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Relationships of Plvsiological Activity and Anatomical Structure
to the " liting Phenomena in Rice Plant
1. Reappearance of the Wilting Phenomena concerning
to Physiological Aspects and Environment

Lee, J.H. and J. H. Yun
Crop Experiment Station, Suweon, Korea

ABSTRACT

In 1976, a newly released rice variety, Yushin,
was planted in 300,000 ha of the 533,000 ha of
cultivated total hecterage with new rice varieties.
High productivity and quality were achieved by
farmers around country. However, the wilting
phenomena of Yushin occured in some regions
where were employed poor cultural management,
and flowed sewage into the paddy field from
industrial factories.

This study was identified some factors for the
wilting phenomena of Yushin rice variety in morpho-
logical and physiological aspects. The Yushin vari-
ety showed greater internode elongation on low
part of the stems that close related to lodge at
heavier nitrogen levels, excessive number of spikelets
per unit leaf blade weight i.e. higher sink/source
ratio, and greater consumption of respiratory
substrate by increased respiration rate of rice
plant as compared with those of Tongil rice
variety.

In physilogical aspects, the Yushin variety
was significantly declined root development and
root activities under heavy nitrogen conditions.

Yushin rice variety was decreased K, O/N ratio,

carbohydrate content in stem of rice plant, and
physiological root activities specially in low light
intensity, 50% light interception plots.

Therefore, above factors were mainly promoted

the wilting phenomena of Yushin rice variety.
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Table. 1. Experimental methods

Treatments Fertilzer (kg102) Shading
N K20
1. Control 10 10 no
2. Heavy nitrogen 20 10 no
3. Heavier nitrogen 30 10 no
4. Heavier nitrogen 30 10 50 % to natural
+Shading (From 10 DAH)
5. Heavy potassium 10 20 no
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Table. 2. The varietal difference in length and weight of the interodes at two nitrogen
levels, O and 25kg per 10a in some rice varieties.

Upper internodes

Lower internodes

Item Variety ~_ (st and 20d) (3rd to 5th) Ratio
Nitrogen Nitrogen (A/BX100)
0 25 0 25
B A
Length Tor@l 39.6 46.4 9.4 13.»3 29
Yushin 46.7 48.9 15.8 236 48
(em) R
Jinheung 52.7 62.4 15.2 25.2 40
Dry weight of Tongil 42 3.4 19.8 18.5 -
average internode Yushin 3.5 4.0 10.2 11.3 -
(™3 cm) Jinheung 4.7 41 14.6 15.4 -~
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Pig. 1. Yield and degree of wilting of “Yushin”
under different levels of N, K application
and shading condition(1977).
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Fig. 2. Wilting phenomena reappearanced under
the heavier nitrogen and shading 50 %
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Table. 3, Average daily solar radiation during the
1976 and 1977 cropping seasons in

Suweon
(cal /cm2/day)
Year
Period 1976 1977 B-A
(A) (B)

Early 240 355 115

June Middle 220 475 256
Late 281 386 105

Early 204 210 6

July Middle 232 312 80
Late 308 387 79

Early 268 303 35

August Middle 229 257 128
Late 308 387 79

Early 292 308 16

September  Middle 313 331 18
Late 329 359 30

Table. 4 The effects of nitrogen, potassium levels and shading on root weight,
activity and degree of wilting Yushin variety

Dw. of root (g/hill)

Oxidation activity of

% of a-Naphthylamine (7 /total F. W, /hr)

Treatments wilting hill 15 days 15 days 15 days 15 days

before heading after before after

heading heading heading heading
1. N10, K10 0 4.7 3.1 1.9 349 48
2. N2, K10 0.3 5.6 4.3 2.3 398 62
3. N3, K10 15 3.4 2.9 1.5 218 33
4 N30, K10 77 2.8 1.8 1.2 185 31

shading(50 %)

5 N10, K20 0 49 3.6 1.9 363 67
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Table. 5. The effect of nitrogen, potassium levels and shading on mineral
contents in aerial part and degree of wilting of Yushin variety.

(Ripening stage : 30 DAH)

Treatment % of N& K0 & cr KO/N&
wilting hill LS C Is C LS C Ls C-
3. N30, K10 15 1.14 1.02 065 2.44 198 194 570 239.2
(light)
4. N30, K10 77 1.14 1.25 0.41 1.47 182 16.3 360 117.6
shading (50 %) (Severe)
5 N10, K20 0 1.38 1.01 0.57 2.28 19.8 19.8 413 225.7
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Table. §. The effect of ritrogen on respiratory
activity of leaf in rice plant?

(QO, ul/g, F.w/hr)
Nitrogen level (kg ~10a)

Variety

0 20 40
% % %
Jinheung 421(100) 503(119) 479(114
Tongil 592(100)  626(106) 593(100)
Yushin 632(100)  774(122) 917(145)
Milyung4# 23 503(100) 688(137) 791(152)
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SUMMARY

Studies were conducted to determine some
factors for the wilting phenomena of a rice variety,
Yushin. In order to reappear the wilting phenomena,
the different levels of nitrogen and potassium were
applied under different shadding treatment after
heading. The relationships between mineral nutrients
content and physiological root activities of rice
plant were idendified concern to the wilting
phenomena of Yushin variety. On the other hand,
the meteorological data in 1976 which was damaged
seriously through out the nation by wilting, and
in 1977 which was not accured, were compared
to find out the factors of wilting phenomena.

The results were summerized as follows:

1. The heavy nitrogen application was markedly
increased number of spiklets per unit leaf
weight, i.e. high sink/source ratio, and rate of
elongation in lower part internods were longer
than that in upper internodes of rice variety
Yushin.

2. The respiration rate of Yushin leaves were
significantly increased compared with that of
other varieties under heavy nitrogen spplication
conditions.

3. Rooting ability and physiological root activities
were decreased at heavy fertilizer (N-30Kg/10a
and P,O5-10kg/10a) application to Yushin, Fu-

application under

thermore, heavy nitrogen

shadding treatment was more decreased the
rooting ability and rooting activities.

4. The heavy nitrogen application under shadding
conditions were decreased patassium content
in stems of Yushin, especidlly patassium and
nitrogen ratio and carbonhydrate content in stems
were markedly decreased.

5. The wilting phenomena of Yushin was not so

much serious at the heavy nitrogen application.
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only, but at the some nitrogen application during the rice growing period. Secondly, heavy
under shadding treatment was very serious. nitrogen application at farmers field was accelera-
6. This results indicated that serious wilting damage

ted the wilting damage.
in 1976, firstly, insufficient solar radiation



