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Floral Impotency Due to Cool Weather in Paddy Rice Plants in the Early-Season Culture Area 1L
Countermeasure to the damage by fertilizer application : Tomio WATANABE and Yoshio TAKEICH! (Chiba
Prefecture Agriculture Experimental Station, Chiba 280- 02, Japan)

Abstract : The present study was conducted to develop the basal fertilizer application methods which mitigate the
damage due to cool weather at booting stage by investigating the relationships between the changes in cool
tolerance and light-interceping characteristics with the methods of fertilizer application as basal dressing adding
phosphate, potash, compost and soil conditioning materials respectively to the standard basal fertilizer. And the
effect of improvement against the cool tolerance on the topdressing to deeper layer culture was also investigated.
The results are as follows. (1) The addition of 6 kg/10 a phosphate or 60 kg/10 a fused phosphate and 20 kg/
10 a calcium silicate (soil conditioning materials) to the standard basal fertilizer had an effect on the improvement
of cool tolerance in combination with addition of compost (heavy nitrogen applicated condition), i. e. the increase
of phosphate application had an effect on mitigating the injurious action of heavy nitrogen application against
the cool tolerance. And it was judged that the increase of phosphate application promoted the reduction of leaf
nitrogen content and leaf area index, and effected to decrease the sterility by the path of “Increase of nitrogen
application—Increase of leaf area index—Increase of shaded percentage in the space of rice plants community
—Obstruction of raising temperature at various points surrounding rice plants—Increase of the sterility’”” which
discussed in our first report. (2) Under the ordinary weather condition, in spite of the rice plants in the
topdressing to deeper layer culture was as large leaf area index as the standard fertilizer application, its shaded
percentage in the space of rice plants community was smaller, and the light-intercepting characteristics
maintained better, and the temperature of leaf sheath surface, in which the young panicle exists, raised higher
than those in the heavy and standard fertilizer application. And nitrogen content of the rice plants was lower than
the other applications at all times, and its C-N ratio in leaf sheath and culm before the booting stage maintained
higher than the other applications although it was lower at the booting stage. From the above mentioned, the
topdressing to deeper layer culture accelerates the cool weather resistance by improving the light-intercepting
characteristics and the constitution of the rice plants.

Key words : C-N ratio, Compost, Cool-summer damage, Early-season culture, Light-intercepting characteristics,
Methods of basal fertilizer application, Phosphate, Topdressing to deeper layer.
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Table 1. Experimental treatments of basal fertilizer application.

Experimental plot

Methods of basal dressing (kg/10a)

1. Non-dressing
2. Standard

3. Phosphate added

4. Potash added

5. Compost added

6. Three times compost added
7. Phosphate added to plot 6
8. Total soil improvment

non-dressing

N:8, P,O;:10, K,0:10

Plot 2+ superphosphate of lime: 6

Plot 2+potassium chloride : 6

Plot 2+compost : 1,000

Plot 2+compost : 3,000

Plot 6 +superphosphate of lime: 6

Plot 5+ fused phosphate : 60+ calcium silicate : 20

Table 2. 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**** oo s 115.3 100.0 0.0
1982 5.18 100.0 14.3 115.2 99.9 13.3
1983 3.08 59.5 16.4 79.9 69.3 17.3

*: Low temperature period: 1982 ; 21. June~3. July. 1983 ; 27. June~1. July and 7. July~13. July.
** . Panicle formation time, heading time : 1982 ; 19. June, 14. July. 1983 ; 25. June, 20. July.

*** : Degree days of coolness: Q=2 (20—T)

T ; daily mean air temperature (°C).

***xx - N. value : Normal value is the average from 1974 to 1983 in Daizenno-cho Chiba, Chiba.
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1982 and 1983.
O—CO : Maximum temp. in 1982,
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Table 4. Multiple regression analysis among the
yield, number of grains and percentage of
sterility.

Year Factor b b’ t-value
1974~'81, No. of grains  0.017 1.01 19.49***
1984 : sterility —=7.797 —0.22 —4.33***
ordinary Const. 228.600
weather
years R=0.954*** N=42 F=194.65*"
1982~'83: No. of grains  0.009 0.73  3.55**
cool- sterility —6.198 —1.51 —7.33***
summer Const. 419.380
damage
year R=0.942*** N=14 F=43.66**

EE T T

) 11%, 0.1% level significance.

Table 3. The growth and yield of paddy rice plants in differrent methods of basal fertilizer

application.
No. of tillers Culm length No. of ears Total D.W.
Experimental plot (/m?) (cm) (/m?) (g/m?)
1977~'84 77~'84 7T~84 TT~84
1. Non-dressing 13.2 52.6 9.9 631
2. Standard 28.1 61.0 18.2 1292
3. Phosphate added 30.4 61.2 18.5 1327
4. Potash added 29.1 61.9 19.0 1346
5. Compost added 32.6 64.1 20.5 1437
6. Three times compost added 32.4 66.3 21.0 1552
7. Phosphate added to plot 6 31.3 64.3 20.0 1412
8. Total soil improvment 29.5 62.8 18.9 1377
LSD (5%) 2.5 1.9 1.2 81
No. of paddy Weight of whole grains Percentage of sterility
(/m?) (g/m?) (%)
77~'84 '77~81,84 '82~'83 ‘T7~‘84 '77~'81,84 '82~83 77~'84 ’'77~'81,84 ’'82~'83
12934 13117 12386 300 312 267 5.5 4.4 9.0
31546 32575 28459 661 705 530 11.0 7.4 21.6
32861 33195 31859 697 737 576 11.5 7.5 23.5
33229 34083 30667 690 743 532 12 .4 7.3 27.8
36455 36363 36732 688 787 393 20.3 8.6 55.4
39299 38068 42995 731 829 438 20.6 6.8 61.9
35714 35512 36320 716 769 557 14.8 7.5 36.8
33154 33140 33196 681 746 487 14.7 6.1 40.6
2704 2444 9529 59 49 74 8.0 1.4 20.5

*:1977~'81, 1984 : Ordinary weather year. 1982~’83 : Cool-summer damage year.
** - Values in the table show the average value of indicated years.
*** . L..S.D (5%) was calculated without Non-dressing plot.
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Table 5. The rate of nitrogen content in leaf
blade and leaf area index at the booting
stage in differrent methods of basal fertilizer

application.

Experimental plot Nitrogen Cont.(%) LAI*

1. Non-dressing 2.10%* 1.39
2. Standard 2.51 3.84
3. Phosphate added 2.44 3.37
4. Potash added 2.47 3.79
5. Compost added 2.63 5.02
6. 3 times compost added 2.68 5.64
7. Phosphate added to plot 6 2.56 4.58
8. Total soil improvment 2.61 4.76
LSD (5%) 0.09 0.78

* . Leaf area index.
**: Data indicated the average value of 1982 and '83.

L, BEREEX 2R GTRORBRX T b BIMER %
L, ZHTHHERES b BN SEE I
L7, d, BIEERAEC L 28O ER,
REOEINCA SN A2VEBOBRKICL 200D T
Hotz (5E3F),

TReRAE - 2GRy 2T o AOES S
FEES X UHIEEHRY TTRAEE L OBEENITD S
NEEEEIEREESRIIRLE, Zhicks,
HEHERBEE I HEEEEXK IR L, $ARsEMmnA
D2RABXBLURSIBUEXTHEEICE L, #
R X K < e DIEMADERS S, B, HEE
3 b BEEE 6 kg MAKOESZRIBE IZHS +
CEMIMARKICHE LUEREICE T L, £/, HE
FEARE L L A EERBIER ORI ESEREEOE
b L EROMERA %~ L, EHEMARXK B L, HEAR
BBINA O 2 HEBRX 3 & URE TIBUEX O ERE R
BRITEREICEML, BEIEEXIZEY T 2 @R
Fb s ALz, Bz, MR~y 3 b EEMAK
OREEREBEHOIBEZ CEINL 72, 72, M3 b
> BEEE 6 kg AR OEEBIERUIHER 3 b+ > BH
A Xz L BEICED L.

MBEEEXOEFEFEE S L OVERBERUIIE
HEHAEX & = hb e h o 1z,

HAOFEACE I X 2Tt O R b & ZHEES L 0
FRAERE T 2720, 1982 FOEmMBIER, m? K7
DM E TRASESOBREE 2~3KIC R L, &
noHzk D e, EHEETRES, m? B0
ERRAEFCEBOIEOHBELERD S, 7z,
1983 FOEMmMMBIE, EXE, EFERTHE,
m? L7z ) PE s RSB S OBIR S 4~7 KR L

NII-Electronic Library Service



EE - RiT— REREARORENSE CHET 25K (B2 #H) 359

01 = —22.30+14.83X o 01 y= 1.38+0.71x o
6oL r=0.907" i so| r=0.848"

ég 50 t §§ 40}

z 40t >
2 £
% 30} g
n 20
20t @
10} 107
0 i 0 i " i . N
0 1 6 0 10 20 30 40 50 60 70 80
Leaf area index Shaded percentage (%)
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Fig. 8. Relationship between the nitrogen content of
leaf blade at the most sensitive stage to cool
temperature and the leaf area index in 1983.
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the soil surface in 1983.
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Fig. 10. Changes in the leaf area index in different
methods of fertilizer application.
O—0O : standard fertilizing culture,
@@ : heavy fertilizing culture,
A A :top-dressing to deeper layer culture.
Vertical bars show standard errors (n=5).
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Fig. 11. Changes in the shaded percentage in the
space of rice plants community and temperature
of leaf sheath surface at 15cm above the soil
surface at the most sensitive stage to cool temper-
ature in different methods of ferilizer application.
Vertical bars show standard errors (n=10).
Symbols show the same as in Fig. 10.
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Table 6. Changes in the plant length and number of tillers in differrent methods of fertilizer application.

o Amount of fertilizer Plant length No. of tillers
Fertilizer (N kg/10a) (cm) (/m?)
application basal top

dressing  dressing 6/16 6/26 7/6 6/16 6/26 7/6
Standerd fertilizing 6 3 36 51 62 352 595 603
Heavy fertilizing 9 3 36 51 63 390 630 630
Top dressing to
deeper layer culture 3 6 35 46 55 323 505 505
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Table 7. The rate of nitrogen content in leaf blade and stem at the booting stage in differrent methods of

basal fertilizer application.

. Amount of fertilizer Leaf blade Leaf sheath and culm
Fertilizer (N kg/10a) (%) (%)
application basal top
dressing dressing  6/18 6/26 7/6 7/15 6/18 6/26 7/6 7/15
Standerd fertilizing 6 3 5.05 4.8 3.20 3.47 2.63 2.47 1.21 1.32
Heavy fertilizing 9 3 5.52 5.14 3.85 3.69 2.99 2.83 1.64 1.47

Top dressing to

deeper layer culture 3 6 492 3.81 3.04 3.32 2.48 1.87 1.14 1.21

Table 8. Changes in the C-N ratio in leaf sheath and culm in differrent methods of basal fertilizer

application.

i Amount of fertilizer Leaf sheath and culm
Fertilizer (N kg/10a) (%)
application basal top

dressing dressing 6/18 6/26 7/6 7/15

Standerd fertilizing 6 3 2.6 1.2 11.4 13.9
Heavy fertilizing 9 3 2.6 1.2 6.8 5.9
Top dressing to
deeper layer cluture 3 6 3.2 37.4 14.0 10.2

200
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140 }
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100
80 +
60 |
40
201

Leaf sheath and culm

Starch content (mg/g)

40+ Leaf blade
20 +

0 _EA
a0l Root

N =—=="=—___ - —— 1

6/18 6/26 7/6 7/15
Date (Month/Day)
Fig. 12 Changes in the starch content in each organ
in different methods of fertilizer application.
Symbols show the same as in Fig. 10.
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Table 9. The growth and yield of paddy rice plants in differrent methods of fertilizer application.

Fertilizer Amount of fertilizer Heading Culm Ear No. of Total Brown 1000 Percentage
(N kg/10a) time length length ears D.W rice kernel of

application basal top yield weight sterility
dressing dressing (M.D) (cm) (cm) (/m?» (g/m?) (g/m?) (g) (%)

Standerd fertilizing 6 3 7.30 81 18.6 411 148.4 61.1 20.7 6.8

Heavy fertilizing 9 3 7.31 84 18.7 454 157.3 64.7 20.5 9.5

Top dressing to

deeper layer culture 3 6 7.29 82 19.5 414 142.6 62.7 21.3 8.2
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