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Table 1. The appearance differences of castor bean varieties

Seed Seed

100-seed
Line length width Shape Ground color Veins color .
weight (g)
(cm) (cm)
Asia Green 1.7-2.0 1.0-1.3 Elliptic  Brown, Black, Tan Gray 63.4
LCR13 1.2-15 0.7-0.9 Ovoid Gray Brown, Black, Tan 24.2
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Fig. 1. The appearance of castor bean in A. variety from Be Rich Green Energy Biotech Co., LTD. and B
variety, LCR13
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Table 2. The yield and agronomic characters of the castor bean varieties in regional trials of spring and
autumn crops, 2013

Plant  Lowest ear Ear Number of 100-seed Grain

Cro
P Location Line height height length capsules  weight yield
Season
(cm) (cm) (cm) per plant (9) (kg/ha)

Spring Dacun LCR13 180.7 73.9 46.5 243.0 34.7 2,296
Asia Green  188.1 96.5 24.0 31.0 67.9 582

T test *1 * * * * *
Spring FangYuan LCR13 190.3 134.9 41.0 224.0 30.7 1,901
Asia Green  303.7 187.9 37.2 81.0 45.3 959

T test * * * * * ns
Autumn  Dacun LCR13 170.0 117.0 40.7 104.7 38.3 1,092
Asia Green  179.7 119.7 23.0 22.7 71.7 443

T test * ns * * * *
Autumn FangYuan LCR13 124.3 58.0 37.3 85.7 35.0 820
Asia Green  181.7 97.7 31.7 37.7 53.7 552

T test * * * * * *

! ns and *: nonsignificant and significant at P = 5% level, respectively.
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Table 3. Effects of plant spacing on the agronomic and yield characters of castor bean in spring crop, 2013

Spacing Plant height Lowestear  Ear length  Number of capsules  100-seed Grain yield

(cm) (cm) height (cm) (cm) per plant weight (g)  (kg/ha)
60 160.2 ¢! 108.5 25.9c 70b 29.5 940d
80 183.3a 107.8 36.8b 153 a 29.8 1,545a
100 188.1a 108.3 41.7a 163 a 32.1 1,424 b
120 1753 b 97.7 40.6 a 157 a 34.4 1,237 ¢
LSD 5% 5.3 ns 1.2 12.4 ns 117.2

! Means separation within columns by LSD test at p <0.05.

M~ 2013 & FF{ET [ﬂ ;Ewaﬁ i, w,ﬁkgﬁn (R ]
Table 4. Effects of plant spacing on the agronomic and yield characters of castor bean in autumn crop, 2013

Spacing Plant height  Lowestear  Ear length Number of capsules 100-seed  Grain yield

(cm) (cm) height (cm) (cm) per plant weight (g) (kg/ha)
60 173.3 b! 110 41.0 62.0d 32.7b 934c
80 175.0b 110 40.0 93.7¢ 38.7a 1,235a
100 174.0b 101.7 40.3 117.3b 39.0a 1,250 a
120 184.3 a 112.3 44.7 125.0 a 39.7a 1,134 b
LSD 5% 2.5 ns ns 7.3 11 96.9

! Means separation within columns by LSD test at p =< 0.05.
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Table 5. Effects of fertilization treatments on the agronomic and yield characters of castor bean (spring

crop, 2013)

Fertilizer treatments Plant height Lowest ear Ear length  Number of capsules 100-seed Grain yield
N-P,05-K,0 (kg/ha) (cm) height (cm) (cm) per plant weight (g)  (kg/ha)
0-0-0 144.7 f1 62.7d 35 169.7 ¢ 33.7¢c 1,546d
60-60-60 169.3d 78.7 bc 37 1653 ¢ 35.7b 1,611d
120-60-60 171.0 bed 77.0c¢ 39 195.3 Db 353b 1,880c
180-60-60 1753 a 79.3bc 39 199.3 ab 39.3a 2,134b
120-30-60 173.7 abc 8L.7b 40 1593 ¢ 36.3b 1,578d
120-60-30 166.0 e 77.0c 35 160.3 ¢ 36.7b 1,597d
120-90-60 174.7 ab 80.3 bc 42 176.3 ¢ 39.7a 1922¢
120-60-90 172.0 bed 88.0a 41 213.7a 40.0a 2,330a
LSD 5% 3.1 3.8 ns 17.1 14 171.2

! Means separation within columns by LSD test at p=< 0.05.
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Table 6. Effects of fertilization treatments on the agronomic and yield characters of castor bean (autumn

crop, 2013)
Fertilizer treatments Plant height Lowestear Ear length Number of 100-seed Grain yield
N-P,0:-K,0 (kg/ha) (cm) height (cm) (cm) capsules per plant weight (g)  (kg/ha)
0-0-0 151.0 f* 76.7¢€ 44 60.7 f 32.0c 530e
60-60-60 166.0 c 78.3d 43 117.0c 33.3b 1,061 c
120-60-60 168.0 bc 81.0bc 45 128.7 a 35.0a 1,223 b
180-60-60 172.0a 86.0a 43 130.3 a 35.3a 1,261 a
120-30-60 160.0 e 78.7 cde 43 75.7¢ 33.7b 690 d
120-60-30 163.0d 78.0de 44 113.0d 34.3ab 1,055¢
120-90-60 170.7 ab 83.0b 45 1247 b 35.3a 1,197 b
120-60-90 168.7 bc 80.3¢ 43 129.0a 34.7a 1,219b
LSD 5% 2.7 25 ns 3.4 1 36.1

! Means separation within columns by LSD test at p =< 0.05.
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Studies on the Planting Space and Fertilization
Amounts on Yields of Castor Bean*

Yun-Kang Lin?, Yin-Nan Liao? Hwan-Bin Chen*and Yi-Lun Liao?

ABSTRACT

Castor bean (Ricinus communis) is an important feedstock of chemical and bioenergy
industry. In order to determine the optimum planting space, fertilization amounts as to
reach on higher yield and better agronomic characteristics of castor bean, experiments
were conducted both at Dacun and FangYuan in 2013. The new castor variety (LCR13)
breed by Asia University and Asia Green as control were used. The results showed that the
number of capsules per plant and yield of LCR13 was higher than the control variety, Asia
Green, and plant height of LCR13 and was shorter and without problem of seed shattering,
which is helpful to mechanical harvesting. The yield of LCR13 at Dacun in Spring 2013
was 2,272 kg/ha. Plant height, number of capsules per plant, 100-seed weight, and yield in
different level of N, P, K fertilizer was significantly different between the 2 varieties
except ear length. The optimum nitrogen fertilization rate was in 120 to 180 kg/ha, where
phosphate and potassium oxide was 60-95 kg/ha and 90 kg/ha, respectively. LCR13 had
higher yield when the row spacing is 110 x 80 cm in Spring 2013, and it had better yield
performance when the row spacing is 110x80 cm and 110x100 cm in Autumn 2013.

Key words: castor bean, fertilization, planting space
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