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ABSTRACT: In the Northeastern Thailand, sugarcane is largely grown in late rainy season. The sugarcane seedlings
in this region are possible to encounter a drought stress at early growth stage, and this severely reduce sugarcane
yield. The understanding in crop growth rate (CGR) of sugarcane in each developmental stage would be solved this
obstacle. Therefore, the objective of this research was to determine CGR under different water regimes for sugarcane
planted in late rainy season. Field experiment was conducted at Field Crops Research Station, Faculty of Agriculture,
Khon Kaen University. A split plot in a randomized complete block design with 3 replications was used. Main-plots
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were assigned as irrigated and controlled soil moisture content at 3 levels (Field capacity (FO), ¥ available water
(AW) and no-water application (rain-fed), and sub-plots were defined as 6 sugarcane cultivars (KK3, UT13, Kps01-12,
KKU99-02, KKU99-03, and UT12) with different drought resistance and rooting characteristics. Biomass and CGR were
measured at 4 (drought period), 6, 8, 10 (recovery) and 12 months after planting (MAP), and cane yield was collected
at 12 MAP. Biomass yield and CGR of six sugarcane cultivars were significant differences. KK3 and UT13 which
revealed good performance on cane yield and biomass in drought condition (rain-fed treatment) gave higher CGR
values than the 4 remaining cultivars in both drought and recovery periods, and the higher CGR trend were found
at recovery stage in Y2 AW treatment. Moreover, there was positive relationship between cane yield at harvest and
CGR at 4 MAP in rain-fed treatment. For all three water regime treatments, the positive correlation coefficient was
existed between cane yield and average CGR in recovery. Thus, the appropriate sugarcane cultivars for late rainy
season planting in Northeastern should provide a high CGR for both water deficit and recovery phases.

Keywords: water deficit; 2 available water (AW); biomass, yield; leaf growth rate (LGR)
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Figure 2 Yield of six sugarcane cultivars (KKU99-03, UT13, Kps01-12, KKU99-02, UT12 and KK3) grown under

different irrigation treatments
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Figure 3 Brix of six sugarcane cultivars (KKU99-03, UT13, Kps01-12, KKU99-02, UT12 and KK3) grown under different

irrigation treatments
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Figure 4 Biomass of six sugarcane cultivars grown under different irrigation treatments (FC, 2 AW and rainfed) at 4,

6, 8, 10 and 12 months after planting.
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Figure 5 Crop growth rate (CGR) of six sugarcane cultivars (KKU99-03, UT13, Kps01-12, KKU99-02, UT12 and KK3)

grown under different irrigation treatments (FC, %2 AW and rainfed) at 4, 6, 8, 10 and 12 months after

planting (MAP)

Critical value for comparison LSDy s for drought period (0 - 4 MAP) = FC 0.93, ¥ AW 1.09, rainfed 0.17 and for recovery and maturity

periods (6 — 12 MAP) = FC 10.12, ¥4 AW 3.28, rainfed 1.86.
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AMUTUNUSTTUIN9BNIINSIa3eYAULA (CGR) iU LGR, SGR wae RGR

sl fissdiuauiufudl FC wuamuduifusveuansswing CGR uay LGR lunntiswesnisiadayiule fieny 4,
6, 8 uag 10 WWeundeugn (r = 0.85% 0.94*, 0.85* uay 0.87* MuAFL) onuiutaafuie 12 Weundsgn dawmslih
AsueU 12 AW WUAMUEUWUENIIUINTENINg CGR AU LGR luga9e1g 4, 6 war 10 iounaslgn (r= 0.99%*, 0.96* uag
0.85* Aud1iy) wagnsUgnlnsedutidununudiuneuInsEsring CoR fu LGR Tutaensznuudeiiony 4 ieund
Ugn (r= 0.99") uazlutaaiudafiony 6 waw 8 iWoundsugn (r= 0.99**ua 0.95%) (Table 1) uBN9INY CGR U SGR N3
Tinfisedu FC nuanuduiusynsuanlunndasenguosniaiadgdiula (r= 0.92*%, 0.98%, 0.99, 0.87% uay 0.99%*
AU ) uaznslviniseay 1 AW WuAHANTUSNIUINTUYINY 4, 6,10 wag 12 ounaalgn (r= 0.99**, 0.98**,
0.98" waw 0.97* addy) dwsumsliuuuedutieuy nuanuduiusmauanseaing CGR fu SGR Tutsilugaitons
10 uay 12 Weundsuan (r= 0.82* uaz 0.84* ) d1u RGR Msliinfisedu FC uaz 14 AW wuamuduiusmauansgwing
CGR fu RGR Tutsitusileny 8 Woundsgn (= 0.82%) (Table 1) Ssandoyasziulddnislifissiunuduiud FC
LAy vz AW LGR uay SGR duasy CGR 1auyntsasnmaiaiafivle druluanimerdetely LGR duady CGR lutas
nsgnuudsiieny 4 Weundsgn war lutsiuiifieny 6 uas 8 eundsgn wilutaseny 10 Weundsugniidngtasanud

Tuanwenfuuney SGR dasy CGR ¥9999Y

Table 1 Relationship between crop growth rate (CGR) and leaf growth rate (LGR), stem growth rate (SGR) and root
growth rate (RGR) of 6 sugarcane cultivars at 4, 6, 8, 10 and 12 months after planting (MAP) grown under

three irrigation treatments

Months after Relationship of CGR vs leaf, stems and  Field capacity Y Available .
planting root dry weight growth rate (FO) water (V2 AW) Fain-fed
CGR vs Leaf dry weight growth rate 0.85* 0.99** 0.99**
4 MAP CGR vs Stems dry weight growth rate 0.92** 0.95** 0.80
CGR vs Root dry weight growth rate 0.57 0.14 0.74
CGR vs Leaf dry weight growth rate 0.94%* 0.96** 0.99%*
6 MAP CGR vs Stems dry weight growth rate 0.98** 0.98** 0.84*
CGR vs Root dry weight growth rate 0.57 0.41 0.78
CGR vs Leaf dry weight growth rate 0.85* 0.51 0.95**
8 MAP CGR vs Stems dry weight growth rate 0.99** 0.75 0.82*
CGR vs Root dry weight growth rate 0.82* 0.82* 0.78
10 MAP CGR vs Leaf dry weight growth rate 0.87* 0.85%* 0.48
CGR vs Stems dry weight growth rate 0.96** 0.98** 0.84*
19 VAP CGR vs Leaf dry weight growth rate 0.39 0.19 0.15
CGR vs Stems dry weight growth rate 0.99** 0.97** 0.75

*, ** Significant at 0.05 and 0.01 probability levels, respectively
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AMAFuRUSsEnInanandas(fiu/ls)iudnsnisasyduln (CGR)

KanAnvosdania 6 fug luanimerdounu lugaed 4 Woundwgnifleldsunanssnuuddlutrsiureanis
RIPLAULA WUANAURUSNIUINTEWIN HaKARDeE AU CGR (r= 0.98*%) drunsliiiseauanuduiud 1 AW wu
AuduUSNIUINTENINg nanAndos fu COR luraafuiiiend 12 Woundwgn (= 0.86%) uananiinislsirfisedu
ANLTUALT FC, 5 AW waz wuuendeiwu Sideaesnsnisasyivlmutisiuiuiwiaiuies Sanuduiudmaun
fU HANEASDE (r= 0.93**, 0.93** uay 0.89* AWEINY) (Table 2) fadu N5l seRuauTURUT FC uay 1 AW
Snway CGR luthsiuiaufanundaaiumslinandnuesdos uenani luanmendediny dnway CGR flutaansgny

waanazyauiuanundasunisinandnvesdosluszaziiuien

Table 2 Relationship between yield and crop growth rate (CGR) of 6 sugarcane cultivars with varies months after

planting (MAP) grown under three irrigation treatments

Relationship of Yield vs CGR Field capacity (FC) Y% Available water (AW) Rain-fed
Yield (12 MAP) vs CGR (4 MAP) 0.04 0.43 0.98**
Yield (12 MAP) vs CGR (6 MAP) 0.63 0.69 0.38
Yield (12 MAP) vs CGR (8 MAP) 0.74 0.08 0.66
Yield (12 MAP) vs CGR (10 MAP)  0.02 0.01 0.76
Yield (12 MAP) vs CGR (12 MAP)  0.73 0.86* 0.05

Yield (12 MAP) vs CGR (Average
6 - 12 MAP)

0.93%* 0.93%* 0.89%

¥, ** Significant at 0.05 and 0.01 probability levels, respectively

A9150IHAN1INAADY
nandnvesdesfiongiufelldsudninaandnsnisasayivinluisazyiseny Feesiiuganee In1snevausse
Anuwindsliunnsieiu lunisnaaesil Wug KK3 was UTL3 1Juiugiilinandngeia 3 nssudSnislid uaziinandalan

wiuanluan mnsTiunfseAuanuTuauil % AW wazanimedeuely (Figure 2) Fsdoeviv 2 sug 1uiugifinay
s

nundusInluAutuuusnwazidunus Adn1susudlaaluaninuds (Khonghintaisong et al., 2018; Chumphu et al.,

]

2019; Set-Tow et al,, 2020) @s@OAARDINUIIUVDL Oliver et al,, (2003) H518971UIN WUFO DENULAIAYLAINANANDDE

q U

Weeni1deenugasulailonTenuiuAULs (Wugdeenuudsilen drought tolerance index (DTI) gandniugaauue;

3 3

saa

DTl = yield under drought stress/yield under optimum condition) wonaNg Wug KK3 way UT13 daduiugiidiuaa
FinmlanlaunIvnug ﬁy’ﬂﬁawLﬁ'm%@ﬁmmmﬂﬂ@iuﬁiaaﬁumaamsLﬁzylﬁuuammﬁmmmqq %1 Khonghintaisong et
al, 2020 uaz 3M101 warANE (2560) $1897U31 aluanmuntuaylaivnnti Wug KK3 uag UT13 d1uiundelugiediu
yosnsdydulansusnndlaisuiuiusinuthdug Famsiisnnudsensinndmasonsifiniureanaianmuesdes
(Milligan et al., 1990) AL eI UTENo UANEAYDI8 LIS N U LAz T NdN S eTinarensaatinaiinmuesd oy Tunn
72998IN151939YLAULA (Zhao et al., 2010)

Tuannitlaoemi uagldsunslii v aw Seennifuflunuidedisnmnsaiyiulngedan Tudisogi 8 iou

[

naelan (Figure 5) Fsaparasanuanuues Sulistiono et al., (2017) las1e91u31 deeluanmudaslugig 8 - 9 Weunasuan

18ns MM aasiulngeda uana1nt wug KK3 uag UT 13 fgnsimaasyiulaludisiumilansiundinniiug deeiugnd

SnwalgnumuneaNNLtauddlutsiuvesnsesyRulatu Suduiesinsiudfia (Khonghintaisong et al.,, 2018) way
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nsnszeivessnlufutuuIneadmasonisiiufvesdesdae dauiug UT13 Wuiuginaunainnisléiie
WugnTINTmNugUn Jaduuvasiugnssuiililunisuuseitusseslnidnuamuuda viednsusumlaalua amilsl
WiNzay (da Silva., 2017)

nnsnaaesaziulen sesnsesyiulaveduiinanemsiasuaiiensinisasyivlnvesdes (CGR) Tuliau
ynt907y sniiu dregnun wesanlurasiuvesnmaaiyiulpuarnisiiuga Tuduestasdddalunisaiison s91n
nszUuMIdunTziieuas uilussozanun Snansaigdvlnvesddudmuduiustu CGR Fdlutaeiifudiiidng
swomfuifynaravauthma (Uddin et al,, 1995) Seauduiusivanil aenndestunumes Rao et al., (1988) ddldmeeuy
31 mMsasdumdulutiausniianuduiusmauintu CoR waglussanfiuien Tnenuin CGR Sanuduiusmsausunis

o

azaninaglasa wenanni CGR fallanuduiusmeuiniunaningoy Fuiugnd CGR awdwmavividnandndosiiaandy

o

gl CGR 1 (Abu-Ellail et al., 2020)
st Tussuunmsugndesduuddlunanz Jussnideanielulssndlng duiufiondetrulundn aisdenld
WugoeeNdansnN1ssydulana Nilugrminsenuuatlutidurasmsasyiiulauaslutieiui duluiuifaunsaldl

wBuld (% AW) pasidenldiugaesisinsiasyiulagduis 6 -10 Weundsugn (elongation-maturity phase)

dyunannsnnasy
dnsnsasaiulavesdey 6 Wuglinnuuananeiu Feiug KK3 waz UT13 uiusilinandndasuazaiadanin
Tnawsiy lunistiiiszAuanuduiuiuvedediny ddnsinsesyiulagendiiugau q valudrnsenuuaauaglugiciiy

A7 daunslinfnseduanuBuaug 12 AW Wugdeens 2 Hugiansinsiasuyiulngniniugdu o ludeiluim nandnues

Soofiongftuisadauduiudmeuintu CoR Tutae 4 Woundsgn lunslithiissfuarudufuuuuedodulu was
HaNAnS iAW USNsUINTUALRaY CGR Tuﬁaaﬁuﬁaﬁmq 6, 8, 10 Uaz12 iounalgn W 3 n3suAsmslvn
uaNINT S LGR anaduyauantu CR lurhaudauazdsiiugh dauludisanud woamudiiumeuinues SGR uas
CGR ety luszuuntsugndostruuddlunmens Susonidsamisluiufidswomanssnuminuiauds fusdosfivmnzan

AIIENTINSRSAULATA Vislureinsenuuddiutissuresnisasyaulawazludisilud

AvBUAN
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