v

FPITUNANUIDUANNTNARDITTUGA

YALATINITIVY : Weuaziiunoey
1A59N15738 : MPITLazimINTIANIIALGAY U1 wazledey
fanssu : HansEnuvaINsiUisuLUasanimgionniesanis

LS YLAULALAZHANENUDIDDUUIULAS

a [l Y A
NaANTIULY (AY) s -

o

Fan15naaae (n1ulng) : ANYIENININABUVDINISHNARND DUNLSUNANTENUINN
J98an 1N INAaUNINA
¥aN15NAaBY (NM8189nge) : Study on Environment of Sugarcane Production

Effected by Limiting Factor

AMSAATLI
fmtnN1Iaaes : UsT nwis Audideiialsveuunu
Y . a a1/ = 2/
K323191Y D uANden wnguY yy1an f3nen
a [ € 0o a v 3/ v a U a v 4/
An¥ei ASsidunsena® indon Auagyide
a a \'L a q/
nouliesh tnenaiasey
UNANED

Anwan nundeunisuandosluwnniamiienarnianzfusenidounile s 2554-2556
H oL UUNENIMKINEDUNITHANS DY A11ULUSUTIVYDINANEATIAAIINAIIULANAISYDS
AAMUINRDN WATLUINIINITANANULUTUIIUYDINANER LLawﬁ’wLﬁumiUgﬂé’aamamﬁ
aAuddoiivlsvouunu Wl 2557-2558 Lilevadeumdulssanivosiugnssudes dmduldiy
wuUdIaesiiy 3 ¥ila lawn Canegro model, Crop DNDC kay Aquacrop model Han15@nen
NUI @NINWINAUVBINTSHANDaEluNATawarN1Ang JupaNRewrlaUsenaumie 1,079

LaE 1,980 ANNLINADUANUAINU NTINPLALBLATNIANL IUDBNDEWNLD WUINAINURAINEIE

YDIANINUIN DU AR AN DD HIAUBUTUTINGW Tz TIaT AUWUTUTIUGS



'
=

WuiinnuAnAsvesrlinAuLaz)ien1A @uauLUsTUTIUBINANAANAULYTUTIU

e

BRI mil,w'qL‘“ﬂummmamﬁmé’aﬂmmmmwmLLﬁumaﬂﬁuﬁU@JﬂMﬁﬂﬁmmLLU?Ui’;u
vomanAnSosLsiiuLandanatanas Wwudsrtuiunislmilusmauassuuadarintunn
anmwandey usmnliiilasisnslifsmetuausonisvessazanmundousrilia
wUsusauanas ﬂa%ﬁwﬂﬁﬁmﬁuémaafwLLazﬁaﬁﬂauLﬁuﬁ'ngiﬁw SyfviliAneuuUTUTIuYes
NANANSDY LMINsaRALLUTUTILYeMARARSaeYi lATaBN AL A S TR USRI T

IS a a

Femonaeanguaniuwiazanimwandon nsdndenmiuinuudavieiiussanniwmsldtigs
dmsunsusuuiuazmasouuuusiaesin 3 3in nuivmdmnususdaduysyansiugnas
dmduihiduuusiaeuds Mewuusiass Canegro way DNDC Wanmsshaesnisiasgiivlaves
Saeldlndifeatuidane donadeuiuulamnassluanmendetiWuwuusiass DNDC liina
N15918897 wAkuUIIRee Canegro Tinan1sinastaininArdang wazleuSuuAaduusyans

sl lulLuUTNass Canegro ki WUIMMANANITINABIRIUNY

Abstract

Study on the environmental variability of sugarcane planting area in the North and the
Northeast of Thailand from 2011-2013 to zoning of the sugarcane production and to find
the method to decrease yield variability. The results from the experiment that
conducted in 2014-2015 used to optimize crop parameters for the three crop models.
After that using the crop model to estimate sugarcane yield in the sugarcane planting
area in the North and the Northeast of Thailand. The results showed that sugarcane
planting areas in the North and Northeast of Thailand can define to 1079 and 1980
environments, respectively. It was found that diverse environmental aspects, both
spatial and temporal factors, greatly affected sugarcane yield. Spatial variables are soil
and weather factors while temporal variables are the variations of rainfall. Zoning of
sugarcane production areas as well as irrigation would not decrease yield variations in all
Zones. However, yield variations decreased by full irrigation in each environment. The
results indicated that interactions between water and soil property were the main
effects in sugarcane yield variations. To minimize yield variation in sugarcane, it is

necessary to improve irrigation and develop drought tolerant varieties with higher water



use efficiency. In the calibration, optimized parameters of both models and got realistic
predictions. In the validation, optimizing water demand in DNDC95 gave good results, but
DSSAT-Canegro overestimated vyields. When optimized water balance specific to

sugarcane, DSSAT-Canegro also simulated yields well.
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Table 1 The method of analysis for calculate the standard deviation of spatial variability

that affected by variation of weather.

year 2010 2011 2012 2039
Weather

no. 1 S1W1 S1W1 SIW1 S1W1

no. 2 S1W2 S1W2 SIW2 S1W2

no. 3 S1W3 S1W3 SIW3 S1W3



no. n S1Wn S1Wn SIWn e, S1Wn
SD Sd1 Sd2 Sd3 Sd30

When :

S is the soil type which is the most growing area (found in sugarcane cultivation area)

Weather grid is grid that was found in sugarcane cultivation area in Northeast of Thailand
since 2010 - 2039

SIW1, STW2, S1W3,..... SIWn is simulation mapping unit that using for input to crop model
and

Sd1, sd2, sd3, .....,sd39 is the standard deviation that cause from variation of weather in each

grid since 2010 - 2039
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Table 2 The method of analysis for calculate the standard deviation of spatial variability

that cause from variation of soil type.

ear 2010 2011 2012 s 2039
Soil ty

Soil 1 S1W1 S1W1 SIW1 S1W1

Soil 2 S2W1 S2W1 S2ZW1 S2W1

Soil 3 S3W1 S3W1 S3WLT S3W1



Soil n SnW1 Snwi1 SnW1 Snwi1

SD Sd1 Sd2 Sd3 Sd30

W is weather grid represent 1 grid that has the most growing area in sugarcane
production.

Soil type is all types in sugarcane growing area in Northeast of Thailand.

SIW1, SIW2, S1W3,..... SIWn is simulation mapping unit that using for input to crop
model and

Sd1, sd2, sd3, .....,sd39 is the standard deviation that cause from the variation of soil type
since 2010 - 2039
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Figure 1 Sugarcane planting areas in the Northeast of Thailand in the production year

2011/2012
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Figure 2 Average yields and standard deviation that estimated by crop model from 2010-
2039 in the Northeast of Thailand
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Figure 3 Sugarcane planting areas in the North of Thailand in the production year 2011/2012
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Figure 4 Average yields and standard deviation that estimated by crop model from 2010-
2039 in the North of Thailand
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Table 3 Standard deviation of sugarcane yield that affected by temporal variability

Source of variation SD of sugarcane SD of sugarcane
yield yield
(ton rai ) (ton rai ™)
(Northeast) (North)

Changing daily solar radiation, daily

temperature and daily rainfall 1.8 2.4
Changing only daily solar radiation 1.2 0.7
Changing only daily temperature 0.6 0.4
Changing only daily rainfall 24 2.2
Changing daily solar radiation and

daily temperature 1.2 0.9

Changing daily solar radiation and rainfall 2.2 2.3

Changing daily temperature and daily 2.6 25

rainfall

LUINIINITANAINRUSUSIULTINUN
ANSHUILYANITNER

ANSWUBYANISHANAUNANANTANUAUILUUYDINUN 1NATAANUNTNLAINUAUUULBENIN
7% aon MlvindeNunAnw1Useuin 60% vesiunugniiaan aunsauusiiunugndeglunia

% a = Y = Ql' d' o a % 1
AL TUDNWUNALB LAY 15 W ANAMLD 4 WA AUAINT 5-6 LIDT1a09IN1SHAND AU TULARLLYANS
NARWAZALATIENAIUBUTUSIUVDINANAALAD WU ULAALLUAUDIVIEDIN1ASIN AU WU TUIIUUD4
HANARNEY F9n1597 4-5
v %

A5 AU

31nN1I1aeenNsiiuneey wudnluiiunugnatangTusenideunile n1slidilagisnisi
uuATmarUSI i A niuAldviiianuwususiudaiuianas lnelinuuUsusiuvesxanin
WINAU 24.4% Wwaiiadn1stiuInIuAINLADINITVDILARLANINLINADULAINUINIAIULUSUTIUY D

a = y o X A d d' Y5 a ° W v
NaKNananatnas 1.4% ﬁ@@ﬂa@ﬂﬂUWU%ﬂQﬂﬂqﬁLﬁu@ Lll@Iwuqﬂiuqm%agﬂ’]u’]uL‘VI’]ﬂ‘LWJﬂaﬂ'TWLL'JW@@@J



a1 dl a a &J dl ! U U 1 1 1 d’ % 901 ¥ I =
HANVYWUUNIATZTUYDINANAALYINUN ININU 2.3 fiugiols uallalmiiniuauRBIn1ses L ieaneves

wiagan nwIndew hlvAdeauuinnsgivanatviae 1.3 dusiols

Figure 5 Zoning of sugarcane production area in the Northeast of Thailand

Figure 6 Zoning of sugarcane production area in the North of Thailand

Table 4 Average of yield and their temporal and spatial variability in each zone in the Northeast

of Thailand
Zone 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Yield (ton/rai) 16.1 172 158 156 161 167 173 174 172 178 178 187 196 145 210

Spatial SD (ton/rai) 3.0 3.8 3.0 3.1 2.5 2.5 2.8 2.8 3.2 1.9 4.3 3.6 3.7 4.0 1.6
Temporal SD 2.6 23 23 24 23 23 2.1 2.0 2.5 2.1 23 23 2.2 2.6 1.8




(ton/rai)

Table 5 Average of yield and their temporal and spatial variability in each zone in the North of

Thailand
Zone 1 2 3 4
Yield (ton/rai) 11.9 13.7 13.5 13.2
Spatial SD ((ton/rai) 4.3 4.7 3.3 3.7
Temporal SD (ton/rai) 2.4 2.6 2.5 2.5

8.2 N15USUMALATNAFUKUUINAD9908

[ v

waUsuAduUsravSiugnssuvesdos 3 Wus léud veuniu 3 weain92-11 way 02-2-058 T
141¢fuuuushass CANEGRO Model uaz Crop-DNDC Andutszansdnsusiduuusiasssaeswin
wandlumsedl 6-7 wasnanisnadeumdulsyansidetlusasinsesyiivinvessosuandunmi 7
PnAaaARliUsdiuUsEansnmuecuuusaesiiy wuiThawuUsIaes canegro way DNDC A RMSE
Wi 2.6-4.8 dusiols uansliiiuitEesuusasEnsadszdiunsiasydivln uaznananvosdes

19

Table 6 Crop parameters of three cultivars of sugarcane used in CANEGRO model

Name Cultivars

KK3 LK92-11 02-2-058
PARCEmax 10.54 9.58 10.90
APFMX 0.907 0.902 0.900
STKPFMAX 0.843 0.671 0.770
SUCA 0.626 0.589 0.580
TBFT 25 25 25
Tthalfo 250 250 250
TBase 16 16 16
LFMAX 13 13 13
MXLFAREA 602.7 512.0 560.0

MXLFARNO 17 16 16



PI1 711 103.6 110.5

P12 199.0 190.5 194.1
PSWITCH 13.35 15.25 16.52
TTPLNTEM 428 428 428
TTRATNEM 203 203 203
CHUPIBASE 1050 1050 1050
TT_POPGROWTH 460.8 424.2 411.2
MAX_POP 30.11 35.01 41.80
POPTT16 13.17 12.95 11.61
LG_AMBASE 220 220 220

Table 7 Crop parameters of three cultivars of sugarcane used in Crop-DNDC model

Name Cultivars

KK3 LK92-11 02-2-058
Maximum biomass production kgC/ha/yr 284.0 264.8 265.6
Grain fraction 0.01 0.01 0.01
Leaf fraction 0.2 0.2 0.2
Biomass fraction to stalk 0.75 0.72 0.70
Root fraction 0.1 0.1 0.1
Grain CN 150 150 150
Leaf CN 130 130 130
Stem CN 130 130 130
Root CN 150 150 150
Water demand g water/g DM 500 400 500
Optimum temperature degree C 32 32 32
Thermal degree day for maturity 12000 12000 12000
N-fixation 1 1 1
Vascularity 0 0 0

Perennial 0 0 0
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Figure 7 Comparison between observed values and simulated for aboveground dry
weight (TDW:— ) and stalk dry weight (SDW: ----) from the CANEGRO model (A)
and Crop-DNDC model (B) simulated under full irrigation of sugarcane cultivar

Khon Kaen 3 (1), LK92-11 (2), and 02-2-058
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