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Table 1. Influence of shading at various growth stages on the heading date of

rice varieties (2nd crop, 1979)°

Time of Shading Treatment (Days after transplanting)

Variety ’
CK 1726 | 27—36 | 37—46 ‘ 47—56 | 57—66 | 67—76

Taiwan Japonica Varieties

1. Tainung No. 61 10/016  4-18%* L15%*x 4 gk« + 7% +0 +0

2. Tainting No. 67 10702 - 13%k  f 14k ]k +2 -+ 5% +0

3. Taipei No. 309 9/29 4 19%F - l14%x 4 gkx L7 —3 +0

4. Taichung No. 65 9730 - 14%%  J1Ek* 4 gkx L7k -+ gk +0

5. Chiahung No. 242 10/08 4114 4 ok 4 gx 4] +3 +0

6. Tainan No. 5 10/06 17 4 gk L 10%x 4% +2 +0

7. Kaohsiung No. 140 10/08  +11%% 411%% 1 4% 5% —3 +0
Taiwan Indica Varieties

8. Hsinchu-ai-chueh-chien 9/30 4 g%k 4 + 5% 43 +2 +0

9. Taichung Native No. 1 10/03 4 g%k 4 3 + 8%% Qgkk +1 +0
10. Taichung Sen No. 3 10/13 4 5% 4 2 + 3 +3 +2 +3
11. Taichung Sen No. 10 10/10 4 6%*% . 4% + 2 +3 + 4% +2
12. Chianung Sen No. 11 10/10  +413%x 4 5% + 2 +3 +1 +2
13. Kaohsiung Sen No. 2 10/06  4-10%k 4 1 + 2 + 5% +0 + 4%
14. Tainung Sen Yu 2171 10/04  11%% 4 5% + 8kx 4.3 +2 +0
15. Tainung Sen Yu 2641-1 10/10  +18k* 4 p* + 2 + 6% +1 +1
Mainland Chinese Varieties

16. Ta-mao-shiang 10/04 4 7¢ 4 6% + 3 + 5% +0 +0
17. Ta-tsang-tai-tzu-shien 9/27 412%* 4+ 3 + 5% 43 +0 +0
18. Sha-tiao-tsao 9/26 +12%x 4 O + 4% 43 +0 +0
19. Nan-tsao No. 33 9/22 4 14%% L 3 + 4% 42 +0 +0
Japanese Varieties

20. Aikawa No. 44 9/17 4 9%* 4 gkx 4 3 +0 +0 +1
21. Homura No. 1 9/18 4+ 9k 4 gkx L 4% 40 +0 +0
22. Sakaikanekeo 9/27 A4 8%k L 11%kx L ook ] +0 +0
23. Nakasengoku 9/20 A4 9%k 4 7% + 4% 41 40 +0
24. Yae-ho 9/16 4 9%k 4 gkk 4 9 —1 +0 +0
25. Nohrin No. 8 9/18 4 g¥x 4 B% -1 —1 +0 +0
26. Mutsunishiki 9/18  +12%k 4 10%* 4 gx 71 +0 +0
27. Toyonishiki 9/20  H16%*k 4 7% + 2 +3 +0 +0
Korean Variety

28. Li-li No. 239 9/24 A+ 14%k 13%kx 4 7% 40 +0 +0
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Table 1. (Continued)
Time of Shading Treatment (Days after transplanting)
Variety \
CK ‘ 17—26 } 27—36 | 37—46 1 47—56 | 57—66 | 67—16
| !

Indian Varieties
29. India No. 9 9/30 + 6% + 2 + 6% +2 +1- 40
30. India No. 18 10/08 4+ 0 +1 +1 +3 +0 =2
31. India No. 24 10/01 4 8%k 4 6% 4 7* 43 +3 +1
32. Ashkata 9/26 4 Okx 4 TX 4 T f4* —1 40
Tailand Varieties
33. Thong-roya-dum 10/07 4+ 1 + 3 4 4% 42 +0 -1
34. Thing-roya-dum 10/09  15%% 1% 11k 8% +0 0
Vietnam Variety
35.R.T.S. 26 10/14 +10% + 7* 4+ 3 JT* +2 42
Pakistani Variety
36. Dular 9/20 +15%F f11¥* 4 6% +2 40 40
Egyptian Variety
37. Nahda 9/16 +10%*% 4 8rkx 4 T* 42 -1 -1
Italian Variety '
38. Sesia 9/21  +13% + 4+ 4 5% +1 +0  +0
American Varieties
39. Prelude 9/27 4+10% + 3 11k 45 4+0 40
40. R-R (“Scented”) 10/06 +14%* + 3 4 4% 4* +2 40
41. Gulfrose 9/26 4150k L1o%k 10wk 6% +2 41
42. 4626 Al-13-3 9/26 +13% 4+ 1 4 Sk 5% +0 40
43. Nato 9/28 413 4 Rk Bk 5% +1 +0
44. CI 9122 xRexoro 10/04 A4 14%% 4£20%* 4 TE 4-GF —2 =2
45. B35 Al-26-4 9/28 +18%F 4 6%  + O 43 -2 =2

*Number of days before (—) or after (+) the heading date of check treatment.

tHeading date (month/day) of check treatment, the transplanting date for all varieties was July 3l.

**kand* : significant at 0.01 and 0.05 probability levels, respectively.
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Table 2. Influence of shading at various growth stages on the heading dates of

rice varieties (1st crop, 1980)°

r Time of Shading Treatment (Days after transplanting)

Variety [
i CK 21—30 | 31—40 ) 41—50 | 51—60 | 6170 | 71—80
Japonica Variety
1. Taipei No. 309 5/130 4 9Fx . 7Ex 4T* +-6% +2 +1
2. Taichung No. 55 5/18 + 8%k | 5% +3 +2 +1 +0
3. vTainung No. 67 5/16 +-10%*% £ 10%k 5% +3 +1 +3
4 ‘/Kaohsiu:ng No. 140 5/20 4+ 6% 4 4%  +3 42 +2 41
5. Tainan No. 5 5/19 4 11%% - 10%* 4Ok 7% +7* 40
6. Chianung No. 242 5/17 + 6% 4 Ok 4-5% +3 +2 +0
7. Tainung No. 61 5/15 4+ 6% + T¢  +T¢ LTk +3  +1
8. Toyonishiki 5/07 411k 4o Ok L Okk 4 Bk +3 +0
Indica Variety
9. Hsinchu -ai-chueh-chien 5/19 + 4% 4 2 +1 +1 +2 +5%
10. Taichung Native No. 1 5/20 + 5% + 3 +4* + 5% +5* 41
11. Taichung Sen No. 3 5/21 4+3 +2 41 41 +2 41
12. Taichung Sen No. 10 5/24 + 6 + 4% +3 + 6% +6% +1
13. Kaohsiung Sen No. 2 5/20 + 7* + o* + 4% +1 +0 +0
14. Chianung Sen No. 11 5/22 + 2 + 2 +1 +3 +3 +2
15..Nan-tsao 33 5/10 13k T £ 10%% £ 10%% 48k +2 40

*Number of days before (—) or after (+) the heading date of check treatment.
*Heading date (month/day) of check treatment, the transplanting date for all varieties was Feb. 29,
**and* ! singificant at 0.01 and 0.03 probability levels, respectively,
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Table 3. Influence of shading treatment at meiosis stage on the yield and yield

components of rice varieties’ (2nd crop, 1979)

shien

Panicle No. No. of Spikelet| Percent of 1000-grain Yield : °
per Hill per Panicle Seed-setting Weight (g) (g/hill)

Variety 7 —

| CK ‘) Shadinn | CK ~ Shading | CK l Shading,} CK | Shading CK1 Shading

1. Tainung No. 61 8 8 103 - 96(932) 85.9 ' 56.4(65.7) 26.1 19.7(756) 18.5. 8.5(462) .
2. Tainung No. 67 10 10 118 . 63(58.1) 873 58.0(66.4) 26.8 20.1(73.0). 276 76(274)
3. Taipei No. 303 8 8 100 62(369) 86.0 55.9(662) 249 182(729) 187 B8.1(27.4)
4. Taichung No. 65 8 8 120 66(55.0) 8L7 '59.4(72.7) 252 15.6(6L8) 198  4.9(24.7)
5. Chianung’No. 242° 8 8 125  102(8l.6) 8L7  65.5(80.2) 247 172(69.8) 201 9.2(45.5)
6. Tainan No. 5 9 9 127~ 71(589) 82.6 555(672) 258 185(7L7) 239 6.2(26.0)
7. Kaohsiung No. 140" 12 10 128 57(445) 78.3 42.0(536) 241 16.7(69.3) 290 40(13.8)
8. Hsinchu-ai-chueh- " 11 9 131 . 87(66:4) 76.8 - 46.9(6L1) 249 199(79.7) 276 73(264):2
9.%2&2ﬁung Native = 11 11 -7 136 © " B4(471). 758 482(636) 235 17.0(72.4) 268 58(2L7)-
1oL§i§éﬁhng Sen 1 117 " 142 81(57.0) 720 53.0(736) 240 182(75.8) 27.0. 9.4(34.7):
11.%i3é§1ng’sen 11 707181 113(86:3) 783 58.2(74.3) 234 14.9(63.5) - 264 6.9(26.0) >
12:£g%éi€ng 15 12 195 83(6L5) 792 51.3(64.8) 228 16.7(734) 2866 85(233)¢
13.§§§ﬂi§§n§lsen 10 9 139 . 131(943) 792 473(396) 229 177(77.3) 252..88(32.1):
14.;§§ﬂ{ing‘Sen 18 13100 0 75(75.0) 8L6  65.3(80.0) 232 :19.9(85.8) 34.0.12.6(37.13:
15.¥€ifig§ Sen 16 14 113 78(69.0) 80.6 61.5(76.3) 26.1 23.3(832) 38.1 15.9(416)
6. ?ii?iiiih;ang 2 18 & 56(683) 832 70.9(852) 220, 175(767) 343 12.5(36.5)
17. Ta-tsang-tai-tzu— 15 " 14 84  51(60.7) 847 627(740) 227 - 18.9(832): 242 85(34.9)
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Table 3. (Continued)

I

URE BEL AT

18.
19.
20.
21.
22,
23.
24,
28,
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
435,

Panicle No. No. of Spikelet| Percent of 1000-grain f Yield
per Hill per Panicle Seed-setting Weight (g) | (g/hill)
Variety SR j

CK ‘Shadinn CK ’Shading CK ‘ Shading ] CK | Shading i CK ’Shading
Sha-tiao-tsao 14 16 89 57(640) 852 58.8(69.0) 240 174(724) 252 9.3(36.6)
Nan-tsao No. 33 10 9 118 70(893) 755 522(69.1) 238 180(75.7) 212 5.9(27.9)
Aikawa No. 44 10 9 66 57.(86.4) 793 522(658) 236 195(82.3) 124 52(42.1)
Homura No. 8 13 12 77 41(333) 785 540(688) 238 17.7(742) 18.7 47(25.1)
Sakaikanekeo 11 6 101 70(69.3) 806 522(64.8) 22.8 156(68.%) 205 3.4(16.7)
Nakasengoku 1 12 66 41(62.1) 823 57.3(69.6) 27.4 24.0(876) 164 6.8(4L.4)
Yae-ho 9 8 69 33(768) 872 59.4(68.1) 242 19.0(783) 131 4.7(36.4)
Nohrin No. 8 9 10 66 54(8L.8) 830 622(74.9) 272 20.4(750) 134 6.8(5L0)
Mutsunishiki 11 11 99 62(626) 842 589.(70.0) 249 185(741) 229 7.4(32.5)
Toyonishiki 10 1 88 71(807) 847 64.2(758) 244 187(76.9) 182 9.4(5L7)
Li-li No. 239 13 7 127 62(488) 831 58.4(70.3) 226 182(80.4) 310 46(14.9)
India No. 9 12 11 114 73(64.0) 76.1 57.1(750) 22.3 19.5(836) 243 9.0(371)
India No. 15 14 9 119 84(706) 77.8 61.4(789) 206 16.3(792) 267 7.6(28.4)
India No. 24 11 10 129 65(504) 779 528(67.8) 220 14.8(672) 243 5.1(20.9)
Ashkata 8 8 69 53(76:8) 804 56.4(702) 260 19.4(727) 118 4.6(39.2)
Thong-roya-dum 13 8 78 39(50.0) 802 57.4(71.6) 245 220(89.7) 200 3.9(19.7)
Thing-roya-dum 11 13 104 80(76.9) 792 52.7(665) 237 18.8(79.6) 212 10.0(473)
R.T.S. 26 9 8 142 66(46.5) 849 505(59.5) 22.4 19.8(88.6) 243 5.3(2L8)
Dular 7 7 103 52(50.5) 798 624(782) 254 19.4(76.7) 146 4.4(30.2)
Nahda 9 10 98  31(3L6) 792 584(737) 251 179(7L3) 176 32(18.5)
Sesia 9 10 65  43(66.2) 847 454(536) 26.8 25.4(948) 133 5.0(37.4)
Prelude 9 8 124 93(75.0) 781 56:3(721) 215 19.4(90.3) 187 8.1(435)
R-R (“Scented”) 13 13 100 78(78.0) 827 538(65.1) 212 19.4(9L9) 22.8 10.6(46.6)
Gulfrose 7 6 9  66(67.4) 763 553(725) 228 179(786) 119 3.9(32.9)
4626 Al-13-3 13 12 144 98(68.1) 758 575(75.9) 236 184(778) 335 12.4(37.0)
Nato 8 8 M1 87(6L7) 724 483(66.7) 212 172(8L2) 173 5.8(334)
CI 9122xRexoro 12 7 97  57(58.8) 792 58.8(742) 215 15.1(70.4) 198 3.6(17.9)
B375 Al-26-4 9 7 125 103(824) 776 539(69.5) 23.1 20.6(892) 20.6 6.3(30.4)

“Refer to Table 1 for the origin of rice varieties.

!Numbers in parentheses are percentages relative to those of the check treatments,
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Table 4. Influence of shading treatment at meiosis stage on the yield and yield

components of rice varieties (Ist crop, 1980)

|

Panicle No. No. of Spikelet; Percent of 1000-grain Yield
per Hill per Panicle ‘ Seed-setting Weight (g) (g/hill)
Variety
CK ’ Shading | CK | Shading | CK l Shading | CK | Shading | CK | Shading
1. Taipei No. 309 11 10 114 69(60.7) 905 755(834) 247 2L7(877) 28.1 11.3(40.3)
2. Taichung No. 65 11 7 126 94(748) 939 71.2(758) 255 20.7(8L2) 331 8.7(29.4)
3. Tainung No. 67 9 8 123 104(842) 95.1 71.9(756) 266 21.5(807) 280 13.2(47.1)
4.lljgohsiung No. 12 9 116 69(59.6) 90.5 79.1(87.4) 266 235(884) 334 11.6(34.6)
5. Toyonishiki 11 8 92 B8(62.5) 922 8L7(886) 251 21.2(848) 234 B86(366)
6. Hsinchu-ai-chueh 15 15 113 76(672) 80.0 59.9(749) 255 2L7(85.1) 33.1 13.5(40.8)
7._’Ic‘silce}?ung Native 11 9 134 100(748) 834 621(745) 250 22.0(879) 30.8 11.4(373)
B.EE%céung Sen 11 8 126 70(55.7) 876 715(8L6) 267 22.2(834) 323 89(276)
g.ggic?gng Sen 12 8 123 73(59.6) 89.6 66.8(74.6) 258 22.1(858) 342 8.7(25.4)
10. I{J{g-ol%siung Sen 11 9 121 63(52.0) 9l2 759(832) 255 20.7(8l.4) 310 123(39.6)
11.1\CIc};.ia1riung Sen 14 12 98 61(620) 941 627(66.6) 247 20.7(839) 318 11.6(36.6)

*Numbers in parentheses are percentags relative to those of the check treatments.



90 Xl
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Table 5. Influence of shading at various growth periods on the dry weight

of different plant fractions of developing rice plants (Tainung

No. 67 ; 2nd crop, 1979)

‘ |

Days after Transplanting

‘ Time of B
Plant Fraction Treatment ] I
l Days after ) 50 60 | 70 80 90 ‘ 100
transplanting } ! | |
CK 11.8 10.5 8.3 8.0 6.4 4.0
21—30 10.4 9.2 7.9 71 46 46
31—48 9.9 8.1 6.8 59 4.1 3.4
41—5 8.1 3.0 7.6 6.6 4.9 33
Leaf blade 51—60 8.5 o1 71 55 56
61—70 7.0 6.6 46 3.3
71—80 5.7 3.7 36
81—9C 43 4.0
CK 11.9 18.2 20.0 20.3 13.6 7.9
21—30 79 11.3 16.4 18.7 14.2 8.5
. 31—40 8.4 12.8 17.1 18.2 13.4 9.1
41—50 7.8 14.5 18.8 18.0 13.3 7.7
Culm+Leaf sheath 51--60 121 187 176 125 83
61—70 12.9 15.5 111 10.1
71—80 16.1 10.8 11.3
81—90 12.6 2.5
CK 6.2 11.7 21.2 26.6
21—30 — 3.8 10.5 215
31—40 2.8 8.8 124 25.0
Panicle 41—50 4.3 8.7 16.6 24.9
i 51—€0 5.8 101 16.9 25.4
61—70 5.4 10.4 16.2 22.1
71—80 11.2 177 24.5
81—90 15.2 21.9
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Table 6. Influence of shading at various growth periods on the nitrogen con-

centration (%, dry basis) in different plant fractions of developing

rice plant (Tainung No. 67 ; 2nd crop, 1979)

[ ]
| Time of Treatment

Days after Transplantng

Plant Fraction

Days after
l transplanting 50 ‘ 60 70 80 90 l 100
1
CK 250 2.56 2.08 2.28 1.60 1.54
217230, 3.02 246 2.02 217 191 179
2%‘?,8 3.02 241 1.99 202 171 177
— 2.76 250 191 1.95 174 161
Leaf blade 51—60 234 205 1.83 190 165
61—70 214 1,93 155 171
71—80 - 1.85 137 170
81—90 132 1,40
CK 1.04 0.85 0.55 0.57 0.50 043
212230 120 0.95 0.54 0.61 0.44 0.40
ﬂ-ég %.14 071 0.58 0.42 0.33 0.40
— 52 0.85 0.57 0.48 0.40 0.38
Culm+-Leaf sheath 51—60 1.29 0.68 0.72 0.48 0.39
61—70 0.85 0.57 0.48 0.39
71—80 0.58 0.38 0.38
81—90 0.43 0.46
CK 112 117 1.00 0.93
212230 = 110 1.08 105
320 123 111 101 116
. 1—5 12 112 107 104
Panicle 51—60 142 120 1.04 123
61—70 126 115 104 0 123
71—80 110 1.09 118
81—90 114 1227
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Table 7. Influence of shading at various growth periods on the nitrogen con-

centration (%, dry basis) in different plant fractions of developing

rice plant (Tainung No. 67 ; 1st crop, 1980)

Days after Transplanting

Time of Treatment ‘

Plant Fraction ( Days after I |

transplanting 70 1 80 { 90 100 ’ 110 ’ 120
1

CK 2.51 2.18 178 1.28 1.31 119
3140 2.05 2.06 187 131 12 113
41—50 178 1.80 161 1.09 1.04 1.34
Leat blad 51—60 2.44 2.16 2.00 1.40 1.33 1.53
eat blade 61—70 2.23 2.38 1.84 1.39 1.29 1.10
71—80 2.05 1.83 1.38 1.42 1.32
81—90 176 1.40 141 118
91—100 1.03 131 113
CK 0.83 0.50 0.34 0.25 0.43 0.38
3140 0.65 0.50 0.40 0.29 0.35 0.39
4150 0.52 0.39 0.30 0%9 0.36 0.40
51—60 0.86 0.47 0.32 0.37 0.36 0.36
Culm+Leaf sheath 61—170 113 0.54 0.42 0.30 0.41 0.36
71—80 0.80 0.50 0.40 0.43 0.50
81—90 0.47 0.29 0.42 0.45
91—100 0.35 0.38 0.51
CK 111 0.85 0.83 0.82 0.81
3140 0.96 0.89 0.81 0.90 0.83
41—50 0.98 0.83 0.82 0.86 0.78
. 51—60 119 0.98 0.91 0.97 0.93
Panicle 61—70 110 1.03 0.97 1.04 0.88
71—80 — 1.07 0.97 0.98 0.92
81—90 112 1.02 1.05 1.00
91100 _ 1.03 116
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Table 8. Influencz of shading at various growth periods on the concentration

of total nonstructural carbohydrates (%, dry basis) in different plant

fractions of developing rice plants (Tainung No. 67 ; 2nd crop, 1980)

Time of Treatment

Days after Transplanting

Plant Fraction Days after ) | ;
transplanting 50 l 60 70 ! 80 90 100
I i .
CK 6.12 8.70 7.84 4.39 .74 3.08
21-30 715 758 8.63 5.46 762 2.70
31—40 6.23 6.27 .36 5.66 7.23 2.83
 biad 41—50 8.78 6.71 7.97 541 6.32 423
Leaf blade 51—60 6.29 9.37 6.25 7.55 326
61—70 9.25 463 760 351
7180 2.45 6.53 2.72
81-—90 425 3.51
CK 16.41 16.07 33.06 25.28 459 753
2130 16.03 10.19 2221 26.48 30.98 5.46
31—40 16.26 2412 32.38 26.68 11.20 8.55
41—50 6.63 20.44 32.00 25.69 21.63 9.87
Culm-+Leaf sheath 51—60 5.86 25.11 21.09 2028 1317
61—70 10.79 11.46 8.89 15.98
71—80 6.01 3.48 2.17
81—90 1.54 323
CK 23.10 38.58 54.20 58.07
21--30 — 6.29 37.83 49.12
31—40 8.57 17.68 25.74 51.01
. 4150 17.22 33.27 41.44 55.82
Panicle 51—60 24.05 39.12 57.87 56.42
61—70 19.89 37.86 49,03 59.36
7180 31.89 4349 44.10
81—90 48.59 4753

ST » (RS TATR B o5 2L 28 e R 30T 22 I TR T 786 Y bR
o BVE 2R AN LR AIBURE R R I I A R
$HIR > JRBITRSE S AR » SRR AVIE MG BE E
PHIB > FREDE AR B EEZTR

684E 55— HITF 22 BT MR AR TRRE A AL &5 W e
[ 2 88kt Table 8 o A0 LUBHER 2 B0 L

ZEEETHE N 50K LART 2 I E IR TE - FRERIRIE
DIENEIGE » 7T AEE R PR R 5 Mk
ZRIMRIEE EE 2K bahZrEERER
Ko R ZRIFRELL -

BOLE 55— BIPE K T Ak AL Wyl BE L2 B R
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Tablz 9. Influence of shading at various growth periods on the concentration
of total nonstructural carbohydrates (%, dry basis) in different plant
fractions of developing rice plants (Tainung No. 67 ; 1st crop, 1979)

| |
Time ofTreatment |

Days after Transplanting

Plant Fraction Days after ) \

transplanting | 70 80 ‘ 90 ‘ 100 110 J 120
| \
CK 23.94 2808 1430 759 11.62 12.19
31240 D544 2052 28.04 18,00 8.76 1227
21— 26.05 2048 2545 15.86 1170 1316
51—60 20.42 2872 2417 1391 17.45 16.92
Culm+Leaf sheath 61—70 8.4 2835 213 2417 35.95 29.39
71—80 480 52 025 18.44 1521
81—90 151 735 9.93 1115
91—100 503 10.08 123
CK 1268 4619 52.89 6136 60.78
51240 1049 52,60 60.70 53,12
11—5) 34 395 5772 59.08 60,24
Pamicle E1—6) 1029 3961 60.13 60.43 62.09
anicle £1—70 1525 3088 4345 5188 £2.49
71—80 1166 3527 53.93 5355 5406
§1—9) 3516 4710 5863 57,03
91—100 45.05 49.06 52.97

—0.23% 2/ > #% Chen et al. (1980) = Biflfs
1€ » Chen et al. JREE: T WIRTTE B UL e st (L,
BA > BE—FHE - EXTEREREBL L0
F (Table 10) > ff 47 4555 5 BE AYPRAE » 7]

BER YL IEMAYES R » Epstein (1972) SRBAREES
i KA G ) CHPE R ATLZ » Chen et al. (1980)
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o MERRS EOK LA ) 2 B G EEH: (interco-
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mable 10. Influeace of shading at various growth periods on the phosphorus

' )
concentration (%, dry basis) in different plant fractions of

developing rice plants (Tainung No. 67 ; 2nd crop, 1979)

Time of Treatment

Days after Transplanting

Plant Fraction Days after ) | ‘
transplanting l 50 60 { 70 80 | 90
CK 0.216 0.190 0.165 0.176 0.113
21—30 0.236 0.217 0.173 0.202 0.159
1—40 0.196 0.182 0.175 0.188 0.142
41—580 0.200 0.184 0.169 0.161 0.132
Culm+ Leaf sheath
51—60 0.209 0.183 0.161 0.136
61—170 0.177 0.166 0.125
71—80 0.155 0.121
81—90 0.107
CK 0.257 0.254 0.180 0.189 0.079
21—30 0.292 0.271 0.225 0.220 0.176
31—40 0.239 0.248 0.224 0.202 0.148
4150 0.348 0.225 0.182 0.152 0.128
Panicle
51—60 0.320 0.199 0.201 0.090
61—170 0.327 0.210 0.116
71—80 0.221 0.116
81—90 0.093

SBEERMLATETIR Table 11 HBET
T o AF IR R I (T MR T » 39 E I 4
R > Sk B » XWREREEET B2
s AR ER A KR T o L DU IR R 1
BN M 2 s SR B - BT CRORE90 H
Y KRR P AT EE 1SR I 755 (2. 42%) » BFRLDL
B DGR R (1.31—1.49%) > BURil

VRIS 2 SR R SR BB IEARRA 5 SRR 2
7R R 4 B 2 ER S L B (Epstein, 1972),

Chen e al. (1980) EEBlZicHiE —JIfF RN
B B N  RBER KL E R
BT I B B R AR RT R 2 A R
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Tablz 11. Influence of shading at varous growth periods on the potassium

concentration (%, dry basis) in different plant fractions of

developing rice plants (Tainung No. 67 ; 2nd crop, 1979)

i

Time of Treatment

Days after Transplanting

Plant Fraction Days after ) ‘ T 1 i
transplanting ‘ 50 ‘ 60 70 80 ‘ 90
7{* . - IS 1
CK 2.44 1.85 1.85 1.82 1.35
21—-30 2.42 195 1.92 1.94 1.53
31—40 2.28 1.98 1.88 1.86 1.40
41—50 1.96 1.90 1.98 1.88 1.49
Leaf blade
51—60 1.69 175 158 1.46
61—70 1.43 1.45 1.09
71—80 1.70 1.09
81—90 1.21
CK 242 2.22 1.44 174 242
21—30 2.62 2.28 1.67 1.64 1.49
31—40 2.86 2.29 1.64 1.52 1.31
41—50 375 2.47 1.41 1.49 1.40
Culm-+ Leaf sheath
51—60 2.74 2.07 1.83 1.42
61170 2.54 1.90 2.14
71—-80 2.34 2.16
81—90 2.17
_ 6. Association of Official Agricultural Chemists.
glﬁﬁi% 1970. Official methods of analysis (11th ed.).

T~ BIKTL o 1979 o JRBESE KRS /B U HiL Method 3.080. The Association : Washington,
PR P o i EDTIE28 ¢ 199206 o D. C.
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HhEE S 3832 0 209—2180 8. Cock, J. H. and S. Yoshida. 1972. Accumu-

435401 o 1978 o KIS 15 A& ST T Yo sy e B fation of 14-C labzlled carbohydrate before
N:R Jrgrj(])\] B o BEULE06 1 104—201 o flowering and its subscquent redistribution

S.BLARE BT o 1983 o 1IN B DG (YR T and respiration in the rice plant. Prce. Crop
B ﬁL/ et Il o EE NS RWER02 ;)O;— Sci. Soc. Japan 41 : 226-234.
31io 9. Epstein, E. 1972. Mincral nutrition of plants :




10.

11.

12.

13.

HtEHABERRERNYE 97

nts : principles and perspectives.
& Sons, Inc., New York.
Liu, D. J. 1979. Influence of

various growth stages on the

John Wiley

temperature at
accumulation
and translocation of carbohydrates in rice
plant. In The cause of low yield of the second

crop rice in Taiwan and the measures for

vimprovement (S. C. Hsienand D. J. Liu ed.).

Natl. Sci. Council, R. O. C.
Matsushima, S. 1975. Crop science in
pp. 9, 113, 115, 117, 193-201, 203, 236, 257, 263,
268, 286. Fuji Publishing Co., Ltd. Tokyo,
Japan.

Silvius, J. E., D. F. Kramer and D. R. Lee.

1973. Carbon assimilation and translocation in

rice.

soybean leaves at different stages of develop-
ment. Plant Physiol. 62 : 54-58.
Smith, D. 1969. Removing

and analyzing

total nonstructural carbohydrates from plant

14.

15.

16.

17.

tissue. Wis. Agri. Exp. Sta. Res. Rep. 41, 11p.
Tatsumi, J. and Y. Kono. 1980. Effects of
shading on respiration and ammonium uptaks
of rice roots. Japan J. Crop Sci. 49: 63-74.

Thorne, J. H. and H. R. Koller. 1974. Influ-
ence of assimilate demand, translocation and
carbohydrate levels of
Physiol. 54 : 201-207.

Wada, S., Y. Kunyii}iro and A. Honma. 1972.

Effect of some environmental factors

soybean leaves. Plant

during
meiosis stage on the fertility of grains in rice
plant. Proc. Crop Sci. Soc. Japan 41 : 340-347.
Wei, M. L., M. C. Shen, C. S. Chen and
D. J. Liu. 1982. Physiological studies of

tillers. I. Partition of dry matter, nitrogen and

rice
total nonstructural  carbohydrates
grain-filling. Proc. Natl. Sci. Counc. ROC (A)
6 : 190-196.

during



98 e W Bl KL

Effect of Shading on {he Heading Date,
Nutrient Concentrations, Dry Matter
Production and Yield of Rice Varieties®

J. C. Tsai, M. C. Shen, C. S. Chen** and D. J. Liu

Department of Agronomy
Taiwan Agricultural Research Institule
Wufeng, Taichung, Taiwan 431
Repulblic of China

Summary

Eighty percent of shadiag for 10 days was performed at successive growth stages
of 45 varieties of rice. Heading date, yield and components were investigated. The
influence of shading on dry matter production and the concentrations of several major
nutrients were also analyzed.

Shading had a definite effect in delaying the heading date of all varieties. The effect
was more prominent for japonica varieties or when treatments were executed at early
growth stages. Grain yield was severely reduced by shading especially at meiosis stage
and rapid grain-filling period. Results showed that number of spikelet per panicle,
percent of seed-setting and 1,000-grain-weight were the components responsible for the
low grain yield. Although varietal difference existed, shading reduced the yield of 15
Taiwan varieties by 50% or more when compared to the untreated check, suggesting
the importance of solar radiation to the normal growth and development of rice plants.

Dry weight per plant was also affected by shading. When treated at the booting
stage, culm dry weight was only 65% (japonica rice) or 75% (indica rice) of that of
the check plants. For the second crop rice, shading before the the commencement of head-
ing increased N concentration which indicated that the treatment had a more pronounced
effect on photosynthesis than on N uptake. The effect was less significant when shading
was performed after heading or in the first crop season.

Shading at early growth stages also reduced TNC concentrations in the rice plants.
However, the concentrations recovered to that of the check when plants approached
heading. Treatments about 20 days before or after heading significantly decreased TNC
concentrations in the culm and the subsequent recovery was less obvious. Low solar
radiation at meiosis stage could also reduce the contribution of pre-heading storage to
the grain yield.

Potassium concentrations cecrezced in the leaf klede but increzsed in the culm  for
shading treatment performed at any stage of rice development. Shading had little effect
on the P concentrations in the leaf blade. However, accumulation of P in the culm was
observed. Results suggested that sheding could affect the physiolegical activities of leaf
blade and the interconversion and translocation of carhohydrates through =zaltering the
mineral nutrition of the rice plants.

# Quprerted by o gient 1606—4.1—C080 frem Council for Agricultural Planning and Development,
Lxecutive Yuan, R. O. C.

#+Present Address @ Burcau of Agriculture, Ministry of Economics, Taipei, Taiwan, R. O. C.
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