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Effect of Plant Density on the Yield of Taro
in Paddy Field'

Tsung-Dao Liou?

Abstract : Taro, cv. Betelnut, were planted in paddy fields in 1979 and 1980 showed
that the higher the plant density, the higher the plant and yield. However, size,
weight and number of main corm or cormels produced on each plant were negatively
correlated to the plant density. The highest main corm yield was recorded in the plot
with a spacing of 60 x 20 cm (83,300 plants/ha) of 36 tons/ha and 55 tons/ha and the
lowest in the spacing of 60 X 60 cm (26,600 plants/ha) of 17 tons/ha and 21 tons/ha
respectively in 1979 and 1980. Total yield (main corm 4+ cormels) also showed the
highest in the spacing of 60 X 20 cm of 43 tons/ha and 63 tons/ha and the lowest
in the spacing of 60 x 60 cm of 22 tons/ha and 26 tons/ha respectively in 1979 and

1980. This information is valuable for the farmers to cultivate taro in the paddy fields.

Taro (Colocasia esculenta (L.) Schott) is a herbaceous perennial of the Arum fami-
ly. It probably originated in Northern India and is a crop widely cultivated in most
tropical and subtropical areas of the world ® . It contains lots of carbohydrates, minerals
and vitamins and is widely used, either boiled or pasted, as the staple food of the people
in the tropical and subtropical Pacific Basins “'%'%, In Taiwan, it is commonly used
in the preparation of ice cream and cake ‘%%, It can also be used to make taro chips.
The housewives use main corm, cormels, young leaves and petioles as vegetables. The
farmers like to grow it because it is easily to be cultivated under high temperature and
resistance to waterlogging during tropical monsoon season.

Taro is mainly grown in paddy fields in central and southern parts of Taiwan.
However, scattered plantings also were observed in the upland or slope land ', The
acreage of taro cultivation was increasing year by year. Up to 1981, 4,407 hectares were
planted . In general, the farmers favored the row spacing of ca. 60 cm. However,
the spacing between plants was varied among locations and farmers. This study was
attempted to evaluate the effect of plant density on the yield of taro grown in the
paddy fleld (4,5,6,12,13) .

Material and Methods

1. Contribution No. 1143 from the Taiwan Agricultural Research Institute.
2. Horticulturist, Fengshan Tropical Horticultural Experiment Station, TARI, Fengshan City ,
Kaohsiung Hsien, Taiwan 830, ROC,
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The most common cultivar Betelnut was planted in the loam soil of the research
farm of Fengshan Tropical Horticultural Experiment Station on March 6, 1979 and
January 18, 1980. A randomized complete block design with four replications were used
in the experiments. Each experiment unit was 3.6 m X 5 m containing 6 rows of plants
with 60 cm between rows. The spacing between plants were adjusted to 20, 30, 40, 50
and 60 cm which resulted in the density of 83,300 ; 53,300 ; 40,000 ; 33,300 and 26,600
plants/ha, respectively. Seedlings were obtained from the nursery of last year. Twenty-
five tons of compost, 6 tons of chicken manure, 500 kgs of ammonium sulfate, 1,000 kgs
of calcium superphosphate and 200 kgs of potassium chloride psr hectare were used. All
composts and chicken manures, 50% of ammonium sulfate, 80% of calcium superphos-
phate and 50% of potassium chloride were broadcasted as basal fertilizer during land
preparation. The remainder fertilizers were applied 1, 3 and 5 months after planting.
Crop was harvested on November 6, 1979 and September 11, 1980 respectively. Important
horticultural characters, such as size of main corm, fresh weight of main corm, cormels,
main corm -+ cormels, number of cormels, size of cormels, plant height and yield of main
corm, cormels, main corm + cormels were recorded during harvest. All investigation data
were processed by the methods of Duncans’ multiple range test. Crop was managed in
accordance with general cultivation of paddy field taro.

Results

As shown in Table 1, the width of main corm was increased as plant density de-
creased. However, no significant difference in length of main corm was observed. Table
2 showed that no difference was observed in the fresh weight of main corm per plant
produced on each treatment. However, the fresh weight of cormels or main corm plus
cormels was increased as plant density decreased. Number of cormels per plant was
increased as plant densities descreased in the experiment of 1979 but no difference was
observed in the test of 1980 (Table 3). No difference in fresh weight per cormel was
observed among plant densities in the experiment of 1979 but it was increased as plant
density decreased in 1980 (Table 4). Plant height was found positively correlated to the
plant density (Table 5). Table 6 showed that the yield of main corm increased as the
plant density increased. However, there was no difference in cormel production among
plant densities. The main corm yield showed the highest in the plot with the spacing of
60 x 20 cm (83,300 plants/ha) of 36 tons/ha and 55 tons/ha and the lowest in the spacing
of 60 x 60 cm (26,600 plants/ha) of 17 tons/ha and 21 tons/ha respectively in 1979 and
1980. If both main corms and cormels were used in the calculation of production, total
yield was increased with increased plant density. The total yield (main corm-cormels)
showed the highest in the spacing of 60 x 20 cm of 43 tons/ha and 63 tons/ha and the
lowest in the spacing of 60 X 60 cm of 22 tons/ha and 26 tons/ha respectively in 1979
and 1980.

Discussions
Many factors such as fertilizer, herbicide, spacing etc. were regarded to be able to
affect taro growth and yield %% Plant density might be the most important. Horti-
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cultural characters of Betelnut taro, such as size (length and width) of main corm,
cormels and main corm plus cormels per plant, number of cormels per plants, fresh
weight per cormel, plant height and yield were strongly influenced by the plant density
of taro grown in paddy fields. Some farmers thought the size of main corm per plant
will be increased when density is decreased. However, no difference of fresh weight of
main corm wes observed in both of the experiments conducted in 1979 and 1980. Since
this variety is mainly used for the production of main corm, therefore, a higher yield
is derived from a higher number of plant density plot. The main corm production per
hectare for the plots with 60 X 20 cm (83,300 plants/ha) spacing was 2 times more than
that of 60 x 60 cm (26,600 plants/ha) spacing plot. The most suitable plant density for
the plants of Betelnut taro in paddy field in Southern Taiwan was 60 X 20 cm or 83,300
plants per hectare. This information is valuable for the farmers to cultivate taro in the
paddy fields.
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Station, Dr. Samson, C. S. Tsou, Chemist and Program Leader of Nutrition, Environment
and Management, AVRDC, and Mr. C. H. Lin, Dept. head of the station for revising the
manuscript.

Table 1. Effect of plant density on the length and width of main corm

Plant density Length (cm) Width (em)
(em) 1979 1980 1979 | 1980
60x 20 153 a 16.6 a 16¢ 8.7d
x 30 177 a 175 a 8.4 abc 9.2abc
x40 176 a 182 a 8.4 abe 9.3 ab
% 50 176 a 181 a 8.6ab 95a
x 60 178 a 176 a 8.8a 95a
FLSD 59 N S } N S 0.8228 0.4404
1% N S } N S 1.3649 07309

Table 2. Effect of plant density on the fresh weight of main corm, cormels

and main corm + cormels per plant g/plant
Plant density ! Main corm ‘ Cormels Main corm + cormels
(em) | 197 | 1m0 i_ 979 [ 1980 1979 | 1980
60%20 4275 a I 662.9 a \‘ 84.6d s 968 ¢ ; 512.1b ] 739.7 ¢
% 30 5558 a 738.1a i 121.8bed ‘ 1293 be 677.6 ab 867.4 abc
x40 J 578.7 a 8024 a [ 161.2abc | 154.3 abe 739.9 ab 936.7 abe
x50 ! 3659 a 793.8 a ‘ 170.4 ab 2050 a 736.3 ab 998.8 a
X 60 623.4 a 77185 a 1931 a 188.9 ab 816.5a 967.4 ab
LSD 5% N S N S 49.7403 74.74517 238.6524 200.7188
19, N S N S ] 82.5447 l 124.0411 395.0458 333.0947
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Table 3. Effect of plant density on the number of cormels per plant

Plant density

No. of cormels per plant

(em) 1979 | 1980
60x20 30¢ | 33a
% 30 4.1abc 335a
x40 4.8 ab 40a
x50 4.3abc 36a

x 60 S5la 41a
1.SD 5% 1.8737 N S
1% 3.1049 N S

Table 4. Effect of plant density on the average fresh weight of cormel

Plant density

Fresh weight/cormel (g)

(em) 1979 1980
60% 20 20.6a 206D
% 30 293a 36.8 ab
X 40 3342 33.2ab
x50 389a 546a
% 60 38la 478 ab
LSD 5% N S 21,5739
1% N S 35.8022

Table 5. Effect of plant density on the plant height of lowland taro

Plant density

Plant height (c¢cm)

|
(em) ' 1979 | 1980
6020 ‘ 1423 a 1433a
%30 136.9 ab 138.6ab
x 40 | 1354 b 138.3ahc
x50 | 1328D 13284
x 60 ! 13L1b 131.0d
LSD 5% | 6.8849 5.2044
1% l 11.4255 8.6368
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Table 6. Effect of plant density on the yield of lowland taro

(ton/ha)
Plant density Main corm Cormels ’ Main corm + cormels
(em) 1979 1980 1979 | 1980 ‘ o 1979 1‘ 1980
60x 20 35.6a 5522 7la 8la 42.7a 63.3 a
x 30 29.6 ab 39.3b 6.5 a 69a 36.1 ab 46.2b
x40 23.2bhe 32.1 be 64a 62a 23.6 be 38.3 be
x50 189¢ | 265 cd ‘ B.7a 69a 246 ¢ 334 cd
x 60 16.6 ¢ 207d 52a 51la 218¢ 25.8d
LSD 5% 9.6202 76571 N S N S 11.0817 9.0830
19 15.9648 12,7071 \ N S N S 18.3902 15.0733

—
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