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Table 1. Changes in the dry weight (g/plant) for the different plant fractions of wetland taro
at different growth stages under different planting seasons

Primary growth Vigorous top-growth Corm rapid-bulking  Corm maturity
Plant Planting stage stage stage stage
fraction_month b 2 Map 3MAP  4MAP 5MAP 6MAP  7MAP 8 MAP
-------------- T L ————
Leaf Jan. 0.21b" 0.55b 3.18¢ 14.69ab  30.70a 29.25a 20.80a 17.34a
May 1.25a 7.58a 14.85a 17.39a  25.28b 15.40b 7.61c 6.29b
Sept. 1.53a 8.06a 9.98b 11.86b 13.07c 13.38b 15.96b 19.23a
Petiole  Jan. 0.37b 1.24b 4.13c 2463b  65.71a 79.78a 61.52a 42.04a
May 1.12b 10.04a 28.49a 33.14a  47.95b 32.12b 15.05¢ 12.47b
Sept. 2.68a 10.30a 14.15b 21.74b  26.04c 31.04b 32.13b 44.19a
Leaf+  Jan. 0.58¢c 1.78b 7.30c 3931b  96.4la 109.02a 82.32a 59.38a
Petiole May 2.38b 17.62a 43.33a 50.53a  73.23b 47.52b 22.67c 18.77b
Sept. 421a 18.36a 24.12b 33.61b 39.11c 44.41b 48.09b 63.42a
Corm Jan. 2.37b 2.86b 3.28¢c 16.66c  50.35b 85.79b 138.84a 229.27a
May 1.81b 8.07a 27.67a 65.95a 122.72a 157.12a 152.25a 184.66b
Sept. 4.80a 7.79% 18.32b 40.28b  55.63b 81.64b 96.51b 112.89¢
-------------- 1996  ———------ ____
Leaf Jan. 0.72b 3.38c 7.92a 13.07b  22.74a 19.80a 6.88b 9.55b
May 1.34a 7.48a 7.04a 15.14ab  12.38b 10.43b 9.83b 11.17b
Sept. 1.17a 5.67b 9.09a 16.96a  15.64b 18.83a 20.87a 22.13a
Petiole  Jan. 1.03b 3.88¢c 10.91a 25.39a 48.67a 56.88a 22.94b 16.68b
May 2.02a 9.99a 12.08a 2644a  21.23b 20.06¢ 17.48b 19.99b
Sept.  1.68a 6.92b 12.60a 26.87a  29.53b 38.90b 45.27a 43.62a
Leaf+  Jan. 1.75b 7.26¢c 18.82a 3846a 7141a 76.68a 29.82b 26.23b
Petiole May 3.36a 17.47a 19.13a 41.58a  33.61b 30.48c 27.31b 31.16b
Sept. 2.85a 12.59b 21.6%a 43.83a  45.17b 57.73b 66.15a 65.75a
Corm Jan. 7.44a 7.66b 12.71b 26.88c  46.87b 104.02a 145.55a 168.70a
May 2.17b 10.53a 19.53a 51.21a  77.90a 92.12a 97.67b 132.27b
Sept. 5.02a 5.56¢ 16.95ab 41.72b  66.83ab 95.07a 123.72ab 148.35ab

“MAP: Month after planting.
¥ Means with the same letter within a column of a specific plant fraction in the same year are not significantly different at 5% level
by LSD test.
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R 2. AR T K =BRSS5 R A R RS B 2 7.3 B (me/plant)
Table 2. Changes in the amount (g/plant) of N accumulated for the different plant fractions
of wetland taro at different growth stages under different planting seasons

Primary growth Vigorous top-growth Corm rapid-bulking ~ Corm maturity
Plant Planting stage stage stage stage
fracti ———t o E e
raction month AP 2 MAP IMAP  4MAP 5MAP 6MAP  7MAP 8 MAP
-------------- 1995 -———————-——=—-—-—-
Leaf Jan. 9.5b" 30.8b 154.3¢ 662.8ab 1175.6a 1191.7a 886.7a 652.5b
May 60.2a 340.3a 574.7a 693.5a 1062.9a 644.7b 304.0c 255.2¢
Sept. 61.3a 353.9a 400.9b 480.1b  516.7b 547.8b 662.5b 812.7a
Petiole  Jan. 10.6b 36.9b 99.2¢ 490.0a  806.8a 1127.2a 831.7a 404.4b
May 24.7ab 175.3a 412.1a 381.5ab 642.2a 389.6b 198.0c 167.2¢
Sept. 38.8a 178.1a 163.5b 286.6b  375.7b 494.7b 581.9b 756.0a
Leaf+ Jan. 20.1b 67.8b 253.5¢ 1152.8a 1982.4a 2348.9a 1718.4a 1056.9b
Petiole  May 84.9a 515.5a 986.8a 1075.1ab 1705.1a 1034.3b 502.0¢c 422.4c
Sept. 100.1a 531.9a 564.3b 766.7b  892.4b 1042.5b 1244.5b 1568.7a
Corm Jan, 51.2a 89.1a 80.0b 308.6b  545.9b 1139.0ab 1502.7a 2131.2
May 31.5a 92.5a 322.0a 647.5a 1357.6a 1612.5a 1626.4a 2080.4a
Sept. 37.0a 94.6a 156.0b 467.1b  697.1b 1058.4b 1431.3a 1704.1a
—————————————— 1996 ettt
Leaf Jan. 28.8b 135.2¢ 341.2a 558.1b 098.8a 873.0a 265.9¢ 405.0b
May 59.4a 383.5a 340.7a 679.2b  501.0c 459.5b 468.4b 365.6b
Sept. 53.8a 318.8b 422.5a 832.0a  760.6b 783.2a 860.3a 843.5a
Petiole Jan. 16.7b 57.7b 174.7b 532.2b 844.4a 1270.1a 399.9b 363.8a
May 33.7a 237.2a . 294.9a 598.7ab 426.2b 415.4c 407.5b 401.1a
Sept. 42.4a 245.5a 360.2a 706.3a  758.9a 847.6b 690.1a 510.3a
Leaf+ Jan. 45.5b 192.8b 515.9b 1843.1a 2143.0a 665.8b 768.8b
Petiole May 93.0a 620.7a 635.6ab 927.2b 874.9¢c 876.0b 766.7b
Sept. 96.1a 564.4a 782.6a 1538.3a  1519.5a 1630.8b 1550.4a 1353.8a
Corm Jan. 41.9b 88.7b 193.8b 500.3b  963.7b 1949.5a 2758.3a 3014.9a
May 18.2b 194.5a 519.8a 1313.6a 1703.4a 2110.4a 2109.7b 2230.3ab
Sept. 72.9a 113.1b 393.0a 1247.3a  1416.5ab 1680.8a 1455.3¢ 1345.7b

“ MAP: Month after planting.
¥ Means with the same letter within a column of a specific plant fraction in the same year are not significantly different at 5%
level by LSD test.
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Table 3. The relative ratio (%) of the dry weight and N content increased between the 3-5 MAP” to the
amount at 5 MAP for the different plant fractions of wetland taco under different planting seasons

fostn P]anting _ Plant fraction

month Leaf Petiole Leaf+Petiole Corm

-------------- 1995  —--—
Dry matter Jan. 89.7a" 937a 92.5a 935a
May 41.3b 40.8b 41.0b 77.2b
Sept. 19.9¢ 40.7b 337b 64.3c¢
Nitrogen Jan. 87.0a 87.7a 873a 853a
May 457b 346b 42.0b 73.5a
Sept. 179¢ 504 b 316b 75.0a

—————————————— 1996 T —
Dry matter Jan. 65.0a 76.9a 73.1a 71.8a
May 40.5b 38.1b 393b 736a
: Sept. 40.2b 56.1 ab 50.6 ab 742a
Nitrogen Jan. 65.6a 78.7a 716a 795a
May 28.7b 21.1b 26.1b 67.0a
Sept. 43.6 ab 51.8 ab 47.8 ab 723 a

“Map: Month after planting.
"Means with the same letter within a column of a specific plant fraction in the same year are not si gnificantly different at 5% level
by LSD test.
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Table 4. Effect of planting seasons on the rates of dry matter and N accumulation (kg/ha/day) for the different plant fractions
of wetland taro at primary growth stage and vigorous top-growth stage
Dry matter N
Primary growth stage ~ Vigorous top-growth stage ~ Primary growth stage Vigorous top-growth stage

0-1MAP* 1-2MAP 2-3MAP 34 MAP 4-5MP  0-1MAP 1-2MAP 2-3 MAP 3-4 MAP 4-5MP
-------------- 1995  ——mmmmmme

Plant Planting
fraction month

Leaf Jan. 0.3b" 0.6b 4.0b 183a 24.6a 0.01b 0.04b 0.04ab 0.8la 0.79a
May 1.9a 10.0a 11.3a 39 12.5b 0.09a 0.44a 0.44a  0.18b  0.59a

Sept. 2.4a 10.0a 3.0b 2.9b 1.9¢ 0.10a 0.45a 0.45b  0.12b  0.06b

Petiole  Jan. 0.6b 1.5b 4.4b 325a  63.1a 0.02b 0.04b 0.10b  0.62a 049
May 1.7b 14.2a 28.6a 72b  23.5b 0.04ab  0.24a 037a  -0.05c 04la

Sept. 4.2a 11.7a 6.1b 11.7b 6.6¢c 0.06a 0.21a -0.02c  0.19b  0.14b

Leaf+ Jan. 0.9¢ 2.1b 8.5b 50.8a 87.7a 0.03b 0.08b 0.29b 143a 1.27a
Petiole =~ May 3.6b 24.2a 39.8a 11.0b  36.0b 0.13a 0.68a 0.73a 0.14b  1.00a
Sept. 6.7a 21.7a 9.2b 14.6b 8.5¢ 0.16a 0.66a 0.05b 0316 0.19b

Corm Jan. 3.6b 0.8b 0.6c 21.2b  51.8b 0.08a 0.06a -00Ib  0.36a  0.36b
May 2.8b 9.9a 30.3a 58.8a 90.1a 0.05a 0.10a 0.35a 0.50a 1.13a

Sept. 7.6a 4.6b 16.7b 33.7b  23.6b 0.06a 0.09a 0.10b 0.48a  0.35b

—————————————— 1996 e ittt

Leaf Jan. L.1b 44c 7.0a 82a 14.9a 0.04b 0.17c 0.32a 0.34b  0.68a
May 2.1a 9.7a -0.7b 124a  -4.4b 0.09a 0.51a  -0.07b 0.52ab -0.28b

Sept. 1.9a 6.9b 5.4a 12.1a  -2.0b 0.09a . 041b 0.16a 0.63a -0.11b

Petiole Jan. 1.6b 4.7¢ 10.8a 23.0a 357a 0.03¢c 0.07b 0.18a 0.57a  0.48a
May 3.1a 12.7a 3.3b 22.0a -8.3a 0.05b 0.32a 0.09a 047a  -0.27c

Sept. 2.7a 8.0b 9.0a 21.9a 4.1b 0.07a 0.31a 0.18a 0.53a  0.08b

Leaf+ Jan. 2.7b 9.0c 17.8a 31.2a  50.6a 0.07b 0.24¢ 0.50a 091a 1.16a
Petiole May 5.2a 22.4a 2.6b 34.5a -12.6b 0.14a 0.84a 0.02b 0.99a -0.56b
Sept. 4.5a 15.0b 14.4a 34.0a 2.1b 0.15a 0.72b 0.35a 1.16a -0.03b

Corm Jan. 11.4a 0.4b 7.8b 225b  30.7a 0.06b 0.08b 0.16b 049  0.71a
May 3.3b 13.3a 14.0ab  48.7a 424a 0.03b 0.28a 0.50a 1.22a  0.62a

Sept. 8.0a 0.8b 18.1a 38.1ab 38.6a 0.12a 0.06b 0.44a 1.3la  0.26a

“MAP: Month after planting.
"Means with the same letter within a column of a specific plant fraction in the same year are not significantly different at 5%
level by LSD test.
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Table 5. Effect of planting seasons on the relative ratio (%) of rates between N and dry matter accumulation for the different
plant fractions of wetland taro at primary growth stage and vigorous top-growth stage

Plant Planting Primary growth stage Vigorous top-growth state
fraction month 0-1 MAPZ 1-2 MAP 2-3 MAP 3-4 MAP 4-5 MAP
B 1995 ~TToTTTTTTTTOT
Leaf Jan. 4.5b" 6.7a 4.7a 4.4a 3.2a
May 4.9a 4.4b 3.1b 2.8a 7.3a
Sept. 4.0c 4.5b 2.2b 4.7a 3.1a
Petiole Jan. 2.9a 3.1a 2.1a 1.9a 0.8a
May 2.2b 1.7b 1.3b -1.5b 2.0a
Sept. 1.5¢ 1.9b -0.4c 1.6a 0.8a
Leaf+ Jan. 3.5a 4.0a 34a 2.8a 1.5a
Petiole May 3.7a 2.8b 1.8b -0.8a 3.1a
Sept. 2.4b 3.1b 0.5¢ 2.0a 0.1a
Corm Jan. 2.1a 13.8a 3.6a 1.7a 0.7a
-May 1.8a 1.0b 1.2a 0.8b 1.2a
Sept. 0.8b 2.1b 0.6a 1.5ab 0.8a
Lot tm 00 4k D% s +20 160
May 4.4b 5.3b 4.5a 4.2b 7.0a
Sept. 4.6a 5.9a 29a 5.2a 4.1a
Petiole Jan. 1.6b l.4c 1.7a 2.5a 1.4a
May 1.7b 2.6b 2.6a 2.1a 4.3a
Sept. 2.5a 3.9a 2.0a 2.5a 4.0a
Leaf+ Jan. 2.6b 2.7c 2.8a 2.9b 2.3b
Petiole May 2.8b 3.7b 1.7a 2.8b 53a
Sept. 3.4a 4.8a 2.4a 3.4a 3.3ab
Corm Jan. 0.6¢c 7.5a 2.1b 2.2a 24a
May 0.8b 2.1a 4.0a 24a 1.5b
Sept. 1.5a 2.6a 2.5b 3.7a 0.5¢

“MAP: Month after planting;
“Means with the same letter within a column of a specific plant fraction in the same year are not significantly different at 5%
level by Lsd test.
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Table 6. Changes in the partition ratio (%) of dry weight and N accumlation for the differeent plant fractions of wetland
taro at different growth stages under different planting seasons

Dry weight N
Plant  Planting Vigorous top- Corm rapid-bulking  Corm maturity Vigorous top-  Corm rapid-bulking Corm maturity
fraction month growth stage stage stage growth stage stage stage
5 MAP? 6 MAP 7MAP 8§ MAP 5 MAP 6 MAP 7MAP 8 MAP
Leaf Jan, 20.92" 15.1a 9.4a 155 6.0b 46.5a 35.1a 27.5a 20.6b
May 12.9b 7.5¢ 4.4b 3.1c 35.4b 24.4b 14.4b 10.2¢
Sept. 13.9b 11.0b 11.6a 11.0a 32.9b 26.1b 24.9a 24.9a
Petiole  Jan. 44.7a 40.9a 27.9a 14.6b 31.9a 32.5a 25.9a 12.7b
May 24.5b 15.5¢ 8.6¢ 6.1c 21.0b 14.6¢ 9.3b 6.7c
Sept. 27.2b 24.5b 22.6b 25.2a 23.2b 23.2b 22.1a 23.5a
Leaf+  Jan. 65.6a 56.0a 37.3a 20.6b 78.3a 67.6a 53.4a 33.3b
Petile ~ May 37.5b 23.0¢ 13.0b 92¢ 56.5b 38.9¢c 23:7¢ 16.9¢
Sept. 41.1b 35.5b 34.2a 36.3a 56.1b 49.3b 47.0b 48.4a
Corm  Jan. 34.4b 44.0c 62.7b 79.4b 21.7b 32.4c 46.6¢ 66.7b
May 62.5a 77.0a 87.0a 90.8a 43.5a 6l.1a 76.3a 83.1a
Sept 58.9a 64.5b 65.8b 63.7c 43.9a 50.7b 53.0b 51.6¢c
-------------- 1996 e
Leaf Jan, 19.6a 11.0b 4.0c 5.0c 36.0a 21.4a 7.8¢c 10.8b
May 11.1c 8.5¢ 7.9b 6.9b 19.1c 15.4b 15.7b 14.4b
Sept. 14.0b 12.3a 11.0a 10.3a 25.9b 23.7a 29.0a 31.3a
Petiole  Jan. 41.1a 31.7a 13.1b 8.6c 30.1a 31.2a 11.7b 9.7b
May 18.9¢ 16.3¢ 14.0b 12.2b 16.1c 14.0c 13.7b 14.5ab
Sept. 26.4b 25.5b 24.0a 20.3a 25.9b 25.6b 23.1a 18.8a
Leaf+  Jan. 60.7a 42.7a 17.1b 13.5¢ 66.0a 52.6a 19.6b 20.4b
Petiole May 30.0c 24.8b 21.9b 19.1b 35.2¢ 29.4b 29.4b 28.9b
Sept. 40.4b 37.8a 35.0a 30.6a 51.8b 493a 52.0a 50.1a
Corm  Jan. 39.3¢c 57.3b 82.9a 86.5a 34.0c 47.4b 80.4a 79.6a
May 70.0a 75.2a 78.1a 80.9b 64.8a 70.6a 70.6a 71.1a
Sept. 59.6b 62.2b 65.0b 69.4¢ 48.2b 50.7b 4.0b 49.9p

“ MAP: Month after planting.
" Means with the same letter within a column of a specific plant fraction in the same year are not significantly different at 5%
level by LSD test.
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Fig. 1. Daily mean temperature and monthly solar radiation at Taiwan Agricultural Research
Institute, from January 1995 to May 1997.
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Effect of Planting Seasons on Accumulation

of Dry Matter and Nitrogen in Wetland Taro
[Colocasia esculenta (L.) Schott]'

Lit-Fu Chan®, Chun-Tang Lu’, Meng-Li Wei® and Hsiu-Ying Lu *

Summary

The purpose of this study was to investigate the effect of planting seasons on the pattern of dry matter and
N accumulation for wetland taro. Field experiments were conducted in the January, May and September crops
of 1995-1996. The amount and rate of dry matter and N accumulated were measured in different plant
fractions during the whole growth periods. The accumulation of dry matter and N were strongly modified by
planting seasons and plant age. Dry matter and N accumulated in the top (leaf and petiole) at the vigorous
top-growth stage during the 3-5 months after planting was the determinant of biomass production of wetland
taro. As a result of higher temperature and solar radiation at the vigorous top-growth stage, dry matter and N
were substantially accumulated more rapid in the January crop. This resulted in greater source efficiency and
rapid corm bulking, in favor of the yield at the maturity stage. When planting taro in September, low
temperature and low solar radiation at the vigorous top-growth stage decreased the rate and amount of dry
matter and N accumulation, moreover, dry matter and N accumulated in the top still increased at the corm
rapid-bulking stage. This resulted in poor yield at the maturity stage. The May and January crops had similar
pattern in the accumulation of dry matter and N, but the accumulation rate in May crop was slower than that in
J andary crop. The relative ratio of accumulation rates between N and dry matter in the top at the vigorous top-
growth stage remained the same among the different planting seasons. Planting seasons and plant age showed
no significant effect on the partition ratio of dry matter and N accumulated by different above-ground organs.
The results showed that about 1/3 of the plant dry matter in the top was distributed to leaves, and 2/3 to the
petioles. For the total N content in the top, about 6/10 was accumulated in the leaf, and 4/10 in the petiole.

Key words: Taro, Planting seasons, Dry matter accumulation, Nitrogen accumulation, Vigorous top-
growth stage.
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