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Fig. 1. Changes of solar radition and mean temperature during the

growth course of the first crop in 1998.
* Transplanting date : 3. March of 1998.
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Fig. 2. Changes of solar radition and mean temperature during the

growth course of the second crop of 1997.
* Transplanting date : 28. July of 1997.
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Table 1. Effects of N fertlhzatlon on the growth pattern of three rice cultivars
First crop Second crop
Growth stage TC65 TN67 TCS10 Mean TC65 TN67 TCS10 Mean
N60kg/ha [N60kg/ha [N60kg/ha [N60kg/ha |N60kg/ha |N60Okg/ha |[N60Okg/ha |N60Okg/ha
N120kg/ha| N120kg/ha| N120kg/ha| N120kg/ha| N120kg/ha| N120kg/ha| N120kg/ha| N120kg/ha
Seedling stage (days) 30 30 30 30 15 15 15 15
30 30 30 30 15 15 15 15
Total growth duration 109 116 112 112.3 101 107 103 103.7
110 117 113 113.3 102 108 104 104.7
Transplanting to Panicle |55 58 57 56.7 41 43 43 423
initiation 55 58 57 56.7 41 43 43 423
Panicle initiation to 25 28 27 26.7 25 28 27 26.7
heading 25.5 28.5 27.5 27.2 25.5 28.5 27.5 27.2
Heading to ripening 29 30 28 29 35 36 33 34.7
29.5 30.5 28.5 29.5 35.5 36.5 335 35.2
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Table 2. Maximun and effective tiller numbers of rice cultivars under different N-fertilization treatments
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Agronomic

chanacter

First crop

Second crop

2crop/1crop

TC65
N60kg/ha

N120kg/ha

TN67
N60kg/ha

TCS10
N60kg/ha

N120kg/ha [N120kg/ha

Mean

N60kg/ha

N120kg/ha

%

TC65
N60kg/ha

N120kg/ha

TN67
N60kg/ha

N120kg/ha

TCS10
N60kg/ha

N120kg/ha

Mean

N60kg/ha

N120kg/ha

%

%
N60kg/ha
N120kg/ha

Maximun tiller

number (m?)

Effective tiller

number (m?)

Active tillers

ratio(%)

520
559

376
401

72.3
71.7

528

581

576 660

397

424

415 476

75.2

73.0

72.0 72.0

543.0
598.3
399.0
430.7
73.5
71.9

100
110.2
100
107.9
100
97.8

290
328
228
248
78.0
75.6

296
336
232
254
78.0
75.6

360
412

296
316

82.2
76.7

3153
358.6
252.0
272.7
79.4
80.0

100
113.7
100
108.2
100
100.8

58.1
59.9
63.2
63.3
108.0
112.3
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Table 3. Leaf area index of three rice cultivars subjected to different N — fertilization treatments
First crop Second crop 2crop/1crop
TC65 TN67 TCS10 Mean TC65 TN67 TCS10 Mean %
Growth stage |N60kg/ha |N60kg/ha |N60kg/ha |N60kg/ha % |N60kg/ha |N60Okg/ha |N60kg/ha [N60kg/ha % |N60kg/ha
N120kg/ha
N120kg/ha| N120kg/ha| N120kg/ha|N120kg/ha N120kg/ha [N120kg/ha [N120kg/ha | N120kg/ha
Maximun tiller |3.23 321 3.00 3.15 100.0 |1.72 1.79 271 2.07 100.0 |65.7
number stage 3.92 3.87 3.82 3.87] 122.9 2.59 2.66 3.85 3.03| 146.4 783
Panicle 4.14 4.39 4.50 4.34 100.0 |3.08 3.14 3.28 3.17 100.0 {73.0
initiation stage 4.96 5.12 6.19 5.42| 1249 3.89 3.98 4.49 4.12] 130.0 76.0
Booting stage ~ |4.72 5.12 5.46 5.10 100.0 |3.67 371 3.89 3.76 100.0 |73.7
5.76 5.82 7.17 6.25| 122.5 4.16 4.22 5.12 4.50( 119.7 72.0
Heading stage  [4.17 4.51 4.83 4.50 100.0 |3.41 3.43 3.64 3.49 100.0 |77.6
5.16 536 6.55 5.69| 126.4 3.83 3.84 4.92 4.20( 1203 73.8
Milk ripe stage [3.11 3.56 3.56 341 100.0 |2.51 2.53 2.64 2.59 100.0 |76.0
4.08 4.51 5.05 4.55| 133.4 2.92 2.97 331 3.10( 119.7 68.1
Repening stage [1.47 1.49 1.25 1.40 100.0 |1.30 1.32 1.01 121 100.0 {86.7
2.06 2.10 2.20 2.12] 151.4 1.73 1.76 0.98 1.49| 123.1 70.3
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Table 4. Plant dry weight and panicle / straw ratio of three rice cultivars subjected to different
N —fertilization treatments

First crop Second crop 2crop/1crop
) TC65 TN67 TCS10 Mean TC65 TN67 TCS10 Mean %
Agronomic
No6Okg/ha |N60Okg/ha |N60Okg/ha |N60Okg/ha % |N60kg/ha |N60Okg/ha |N60kg/ha [N60kg/ha % |N60kg/ha
character
N120kg/ha
NI120kg/ha [N120kg/ha [N120kg/ha |N120kg/ha N120kg/ha |N120kg/ha |[N120kg/ha [N120kg/ha
Total dry weiget [1282.4 1373.2 1226.2 1293.9 100.0 |1971.4 1025.7 940.7 979.3 100.0 |75.7
(gm?) 1359.0 1400.7 1315.6 1358.4| 105.0 975.3 995.2 907.4 959.3] 104.8 75.5
Leaf weight 1154 124.7 112.1 117.4 100.0 |82.8 86.5 58.0 75.8 100.0 |64.6
(g/mz) 128.0 1329 133.6 131.5| 112.0 86.5 96.4 58.7 80.5( 106.2 61.2
Culm weight 450.0 461.5 376.0 429.2 100.0 |411.0 420.0 368.0 400.0 100.0 |93.2
(g/m?) 478.0 487.8 404.0 456.6| 106.4 422.0 425.0 377.0 408( 120.0 89.4
Straw weight 565.4 586.2 488.2 546.6 100.0 |493.8 506.5 426.0 475.4 100.0 |87.0
(gm?) 606.0 620.7 537.6 588.1| 107.6 508.5 5214 435.7 488.5( 102.8 83.1
Panicle weight (717.0 787.0 738.0 747.3 100.0 |1477.6 519.2 516.7 504.5 100.0 |67.5
(g/mz) 753.0 780.0 778.0 770.3| 103.1 466.8 473.8 471.7 470.8( 106.5 69.8
Grain weight 681.6 749.2 706.3 712.4 100.0 |456.5 498.4 496.0 483.6 100.0 |67.9
(g/mz) 716.7 740.7 742.1 733.2| 102.9 448.2 453.9 452.1 451.4| 106.6 70.3
Panicle-straw 1.21 1.26 1.44 1.30 100.0 10.93 0.99 1.16 1.03 100.0 |79.2
ratio 1.18 1.18 1.38 1.25| 96.2 0.88 0.87 1.04 0.93] 102.9 84.8
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Table 5. Net assimilative ratio (NAR) of three rice cultivars subjected to different N-fertilization

treatments
First crop Second crop 2crop/1crop
NAR TC65 TN67 TCS10 Mean TC65 TN67 TCS10 Mean %
2 No6Okg/ha |N60kg/ha [N60Okg/ha |N60Okg/ha % |N60kg/ha |N60kg/ha [N60kg/ha [N60kg/ha % |N60kg/ha
(g/m~/day)
N120kg/ha
N120kg/ha [N120kg/ha [N120kg/ha [N120kg/ha N120kg/ha [N120kg/ha |[N120kg/ha [N120kg/ha

Maximun tiller |4.07 3.52 3.42 3.67 100.0 |5.75 5.50 3.86 5.04 100.0 |137.3
number stage to

3.73 3.36 3.16 3.42| 932 421 3.88 3.63 391| 77.6 1143
booting stage
booting stage to |5.05 4.67 524 4.99 100.0 |4.19 4.24 4.53 432 100.0 |86.6
ripening stage 3.74 3.42 3.02 3.39| 67.9 3.31 2.84 2.70 2.95| 68.3 87.0
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Table 6. Effects of N fertlhzatlon on the concentrations of N and starch in the straw of rice plant at various

growth stages
First crop Second crop 2crop/1crop
TC65 TN67 TCS10 Mean TC65 TN67 TCS10 Mean %
Growth stage
No60Okg/ha |N60kg/ha [N60Okg/ha |N6Okg/ha % |N60kg/ha |N60kg/ha [N60kg/ha [N60Okg/ha % |N60kg/ha
N120kg/ha |N120kg/ha |N120kg/ha |N120kg/ha N120kg/ha |N120kg/ha |N120kg/ha [N120kg/ha N120kg/ha
N(%)
Vigorous tillering (4..38 4.42 4.60 4.47 100.0 [4.15 4.01 4.15 4.10 100.0 |91.7
stage 4.44 4.48 4.62 4.51| 100.9 4.12 4.06 4.40 4.19| 102.2 92.9
Maximun tiller [2.95 2.95 3.56 3.15 100.0 (3.21 3.10 2.95 3.09 100.0 |98.0
number stage 3.26 3.48 3.90 3.55| 112.7 3.24 3.19 3.07 3.17| 102.6 89.3
Panicle initiation [2.35 2.27 2.53 2.38 100.0 (2.17 2.23 2.1 2.17 100.0 |91.2
stage 2.51 2.58 3.13 2.74| 115.1 2.25 2.34 2.26 2.28| 105.1 83.2
Booting stage 1.79 1.71 1.78 1.76 100.0 [1.91 1.67 1.72 1.77 100.0 1100.6
2.10 2.02 2.18 2.10| 119.3 2.05 1.86 1.87 1.96| 110.7 933
Heading stage 1.39 1.34 1.46 1.40 100.0 [1.28 1.30 1.33 1.30 100.0 |92.6
1.46 1.46 1.64 1..52| 108.6 1.35 142 1.52 1.43| 110.0 94.1
Milk ripe stage 1.17 1.15 1.22 1.18 100.0 [0.99 0.87 1.16 1.01 100.0 |98.3
1.34 1.36 1.53 1.41] 119.5 1.20 1.23 1.27 1.23| 121.8 90.1
Repening stage 0.98 0.87 0.96 0.94 100.0 {0.75 0.72 0.73 0.73 100.0 (77.7
1.10 1.04 1.19 1.11] 118.1 0.86 0.82 0.95 0.88| 120.5 85.6
Starch(%)
Vigorous tillering |22.01 20.64 2.76 21.14 100.0 |22.06 22.51 22.08 22.22 100.0 |105.1
stage 21.11 19.80 19.18 20.03| 94.7 19.14 19.63 19.63 19.47| 87.6 97.2
Maximun tiller 24.78 23.32 2291 23.67 100.0 |25.04 25.21 26.09 25.45 100.0 |107.5
number stage 23.30 22.41 19.70 21.80| 92.1 22.20 23.21 23.85 23.09( 90.7 105.9
Panicle initiation [28.25 27.72 28.36 28.11 100.0 |26.75 26.14 27.23 26.71 100.0 (95.0
stage 27.69 24.90 24.10 25.56| 90.9 25.24 25.98 24.36 25.19| 943 98.6
Booting stage 29.69 29.52 29.67 29.63 100.0 |30.30 29.39 28.94 29.54 100.0 |99.7
28.81 28.77 27.52 28.37| 95.8 27.40 28.51 27.28 27.73| 93.9 97.7
Heading stage 30.76 31.83 32.61 31.73 100.0 |36.91 36.68 35.49 36.36 100.0 |114.9
29.96 29.81 31.36 30.38| 95.7 33.67 34.42 31.51 33.2| 913 107.2
Milk ripe stage 2427 24.79 22.54 23.87 100.0 |25.49 26.00 22.69 24.73 100.0 |103.6
22.11 24.04 21.73 22.63| 94.8 22.69 23.84 21.85 22.79| 92.2 100.7
Repening stage 28.06 28.04 24.53 26.88 100.0 |25.93 26.63 23.13 25.23 100.0 |193.9
27.38 27.53 23.46 26.12| 97.2 24.01 25.06 21.23 23.43| 929 81.3
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Table 7. Effects of N fertilization on the concentration of N and starch in panicle of rice plant at various

filling stages
First crop Second crop 2crop/1crop
Growth stage TC65 TN67 TCS10 Mean TC65 TN67 TCS10 Mean %
No60Okg/ha |N60kg/ha [N60Okg/ha |N6Okg/ha % |N60Okg/ha [N60Okg/ha |N6Okg/ha |N60kg/ha %  |N60kg/ha
NI120kg/ha [N120kg/ha [N120kg/ha |N120kg/ha N120kg/ha |N120kg/ha |[N120kg/ha [N120kg/ha N120kg/ha
N(%)
Heading stage [1.19 1.13 1.24 1.19 100.0 [1.15 1.13 1.17 1.15 100.0 [96.6
1.20 1.15 1.50 1.28| 107.6 1.16 1.13 1.22 1.17| 101.7 91.4
Milk ripe stage |1.28 1.24 1.28 12.7 100.0 (1.23 1.20 1.31 1.25 100.0 [98.4
1.32 1.31 1.53 1.39| 109.4 1.26 1.24 1.34 1.28( 102.4 92.1
Repening stage |1.21 1.19 1.20 12 100.0 [1.32 1.26 1.35 1.31 100.0 {109.2
1.35 1.31 1.60 1.42| 1183 1.36 1.30 1.37 1.34( 102.3 94.4
Starch(%)
Heading stage [35.09 27.90 44.04 35.68 100.0 [32.79 32.10 34.49 33.13 100.0 {92.9
34.63 27.64 43.02 35.10| 98.4 30.61 28.23 32.24 30.36| 91.6 86.5
Milk ripe stage [62.30 60.48 60.19 60.99 100.0 [58.93 63.11 56.99 59.69 100.0 [97.9
61.62 60.36 59.18 60.39| 99.0 54.98 60.32 54.12 56.47| 94.6 93.5
Repening stage [70.27 70.45 64.23 68.32 100.0 [67.76 70.92 64.97 67.88 100.0 {99.4
69.22 69.35 63.42 67.33] 98.6 66.41 68.64 60.34 65.13] 959 96.7
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Table 8. Effects of N fertilization on the translocation of N and starch from the straw to panicle during
grain-filling period

First crop Second crop 2crop/1crop
I TC65 TN67 TCS10 Mean TC65 TN67 TCS10 Mean %
fem No6Okg/ha |N60Okg/ha |N60kg/ha [N60Okg/ha % |N60kg/ha |N60Okg/ha |N6Okg/ha |N60kg/ha % |N60kg/ha
N120kg/ha [N120kg/ha [N120kg/ha |[N120kg/ha N120kg/ha [N120kg/ha |N120kg/ha [N120kg/ha N120kg/ha
Reduced weight  |25.85 26.70 31.93 28.16 100.0 |16.36 15.12 23.37 18.28 100.0 {69.67
in straw % 29.62 30.17 34.23 31.34| 1113 17.92 15.08 27.59 20.20( 111.4 88.03
Reduced N in 47.72 51.32 55.24 51.43 100.0 |46.92 49.02 54.53 50.16 100.0 |97.53
straw % 46.97 50.26 52.26 49.83( 96.9 43.54 47.68 50.89 4737 944 95.06
Reduced starch  |30.13 39.21 47.18 38.84 100.0 |41.25 38.30 50.06 43.20 100.0 |111.23
in straw % 33.44 42.35 49.15 41.65| 107.2 41.47 38.76 50.53 43.59| 100.9 104.66
Increased weight in|78.95 80.73 76.87 78.85 100.0 |76.85 78.70 76.09 77.21 100.0 |97.92
grains % 78.29 78.71 76.96 77.99| 98.9 75.05 74.87 70.32 73.41| 95.1 90.16
Increased N in 80.40 82.65 75.30 79.45 100.0 |80.41 80.94 79.26 80.20 100.0 {100.94
grains % 81.70 82.30 79.53 81.18( 102.2 79.26 78.16 73.56 77.00| 96.0 94.85
Increased starch in |90.03 92.51 85.02 89.19 100.0 |88.80 91.70 87.41 89.30 100.0 {100.12
grains % 89.69 91.98 83.24 88.30| 99.0 88.16 90.83 86.58 88.52| 99.1 100.25
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Effects of Nitrogen Fertilizer Application on
Rice Yield and Growth Characteristics in

the First and Second Crop Seasons '
Tsay-Fa Lin®

ABSTRACT

This study was to investigate the differences of production traits on rice by two
kinds of nitrogen fertilizer application, which one was applied 120 kg per hectare and
the other was 60 kg. The results indicated that the leaf area index and nitrogen contents
in the straw and grain of rice for applying 120 kg were larger than those for 60 kg, but
the net assimilative rate and starch contents in the straw and grain were to the contrary.
On the other hand, the reduction and translocation of nitrogen in straw and grain
applying for 120 kg after heading to ripening stage were higher than those for 60 kg, but
the results of starch were to the opposite effects. In addition, the leaf area index, the
starch contents in straw , the nitrogen and starch contents in grain and the reduced
contents of nitrogen in straw in the first crop were larger than those in the second crop.
But the reduced contents of starch in the straw were reverse. By the way, the
translocations of nitrogen and starch between the first crop and the second crop were

similar.

Key words: rice, leaf area index, net assimilative ratio, translocation.
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