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Research Title: Effects of Ethephon Hormone as Ripeners on Growth and Sugar Yield
of Sweet Sorghum

Researcher: Mr.Somyot Detpiratmongkol

Faculty: Agricultural Technology =~ Department: Plant Production Technology

ABSTRACT

The aims of this study were to determine the effect of ethephon hormone as ripeners
on growth and sugar vield of sweet sorghum. Two experiments were conducted at Faculty of
Agricultural Technology, King Meongkut' s Institute of Technology Ladkrabang, during
November, 2014 to May, 2015.

The first experiment was to investigate the effect of different concentrations of
ethephon hormone on growth and yield of three sweet sorghum cultivars. The research
design applied was split plot with basic design of randomized complete block design with
three replications. The main plot was three sweet sorghum cultivars (Ethanol 2, KKU 40 and
Cowley) and the subplot was six ethephon different concentrations (0, 200, 400, 600, 800
and 1,000 ppm). The results were showed that Ethanol 2 had highest juice extract and stem
fresh weight vield followed by KKU 40 and Cowley, respectively. Different concentrations of
ethephon hormone affected on growth and yield. The fowest growth and yield was obtained
1,000 ppm and the highest obtained O ppm. There were not found interaction between the
sweet sorghum cultivars and ethephon concenirations. Based on the results it may be
suggested to apply ethephon hormone at 400 ppm concentration for sweet sorghum (Ethanol
2 cultivar).

The aims of the second experiment was to investigate the effects of ethephon
hormone applications at different growth stages on accumulation sugar and yield of three
sweet sorghum cultivars. A split plot in randomized complete block design with three
replications was used. Three sweet sorghum cultivars (Ethanol 2, KKU 40 and Cowley), were
assessed as main plot and spraying ethephon at six growth stages (such as spraying at
Panicle stage. Heading stage, Milking stage, Dough stage, Harvesting stage and non
spraying (Control)) were designed as subplots. The results showed that Ethanol 2 cultivar

gave higher accumulation sugar and stem fresh weight vield than KKU 40 and Cowley,



vV

respectively. Spraying ethephen hormone affected on accumulation sugar and yield. The
lowest yield and sugar accumulation was obtained when spraying ethephon hormone at
panicle stage and the highest obtained at harvesting stage. There were not found interaction
between the sweet sorghum cultivars and growth stages of applications. It may be
suggested it should be to apply ethephon hormone with sweet sorghum, Ethanol 2 cultivar at

harvesting stage.

Keywords : Sweet Sorghum, Chemical Ripener, Ethephon
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Cowlay 228.31 11.50

doananaanuasanney (B) Lugaww (Control) 275.41. A/ 1333 A
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Milking stage 253.98 ABC 11.58 BCD
Dough stage 260.55 ABC 11.83 ABC
Harvesting stage 271.38 AB 13.00 AB
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Effects of ethephon hormone applied at different concentrations
on growth and juice extract yields of 3 sweet sorghum cultivars

7330 eelguiieEe WS naz aues MYATAIAE’

Sommart Yoosukyingsataporn'” and Somyot Detpiratmongkol'
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ABSTRACT: The objectives of this study were to investigate the effect of coneentration of ethephon hormone on
yield of three sweet sorghum cultivars. Field experiment was conducted at Faculty of Agricultural Technology. King
Mongkut’s Institute of Technology Ladkrabang, Bangkok, during December, 2014 to April, 2015. Three sweet sorghum
cultivars (KK.U 40, Ethanol 2 and Cowley) and 6 ethephon concentrations (0,200, 400. 600. 800 and 1,000 ppm)
were designed in a split-plot with three replications. Sweet sorghum culfivars assessed as main plot and ethephon
concentrations as sub plot, respectively. The resuits revealed that stem height, brix. juice extract and stem fresh weight
yield of three sorghum cultivars were not significantly different. Ethephon applied at 0. 200 and 400 ppm to sweet
sorghum did not show a significant effect on stem fresh weight and juice extract yields. The highest concentration
of ethephon (1.000 ppm) not only decreased brix value and stem fresh weight yield but alse juice extract yield.
However, optimum rate of ethephon (400 ppm) gave the highest brix degree of sweet sorghum. In this study. significant
interaction between sweet sorghum cultivars and ethephon concentrations were not observed.

Keywords: Sweet Sorghum, Chemical Ripener, Ethephon

mafrnalidaiinisuanie ausmaluladnianess aotumaluladnszaeuindndigummsananisi
WAAANIELN NTIMnY 10520

Department of Plant Production Technology Faculty of Agricultural Technology. King Mongkut's Institute of
Technology Ladkrabang, Banglkok 10520

* Corresponding author: kysommari@kmitt.ac.th




KHON KAEN AGR. J. 44 SUPPL. 1 : (2016).
o
UNUM

TR 14U (Sweet sorghum: Sorghum
bicolor (L.) Moench.) il C,_ uwaziiAnenings
Tunrinunnanidweniuas (ndns, 2548) Wi
aldidn Srdidronugaiede 2.0-3.6 wms 81gnTs
Fuftanduie 3-4 Bouvensnidaduiteiing
azautnmalugduduiawnn St
umuﬁa;ﬂuﬁ’mqﬁumqLﬁ@ﬂlmﬁﬁﬁunummamﬁ
Arannsoldnaunudesidlannse wsziaAy
meludndusasdtoiismuiliaonus wnaipes
fudes dowresmdadesnnsolfituingauluns
I R L G AN L I R AR UM R el
60-70 % (1lsx@ng, 2544; Ti91n3, 2548) Fatiuti
wind e ul A FLn s UNGERIEAN N
muadinsdannsiin fazduimgatmisdentius
uazdraudilyuinisniaaudngaudmiunae
levnueald (UszAna uazAsinnd, 2553) ﬁmmwﬁq
z?nm*um?ﬂ@ﬂﬂi’m“r’."mvm'xuiuﬂfxmﬂlmﬁwuﬁﬂ
sanRmA e LR 49
Sudlerintuanulusddl sdmdulenveatiay
g Bunnmeseniuaantesadlilfag Jaaan
rymdenanamansipenaelaiinnsAnmivgns
demagnur (ripener) uazwud ludad|éinasls
anaLfamTgnunatnsunivany wazinsldanaids
maa‘nuﬁ%mﬂuﬁuéﬁﬁué’ﬂﬂmmmfﬁ;@vﬁwLﬁu
Arun AL UIesasiudanld aneeniegn
urigauluniluansindndaie wasaefluuiT 7
feunldaanuiusnnluralssmaldun arslinal
1a (Dusky et al., 1986) @NnWau (Yang, 1969)uaz
Fluazifop-p-butyl (Watson and Stefano. 1986)
Hugu dwiuansafineululszmaluiinng4aa
Wuiuﬁuﬁﬂ@ﬂﬁ@ﬂﬁﬁﬂﬂiﬂﬁﬂﬁﬁmﬂmmm
dmaludnduld (Lin et al. 1990) ansanweu
(ethephon) Bansnsoisalidasgnun nasfimedie:
mszaurnalugduld annnsfnediedy
fimudn ma‘w‘qmm;ml,ﬁmmmﬂﬁwLﬁmmmmm
Tiiudndeuul it uRaaiu auunm LazAn

329

(2556) I @inasinennsidansdineufszay
aruduusnsraiulasldreiumnududuaacans
FFviauifinnslFludas fundniinudn nsldansd
frauluszAumnuiduduiiqeiie 600-1,000
faanfusadratningaelddeninnsasan
Samna uazsdnt s Ry weileninen
W ludadreamnundunud Juannludaanag
wasinsrzinnisas L in ludigauiemne

o w =

AduTaunnidn uariiBRuinuivuanas LA

o = cll c: ar ?-.’z il/ -;ld =1
Y LAUARNAININ Fatun1sANEIATINRIT
ar ] < ad* r-*i 8 T 1 s? 94 - \qq
FAnusyasdn afaenimmeindt nsldansed
wWanlusssuaududunmmnzauaqndiuinlass
Azl T N ALEN ANA LUATFUINN

o fmgh, ) ~
paslpinanantamulusAULINNES
A8nsAnE

FnmasseiuUsmaasaasnizinalulad
nasiners | eaniumalulainszreningndnAns
PVTAIANSZAS TYUINRIBIRUNG FARNEU WA, 2557
AAaUTNIAN. WA, 2558 AMNLNUNENARBILLIL
Split-plot design B4 3 1" Main plot Léur
Farnamnnu 3 Wughe Wug Ethanol 2, KKU 40
uae Cowley 7% Sub plot ABTZAUANNITHTE
asaTreuRanvlim ez iuAY
St uansnaiu 6 searaadndulgin 0, 200,
400, 600,-800 LAY 1,000 ANEN (ppm) Uandia
WU Ethanol 2, KKU 40 uaz Cowley &4
Tuntlaslgnauns 3x3 wns 4uau 54 wilssdas
dgndufl 3 woeAnaeuw.a. 2557 F8ugnineinda
FravirananuadiUlunneflszesrnassudneunns
75 wufuns ndsanugniuuds 15 Suldvinnns
nausen sz LineI iR 10 URLNAS e
flaarulsan \Hrgnindnneulgnsnaanatiesiu
fndndesme uaLlin §R 2.5 niusewAniug
1 Alansu uaziinnslsanmanuadluuniignsiag
§msn 5 Alansusield ellasmueuunasinans
sapdnoning Snnslinsatssnuetniitime




330

AanAaENIRaTyALLR lﬂﬂﬁumﬁaﬂﬂam 13-
13-21 4531 50 niamum'aii TnnuLivld 2 aisde 1
ﬁ%"mmﬁauﬁ@un uagldaiaR 2 reueannanian
Sat Fufi 27 $uaneu WA, 2557 daun1sinnuans
mﬁ)ﬁw'auiﬁﬁwi'mﬂNmmmﬁﬁmﬁmﬁﬂu
FRTIA %'ma 2 é‘ﬁmm@ummmnm mu
m?mu"nﬂmmm'smumvﬁ”mummm@ ‘Vl‘éﬂf;i
120 Quumﬂaﬂmm@mumm“ﬂ'm&’mmmwmﬂ
120 duundsilan T 1 Asaes Fannsdn
ufufeluss anthmianag

ANNGITBIRAUANTA

fanly wazdenanaanannaIAudIanIanau
LLﬁq%aﬁqﬁqﬁﬁ%&ﬁmm%’wwmamﬁmﬁnﬁﬂﬁu
an antuigndudninaa R Fulad
1%’5@‘%‘@&%L“ﬁmﬁmﬁné’ﬂmﬁ@mmamimi’iﬁé%u
Vs Asaa A uEA AU A1 S adRIFL 41Ut
3 fusautladtlgn Ae9adh 3 ATumiiEesRIRD
A nane wazdangaesgnfutinaafilsuam s

= o -y PR o gy A el S\ st
LARE MAIFINUUUIAN ﬁlui-l’]'lﬁlloifmﬁ?@ﬂﬂu miLAe2

WhitnNeas 44 atuvien 1 (2559).

ﬁué’ﬂmﬁ@mﬁmmu@mamﬁwg’uﬁmcﬂ WAZAN
i (A e ae SRR 9w hand refrac-
tometer nsRlaIzidiayaneatslaelgllsuny
Statixtix 8.0 NFLFHLFELANNLANFAINTBIAN
waelneRd least singnificant difference (LSD)

HANTANEILAZIAITOL

ANNFIVDIRIAY
A IRgasasindnam R 3 Wug Tl

=

anuuanA1aiulunNaia (Table 1) 49un138A
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Table 1 Plant height {crm), stem diameter (mm), brix degree, stem fresh weight yield (kg rai ') and juice extract

yield (I rai’') of 3 sweet sorghum cultivars at harvest as affected by different ethephan concentrations.

Plant Stem Brix Stem fresh Juice extract
Treatmenis higight diameter value" weight yield yield
(cm) {mm) (kg rai’) (I rai’)
Cultivars Ethanol 2 193 10.90 17.47 5,261 1,486
KKU 40 163 8.35 17.00 4,787 1,353
Cowley 192 9.74 17.68 4,289 1,343
Ethephon concentrations {(ppm)
8, 196 11.68 16.160 5,827a 2.054a
200 188 10.48 18.95a 5,376ab 1,682a
400 186 10.07 18.16a 5,103abc 1,604ab
600 183 9.20 17.67ab 4,723bc 1,1685b¢
800 173 8.49 16.82ab 4.274¢ 1,028¢c
1,000 172 8.15 15.44b 3,371d 213c
LSD (0.05) (Cultivars} ns ns ns ns ns
LSD (0.05) (Ethephon con.) ns ns 2 1,034 500
LSD {0.05) (Cultivars) ns ns ns ns ns
x{Ethephon con.}
CV (%, {Cultivars) 11.65 28.36 17.82 18.72 23.67
CV (%) (Ethephan con.) 11.89 16.21 11.05 17.23 27.37

ns = No significant at the 0.05 probability level. |
not significantly different (P < 0.05)

Means in the same column followed by the

same letter are




KHON KAEN AGR. J. 44 SUPPL. 1:(2016).

usnAudnaaAIAY

Eurheudng: SasdnduTacia LT
3 viug danlaifanuuandrsiulunaiin (Table
1) dounisaanuaisannauntslulinudaadng
wauise Fuparuid uduiuansnafud e
Aunatsgesdsudnahaniulddanuuansii
FunnsaiAuiu waslinudfauiusiuszudng
Sravinavnnu fussdupaudiudaeansaivend
TradurinAudnatsaedifudnimau

ATAMHUIU

ANANINTNNLTBE N IUA NS 3 U [0
A uLenAan L lUN94DR (Table 1) dounn?
a5 cied v o il o
aanugnsanwaunflulind s ung sy
anudiudufiuans iUl A B Iutesdving
uitAnuumnaenuluneads- Tnenudn 419
Wraun il asuN 1 Fannuasarwaun e luAse s
panadiadiu 400 ppm.HANATIHMIIUE G ATIAY
Winf 19.16 agAL3nd $a9a9NIAE MTRANLENS
APWauNIEAUA LT g 200, 600, 800 wax O
ppm AR U AR I uRAARS LY
18.95, 17.67. 16.92 WAz 16,16 84AUING A
o1 e , 3 o =7 g
Ay doudrorauunldsunisaniuanian
Waunnalufseduanudindu 1,000 ppm e

ANMLANRgAlaeE AL 15.44 aeAUEnd

wazldwul faniusfuszudnadaaa s iy
suUAINNT U U9 AN N A UN L ADA 1A
PIUIBIT 1IN NI

NANARUNWLUNAFURA LAZHANARUIAU
nanansnutnaduan (Alanfusaels) uay

nanAminAY (Rresals) rasdnadinamanudie 3 Wug

Sanlddannaumnsneiun eads (Table 1) n132m
sugns s ineunlu LA fu
pudnduiuaneraiudnaRi s naREmimn
ANAUAR LaEHANAM AT s U AT
WANANAUNNATE Irawudn SR A5y

331

n”siaﬂﬁumﬁﬁﬂﬂumﬂuﬁs:ﬁummﬁu%’uﬁl 0
ppm fuauAm g duan uay uﬁmammﬂum
mm‘iﬂaummwnu 5827.90 nlanfusals uay
2.054.00 AnsAals se4adHAE NTRAANUANTET
HeuRsziupadad 200, 400, 600 waT 800
ppm. ﬂ’hf;ﬂN-m'mﬁﬁw@uaﬂ-ﬁwﬁnéﬂﬁumm
Winfiu 5,376.70, 5,103.20, 4,723.70 LAz 4,274.70
Alanfurals LasnaNARtNAUT AanasTanas
Windu 1,682.90, 1,604.70, 1,165.70 Lax 1,028.30
ARIAEls PNAAL daunisaanuaTERNaNN
WU N e ufiss Fuacsdudu 1,000
ppm. HAHARLMTNANFUAR LAY LANARN AL 3]
»ﬁhﬁ@a%mﬁﬁhmwﬁ’u 3,37120 AlanFurals uay
813.30 apasals was Inwwﬁgauwuﬁnmzmm
ey fussiuagdnduresdsa nieun
T T WAt BT Lm::wau%mﬁm:’u’ﬁm
41997301

2
ar as g

AMNHANENARBY AU 13RI IMINUIS 3 WU

2

Ao g KKU 40, Cowley uag Ethanol 2 drafiu
Fen Snaseiaiulaniedndu asldud ponuge
ggeanfu i udaudnaTerea Ay AUIng
RS ATA A LazHaNRm AL LeiTlan
wangatunaeata uAedwlsiand duweldud
e g Ethanol 2 AANHAIT298AY
HRRNGGUAR LATHARARTAY gandn
A KKU 40-uaz Cowley (Table 1) a@mmé‘i@ il

AUNIENAAAIUDIZANNITD LRZAILY (25 56) WL
FAnvinavanu Wug Ethanol 2 dmsiasoyiulania

Fdn F9ldun Anuge WefdusAnnumnu uez
HANARANAU HAnunnndndnaiaeanu Wug KKU
40 Bapnauannstieradumaiiesnandioh
mmﬁﬁmm:ﬁuqmmﬁtmnﬁheﬁﬂw,wi@:ﬁuﬁf
(1RRNNR, 2535)
FveuusesluufiroununasiyALlnges
f st Wlunnaduanndannsgnun 348
nsldmuunnluden nasandsnuaisdfiveuly
LLé’q@xQﬂ@m%’uLﬁﬁ’iﬁiﬁﬁi@@immﬁﬁn@ih\mmff;




332

Wasuutasldiduehau, Weawnn wazeaalsd
Tarens (Yang, 1969) @nsainuAzluadiaEang
gnuriuesiis (Caleb et al., 2010) dwunisianiy
ansanreluszFum L duTuansneiulugag
nan 2 & feuniaAuden wudy STasin e
wafiFudpuaTu LaHAMIINE AN LAY
nanARAY TAnuansneTluneali nsan
vugsaTraulusz AL Ldufitenie 200
way 400 ppm lufuadinldAniugaresdnniy
LauAmMINEuER LRZHRNFRLNAL LANGAY
larnnislaaanuansannew urthfinsldansen
WendsminluszsunnadudyfitniuAe 600, 800
LAz 1,000 ppm HuanTzNLARNaNanUa3dInig
mueeedaLaLn Adnairemnuiinandeming
AFUAR meawﬁwﬁw%uﬁ@hammwnﬁwﬁu
(Table 1) HATNIVIARELIREAPEBITUITINAINARSS
299 AUNID LATANE (2556) TATIEIUNATEY ﬂﬁa‘
SavuansaineulusfuA LT ARy
Vitudawnana g 2 Slnauanfuin
nsanuansaTen i Aupanuidind uTiafe
600 AaAnTumAedAs azluansenudaninay
Fulenieansy wasaananaasdnndnadednEau
TaednaneilnanAmIMEn A d AR NANBREARY
LAANLEND HANRARY WAL UANFNIUNNATR il
WRaufeufusudainm il nsfanuansan
Wau luszruifianududuiivesnsnuansaaiu
N NADS %aN@ma“ﬂmﬂ@\ﬁﬁumnmﬂﬁmmfﬁwmm
2194 Almodares et al. (2010) FelEvannsAnenng
annuatsanwenludman 0, 200, 400, 600 WAz 800
ppm AudaHmonu 2 Hiug naanniImases
A1 nrgannuatandauludnm 800 ppm 412
ArauanudidnAnamaugegaitewFauiou s
mﬁmﬁu’kmzﬁummL’ﬁu%’uéuj wacluRmaand
Fldlgaanugnsanreu asnnfesiuiunanis
1AAR79 Almodares et al. (2013) LivnnsAne
nsaanuatsanvauldundaneannuluseiy
A uduRuAnANed Ae 0, 800, 1,000 way

wrinnems 44 auey 1 (2559).

1,200 ppm fAnLwAEaiWIN MsaRnLANTE Y
husziuanmdiriufigaign A2 1,200 ppm 4
A LA HR AT LAY HALARLET LA A
4940 Lmzﬁmmmwumnﬁegm aeinalsfimnu Yang
rui (2004) WA Ye et al. (2005) nan2d1 d1dn1san

wuarETnewReduandannagnun i

sefuanududuAunawiuly aslinsfiudans
wiryiulaesedeld (Lin et al., 1990) wenani

= A:Jd 2 :‘r e g 1 s
naTasnNauniFadIai Ut GeTuegny
ainsasiuginounfiad (Taylor et al., 1991)8A57

714 waziaanTiaawil (Foster, 1991)

atiralsfiany lunanimmaassiilynuan
Auiussguanaiugiesdnadadmany fudhainig
2 v e T Ay AavLaNNIRaRSE FANwUs
rﬁuLﬁm'mﬁmmLﬁ‘whﬂwmﬁmm%’wﬂw
s lalaennsaenuansaneviusyAua
#4200 ue 400 ppm AwAsaRNALIHWINULE
MANALYINAL 18.95 Lay 19.16 asALiEndmnu
AU Tnelaifuavinlisanamivind duan uas
e A A A RNt S B O P
sRavRsaTiview (Table 1) EAafin1saanu
drsaRnansan s fua udaduiigedy
nndiasiaia iAo udidnanas Anwiadl
NanSEY LS HANRRTINE AR LAZHANARN
FusiFnanasandae

ag

mwWﬂmim@mﬁmmm@gﬁiﬁdﬁ naIRANY
ansiienlusssuaududfian Ao 400 ppm
Tufinansenusani eIy AuIANIRIH ULAY
nanandaRamIu LB I sz dU A A
QQ%‘L& Aa 600, 800 W 1,000 ppm AZHUAYIT I
sauERTTTnAduas waziBrunninduludndu
gasdiamuAngY FaiinnssaniLansE N
Finnzay arsldansanveufiszsuanududy
winfiu 400 ppm q::‘l,ﬁua%%m Aa droevaul




KHON KAEN AGR. J. 44 SUPPL. 1 : (2016).

uanandImIinaduan wazlFuininAulinen
Fneunas s aruaa fluy LANsEA LA TR

o 5 =

i ﬁ; 5; =l o g2 [ .c-_ﬂl
AnfuilAngaign WeulFeuneuiudariommiun

= 1

anviulusziunnnududubu wazliaanuans

ArauAns

rurfidulafrareuqudinaiuanis

= o

nesumnTiduLenR RidaTuayuRuulunai
F5alunied vazanreunn aurinalulad
AsineAs aontiumaluladngszaguing g
ynsanansle Tl lFRunuaiuayuTite uaz
Wldqunsal uaziarasiiesns A4 iludansid
lupkai]

LANANTANIBS

nAng. 2548, Faviamanu: RInANNugzets. nEns.
78(4). 77.

LaRLWA LTINS, 2535, €35iannskARiiald, nAiTale
AtusinERIAanT AR dn sl

vsz@ns lafa. 2544, ﬁ”sLmzﬁwmsﬂzgﬂfimﬁmwmmﬁ:ﬂ
HARLANIUAR. +8NATLH U LANSINERTATART
UV RUTBULTIU, YD

fsuny. 2548, drarinamnu, apsunadnaealy. 8(4) 16.

1sAn3 1aRa uwaz Asdanl aflnaw, 2550, naglfutigeiug
Frranuie i hnRudmiimdaenites.
TrE9UR A NAREUszanT 2550, WUNINEIRE
YAULNU,

ANNIID @;i@ﬂaéemwwa AvgA mfiimuicas was sinde
UALTA. 2556. nateETrlauTddan nsTaRuln
wazkanARdihaniw wih 345-352. Tu: nssega
AT BENATIN RN ERTANART p¥?t 51
AVIVRT NAAINENAUINEAIANART, NTUANL

333

Almodares, A., M. Usofzadeh, and M. Daneshvar.
2013. Effect of nitrogen and ethephon on growth
parameters, carbohydrate contents and bioethanol
production from sweet sorghum. Sugar Tech. 15(3):
300-304.

Almodares, A., R. Taheri, and F. Eraghizadeh. 2010. The
effects of ethephon on biomass and carbohydrate
content in two sweet sorghum cultivars. International
Journal of Plant Production. 5(3): 221-226.

Caleb, D. D. and P. R. Jr. Edward, 2010. Herbicides
as Ripeners for Sugarcane. Weed Science. 58(3):
329-333.

Dusky, J. A, M. S.Kang, B. Glaz, and J. D. Miller. 1985.
Response of eight sugarcane varieties to Glyphosine
and Glyphosate ripeners. Journal of Plant Growth
Regulation. 4(1): 225-235.

Faster, K. R., D. M. Reid, and J. S. Taylor. 1991. Tillering
and yield responses to ethephon in three barley
cultivars. Crop Science. 31: 130-134.

Lin, YK, Y.Y. Li, and Y.P. Ye, 1980. Effects of three growtn
regerlators on growth and sucrose accumuiation in
sugarcane. J. of Guangxi Agri. Uni. 9(4): 35-43.

Taylor, J. 8., K. R. Foster, and C. D. Caldwell. 1891.
Ethephan effects on barey incentral Alberta. Canadian
Journal of Plant Science. 71(4): 983-985.

Watson, F.C.and R. P.Stefano. 1986. The use of fluazifopbutyl

and sethoxydim as sugarcane ripeners. Proc. Am.

Soc. Sugarcane Technol. 6: 56-58.

Y MW., Cil Hu, Z.N. Deng, and Y.R. Li. 2006.

Differential gene expression insugarcane regulated

Wel,

by ethephon at early growth stage. Sugar Tech. 8:
306-308:

Yang, $.F. 1969. Ethylene evolutien from 2-chloroethyl
phosphonic acid. Plant Physiology. 44: 1203-1204.




dy I dl Y o U 14 ﬁl = 1 gj 1 Y o ¥ € Y ¥
wnanstluenasianulidmiunisldnuienisfinwivingu ldeygnlviluldusslevisunisen

lidnsdllag visdu BnnanuilvsauUadiien wagdesonddisinvesonasynasaniinisuiluly



dy [ dl Y o U 14 ﬁl = 1 gj 1 Y o ¥ € Y ¥
nastluenasianulidmsunisldanuienisfinwvinuu ldeugnlviluldusslevdimunisen

lidnsdllag visdu Bnnanuilvsaudadiien wagdeondediniivesenansynasaniinisuiluly



1%

FUNDNITAN BTN

v
=

LDNEIIUL

UAIUNITAN

v

PJu tdaugelmihlulduselew

=

19

FENSUNS

2 o

Juonansiaaiul

i

S9ndinnsun Ul

(%

q

FDID19DINUIVBLDNEITNAA

£
(9
o

&
U bha

Jaal

VIR

il

Y DNV

[NV
‘Ua

e 7149

laiansail





