249830

vinammemidu dnlnemasisnanintrifunkend

g

s1e91u3datuauysal
WuInRUAMYLTI N InInerdevaunuy
Uauusvane 2553

1594

Gl

nsldunduaduliilunisiiunandn wazaanwinvauuradunsed
Tugawuiminu
Using Wood Vinegar in increasing Yield and Quality of Organic

Hom Mali Rice under Direct Seeding Condition

a s

a3l WRwgenens Asw d991a §350 wAyas 291030l g

Y
= (3

A09 255uWa LAY auun wasnil

9

UMV IRBVDULAY
2554



visammawity hknewansnmimeiuusind

T

189U URNY Ol
uIARUAYUNIU N Inedevauny
Yeuuseane 2553

1599

Ca

nstdiduaduldlunisiiunandn wazaun wd1Inounzaaun3
TugnIwuminu
Using Wood Vinegar in Increasing Yield and Quality of Organic

Hom Mali Rice under Direct Seeding Condition

a3l Tufiwgenans Asw d921a §3501 wAyas 251050d gvnn
and 19IuWmd waz atiud wasi

URIINBIRLVBULNU
2554



a

nsldhduaiulilunsifunandauazamuniwitavesuzadund
Tuaamuininu
Using Wood Vinegar in Increasing Yield and Quality of Organic
Hom Mali Rice under Direct Seeding Condition

a

a3l lwfvgeans Asen da1a §35a0 nAyas 191050l gunn

v
anf 253w uaz atud wasl

hol ]



nslidunduatuliluntsiunandn wasauamdianeuuzadunsgluaninuinioy
Using Wood Vinegar in Increasing Yield and Quality of Organic Hom Mali Rice
under Direct Seeding Condition

el ToRwgenens Aswn 69278 55 wayas 259950l gy

o3 u

aAnf 255N Laz avus wasail

L]

AAIVNVANERS WATNSNEINTNITINEAT ALTINEATAIEANT UNIINLIRBVDULAY

UNANED 249890

1hduaiulll Fauduvesvarildnmsmuiiuresniulunsndwiluanmsuennia
fiesdusznavinninevatesila Tnuaudfiduaissinsedyiivlauasnszqunisionvessin
1 faquszasveamiifeifiieAnunslihdue il Jumsudada warlfidutemsluly
917 3 Wug Aovnimenugd 105 Unusil 1 uay daum 1 ¥n1sneass 2 n15vaase N3
veaeadt 1 1unsAnwinavesnsldiduaiuliifuarsuriuda uasdavumalusionandn
vosdniugioum 1 lnewSeuiisufuisnsufovesnuasnsiududaludineuninu fu
msutdaluasararsirduatuly Snsndeans 300 wh 48 Falunouwinu saufunisia
Wunelu Tugaunusall 2552/2553 serinafiounnsian - lWwieu 2553 wuin NISLUNan
Wugtdeiduaiuliineuninwilidnusdeum 1 fianugasiy uag AYENITINTIIAD
fu annndfiusdaugludiissegnadedeuniog et sdilvdrdgmaadis myau 30
Fuvdawitu wsliwuanuuandremisadslunisuenne fuily Swdnukedy uas Wuiiin
3N

fiszorunnnagean uagszosfuifol nuin msutsdeiuidndeihduatulideu
wi v fugdeum 1 Sanuaeiu ity thwdnukedu anmuenasn uasuiiasn
fhwinuiedy Saumsedu Suuwdasedy uasnandn g3 druddoum 1 s
msutdwdaiugdnsedianeunietsited iy seda Tngdiugdwudoum 1
deiugiumsurluihduafuliteuninu uasdawumslugn 18 Su fswausadedulag
12d 3.00 331 drundausiiunsuginldaldislaeiads 2.08 51960 Iiuandn 465
waz 428 Alansusols Woutwdaluthduaulsy sawdawumdunn 14 Yy way Jourthreu
WU MUEIGIU

msnnassdt 2 iunsfinsinislidhduaiuliduasutaudn uazdaviumslusonis
WiAule wandn wavauamdaRugresi Ui nenued 105 warWusuvusni 1 lu
an it geund 2553 aefitadevinisdnwde 33n1sut Iudnsudwdnluth uas
wiluansazanendun Juliidenns 300 wih WWunat 48 Falusieunitu Jededt 2 da n1sdn
viuthduatuliiFeans 300 wimsly thur laidaviy Aanunn 14 uar 30 1 219WHUNT
yaaeIuuy factorial in RCBD $1u3u 4 91 nwudh nsudidadethduaiulslifiuaviale



243830

AnugavesimumInenuzd 105 uwimsiarudisthduaiulinisly dlddrennenuza 105
frwgadsdulunnssszmaaiguivle sncfufissesifiviien nisdawunn 30 Juriilidn
gannniims@anuyn 14 Ju vie nslidarivegrsliteddgynsada laennszaznisasey
wiv ldnwuugisenduiussewinanisudiude waznisdanumislu nsuguida waznisdany
mslulsiinasieuiily fn SPAD chlorophyll meter reading (SCMR) nsazautiviinusa
uAnsdaviuyn 14 Yufwun s bibhwinuffuiuiulunnssegnnsesgidula msuy
winlifnaviliihmdnuissnundsiunsadilunnssozninasgdivle winisutwde
Frohduatulisutunisdanunisluiivu b lnbuinutsnfudulunnsyegnns
L3l

Msudidadeiduniuilidnuninenued 105 feny 60 Ju uannesnniinisud

9
L < 3

widevugdedian uarmsdavuddueiulinn 30 T fwavlsuaumieseduinnnia
nsdanunn 14 Yu niensludaniuegaiifeddydavnsada udlinuauunndiefisses
uder msuduidadethduaiulll uagnnsdanumsduiuwliuiiasyldiswaududelsu
5 uudaess dminudesions Swsuwdasesu wasiminiudasedy thwin 1,000
widnganimsuwdafoiidndntos udliuanaislumeadn uinisutwdadeddu
AYulsl iU nenuEd 105 Teddudiuded wavnandn Wiuduegraiiteddgma
atii lasd1iuguninenuzd 105 AfkunsudwdaiusluiduaTulitoundou fesiud
wind Tnoiads 91.62 wWosldud uay 86.85 Wasidusd warlinandnudnd lnewade 526
Alansusiels way 360 Alanfusiels Wsutiudriusluihdueiuld wasurlubhwaineuniou
audwiu uilinuanuuannanasaiatunisdanunisly drunadenua wudatugnisiiv
Snwmdinsifiuinw 9 weu meldanmgamgiies wui wasugdnansudiinunisuy
widadauvinniduatulll uardanuhduaiulindly wuindimusenuazanuuduswes
widoniug liunnsnsnudeiugivadiardeulgn

wasenagdulnvesdiuiunus i 1 wuinswiudessthduaiulsl uasnis
Faviumslutiiunsioigiule warnandadnties Taemsusuderusieihduauliinou
winlinandniade 392 Alanusiols uar 319 Alansusels Woudwdawusietiua uaz
msdanuthdueiulimdunn 14 5 Winandnginiinisdaniunn 30 u usliuananslunig
abatunslidanu Tnglinandniads 396 353 uay 243 Alandursols Auddu drunase
Auamwdaiugudsnisiivinumvdinisiiuine 9 wWeu aeldanmgumgives wui
wiaiuddugunustil 1 andudisiunsutadaiduauliinouniny uavdavudhda
afulivialu fmnusenuazainuudasweandeiug liunndaainudawugiugiidn
nauugn



Using Wood Vinegar in Increasing Yield
and Quality of Organic Hom Mali Rice

under Direct Seeding Condition

Darunee Jothityangkoon, Sirasa Sungwal, Sureerat Thetbut, Waraporn Uttha,
Sadudee Wanapat and Anan Polthanee
Department of Plant Sciences and Agricultural Resources,

Faculty of Agriculture, Khon Kaen University, Thailand

ABSTRACT

Wood vinegar (WV) is a by-product from charcoal burning in airleszs4c%)§§lit[i)on.
WV is a brown transparent liquid that produced by condensation of the smoke and
contains numerous chemicals and some act as growth promoters or seed
germination stimulant. This study aimed to explore a use of WV as seed priming
agent and foliar fertilizer. Two consecutive experiments were conducted.

Experiment | was conducted in five farmers’ field in Tambon Kok Sri, Amphur
Maung of Khon Kaen province, Northeast of Thailand during 2009/2010 the dry
growing season condition from January to April 2010, to investigate the use of WV as
priming agent and foliar application by comparing farmer practice that hydrating rice
seed variety Chainat 1 in water before sowing with hydrating seed in 300 times
dilution of WV for 48 hour before sowing, to gether with foliar fertilizer of WV at two-
week interval throughtout the growing season. All other cultural practices between
the two methods were the same. Results showed that WV, using as priming agent
significantly increased height, total root length per plant at 30 days after sowing but
tillering, lea are, total dry weight and root surface per plant were not significantly
altered. At maximum tillering and at harvest, WV using as priming agent and foliar
application signinicantly enhanced total dry weight, total root length, roo surface,
panicle number, seed number per plant and total seed yield. Rice seed hydrated
with WV before sowing and foliar application possessed 3 panicles per plant,
compared to 2.08 pancles per plant where seed were hydrated with water and with
the average seed yield of 465 and 428 kg per rai (2096 and 2675 kg per ha),
respectively.

Experiment Il was conducted in farmer’s field at Ban Tha Pra Sai, Tambon Kok
Sri, Amphur Maung of Khon Kaen province, to in vestigate the effect of WV using as
priming agent and foliar application on growth, yield and seed quality of two
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aromatic rice varieties, Khao Dawk Mali 105 (KDML 105) and Pathum Thani 1 during
the 2011 rainy season from July to December 2011.

Two factors, hydration method and foliar application were studied. Two
hydration methods were hydrated seed in water for 48 hour and hydrated seed in
300 times dilution of WV for 48 hour before sowing. Foliar application methods were
without foliar application, foliar application of WV 300 times dilution at 14- and 30-
day interval. Experimental design was factorial in randomized completed block with
four replications. The experiment was done under organic production with chicken
manure application. WV using as priming agent did not significantly increased KDML
105 rice height at all groth. WV foliarapplication at 30 day interval resulted in highest
plant height. There was no interaction between WV using as priming agent and foliar
application. WV as priming agent did not significantly affect leaf area, chlorophyll
content in leaf as mearured by SPAD chlorophyll meter reading (SCMR) and dry
weight and root weight accumulation. However, using WV as prining agent together
with foliar application tended to slightly promote root dry weight accumulation at all
growth stages. WV using as priming agent significantly promoted tillering but slightly
increased plant population density, seed number, seed weight, total seed weight per
panicle and 1000-seed weight, compared to hydrated seed in water. WV using as
priming agent significantly percent filled seed, from 86.85 to 91.62 % and total seed
yield from 360 to 526 kg per rai (2250 to 3287 kg per ha) compared to soaking seed
in water before sowing. Foliar applicarion of WV did not have significant effect on
KDML 105 seed yield. Using WV did not have consequent effect on seed quality
after 9 months storage at room temperature.

Effect of WV on rice variety Pathum Thani 1 was not evident. WV slightly
enhanced growth and seed vyield of Pathum Thani 1. Rice hydrated in WV solution
had average seed yield of 342 kg per rai (2138 kg per ha), compared to 319 kg per rai
(1994 kg per ha) when hydrated in water but effect of foliar application was evident
as Pathum Thani 1 with 14-day, 30 day and with out foliar application had average
seed yield of 396, 353 and 243 kg per rai (2,475, 2,206 and 1,519 kg per ha),
respectively but there was no consequent effect on seed quality after 9 months of

storage at room temperature.
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