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ABSTRACT

Carbon fixation in the ground is the reduction of green house gas having low cost.
The efficiency depends on management of soil, fertilizer and water. This experiment was
conducted to study carbon fixation in cassava planted area with fertilizer management for
long term. The experimental design was RCB with 4 replications. There were 5 treatments
including 1) No fertilizer,2) Crop residues, 3) 16-8-16 kg of N-P,0s-K,O/rai, 4) 16-8-16 kg of N-
P,0s-K,O + compost 1 ton/rai, and 5) 16-8-16 kg of N-P,0s-K,O + crop residues 3 ton/rai.
Cassava variety Rayong 11 was planted in 2014/15-2015/16. The result revealed that the
highest of CO, emission was found in sandy loam (Huai Pong Series:Hp) at Rayong Field
Crops Research Center, in using continuously of 16-8-16 kg of N-P,05-K,O + crop residues 3
ton/rai. The level of CO, emission was 145 kg CO,/rai/year. The average of Carbon
accumulation in root, stalk , stem and leaf were 603, 130, 124 and 110 keC /rai respectively.
Using 16-8-16 kg of N-P,0s-K,0 + compost 1 ton/rai was the best treatment to fix carbon in

the ground. It was caused of organic carbon raised to 7.9 %.
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1. anmuIndeunaaagaUan
1.1 Ysuauuelu

fgauany 2557/2558 dn1snseaneivesufsudisalianeluyie 6 ouuwsn JUsunamusm

naengAUan (20 w.A. 2557 - 31 w.A. 2558) Wiy 1511.2 fadwuns (Figure 3)

fauany 2558/2559 Helufistislussezusnvaimsiasaiuln Ture 4 weuwsn dusunaie

JunaennUan (19 fl.e. 2558 - 31 5.A. 2558) WU 1632.2 dadiuns (Figure 4)



1.2 Ay

fufinaaoadugaiuielts suavelts sunewles fwinszees mamslnseiau Tdnume
doAudufunseduiiu fuvulifiiey Ae 3.8 - 5.7 SUSaidunisTrglufuvuegsewing 0.96 -
1.86 Wesldud fsinumeanefaiiduusslovisofiv 22 - 282 Sadnfuseilaniu uavillnunadoi

waniUdeulani agsening 19 - 45 Tadnsuseilansy FedIngd Ineszauingivesiieviilunisugn

' @

Tudrlgndane 4.6 (CIAT, 1979) seauIngAvesdunseingwiniu 0.80 % seauingAneanedanidy

Uselovd warluunadeunwanasulamindu 7 way 30 faansusenlansy ; lwf 2539) (Table 1) 4

ANUVUIMUUTINYDIFUBEYTENIN 1.50 - 1.61 NFUdogNUIANUAWRT wardBuvIdn1sUaURYTENINg

a

0.55 - 1.08 Wasidust (Table 2) uaznalinziAundsanuiisnandndi 2 w1 fudeugay
auysal uazlivTunudunIdasuauanas (Table 5-6)
2. WANAALATDIAUITZNOUNAKEN

107 1 (2557/2558) msUgnifudUzvdaszens 11 iuiendieny 12 ey nud rinandaiian
waznandAnulegean 5,301 uaz 1,456 Alansusials Lﬁ@iﬁﬂﬂ 16-8-16 Alan3uN-P,0s-K,0nals stuiule
nausulusiudgnda 3 dusials InalAesiunsldde 16-8-16 Alansu N-P,0s-K0sials uazldde16-8-16
Alandu N-P,Os-K0si0ls Saufudendn 1 dudels Plvnandniaan 5215 uaz 3,975 dlandusels 1
nanamwde 1,435 way 1,099 Alansusals amudisu memasmﬁﬁaﬁwﬁzy?ia Aunslildde waz n1sla
naudulusfudenda 3 dusiels Mlinananian uaznananutls 982 uay 363, 1,906 uay 602 Alan3u
fols muadu (Table 3)

TuT7 2 (2558/2559) wuin msUgnifudiuzndsszees 11 Inelaty 16-8-16 Alandu N-P,0;
KO siols Winandniian uasnandnudegegn 3,317 uag 757 AlanTusiels IndlAeaiun1slde16-8-16
Alan3u N-P,05-K,0 silssaufudendn 1 dusels Piinandniian 2,738 waz 622 Alansusols waneng
atnefidudfoyds Aunsldde16-8-16 Alan3uN-P,0s-K,Osels safulanaudulufiudevds 3 dusials
nslanavsulusiudends 3 fusiels wagnslaildde Mvinananian uaznandauds 1,665 uay 396,
1,417 uay 324, 756 wae 161 Alandusiols mudndu (Table 7) agrlsiny nslinandaludi 2 agly
sviui vetdlesaniiluiistadlussesusnvosmsiadaiuln Tuts 4 deuwsn shlvitudUsndessdn
nsLRSYLAULR

Usunaudunidasuauludiunng o vasdudrusuas
W7 1 (2557/2558) Usnadumidansuenludiusing o vesiudwendsiugszens fleng 11

12 \feu wuin Susinadunidanfueuludiuvesiunniign sesasunie druveani du uaz lu
mua1du lade16-8-16 Alansu N-P,0sK0 dalssaudulanaudulududlends 3 dudels dUsunu
dunidarfueusiumnaiunniign windnsadfegreiideddndeiunislalonsaitou 4 vyt
TnsUTinaansvouitudzndagald lagninifveglusn mih du wazluvesiudvznds 1de 603

130 124 way 110 Alansuc mals (Table 4)



Tl 2 (25587/2559) wuin UisnauduvEdansuenludusing q vesiudwendsiugszees 11
flong 12 1Weu lalumnsemnsadfedtedifuddy uasduiune e desniiufisadlussezusnvos
mMsiasaivle lugas 4 Weouusn lvsudusndveinnsadyduln Wldnandns Usunadunid
ansuauludiusing q Salusuasilusae (Table 8)

3. msUdesfitgarsuaulneanlen
U7 1 (2557/2558) nmsdaavdes CO, lunsazsyes wuin dlelinmssuniudu axiinms
YanUass CO, iy (Figure 1) wagn1sUanlaes CO, sian1sdan1sdeuaziavgnniiy Tun1sugndu
dgndniugszees 11 fleng 12 1w wui Tale16-8-16 Alan3u N-P,0sK,0 siols saudulanaushily
fudends 3 fusels dnsdanudos CO, mnfign 131.4 Alansuco,melivod IndiAssiunisldde

o [y

16-8-16 Alan¥u N-P,0s-K,Onals Sauiutlensin 1 dusels fflnsuantdes CO, 124.4 Alandu CO.m0

]

v o

l3siod unnenansadfedadidedAynisladewnd 16-8-16 Alansu N-P,0s-K,0 sials nslanausuludiu
d1Uends 3 dusials wazlaildle fiflnnsUanudes CO, whiu 103.4 108.5 uay 90.4 Alandu COmols
Aol ANEIAY

Tul9 2 (25587/2559) wuin Wnaludnuwaziierfuli 1 (Figure 2) Ao nsld1e16-8-16
Alansu N-P,0--K,0 mals sruiulanauaulusiudruznas 3 dusels din1svanvasy CO, mﬂﬁqm 158.7
Alansuco,sialssal IndiAssiunislale 16-8-16 Alansu N-P,0sK,Omels saudulendn 1 Ausels il
n1sUandey CO, 143.4 Alansu COmalinal unndrmsadinedrlidedrAnynislddowndl 16-8-16

[ Y 1

Alansu N-P,0sK0 dials nislanavduluiiudiuenas 3 dusiels waslilddes Mln1svandase CO,

S o w

Windu 116.9 133.6 wag 110.0 Alansu COmvlsnal auannu

Wy 2 U wud WinaludnuausPondulin 1 uasdil 2 fe nsldie16-8-16 Alaniu N-P,Os-
K,O mols saunulanavsulusiudilevas 3 dusials din1suanlasy CO, mmﬁqm 145 AlansuCo,mols
sol IndiAsariunsldte 16-8-16 Alan3u N-P,Os-K,Orels Saufuilensin 1 dusiels Afinisanddes
CO, 133.5 Alansu COsialsnall wansrameadfedelidudAynisladensl 16-8-16 Alansu N-P,Os-
K0 siols nslanavdulusiuduznds 3 dudels waglilals AnnsUanvass CO, WAy 110.0 121.5

way 100.0 Alansu CO,malsmal mua1iu (Table 9)

9. ayUnan1snaasuazdatauauuL

NaNNINAABY WU NMsUgniuduzndaiugszees 11 Wefinisldie 16-8-16 Alanun-
P,0s-K0i8l3 Taufiulanauduludiudusnds 3 dusals nisldde 16-8-16 Alansu waznisldle16-8-16
Alansu N-P,0s-K0mals sauriulemsdn 1 dusisls linandeviaan InalAesiu winsldde16-8-16 Alansy
N-P,0s-K,0 fials saudulanavaulududruzuds 3 sumels dnnsuandass CO, maﬁqm 145 Alansy
COfalssiol Indimssiunisldde 16-8-16 Alandu N-P,0s-K0m0ls saudulendn 1 Ausials fifinns

Uanlaes CO, 1335 Alansu CO.malsnal mmzﬁmﬂaﬂdﬂa din1sUanlane CO, Gi"']zjma?{ﬂ 100
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d1ends iy 603 130 124 uay 110 AlansuC sels dwnsldde 16-8-16 Alan3u N-P,Os-KOsial3
Fuiulevin 1 dussls yiliduvsdasuauluiuain 2.78 Alansusiels Wu 3.0 Alansusiels Tnefindy

Sway 7.9
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Table 1 Soil chemical characteristics at 0-20 cm depth through fertilizer and crop residues

management under cassava production at Rayong Field Crops Research Center

in rainy season 2014

Bulk Texture
OM?  Avai.P’  ExchK*
Treatment pH! density
%  (mg/Kg) (mg./Kg.)
(g/cm?)
1. No fertilizer 44 096 30.3 19.0 1.56 Sandy loam
2. Crop residues 46 131 21.8 20.5 1.57  Sandy loam
3.16-8-16 3.8 117 86.0 33.8 1.54 Sandy loam
4. 16-8-16+Compost 1 ton/rai 57 186 2818 a4.5 1.61 Sandy loam
5. 16-8-16+Crop residues 3 ton/rai 40 162 85.8 40.3 1.50 Sandy loam

" Peech (1965) *Walkley and Black (1934) *Bray and Kurtz (1945)

* Schollenberger and Simon (1945) ° Hydrometer method

Table 2 Organic carbon at 0-20 cm depth through fertilizer and crop residues management

under cassava production at Rayong Field Crops Research Center in rainy season 2014

BD Organic carbon

Treatment

g/cm? % OC g/m? Kg/rai
1. No fertilizer 1.56 0.55 0.858 1.37
2. Crop residues 1.57 0.76 1.193 1.91
3.16-8-16 1.54 0.68 1.047 1.68
4. 16-8-16+Compost 1 ton/rai 1.61 1.08 1.739 2.78
5. 16-8-16+Crop residues 3 ton/rai 1.50 0.94 1.410 2.26
Average 1.56 0.80 1.249 2.00




Table 3 Yield and yield components of Rayong 11 through fertilizer and crop residues
management under cassava production at Rayong Field Crops Research Center

in rainy season 2014/2515

Yield Starch Starch yield HI

Treatment
(Kg./rai) (%) (Kg./rai)

1. No fertilizer 982 ¢ 28.1 363 ¢ 0.59 ab
2. Crop residues 1,906 bc 28.9 602 bc 0.58 b
3.16-8-16 5215 a 274 1,435 a 0.68 a
4. 16-8-16+Compost 1 ton/rai 3,795 ab 28.9 1,099 ab 0.47 c
5. 16-8-16+Crop residues 3 ton/rai 5,301 a 27.5 1,456 a 0.57b
Average 3,440 28.2 991 0.58
F-Test *x NS *x *
CV. (%) 26.1 4.1 20.3 8.6

NS: not significant *,** : Significant at 5,1 % level of probability
Means followed by the same letter within a column are not significantly different at 5 %

level of probability using Duncan Multiple Range Test (DMRT)

Table 4 Carbon in leave stem stalk root and Total carbon (Kg C/Year) of Rayong 11
through fertilizer and crop residues management under cassava production

at Rayong Field Crops Research Center in rainy season 2014/2515

Carbon (Kg C/Year)

Treatment

Leaves  Stem Stalk Root Total
1. No fertilizer 43 ¢ 36 ¢ 59 ¢ 252 ¢ 390d
2. Crop residues 80 b 79 c 99 b 335 bc 593 cd
3. 16-8-16 132 a 93 b 108b  76d4ab 1,097 bc
4. 16-8-16+Compost 1 ton/rai 152 a 207 a 197 a 527 bc 1,082 b
5. 16-8-16+Crop residues 3 ton/rai 145 a 203 a 187 a 1,135 a 1,670 a
Average 110 124 130 603 966
F-Test 21.5 24.3 19.8 28.4 26.1
CV. (%) *x *x *x > *x

** . Significant at 1 % level of probability
Means followed by the same letter within a column are not significantly different at 5 %

level of probability using Duncan Multiple Range Test (DMRT)
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Figure: 1 Carbon dioxide emission in Soil through fertilizer and crop residues management

under cassava production at Rayong Field Crops Research Center in rainy season

2014/2515
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Figure 2: daily rainfall (mm.) in 2014/2015 (20" April 2014 — 31" February 2015), 1551.2 mm.

Source : Meteorological Station. Agriculture Rayong Province



Table 5 Soil chemical characteristics at 0-20 cm depth through fertilizer and crop residues
management under cassava production at Rayong Field Crops Research Center
in rainy season 2015

pH! oMm? Avai.P’ Exch.K®  Bulk density
Treatment .
% (un./nn.) (un./nn.) (nSu/auaw)

1. No fertilizer 4.0 0.84 6 14 1.66
2. Crop residues 4.3 1.33 15 16 1.48
3.16-8-16 4.0 1.28 105 16 1.60
4. 16-8-16+Compost 1 ton/rai 6.2 1.92 270 48 1.69
5. 16-8-16+Crop residues 3 ton/rai 4.0 1.24 64 33 1.33

'Peech (1965) ?Walkley and Black (1934) °Bray and Kurtz (1945)
* Schollenberger and Simon (1945) > Hydrometer method

Table 6 Soil chemical characteristics at 0-20 cm depth through fertilizer and crop residues

management under cassava production at Rayong Field Crops Research Center
in rainy season 2015/2016

BD Organic carbon

Treatment

g/cm? % OC g/m? Kg/rai
1. No fertilizer 1.66 0.49 0.813 1.30
2. Crop residues 1.48 0.77 1.140 1.82
3.16-8-16 1.60 0.74 1.184 1.89
4. 16-8-16+Compost 1 ton/rai 1.69 1.11 1.876 3.00
5. 16-8-16+Crop residues 3 ton/rai 1.33 0.72 0.958 1.53

Average 1.55 0.77 1.194 1.91




Table 7 Yield and yield components of Rayong 11 through fertilizer and crop residues
management under cassava production at Rayong Field Crops Research Center

in rainy season 2015/2516

Yield Starch Starch yield HI

Treatment
(Kg./rai) (%) (Kg./rai)

1. No fertilizer 756 e 21.1 161 c 0.47 c
2. Crop residues 1,417 d 22.7 324 b 0.57b
3.16-8-16 3,317 a 22.5 757 a 0.59b
4. 16-8-16+Compost 1 ton/rai 2,738 ab 22.6 622 a 0.60 a
5. 16-8-16+Crop residues 3 ton/rai 1,665 ¢ 22.1 396 b 0.47 c
Average 1,978 22.2 452 0.54
F-Test x> ns * *x
CV. (%) 19.8 6.3 26.0 9.2

NS: not significant  *** : Significant at 5,1 % level of probability
Means followed by the same letter within a column are not significantly different at 5 %

level of probability using Duncan Multiple Range Test (DMRT)

Table 8 Carbon in leave stem stalk root and Total carbon (Kg C/Year) of Rayong 11
through fertilizer and crop residues management under cassava production

at Rayong Field Crops Research Center in rainy season 2015/2516

Carbon (Kg C/Year)

Treatment

Leaves  Stem Stalk Root Total
1. No fertilizer aa 45 46 a9 184
2. Crop residues a2 a5 43 50 180
3.16-8-16 a3 43 a4 ar 178
4. 16-8-16+Compost 1 ton/rai aaq a4 a4 50 182
5. 16-8-16+Crop residues 3 ton/rai aa a4 42 a7 177

Average a3 a4 a4 49




Table 9 Carbon dioxide emission in Soil through fertilizer and crop residues management
under cassava production at Rayong Field Crops Research Center in rainy season 2014/2515

and 2015 - 2016

Treatment CO, emission

2014/2015 2015/2016 Average
1. No fertilizer 90.4 c 110.0d 100.0 c
2. Crop residues 108.5 bc 133.6 bc 121.5b
3.16-8-16 103.4 bc 116.9 cd 110.0 bc
4. 16-8-16+Compost 1 ton/rai 124.4 ab 143.4 ab 1335 a
5. 16-8-16+Crop residues 3 ton/rai 1314 a 158.7 a 145.0 a
Average 1114 132.6
F-Test * * o
CV. (%) 9.8 8.7 5.1

* ** . Significant at 5,1 % level of probability
Means followed by the same letter within a column are not significantly different at 5 %

level of probability using Duncan Multiple Range Test (DMRT)
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Figure: 3 Carbon dioxide emission in Soil through fertilizer and crop residues management under

cassava production at Rayong Field Crops Research Center in rainy season 2015/2516
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Figure 4: daily rainfall ((mm.) in 2015/2016 (19"June 2015 - 31" December 2016), 1632.2 mm.

Source : Meteorological Station. Agriculture Rayong Province



