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Effect of Rice Bran and Barley Bran Application on
Growth and Yield of Chinese Chive (Allium tuberosum Rottler)
and Taro (Colocasia esculenta) and Weed Control

Deok-Kyo Ryul, Young-Beom Yun', Oh-Do Kwon’, Dong-Young Shin'
Kyu-Hwan Hyunl, Do-Jin Lee’ and Yong-In Kuk'

ABSTRACT This study was carried out to examine the effect of rice bran, barley bran, burned rice bran,
and burned barley bran on the growth and yield of Chinese chive (Allium tuberosum Rottler), taro
(Colocasia esculenta), and weed control. When the above 4 brans were examined 13, 27, 41 and 57 days
respectively after application, the plant height of Chinese chive applied with burned barley bran was
significantly higher than non-treated control, whereas the other brans did not have any distinct effect on
the plant height or population number of Chinese chive. However, when examined 57 days after the
application of the above 4 brans, all the plants applied with brans showed more than twice the improvement
in shoot fresh weight compared with non-treated control. A chemical analysis of soil 57 days after the
application of the above 4 brans showed that the soils were richer in available phosphate and organic matter.
Shoot fresh weight of Chinese chive at 2 weeks after cutting was significantly higher in barely bran treated
plot than in non-treated plot. In the case of taro, only taro plots transplanted when 10 cm tall and applied
with barley bran showed an improvement in growth increment of both the underground and above parts.
However, when sowed seeds after the application of the 4 brans, the yield of taro was reduced by the

brans. Thus this research indicates that the effect of brans is differ based on the amount of bran application
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as well as crops. The effect of weed control on Echinochloa crus-galli, Digitaria clliaris, Chenopodium
album, and Solanum nigrum as affected by brans was very low in pot conditions. Weed efficacy of the
brans was also very low in field conditions. Growth of Chinese cabbage and garland chrysanthemum was
inhibited 63% and 37% by rice bran at 4,000 kg ha'l, respectively, but other crops such as maize, squash,
cucumber, and Chinese chive were inhibited by 0-20%. These results were similar to that of barley bran

except for Chinese cabbage.

Key words: barley bran; Chinese chive; rice bran; taro; weed control.
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Table 1. Chemical composition of barley bran, burned barley bran, rice bran, and burned rice bran.

b > Ex. Cat” "

SamI.)le pH O.M. Av. P,Os (cm01+/kg) EC
materials 1:5) (g/kg) (mg/kg) (ds/m)

K Ca Mg

Barley bran 6.1% 263.0" 1883.9° 57° 1.9° 53° 2.7
Burned barley bran 6.7° 226.7° 212.5° 5.3 2.2° 4.1° 6.9°
Rice bran 6.9 263.0° 669.3" 6.7" 1.0° 56 9.2
Burned rice bran 75 108.0° 454.3° 32¢ 0.4 3.9° 0.5

1)O.M, organic matter; YAy, P,0s, available P,Os, YEx. Cat, exchange capacity; 4)EC, electric conductivity.

“Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple

Range Test.
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Table 2. Effect of barley bran, burned barley bran, rice bran,
burned rice bran, and compost, applied preplant
incorporated, on plant height of Chinese chives
(Allium tuberosum Rottler) in the field.

Plant height (cm)

Treatment 13 27 41 57

DAT” DAT DAT  DAT
Control 6.3 81° 105"  184°
Barley bran 78 103" 160" 242
Burned barley bran 9.4° 11.8° 163" 26.7
Rice bran 8.0 84° 138 239
Burned rice bran 8.8 8.8 136 238°
Compost 8.5 108 120" 208"

"DAT, days after transplanting.

’Means within a column followed by the same letters are not
significantly different at 5% level according to Duncan’s
Multiple Range Test.
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Table 3. Effect of barley bran, burned barley bran, rice bran, burned rice bran, and compost, applied preplant incorporated,

on individual number and shoot fresh weight of Chinese chives (Allium tuberosum Rottler) in the field.

Individual number/plant Shoot fr. wt.

Treatment (g/plant)

13 DAT" 27 DAT 41 DAT 57 DAT 57 DAT
Control 3.0% 3.6 3.5 3.9 37°
Barley bran 34 42% 4.0 5.1° 9.4
Burned barley bran 43" 4.4° 4.0° 48 8.6"
Rice bran 34° 3.3° 3.6" 45® 8.0"
Burned rice bran 32° 3.3 37 41" 8.0°
Compost 33 3.5° 32° 36" 6.8

UDAT, days after transplanting.

PMeans within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple

Range Test.

Table 4. Chemical properties of soil at 57 days after application of barley bran, burned barley bran, rice bran, burned rice

bran, and compost in Chinese chive (Allium tuberosum Rottler) fields.

1 ) Ex. Cat.” .
Treatment pH OM. Av. P:0s (cmol+/kg) EC
(1:5) (g/kg) (mg/kg) (ds/m)
Ca Mg

Control 51% 43.0° 498.3¢ 0.65" 5.0° 0.9 0.10°
Barley bran 5.2° 35.7° 639.4° 0.86" 5.8° 1.0 0.14°
Burned barley bran 57 35.7° 478.0° 0.73 8.0° 1.4° 0.14°
Rice bran 5.3 41.0% 559.7° 0.64° 5.9° 1.2 0.13"
Burned rice bran 52° 36.7" 703.5° 0.82" 5.8 1.0% 0.10°
Compost 55° 45.0° 555.1° 1.05° 77 1.7 0.18

1)O.M, organic matter; YAy, P,0s, available P,0s, IEx. Cat, exchange capacity; 4)EC, electric conductivity.

“Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple

Range Test.
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Table 5. Effect of barley bran, burned barley bran, rice bran, burned rice bran, and compost, applied preplant incorporated,
on regrowth (plant height, individual number, and shoot fresh weight) after cutting of Chinese chives (Allium

tuberosum Rottler) in the field."

. Individual Shoot fr. wt.
Plant height (cm)

Treatment number/plant (g/plant)

14 DAC? 27 DAC 14 DAC 27 DAC 27 DAC
Control 19.4"Y 22.1° 44 45 9.9°
Barley bran 23.0° 26.2" 5.5 57 15.5"
Burned barley bran 23.6' 26.7° 5.3° 5.3° 13.1°
Rice bran 23.6° 26.8" 48 53° 13.3%
Burned rice bran 24.0" 26.7" 47 5.1° 13.0"
Compost 212 232° 4.1° 44 11.8°

"Chinese chives was cut at 57 days after transplanting.
’DAC, days after cutting.

PMeans within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple

Range Test.
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Table 6. Effect of barley bran, burned barley bran, rice bran, burned rice bran, and compost, applied preplant incorporated,

on plant height of taro (Colocasia antiquorum) in the field.

Plant height (cm)

Seeding
Treatment
stage 13 DAT" 27 DAT 41 DAT 57 DAT 70 DAT
Control 11.62 30.8° 66.6" 100" 112.2°
Barley bran 47 20.0" 74.0° 69.8" 84.6"
Seed Burned barley bran 7.3?‘ 22.52b 53.3:: 91.3:: 92.6?‘
Rice bran 45 12.3 292 54.6 75.4°
Burned rice bran 8.8" 21.3" 48.3" 82.0" 80.8"
Compost 9.7 244" 57.4° 96.4° 116.0°
Control 14.2° 28.1% 552" 78.0° 95.2°
Barley bran 14.1° 24.0° 535" 88.4" 104.1°
10 om Burned barley bran 15.6f‘ 26.12b 54.8‘; 80.9‘% 94.1°
Rice bran 13.6" 23.0 52.1 75.9¢ 85.0°
Burned rice bran 16.3" 23.3° 52.0° 81.6™ 90.4™
Compost 15.1° 30.6° 61.2° 90.3" 102.6"
Control 243" 0.9° 74.6° 106.6° 119.1°
Barley bran 18.0° 30.2° 64.1° 97.3 114.9°
20 em Burned barley bran 19.0: 28.2° 58.1°‘ 89.2: 106.3°
Rice bran 203 31.6° 61.9° 95.4° 102.4°
Burned rice bran 202" 28.4° 59.1° 94.5% 107.8°
Compost 27.6" 485 83.7 122.9" 135.5"

"DAT, days after transplanting.

*Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple
Range Test.
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Table 7. Effect of barley bran, burned barley bran, rice bran, burned rice bran, and compost, applied preplant incorporated,
on individual number and shoot fresh weight of taro (Colocasia antiqguorum) in the field.

Shoot fr. Root fr.
Seedling Individual number/plant wt. wt..
stage Treatment (g/plant) (g/plant)
13 DAT” 27 DAT 41 DAT 57 DAT 70 DAT 83 DAT
Control 2.0 4.2® 7.0% 10.8" 14.4® 1116.8" 346.9°
Barley bran 1.3 6.3" 10.3° 8.6" 10.2° 974.4" 358.8"
Goog  Bumed barley bran 1.0° 3.8% 9.0 13.5° 15.0® 1151.9® 391.1°
“® Rice bran 1.0° 48" 68" 7.4 10.6™ 498.2" 249 5"
Burned rice bran 1.0° 3.0° 53° 7.3° 9.8 824.9% 377.2°
Compost 1.2° 6.0" 9.0 13.0° 17.4" 1462.0° 381.6°
Control 2.4° 45 6.4° 11.8" 16.2° 739.3 346.9°
Barley bran 3.0° 55° 8.3 13.7° 21.8° 1179.0° 557.2°
10 o  Bumed barley bran 22 40° 7.1% 11.0° 17.4° 8422 365.5"
¢ Rice bran 2.1° 4.2° 6.0° 103 16.0° 764.1° 365.8"
Burned rice bran 2.0° 3.8 5.8° 10.1° 15.8° 828.1° 396.7°
Compost 22 41° 6.2 12.4° 154° 9375 406.8"
Control 2.8 4.7" 6.6™ 13.4% 16.0° 1244.9™ 517.9°
Barley bran 1.9° 43" 7.6 13.4° 19.3' 1418.2° 408.3
20 oy Bumed barley bran 2.1° 44 6.2"™ 10.1° 16.7° 973.6° 3552"
C
Rice bran 1.9° 3.6" 5.8° 10.8° 155° 1074.7% 4182°
Burned rice bran 1.9 3.9° 6.0" 113" 17.2" 1071.4% 396.4°
Compost 2.6 47 7.8 15.1° 19.1° 1717.7° 584.4°

"DAT, days after transplanting.

“Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple

Range Test.
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Table 8. Effect of rice bran and barley bran on weed control
in the greenhouse.”

Weed efficacy

Treatmcint (Visual rate, 0-100, 100, complete death)”
(kg ha’) N
ECHCR DIGCI CHEAL SOLNI

Rice bran

2,000 10 20 30 20
Rice bran

4,000 20 30 50 40
Barley bran

2,000 10 30 30 10
Barley bran

4,000 20 50 40 20

1)Sample materials were applied at 2 days before seeding.
Weed efficacy was investigated at 15 days after treatment.
3)ECHCR, Echinochloa crus-galli; DIGCL, Digitaria clliaris

(Retz)) Koel, CHEAL, Chenopodium album var.
centrorubrum Makino; SOLNI, Solanum nigrum L.

4000kg ha' AR FANE wEe w77
62.6% % 372% AsAel 7t Yepgoy 1 vl S
T, 34, 2ol ¢ B3] Aol 0~19.6% Hiel
e stk BalAS) AR WEs Aee 3

BzoA AAL SAEE ASAH S BTk uer
AT A w2 AgAL J=rt 7 A

TAMT 0T
Saaeh FFolu wjF, TH, Qo] Bl &t
A st Aol o] Aol AR Algel 9
g FzAl a9E 7Idelrle oge Zi o= /‘PE
Hr}, =3 2A, HElA, B 2AA 3 e =

7o haQ 2,000kg o2 A5t 300101] ZA}

FzEAgel, 3, o7, Fdvs, F5, 4
, ol B oukdo] 5) WAl EdE fATHAE v
AAD. AR =of] A ol o3 J2WA A=
A, 2 ?4/\]71, FLAR Eol| whe} zpo]7} 9le
o7 AMEE I 9E ha® 2,000kg T
Sz, oARus, W
upet WA 27t ‘ﬂr% &
M= Iy Aol nels

& 59, 2o ezl
St ek sl

2001; Kuk % 2001b; Kwon 5 2010) &7vto =z 3
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Table 9. Effect of rice bran and barley bran on the inhibition of shoot fresh weight of six crops grown in soil in the greenhouse.”

Chinese cabbage Maize Squash Cucumber Chinese chive Garland chrysanthemum
Treatmf_’lm Shoot fr, Inhibition ~Shoot fr, Inhibition ~Shoot fr, Inhibition ~Shoot fr, Inhibition ~ Shoot fr, Inhibition ~ Shoot fr, Inhibition
(kg ha’) weight rate weight  rate weight  rate weight  rate weight rate weight rate
@l (%) @plan) (%7 @l (% @ln) (%7 @l (%) @plan) (%)
Rl;eﬂo'bfa“ 0106 158 1197 41 2405 0 058 0 002 83 003 163
Rice bran
4000 0.047 62.6 1.003 19.6 1.926 109 0.48 169 0.059 0 0.027 372
Barley bran
2,000 0.092 269 1.237 1.0 1.994 7.8 0.529 8.5 0.026 0 0.036 163
Barley bran
4,000 0.095 24.6 1.073 14.0 1.654 235 0457 209 0.025 0 0.028 34.8
Untreated 0.126 - 1.248 — 2.162 — 0.578 - 0.024 — 0.043 —

1)Sample materials were applied at 2 days before seeding.

Inhibition rate was investigated at 9 days after treatment and was calculated percentage of shoot fresh weight compared to

the untreated control.
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