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ABSTRACT

This experiment was focused on finding out the potential problems in organic farming
system, which is recently emphasized on the produce of horticultural crops due to the
serious environmental deterioration. Thus, in this study, the effect of the application of
organic farming materials in soil on plant growth and components of chinese cabbage
and the soil physicochemistry property were compared with conventional culture. The
results were summarized as follows ;

1. The effect of soil chemical properties after application of organic farming
materials, The amounts of pH and O.M. in N, P, K treated plot were few of
change, To the contray, fermentation compost and microorganisms fermentation
compost treated plot were some increase, Amount of P20s, Ca and increase in
comparison with the N, P, K treated plot, Specially chicken manure+
microorganisms fermentation compost treated plot was the highest,

2. Change of soil microbial after application of organic farming materials, The
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number of bacteria and actinomycetes in N, P, K treated plot were appeared
definite direction, to the fermentation compost and microorganisms fermentation
compost treated plot showed the increased tendency, specially, chicken manure-+
microorganisms fermentation compost treated plot was the highest.

3. The growth characteristic of chinese cabbage after application of organic farming
materials was superior in order of chemical fertilizers plot) microorganisms
fermentation compost plot) fermentation compost plot. It shows the NOj
accumulation in chinese cabbage was higher in the outer leaves than in the inner
leavess, It was some lower in the microorganisms fermentation compost plot, it
was the highest at chemical fertilizers plot, all inner and outer leaves.

Key words : organic farming materials, soil microbial, chinese cabbage.
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A2E AA slo] HE FAAFNE Aol Hgslolof olx, shulgy} % 5 ATYA
AT AR Fo] AN sHoE WA ALrbsd 87150 AAAH &
Rojct,
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A NG Brassica pekinensis RUPR)EE-S 59589 712 1378 sigden, A4d7)7
19983 99 195 11¥ 0Y7HA zzela 1999 9% 195 119 0Y7kx 217k Soluyet
545 F4sA el eauield] AAssich. AldXeligS 7 Al TE 3.3m4] AR bt
o] 7t HelHE §Y ANE sisich. AT vz g Mel N, P, K)¢ wa
Huls A=ldt $EHOM:Ox Manuwre), AE7HCM : Chiken Manure), =E-7{SM : Swine
Manure) 12|31 w]BELHENIE A2l SR +v]PS3Eu]lHOM+MFC : Microorganisms
Fermentation Compost), AI&+v]AE4raEH7HCM+MFC : Microorganisms Fermentation
Compost), E&-+7]BEEAE]RT(SM+MFC : Microorganisms Fermentation Compost)S &
sto] T MelFE Fol iy Moz Al Alfeke d=Tel Shulg 2Tl
N:P:KE 10a 300 : 100 : 3004gs A8 =0l, A 78] 100kg, 8] 200kgE, QAR
BR7MIE, 7HEe 7] 100kS, 39 200ks 22 Anlsigdch, Lash) Ajge o =
T ® ARE A7 10aT 3,000624 Alulsigiar, ol ABREENE 102 2 $54(2,000k)+
P LAE(1,0004), A2, 0004) +0]1 BEEAELI(1,0004), =E(2,0004)+0] 420k
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AENI(1,00068)2 AlE3ilch. 2l W3 oS Al f701% A HelFlls Zxag
15¢ o2 AEs o, 3EulE Xl AlxA 9 5ok2 33 AT, w39
AgzAE A7, 9%, 93 2 458 2418

1998130l &kak wiseelel o - 9dol] o3k NOy 8% B4hge & 570 93 E. coli A)
Z ABHRIEAYE o83t BAslisich. A4 Aelz wlde] NOs 71 AZse] Qe AT
&9 AF g AFAo] =R k5 F Ao} LS o] fule] AA Hadt ¥ 10gS
Fsted 200ml 4HAEetiIal YR 32 FH4E 10ml 71 3 200mmeg FAHAT =
0.8ml9| formate bufferg Z}sliL 37T d&rlol) He AE 24 APl YA Aoz A
47teg FYstel @Y1Y AUlE BEX NOy§ NO 2 $94717] 18l E. oohi®] celle
Iml Yt 2087 2x2lsldct. olell nitrite test reagent (NEDC+Sulanilamide)& 7}s}od
Ao g w7l F UV spectrophotometer(MILTON ROY Model : SPECTRONIC
601)E ol&sled b S40nmelld ZA3cl. 1999500l 33k vi3e] ol HAL 43
HF Alg 5ge st wAAER gk AEHS 1004 3]43led Ton chromatography(LC
20 chromatography Enclosure)2 £-4sl5ic},

of

Al oigwdat el grtellAl A Hedl g Fsto] A8}

daEvle e 2
T AL BEEH A3E Table 13 2ot

Rew, $E, .
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Table 1. Chemical properties of composted animal manures used in experiment
Division pH EC OM T-N P205 Exchangeable Cation{cmol/kg)
(1:5) (dS/m) (g/kg) (%) (mg/kg) K Ca Mg Na
Ox manures 7.9 25 331 142 680 9.4 11.03 13.21 5.93
Swine manures 8.2 23.1 401 2.00 9,006 17.39 8.8 4.76 17.39
Chiken manure 7.6 33.6 43 259 11.431 21.04 8.11 577 20.06

o] AE WBEEEE 8, 22 g AR =l $-8u|YE(Effective Microorganisms)
AAE Eddstol ALiet, F-E8uAEAAE vl 83 EokgolA] MY n|UES oA, @
et 2oz oF v ABE AAKY lels Pl Aol EAoln sIFAATF, &
A 8 ARFEe] EFE Av vAEAAeC, B FA| u|BEAE AYTHATINA F
A3t A3 LactobacillusAlZY 7% olsiew], YMulAloll4 YeastAlZ Candida Versatilis7’}
ZAR, 285 FPAYATFeE Cyanobacteria o) BelE v)AEAo|ct, u|AButAE
v Alzs FUT 4591 SE, SF 9 ARl 247 nlAEAAE 1000 34stel Buteiy
2 & HEsHA el 0% AX(EeR & A FANE o) Hollv)l =R ge Ax)s)
of E MEE FERS Wi ok vdEA o) Yol o]Fo e wEI oS 15U wEA
A Alg3sict.
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2. EY9| Y 3 oWy

ARAFe] EokEAL HEATH Bk el £alo] AXAEE 109 AT
o4 10TulE FAHE ARE AHsl 2T 49 F 2EolA F23 ¥ 20mesh ME 2
A zARIRIL, $718 £48 AF5E 60meshZ 31¢ich. pHE E9MIE 5goll Z/HS 5mg
7k F 7HE AolFHEA 1A WX ¥ FAE8% 1, ECe EYAE bHgoll 7 5mg 7t
g F 7HE AolFwHA 1AZE WAl ¥ Conductivity meter2 FAslc}h, §71888ke Bk
Al5(60mesh) 1gell 0.4N-KoCr:0r £ 10mE 7ksled 387 #9 % 2wbe] KllrOrg
0.2N-FeSO«NHg)> SOy 6H:O0 &Ho g AHAsct, FHAS ERA|F 5goll Lancaster
&N 0mis 713 ¥ 1087 A2 JE3lo] Amonium molybdate] Hyo2 wHyRA b)
A &4 EFAR 5goll Bray Nol HEH 50m-& 71 & 587 #gt A&ste] Amonium
molybdateZ. 84 F w]d) Fslglon], XFHo]le EYE AEY ¥ YAFHEANIE
43131t

EQujEs A BEF A8 5g& AR ¥ Soil extract agar mediume AH-g3slod 3
4CoNA vjeFst ohg- HEH cap tubeol] A< 4% F 7 EAuIAC] H =sla Alehdt
Bacteria, Fungi, Actiomycetes 52 2ZAFs1%ich.

m. 23 g wx

715 AAIQ) LEE] 2 vlGE BEENY A\ go] thE Eoke] ofsteld wske} whe]
A% A AR HE 2R ADE oew 2

1. EY2| iy % ojdmd w
7t £ ity pst

71 A Alell whE Eoke] b EAz=ARs 98ddt ‘994l 49¥e] T9AAE
Eul2E 27|Aeka, 99RE L197HAE iR 27148 598 BEged §71% AE
YAl 43] A183 EokE A% A Table 29 Rk, AlgA Eoke] pHE HF 6.28
BAEEA 2 vt BAA Bl AAAE.50)00 vt 27 2 Heldlw, AgFolle
aE] HelT g v ASLEE Aelelld o Frbshe e Elou Melzk & Aol
gt o siehulE AeiTelde Wit gidivh. AlEd E9ke] ECE HF 0.45ds/m
Aot AldFels 0.74ds/m24 SE H2Telld vk Frtsisistl Melzkelds 3us
Mol 7 w3kt Al B9 POsHSE HE T30ng/ kg2 ek} AJd %ol
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T40mg/ kg 2 VrERgET) ol $e] vkl AzA FAAE00)l vlel Adsl Edel. APH =
oke] Cal HF 8.27Cml/kg oot Al@ENE HF 9.69Cw/ kg2 Z7lslgitul So] B2
+ul g whe] el 2,120/ k2 7HE Bel Zvlslint. Al8A Eoke] Mg 3
F 2.73Cnd/ kgelglont Al@ 3ol HF 3.49Cnl/ kg2 Z7VsldEdl 53] ER4+uAE Ui
s] el TollA 2.17Cw/ kg2 713 o] Z7bsisict. AA Eoke] K& HF 0.80Cml/kgol
ot Al¥Zol= HF 0.83Cml/ ks ZrIstdrh. AlEA Eoke] $71EWE 2.33% = o}
Ehgolt AlQFellE 2.37%E et ol $el uel AR Eoke] HAX(3.0%)e Hl
siH ggrth ol4ke] ATE ¥ul 3sm|F ATl pHE A w3zt gles, EC,
POs, 7158 9 27183k ozt Zrkeiglet. aeln Ay o uAE wEsh A
2 FollAE pH, EC, POs, $7183% 9 S8k 25 ok $7} sl B3] v]AE
ubsin] 2e] Folld POsaho] thE AziFol vlel] tht AA Uehdon, §7183deke of
7+ Z7rsn), Qubd o A4 AuiANe] Eoke pHrt Y3, AEEEs) B Aol A
Ul B AdoliE Sukad shsaulold ARsiw v nlsd A3ke Jebid, wasy g
o] E wEm] ATl pHAb oz 27k, olE 8 o wAE WAy Alge
2 Eok kg FAlelo] AR R gkw HFle] Eoko] o] S i AR E
Bty o1z smxsia gtk POs: S8l Ul A%R) Eoke] AR Ads %
Al UehdEdl ol @zted Qs AFo] FHdla G ARe] Alg M Ao 45
o, o]AE BEEm] eTlAE i A Aoz Hol ngE Fo Agog Eoko] ozt
M Ao saElnh, K S 2rRemgl SRS A8 An Eokge] Akt
AL A4, AsEE 2 viadlse) 7kl B SEE| ATl XS Fol
Zrlelarta s, B AgolNE wsd e vtk Ca, Mg 3 K S5 3Rhy|
2 AeTEct waen) 9 n|gE wiEn] HelTelld] ozt B4 e, $o18dRe =
E HelTolld oz 2okl nl g aE] Heltlld s Be] Zrkeliont 1Al
u Eoke] §7)5atere] F|FA7} 3%el4Q) AL S w oz AHulok] TN 7183
Zg Eojol & Aoz Agdct, frEHoz Astein st e G S s WS
ult} oA wasulE ASslel k] o33 AL MAAA FEAG £ EF 3
7Ae wrEolol & Aolct, AW B3t ¥Pe TAYH V1Y AVALS EF I F
7 Boke] T/ E}ES TS ZAPAHE RUE glo] o g $r5Hos AES Al
317 NAE B HlS L] FA\9 2L Codex 71FHYNA AR uigl o] AEL A
wist] Sl Q7= Algodake] FFo] SAlHoT AR, EAAE A 2 $3L S
ARG ZA A7)3, Aol Y& A$ FybHos AsM/HIY 290 HA % ARE A
23 7129 Eug waAA =gk o A8 BaEuE A 8se] AHe ZRAAL o
o, olwl EFAGE AAjele] 1 B4 ATl T A 8§78 8 AL AR olo}
2 Ao Ay},

ey

O
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Table 2. Changes of soil component after using organic fertilizers

pH EC P20s Ex. cation(Cm/kg) oM

Treatment  (1:5) (ds/m) (ng/%g) Ca Ma K (%)
before after  before after  before after before after before after before after before after
OM 629 631 030 065 72 4 82 8% 238 318 0% 09 232 2.3
SM 6.3 62 047 091 TH M2 8.2 1110 279 416 087 0.89 2.3 2.3
CM 628 63 051 078 738 743 809 85 2.8 2.8 079 081 2.4 2.u
OM+MFC 6.29 6.2 0.65 073 731 739 9.3 1050 291 3.42 078 019 231 2.3
SM+MFC 6.27 6.2 0.3 052 7% 7% 800 1055 2858 475 071 0.5 2.3 2.4
CM+MFC 6.28 631 033 059 79 7% 7.9 10.10 27 3.8 0.7 0.8 2.3 241
N.P,K 628 628 05 100 72 74 820 9.0 26 324 079 0.8 2.3 2.3
Mean 628631 045 0.74 70 740 827 969 273 349 0.8 0.8 233 2.3

Lt EQO) DIMSA B

715 AL Al gl whE Eok vl AEALe] W3E APAF EGalA 2AR A o
7 7o, dubd oz ok Kolv AF, WAF, AYE, I8, 27 U NEE 5 A9
€ vl AAstE glw, Eoke w|AES] £ B EviF 9 by =24 S uuE
8917t FAE o AEH 8]l whel YAHA Ytk ol EF v]AES AEAs &
o3t qghg ol d=dl V1SS Bdllsle] gRVols: AN, felAAE aAslm, )
AE-S w3AIT, 7HA F7IAES B3kl fAE AA g, =3 ¢A 59 dAEA
o] oY EoFY] ks HAds, vAE Zhe ZAgahgell oA FeliEre-S ARATIA,
TEEA A FAEAE Fulsle § AEAS g 4 3. YuEleg Bkl
Algo] 7h4 wha AT 9 AT E Hol MAlsla Qo AlFe Ak, 247 52 &
F IAFFH fUlES A7l 2l g5 FAse R A viEd, WATFE AT
thee® geon FAel dlolw child ol Algg o~ Fof Eifll] Bojslar Qv 53,
Streptomyces®¢  FATFAHLE  FHolE AAXIE ALS . AMFS Mucor,
Alternaria, Cladosporium, Trichoderma, Penicillium, Aspergillus, Fusarium 3 Pithium
o AFRes HPAAEE, gl thild Fo] f7]E9 Edlld Fofsl= Aol v},

uigha] B AlY 23] v 24 ZAE Al 7 Fe3t 88 sk AT, WAl
T 9 AT E 2R8I AlFTE 2% ZAE Fig. 164 23 233 2l
Al vlzgt 25 Jeblgiont At sl vl Sulsle AR veblch §)
T A Algell whE W= ] Xl Follde $E XA Azt Eskm, ujAE
wasy] AelFolde v AR BAEN] K2lToA 24 Jelger] tiddes whiE
vl Heltich v| g HaEh] ATl Aldgrt 71 e 2ok, gy g
A TellAe YA Aol et ATTE 2A% AFE Fig. 2014 Hal AJgA Eck

n o
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olie SE+u| A BAEE] ATl 7 EA vehkda, AR BEEN] ATl st
2 oA velgedl Meizh 93 Feel qlgiek. el Aupdwrt Badtel wiet Frlske

s Bgloy 2 waE] Ml 9 AR dash] HejTelde A Edide F
Fhelebrt 43 A3 Uehidith. f71E AR AlGell g HEke A Al
+ &% =y 343]:" o AR 2AE] quelld A deba vl dEEy] el
olAE SE+uAE HAEN HelFelld FA velkien] diddes waEu] Heltic
o) BE LEE] 1131?011*1 FAdr7E B Ao yehydh, ae 3l H2lTelAe
YA 3ol ATt

| 0o®ms |
o v _ e

BP5

No. of Bacteria(x9
8358383388

-
o

OMVFP  SMMVFP  OVHMVFP

Fig. 1. Changes of number of bacterial after using organic fertilizers.
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Fig. 2. Changes of number of actinomycetes after using organic fertilizers.
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AdTE =AY ZIE Fig. 34 B AR EdellAe 28 i Xy 9 4
£ Az daEy] Helyeld 4 vebgs, 7 gasy] HelTelld 3 velge,
2la Apdrl $71el met Sl S Balout B8 WA XalTede AgA
Eokivhes Frlsiort delle Fdsiied, sthg HelFoe Aumdsrt Zalgldl =
et gasigict, 71 A Algol abE Hzhs aEy] ATl X Lasn My
A A vela, ejdE s HeiTels ERHujAE WaE ¥ Teda EA
velstor] did¥es wasn] Ael7Eot ulde waEy] Mol ATt e A
oz veiyet, oo AE ekt g ATl AF, WATTE AdsTt
sl ® Al dRT F¥e HIx, AT ok Aasle Aes Bldh ey
FEn] gl v AF B Aol Apildart Aol whel AlF, AT 9 AT
7V B S7kke A% Eiedl, 59l vl Rl Mol Algse 4wl Sotel
ek, ol uAE Agell AT oz IR, o g E AVIZ 43 A4
x| 2] Eofoll MAsl= wlAES] Fie AT AUt $7Ke) wet wWeA
2 AE Sa3ee] T7so] o] go] FoldR sjglen,” S AF 4% u)y)
otz AEolME FHIE7] oigol] SUHELS AAY B A} F50l Hy] Yo Ha
g gt a#3 Ageke A bet Bof ulAE4e] Wi}l A Ui, 4 £9
< 3lg d #7118 9 AMFRAIE 43497 FLAEE AL & = B3 HhAE o7
B FEated B o = Bl AAsle L&A BacillushE HH] AlgFe] BreE Al
Z7VstSicka &3l

by
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Fig. 3. Changes of number of fungi after using organic fertilizers.
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% Ageks Zoleh Wbtk 2elm Eojoll FFAE ALAA BF, A8 o Alga
of wet Astdoz okt ABo| Uit LA FAP Hm Eofel nlAETAE WA
ke 2 4 QlehAFAA el ek Bodel cluiy 3eha S4el oid 24l SJeb Eokel
$7180] Fash A Holm Y, o)k DAY Fubhela) JAsS Fekz ol
@ sl gl DAETH Sl 5 97189 GAga Sol 2 Aol ¢ 5 ok whahA
sehals ol RS AR BaE] § S5 ANE AdE Leee] B s
ARA §AL, Aol hstel A4S kel FFE &+ UEF =} T $

HAESE S} ¢ Rog Agdd,

——

Ct. W5 (Brassica pekinensis Rupr)2l MK U HLIAE B3}

7% AE Agsie] A3 vl As 9 AW QRS 43 Avs Table 33 7
. AFEAS AHEY gl oA Aedarl Faidtel wiet dizTel sleteig s
T, L= 2 A AR HF B Q45 STkl A AelFeld B gz
Q1 setulg HelTold Jh el Fslga, HaE] HelTEds ulAg HaEm] Al
TollA ezt Fksldel, AAE Aol YoiA whEEn] HelolAE '98udolls B8 HhAE]
Aol Fkar, '9delle Al AR HelFolld Egivh, vl AE wasy] el
< '8zt 994 Fol AR+uAE AR KHelgelld 290, d5dlAEe Auihderl o1
gtoll wet spehul g Ael+t, dREy g o5 gaEs] M 2R Sk, A HaF
ol4 Hel '98xdell= sl g AelTollA 7 E0aT, '90dells ER4u]AE ukiEy] He
T, Ao AT SaEy A2l 9 3Rg Xl vt Fs Jeblch A8 =}
Aell glojA wrEEN] Heldlds Rl AR REER] M Folld 9k '9delE Al
wasin] A2l FA JEbstch. el AE 2EEN] el 98, 99 el AR+
g HAEN] AHelFellA FA4) vebdch. dadol Slold s Allldgrl Bl uiet gz
T Sl Al LAY g v AE SREN AT 25 Sk, AL ARlel] gl
ol 2aEEs] Heldlds ‘984, '99d F3l R HEER] HFlld R wgka, u|dE
W En] HelTolAs 98y, '99d Fl Al HEEN] X2lellA 71 w3tk el glo]
Ale Aihdrrt Aopgtel wiet sl E Hel, daE] 9 oj4E gasy] Ml 25
F7ksidek. ALE Aol QlojA HEEEH] XelollAe '98dat 99y Folls| B EEN] A
2ol Egtar, vlAE LAEN] el '98d, '90d Fel AlR+u]ABE BaEn] A
2 FollA 7h Eston, spshalg X 2|39} vlxelA] UEld

ool AIE qopsiH Ayt ZHAol alet BE Aol G4, |45, 9
AF Fol F7hislen, AR Aol JelAe Sl Ael) v AE daEy] X))
HE] o8 Afo] Frhsidlon], WAL ] MalFHol u|BE waEvlolA Bfo] Zks)
e, 53 A MelTollA £ o AR+ulBE LAEN] Ml FellA Age] b Ei, o)

ne e
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L H4E BEEN] A§0E B o]l AMSIe] kel JS 7N Ao ARd
gutd oz §71E AME ALY A5 2ujdle Fesl nla] Aol AEo) ot
7]"’] glert FEleke] 20~30% AAHE Aoz el glov? B AdlAE Aol xio]
7} gl Aoz Uehkid ol Eok, A44d 9 Adsel 199 e Az,
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Table 3. Growth characteristics of chinese cabbage afier application organic fertilizers('98~'99)

Leaf number Leaf weight Leaf length Leaf width
Treatments per plant per plant(g) (cn) (cn)
'98 '99 '98 '99 '98 '99 '98 '99
oM 26.00 26.09 36.71 361.67 38.95 39.43 21.29  21.37
SM 26,06  26.08 3H7.00 3867  38.84 39.23 21.14 21.33

CM 25.98  26.18 361.08 369.21  38.66 39.22 21.09 21.27
OM+MFP  26.08  26.29 370.01 374.41 38.83 39.13 21.58 21.72
SM+MFP  26.07 26.24 370.94 376.26 39.4 39.45 2149  21.69
CM+MFP 26.15 2641 37L.71 377.65  39.35  39.67 21.61  21.76

Control 26.21 26.46 375.02 376.34  39.34  39.65 21.57 2170

LSD 5% 1.97 2.06 M. 36.04 4.23 4.02 1.64 1.59
1% 2.25 3.12 54.93 57.84 6.03 6.01 2.01 2.21

F71% 2 Algell W E o] AW NOy 3-8 B3 Zal= Fig. 49 2}, a3

E 8% W dde st NOs 332 247 23 ool dehnlg Aelell4
7 gken, € ﬂ\’«FMV T 53 Koyt giddet. MHAAE oz 3hulg e+
olA b ggter], E+uAE WAEN] XalFelA s Al o] AFE & of wiE
°] NO; #3-2 Widiohes 2ol Bl v e e gg 183k HalFolla o -
olg] 5% NOy 3=ko] € Mel7He}h gt dubd oz Aqifrl F4sts Ak g
ZAAdo] ciR-EQlul A4dedE Relold F3elR] i o8 Hijwlo] QAlFEe] HE9 HE
ZHoll A#A=o] izt dE4ollA Glutamine synthetaseoll olsh FFEel oz §FAIE0]R]7)
ol AT 7ol Y AA] ke 7§J_4°é°1 2ol FREE Aoz geiA gl
& 5283 Sohn®e ui2e] sHHRe NOy AZe BB, $71%4 Tol oRddo
iEgdoll wlsl vhi ghokvla digia, 3 wise, °EHH" 3l ko] geloll whE NOs
T A97F Tkl 99l PP S5 NOs #edo] Wtchs Bael B Age Adxsiqd).

olate] AE okslwl QAxFolAl lgdo] MedBt NOs ko] Zylksls AL ey =
Vg A9 o] Frkslsd] B ATt A% migl NOs7F £385]0] Qe NE 9]
Z7)7} AF7F AEgel wet £33 AE7) A2 Fisted digsiEel, 2% AEAWel4
NOs & NOs 2 3Hdsle Addadrl eud J9Y948 1 54 B S WojAy| i)
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NOs &l S7hske Aoz 49, a2l3 Ao NOy HH%e A87)105) 5 2
W 7l Aol oz gy f71AnES Tt Al deiE ke
Aoz ¢HA I wiFel $718 srlelke $A=N 20 qgaks Fasiel 2ok
SHSA B3 gl F7E F UEF st A= NO; §%28 29 F & el 2 A
2 Agsd,

rlr [t
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Fig. 4. Change of nitrate content in chinese cabbage after application organic fertilizers('98)

71 AAE AERE wiFe] 718 Pl S viXE Sold e Ui 9
Tt A% A Table 49 ok, FEE Al 25 Wisdid 2ldold ggton
daslolde AL HESE ATt oA daEy] SulTels EE+HuA4E Wy
HelFelld garon], A HejtFollAs AR waEy] A=l gokch. dgdlde oqgat
HIEE Folgdlont SR BaEN] HaTelA W - 298] Xol7t ek, Clgake A =
T it oiddelld wgkew WMol S WEEN] Ml olAE wasy A
2ol EE+uAE HASN HelTold ggtch. PR AT 2F UidEn ol
e, A AelolA vissiAl vebste, SR Ml 2F iR oqgelld] wgke
o, Sgollie AR LA AqiellA BA vebdm, WidellAe A Hejeld blsdt
73ge JErdet. o) 39 AdE ok WiglEr} fiolln golgdeko] gl ehyon,
HejZlells & Aozt vehtA] g3kt
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Table 4. Nutrient contents of Chinese cabbage after application organic fertilizers('99)
(Unit : ppm)

Treatments Division F Cl P S
oM Outer Leaf 51 290 985 848
Inner Leaf 47 221 912 640

S M Quter Leaf 48 278 1001 84
Inner Leaf 42 216 911 633

CM Quter Leaf 55 289 967 859
Inner Leaf 4 219 909 641

Outer Leaf 45 281 998 857

+

OM+MFP Inner Leaf 31 207 914 644
Outer Leaf 47 289 984 846

SM+MFP Inner Leaf R 210 900 647
QOuter Leaf 45 2719 BT 849

CMAMEFP Inner Leaf % 199 %8 649
Control Outer Leaf 48 27 1006 834
ontro Inner Leaf 43 209 913 651
LSD 5% 6.71 22.06 43.08 41.27
1% 8.62 31.58 59.00 54.08

#71% S ALERE i A OIS $4Y Zabe Table 59 2ok, T-NgHake
Bt HhollA ggten, dellke AR+u8E dasn] XalTold gk, WedellA
© S HuAE aEy ATl uA debkdch, PR WdEo el wgkond,
2iQellde S HEE MlTelld Bta, ddellde g Haltold gt 8
& A HeiZtells 3] nlRE A el Cadlake Uil ojqellA wgten, A
HelFollA & of sgellAe £ Hasn HelTollA gk, gl S8 wasy]
elolldl wgteh. Mg#he Hsdich ool wigkar, A XaiFolld £ of ggalie &
T EE] AelFelld Sks, WdiMde SE+RAE was] el wskd. K3
FE g2 ofdellA weka, A M2iFold £ of edollde AR daEy] YelglA
UI, Wideliie F HEEN Hul 9 AR 2EE] HeTE AL 2E Ae Tl
WA vebset. oldel AIE gokid P, Ca, Mg ¥ K& A HalT 25 Uigdechs
olgellA wekew, T-N 32 dgics WddlA %S Aoz Jehdd, z8m )%
A2 Aizdells foHA Kol AR ekgdeh,
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Table 5. Minerai element of Chinese cabbage after application organic fertilizers('99)

(Unit : ppm)

Treatments Division TN P20s Ca Mg K
oy Outer Leaf 261 1.69 .17 0.49 5.08
Inner Leaf 3.3 1.57 1.39 0.43 4.44
op  OuterLeaf  2.09 9.00 2.61 0.52 5.80
Inner Leaf 2.8 1.55 0.98 0.41 A2
cy  Outer Leaf  2.63 1.87 1.88 0.50 6.12
Inner Leaf 3.2 1.69 0.97 0.4 4.38
Outer Leaf 2.7 1.75 1.37 0.50 5.82
OM+MFP | o Leaf  3.78 1.52 1.23 0.46 5.44
Outer Leaf 2.7 1.98 2.08 0.49 5.22
SMAMEP o Leaf 318 1.70 1.10 0.42 5.12
Outer Leaf  2.98 1.92 2.49 0.64 5.91
CMAMFP er Leaf  3.37 1.73 0.75 0.44 5.37
Contro | Ovter Leat 271 1.90 1.71 0.45 5.56
Inner Leaf 3.7 1.75 0.88 0.41 5.27
LSD 5% 0.21 0.14 0.15 0.09 0.51
1% 0.54 0.29 0.31 0.11 0.87

F71%% ZAE] Algell wE wie] A% 8l A AE-E £4% ZAE Feid s
AelT, GREY Al 9 v BE GARy] AT F3 Aupdart Zabdel wel Aso]
FZsiA vEbskes, e g v gE LEE] el s g HelTtet A w|
=3 ASAHE dehisieh. A ATl i AlR+r|AE AN HelTolld] gl
P FRed ole Aol SEolut ol vl AL o] Wold] wide] giAe A
AlA Ago] 43 Aer FAde}, 22l NOy I3 Mzt 58l Aol vehbAl &
deort iAo HPRehs fgjollA, wasy] gl vjds Hasy MR s
HelollA NOs ool <7t Bkt iR EF NOy Nl 455 A4l NOy
FeFo) F7HATT AU B ARAE AuE HTolN NO; o] B Rez
vehd AL 3hulge] Alger Bk T NOs N3l F3slo] o] o) Az AH
5o} NOz &l W2 Aoz Ad=s], NOsg2E Eol7] HaliAe uZE A, 7342
2 AR g #2352 5 B uEEE FAATIE, fU1EE AlEske Aol Aaw NOy
s Y 7 IS Ao Asdd. wiF AW FIANES T-NZ 2lodict isdolld gk
or], P, Ca, Mg % K&k HigEc} 2dolA gA vebdov Helgdole 949 A3
< & 5 Yled olv A g A¥TIZe] #7] diE] Aoz FRH

b

N
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V. 3 8

AeuEst sk o g HaEY Y v daEuE A f3le] Eoke) o]

s 4 wsish wiRel A% 0 A AEUNE Yoluy] Yool B ARG Fedeldn

it

Sy 1 B W DN

. WE AAE AR G w]AEde] w3 Hdhils Ml TolAE AlF 9 AT

ATe ohewt 2.

. R7E AAE ASR B 33 A4S Bel pH 9 4718k sl Ao

A A M3t R W a9 ulAE REes] ATeAE o4z 2
2, A, BE D Bo ARE BEs] Y vAE REEn] ATl BeuE N7
uet Z7ksgon], Su) AR+uAE s Aol b Eskeh,

© A YA BFE EAn AT o ashs A% 29 vk dae)
ol AE wEEN] HTedAe A, AT 4 AFGTE BF Svkle Ade By
™, 53] o]4E A=) M|t ATt 44l Sutsigich

F71s A Aol whE wige] &2 g Mol wAE LAY Hel P wn
S A2lF £o2 #3343, A NOy ¥k vt oglolld gk, Azl 33t
BlE A2FollA W - 914 B 7bd wgken, o A% was] A FollA i i),

lo x2 )

. B71E A Al Gell b vl A RS A2z Fid Aol UehlAl gigic),

g

- AT 194, 578G A, 4719 He g whulall] ek A¥ A9,
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