vinemymendlu dninemamenenmirifuusiennd

QUL

a -
mwtxk«'ﬂ@w"e«mm

UHOWONEVR fe il

1 mvaa,.‘ ¥ o

TETRAT AR RIAR
SEERGE U RIS

¥ owes sl B3

e o 5 3
?‘T}'F"'ﬂ'{“‘"‘f‘”""f‘“ L "‘ £

TN QLIS UG L e VR0 B,

il k)
1 F L ADDX
Wit B



\
D002H739 A

Fosmmewidy dninemamenanniriiuusien

T

I

3 e
ASSE MONINAS
mm‘.{muuﬂ 4

NN/ 97
&%

INTNavesmsnanasnInntInemstdaatassmaiimuluauunivg
EFFECT OF RICE ROOT EXUDATES ON METHANE EMISSION

IN PADDY SOIL

S
'f/

e —

AT

AR REIUND

InenfinusiSaaninanmansumiiudia

a\

URINDBVOUUAY

W.f. 2553



a A LY Q’J k4 J \J [ IS a : (4
antnavesmsnarasnsIniaemstaalasanisi AN

AT 1DUIUND

IneniinustniludiuvisveamsannmundngasSygingmansumiada
MUNTINSNNNINAUNE TN
VuNaINede NHIINENABVOUUNY

W.f1. 2553



EFFECT OF RICE ROOT EXUDATES ON METHANE EMISSION
IN PADDY SOIL

MISS MATCHIMA JAIJANTHUEK

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
| FOR THE DEGREE OF MASTER OF SCIENCE
IN LAND RESOURCES AND ENVIRONMENT
GRADUATE SCHOOL KHON KAEN UNIVERSITY
2010



Y] a d
lususeIneninus
UHINNAYVIULNY

nangas
= L% )
Inenmansurvana

MUV IMINNNINAUIRE TIUNARN

d’ a o d a a [ o 9 1 ' [ =1
YO INENHNUE: SnIwavesasnananInsndaenislantassn1siinulu
v
AUUIIVY
ti Yo a a d v a o o R
¥or i INeNINUS: UNANVFANT RUIUNN
a a d a > (] <
AN IINMTTOUINENUWUS SA.AT. 103N TUvUaNss 1J5LH1UNTTUNS
Y n( 4
SAAT. QIANA LA INaA NITUMS
@ Y] Jd
IA.AT. WYI UAUIUNS NSNS
a a d
a3. 2533 uAlszAng NSNS
et a a ¢
219158NYIn 1 INeNHNUS:
WJ}\/~ PR
219150N1U5nY
Jd v A v L4
(599PNANTINTY AT. YT UAUIUNT)
(IT/ P [
J 219150NU5PYI5 W

a a d
G? (@3. 25530 udlszavg)

ﬁ’o‘-*x—/e @’WV.

o ° ] o v d
(599F1MI1913Y ﬂ'i.a']"lJ'N HUUUINY) (Sﬂﬂﬂ']ﬁﬂi'm'ﬁgﬂi.ﬂu’Llﬂ Wﬂﬁ'\ﬁ)

auvUATHNAINIRY AMUARMZINYATAART

Al a g 1
AVANTUDINHIINYIQAUUDULNY



v a Ao W = a a (%] Q'J % 1 U (2 o
UBPANT RUIUNN. 2553. BNTNAVRIMIAAHNAIDINIINT1IRMIUanasen 19 i imuly
: [ a a Jd a a o a a @ aa
AUUINT. IMeTnuTUTyanInemaasumtiuga @M neInsNauag
Aunadoy TYufNaInedy unIINOaYYOULNLY.

dal a a J v Y 4 a 9 a J
mmmnﬂ?nynmmwuﬁ: IAAT. WYT HAUIUNT, AT, ITTUIN Llﬂ?ﬂizﬂ‘klj

unfaLo

203400

addeiiidaquszasd 1) Anvimsimdeuiivesfaiimunnduiignding
usseme MinmsneasstudaRugdoum 1 samsAnymudi Madimuldesesniindu
{17¥ovaz 96 unzdlaseninauievas 4 %’Wtﬁu'hﬁ'ui’fnﬁaﬂﬂﬁwﬁﬂﬁﬁmmﬁﬁmadwﬁa
aemsiasassMaiimunindugussons

2)  fAnvwaznlioudisudiunamsilaaldesiatimunindaiuisoum 1 uag
Wwuganauas shmsiadasmstanldssMatimunazdagiuieg oo 2 Wugaaoa
99ign wan1sAnyINYIN ﬂ?mmms1Jdauﬁwﬁmuﬁwmmamqaﬂgmmi’haﬁuﬁ:
anauns 690.9 finaniudenszanAenglan Fegeniwesdiaiuidoum 1 S 4635
faansurenszawdongignetuiisddtonedda Ysinafaiimuiivaaddesnnda
Wwuidoum 1 Aadudevaz 67 vosutanauns

3) ?iﬂy1ﬂ31uﬁnﬁu€ss14171aﬂ?mmmsﬁﬂﬂéeﬁvﬁmgmmmsmuazﬁymﬁﬂuﬁa

v Jdao

o @ 4 1 a I o ﬂ’l‘
YoINAUYDITIIMUTFoUIM 1 wazuganauas wuhSnamssandsniniadiii 2

y
' A a

Wugianuduiusfuduguvessinludaan 1ud fuiifasin ¢ = 0.385” uaz -0.3057)
wazd5uas30 (r=-0.442" Loz -0.228")

) fAnvanuduiuiseniesanmsdandassmafimufudnyasdagudini
ogmilodu msfands uordnumsduguvesnndniusoum | uazWURanauAsT Wa
M3fANYINY é“m1mi1Ja'aaﬁ1mﬁmudmsmmﬁﬂm%n’ﬁa 2 ﬁuﬁﬁuagﬁuﬂ‘?mmcﬁmdn
Ty culm (= 0.640"uaz 0.812) Thnifnudesddu ¢ = 0.837" 1Az 0.9707) 1uuno
Aene (r=0.857 uaz 0.7207) ed1elsAmuduruguinansdrduaaiinadenisdaesing
fmudes (- =0.138 waz 0.167) druanuguesiduianuduiusiudsasinsides

[ =1 a %
MasimuluFay (r=-0.695" 1ag -0.110)



203400

gasimsdaesMalimugussoimavesdniuifoum 1 uazWufanaunsi
v o @ a o v a a o 4 1 = -
AU gINUYTInamsAanaa@adniunisueunsne) (r = 0.876 uag 0.885 ) LAz

Ysunamsfands@adniumsueunensnddy) (r=0.938" 1az 0.9737)

v v
Tumeassiudnnuensinvesdiafe 2 Wug ¢ = 0638 1oz -0.695™) WuiAa
510 (r=-0.931" wag -0.8917) uazlSuIAITIN (r = -0.925 1AL -0.970 ) WaNuFuURNUTAU

v W

(] a 1 (4 =1 [ 9 -~ 9 1 @ v & ﬂ
ﬂmaqﬂumaunuamﬂmsﬂaaunwumu ﬂ'lﬂ'ni'lﬂ‘ln'mQllﬂJ'J'NZ‘]JﬂfJUﬂﬁﬂﬂ‘H'ﬂ\i"']Nl U

a add a o

Yy = ' a @ y o y o ' (<4
o Mg IHunyauNnIdnnaamaiimu uavazidsanusindnernimiindaaddesfing
sondnusmihldifansyuiunistimueendiadu (CH, oxidation) uagdewaldaasnsims
Yaesmafimunndugussoma TuvaziilSuiasdeaditalusin ¢ =0.20s uaz 0.396")
: o 9 Aid s aa a ' [ ' (24 ) 9/
uazthminuvasn (r = 0110 uag 0.217) ¥dniwanedasinislassimalimuiion
TuiFayan
a o o o { .; 4
Joruouuzarsmuimuiugd e duiniu e ldiduuuimalums

Y o o P wa ' . a
USulgeiufdnniiguauifldesiatimudunz 1nandnd1ig



Matchima Jaijanthuek. 2010. Effect of Rice Root Exudates on Methane Emission in Paddy
Soil. Master of Science Thesis in Land Resources and Environment, Graduate School,
Khon Kaen University.

Thesis Advisors: Assoc. Prof.Dr. Patcharee Saenjan, Dr. Wanwipa Kaewpradit

ABSTRACT
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This research 1ims 1) to study the pathways of methane emission from paddy soil to the
atmosphere. The study was conducted by using Chainat 1 rice variety. The results showed that
the amount of plant-mediated methane accounted for 96% while via flooded soil was only 4 %.
These findings suggested that rice plant is one of the crucial factors for atmospheric methane
emission.

2) To study and compare the amount of methane emission from Chainat 1 and Sakon
Nakhon rice variety. The measurements of methane emission rates were conducted throughout the
growing season. The results showed that amount of total methane emission throughout the
growing séason from Sakon Nakhon was 690.9 milligrams per pot per season, which was
statistically higher than that of Chainat 1 with only 463.5 milligrams per pot per season. The
Chainat 1 rice released methane 67% of the methane emission emitted from the Sakon Nakhon.

3) To study the relationship between the amount of root exudates with morphological
features of rice roots and dry weight of shoot from Chainat 1 and Sakon Nakhon rice varieties .
The results showed that amount of root exudates of these two rice varieties was negatively
correlated with morphology of their roots, i.e. root surface area (r= -0.385  and -0.305")
and root volume (r= -0.442" and -0.228“).

4) To study the relationship between the methane emission rate of Chainat 1 and Sakon
Nakhon rice varieties, morphological features of the above-ground rice plant, root exudates and
morphological features of root. The result showed that methane emission rate into atmosphere of
these two rice varieties depended on space volume in culm (r = 0.640"and 0.812"), shoot dried
weight (r = 0.837 and 0.970") and tiller numbers (r = 0.857 and 0.720“). However fresh shoot
diameter had less affected on the emission of methane (r = 0.138 and 0.167") and the height of

shoot had negative correlation with the emission of methane (r = -0.695  and -0.110).



203400

Methane emission rate into atmosphere of Chainat 1 and Sakon Nakhon rice varieties had
high correlation with amount of exudates (milligrams carbon per hill) (r = 0.876 and 0.885 )
and amount of exudates (milligrams carbon per grams of shoot) (r = 0.938 and 0.9737).

In contrast, root length of the rice varieties (r= -0.638 and -0.695"), root surface
area (r = -0.931" and -0.891") and root volume (r = -0.925 and -0.970 ) was highly negative
correlation with methane emission rate. Although the roots of rice was expected to release
exudate, which served as substrate for methanogens, the rice roots also released oxygen which
may induce the process of methane oxidation (CH, oxidation). This results in methane emission
reduction from the soil into the atmosphere. The root space volume (r = 0.205 and 0.396 D)
and root dried weight (r = 0.110 " and 0.217 ) had slight positive effect on the methane
emission rate.

It is recommended that more rice varieties should be studied for future research on the

improvement of rice varieties with low methane emission and high yield.
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