





RNy gzt ol £Rs F40 nixie 9% -

uls
of

&k

RARVIE B} wa=e] AR} dEell v]X)

&RHE - FHK
REAPR HHRERH

Effect of Natural Materials on Growth and Quality of Chinese Cabbage
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ABSTRACT

This study was conducted to investigate the effects of natural materials such as GBug,
chitofarm, chaff charcoal, and chaff charcoal sap, on quality and yield of chinese
cabbage. Natural materials were treated on seeds, soil, and leaves. The total plant
weight, head weight, head length, head width, leaf length, leaf width, and sugar
content of chinese cabbage in treatment with natural materials showed significant
difference compared with control. The yield of chinese cabbage in GBy soil treatment and
1% GBy leaf treatment was increased 53% compared with control. The total nitrogen,
PoOs, K0, CaO, MgO, NaQ, and Mn in total plant were analyzed. The chemical
components were increased in total plant of chinese cabbage treated with natural materials
compared with control natural materials increased the quality of chinese cabbage.
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RS IR 7S FEREEES FRIES igel H BERSE vitamin S METTHE
fithael Ao ZA AR FAgkdo] ke UukatEel vlsl ol WA eFHw YUk &
3| wl3E vitamin Co} #eFo] wx AL A9 FANE2AY 0|8 EE HIole A
AEAE 4P ALE0] A9A2A £3E 3 £Ho] Ing THEZE FE 8 So] %
oh, zelm &njzke] AT $HRAL Ysle] 4E FAES tAAe] digks] FeAsT 9
= oluloll WA EAZY] Aitell= GBy, chitofarm ¥ FAZxN £ HAZAS Halsiod
BlEE Aoz FEAAES B2 A okl 7hsd Aoz ArEe] B ATE 43
A =gict.

AT Ry S00MERT HMER SRS BT AT 877 Foll 4Z8 A} AR
MRSl BERETL =g watolust ATulMewe] Al 91.6%, ZATHEel BikEE
92.9%2 B HEE BEES vlXeA 22 PR Uehildckn Sigsisich s
AREH 200fEHE NER $8 BERAERCS Ens Q3o  AEITE HRES
53~60%2 EFST, BWHEE AT HES ik o] EntES 2MuNg well GBy & A
AEAL Hrlstoz A (BREMAS A7t 7hsslol ARARAEE A= e £ e F
Bk /2015t AHgstol AuEh FAEQ A B FAHEE 23 ¥ £ UL Aoz AgS
= ujolz},

£95& chitosang Eodoll Agstod EnlE, P2, AF 5o $UE E4N gRPFe =
A Azt BEnlEoll glolA RE, BE, BE U BB Soll4 controlol] thsle] $-2lxp7} 2l
AERT ATl Yol E HRE, £HE, wE, BY, £8 2 BEdd fodel sl
o, 25 RE SdlA felArt A E5iglm 2 ABA 24 Al Sl Caol 3
eko] wro} S Lol HEY Jsieka LESIACH

B AYe AL v g Al ufoll GBy, chitofarm, $AEEY Fol HAELE <
HAMIE HFER Agste] uig AEE4E =Asla ASAE E4%e] 4EEFE sl

A et
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TAEFS CRAUZY visHFIFTR)E 715 ¥ AAEe] AR sFdi%a 4853
¥zl 2001 849 3%l FoHgEl] 8Y 23Ul AMYARE 60X0enZ o]FE FF AX
sto] AAjaigiar Al wixlE Y 3dbE ez Axlsiid

AdsAdxele B AXs gduaEE Wl dAslsledl Egedle GBo 1%HE 16.5m%
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204 FYsl HeiFan AR 16.6m 21 § AR 2ok 2 EAEEF A
sh3let. dHiHM2ls GBo 1% 8% 0.5%°4, #$A%A 1% ¥ chitofarm 300044 -5 9H 10
HEE 159 Aoz wid o AAdl FdsiAl 2 FAREE AXsiqlct. 7Ief vluigiels
FTENEH elldta RFEHF el Fotod HAsiA| a¥slgict.

g AHF EREES AR T2 2001d 11¥ 23Ye] AAlSEd 2ARME
PRE, BRE, BRE, $oR, SEE, BR, BE 3 BE S SY0d. 3R RS
Al(Model 3131, ATAGO, JAPAN)E AH8siich. 8 ¥ w38 B RE Alzslo]
iR & AAls
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Table 1. Growth characteristics of Chinese Cabbage after application of natural materials.

Plant | Head | Head | Head | No. of | Leaf | Leaf | Sugar
Natural materials weight | weight | length | width | Outer | length | width

kg kg cm cm | leaves| cm cm content
GBy soil treat+F.S, 1% 4.30 |3.27 |32.33117.33|10.67 |45.52 {30.00 | 7.27
GBy F.S. 1% 4.00 |3.07 [31.33(18.33]10.67 |146.00 [31.83|7.00
GBy F.S. 0.5% 3.87 12.97 131.83118.00| 9.50{44.1731.00 | 7.03
GBy 0.5%+C.C. sap 0.5% F.S. 4.03 12.90 [32.50 (17.67{10.50 146.83 {31.67 | 7.03
C.C.+C.C. sap F.S. 1% 3.53 12.70 |32.67 |17.50 [10.00 {45.50 |32.50 | 7.00
C.C.sap F.S. 1% 3.70 | 2.83 |32.33117.33(10.33 |46.67 {32.1717.10
Chitofarm seed treat+F.S. 1% 4.23 |12.97 {31.33[17.00{10.83 145.00 |31.50 { 6.83
Chitofarm F.S. 1% 3.73 |1 2.77 |31.17117.33 {10.17 |45.00 {31.00 | 6.77
Control 2.63 12.13 {27.17|13.67 [10.17 |38.00124.50 | 6.33
L.S.D 5% 0.78 0.51 5.51 2.23 1.73 3.59 4.55 0.20
L.S.D 1% 1.08 0.71 7.60 3.08 2.38° 4.94 6.27 0.28
C.V. 268 100 00 15 96 46 857 L7

# F.S. :Foliar Spray, C.C. : Chaff Charcoal.

74 AL AN AelEA GBy SAZ U SAEH, chitofarm 5o HAZHE B
Heled JHAEE AAlslol wllF AEAS] FHA] EAAE 2ARE AlgAT= Table 104 #
28 & e ueh gk GBy EdAeet 1% QHAES 4AAg A"t 4.30kg 02 AlY
FAYe o2& chitofarm AR} 1% AWAE AT 4.23k, GBu 0.5% +chaff
charcoal sap 0.5%& E&s] FUAEE A A1EF:4.03k 2 GBI0 1% dH4E
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T 4.00kg 8 EMIRCH olE HYTe EEHE divle] 1% RERABEY A HRel
ket

Wi FEERE & Kol olAe Table 13 Fig. 1ol4 #2384 Sl wie}d Zo] GBy 1+
SEHE+GBy 1% REMEEEF 3.2k o2 MEEHEA diste 53% 1Bl AY BRI
2 GBu 1% gHANIF:3.07k, GBo 0.5% QHAE|Tel chitofarm MEFERE+
chitofarm 1% gHAMIF7} 58] 2.9Tkg W GBy 0.5%+FAFT2A (0.5% qHANIF:2.90
kg ol AR o AFTEL FHlTl thete] 1% =fofAol A=A E=Iict. 1
elv RARWHE HARAE FEE7 sl

200
153 1
150 | [ oy 139 136 155 132 139 130
= [ ] 100
= 100
w
50
0
1 2 3 4 5 6 7 8 9
Treatment
100 = 2.13kg/1 Head weight
1:GBI0 soil treat+F.S. 1%. 2:GBI0 F.S. 1%
3:GB10 F.S. 0.5% 4:GBI10 0.5%+C.C. sap 0.5% F.S.
5:C.C.+C.C. sap F.S. 1% 6:C.C. sap F.S. 1%

7 : Chitofarm seed treat+F.S. 1% 8 : Chitofarm F.S. 1%, 9 : Control

Fig. 1. Yields of Chinese Cabbage after application of natural materials.

FEERulE BREC ol e A B+ AN 1% dHAETI 2.67enZ 71 A
I o GBp 0.5%+2A=Y 0.5% EBE FEEAHRE : 32.50em, GBp EFH=I+GBy
1% QULETS} FAZY 1% FULEF7) T3] 32.33em, GBy 0.5% FHAET : 31.83cn
g GBu 1% gHAETS} chitofarm FxPdel+chitofarm 1% FHAET7E FUshA 31.33
en®] 9%,
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BRiEol olAe GBy 1% dHAIE7} 18.33enE 71 Wglow o8- GBy 0.5% =4t
ET:18.00cm, GByp 0.5%+3AHEY 0.5% &3 JHAEL: 17.67cen, FAX Eokd2]+
SAEN 0.5% AHAET17.50en 3 GByy EF¥XBI+GBy 1% JHAET, $AzH 1%
drd4EF 2} chitofarm 1% SJHAEF7} FUslA 17.33ene] FHAC
ulg S EEBN A chitofarm FAkd 2] +chitofarm 1% @=Alul77) 10.83702 71 83
I g2 GBo XA +GBy 1% dHAMITS GByo 1% dHAET7E 538l 10.674,
GBuo 0.5%+%AxN 0.5% A 10.5070, SAEY 1% FHAZTF : 10.33/09] &4
2 I w3t
ERAME GByo 0.5%+2AZN 0.5% 3 AHAEF7} 46.83mE 7Hg ZHow] o2
FAxRY 1% QHAMIF 1 46.67cn, GBy 1% QAHLAZEF: 46cn, GBy EFH2+GBy 1%
AHAIAE : 45.52en, BAZ BFM+AAZH 1% JHAIBIF-: 45.50en H chitofarm F
ZFx) A+ chitofarm 1% dvdAl8]+e}t chitofarm 1% GHAEF7} FUsA 45em 2] F=4%}
Eigoll JolAe SAx BEkdel+dAzd 1% dulAu]#7t 32.50mE 7P WA oS-
GAzH 1% AWAET 1 32.17en, GByp 1% FHAEF: 31.83cn, GBy 0.5%+%AzAH
0.5% &g dHA|F: 31.67cn 9 chitofarm b4 2] + chitofarm 1% QA8 F : 31.50cn
o] AUt BEolA = 88 RAWEEEREY SREE sl 1% AEEEZE A
=2 Aol 1 FlAE GBy E¥A2+GBy 1% gHAZET GBy 0.5%+ $AxY
0.5% dHAEF7E 53] 7.03, GBy 1% gHANITY SAx EokAml+SALY 1% |
ARl g8l 7.00 2 chitofarm FAbx 2]+ chitofarm 1% QHAHIT : 6.839) =4

Table 2. Piant analysis of Chinese Cabbage after application of natural materials.

Natural materials T-N | P2Os | K:O | CaO | MgO [Na:O| Fe | Mn | zn

%) | %) | %) | %8 | %) | %) | pom | pem | ppm

GBy soil treat+F.S. 1% 3.28 | 1.17 | 2.88 | 3.04 | 0.66 | 0.89 |219.60( 28.36 |109.78
GBy F.S. 1% 3.16 | 1.45 | 3.00 | 2.89 | 0.65 | 0.98 |207.00| 25.36 |108.74
GBy F.S. 0.5% 3.03 | 1.37 | 2.35 | 3.01 | 0.62 | 0.90 |205.60| 25.84 | 90.02
GByp 0.5%+C.C. sap 0.5% F.S. | 3.17 | 131 | 2.79 | 3.09 | 0.57 | 0.98 |185.68) 19.85 |104.06
C.C.+C.C. sap F.S. 1% 2.97 | 1.33 | 2.86 | 3.04 | 0.5 | 0.84 |138.80(29.02 | 99.90
C.C. sp F.S. 1% 3.02 | 1.31 | 2.72 | 2.98 | 0.61 | 0.77 |161.32| 29.52 | 88.44
Chitofarm seed treat+F.S. 1% | 3.6 | 1.23 | 3.00 | 3.09 | 0.66 | 0.98 |218.60] 26.32 | 91.58
Chitofarm F.S. 1% 3.17 | 1.45 | 2.79 | 3.04 | 0.65 | 0.90 |207.00| 26.56 | 80.64
Control 2.64 | 1.12 | 2.05 | 2.5 | 0.52 | 0.71 |138.80| 17.05 | 80.64

% F.S. ! Foliar Spray, C.C. : Chaff Charcoal.
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nE5(GB), chitofarm ¥ SAxold AAzY & 7H AL wiFael] Ealo Xelsio
Wl AEVIRES) KRS e BERRER T Table 2014 £ 4 & uje} Zo] Yubyog X
RYE BHEES] BT AEgwe] FAelyHot wd el 2BHEEE SloAE
GBuw EHel+GBy 1% gHAu|7F 3.28% 2 714 wokow tf2-2 chitofarm F2b4el+
chitofarm 1% <FHAIF:3.26%, GBio 0.5%+FAxd 0.5% E& 97t
chitofarm 1% FHAEF7} 73] 3.17%, GBuo 1% dHAWITE 1 3.16%, GByp 0.5% J=i4
EF:3.03%, SAZY3.02% X AT B+ RATN 1% dHAWIT: 2.97%9] ©
A2 o shaslsdct.

BBl lolAE GBu 1% AT} chitofarm 1% FHAEF7) $£3] 1. 4H%2 7H4
g0l thS-2 GBy 0.5% FHAET 1 1.37%, FAE Ekd+AAEY JuAnF .
1.33%, GBiy 0.5%+%AzH 0.5% &3 |quARITe} SAZN 1% Guadz+rst g3
1.31% 2 chitofarm &2k 2]+ chitofarm 1% SJHAIRIT : 1.23%2] <=A%ct.

KLOSES GBy 1% gwAE| T2}t chitofarm £Ab4 2]+ chitofarm 1% gHAE| 77 5Ys
Al 3.00% 2 7H3 2RI vhe GBy EXXB+GBy 1% dHAMIF 1 2.88%, %A
z Exel+ gAY 1% qHAT: 2.86%, GBu 0.5%+2AEN 0.5% J=Aml+<t
chitofarm 1% JHAET F3] 2.79% H FA=H 1% gHAWTF: 2.72% 2 A4t
CaO&R- GBy 0.5% +2A% 0.5% grdAlul7¢} chitofarm F2b 2]+ chitofarm 1% %
AAZT7E FYsHA 3.09%E 7HY B o2 GBy EAEl+GBy 1% dHAET, &
Az B+ Az 1% AHA|ulF 9 chitofarm 1% QHAMIF7F Zsl 3.04%, GBy
0.5% qudAmlT: 3.01% 59 9. MgOdEelAe GBy EXABI+GBy 1% %Al
H]7¢} chitofarm F2Px2] +chitofarm 1% gHAIRIF7 F3] 0.66%F 714 chekolgles o
2 GBu 1% gHAETS chitofarm 1% AHAET7E FY8HA 0.65%, GBw 0.5% %
AR 0.62%, FAEN 1% GHART: 0.61% S £432 g2 A4S vehiic

Nay Ozl loixe GBy 1% dHAETe} GBy 0.5%+ZAEN 0.5% £F dHAR 7
2l chitofarm FAkX#l+chitofarm 1% AHAIEIF7L 0.98% 2 7P B2 kol ow o5
GBy 0.5% qwAEF} chitofarm 1% gwiAlwl7E g3l 0.90%, GBuw E&HeEl+GBy
1% dmAMlT: 0.89%, SAx B el+dAzH 1% AH4ET 0.84% S £43ct. Fe
&8 GBy HHEE+GBy 1% FEREREF 219.60ppmeg 7H HEolgler oh3-e
chitofarm #EFEEE +chitofarm 1% ¥EHEMEACE : 218.60ppm, GByw 1% AHAvlT-¢}
chitofarm 1% gHAZETL7E 3] 207.00ppm, GBi 0.5% FHAWT 1 205.60ppm 59 £41
et

Mn¥egoll SlolA e SAS EFAN+SAEN 1% JU4ET71 29.02ppme 2 71 Wekn
the-& GByp EFAMEI+GByoy 1% <gWAIwlT: 28.36ppm, chitofarm 1% dwAETF:
26.56ppm, chitofarm &&bx2]+chitofarm 1% <3wiAlv| : 26.32ppm, GBy 0.5% dAlH|
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70 25.84ppm ¥ GBy 1% J9HAET: 25.36ppm £HAC.

Ing=Re GByp B2l +GBy FHAET 1 109.78ppmoE AY WAk b2 GBy 1% <3
wAA])F 0 108.74ppm, GBu 0.5%+%AxH 0.5% T JHAET: 104.06ppm, FAHZ
EokApl+ AN 1% dHAB T 99.90ppm, chitofarm F2bd 2]+ chitofarm 1% ™Al
8] 1 91.58% % GBy 0.5% GAHAET : 90.02% 9 T4t

V. ¥ #

GBu, chitofarm % AL SALAS KRAWYE LS 712 vis RgFESl BErEE, 1R
SEEL 5 RHHMAE HiEslel BT BT S BITY WS oehet 2o
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AEEol o

g el elMe GBoy H3RREE+GBy 1% FEBARE7T 3.27Tkg 28 check[® X
o} 53% K=

Wi HETIRE AR HT RER T-N, P:Os, KO, CaO, MgO, NaO ¥ Mn Fe| Ziell
A RARYE SEEE R} checkl@ ot ZRolgiemg FEm Eoll BRIt
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