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Shattering of Pods in Soybean Breeding

IT. Methods of testing and varietal differences of

degree of shattering

Takehiko TSUCHIYA and Kiyoshi SUNADA
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Table | Cultivation methods
vy Planting Preceding Planting Fertilizer (kg/10a)
ear date crop space N P.0s K.0
1970 22 May Suger beet 60cm X 20cm, 1.5 10.0 5.0
one plant on a hill
1971 20 May do. do. 1.5 10.0 5.0
60cm X 10cm,
1974 18 May do. one plant on a hill 1.5 10.0 5.0
1975 19 May do. do. 1.5 10.0 5.0

I HBRHAE
ARBRIIHEET TBRERBRIBETCITA LR
2, RBOMEBE LI VHERRDEBI)TH B,
1) 4k 11970, 1971, 1974, 19754,
2) HtEMM I MER, SEHEORY 5524

3) HER%ar 1 X1.8w, BUUNEECS

4) HHEHERE © Table lic;RT &89,

5) HEIAFEHFE . Table 21" T EBY,
BFEDRTE I, 1970, 1971413 B RBK 1%, 1974,
1975513 & 7 A BN, 1971, 1975F 3 B4R
B EIL L > UTh b, T4bb, 1970
FiT AR 7 BEEE SR %30 8 BB SBICKREL 72
BRFERLFEL, 1971 BB LIE & RIE 7 8
WIZDE, JIZTREICHERLRAEL 2, T,
197141360Cic & v + L - BBIBRAEERES T
WEELFALEL 72, 1974, 1975F IRz EL
rEhtER &2 EANFEL, &7 X EBWIC40 B B

Table 2 Tests applied to measure the
degree of shattering

1970 1971 1974 1975

Test 1 O @
Test II O O
Test Il O O

Remarks: Testl, Il and Il were respectively
applied at the field, glass house
and drier to measure the degree
of shattering.
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Table 3 Average air temperature and precipitation for each ten days
during the harvesting period

September October November
[ I 11 I I 1I I

1970 13.9 11.9 .3 7.9 5.7 4.5 0.4

Average air 1971 11.7 10.4 .6 7.3 6.6 3.4 0.5
temperature

°c) 1974 14.2 12.0 .1 6.1 3.7 0.1 1.7

1975 15.0 12.6 ! 6.0 3.6 .5 1.2

o 1970 43.6 26.1 12.4 35.4 4.2 20.0 3.8

Precipitation 1971 21.3 58.2 26.7 90.2 0.5 2.0 6.0

(mm) 1974 29.8 49.7 12.6 57.1 2.0 29.5 4.0

1975 0.9 72.3 36.9 41.7 103.0 34.5 7.5

Remarks: The first, second and third ten days of each month are

respectively denoted by I, II and III.
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maturity and the degree of
shattering in the field.

Fig. 11z HRRBKIC & 5 2% Ll B E &
¥R 72, BEREEAMIIEVA0oMBEER
L (r=-—0.723*, n=>52), B4 R#EILBK
LBwErmyasnl, iz, pEOREHEDMH
DB QEMER ALN, THUAF,, T
vAd,, TXILZA) DBEEEFEN o2, L
L, BEREBIIONCIIRENERLEHE S
ENTELP T,

2, WXMBEOAME ARBFECL HRRE

Fig. 212197140 B RBFIC BT 5 HWEK Rk
DA EHFERNAIRE TR L 72, BEBMEED R
BIIRBHD SRR P BT 2 TOHRETRL
7o HEERS25hFE 2 B UL LR E L IR S
1Z13RETH Y, o REII KRB0 ESLE
DFIEBICHBEL TLRR L b -2, A2 H
F, OBKEE BT SREIC L TR, B

e« Toshidai 7910

Kitamusume

Degree of shattering (%)

° . Oyachi 2
071 !
| Karikachi .:ZA
* o
0 r L

v T
0 10 20 30 40
Number of days from the date of maturity to
the date when pods began to shatter

Fig. 2 Relation between the degree of

shattering and the number of days

from the date of maturity to the

date when pods began to shatter in

the field ( @ : 1971; O : 1974).
RUEDENZ E2TRL 12,

19715 0% &, BEHMtED H#I220 HFjD
SESZ oz, L L, ERFBLTRARSE
HHCERDY H DT, BERMBED BRIIEST
bLnEEZONSE, 12, BEBKENDBEE
HRFBEOAELCMBEIIZSH Lol (r=—
0.302, n=13),

3. BRI BEEBRAEEIC L HWUKFENRR

Fig. 3ic BRI (60C) Ik 2 RKEL
BAMOBFRERL 2 HRMEEOFAERELY,
B RENMIC ) BWE RN RIEMERIBAL 2T

1007 o : - -
LI -
¢ .,
80 ee” *
.
~ i .
X
N .
O
_%ﬂ 604 Kogane-jiro
z -
g J Tenppoku-wase Horil \/
’g LN ]
2 Nagaha-jiro =®
° 40 Hon-iku 65 **
: :
o
8 ©  Rankoshi |
2 o
20 ° Wase-kogane '
. Tokachi-shiro
° 8
o oo
ol : 8%
10 20 30 10 20
Sept. Sept. Sept. Oct. Oct.

Date of maturity

Relation between the date of
maturity and the degree of sha-
ttering in thedrier ( ®: variety
in Hokkaido; O : introduced
variety from overseas ).



22 T ELREAREER H3I95 (1978)

Hotz, 37, LBEECREIT 4 ) ZEKE R - RPMO MR, BREKEOR
RINBE D MR I LB L T, BT L B Sl TEWEERL 2 (r=-0.313*, n=
bot, dhiEESGEOP TR, TKILREE,, 52),

Tkeaptk, w774, "TMBLS, T2/ 4. BREZOHE

2ya, TFhrvu, TKESE), TFrFs Table 4 iz, ftRFABOBKEL R L 2. HAR
O, DRIEE) B EHEL - 2, Rk (1) & 2 BRFI2KFEFY T 4% T

Table 4 Varietal difference of degree of shattering

Variety Days to‘ Degree of shattering™** S;‘:iisnifbi;
mature I (%) Ir (%) I (%) origin***

_—-1. Toshidai 7910 11 68.5 81.0 100.0 A
2. Miharu-daizu 19 38.0 69.5 98.0 A
3. Okuharal 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
6. Shimo-shirazul 26 5.0 20.5 98.5 A
7. Shinsei 28 22.5 38.5 94.5 A
8. Suzunari 29 2.5 5.5 71.0 A
9. Kokusd 29 1.0 2.0 7.0 B
10. Oyachi2 31 11.5 27.0 92.0 A
11. Isuzu 31 .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 Q 0 1.0 B
23. Asamidori 36 1.0 10 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
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Table 4 Varietal difference of degree of shattering (continued)

Variety Days to. Degree of shattering®* ((::al.:tiisoii{)i}:
mature I (%) II (%) (%) origin®**
31. Horai 39 1.0 5.0 49.5 C
32. Sho-kin-01 39 0 1.0 2.5 B
33. Chippewa 39 0.5 0 2.0 B
34. Hon-kurakake 40 1.0 18.5 88.5 A
35. Man-s56-kin 40 0.5 0 0.5 B
36. Rankoshil 41 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
41. Harosoy 42 0.5 1.0 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. 5.5 45.0 C
45. Tokachi-nagaha 43 2. 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. 35.0 83.0 A
49. Lincoln 44 0. 2.0 B
50. Shiro-sengoku 46 0 4.0 65.0 A
51. Ohdju 46 0 0 0.5 B
52. Shiro-tsurunoko 47 0.5 19.5 75.0 A
Remarks : 1) = Number of days from September 1 to the date of maturing.
2) = I : In the field {averaged in 1970 and 1971).
II : In the glass house (averaged in 1974 and 1975).
Il : In the drier (averaged in 1971 and 1975).
3) **+ A: Determinate type in Hokkaido.
B : Indeterminate type introduced from overseas.
C : Variety obtained by crossing determinate and indeterminate types.

Hoteh, 7 AERERSE (1), BEALRLE
& () 2L RERFENENIS.1X%, 47.3%
Thotz, 72, WEHDFEITE N EFN162.62
(1), 382.20 (11), 1,563.36 (Ill) THY, #
BEROBERIC L) REHZRIARE Lo 72,
BBERALRE (60C) 10k Y, BENHFRHBELR
RENOBRERMIE L -2, BREFUD
BA G SRR (60C) & ->Thide
AEBEL oo, BAEKERLEEIZ, BRR

Kk, VI AENEHEBICHEL TI) LR
REREETHD LEZLND,

5. BXERNOQBUAER

Table 4iznd & Jic, BRERDBEMZRII
HETH- o, BRAEBRAEECL 2, "HE
4., TEEY,, "Harosoy i3I L A FRIFEL 7
Pofed, (AN AF,, TS AR A Fi2100%
ECREERELRL 2, AREFUENIEENER
miEX AR, ET7 4 ) AHREL VEAINE



24

Tt EVREABRBESR H39Y (1978)

Table 5 Characterristics of varieties of three groups

Number Degree of Days to Plant Number of
of plants shattering mature** height nodes on
(%) (cm) 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 weight yield
{cm) g) (g)
Group A 2.8 14.7 36.5 30.8 17.6
Group B 11.7 39.2 22.6 17.5
Group C 3.9 14.0 43.5 25.3 18.7
Remarks : 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 1 to the date of maturing.
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Shattering of Pods in Soybean Breeding

IT. Methods of testing and varietal differences of degree of shattering

Takehiko TSUCHIYA* and Kiyoshi SUNADA*

Summary

Studies were made to compare three methods of testing pod shattering and to look into varietal

differences of degree of shattering, using 52 soybean varieties (Glycine max (L.} Merrill] grown at
Tokachi Agricultural Experiment Station in 1970, 1971, 1974 and 1975.

Three methods of testing were compared with each other ; the first was applied to samples in the

field on the 30th day after the pods attained maturity, the second to samples brought in the glass house

after maturing, and the third to samples treated in the drier set at 60C.

The results were summarized as follows :

(1) The degree of shattering in the field was highly correlated with maturity r = —0.723**). All of
late maturing varieties did not shatter the pods in the field.

(2) A correlation between the degree of shattering and the number of days from the date of maturity
to incipient shattering was low. It was found that in the Tokachi district of Hokkaido, Japan, the
first method of testing pod shattering is not practical, because this district is marked by humid and
changeable climatic conditions.

(3) A correlation between the degree of shattering and the maturity was lower by the third method
of testing than by the other two methods. The variance among varieties was also larger in the third
method than the other two. Varietal differences of degree of shattering were clarified by the third
method.

(4) Most of varieties originating in Hokkaido are susceptible to shattering, but most of varieties
introduced from U.S.A. and China were lower than the former in the degree of shattering.

(5) A medium degree in the shattering was shown by the semi-indeterminate type varieties, “Wase-
—kogane” and five other varieties, which have been cross bred between the determinate type varie-
ties of Hokkaido and the indeterminate type varieties of China.

(6) Most of varieties which showed a high degree of resistance to shattering are the indeterminate
type , small in seed size, tall in plant height and low in pod-setting position, as compared with most of
the determinate type varieties of Hokkaido.

Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro—cho, Kasai-gun, Hokkaido,
082 Japan.





