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Table 1. Histochemical observations of the
tissue in fertile and male-sterile

anther
a) DNA
Developmental stage of anther
PMC T MS P
PMC or F + — - -
Pellen S + — - -
Tapetum F — + + -
S — + + —
Transitory F — - — —
tissue S - - - —
Epidermis F — - - —
S — — — _
Parenchyma | F — — - —
S - — — —
F: fertile —: mno reaction
S: male-sterile +: trace »
PMC: pollen mother cell +: small »
T: pollen tetrad #: middle »
MS: pollen microspore # : large »

P: mature pollen

b) polysaccharides

Developmental stage of anther

PMC T MS P

PMC or F - + * +
Pollen S — + +
Tapetum F - — —
S — — -

Transitory F + + + -

tissue S + H -+ +

Epidermis F — — — —

S — _ — _

Parenchyma | F +# H# +# *

S # H# + +

¢) proteins

Developmental stage of anther

PMC T MS P

PMC or F + + + -

Pollen S + + + —
Tapetum F + H+ ++
S + +# 1

Transitory F - + + —

tissue S - + — —

Epidermis F * * + —

S + + * +

Parenchyma | F — — - —

S — _ _ —
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Table 2. Distribution of “C-compound
in anther tissue of fertile and
male-sterile sugarbeets

Developmental stage of anther

PMC T MS P

PMC or E Ers ¥ + =4

Pollen S + # * —
Tapetum F H H+ H

S + HE + —

Anther F H+ 4 + +

wall S H+ H# I +

Parenchyma | F +# H# H +

S H# 1 + +

Note: Symbols are the same as Table 1.
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Summary

In order to clarify the common physiological cau-
sation responsible for the cytoplasmic male-sterility
among various crops, the authors have been con-
ducted the histochemical studies on the male-sterile
plants in comparison with their normal ones.

Present paper described the results of the obser-

vation on sugarbeet, Beta vulgaris L., which inherit
the male-sterility through the cytoplasm incorpora-
tion with chromogene.

Applying the histochemical method of the triple
stain for DNA, polysaccharides and proteins, and
the microautoradiography for photosynthetic pro-
ducts, the following results were obtained.

1) The reaction intensities of DNA, polysaccha-
rides and proteins were apporoximately the same
in both types of fertility. Normal tapetum, abnor-
mal tapetum and pseudopodiumlike incursions were
stained bright yellow, which indicates the presence
of proteins. At mature pollen stage, reaction of
polysaccharides in fertile lines completely disap-
peared. On the other hand, those of male-sterile
line remained still in the endothecium.

2) Abundant MC-compound were observed in
the anther tissues of both lines at pollen tetrad
stage. But at the microspore stage, little ¥C-com-
pound were observed in the microspore of male-
sterile line. On the other hand, abundant ¥C-com-
pound were found in that of fertile line,

The amount of ¥C-incorporation into nomal tape-
tum, abnormal tapetum and pseudopodiumlike in-
cursions were the same.

On the basis of such observations, one of the
causes of male-sterility was presumed the insuffi-
cient supply of carbohydrates and other essential
nutrients from the tapetum to microspore, which
was connected with the abnormality of tapetum.



Plate 1

Triple stained microphotograph of anther tissue in fertile and
male-sterile sugarbeets.

fertile; pollen mother cell stage
male-sterile; ibid.

fertile; pollen tetrad stage
male-sterile : 1ibid.

fertile; pollen microspore stage
male-sterile ; ibid.

fertile; mature pollen stage

mommYUowe

male-sterile; ibid.
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Plate 11

Autoradiograph of anther tissue in sugarbeets.

labeled with 14C by photosynthesis.

Fertile Anther

ibid.; forcal level of emulsion
ibid.; forcal level of emulsion

ibid.; forcal level of emulsion

Tommoowy

ibid.; forcal level of emulsion

Anthers were
.,

pollen mother cell stage; forcal level of tissue

pollen tetrad stage; forcal level of tissue

pollen microspore stage; forcal level of tissue

mature pollen stage; forcal level of tissue
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Plate 111

Autoradiograph of anther tissue in sugarbeets. Anthers were
labeled with 14C by photosynthesis.

Male-sterile Anther

Note: Symbols are the same as Plate II.
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