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FEME L RIERC BT RIS\ TER A EIE S
OEFHEE XN DI, RERDEHRES LB
TORFELEUTWD, > THEEERCREE LT
WOHEMRICEWTHIERE, AR OKEEERYE
DRRAREC LY, RRREOH IS L TATEER
BIE AN, ZOdFEFNEEIRAWBELAEN
%o DO ARM L IEFEOME X DIETIER, BITE,
R THTERIC e 5 — B OB FEAE BRI BT
L5, MENDEFREE X O EEBTHES R WE
ExiET, AR ET 3 R 3 S kEod 0
CEEEZBNTHD, FRRGREBETLEYHWE TS
BTV TR, HBCEENAESY 525300 T
04, FOMBYOSC KT BHERT EERDNE
HELTHOTEE0D, B LDELOMELENC
DORIBORINCHEL T, FARBEOBRICIIEE
DL AHRDFEFERBB T BN T NS,

1) TEJ/ORE

TEROEE FORMC X VZRAREOBE T, Lk
(1925,1927) i # <, RAMIAH (1931) BTl O/
DKM L 5RIRE|EL, Fh, 141934, 1955) 1%
EICEDOIHRHEIC L 5 REEMNAREELL TN
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2) T8 XK

168 E LM S RS TR 2 Hc i Wi
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TEEROEH L LTOERDOAEL%EH U, BEADLE
(1932) R EBEOH OEHL BT W5, ¥ 7= SUNESON
(1940) B AR E LB ABROZHRDOET 5 H %, ISHIKA-
WA (1927) fETHagnT X 3R o RIER 28#E
LT3, HEOTHC L VTERAREET 2540
2=, % ¢ | KIHARA and KATAYAMA (1931) @ Triticum
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A8, {EH (1931, 1937) B CRBSEEELEETS S
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— T DEBIC DV T, MARTIN (1914) 1777 =
— /3 —T, SUSA (1927) 3 #j% <, COOPER (1931) (L Bug-
invillaea glabra T, HAKANSSON (1931) (355 <, f%H
B (194]) B CHRBERORELEBE L THEY, D
BOMERML ThR, MR UER (1951, 1954,
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> —HOWHOBET, EHc L VBEDOE LN,
MBI ARG RE S 5 R T H T 2P R R
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5 R R e DRI IR A X e, fE- TA
HRICHNCRRETLRT 5184, FIEh
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CDEA X 0T, RERETFOERTMFEEENCSE
BEBEL LT, T WEZERcRT 3REORY
X320 THD, ILCBHIOMBDORFK I WT
b, TRPEEEEEIC RN S » TS R LS
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SHEMNDHY, 1EORBTHORELNES > Cididin
Vo T QECR S fe DR TR HE TIRER AT
CEATEEL TS = » BHESSBLEST 5 &
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HEEREBTIRD 5 Ellﬁﬂﬂ%;ﬁ: 70— (Trzfnlzum
pratense L.), o o —ss— (T. repense L.}, T4 4 7
79 —n—(T. hybridum L) ~v # YT veya—rn—
(T. pannonicum JACQ.), 27V av v« sa—n~— (T,
incarnatum L), 4 7 2L =T Ve 7 u—x— (T, subter-
ranewn L), 3 v xv-~y F(Vicia sativa L), ~7 Y
—e~y F (V. villosa ROTH.), # F=—~.~xy F (An-
thyllis vulneraria L), 24 — t- - — <~ (Melilotus
alba DESR.), g (Pisum sativum L.) CTH 5,

- SEBAIX 1951 47 X 01960 S e B ¥ TIREEEAY
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(20%)7.5 kg, WHEEEAIX (16%)18.8 ke, HiEEINE (50%)
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HeE L7z,

BRI OREE 1L 2 RBEEZN T 5720,
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RICRIZTBELESE Uic, MEHECOWTRYEHE
B\ CER T 5,
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GaRESEDLBTPILL TYO#RB0T, 1
RACDBTEE L, h-oYhr B S i 5BTER 10 ARl

T EMHBLNRTWS, BRINEBIC R 2RFRER PR
HNOBTHHEE LHRELE 16 RiCoR LA, BRT

BEYTH B, BRI o=~ 01%, »~NYHIYT Y+ 70—N—{%
I EBR#ER 03%, 7Y AV vesm—rie FTesm—s—, FF
L 1R%fED ey FUH 0%, R4 — bes 0 —s— 2 1.2% D 2%
PR IR E Whh S EY S it 2 ke 4R35 KRB IND, TOMIRTIRRTH - 7z,
1k & % R (195))
Table 1. Percentage of matured pods. (1951)
e )17 J : e
Now ot hesd | Naof No. of matured pods Borcontage of
Plants flowers flowerets 1 k= 2 K o ) matured pods
One-seeded pods|Two-seeded pods Tot.
No. 1 5 600 349 2 351 58.5
No. 2 5 488 314 0 314 64.3
No. 3 5 640 391 0 391 61.1
No. 4 5 549 383 0 383 69.8
=t 20 2277 1437 2 1439 63.2
Tot. (99.9%) (0.1%)
* ks o—,~x— Red clover.
g2k K E:3 F (1956)
Table 2. Percentage of matured pods. (1956)
B No afhead| Natof No. of matured pods B oentage of
Plants flowers flowerets 1w 3% 2 W R at matured gpods
One-seeded pods|Two-seeded pods Tot.
No. 1 10 1084 265 0 265 24.4
No. 2 10 769 180 1 181 235
No. 3 10 720 138 0 138 19.2
No. 4 10 558 77 1 78 14.0
Ei 40 3131 660 2 662 21.1
Tot. (99.7%) (0.3%)
¥ ANy #HYTFvesa—s— Hungarian clover.
B3& B3 £ (1955)
Table 3. Percentage of matured pods. (1955)
NBOE ozfehgd /JliIo?Eo%Z No. of matured pods ﬁrfnfgé%(’))f
Plants Y : 1k 2 2. K gt
flowers flowerets One-seeded pods|Two-seeded pods Tot. matured pods
No. 1 5 395 184 0 184 46.6
No. 2 5 366 179 0 ’ 179 48.9
No. 3 5 464 172 0 172 37.1
No. 4 5 503 184 0 184 36.6
s 20 1728 719 0 719 41.6
Tot. (100.0%) (0%)

¥ 2y sy vesua—snN— Crimson clover.
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EA4ER 3 R (1954)
Table 4. - Percentage of matured pods. (1954)

el [Nyl Norol | o st
- One-seeded pods|/Two-seeded pods Tot.
No: 1 46 148 130 0 130 87.8
No. 2 47 156 134 0 134 85.9
No. 3 52 172 164 0 164 95.3
No. 4 41 142 134 0 134 94.4
No. 5 49 162 149 0 149 92.0
e 235 T 780 711 0 711 91.2
Tot. (100.0%) (0%)
¥ 4 7.7 a—,— Subterranean clover.
BH5& M 3 % (1956)
Table 5. Percentage of matured pods. (1956)
S %0 74 A 53 4 s e
i [Nyoheha| RO | Nt imte [P
One-seeded pods|Two-seeded pods Tot.
No. 1 5 122 113 0 113 92.6
No. 2 5 119 114 0 114 95.8
No. 3 5 102 93 0 93 91.2
No. 4 5 106 87 0 87 82.1
=t 20 ©449 407 0 407 90.6
Tot. (100.0%)
* FpF=—.~y F Kidney vetch.
FEoxk # 3 FE  (1955)
Table 6. Percentage of matured pods. (1955)
flowers ﬂowerets One-see*()i[ed fods Two-see*)éed%ods 'Igjt matured deS
No. 1 5 464 334 6 340 73.3
No. 2 5 486 337 0 . 337 69.3
No. 3 5 556 402 7 409 73.6
No. 4 5 507 366 4 370 73.0
=t 20 T 2013 1439 17 1456 72.3
Tot. (98.8%) (1.2%)

* R4 —Fso—sv— Sweet clover.

R D RIS % LD B 1 FD 1 EERTF-Ee ik ROBBINS (1924), PIPER (1924), MARTIN and LEONARD
T2HDTHL, HEWFEORRIKR 2R -IEHT (1949 =i k > THREEIN TN D, T ek (1952) i

Lo TR ZNUY EOHEEHEZEBEL TWBT ERREHEL LD Ihigs ra— « ~y FR2HEBFEL WHBRTNS
HMoNTHEY, PlxidfRs a—B2RRS%FELL L », BLHEOBEFC I 2~4 WISk T- Bz h, <
A BT 5% (FHE 1, 2 2 /)13 PERCIVAL (1918) A= 17 a—r—Th 2~5REHTFEIHERIN
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2,11 28), BENRRE 16K, £7, 8ECRTES
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Al b BB (TEBER) O RFeEHE <, M HORE TR
Y LY VeI a— N H Ty a— =PI AINS
5% KETHEERR LI,

F F=— -y FOBA, RHERECELELHED
v 2 R EE oW THEE LR, EBRToR
FRFIL 63.0% TH D, sehnH (FEF ] ) R D 37.0% 125
LEEREX L Tt
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Base Apex
BHRoB L@

Position of ovule in ovary
#1 Beko BB JIATEEFHEE
(B7E# 7 B, BLAAT55 20018, 1954)

AT ORRE

2=T840 BEE ¥ HRro—n~—
Fig. 1. Relation between position of ovule

in pod and percentage of aborted seeds.

(7th day after flowering, 200 ovaries examined, 1954)

significant * Red clover

CoRTHS , el 2 RvE < CHR 2 MAsE <, ME
OB & IR B IR Ui &AL E L 50% Dl L DT
BAARBRERRLTWDIDR, X4~ 7o —s—fk4
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T 7 40F ()
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g2
B3l kmiD
Base Apex
MROEENE

Position of ovuie in ovary
2R KHeoFEMBENTREFHREK
(BATE#: 8 1, BLRTH3 180 @, 1955)
WILHE DBRE
22=12.844 HE =

Fig. 2. Relation between position of ovule
in pod and percentage of aborted seeds.
(8th day after flowering, ovaries examined, 1955)

significant * Hungarian clover
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Position of ovule in ovary
FEIR MEkoFEEMENRREFHESR
(BEIE# 7 B, #HTFE 3148, 1955)

Wy ORE IR w
2?=1631 {3 % 7Y AV Ve a—pu—

Fig. 3. Relation between position of ovule -
in pod and percentage of aborted seeds.

(7th day after flowering, 314 ovaries examined, 1955)
non-significant * Crimson clover
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Percentage of aborted seeds

(3%) 4 38 EE N iR >4
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Base Apex
Mo sEilE
Position of ovule in ovary
FA4R MHBkoFEMEHNAREFHERER
(BA7E# 10 B, #E3ATF-55 18518, 1954)
RS DBRE
2=1308EE * 4T 2L =T vesm—,N—
Fig. 4. Relation between position of ovule
in pod and percentage of aborted seeds.

(10th day after flowering, 185 ovaries examined, 1954)

non-significant * Subterranean clover
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310
4

Percentage of aborted seeds
(39) 154 S EE N il 835 >
g 5
T ¥

58 kg
Base Apex
BRogsiE

Position ot ovule in ovary

E5 Tk O EENE JIARRETHER
(PA7E% 8 B, 2 MKEkTE 146, 1956)
ML DB ‘
C=1978l HEE ¥ F Fo—envy F
Fig. 5. Relation between position of ovule
in pod and percentage of aborted seeds.
(8th day after flowering, 146 two-ovuled ovaries
examined, 1956)
significant ¥ Kidney vetch
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Perpentage of aborted seeds
(&%) 8 58 BB i 535 -
E
T T

INY
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1

(B) I I I N (%)

Base
; BhoEeng

Pasition of ovule in ovary
FE6X MekodEEMENCRRAT R
(BAfEtR 7 B, 4RHEBTBE 167 (8, 1955)
¥ AL —Pes D=~
Fig. 6. Relation between position of ovule
in pod and percentage of aborted seeds.
(7th day after flowering, 167 four-ovuled ovaries
examined, 1955)
* Sweet clover

BTR B % & A B (1956) '
Table 7. Basic number of ovule in ovary. (1956)

L
Basic number of ovule 2t
2 |3 ;4w T
T B ¥ '
No. of ovaries 296 59 '8 363
observed
% 81.5 163 2.2 100.0

¥ #prp=—-~y F Kidney vetch.

Hm8E& I &k & & ¥ (1955 .
Table 8. Basic number of ovule in ovary. (1955)

[

Basic number of ovule Eis

2R |3 | 4|5 Lot

F B ¥
No. of ovaries 4 51 | 193 2 250
observed

% 16} 204 | 772 | 08| 1000

* 24—~ }pesa—s— Sweet clover.
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BIR REBTORNBLENE
(BAZER 7 A 4 fIBR ek T8 167 {f, 1955)
Table 9. Position of matured seed in pod.
(Tth day after flowering, 167 four-ovuled ovaries, 1955)

FREETOEEME |
Position of matured -
seed in pod Tﬁt
(VI ;|- |WOEE O
(Base) 25 - Apex)
No. of ovaries 75 68 201 4 167
observed
% 449 | 407 | 120 24 100.0

¥ 4 —ftesm—si— Sweet clover.
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BREFHEEL, Y0 OB TR E 12, 13 Biordn

(1)

QFNH 4 2 u—n—ikl~4f, H7Za—N—ixl
~6 R EERBRE V. TR DHE W DIRBRER

BRI LR 14, 16 RicRTm Fx 2~50, 3
~TH DB 2 B, 812, 13 ROBFH L T
BN DR FRERTSHDLELDbND,
B OB BN AREOHEBIC Y > Tk, T4
7 v 2o —CRIESEARCBI LB BBEEOR W 3
B, AR Hvin. RERRE T RiRTmL, A
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El0& B X E (19506)

Table 10. Percentage of matured pods. (1956}
9 1B v | LANGREL |RIRE (%)
173 No. of /J&OZEO%( I No. of [Percentage
Plants head Aoweret matured |of matured
flowers owerets | pods pods
No. 1 5 295 238 80.7
No. 2 5 302 228 75.5
No. 3 5 275 203 73.8
No. 4 5 280 215 76.8
£ 20 1152 884 76.7

TNV AL s m—N—

Alsike clover.

Flx & ¥ E (1956)

Table 11. Percentage of matured pods. (1956)
No. ot head No. of matured of mat gd
flowers flowerets atuye ature

pods pods
20 1845 1623 88.0
* B2 u—ss— White clover.

Fl2Fk RYLBETFH (1956)

Table 12. Number of matured seeds in pod. {1956)
D M+ &
No. of matured -
seeds in pod &t
Tot.
TR |2 |3 k| 4R
o ®
No. of pods 217 | 365 228 74 884
observed
% 245 | 413 | 258 8.4 100.0

FOTNYALTeT A — N

Alsike clover.

EI3%/ M0 FETFH (1956)

Table 13. Number of matured seeds in pod. (1956}
D M8
No. of matured .
seeds in pod &y
Tot.
1| 2 8] 3 8] 4 1] 5 216 8
i3 ¢
No. of pods 384| 481 441} 194; 91| 32! 1623
observed
% 23.7129.6) 27.2112.0| 5.6/ 2.0 100.1
* H4so—s,— White clover.
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Elak K g & & % (1956)
Table 14. Basic number of ovule in ovary. (1956)

BE g A AR B
Basic number of ovule 2t
2o |3 a 4w |5 | T
F B )
No. of ovaries 33 77 92 2 204
observed
% 16.2 | 37.7 | 45.1 1.0 100.0
¥ 744 .7 0—,— Alsike clover.
FIsk K B & & 5 (1956)
Table 15. Basic number of ovule in ovary. (1956)
B oBE A AR
Basic number of ovule st
SRL|A%|5H |6k T | O
FE O
No. of ovaries 117 91] 1030 90 5 300
observed
Yo 3.7) 30.3) 34.3] 30.0] 1.7 100.0 -
* Kz o—se— White clover.
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¥
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REOE (1B
3 % (1T

Position ot gvule in pod
Thres—ovuled pod (77 pods examined)

Percentage of aborted seeds
(32) FHRIEE HRIRE >

N
=)

Tot.

Percentage of aborted seeds

10 HRDLBERE R E U TREERY b & Die, BRI
H16 e TTWBEDT 5 25 21.7%, BEHREF
4 60.4% DHE KK 30~40% BREDARBERTH » 2,
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ZHWT 1951~1954 £ 4 FiER L Tfie » 2 BE
BEY, F19RCRTWL, 2 < FARCHOHBHR
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Position ot ovule in pod
Four-ovuled pod (92 pods examined)

FTR RKHoBENBIARETFHEE RAE, 1956)
¥FTAYAL Ty =N~

Fig. 7. Relation between position of ovule in pod and percentage of

aborted seeds. (Matured stage, 1956}

* Alsike clover
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@ avev-xyF

FEECHIH U0 D2FERE R & L RIERD
FERRR, 2 ZCRTu SEEANR D 35~45%
T, @K T 384% ORIREKTH - iz,

IRER AR R 8 22 RICRTI0L 5~9 K ¥ THEIh
7=hs, BHEE DEIRE B 7 R (44.7%), 8 ki (40.8%) IR
HBFBETH ko TNTIND DMKEAMEET DK
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B
- S
i 51
T
- 144 o
400 L4 i
K
20l l
BT T T WV Um A
Base Tot.

HHoBLIME

ORI FE KRR (9035%)

Position of ovuls in pod
Six-ovuled pod (90 pods examined)

¢

HM Bk OB NE A RATHRER
(RFH, 1956) * E32 @ — 5~

Fig. 8. Relation between position of ovule
in pod and percentage of aborted
seeds. (Matured stage, 1956)

*  White clover
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Bk HEIHRRETHEE (1954
Table 16. Percentage of aborted seeds. (1954)

| R | PR | MBETR | kB R (%)
gow g w| mgma | RO (

i Varieties Igl(;n?sf I\L % d(s)f 0\(7)1'1125 matured :ﬁ])g.rtgfi E?r;:gg;at\egg

seeds seeds seeds
Shirohana-Kiiﬁusaya% 10 311 2515 1694 821 326
ﬁzunﬁ-Kinﬁiaya x 10 338 2742 1870 872 31.8
fmeriEH_osﬁa 3 10 264 2048 1292 756 36.9
‘Fl;ench%sayf S 10 170 1358 951 207 30.0
ﬁeguf_mig‘u L 10 194 1504 1055 539 338
T A 10 306 2108 871 1327 60.4
Maskas &7 10 312 2193 1718 475 217
* B H Pea

BlT& K ok E A B (BEE%, 1954)

Table 17. Basic number of ovule in ovary. (Shirohana-Kinusaya, 1954)

B®o® K ¥

Basic number of ovule
6 K |7 M |8 R |9 H |10 g1 op|1zom| T

F BN
No. of ovaries 10 134 434 374 75 6 1 1034
observed
% 1.0 13.0 42.0 36.2 7.3 0.6 0.1 100.2

* @ & Pea.

B8R HHOFLEMEFFRETHEER (1959)
Table 18. Relation between position of ovule in pod and
percentage of aborted seeds. (1954)

& o A £ L # (%)

Fﬁvar;ﬁ;tiesg 1%0. %f(f " : Position of ovule in pod .
pods (Base) . o } LS } w i v Vi Vi (Apex)

Shirolinabuseal 155 | 903 | s23 | 252 | 58 | 97 | 142 | 265 | 535
O kB ol 210 | 786 | 443 | 148 | 124 | 105 | 171 | 229 | 643
K neronnOrga | 159 | 881 | 553 | 245 | 126 | 88 | 119 | 258 | 509
Brenchosae 2| 92 | 826 | 423 | 163 | 65 | 65 | 76 | 207 | 446

H & X M
Meguro-Dairyu 129 | 705 | 504 | 310 | 186 | 108 | 163 | 326 | 550

L’ HF F R
Sapporo-Aotenashi | 198 985 | 874 | 359 242 283 484 | 924 —

7 7 2 % .
Alaska 183 | 541 | 213 | 93 | 38 | 66 137 | 284 —

* B X Pea



Percentage of aborted seeds
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0 ’ ETEH‘-Eﬁ W0 %W%E&F mu'r *Kﬁ . W00r ﬁgkﬁ
;7; 80t st o} 50}
% ot 6o} , o0} 0}
3 .
B A dop wy Aot
7 nf ] ] o} I o} ] I nf : I
) 111 . Jrii] o, I leer ]l
%EI]II[INV VHVRI;(\?E) [T T VVVIVIvE ITTINVVVIVIVE ITOIVVVVEVL
* mHoscmE
Pasition of ovuig in pod
00r BRKHA oy o WEEFH 100 TZ2ZN
, ]
80t 801 80(
b0F 60F o0F
wf || ab w}
R L 1
0 r 0 ] ] 0 T
ITONVVVIVIVE ITENVVV ITONVVIV
BIR HekoBENENFRETHRER (lﬂ?‘%&wﬂ, 1954) * @ =
Fig. 9. Relation between position of ovule in pod and percentage
of aborted seeds. (Matured stage, 1954) * Pea
OODODODDD
EWE EHoHsME (9iE)
Fig. 10. Position of ovule in pod. * Pea
B19FR KekoBEMBENARETHRE (EEH, HEHE%
Table 19. Relation between position of ovule in pod and percentage
of aborted seeds. (Years, Shirohana-Kinusaya)
B % o #%H £ f & (%)
= 5 #* % Position of ovule in pod
Years No. of pods| (3£ 1) Vil (52)
(Base) I ; T \ W v ! Vi ) VI \ (Apex)
1951 74 66.2 176 10.8 9.5 81 9.5 16.2 39.2
1952 102 60.8 30.3 9.8 5.9 7.8 5.9 15.7 52.9
1953 187 88.2 68.9 30.4 13.9 11.2 21.9 38.5 75.9
1954 155 90.3 52.3 25.2 5.8 9.7 14.2 26.5 53.5

* 3 H Pea.
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ALHBE A BRI IR

20k BILNY I ARETHREE 0K (1954)

$F2lRk FRETHRE (1955)

Table 20. Relation between stage of blossom Table 21. Percentage of aborted seeds. (1955)
and percentage of aborted seeds. (1954) — ==
e s u K% | B2 D8 mpw o)
B & B (%) % | No. of | BB N7 23 | No» of [Percentage
i & Blossom Plants d No. of | Y& Od bon od of aborted
Varieties o % oM pods | yules [Matured| aborte seeds
Beginning | Full | Last seeds | seeds
B yid 48 P No. 1 29 204 130 74 36.3
Shirohana-Kinusaya | 174 233 | 554 No.2| 48 | 367 | 230 | 137 37.3
g& 152 . K% E-3 13.8 16.7 45.0 _NO. 3 42 308 178 130 422

teanan-innsaye “No.4| 47 351 195 156 44.4
fme,ﬂn_oﬁya * 215 377 | 620 No.5 28 209 138 7 34.0
1A = * 5 No. 6 37 271 173 98 36.2
French-Osaya 141 232 | 508 No.7| 40 | 289 | 181 | 108 | 374
B B K w 147 23.4 60.6 No.8 28 206 135 71 345
Meguro-Dairyu ’ ’ .

L " No. 9 45 346 202 144 416
ﬁapﬁrﬁoﬁasm 46.1 51.9 76.6 No.10 36 | 266 174 92 346
T R a6 | 109 | 448 Bl s |27 | i3 | 1081 | 384
* B o Pea * agverv.~yF Common vetch.

0 100 98
L 900 !
p
L >80
A 80 R
£z L §:: “i‘?
B B ol ’ 88 60
27 | i 500 27 4
5 r 5
g$ L W 86 atﬂ 394
ERw SR a0
gE | 8% 21 27
~2 4 28 * %
Z gk 153 169 ~ 20 168 155
I I 1 I N
; I I T L
I 1 T N V VI VI(%) &3 @I I o ~ v v VI VI(R &
Base Apex  Tot. Base Apex - Tot.

B2 BE BR & A (1955)

. BHEOBEME .
B B 355% (19550
Position ot awule in pod
Eight ~ovuled pod. (155 pods examined)
(R, 1955) * avev.-~Rvy F
Relation between position of ovule in pod and percentage of
(Matured stage, 1955) * Common vetch

2Bk K B E A % (1955)

M%w%ih@
TH R ERS (17030
Position of ovule in pod
"Seven-ovuled pod (170 pods examined )

BFNR %ﬂk@%éﬁﬁﬁﬂfﬁﬁ?ﬂiﬁzﬁ
Fig. 11.
aborted seeds.

Table 22. Basic number of ovule in ovary. (1955) Table 23. Basic number of ovule in ovary. (1955)
B’k F H Bk & R %
Basic number of ovule s Basic number of ovule =t
Tot. Tot.
F B ¥ ) F
No. of ovaries 3l 320 170, 155 20| 380 No. of ovaries 6| 36| 102 151| 52 3 350
observed observed
% 0.8 84 44.7| 40.8) 53| 100.0 % 1.7/10.3/ 29.1| 43.1]14.9, 0.9] 100.0
* %

aveve.~xyF Common vetch.

AT Y —e~xvF Hairy vetch.
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Fig. 12. Relation between position of ovule in pod and percentage of
aborted seeds. (Matured stage, 1955) * Hairy vetch
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FE4xk = H R (BLEAT S 2488, 1954)
Table 24. Relation between position of ovule in ovary and
ovule fertility. (248 ovaries examined, 1954)

ek o & E ﬁig 5
% o Position of ovule in ovary =
Ovules B # 0B e o W Tot." -
(Base) (Apex)
o ) =3 %
No. of total ovules observed 248 248 4%
¥ 7% {éﬁ # % No. 124 126 250
Fertilized ovules %o 50.0 50.8 504
R O2OOH OB OO® {ﬁg # % No. 124 ©o122 246
Non-fertilized ovules % 50.0 49.2 49.6
A% EE K ® ..
Nonfertilized (but {® gﬁl No. o 5e o
normal) ovules o : : :
2 Hw Ji£S % e
Non-fertilized (but ab- {ﬁ‘ #_ % No. 3072 3(;72 3105411
normal) ovules 7 . . :

¥ Ko o—,— Redclover.

BBk FEROZEKRRHK

Table 25. Number of fertilized ovules in ovary.

T 2 B ZHEBE®H 1N 2R R &% % B
BT %5 FE *HFHT 5FE Lo FBE )
Ovaries, having two | Ovaries, having one | Ovaries, having no Tot.
fertilized ovules fertilized ovule fertilized ovule
No. of ovaries 73 104 71 248
observed
% 29.4 419 28.6 99.9

¥ K27 w—,— Red clover.

B22w6E % B F (HHATE4E, 1956
Table 26. Relation between position of ovule in ovary and
ovule fertility. (41 ovaries examined, 1956)

A
123 £ Position of ovule in ovary 2
Ovules # F58 e o O Tot
(Base) (Apex)
i) %
No. of total ovules observed 4 4 82
JiES R {ﬁ 2 ¥ No. 15 16 31
Fertilized ovules % 366 39.0 37.8
2 B % {E % ;n;f( No. 26 25 51
Non fertilized ovules 63.4 61.0 62.2
A2 E
Non-fertilized but {@ 5 ﬁ No. 3918 192 253
norma\ ovules ' . ;
®on N
Non-fertilized but ab— % é’( o 10 17 27
normal ovules { 244 415 32.9

* v HY7vesa—,~— Hungarian clover.
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X BEERERFEIE 36.6%, i 39.0% THEMEERHLHE
CEHB LN WIRKEED D Nigh- o
(8 7Vavyvesa—r—

BT 96 8, B85 0Tk 192 O NZREIEER. 120
T, BRI 625% TH- ko MEBIDOWTEELR 70.8
%, S 64.2% TERZED BNk - 2,

(4) ¥7Fesa—se—

B TF5 124 (8, BiZXIATk 248 [HOPIRISIEBkIL. 194

72.6%, SEIEE 83.9% TEFTIED S Ninh- oo
B) *F=z=—emy F

PR BB ARG B USREDSE 2 MR T oW Ty
LR, HT5 150 18, B8Rinsk 300 MOWEs
WEZK I 258 [T, SEHEFHRIL 86.0% TdH - oo MBI DV
TEEIB 84.0%, I 88.0% THEIULEDD R h
2 2o
(6) RA—bPesa—IN—

BT, ZRERL82% Th-»Tc. MELCOWTERER 4 RIAZRTFBS 50 M, EREEIEEk 200 18 D PIZRET L
B2TE FTEROZTHER KK
Table 27. Number of fertilized ovules in ovary.
A N KK LN ZRERE % % -
o o BT 2FHE HELNWwFE Bl
Ovaries, having two | Ovaries, having one | Ovaries, having no Tot.

fertilized ovules

fertilized ovule fertilized ovule

No. of ovaries 6 19 16 41
observed
% 14.6 46.3 39.0 99.9
* NyHFYTyveso—rt— Hungarian clover.
gEWBER 2 ¥ R (HHATE 96 M, 1955)
Table 28. Relation between position of ovule in ovary and

ovule fertility.

(96 ovaries examined, 1955)

BBk O & & AL B
& Position of ovule in ovary 2
Ovules # %‘K fou W Tot.
(Base) {Apex)
o & ®
No. of total ovules observed 9% 9% 192
i3 23 {ﬁ_ % % No. 68 52 120
Fertilized ovules % 70.8 64.2 62.5
x % B K ﬁe{@%&No. 28 44 72
Non-fertilized ovules % 29.2 458 37.5
A 2B EREK 5
Non-fertilized (bur ~ { % %, % No. o0 iy e
normal) ovules o . : :
72 1 53 %
Non-fertilized (but ab- (8 %7& No. 9?1 43 612
normal) ovules ¢ .

¥ ) AV Vg u—m~

B2OE

Crimson clover.

TERNOZBEEK®HN

Table 29. Number of fertilized ovules in ovary.

ZHEHRXZZN ZERE® 1N T 8B R B % B
BT AFE % HF 5 F HLho FB g
Ovaries, having two | Ovaries, having one | Ovaries, having no Tot.
fertilized ovules fertilized ovule fertilized ovule
[
No. of ovaries 27 66 3 96
observed
% 28.1 68.8 3.1 100.0

L A RS 8- B

Crimson clover.
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F0ER RO OF (HATEI124E, 19549

Table 30. Relation between position of ovule in ovary and
(124 ovaries examined. 1954)

ovule fertility.

Moo FENME
iz Position of ovule in ovary 2t
Ovules B3 = f W Tot.
(Base) (Apex)
) :
No. of total ovules observed 124 124 248
H Ji%S £ {@, 2 ¥ No. 90 104 194
Fertilized ovules o 72.6 83.9 782
~ B OB K BE{EE?QNO. 34 20 54
Non-fertilized ovules 27.4 16.1 218
A2 HEER
Non-fertilized but {ﬁ ﬁ @( No. 2092 nlg 153 g
normal ovules : -
5 "
Non-fertilized but ab { % ﬁ No. 72 42 618
normal ovules : ’ )
#* ¥ 5«y wm—~s9— Subterranean clover.
BIEx TEHORZHK R K
Table 31, Number of fertilized ovules in ovary.
EZLEEIET EXZ LR % W ® B x i
BT 5FE *F T s FHE AL FHE gt
Ovaries, having two | Ovaries, having one Ovaries, having no Tot.
fertilized ovules |  fertilized ovule fertilized ovule
B OE ¥
No. of ovaries 80 34 10 124
observed
% 64.5 274 8.1 100.0
# 4 7.s 1o—,5— Subterranean clover.
£R2% % K ¥ (2HNKBRTFE150E, 1956)
Table 32. Relation between position of ovule in ovary and
ovule fertility. (150 two-ovuled ovaries examined, 1956)
EEDRELE
158 Position of ovule in ovary =t
Ovules H E=S & WO Tot.
(Base) (Apex)
Bl = %
No. of total ovules observed 150 150 300
iy 2 {ﬁ 2 # No. 126 132 258
Fertilized ovules % 84.0 88.0 86.0
15 f21 { %2 ¥ No. 24 18 42
Non fertilized ovules o 16.0 12.0 14.0
T % KR H #® % N 16 12 28
Non-fertilized (but - o- :
normal ovules { 7% 10.7 80 9.3
o % % N 8 6 14
Non-fertilized but ab = 0.
normal ovules { % 53 4.0 47 .

¥ % p=—.~vy ¥ Kidney vetch.
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T EmBE O TERORZHEREH
Table 33. Number of fertilized ovules in ovary.
THE & 2K Z MG & L T W % B E -
*HT5FE 2R T B5THE Tl FRE &
Ovaries, having two | Ovaries, having one | Ovaries, having no Tot.
fertilized ovules fertilized ovule fertilized ovule
No. of ovaries 116 . 26 8 150
observed
% 77.3 17.3 5.3 99.9
#* % F=—e~y F Kidney vetch.
EmuUx 2 K R (4REHTFES0ME, 1955)
Table 34. Relation between position of ovule in ovary and
ovule fertility. (50 four-ovuled ovaries examined, 1955)
Bk ox & NME
Position of ovule in ovary £33
Ovules (#) I - ' (%) w Tot.
L
& %
No. of total ovules observed 50 50 50 50 200
% H & /3 {Eﬁ % % No. 35 41 37 33 146
Fertilized ovules % 70.0 82.0. 74.0 66.0 73.0
S 2 e 2% (| ? §5( No. 15 9 13 17 54
Non-fertilized ovules { 30.0 18.0 26.0 34.0 27.0
A RIERER B
Non-fertilized (but {ﬁ % ﬁ No. 108 4(2) 4(2) 2(1) 518
normal ovules . ) : : :
5% e
Non-fertilized but ab % iﬁ( No. 10 7 11 16 ,44
normal ovules { 20.0 14.0 22.0 32.0 22.0
¥ 24 —Ftesu—s— Sweet clover.
FHF TEROZHEEHHE (LANKERTE '
Table 35. Number of fertilized ovules in ovary. (Four-ovuled ovaries)
TR AR | Rk SR | MR 2R | IR LR
2HTTHE 2B 5TFHE KT 5TRE 26T 5TH =,
Ovaries, having | Ovaries, having | Ovaries, having | Ovaries, having 11‘
four fertilized | three fertilized | two fertlhzed one fertilized ot.
ovules ovules ovules ovule
No. of ovaries 19 14 11 6 50
observed
% 38.0 28.0 22.0 12.0 100.0

¥ 24—ty u—s— Sweet clover.

146 T, THERIX 73.0% THo 7o EH LD 1:70.0%
11:82.0%, 111:74.0%, IV :66.0% T, FIEEDE -
7o 1L, IV & 2R8c B LT, I e~ TiRfR <,
SRR T A RRRAZBC L 53D Thvwo &k
S NTH B,
(7} TwuwHA4 Ty a—sv—~

4 W IRERT-5E 55 f, #EEIREE 220 fH DI IEHR

197 fHT, ZFERI189.5% TH- fvo HHABEICOWTH
1:909%, 11:87.3%, 111:89.1%, 1V :90.9% TRE®
R - 7o LARCERERICOWTH ERITED
B hno e,
® f178- e

5 R HEELT-EE 53 B, EIZFAREk 265 fH O PZREIRER
19 T, BHELT36% Th- k. FABERDOWTI
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Table 36.
ovule fertility.

>

(4 BiRBT-BE 55 18, 1956)
Relation between position of ovule in ovary and
(55 four-ovuled ovaries examined, 1956)

MK OB ENME

Position of ovule in ovary £33
Ovules ()1 . v (55) l Tot.
(Base) l T J n ‘ (Apex)
# ® £ ; .

No. of total ovules observed 55 %5 55 55 220
= H b3 { 2 ¥ No. 50 48 49 50 197
Fertilized ovules o 90.9 87.3 89.1 90.9 89.5
N §. b i 2% {@‘ 2% % No. 5 7 6 5 23
Non-fertilized ovules o 9.1 12.7 10.9 9.1 10.5
GEMIE® B ® g % g No 2 1 2 2 7

- zed (but 36 18 36 36 3.2
normal) ovules ° : - : : .

5 " 128 B :

Non-fertilized (but ab- {ﬁﬂ %(7 # No. 5 g 108 7 g 5 ?) ,;g
normal) ovules ° : . : - -

¥ T4 A ey n—n— Alsike clover.

BE3TE =

Table 37.
ovule fertility.

Box

(5 KR RF55 53 fH, 1956)
Relation between position of ovule in ovary and
(53 five-ovuled ovaries examined, 1956)

T Tk O & & B
Position of ovule in ovary =t
Ovules (#) 1 N v (55) | Tot.
(Base) I b v (Apex)
z '
No. of total ovules observed 23 53 53 53 53 265
JiZ8 # {Eﬂ 2 % No. 41 37 37 42 38 195
Fertilized ovules Y% 774 69.8 69.8 79.2 7.7 73.6
S Jie % (8 2 % No. 12 16 16 11 15 70
Non-fertilizea ovules { o 22.6 30.2 30.2 20.8 28.3 26.4
2B IE®RE® 10 8
) 3.0 e 6 6 11 41
Non-fertilized (but # 2 ¥ No.
e Al vules { % 189 | 167 | 113 | 113 | 208 | 155
gooE B R om o N 2 1 4 29
Non-fertilized (but ab- s o. a 8 0 5
normal) ovules { % 3.8 15.1 18.9 9.4 7.5 10.9

* M7 no—,— White clover.

1:77.4%, 11:69.8%, 1I1:69.8%, IV :79.2%, V:71.7%
TS REXI D Teo
9 m =

BTEREFZ A\, 8K IRERT-E5 105 B, #Z% MR8k 840
OV T8 T, ZRHEIELEL 950%
AR LT, REREDMRD TEd- i 112 93.3%, %
IR VI (3. 94.3%, DM ENDGLED 90% Pl ED
FEERARL, FOTMHBICHERET 5 RRETRRERS
CX3bDTHRL, BREOERFCERNT2IDTHS
C LD X vk,
(10) avev.~y F

7 REERT-EE 50 (@, RIZEHRER 350 fH O PR TR
JM2MET, THRILEDTEHL 7% ThHY, HhEKC
DWTHEEIR 1L 94.0%, 4eipd VII L 98.0% T
AL & U TAREREDBNT, WA T 4R
BETFAHT : ABEAEBC L0 TR W AN
i,

(1) ~T7 Y=oy 7

7T HIRERT-E 50 (@, EERIRER 350 fE O PSR ERIL
288 T, BT 823% HIRL, HUBLOWTHE
v 820%, sEsB VII ik 84.0% THIOM B~
TRERL, BiE, 2 v E v~y FLABOFHREIED
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$£38x = b R (8 REBTE 10518, HIEEHK, 1954)
Table 38. Relation between position of ovule in ovary and ovule fertility.
(105 eight-ovuled ovaries examined, 1954)
BB 0% ENMNE
iz Position of ovule in ovary =k
Ovules ((l%)sel) i - w v VI i (VAI:I()?Q) Tot.
) %"
No. of total ovules observed 105 | 105 | 105| 105| 105 105| 105 105 | 840
-’ # {ﬁ%;{z No. 98 98 101 101 | 101 { 101 99 99 | 798
Fertilized ovules % 933 | 933 | 962 | 962 | 96.2 | 96.2 | 943 943 | 950
~ X 53 {ﬁ%ﬁ No. 7 7 4 4 4 4 6 6| 42
Non- femhzed ovules 6.7 6.7 3.8 3.8 3.8 3.8 5.7 57 5.0
EE I No.| 4, 5| 1| o| 3 1
Non- fertlhzed (but @%ﬁ 0. . 1 L 16
normal ovules { 3.8 4.8 1.0 0] 29 10| 10| 1.0} 19
Non- fertmzed (but ab ﬁ%ﬁf{ No. 3 2 8 4 1 3 5 5 %
normal) ovules { 2.9 19| 29| 38 10| 29| 48, 48| 31
* i & Pea
ETIWE = ¥ R (7 REZRTF 50, 1955)
Table 39. Relation between position of ovule in ovary and
ovule fertility. (50 seven-ovuled ovares examined, 1955)
H % o xEAMNE
iz8 2% Position of ovule in ovary =
Ovules () 1| - Vit (43)| Tot.
(Base) T | T ‘ v ' v ] Vi i(Apex>
& # =4
No. of total ovules observed 50 50 50 50 50 50 50 | 350
2 128 2R {ﬁ;ﬁ, 2 ¥ No. 47 47 50 49 50 50 49 | 342
Fertilized ovules % 94.0 | 940 | 1000 | 98.0 | 1000 | 1000 | 980 97.7
.4 {ﬁ % Q’( No. 3 3 0 1 0 0 1 8
Non- fertlhzed ovules 6.0 6.0 0 20 0 0 20| 23
AN E
Non- fertlllzed but & % 33( No. 2 1 0 1 0 0 0 4
normal ovules !( 40| 20 0| 20 0 0 0] 11
2 B
Non- fertxllzed (but ab % @’Z No. 1 2 0 0 0 0 1 4
normal) ovules { 2.0 4.0 0 0 2.0 1.1
¥ aveyvexy 7 Common vetch.
Nize FRF2—eRy 7:773% HBN, R4 —bego—s5—

LR FAEMIC DWW CTE S BRI & D BETEY
BRIV IR, 2B LRDA%2ET 5 FERR7 o
== A419%, NV H YV T vesa—N—:463%, 7V
LY Ve m——:688%, 47y a—r~—:274%,
F Rz ey F:17.3%, R4 — beya—r—:120%
Thofoo TR DOFEEIHEOMIC 1K LAHEEL
bDTH %,

L2 2 IRk Z 22T L'Cl/\‘/’t:f%ﬁjﬁ:7 =]
~N—:1204%, NV H YT Vesn—n—:146%, 7
LY Veya=—:281%, Yy Tefu—s— :64.5%,

TREHRG AR EET 55 :380%, 3HERTE:
28.0%, 2 HFERETEE 1 22.0% EFE S, chb OfF
Y OEBFNE > ORI 2B & RIS L R FeR AT
5b0THEND, IEREETS LRLPAOLOZRHIE
KRB ROFEABIC BT 2 BFBEORLEELD
na,

HHEBMEIC OV TRk OB AR EIC & 2BHEDE
BERBDRIr-s et e, o —~—FLHREE
BT BRI W ORTRVWEBKBBR O, L
PEESNIETERT 5 KL 3\ TH S Rz RKOW
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sOEXE % KB =

(7 BiFFERF 55 50 f, 1955)

Table 40. Relation between position of ovule in ovary and

ovule fertility.

(50 seven-ovuled ovaries examined, 1955)

&% © B E &
158 Position of ovule in ovary =+
Ovules )T VI (%) | Tot.
(Base)) T | M | IV | V | VI a0
No. of total ovules /o\bserved 50 50 50 50 50 50 50 | 850
2 % i Eo {Eﬁ #® % No. 41| 40| 41| 39| 42| 43| 42| 288
Fertilized ovules o 820 8.0 | 820 | 780 | 84.0 | 8.0 | 84.0 | 823
L~ X B K { % ¥ No. 9 10 9 11 8 7 8 62
Non-fertilized ovules % 180 | 200 | 180 | 220 160 | 140 | 16.0 | 17.7
- 4
# ® % No 6 7 2 6 4 1 2| 28
Non- ferfgi‘rﬁfa‘} E“,‘fﬂes { A 120 140 | 40| 120| 80| 20! 40| 80
# % ¥ No 3l 3| 71 5| 4] 6| 6
=4 . .34
Non- fe;gﬁﬁ E’)“Vtufe‘; { A 60| 60| 140 100| 80| 120 | 120| 97
¥ A~NT ) —e~y F Hairy vetch.
A OARRBEFEFL, ZHOIKCHERT 51D TS HE, RERAKKEBETEIZDT, Fro—n—pgoF

ZRHBOMDBIC > TERINSBETHID &P
B s hoic, -

2. HEHRORBICES(TBREF

ZROFEC X DIEIC X » TSV REEELRT
D00HD, LKHFEI/a——11496%, ~vHFIT
Ve m—=N—[1622% QDB AZERETH» v L
B OERC EREETLERD R & 5 BBRO ZH L,
EHRBROERERIIZEC X 2BENRER_ LD S
C LRI RN, T B D REZRBOFERE S F 2 FT
BEREHEICTIEL, BERKRCOWTRIERIREED
IRFETER & B L CHIa /e B8 2 1770 - T2

SR I N BB MR BB O S OIS B8

T B, Ry o——DRBIBIEY AR R IN
RETERER-> Twb, BRREIRLACHICHE B
mah, HARCE-—Fe ) » 7RO SasH 0,
% DEHANCFERTE O BR 2 S Z X 3 AT
BT, ST ZAMELIE, RZAAsTOEM
LIRETHEBEDE TICRETROMIRECE - T
3, REERAET-BREOH 7 ¥l RE 2hieX
SRR 3 AV, BRTEMEREECHIBR L TEE L TWw 5,
TR L CEEIRE TR, BRERRHSEK L THlE
BTHROEBTEINTWAD, BWRIER LRI
DHEBOSHBLEBRCERE2BRLTWEb03 55 (B
213, 4, 13, 15, 16 £208),

BAAR REKE %o W B R (EEH

Table 41. Percentage of abnormal ovules. (Years)
. EHE - AERGg% ; EY s
cmuTE TOUERZH Ilyemyarh ROBHIN | T X100
Ay lid Total O?aﬁej: Z’h?%; Ovaries, having O%ﬁ? 5}1%%‘ ‘[ No. of total
Years ovaries tWo 10 n:’ 1 8 leach one normal Vanei’ avmlg abnormal ovules
observed ovulés a and abnormal twooe:mliggma No. of total X100
ovule ovules observed
ﬁ?ﬁ No. 72 44 21 7
1951 61.1 29.2 9.7 24.3
gﬁgzgyrqo. 147 92 45 10
1952{ 62.6 30.6 6.8 22.1
gggz;a No.| 165 69 81 15
1954{ % 418 491 9.1 336
B jﬁ?ﬁ& No. 384 205 147 32
Tot. { % 53.4 38.3 83 275
* Ry a—sv— Red clover.



288 A ERFBREWHE
Fa2k R K% o WM ER (K, 1959
Table 42.  Percentage of abnormal ovules. (Plants, 1954)
— - T , ZREE
swrn| EpEszy [FEAEEEE aupmown | SR %00
73 Total EHT TR Ovaries, having EHTEFE | No. of total
Plant ovaries Ovaries, having each one normal Ovaries, having abnormal ovules
ants observed | WO normal d nb n la two abnormal |——————— """
eIV ovules and abnorma ovules No. of total
ovule ovules observed
@gz;gz No. 33 13 17 3
No. 1{ 39.4 515 9.1 348
ﬁ%ﬁ No. 33 11 19 3 '
No. 2{ 33.3 576 9.1 379
ﬁ%ij{ No. 33 7 20 6 )
No. 3{ 21.2 60.6 18.2 485
@?i{( No. 33 21 9 3
No.4{ 63.6 27.3 9.1 227
ﬁﬁgﬁ No. 33 17 16 0
No.5] 515 485 0 24.2
{@?ﬁ No. 165 69 81 15
41.8 49.1 9.1 33.6
¥ 3Rk o—,~— Red clover.
F43Fk AWK % o B B E (1956)
Table 43. Percentage of abnormal ovules. (1956)
emry EEEELE B[ ERERE gy, | ZAEER, )
Total BT 5TH Ovaries, having THTLFE No. of total
ovaries Ovaries, having ach o ormal Ovaries, having abnormal les
obs ! 4| two normal © d rf nrm la two abnormal |[5200TMA1 ovdies .
erve ovules and abnorma ovules No. of total
ovule ovules observed
# % 3 No. 70 25 44 1
% 35.7 62.9 14 32.9

¥ ONVHFYT e a—s—

Hungarian clover.

ORI AFRREZR TS IR, BEMSER X
NRWOTHE0b, YARBEERLELT, DAlcs
BOFTERPERECAHE LT HBTEY A B RRET
amamgﬁwm&'3n1m5@@f%50#@5§
BRI Ut C DFEIC £ A3 R I S s,
<K%®ﬁﬁ®%thh®mﬁan—n—,A/ﬁUT
Velme—=Ne X4 —besua—n"~THO, ZTHEDH
BErernwid ke 304%, 329%, 220% Rl xhiz,
FRY 0 — N~ OBREEO BB MARTIN (1914) 3 EF
DT WBEEDHTH BN, D RERBROH B A
BRI, L ICEFIC L > THLHBET 5500,
FRBEDKRDAICHIT 23 DhaHb kT 5
DHERER, WA DA AT foo REFILE 41, 22 FKic
TR < 1951, 1952, 1954 S5 3 RGO BB IAHE Bk
Wk 24.3%, 2210%, 33.6% TRAEKRERLL, ¥725

AR WTOFHEED 34.8%, 37.9%, 485%, 22.7%, 24.2
%wRL, ZLOOMBEOEREID> THHEREE, &
BB \T 20% DL EOHRBIERAIRL, k7 o~~~k
05 EERBONEFRFEEEECES - & BRI N
Ro Lidis TR g —s8—, NYFYTvegm—r
A= bepu—nN_BNTR, EFEHORRE
FRBRCRETRUTED TREVDDE WL L 5,
ZTDHEDEGTE I V&V v e J O =~ :68%, ¥
T u—nN—160%, ¥ F=—exy F:47%, TNV
A2 v8~nN—:73%, B2 u—r,4—~:109%, BHH:
31%, avevexy F:11%, ~T Y —exy 5:97%
PEE IR, Jhb 1BUTTHD, FRETEEK
RENEERSHBREZRLTHBDDER VL
3. ERRBROABRICED (REBEF
EWREEE A E L2 MR S h, ZREND

Lo
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HOEBEENLDOE WD, DB RHRRIENRDHE
BB H- B EURFIREETTHETHBH, K
FERTRERAREEIC R A TAFER 2 L, B
AL tripping %5 L zichovdb b 3 RRNCIIEY
LoD DHBRERRICE fo, PILFHR7 a—s
—:192%, N H VT g m—rc—:293%, 7 U LY
Vera~—nN—1:307%, 7 0—nx"—:1579%, B~
v —~N—:155% IsEFE S, ThbDEHSLT
GATEBERELOLBc L 530 Bbh b,

Z DEDEHTRIEFRHORZH AL T L,
FF=—eRy F:93%, 24—t a—s—:50%,
TAY L g o—r—:32% Fig:1.9%,
Ny F:11%, ~T Y —xy F:80% THo ¥,

— R HHAERORR B FESTENIT C OFBOREZR
EERO BRI nwb 0 ThH o, A2 IdHFERECTRESR
DFCEMT A CHHIERTHMRSM L, BB ETER
BEZBHTEHE, ave v~y FERF L 19%, 11

IE S

% &N SEDTECHHAETH O, ZOMTHE, LH

PR RTIC - o,

mn % =

B DE BORE LT » IR, TEHNORKE
PROFLEMBIC L VRBOBELEZERAE DL d - fo.
Lizs= T LR IR S b e IRk O En Rz
B LUK FNEYTH D N KOTSRS R 3 5 R
REHBOERICLZHOTEL, ZREBEORERER S
TAEROFREEL, BIBHEOEfcL 3D THs L
SEBREIC X M,

VR FIEIC BT, 2REWE N L ORSk»s=
BLTOARABEHAREN, EICR A ~ besa—s
~ TR EE 4 TR ZRE U T iclins 38.0% & 8%
ENfec by, LRE{LOBESBEICEEDORES DB
o TERINBZBDOTRL, 2HECER/RLLEAET
b, BHROBFERE TN — LT OHMKEFCIHEL
BERRERE LTI L0 LEREART 20
TH 5T &EPMICIEEL o

FROIDIGERNEROEZRHKLETH O, HRR
REAEH TR L DR b DTEREANZ DR RR L b
XA5H0THBCERFECHASLRTEY, LRI o
= N—ONWTRBEEPZRCRTREDER B &
MEH LN, T B LT DARWIN (1916), yTJE (1950)
SRR CHAAR (1950), (LA K UL (1952) DM aH S
BH B '

L il FARZH BT RbnTd, BREBENK
Rzl BRI BIE S Ic B RBEER K> T

BH0THY, »h3EHRROEEREASIMEH TR
Dht, & ICHRDER U 2DEHE7 v —rv—
NYFYTvesm—rne Zf—=bega—nN—THD
b OEY TR EERGRSARAZHRRPCRTREALE
RiedbDTH BT LBBDBHN, EBEFRIB~1N—T
AR, BROBIA < WEES 50 EEEBOHA S e,
ZHIRERTRT, SaT5 2RO LS EREROL
ATh, ~HJOERREIZEL, BELFIEITFEX
1R FA IR DS, A% 2 WL BB TRFFR
Fo LCHRIRET B2 L3 likd, © OBRATFERR
IR =N ANYHNVT Ve op—N—ETEHINE
(4 41-43 K £4).
EFBRTEROBRREELNIR - b DMAEER
WIETEEE I NS, ThLRFEBERECRIESS - 2
bOrEbI, RAREHEHOZRC L 0EROES
MEZBNREEDEEL S,

V. BORLICERT S FEBEF

&ﬁ@%fu&ﬂﬁ®%i@ﬁpmx$@{®§%?
DHEVEDLN, LrIZBOBEEC LY, 23R
RETFOZ S BREHORK L 01 L A% OKREDR
BRY, HbKOBM & 52 R Rk, oW
T NG R OIRG O E 2 1D R B0 T 7
B, EOBLBHETE SN Y EFR T 5D OE
B R Uico

(1) BREPMEE

TE DB OB AR FER+ 5 B D @R R T EX, BREE
WX BEFEEFNEETH b, Thiciik s DRYER
DIEFRSEAEPERC I %, <~ A BEBDORR:Are D
Tt GURLEY (1931), COOPER, D. C. (1933, 1938),
COOPER, G. O. {1938), HAYWARD (1938) & D& 255
DM, THTr Ty, A4 —besu—N— WHTED
BEAEBIC DN TN T WS DB T, FDMDIEY
TRIBEC IR TWRWEDORE VN, TRTARHKETIT
BN AIEGCB 3  ER R FRED » ) — X5 EEL L
%ﬂaw%ﬁe%am MEDFEEDEIE U T8 {REEW:

CREELEDOBEAIE M Uik,

L%ﬁﬁi

EFMEFA v Y~ X2 ERT 50, BTE (25 %
24 BRI MR SRR L, BE Lic. BRI S O iR
UIEDFEBE BN T DI (Fe5 B IRER & BEFT) 1
m§vWm%%mii%%bf@@ﬁa&%@&&ﬁﬁ
BZHHDD, FERRFLLHLUOENDT, FbT
EBxHivEE, F-—FREROBDERBERRICH~T
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BD/NIWIEHE R L, FEROEEMEIICEEL 2. EBER
foo LR FRAEMNTIE L TR/ NI WOT, BB ETTF 1) ERERE

B ¥ YR &E- 7o, SEEBERKR, F-—-REHMN
DEWHEBROMFB L EBLTENOEEYH bbb L

oo MOENIRR CTHAME T TR S M,

BTE (8) A EINRI OIEFE OREL 5 44 B R
Lo i< A BHEYORREZ L OBBIC L DO 3

Tw—FieBFBT EBHKSD,

UKk E H F o F FE 4
Table 44. Normal embryonal development.

e
%ﬁg EE(§E§}Z Plants #
Date after ARy | =N =t 71»"7'25'-_”_ ,\yﬁzz‘::\*_
flowering Red clover White clover Alsike clover Hungarian clover
BB o # oM _ -
242 4%1 f Proembryo . _ .
rs. formation _
A s FEC S 7 S S R N S -~ S - (1 A S5 -
48 B [ . Proembryo Proembryo Proembryo
48 hrs. formation formation formation
3 0§ |BRRD M ook Aok "ok
3rd day differentiation v 7 ”
4 A goty%do? B Wk Bk Bk
dth day differentiation v ” "
5 H FoE B E 8 A8 E S L8 aRE S & H A E
5th da Cotyledon Dermatogen Dermatogen .
¥ elongation differentiation differentiation
6 H & = T ¥ o ot B F B 4 o s g by
6th da " Cotyledon Cotyledon Dermatogen
y differentiation differentiation differentiation
9 % 4 & M = F ¥ 5 4 3
7Zh daEI Ist leaf Al . £ I . + Cotyledon
y differentiation _differentaition
B  (Zh) fF Pl?ﬁts #
{&b B B VAU NN 8 .- o ) s
ate after 7 e FFesm—sN— FFZ ey F Z g bes T — e
flowering Crimson clover Subterranean clover Kidney vetch Sweet clover
24 g B — — — —
24 hrs. — — _ -
48 B [ 2 < S N < (A SO SR~ S 12 I 1 S -~ S (NI TV O~ O S
48 hrs Proembryo Proembryo Proembryo Proembryo
: formation formation formation formation
3 H 5| + il + A + [A =
3rd day » " » »
a8 |BaE2enl w o w o | a
th day differentiation ” ” 7
F o S b WIHBEES LS
5£t3h dE Cotyledon Dermatogen 2 » £ " , £
Y differentiation differentiation ’
6 [ A E FOE G 4 M EBRE S LN E8E S & H
6th da H " Cotyledon Dermatogen Dermatogen
¥y differentiation differentiation differentiation
F OE M B H FOE 4 B
7t7h dEy Cotyledon Al . £ Cotyledon il . +

elongation

differentiation
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B % =) | 7 7 %
#® H ¥ Plants
Date after o 9 aAVEVeNy F AT Y —aRy F
flowering Pea Common vetch Hairy vetch
LIS A S 11 A~ 5 S —
2424%1 M Proembryo Proembryo _
rs. formation formation
48 K M iz ot i £ E’ll]roegrfnbra) e
48 hrs. ” ” formation
N WS L
3§d dE Dermatogen " . £ il . £
ay differentiation
F ¥ 5 o8 -
4;1}1 dEl Cotyledon m . + A . +
ay differentiation
HAEKRE &S
531 dB i . + Dermatogen ird . =
ay differentiation
6 B T OE W E BM|F OE & {6 B I EHBE S LHE
6th d Cotyledon Cotyledon Dermatogen
ay elongation differentiation differentiation
o OE o 4 # F ¥E 5 & 8
7t7h da Ist leaf } " " L Cotyledon
ay differentiation differentiation

A. jﬁ%&n—-n‘.—»@

IR/ O—=Nm [y m— N TUH L 77—

NYHFYT veda—nN—, JYLYYVegO—sN—

BTesa—Nm, F RNy Fy
B 24—t p—r—H

24— befm—rNe—

C mi & =

BEH, avEV-Ry F, AT ) —exy F,

ThBO 7 v — 7HIOERD, REYEHORIESHE
I BFBERMEDRECHZDTH> T, BEDHD
DRI ERNH ZDOTREV, HIb& 77— 7ORE
T D\ T D RRR AR IR T %,

A, Foao——

BATEHE 1B HOWA3e X 0 2/ v,
DWTERMBRHEORSHE, Sinefissicsty
AR RS B SERMIOSHIE & fe - THIBROIESR
LB LD, BBAIMED SR IEE T, *
TR U TEMWERRIERT 5. iR S8y HG
BHRDOEHR LR T 5. COHESHEE RSB TH
B RHSTERFLE & KHA D EBk D — sl i 2342 L
T~ v EEERT 5. COWENTEMPTHY,
Tk DIGEE Mo CTFEEIC RET 5, FHEIBS D
ET 3BT EGRENTS %, - OBESELLHT
FEDONTROE DM/ INERDBET S, T INERE
—REL R BHDT, COBERVESMBETTT, &

W GRS TR R T 5 (BE6-9

B,

B. XA4—bF-Ha—sx—
BATIEHESRC XD 3~4 T X 0 7s B REFU DRI

BARIRT Bo £ OISR L KT 5, HHO

FIRREHIIIRR AR BT 503, MEOM AR L TH

B, RIR%EBRFLERS & MBI & ohihic ¥ TH

Uit B ZORE THZE R, SR M,

FHEMUACA 0P THRBARE T KT 5 (BHE 10-12

ZI8),

C. & =z
HEAETRESZC X O RTI OISR L TER L, fei

HIDSHIE % , SRR A TR T B 2 LI A4 — b

20— N—LRBETHEH, BiLDEFBIROEENNE

BTGB s iR LR s s b, BIRE

#ih3 BRO BB AR .S S, FORTRME
WERDIEIRICIR 52 & ThH B, BRI LH I TH

b X OME THHA T, SHEBES U, FEMbr

TR URBMRIC FE T 5 (FHE 19-24 1),
FOMOMHAIEH DM RER, REEECELOER

IE-7Td, BELFIE I/ Vv—7HRTHEETE- 1o,

2) 1RFEEDICEIT S 1 LEERIAEFDOA
1HRIEH T, 2HRMHREZBLED, —HDAIFHE
BUCLRFELERT S LR OREE T 2B rsE

THH50, TLTEDELEBEREEZDTHAHS
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B ERFRFIRIT IR

DHIEHC T 5k, TERNOZRIRE 2 B ORER
HEA HEHE Uic, ZORMRTRY » — ¥ — DY THIN
T B

T A BM—EATRELE, Ex 2BEOS
BEHD, 2B AMOMBREERL Tk, B—FBE
P DR ER 2 W RHIC R AT DERIFRA EH B ik

7%& 48 B—— R HEIREL 2 I e O
BEBADL NI, HHERIZEDORIER 10 ThZE 30
AR ONIASBEUT T TH 2 b ivkeds, —HOREkTRE
NI DENRED/NEDOTIEEF L Tiiz,

Ttk 3 H— ZHRE: 2 WM HEOEENE- & -

D bbb, EBIERRIIIAAEE LB AD,
HiRE 2L, HlE T 50~100 fEHOMRSEL B DR
CHEBEALTWSEY, —HFOR CRITIROFEEEE
TREAEIL L OWMEFHMHEZRL, BIZLWEER
IR ORI ZEIE L, BB 2 R KRR AR
R U TCHBOEELZEL Tk, O T,
HIRD A L TRIEEHEORE S HHR EEHNEDD
iz (FH 2, 5 ), .
ZB% 4 —EFRRTFEMHRA D ~— FER
2L, BERFEXIERLCTFERRIED > T 501k
U, — A OBk iiE OB ERT U ORI
L, DD RARHICiE L AR E

L, BREEREIL Lz LRHERE LTV,

FB# 5 B —EFRRTFEMERCA Y RGR 75
H—HERBELCWBEOS L, —HFORRLTHEEE
CELDOGENRFT, HETOEONBEENHIIL
BRBICHEOBERETL T,

FHR FA—TEROZHEER2MMEOMFEETOER

UEOBEERI D, K7 o — "~ TrRRERHROITR
SEIRC B Z R 2 IO RE DENEDH BN, £
OHRMEMOERFE 20 bE, FEMUBCEIIEER
1B ERPSERN b D Eln > TnWB E LRI N,
DD LK FetE, M v AV T vy a~ri—, 7
YAy veda—r— HFTefa—N— & Fz—enry,
Fo R — beya—N—BWTH LRILDOBMETS
Ry —n— AT, FH—TERNOZBRRNCRE
DEVBD LN ORFIRSEPOEL BT, MBES
BT OESE 20D, FEMUIAE TR 15
ALDHERE L Tinte,

LI RIEB D%  BERREICRRROBWRENE
DONH, ZRHOBWER X VEERETFENELEMLE
CXOEDRNT EPHEEREIN, Lichi- THEBKE
DEVWARELEAT S bORZREBOROBIILTES
ST eMHEIR, COUROHEEEZEL T D0,
o v — =2 A, BHE 8 B O TFER OSH IR
2R OWT, IEDFEE D25 2B B B Uk,

HRZE b RowTw<, BT 55 HONELIE
HOMKEEEZD S D 255%, LRI BOHD
61.8%, MEFA—DbD127% THot, ZDREID
PRSI ORE R, LERTESERDE NS
CEMPERIN, COEMEBES M IhIE
LRI WILER DI T AR AN B 5D LED
No, EHBEGRBAROCERE 50, FOMED
IR Wz L X b, BPBERICkAL U TERDET
THBEME L, Lkdi- THOEBIEN G AmITE
IR Wb BaTiTBEobd TR Wa EELD
nad,

(1954)

Table 45. Difference of embryonal development between apical

ovule and basal one in ovary. (1954)
53 L
Difference of embryonal development 2t
R SRR kB B — [l — ’lﬁot
Basal ovule is Apxcal ovule is No. difference ’
prior to apical prior to basal between both ovules
F B %
No. of ovaries 14 34 7 55
observed
% 25.5 61.8 127 100.0
* R w—,~—~ Red clover.
(3) THIFAEYICHBIT DEOHHBERDORE EILELE SHEIREDBAGICHER T 5 & L ¥l - 1o DT, XN

EZDHE
HEOWEE X 0, MHHICHEET 2 A BRETORB

REEILT 5N OCIGELOBHEEZ b i< E
BhITn - T2
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PEORERBERYE:OHEARE®RS5 B, 10H, 150
DEIIBANCIE U refl B35 46 iR+ <, BITER
S HIC L THER B BEDORIENH bbb, LadED
HIRR ORI R W T E I U - oo = DAER
L10H, 15 B b2 L FET, & » THOMEIBORRE
MTZ SOTHREITHROE P d b T
5 &75>5H’—> o

B DREBIEREDIEDORKEIRE AR LIcDMH
TRTH5, MEDFERES B HT Ik, THRHBER
MERA: DBFER T B HN% 5 B2 DI TR Lic, BEfERR
5 BB AT, dtat s 8 WARBkR 62 #, 4
FRER (BRHE) #4002 496 (AT, + DR O 407 HIEFH FHERL
Bm ?% D D8I (17.9%) HIHE-BEMHETH » 7o (5
o 89 MHDFERIEMEL DV 23 [ (25.8%) kR

E2

FAx REELEHKOFEMBERHBER

FZXETH - hedd, = DREFXLSEBEARTRET 496 Bics L
T 46% ORZRHETH» 7. DD 4L {H(461%) 1k
BA/E#R 4 B, 2115 (23.6%) xBATEHR 3 B, 3fH (3.4%) 164
F%EJTE@% 48 B5RS, 14H (L.1%) BE{EHk 24 IO ERR
FRRECHY L Twi, Licdis T3 %"Ekﬂlgﬁ}: [
> CHRBMIBATEHR 3 B, 4 BB EIDENER
Tk - 72, BER 10 H OB TL, REBLEIEHRO R
DUEETER S5 R, 68, 7T DORBEEYRL, FHERE
FEEE (BA7E% 10 B) L OEEMPRL - F D LTE R,
BE7EH 16 Ho 5Tt 10 B OF & RO T, REE
REMERD KA ABATEHR S5 H, 6 B, T HOREFEE L
o Tk D, EFFEEIE GEER 16 B) L OERERIE 21
SF DL TE 7, ULhd o OEEDIE BENGK TR
PR T SRR R AR R BB iHE L, %

(M7E#A%, 1954)

Table 46. Relation between position of ovule in pod and percentage
of undeveloped ovules. (Shirohana-Kinusaya, 1954)
4 B % 0% & fE
Date aftex&ﬂovx(rﬁin?() Position of ovule in pod =
(3} . Vil (%2)| Tot.
(No. of pods) (Base) i1 m w v VI ‘ Vi (Apex)
50 5th day [y No-of ovules | 391 3| 4| 4 4l 5| 7| 14| 8o
(62) ohserved
l % 61.3 | 21.0 6.5 6.5 6.5 81| 11.3 | 226 17.9
105 10th day |z I;Ib"s’;’f,egv‘ﬂes 3720 3 3 4 3 21 2 93
©3) % 587 | 317| 48! 48| 63| 48| 32| 333| 185
150 15th day gy No- of ovules 1 o5 1y 4 4 5 5 8| 20 85
(58) observed
l % 431 ] 24.1 6.9 6.9 8.6 86 | 138 | 345 18.3
* B H Pea
BIR HREEERZOMOFEEERE (H71E#8%, 1954
Table 47. Embryonal development of undeveloped ovules, being compared
to normal embryogeny. (Shirohana-Kinusaya, 1954)
B’ o 3 g B
Embryonal development
1 % TR BEILHE ” ” //’ ” " ” ” 2k
Date after flowering Non- %Sﬁ?z? 48”" 3,)3 4”’ 5//” 6//" 7//” &H ,lf“& Tot.
fertlil-e 4124 hrs. |48 hrs. 3rd day (4th day 5th day 6th day |7th day |Qver stn
zef) growth| growth| growth| growth| growth| growth| growth|" “erow:n
## No. of ovules
5 H 5th day f * observed 23 1 3 21 4 89
{ 258 | 11| 34| 236 461 100.0
#% No. of ovules
10H 10th dayI ¥ observed 33 4 6 1 z3 15 1 93
{ 355 43 65| 118 | 247 | 161] 11| 1000
@% No. of ovules . .
158 15th day | observed 27 1 2 10 21 18 6] &
l 31.8 1.2 2.4 11.8 247 21.2 7.1 | 100.2

* @ o Pea.
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MR F R RE

B8R HEELEREKOKRORERE

(1955)

Table 48. Embryonal development of undeveloped ovules, being

compared to normal embryogeny.

(1955) : o

oo ¥ B B KB
Embryonal development
. . " 1 n 14 o
4 —_— B 3~4 | 5~6 | 7~8 | 9~10 LIAEE 4
Date after flowering Non. T i A 2 Y " ” 1 gver = Tot.
fertilized|24-43 hrs:} 3rg~4th 5t}(‘1‘6th 7t}é_8th 9t}(11—10th 11th day
i | day ay day ay
growth growth| growth| growth| growth growth
% No. of ovules
108 10th day Jﬁ%ﬁ observed 3 1 4 20 45 3 76
| % 39 13 53 | 263 | 592 3.9 99.9
2020t day | BEH Deoes e 2 0 7 18 & 14 13 81
l % 2.5 0 8.6 22.2 33.3 17.3 16.0 99.9

¥ agveyve~xy F Common vetch.

BREHEEXELE LD L BEbhk (FH 17, 18 21K),

YNy FTHPWEL AL EROMMT, $48
FIORTAIL, RE Bk O AT MBI 7 HATH
DREBETEORELFLLTWE L MBS
iz,

BEI Iz v 2 v-~y Fleit 5051EH 5~7 HEF
DOIRFEEHBIR L & 0 TS, FEMGENR
ADBRETEY, ROVIHEE LD c ORI ES ¥ T
PROBELSTHNE WS Ehni kS, RS
AN LD, BB RE SN AREFR, KR
EWOGALRE, TORBMIEREER DM  PIRATL
FIED 2R & O REBIEDETH Hbh, FHME, F
BEHRPCE > CLORELELTEDOTH B &
Wb 2 hic,

11) EZREFSOLER

BRI R Eh e KRBT RAE, BRI DR
EET LK LELY, TOABRLROREDODD X
DBDOTHMRLDDORESLFTELRLIBEEDSL DM

FOR IRETFOLBEROLR

Table 49.

HBNDB, LrdbHillasd008r0KEHEEDTH
LOWERTH D, Licdis TARET-ORIBHIRTE
DR BEME 2 TR ETHHOLELR ST, KHMH
CELNERRETFOSREES, ERNHEhOSER
SIORGOGBERLLET S 2IC k- T, HERE
1 U D AR & HEER A 2B 72,

1. EBAE
HRIEVCEBEF PR CERMEOES LD, =
vEV-y FRHAN,

FHRHEBEER 5 B OIEF 56T MR8k 50 M50 &, I
12 10 DA LT L DB L N ATRET & 2z,
T TIRELE, Ty — 2R3 n AREEO® b
—ya v NG VY ATERERE L,
F T 105°C DEHRE T 3 BRIRORMNE Ui,

2 EBRER

ERRERERORAREIGERILE 13, 14 Mic, K&k
BT OB ERIBEEHEE TH 49, 50 RO L.
BE O X 0 FEETIUE, KBET 821 f M 705

AVEY Ry

(B7EME3E, #E5 821 ki, 1954)

Variation of aborted seeds with respect to dry weight.

(Shirohana-Kinusaya, 821 aborted seeds examined, 1954)

¥ 1 & &
Dry weight

lmgllF | 4mgll T | 7mghlF | 10mgLl T | S0mgLAF | 100mg 2L | 150mg LA T | 200mg 2L T

Under Under Under Under Under Under Under Under
1mg 4mg 7 mg 10mg 50mg 100mg 150mg 200mg

ARET
No. of aborted 705 742 751 757 760 769 808 821
seeds
BAHE (%) 85.9 90.4 91.5 92.2 92.6 937 98.4 100.0

* 3 E Pea
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g£50% ARETFOEABRRORR

(B34 1081 ¥, 1955)

Table 50. Variation of aborted seeds with respect to dry weitht.
(1081 aborted seeds examined, 1955)

[ T Y B
Dry weight
1mgll'F 4mgll R | 10mgELF 20mgLL T 30mg LA 40mgLL T
Under 1mg!Under 4 mg|Under 10mg| Under 20mg | Under 30mg | Under 40mg
ARET K
No. of aborted 950 1052 1066 1074 1080 1081
seeds /

BEEE (%) 87.9 97.3 98.6 99.4 99.9 100:0

¥ avxv.~xyF Common vetch.

2

200

Dry weight (mg)
(8) hel

2435

WMikea (@)
Days atter tlowering (day)
FBE ERRTHEOLRELR

(50 }i¥sy, 1954) * B
Fig. 13. Variation of dry weight of normally
growing ovules with respect to
days after flowering.
(Average dry weight of 50 grains, 1954)
* Pea.

=

Ovy weight (mg)
(8) B =2
1

L L

1
%0 %

Wit#Bb& (B)
Days after flowering (day)

I
5 0 12 2

FUUR CEERFTHEHKOLRER
(50 ji ey, 1955) * av e veNy F
Fig. 14. Variation of dry weight of normaily
growing ovules with respect
to days after flowering.
(Average dry weight of 50 grains, 1955)
* Common vetch

$2(85.9%) 1k 1 mg Wi/ WK TH D, 1mg s B E
B8 13w X EEETER 1 BRI O E R HRE RO
ERTHD, FHER 10 BOER 6.9 mg icififziat
RERETL 514 (915%) Th b, Lichi- TR
REINSFKRBFORBAIC OB ¥ TeET 5
LDTHBH EBHEEIN, avey Xy FTHH
OB T, 1mgicifkia W itkiss87.9%, BATE% 10

HOERFEBEUKROER 4.3 mg iR WARRETH
97.3% R & iz,

PIEDOMREL 0, REETFOXREEHL, BIfEk 10 HL
FIO®m < VIADBEIC L DFEE R EIELT\WE T & H5HE
EIN, BRORBERNESESBELRE—CL, 3k
BRLOCARVELELDDE WL LS,

Iy % =

LR FEHC S WTFEN ZHR W EN Lo as
EEOR LA DA HRE LT LKL RT3, i
OEHDBREBCERTE2LDDMN, b 2FBY=T
LTWTH IRPARRREARD C ERZBOHETCL
DL 2 & 5o Foo B BRIER O DB(LSHT A
DA T BESIC & OBIRAEETIE S SO R T LI
A, BRAEFENEES LY, LERTIEZREOFRS
e 2 WO —F e RERBEDHESS bibh, FiE
LS F el TRDIAOR TBIL LT LR L AsHE
BT 5 LD - 7o, UL BRIESDZIM X 04k
FEA L E S EICHBE O 2B ARENA LN, DI
2HCEEAMNEY, ~FEA B> T2 ET 5%
FECEC LRI SHEET200THED, D24
DFE D2 B O TR TR OE R DE 555 <
Z OERAR, ERGEWMER S 5 bR L e Filk
SEHICA D DB X D FBvied Tl L HE
AN, 2D ERARBF-ORNBZEMBEDOHET
ERRBERBOHANEh- et LEEST SHIERD
TH 5,



296 BB RFERETHCE

R FAEY TR KN « DRTRFEF 05 6 h
B8, HRIEHCHBBEL LY 1L~ TH
O, LHbBE, 2 v vy FETRROGHEHICHE
CHFTHREBRD DN, Do DHRITHERIE 2 1
LTRSEME L REL R, BECR W T L (1955) O
EWE DY, BEOHBL I T NLBHOL 113
BHRORDBICEZ2BDTHIC LRPELNLTH B,
L= T h b OB A RRE T SHE WO 7y
SRR FELET 5 b O EIES T % e DIERAFEN
By Th- T,

BETREEEOE L Mil»DREBBEOETHOL
h, BEfE®R 1 BRI OREIRE TR BT 240 % v
TEMEDLN,avEV-Ry FTEEBOBEAZRL
Tz, ¥z, BREBOLRI X > T RRETOE
< EBETER 10 HLFIOABFRETELELTWS & &
Bobh, BREPNESLRE - URERENEDR
foo T OUEREIESELE E, PSS B IEES LRI
EHMTHD, FhO 1RIMEGCRT S 1 RFED
B, b TFEMiBEcritsc L EBELT, B
BOROHKBHEBCE W TIHBCEESY S TS0
COENTHEAS LEZIND,

LR FIEMTIIRBAKDOFEA EH LRIKT, 2HFKD
HERZELSBCLPR D Righ e, BEROZHOHE N
KHb b0 2HRIEYEFOLDEELZ bRBEH
SR TRRO TR & W &S RERT IS
ET5008B 420, ¥FTFEROSMGSRELT S
B2 RIS bND, LobBIEEE, Bfck
NCHERI ORI RBREDSB RS ME TRD BN
TnBT Enb, ZEBROIROEBIEGRD RERE
Lo CRHDDTHPDIEHEEIND, B LD
B E LCh, BERSOBRER L 2AR5H%E &, Ko
EEDEEFOESBEORREBEZ bND,

THBIL, g, RO ROV (1954 a, 1954 b) 1Tk
SOEEEHICE AN RBIASARECL 5D
LU TWBD, KMTFESER, AT 5o s
BERLA~LEDZBDOTH D, 4 e DR Licks
DOLGBIRTEZ 52 LR ER W, 27T, BRED
A A9BE) A5 2/ v FoREWT, BELLER
WA BMER DT HELREETHHR L, hRg, i

BWTREMAERREROEEY R 5 b C B R

MBEWERLTHDH, RO &FISEBERIERG & L
TIERDERTCE WARETOFRRAYHBET D 21
HisE R,

ROMGBICRIBLEZ N E V> T, FOREITMHE

HadDTHRL, RETIHBALR, HoBERDmML
FEFOHNBHHEITLENIT/REND, HELETFOR
FHC & o TS 2 1RO TP B FELES
DTRIEMDEINEEZLDbRD, LORBRRDHS
OHRFHEEL T THEALIY, BHHLEBALRLDL
LTHETORIUbcK { T & Dl kinRLEY & Kk
BT E ORI OWTEHICERER A B NETH
55,

VI REE{EERTETRREOBIER

T AT O IR AR BV R YA A TR A 40,
L GEIC 35 W T b U B B R LR IC & - C i
INTHBZ ERPETH D, Lichi-> TIEMLEY D
REAIL, FRAEREA &+ 555 OREMEER
WCEAMIY, KIHOIRIETEI—FRUHDOELD,
DOREFRRELHIT S LSIMKET, FCRRERE

RBEDEELBND, Lo, &UAEHOEREC.

X ORLEYGORE 2R LIS AR RRENT 2T
BH5L, BRFAILEGSEIMEEINSLLERBE
RBEST5DEELBR, HHEHFCHBNIRD
TR 5T 2 R ORRIIRE LIS 2 THEN D
HELTL B, ‘

= OHEIOEREL BT 5%, ABWICEULER 2
FILBA BTN DR LEMOWEE L EINT 5 tic k
> T, RIRBEEHH BB 0T i HE Uiz,
(1) EXWBCLDIAREFOFIR

ELIER B, REEH =, K5 3B ERIC &
5HDT, LOMNIN—D0KFTHFETInkenh R
T3z ki, TR TARRICRESEAHIR TS
A L CEEEER IS L, T OMEAET 5 RRE
OEEFHE L T,

1. EBA X

FEEIRE T B, BMFBRD2v 7 ) — VR
WCHERE Ule AT e » oo MEMENIME T, #5558
Feam v, 196045 A1 H, 60cmx15cm it SEL,
RERAT T LRI Ui, EEEHOEMEREED
M TH b,
HSLMBIBIFE O & BRI, 440 (0%, lem A
15 meshes) Z A\ CTHEY D LT HE - 1o, HHRICER
DOEBELT RV, BOERARTHS, oAl%
FEMTRODID Lk, BERDR®D, L h bem
DEX ETH WD, LDk d Tt EnWBEY
KA T L - e, MERZRDOWL TH 5.

7
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B/l EH B oE XD R (1960
Table 51. Effect of the lawn with respect to controlling the light intensity. (1960)
[ ) FA]
5 Time S 3 (E)
Treatments - m 9.00 4~ §if 12.00 4¢ # 3.00 Average
9.00 a.m. 12.00 a.m. 3.00 p.m.
x5 L] X
Check 45.0 56.7 327 44.8 (100.0)
ol .
One sheet of lawn . 25.6 34.3 17.3 25.7 ( 57.4)
B2 KK
Twovsheets of lawn 174 237 13.0 18.0 { 40.1)
ZH ®H3 X
N B 117 146 9.4 11.9 ( 26.6)

* BEQ3EOVBHETS 5, BANZ 1000 v 7 2, KREHLEBHRGTH 5,

#* Each number is average value in 3 repetition.

1 x5 |/ K
(2) s 1 KX
FSY IR THE -
(3) a2 KK
e 2KERIK LTE - .
(4) EHYIMX
FAYH 3 HERICLTE T,
REM O ZhEE, TR 1B (EXA) cHZRES
5BREFHA LTI, 128, 1580 3Ekbi D H#EE
Lize % DEEREEE 5L R,
BE /R ILERIK 10 #ka Rl LT, %@é%&%
FXHE UCRREY HE Lz,

B2k BAELEOARETHIAR

Unit is 1000 lux. Leflected light is excepted.

2. EBRES
FEDOREEIRE 52 RICRTED THL LB O %
EHE Bk, IbERKORRER 4.4% TH5HD
L, FEewh 1 HX 1 525%, Tk 20K 58.3%,
S0aRD 3 MK 61.1% T, WET BRI OBEHEIX
B Liedst, EIBEEHLAIIE S B Ui 8RR
RN Ute, AT RIS SidFe b T A 50 FEE ZE M
L, RERCHT QB OFEEERELLECS
# 53 FICR3In S SRE IS LIRS 5% KETHRE
A IRL Tz,

CORRL D, SR EIR L CEMLER 2 3B
LIk b, AEETOBMEERT S & oS

(1960)

Table 52. Influence of lawn treatments on occurrence of aborted seeds. (1960)
20l w B K No. 1 Check
IR, A . | T A | e B (%)

Plﬁlts Ncaf.g of p%yds Iiﬂlfo.ﬂgfﬁ o%xizjs No. (;fe eadt;orted fﬁéff;jasggegsf Arc sinY'%
No. 1 65 31 47.7 43.7
No. 2 58 20 34.5 36.0
No. 3 11 82 38 46.3 42.9
No. 4 9 74 34 459 42.7
No. 5 14 100 53 53.0 46.7
No. 6 7 49 22 449 42.1
No. 7 8 60 28 46.7 431
No. 8 8 58 17 29.3 32.8
No. 9 6 43 19 44.2 417
No. 10 7 44 19 43.2 411
£t &1 633 281 44.4 i fverage
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202 BEHHIHK

No. 2 One sheet of lawn

L S # BE Bt R 2K 2% thr;.ﬁo’fﬁ;lir%ﬁd Iﬁrfmfgé%gf Arc sinY%
Plants No. of pods No. of ovules seeds aborted seeds rc siny %
No. 1 4 21 12 57.1 49.1
No. 2 1 8 3 375 37.8
No. 3 4 26 12 46.2 42.8
No. 4 7 55 25 455 42.4
No. 5 4 28 19 67.9 55.5
No. 6 7 50 25 50.0 45.0
No. 7 10 75 43 57.3 492
No. 8 5 32 15 46.9 43.2
No. 9 3 22 11 50.0 45.0
No. 10 3 22 137 59.1 50.2

B 48 339 178 52.5 Wi Average

203 BEHVWZIZHEK No. 3 Two sheets of lawn
LS # IR 2k 2L % N/g E%fﬁgab?orzt‘zd Pzeirfgnfgé%))f A inY %
Plants No. of pods No. of ovules " eeds aborted seeds re siny %
No. 1 5 40 22 55.0 479
No. 2 6 43 28 65.1 53.8
No. 3 3 22 12 54.5 476
No. 4 3 23 17 73.9 59.3
No. 5 2 16 - 7 43.8 41.4
No. 6 4 29 21 72.4 58.3
No. 7 2 14 10 71.4 57.7
No. 8 3 22 17 77.3 61.6
No. 9 8 58 25 43.1 41.0
No. 10 9 64 34 53.1 46.8
£ 45 331 193 58.3 Wk Average
204 BEHBIKK No. 4 Three sheets of lawn
, . ] ABRETR |~ B E %)
Plmis | No. of pods | No. of ovuies | No- of aborted | Percentage of | Arc sin/7
No. 1 2 14 8 57.1 49.1
No. 2 5 36 19 52.8 46.6
No. 3 1 8 5 62.5 52.2
No. 4 1 7 4 57.1 49.1
No. 5 3 22 11 50.0 45.0
No. 6 2 15 11 73.3 58.9
No. 7 7 49 33 67.3 55.1
No. 8 3 20 15 75.0 60.0
No. 9 1 7 4 571 49.1
No. 10 1 7 3 42.9 40.9
R 26 185 113 61.1 ¥4 Average

50.6
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FE53R/ HWRRiHd 3 RBLAIK D to DIE
Table 53. t, value. 2

1 X 2 KX 3 R KX
One sheet | Two sheets (Three sheets
ﬁChHSch 2.31% ~ 3.77% 4.06%

* teon=210kcx LEZE significant.

Itz

(II) HELBCLEFREFOFR

FEHLESIORZHIE+ 558 L O EAE L L
foo BIBRMEER R T4 5 BEDEREIR T &icd
b, EEINDELEYDESEYED L, T L -
THRLIFRETFOEEBE L,

1. E8A &%

EEIRTERTS DL Ry bR W TR -
oo MIENZBIE T, ShMRE A\ ie, 196045 1 R
WL, #o bY0 1R E Uk, BEEERERE
R MBERRIRDIML TH S,

1w o’ K

2) FEURK

BB AT ThREEOF MO/ ER YR U, Btk

" AHMELTR BT RCOFER LRSS & TRIED
M i Lo -
(3) 2B
%%E?@&??«L%mwaﬁ%®a%%
Lo
X4 #y MER W, RBPICEE EO2EEF
R E UTRRRER L PE Uk,

2 EEBESR
HEORBILE 54 BICRTE 5 0 T, WRROFRRE
47.9% WX UK EEGIRIX : 55.6%, TG < 64.8% T
0, ﬂh%%ﬁﬂﬂmx@K%?mﬁM%#$bto
FAEERIC X 5EEMREDRE, B 55 RiR4m
¥W%Enﬁ#%ﬁ %%nba LR o fe s
SERX TS 5% KETHEER R LT,
CORREI D, EROHBEIARRETFOFERL TR
TERWHATHY, £FEED L kR
RELOMOERIC & » TESBE XN DL, KR
DEMEIEL bDTH S5,

(II) FEAPRBEFDOFREE LRI & 5H% BE

BRDIZE{L

BEETED LN T HKOMmEHBIC & IR el
HEAOEH R, BRHROMOBLCER T 5 b oS

EME MEALEOAIRBETFHBIAZFE (1960

Table 54. Influence of removal of leaflets on occurrence of aborted seeds. (1960)

0l ¥ H X No. 1 Check
- s ; AR TR N F2 E (%)

# v b 3 b5 B R A % .=
Pots No. of pods | No. of ovules No. Zi eadbsorted fﬁéiféﬁta sg:ec?sf Arc sin/%
No. 1 11 86 53 61.6 51.7
No. 2 12 95 39 41.1 39.9
No. 3 38 21 55.3 48.0
No. 4 71 26 36.6 37.2

2t 83 Average
Tot. 37 290 139 47.9 440

z o 2 dEHBHKX No. 2 Removal of half of leaflets

RIPARL I S jg | R Nfﬁfﬁ;irﬁd Iggrcentage(!%c)))f Arc sin/%
seeds aborted seeds
No. 1 8 60 44 73.3 58.9
No. 2 11 84 45 53.6 471
No. 3 9 72 36 50.0 450
No. 4 59 29 49.2 . M5
£ 36 275 154 55.6 Wiy Qverage
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No. 3 Removal of all of leaflets

£ o b e % B R 5 K A2 ~ B R (%) o
Pots No. of pods | No. of ovules No. (S)ieaél;orted z}:t?cl;isendtasg:ec(i): Arc sin/' %
No. 1 8 45 30 66.7 54.8
No. 2 8 59 38 64.4 534
No. 3 5 35 24 68.6 55.9
No. 4 9 77 48 62.3 52.1

E Ly Average
Tot. 30 216 140 64.8 . 541

EosEk NEBRic T 2 BHEMHRD to DIE
Table 55. t, value.

¥ OE X £ K

Half leaflets All leaflets
B K "
Check 0.98 n.s. 4.06

* teon=2451t W LA A significant.

BN LB e X Nieds, T DT LA
BRI b LT ORE W RRRRE B T
WHT EERERT S, FhuciBEc OBREMER LT
5HDTEDHIH, FO—2& LTKE, BHEERLED
BEDOHEN B 5. & LPIIBIRBESE S EREBED

IWERH D ETBRLE, DhWESEIBESE
R A TR R E OBA I TE - TREL 5353
DEEZDLN, T ORI RIIPIEBEDOFEEF T ABKIC
E1E e BA SRR AR ERL TR
ELBBBOLELLRS, COBABIANLRERD
7 & DERE DI DWW TR ISR T AB I FE =1k
B L, T Lo TRLIWERORBEDOELZ T
EL7.

1. EBAF &

FEERT 1954 G, BEFEND 2 v 7 Y — P EPA L <y
M TR oo WEERMERBE T, BEERE A W,
HiE, thor, EEEESUEREFL,

MBOLERBIE, ZRERTELCHIEEBBOS
WARERFE % BT, gt ek 4 ki (LI-1V) 23R DM X
DEFESDHTHRUTCHREREILI®L(EEB S
), MERIIXOML TH S,

Do B KX

) BATER 4 BB
)

)

[\*]

BETE#® 7 AKX
BA{ER 10 H AKX
BETE# 13 BB

D
)

@

BREA I 6% B TR 1, B8R VI ORFREL
WEL .

2 EERHER

FEER 56 Ficok TN 13 AR ZB W THhDOR b
BBEDOEIEDH Dbz, BMHER Liconw T RX
DORER349% KK L4 BX :91.7%, THIX :921% T
PR IRER DSBS 1 X D EEEH ORI/ LI EE
F Sttt 10 HXIZ585% ¢, 4 BIX, 7 ARk~
5L MBEOHRER T NERE LI W2 v, WRXO
34.9% CHETWERERB IR L 2R L TW
3, 13 AX T 36.2% ORERT, WK I~ THA
EEEIHDONTREOHREI R S EERLT
W3 (5K 26-28 Z).

sefn VI OREFCOW TR, SBXD 544% @
WL AAK:883%, 7THIX:87.3%, 10 HIX :60.0%,
13 HIX :43.1% #3R L, 4 HIX, 7 ARG ZHEI T
Fredbbheds, 10 HX, 13 BRTRAE % B4R

E56k ATHNRFELMHEZFCED S
MBI LR DEERE DA L (1954)
Table 56, Increase of rate of seed production at
both apical and basal positions in pod by
controlling the number of ovules. (1954)

%5@%&%@
ey tion O

Date of tre%tmenixts ((15\?0 (;f) pods) ngls(; 1;;1 pod
' () T | wn (%)

(Base) | (Apex)
it % %

Check (215) | 349 54.4

RN e (60) | 917 88.3

4th day after flowering

"

7 H
7th day after flowering

" 10 3
10th day after flowering ( 65) 585 60.0

’” 13 B
13th day after flowering

(63| 921 | 873

(58) | 362 | 431
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BETR HIHEORER (2 K)
fH UK & S UBEIX E o/
Table 57. z* value
i X
Date of treatments 1 Vi

B % B .
4th day after flowering 60.671 22.856

”" 7 B '
7th day after flowering 63.843 22.528

” 10 8 .
10th day after flowering 11.528 0.630

1 13 H .
13th day after flowering 0.035 2.343

7o o

MOTHE OB L D BB T 5 HRHNEEEEYD
LDRBRAE ST RICRT LS, BRI T4 HE,
7 AKX, 10 BIXAS, seis VI Tk 4 BIX, 7 BIXHH
BERRLEN, FOBOREAERELXRI - I,
P EOMREBRTHIC, REEDE WIS TE
BERELTIC L L> TRERDEY (AIbRRED
V) SIS IRER SRR b B & &0, FRAY O i B Rl
BHMHERFOBEDWERELTWHZ EETETIHDT
HD,
COEBBERICRT S 5 —oDHM, LNESHtER
48, 780FWKROFRICTRbNITIEE RHEY
KT, MBEERSEN DI LS WRENSE L D,

X v, BORILOESERIHTER 1 BRI Wi
RS T Bk D HREM AR, RIS KD
W REBEDE TH LN 5 WK, Mtk 1A
fifr F ClRE LESORGBFETHIEIRELES Tk
Mo B T3S, ZORENEBE CThRFERLLWE
AR BB H Y, BETER 2 828N,
BRMACHFERFENEZ DN T, BURKLOHE
BEHAERCECELORBRERL, CHETRORA
BEETIEL CRRETL 5D TH S,

(1IV) EREOHRICKDFEFEOIRR
F{LEHDEX L 5 & X D RBRESEMT 5
FRFECHERAINLDT, TORER{LEYEZRS
~NEFOWEHETNIE, FOREL L CGESRLEY
DHEFIRO THBERORFEMEZIEL, AREDE
BEktb0LBbhs, cOBOEFLERT LD
RO FEEA T L,

1. RBAK

FENIHTE (BEER) 2BV THEBTITR- %, 1960
FS5HLH, 60cmxX15cm IS L, HFHREBINT1
AL e U, BEEEEE R EH U, MBEXIZROmML
Th5bo

L x5 B X

(2) M AKX

WEDEBRFE LT 2/MNELDg> ThBDT
BHTERT £ e ERIC 2 FEOWDAESHCEEL Tn

BICIESH L B 5 TH B, T DHEFIRIREREFHELT S/ANERTEEL, LIEE 1/NEL U TEFS R H]
HosF WMILME o REEETF R BRE (1960)
Table 58. Influence of removal of pods on occurrence of aborted seeds. (1960)
zo0ol ¥ B K No. 1 Check
Pltf;ts Nf of p%);(ds 1%7%%)5 o%u%gs Nﬁ'ﬁgfﬁ%bffgd %rjfnfgé@f Arc sin/'%
seeds aborted seeds

No. 1 40 300 149 49.7 44.8

No. 2 28 223 104 46.6 43.1

No. 3 35 284 125 44.0 416

No. 4 29 236 125 53.0 46.7

No. 5 32 240 106 44.2 417

No. 6 22 176 78 44.3 417

No. 7 17 137 68 49.6 44.8

No. 8 22 170 85 50.0 45.0

No. 9 14 109 40 367 37.3

No. 10 33 265 138 52.1 46.2

£ 272 2140 1018 476 iy Average
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No. 2 Removal of pods (A).

) RBHET M | A& B K (%)
Plﬁi % 24 IR BB 2 5| NG of aborted Percentage of Arc sin/%
ants No. of pods No. of ovules seeds aborted seeds
No. 1 9 73 26 35.6 36.6
No. 2 13 106 20 18.9 25.8
No. 3 16 133 42 31.6 34.2
No. 4 18 142 35 246 29.7
No. 5 20 160 48 30.0 33.2
No. 6 24 189 52 275 31.6
No. 7 20 166 35 21.1 274
No. 8 12 92 16 174 24.7
No. 9 17 134 53 39.6 39.0
No. 10 23 178 64 36.0 36.9
it ety Average
Tot. 172 1373 391 285 31.9
o 3 BERLEBK No. 3 Removal of pods (B).

B % Eo JE B B % ARHEF K A Fz R (%) o
Plants No. of pods No. of ovules No. (s)£ ez:il;orted apgé(;f:({asg:egi Arc sin/'%
No. 1 10 76 27 35.5 36.6
No. 2 13 99 - 32 32.3 34.6
No. 3 19 148 53 35.8 36.8
No. 4 27 210 72 343 359
No. 5 20 150 58 38.7 38.5
No. 6 22 176 88 50.0 45.0
No. 7 15 122 50 41.0 39.8
No. 8 11 87 34 39.1 38.7
No. 9 19 145 56 38.6 384
No. 10 13 107 54 50.5 45.3

=t SL¥g  Average

Tot. 169 1320 524 39.7 39.0
9% MERKENT 3 EHHENEXD t OIF Y% L CERERHIR L 7,

Table 59. t, value.
BWHEAK #HmiEBK
) R\H\ E %
Check 6.35% 2.98 _

* te.o) =210 kX LFEZE significant.

®3)

R U7z,
T4 B X

- BIEERTER T, EXORS L b A&
U, £ 1 EEPEET S, CONEBELX 1BE

BB AKX IERIC 10 #ka ik U, £ 0eHERY
WL UCRRELZEEL, & BEHEAREcBILE
EEDEN 8 RIRHRFIC DWW TIE, FPSH LM BRI RS
BEFOHBERLFEL 2.

2. EBRER

HEOK R 58 KR  MBORIEA I b 5
dH b, BIBNBEDOARIREA7.6% 5L, Mk
A X3 285%, #4515 B K% 39.7% T, WIN s RiEiE
B L Thic, MEX DM TRIEE A XD, —B
BEHTEAELLEEBX X0 ROBESE Lo
foo BEESC X O ERRKICET sWARK OB ERES
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=
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w
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s
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FLE SBELAECkY 3RO BLMENLRETHREE (1960) * &5 =

Fig. 15.

BELLE A, #59FRICRTWANRD KD 5% X
HETHBRENED BN,

HIHOBIRIC X - TREEMNERT S ¢ LIRS
Nieds, FDEARFEARDAINOMEDOKERCTHR 55
BB THHS b, FHGETEROMS Y 03
RiE, FREOERZKOIHPCHEL FbbILB &
PREEIND, SHBHKCOWTHE LR, 8
15 iR {57k B K TR ABETH - 208, HIE
ARE BN TREMELRRENMET+5W, {KE
B OERENSEN - . EIBHHREPEO IV, V TR
R OREIE 15.8%, 20.5% 2> HMBX D 5.6%, 11.2% i

Influence of removal of pods on occurrence of aborted seeds.

(1960) * Pea

BREL, TOERH2102%, 93% TH- DL L,
B, el VIIL TSI ORBE 95.2%, 87.7%
PHLNEX D 65.4%, 63.6% WERL, FOEZFIx
298%, 24.1% ¥73L, WEW X BBFELOBEMIFEKD
MR R NTHL H b B T o RL, Eholti
BB IZEE Uiz,
PLEDERBER I 0, BULEROBIFRRET-ORE
K, SO THRVEEEYF L TWS2 & b ek
(V) & =

ERRBOE DB, F—TF BRI 5
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LA TRLALDTESS LOBEDS LI,
B ORINCRATR R LEROBRE &, TR
R & OBFRI D& TE & I A% L T H DRISE B
Liehs, Wb FIHORREAE S ¢ LMKk,

FMLES O A ABRCES 3 55k e LTk, (1)
LENMIE, (2) FEENED 2 FiEE R Wic, YL
F{EfRRIC S B FOLOBREZ IR L UREOh & %
AREFeD LD, BULEHOLERY ABNCEL b
DTHY, HENBLZFRULEHOEEOE TH HHRIED
HEHRL THESEERBEZ B L 2dDTH 5, D20
e GBRICHENTEEEGDOBICREEEL TS
ZERBEHTH Y, BHEHEEMOBEOEE DR
XBLbh3THAS T EEGEL v, EROR
BB~ dn < BB e B O SHESH B, 2
DOMEDBRENE NS DEHRGBEETH > oz 21T,
BH S 2 [ bR & AR TR & O MBS 2 E A
THLEEEDBNLELIDHDTHAH S, s, LERX
CEWTHRBRBEINTZ20H5 5T, BAYDOHF
FEMBBHP L TN EDREE L WEBRD—2TEHD
& e QERIZEE AR B W TEIE Lo oo &0
Tl BEOUHBRREORENEL hbcohT, AN
EAMERDO A0 T, HELOFHEMC I TS
WH S EE2RLTED, KRSEMcLEX
BNCE L OB, %5 BERORGT@RET oLy
Wkize Utetso THEMHADTRLEGHEGRE DIRE
BONTBE, HrLIFRERETORWESEES
HEBTRRCFBLTA530LEL 50 & B E
L5,

CNBFRLER 2 ME3 5 o0 EHR L b, ABhO
KGESEE T TR, o LTREDRIEK 507 h
> FebDTHY, MEE, WK PIRE(1954a,1954 b) i
I THE INLARRREI & » TET BRIDRE
HIEFEAKIREI & » THE L 2 AEBEDET 2,
BABORBICHET 5 H D L EXDONENTH
535, »

FfLEsRE Y A B3 C Licth~, FbER%
{ZHE L CEALEESZ BN BB C L XEDTHEH L, +
NTRMEERRSEBE LEL Th 555, RYLED %L 5
INDKDOK, FRDOMBOEAHIE L TI- 23, IE
BRICHES B ZBRIEDC EICE O RBERSE DR
CEALT D05 HE L,

RERDHWRAPRBIREORE & ABIIC/ELR X
BDHZLICID, ERAREOG TR OREk AR
LB LB LD, DT LB EHEIEEDOR

RIS DO TR, BMERLOFLZESE LS

X, BT 5TEMOS B ERNELERDD
TH 3,
FHFHDHENRIC L Z0 DIRAE F e b3, AR
£ LTEDOERE A ROFHNERE 1 BiE £ hliR
THHENE B XX 0REAEECS bbb, Th
VAT L TESEENE I N SRR 2 B e CFIB L
REDEWZ LS. HEH X 5 R L FKATES
C—BH < B bbhkds, O LRFERFAEMBICX
5 TRSBREOBEANS > b TR T 20T
&HBo
CDZODFEBITATRERRELET Y, B O
BRI ET S LRI H»> 2bDD, TOHER
RESOHESE ST BROHEI L 25D THYD, D
RREAEBL LTI —BOER LRSI, &
ERECRE W TRBREYET IS 22 bRk s
THH5,

VIL F# E

BBFERCRERE TR TRH IR RRETOH
Bieonwt, < »BMEEEAVWEL L URKOR X b3
AR b7, AHEDBEERRBL TROZEDTH B,

(1) FHESMEBER L ARIEETORROER, HIb
HHE OB EONS, ThIC X > THEABIEDLE
ML, EREFOERE Ui,

(2) FRRROBERNZRFEEENELS L TRV Uk,

(3} AAMAAEARHELT, FRICRIGT 5 FRBRED
FihaAD T LRIV RROFERCOW TR ENE
WeER WAL, FRORRBI~NOEREL L,

BEBCONW TR L EBE L [Tin- 72DT, 2F¥Kk
EIHEARSWURaN R ERS D,

1) BEROHELOERC LD < A FEYE LKL
SR L 2 KB Lic, AFIFTOMREmICnZ fehs-
fota v 744 vEDHOEYRRE, KBHOD 1R
R 2 R AR E NPl OB E FEAKEE LT
Bo Lichi» TIHEMNERINSEBE, 883h51
WA DEDORBRIARETFL5b0THY, thb
REBTFORBI 2HRBRTFEOE S, ROEBKE
Abhiz, B L OFEMICEBZLRINLDDD
> 7ehl, BAMCERTEBRORRISE LS T L H
Fk D, BEHAPELTAA— - 7a—N=3FHD,
= DIEEIE 4 B IRER TR D 5Et 2 f OIRBRO KRR LI
I, ETEREELER 2ROMT T b Ty
Fro CHUCERL T 2 KRB P DIEY & Vi » 1hl7x
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BEROHDC LB RBC L VAL INE,

SRFIEPTRT A9 A4 227 0~ N—DH1<, B8
KD DI BT, TRETORENFNEEME
- CTHEERIFL DN - b, BiE, av=
VeRy F, AT Y-y FEORBERIMDES EY
TUL, RESTE T OFB A3 O THRICIR 2 B2 R Uiz,
P OW TR 7 REEREROFEDZRL, 104
FERIDFATIC L » THHHEORBEHEAEL IO BN
ko b, COEMMBERBBRTRL, BEOHET
BB EERLTWE, H7 o~ N—ARBELHDE
DX OWAEDHEEXZE L Tic, : .

LR, ZRFACEIIC X D EMOERZ LN DL
LabE56DLE5H, TS RBETHREOEH
KX TROW LI IN S,

A EBcHEROZWED
LRI O =N NUHF YT e n == JY LAY

JB—Nm, BT esm— N R FE—eNy F
B, £EBCFEREOZNHOD

RA — poey O —sN—
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Summary

It is well known that aborted seeds are frequently
found in matured fruits of seed plants, and that as
a result the rate of seed production is lowered.
When no seeds are produced because of insufficient
sexual reproduction in seed plants such a pheno-
menon is called sterility in a wide sense. In a pre-
vious paper it was reported that the following causes
would induce sterility (SHISA, 1934):

(1) Impotence

(2) Incompatibility
(3) Destruction of embryo
(4) Failure of seed-germination and insufficient

growth after seed-germination
However the cause (4) above-mentioned is related
to the seeds produced under some insufficient con-
ditions, and the causes of sterility induced in the

process of seed development are included from (1)
to (3).

The present investigations were initiated to de-
termine the role of causes of seed abortion from the
morphological point of view. The work was con-
ducted at the Hokkaido University in Japan from
1951-1960.
following 11 species of Leguminosae.

The materials for this study are the

(1) Plants producing one-seeded pod
Red clover (Trifolium pratense.L.)
Hungarian clover (7. pannonicum JACQ)

oo

Crimson clover (7. fncarnatum L.)
Subterranean clover (7. subterraneum L.)
Kidney vetch (Anthyllis vulneraria L))
. Sweet clover (Melilotus alba DESR)
(2) Plants producing multi-seeded pod

g. White clover (T. repense L.)

h. Alsike clover (T. hybridum L.)

i. Common vetch (Vicia sativa L)

j. Hairy vetch (V. villosa ROTH.)

k. Pea (Pisum sativum L)

o 0L

The materials for embryological observations were
killed and fixed in Formalin Acetic Alcohol. After
imbedding in paraffin, sections were cut with thick-
ness of 10 to 15 g, and stained with Delafield’s haema-
toxylin. The results obtained were summarized as
follows :

I. The material plants were classified in the follow-
ing 4 groups, by the pattern of aborted seeds in the
pod.

(1) Plants, in which the occurrence of aborted
seeds was most frequent at the basal position in the
pod.

Red clover, Hungarian clover, Crimson _clover,
Subterranean clover, Kidney vetch

(2) Plants, in which the occurrence of aborted
seeds was most frequent at the apical position in
the pod.

Sweet clover

(3} Plants, in which the occurrence of aborted
seeds was most frequent at both basal and apical
positions in pod.

Pea, Common vetch, Hairy vetch

(4) Plants, in which there was no marked tendency
with respect to the occurrence of aborted seeds.

Alsike clover, White clover
II. Considerable abnormal ovules in which the em-
bryo-sac was not normally formed were found in
Red clover, Hungarian clover and Sweet clover.
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Thus, the main cause for non-fertilization may be
laid at the door of embryo-sac failure in these plants.
At the same time, such a tendency was not recog-
nized in the other plants.
III. It was shown that the difference of rate of
aborted seeds with respect to each position in the
pod was induced by collapse of fertilized ovules,
because no rleation was recognized between position
in the ovary and ovule fertility.
IV. One-seeded pods, when matured, contain only
one seed in it, while the ovary has more than two
ovules at its young stage. Experiments were under-
taken to determine the causes concerned in the forma-
tion of one-seeded pods from multiovuled ovaries.
(1) When all but one ovule failed in fertilization
and the ovaries contained only one fertilized ovule,
these ovaries should grow into one-seeded pods.
But insofar as this experiment was concerned, such

a case was not observed.

{2) Even if the ovaries contained more than two

fertilized ovules, such ovules never developed evenly
and all but one were arrested in their growth, and
thus the ovaries grew into one-seeded pods. It may
be said that the majority of one-seeded pods were
without doubt induced by this cause.. The degenera-
tion of fertilized ovules began from the proembryonal
stage after fertilization, and one-seeded pods were
confirmed at about the cotyledonous stage.

V. When Pea and Common vetch were used as
materials, and the dry weight of each aborted seeds
which were taken from the matured pods, were com-
pared with the average dry weight of the normally
growing ovules collected at various stages after
flowering, it was presumed that the majority of
aborted seeds would occur within 10 days after
flowering. In addition, embryological observations
clearly demonstrated the above-mentioned presump-
tion. In other words when the embryonal develop-

ment of undeveloped fertilized ovules were observed
and compared with nomrally developing ones, it was
shown that in the majority of them the normal em.
bryonal development was arrested before the 10th
day after flowering. In normally developing ovules
the cotyledon began to differentiate on 5th to 7th
day after flowering which elongated on 10th day.
Thus, the degeneration of fertilized ovules in multi-
seeded pods was similar to the state observed in
one-seeded pods.

VI. Using Pea as material several methods of treat-
ment were carried out in order to determine the
causes of occurrence of aborted seeds which were
found most frequently at both basal and apical posi-
tions in a pod. Treatment carried out were as
follows :

Treatment 1: to control the light intensity by
covering plants with lawn

Treatment 2: to control the number of leaflets
by removal of leaflets

Treatment 3: to control the number of ovules
by killing the medium ovules in pod

Treatment 4: to control the number of pods by
removal of pods

(1) Treatment 1 and 2 were carried out to decrease
amounts of assimilation of products. As a result of
the treatments, the rate of aborted seeds increased.

(2) Treatments 3 and 4 were carried out to in-
crease the volume of assimilation of products supplied
to pods or ovules remaining. As a result of the
treatments, the rate of aborted seeds decreased at
both end positions in pod.

Thus, it was confirmed that the difference in oc-
currence of aborted seeds as seen between basal
plus apical positions and intermediate positions would
be caused by their competition on absorbing water
and nutrients after fertilization,
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Explanation of Plates

Plate 1- 9: Red clover
Plate 10-12: Sweet clover
Plate 13-28: Pea
1. FRom—ri—, BIESHOFHECHE ARSI LT 3, EHRGHETEER BN, THRIEDET
Tk (FERR),  X30
Plate 1. Young ovary including two ovules. Upper is apical, and lower is basal end of ovary.
Flowering day. (X30)
2. ALk, BIEES BOTFECARTHRKOAFEL, ETE (KA) 3FEEEHELLTLE, %30
Plate 2. Young ovary, shows the apical ovule normally developing and the basal one degenerating.
3rd day after. (x30)
3. Ak, EERLE, BESERIh, RIAPHeWMEEELET 5, BEHH, X160
Plate 3. Normal ovule, shows the egg apparatus at the micropylar end of embryo-sac. Flowering
day. (Xx160)
4. WL, BAEE, BBERHATET, REOCH 3 <& BINBOEBTED O T3, K2 H
X160
Plate 4. Abnormal ovule failed in embryo-sac formation. Embryo-sac is replaced by nucellus. 2nd
day after. (X160}
5 ML, MESHYTRELBIELLET, MBRERALL T2, BEER3 H, X160
Plate 5. Undeveloped proembryo, the cells vacuolate. 3rd day after. (X160)
6. H|L, RO OK, BAER2H, X160
Plate 6. Normally developing proembryo. 2nd day after. (X160)
7. HE, BBESAHoKT, REL2ET, BEK3IH, X160
Plate 7. Normally developing proembryo, shows the ball shape. 3rd day after. (X160)
8 ML, TESHHOKT, ~— MEERET, BEK4E, X160
Plate 8. Embryo at the stage of cotyledon differentiation, shows the heart shape. 4th day after. (X 160)
9. Ak, TEMEMHOK, BEERSHE, Xx30
Plate 9. Embryo at the stage of cotyledon elongation. 5th day after. (x30)
10 24—t v—rn— BEEMHOFETCHESEINEIEL TS, LHREEUNCTHIIERM, x30
Plate 10. Young ovary including four ovules. Upper is apical, and lower is basal end of ovary.
Flowering day. (X30) S
11. Bk, BIER6 BOTETHRBRLOLFRE L, oKk (RA) WFE2EILLT LEABREL T
5, X 30
Plate 11. Normally growing ovary, all but one ovule(basal)degenerate. Thus, one-seeded pod is
confirmed. Allows show the degenerate ovules. 6th day after. (X30)
12 HE,BEERI0OBOFECTIRNOADBHE L TTFBERCAMLTYL 5, RIZERBHIB~ohi§AE £
cHLHsh, FESEPTA - EEET, X30 ’
Plate 12. Normally growing ovary, only one ovule develops and fills in the ovary. Embryo at the
stage of cotyledon differentiation, placed at the bend of embryo-sac, shows the heart
shape. 10th day after. (Xx30)
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Explanation of Plates

13, i, BAMERTH O F B, M8+ E L, LAWIEEMTTHRIERM, %30
Plate 13. Young ovary including eight ovules. Upper is apical, and lower is basal end of ovary.

Day before flowering. (X 30)

14. [k, BAE® 15 Dok, ihd SRIIFLkEZ/E S LT 35, h IRk 0 4368 U CRmmt e E
AL T0H3, X1
Plate 14. Normally growing pods including eight ovules. Medium ovules in pod develop, and ovules

at both end positions are aborted. 15th day after. (Xx1)

15, [k, EREEZR, BEMER s, RATMcMNEEEH T 5, BENA, X160
Plate 15. Normal ovule, shows the egg apparatus at the micropylar end of embryo-sac. Day before

flowering. (X 160)

16. [iL, MEHE, KEERIATRT, PEEEH L, FENH, X160
Plate 16. Abnormal ovule failed in embryo-sac formation, has no egg apparatus. Day before

flowering. (X 160)

17. Wk, BAERS BOIEHKT, "— M EX2 UTFESAETcH 5, X160
Plate 17. Embryo at the stage of cotyledon differentiation, shows the heart shape. 5th day after.
(X 160)

18, [lE, BIE# 156 BT RIS h aREEIRGOMR, EFHEOMIERS F MR (17 1) cHEF %=
iU, MBERBHELTe 5, X160
Plate 18, Undeveloped embryo, when compared with normally developing embryo on 5th day after

flowering (shown in Plate 17), the cells vacuolate and degenerate. 15th day after. (Xx160)
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Explanation of Plates

19. B, WEASBMOKET, MEOCEMSMES KT, BERLE, X160
Plate 19. Normally developing proembryo, shows the suspensor. 1st day after. (Xx160)

20. AL, RSN AoR T, BRAEMEL, REEESEHMBE LB I TH3, BEK2H X30
Plate 20. Normally developing proembryo, placed at the bend of embryo-sac. 2nd day after. (x30)

2. ALk, MMES oK, REERT, ALK H, %30

Plate 21. Normally developing proembryo, shows the ball shape. 3rd day after. (x30)

2. Mk, FESAHOKT, ~— 1 BEXRY, BELSE.  X30

Plate 22. Embryo at the stage of cotyledon differentiation, shows the heart shape. 5th day after. (x30)
23, ALk, FEMEWHORE, MER6H, X30

Plate 23. Embryo at the stage of cotyledon elongation, 6th day after. (X30)

24, W, Mook, BIEEE7TH. X30
Plate 24. Embryo at the stage of 1st leaf differentiation. 7th day after. (Xx30) °






E E ¢ 3
Explanation of Plates

25, B, hRIE4 FORBESE TR I, BESIMAIEs N2, Lk O TR 4H, 78,100,
13 HnpHzE,  x2/3
Plate 25. Young pods treated by killing the medium four ovules. From upper towards lower, each

is on 4th, 7th, 10th, and 13th day after flowering. (X2/3)

26. [, BAES 7 B ic hRIEREE R FEEE LB & Ao 0 R o Re., R B AL LSS, X2/3
Plate 26, Pods at matured stage, treated on 7th day after flowering. Upper two pods are checked.
(x2/3)

27, AL, B 26 O, B Ao SN hIGBIESRATREL TH Y, £ O fbo MK TRk
BELTHWE, X2/3
Plate 27. Tnner state of Plate 26. Upper two pods are checked, in which ovules at both end posi-

tions are aborted. But in treated pods, they are developed to normal seeds. (X2/3)

28. ML, BfER 13 Hic AR Bk % F5H 4 IR & 72 3% 0 BRI R BE , B A7 13 SEALE 3E © o SRR
BARELTEY, 20M0oMHERIEHRGETRTUABMOEIEZR LTS, X2/3
Plate 28. Pods at matured stage, treated on 13th day after flowering, show that treatment is ineffec-

tive. Upper pod is checked. (x2/3)
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