 1,000mg - L7 QA 338 + QS das] 600kg/10a A2 TF7} 220g
oz 714 & Aoz JEEH.
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