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Floral Impotency Due to Cool Weather in Paddy Rice Plants in the Early-Season Culture Area L.
Relationship between light-intercepting characteristics and sterility . Tomio WATANABE and Yoshio TAKEICHI
(Chiba Pref. Agric. Exp. Stn., Chiba 280— 02, Japan)

Abstract . The present study was conducted to make clear the cause of promotion the sterility due to cool
temperature at the booting stage by too much nitrogen application with investigating the relationship among the
amount of nitrogen applied as basal dressing, treatment of cutting leaves and location of hills in the field and
sterility under the different sunshine condition in 1982 and 1983 when cool-summer damage were occurred in
paddy rice plants. The results are as follows. (1) For these two years, the sterility index has increased linearly
with the amount of nitrogen and the increasing rate has been higher under the longer sunshine condition. The
perfect unhulled rice yield index has decreased linearly under the longer sunshine condition. On the other hand,
it indicated the curve of secondary degree with maximum value of about 11 kg/10 a of nitrogen under the shorter
sunshine condition. (2) The increase of nitrogen application enlarged leaf area and the shading percentage in the
space between rows. It prevented the rising of temperature in the space between rows, at the inside of the leaf
sheath, of water and of earth on clear day. (3) Improvement of light-intercepting characteristics at the most
sensitive stage to cool temperature by the treatment of cutting leaves decreased the sterility. It was caused by the
rise in temperature at the inside of the leaf sheath. (4) The sterility of the hills at the edge of field, which received
more sunshine, was lower than that at the inside of field. Within the same hill at the nearest furrow to levee in
the west side of the field, the sterility of the panicles at the side of levee was lower than that at the side opposite
to levee. (5) It can be concluded from these results that one of the causes of promotion the sterility due to cool
weather at the booting stage by too much nitrogen application as basal dressing was the obstruction of
temperature raising at various points surrounding rice plants with the deterioration of light-intercepting character-
istics accompanying overluxuriant growth.

Key words . Amount of fertilizer nitrogen, Cool-summer damage, Early-season culture, Light-intercepting
characteristics, Overluxuriant growth, Sunshine hours, Temperature at the inside of leaf sheath, Temperature in
the space of rows.

FEE I BT 5 KB, EEESETORC o h o BEAFRZCRITL, WETIXIZIZ 100% »
SHBFIEREKERBEY HRY L LT, BEM30ER  BEEEEL - TwaY, FHRESE A Y o E
50 FEHE TRIARVBFEBCEREL Twiz, 20

* KEIZE 176 FEES (1983F108), $ 178 [HiE

e (19844E108) B WL THE, 72, FREBEOHEATTEROEINI 350 kg/10
* R TEREYNERS. a »5 450 kg/10 a L RERICE EL, TERIK

NII-Electronic Library Service



226 H X EY ¥ &

fo B S 60% (1991)

TR, WHEHOF KL L W5 Bik 4L E
L2 ah, BBF50E

MHOBEBBELEEAH- /2,
RICA D L REKEHIE—EL T, B TEHOHL
WIRILE 2o 72, Tz, Bk F 2R
R EES| &I TREBRLKGET 2 @Bl BT
AFERTIE, RELEEZTLE, 6 BXK»STAH
THOEBTUIELIEERSENREL, K&k
WELZITTWE, b, 1976 EOHBETIE
HUNESRE S L TSN 727 F £ A ) PRE
OEFRBICEASNZERD DAY EH Y BAE
RWEEZII, IS OSBEIZMEES A X L,
LR CKHBIEHEBR CORELERTH -
7z, TDH, BERREEETLIHEENE L, #
ERELREoT,

ek, BB FHRES R CORREREHRIL
10a ¥/707~8kg WEBT, TI/EETIL
10~11kg THo7z, KR MEEATER L 2K
wERALTOBERE T, COREBOHERETE
BVEERIC L I 3B Y o, Le
L, HESTHMRRERES T3, M2 ARED 18Ry
72 I~8 A L%, Ly b RIS ICHRST
DEENZLI Lo, FEILEERREBICRD P
ERR VAN

7z, RIEOKREAHMPAE L /208, (LESEH
T, Ftrizi b EUBICA SIS TIRRAEED W
IENBEEN, THEETRREREOBRICH
BobhsEnEIN:,
EZROLSBHANKELZBET 2 2 L3, LB
i, B OABRHERE TH  »cEh, 20
AHZALOEELEETSNTWLE, Lrl, K
DEBEES I o O & 13k X { Ba 2 EEH
B TOWMBRONZIZEA E R VORERTH -
2. FIT, EEHESIBEFHBSEOBRRBIKEHS
ST LEHNT—EOMEEEML 2. ZOHT,
KRTTOHBEEOSDIC L > TEETROFELE
BENSKXIEEINLIEENS, %f@%im%
NEERBEBET 2 —2>OBER L, Bk
ZHREB O BAL KFREEE N OBEB SUR, WA
E, KR, HBORREELZS ST THS
CEMEHSMER ST D TRET 5

MR E &

1. REERERR & EERR
ZHEEH L T RREBE L OBFREHO TS
726, 1982 4E r 83 4T, 1.5X7.5m DT 4 ¥ X

=5 (R« ®WAEHRA) 2HY, FXEEL2E2 2
r2o, FHBERK B L S5kg/10a £ D IEK 3 kg
WO 5 AR 2T, MEAMEIIEELED 7 Yk

HYTC, HMEE4HA17THICBIEL -, S
30x15cm T, BEEFEIL AR E L7, BRI 2 X

TITo7, %, HBEOKE, MEORSIRIZIZR
10kg/10a L7,

IR HIAH OB SR (HE L 15ecm), /K
B OOKET lcem), #/8 GUFEETF lecm) 24— 3
A Y REET, HHEOMET 2HEL 15cm DX
HNIRE & BVENHRER T, BERIOMEN IR &~ R
FFCHIEL ., 70, BXELEBHEOIK2K
HORELD 21TV, EEEZBIE L.

PRI IZ R X 36 £k (0.5 BF9) 2 KAE DX D B
D &7 L3z, &KX 104k 2 RIEDOKED 2170,
INEB L VNEBRERYHAEL 2.

2. BIZELNIS ¢ FEERISRYE

HITHD 1982 FEOREBRERE» &, KBEXEDE
WHIKIBEE R O SRR, FRCEBNEE L FEC
EHE», BEMOREREICHELRIZL Tw
LEEESNT, 2T, ThAalRT2EHBNT,
1983 12, 1.5X7.5m DI A4 ¥ A —% T, HfjEs
FRROMARES 10a 4720 14kg, 17kg THEEL
fe7veh) AL, WEREMIC4-56 H
28H I, #E14kg X TIZHES S 20cm, 30
cm, #B17kg KT HE»S 25cm, 35cm T
EGEUIRL, HEBEEHCEZT, BET
fefd r DERERS L7, £/, 17kg RORAL
HXT, $EOMET 2HE L 15cm OEHEKE
EARBREMBETCRIE L., BB, ZOEOH
A F20~25cm CTOBELE T, EHESLH
LBV,

3. BRAOEERNRORESH

1982 FOBH TOEERRE IS T, BET
ORERDOIEIC X > T, BEETRRORERLE ICHE
EBEE N, 22T, TERNHTE «- TEE
BERBRYE - KBEWREOBS T, SEOMIESR
HTREs - BESEREC AL, BEH» S

SHNCAIE T 2 R & BARER I 3Bk 3 DAL

D, BRECEPEEEAEL.

¥/, BIETHRALZ-7VeH ) (EIEEERS
MR 14 kg/10a) ZHWT, EBEHERG O
R L BERED S 3FIHOKRT, SO MET 2 HEE
15 cm OIESNRE = BEXMNEEH TREE L /2.

iz, KfEEMAERERR LB 30H, #EH

NII-Electronic Library Service



- R — RS AROBERmE BT 25% B 1#H)

227

Table 1.

Sunshine and temperature conditions during the low temperature period and during the

period from the panicle formation to heading.

Low temperature period*

Panicle formation stage~heading**

Sunshine Temperature Sunshine Temperature
Year
Daily Rate Degree days of*** Accumulated Rate Degree days of
(hour) (%) coolness (°C - day) (hour) (%) coolness (°C + day)
N. Value**‘* .................. 1089 1000 00
1982 5.18 100.0 14.3 144 .2 132.4 15.8
1983 3.08 59.5 16.4 88.9 81.6 22.9

* . Low temperature period : 1982 : June 21~July 3, 1983: June 27~July 1 and July 7~July 13.

* ¥

* k%

* %k X ¥

Air Temperature (°C)

15 10 5 0
Days before heading time
1. Maximum and minimum temperatures in 1982
and 1983.
O—0O : Maximum temp. in 1982,
: Minimum temp. in 1982,
: Maximum temp. in 1983,
: Minimum temp. in 1983.
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- Panicle formation time, heading time : 1982 : June 12, July 6;1983: June 19, July 13.
: Degree days of coolness: Q=3 (20—T), T :daily mean air temperature (°C).
-N. value : Normal value is the average from 1974 to 1983 in Daizenno-cho Chiba, Chiba.
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Table 2. Effect of the amount of basally applied nitrogen on the growth and yield of paddy rice
plants.
Amount of No. of* Culm No. of No. of Total Unhulled  Ripened Sterile
Year nitrogen tillers length ears grains DW rice yield grains grains
(kg/10 a) (/m?) (cm) (/m?) (/m?) (g/m?) (g/m?) (%) (%)
5 582 55 426 22152 847 330.9 50.3 40.4
8 697 57 455 25389 898 326.9 42 .8 46.9
1982 11 773 58 460 26174 984 310.1 34.8 55.8
14 924 63 539 34873 1122 254.0 18.9 64.7
17 950 64 564 36096 897 245.8 64.0 64.0
5 713 52 468 23821 643 218.0 32.4 58.5
8 831 55 517 26884 783 247 .0 30.6 60.0
1983 11 898 56 567 29371 784 257.0 32.0 63.5
14 1012 59 615 35486 885 286.0 26.3 64.5
17 1008 63 678 42714 967 260.0 17.8 76.0
* No. of tillers: Number of maximum tillers.
2001 200
y=75.73+5.33X ®
X r=0.965" ot
~ 2 y=44.33+13.44X—0.59X?
5 o £ r=0.897*
.—E [e] =
L
z 1007 y- 85.83 +2.23X £ 100
= r=0.904" ;
n % y=127.39—4.49X
= r=0.973"
2
S
0 \ . , . .
5 8 11 14 17 0

Amount of nitrogen (kg/10a)

Fig. 2. Relationship between the amount of nitrogen
applied as basal dressing and sterility index.
®—@:1982, O—0O:1983.

Sterility index was calculated by taking the ste-
rility of 5 kg/10 a nitrogen application as 100.
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Fig. 3. Relationship between the amount of nitrogen
applied as basal dressing and unhulled rice yield
index.

Symbols show the same as in Fig. 2.

Unhulled rice yield index was calculated by tak-
ing the unhulled rice yield of the plot which was
applied 5 kg/10 a nitrogen basally as 100.
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Fig. 4. Relationship between the amount of nitrogen
applied as basal dressing and the leaf area index
at the most sensitive stage to cool temperature.
Symbols show the same as in Fig. 2.

Vertical bars show standard errors (n=4).
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Fig. 5. Relationship between the amount of nitrogen
applied as basal dressing and the percentage of
shading in the space between rows at 15 cm above
the soil surface on June 29, 1982.

O0—0, Xx—x, A—n, ©—®, A—A:5 8,11, 14
and 17 kg/10 a of nitrogen applied as basal dress-
ing respectively.
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Fig. 6. Time course of temperatures among the space
between rows at 15cm above the soil surface,
inside leaf sheath at 15 cm above the soil surface,
water at 1 cm above the soil surface and soil at 5
cm under the soil surface (June 29, 1982. Sunshine
hours: 11.7). The amount of nitrogen applied as
basal dressing: O—O: 5kg/10a, ®—@ : 17kg/10a.
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Fig. 7. Effect of the cutting of the leaves on the
percentage of sterility in 1983.
Vertical bars show standard errors (n=3).
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Fig. 8. Effect of the cutting of leaves at 25 cm and
35 cm above the soil suface on the temperature of
inside sheath at 15cm above the soil surface
(June 30, 1983. Sunshine hours: 6.0).

Amount of nitrogen applied as basal dressing : 17
kg/10 a.

A — a :Control, ® — @ : Cutting at 35cm above
the soil surface, O — O : Cutting at 25cm above
the soil surface.

Temperature of inside of leaf sheath (°C)
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Table 3. Relationship between the position
of hill in the field and the sterility due
to cool weahter.

Side Row from the levee

1st 2 nd 5 th
East 100 164+15 206+21 (n=7)
West 100 152+15 16118 (n=38)
South 100 81 73 (n=1)
North 100 115 116 (n=1)

Values in the table show the mean ratio of
sterility with standard errors, by taking the
sterility of the first hill from the levee as 100.
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Leaf sheath temperature (°C)

—_— " " n n e

Fig. 9. Relationship between the location of hills in
the field and time course of leaf sheath tempera-
ture at 15 cm above the soil surface at the booting
stage (July 3, 1982. Sunshine hours:9.1).

@®—® : The first furrow from levee,
O—0O: The third furrow from levee.

60

Sterility (%)
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0 l_S!nan Hayahi- Oou Hounen- Touhoku Sein;;
64 kari 301 wase 127 73
Fig. 10. Difference of sterility between the panicles at
the side facing levee and panicles at the opposite
side in same hill, in the nearest row to levee at the
west side of paddy field in 1982.
SEM  panicles at the side facing levee.

[ : panicles at the opposite side.
Vertical bars show standard errors (n=3).
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