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Relationships of Physiolegical Activity and Anatomical Structure
to the Wilting Phenomena in Rice Plant

2. Relationships between the anatomical structure and wilting
phenomena of rice variety “Yushin”

Lee, Jong Hoon
Crop Experiment Station, Suweon, Korea

ABSTRACT

One of the physiological disease, sudden wiliting
of Yushin variety suggested that low sunlight,
excessive nitrogen application, and highly reduced
soil condions either singly or combined, might be
possible causes of the disorder.

Some visual symptom of sudden wilting are
discoloration of leaves, development of nodal roots
above the soil surface, total root rot, and lodging.
Those observations led to the hypothesis that
suffocation of root tissues was a direct cause of the
wilting. The oxygen transport characteristics of
Yushin, IR262 and Tongil were examined by two
methods.

First, Soil-cultured plants of the three varieties
were subjected to paraffin treatment to decrease
the oxygen supply from the air to root tissues
through the soil-water system, liquid paraffin was
applied to the water surface in the pots at panicle
formation stage. In this experiment, sudden wilting
was observed of Yushin and IR262 at about a
week after the treatment, but Tongil remained green
and healthy. Wilting-resistant variety Tongil had
higher oxygen release, whereas the susceptible Yushin

and IR262 had lower oxygen release.

Second, the number and size of the air spaces
in each internode were investigated in the 5th
internode from the top, all three varieties have a
similar number of air spaces, although the air spaces
of Thongil were larger. In the 4th internode, Tongil
had plenty air spaces, Yushin and one of the Yushin’s
parents IR262 had scanty or none. The observations
indicated that the ability of Yushin and IR262 for
oxygen transport is very limited compared with that
of Tongil.

The limited oxygen supply due to poor develop-
ment of air space in internode of rice plants may
cause suffocation of root tissues, weaken metabolic
activity of the tissues, and induce root rot, subse-
quently inducing sudden wilting and lodging under

unfavorable weather, soil and cultural conditions.
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Fig. 1. Provisional mechanism for sudden wilting
of rice variety “Yushin”
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Fig. 2, Varietal difference in oxygen diffusion from shoot to root under various conditions

(just before reduction division stage).
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Fig. 4. Intervarietal differences of new rooting
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Fig. 5. Varietal difference in sudden wilting by
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supply from the air to root through the
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Table. 1, Varietal difference in number and size of
air space in internode of rice plant cat

ripening stage).

Internode position from the top

Variety Numbers Size (mm?)

Ist gnd 3rd 4th Sth  4th 5th
Tongl 0 0 0 31 31 0017 0075
Yushin 0 0 0 2 20 JAGnE 0046
IR262 0 0 0 0 31 0000 0045
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e, 28t 1T SHEAAE o= K
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Fig. 7. The number and size of the air spaces in
each internodes.
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Table. 2, Varietal difference in number and size of vascular bundle in internode of rice plant.

(at ripening stage)

Internode position from the top

Variety Numbers Size(mm?)

1st 2 nd 3rd 4th 5 th 1st 2 nd 3rd 4th 5th
Tongit 230 3 36 36 36 o009 0008 0014 0013 0015
Yuhin 22 36 38 3 33 0016 0014 0017 0023 0028
R2gz 22 B 3 3 3 oo ooz o018 o026 0028

1) Smaller vascular bundle located in the outer circles.
2) Larger vascular bundle located in the inner circles.
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SUMMARY

The previous paper suggested that low sunlight,
excessive nitrogen application and highly reductive
soil conditions, either singly or combined, might
have caused the sudden wilting phenomena,
ie, one of the physiological disorder, in rice plant.

This studies were conducted to find out the basic
causes of the sudden wilting phenomena of rice
plant. Three rice varieties, Yushin, IR262 which
is Yushin’s parent, and Tongil, were tested to
investigate varietal differences of oxygen transport
characteristics from shoot to root and development
of lysigenous aerenchyma; air space, by observation
of anatomical structure.

The following results were summarized.

1. The provisional mechanisms of the sudden wilting
phenomena were suggested that cultivars, low
sunlight, excessive nitrogen application and

highly reductive soil conditions, either singly or

combined, might be possible causes of sudden
wilting phenomena in Yushin.

2. To limit the oxygen supply from the air to
root tissue, liquid paraffin was treated to the
water surface in the pots at panicle initiation
and heading stages. The sudden wilting phe-
nomena was observed on Yushin and IR262 at
about one week after liquid paraffin treatment,
but Tongil remained green and healthy.

8. To find out the varietal differences of rooting

ability, rice plants were grown in water-culture

after cuting off the root at various growth stages.

The rooting ability of Tongil was high, but
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Yushin and IR262 were significantly low at

each, tested stage.

. The amount of oxygen reieased from the root

tissue which was supplied: from shoot through
the lysigenous aerenchyma was high in Tongi

and significantly low in Yushin and IR262.

. The number and size of- air spaces in each

internode were investigated. In the 5th internode
from the top, all three tested varieties have a
similar number of air spaces, although the size
of the air spaces of Tongil were larger than
Yushin and IR262.

. In the 4th internode, Tongil had plenty number

of air spaces, but Yushin and IR262 had scanty

or none.

. The number of vascular bundles were similar

to three tested varieties, but the size of vascular
bundles were reversed to the size of air spaces,

i.e, Yushin and IR262 were larger than Tongil.

. It might be considered that wilting susceptible

varieties had lower oxygen transport ability,

but had higher nitrogen absorption characteristics.

. From the above results, the wilting susceptible

varieties had limited oxygen supply due to poor
development of air spaces in internodes of rice
plants, and cause suffocation of root rissue,
weaken metabolic activity of tissues and induce
root rot under unfavorable weather, soil and
cultural conditions. Therefore, the main causes
of the wilting phenomena were the varietal
differences of morphogenesis of anatomical
structure, and additionaly caused the physiologi-
cal disorders under unfavorable conditions.

Further investigations into air space and oxygen
transport ability of rice varieties are under way.
They may throw light on varietal difference for

some known physiological disorders.



