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Influence of Nitrogen Application and Shading on the
Sterile-type Cold Injury in Rice
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ABSTRACT

This experiment was carried out to clarify the causes of sterility in terms of pollination characteristics
for the sterile-type cold damage as influenced by amount of nitrogen application and shading conditions in
rice plants. The results obtained are as follows :

The mumber of young microspore per anther was not changed greatly by amount of nitrogen
application. The number of ripened pollen grains per anther decreased according to increase in nitrogen
application and shading degree, but the anther length and stigma length were not significantly affected by
those factors. The number of pollen grains on stigma decreased by intense shading.

The fertility decreased with increased nitrogen application and intensified shading. The elongation of
auricle distance per day was less in less nitrogen application and intense shading. The internode length of
the first and the second from the top were shortened with intense shading, but that of the fourth was
elongated.

The number of spikelet per panicle decreased with increace in shading intensity.
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Table 1. Chilling tolerance and floral characters in rice plants under the different amount of nitrogen

application and shading conditions

(A) (B)
Nitrogen Shading Micros- Ripened B/A Anther Stigma Pollen Fert-
level percentage pore pollen %) length length grains ility
(g/pot) (%) number number ° (mm) (mm) (/stigma) (%)
(/anther) (/anther)

0 1072 930 87 1.88 0.75 64 96.0
0.3 50 - 856 80 1.84 0.76 53 97.1
75 - 870 81 1.83 0.80 36 94.4
0 1091 864 79 1.90 0.86 57 96.5
Control 0.9 50 - 840 71 1.88 0.94 60 94.6
75 - 763 70 1.84 0.84 50 93.1
0 1100 814 74 1.87 0.88 58 92.9
1.8 50 - 741 67 1.83 0.88 48 92.6
75 - 780 71 1.89 0.90 45 93.8
0 1090 806 74 1.94 0.95 59 93.4
0.9+0.45 50 - 760 70 1.87 0.90 45 91.2
75 - 746 68 1.82 0.85 33 93.1

LSD 0.05 N.S 45.8 N.S
0 - 531 49 1.80 0.72 20 51.4
0.3 50 - 509 47 1.79 0.73 19 47.7
75 - 485 44 1.73 0.74 17 46.1
0 - 516 47 1.80 0.81 14 52.0
*Treat- 0.9 50 - 497 46 1.73 0.80 10 43.2
ment 75 - 389 36 1.79 0.82 8 30.6
0 - 443 41 1.82 0.83 11 34.2
1.8 50 - 400 37 1.82 0.80 8 27.5
75 - 393 36 1.82 0.80 7 27.9
0 - 438 40 1.82 0.85 12 29.8
0.9+40.45 50 - 410 38 1.81 0.86 12 29.9
75 - 316 29 1.78 0.75 6 20.1

LSD 0.05 103.9 N.S

* Treatment . 12°C 3days
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Fig. 1. Difference of the number of pollen grains
per stigma under different amount of
nitrogen application.

2% 1-¢ BREREHE w2 d3t 23 g
Akl EEHA B EHEE VFEPLH_ Aoz #

BE A B g vt 37l gele ZA 2

£3kH 0, /J\}}@-T—?Dﬁﬂ ﬂi(mﬁﬂ'éﬂ]/‘i = He ¢
&3 & Aol KE glgled ol FE RELH
o] zHid 7] = Aoz 4 7‘-5]:::1, ol# gl #%
Rt KEES % 2 EHEIF B dR T A
o & 151 Zragtris HEY —ﬁ%}% A 7]
= ko2 Z# Timing 3 #EXel] R FF2 %
AE7} solef & Ao M=)

3. BRE 9 REER Bt

REEL & 149 o] HEBREAAAE BE A
2lofl4] 90 % LA bolglevt /NHEFEIE (RIR B EE S
A 50% oldtE Giotvh #BEel MEREE 2
T BEBHAE #AJ FEHMEEA ZBREEES
F ASolE HE A Ev 7| TH vsl] BE
o) wgtor, 3] EARBES & F5F TR
o] & Al sl FHESMEMA SDFBIER T5% EX
FREEEy 20 %352 dold JEFIH 1
L AME NS SAZRAd g8 o2A Jelgow
LELGE BRIEME 2REREE 3 &L FHE
o2 AZ4RcE FA = BRE RfRo] BAde
RARES SRS RE, 81 - %BE, miegs
2 & we} clar, BREEE 42 FRE
A£EET @As) o2 stged®, XER &

T ojs)} e Agolgich Yo BEREME F
AR g R uE ARB4E BRAREE oS
AES oo} &

TS kst 3 W 024 (arcsinVHER
BEEEREZE /arcsin/HEERER) X 10022 A
AE REAESs 1Y 29 o] 2FRMHE 03 ¢
H EABRES =4 ER7 g3z, 09, 1.8

FHFoll e EARES 45 L& Aoy

Aem A7,

e {

Shading {0'---"0 50%
€ 60 ——x75%
%

L’
o
R=]
= ~,
5 R’“*&{ """
5 40- ~
o ~

1 1 Il 1

0.3 0.9 1.8 0.9+0.45

Nitrogen application(g/pot)

Fig. 2. Changes of fertility index under different
amount of nitrogen application and
shading conditions.
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