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Proposal of Gene Transfer Scheme from Diploid (Avena strigosa)
to Cultivar Hexaploid(A. sativa) in QOats

Chae, Y. A* and J. 1. Lee**

ABSTRACT

A proposal of gene transfer scheme from diploid to hexaploid in oats was described. The main idea of this

scheme are (1) use Avena magna which has two genomes partially in common with two genomes of the hexa-

ploid Avena sativa or a common genome and the rest genomes partially commonn, and which lead to more
regular pairing between them rather than AABB genome type to get 6x-amphipioid as a bridge between
ploidy level. Cross between Avena strigosa and Avena magna is compatible and further give 42% seed set,

(2) extract tetraploid derivatives which have in corporated desired genes from Avena strigasa to Avena magna,

(3) Synthetic petaploid provide 2n=21 chromosome number in female gametes, which lead to complete pairing

or nearly so in progenies with Avena sativa, (4) eventually homozygous lines will be produced by seifing the

heterozygous (regarding to A®® genome) at final step.
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Table 1. Frequency of Chromosome Association(after Ladizinsky; Rajhathy; Sadanaga et al.)

Pairing
Cross Genome 1 i T W
A. magna x A. strigosa AsAC 13.64 2.35 0.72 0.12
A. strigosa X A. magna AsAC 12.57 3.26 0.54 0.07
A. abyssinicax A. magna AABB 13.75 3.93 1.64 0.21
(A. magna x A. strigosa)?* 2x = doubled
x A. sativa AsAACCD 6.51 10.81 2.05 1.55
A. magna X A. sativa AACCD 8.10 777 1.67 117
A. sativa x A. magna AACCD 964 8.58 2.04 0.43
Table 2. Cross-compatibility of A. magna with
A. strigosa and A. sativa (Sadanaga et = =]
al. 1968).
c Floret | geeq Fertility Aaa A AL A 22§48 &
ross polli- %
nation 3¢t (F1) AAE RA EUANE BAL e 2o
A. strigosa x A. magnal 144 | 60 | 41.7 0 A 1: A strigosa (AsAs)¢t A magna(AACC)
A. magnax A. strigosa| 82 | 13 | 159 0 Atole] g St A2 F, & 5MAA ol A6 A
A. sativa X A. magma} 200 | 62 | 31.0 0 (AsASAACC)E wtE+),
A. sativa x A. sterili§ 125 | 90 | 72.0 | normal e xa e =
Hexaploids* x A. magnzj 113 | 53 | 469 low A 2 ARAT FEHEA AZAE 2744 ¥

*derivatives from interspecific crosses.

abyssinica &% A. strigosa ol A 42 oA eul e F
HR(As B Ag)A ZER 4£BE S 5+ ¢
o} (Dalal, 1966). 6) 5%+ U=+ ¥AL 2n=
149} 2n=212] €435 #3 female gametesE 7t
Ech (7)) 59 A(AABCD) & A. fatua (AACCDD)oj
Jauslyd deE A 2n=42 ARE A4 6
dj 4] (euhexaploid) & €& 4 gl=}(Nishiyama,1939).
(8) =Y ZgANA Aol 645882 A magnas I
Wt 5{5ME g 4 a0 SHiAE UEE Y
A =r HFE %S e ol (Sadanaga ef al., 1968).

(9) JERERy dtkol ) kRSN Hikoeo 2w, 4
A, s5uix 9 6uAE TEY & Yvt

ol ZlEstch AR WH-Le A magna(AC)el o
3 6 A (AsASAACC) & mHiste] doixl S5HAE
A. magna ol RIZEETE AlsT 4ol AsAACCA 5
WA Foj& &Ashe] crown ruste] AFAHE Hol:
2n=28 GAAE A 4WAE ZEch APEE B
A 49 A= A strigosa”t FHAZ Y+ AFHE A
zho] A sto] o1& Aot ALHA A magnaol R
ZEEHe 7ol BRES A 7)3 FHEE &% #(homo-
zygoes lines)-Z #evh A7 A Zd=EE AL As
F4e] AACYCM 7 He e WES T8 gAY
A oshs) ol gt AVAMCCe Ale F4S MR A
€ dg 4 UE Aoz JuEy oL 2HAQ
A strigosa?t 7HA 2 A€ F-&F FAxIE 4912
A. magna 9 A Aol Hdlel & AL oo} o
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B ghoty me oyt A ztel =-Fol EHAL o

= Sl A AR Y S 225 o #9
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o2 @ 4 UA el
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homozygous lines & & 4 e}, ole] Ol 7l g
8] & 1 (AMAMCCDD) : 2 (A*ACCDD) : 1 (AACCDD)
of & zolel FAAMY AEL 853z ¢4
vh(bred true) A9 oot vy Zolel, AF7A
8 Aol 23t A, abyssinica & A. strigosa ¢t
o maelA @2 o] A6 WA Lol A FAHLANE 2
A7l Aol F8 FAZ Ha Yk By A
magna @] A& At A. strigesa &) As A3} A.
sativa 8] A& Aol 3 Felolnz fujA ¥
A AU AL 758 Ao ¥k A F7
Aol #AHE T4 oka g 2ot

Parents A. strigosa(As) x A. magna (AC)
F1 AsAC
Colchicine
6x -amphiploid AsAsAACC *Occur
dxfferentxa—
Derived tetraploid A AMCC * retxmbmant
type

Crown rust resistant 4

Backeross to A. sativa A™C x ACD(A. sativa)

Resulted Pentaploid A ACCD
(resistant) J

Cross to A. sativa A"CD x ACD

Resulted Hexaploid A ACCDD
Select resistants ®

Search for homozygous A*® A*CCDD
lines, resistant
Seed increase
E -3
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