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Evaluation of Rice Bran Pellet for Environment-sound Weed Control in Paddy Fields
Youngho Seo, Youngi Moon, Junkeun Choi, and Anseok Kang (Gangwon Agricultural Research & Extension

Services, Chuncheon 200-150, Korea)

ABSTRACT: Weed control is one of the important and difficult practices in environment-sound agncultune
This study was conducted to establish environment-sound weed contml in paddy fields using rice bran
pellet. Appllcalmn of rice bran pellet at a rate of 1~3 Mg ha' reduced weed occurrence by 46~69%
without using any chemical herbicide. However, rice bran application at a rate of greater than 2 Mg ha™

increased protein content in milled rice and decreased palatability value. Therefore, fertilization rate before
transplanting needs to be reduced from N-P,Os-K;O =
decrease pmtein content and increase palatability value without decreasing rice yield. Pyroligneous acid and
brown rice vinegar had a relatively weak activity to inhibit lvveed emergence compared with rice bran.
When butachlor herbicide was applied at A rate of 0.75 kg ha”, 50% of recommended rate, co-application
of rice bran pellet at a rate of 1 Mg ha” enhanced weed control value from 63% to 75%.

55-45-40 kg ha' to 28-23-20 kg ha’, in order to

Key Words: weed control, rice bran pellet, environment-sound, paddy field
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Table 1. Chemical components of the rice bran used in the study (g kg” fresh weight)

Year N P,Os KO CaO MgO
2005 19 31 12 0.7 8
2006 23 34 16 0.6 10
2007 25 39 19 0.8 12
Average 22 35 16 0.7 10
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Table 2. Weed occurrence as expressed by dry weight (g m”) over time in the paddy field

DAT* Echinochloa spp. ~ Monochoria vaginalis ~ Cyperus difformis  Eleocharis kuroguwai Sum
40 04 4.8 0 0.6 5.8
50 52 6.6 0.1 3.0 15.1
60 454 11.0 0.3 6.2 62.9

*DAT: Days after transplanting

Table 3. Effect of rice bran application on dry weight of weeds (g m”) and weed control (%) at 60 days after
transplanting as compared with conventional herbicide treatment

Treatment’ Echinochloa Monochoria Aeschynomene Eleocharis Sum Weed
catme spp.- vaginalis indica kuroguwai control
None 95 2 32 30 159

Butachlor 1.5kg ha 2 1 2 2 7 9%
Rice bran 1.5Mg ha™ 24 11 4 12 51 68
RBP 1Mg ha™ 24 21 3 30 78 51
RBP 2Mg ha™ 11 12 2 42 67 58
RBP 3Mg ha’' 35 5 2 7 49 69
RBP 1Mg ha”, twice 35 20 1 30 86 46

"RBP: Rice bran pellet
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Table 4. Effect of rice bran application on rice growth characteristics at early growth stage, 35 days after transplanting,

and rice yield after harvesting

Plant SPAD . Weight of thousand .
a ) No. of Ripeness . . Yield
Treatment height . chlorophyll o grains of brown rice
tillers (%) (kg/10a)
(cm) meter (g)

None 54a 15 39a 84 27.2 303a
Butachlor 1.5kg ha 54a 15 42a 80 274 498b
Rice bran 1.5Mg ha' 54a 15 39a 86 26.8 451b

RBP 1Mg ha™ 53a 16 40a 83 27.5 434b
RBP 2Mg ha™ 53a 16 41a 81 27.2 446b
RBP 3Mg ha™ 53a 18 39a 81 26.4 465b

RBP Rice bran pellet
"Duncan’s multiple range test at 5% probability

Table 5. Effect of rice bran application on rice quality as compared with conventional herbicide treatment

Treatment” Protein(%) Amylose(%) Whiteness Toyo palatability
None 5.8a 16.1a 49.6a 81.3ab
Butachlor 1.5kg ha 5.7a 17.8a 50.2a 81.0ab
Rice bran 1.5Mg ha 6.1ab 18.1a 50.3a 80.7ab
RBP 1Mg ha’' 6.2ab 17.9a 50.0a 81.7a
RBP 2Mg ha’' 6.4b 17.5a 48.8a 78.0ab
RBP 3Mg ha’' 6.6b 18.1a 50.1a 77.3b

aRBP Rice bran pellet
*Duncan’s multiple range test at 5% probability
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Fig.. 1. Effect of reduced basal fertilization on rice yield and palatability value as compared with standard application

rate, N-P,Os-K,O = 55-45-40 kg ha™.
°BF: Basal fertilization, RBP: Rice bran pellet

50% and 0% denote N-P,Os-K;O = 28-23-20 and 0-0-0 kg ha”, respectively.

Table 6. Effect of reduced herbicide application on dry weight of weeds (g m®) and weed control at 60 days after
transplanting as compared with recommended application rate, 1.5 kg ha™

a Echinochloa  Monochoria  Eleocharis Scirpus Weed
Treatment L . . . Sum
spp. vaginalis kurogquwai  juncoides control
None 64 28 86 15 192
Butachlor 1.5kg ha™ 0 5 4 9 95
Butachlor 1.1kg ha™ 0 20 0 22 89
Butachlor 1.1kg ha”+RBP 1Mg ha™ 0 13 0 17 91
Butachlor 0.75kg ha 1 15 50 5 70 63
Butachlor 0.75kg ha ' +RBP 1Mg ha™ 0 9 40 0 49 75

RBP: Rice bran pellet
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Table 7. Effect of reduced herbicide application on rice growth characteristics at early growth stage, 35 days after
transplanting, and rice yield after harvesting as compared with recommended application rate, 1.5 kg ha™

SPAD Weight of thousand

Treatment” Plant height No. of tillers chlorophyll Rip Oeness grains of brown rice Yield
(cm) (%) (kg/10a)
meter (8)

None 51a 13 40a 85 279 295a
Butachlor 1.5kg ha™ 52a 14 44b 84 26.2 487¢
Butachlor 1.1kg ha’ 53a 13 44b 82 279 443bc
Butalgg)orn\l/ék}giaha * 54a 14 44b 80 27,5 470bc
Butachlor 0.75kg ha™ 52a 14 41ab 83 27.1 425b

Butaﬁglgrl&i:ﬁ ha'+ 52a 14 42b 87 275 447be

aRBP Rice bran pellet
*Duncan’s multiple range test at 5% probability

Table 8. Effect of co-application of rice bran pellet and herbicide treatment at reduced rate compared with recommended
rate, 1.5 kg ha”, on rice quality

Treatment’ Protein(%) Amylose(%) Whiteness Toyo palatability
None 4.6a 20.4a 43.9a 81.3a
Butachlor 1.5kg ha™ 4.8a 20.2a 42.5ab 82.3a
Butachlor 1.1kg ha' 5.0a 19.7a 40.2b 80.5a
Butachlor 1.1kg ha'+RBP 1Mg ha™ 5.2a 19.8a 41.5ab 80.3a
Butachlor 0.75kg ha™ 4.5a 20.0a 41.4ab 83.5a
Butachlor 0.75kg ha”+RBP 1Mg ha™ 4.8a 20.0a 40.6b 82.0a

aRBP Rice bran pellet
*Duncan’s multiple range test at 5% probability

Table 9. Effect of co-application of pyroligneous acid and brown rice vinegar on dry weight of weed (g m”) and weed
control (%) at 60 days after transplanting as compared with conventional herbicide treatment

Echinochloa  Monochoria  Aeschynomene  Eleocharis Weed
Treatment L LV . Sum
spp- vaginalis indica kuroguwai control
None 94.5 24 31.6 30.4 158.8
Butachlor 1.5kg ha™ 2.0 1.1 24 1.7 7.2 96
Pyroligneous ac1d+brown rice 490 216 15.8 749 1605 0

vinegar 20L ha™

Table 10. Effect of co-application of pyroligneous acid, brown rice vinegar, and rice bran pellet on dry weight of weed
(g m?) and weed control (%) at 60 days after transplanting

a Echinochloa  Monochoria Aeschynomen  Eleocharis Scirpus Weed
Treatment spp. vaginalis e indica kurogquwai  juncoides Sum control
None 171 17 33 50 41 311

Butachlor 1.5kg ha-' 2 1 0 8 0 11 9%
Co-application 221 3 35 3 14 275 12
Pyroligneous acid 2 208 10 8 14 5 245 21
Brown rice vinegar 2 234 17 0 19 0 270 13
Rice bran pellet 2 64 1 0 9 23 96 69

*Co-application: Pyroligneous acid 20L ha' +brown rice vinegar 20L ha” +R1ce bran pellet 1Mg ha™
Pyroligneous acid 2: Pyroligneous acid 40L ha +brown rice vinegar 20L ha™ +R1ce bran pellet 1Mg ha™
Brown rice vinegar 2: Pyroligneous acid 20L ha "+brown rice vinegar 40L ha +Rice bran pellet 1Mg ha
Rice bran pellet 2: Pyroligneous acid 20L ha”+brown rice vinegar 20L ha”+Rice bran pellet 2Mg ha™
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