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# # 5287310520 : MAJOR ENVIRONMENTAL SCIENCE
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ATTAPON SOPHAPONGSE : EFFECT OF VETIVER GRASS PLOUGH AND WATER
LEVELS IN RICE FIELD ON SOIL PROPERTIES AND METHANE GAS EMISSION
ADVISOR : ASSIS. PROF. KANOKPORN BOONSONG, Ph. D., CO-ADVISOR : ASSOC.
PROF. SOMKIAT PIYATIRATITIVORAKUL, Ph. D., 128 pp.

This research aimed to study the effects of vetiver grass plough and water levels on soil properties and
methane emission from organic rice production in Cha-am District, Phetchaburi Province. The studies were
conducted in four plots of approximately 800 m” each. The factors studied were (1) soil improvement i.e., plot with
vetiver plough (cultivated vetiver grass for approximately 500 days before ploughing) and plot without vetiver
plough (cultivated rice for 3 consecutive crops; and after each harvest, sunn hemp was used as green manure for soil
improvement) and (2) floodwater levels i.e., 5 and 10 cm. The rice Oryza sativa L. cultivar Chainatl was cultivated
using broadcasting technique for 117 days. The methane emissions were measured 6 periods during growth stages
of rice i.e. germination, seedling, tillering, booting, milk grain and harvest using static closed chamber technique.
The results indicated that soil in plots with vetiver plough had significantly higher pH (7.38-7.42 and 6.74-6.82),
electrical conductivity (0.45-0.52 and 0.19-0.27 dS/m), Eh (-106.93 to -110.21 and -109.29 to -113.38 mV), bulk
density (1.33-1.36 and 1.21-1.24 g/cmz) and exchangeable K (72.96-74.39 and 46.70-58.04 mg/kg) than soil in plots
without vetiver plough. For methane emission, the values from plots with vetiver plough with both 5 and 10 cm.
water levels (15.79 and 18.19 mg/mz/hr) were lower than plots without vetiver plough (25.29 and 29.96 mg/mz/hr).
The methane emission trends were increased with rice growth stages i.e., lowest in germination stage  (0.60-2.83
mg/mz/hr) and highest in milk grain stage (52.22-86.86 mg/mz/hr). According to the correlation between soil
properties and methane emission, the results indicated significant correlation (p<0.05) between soil pH, electrical
conductivity, Eh, temperature, organic matter, organic carbon; and methane emission. In addition, shoot height and
total biomass of rice were significantly correlated with methane emission. Whereas floodwater level showed non-
significantly correlated with methane emission (p>0.05). However, there was the tendency that plots with 5 cm.
water level emitted lower methane. For rice production, the production in plots with vetiver plough with both 5 and
10 cm. water levels (421.47 and 401.35 kg/rai) were higher than plots without vetiver plough (374.72 and 366.72
kg/rai). In conclusion, overall results suggested that soil improvement by vetiver grass plough emitted lower

methane while yielded higher rice production.
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heterotrophic CH,CH,OH + H, > CH,COOH + H,0
Nitrosomonas sp. 2NH 4+ +30, > 2NO, +2H,0 + 4H"
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Methanomonas sp. CO, +4H > CH, +2H,0

o o 4

2
P~ . ¥ = o A
NH1: Yoshida (1978) @1\‘10\111!1/]?{1!8 AT UUNU (2550)




23

d‘ a k%
3) matlasuulassinemisuSnusndn
Y I A A a a A Aa o ¥ & Y AN o a A [9Y a
idluisnaunsonsy@ulaldluduniimstauh Feimlidnsagiey Ao MyoonFau
9 9 ' ' 3 A a A A4 9 '
anson 1) usnld Tagrmuges91ma (air space) NUFNAMVlY Tagiunnsindunnszae

[

' ' 1A a g 2 g a { a v & a a

pon llauIngjizegusnuausuuusuilunsnuniioondou auiu Usnusnd e dudd
' 1 Ax o a 1 A (=N a A [ ~ad a doy v o &
ié‘i'ﬁ’JNﬁ"Ju‘ﬂMﬂ?“ﬁﬂﬂﬂ“ﬁl%uuﬁgﬁ’)u‘lflllllﬂﬂW"”HE)E)ﬂ“HL%uL“I/TiJf)‘L!ﬂ“lJﬂ”lﬁiJ“]fuf]f]ﬂG]fhlﬂ“]iﬁiJWﬁﬂ‘U%u
aa o tgw 1 =3 a 9 a Lg g’/
TAIY Ll’t']ﬂ“’tﬂﬂqu‘Wll'Nﬂ'lﬁ@li\ivluiﬂililuﬂlu‘ﬂiL’JﬂliWﬂGUTJﬁ'IiJ'IiﬂLﬂﬂ“UMTﬂﬂ‘IUTﬂiL“ﬂu%?ﬂ%u

[l 3’, %’ a a 9 d[ a c§' =\ 4 (2%
u'5smmmmsmu%umm“lﬂ“luﬂumnmﬁﬂ@un miumnmm:umﬂu"lmmmmzﬂw
z:‘ 1 =3 A a ?IIJ 1 a a =3
VluTmmuwmmzﬁwamimﬂuk\imummuﬂuwuuu HazNuMYseansAInYeIn1TAsa

A a o = ' A a A J =2 o
hluiﬁili]usluﬁﬂTW“Vlllf)f)ﬂ“]ilﬁﬂuﬁ1%$ﬂﬂ’l”lﬁ'ﬂ"l1/‘|1ﬂllf)f)ﬂ“]ﬂ%uq\i m@ammau”lc]mmmmsmqmm

[ a
TuTaswusz ldemesoonsiou
2.6.4 m3tlasuulasmanmenn

Tagi lmsuldounlamemenimvesaulundniianudiradesniimslaeunilag
z:' U g’; Y A Aa oA a o A o A Y 3
nanmne 3 g ilesninlumalfianeasnsteylanay Tonsau uaz lavinienshaulilu

. 2 o Y Y a a A < (=] g 19 A o A A
A3 (puddling) H991 19 15983 19v09A T AUz LVILBZUUUADAUY LaToRvesmMT laviuiien Ao
1 1 o A 9 %’ Wd-cg o g [ v A Y
heaemstingr Auduiinlaaru nazduilumsiangiriivdae
a da X Y o a Yo o w ' . 9 o 2 2

Tuauniilevery d1viaulioadInuuuy (compaction) Tael¥sa lawiing 3913
A o ¥ ' D) ' a ' 3 9 o q ¥ a g X !
e ld Idanuruiuamudesmsneunvzddestindiuez i vnanaadngaaiu uazsrean

%’ 4 o Aa I
WSunamslsidenlssumeumsiauliiluay
a a A
2.7 masayAnlnvesdn?

a a 9 ] I A a a o ¥
ﬂ?i!fﬂiiymﬂiﬁﬂ]ENGU'I’JLLUQE]E]ﬂLlIu 33282 MO fﬂilﬁ]iﬂJm‘UT@WI'NaW]‘NLLa%Gl’U n13

a a o a a < a a 1
Lﬂﬁmlﬁﬂiﬁﬂ]ﬁﬂ]ﬁﬁﬂwuﬁ Llagﬂ13&%3@]}W]UIGW]’]\W#’]UHJ§@ 5’]EJa$L%ﬂﬂm@ﬂﬂ’lﬁmﬁﬂ!}lﬁﬂiﬁllﬁﬁgj

Y
A W

=
TSYTUANU



24
2.7.1 masayAniamaddunaz]y (vegetative growth)
a a 1 z:y ] Id A
mawageauTalugnatiuieesniu 2 szoe Ao

1) sTEzAUNA (seedling stage)
a a :3’ A g‘/ "9 A < o 9 A 9 =
MIyTan Taluszez Uz uAad1215 M99 NNNAAIUNTLNIT 1T ULANND G121
° - < I ' ' a a 3
suly 5-6 1o szeziidnez ldommsnnwaaiudiulug msnsayaulaluszez il

sz 20 U

2) szazUUANND (tillering stage)
a a A 2 Z .9 A ) $ g A g
mavs Ay Taluszez g uauat iz uIanne 11UANNBEIga IUNTENIVIITNAI

' Ay . . . Y 3 v N Y ! 4
ADNDOU GLujgﬂg‘ﬂ(’U']’JLW]ﬂﬂE]Q\jq@'I (maximum tlllermg stage) mLﬂu"UTJuﬂJ VIV TOBIULAING U

]
IS

4
NIEIINYA (critical photoperiod) T99z00NABN MIIyAl Taluszez Hzeglurialszanaiun

21-50 U TuGlgndn
a a v d
2.7.2 M3y AUIAMIMSAUWHE (reproductive growth)
a a ] z:y [} I A
masgeauTalugetiuiivesniu 3 s2o2 Ao

1) sz8za319neNBOUYIT0IZELINAYEADN (panicle initiation stage)
A 9 ) Yy v 9 A o 9 2 4 o o ¥
etk szazd1aNnegIgana) Audnaztadidugeunnazlasudnyuzndiay
I o ¥ 9 9 o A i i r . a Y 9
suvyuudrdunan 9179za3199a01ia¥0A0N (primordium  of panicle) U A 1wTOGATIY
Y 9 R < a 4 \ o < D) ) ]
molududn Feezmiugadjeq gilammaoy uazae lvzWaunilusiedin mmiudezads
' . e . 2y ¥ 3 a a e
FDADN (panicle initiation) Tagimuasnilszneualsaenans Tagsou masaay Ialuszezilay

| 1 o A o o A 9 v 2 = Y 9 ¥ 9
ﬂgiu%?iﬂﬁgi\l']ﬂnu‘ﬂ 51-65 u‘]Jﬁ]’lﬂ'JuLiﬂJ’lJQﬂ"U']'J AN UUIITVIFISUSUIINNDN

2) szazINIAINBY (booting stage)
2 ' 9 A o 1 I ' = S =R 3 '
Glu5$ﬂ$uﬂf]ﬂf]f]usll'E')Q‘U”I’JﬂgljllsllEJ']ﬂﬁjiﬁ@%“%ﬂlﬂu%@ﬂ@ﬂﬂﬁuuﬁm G]f\'ifﬂglrl’iu?']ﬂ']ﬂclﬂ
1 Y A o Ul Y v 9 9 2 9 = o
EUENGL]J‘ﬁQ (ﬂag leaf sheath) WE]T!?JGUE]@@ﬂﬁ]uuaﬂymzuqulﬂqﬂa']ﬂﬂﬂﬁuéll']?ﬁqwa\i"ﬁ\?ﬁ'lll'ﬁﬂﬁ\uﬂﬁ
Y o a a dﬂl 1 [} o A o o A 9y
hlﬂ@fl']\islfﬂlﬂu ﬂ']ﬁlﬂﬁﬂlulﬁﬂiﬁcliv!ﬁgEJngﬂg@giusﬁj\iﬂﬁgn1m’3uﬂ 66-72 uUﬂ]ﬂ’JuﬁNﬂQﬂm1’J

Pl
@ @ ' o J
“I’iENi]'Iﬂuu%ﬁ’1]8L"lT'l?Jinggﬂﬂﬂﬂ@ﬂngNﬁﬂquﬁ



25

o d
3) szazeanaAdnUasHaNWUHE (flowering and fertilization stage)
A 9 ¥y g A 9 g ) . ' g )
Wed1aouauual 4119z a9r0a0n (heading) 09n11nNU 1Y ABIINUUABNUIIE LI
(flowering) WioulunsUfaus iWeaendiuiuduinasazuanseniitldazaounasnaunu
. . o A I 2 a a dal a a ci’ [l [}
(fertilization) FadotTumsauganissyanlaluszost mssyaulaluszoziiazedlurig

o A @ v A 9 [ Y = Y 1 s 3
Uszanaiun 73-87 uummmmﬂgﬂmn HANNUUIICFISUSINAAUIUY
2.7.3 m‘sm’%tymﬁmmﬁﬂ (grain development)
Aa a ' A I A
mmsmumﬂﬁclumquumaamﬂu 33382 1D

1) FLAZINAATIIUN (milk grain stage)
[V a a o 1 a T W 4 1 a2 ~ a a
“I’ia\1ﬂ'li’IJgﬁu‘ﬁﬂ1EJGl‘Llﬁ\1VlGULLZ"IZLﬂﬂﬂ?illﬂﬁﬁﬁﬂlﬂﬂl‘?}fﬁﬁ“ﬂgv\lﬂ'ﬂ ﬂWEJGlUﬂﬁUﬂE]ﬂ‘VIIIQﬁMTJ
Yy 9 YA A A o Y H = 1 a a g ] ]
LA f]ﬂ‘IﬁJ’E]°1J‘lJﬂSﬁllﬁﬂHm%ﬂﬁWSUWHNﬁﬂIWQﬂ!HLTTaﬂ“] msmitymﬂmimzEngzagslummsxmm

o A o o A D) o Y = Y 2y
IUN 88-97 u']Ji]'lﬂ'JutiﬂJ’ngﬂ"U'l'J “Viﬁ\ﬁ]1ﬂuu%ﬁﬂ3lﬂ]1q58ﬂ$mamlﬂﬁ

2) szez1naauile (dough stage)
@ s 3 [ = @ 2 H = [} I < Y A
MaIINTZezmaniuY wanazlmsnauNnIuIMNUNEV YU Huwdeuilsi
<3 é’ a a z:y (] (] o A o o A Y [ g’/
uvavy MawsyayTaluszestzod luglszanaium 98-107 Huanduisulgnidin naaniu

=< Y 1 < '
WISLFIIINangnLn

3 ' 0 . .
3) szeziNangnun (ripening grain stage)
o : g < o 2 g 2 A & X g g
nasInszozuannils Lllﬁﬂ%W@lu]ﬂ1ﬂﬂluLﬂulllﬁﬂVILHN“UHWifZ]iJiUﬂ”IiLﬂ‘ULﬂE]’J N3

a a z:y ] 1 o A o o A 9 a o ¢ g’/
i Taluszestazeglugiaiun 108-120 1unnTuiEulgnd1i (essnqal imiaeasu, 2526)
2.8 izuuﬂgn%’rfluﬂﬁzma"lm (rice cropping system in Thailand)
szuumsilgndnludszmalnsuanaislanszoumsilgndnluwaiouTasnall Tae

[ @ o o ' o o
ISINIRAT! 3 FEUUNAN ﬁ@ TZUUMITIMUINYDA ICUUNMTNMUIVIIU LUASTSUUNTITINIUIAN Iﬂﬂﬁ

2 o &
I1YATIDIAAIU



26
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