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Abstract

Sugarcane is a perennial crop so during the production they were affected by the
various environments that cause to decrease sugarcane vyield. The experiment was
conducted at Nakhon Sawan Field Crops Research Center by planting 3 groups of sugarcanes
under high input condition to find the potential of growth, sugar accumulation and yield of
sugarcane under Nakhon Sawan climate station. Sugarcane was planted for 3 different
planting date. First planting date (D1) was planted on 25th November 2015 and harvested
on 30th February 2017. Second (D2) was planted on 2nd February 2016 and harvested on
20th March 2017 and the third planting date (D3) was planted on 10th May 2016 and
harvested on 22nd March 2016. Each planting date, sugarcane cultivar K95-84 that represent
of the straight-leafed varieties, cultivar KKO7-050 or 95-2-213 represents the straight leaves
and the top is curved down and cultivar KKO7-037 is represented of the straight leaves and
the shape is very curved down almost like a half circle. Transplanting was used by the
spacing 120 cm. and 50 intervals with 8x10 m of plot size. Fertilizer (7.5-7.5-7.5 of N-P-K/rai)
was applied at planting and again around 3 months after planting. Applied the water when
the soil moisture decreases to 50% until the soil moisture up to 100% and field
management was done for no weed and pest. Dry weight was collected every 4 months
after planting with 1.2 m2 of the sampling size. For growth, plant high, number of leaves on
main stem and number of stalks were measured every 3 months and sugar accumulation
was measured by brix measuring every 15 days since early November to harvesting date.
The results showed that the average of above ground dry weight at 3 months for D1 was
6.89 ¢/m2. That showed higher than D2 and D3 because of they have the suitable
temperature for photosynthesis. The highest of dry weight accumulation was found at 180-
270 day after planting which average 67.35 ¢/m2 and sugarcane cultivar KK07-037 had the
highest rate for dry weight accumulation. Therefore, the factors affecting the dry weight
accumulation of sugar cane depended on the growth stage, temperature and cultivars. For
the growth of sugarcane, D1 showed the rate of leave formation lower than D2 and D3
during 3 months after planting because of the average of temperature was lower but did not
affect to plant high. While the cultivars and growth stage did not differ in terms of leaf
formation and high. They showed the rate of leaf formation lower than the rate of plant
high in the early stage but after 270 days after planting they showed in contrast. For the
sugar accumulation, found that sugarcane cultivars K95-84 had faster sugar accumulation the

others and had highest sugar accumulation in January to February but did not show the



different between the planting date. The sugarcane growth, development and sugar
accumulation will be used to calibrate and validate the genetic coefficients for the crop

model that use to assess the potential yield of sugarcane in the different environments.

6. UNUN

a & & A \ ~ P A
SEUUMSHANNTUUSTUUTN0aU IR aN1SIUABURUAIUDIANINLINA DY LAELRNZE1989NS
= a ~ A ! & a & 4o a a
Waguulaswesanmgionnianildeuwlasegnasaiamsludeiuiivazludaia 1n3n wazane
(2552) la@nwinansenuvesnisildsunlasaningieiniadenisuaneselulssmalng lngld
wuudassdeslulusunsy DSSAT Saududeyaaningiienniasieiul 2543-2643 21nkUUIN809
anmgiienia ECHAMA-PRECIS wudnnisildsundasesanmgiienniainansenuluszuzenise
NsHARDRULNANT a8 wasiwuldulinandnssfindu DA deveNanandesvaUsema
lusgerenazldsunansenulduindnainnisfsunuaivesanmgionia uiaziinansenusuwss
Tuunanungawnnanatululuwpasnuivazd1a A
1% ° = & aa ~ a o P a a

N5t hUUI1a0 9N Y I uATN1sndanuun g Us el uNansEnU8In15Uas UL Ua Y04
annndeulaegeafiuse@nsSnn Jones et al., 2003) NS1$@1U1SONARANIINLUUINADINANE
WUULUS s UL URUNANANTINEATNSIASUITINTDANNANITNAADIN 9039 UTeNTAIuUTEUal 199U
Tun15@n¥ININ9UNAaeIUNH FIlULUUTIa0INYTIaIUITOANYINANTENUVDINITVIAUN bR
(Gassman et al., 2007) uonaNtudsaunsatnUssliunansenuannsvinlelulasiaulasndie
(Zhang et al., 2002) uazlaiinsuneluldudegrsunsuate lnasosnisteyadiveu (input data)
uwudlaidu 2 nguwmiloudu loun deyasteuddumasiininualiluwuudraeswleunguiagly
WaguuwdaslUauanimuindey Wuguazn1sinnis wasteyadilounvuegivainuuand1aves
anuiivgn Wug uarn13dnnis Felddnduagdesnarduussanslivunzaniuinug Wug uasns
Y] i | a ° ° a vo o o vy v ° A o o o Q) v
Jan1siug AounvzdnowuuIaesitlvldfsiuieliiinslduuudnaesiivdmsuiludssendld
fuanAdgeeglulsewalngliunsrnaleuindu

UszlgruaInnIs b UUINaDINT @1u150UseIUNaNARAUANe NN IABE1ILUUEY NaTile
Sendmandngsannudnenin (Potential yield) anunsairluldlunisimsegivesinvesnanin
(Yield gap analysis) Ba111889%09919MTBANULANANTENINHANTNFIFANUANEAIN ATURAHERT
lpageannulaswannunsng (Actual yield) la n153LAT18MY0INIv8INaNEnLd18UITRINITUTUUTS

a a1 [y a

NANARLULAAZANUT NA1IAD NINYDIINNVDINANANLAININ NITUNTLAUNANANVDUNYATNTUNALE

[ 17
a A 4 a vaa

lomags winYesinavemananilAey uansiiuniuiilymies viainuasnsuiinegua (o1

(% (3

$ud, 2535) wagrinnsrudademdudesidanisiinandnundd A9zaIu1safINUALLINISIUAIS

LY LY ]

BATZAUNANANTOINBATNTIUNUNLUC wazdnaifuamud1AgUesIuvnaedls Ay N19ItATIZA

Yo9119vINanan (Yield gap analysis) Jadudndunazdosdniunisiininwiddulaeanigiu



' 1%
Y ) IS g

dosdaluiinasvgianidfy Ndslieiinsleseiludnuasi mveaesliingUszasdiioninig

o
1%

a a o 1% o & Mo v o o A o Yo w YR
WiAulawaznsazandinavesdes 3 nauiug Tuanmiliddadedrdadietlulddwiuusuan
duussdnsmaiugnssunlddmsuwuudnansivg
7. Foailunis

danlglunisnnass

1. 1130w v iauas tuiinanmenniaissalusi

1. 2130sile TnAnsifiu

1.39ugd08 3 Wug lauA KKO7-037 95-2-213 w38 KKO7-050 Way K95-84
1.4UsA% 18-46-0 46-0-0 0-0-60

L5msndideaiuuazidndngity

1.6gUnsnimsliindiy

1.7aunsaldmsunsiiudeyasn

1 8gUnsaidmunsifuoyanandn osdusznouvestanan wazthmma

BUHUANUNAADY

LY

saa ! ) ! PV ' sala ' °
wsniimnuuandsiuveanssinly lowa 1) nauiugniinsslunse drugenved

] (%
Ly aal Y

wg K95-84 1 Uusunu 2) nguiiudniinsslunss drueenvesdrddnvasyes

Ly v

wazdanglulAsas TdWugiug 95-2-213 wiemug KK07-050 1ufuny uag 3) nquiugniins.
lunss drusenvesdfidanvazlatslulAsasnifeumiloun3senan Tdiug KK07-037 (Ju

ALNIU

anudigduanuide

fudunsmaassiuamaasguiteivlsuasanssd 2.unsassd feglungumgiiade
30 peATATEE LA USUNaLNE 1,200 Jaawunssal
nsiuiegRuisziauantinmansnmsaznsaiituioulan

fumegrsiuluusaziwnnisudaiomamaniinianenimuasaauaudfiniwad Inedisnis

De

[ [
AU A
nsiufgRRuiemAuENTRNIINIENIW INUWAN1sHEsa: 1 fogns lny

1) YANQUUUIANTI 1.5 LWAT 817 1.5 AT uazdnuszanad 1.5 Wns

9 9

(%
[ v a

2) UNTURULNYDIFBNITAINAING 5LLBAN VUTNNANUVUILALE VBILAATTU
3) waaztu Myanumedishunuuldsunmufunazainuiuiiog19iu

(Undisturbed soil core sampler) Usiaina19vadsaz i 91UU 3 A19871990 1 Fu



3.1) fog1dl 1 Tiasedinien Bulk density wag Soil Moisture

3.2) feg1adl 2 uay 3 ATz
- Water content 71 3 5z#ufie 1) 9nBufvesiu 2) AN
PNTUAUN uay 3) 9ANfieI01ITIesiY
- Soil hydraulic conductivity
- Sand silt and clay
- Soil texture

msiiufogsiuiiomamaniniaadl
duifvAuiniessiqaaniimand lngldimdniaziuduiuiogislinulagn

a o

WENANUTUAUNIUNLALLTD 2 transiudulrlauszann 1 Alansu fe 1§19 waunun

1.1 dunidasueu

1.2 Ujnsensiu

1.3 A1 CEC

1.4 Ysunalulesiau Tugdves NH, uag NOy

1.5 Usmnamleaniesaidudszlond (Available P)

1.6 Usunalnuvadeudfinaniudeuld (Exchangeable K)
n1sUandeennaas

Ugndos 3 asa fe 1) Ugnlurrafioungainie 2) Fradioununiius uas 3) Taaiey
ngunAs wasAuieades ludeununiius waeliuna vesnmstgndesadedl 1 2 wae 3 suddy
PUIALUMINAABILRY 72 M31UAT Wuga 4 wasges Ugniunquleelddesdnde one 45 Ju 14
JLUENIITENTINVGY 50 WWUAIAT TEEEN19TENINUTY 120 WwuRwns tudavilasdesil 10 wad
wiazun819 6 a3 tadelulasiau 1.5 wirvesdiwugdinuAiiasivriau diuneanesa was
Tnunados ldmufuuginueinsginu wdldassads afwusnldsosiuniouuan lddeadsd 2
Slodeseny 3 ieundsugn
Fumnutuaulneldindseinannudufuuuu TOR (Time Domain Reflectometry) Suiin

foyauuudalusf Aszduannudn 30 60 waz 90 wufiuns Adaiviiy uazquasnwililiAnnns
szuavaslsnuazias ndsnldtefosnsed 2 Ussanm 2 Wou iivludesifiedinmeiviinasg
219115 (N,P,K) Imnﬁuéf’gasmmﬂiuﬁLﬁuﬂaiuqmﬁﬁa (Top Visible Dewlap: TVD) U9381%dn 11N
wusmemsiilifismelildifiunmuainudeinisvesdes Wedhdiieunatnu lufededes
adsay 10 §1 09 15 Yu sudafuifes Wetadn CCS 1sRurwavquutiige 15 i2 80 8 s
e taseduthldau

v = Y
NMIVUNNVBYA



v = Y

JufindeyannauUanian1egnIn WATNLALIVDIAY

Tuiindayanisiiulnvesdesmn 2 Heou uiazasiduiufing9desdnuIu 4 90 9aag 2 No
(¥nawmerfuiunsinusg1951n) Tusiuiudvianua snwiuluuuavdn wendiuwes Tu naulu

o ¥ dﬂl d‘ gj o 1 o v v dl a =

wazady Mnuilu antuidiuveslu nulu uwagaau Wevludeuiaumgll 80 e wadya
YU 48 9L e ntnwssvadtu nulu wazanau

Juitnanududulagldiasosinanuiusiuwuy TOR Juiindeyaiuudnludf Asgdunnuan
30 60 kay 90 WUALLAT 1Y 4 30

Tuiindeyaanmgioniasiedu launnnudunas gamgiiadn wazsdign Usuiauinu
AMUTUENANS uarASIaN naensyern1sasyiulnveswosauiuieIsey

o e 1y} | | o 9 v o a o v o v v A - <& v

Juiinnsinnsuuasee wu Sunlinh Ysuaild nmsmdadasiy 1sa nisunaaiudu

Juitndeyanisavautniailodesiinginousainy

JuiinnandnnararUsenaunandnLiaLAuLne?

a/ =Y Q‘ L% =Y = = o

ms‘LJi:mﬁuﬂ'1auﬂszawﬁmewuqmsmaaﬁwazﬂszLuuﬂixawﬁmmjaaqumaaaﬁ%

wUadu 4 Tumaulann

'
A I

nsafigudeyaindrdmiusuudtaswasyin wuudtaesiantdlunisnaasiilaun

a ¥

LUUd1a89 Canegro, DNDC, wag AquaCrop asegiuteyatndt loun Yoyadiu deyaiugnssuiiy
Joyaanimgieinie uardoyanisdnnis lnglddeyaanuvameasunairadugrudeyanugluuy
vosudazuuuiians duddug Aldannsafvieyaldldafidvuanlianuuudiasinisdtass
msiaulavesity lagldtoyan1sdnnis lawniudgn dns1ugn nsliiuasmsfiuien Sufinnadns
Fgannssiass Teuinsasauimiinuisvesdumniionu wavduiduddu uasnsadranina
M3UsEiIuANANLNT0T0IMUUTIaes TnemsiUSeuifisunaiunaainnissiaouaznaiile
Mnnulamaas Uszilluanuaunsaveduuuinasdlagldan NRMSE (Normalize root mean square
error), RMSE (Root mean square error), kag Al (Agreement index) TaeA1 NRMSE, RMSE, wag Al

AUIUINGAS

NREMSE =

| Z (51— 0i)? 1o
I
\

N a

A = Ay v o A Ay =3 Y 1 a . — A
e S ﬂ’e]ﬂ'ﬁ/llﬂﬁﬂﬂLLUU"ﬂ"la@fl wag O; ﬂ@ﬂ?%l@%’]ﬂﬂ’ﬁm‘um’laﬂﬁﬂ NIAT 1 Lk O AB

' a | Ay & o 1
mLaaEJSUENﬂ’l‘VIVLGHﬂﬂﬂ’IiLﬂUG]’JE)EJN

RMSE =

IZES:' - 0;)*
|
N

N



A = oAy v o & Ay v =3 % 1 a .
Wa S ﬂ@ﬂ’]Vllﬂ"ﬂ’WﬂLLUU’fﬂ’]a@\‘I wag O; ﬂ@ﬂ’miﬂ‘ﬂ’]ﬂﬂ’ﬁLﬂUWﬁ@ﬂ’N | |

2(5:'_0:']2

Al=1— _ —
(s, — 0l + |lo, — al)?

A & oA v o & Ay v =3 LY 1 a . — A 1 a

da S, AeA1flaainwuuinaay, O, ApAINLAINNISHNUMBEIA1ILAY O ABARAYVDS
A v 2 o '
ANNLAINNNSLAUAIBENS

Tun1sdnansnsstiazldnn NRMSE Wundndusuldusediuuszansanuaswuuingad 1ag
USLANTAINYDILUUIIABY AN LLBAT NRMSE < 10%, A toA1 NRMSE 11nA31915819U 10%
WATTPYNIN 20%, Wald oA NRMSE 41nA3IU3awinny 20% wastiaegnin 30%, way Lif wiaan
NRMSE 1nnninuseninfiu 30% (Jamieson et al., 1991)

d@72uA1 Al AA1NUSEZLNUAINUAINITAIUASYINIUTDILUUIIADY HAIFILE 0 D9 1 ANTILIN
Tnd 1 nuneauIuUIaealluszansainlunisinauif d@iuA1 RMSE AaAntouseiiiu
ANMUFUNUSVDIANRAYTENINNNAIINLUUIIADILALIINAITNAADT TATAILA 0 WUUIIADIAIUITO
) 7| 9 @ Y] 1 = a QQdQI d" ::941 [~ 1 o o 1
uglairdunisiiuiiesns lUANEBuREn (+ o) Faliiiuiwuudtaesyhweldligniay

nsUSuwAANANUsEANSMaTUgNITUY N1sTaeazmsiUseuiisunansinaadlunsausn
mnuan1siraesiladililndidesiunanismaasiass oradunseadulszdvsmnaiugnssuesity
v ldanunsaiuduiinlaainnisnaassiinnunanaisllannaifuuuisnaselaniruauili 34
Sdudesluviuamduuszandneiugnssuuiee wWslildrmildanuuudtaedndifesiuiuaila
I1INN1SNABBININTER BAALVANNITHAIAFUUTTANTNUTNITUYDIDDEINLUAMARBINT 6 wlad

v

[d ! a 1 4
ms%LUummaﬁmLmazwuq

SYELLIa U faNAY 2558 — dudn fueneu 2561

AnuAAIuNIg luaudideivliunsass sunenni faminuasadsse

8. NAN1SNAABILAZIANTA!

[ o

loduiunisnaassUgndeslunlamaassgudifouasinuinisinunsnigauys  dwin
MeYauy3 Ugnasan 1 dieduil 25 wgadniew 2558 WuAeaiuil 30 nuamius 2560 Juugni 2

Ugniud 2 nuaiug 2559 1utfediud 20 Juian 2560 waziulgni 3 Yaniuil 10 wguniau

9 Y

' (%
a = U Y v a

2559 Wfiuigyiud 22 fuau 2560 ulasUgndeeneasslufuifitunthdnfudnun eudusu

WRENE (M15197 2.2.1)



M19197 2.2.1 AThasevantinenienmiuklameasaudideivlsuasaissa
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s FCY PWP*
(34.) (g/cm”) % % mg/kg mg/kg
0-37 1.56 49.42 46.09 6.7 2.02 26 101
37-56 1.07 42.45 37.98 6.2 1.78 - 40
56-100 1.66 46.48 49.97 5.2 1.26 - 38
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M13I99 2.2.2 AduUseanNsMIaiugnIsNveddes 3 Wugdmsuwuudnass CANEGRO model.,

Parameter name Cultivar

Initial KKO7-037 K95-84 95-2-213
PARCEmax 9.46 10.90 9.98 10.90
APFMX 0.910 0.910 0.900 0.900
STKPFMAX 0.780 0.840 0.670 0.770
SUCA 0.579 0.630 0.590 0.580
TBFT 25 25 25 25
Tthalfo 250 250 250 250
Thase 16 16 16 16
LFMAX 13 13 13 13
MXLFAREA 579 602.0 512.0 520.0
MXLFARNO 17 17 16 17
PI1 71.06 114.2 72.9 69.2
P12 215.4 214.0 181.9 171.8
PSWITCH 17 16.39 14.26 14.11
TTPLNTEM 428 428 428 428
TTRATNEM 203 203 203 203
CHUPIBASE 1050 1050 1050 1050
TT_POPGROWTH 418.4 484.4 406.7 480.9
MAX_POP 35.3 31.67 39.85 33.51
POPTT16 9.09 12.59 10.92 11.66
LG AMBASE 220 220 220 220
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M13N 2.2.3 A1FUUTEENSNIRUGNTINVRDRY 3 WugNldAuLUUTIaed Crop-DNDCY5

9

Parameter name Cultivar

Initial KKO7-037 K95-84 95-2-213
Maximum biomass production 267 284.0 264.8 265.6
(grain) (kg C/ha’y)
Grain fraction 0.01 0.01 0.01 0.01
Leaf fraction 0.19 0.25 0.27 0.30
Biomass fraction in stalk 0.70 0.70 0.61 0.63
Root fraction 0.10 0.04 0.11 0.09
Grain CN 150 150 150 150
Leaf CN 100 130 130 130
Stem CN 100 130 130 130
Root CN 150 150 150 150
Water Demand ~ 500 200 200 200
Optimum temperature (°C) 32 32 32 32
Thermal °C.d for maturity 11000 10500 12000 11000
N-fixation 1 1 1 1
Vascularity 0 0 0 0
Perennial 0 0 0 0
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M13NN 2.2.4 A1FUsEENSOTNENTINVRDRY 3 WugNlTAuLuLdIaes FAO-Aquacrop model

Cultivar
KKO7-037 K95-84 95-2-213
Initial canopy Very high cover High canopy cover Good canopy cover
Maximum cover (%) 100 99 99
Recover (DAP) 7 10 10
Max canopy 60 62 65
Senescence 338 338 338
Base temperature (°C) 10 10 10
Upper temperature (°C) 30 30 30
Maturity 350 350 350
Water productivity (g/m?) 32 32 32
Harvest index 92 95 95

DW (t/ha) DW (t/ha) DW (t/ha)
80 60 60
70 KK07-037 . K95-84 . 95-2-213 -
50 50
60 . .
50 a0 40
40 30 30
30 ¢ 20 . . 20 -
20
10 10 o
0 o H 0
o 100 200 300 400 o 100 200 300 400 L] 100 200 300 400
DAP DAP DAP
NRMSE = 14.3 18.3 NRMSE = 18.9 18.4 NRMSE = 23.6 26.6
RMSE = 5.0 4.8 RMSE = 4.8 3.3 RMSE = 5.9 4.9
Al = 0.990 0.989 Al = 0.989 0.977 Al = 0.993 0.989
Top dry weight (model) ——— Stalk dry weight (model) @ Top dry weight (observe) @ Stalk dry weight (observe)
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wan15UsuAl GC da8 d1mSunuudnaag DNDC
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s TOW ¢ 0 ——sdw sow_0 ® TDW & TDW_O —a—SDW SDW_O e TDW & TDW_O —e—SDW SDW_O
NRMSE  10.8 24.2 NRMSE 13.9 26.2 NRMSE  19.6 29.7
RMSE 1502 2519 RMSE 1417 1880 RMSE 1954 2175
Al 0.999 0.999 Al 0.999 0.999 Al 0.999 0.999
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DNDC
nan15U3UAT GC 908 A1M3ULUUIIAY Aquacrop model
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NRMSE = 16.5 20.1 NRMSE = 27.4 223 NRMSE = 27.8 245
RMSE = 5.7 5.2 RMSE = 11.4 7.0 RMSE = 11.6 7.6
Al = 0.992 0.991 Al = 0.998 0.995 Al = 0.998 0.996
Top dry weight (model) —— Stalk dry weight (model) @ Top dry weight (observe) @ Stalk dry weight (observe)
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