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Research Title: Effect of Different Wood Vinegar Types on Growth and Yield of Rice
Researcher: Miss Nittaya Phakamas
Mr. Luepong Luenam

Faculty: Agricultural Technology

ABSTRACT

Wood vinegar is a clear brown liquid that produced by the condensation of the smoke
from the process of charcoal burning in airless condition, which can be used in plant production.
Therefore, the objective of this study was to determine the effect of the different types of wood
vinegar on growth and yield of non-photoperiod sensitive rice variety. The experiment was
conducted at the field of the Department of Plant Production Technology, Faculty of Agricultural
Technology, King Mongkut’s Institute of Technology Lardkrabang. Experimental design used the
3x3 Factorial in RCBD with 4 replications. The factor A was the rice varieties i.e., Chinat 1
Pathum Thani 1 and Phitsanulok 2. The factor B was the types of wood vinegar i.e., water,
bamboo and mangosteen sprayed 15 day-interval until harvesting. Growth data was recorded at
tillering, flowering and harvesting stages including plant height, tiller number, leaf area, leaf area
index (LAI), specific leaf area (SLA) crop growth rate (CGR) and dry matter. Yield and yield
components were recorded at harvesting stage consisted of number of spikelet per mz, percentage
of filled and unfilled seed, 1000 grain weight and harvest index. Organic compounds in wood
vinegar were detected by Gas Chromatography — Mass Spectrometry (GC-MS). The results found
that, there were three groups of organic components i.e., acidic, phenolic and neutral that were
identified in both types of wood vinegar, with acetic acid was the main component. There were no
significant differences for the effect of both types of wood vinegar. Apparently, there was a
tendency that the application of bamboo vinegar promoted growth and yield of rice greater than
applied mongosteen vinegar and water. Rice applied with bamboo vinegar showed fast leaf area
developing at the tillering stage which resulted to high LAI and CGR, especially CGR at late

reproductive stage which important to dry matter accumulation and high yielding.

Keywords: Rice (Oryza sativa L.), Wood vinegar, Organic components, Acetic acid
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2) Auun1EAI NS aAnTauesda (crop growth rate; CGR) hszaziladaie

d 4 o
LLﬂﬂﬂfJijﬂQﬂ SZUZLLﬂﬂﬂfJQQQﬂﬁQ’O’Oﬂﬂ’Oﬂ Ll’ﬁ$fJ’e)ﬂﬂf)ﬂﬁﬂlﬂ‘uLﬁU’JLLazﬂ‘Iu’JmIﬂﬂ%qmiﬂlﬂﬂ

Radford (1967)

1 (Wy-W))

Crop growth rate = =X

v
=

o GA=Hufiau (ground area)

b4 ]
W, = thwinuisiamuafiszezna T,
@ 9 :I’ a

W, = HIHUALYININHUANTSUSDT T,

ve She

O ¢

14

b 4 k4 ]
T, =3 UzL’Jaﬂl‘lﬂ'li'Jﬂ‘lj'lﬂuﬂtlﬁﬂﬂﬂﬁﬂﬂ AN 1

ee

1

i 4 E4 1 )
T, = szoznan lums et midnuiaianue ased 2

} 4 [] 1
3) #5293 MABHNUN 1Y (leaf area index; LAI) N52U2UANNDYIYA 52U2DDNABN

4 4 o A A 4 ~ o ‘o oad 4 M
wagszozinuned Tasihmanzlumemnuily udziunammasununly Tagldgas

LA

Leaf area index =~
GA

E4
%

unlunamua (total leaf area)

i
=D

1o LA

e

a

uinau (ground area)

=p

GA =

k4 v
4) @529 3 NUNUIRNE (specific leaf area; SLA) Tnsldgns

LA

Specific leaf area ="
LwW

14 v
139 LA =hufly

v
LW = 1 wmiinluuts

@ v W o { . 4 ¥
5) a3297AA R BTIAVNGY (harvest index; HI) Tamuaumsne Uil

. a g
economic yield  WANQA (U.1. 1UaA)

HI = - y &
biological yield  U.1.UAI (HaruA)
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a dy
3.4 MIUATIZHUDYA
a da 1 [y g a v 4 o [} a
1) Mm3Ansigvauneutaznaalgn lasnmsiiuauneuilgn szinudiedisauninyn
" a d 1 o ° @ v o a d 1 a (Y
Voduua veazilszans 200 n3u inagndisuiunewi liins s dauaundsilgnes
3 v a 1 " a Ay Vo a 1 2y Y Y 1 a '
nuMetsauauAaztedmuan s unsRanuihduadu ldurasaiia veazlszuia 200
[V 3 o 3 @ 1 o a 4 e 8 1 ¢ g (4
nfu udnhmngnadiswiuneuti sz dgaauianienenin 1aun nosiud sand,
1 a 4 wa a a 1 [~/ [~ 1
silt 1ag clay daumsanseiguantianuaiivesdu sznoudae manuilunsailuais
a v LY o a 4 .
YBIAY (pH) A1TSAUANUANYOIAU (ECe) ANNaIselumsuanilasuilszguan (cation
exchangeable capacity; CEC) ﬂ?mmﬁuw?uﬁ'm (organic matter; OM) Usua Tulnsou
o o 44 ¢ a A
Nanua (Total N) WoarWoFaniduise Tow (available phosphorus) USured Tnunadoui
uaniasu'la (exchangeable K) tazy/suaunaidouiuani/aould (exchangeable Ca)
a 4 d :’ [ ] a Y
2) Msannznesnlseneumanivestiduniuldunazyia Tasldinses Gas
Chromatography-Mass Spectrometry (GC-MS)
a ¢y a a a 3/ o a o @ -2
3) M3AnIzRTeyanIsIyaY lanasnaninuesdd lasiweyaniinistunn
a '
TanAinszianuulsdsu (analysis of variance) MULWUNITNADDIULYY 3x3 Factorial in
RCBD uazil5ouiounnuinna19senien1ndovsnssuis 1aol935 Duncan’s Multiple

Range Test (OMRT) Taold1usunsudinsizvimeada
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HaN1INAany

4.1 QRENTAMIMEMNIaZMUANVBIAY
a da 1 9 ' A w dy a =1 a ~
wanmsanszdaudeulgnd1amud Tanvuzsifiedwiudumileatunsioutls
. a <] Y a1 Y a CoAl 9/ a
(Silty Clay) Hanuiunsadaninlasiial pH M1y 4.69 Ianuganauyssineudiege i
= a @ 1 o d d o i 1 o
Ysmadunisiagunfiu 3.76 wesitsua anvamnso lumsuannlasulsequanimifiv 21.01
a g [ Y d o d 1a [y {
me/100g HUSu1o TuTnseutanun (Total N) 1y 0.21 iWlesigud USunaneanesandiu
d v = { { v o
UseTowd ify 11.73 mgkg USwa Tnunadeuuasuaa@ouiuandou ldeglussauiu
g S
nane Taefiauniny 178.53 uag 1,633.71 mgkg ANE1IAU (A1519% 4.1)
A A = 1 :‘ 9 LY vls) =Y T = a 9 ° = ]
Welmstannhduadu lriedne q aseasigmsnuneivesdna Tasinsiany
o v d a a da LY ' v ada o Yya a
A 15 1 aunssRuNUNegs wamsaaziaundalgn wudwaasnssuIsinamldaud
wa a v W a 4y ve a 1 o 1A d ) o
qauautanuniiuanaedu Tasaud ldsunsfanuiudalinnudlunsaegluszduguusa
v 14
110 fif1 pH 1AL 3.96 luvaizimsdanuiduatu a8 iuesnldenigaduiiaa

L. a1

Wunsasgluszaudauin 1 pH 1A 4.88 uay 5.03 mwdrau nendanmsigndaudl

L4 A 1 a1 a a @

YR o ' /fd o
ﬂ'J']iJQﬂiJﬁll'idﬁiu'ﬁﬂ'ﬁQlﬁa’ﬂ’ﬂgcli‘lﬁxﬂﬂﬂﬂu‘ﬁNﬂTiJﬂT@LmﬁU'Jﬂﬂﬁz'ﬂ'JN 1.31-1.39 L‘]JOSL“IMG]

q

£ 4 ]
msaanhduaiu ldnnndendmaiinai Idaulinnuamsalumsuena/deuilszquan
g 9 a "o [ a TS 9 (% 9/ a a 4 (a
anauanos TasliAunfiy 20.7 me/100g ndanisianuihdunIuldynsiadudlsun

14 v
TuTasiouiavua (Total N) anauvdooysznd1e 0.11-0.12 osiFud oawesaniu

]
~

s v [y t ° ' 1 a
Usz Tominnaundong luszdusoudiedt Ta15zna19 6.85-8.04 mg/kg Uswia TnumenGoud

v
=

wanlaonReg luseauihunaie in1szning 157.69-166.59 m/kg waziisuaiunaidoni

wanuldouldegluszavuiunansfinisendng 1,490.53-1,530.90 mg/kg (A157197 4.1)
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m19f 4.1 gaauianumonmuazmaniivesauneunasnaalgndn

Aaauta

Aunouilgn Aundalgnilenanu

Y 3 ¥
dular ddueiuly  dhéuaduld

valdle snaldentige

4
1. Anuaziiony

% Sand 5.68 3.92 3.85 3.73
% Silt 44.56 45.21 45.32 45.38
% Clay 49.75 50.87 50.82 50.89
Textural class Silty Clay Silty Clay Silty Clay Silty Clay
2. faiautianiunll
pH (1:1) 4.69 3.96 4.88 5.03
CEC (me/100g) 21.01 21.33 21.01 20.7
ECe (dS/m) 2.60 2.39 2.30 2.17
Organic matter (%) 3.76 1.35 1.31 1.39
Total N (%) 0.21 0.12 0.12 0.11
Available P (mg/kg) 11.73 6.85 8.04 7.92
Exchangeable K (mg/kg) 178.53 164.87 166.59 157.69
Exchangeable Ca (mg/kg) 1,633.71 1,510.95 1,530.90 1,490.53
NUULYIR
pH, ECe 1at7T Std. Glass electrode

Organic mater

Total N

Available P
Exchangeable K, Ca
CEC

Soil texture

JEYRE Walkley and Black

Tat35 Microkjeldahl

Tne75 Bray II extraction, Spectroscopy

1no735 NH,OAc extraction, Atomic spectroscopy
1Ay NH,0Ac pH 7.0

Tae3% Pipette method
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a (3 = ' < ' ' ' { o
a15dszneudunidvanua 38 wila utsesmilu 3 agu 1dun a1sdszneunguiilunsa
4 - d A

. qe a d @ 1 ¢ o
(acidic components) FWumIMNFARAUTATIY 53.39 1WesIdud sB9a91 AD M1sseneY
' . a & o 1 s S o oA
nQu1oA (phenolic components) Anttludadu 32.89 nlofidud uazasdseneunguiiiiy
a & w1 sad ¢ g v Ao
AA19 (neutral components) Aattudadu 13.75 wWosidud Felwihduatuldftinnnden
an 4o

o ] a Ad a A - =) ' 2 dd o
1a9a UmslszneudunIdytiannuunige As nsavsFanldad 1D 50.40 1osidud

(15199 4.2)

add

i a 4 o :’ 1Y) { ° ]
A9 4.3 aaanan1s Ans e aslseneudunsonnu hnirduaTu 1dnien 1816
Vv 1 ]

INavua 22 ¥ia Tﬂuwm1ﬁﬁﬂmummmsﬂizﬂEmﬂquﬁLﬂuﬂiﬂmﬂﬂqﬂ $990911 A9

= ] d‘ = =1 @ 1 [ 'Y
arsilszneunguiluea uay arsdssnounguiiidlunars Andudaduwiniy 49.65, 41.42 uaz

v 1 v N

8.93 mud vy Tavwiamsdszneuiinumniigaluihduafuldnhien 1816 Ao nsaozdan

a a 1w d o (4 [ JL] o @ A s ' a A
fSuagefadiumiiy 49.01 wefidud udednelshnudsisinatesnitnsaezdanfing
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Tushduaiuldnhenaliendage
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i
I

4 a o oy [y 0 o/
M919d 4.2 msdszneudunidhhduaiuldinhennldentnga

msilsznen ¥

FaaIu (%)

1 Acetic acid 50.40
2 5-Hydroxy-2-decenoic acid Lactone 0.78
3 3-Hydroxy-4-methoxybenzoic acid 0.65
4 2-Furancarboxaldehyde 5-methyl 1.56
Total (acidic components) 53.39
5 Phenol 591
6 Phenol, 2-methyl 2.72
7 Phenol, 3-methyl 5.98
8 Phenol, 2-methoxy 4.48
9 Phenol, 2,4-dimethyl 3.84
10 Phenol, 4-ethyl 0.94
11 Phenol, 2,3-dimethyl 1.27
12 Phenol, 2-methoxy-4-methyl 1.10
13 Phenol, 3,4-dimethyl 0.75
14 Phenol, 4-ethyl-2-methoxy 1.85
15  Phenol, 4-(2-propenyl) 1.49
16 Phenol, 2,4-bis (1,1-dimethylethyt) 0.83
17 Phenol, (1,1,3,3-tetramethylbutyl) 1.28
18 Phenol, 2,6-bis (1-methylethyl) 0.45
Total (phenolic components) 32.89
19 1H-Inden-1-one,2,3-dihydro 0.92
20 1-5(Methyl-2-furanyl)- 1-buten-3-one 1.23
21 2,4,6-Trimethyl-1,3-benzenediamine 1.69
22 2-Hydroxy-3,6-dimethylbenzaldehyde 0.80
23 Benzene,2-propenyl 0.50
24 4-Methyl-1-Indanone 0.46
25 2-Hydroxy-4,5-dimethy] acetophenone 0.47
26 Benzaldehyde,2,3,4,5-tetramethyl 0.37
27 7-Methylindon-1-one 0.41
28 Naphthalenamine 0.84

131033
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4 .
ATNN 4.2 (AD)

a15dszneu v FAIU (%)

29 2,5-Dimethyl-para-anisaldehyde 0.49
30 1H-2Benzopyran-1one,3,4-dihydro-8 hydroxy-3-methyl 0.94
31 1,2-Benzenedicarboxylic acid diethyl ester 0.77
32 5-Acetyl-6-methyl-Benzimidazolone 1.25
33 Dimethyl-2-3-(dimethyl-1,3-butene-2-yl)-5-pyrazine 0.38
34 4-Methylenespiro[Cyclohexane-1,2-dithiazole 0.39
35 1,4-dihydro-3,5-dimethoxy-2-methylnaphthalene 0.49
36 2-Methyl-5-nitrobenzimidazole 0.55
37 Phenanthrene 0.35
38 1,2-Benzenedicarboxylic acid buthyl 2-methylpropyl ester 0.45

Total (neutral components) 13.75

v

NTIZHAIATOL Gas Chromatography — Mass Spectrometry (GC-MS)
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msilszneu ¥

d0aIu (%)

1 Acetic acid 49.01
2 Phthalic acid 0.64
Total (acidic components) 49.65

3 Phenol 7.81
4 Phenol, 2-methyl 2.54
5 Phenol, 4-methyl 4.42
6 Phenol, 2-methoxy 8.64
7 Phenol, 3,5-dimethyl 2.03
Phenol, 4-ethyl 6.12

9 Phenol, 2-methoxy-4-methyl 5.28
10 Phenol, 3-ethyl-5-methyl 0.45
11 Phenol, 2,6-dimethyl 1.54
12 Phenol, 2-methoxy-4-(2-propenyl) 0.64
13 Phenol, 2-methoxy-4-propyl 1.06
14 Phenol, 2-methoxy-4-(1-propenyl) 0.89
Total (phenolic components) 41.42

15 1,2-Dimethoxy-4-methylbenzene 0.39
16 Pyrrolidine 1-(1-cyclopenten) 0.77
17 1H-Inden-1-one,2,3-dihydro 0.89
18 Benzeneethanol,2-methoxy 5.62
19 Benzoic acid 4-hydroxy-3-methoxy 0.55
20 Dibutyl phthalate 0.38
21 9-Octadecenoic acid methylester 0.15
22 Phytol Isomer 0.18
Total (neutral components) 8.93

" Sn31zHAI0AT 09 Gas Chromatography — Mass Spectrometry (GC-MS)
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v 14 l
M9187 4.4 wavesmslinhduniu ldansiiarennugenszozmsinsyauTads  veedn

N35NID ATIGS (uAas) Rszes
HANNBYTA 20nNABN e
g (A)
FIUM 1 104.5a 123.4a 125.9a
Unusil 1 95.2b 111.7b 107.7b
Wy lan 2 86.8¢ 100.5¢ 94.6¢
iiaveniduniu'ldl @)
vuldh 94.0 111.2 108.6
181w 99.1 112.9 11.1
nlaenisna 93.4 111.4 108.7
g x silaveaniduniulsl (A x B)
Foum 1x vhuldn 104.0 122.4 124.0
Foum 1x 1071w 109.3 125.9 127.2
Foum 1 x 1laenisnga 100.4 121.8 126.7
UNusil 1 x vhudn 90.4 112.6 110.1
Unusail 1 x 184 100.0 112.9 105.9
Unusit 1 x nldenisga 95.1 109.5 107.3
Wygylan 2 x e 87.8 98.5 91.8
wugylan 2 x 10w 88.1 100.0 100.2
Wy Tan 2 x ldending 84.6 102.9 92.0
F-test
A * ¥k * ¥k * ¥k
B ns ns ns
AxB ns ns ns
C.V. (%) 6.47 7.37 7.55

ns = lUTaNuANANOUNNTDA

~ 1 [ aad Iy q o o o
** = ummummmu“lumaﬁnﬂwszﬂummL%uu 99 li]i];l,“lf‘uﬂ

1/ & o (-9 =

- it [y q’/l o ] [y aa
ﬂ']’E]ﬂ‘H5ﬂ'I‘H']’ENﬂi]‘HWﬂJWLﬁﬂ‘ﬁﬂ'Nﬂuclullﬂ?lluﬁﬂﬂlaU'Jﬂuﬁﬂ'ﬂﬁlmﬂﬁNﬂuﬂNﬂﬂﬂ

QI

{ y o o as
AszauaNMUToLU 99 1losiFud 1ne7F DMRT
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v b 4 []
15199 4.5 waveen1s 1thduaTuldaeriiaredwaumisdons fszuzmansa@nln

A9 9 U8ed17

ASSUIT §aumionene ¥ fiszuz
HANNDYIGA 20NADN i
Wug (A)
FoUM 1 24.88 29.71ab 24.92
Uyusii 1 26.04 27.08b 26.58
Wy lan 2 24.08 3221a 25.08
yiinvonidunsulyl @)
yuldh 24.92 30.21 25.00
12w 24.54 29.17 26.50
nlaenaga 25.54 29.63 25.08
Wug x silaveahduniu'ls (A x B)
Foum 1 x vhuld 26.75 31.38 23.88
Foum 1x 19714 24.25 28.13 27.00
Foum 1 x 1ldenisnga 23.63 29.63 23.88
Uil 1x vhuldn 25.75 26.00 26.88
sl 1 x 1 25.13 2775 26.63
usii 1 x aeniaga 27.25 27.50 26.25
wyglan 2 x yiudn 2225 33.25 24.25
wuglan 2 x 1014 24.25 31.63 25.88
wyoylan 2 x nldeniaga 25.75 31.75 25.13
F-test
A ns ** ns
B ns ns ns
AxB ns ns ns
C.V. (%) 12.20 11.86 11.39

ns = JNANUUANA A UNTDA

a 3 [y aad o A o sl o
** = 1lﬂ'J'lilLmﬂﬂ'Nﬂutluﬂ'l\'iﬁﬂﬂﬂﬁzﬂﬂﬂ'nill‘lfﬂnu 99 1osiFua

1/ o o

o a Jd { t o n’f’ LY 3 Y aa
1 ﬂ'lsl5ﬂ'l']sl18\1ﬂf]'le1lWLﬁﬂﬁ¢lNﬂN1HLLQ'JLW'JGNL&U'Jﬂuﬁﬂ'J'lilLLﬂﬂﬂNﬂu‘VINﬁﬂﬂ

LY

a A o Sdd o aa
Aszauanudely 99 nlofiFua 1ae3s DMRT
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