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Table 1. Daily mean temperature, precipitation and solar hours at Chi-Nu area during the
cropping seasons

Month Sep Oct Nov Dec Jun Feb Ma Apr May Il AVG

Temperature( )
1997 277 263 234 204 196 199 227 257 274 284 241
1998 281 264 228 207 202 206 250 262 267 294 246
Precipitation(mm)
1997 124 04 0 04 31 43 29 91 60 200 59
1998 6.1 74 01 06 0.2 0O 02 26 88 84 34
Solar radiation(hr)
1997 48 52 76 53 53 42 52 58 58 53 55
1998 58 59 45 45 49 62 49 45 A7 64 5.2
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2a 2b
()
900 300
4
74~84 86~109 8
168~172 125~156
2
900K gN/ha 7~20 8 93~101
2a (1997 )
Table 2a Effects of N rates on plant height and leaf numbers of taro crop at different growth
stages

N Plant height(cm) Leaf numberg(no.)
Treat. Rates 2M 4M 6M 8M 9M 2M 4AM 6M 8M 9M

NO 64 84 80 79 66 44 40 47 30 22
Wet- N300 61 104 142 151 124 42 48 48 19 20
Land N60O 71 132 165 163 129 45 52 51 26 20
Tao N9OO 71 130 168 172 132 47 53 51 23 20

AVG 67 113 139 141 113 45 48 49 25 21

LSD5% 7 7 20 30 14 04 07 10 08 05

NO 4 93 109 103 78 50 52 40 28 17
Up- N300 44 98 134 156 127 47 59 55 30 22
Land N60OO 40 96 128 149 129 53 59 58 29 19
Tao N9OO 43 93 123 143 133 49 55 52 26 16

AVG 42 95 124 138 117 50 56 51 28 19

LSD5% 7 10 19 20 14 11 07 09 10 05
()

4 4045 4.4~5.2
4.6~-5.3 4.8~5.9
6



31 21 S7 40

47 33 328%
138%
2b. (1998 )
Table 2b. Effects of N rates on plant height, leaf numbers, leaf length and width of taro crop at
different growth stages
N Plant height(cm) Leaf numberg(no.) L eaf length and width (cm)
Trest. Rates 2M 4M 6M 8M 2M 4M 6M 8M L(8M) W(8M)
NO 50 74 61 67 36 45 51 37 217 18.7
Wet- N300 64 97 103 98 39 46 50 33 348 233
Land N600 69 109 126 130 41 48 52 34 46.0 314
Taro N90O 70 115 156 168 40 48 48 28 56.7 39.6
AVG 63 99 112 116 39 47 50 33 413 28.2
LSD5% 16 14 17 20 07 05 10 09 50 38
NO 49 8 8 78 51 44 48 31 30.8 205
Up- NI100 49 90 83 100 45 48 49 36 39.8 270
Land N200 62 9% 8 106 51 50 51 36 40.3 27.8
Taro N300 61 104 103 125 55 51 51 35 46.6 331
AVG 56 94 88 102 51 48 50 35 39.3 27.1
LSD5% 16 13 12 22 13 09 07 07 6.8 53

= RS FERE KRR EEDEC &

6~8 8~9

()

94~95% 82~85%
65~75 6
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84% T75% T72% 70% 70%
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Table 3a Effectsof N rates on total fresh and dry weight of taro crop at different growth stages
N Total fwt.(g/pl) Tota dwt.(g/pl)
Treat. Rtes 2M 4M 6M 8M 9M 1OM 2M 4M 6M 8M 9M
NO 114 326 423 387 361 281 12 42 71 100 78

Wet- N300 105 715 1193 1216 1526 668 12 74 135 236 292
Land N600 145 1235 2131 1530 1667 985 15 116 231 331 325
Taro N90O 166 1252 2036 1594 1593 1014 17 109 208 298 310

AVG 133 882 1446 1182 1287 737 14 85 161 241 251

LSD5% 36 155 493 515 325 142 41 174 383 629 491

Xl
NO 71 579 766 780 447 414 6 64 116 171 97
689 1423 1544 1359 673 7 70 180 228 207
6
5

Up- N300 67
Land N600 58 728 1383 1433 1399 689 73 179 214 192
Tap N90O 54 695 1225 939 1206 638 79 140 153 151
AVG 63 673 1199 1174 1103 604 6 72 154 191 162
LSD5% 29 302 369 540 283 167 38 180 319 314 339
3b. (1998 )
Table 3b. Effects of N rates on tota fresh and dry weight of taro crop at different growth stages
N Tota fwt.(g/pl) Total dwt.(g/pl)
Treat. Rates 2M 4 6M  8M 2M 4 6M 8M
NO 66 224 192 231 6 A 35 46
Wet- N300 138 550 632 545 12 78 0 116
Land N600 137 751 1108 1124 13 94 146 221
Tao N900 107 840 1372 1526 10 101 156 275
AVG 112 591 826 856 10 77 107 164
LSD5% 213 273 233 29 36
NO 67 500 403 261 7 65 61 61
Up- N100 100 448 426 526 10 63 67 110
Land N200 155 404 390 680 16 58 64 130
Taro N300 162 654 689 843 15 81 87 165
AVG 121 502 477 578 12 67 70 116
LSD5% 161 176 141 20 17
()
2
8~9 8
1997 1998 100 46
331 275 231~498%

113~170%



1997 600 1998
900 1997 1998 300
()
da 4b
4a, (1997 )
Table 4a Effects of N rates on production and % partition of taro dry matter at different growth
Sages (1997)
Growth N Wetland taro N Upland taro
DM Pdiole Corm Ledf DM Pdiole Corm Ledf
Stages RASs (g (%) (%) (%) "AS gp) ) (%) (%)
NO 10.6 51 8 41 NO 51 27 18 55
18 N300 10.3 40 19 41 N300 53 36 13 51
(0~2M) N60O 14.2 44 18 38 N600 5.2 31 17 52
N90O 15.6 47 11 42 N900 3.6 20 19 61
AVG 127 46 13 41 AVG 48 29 17 54
NO 29.8 23 68 9 NO 57.3 31 44 25
ond N300 621 35 49 16 N300 634 29 43 28
(2~4M) N600 1004 36 44 19 N60O 66.1 29 43 28
N90O 92.3 35 46 19 N90O 73.7 29 45 26
AVG 711 32 52 16 AVG 651 29 44 27
NO 29.0 2 97 1 NO 52.7 10 93 <0
3 N300 615 21 70 9 N300 110.2 24 64 12
(4~6M) N600 115.7 25 72 3 N600 106.2 25 63 12
N90O 984 25 70 5 N90OO 614 28 57 15
AVG 761 18 77 5 AVG 826 23 67 10
NO 290 <0 >100 <0 NO 543 <0 >100 <0
4 N300 101.1 <0 >100 <0 N300 47.7 <0 >100 <0
(6~8M) N600 99.2 <0 >100 <0 N600 34.8 <0 >100 <0
N900 90.2 <0 >100 <0 NO0O 131 <0 >100 <0
AVG 799 <0 >100 <0 AVG 375 <0 >100 <0
( 2 ) 8.9~12.7
4.8~10.7
36~41%
47~54% 37~46% 29%~31%
13%~27% 17%~22%
73%~87% 13~27%



( 2~4 )

28~30 91~100
228~237% 57~-58 66~74 15~29%
16%~18% 31%~35%
19%~27% 28%~29%
4b. (1998 )
Table 4b. Effects of N rates on production and % partition of taro dry matter a different growth
stages (1998)
Growth N Wetland land N Upland taro
Stages Rates DM Peiole Coom Leaf Raes DM Peiole Corm Ledf
(g/pl) (%) (%) gp) () () (%)
NO 49 31 31 38 NO 5.8 26 2 B2
18 N300 111 40 22 38 NI100O 85 28 25 47
(0-2M) N600 114 40 29 31 N200 145 31 24 45
N9OO 83 36 27 37 N300 138 K%} 19 47
AVG 89 37 27 36 AVG 107 31 22 47
NO 278 31 51 18 NO 57.6 29 49 22
ond N300 657 32 54 14  N100 535 27 5 20
(2~aM) N600 819 32 52 16 N200 425 25 58 17
N9O0O 911 29 54 17 N300 66.2 33 48 19
AVG 666 31 53 16 AVG 549 28 52 20
NO 09 <0 >100 <0 NO -38 <0 >100 <O
5 N300 115 <0 >100 <0 N100 40 <0 >100 <O
(4~6M) N600 518 18 76 6 N200 556 <0 >100 <O
N90O0 550 35 60 5 N300 60 <0 >100 <O
AVG 298 17 81 2 AVG 2.9 <0 >100 <0
NO 106 <0 >100 <0 NO 01 <0 >100 <0
4 N300 267 <0 >100 <0 NI10OO 426 <0 >100 <O
(6~8M) N600 743 <O >100 <0 N200 666 8 92 0

N900 119.6 <0 >100 <0 N300 776 <0 >100 <0
AVG 578 <0 >100 <0 AVG 467 <0 >100 <0

( 46 )
1~-29
55~116 300% -4~53 6~110
109%



93% 64~72%
57~63%
N300
NO) 54~101 N900 N300)
78~120
100%
>100
()
(Ye)
(lh: Ye/ Yt) (Yt)
5
5.
Table5. Effectsof N rates on taro harvest index at different growth stages
N Growth stages

Y ears Taro Rates 1st 2nd 3rd 4th
NO 11 51 70 86
N300 20 44 56 79
Wetland N600 19 41 57 83
N900 12 41 55 80
AVG 16 44 59 82
1997 NO 20 42 65 81
N300 16 40 54 76
Upland N600 20 41 53 74
N900 24 44 50 76
AVG 20 42 56 76
NO 31 48 70 81
N300 24 49 60 86
Wetland N600 29 49 59 84
N900 27 51 54 81
AVG 28 49 61 83
1998 NO 24 46 68 0
N100 25 49 70 85
Upland N200 25 49 70 82
N300 21 44 62 83
AVG 24 47 67 85
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Y=33.5-0.021IN Y=34.4-0.041IN

6.1 4.3 33.7 255
141 6.3 225 150
6.
Table 6. Effectsof N rates on corm yield of taro crop at different growth stages
1997 Corm fwt 1998 Corm fwit

N _gpl gpl gp gpl gpl ttha N _gpl gpl gpl gp tha

Raes 2M 4M 6M 8V 9M O9M Raes 2M 4M 6M 8V 8M

NO 6 73 159 248 243 61 NO 12 46 72 122 43

N300 12 138 286 576 949 218 N300 18 126 189 335 12.1
Wetland N600 16 212 514 836 996 321 N600 21 156 308 616 214
Tao NOOO 12 271 466 779 989 337 N90O 18 184 330 738 255
AVG 12 174 356 610 794 234 AVG 17 128 225 453 158
LSD5% 5 102 138 258 198 42LSD5% 9 55 69 66 19

NO 11 111 216 450 349 141 NO 11 103 165 182 6.3
126 364 714 798 21.8 N100 15 102 179 312 10.0

N300 9
Upland N600 9 130 333 617 714 225 N200 21 95 160 353 121
Tao NOOO 7 145 270 445 571 189 N300 19 128 229 456 150
AVG 9 128 296 556 608 193 AVG 17 111 183 326 109
LSD5% 4 8 96 236 167 21LSD5% 9 38 49 63 11
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Fig 1. Regression of cormyield vsN rates
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Effectsof N fertilization on growth and biomass
production of taro crop®
Yuong-How Tsai 2

Abstract

Taro (Colocasia esculenta (L.) Schott) is an important root crop in the tropical and
sub-tropical area. Taro can be distinguished as wetland and upland crop according to
water management. Under optimum conditions, taro develops a large leaf area and
accumulates substantial amounts of dry matter in the corms. In order to support this
high biomass production, providing enough N is necessary. The purpose of this study is
to understand the effects of N rates on growth and biomass production of taro crop and
to recommend the appropriate N fertilizer rate for taro production. Field trias showed
that plant height, leaf area, biomass production, and corm yield are the most important
growth characters affected by N application. Without N application, corm yield reduce
to 4~6 t/hafor wetland taro, and 6~14t/hafor upland taro, and aso reduce plant size and
prompt maturity by 1~2 months. After applying appropriate N fertilizer, plant size is
getting bigger, while the corm yield reach to 31~34t/ha and 21~23t/ha for wetland and
upland taro, and in this case, corm yied increase 452~493% and 60~138%,
respectively. Excessive N fertilization aso favors top growth, but reduces the proportion
of dry matter allocated to the corms. And therefore cause both partition rate and harvest
index for corm lower. For 1%-year taro, the recommendation of N are 640 kg/ha and
340kg/ha respectively for wetland and upland taro, however, the amount of N
recommendation for continuous taro are much higher. Nitrogen rate can be reduced if
adjusting fertilization technique and water management according to the growth stage
of taro.

Key words: Taro (Colocasa esculenta (L.) Schott), N application, Growth character,
Biomass production, partition ratio, harvest index, Corm yield.
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