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Rose improvement through induced mutation and micropropagation of rose 

 BA  NAA 

 Murashige and Skoog 

(MS)  BA 2.0 ppm  (1.60 / )

 (2.80 / )  BA  TDZ 

 MS  BA  1.0 ppm 

 (3.80 / )  4 

 AgNO3, GA3, STS  CoCl2  MS  BA 1.0 

ppm  STS  1.0 ppm 

 ½ MS  IAA 0.5 ppm 

 2 /  3 %

 0  10  4 

 10    KARDINAL 

(68.57%), ROYAL BACCARA (65.71%), FIRST RED (47.14%)  DALLAS (41.43%) 

  0 

 10  KARDINAL (90.91%), ROYAL 

BACCARA (44.44%), DALLAS (14.29%)  FIRST RED (7.69%) 

 10 

 KARDINAL 



2

 0, 2, 4, 6, 8 

 10  Lethal Dose (LD50)

 DALLAS  LD50  4  ROYAL BACCARA  FIRST RED 

 8  BLACK MAGIC  LD50  2-4 

 DALLAS 4

 BLACK MAGIC  8  FIRST RED 

6
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Abstract

This research emphasized on micropropagation of Rose. Effects of BA and NAA for 

shoot initiation were investigated. The optimum shoot initiation medium was Murashige and 

Skoog (MS) supplemented with 2.0 ppm BA (1.60 shoots/explants). Effects of buds stage for 

shoot induction were studied. The shoot induction was best on bud with flower in semi-open 

bloom. It gave 2.80 shoots/explants. Effect of BA and TDZ for rapid multiplications though shoot 

culture were emphasized. The best result showed that MS supplemented with 1.0 ppm BA (2.80 

shoots/explants). Effects on 4 kind of Ethylene inhibitor (AgNO3, GA3, STS and CoCl2) in 

various combinations for rapid multiplication added into Murashige and Skoog medium (MS) 

supplemented with 1.0 ppm BA were investigated. The result was that 1.0 ppm STS gave the best 

result. Effects of nutrient and auxin concentrations for root induction were studied. The best result 

showed that ½ MS supplemented with 0.5 ppm IAA. Effect of activated charcoal and sucrose 

concentration for root induction were emphasized. The root induction was best on combination of 

2 g/l activated charcoal and 3% sucrose 

With in the scope of rose mutation breeding programme on four varieties when applying 

X-ray doses 0 and 10 Gy to bud segments. It proved 10 gays affected on survival of budding. It 

showed that survival percentage as KARDINAL (68.57%), ROYAL BACCARA (65.71%), 

FIRST RED (47.14%) and DALLAS (41.43%). The result showed that mutant percentage as 

KARDINAL (90.91%), ROYAL BACCARA (44.44%), DALLAS (14.29%) and FIRST RED 

(7.69%). The X-ray doses 10 Gy affected on growth of rose mutant reduced size, number of 

petals and size of receptacle although increased flowers necks and flowers stem. It showed that on 

KARDINAL gave 2 mutants (pink and salmon pink) and FIRST RED gave 1 mutant (deep pink) 

with different color, flower size, stem length, size of receptacle and number of petals. For gamma 

irradiation of rose mutation breeding programmes on four varieties when applying -ray doses 0, 

2, 4, 6, 8 and 10 Krad to bud segments on lethal dose (LD50) will investigated. The results were 

that affected depend on doses and varieties. The results were that lethal dose as DALLAS (4 

Krads), ROYAL BACCARA and FIRST RED (8 Krads) and BLACK MAGIC (2-4 Krads). It 

showed that on DALLAS (4 Krads) gave 2 mutants (deep pink and light pink climber rose), 

BLACK MAGIC (8 Krads) gave 1 mutant (salmon pink) and FIRST RED (6 Krads) gave 1 

mutant (pink).
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 5 
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 (Walther and 

Sauer, 1986; Ibrahim and Debergh, 1998; Rout et al., 1999) 

 Jame (1983) 

 Paula  Queen Elizabeth  Pink Hat 

(R. floribunda)
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( )  ( )  ( ) . .

2.1

2.2

 2 

1.

1.1  BA  NAA 

 DALLAS 

 15   10  10   5 

 6  MS (Murashige 

and Skoog, 1962)  BA  0, 0.5, 1, 2 

 3 ppm  NAA  0, 0.1, 0.5  1 ppm 

 5.7-5.8  7 /

 15 /  121  15 

 25+3  1,000  16 
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 1 / /

1.2

 DALLAS  6 ,

, , ,

 1 

 MS  1  1 

1 / /

1.3  BA  TDZ 

 1 

 2  MS  BA  TDZ 

 0, 0.5, 1, 2  4 ppm  1 

 1 / /

1.4  Ethylene inhibitor 

 Ethylene inhibitor 

CRD with control  17  16  Ethylene inhibitor 

AgNO3, GA3, STS  CoCl2  0.1, 0.25, 0.5  1.0 ppm 

control  MS  BA 1 ppm

1.5

1.5.1

 Factorial in 

CRD  8  1  MS  ½ 

¼  2  4 , IAA 0.5 

ppm, NAA 0.1 ppm  IAA 0.5 ppm+ NAA 0.1 ppm  1 
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1.5.2

Factorial in CRD  12 

 1  0  2 /  2 

 6  0, 1, 2, 3, 4  5 %  1 

2.

2.1

 4  DALLAS, FIRST RED, ROYAL BACCARA 

  KARDINAL  (acute irradiation)  Sofron 

SVR-1005CX  (  1)  3 mA 70 KV  (dose rate)  163.3 

rad/  2 

 0  10 

 (cut back)  (bending)  (chimera) 

 (M1Vn)

 1 (acute irradiation)

 Sofron  SVR-1005CX 
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2.2

 4  DALLAS, FIRST RED, ROYAL 

BACCARA, BLACK MAGIC  (acute irradiation) 

Gammater  Cs-137  6  0, 2, 4, 6, 8  10 

 (

 2) 

 50  Lethal Dose 

(LD50)

 2

1.

1.1  BA  NAA 

 BA  NAA 

 MS  MS 

 BA  2.0 ppm  (1.60 / )

/  (8.00 / )  MS 

 (3.10 .) (  1  3)   NAA 

/

  NAA 

 BA 
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 MS  BA 

 MS  BA  NAA  NAA 

 (  4) 

 1  BA  NAA 

 MS  1 

BA

(ppm)

NAA

(ppm)

/

(%)

/  ( .) 

(%)

0 0 1.00(1.225)ab 100 4.40(2.193)bc 3.10(1.893)a 0 

 0.1 0.80(1.121)bc 80 2.80(1.738)c-e 1.80(1.464)bc 20 

 0.5 0.20(0.811)de 20 1.40(1.113)ef 0.50(0.912)de 80 

 1 0.00(0.707)e 0 0.00(0.707)f 0.00(0.707)e 100 

0.5 0 1.00(1.225)ab 100 6.60(2.661)ab 2.28(1.648)ab 0 

 0.1 1.00(1.225)ab 100 8.60(3.013)a 2.96(1.854)ab 40 

 0.5 0.60(1.018)b-d 60 1.80(1.384)d-f 0.90(1.127)c-e 80 

 1 0.40(0.914)c-e 40 0.80(1.057)ef 0.60(0.9854)de 80 

1 0 1.00(1.225)ab 100 4.40(2.202)bc 2.44(1.711)ab 0 

 0.1 0.40(0.914)c-e 40 1.00(1.225)ef 0.70(1.023)de 60 

 0.5 0.00(0.707)e 0 0.00(0.707)f 0.00(0.707)de 100 

 1 0.00(0.707)e 0 0.00(0.707)f 0.00(0.707)de 100 

2 0 1.60(1.439)a 100 8.00(2.911)a 2.66(1.771)ab 0 

 0.1 1.00(1.225)ab 100 6.40(2.626)ab 2.62(1.762)ab 0 

 0.5 0.20(0.811)de 20 0.40(0.882)f 0.24(0.8264)e 100 

 1 0.20(0.811)de 20 1.40(1.113)ef 0.40(0.882)de 80 

3 0 1.00(1.225)ab 100 6.00(2.541)ab 1.60(1.447)bc 0 

 0.1 0.80(1.121)bc 40 4.20(2.121)bc 1.66(1.462)bc 80 

 0.5 0.60(1.018)b-d 60 4.40(1.959)b-d 1.24(1.244)cd 40 

 1 0.00(0.707)e 0 0.00(0.707)f 0.00(0.707)e 100 

F-test  **  ** **  

C.V. (%)  17.59  30.15 22.85  

 *, ** 

 95 %

 Square root X+0.5 
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 3  Dallas  MS

 BA 2 ppm (  3 )

 4  Dallas  MS

 BA 3 ppm  NAA 1  ppm 

1.2

 MS  BA  2.0 ppm (  2  5) 

 (2.80 / )

 (2.60 / )

(100%),  (80%),  (60%),  (40%) 

 (20%)  

 (3.38 .),  (2.88 .),

 (2.24 .),  (2.06 .),  (1.30 .)

(0.80 .) / /
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 (6.26 / ) ,

/  5.60, 5.06  5.26 /

 4.70 /  3.20 /

 2  MS 

 BA 2.0 ppm  2 

/

(%) ( .) 

/

 1.20 b 20 1.30 cd 5.60 a 

 1.80 ab 60 2.06 bc 5.06 a 

 2.20 ab 40 3.38 a 5.26 a 

 2.80 a 100 2.88 ab 4.70 ab 

 1.20 b 20 0.80 d 3.20 b 

 2.60 a 80 2.24 bc 6.26 a 

F-test *  ** ** 

C.V. (%) 48.33  33.49 25.85 

 *, ** 

 95 %

 5  Dallas

 MS  BA 2 ppm  1 

1.3  BA  TDZ 

 BA  TDZ 

 MS (  3)  BA  TDZ 
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 BA  TDZ /

 (  6)  TDZ  BA  (

7)

/

  BA 1.0 ppm  3.8 /

 100 % /  TDZ 

2.0 ppm /  7.100 /

 TDZ 0.5 ppm  1.588 .

(  8)

 3  BA  TDZ

MS  1 

(ppm)

/

 (%) ( .) 

/

BA 0 2.0 c 80 1.044 b 4.934 a-c 

 0.1 2.8 a-c 100 0.898 b 4.082 c 

 0.5 2.4 bc 80 1.290 ab 6.550 ab 

 1.0 3.8 a 100 0.900 b 4.200 bc 

 2.0 3.6 ab 100 1.042 b 3.950 c 

 4.0 3.2 a-c 100 1.056 b 4.850 a-c 

TDZ 0 2.0 c 80 1.044 b 4.934 a-c 

 0.1 2.2 bc 60 1.040 b 4.600 bc 

 0.5 2.4 a-c 80 1.588 a 5.532 a-c 

 1.0 1.8 c 60 1.310 ab 6.634 ab 

 2.0 2.0 c 60 1.012 b 7.100 a 

 4.0 3.6 ab 100 0.914 b 4.580 bc 

F-test  **  * ** 

C.V. (%)  36.46  26.73 32.03 
 *, ** 

 95 %  
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 6  MS  BA

 0, 0.1, 0.5, 1.0, 2.0  4.0 ppm ( )

 7  MS  TDZ

 0, 0.1, 0.5, 1.0, 2.0  4.0 ppm ( )

 8  BA 1 ppm 

 ( )
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1.4  Ethylene inhibitor 

 ( , 2547)  MS  BA 1 ppm 

 (  9) 

 4 

 STS  GA3  STS  1.0 ppm 

 2.60 /  70% 

/  AgNO3 /

 CoCl2  0.25 ppm  AgNO3

 1.79 .  AgNO3 0.25 ppm 

 0.25 ppm /

 9 

 STS> GA3> CoCl2=Control > AgNO3  STS 

 0.5 ppm 

 AgNO3

 GA3

 STS 
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 control  1.0 ppm  CoCl2

 control 

(  10  4)  STS 1.0 ppm 

 MS  BA 1.0 ppm 

 4

(ppm)

.

/

% .

/ ( .) 

CONTROL  2.30 80 5.20 b-d1/ 1.31 b-d 3.0 

AgNO3 0.1 1.90 70 7.20 ab 1.52 a-d 1.0 

 0.25 1.60 40 6.90 a-c 1.79 a 1.0 

 0.5 1.70 40 6.28 a-d 1.64 a-c 1.5 

 1.0 1.50 40 6.40 a-d 1.78 a 2.0 

GA3 0.1 1.80 50 5.42 a-d 1.18 d 3.0 

 0.25 1.80 60 5.72 a-d 1.52 a-d 3.5 

 0.5 2.20 70 4.85 cd 1.26 c-d 3.0 

 1.0 2.40 80 4.96 cd 1.48 a-d 3.5 

STS 0.1 2.20 50 5.95 a-d 1.56 a-d 3.0 

 0.25 2.30 80 4.63 d 1.56 a-d 3.5 

 0.5 2.00 50 5.53 a-d 1.41 a-d 4.0 

 1.0 2.60 70 4.57 d 1.16 d 3.5 

CoCL2 0.1 2.20 80 5.70 a-d 1.39 a-d 3.5 

 0.25 1.50 30 7.55 a 1.74 ab 3.5 

 0.5 1.90 40 6.30 a-d 1.52 a-d 3.5 

 1.0 1.70 50 5.70 a-d 1.32 b-d 3.5 

F-test  *  ** **  

 ns  * **  

 X  ns  * *  

CV(%) 51.36  34.24 27.98  
1/  DMRT 
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 10

) AgNO3, ) GA3, ) STS )CoCl2

1.5

1.5.1

 5 

/ /

 ½ MS  ¼ MS 

/  (1.4 / )  11  ½ MS 

 ¼ MS 

 2  ½ MS 

/  ¼ MS 

NAA 0.1 ppm  (8.05 / )  ¼ MS 

 IAA 0.5 ppm  NAA 0.1 ppm  (1.82 .)

 ½ MS 

 IAA 0.5 ppm  0.80 /  0.41 .

 50%  50 

.

. .

.
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(  12  6)

 5

. / . /

( .) 

. /

 (%)  ( .) 

1/2MS  1.40 6.65 ab 1.42 b-d 0.40(1.124)2/ 10 0.17(1.064) 

 IAA 0.5 ppm 1.00 6.10 b 1.20 d 0.80(1.296) 50 0.41(1.163) 

 NAA 0.1 ppm 1.30 6.55 ab 1.25 cd 0.10(1.041) 10 0.03(1.014) 

 IAA 0.5 ppm+ NAA 0.1 ppm 1.30 6.55 ab 1.54 a-c 0.20(1.073) 10 0.06(1.024) 

1/4 MS  1.40 7.28 ab 1.61 ab 0.10(1.041) 10 0.02(1.010) 

 IAA 0.5 ppm 1.30 5.80 b 1.44 b-d 0.10(1.041) 10 0.02(1.010) 

 NAA 0.1 ppm 1.10 8.05 a 1.47 b-d 0.10(1.041) 10 0.04(1.018) 

 IAA 0.5 ppm+ NAA 0.1 ppm 1.10 6.95 ab 1.82 a 0.40(1.155) 30 0.07(1.034) 

F-test  ns ns ** ns  ns 

 ns * ** ns  ns 

 X  ns * * ns  ns 

CV (%) 39.15 25.45 22.48 22.08  70 
1/  DMRT 
2/  X+1 

 11 

 1/2 MS  IAA 0.5 ppm 
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1.5.2

 6 /

/  5% /  (1.5 

/ )

/

/  (8.6 / )  4 % 

/  (4.72 

.)  3 % 

 3-4 % /

/  (5.40 / )

 2  3 % 

 (70%)  3-5 %   

 (2.23 .)

5 %  1/2 MS 

 IAA 0.5 ppm  2 /  3 % (  12) 

 12

 1/2 MS  IAA 0.5 ppm  3% 
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 6

( )  (%) 

. / . /

( .) 

. /

 (%)  ( .) 

0 0 1.00b1/ 7.30 a-c 3.82 bc 0.30(1.10) c2/ 10 0.07(1.03) d 

 1 1.00b 8.00 ab 3.34 bc 0.90(1.31) bc 40 0.31(1.13) cd 

 2 1.10b 7.55 a-c 3.21 bc 1.50(1.41) bc 30 0.37(1.15) cd 

 3 1.00b 7.20 a-c 3.08 b-d 2.90(1.79) ab 60 0.64(1.25) b-d 

 4 1.00b 8.60 a 3.36 bc 1.40(1.44) bc 40 0.42(1.16) cd 

 5 1.50 a 5.97 c 2.30 d 0.00(1.00) c 0 0.00(1.00) d 

2 0 1.00b 6.70 bc 3.05 cd 0.60(1.21) bc 30 0.20(1.08) d 

 1 1.40 ab 5.93 c 3.38 bc 0.10(1.04) c 10 0.03(1.01) d 

 2 1.20 ab 6.57 bc 3.66 bc 2.30(1.64) bc 40 0.53(1.21) cd 

 3 1.00 b 7.10 a-c 4.72 a 5.40(2.31) a 70 1.32(1.48) b 

 4 1.00b 7.80 ab 3.95 b 2.70(1.79) ab 70 0.94(1.36) bc 

 5 1.00b 6.30 bc 3.68 bc 2.90(1.86) ab 70 2.23(1.74) a 

F-test  ns ** ** **  ** 

 ns ** ** **  ** 

 X  ** * ** *  ** 

CV(%)  34.33 23.53 24.63 43.51  21.87 
1/  DMRT 
2/  X+1 

2.

2.1

 4  (

 7) 

 10 

  KARDINAL (68.57%), ROYAL BACCARA (65.71%), FIRST RED (47.14%) 

DALLAS (41.43%)  KARDINAL  2 

 1  (  13) 
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 7  4 

 ( )  (%) 

DALLAS 0 100 

 10 41.43% 

KARDINAL 0 100 

 10 68.57% 

ROYAL BACCARA 0 100 

 10 65.71% 

FIRST RED 0 100 

 10 47.14% 

 13  KARDINAL .) .)

 (  8) 

 4 

  DALLAS  (14.29%)  FIRST RED 

 (7.69%)  ROYAL BACCARA 

KARDINAL  3  ROYAL BACCARA 

 (11.11%),  (22.22%)  (11.11%)  KARDINAL 

 (68.18%),  (9.09%)  (13.64%) 

 (  14) 

. .
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 14  KARDINAL 

( )  ( )

 8

( )

DALLAS 0 - - - - - 

10 14.29 - - - 14.29 

KARDINAL 0 - - - - - 

10 68.18 9.09 13.64 - 90.91 

ROYAL BACCARA 0 - - - - - 

10 11.11 22.22 - 11.11 44.44 

FIRST RED 0 - - - - - 

 10 - - 7.69 - 7.69 

 4 

 (  8)  (  14) 

 KARDINAL (90.91%), ROYAL BACCARA 

(44.44%), DALLAS (14.29%)  FIRST RED (7.69%)

 (  15-16) 

 ROYAL BACCARA 

 KARDINAL 
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 DALLAS  FIRST 

RED

 15  4 

KARDINAL, ROYAL BACCARA, DALLAS  FIRST RED

 16 

.) KARDINAL, .) DALLAS, .) FIRST RED, .) BLACK MAGIC

  9  4 

( )  ( .)  ( .) ( .) ( .) ( .) 

ROYAL BACCARA  0 2.8 8.6 69.2 0.5 1.1 28.9 

 10 2.5 8.6 62.5 0.5 0.9 28.6 

KARDINAL 0 2.5 8.8 52.8 0.5 1.0 29.4 

 10 2.4 8.7 52.3 0.5 0.9 28.2 

DALLAS 0 3.2 8.6 58.9 0.5 1.1 26.2 

 10 3.1 8.3 58.5 0.4 1.0 25.8 

FIRST RED 0 2.9 9.1 41.5 0.5 1.0 32.4 

 10 2.5 9.0 41.0 0.5 1.0 29.6 

. . . .
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 KARDINAL 

 1  13  9  69.23% 

KARDINAL

 KARDINAL 

KARDINAL  (  17-18  10) 

 KARDINAL 

 KARDINAL 

 10   KARDINAL  10 

( .)  ( .)  ( .)  ( .) 

 2.7 0.50 54.3 1.03 27.0 

 2.1 0.47 45.3 1.03 26.7 

 3.0 0.50 73.0 1.20 29.0 

 17  KARDINAL .) .) .)

. . .
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 18  KARDINAL  KARDINAL 

 ( )  KARDINAL 

) , ) , ) )

 19  KARDINAL 

.)

.- .)

. . .

.

. .

.
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 KARDINAL 

 Cut back 

 (  19) 

 FIRST RED ( 20)

 KARDINAL  KARDINAL 

FIRST RED  cut back 

 2 

 20  FIRST RED  ( )  10 

2.2

 4 

 50  LD50

 DALLAS  LD50  4  ROYAL BACCARA  FIRST RED  8 

 BLACK MAGIC  LD50  2-4  (  11) 

 LD50
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(  21)  cut-back 

 (  12  22-25) 

21

.- .)  Dallas .)  Black Magic .)  First Red 

 11

( ) DALLAS ROYAL BACCARA FIRST RED BLACK MAGIC 

0 80.0 100.0 93.3 76.7 

2 60.0 93.3 76.7 60.0 

4 53.3 90.0 66.7 46.7 

6 13.3 60.0 63.3 26.7 

8 6.7 53.3 53.3 16.7 

10 6.7 36.7 30.0 3.3 

.

.

.

.
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12  4 

( )  (%)  ( .)  ( .) ( .) ( .) ( .)

DALLAS 0 0 2.8  8.9  74.3 0.5 1.2  30.3  

 2 0 2.6 8.7 57.0  0.5 1.0 29.7   

 4 13.0 2.5 8.7 55.6 0.5 1.0 29.0  

 6 0 2.5  8.0  46.8 0.4 1.0  27.2 

 8 0 2.4 7.9 43.8 0.3 0.9 26.9 

 10 0 2.3 7.8 39.0 0.3 0.8 25.5 

ROYAL BACCARA 0 0 3.0  10.6 64.0 0.5 1.1 32.9  

 2 0 3.0 9.7 52.2 0.5 1.1 30.9 

 4 0 2.9 9.1 51.3 0.5 1.1 30.7 

 6 0 2.9 9.1 48.6 0.5 1.0 30.3 

 8 0 2.6  8.9 48.0 0.5 1.0 30.0 

 10 0 2.3 7.8 37.7 0.4 0.9 20.3 

BLACK MAGIC 0 0 3.0 10.2 45.2  0.5 1.0 34.0 

 2 0 2.9 9.8 43.9 0.5 1.0 31.0 

 4 0 2.8 9.2 41.0 0.5 0.8 31.3 

 6 0 2.8 8.8 40.3 0.5 0.7 30.0 

 8 20 2.2 7.9 38.4 0.4 0.7 29.5 

 10 * * * * * * * 

FIRST  RED 0 0 2.7 9.4 52.8  0.5 1.0 33.1  

 2 0 2.6 8.7 51.5  0.5 1.0 31.5 

 4 0 2.5 8.5 49.2 0.5 0.9 30.3 

 6 42.1 2.3 8.2 41.0 0.4 1.0 30.2 

 8 0 2.4 7.8 38.6 0.5 1.0 29.3 

 10 0 2.2 7.6 34.8 0.4 0.7 26.8 

 * = 

 12   4 

 3 

 DALLAS  13.0%  4 Krad   

BLACK MAGIC  20.0%  8 Krad    FIRST 
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RED  42.1%  6 Krad  ( 22-23)

 22  DALLAS  4

.- .) DALLAS , .- .) DALLAS 

 23  BLACK MAGIC  8 

.) .) .) 

.

..

.

. . .
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 24  FIRST RED  6 

.) .) .) 

 25  First Red 

) , ) ,

) )

.

. .

.

. . .
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 DALLAS 

 4 

 (  22 .- .)  First Red 

 (  25) 

 BA 

NAA  MS  BA  2.0 

ppm  (2531) 

 MS  BA 

 2.0 ppm 

/

 Morderos and Enriquez (1987) 

 10 . .

 60 . .

 BA  TDZ 

 MS  BA 1 ppm  BA  TDZ 

/  TDZ  BA 

 Hasegawa (1980), Wulster and Sacalis (1980)  Ara  et al.(1997) 

 4  AgNO3, GA3, STS 

CoCl2  0.1, 0.25, 0.5  1.0 ppm  control 
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MS  BA 1 ppm  STS 

 1.0 ppm  MS  BA 1 ppm 

 Kever et al. (1992) 

 CoCl2  0.01- 0.1 mM  AVG  2.5-5.0 mg/l 

 Valles and Boxus (1987)  GA3  0.1 mg/l 

 BAP 1 mg/l  White Cream 

 Goldy  GA3 1 mg/l  BAP5 mg/l 

 ½ MS  IAA 

0.5 ppm  Rahman et al. (1992) 

 MS 

 2 

/  3 % 

 (2545) 

 ½ MS  NAA 1.0 M  0-90 /

 50 /

 4  KARDINAL, ROYAL BACCARA, DALLAS  FIRST 

RED  0  10 

 (2546), Walther and Sauer (1986) 

Ibrahim and Debergh (1998)  KARDINAL 

 (2546) 

 (2533) 

 Sector  2-3 
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 KARDINAL 

 2-3 

 FIRST RED   cut black 

 ROYAL BACCARA  DALLAS 

 10 

 LD50  DALLAS 

 LD50  4  ROYAL BACCARA  FIRST RED  8 

BLACK MAGIC  LD50  2-4 

  3  DALLAS  4 , FIRST RED  6 

 BLACK MAGIC  8 

 ROYAL BACCARA 

 DALLAS  4 

 BLACK 

MAGIC  8 

 FIRST RED  6 

. 2531. .

.  1. 

. .

. 2545. 

.

 2. 28-30  2545 . . 15 .
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.2546. .

 ( ) . . 100 .

, , . 2547. 

.

 2547. .

. 2533. .

. 271 .
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