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Relationship between number of seeds per pod

and degree of shattering (Average of 60

varieties )

Number of seeds per pod

Degree of shattering* (%)

1 41.4

2 43. 1

3 41.3
Significance n. s.

«+ Degree of shattering after
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Table 2 Comparison of pod characteristics between the susceptible and the
resistant varieties to pod shattering

Means of
Pod characteristics susceptive resistant Significance
varieties * varieties* by t test
(n=18) (n=28)

Length of pod (A) (mm) 51.8 47.1 n. s.
Width of pod (B) Cmm) 11.2 10.5 n. s,
Thickness of pod (C) (mm) 8.0 8.1 n. s.
Thickness of wall (E) (1 /10mm) 1. 44 1.51 n. s.
BA 0.22 0.22 n. s.

C/B 0.72 0.77 5%

Degree of curve (D/A) 0.28 0. 26 n. s.
100 seeds weight (q) 28.0 24.1 n. s.

* Classified by the degree of shattering as follows:
susceptive ; above 78 %, resistant ; below 19 %.
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Table 3 Average air temperature and precipitation for cach ten days during

harvesting period at Tokacht Agric. Exp. Station

September October November

m | I m | T
Average ar 1970 13.9 119 9.3 7.9 5.7 1.5
temperature 1971 11.7 10. 4 8.6 7.3 6.6 3.4
o 1974 1.2 2.0 81 6.1 3.7 0.1
Precipitation 1970 43.6 2% 1 12.4 354 14,2 20,0
1971 213 582 267 90. 2 0.5 2.0
(mn) 1974 29.8 19.7 12,6 57.1 2.0 295

* The first, second and third ten days of each month are respectively denoted

by I, I and 1.
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Fig. 3 Degree of shattering of selected two varieties under field condition.

MWL B, R, iR IERIL, 1971 100 . Variety in Hokkaido
T B L 19741155 < IRIRNE 253 5.6 o .:Introdl}llced variety
NBo WITEDRKE DR GNF D FN R from overseas
BARIILELbDEMESN TS, THHE 80+ f - 0.723%% n -5
19744, 19THRICIE L 9)) Rl ol 1 8 .
/i TaniiciédB U, 100 R KR /05K &
Pt EOEEDES, RiEnEE. 2 9]
1o ::’j
8 40
2) EBICE T ARFRLNABOEB LD E" bt
PaE (EBR2) = e+ Karikachi

{5200 FED19TOMFA K 19T LIED I 45 90 $ e+ Kitamusume
B RIEROMAEFRER AN O THERI L, 1971 Shinsei
(59 1 510)) I TIS, DIUCES o o
LA 0T, 19T0MITHE LT, AR A525) 0 = —o—2.° aparm@ e
B TISHEN (1970442101 111, 19714F Sc}ﬁ_ gfpot, Sei)ot. O]cot.

F10014H) , BB TORER KD - /2

(19704F- 34, 2%, 197T14EF 22. 4 %) . LD L,

il Rl OB s 1 B R AR Tl Il 73 Fig.4 Relation between the date of
FLL TH O, RACKROFEXMBED -1 (r maturity and the degree of shatt-
=0.784**, n=52) , ering under field condition.

Date of maturity



12

X 4 iz 14, HLESE OB TORFER & R
Hﬁ@f%%t ODBEW}&/J": L7 [’ﬁ]f%@f"ﬁi?% TAk

n=52), +ﬂ;nn@ 3 WK Lgb‘{'ﬂi['ﬂ]ﬁ\f) A

F 1o, DA O TSGR R
Hiss o, [(AYAF], Tvred] B&

O TF5La24] g1 UL, BAEMN
T, RCREELND - oo TR O ZR
AT A ENTE D - 1,

13 U
20{ @

Degree of shattering (%)
w
L J

2 T R

55855 (1986)

3) BBICHITAHEMAMED B REBRE
(B 3)

HEAS200 R D 5 LRIGDEEERM 2 LI E
oo fDEIBEDATHD, fhoddd G
HA0ALL RIS I ED T 2 E L THAEL
s otze TNSISEMEIC OO T, WRERHIE
j&tﬂm SOBARAN 5 R L e

U A F | OFTEEEH 3o AL FE I LB
LTHD - 7298, &< OB KNEIEE M

1 Toshidai 7910
2 Miharu—daizu
3  Okuhara |
5 Tenpoku- wase
6 Shimoshirazu 1
7 Shinsei
10 Oyachi 2
11 Isuzu
12 Wase —midori
13 Karikachi
15 Hokkai— hadaka
G 17 Kitamusume
. 20 Kitami-shiro

30 40

Number of days from maturity to begining of shattering
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Table 4 Materials

Variety Maturity Growth habit
1974 1975

Kitamusume 4 Oct. 1 Oct. Determinate
Tovosuzu 13 Oct. 15 Oct, do.
Tokachi —nagaha 16 Oct. 15 Oct. do.
Wase - kogane 5 Oct. 29 Sept. Semi—indeterminate
Harosoy 16 Oct. 13 Oct. Indeterminate
Comet 5 Oct. 27 Sept. do.

Planting date : 1974 ; 20 May and 1975; 21 May.
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Fig 7 Change of moisture content of pods and sceds of field
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Fig.8 Varictal difference of dagree of shattering by drying treatment (60°C)
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Fig.89 Relations between degree of shattering and moisture content of pods (abbrevi-

ations da., aft., and mat. stand for days, after, before and maturity, respectively).
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Table 5 Relations between degree of shattering and pod-—setting position

Pod—setting

Degree of shattering** (%)

Variety

position * I I I
Top 0 (19.7) 83 (6.8) 93 (56.3)
Kitamusume Middle 0 21.6) 74 (7.3) 97 (4.9)
Lower 0 (33.4) 78 (6.3) 97 (4.3)
Top 0 (30.8) 21 (7.0) 86 (5.0)
Tovosuzu Middle 0 (53.9) 3B (7.6) 90 (5.4)
Lower 0 (60.0) 29 (6.6) 95 (4.1)
Top 0 (21.7) (7.1 1 (5.3)
Wase— kogane Middle 0 (189) 0 (7.0) 3 (5.2)
Lower 0 (19.1) 2 (6.7 2 (5.1)
Top 0 (45.7) 3 (6.4) 4 (4.9)
Harosov Middle 0 (33.8) 3 (6.5) 5 (4.4)
Lower 0 (37.2) 8 (5.9) 16 (3.8)

1) * :Divided into top, middle and lower nodes on the main stem.

2) *xx . 1 ¢

at sampling time (28 Sept. 1975).

II ¢ after two hours of drying at 60°C (17 Aug. 1976).
Il : after seven hours of drying at 60°C (17 Aug. 1976)
3) Figures in parentheses are moisture contents (%) of pods at the measured time,
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Table 6 Varietal difference of degree of shattering of selected varieties
Variety Days to Degree of shattering ** Classification
mature * I (%) I (%) o (%) by origin ***
1. Toshidai 7910 11 68. 5 81.0 100.0 A
2. Miharu—daizu 19 38.0 69.5 98.0 A
3. Okuhara 1 19 38.0 43.0 97.5 A
4. Acme 23 1.0 2.0 19.0 B
5. Tenpoku-wase 25 6.5 3.0 47.5 C
& Shimo-shirazu 1 2 50 20.5 R 5 A
7. Shinsei 28 22.5 38.5 94.5 A
8. Suzunari 29 2.5 5.5 71.0 A
9. Kokuso 29 1.0 2.0 7.0 B
10. Oyachi 2 31 11.5 27.0 92.0 A
11. Isuzu 31 6.0 14.0 94.5 A
12. Wase—midori 31 2.5 2.5 63.5 A
13. Karikachi 33 29.5 46.5 99.5 A
14, Comet 33 0 2.0 30.5 B-
15. Hokkai—hadaka 34 10.5 43.5 99.5 A
16. Wase—kogane 34 0.5 0 13.5 C
17. Kitamusume 34 22.0 60.0 98.0 A
18. Hardome ( Ottawa ) 34 0.5 0.5 3.5 B
19. Capital 34 0 1.0 2.5 B
20. Kitami-shiro 35 4.5 16.5 92.5 A
21. Merit 35 0 2.5 5.0 B
22. Grant 35 0 0 1.0 B
23. Asamidori 36 1.0 10.5 89.5 A
24. Shika 4 36 0 1.5 24.5 B
25. Koku—iku 44 36 0 1.0 2.5 B
26. Renville 37 0 0 1.0 B
27. Mandarin (Ottawa ) 37 0.5 0 8.0 B
28. Mandarin 37 0 3.5 9.0 B
29. Gen-ho—kin 38 0 0 1.5 B
30. Tokachi—hadaka 39 1.0 10.0 81.5 A
31. Horai 39 1.0 5.0 49.5 C
32. Sho-kin—o 1 39 0 1.0 2.5 B
33. Chippewa 39 0.5 0 2.0 B
34. Hon—kurakake 40 1.0 8.5 88.5 A
35. Man—so—kin 40 0.5 0 0.5 B
36. Rankoshi 1 4] 0 3.5 34.5 A
37. Shizunai—daizu 41 0 5.5 93.0 A
38. Yoshioka—dairyu 41 0 5.0 81.5 A
39. Kogane—jiro 42 0.5 4.0 49.0 C
40. Toyosuzu 42 0.5 42.0 83.0 A
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Table 6 Varietal difference of degree of shattering of selected varieties ( continued )
Variety Ir)ri;y:”teo* Degree of shattering ** t%vld(::llflca*“*(in

1 (%) I (%) m (%) v oriein
41. Harosoy 42 0.5 1.0 3.5 B
42. Bavender special 7 42 0 0.5 2.5 B
43. Tokachi-shiro 43 0 2.5 18.5 C
44. Nagaha—jiro 43 1.0 55 45.0 C
45. Tokachi—nagaha 43 2.0 12.5 87.0 A
46. Hon—iku 65 43 0.5 6.5 40. 5 A
47. Hawkeye 43 0 0 4.5 B
48. Chusei—hikarikuro 44 1.0 35.0 83.0 A
49. Lincoln 41 0.5 0 2.0 B
50. Shiro—sengoku 46 0 4.0 65.0 A
51. Ohoju 46 0 0 0.5 B
52. Shiro—tsurunoko 47 0.5 19.5 75.0 A

1) = Number of days from September 1 to the date of maturing.

2) ** 1 In the field (averaged in 1970 and 1971).
U :In the glass house (averaged in 1974 and 1975).
I :In the drier (averaged in 1971 and 1975).

3 ) x=x A I Determinate tvpe in Hokkaido.
B :Indeterminate type introduced from overseas.
C : Varietv obtained by crossing determinate and indeterminate types.
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Classification of varieties by the degree of shattering

Classification Variety
by shattering Group A* Group B* Group C*
Acme, Adams, Altona, | Wase—kogane, Tenpoku—

Bavender special 7,
Black—hawk, Capital,
Chippewa, Baryana,
Har—

dome, Harosoy, Hawkeye,

Flambeau, Grant,

shirome, Tokachi—shiro

Little Lincoln, Mandarin, Merit
(Resistant) Norchief, Renville,
Traverse, Kokuso, Gen-
ho—kin, Kingen 2,
Kokuiku 44, Man—-so—kin,
O*h&--ju. Sho~kin-o 1,
Akahana- zairai, Koranl
and others
Suzunari, Rankoshi [, Burewell, Comet, Fiskeby | Kogane—jiro, Nagaha—jiro,
Vedium U<>S<.Jbéi | . 4 —1M 20, Pagoda, Shika 4 | llorai, Tenpoku-wase
Honiku 65, Wase-—midori,
Shiro—tsurunoko
Toshidai 7910, Miharu— | Agate, lhdatsa, Pando,
daizu, Okuhara 1, Sioux, 634 —13—46—- 8,
Oyachi 2, lIsuzu, Shimo—| Botanko
shirazu 1, Karikachi,
Kitarm-—shiro. Shinsel,
Hokkai~hadaka, Yuzuru,
Much

(Susceptible)

Tokachi—nagaha, Asa—
midori, Hon--kurakake,
Chusei~hikarikuro,
Toyosuzu, Kitamusume,
Akita-kotsubu, Daizu-
shin 2, Shirosaya [,

Saikai1 20, and others

* Group A -
Group B -
Group C ©

Determinate type

Indeterminate and

determinate

in Japan.

type

introduced from oversca.

Varicety obtained by crossing determinate and indeterminate types.
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Table8 Agronomic characteristics of varieties of three groups

Number Degree of Days to Plant Number of
of plants shattering mature** height nodes on
(%) (em) the main stem

Group A* 25 84.0 35 59.7 12.5
Group B 21 6.3 37 96.7 14.7
Group C 6 37.2 38 81.2 14.2
Number of Lowest pod Number of 100—grain Seed
branches height pods welght yield
(cm) (g) (g)
Group A 2.8 14.7 36.5 30.8 17.6
Group B 3.2 11.7 39.2 22.6 17.5
Group C 3.9 14.0 43.5 25.3 18.7

1) * Group A ! Determinate type in Hokkaido.
Group B ! Indeterminate type introduced from overseas.
Group C  Variety obtained by crossing determinate and indeterminate

types.

2) ** Number of days from September I to the date of maturing.
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Table 9
Number of

Year Generation Cross tested
Mother Father plants

1975 Fy A Comet Toiku 127 20
F1 B Wase ~kogane Toiku 127 27

F1 C Kitamusume Thar 7012—56* 31

1976 Fy D Okuhara 1 Lee 2
Fy E Lee Kitakomachi 2

fo A Comet Toiku 127 238

F2 B Wase—kogane Toiku 127 224

F2 C Kitamusume Thar 7012- 56* 295

1977 Fy F Okuhara 1 Harosoy 56
Fy G Thai 7012—28* Kitami—shiro 16

F1 H Thai 7012—28* Toyosuzu 13

B2 [ Kitamusume Harosoy 285

1981 F2 ] Wase~kogane Tokelr 629 238
Fy K Wase-kogane Toiku 191 253

1984 Fi L Toke1r 679 Kitahomare 13
F. L Toker 679 Kitahomare 166

Fe M Kitahomare Tokel 687 304

Fs N Tokei 687 Tokei 679 238

*  Thai 7012—56="Thai 7012—P, —P, —P, =56 (Karikachi-8J—2)
**  Thai 7012~ 28=Thai 7012—-P, -P, —P, =28 (Karikachix8J—2)
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# £ TORME BRI HE L TR ADVNE <
1) #EXFROmROEHE BERMFRRESED - 1o
FIOCBEAM B OB O AR L 72, #3
FEMDOABHE L CHEHLA [ Comet), 7 2) FIBBRIURRICRITAERE
twaprl), [747012-56], [Leel, [Haro- HHGHEDO FiBI U F2 20T, Ko
soyl, 74 7012-28), [1%6795) Bk TEAME, s K OPAEOIEAEBE AR L -
T 687 5] DHEFEFLE~3BDEMD (L1l FrDHFEF(Z, Cross F TEHMGED
extl, [ IdE127+), [Fyaxx], [H SR O L S 2EFFE L EA R L 28, M
Wilsl, Fsa=+], THEAL, Tt D B FGH TR TN & 0 2820 gLl
FaAX], [1-%629%]), [I&HI191+] & L0 bR E o, TG, el Lok
SO [F7 171 ) OEPEHEIIRI~ 100% & & DM AT B OCT, SR ATE R S
W & foe Frz, 1 IR ETOS  BLU T - R O EAED ST,
F 687 55| AR il EOFRME 2L, & FoD ZU8810%, DEUANE KBS MGH

Table10 Agronomic characters of parental varieties

for breeding resistant to pod shattering

Variety Date of Plant Number lLegree  Seed 100 Degree Remarks
maturity  height of nodes of inde- yield grain  of
) on the lerminate welght shatter-
(em) ML éﬁ?@tﬁi (g)  (g) ing(%)

Comet 50ct. 71 15.5 67 17.2 15.6 16 1976, 60cm < 15¢m
Toiku 127 8 Oct . 40 11.4 44 16.9 30. 6 99 do.
Wase~kogane 6 Oct. 62 15.9 67 17.5 16.5 10 do.

Thai 7012-- 56 9 Oct. 37 1.1 41 17.8 18.0 8 do.
Kitamusume 6 Oct . 42 1.3 39 9.9 28.9 97 do.
Okuhara 1 - - - - - 99 1976, 60cm > 40cm
Lee - - - - - - 9 do.
Kitakomachi — - - - - - 96 do.
Okuhara 1 23 Sept. 30 10.3 38 22.5 34.3 100 1977, 60cm > A0cm
[larosoy 13 Oct. 62 17.2 55 49.3 22.9 6 do.

Thai 7012—28 13 Oct. 47 13.1 24 35. 6 23.5 8 do.
Kitami—shiro 7 Oct. 37 12.9 28 36.9 31.8 90 do.
Toyosuzu 11 Oct . 28 10. 4 - - 35.5 89 do.
Kitakomachi 2 Oct.. 31 10.8 31 13.4 29.6 93 1977, 60cm - 15¢m
Harosoy 12 Oct. 63 10.6 54 17.8 19.5 12 do.
Wase—kogane 4 Oct. 75 14.2 - 12.6 18.9 19 1981, 60cm > 10cm
Tokei 629 11 Oct. 44 11.0 - 13.7 23.2 94 do.

Toiku 191 7 Oct. 46 9.2 - 11.3 28.9 95 do.
Kitahomare 26 Sept. 69 11.9 - 18.5 27.8 99 1984, 60cm . 10cm
Tokel 679 20 Sept. 76 12.1 - 18.7 28.2 15 do.

Toke1r 687 26 Sept. 54 1.0 - 19.6 26. 1 35 do.

* Degree of indeterminate type of growth - A— *100 (%)

A; Number of nodes on the main stem in maturity.
B; Number of nodes on the main stem in flowering time.
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Table1! Means, ranges, variances, and standard errors of means
for degree of shattering (%) in Frand Fz genertions
Cross Population gllliar:tbser of Mean (%) Range(%) Variance gsfgitciisgt(%‘;f
A P1 Comet 25 16.2+1.5 7— 31 57.0 46. 6
P2 Totku 127 22 99. 1 0. 94100 3.2 1.8
Mid-pareuts - 57.7 ~ - -
Fi 20 69.5£5.3 20~ 100 552. 4 33.8
Fa2 238 57.1+2.3 0-100 1276.8 62.6
B P1 Wase~kogane 31 9.7£0.9 0— 28 27.6 54.2
P2 Toitku 127 22 99.1+0.4 94— 100 3.2 1.8
Mid—parents - 54.4 - - —
F1 27 74.4+3.6 20~ 100 341.0 24.8
Fo 224 41.8+2.1 0—1090 1024.3 76.6
C P1 Kitamusume 32 97.1+0.7 88— 100 14.8 4.0
P2 Thar 7012—56 31 8.1k1.2 0— 26 47.6 85.2
Mid—parents - 52.6 - - -
F1 31 91.0x3.4 60— 100 362.4 20.9
F2 295 33.841.8 0—100 989.4 93.1
D P1 Okuhara | 4 93.83+1.3 95— 100 6.3 2.5
P2 Lee 4 3.8:2.4 5— 15 22.9 54. 4
Mid—parents - 53.8 - - —
Fi 2 80.0£0 80 0 0
E P1 Okuhara 1 4 3.8t2.4 5- 15 22.9 54.4
P2 Harosoy 4 96.3+2.4 90— 100 22.9 50
Mid-parets — 52.6 — — -
Fi 2 80.0x0 80 0 0
F P1 Okuhara 1 7 100.0+0 100 0 0
P2 tarosoy 5 65.0x2.4 0— 10 30.0 91.3
Mid-parents - 53.0 - -
Fi 56 48.6+2.4 10— 90 311.4 36.3
G P1 Thar 7012—28 7 10.0+3.1 0— 20 66. 7 81.6
P> Kitami-shiro 7 90.0=5.3 60— 100 200.0 15.7
© Mid-parents - 50.0 — - —
F1 16 79.4+4.3 30— 100 299.6 21.8
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Means, ranges, variances, and standard errors of means for

degree of shattering (%) in Fiand F2 generations (continued)

Number of

Cross Population

Mean (%)

Coefficient of

Range (%) Variance

plants variation (%

H P1 Thai 7012—28 8 2.5t1.6 0—- 10 21. 4 185. 2
P2 Toyosuzu 8 88.8+3.5 70—-100 98.2 11.2
Mid—-parents - 45.7 - - -

F1 13 69.5+4. 1 45— 90 222.1 21.4

I P1 Kitakomachi 33 92.811.1 75—100 42.6 7.0
P2 Harosoy 33 12.1£1.2 2— 34 50.5 58.7

F2 285 46.3+1.4 0—100 590. 5 52.5

J P1 Wase~kogane 15 23.9+2.3 6— 39 78. 4 37.0
P2 Tokei 629 15 93.7+1.3 84— 100 25.5 5.4

o 238 71.6+1.4 4-100 498.8 31.2

K P1 Wase~kogane 20 14.0+2.5 3— 52 128.1 80. 8
P2 Toiku 191 20 95.0+1.4 76100 38.6 6.5

Fe 253 72.851.5 5—100 555. 1 32.4

L P1 Tokei 679 10 14.6+3.0 3— 33 89. 6 64. 8
Pz Kitahomare 10 99.040.5 95—100 2.7 1.7
Mid—parents - 56.8 - - —

Fi 13 97.64 0.8 96 - 100 8.3 3.0

Fo 166 87.1:1.8 0-100 544. 6 26.8

M P1 Kitahomare 10 99.4+0.4 96— 100 167. 6 13.0
P2 Tokei 687 10 34.7+4.1 15— 55 1.8 3.9

F2 304 88.3+1.2 10-100 110. 7 23.0

N P1 Tokei 687 11 51.5£4.2 32— 18 190.5 26.8
Pz Tokei 679 10 14.5t2.3 4— 23 51.2 49.3

F2 238 3.7+1.2 0- 94 360. 8 50.4
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Table12 Estimates of heritability* for shattering and other characters

Crosses
Characters
A B C I ] K Average
Degree of shattering 98 98 96 92 89 85 93
Date of bloom 96 97 78 85 - - (89)
Date of maturity 99 99 73 93 - - 1]
Plant height 98 98 79 97 96 94 94
Number of nodes on the mawmn stem 96 9 43 92 94 86 84
Degree of indeterminate type of growth 93 94 41 7 - - (76)
Number of pods 71 72 58 58 87 77 71
Seed yield 60 60 39 61 89 79 65
100 grain weight 46 15 78 71 80 74 651
Average 84 80 65 81 (89) (83)
* Heritability (%) = _f@?ﬂ x 100
LA )

where a2Fz2 = total variance in F» populations.
62 Ez2= enviromental variance which was calculated as the average variance
of the parents.
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Table13 Correlation coefficients between degree of shattering

and other characters in the F2 population

Crosses

Characters A B C I ] K
(n=238) (n=224) (n=295) (n=285) (n==238) (n=-253)

Date of bloom 0.26%*%  (.36*%* —0.14% 0.07 - -

Date of maturity 0.27%% 0.22%  0.19% —0.10 — -

Plant height 0.03 0.25%% —Q. 17+ —0.15% 0.04 0.07

Number of nodes on the main stem 0.00 0.20%*  0.04 -0.13* 0.00 0.08

Degree of indeterminate type of growth —0.28%% — Q. T* 0.02 —0. 17** - -
Number of pods 0.01 0.15%  —0.32% —(0.13* 0. 10 0. 20 %*
Seed vield -0.09 0.03 -0.13*%  -0.13%* 0.08 0.17%*

100 grain weight 0.02 —0.27*%  0.50*  0.05 0.01 0. 05

Lowest pod height - - - —0.07 011 0.09

*, ¥ D Significant at the 5% and 1 % leveles, respectively.
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Table14 Materials for using estimation of number of genes

Parents

Number of tested plants

Cross Mot her (P1) Father (P2) P, P Fi .
A Comet Toiku 127 25 22 20 238
B Wase ~kogane Toiku 127 31 22 27 224
C Kitamusume Thar 701256 32 31 31 295
[ Kitakomachi Harosoy 33 33 - 285
J Wase ~kogane Tokel 629 15 15 - 238
K Wase ~kogane Toiku 19t 20 20 - 253
L Toker 679 Kitahomare 10 10 13 166
M Kitahomare Toke1 687 10 10 - 304
N Toker 687 Toker 679 1 10 - 238
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Table1b Estimation of number of genes resistance to pod shattering

Number of genes* Additive Dominance H/D G*x
Cross effect effect
Ni N2 (D) (H)
A 1 1.2 40. 66 18. 45 0.45 0.33
B 1 1.5 40. 81 11.84 0.29 0.25
C ! 1.0 42. 16 25.80 0.61 0.15
[ 2 1.5 20. 94 —2.78 —0.13 0.17
J 2 1.4 18.09 9.80 0.54 0.21
K 3 1.7 13.94 12.79 0.92 0.23
L 2 1.7 20. 08 18.87 0.94 0.13
M 2 1.6 16.78 15.75 0.94 0.28
N 1 0.7 20. 64 —6.43 -0.31 0.60

1) *Ni1; Number of genes estimated by Maximum linkelhood method.

Nz; Number of genes estimared by Castle-Wright method.

Nz = (P1
V)
2) oxx=20 /|[P1 — P2
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