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MRS R O EE (F£3L) @ The genetic factor controlling the mode of plastid DNA (ptDNA)
inheritance in Rhododendron was investigated using polymerase chain reaction—single-stranded
conformation polymorphism analysis at the trnL—trnF intergeneric region. When the reciprocal
cross between R. kaempferi var. macrogemma (MCR) (F type) and R. transiens (TRA) (S type) was
conducted, a high frequency of paternal ptDNA inheritance was observed in S x F and a low
frequency of paternal ptDNA was observed in the reverse cross, as reported previously. When F;
plants from the cross between MCR and TRA were used as seed parents and crossed with R. simsii
(SIM) (another F-type species), the pattern of ptDNA inheritance was segregated into 3 types:
maternal >> paternal ~ biparental, maternal = paternal >> biparental, and maternal << paternal >>
biparental. This segregation occurred among the cross combinations even though the seed parents
and MCR had identical ptDNA. From these results, we conclude that the mode of ptDNA

inheritance is controlled mainly by the maternal nuclear gene(s).
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Fig. 1 Banding patterns of PCR products (A) amplified for ¢rnl-trnF region
and the SSCP polymorphism (B) of cross parents. Lanes 1 and 6,
MCRI1; Lanes 2 and 7, MCR2; Lanes 3 and 8, TRA1; Lanes 4 and 9,

SIM1; Lane 5, 2 Hindlll, Lane 10; ladder marker.

Table 1 ptDNA inheritance of F, progenies from interspecific crosses of Rhododendron

ptDNA No. of
type of  progenies

ptDNA inheritance ~ Frequency
in progenies” of paternal

Cross combination

seed tested PtDNAY (%)
parent M P B
(FxS)
MCR1x TRAIL MCR 29 29 0 0 0.0
MCR2x TRAI MCR 36 35 1 0 2.8
SIMI x TRAI SIM 28 26 2 0 7.1
(SxF)
TRAI x MCRI1 TRA 41 34 5 2 17.1
TRAL x MCR2 TRA 44 33 9 2 250
TRAL x  SIM1 TRA 33 22 11 0 333
(FxF)
MCRI1x  SIMI1 MCR 45 44 1 0 22
MCR2x  SIM1 MCR 54 36 14 4 333
SIMI x MCRI SIM 39 39 0 0 0.0
SIM1 x MCR2 SIM 25 25 0 0 0.0

“M, maternal ptDNA; P, paternal ptDNA; B, biparental ptDNA
¥Including progenies with both patemal and biparental ptDNA
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Table 2 ptDNA inheritance in progenies from intrasubgeneric crosses of F; plants x Rhododendron
simsi

Cross combination PIDNA No.of  ptDNAinheritance  Frequency
type of seed  progenies in progenies” of paternal
parent tested PtDNA® (%)
M P B
(FxS)xF
(MCRIXTRAT)-1 x SIM1 MCR 45 2 0 3 6.7
(MCRI1xXTRAT)-2 x SIM1 MCR 39 36 2 1 7.7
(MCRI1xTRAT)-3 x SIM1 MCR 53 34 18 1 358
(MCRIXTRAT)-4 x SIM1 MCR 35 16 14 5 543
(MCRIXTRAT)-5 x SIM1 MCR 44 20 22 2 545
(MCRI1xTRAT1)-6 x SIM1 MCR 36 2 33 1 94.4
(S¥F) xF
(TRAT1xMCR2)-1 x SIM1 MCR 36 34 1 1 5.6
(TRAIXMCR2)-2 x SIM1 MCR 53 19 32 2 64.2
(TRAIXMCR2)-3 x SIM1 MCR 36 10 25 1 72.2
(TRA1xMCR2)-4 x SIM1 TRA 51 6 45 0 88.2
(TRAIXMCR2)-5 x SIM1 TRA/MCR 30 8 18 4 733
(TRAIXMCR2)-6 x SIM1 TRA 35 13 18 4 62.9
(TRATxMCR2)-7 x SIM1 TRA 9 9 0 0 0
(TRATXMCR2)-8x SIM1 TRA 31 27 4 0 12.9
(TRAIXMCR2)-9x SIM1 TRA 13 2 10 1 84.6

“M, matemal pIDNA; P, paternal ptDNA; B, biparental ptDNA
¥ Including progenies with both paternal and biparental ptDNA
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Fig. 2 RAPD markers detecting polymorphisms among
bulks. Left: B06, Right: C10.
A and A’: paternal inheritance was less than 20%.
B and B’: paternal inheritance was around 50%
C: paternal inheritance was more than 80%..
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