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Improving Late Flowering Sugar Cane by Gamma Ray Mutation
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ABSTRACT

The objective of this experiment was to improve late-flowering or non-flowering
sugarcane by acute gamma irradiation using tissue culture technique. Conducted at the
Khon Kaen Field Crops Research Center and Nuclear Technology Research Center,
Kasetsart University Bang Khen Campus in 2019-2021. This result found that the LDsy of
the surviving dose of sugarcane accounted for 50 percent of the non-irradiated was 43
Gray (Gy). All 3 clones/variety of sugarcane tissue samples were acutely irradiated using
40 Gy gamma radiation at the Nuclear Technology Research Center Kasetsart University.
After irradiated, the sugarcane tissue transferring to MS, medium was M;V; generation.
After that, 2 times subcultures were obtained M;V3 generation to reduce chimera. Then
transplanted into MS; medium to induce roots further and then transplanted into trays.
Once the sugarcane has matured for 1 month, transplant the irradiated sugarcane
seedlings into the filed. Compared with non-irradiated sugarcane, The result showed
that the unirradiated U-Thong 5 sugarcane had a brix between 14.4-24.0 °brix and
flowering was 37 percentage. After that, 12 non-flowering clones of irradiated U-Thong
5 with brix values between 14.4-21.4 °brix. The KKO7-037 irradiated cloned were
selected with a brix value of more than 19.0 °brix, 37 clones were obtained. Compared
to planting for the second stage selection, the irradiated U-Thong 5 clone had the CCS
and percentage of flowering rang of 11.9-16.2 and 2.9-50.0 %), respectively. One
irradiated clone, UT5-M2-2 gave can yield 8 tons per rai, sugar yield 1.37 tons ccs per
rai and CCS of 16.2%. In KKO7-037 irradiated cloned are namely KK037-M2-5, KKO37-
M2-6, KKO37-M2-7, KKO37-M2-8, KKO37-M2-10 and KK037-M2-9 have can yield 14-28
tons per rai, sugar yield 1.80-3.59 tons ccs per rai and CCS of 12.4-13.9 %. All clones
are used for further preliminary evaluation of yields.

Keywords: Acute radiation, Sugarcane flowering, Tissue culture
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Fehdedaiaifedenits 3 Inaw/Musluaneidnuudsundu gl 5sduuin 40 1nsd 7
gusifeiundesinelulad uninerdeinsnsmand mndudisaemama M, 1édes
a1e¥edsu MV, odpsunnviia vms subculture 3n 2 addlsilaTu Mvs eannisiin
lawesn udh3sheasomsgns MS; iedniliAansoluistheugnadluaangy Wedos
WwIgLAvlanATy 1 Lﬁausj”wﬂé’w5@81‘7ﬁhuﬂWima%’ﬁaﬂuLLanQﬂ \Wisuileuiudos il
Msanesed nuin desuggnes 5 Aliaresediduindersening 14.4-24.0 eamu3nd uaz
wunseenAend Il 37 Wedldud Taeusgnes 5 Arunisanedadiauindoysening
14.4-23.7 psru3ng iy dadenlnaudosiilieannenvesdosiuggnes 5 Aane3edld
U 12 laau lneda1uindegsening 14.4-21.4 83AUing wazdeslaauiiug KKO7-037
dnidonlaaudosaeiadidawinduinnit 19 esmuind lédwau 37 Taau anduthdesd
siunsdniden thamlgnitsuifisuiiiodnidentuil 2 wut Sesleauiuggnes 5 fiiunis
2e5ediAnumuegsening 11.9-16.2 3dea wun1seenaen 2.9-50.0 Wosliud wu 1
TnauiusAauitlinunisesnnen leun UT5-M2-2 fidnandndasuan 8 fusiels nandn
aa 1.37 dudBioasiols uazArauma 16.2 §dea Taslaausiug KKO7-037 fiiunis
a1e¥adnuin Tleaufiduilinandnden uasnandninniags wagAraumlndidsstu
TAau KKO7-037 Un@ laun KKO37-M2-5 KKO37-M2-6 KKO37-M2-7 KKO37-M2-8 KK037-M2-
10 wag KKO37-M2-9 finandndesugnagsewing 14-28 fusials nandntiinia 1.80-3.50
Fuddieansls uazA1AumIIY 12.6-13.9 G3i0a uaslaauiduisnunddadeonlduily
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Fdnfty: seneseduuudsundy mseennonvesdes MamzABiaibe
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e ST S eeR R (Saccharum officinarum) Wage e w3 ews (S spontaneum)
Fududnndemaudenveansifinanuvainvatonisiugnssuvesses Tnonaduiisluana
Fenfudesfiannsanauiudosls uazidnvaseuie Tnelduiu nuuds nudwihads uaed
Wediduiidoluga Tazna wassindan (2555) MenunissuTmdeiusnssumeimnainig
Y9UsEINAMETIN 500 A10819 wazARANUWANTIUTENIN9 i U udnaunduluds
dow nud gruaunduiildlsintindena Awing Swaudviens uazvuindigenintuine
wi Taewulaauiiugiieu TPI0A-768 (BC,) waw KK10-371 (BC,) WnanAndes nandntma
wazndosifudiologs Sumneaufunsdaimasazdeendanuld egndlsfnnu Taauiug
anHaufanaINUNITeBNAeNAeuTnaNn isdoslnauiugiiay KK07-037 Alvinandngs
uigenAenuarLsgnes 5 ilinandndosuarinmageunn uazinunsnsdelendgnuiiazonn
nen dsnseennonvesdesluanimulasdwalderouSinnnazamanvesHanans eyl
NANANANAY 56.6% uay 33.8% ludanugnuazdpens uaskandntinnIaanas 69.1% uay
35.4% ludeeUgnuazdaene aua1nu (Rao et al., 1977) kag Rao (1982) $1891UN1TARAY
vesnananluiugioonaenynaesiugAe D158/41 wag B62138 meldaniwarunuuaie
nsraulvideseannen U NaNARREANAY 7% Way 32% ludeeUgnuardosns AuEIAU
nseennenuasdesdmaliUnaninaanamdsdoseanaen 2-3 Weudeglutisszesiian
Y83N13d9008 MU (Lalitha, et al., 1968; Shitahun, 2017)

wugsesiinunsnsiedgnlutlagiugnifmuniugliliesnaen usillothulgnly
anmundeuiiaiudesursdiuienssonaenls nunsiea Builfsdesfunszuiuns
pennenyosdanfiunnnii 10 Ju (Glassop et al., 2014) nnsnanewus 1dudnnie3i5nns
Udulssiusdeslitimnuudsunumeiugnssy whdndendesfioannondvielieanneni
INaNARLAYANYUENINSINYATALA FRBg1y Majid et al. (2001) $1891UNN5LY5F NN
WodnunlmAnnsnaneiugludesdnau 3 yn wuin dosyait 1 wulraudesnanesiugisu
$1uau 4 Tnaudiliinandn A1uindge uazsunusiolsaiiiun yafl 2 Andendesnaneiiug
faudiuu 5 Taau Taefinnsanainmnuidsavesly msesyiulnfvesdeaiiloogluanin
s Ausnd wandn wagnsdumusiolsaiung uazgadl 3 Aadondosnateiugiiu
$1uru 4 Teau Aiflfussnaendraslaeilaauiug SCM-28 flvenaendiniiudiiu 1-291/87
W 3 1hau Khan et al. (2007) $189un1521859dunuuiwuuideunay (acute) ludounug
NI-98 NIA-2004 uaz BLA 55U 0 10 20 30 uaz 40 158 wudn Aisesy 30 1058 uay 40
\nsddanansaurednuznsinunIvesses Inofilusediu 20Gy dawalvinanugauaznanan
maqé’amﬁ'uqaﬁu Nagatomi (1993) $1891UN15R1859d LALNLUUazaN (chronic) Tusey
SwfuIsmamsdsiuaada wud ludosilatesedusad 100 way 300 1038 TnuulsUu
vesdnynzUuIngInIUsEuInsdeeilildsunisanesed wu dnuazvuindides waz
NawAn waznudenildiunsmesidiamuuysusiureansaneneaneiugnssuuUning
a4 Faunadnuasiinanunsniienenludssuseluldlnenisvenetusielaauuasldiduuvas
voagruiusnasuld uenaind Smumsrenuaruduiarenismeisdludeniiieliriunu
molsA (Jagathesan et al., 1974; Srivastava et al., 1986) n1sliponnenvesvsy lsalumis
(sugarcane mosaic virus) (Breanx, 1975; Dermodjo, 1977) Isatdias uaglsalunnswesdes
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(Rao, 1974) 1lusiu satlu n1sUsuUTIiugdaamenisanesidiiiontsnenateiuglndoaly
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douNVNANANFIUANUNITORNABN T1UIU 2 LAaw/WuS LAk KKO7-037 wazgnad 5
gonNAENYNNaLABUNgATNI8Y wariugNoanaonuny wielisenaanluiugnsivaey
oA Wugvauwny 3
FBUHUANINIARDY
AnLiantan1desd1uIu 400 Ten1vesdasuiaziuginievineiu 1 weuluiaguan
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Aelandad kaztnlUld gauueInns MS; Wisdnve18eane aud19lAe9n9luLas aaLven
naen 1 1o MNUUEEa0MT MS; Wisludesunnnelaenaussann 1 e Jednedaegng
posamnsulaiothlunesduvudeundu Ingld5advun 0 20 40 60 80 wag 100 nsd (Gy)
msaneSidyaazetetos 40 Megraiigudideduafesinalulad uninedeinunsenans
INUUEEAIDIMNITIRT MS; iedunanisidsuslamainisatessd meldannzaiuny
was gl wazUaoalie JuiindnsNsendiniienien LDs viseuTuasednvinlviivmie
a & s & & v v o S o v ~
Andu 50 Woesidudveyaitliateed (control) a1ntuingeesenuugnluaninaiuny
U v ?:’ r-:ll fa v A 1 1 = a 1 [y} e’r-u' v a o 'y 6 a
auasnw T NgudideiivlsveunnulSsuiisusenindaauiugiateSediulaauiugund
AndeNnlagadnuazanliuIl ¥soTusanaanuIutINIINUSUNF A1NE e I1uIUEdene
YUIAVDIAT AL A NWULNIINISINYATA A TU bl kanI1N15v89L5AtUYNY wazhdnn &
nuURNAdUYatetey aunnulutieeuselull inauties 1uduy
dledeeiiniunsaeasyivlefiulgnAndesndesassi 1 lneugniduwaene
10 tung T95eesendnund 1.5 Wns Lagseuesendnamay 50 lwufuns ygnuauay 1 Ay
a =1 1 o o“:ll v a v - 3 a o U % =l I+ a
WisuisusenindlaauiugnaneSediulaaunugund minivivnasanisneaes ladewnd
I a &a ' | & & v ¢ 2 & PRI v
MNAIAT VAU Inewdsld 2 ATs aTausnldnseuugnusezuna 30 Wesidudvesdeazhed
1d a3en 2 Tdndannasausn 2 wisu Andenlmaudeslneganuazaenliuiy vietusenaen
UIINIIUgUNR AMEe TuINaIfens YUIAYeEN LasildnuvaeNIanIsiNYRINg (Qu
Taikana91n15999l5A UV LazLhEnT dUuau IR UNYNanetes vunnmuluteenial
1 vnduties 1udu
nstuiindaya
TuintudfuRniseneg Tudan Wedeweny 6 Wougudesneay 5 d1inAILEMN 2
Wwou Tuiinlsauazuaas n1siiuiiey Suiudwaziiviin gudssudatnaas 5 fu InAusnd
AINaRanRalINe wazdmtnan
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dadendonsesfianysaiudeuse Liflseviefuuasiansludos 3 Wus/laausiug
Loun Mugvauwnu 3 KKO7-037 uargned 5 Iuiuniugay 400 Ton umigssesiiaInig
futszana 1-2 Woulutaguan Wesundrdeseny 1 Weuundaiodoniyuassenly
anaonite ingtemdesituguouudu 3 ledosidusenld 1 Wouthdusenluiiuns
gdeuazintudnuiafiewsydnuassennmelindos uazihludesuneims Ms, iiadn
vepronsoudsifendlueionvdinaen 1 feu mntuisatems Ms, wielides
unnneldenguszann 1 Weu mndudidededesfiauysaisiuau 200 sedredrasems
udadlothluanessduuudeundu Tneld3sdvuin 0 20 40 60 80 waz 100 156 (Gy) s
aesiszduay 40 Megniiguiifeluadesinelulad uninedoinunsmans antudie
991 5MAY MS, Wudl wazdananisiuasundamasnisanssed meldannzmunuuas
QNN LazUaonide (Figure 1) Tuiindnsinssondiaiienen LDs, nseusunusadiviili
fupnedndu 50 Wedldusivesyailiiarsdsd (control)

naveinIsateTaddesiugvouniy 3 wuin sedufedd 100 Gy ldfidedodes

a

Wwigiulale dosuansenseeaLarluing v11 laansasydulaluo s wazaielu

fign (Table 1) dwluseiu 20 Gy fifossendinil 70 Wesudillafisuriudesilailisunis
218557 (control) Tuvnigfingu3sdd 40 Gy Teusendini 58 Wesidudidleivuiudosd
Liil#$un15a18398 (control) 91nNAN1IITIINNTTONTINvRsSoeiudvaULAY 3 NuTn Tien
LDs ¥0sUNMSaEALE o 43 Gy AivilidessendinAnidu 50 wWesidudvesyniliannied
(Figure 2) 9ntiuidleld LDs, vosdosituguauuiu 3 uda thdamdossiuau 400 Fon an
wnelunszusnaeidiedessenany 1 Wou wdmsenluiunmssnidouasdatudnidoide
Wwidulavyennielandss wazthlUdsauuems M, einverssenseudgisifes
Msludonndmaen 11w 1ntudeasenms MS, itelidesunnneldoiguszana 1
Fou mndundadedesfiauysaisiuau 100 éhasmé’haaqmmil,vﬁaLﬁaﬁwlﬂma%’ﬂﬁuw
Weundu lagldSsdvutn 40 Gy 15018598 7 que ITednd s L‘VIﬂI‘LlIaSJ
uninedoinuasaand ntudisasemama !\/\Szlmaaamaiamu MV, Liledoounn
s Y1113 subculture 3n 2 Addllddu M,Vs foannsiislawes udTsdreaseimsgns
MS; titednin A sl

Taauwug KK07-037 tnnedamdosuasyimuduneuieaduiudreuunu 3 naves
nsaeseddeslaauiug KKO7-037 wuin sedusedil 100 Gy Lififeidedenaiaiulals
desuanionssenuarluninie v12 uazmeludian (Table 2) dwilusedu 20 Gy fiileide
dovsendinil 73 Wesldudideifisuiudesilildfunisaissed (control) TuvaeiuTuased
7i 40 Gy fideusenTindl 54 Wosdumdedieufudesdlildsunisaiedsd (control) 91nwa
MInTIINsTenTInvesdaslaauiiug KK07-037 wuin Aifn LDs, vesUianudaddls Ae a3
Gy fvliidessentindnidu 50 Weddudvesmiliaefediduieiu Wudvouury 3 dudy
5911 LDso Aldannina 2 Wugunlgludey 1 Wuafﬁmﬁaﬁa g8 5 il ieanndutudiudos
siaReiuddaliwnnisiunninuasiodunsusvdanawessudszinalunisaiessa
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9ntu ialden LDy vesdeniuguouudy 3 waglaauiug KK07-037 thiamdos
fiuggnes 5 uazlaausiug KK07-037 ruauiugay 400 Jom simnglunszugneiiedes
seneng 1 ieu thdmsenluimunisendouszdntudindedansgdiuassennisld
ndq warihlUidssuuemns Ms, eBaveisonsoudstasisesduaionvgnaon 1
Ao mnifuiheatenms MS, iiielvidasunnnelforguszanm 1 Weu wnifuiideodosi
auysalfusay 150 fetn1e3an 300 fetrsdwasomsuduiievluanesaduuuidsundy
Tnel#398vu1n 40 Gy vinmsanesdnaudisedundefinalulad uvninerdoinumsmans
Mnudsasomnna MS, lddesatesedsu My, andudedesunnvue ¥ing
subculture 8n 2 ﬂ%gﬂmﬁs;u MyVs Liieannisiinlaiwesn WAIT9E8A90IMNTENT MS; ot
ilAnsnaely wued Sesfiunisaisiidunsdosmsraaoufililisunisaieydunuunits
3 1iug lawn veuunu 3 gved 5 wag KK07-037 lasumstniliiinsnlueimsans MS; Tu
anwaenidie Mntuieaseyutalumaviay

Hodeaasyiulansy 1 Woudrenddeniriiunsatssedadluuvasgn Wisuidiey
fudeefilsirunisans$ed (Table 3) [szozugn 1.5%0.5 was Tadeinsa 15-15-15 nieudgn

1Y

9031 30 Alansusals ntupTIIUUTILIUNQUIBN NUNGUIBNYTISUNA 100 Wosidusluyn

[ s

Wug Mdnduiie waglddewnsa 15-15-15 §n51 30 Alanfusiels Mnuwivdeyariusndlu

)
¥

o & ] o 1 & & o v oA I3 1 )
segynnelunlaaw/iug lnedu 3 dweneduluddesnauysaluazliiinisidnviaieves
lsAuaziuad nTIRtuNITERNARNYSaRIBsUBaeNnelunlAaw/MugIsulieusening
Wugnsivaeunlinunsaesdiulaauiiatesed wuin deswuggnes 5 Nliaeseadd

| a s 1 1 a < o § 13 [
AIUTNTOY TeniNe 14.4-24.0 BIAIUTND Uagnun1seanAandIuIU 37 lWesidud lnewug
a4 5 MunsaneSedlAuindegsening 14.4-23.7 83Uing i Andenlaaudesi
livennenvesdeeiuggves 5 Manedadladiuiu 12 laau laelimuindedseving 14.4-21.4
29A1U3NG wasnudaslaaudtaudiwiy 2 laau laun UT5-M2-6 way UT5-M2-11 7114
AUINDEY 214 Uae 213 D9AIUING MNURAY waelumtinesons AIHETIN WAz AU NN
NG
Y 9

v v ¢ ' P = SR | S v =
9o8Mug KK07-037 linun1seannanveddesuiiilogudnsiuaniain1sniviouienis

b e

=

meennuuNlaauiugdainenAndu 25 wesidud Tudeanug KK07-037 Aliatesed &

.1

AUSNTRETENIN 11.7-21.4 93M1USNS Uavdaeug KK07-037 MunsangSedieuindey

semdne 11.7-22.3 paAuing antu dadenlaaudesarsfedifa1uinduinnit 19.0
93Au3ING tidnuau 37 laaulaudA1usndogsening 19.2-22.3 8af1U3ng waznudaslaau
Aaudiuau 4 Taau leun 037-M2-1 037-M2-10 037-M2-19 uag 037-M2-28 AlsiAuindgs
wazditniindens Armema wasduruguSnansge

Mntuidesfiiunsdndon tandgnivtsuiisuiionisdmdendud 2 e
Ugndeeiduuninazvau Inelseeeseninauninasseninamauinnu 1.5 uag 0.5 Luns
$107U 107 811 6 e Auiears 3 un Tadesesiunsa 15-15-15 091 40 Alansusiols
Fedeneny 12 1oy iiuiAvInandndosdgn wuin Soeiuggves 5 Aliaressdiidia
YIUDEYIEWING 14.8-15.9 Floa uazwunisoonaen 16.4-22.4 Wosldus laeuggnes 5
HIUNTRIETIENAIAIIUNIUBY TENT9 11.9-16.2 FFioa uaznun1seenaen 2.9-50.0
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Wedldud (Table 4) wu 1 TnauiugAduiilinuniseenaen ldun UTs-M2-2 fiflnanandos
Ugn 8 dustels wawdmiena 1.37 duddiea/ls uazAmumu 16.2 dtiea Jadadoniaau
fanarufierlissdunandslutudowusioly

doglaauitug KK07-037 wuin nqulaaudesdlinedadirinnuminueysening
11.8-14.5 33108 nandndes 6-9 fusiols uasnanAntina 0.72-2.77 duddioa/ls Ingliny
n1seanaanludesnguil (Table 5) lnslaauiiug KK07-037 firunisatsfednudn flaay
Fiduilinanandes uaznandminniags wagAraummulndifestulaau KK07-037 Und
1oun KKO37-M2-5 KK037-M2-6 KKO37-M2-7 KKO37-M2-8 KKO37-M2-10 tag KKO37-M2-9
fillnanAndasUgnagsyming 14-28 dusiols wandntiana 1.80-3.59 fudiea/ls uazAinaa
v 12.4-13.9 #diea Taellaaufinunisoonaendiuan 3 Taau lédun KK037-M2-8 KKO37-
M2-10 uay KK037-M2-9 fiiuasidusiniseennanatsening 3.3-24.6 1Wesidus dadaden
Traustsaiiothluusediunandalududesiusely

A3UNaN1INAADY
nsienaneiuglagldanessdunuui 40 Gy Audessiuggnes 5 uaglaauiusaiay
KKO7-037 anunsowdmiusnatsanmadadendud 1 1¢swau 49 Teau uandlevgndaden
fuil 2 ansadndenldlaaudesfidusiuan 7 lnausitug Wnsuidiussiunendeludy
Wisuiteuidou

AUBUAN
YBYBUAMNDM UANATUINYIMIaNS TTeuazwinnssy Nn1satvayuiuyssd
dusumsaiiunisiselunsadl
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Table 1 Number of tissue sample after acute gamma radiation on a scale of 0 to 100

gray (Gy) and percentage of survival compared with control in sugarcane, Khon Kaen 3

variety.

Radiation Number of Number of surviving  Survival Survival compared
level (Gy) tissue samples tissue samples (%) with control (%)
0 40 40 100 100
20 40 28 70 70
40 40 23 58 58
60 40 12 30 30

80 40
100 40 0 0

Table 2 Number of tissue sample after acute gamma radiation on a scale of 0 to 100

gray (Gy) and percentage of survival compared with control in sugarcane, U-thong 5

variety.

Radiation Number of Number of surviving  Survival Survival compared
level (Gy) tissue samples tissue samples (%) with control (%)
0 40 37 92.5 100
20 40 27 67.5 73
40 40 20 50 54
60 40 4 10 11
80 40 10 25 27

100 40 0 0 0

Table 3 Number of sample and number of plants in Irradiated sugarcane and non-

irradiate gamma rays after transplant in the field.

No. Sugarcane varieties Gamma radiation Number of Number of
samples plants

1 Khon Kaen 3 Irradiated 31 522

2 Khon Kaen 3 non-irradiate - 650

3 U-thong 5 Irradiated 16 40

4 U-thong 5 non-irradiate - 153

5 KKO7-037 Irradiated a8 232

6 KKO7-037 non-irradiate - 144
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Table 4 Can Yield, Sugar yield, CCS, percentage of flowering and flowering date in U-
thong 5 irradiated clone and U-thong 5 variety in breeding of sugarcane to non-

flowering by mutation: selection 2.

Can yield Sugar Yield CcCs. Flowering Day of
NO. Entry

(ton/rai) (ton CCS./rai) (%) Flowering
1 UT5-M2-2 8 1.37 16.2 0.0 -
2 UT5-M2-1 5 0.64 13.3 2.9 26/11/2564
3 UT5-M2-7 10 1.43 15.0 8.0 26/11/2564
4 UT5-M2-3 5 0.69 14.7 9.5 26/11/2564
5 UT5-M2-8 4 0.58 14.6 125 8/11/2564
6 UT5-M2-12 11 1.55 14.6 15.8 26/11/2564
7 UT5-M2-11 17 2.22 13.3 24.0 26/11/2564
8 UT5-M2-4 10 1.44 14.4 24.0 26/11/2564
9 UT5-M2-9 12 1.57 13.1 25.8 26/11/2564
10 UT5-M2-5 12 1.52 13.1 26.7 26/11/2564
11 UT5-M2-6 11 1.55 14.3 44.4 26/11/2564
12 UT5-M2-10 9 1.05 11.9 50.0 26/11/2564
13 UT5 15 2.21 14.8 16.4 18/11/2564
14 UT5 4 0.57 15.9 17.6 22/11/2564
15 UT5 16 2.39 15.2 22.4 23/11/2564

Average 9.5 1.3 14.0 20.3

Table 5 Can Yield, Sugar yield, CCS, percentage of flowering and flowering date in
selected KKO7-037 irradiated clone and KKO7-037 clone in breeding of sugarcane to

non-flowering by mutation: selection 2.

Can Sugar CCs. Flowering Stalk Stalk Number

Entry yield Yield (%) Height Diameter of stalks
(ton/rai) (ton (cm) (cm) per rai

CCS./rai)

KKO37-M2-5 25 3.16 12.7 0 293 2.96 15,573
KKO37-M2-6 20 2.45 12.4 0 249 2.99 10,880
KKO37-M2-7 14 1.80 12.5 0 234 2.45 8,533
KK037-M2-8 23 3.14 13.9 33 269 2.79 12,800
KKO37-M2-10 28 3.62 13.1 7.1 274 277 14,933
KK 037-M2-9 27 3.59 13.1 24.6 312 2.72 13,867
KKO7-037 15 1.76 11.8 0 232 2.65 9,173
KKO7-037 19 2,77 14.5 0 261 2.82 9,173
KKO7-037 6 0.72 124 0 197 2.57 5,333
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Figure 1 Tissue samples of Khon Kaen 3 sugar cane treated with 5 levels of gamma
irradiation after 1 day (a) and 20 days after (b) irradiated.
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Figure 2 Effect of survival rate of tissues of sugarcane varieties Khon Kaen 3 and
KKO7-037 clone on gamma radiation.
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