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SUMMARY
Morphological studies on the root nodules of Chirigse milk vetch,

by ChOyo INOUYE, Tsutom YAMASAKI and Kazumi MAEDA
(Plant breeding and Crop science laboratory, Agrlculture Faculty, KOch1 Umversnty)

1. The root nodule bacteria of chinese milk vetch (Astragalus sinicus 1..) seem to
enter the root by way of infection threads through root hairs."

2. The root nodule of chinese milk vetch is generally developed in the cortex of
the root, on the extention line of the protoxylem which stands _ré.diately in the
central cylinder. . - B

3. Generally, water and other plant food in soﬂs enter the cortex of the root
through root hairs, and then move towards the protoxylem of the central cylmder
Perhaps, root nodule bacteria in soils may move along this current of water and other
plant food, towards the protoxylem of the central cylinder through root hairs. This
is why the root nodule is developed on the extention line of the protoxylem which

stands radiately in the central cylinder.

(Received October 31, 1953)
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EXPLANATION OF FIGURES'

Fig. 1. Cross section of a root. An infection. threed is clearly seen developing from
a root hair into the cortex of the root. '

rh: Root hair. ith: Infection thread. px "Protoxylem.

Fig. 2. Cross section of a root. The early stage of root .nodule development. The
cells which lie between the infection thread and the protoxylem of the central
cylinder- are small -in size, perhaps because they are in the.stage of cell multipli-
cation. )

ith: Infection thread. px Protoxvlem

Fig. 3. Cross section of a root. The early stage of root nodule development The
origin of a root nodule is clearly seen in ‘the cortex of the root.
ith: Infection thread.' px: Protoxylem
Fig. 4. Cross section of a root. The early stage of - root nodule development. The
root nodule is developed on the extention 'line of the protoxylem whlch stands
radiately in the central cylinder. : i ,
rh: Root hair. n: Root nodule. cr: Cortex. px: _'Pr.otoxylem.
Fig. 5. Cross section of a root. the early stage of the tleveldpment of the lateral
root and root nodules. ‘
Both the lateral root and root ncdules are deve'loped on the extention line of the
protoxylem which stands radiately in the‘central oylinder. ’
n: Root nodule. px: Protoxylem. Ar: lateral root.
Fig. 6. Diagram illustrating the movement of the pl'mt food in the root. Generally,
water and other plant food in soils enter the cortex of the root through root hairs,
" and then move towards the protoxylem of the central cylmder
px: protoxylem. cc: Central cylmder "ed: Endodermls. cr: Cortex.
ed: Epiderrhis. s. Soil. nb: Root nodule bactena. rh: Root hair.
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