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Abstract: Callus induction from the rice ovaries of 2 backcross lines (BC4F3) of a cross Rathu Heenati/KDML 105
//Chai Nat 1 was performed on the N6 medium supplemented with different auxin and cytokinins combinations.
Results showed that N6 medium supplemented with 2 mg/L of NAA, 2 mg/L of 2,4-D, 1 mg/L of kinetin, 500
mg/L of CH and 40 g/L of maltose gave the best result for the ovary callus induction, 11.00 and 6.60 % of CH75
and CH71 lines, respectively. Green plantlet regeneration from ovary calli successfully generated at the rate of
7.46 %, when culturing on MS medium supplemented with 2 mg/L of BAP, 0.5 mg/L of NAA, 500 mg/L of CH
and 30 g/L of sucrose. Plants derived from ovary showed haploid characteristics. Chromosome number
counting and microscopic observation on epidermal peels of expanded leaf confirmed that these plants were
haploids.

Keywords: Rice, ovary culture, callus induction, plant regeneration, haploid plant

" gritmeatulad@ianw Tudieanenas awianendendeslval Smdndesnad 50200

K Department of Biotechnology, Faculty of Graduate School, Chiangmai University, Muang, Chiang Mai 50200, Thailand

? whedfiRnsdunuarldlsdeniiving awinendeinenemans Inanaaiiunausy Swdaueslgu 73140

? Rice Gene Discovery Unit, Kasetsart University, Kamphaeng Saen, Nakhon Pathom 73140, Thailand

¥ e ANEATUAZNINENIEITNING ATUZINERIANARS UvAnendedeslua Sawdadasluad 50200

¢ Department of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

145



545N AT 31(2): 145 - 153 (2558)
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ARAnNST mmmmifamﬁﬂﬂﬂﬁLﬁmLLm@zﬁ“mm%\iHmﬁ@m TagliiidasiiudnsinauAada 11.00 uaz 6.60
wefidududinnaneiug CH75 uaz CH71 anuaAU dhsnaiafudidianannisla 7.46 wefidus uuamnsgms
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AN mstnih lfifesiuLanaaRaIn megaspore
TeauAsasniag Uchimiya et al. (1971) Ing
v | 1 o 1 d’l o Idl 1 Y o v
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al, 2007) nmadfuLlpeiuginndaunndeaddiang meounisininliAsduuanaesdannsdldil i

UFuLl3eug uuLsAUAN (conventional  breeding) G NN9NAN (unpollinated ovary culture) AMNKNAALUAE
FaAIHUNUIMANAY IUNNSIN NI NANR A LA AN AU (De Beauville, 1980; Zhou and Yang, 1980,
TwnueimaluladiFaninniedunaldoudaslunng 1981a,b,c; Kuo, 1982; Yang and Zhou, 1982) @fie
WnaneRuging elilnandngs sinumwsielsn s g urenddenefiui

= a Aaa L | Na a0 aao oA = o
WATAYNIATEARNAINTIR (biotic stress) wazNHTAM nsRAeiRdngLsrasAiie AN uaT W

(abiotic stress) (Chen et al, 2006)  N191N Annstnun N eduLanassfiasn1swniaes el
e | ad & e P o o oA vy
waluladidann u 35namnziaesiela ovary  1eslimansiuggnuannduiui BC,F, Aldann Rathu
culture) @ngateanduRRRLazN LA NEN WU Heenati/KDML 105//Chai Nat 1 1ial%lunnsa319419

nisdfudganudliilisondouay (uldean  aneiugui
TrnUsraed e nansonansiuig  double

. A 9y > o s oo o aa
haploid (2n=2x) e l& lunsaseaneiugianianu ’qﬂn‘imuamﬁm‘i
AFINNIRLENITN TAENIEINZIAEN haploid cell 1fiA
anmsuiasululeda (meiosis) 109taSALNLE Wuginonlflunimeasiae areiuggnusas
Feiinsdnenrastiwisalasiulonluanagiluuy A naw BC,F, (Rathu Heenati/KDML 105//Chai Nat 1)
vnliifansnszateioresdy sanunluguuusne o) AW 2 @1eWug Ae @1eWig CH71  waz CH75

e uwadlifinasenstanediu definmedmiviide  asieuginaluanindeenidanuetunsgas M
mnﬁmfummmiﬂﬂuhu (double haploid) azin 15114 (Murashige and Skoog, 1962) AlaliAnaesly diy
zﬁmﬁuﬁ:uﬁﬁiﬁﬁmammwﬁwméfﬂwm:mq Pasnnbiudnngieedsnig sub culture LWBNWNIGAI
WgN99H (fixed recombination) (Raina, 1989) MS  fiiAngesluu  BAP (benzylaminopurine)
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(Chu et al., 1977) Lﬂumma‘z};mﬁvuﬁm BIMNINNGAT
\Ad phytagel 25  niusaam?, CH
hydrolysate) 500 ﬂiuﬁl’a@m uarlfuszau pH 14
5.8 Immmqmma@@mﬂumum 8 4n9 F47 1) A1 e
N6 ‘Vll,mu NAA (1-naphthalene acetic acid) 2 {aaniu
Aeans, a7y 1 Nadnsusedans uazuealna 50 niu
feART, 2) A2 An N6 TiAN NAA 2 faansusedns,
24-D (2,4-dichlorophenoxy acetic acid) 2 Naaniu
Aaams, latiiu 3 Naaniuredns uazuaalng 50 niu
feAns, 3) A3 A8 N6 Ty NAA 2 faansusiadns,
2,4-D 2 Raansusieans, lallfiu 1 Jaaniusedns uaz
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W 1 Aadnfusedans, CH 500 NaaNTNFAART LAY
Nealng 40 nFNFaan) anmnsndninliinauAdaga
fign 11.00 iwefifufludnaasiug CH75 uaz 6.60
wWadiiusdludinoaneiug CH71 sasaannpagns A2

(N6 T NAA 2 Aaansumeans, 2,4-D 2 Naanu
reans, latliu 3 Radanfusedans, CH 500 Aaaniuse
ART WAT Haalna 50 NFNFRART) A1KTntntnlAnm
wpaaa 7.41 wedidusudinaaneiug CH75 uay 5.33
wefidududinaaneiug CH71 (an39i 1) Taewunis
a o oM oA e A a o
Nauaadgansaldianiudiden 3219 ward@uimna
(A7 1) 59l a5 19MARR ANAIANNINIZIA LN FENNTY
= o o A a oV i L@ A A
10 D4 45 A1 unaaaninaanFlddawlun)idudwaas
aeu Hanwuzuaadalunguimadninizfaiuudy
= 1 1 5 Adl [ = |
(compact callus) NuNg@uwinduniudeg wazilu
naNIasNINzFaWet AN 7 (friable callus)

uan1sEnU N AR UANLARA LIRSS L
mnmammmwudw@mimmi‘ﬁ'ﬁ
tsz@nsnndmiunisinin i asiuainuAasaaas
59ldAe anmnsges ART (MS 7iAN BAP 2 Daansusie
am9, NAA 0.5 UaANTNFRART, CH 500 Aaaniusa
ans uay glAsa 30 nfusiedns) Wideddusinisueny
PUIATBILARAAGIRA 74.63 tlafidus arunsndniin
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wesidud lusnuAeniuidaaliunadanlaenuflug
tinma (orowning) 32.16  adidus ([51’1?’1\‘1'17; 2)
LAadald el e g NI
47 §u dadanlag) il untswmuianueaa dadi s

Table 1 Callus formation percentage from ovaries of backcross lines (BC,F,) of a cross Rathu
Heenati/KDML 105//Chai Nat 1 lines CH71 and CH75 cultured on induction media

Callus induction media Number of culture

Number of callus Percent of callus

formation formation*

CH71 CH75 CH71 CH75 CH71 CH75
A1 124 129 5 4 4.08 ab 3.16 ¢
A2 131 128 7 9 533 a 714 Db
A3 137 129 9 14 6.60 a 11.00 a
A4 133 130 0 0 0.00c 0.00c
A5 133 125 5 4 3.81ab 3.16 ¢
AB 135 126 3 2 2.15bc 148 ¢
o1 143 136 0 0 0.00c 0.00c
02 130 135 0 0 0.00c 0.00c

*Means within the same column followed by different letters were significantly different at P<0.05 by LSD
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melunan 15 34 lunnmaaesiianansad i
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Figure 1 The development of callus generated from various shapes of ovary of backcross lines (BC,F,)

of a cross Rathu Heenati/KDML 105//Chai Nat 1 after culture on callus induction medium for

10-45 days from; a) green, b) white and c) brown ovaries

Table 2 Development of calli from ovaries of backcross lines (BC,F,) of a cross Rathu Heenati/KDML
105//Chai Nat 1 line CH75 on regeneration media

Regeneration Number of Browning calli  Proliferated calli Plant formation (%)
media culture ovaries (%) (%) Green plantlets  Albino plantlets
AR1 67 32.16 74.63 7.46 1.49
AR2 84 52.08 52.38 0 0
AR3 72 40.32 31.94 0 0
AR4 65 22.10 52.31 0 1.54

Figure 2 Shoot development from callus of ovary cultured on plant regeneration medium for; a) 4 days
and b) 7 days
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mmwuﬁfm N6 nﬂwmuwu‘ﬂma Chu et al. (1975) tita
I‘ﬂuﬂﬁTL‘W’].,,L@ﬂdiﬂiﬂ?@ﬂ’ﬂﬁ“’ﬂ‘ﬂx‘i‘ﬂ’]'ﬁﬂﬂ‘mﬂ?;l‘vmﬂﬂ’]i‘
fidnfinnes NH," luansiiuasiamsdniinlulag
adafresdalifiianisutefafunnada uay

nsanlEunns NH,” deuasianiaifinuaadaludin
BuANlERNINAY 9siamn Zhou and Yang (1980,
1981) WAz Kuo (1982) 1szaumanugndalunisiniin
Tinaupadaanisldvasditauuenmsg mﬁyugm N6
ufanmﬂfmmi@.mﬁ”ugmﬁmmzﬁﬁmr&iamﬁnﬁﬂﬁ
nakAaaganieliaeadiiaudanisnenldsianuay
AnudndiusnsaafluuntdaudnAny Tunnmeaedil
srgaumaudialunisdninlfiiaunadaainiela
229319118 M19g AT NG fifiu NAA 2 Radnfusie
ams, 2,4-D 2 RaanFusiedns, latiin 1 Naanfuse
ART ADAARBINLNNINANEITRY Rongbai et al. (1998)
Ganudnnsliaeslun 24-D 02-05 faaniuseans
$9NAL NAA 2 Raanfusedans uaslaiiin 1 Aadnsu
fedms  linafiauazwmunzausenisdninliinia
Laagaanieldraadine a1nn1meaaesd Liiiugn
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19 naAeileanmudintiures lafifin - e 3
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Vilefidusinianaupadaiinduann 5.33 i 6.00
wWediduiluiineanawug CH71

ETT

wazann 7.14 1ilu

#

Figure 3 Characteristics comparison of plant; a) donor plant backcross lines (BC,F,

Heenati/KDML 105//Chai Nat 1,

) of a cross Rathu

b) haploid plant derived from ovary culture, chromosome

number of; ¢c) donor plant, d) haploid plant derived from ovary culture, guard cell number and

size of; e) donor plant, f) haploid plant derived from ovary culture (bar = 40 uM)
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