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The Study of Liquid Organic Fertilizer used in Chemical Free Vegetable

Production in Kalasin Province.
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Abstract

The study of liquid organic fertilizer used in chemical free vegetable production in Kalasin province.
was 2 the research objectives; 1) studied and surveyed the production of chemical free vegetable by
using liquid organic fertilizer 2) comparative studied 7 treatments of liquid organic fertilizer and
define the suitable one for the production of Brassica alboglabra and Brassica sinensis by using
experimental plan of 2x7 factorial in completely randomized design. The results showed that the best
treatment for Brassica alboglabra and Brassica sinensis was the treatment 1 : liquid fertilizer of
vegetable waste (vegetable scrap:molasses ; 3:1). The average values of Brassica alboglabra
growing the height, number of leaves and stem diameter were 17.63 cm, 6 leaves/plant and 0.47

cm. respectively. Whereas the average values of Brassica sinensis growing the height, number of
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leaves and stem diameter were 16.93 cm, 6.33 leaves/plant and 0.51 cm., respectively. Subordinate

treatment that suitable for Brassica alboglabra and Brassica sinensis was the treatment 4 and the

treatment 7 (control) that showed minimal growth, number of leaves and stem diameter of them.

Keywords: liquid organic fertilizer, chemical free vegetable production, Brassica alboglabra,

Brassica sinensis
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Table 1 Chemical properties of soil used in

the research.

Chemical properties of soil

Moisture (%) 14.00
pH 4.67
EC (ds/m) 0.012
Organic matter (%) 0.98
Total nitrogen (%) 0.058
Total Phosphorus (ppm) 18
Total Potassium (ppm) 714
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Table 2 pH, Conductivity, Organic matter, Total nitrogen, total phosphorus and total potassium of

liquid organic fertilizer

Liquid organic | pH EC oM Total N Total P Total K
fertilizer (ds/m) (%) (%) (ppm) (ppm)
Treatment 1 3.50 15.02 4.60 0.30 0.10 0.60
Treatment 2 4.20 244 4.70 1.30 0.80 1.20
Treatment 3 3.60 14.04 5.00 0.20 0.10 0.70
Treatment 4 3.50 13.59 4.40 0.20 0.10 0.70
Treatment 5 3.90 20.08 4.80 0.80 0.50 0.90
Treatment 6 3.60 17.15 4.40 0.30 0.20 0.60

3. miﬁﬂmwamaaﬂm{’mﬂn%amwﬁa
6 §a3 Lﬂ%ﬂmﬁmuﬁ'mgmﬁ 7 s
(control) ﬁﬁwa@iamsm%zytﬁui@maaw”ﬂﬂ:ﬁ’]
uwazrnngGILaanm TN Ietwamsisoasit
3.1 masgyidulavasinaziin
annsaneInITasyLaule
@i‘iLL@iﬁﬁﬁﬂﬁﬂ%%ﬁdfuﬁéuqﬂﬂ’]iﬂﬁﬂ Tueu
AN Fuauly LLa:LéTumqusTﬂmoéhﬁu
PaINNAZHN wudm“’nmﬁwﬁldﬂﬂﬁmﬁﬂ
%’smwgmiﬁ 1 ﬁmsm%zyLﬁuimﬂ%ﬁ’mmmg\i
Fwruly uszidudrgudnaisvesdirduaas
ﬁﬂﬂxﬁﬁLﬂgﬂﬂ%GQQWWUaﬁij@ fla 17.63
LIUALNAT 6 LUADAY WAL 0.47 LUUALNAT
MURIAL iaaaamﬁagmiﬁ 4 uazRnaztinglaj
1dﬂﬂﬁ1%ﬂn%amw§mﬁ 7 inswsgidule

o
[

N3 ']%ﬂ?]'lllq\‘] '5’]%7]%111 LLE‘]ZL&%N']Q%ETTWQ"I\‘]

maaﬁﬂﬁumaum”nﬂ:ﬁﬁmﬁﬂﬁaﬂ‘ﬁ'q@ (Table 3,
Table 4, Table 5)
3.2 naTyLdulaweainninegs

nn1sAn¥INITIasYLAule
Gaua ﬁﬂﬂﬂgﬂﬁmﬁﬁuﬁguq@miﬂgﬂ Tueu
ANugs Swanly uanidurgudnasdrdu
PBINNNIIG wuiw”nnma{feﬁlﬁéﬂﬂﬁmﬁﬂ
%mwwgmiﬁ 1 ﬁﬂ’]ilﬁl%tyLﬁui@]ﬂ%ﬁﬂuﬂ’ﬂ&lq\‘l
Furnly LLa:Lﬁumﬂuﬁﬂmwaaﬁwﬁumaa
ﬁnﬂaﬂaﬁamﬁﬁﬂ%q@ﬁmﬁﬁq@ Ao 16.93
LIUALNAT 6.33 lUAaFY Way 0.51 LTUALNAT
MURIAL ia\mamﬁagmﬁ 4 LLa:w"'ﬂmNﬁuﬁ

VL&isldiJ‘Uﬁ'mu"ﬂ%amwgmﬁ 7 gn13

a Aa

L‘H’imL@]UI@Wﬁﬁ’]uﬂ’]’]Nfﬂd a‘hmulu LR

@

v ' 6 o

LUl ER R TR RIS ok N”ﬂmwa({fdmﬁﬂ

'
@ a

HaeN{a (Table 6, Table 7, Table 8)

q




= ATS ) i a o
ﬂ'ﬁﬂﬂl‘*ﬂﬂqU%W%Nﬂ‘ﬁ’)ﬂ?WV]l‘ﬁﬂ%ﬂ?iNﬂ@]Nﬂ...

631

NTNIIH IIALASTY

Table 3 The height of Brassica alboglabra

Liquid organic | Height (cm)
fertilizer 1 2 3 4 5 6
Treatment 1 9.30 9.61 10.28 15.62 16.36 17.63 A
Treatment 2 9.66 11.78 9.02 9.54 8.48 8.94 E
Treatment 3 7.08 6.83 8.31 9.33 7.07 8.03 E
Treatment 4 7.48 10.56 12.01 14.00 15.07 16.24 B
Treatment 5 7.43 9.44 10.70 12.00 11.60 12.53 D
Treatment 6 9.01 10.61 11.27 13.58 11.14 11.94 D
Treatment 7 7.70 7.50 7.42 8.00 7.19 7.51 E
C.V (%) 18.46
Table 4 The number of leaves of Brassica alboglabra
Liquid organic | Number of leaves (leaves/plant)
fertilizer 1 2 3 4 5 6
Treatment 1 2.55 3.33 3.11 7.78 5.11 6.00 A
Treatment 2 2.55 2.67 3.1 3.78 2.89 3.22 C
Treatment 3 2.11 2.22 3.1 3.89 3.00 2.77 D
Treatment 4 2.22 2.22 4.33 4.89 4.11 4.63 B
Treatment 5 2.33 2.67 3.22 5.67 3.78 4.11 B
Treatment 6 2.67 245 4.33 4.67 3.78 3.89 BC
Treatment 7 2.22 2.22 3.44 7.67 222 2.44 D
C.V.(%) 15.88
Table 5 The stem diameter of Brassica alboglabra
Liquid organic | Stem diameter (cm)
fertilizer 1 2 3 4 5 6
Treatment 1 0.14 0.17 0.26 0.31 0.31 0.47 A
Treatment 2 0.21 0.28 0.14 0.17 0.15 0.17 A
Treatment 3 0.19 0.23 0.19 0.33 0.28 0.34 A
Treatment 4 0.14 0.20 0.13 0.19 0.11 0.16 A
Treatment 5 0.14 0.22 0.13 0.30 0.20 0.26 A
Treatment 6 0.40 0.48 0.14 0.32 0.22 0.32 A
Treatment 7 0.14 0.18 0.14 0.16 0.11 0.14 A
C.V.(%) 10.23
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Table 6 The height of Brassica sinensis

Liquid organic | Height (cm)
fertilizer 1 2 3 4 5 6
Treatment 1 10.89 12.11 14.11 15.62 16.14 16.93 A
Treatment 2 14.11 15.67 11.95 12.00 9.88 12.38 C
Treatment 3 10.95 13.39 13.74 9.90 9.88 0 E
Treatment 4 12.78 13.09 13.55 13.75 14.94 15.10 B
Treatment 5 14.11 13.61 9.64 3.92 8.68 0 E
Treatment 6 11.28 9.44 14.45 12.78 4.05 0 E
Treatment 7 10.67 11.06 11.51 10.62 7.67 10.80 D
C.V. (%) 25.67
Table 7 The number of leaves of Brassica sinensis
Liquid organic | Number of leaves (leaves/plant)
fertilizer 1 2 3 4 5 6
Treatment 1 3.33 2.89 5.22 5.33 6.11 6.33 A
Treatment 2 3.44 4.56 5.44 7.33 5.89 2.56 D
Treatment 3 3.22 3.89 4.11 4.45 3.44 3.1 C
Treatment 4 2.89 2.33 4.33 6.00 4.89 4.00 B
Treatment 5 3.33 3.55 3.22 1.56 0.33 0 E
Treatment 6 2.78 3.22 4.44 4.11 3.44 0 E
Treatment 7 3.44 2.33 4.78 3.67 1.11 0 E
C.V.(%) 20.45
Table 8 The stem diameter of Brassica sinensis
Liquid organic | Stem diameter (cm)
fertilizer 1 2 3 4 5 6
Treatment 1 0.32 0.40 0.43 0.46 0.51 0.51 A
Treatment 2 0.30 0.32 0.39 0.43 0.46 0.36 A
Treatment 3 0.41 0.49 0.39 0.32 0.32 0 B
Treatment 4 0.55 0.64 0.31 0.47 0.32 0.38 A
Treatment 5 0.36 0.54 0.78 0.1 0.28 0 B
Treatment 6 0.26 0.40 0.56 0.46 0.39 0.29 A
Treatment 7 0.28 0.37 0.39 0.39 0.1 0 B
C.V.(%) 18.68.




madnmoshwindrinwalslumniadn... 633 NUWIIT ALY

a & o v Aa a a (:3 v
Tusssumé FeazvinlwiAasseiunIgaueay
A hazinasassunmsasadulaliun
A ) + ¥ o A Aa A a6
Aousziadoinmdndiniwasin 98unid
it ldagluuinimaniTuaziinisdes

a A 6 a “q; 1 v A Y s
§138uNIuusSIunut sl An s lasy
Urlominnmgenmsle wenainiluszning
LNANIZUIBNITH YR WOIIZTRT

A = ¢ a £
Usziangaslunniatdnlodiiaduwuaziin

@ 8
Uszlaminuns

naanssndsend

6

VBVBUNILAUURIINYIRYINTAYNIWEUS

"IJS?.IG‘IJQMT]E};&ILﬂ‘]&l’@]iﬂi%ﬂﬁ@]ﬁrﬂﬂﬂa@]ﬁ’]iﬁ‘]ﬁ

5’0%'3’@111’17«?{%5

v a
LAN&1ID19a9
1. NIWATININBAT. WIATTIUNIINEANT
a a 6 6
dunsdvasvUszinalneg. TUTWEWNIh
M naIHRIlTINeINg: 2546.
2. mqﬂuf vjuﬁ'uf’mﬁ. NTNNRINAT?

dunsd. ﬂi:muﬁmﬂﬁ;qmwumum;

. 2548.
Figu}e-; iqi organic fertilizer 3. 1hulsuis [database on the Internet]. 4
gasimdndinweeadion. (cited 2010

- a Octob 2 Availabl from:
ayUHauAzIINAN1IIVY clober ) vatable rom

http://www.banrainarao.com/knowledge/bio
fer_10

4. NINFILRINNTILNEAT [database on the

= LTS o A A
miﬂnmﬂ‘zlu'm&mmmwwmm:aulumi
NRANNURDA®1INE RINTUNNAZEN LAy

HNN24969 Aagatn 1 Jeshmaindiniwain e ox .
- - v Internet]. NNWUL. (cited 2010 October
WAREN (LAREN © NINEIATR 5 3 : 1) T898980
“ 4 Yo o 2) Available from: http://fs.doae.go.th
Aogasn 4 oiwndnTinwaniasen + L S .
. 5 . v 4 5. Uszyad al@en. nauwluIwlanwn

WAL (LEEEnNa L nane; 1:2 1) G99 LA ! 3
v oa o . B &y Uasaasneiiuaawd1u1d s1inaand
INHAINIHHAAANEINIDIIHANIANINATI . ;
N A . AR WRIANEUD. (FuN1wol); 2553.
Wrluwnsniadpinnindrnwitwanssuny PR o 5
. e e e 4 . 6. WITBINTHNRIFAIN WNTASLE. 131

NMINRARNAZIN LLazwﬂquavlm LNDEILEIN L R L
P sy - 11819 I n1Id1Iad uAT Laun 106
wardaldAugsdu  ludeiindngdanind ) . N
. ae o] n A wy 6 Yulannard 1UaINds s1Lnend

RUNIENANUNFUNILTIW LI U TOUNTE v R ) 1

WINsol WNIANMWERS (Funwol); 2553.



NI TINmaasuazinalulad 634 M3UszguITINg SmaIanNId a3 10

7. wadld ldwen. wavasiindndunidee 8. fiwaviok AnFTaasad. wavasmilayoiin
a a a A ea v a : [ a o A ad
¥I8TIAIW, NINTINVBIAUNIHAU LAY snadinmwdantsinandannilanlasis
msatadulavasazin. Anorfinus INEATTITNTIR. IR ITANIAFATUAY
UIYYPINBIANRIAINRIL NS §121TT) walulafl 2549;14(1), 31-35

INPIAITFAITFILIAR D N .

NAINLREY aulnw; 2552.



