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Apichat Modtad 2012: Effect of Nitrification Inhibitors on Nitrogen Fertilizer
Transformation and Nitrous Oxide Emission in Corn Field. Master of Science
(Environmental Technology and Management), Major Field: Environmental
Technology and Management, Department of Environmental Science. Thesis Advisor:

Associate Professor Patthra Pengthamkeerati, Ph.D. 95 pages.

Enhancing efficiency of nitrogen fertilizer can be done by slowing nitrogen (N)
transformation rate for maintaining N in soil. The laboratory and field trial experiments were
conducted to compare the effect of nitrification inhibitors (NIs) (dicyandiamide [DCD] and
neem [Azadirachta indica) oil) at two rates of 5 and 10% w/w or v/w fertilizer on soil N fate
(NH4+ and NO,) and nitrous oxide emission. Under controlled moisture at 60% of pore space
and temperature at 25 and 35°C, DCD and neem oil can reduce N transformation rate by
prolonging NH4+ in soil and minimizing nitrous oxide emission for both studied temperatures
and rates fertilizer .The application of DCD and neem oil at a ratio of 10 % (w/w) gave a
maximum efficiency for slowing soil N transformation. DCD application tended to have a better
efficiency in slowing nitrification process than neem oil. Field trial was also conducted to
investigate the effects of NIs applied on soil N fates and corn yields (Suwan 4452) at the Khon
Hin Son Research Center, Chacheongsao province. The experimental design was RCBD with 4
replications. Result from the field study showed that NIs reduced rate of soil N transformation
and decreased nitrous oxide emission from thr field. The application of DCD at a raio of 10 %
also had a maximum efficiency for retarding N transformation, as was observed in the
laboratory incubation. Despite NIs had a tendeney to increase corn yield in comparison with the
control plot (applied only fertilizer), there were not significantly different except for grain N
uptake. Hence, the finding in this study supports that NIs application retards N fertilizer

transformation, minimizes greenhouse gas emission and increases crop productivity.

Student’s signature Thesis Advisor’s signature
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a3euanszuIn luasin Yy (Nitrification Inhibitors)
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31 faulag91n Nelson and Huber (2001)
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Dicyandiamide (DCD) (H,NC(=NH)NHCN)
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Ao (Azadirachta indica)
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30: Jones et al. (1989)
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v Y
MIWUINN 7 HavoIasGudanszuums luasiinguaodsuamen Tudioy Tuszdu

woulfiamsnoasimsldie 30 nn./1s guungd 35°C

84

UsuawenTudiey @wn. Tulasunn. au)

A3 Sudi
SuAY

7 14 21 28
F 135.51 120.45 119.82 108.53
F+ DCD 5% 118.57 152.45 143.97 135.50
F+ DCD 10% 26.35 116.69 146.80 149.62 143.97
F+NM 5% 120.45 141.16 138.33 127.04
F+NM 10% 124.22 141.16 135.50 121.39
MR dsuauguldijeediuaen (F) nazdsunimslaasdudesu

1 g a 09; % [ 1 1
uueluenssia DCD uaguiuugzial (NM) 1ua¢151ﬁ’;u¢11m
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MIWUINN 8 HavoIaIFudInTzuIumMT luasiinsuaodTuamen Tuidioy Tuszdu

Woulfianmsnoasimslaie so nn./ls guugl 35°C

85

UsuaweuTudion . Tulaswu/nn, au)

M3 ' U
(FUAU

7 14 21 28
F' 154.33 197.61 180.68 177.86
F+ DCD 5% 150.56 248.43 225.85 217.37
F+ DCD 10% 26.35 146.80 231.49 214.55 208.90
F+NM 5% 154.33 214.55 211.73 189.15
F +NM 10% 154.33 208.91 208.91 191.97
HIEIHe) amsunuaulaileediunen (F) uazdrsunimsldasdudes

1 g a g’ % [ 1 1
wueluenssia DCD uaguiuugzial (NM) 1ua¢151mumm
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MIWUINN 9 HavoIasGudInszuIums luasiinduaodsuialumsn luszeau

Woulfianmsnoasimslaie 30 nn./ls guugi 25°C
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Usunaluasn @n. TuTasauwnn, au)

RE3T S
Fudn

7 14 21 28
F 25.31 30.70 28.25 20.32
F+ DCD 5% 27.89 37.39 31.47 22.77
F+DCD 10% 11.30 27.77 36.68 30.27 22.44
F+NM 5% 26.64 34.09 27.68 21.23
F+NM 10% 27.73 33.66 27.41 20.86
MR 1 dsuauguldijeediuaen (F) nazdsunimslaasdudesu

[~ a c’.‘ o @ 1 1
uuaduasyia DCD uaziuuazian (NM) 1”@@]31@1’31&@]1\1‘]
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MI1WUINA 10 WAVeIANTTUHINTZUIUMS M HiaFuaoaolsuia lumsn Tuszen

Woulfianmsnoasimslaie so nn./ls guugi 25°C
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Usualuasn @n. TuTasauwnn, au)

RbAT sl
A 9
FUAUY
7 14 21 28

F' 29.96 30.26 28.56 24.99
F + DCD 5% 29.38 35.18 31.99 30.47
F + DCD 10% 11.30 31.78 35.56 32.28 30.10
F+NM 5% 28.09 33.11 29.89 28.62
F+NM 10% 27.62 31.33 29.97 26.81
HIEIHie) fsunuguldileediufen (F) wazdsuiTmsldansiudain

[ a c’.‘ o @ 1 1
uuaduasyia DCD uaziuuazan (NM) 1”@@]31@1’31&@]1\1‘]
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MIWUINA 11 WaveIaIdUdInIzUIUMI IS insuaodollsua lumsn Tuszeu

Woulfianmsnoasimslaie 30 nn./ls guungi 35°C
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Usualuasn @n. luTasauwnn, au)

fsy S
SuAY

7 14 21 28
F' 32.77 34.67 27.63 20.67
F+ DCD 5% 31.95 39.67 28.59 23.23
F+ DCD 10% 10.18 32.89 40.11 28.65 22.87
F+NM 5% 33.94 38.56 29.52 22.54
F+NM 10% 32.73 40.21 29.33 22.57
MR 1 dsuauguldijeediuaen (F) nazdsunimslaasdudesu

[~ a c’.‘ o @ 1 1
uuaduasyia DCD uaziuuazian (NM) 1”@@]31@1’31&@]1\1‘]
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MIWUINA 12 WaveIaNTTUHINTZUIUMS IS HinFuaodaolsuia luasn Tuszeu

Woulfianmsnoasimslaie so nn./ls guugi 35°C

&9

Usunaluasn @n. luTasauwnn, au)

fsu ' un
FUAY
7 14 21 28
F 29.32 28.03 23.88 20.84
F+ DCD 5% 29.17 33.51 25.67 23.60
F +DCD 10% 10.18 26.99 34.61 25.22 24.15
F+NM 5% 26.63 35.34 26.35 25.12
F+NM 10% 2671 37.27 27.06 25.55
MR dsuauguldijeediuaen (F) nazdsunimslaasdudesu

[~ a oy % 1% 1 v
uuuiuarsyia DCD uazuiuuazial (NM) 1ua¢151ﬁ’;u@11ﬂ@]



4 [ qu an v 1 U 9 [ 4 a A [
MINUINT 13 Nﬂ“]]’f]\iﬁ”lﬁEJ‘]JENﬂi%‘]J'Juﬂ"IiUlu@]iv\lm%u@]ﬂﬂﬁﬂaﬂﬂuﬂﬁqu@liﬁ’f)?)ﬂ]'l“])’ﬂ (N20) nniauluszaundainaaes

dasimstacsundluasaoonlaa (lulasnsu/ms.u /)

L 21 29 2 6 9 12 19 27 1 10 17 24 8 26
e W, e WA, WA, WA, WA, WA, wea.  Ne. e e de A .
F' 100.85 21.67 12693 7656 4210 2615 27.77 2118 1677 1690 13.16 551 553 739
F+DCD5% 10696 21.66 6875 3197 2627 1658 17.14 1532 972 985 753 478 580 6.73
F+DCD10% 10256 22.52 5030 29.69 2581 1203 11.78 1079 856 779 622 420 792 5.75
F+NM5% 10229 19.66 99.42 4036 3836 17.63 17.58 1721 1401 1332 924 481 641 6.17
F+NM10% 10483 2031 8534 3836 3294 2414 2357 1953 1471 1248 722 533 653 557
wneme msunugulaileedrunen (F) wazduiTmsldansiudaimmiaiiuanssiia DCD uazivuazem () Tugas

FIUANE

06
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v Y
MIWUINA 14 WAV0IANTTUHINITZUIUMS M TiaFuasSuamen Tudloyluauly

seavuilainnany

UsuaweuTudion @n. Tulaswu/mnn. au)

A5 21 6 9 12 27 10 24 8 26

a

we, WA, WA, WA, wea. 38 N8 na. .

F 37.94 46.69 3327 36.77 32.68 3152 2685 2451 21.59
F+DCD 5% 39.69 50.19 36.77 4552 3794 3852 3035 28.01 25.10
F+DCD 10% 39.69 53.69 3852 4552 39.69 4027 3035 28.01 28.60
F+NM 5% 43.19 46.69 36.77 38.52 36.18 35.02 28.60 26.26 26.85

F +NM 10% 43.19 4844 35.02 36.77 36.18 36.77 32.10 28.01 21.59

1 [

1 Y
HIEIHe) amsunuaulaileediunen (F) uazdrsunimsldeasdudes

[ a c’.‘ o @ 1 1
uiaduasyia DCD uaziuuazian (NM) Gluammaumm

v Y
MIWUINA 15 WaveIaTdudanszuIums asinsuaodsuna luasnluaulusedu

ulaaneaog

Usualuasn @n. luTaseunn. au)

A5 21 6 9 12 27 10 24 8 26

we, WA, WA, WA, wea. 38 N.e na. N,

F 17.09 11.23 1834 1237 2.949 7.60 2.65 2.77 1.96
F+DCD 5% 17.38 934 2193 19.14 9.336 7.54 3.71 3.32 2.04
F+DCD 10% 16.27 936 2276 19.63  8.402 7.46 3.28 2.80 2.18
F+NM 5% 16.63 10.03 23.02 1490 2973 7.31 3.04 2.80 1.89
F+NM 10% 16.30 10.14 2354 17.57 4.685 6.26 2.69 291 2.05

(%

1 o 1+ ' a2 o o A 1 o 3 1
HNELTiA A1 Uﬂﬂﬂﬂuﬁlﬁﬂﬁlﬂﬁﬂx‘llﬂﬂ? (F) wazgmsunIms laasdugesu

1 g a 09; % [ 1 1
wueluenssia DCD uaguiuugzial (NM) 11!@@]51ﬁ3u@nﬂ”]



92

4' 1 Y 09)1 aan any o 1 oy v 9 Y 9y
AT NANUINN 16 Wﬁell@\iﬂ1iﬁlﬁffﬂiﬁl‘ﬂﬁlx‘lﬂ§]ﬂﬁEﬂllu@li"NLﬂ‘Iﬂ!ﬂ@u']ﬂuﬂﬂutlﬁ\isll@\i‘lﬂ'ﬂv\lﬂ

J

Y
AeITA TN UT a3 T0l 4452

ERE}

2

fM5uMINaans wminduuds (nn./19)
F 725.1£176.8
F +DCD 5% 835.0+124.1
F+ DCD 10% 771.3£118.9
F +NM 5% 825.8+69.7
F +NM 10% 802.0+160.1
F-test NS
CV (%) 17.18
IR ‘ dsuauguldijeediuaen (F) wazfsuiTmsldasdudasn

[ a 2’ % @ 1 1
wulueanssia DCD uaguiiugzial (NM) 1uammmmm

Ns  lufianuuanandunieadfednedl tedaanssauanudeiuios

9

a2 90 (P<0.1)
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d' 1 (% 09)1 Aaaa an [ 1 oy Y 9 dy
AINNUINN 17 Wﬁ‘ll’éNﬂTiGlﬁﬁﬁEJ‘UEJ\‘lﬂ;]ﬂﬁEﬂllu@li“mﬂ“Iflmﬂu']ﬂuﬂpjﬂsllﬂﬁslﬂ’ﬂwmﬁEN

[

dalWusgissal 4452

MIUMINAA0 wanaaind 1 Ina (nn./15)

F 1,520.0+195.9
F + DCD 5% 1,716.7+110.7
F+ DCD 10% 1,656.7+169.5
F+NM 5% 1,626.7+ 82.2
F + NM 10% 1,683.3£212.9
F-test NS

CV (%) 9.88

IR ‘ dsuauguldijeediuaen (F) wazfsuiTmsldasdudasn

[ a 2’ % @ 1 1
wulueanssia DCD uaguiiugzial (NM) 1uammmmm

Ns  lufianuuanandunieadfednedl tedaanssauanudeiuios

9

a2 90 (P<0.1)
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d' 1 ] 09)1 Aaaa Aany ] 1 oy o 3 A dy )
AN HINN 18 Waell@\iﬂ’liiﬁ?ﬂiﬂ‘ﬂﬂ\‘]ﬂaﬂﬁfﬂllu5‘5]5V\ILﬂ“IfuWGUWﬁUﬂLNaﬂﬂﬂ31NGﬁuiﬂﬂa$

¥ 2y e
15 vosim Inadesdn’ UTPITIU 4452

fMIVMINANA niinmdaiinnuiudesas 15 (nn,ls)
F 916.7£98.1
F + DCD 5% 1,041.9+76.9
F+ DCD 10% 998.0+73.4
F+NM 5% 982.3+83.0
F +NM 10% 1,019.3£125.5
F-test NS
CV (%) 9.41
IR ‘ dsuauguldijeediuaen (F) wazfsuiTmsldasdudasn

[ a 2’ % @ 1 1
wulueanssia DCD uaguiiugzial (NM) 1uammmmm

v A v

NS Tusianuuanaafiuneadnodall odaamszauaNudoiuos

9

92 90 (P<0.1)
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