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FURTHER DATA ON THE CRUSSING OF .ALBINO 
RING DOVES WITH WHITE ONES' 

MASAHARU T ANGE 

INTRODUCTION 

In the previous paper on the studies at the sex-linked In­

heritance of plumage color in the ring dove, ·the writer (Tange, 
1934) reported the results of crossing albino ring doves (which 
had mutated to blond ones in his aviary and were named by him 
"Albino I") with white ones. This cross breeding produced 
colored or blond individuals in F1 ; that is, blond females and 
blond males in equal number from the crossing of a white female 
with an albino male, and white females and blond males in .'qual 
number from the crossing of an albino female with a white male. 
The results from these studies in addition to those obtained by 
crossing blond ring doves with white ones, so far as the plumage 
color was concerned, may be designated by the following genetic 
formulae: 

Blond ring doves: 
White ring doves: 
Albino ring doves: 

'i == CCZIW. ,,= CCZiW, 
$ = ccZIW, 

0= CCZIZl; 
13 = CCZiZi; 
i, = CCZIZl, 

He also considered another kind of albino ring doves, which 
he natijed "Albino II", of the genefic formulae. I' = ccZiW and 
" = CCZiZi, that was expected to be bred, The data presented 

* The, work was aided by the expenditure for scientific research from the Depart­
ment of Education to-the Laboratory for the Studies on the Genetics in Domestj(: 
Animals. Part of the experimental results was reported before the Annual Grand 
Meeting of the Scientific Agricultural Society held in Tokyo. 1941. 
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here are those of F,'s obtained by crossing the albino ring doves 
(" Albino I") with white ones, as weI! as those obtained by cross·. 
ing .individnals which were mainly raised out of the offspring of 
albino ring doves· crossed with white ones. 

~vfATERIAL AND ~Y1ETHODS 

The birds used here arc the white· and albino ring doves 
• above·named and the cross·bred ones obtained by crossing albino 

ring doves \vith white ones. j:A~llof them \vere reared in the 
wrikr's aviary.and the pedigrees are known in full. 

The methods of keeping birds, rearing' squabs, and discriminat· 
ing individuals are the same as described in the previous paper 
published in 1934. 

EXPERIMENTAL RESULTS 

Some of the data concerninR FJ were presented- in the previou~ 
paper: when "an albino male was crossed with a white female the 
sons aml daughters were all blond, while in the reciprm;al cross, 
i.e., a white male crossed with an allJino female produced blond 
sons and white daughters. Further data concerning F l, which 
have been obtained by continued crossing experiments shpw the 
same results, and are presented here in addition to the <lata .con· 
eerning F, and others. 

(A) White '" x Albino .~ 

(a) F, 

Table L 

p::lir Blond White Albino Totals 
~ ------ --, 0 , <I , , 

~CC 95(W)~ 
7 R 0 0 -,. bb 6:f(lIf---- [) [) 15 

? CC95 (W)" 
23 28 0 ,0 ~EEll4(A)----

[) 0 51 

"* The same pair and number of offspring as described in the previous paper 

(Tange. 1934). 
, **The same pair as described in the previous paper, but the number rof offspring 

increased. 
W =white, A=albino, H.W = hybrid white. H.B=hybrid blond. 
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9 BB5 (W) 
20 1~ 0 0 

6 EE 118 (A) u 0 39 

¥ CC 185 (RW)' 
I 3 'J 0 0 iEE3:f(AY' ..... u 4 

.. ~BB65(RW) 
9 14 0 o EE32(A) U u U '~~ 

_~ CC 56 (HW) , . 
7 5 0 v 0 u 1~ 

o EE32 (A) 
," CC 56 (H.W)· 48 44 0 0 (\ GG 7 (A) u u 92 

TotpJs 115 121 0 0 u I) ~36 

Expected 118.0 118.0 0 0 U 0 236 
Standard error ±7.68 ±7.68 

(hi F, 

Table 2. 

Pair Blond White Albino Total~ 

~ ---~ 0 V C , 
.. y FF 263 (H.B) 

1 s 0\ 0 o FF 227 (H.B) U 7 

¥ FF_2~3J.1~J3) 
V 0 U " (; GG64(H.B) u 

? FF 263 (H.B) 
1l 35 G HH 163 (H.B) 23 0 16 1'1 1U~ 

¥ GG 134 (RB) 
15 27 14 " e;e; 13'f(lT:S) . u S 10 'll 

¥ GG 134 (RB) 
12 9 Ii fIlI-U6 (H.B) b 0 , 39 

~ EE88 (RB) 
5 2 '. FF 192 (H:B) . 2 0 u 10 

~ GG61 (H.B) 
20 40 2G b GeM (JIs) u 14 1" ll? 

Y EE !87 (H.B) 
o EE 86(H.B) 4 Ii u U + 2 h~ 

~ EE 183 (H.B) 
14 21 0 i EE 182 (H.S)-

y 11 15 '(() 

·~.NN9~(~~_ 3 3 V u 0 D 
.~ EE 182 (RB) u 

, EE 248 (H.B) 
~l 5 4 ; FF 14 (RB) u b 4 22 

• EE 248 (RB) 
16 26 11 0 lU cGGf41 (HJl)' d /1 

>I MM83(H.B) 
7 12 ~ U 3u 

:) BE 182 (RR) 
¥ EE249JI1"}l). 

18 39 15 u " 17 98 
o GG8 (RB', 

Totals 129 231 118 0 81 1O~ b61 

Expected 1231; 247U 123H 0 82~~ 821~ 661 

Standard error ±10.03 ± 12.45 ± 10.03 ±8.50 ±8.50 
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(B) Albino 'I x White Ii 

(aj F, 
Table :1. 

Pair mand White Albino , 
------- ~ ~ 

y ~ ¥ is " <I 
~ CC 215 (A)' 

;;CC96 (W)' u ] :~ 0 0 u 

" CC 215 (Al*' II 29 £6 (I G BBll (Wf u u 

¥ CC 214 (A)*"" 
(J "5 2'L " U (I '-~- Blf54' \W)'~ 

¥ II31 (A) 
(I 2 2 0 0 0 0BB 54 (W ' 

Totals 0 59 53 .0 0 U 

Expectec.J 0 56.H 56.0 0 0 0 
Standard errOl ::!: 5.29 L5.29 

(b) b\ 
Table 4. 

Pair Blond White Alhino 
--,-. ----. 

v '> ; if! , 
'T FF 2G9\ H.WJ 

14 21 23 21 " 12 .\ FF Si (il.s f 
v FF 148 (H.W; 

33 21 30 21 13 27 i f'F-14 7 (J-tIlT 

-" FF 68 (H.W) 
13 14 15 20 " 0 9 EE 139 (H ,B) 

, HIl 22(rl.W j 
t:l 1l 10 11 ~ 12 Y-EE-i 39(1t.Bj-

¥ FF 1 (H.w) 
22 11 11 l'I 19 to ,i-EE5i(HB) -

\l FFAA (H.W) 

" 5 b t! 11 " cEE i94 (H:B) 
, FF66 (II.W) 

19 " 17 12 11 7 "0 HH lOO( A:!j) 
¥ HH 161 (H.W} 

14 1M 17 17 16 8 :\ FF 195 (H.B) 
< HH 142 (H.W) 

ti 6 5 3 3 2 a FF 195 (11.8) 
Tota ls' 142 116 134 130 98 98 
Expected 134i~ 134f~ 134l-~ 134':' ~ 89" " 89" 

" Standard error ± 10.46 ± 10.46 ± 10.46 .110.46 ± 8.86 = 8.86 
----- ...... _.--._- ---... - _._-------'-

Totals 

6 

55 

47 

4 

11" 
112 

Totals 

IOU 

145 

76 

66 

96 

46 

'14 

90 

25 

718 

718 

)t The same pair and number of offspring as described in t he previous paper. 
**The sallie pair as described in the previous paper, but the number of offspring 

increased. 



(C) Miscellaneous Crossing 

(a) F, white I' of Section B.a. x .. Albino I " is 

Table 5. 

Pail Blond White Aluinu 
~ .~ .--, 0 0 " Q G 

" FF 272 (H.wl 
4 5 0 0 10 5 

" P'F 197 (~) 
. " £F, -l91 (H.W) 30 31 v 0 30 24 1> EE 230 (A) 
Totals 34 36 0 0 40 29 
Expected 34, 34, 0 0 34~ 34t 
Standard error t5.11 ± S.l1 ±S.l1 

(b) .. Albino I" '? X F, blond 0 of Section B.a. 

Table 6. 

Pair Blond White Albino -- ~ ~ 

¥ C ~ , ¥ c 
.EE47(A) 

5 1'i 6 0 12 10 /, EE 56 (H.BJ 
Expecreu 6 ' 

" 123 6~ 0 12~, 12~ 

Standard error ±2.34 ± 3.06 ± 2 .34 ± 3.06 ± 3.06 

(c) F, albino 'I x White 1; . 

(i; F, albino 'i of Section A.b. x White 1) . 

Table 7 

Pair Blond White Albino 
~ .-- ~ 

y . 0 " c ., /, 

¥ HH 36 (A) 
0 :I 2 0 0 0 6 CC 184 .(W)' 

"HH 36 (A) 
0 2 2 u u U 6 BB 54 (W i -' 

¥ GG4 (Al 
u 51 57 " u V 1> DD 198 (W) 

Totals 0 55 61 0 0 0 
Expected 0 58.0 · 58.0 0 0 il 
Standard error ±S.39 -is.39 
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Totals 

.24 

115 

139 
139 
±5.1l 

Totals 

50 

50 

Totals 

4 

4 

1O~ 

116 
116 
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Iii) F, albino ¥ of Section Rb. x White /). 

Table 8. 

Pair Blond White Albino 
~ ------ ---, 6 ~ G 0 0 

oGG37(A) 
0 0 4 2 0 0 oDDf§S(Wf 

~ HH 37 (A) 
0 0 G 7 0 0 TCCI84(W) 

9 HH 72 (A) 
u 0 I I 0 0 ~CCI84(Wf 

Totals 0 0 10 10 0 0 
Expected 0 0 10.0 10.0 0 0 

(d) White 9 x 'F, albino (; of Section B.b. 

Table 9. 

Pair Blond White Albino -- -- --9 6 \I 6 \I a 
\lBB52(W) 

0 0 6 6 0 0 i\GG220\f 
Expected 0 0 6.0 6.0 0 0 

(e) "Albino II" 9 x White 0 

Table 10. 

Pair Blond White Albino -- -- ---¥ <3 ¥ 6 \I ~ 
\iKK22(A) 

0 0 8 8 0 0 'oBB54(W) 
Expected 0 0 8.0 8.0 0 0 

(f) .. Albino II" 9· x Parent of albino mutants. 

Table 11. 

Pair Blond White Albino -- -- --\I 1> \I C \I " HJ SeA) 
8 11 0 0 13 8 o BB61 (B) 

Totals 

6 

12 

2 

20 
20 

Totals 

12 

12 

Totals 

J6 

16 

Totals 

40 
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Q JJ 92 (A) 
11 18 0 0 9 15 53 <I BB 10 (B) 

Totals 19 29 0 0 22 23 93 
Expectecr- 23, 231 0 0 23j 23'\ 93 

Standard error ±4.18 H.18 ±4.\B ±4.18 

(g) F, white 'f of Section B.a. x Albino " of Section C.h. 

TajjJe 12. 

Pair Blond White Albino Totals 

------- ~ ~ 

q t 9 " 9 , 
HF271 (W) 

8 5 9 6 13 20 61 /; FF 193 (A) -

Expected 7i 7fi 7# 7~ 15~ 15~ 61 

Standard error ±2.58 ±2.58 ±2.58 ±2.58 ±3.38 ±3.38 

(D) Pure Breeding of " Albino II" 

Table 13. 

J?air Albino Totals 

0 i\ 

9HH 72 (A) 
41 49 90 o GG 22 (A) 

QUI9(A) 
13 17 30 1lKK4(A) 

oLL32(A) 
6 5 12 oMM43(A) 

HL 17 (A) 
21 26 47 oLL/45 (A) 

QLL2(A) 
30 28 58 oLLI(A) 

9KKI(A) 
26 25 51 

o~K28(A) 

Totals 137 150 287 

Expected 143.5 143.5 287 

Standard error ±8.47 ±8.47 
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(E) To Distin~ui sh "Albino II" from " Albino I" 

( i ) To distinguish " Albino II " I' from <, Albino I " ,? 

Table 14, 

Pair Blond White Total~ 

-------- --------9 " 9 0 
~ HH 72 (A) 

0 0 2 ; CCl33(W) 
? U 19 (A) 

0 0 ? " CC 133(W) 

Each of the birds!? HH 72 (A) and 'dI19(A) produced a white 
male offspring from the crossing with white male. ann this 
enables us to regard the birds as .. Albino IT". 

(ii ) To distinguish " Albino II" (; from th.. Albino " which 
i~":hcterozygous with respect to the gene /. 

Table 15. 

, Pair Blpnd White Toti!ls 

------- ~ 

¥ , ? " ~ BB·52 (\~) 
0 0 5 , IO T KK nAj- ., 

'Expected 0 0 5.0 G.O 10 
Standard error ±1.58 .H.58 

The-results obtained from the crossing metioned above are 
enough to discriminate the bird 0 KK 4 (Al to be thp " Albino II " 

. " . for the reason described in Section 3. a. ii. . under Considera­
tion (P. 140). 

CONSIDERATION 

(1) FJ and F,. The experimental r{sults of crossing albino 
ring doves (" Albino I") with white ones were described in the 
previous paper. and assumptions were made: the blond color of 
plumage in the ring dove was due to two factors which were 
named by the writer "C" and "I". C being an autosomal color 
factor and responsible for developing the plum.age color and eye 
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color. characteristic to the white ring dove. I heing a sex-linked 
intensity factor unable to exhibit any coloration by itself and 
causing the bird to remain an albino. The genetic formulae for 
the white arid albino ring doves were designated as follows: 

White ring doves: 'I = CCZ'W, ?; = CCZiZ' ; 
Albino'ring doves: 7 = ccZ'W, 8 = ccZ'Z'. 

The results shown in Tables 1,2, 3 and 4 may be interpreted 
by t he following scheme of inheritance: 

(A) 

White 'I x Albino ~ 

P, CCZ'W x· ccZ'Z' 
white .' albino ,\ 

PI garnets (CW), (CZ') (eZ') 
---------

FI 
CcZ'W CcZ'Z' 
blond Q blond " 1 1 

F, gamete~ ICW), (eW), (CZ'), (eZ') (CZ'), (CZ'), eZ'), (eZ') 

F, CCZ'W CCZW .CeZ'W C'cZiW 
blond ~ white? blond n wbite Q , 

CeZ'W CcZ'W ceZ'W eeZ'W 
blond? white ,. , albino. 'I) albino? 

CCZ'Z' CCZ'Z' CcZ'Z! CcZ'Z' 
blond /', blond i\ blond ("1 blond () 

CcZ'Z' CcZ'Z' ccZ'Z' ccZ'Z', 
blond , 

co blond A albino (j albino'; 

blond I' blond ,\ white " white/j albino (~ albino 6 
3 6 :I 0 2 2 

(B) 

Albino 'i x White , 
" 

PI 
ccZ'W x CCZ'Z' 
albino (f white ;) 

p, gametes (eW), (eZ') (CZ') 
.---. 

'CeZ'Z' F, CeZ'W 
white 'I blond ; co 

1 I 
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F, gatnete~ !ew), (eW ), (Cl' ), (el') (CZC), (Cl'), (ell), (el:) 

cci'w- .---

F, CClIW CcZIW CcZIW 

blond '.' white ( j ', blond \' white \! 

CcZIW CcZIW cOlIW ecZIW 
blond '/ white f( a lbino 'i albino ~ 
CCZIZI CCZIZI CcZIZ' CCZIZI 

blond ~ white (. blond ,,, white 6 
CcZIZ' CCZIZI CCZIZI CCZ'ZI 

blond ?; white 1; albino i\ albino 1) 

blond .;, blond '" white ? white <.I albino ~ albino c 
3 3 3 3 2 2 

As is shown in Tables 1, 2, 3 and 4, the actual numbers of 
offspring, i.e., F, and F, ex White 'e x Albino /) as well as those 
ex Albino 'I x White i, , are not far from fhe theoretical ones 
calculated upon the above scheme; deviations do not exceed three 
times the standard errors. 

(2) Various Cases of Crossing. The results described in 
Tables 5. 6, 7, 8, 9, 10, 11 and 12 are obtained from the miscel· 
laneous crossing, and may be interpreted by the same scheme as 
described above. Thus : 

(a) F, white Q of Section B. a. x .. Albino r " I) . (Table 5). 

The F, white ? is heterozygous with respect to the gene C, 
and produces four kinds of gametes instead of tw,? (ct. P, of 
Section A). Consequently there occurs both blond and albino 
offspring in FI when it is mated with "Albino I" .,; it differs 
from F, ex pure White ? x .. Albino r" Ii: 

PI ~CZIW X CCZIZI 

PI gametes (ew), (CZI), (eW), (ell) eZ' 

F, CcZIW CcZ'ZI ccZIW ceZIZI 
blond \' blond 1> albino ? albino /, 

The experimental results shown in Table 5 are in agreement 
with the theoretical expectation. 

(b) ." Albino I" ? X F, blond <'> of Section B. a. (Table 6). 

The F ( blond ;:; is heterozygous with respect to genes C and 
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1, and generates four kinds of gametes, When it is crossed with 
all "Albino I" 9 all appear blond, white and albino offspring, 
except white 1; . 

ccZIW X CcZIZ' 
\cW), (cZI) (eZI), (CZi), (cZ'), (cZ') 
CCZlWCCZiW~ '- cCZ/i.,I,--cc7JW 
blond c; white 'i albino \' albino \' 
CCZIZ1 CCZIZi CCZIZI ccZ'Z' 
blond ,) blond 1; albino ~ albino 6 

blond \I 
1 

blond Ii white Y white, albino \' albinu c 
2 1 6 2 2 

The results shown i1'l Table 6 agree with the theoretical ex· 
pectation, although the actual numbers of progeny are not large. 

(c) F2 albino ..;:! x \Vhite (3. (Tables 7 and 8). 

There are two kinds of F, albino 'I ex both White '" x Albino 
3 and Albino ~ x White i\, and they are' to be designated 

genetically as ccZIW and ccZiW as shown in the scheme described 
above. When· they are crossed with White 1;, the former produces 
Fis of blond 0 and white I' in equal number, while the latter 
pro,tluces Fis of white \' and white i\ in equal number, no blond 
offspring at all in this case; for example; HH 36 shown in Table 
7 ,is an F2 albino ¥ of Section A. b. and GG 37 is aTI F, albino 'I 
of Section B. b., the former is to be designated as ccZIW and the 
latt';r as ceZiW,: there are F, albino 'I 's which are to he designated 
as ccZi\V in Section A. b., and there are also F2 albino ~) '5 which 
are to he designated as ccZIW in section B. b. The scheme of 
inheritance is as follows: 

(i) PI 

PI gametes 

(ii) PJ ,gametes 
Pi gametes 

FJ 

ccZ'W 
(cZI), (cW) 

CcZiZi 
blond ,; 

1 
ccZiW 
(eW), (eZ') 

CcZiW 
white u 

1 

x 

CCZiZ' 

(CZ') 

CcZ'W 
white r;, 

1 
CCZ'Z 
(CZi) 

CcZiZ' 
white -1' 

1 
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All the' results of crossing ·are in agreement with the theoreti­
cal expectation although the number of individuals is small. 

The albino females lacking in I are the " Albino II " females 
named so by the writer. 

(d) White 9 x F, albino 1: of ~ection B.b. (Table 9). 

There are two kinds of F, albino 1> of Section B.b., i.e., ccZIZ' 
and ccZ'Z'. When they are . crossed with white 'f , the former 
produces both blond and white offspring, while the latter produces 
white offspring only ; F, albino t, sach as GG22 in Table 9 must 
be an individual of the genetic constitution of ccZ'Z' , The results 
)f crossing white " with F, albino 0 of the genetic constitution 
)f ccZrZ" have not been obtained in the present crossing expen­
nents. 

( i ) P, 

Pi gametes 

F, 

. (Ii) P, 
P, gametes 

CCZ'W 

(CW), (CZ') 

x ccZIZ' 

(eZ') (cZ') 

cr!f}vr-- c~jn' -- '--"CcZ'W CcZ'Z' 
. blond Q blond 0. white '1' white c, 

1 1 1 1 
CCZ'W X ecZ'Z' 

(CW), (CZ') (cZ') 
cc1fw--­
white <;! 

1 

-~-.-- - CcZ'Z' 
white 6 

1 

The results -6f crossing shown in Table 9 wrrespond to the 
scheme described in (ii) above; and the bird GG22 is . to be re­
garded as an " Albino II" 13 . . 

(e) .. Albino II " 'I x White 1> ' • (,rable 10). 

As the albino '( KK22 shown in Table 10 is the female off­
spring ex \' HH72 (A) in Table 8 x Il GG22 (AJ in Table 9, the former 
being ' of the genetic conlltitution of ccZ'W and the latter of. ccZ'Z' 
lCL the preceding Section), it belongs only to .. Albino II ", and 
the crossing of the present Section is identical with tbat of Section 
c. ii . 

P, 
P; gametes 

ccZ'W 
(cW), (eZ') 

x CCZ'Z' 
(CZ') 



CcZiW 
white Cf 

1 

CcZ'Z' 
white, 

1 

If) "Albino II" '? x Parent of albino mutants. (Table 11). 
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As the male parent of albino mutants may be designated as 
CcZIZ' (Tange, 1934), the results of crossing .. Albino II" Q 

with the male parent are able to be explained by the following 
scheme of inheritance: 

ccZiW 

(eW), (eZi) 

x CcZIZ' 
(CZl), (eZI ) 

CcZ'W 
blond \' 

1 

".----. ---" ~---------. --, 
CeZIZ' ccZIW ccZ'Z' 

blond 15 albino 9 albino" 
1 1 1 

The results of crossing are in approximate agreement with 
the theoretical expectation as shown' in Table 11. 

(g) F, white Q of Section B. a. x Albino " of Section C. b. 
(Table 12). 

The genetic constitution of the F, white )' of Section B. a. is 
CcZiW as shown above. There are two kinds of genetic constitu· 
tion of albino" of Sectiol1' C. b., viz., CCZ'ZI and CCZ'Zi, the former 
belonging to "Albino I ". The male bird FF193 (Al in Table 12 
is considered to be designated as CCZ'Zi instead of ccZIZ', because 
there ,occurred white offspring when it was crossed with female 
white bird, (Ct. Se(:tion C. a.). Thus: 

CcZiW X eeZIZi 

(cZ'), (cZi') '--
ICW), (eW), (CZi), (eZi) 
cZz)w 
blond '.' 
CCZTZi 
blond 6 

blond 'y blond Ii 
1 1 

-C;cZiW ~~cc7.,IW-ccZ'W 
white ~, albino,? albino 'f 
CCZiZi ceZIZ' ceZiZ' 

white $ alhino;5 albino is 

white" white (; albino Cf albino 1> 
1 1 2 2 

The results of crossing shown in Table 12 are well explained 
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by the scheme mentioned above, tile actual numbers secured being 
not far from the theoretical ones; the deviations do not exceed 
three times the standard errors. 

(3) The" Albino 1I" Individuals Breed True. 

(a) To distinguish genotypically the "Albino 1I" from the 
" Albino I" by tbe progeny test. (i) To distinguish genotypically 
tbe "Albino II" y from the "A:lbino I" Ii. This is simple since 
the "Albino I" 'I produces male offspring of blond plumage color 
when it is cr,?ssed with White 0, while the "Albino n."\, does 
not produce such colored offspring when crossed with White '0 
ICI. Sections c.i ., c. ii. and e.). The female' birds HH72 (AJ and 
II 19 (Al shown in Table 14 can be considered as individuals 
belonging to "Albino II", because both of them produced male 
offspring of white plumage color. (ii) To distinguiSh genotypicaliy 
the" Albino II" I> (ccZiZ') from the" Albino I" ,s (CCZIZ1) as well 
as from the Albino 0 which is beterozygous with respect to the 
gene I, i.e., Albino Ii designated as CCZ1Z i The" Albino I" 1; 

produces blond offspring only in F, when it is crossed with tbe 
white female as was shown in Table I, while the "Albino II" i' 
produces white offspring only in FJ when it is crossed with the 
white female as was explained in Section d. ii. Thus the " Albino 
II" i\ may be distinguished from the "Albino I" Co without dif­
ficulty by the progeny test, We will consider next the method 
of distinguishing the "Albino II" 0 from the Albino i3 heterbzy-
gcus with respect to the gene 1. The ... h ... lhino iii designated as 
CCZIZi produces both blond and white offspring in equal number 
as was shown in the scheme of inheritance described in Section 
d.i., while the" Albino II" Ii produces white offspring only .~hen 
crossed with the white female. So if. the total number of offspring 
produced by an albino (; crossed with a white 9 is at least 10 and 
all are white without exception, this enables us to determine the 
albino i\ to be an "Albino II" 10 and never to be an Albino is of 
ccZrZ'; thus the deviation '1nd standard error of experiments 
calculated on the assumption that the ratio of the blond birds to 
the white ones which will be produced by crossing Albino ,\ of 
CCZ'Zi with white I' of CCZiW is 1: 1, are ± 5.0 and ± 1.58, re­
spectively; the deviation exceeds three times the standard error, 
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so the experimental results, which secure 10 birds of white 
plumage without exception, are not expTainable by the scheme of 
CCZiW x CCZ'Zi (ef. Sections d. i. and d. ii.). 

(b) The "Albino, II" individuals breed true. An F, albino 
female HH72 was mat~d with an F, a lbino male GG22 as shown 
in Table 13, both of them being the progeny ex Albino Q " White · 
o of Section B, and having been shown, as mentioned above, that 
theY are of the genetic constitution ccZiW and CCZiZi, respectively. 
They have bred 90 individuals up to , the present, all albino, 41 
being females and 49 males. The other five pairs shown in Table 
13 are all the offspring ex HH72 x CG22, Two individuals '? II 19 
as well as ~KK4 out of 10 have s hown that they have no./ gel')e 
in ' their genetic constitution as a result of crossing them with 
white birds as shown in Tables 14 and 15; the remaining eight 
individuals are sure to be of t he same genetic constitution as the 
two . . Thus a new kind of albino rin." doves of the genetic constitu­
tion Q = ccZiW and Ii = CCZiZi have been' breq, and they ,breed , 

, t.rue. 

SuMMARY AND CONCLUSION 

(J) Fur ther data on the cross ing 0(' albino ring doves with 
white ones arc presented in thi s paper. 

(2) It is shown that the results of crossing experiments 
presented in this paper are all satisfactorily explained by the two­
factor hypothesis b~ought for ward' by the w riter (Tange, 1934). 
The blond color of plumage in the ring dove is developed by the 
cOQlbination of two factors : one being- that which is responsible 
for the white plumage color and the dark eye color characteristic 
of the w hite ring dove, and the other being the intensity factor. 
The intensity factor can 'lot develop coloration by itself, therefore 
it leaves the hird an albino with the snow-white plumage and the 
red eye_ ' The two factors are" the color factor C and the intensity 
factor [, the ' former being autosomal and the latter sex-linked as 
described in a paper published in 1934, 

(3) Albino ring doves, lacking both C and I factors and desi­
gnated as 7 = ccZiW and 1) = ccZiZ' have been bred by the present 
crossing ('xperiments. ' They breed true and have established 
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another kind of albino fing; doves which the writer named 
" Albino II" 

Laboratory of Zootechny, Faculty of Agnculture, 
Kyushn University. July. 1948. 
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