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of Leaf Blade, Rachis Branches and Chaff by
Nitrogen, Phosphate, Potassium and Silicate

Su Il Choi* and Chang Ju Hwang*

ABSTRACT

In cold water irrigation, some growth and yield were decreased by heavy application of nitrogen but in-
creased by heavy application of phosphate, potassium and silicate. Among growth characters, number of spi-
kelets per panicle and grain filling ratio were affected significantly. Cold damage in number of spikelets, spikelet
sterility and degeneration of spikelet and branch could be reduced by increasing application amount of phos-
phate, potassium and in particular silicate. Number of spikelets per branch was closely related with number of
spikelets per secondary branches. Number of abortive grains and immature grains had negative correlations with
yield and could be reduced by heavy application of phosphate, potassium and silicate. Heavy nitrogen applica-
tion led to high total nitrogen content and restrained the uptake of phosphate, potassium and silicate.

However, adverse results were showed by heavy application of phosphate, potassium and silicate. Inorganic
element contents in branches were lower than those in leaf blades, but higher than those in chaff. Branches
showed little differences in inorganic element contents between heading stage and maturing stage.

Inorganic element contents in branches were considered to be influenced by those in leaf blades and to affect
those in chaff. Some growth characters related to source and sink, such as degeneration of branches and spike-
lets, sterility ratio, ripening ratio, and yield had closer relationship with nutrient contents in branches than
those in leaf blades and chaff. The results demonstrated that the rachis branch not only was a transport pathway

of nutrient but also would play an important role in accumulating substances in panicles.
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Table 1. Amount of applied fertilizer. (kg/ 10a)
Treatment number Nitrogen Phosphate Potassium Silicate
1 11.0 10 11.0 -
2 11.0 15 11.0 -
3 11.0 10 16.5 - -
4 11.0 10 11.0 300
5 11.0 10 11.0 450
6 16.5 10 11.0 -
7 16.5 15 11.0 -
8 16.5 10 16.5 -
9 16.5 10 11.0 300
10 16.5 10 11.0 450
11 16.5 15 16.5 450
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Table 2. Yield components and yield of rice plants grown under different fertilizer application.

Treat- Fertilizer application

Heading Culm Panicle Panicle

No. of Spikelets Ripening Yield lndex

ment length length exsertion per (kg/
number Methods (kg/10a) date ()  (cm) (cm)  panicle panicle ratio 10a) (%)
N ‘PzOs‘KzO‘SiOz

1 11.0-10-1L0~- 0 July 26 54 19.0 5.6 14.1 88 53.8 375 100

2 11.0-15-10.0— 0 July 25 55 19.2 59 14.5 100 62.5 420 112

3 11.0-10-16.5— 0 July 25 55 19.3 6.0 14.4 99 60.9 413 110

4 11.0—-10-11.0—300 July 24 57 19.7 6.1 15.1 101 64.2 427 114

5 11.0-10-11.0-450 July 23 58 19.7 6.3 15.9 104 66. 8 435 116

6 16.5-10-11.0— 0 July 28 53 18.4 50 15.6 91 49.5 360 96

7 165—-15-10.0— 0 July 26 54 18.7 5.6 15.8 97 58.3 394 105

3 16.5—10-16.5— O July 26 54 18.7 5.4 15.8 96 55.1 390 104

9 16.5—-10-11.0—300 July 25 56 19.0 6.0 16.0 103 60. 5 401 107
10 16.5—-10-11.0—-450 July 24 57 19.2 6.1 16.1 103 62.3 409 109
11 16.5-15-16.5—450 July 23 60 20.1 6.5 16.7 105 67.5 457 122
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Table 3. Degeneration of secondary rachis branches branches and spikelets and spikelets sterility
of rice plants grown under fertilizer application.

Degeneration  ratio . .
Treatment number Sterility ratio
spikelets per panicle secondary rachis branches
1 3.0 83 21.3
2 1.6 6.0 15.1
3 1.8 6.0 16.1
4 1.2 4.7 13.2
5 1.0 4.5 9.0
6 3.5 9.9 24.5
7 2.4 8.2 19.0
8 2.8 8.3 193
9 2.2 7.0 18.2
10 2.0 6.4 17.7
11 0.8 4.0 7.6
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Table 4. Differences of mineral contents in leaf blade, rachis branches and chaff grown under

different fertilizer application.

Total- N R Os

K:0 Si0;

Treatment

Branch
number

Leaf
S MS

Branch Chaff Leaf

Chaff

HS MS HS MS HS MS HS MS HS MS HS MS HS

Leaf Branch  Chaff Leaf Branch Chaff

MS HS MS HB MS HB MS HS MS

163 121
1.42 1.06
1.52 1.07
1.30 1.00
1.20 0.90
1.87 143
171 125
173 1.25
1.61 1.20
10 1.57 111
11 1.60 1.18

000U B WN

1.32 1.10 1.09 052 0.54 0.40 0.40 0.30 0.35 0.18 2.01
1.09 0.91 1.00 0.41 0.63 0.51 0.47 0.36 0.38 0.25 2.04
1.11 0.94 1.00 0.44 055 0.42 0.42 0.31 0.35 0.20 2.41
1.00 0.85 0.94 0.40 0.57 0.42 0.44 0.32 0.36 0.20 2.12
0.94 0.81 0.90 0.38 0.59 0.45 0.45 0.34 0.36 0.23 2.20
1.54 1.18 1.11 0.60 0.50 0.34 0.27 0.30 0.30 0.16 1.89
1.31 1.00 1.01 0.54 0.57 0.41 0.34 0.34 0.33 0.22 1.94
1.25 1.01 .04 0.57 0.53 0.36 0.35 0.29 0.30 0.19 2.03
1.12 0.90 0.96 0.44 0.56 0.37 0.37 0.31 0.31 0.20 1.95
1.06 0.75 0.91 0.44 0.58 0.38 0.38 0.33 0.31 0.20 1.97
1.10 0.89 0.99 0.50 0.61 0.42 0.48 0.35 0.38 0.26 2.26 1.74 2.00 1.71 0.71 0.83 7.21 9.10 7.14 8.10 4.96 10.11

175 1.92
1.80 1.95
1.95 2.04
1.82 1.95
1.87 1.99
1.54 1.05
1.59 1.80
1.78 1.94
1.60 181
1.62 184

1.61 0.61 0.70 6.61 7.15 6.17 7.11 3.75 825
1.64 0.64 0.79 6.94 7.75 6.52 7.72 4.00 8.92
1.81 0.81 0.94 6.90 7.75 6.50 7.70 4.01 889
1.66 0.66 0.78 7.91 7.90 6.85 7.99 4.11 9.10
1.68 0.78 0.80 7.10 8.07 7.04 8.11 4.87 9.81
1.46 0.56 0.62 6.10 6.82 5.45 6.11 3.45 6.91
1.49 0.59 0.66 6.33 6.91 5.75 6.48 3.51 7.01
1.75 0.75 0.79 6.33 6.90 5.71 6.40 3.50 7.00
151 0.51 0.69 6.90 7.15 6.01 7.00 3.91 7.85
1.58 0.58 0.71 6.95 7.23 6.60 7.11 4.03 8.02

Note : HS=Heading stage, MS=Maturing stage
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Note : @ = mineral content of rachis branches
A =mineral content of chaff
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Table 5. The relationship between nutrient content and growth characters related to source and
sink at heading stage.
ltem Pegeneration ratio SteFﬂity Rip.ening Yield
Spikelet Branches ratlo ratio
Leaf 0.7975** 0.8137** 0.7356 ** —0.7772 ** —0.6973 *
T-N Branches 0.8864** 0.9052%* 0.8159 ** -0.9180 ** —0.8419 **
Chaff 0.7714%%* 0.7617** 0.6822 * —0.8462 ** -0.7168 *
Leaf —0.8131** —0.7641 ** —0.7601 ** 0.8389 ** 0.8143 **
P2 Os  Branches —0.8534%* —0.8238 ** —-0.8382 ** 0.7157 * 0.8358 **
Chaff —0.7408** —0.7349 * —0.7347 * 0.6603 * 0.7172 *
Leaf -0.6576%* —0.6936* ~0.6783 * 0.5340 0.6646 *
K. O Branches —0.6597* -0.7075* -0.7015 * 0.5899 0.6724 *
Chaff —-0.5932 —0.6299*% —0.6198 * 0.5536 0.6246 *
Leaf —0.9203** ~0.9425 ** —0.8479 ** 0.9194 ** 0.8833 **
$S10, Branches —0.9250%* —0.9612** —0.9062 ** 0.9063 ** 0.9060 **
Chaff —0.8777** —0.8968 ** ~0.9336 ** 0.8635 ** 0.8880 **
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