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ABSTRACT

To obtain proper management for soil, fertilizer and crop residual application,
and to increase carbon sequestration in cassava production, study of C-sequestration for
long-term application of fertilizer in cassava growing area was perform in rainy season of
2017/2018-2019/2020. The study used Rayong 11 variety and was conducted on loamy
sand soil, Huai Pong Soil Series (Hp) at Rayong Field Crop Research Center (RYFCRQ).
Experimental design was RCB with 4 replications and 5 treatments including 1) No

fertilizer, 2) Crop residues 3 tons/rai (used cassava stem and leaves) , 3) 16-8-16 kg of N-



P,0s-K,O/rai (DOA’s recommendation), 4) 16-8-16 kg of N-P,Os-K,O/rai + compost 1
ton/rai, and 5) 16-8-16 kg of N-P,05 K,0+ crop residues 3 ton/rai. Results of the first year
of experiment showed significant difference for the treatments. Using treatment 4
resulted highest fresh roots yield and starch yield 6,488 and 2,356 kg/rai, respectively
and also emitted the most CO, 1.77 keCO,/m2/year. Average carbon stock in roots,
rhizome, shoots and leaves of cassava were 805, 133, 100 and 94 keC/rai, respectively.
Whereas, CO, emissions of treatment 3 was 1.37 keCO,/m?/year. The second year of
experiment showed significant difference and highest fresh roots yield and starch yield
3,609 and 825 kg/rai was found in treatment 5. Lowest CO, emissions was found in
treatment 1, 1.12 kgCO,/m?/year that similar to treatment 3 (1.16 kgCO,/m?/year).
Average carbon stock in roots, rhizomes, shoot and leaves were 386, 82, 76 and 58
keC/rai, respectively. In the third year, highest CO, emissions 1.37 kgCO,/m?/year was
found in treatment 5. While no fertilizer application exhibited lowest CO, emissions 1.16
keCO,/m?%/year. In addition, average of the three years exhibited maximum CO, emissions
1.42 keCO,/m?/year when using treatment 4. Followed by treatment 2 (1.36
keCO,/m?%/year) and treatment 5 (1.34 keCO,/m?/year), respectively. Lowest CO,
emissions (1.16 kgCOz/mZ/year) was found in treatment 1. However, using treatment 3,
which is fertilizer application based on soil testing by DOA’s recommendation emitted

1.24 kgCO,/m?/year.
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8. HaN1SNAABILAZIAT
1. amMuwIndaunaangauan

1.1 auUfvasnu
funrinisvaaeuduynAuiiells suamells dunewdies Jwinszees nanis

Aaseiauneudantuln 1 (gauand 2560/2561) MiseAuAIINEN 0-20 LwURWAT Snuazile

Audufusiudunsie dfiey 0gsening 4.4 - 5.7 fUsunadidunieTngegszning 0.96 -1.86
Wesidud Usunameane¥adiulsslowisediy 22 - 282 fadnfudenlandy Tnunadewud
wandsuldmegsyving 19-45 fladnsusioflaniu wagiaumunsiusinvesiuegszning
1.50-1.61 n$usiegnuirrleufituns (Table 1) asziuingivesiienlunsugniudwendsie
4.6 (CIAT, 1979) szfuingAvesdunieinguindu 0.80 Wesidud sefuingaveanedaiiiu
Usglew] waglnunadeuiuaniudeuldivindu 7 uae 30 Sadnsudedlandy ; TR 2539)Table 1)
fBuvsdaniusungsziing 0.60-1.06 Wesldud ndmniAuiAgwanda wuin fauvuiuy
mmaqamﬁmﬁuagiwdw 1.68-1.88 NIUADANUIANYURLLNT saihilesaniinisdilusuniy
AulurmeiiAuianutu uasAuduinudunida fuotanasegsening 0.48-0.99 Wedidus
(Table 2) dlull 2 (qauand 2561/2562) duAuiiemandn WUl TarumvuwiuTaes

Y Y

Auegsenin 1.54-1.62 nFusegnuiAlauuns Laziidunidasuaueysening 0.58-1.02
Waesldus (Table 3) dawludlil 3 (quuanll 2562/2563) vdaAulRsImaNERRUT ALY
TWVBFIURYTEMIN 1.43-1.62 ATUABgNUIARgURALNT uaziiduvsdaiTusueagsening 0.58-
1.07 wWasidud (Table 4)
1.2 Usanauiely
navanty 2560/2561 (11 waen1Ax 2560 - 23 WAL 2561) ﬁﬂuﬁqﬁmﬁmq 6
Wounaaan (Fuaau 2560 - NUAIWUS 2561) fuinaurusi 2,145.6 Sadums (Figure 1)
fauany 2561/2562 finmsnszaesvesudsuinsainaueluds 6 Wouusn i
U%mmﬁwﬂummaam@ﬂqﬂ (19 fquigu 2561-24 Wwn1AL2562) 1,163.8 dadkuns (Figure 2)
auanl 2562/2563 fimsnszanesivesudsudtsainauelutag 5 Heuusn uaxdl
Nuﬁqs&haﬁmq 5 WiaunaaUgn (WamInieu 2562 — Ww1ey 2563) ﬁﬂ%mmﬁmui’mmaamq@

Ugn (18 dgueu 2562 -16 dquieu 2563) 1,232.4 fadwns (Figure 3)
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\Auieanananiiony 12 e e 23 wquanau 2561 wuin Inandnian uagkandnutle
4940 6,488 way 2,356 Alansusals audIAu Lﬁ@lﬂ'ijﬂ 16-8-16 Alan5UN-P,0s-K,0n0ls
Suudedunid 1 dusials IndiAesiunisldde 16-8-16 AlanFuN-P,05-K,Onals Flinandn
Manuaznananwly 5,841 way 2,195 Alansusals smuaiau medﬁqaﬂwqﬁﬁaﬁﬁﬁy?jqﬁunﬁ
1y 16-8-16 AlanFuN-P,0s-K,Osels sauiulanauduludiudivemas 3 dusials nmslanausiu
Tufiudenaa 3 dusialsiissegafed waemsldlade Winandnvian 5,555 2,635 way 2,289
AlanSusols wasnawdnwds 2,069 944 waz 881 Alansusals auddu waziiawiinisuiu
Aenegszing 057-0.72 (Table 5)

qar 2561/2562 \uiienfony 11 e e 24 wawniau 2562 wuin mslade16-8-
16 nN.N-P05-KO0s8lsdunaudulutudUends 3 dusiols inandnian uasnandnudeasan
waninsiueg it Anyneada Inglvinandniangan 3,609 Alansusals waglvinandnuds
aaan 825 Alansusiels msdansdeuazlonaumweniivasiulesidudulogsening 22.7 -
257 Wedldud uazildvinmsifiuifeiegszwing 0.44-0.60 (Table 6) atndlsfnm wuin msugn
Sudendilunguuli2se1/2562 Winandnoglunaeis stiilesniuisadunam ua
Tudzndadionnisiani

qaslu 2562/2563 LAviAInananiiong 12 (e o 16 Tquisu 2563 wuin sy
duzudslinandneglunusidndesanduivirnfunaiuy egrdlsfinu nisdgniiu
dlgvaniugszees 11 lnansldde 16-8-16 Alansu N-P,0s-KOsials Saufunisdunauduly
fudlenda ansn 3 dusiels vnandninan waznandnudeasan 4,316 wag 951 Alansusie

15 muansu (Table 7)

3. navasn1sdnn1slanaslanaurwanniisanisininuatsuasuludausing o
vasiudUsnag

gauany 2560/2561 navesnisdanisdenazlonaviaweniivienisiniiuasueulu
dausing 9 veuudWendniugszens 11 fengiuiien 12 Wou wuin msdanislowaglanay
wwnfiwdinisiniivansvenludinvesinuindian sesaunie  dwwveani du uag lu
lAswindu 805 133 100 war 94 AlansuC selised wazn15ldle16-8-16 AlanSuN-P,Os-

K.0melssauiulanavduluiudrUzueas 3 dusiols finsiniuasususiumndiugsdn 1,598

Alan3uc salssiol unninsladenssuisou 9 ynssuis (Table 8)
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n3ldde16-8-16 Alan3uN-P,0.-K,Oselssauiulanaudulududznas 3 siusiols dn1siniu
AsUpuTIINNAIUgIEn 990 Alan3uc selssel unndinisladenssnisou q ynsswis
(Table 9)

gauand 2562/2563 navesn1sinnistenazlonauiawyiniivaenisiniiuaisveuly
dusing q vesfudindaiugszoes 11 flengl2, ifeu wudn fnmsnifuasueuludiuves
shsnnfign sesawnie dwvesnin Tu uassu waswintu 343 94 91 uag 60 Alan3uC sols
ol way sldle16-8-16 Alaniu N-P,0s-KOnalssuiulanavsuluiudUsnas 3 dusels &
Unsnifiumfususamnaiugsga 1,305 AlanfucC selired snnninislalenssuisou 4 v
33133 (Table 10) og9lsfinu wudn msgniudruznasluganul2561/2562 wazggud
2561/2562 fUsunaruiistradunaiuiu ldinsiniuaisveuludiuse q veatu
fzvdeglusysusii

nmsUgnifudiendaiugazens 11 wdsvis 3 U Tuggugnd 2560/2561 — 2562/2563
wui1 msdanislenaglanavimwsnity Snsnifuasueuludnesiuniian sesasunde
druvonni fiu way Tu 1edewiiiu 544 108 89 uag 87 Alansuc sielised waznnsldde
16-8-16 AlansuN-P,0s-K,0alssuiulanaudulusiudrlsnda 3 dudals In1siniuaisueu

FINAIgeEn 1,298 Alan3uC relsded wnndindsladenssudtou q nnssuds (Table 11)

4. navasn1sdansleuaslanauiavyiniyrausananisuanudesiing
arsuaulaeanlan (CO,) anRIAU
gauany 2560/2561 vinmsinudeyanisuantasefing CO, Tuszozsing 4 $1uau
18 a1 w1 msfanisdeuaglonauimseniiedeUinunsuanUdesing €O, 91

[

AvAuluiunUgnifudrlendaiugsyees 11 (81y 12 o) wazA1uin CO, TIunaongUan

nu31 N15lade 16-8-16 AlanSuN-P,05-K0salssuAuledunsd 1 ausals dinsuantase
co, Mﬂﬁqﬂ 1.77 Alansuco, semnaunsset sesasunmenislanaviulududuzras 3 fu
sols fiinstantdsy CO, 1.52 AlansucCo, Aom1s1aunsned waznsldde 16-8-16 Alansy
N-P,0s-K,Osalssauiulanavduludiudenas 3 dusials n1sldde 16-8-16 AlanFuN-P,0s-
KO0si8l3 waznshilddewndl fnsvanvans o, 1.46 1.37 uag 1.21 Alan3uCo, Aon131UnNT
soU (Figure 4) egslsimu nsUgndudlendslaenisldde 16-8-16 AlanFuN-P,05K,060
Isiiesedrafen Faduisuftalunsladefudusndemuduuzihmslilonmuainngsinug

msdanuaey CO, NAIAY 1.37 Alansu CO, momsuunsneal (Table 12 Figure 4)
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A CO, TaumaanngUan wuil mMsvantdey CO, Tuudavszeraziintudlesimssuniu
Au legnmsdunavsulududvenas 3 dusialsifissegafeniinisuanddes CO, adan 1.25
Alan3uco, semauns luvueinisllddefinsUanudes CO,dnan 1.12 Alan3u CO, e
msaunsied IndiAusiunisldde 16-8-16 AlansuN-P,05-K0mals fin1suanlasy CO, 1.16
AlansuCo, AamsmnTial (Table 12 Figure 5)

gauand 2562/2563 vinmsiiudeyanisuanudesfing CO, luszeznna 9 S1uu 15
p¥1 w1 madansleuarlanaumssnfisseuunmmsuanUdesiing CO, nfnduluiiud
Ugnsudugndaiugszees 11 (91g 12 1iew) o CO, unasnggUan wuii a3
Uantdey CO, luusazszozaziiuiuiiofinssunmudu nslade 16-8-16 AlanFuN-P,05-K,0
salssrudusuludunau 3 dusels dn1sUandass CO, mnﬁqm 1.37 Alan5uCO, #1519
wnsmed Tummzﬁlﬂﬁﬂaﬁmimiﬂamﬂéaa cO, G‘?qu 1.16 AlansuCo, ApA1T1LUNTADY
Inavfesiunislade 16-8-16 AlanSuN-P,0s-K,Osals fifinnsuaniaes CO, 1.17 Alansuco,
fonsraunsned luvasfinisdunavduluiiudiUsngs 3 durelsifissegraien finns
Uanudes CO, g 1.30 AlansuCo, sian1s1auns waen1slaly 16-8-16 Alan3uN-P,0s-K,0
alssauiuledunid 1 dusdals In15Uandaee CO, 1.28 AlansuCo, sion1s1uunsnel
(Table 12 Figure 6)

mnmsUgnifudusndaiugasees 11 devs 3 U lugguand 2560/2561 — 2562/2563

Hooa

wud1 nsldde 16-8-16 Alan3uN-P,0s-K0malssauiuledunsd 1 dusels dnsuanddas
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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



Treatment pH1 OoM2 Avai.P3 Exch.Ka Bulk Texture

% (mg./Kg)  (mg./Kg) density

(g/cm3)
1. No fertilizer 4.4 0.96 30 19 1.56 Sandy loam
2. Crop residues 4.6 1.31 22 21 1.57 Sandy loam
3. 16-8-16 3.8 1.17 86 34 1.54 Sandy loam
4. 16-8-16+Compost 1 ton/rai 5.7 1.86 281 a5 1.61 Sandy loam
5. 16-8-16+Crop residues 3 ton/rai 4.0 1.62 86 40 1.50 Sandy loam

! Peech (1965) ?Walkley and Black (1934) *Bray and Kurtz (1945)
4 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 2017- 2018

Organic carbon
BD (g/cm?) % OC
Treatment (Kg/rai)

Before After Before After Before  After

1. No fertilizer 1.64 188 060 0.48 1.57 1.44
2. Crop residues 1.61 184 077 0.67 1.98 1.97
3.16-8-16 1.63 171 077 0.67 201 1.83
4. 16-8-16+Compost 1 ton/rai 1.66 179 107 0.99 2.84 2.84
5. 16-8-16+Crop residues 3 ton/rai 146 168 106 0.85 2.28 2.28
Average 1.60 178 085 073 214 2.07

Table 3 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 2018- 2019

Treatment Organic carbon
BD (g/cm?) % OC
(Kg/rai)
Before After Before After Before After
1. No fertilizer 188 162 055 0.58 1.44 1.50
2. Crop residues 184 158 076 0.72 1.97 1.82
3. 16-8-16 1.711 1.54 068 0.75 1.83 1.84

4. 16-8-16+Compost 1 ton/rai 1.79 1.60 1.08 1.06 2.84 2.72




Treatment Organic carbon

BD (g/cm?) % OC

(Kg/rai)

Before After Before After Before After

5. 16-8-16+Crop residues 3 1.58 1.02
0.94 2.28 2.58

ton/rai 1.68
Average 1.78 158 080 0.83 2.07 2.09

Table 4 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 2019- 2020

Organic carbon

BD (g/cm?) % OC
Treatment (Kg/rai)

Before After Before After Before After
1. No fertilizer 1.62 162 099 058 1.50 1.50
2. Crop residues 1.58 1.54 0.72 0.76 1.82 1.87
3.16-8-16 154 158 075 0.75 1.84 1.90
4. 16-8-16+Compost 1 ton/rai 1.60° 1.54 1.06 1.07 2.72 2.64
5. 16-8-16+Crop residues 3 1.58 1.43 1.00

1.02 2.58 2.29

ton/rai
Average 1.58 154 091 0.83 2.09 2.04

Table 5 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 2017/2018

Treatment Height Yield Starch Starch yield HI
(Cm) (Kg./rai) (%) (Kg./rai)

1. No fertilizer 132 ¢ 2289 c 279a 881 ¢ 0.68 a
2. Crop residues 161 b 2635c 269a 994 ¢ 0.57 ¢
3.16-8-16 190 a 5841 ab 26.6 ab 2,195 ab 0.66 ab
4. 16-8-16+Compost 1 ton/rai 186 a 6,488a 249b 2,356 a 0.72a
5. 16-8-16+Crop residues 3 ton/rai 194 a 5555b 26.2ab 2,069 b 0.60 bc
Average 172 4,562 26.5 1,699 0.65
CV. (%) 8.1 10.1 4.6 10.3 7.0

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 6 Yield and yield companemt in Soil through fertilizer and crop residues
Management under cassava production at Rayong Field Crops Research Center

in rainy season 2018/2019

Treatment Yield Starch content Starch yield HI
(Kg/rai) (%) (Kg/rai)
0-0-0 1,202 d 25.7 a 308 c 0.59 ab
0-0-0+CR 2,019 c 25.6 a 517b 0.57b
16-8-16 2,787 b 23.2 ab 646 b 0.60 ab
16-8-16+CP 1,206 d 20.6 b 251 c 0.44 c
16-8-16+CR 3,609 a 22.7b 825 a 0.56 b
Average 2,165 23.6 509 0.55
cv. (%) 18.0 8.4 19.6 7.7

Remark : CR = Crop residual 3 ton/rai CP = Compost 1 ton/rai 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 7 Yield and yield companemt in Soil through fertilizer and crop residues
Management under cassava production at Rayong Field Crops Research Center

in rainy season 2019/2020

Yield Starch content Starch yield
Treatment HI

(Kg/rai) (%) (Kg/rai)
0-0-0 1,560 c 24.5 ab 383 ¢ 0.55 a
0-0-0+CR 2,615b 25.1a 658 b 0.53 a
16-8-16 2,553 b 22.9 bc 585b 0.55 a
16-8-16+CP 1,263 ¢ 17.5d 227 ¢ 0.36 b
16-8-16+CR 4,316 a 22.1c 951 a 0.51a
Average 2,461 22.4 561 0.50
cv. (%) 19.5 5.9 19.6 9.1

Remark : CR = Crop residual 3 ton/rai CP = Compost 1 ton/rai 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 assimilation 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 2017/2018

Carbon (Kg C/Year)

Treatment

Leaves Stem  Stalk Root Total
1. No fertilizer a4 28 77 a17 567
2. Crop residues 72 84 118 484 759
3. 16-8-16 110 118 147 1,076 1,451
4. 16-8-16+Compost 1 ton/rai 105 96 117 967 1,285
5. 16-8-16+Crop residues 3 ton/rai 138 172 208 1,081 1,598
Average 94 100 133 805 1,132

Table 9 Carbon assimilation 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 2018/2019

Carbon (Kg C/Year)

Treatment

Leaves Stem  Stalk Root Total
1. No fertilizer 31 31 53 255 370
2. Crop residues 61 81 63 377 581
3. 16-8-16 49 77 100 art 703
4. 16-8-16+Compost 1 ton/rai 58 58 65 181 362
5. 16-8-16+Crop residues 3 ton/rai 89 134 127 640 990
Average 58 76 82 386




Table 10 Carbon assimilation 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 2019/2020

Carbon (Kg C/Year)

Treatment

Leaves Stem  Stalk  Root Total
1. No fertilizer 64 a6 76 284 470
2. Crop residues 95 102 112 493 803
3. 16-8-16 106 100 102 429 736
4. 16-8-16+Compost 1 ton/rai 103 a8 106 187 444
5. 16-8-16+Crop residues 3 ton/rai 182 162 148 812 1,305
Average 91 60 94 343

Table 11 Carbon assimilation 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 2017/2018 -

2019/2020
Carbon (Kg C/Year)
Treatment
Leaves Stem  Stalk  Root Total

1. No fertilizer 46 35 69 319 469
2. Crop residues 76 89 98 451 714
3. 16-8-16 88 98 116 661 963
4. 16-8-16+Compost 1 ton/rai 89 67 96 445 697
5. 16-8-16+Crop residues 3 ton/rai 136 156 161 844 1,298
Average 87 89 108 544




Table 12 Effect of Long term Fertilizer Management and Crop residues of greenhouse

gas emissions under Cassava Production in Rayong 2017/2018- 2019/2020

Treatment CO2 emission  CO2 emission from soil Surface Average
(mgCO,M?day™) (Kg CO, rai'year?) (KeCO,raityear?)
2560/61 2561/62  2562/63
1. No fertilizer 3,193 1.21 1.12 1.16 1.16
2. Crop residues 3,956 1.52 1.25 1.30 1.36
3.16-8-16 3,444 1.37 1.16 1.17 1.24
4. 16-8-16+Compost
1 ton/rai 4,171 1.77 1.21 1.28 1.42
5. 16-8-16+Crop
residues 3 ton/rai 3,902 1.46 1.20 1.37 1.34
Average 3,733 1.47 1.19 1.26
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Figure 1: daily rainfall (mm.) in 2017/2018 (11" April 2017- 23 "April 2018), 2,145.6 mm.

Source : Meteorological Station. Agriculture Rayong Province

150

100

50



e T-MaX «—T-MiN ——rain

mm.
40 - - 150
30 -
100
L 20 -
o
- 50
10 -
0 TN Pl | I WA ‘_Ll. .L 0

A AR I U R A A S T T T T T R R R e A
@@@Q@@Q@@&@@@@ﬁﬁQ@@ﬁﬁ@&@@@@@@@@@@ﬁ@@@@@@g@@ﬁ@&@@@
A2 G AN AN QAR AR UM DD P DAL PP D D N PP D DT P D' DR 4 PP 010 P QRS PP M

Figure 2: daily rainfall (mm.) in 2018/2019 (19™ June 2018 - 24" May 2019), 1,163.8 mm.

Source : Meteorological Station. Agriculture Rayong Province
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Figure 3: daily rainfall (mm.) in 2019/2020 (18" June 2019 - 16 June 2020), 1,232.4 mm.

Source : Meteorological Station. Agriculture Rayong Province
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Figure: 4 Carbon dioxide emission (Kg/crop/year) in Soil through fertilizer and
crop residues management under cassava production at Rayong Field Crops

Research Center in rainy season 2017/2018
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Figure: 5 Carbon dioxide emission (Kg/crop/year) in Soil through fertilizer and
Crop residues management under cassava productionat Rayong Field Crops

Research Center in rainy season 2018/2019
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Figure: 6 Carbon dioxide emission (Kg/crop/year) in Soil through fertilizer and
Crop residues management under cassava productionat Rayong Field Crops

Research Center in rainy season 2019/2020
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Figure: 7 Average Carbon dioxide emission (Kg/crop/year) in Soil through fertilizer
and Crop residues management under cassava productionat Rayong Field Crops

, Research Center in rainy season 2017/2018 2019/2020
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Figure: 8 (A) Carbon dioxide emission (mg/M?/day) in Soil through fertilizer and
Crop residues management under cassava productionat Rayong Field Crops

Research Center in rainy season2017/18- 2019/20
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Figure: 8 (B) Moisture (Vol.%) in Soil through fertilizer for Crop residues management
under cassava productionat Rayong Field Crops Research Center in rainy

season2017/18- 2019/20
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Figure: 9 Changes in soil quality in Soil for Crop residues management under
cassava productionat Rayong Field Crops Research Center in rainy

season2017/18- 2019/20



