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Studies on the mechanism of partial sterility in induced
autotetraploids of renge (Astragalus sinicus L.).

I. Embryosac formation.

by Kisaburo HAYASHI

t

]

Ly RDHEOKREECENT, HX0REERE LTHHORBEECER LT 30
BEBLT, TEBEORBICE 1 - THEFSE LTOMBELE LLEEV>255, ¢S
RFBMIED RIS, BRSNS BAE S - TRH REE - I8 1957, 1961, bk
B 1961, KIKZDM 1960, Z0M), BHATHALLEGRDIERIOPLT, £8E, EYEL
L UERERS 2 BOBMMEOBN: B ER L, S - v (1959) »4 EEERREOE
BICHKII L2 &3, Ly X OBBEBEEBOEEMATRE LT 5, LLLEAS, Ly ogs
CH AL 4 ERICERBORE - SN EREDETHE LN &iF, Bhik i SEEREEERT 2 L
DARENWETHY, SHICBEINALBERETH 5,

BEk, AR BERRROBERICONTE, (1) BRSBOREICLESSRBFERE, (2 @i
FARAEwmH BN BOFEF IV F—RKEBPEMF, TR FEEAEBREO_ >BEI LN TS
(Miintzung, A. 1936, E& « WLUE 1955, Rajan, S. S. 1956, Smith, W. E. 1958, Z®@fti),
L LT, Ly OBEaIREs - =% (1959) @, RESZICEO TRES B RE KSR
W1, TBIEMICEREE EZ ONATERb * by TR &4, F 2 EH (1955 BER
BEREEOEBRTES 55, WEMICESE SN TORFENIDH S bDROBREICHE TN -
EEEHLTBOI, LT, V7o EEOERER ERUOERIIK X 2EMBTFHRIELD
b, QOBERIS & T AEMEBNEHEICEZECANKENETFEING, 20T, ERED
EREEWTAEME LT, RBFORRL D BFRIICES  TOHBRICOVT, BHAgS
HHCBHISIRE ZINZ 2 bid, SHOHDTEELLCEEELZRMEICET L, AL, 205
He LTHED S ERGREORE & BB OBERIC SO TERAFTE -7 bDTH b, 15, P
T D AR YIS B TR A THU 2 B AR D AIICEL & D BT B,

EBRMHMHEEXT A E

2 fEERITIZ 195 1468 LU SR BRI s FEOD 712 o & /IR L7 Rk %E, 4 5K I3 TR R E Ba
B19564FFk T b F Y UIRIC K » THR U R E AV, Th b OTRIEE, 1959FEKMIBIC |
BRAlZ & L, BHELERIFEEERAZ0MEERY, 2 5BERC20T, SATHIREOKREX
Xo#EELT, BIEEI9~10, 7T~8, 5~6, 3~4, 2, | BBIUMENADELHIE—A
BOWAREL, FOTE, THEBMEOAE LTHL/ TORTEE L, BERIIEED /<5
74 VEICE -T2 p OHEBYFE L, N T A vOFEA~= bF 1) o THE LTHRES
 XURERTIE > 72,



74 BAMAFEMARE H10% | BAME 0 HUS

nE, KEROEMRBEL ZHMERBICHEY Loy, Ly 7 OBERE LTR, RENER
B BRI LA € & 11 B o Lic BTy IED 5RO A BRFERER, BEREITI A~
BUEOEHINTOEEDEELONE N, MEAMICREBEEBRIEP 7 bDEEAOND. B
1 B2 CRERIBEAOSEETR LI bDTH b,

Table 1. Temperature during'the experiments

Temperature (°C) ' Temperature (°C)
Date Date - -
Mean Max. Min. " Mean Max. Min.
Apr. 11 14.9 22.1 12.2 Apr. 26 ~ 21.5 24.0 15.6
12 12.6 16.1 10. 7 27 17.0 19.0 - 14.6
13 16.0 22.5 1.7 28 18.9 23.5 13.17
14 22.3 24.4 14. 4 29 20.5 23.5 15.0
15 17.3 19.5 117 30 17.1 22.17 15.17
16 16.9 20.8 8.17 May 1 19. 4 23.17 13.6
17 10. 4 19.9 7.0 2 21.0 24.2 14.17
18 13.3 19.2 6.4 3 22.1 24.0 12.5
19 12.1 19.5 7.6 4 17.6 23.0 o157
20 18. 6 23.4 11. 6 5 22.8 2117 15. 4
21 16.7 - 22.1 7.3 6 22.8 23.2 19.1
22 17.0 23.0 7.8 7 15.9 19.4 15.3
23 19.8 23.3 9.3 8 19.1 23.4 9.0
24 21.8 23.3 10.3 9 15.4 19.2 11. 6
25 17.3 21.5 14.3 10 16.90 18.7 11. 6
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Table 2. Length of bud, pistil and ovule before anthesis

Ploidy Number of days Bud Pistil . Ovule
2x 9 — 10 1.5 mm 0.9mm —_
7— 8 C o 11 —
5— 6 2.4 1.4 ca. 80 u

3— ¢ 36 1.9 140

2 - 6.0 200

1 - 75 300

0 — 13.1 400

4x 9 — 10 2.3 1.0 —
17— 8 30 16 —

5— 6 45 25 110

3— 4 5.5 41 220

2 = 85 250

1 — 9.0 450

0 — 15.2 500
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Table 3. Differentiation of embryosac before anthesis

. Number of days Stage *) Numder of
Ploidy . ovules
before anthesis 1 i m v v VI Vi observed

% % % % % % %
0 10.7 28.6 60.7 28
— 8 93.1 6.9 29
6 3.7
4

2x

|

43. 56.3 16
3.4 56
0.5 89.5 19
4.0 96.0 25

100. 0 63

16.3 49
100.0 39
7.1 19.0 73.9 42
68.4 316 . 19
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2 . 34.8 23
1 46.2 53.8 13
0 40.0 60.0 40
1 day after anthesis 43.3  56.7 30

*) Stage I :Archesporial cell differentiation
Early E. M. C. differentiation

:E. M. C. differentiation

: Megasporogenesls

: Early megagametogenesis

: Middle megagametogenesis

: Late megagametogenesis
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Summary -

In order to find out the mechanism of partial sterility in autotetraploids induced by
colchicine methods in renge, which is the most important forage and manuring crop
cultivated in paddy fields during winter season in Japan, an anatomical study was made
on thc embryosac formation in the diploid and tetraploid plants. The results are sum-
marized as follows: ' '

1. 'The whole processes of embryosac formation during differentiation of young ovules

to anthesis in the diploid and tetraploid plants were classified into the following seven
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stages.

I. Stage of archesporial cell differentiation (Fig. 1. 10).

. Many archesporial cells appear in the young ovule.

II. Early stage of E.M.C. differentiation (Fig. 2, 11).

One of the archesporial cells in the layer of cells beneath the epidermis of nucelus
increases in size and becomes to be distinguishable from the other archesporial cells.
M. Stage of E.M.C. differentiation (Fig. 3, 12). ’

The large archesporial cell elongates and becomes embryosac mother cell. The
other archesporial cells degenerate. '

IV. Stage of megasporogenesis (Fig. 4, 13).

Meiosis occurs in the E.M. C. and leads to a linear arrangement of four megaspores.
The innermost cell becomes the functional megaspore.

V. Early stage of megagametogenesis (Fig. 5—7, 14—16).

Three successive mitotic divisions of functional megaspore nucleus give rise to eight
nuclei. ' '

VI. Middle stage of megagametogenesis (Fig. 8, 17).

The eight nuclei differentiate and develop into the egg cell, polar nuclei, synergids
and antipodals.

VI. Late stage of megagametogenesis (Fig. 9, 18).

Two polar nuclei fuse and become a large nucleus. The s-ynergids and antipodals
begin to degenerate. '

2. The anatomical observation of each developmental stages in the tetraploid were
similar to that in the diploid and the degeneration of ovules, which are frequently
observed in the induced autotetraploids of other crops, was not recognized in this case.
However, the earlier stages of differentiation in the tetraploid than the diploid were
always observed in the same days before aﬁthesis (Table 3). .

3. In the diploid, the two polar nuclei of all ovules were found fused one to two
days before anthesis. In the tetraploid, however, the polar nuclei in about 40 % of
ovules were not fused at the time of fertilization. In view of the physiology of fertili-
zation, the nonfusion of polar nuclei suggests the failure of double fertilization in the

induced autotetraploids of renge.

Explanation of Plates

.PL. I. Embryosac formation in diploid plants.
Pl. I. Embryosac formation in tetraploid plants.
Fig. 1, 10. Stage of archesporial cell differentiation.
~ Fig. 2, 11. Early stage of E. M. C. differentiation.
Fig. 3, 12. Stage of E. M. C. differentiation. '
Fig. 4, 13. Stage of megasporogenesis.
Fig. 5—17, 14—16. Early stage of megagametogenesis.
Fig. 5, 14. Megaspore with two nuclei.
Fig. 6, 15. Megaspore with four nuclei
Fig. 7, 16. Megaspore with eight nuclei.
Fig. 8, 17. Middle stage of megagametogenesis.
Fig. 9, 18. Late stage of megagametogenesis.
Fig. 1-3, 8--12, 17, 18. ca. X 260
Fig. 4—7, 13—16. ca. X 390
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Explanation of abbre-
viation in the figures

a. Archesporial cell.
an.  Antipodal cell.
e. Egg cell.

emc. Embryosac .mother cell.

f. Funiculus.
1. Inner integment.
n. Nucellus.
oi.  Outer integment.

ol. Ovarian locule.
p- Polar nuclei.

s. Synergid.
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