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Abstract

Research and development on soil, water and fertilizer for sugarcane project
was carried out since 2011 to 2015. It had been done of 3 activities, consisted of 1)
Research and development on soil and fertilizer management in sugarcane which
divised into 2 sub activities as follow to 1.1) Research and development on nutrient
response for site-specific management in sugarcane and 1.2) Integrated agricultural
production sciences research on sugarcane, respectively. 2) Research and
development on water management technology in sugarcane fields and 3) Impact
of climate change on growth and yield of sugarcane The results showed that 1) soil
amendment with filter cake and dolomite combination applied in sandy soils, gave
millable cane of plant and 1" ratoon cane increased account for 10-34 % 4-52 %
over the control, respectively. By using broiler chicken manure also obtained the
highest yield increasing in loamy soils, followed by clayey soils, soils in transitional
zone of lowland and upland, respectively. For soil improvement, by filter cake in

skeletal or shallow soils and by sulfur powder in calcareous soils were also increased



sugarcane yield but there were not enough economic returns on these practices. 2)
In calcareous soils, Uthongl4 (94-2-106) sugarcane variety was more profitable that
gave the yield 13-32 % and 6-15 % higher than LK92-11 in plant and 1" ratoon cane.
Khon Kaen3 (KK3) also obtained the yield higher than LK92-11 in sandy soils, the
transited soils (similar to SP80 in Rb soils), loamy soils, skeletal soils and clayey soils,
respectively. Because of soil improvements and identified varieties can increase the
N use efficiency in plant and ratoon cane. 3) N response curves and equations
obtained from each of specific sites and difference managements for fitted N
fertilizer recommendation and balanced management of P and K. 4) Green manures,
chicken manure, bio-fertilizes such as PGPR, solubilizing bacteria, and fungi, and
industrial wastes as vinasse and waste-water from cassava starch factory could be
well integrated with chemical fertilizer for improving cane yield and reducing cost. 5)
It had been gotten the crop water coefficient (Kc) of KK3 variety that be useful for
enhancing of water scheduling scheme in sugarcane production. 6) Simulation
mapping unit of sugarcane planting areas in the North and Northeast of Thailand
could be defined to 1,079 and 1,980 environmental units, respectively. It was found
that diverse environmental aspects. The greater effects on sugarcane yield, are
spatial variables like as soil and weather factors and temporal variables as the
variations of rainfall. Using simply equation for evaluation cane yield of KK3 and
LK92-11, the cal.cane program namely has been developed and setting up on the
smart phone which used android for operation system. And 7) Good cultivation
practices could be a resilient approach to reduce the impact of climate change such
as appropriated for planting and harvesting calendars, suited in land preparation
method and reduced evaporation of water by nighttime irrigation, in addition to

extend across the high potential yield of variety and proper fertilizer use.
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Usslonildvaslulnsiau Tnsnsiisnsowoarlodauas inunaiouiifioswe Winandndoslsl
LANANAAL UAnnaTILAnAssadAaInisnsmunu (ailddoiad)) iWunallesainnsiiia
ihntindediuesdos urldiinaseonisunnnodadudnuurzinaniugnisuuazionnssy

i vy A

(es30fws, 2553) agslsfinu duuginledesiiniumnifiyasiulazgadesiuandnaiu i
Snvnzuarsuugaiundniiiuiunuusasndy gaiuluusasiu saisiusdosiivaas
ovazmavauaseUinusglulnsiauiildsuinndeniioda Juogiuauaunse
Tunsdutnvesin uasUsinmufinnnszaiedeaiiane anssauvesnesgiine
2538 wuin sewmavauadensidlelulasiaugean sesawunlaun Inunaifoy waz
woalaa mudiu mImeuauswienslitelulnsauuaniafumudnvaziiddyueyn

Au Vindauavane (2548) dealaau 94-2-200 (MSeugveuwiu 3) nouausdionildde
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Tulwsiau @de 9 Alandu N sals US¥uazanz (2550) T1891u31 deeiuggnes 3 Nugnlu

Y

Ausulunsgyafuadin Jamiaveunnuy insnevauesdedelulasiaulvinandnasan i
15.9 dusiols Mdns1 18 Alandu N sals wazluyafudna wafe 14.6 dusials N3 12

q

Alansu N sials Wislddeeanuazlnunyagiaiisane aennqesiunauifgsilazane
(2552) wuin geglaau 94-2-200 NUgnluduillonsgsuyniuIunslasTIUUUNTIEYn
Auadnluaniwofediey (um  1,000-1,200 Hadwnsded) Ansnevaussionisldde

Tulasiauiwansiaiu degugniiminevausssenislddelulnsiaulvnandngsan 1de 14.5

'
v

fols N9031 18 Alansu N sals luvazyeiussunszravaussienislddelulasauli

i&

NaNAnEsEn Whe 11.1 dusiels N19ns1 12 Alansu N sels sgalshnuvisaesynfui nsld

9

U

Jonidndnsn 500 Alansuwisials Sududendilulasiau 12 Alandu N dols awnsauiiy

9

Usgansnnnislddelulasiauinlinanindosdgn deenel uway doena2 WintTuiaie Souax

U L4

8.1 19.0 uay 22.4 \fenfFeudisuiumslideniidnsufentu sosaunldun arsfiuming
Snan 5 Alandudels wagteTann PGPR  sruddu Turmsfiniusunieyafiudng
FIMIAUATIIVENT (WA ULBENI1 1,000 Tadiunseet) veslarau 94-2-200 IN15AUEUDS
sonslielulnsiaulinandngsgn ade 16.1 dusdels Asnsn 18 Alansu N siels uaznsld
astiuningsmtuioaiifuuldnihlinandndesno 1 ganitisnisldianzdoiniidng
ety (aymsnanazanl, 2552) Jaunnsnsanaunnuazanls (2545) 1091u37 Seeiudia
84-200 fugnlufunienfuasmanulvady fusiumiorunsoyeiuliaifou wagiu
witlgrdayaiudeds Sminaszui dimsnevaussienislddelulasiau dnst 12 Alansy
N siols Taunnenatuisanueeiu etinla (2523) agulidn mavgndeslumumieififuiina
dunsTnguinnindosas 3 Tuldlddnduseslddslulnsay dwlufunsefiiuiaa
woavesalufuifusslomiuandafuieuddinis 7-30  fadnsuredlandy lunuindnig
movAUDITILANATY (Tel5avuazAny, 2547) danndediuUTvIkavany (2536) lununis
povauowasjanaaauarinunadon annsUgndeslufusiumiidihnadaiosszes
grauufe 15 U anmiluiiffinisvatsenlunianans  uenanidanuin Sesdinng
navaUaaUelAMULANAINAUAUYARY NENIFD Ty S 700-1,200 adiunsnel
finsnevauawiedelulasiauasan fenside 12 Alansu N sels wazdaliuuilidulunisvin
51991115504 1 upaldey wunddey uagsnemsiasy wu win dengd luseuuas
ganeuluiiuiiugndosdniae

a

nsladedunid lonauiivan Jandun3d searsusuugshusuiudainiianunsoiy

9

[
Va2

UszAnSnmdenaslinanindosiinfuuenmilieanuivussaudanisnmauliaay  Yadav
(1995) wui1 nsldnmnezneutidesiinalaenswanisiiiunandndesUanuazdeune 1 uay

Tumnegneuiinadesivsunameanesaas uazdfevdunsdou
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idutifeiiddyddunmaifiunandnuazannmuesdes Tnsamenmaaigivle
adratmiTnusie uaznszuIumsane entswamnmeluguiiy Wy Hudulszneves
lUslananady (Protoplasm) NFEUIUANITAUATIZILEAT LAZNTTUIUNITHALAE HI1UNITAA
ulnmesndis Sennudesnisihesdosazumnetumuniiavesiug assasnsvesiin
91y SLUUTIN wardu lnslanizegnaBsaninuanden Tiud du gumgl anwdudusing s
anansonTaialdnsgnienine Wusirusaudosnisihesiiy

Tnevhe Tusinanhifedosnisldlu 1) daudsznevaesits 2) nszuaunsae
(Transpiration) wa 3) N3¥UIUNSIEWE (Evaporation) fauUSinaniiinald Ae Usuna
weuaifeldlunisesyiviasuiuusinaniildly 2 nszuiuns fe metanly way
dUs9 VBINY LLazmzmumiizmamﬂau’luu%Lamﬁﬁsﬁuag fetaananszurunsd
swfudenih nmsaesemetvesiia (Evapotranspiration) aeslsfinia lufunisinunsld
Anwinemessetvesiivainduiisfitusguuiuiifienutuedisauysal @enuaunouas
wangautuiit) wagszsrnsiaumsvesivrnfudeniy dndnisaesaned (Potential
evapotranspiration: PET) #3ei38n31 8nsn1saneszmeasanniglaaninauiirennieiu

]
o U Aa 1 L4 aaa o

e dnflenldfynsgang (Unaquitunfuedvauysal) iWuiivfnwivuiuingdun

1Y o v
[ o

nastassog19 A ludnuIouiisu Aaudasendn N1IAETEIREUIT0INTE1989
(Reference crop evapotranspiration: ETo)

ASFNEIMNIAESTIMET RN IBs asimseImIRaTinERsWiEnUTYY 19
(FAO) Tesausulsluunit 3 Sesmnudosmsivesiivin fuwamsdnwlasad 1) 333
A133¥MET8aT9InNaT (Pan Evaporation Method)  2) 3anisvesiuaiuduazaiaiia
(Blaney-Criddle Method) uwa¥ 3) 3amsldainisaeszimeivosiivdradauuuianzas
(Indicative Values of ETo) 1fusu 1 Doorenbos and Pruitt (1977) Iéjiwimqmsﬁﬂ‘] Tu
MsfaedngmInesuvet funsvaisliud grsves Penman  Bsldsunsiam
aufatlagu uiffenunuazléfuegrsunsvats Ao aunisveunuLuuLayieuis
(Penman-Montheith) LAZATTENEAINAIAT LD (Class A evaporation pan)

94ANTOIMTUAZINWATUIAVUTEv YR Treuindesufiviidneglunguliny
W3 (high sensitivity to drought) Saudiosnisldvdaust 1,500-2,500 Tadunssiaggnia
featuayulng Carr and Knox (2010) fildmumuunasFeuiFedliin anudesnisldhues

o

pouviavun (Total water-use; ETc) Useanad 1,100-1,800 Hadiuns lagyiefineinsungean

fonsnsldinindu 6-15 Saduassoiu
duUszansnsldunuesiy (The crop coefficient: Ko) Runefy AmNuaIunsavoneg

TunmsiaurulUldiiAnUsglovidunsasgiule nsiauInIoas I aNaNdnu g Jea

a

duusgansmslduniasunnsineiudueg fusiinueaiy seuen15493sAuln  Doorenbos and



12

Pruitt (1977) la@nwA1duuseansnisiduineat1ilng 02naed waziiaadluuseinawau

= [y a 1% - a £ v o J [ o &
WTuRg I upanidudla LLa3LLaﬂﬂﬂﬂﬁuﬂi%ﬁﬂﬁﬂ’]ﬂ%uqigﬁﬁﬂﬂﬁ6] 99N UU 4 S8y AU 1)

%

svavany (Initial stage) Ao SYoLAIuANEALUAAIUTITA1ALIBNDDNUN 2) SLELHAUINTT

a a

(Development stage) #e szozdduBuRaLINSASYEUlR 3) sreenanegaUan (Mid-
season stage) Ae srorfiandusiquduladiui aufaiusenaen uay 4) svazgaVig (Late
season stage) fesvezosnaenifuiiaudufuiiien luvhusadeadu Carr and Knox (2010)
lé’aqﬂﬁzazmﬂ%’ﬁwaqé’aammmm%iyﬁﬁlm fail 1) szovdadu (nitial growth stage) 2)
szzuanng (Development 439 Tillering growth stage) 3) szwzazaunanan (Yield
accumulation %38 Grand growth stage) uag 4) segrgnin (Ripening %30 drying-off)
dusulseindlng nsuivinisinens (2549) lawussseznisiasyivinvessssoonidu 4
svezguiu Ao 1) svevedu Ussanas 30 Ju 2) szevunnne Ussana 140 Su 3) szozaze

(%

Wena Uszana 125 1 4) szazanun Ussuna 35 Y1 o813lsiniu Doorenbos and Pruitt

(1977) 1897 Pravedusarsraznssduln llavuegiudinivieseiaded &

v A ¥

Juogffuaningfionna 1y gumniioma vieautuvesiu Aduiladeiiddysnde

Soumavauowionisliiunniianlusseznisunnne (018 31 89 170 Yundagn)
sesaunlaun szevsen (Ugn f9ene 30 ) wag szezdaudes (1 171 fiv 295 Jundauan)
agnslsfinnu nsfinturewandnsesanmsliilussesseg fanuuanseiuniueie
99tiefu (Thanomsub et al., 2006) WU é’aaﬁﬂqﬂiuﬁumﬁmmﬂﬁﬁwme'amﬂiwz

fiflAn"358IY (Evaporation-pan) axauasu 90 fadwnsvien 14 Juvilidesiinandn
Fiuty wlsfesay 48-51 Tuvmsdusiuunmenisliimnszesfidanissemensy 120
fiodluns nandndosifinduliuandnediu 60 Gaduns mslidiUssanm 0.6 Whvosenis
sumpavaulinandndosfivgnlufumisiuasiuiiulunmediutuggn e fovay 28
uay 71 mudduidlenisuifisusuisnslallii dagtu nsldssuudmeslulsdendud
fouunsvarsfululszimaiivgndosduiivesian lesaniuszaniawlunisldigs
Usgndaiuazussnuliiiiesnnld$uiegainauerilinanings uenaniduia
UsgAnsnmnisldie esandesldfulsegainane uazvhisaunsoandeiniaunde
e 1/3 10e8nUnd 9nnsAnwlussdsumanudn msldszuuimealulsdentaeiiia
nanandoslfadieimela nuttUsgndnildiumnnidedisufunisliiuuuaUianas
(sprinkler) wazszuutas (Furow) dwiuludesinefinemudemnisldsruuimenlulsses
Aouthation Wy Tssruhmanguiswe s1enulih nandedesuan Sesnel uazdosna2

geanimsugneselagendetiny 9091915 R0ALANIT L1199 NLlafneauLAIEIUTO I

(%
o

119unalnviud]
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nsfulszlevdvessinemsludutufsidesiuanuuvesiuduegrwnn taed
Auduvesiuaziudinasiviibisine msisiuazateegluin uazaunsgnanldlilag

=] a a a LY A & ' LY a & A vo
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Wi Fsnsdiazanie (2546) 189131 Mslideiussuuiivenlugns) 2/3 18398051979

[

Au (900-375-1125  n5u N-P,O-K,O  sanusal) viluarteanldlulasiau Weanesa

Y

o w

Inuwna@euuayiinandnainitlvidensiusgadideddgnieada nsldssuudmealuls

o

v A Y v

doudaliedinegratelsznis lnsanigaumatalun1sujuatulsineasnsiudain

a

muugtngnasuazmizadluwiarunuandesluiusiingiieg saunssunan dnsde
17 Frasveznanalile waglihwaussmunmunzaulusdazsiinvesiunugnosy
anmnisagunlas i A BeinansEnUTULIWaNSHARTvNNTY LuUdaed
Yo3an Y Te1n1AUdiwinanmgieonniavedanlueuian einn12AUWAHAT
& a v A H | ada A £ o ¥ o= = | - o
g1 VR dITuUTInanHussUAlUTINuINTY Aeludallnnudeeganiagaed
WauMBAANTIZULAY waztviands egslsinududazdalinalueuian Tuanmniswds
fivludagiuidesUszauiunnzanuuiiudailomnduiegie niessuunmsugniigdiungs
= 53 o 5 o & a X = ! N a X ! A ! (Y
wselifvszauiuiviands JufsvunnUluwiastifintuludnaiasanuiiiunneniu ns
FeuANIEsnIgsuilewnnesssned inasdudymiaindivian YSeuriudaan

a

NUIILNUNL

a

[J |

Judruruunnuagreifieswndszdmnt 31ns1891uveInsuimUIARUNUIN

e

%
A a o 1

Uspinalnefudiivintenn vieuiaudsien luseduzunss dadumnndt 40 &1uldde
Y (nsuwaundinw, 2549) waﬂszmﬁé’ﬁaﬁaﬁwmmﬁamaslﬁﬁuﬁ%mqﬁ?ulé’ fufis1uaunn
wandannsonduianliusslovdldlaensmiieiitengen wu Sos luugnuauwny a1n
nsAnmIYes avinuarany (2543) nuin Sosannsavudetidald waedidanumuniud
uanansfusznineiug venantudvhudefissesnaaiydvlauandatuiinasonisl
nandnuanasiulue mafidesanunsanuihdsldvionuudslddmniainnnssunnn

T a !

dogilagfisendn superficial root FalsINAWIULNNLALANNTAANUILAZDMITIINAIRULA

Y
(Smith et al., 2005) TeyaingItun1sasyivlakarinuINsvewesfinIuu dnsdnwld
AoUt19N Ritchie et al. (1986) laseauliingugiifnan (base temperature) Ndoy

)
ansnasyivlalddue 9 ssmiwaldea woslonmgifimunzanegludig 32-45 pemn
waidua Jaiwuldlunsaianuudiaes APSIM  waglianfiuansnafuluigy Inman-Bamber
(1994b) 51891437 8 esrnwaidoa vaedi Robertson et al. (1998) 14 15 ssmwaidoa uaz
fsnnmasaiulngsgaluanmilsifitadedin ogflutas 31.0-35.1 nfusemsaunssioty
(Robertson et al., 1996) uAdnuarn TSy Ingvesdesfidanuddydonsadaiulnuay

mstrmnudfguiauAossdiuilu (Sinclair et al,, 2004) n1sAnwwes Allison et al.
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(2007) wun searduiivniinmsasgduladunn wnieuiuiisdus Sanuduiusiusening
gnsn1ssaAulauaznsmela Fonsinisiasiiulalasunansenulaegassainiunlu
(Inman-Bamber et al., 2005) wiognelsnau Lingle (1997) way Allison and Pammenter

(2002) wundswinissaiulnvesdesiduliegiedig uilifinadevwinvemsuinludief

v o & 4

FUMAULAYY wasNan13AN®1v09 Keating et al. (1999) wui iaavdnunluiinnia 5 waa
lufinansgnusenisiasyivlnvesdey dudindvadesie duansenurenisiasydulaues

o

908 Muchow et al. (1994) nanlindaduanmgieomeanineitesiunisasyiiulnvasiiy

fidndniifissanuUszmsléun uas gamgd wasiuly uaznarrindeyarieg MnTenuiite
Junis@nufuitugdes fuanimuandenluvaeiug efinsldwuidosinmi uas
ammandeuiiudsuwladly mm%agw’%zg@uimLLazﬁwmmwaﬁaaﬁ%LU?{auLLanmﬂU
#he BeaonadesiuLea Singels et al. (2005) Alvdpiausuuyin maUsulgaileiiunanan
98AI3A NNl ANS NURIN1sdUATIEANES Nshusuasomsiuasediunnge ves
o Tuanmwnndeniiivasundasiusme
ssvumswaniivduszuuiiseulmdenisiudsuulasesan niinden Tngiany
og13BansIALLUaesan maTienna AmnumaInasvesannwIndesdwariiliAg
AuuUTUTIuTDsHanAndosTialudaiufiuasidana (Uivuazamy, 2555) nsfnu
nansznuIeINTasuLlasaningienniaiensnandoslulsemalne in3nuazany
(2552) WU anmgiiemafidsuuasiuainnislddeyaeinied 2010-2100 fildain
WUUI1989 ECHAMA-PRECIS W‘UdﬂumsmﬁlEJuLLanaaaquﬁmmﬁhjﬁmaiwzEmﬁia
nsnAndostialseina Lm'wawﬁmé’aaé'aﬁmmLLUiUi’mﬁawﬁNqaﬁaL%q‘ﬁuﬁuam%qLam
\adsdovay 23 FuAatuluiuiivgndesluniang usenidsuniodudiulng iioan
NansENUaINNSiUAsuLUaIvesanInuIndenfing1? Sdudeadnuinisdanisd
wanzasluudagiiui eghslsiniunisudsunlastesaninuindeniiiniustnsdaiiles
fnduiiagdesiiiadesfioniodTnisfiagihunuseiiunansenudinarnsae Falutlagiu
wuudrassfivduiildsuaiudenaintniseilan Jones et al, 2003) uazlu

[ '

ﬁummﬁmﬁuLLUUﬁwaaqamaamaqﬁwﬁgﬂwwmmamwimﬁamiuﬁu (Gassman et al.,
2007) wWuiisatunvuiiasenisiudsunvasvesaningionniealan lutagiuivatey
wuud1ae9lnly i wuud1ase canegro model Tulusinsu DSSAT (Hoogenboom et
al., 2004), Aquacrops model (studeto et al., 2009) APSIM (www.apsim.info) Favn
fnsindenteyatndriifuazasuiiu aunsotanliussfiunandnfinsaylflusedy
Tsunnunsnsialuegned wazaunsatiuninsgidesinae wandnla (lansigan et al,
1998). U3 wazAmy, (2548) léainsnzidesinwewanandlaadaslduuusians CSM-

Cropgro Peanut model luiuiiugndes 8.nA3u 9. @AT571H NUIMUUTIABIAUNTE
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Abstract

The project has been done during 2011 -2015. It consisted of 3 activities as
major pests of sugarcane, weed, insect pests and white leaf disease. The activities on
weed were testing efficacy of herbicides, pre-emergence, post-emergence and
herbicides for vine weeds. All tested chemicals were less toxic to sugarcane and
could control most weeds for 60 days. From the survey of 44 sugarcane fields in the
central part and 55 fields in the northeast part of Thailand, 158 weed population
samples were tested for the herbicide resistance. The results showed that there was
none. Integrated weed management were conducted in sandy-loam and loam soil of
sugarcane in northeast during 2011-2013. The results showed that the most profit
from sandy-loam soil field was, to plant velvet bean (Stizolobium deeringiamum)
cover the soil and controlled weed by hand weeding and small tractor; whereas in
the loam soil, planting green manual increased the cost of production.

In the activities on insect pests of sugarcane, from field survey during 2011-
2013 in the northeast fields, the most important insect pests were Chilo infuscatellus
and C. tumidicostalis the infestion depended on humidity rather than rain fall and
soil moisture. In central part, the most important pest was cane grub (Lepidiota
stigma). Number of the worms infestation per tool was studied. The results showed

that 1 worm could cause the yield reduction due to weight of cane were reducing.
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By crop cutting in the farmers’ field showed that sugarcane Khonkhen3 with 32.22%
infested with the cane grub caused 55.81% cane yield reduction.

The activities on control of white leaf disease, the biotechnology techniques
such as High Resolution Melting (HRM), Real time PCR, were used to differentiate the
phytoplasma the caused white leaf and grassy shoot like symptoms, to quantified
the phytoplama and to detect contamination of tissue culture and cane setts. There
were biochemical changes in infected sugarcane at different stages. Effect of planting
dates on white leaf was found. Production of sugarcane disease free seed setts and

use minor element to reduce yield loss also discussed.
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