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Effect of Crude Extracts and Chopped Shoot Application of
Allium spp. on Rice Growth

Sang Tai Choi*, Hyung Geun Ahn* and Young Deug Chang*

ABSTRACT : Crude extracts of 4 Allium spp. such as welsh onion, onion, chinese chives and
garlic were purified by paper chromatography and these activities were bio-assayed with rice
seedlings. The stem and leaf slices of Allium spp. were treated and rice seedlings were planted
in the soil to know the effect of its application on rice growth.

The weak acidic fraction of Allium spp. enhanced the growth and rooting of rice seedlings and
had greater activity in promoting than in inhibiting the growth on rice seedling. Elongation of
the second leaf sheath of the rice seedlings were not influenced by the extracts of Allilum spp.

The stem and leaf application 10 days before transplanting, increased the number of effective
tiller remarkably. Especially, the application of 50~400g welsh onion and 50~200g onions
increased the number of spikelets per panicle compared to standard fertilization. But, in appli-
cation of larger amounts, the-death rate of the rice seedlings after transplanting was higher in
the stem and leaf application 10 days before transplanting than the one applied on the
transplanting day, In particular, treatments of chinese chives and garlic showed higher death
rate than those of welsh onion or onion.

The stem and leaf application of Allium spp. resulted in high yield than standard fertilization,

Key words : Ajlium spp., Second leaf sheath, Seedlings, Transplanting day.
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Fig. 1. Air temperature during the experiment
in the field.
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Fig. 2. Effect of extracted fractions from root of Allium spp. growth of rice seedling.

A : Strong acidic fraction
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Table 1. Effect of application time and amounts of stem-leaf of 4 Alljum spp. on the standing

rate in pot cultivation of rice plant

Welsh onion Onion Chinese chives Garlic
Treatment
Pre-fert.* Control' Pre-fert, Control Pre-fert. Control Pre-fert. Control
N.F- 100.0%
S.F 100.0
50g* 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
100g 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
200g 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
300g 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
400g 100.0 100.0 100.0 100.0 83.0 100.0 50.0 100.0
500g 100.0 100.0 100.0 100.0 66.7 100.0 33.3 66.7
700g 66.7 100.0 66.7 100.0 16.7 50.0 0.0 50.0
1,000g 66.7 100.0 33.3 100.0 33.3 50.0 0.0 33.3
z : Non fertilization
Y : Standard fertilization
* : Fresh weight
% : The rice seedlings were planted 10 days after the application of stem and leaf part.

: The rice seedlings were planted simultaneously with the application of fresh cut stem and leaf.

Table 2. Effect of application time and amounts of stem-leaf of 4 Allium spp. on number of ef-
fective tiller per hill in pot cultivation of rice plant

Welsh onion Onion Chinese chives Garlic
Treatment
Pre-fert.¥ Control' Pre-fert. Control Pre-fert. Control Pre-fert. Control
N.F? 8.0c b c d bc c b b
S.FY 11.2 ¢ ab C d b bc b ab
50g* 21.2 a 12.8 a 17.5ab 11.0cd 12.0Db 10.8 bc 10.3 b 11.2 ab
100g 16.8ab 12.5a 21.0a 12.2bcd 11.5b 157abc 153D 10.0 ab
200g 18.8 a 13.0 a 125bc 153abc 180a 16.5 ab 148 b 11.3b
300g 18.2ab 12.0ab 12.3bc 17.8ab 17.7 a 18.3 a 25.2a 14.7 a
400g 21.2a 14.8a 12.0c 13.6abc 19.6 a 14.8 ab 85b
500g 11.7ab 11.8¢ 16.3ab 11.3 be
700g 13.2 a 13.2 bc
1,000g 11.7 ab 14.0 abc
: Non fertilization, ¥ : Standard fertilization, *: Fresh weight
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level according to Duncan’s multiple range test.
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: The rice seedlings were planted 10 days after the application of stem and leaf part.
: The rice seedlings were planted simultaneously with the application of fresh cut stem and leaf.
: Means followed by the same letter within a column are not significantly different at the 0.05 probability
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Table 3. Effect of application time and amounts of stem-leaf of 4 Allium spp. on chlorophyll
contents in pot cultivation of rice plant

(unit: SPAD)
Welsh onion Onion Chinese chives Garlic
Treatment
Prefert.,” Control' Pre-fert. Control Pre-fert. Control Pre-fert. Control
N.F> 25.5 e 25.5h e f d e f e
S.FY 28.2d 28.2¢g d e C d e d
50g* 33.7¢ 336e 37.2ab 30.9d 29.7 ¢ 30.0d 31.1d 30.2d
100g 33.3c¢c 31.2f 339c 30.2de 29.8c 32.66c 35.2c 35.8¢
200g 33.2¢c 3H.2de 356abc  33.3c 33.1b 35.7b 375D 39.5ab
300g 35.7b 37.8bc 35.3bc 34.8c¢ 34.9b 37.4d 40.5 a 37.6 bc
400g 34.1bc 375cd 349c 39.0ab 39.8a 41.2a 40.7 a
500g 37.9a 38.7bc 37.5a 39.8 a 41.0a
700g 40.3 ab 38.5 ab
1,000g 419a 37.2b
? : Non fertilization, Y : Standard fertilization, * . Fresh weight
¥ 1 The rice seedlings were planted 10 days after the application of stem and leaf part.
v : The rice seedlings were planted simultaneously with the application of fresh cut stem and leaf.

: Menas followed by the same letter within a column are not significantly different at the 0.05 probability
level according to Duncan’s multiple range test.

Table 4. Effect of application time and amounts of stem-leaf of Allium spp. on plant height in
pot cultivation of rice plant

(unit: cm)
Welsh onion Onion Chinese chives Garlic
Treatment
Pre-fert.” Control* Pre-fert. Control Pre-fert. Control Pre-fert. Control
N.F 74.4 d a c a bc be b a
S.FY 74.7d a c a bc be b a
50g* 93.5a 73.2ab 93.1a 73.3 a 69.4cd 72.7c¢ 64.0c  65.2 abc
100g 82.8¢C 73.3ab 824D 72.1ab 67.8d 77.3bc  70.6b 67.8ab
200g 90.2ab 74.0a 83.5b 74.3a 77.1ab 79.1ab 71.5b 63.4ab
300g 83.3¢c 75.4 a 66.9 d 76.1 a 82.3a 83.2 a 86.9a 73.3ab
400g 86.2bc  76.0b 68.3cd 72.8a 79.9ab  75.8 bc 57.3¢
500¢g 82.2¢ 68.5bc 64.1d 76.2 a 67.4d
700g 67.4c 66.8 b
1,000g 66.8 ¢ 66.6 b
z : Non fertilization, Y : Standard fertilization ~ * : Fresh weight
¥ 1 The rice seedlings were planted 10 days after the application of stem and leaf part,
V¢ The rice seedlings were planted simultaneously with the application of fresh cut stem and leaf.

: Means followed by the same letter within a column are not significantly different at the 0.05 probability
level according to Duncan’s multiple range test.
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Fig. 3. Effect of application time and amounts of stem and leaf of 4 Allium spp. on growth and
yield components in pot cultivation of rice plants,
* Rice plants grown in the soil which stem and leaf were applied 10 days before

transplanting.
Non : Non fertilization,
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Table 5. Effect of application time and amounts of stem-leaf of Allium spp. on number of
spikelets per panicle in pot cultivation of rice plant

Welsh onion Onion Chinese chives Garlic
Treatment
Prefert.” Control* Pre-fert. Control Pre-fert. Control Pre-fert. Control
N.F? 48.9 dv b cd b C bc bc b
S.FY 55.1c¢ a c a ab a ab a
50g* 70.4 a 54.2 a 75.9a 52.8ab  52.0bc 51.8ab 51.1bc 51.2ab
100g 65.4ab 55.2a 65.9b 52.5ab  51.3bc 53.5ab 53.3c 53.3a
200g 69.6 a 54.5a 63.2Db 54.0a 55.9ab 53.9ab 532bc 532a
300g 62.4b 54.5a 51.7cd 54.2a 57.8a 55.7 a 54.9a 54.9 a
400g 68.6 a 56.8 a 489cd 5l.7ab 59.7a 46.6 48.0b 48.0b
500g 56.3 ¢ 52.8ab  46.6d 50.3 b 46.0 c
700g 476 b 48.5b
1,000g 49.3b 53.3a
¢ : Non fertilization, ¥ : Standard fertilization, ¥ : Fresh weight
* . The rice seedlings were planted 10 days after the application of stem and leaf part.
v : The rice seedlings were planted simultaneously with the application of fresh cut stem and leaf,

level according to Duncan’s multiple range test,

. Means followed by the same letter within a column are not significantly different at the 0.05 probability

Table 6. Effect of application time and amounts of stem-leaf of 4 Allium spp. on weight of 1,000
grains in pot cultivation of rice

(unit : g)
Welsh onion Onion Chinese chives Garlic
Treatment
Pre-fert. Control* Pre-fert. Control Pre-fert. Control Pre-fert. Control
N.F* 24.3 ab¢ ab ab ab b ab ab a
S.F 27.2a a a a a a a a
50g* 23.7ab  24.3ab 209bcd 240b 21.7bc 237ab 221b 25.9a
100g 24.0ab  227b 20.0cd 23.7b 231bc 241ab 21.0b 22.1 ab
200g 22.1b 228b 21.3bcd 224bc 234bc 229ab 243ab 262a
300g 22.3b 24.9ab 21.6 bc 22.6bc 21.6bc 20.4Db 22.1b 24.8 a
400g 23.4ab 22.8b 17.9d 20.3cd 21.2c 10.0 ¢ 18.8b
500g 14.5¢ 16.0c 185cd 15.3e 13.7 ¢
700g 15.2 ¢ 12.8 e
1,000g 17.5¢ 18.6d
* : Non fertilization, ¥ : Standard fertilization, * : Fresh weight
¥ : The rice seedlings were planted 10 days after the application of stem and leaf part.
v : The rice seedlings were planted simultaneously with the application of fresh cut stem and leaf.

level according to Duncan’s multiple range test.
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Table 7. Effect of application time and amounts of stem-leaf of Allium spp. on yields per pot in

rice cultivation

(unit : g)
Welsh onion Onion Chinese chives Garlic
Treatment
Pre-fert.* Control* Pre-fert. Control Pre-fert. Control Pre-fert. Control
N.F- 285¢g
S 50.2
50g* 106.1 50.7 83.4 41.8 40.6 39.9 34.7 44.4
100g 79.1 47.0 83.1 45.4 40.8 60.7 51.4 35.4
200g 86.8 48.5 50.5 55.6 70.6 61.1 59.1 47.3
300g 75.8 48.9 41.3 65.9 66.3 62.4 99.7 60.0
400g 86.7 57.6 31.5 42.8 74.5 20.4 23.0
500g 51.8 29.6 30.6 37.8 21.4
700g 28.6 24.5
1,000g 30.2 41.8
z : Non fertilization, ¥ . Standard fertilization, *: Fresh weight
W . The rice seedlings were planted 10 days after the application of stem and leaf part.
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: The rice seedlings were planted simultaneously with the application of fresh cut stem and leaf.
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