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Table 1. List of different species of weeds in the field plots treated with rice bran in llan and Hualien.

Scientific name Family Chinese name Chinese alias names
Monochoria vaginalis (Burm. F.) Pres| Pontederiaceae B & HEEHF 5 5555
Lindernia procumbens (Krock.) Borbas Scrophulariaceae fE FE IS
Echinochloa crusgalli (L.) P. Beauv. Gramineae il TER  KHE
Schoenoplectus juncoides (Roxb.) Palla Cyperaceae HHE KIFEIKEE
Sphenoclea zeylanica Gaertn. Sphenocleaceae JHAE RS 5 RZEH
Paspalum distichum L. Gramineae e WL © R
Fimbristylis miliacea (L.) Vohl Cyperaceae AR HIBIE S ; RFE
Cyperus iria L. Cyperaceae I SN SKEIPEL ; = HE
Ludwigia hyssopifolia (G. Don) Exell. Onagraceae AEATEH HiE TEHE
Sagittaria pygmea Miq. Alismataceae JIVZ & WREETE ks HALE
ic;l;;;;zhoenus planiculmis (F. Schmidt) T. Cyperaceae B s pfeses
Capsella bursa-pastoris Brassicaceae piEa SEAEE S HSE - HORSE
Alternanthera sessillis (L.) R. Brown Amaranthaceae B TR
Rotala indica (Willd.) Koehne Lythraceae ENEE/KFEREA, JRAGIES
Alternanthera philoxeroides (Mart.) Griseb. Amaranthaceae ZZLETE RERAKE

=1 g

Veronica undulata Wall. Scrophulariaceae KEE KEE ~ KEE
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Table 2. Effects of rice bran treatment on weeds fertility.
Treatment 17 Treatment 2 Treatment 3 Control

Species of

weeds N FWY RR* DW¥ N FW RR DW N FW RR DW N FW DW

Echinochloa
crusgalli
(L)P.
Beauv.
Fimbristylis
miliacea 25 0.021 13% 0 6 0.005 3% 0 18 0.016 11% 0 70 0.152 0.019
(L.) Vohl
Lindernia
procumbens
(Krock.)
Borbas
Veronica
undulata 7 0.007 27% 0 8 0.011 42% 0.002 2 0.003 12% 0 14 0.026 0
Wall.
Monochoria
vaginalis
(Burm. F.)
Presl

8 18.150 5% 1.839 10 13.780 4% 1.532 10 41.314 11% 3.894 55 362.400 36.297

22 0.053 9% 0 18 0.088 15% 0 11 0.026 4% 0 71 0592 0.133

0 0 0 0 2 0.007 233% 00 0 0 0 4 0.003 0

Total 62 18.231 5% 1.839 44 13.89 4% 1.534 41 41.359 11% 3.894 214 363.17 36.449

“Means of different rice bran application amounts. Treatment 1: 1,500 kg/ha; 2: 1,000 kg/ha; 3: 500 kg/ha; control: 0 kg/ha.
YFresh weight (g).

*Relative ratio. Means of 100%* treatment/control.

“Dry weight (g).

FHEA B RN IR I, 214 BEFFEIARRE - SN (EEEEH (41 - 44 R 62 1F) » 8H
i PR B T L i R, - (HFE PR FRAH & 1,500 kg/ha ~ 1,000 kg/ha Kz 500 kg/ha £ 751144
PREE 62 5 ~ 44 R I 41 Bk > BURDIRREN S AR BRI S E SR AR B MR (%
PEEEF TR B R > HoA: REAUETA RIS AR B 508 B A R W BURR R B FTigRg - DA&
PEIRIE AR E T S > SIRAHAE S 363.174 g K HZEE 36.449 g Ry > 500 kg/ha pRIEIEEEEE 41.359
g F#7EE 3.894 g 2L » 1,500 kg/ha Kz 1,000 kg/ha B » s R az a5y Hil By 18.231 ¢/1.839 ¢
J213.894 g/1.534 g » FHILAE R o] HDRAEEA HEE A 4R 2 BAHIHIRER -
HUHBET  EER AN TEREMMNS » SRR RES 8 £ (1,500 kg/ha) -~ 10
Pk (1,000 kg/ha) K 10 #% (500 kg/ha) > m]%A1 3 {EFE I I 2 M B RREIAE DI SRS » S8BT
SR EA IR > By AR s I A B A 1,000 kg 2 HIAISUR A - TR B
ffEE o ¥HIRAHAEEE 6589.11 mg &SNS R M > IS REU K YA AR A s e A5
S8 Hrhl) 1,000 kg/ha BEER 7 RS BERR B AV > 4905 STR4AHAT 21% » 1,500 kg/ha FR3E > 74
SRR E AR - 4905 B HE4HAY 34% - 500 kg/ha BRI 7 MG REAREE R 2 » 49 5 BHGAEAY 63% -
FH L AE SRR R RS By 1,000 kglha I » AT REZEER A -
SHETRLLIMYFEET = > ¥IR4H 159 PRig T iR FRAH AV (1,500 kg/ha: 54 £ 5 1,000 kg/ha :
34 #% ; 500 kg/ha : 31 1) - $HEA04ERER 0.773g BB S A EANAI4EE (1,500 kg/ha : 0.081
g 1,000 kg/ha : 0.111 g ; 500 kg/ha © 0.0459) - FHAHRMEAP RIS AR A AR RALERE
AR - RS LRRE M BRERE P T L =T B EER R At &S
# (Nozoe et al. 2009) - [FEFRAE(REARTE PR HIHIEERE T8 57 (EHSE 2005 frili% 2002) »
HarERI AR A ERGE R - R TR R LB R E A ERARE - NME R EIHEEE
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Table 3. Effects of rice bran treatment on single plant weight of weeds.

Treatment 12 Treatment 2 Treatment 3 Control
Relative Relative Relative Relative
Species of weeds single  Relative single  Relative single  Relative single
plant weight ratio¥  plantweight ratio  plantweight ratio  plant weight
(mg) (mg) (mg) (mg)
comnochloacrusgalli () 556875 34% 1378300 2% 4131410  63%  6589.11
\F/'(;?]ll’”s‘y“s miliacea (L) 084  39% 0.833 38% 0889  41% 2.17
Lindernia procumbens o o 0
(Krock.) Borbas 241 29% 4.890 59% 2.360 28% 8.34
Veronica undulata Wall. 1.00 54% 1.380 74% 1.500 81% 1.86
Monochoria vaginalis o
(Burm. F.) 0 0 3.500 467% 0 0 0.75

“Means of different rice bran application amounts. Treatment 1: 1,500 kg/ha; 2: 1,000 kg/ha; 3: 500 kg/ha; control: 0 kg/ha.
YMeans of 100%™ treatment/relative single treatment plant weight.

(=) BEARHE R K eE s 2 8

B R G it /KA B S s SR > /KA A AR L A 3 45 R S PR P i R A
i S I (1 - DUBFERTTIES 500 kg/ha ~ 1,000 kg/ha & 1,500 kg/ha FEBR FEEIE 43 R A
102.57% ~ 99.84% % 94.42% - 1) &5 T = 500 kg/ha ~ 1,000 kg/ha % 1,500 kg/ha i fEis B2 243
5] 5 100.70% - 94.91% % 71.89% (FPU) -

Kb 2Ky A EPRE T st S8y K E FREERER - SR
HhKAE IS REZEE A2 A K > DA 1,500 kg/ha FEIERSAE (FRIY) - &K 488 7
TKIGE B VIR ER K > HEHE R R S iR B th KA R A A BN R R P I rh /KR4 ik
4T Fy 3,000 P > IR SRS WIS » SRR EER A 214 i HPE8ERERK
HURREEE 55 vk (R » EUKMEMEEAEEVIHIHME TR - SO - 7K B 1) B 5 B KA
FEBE B EKR E B R AMRER - FI TP LARNE » RIS KiEtE ik B 255
RN Fs A ER VR A S PTiE R

SR ERIE A BBk A SR EIN S - HelBRaE ROk E A S 500 kg/ha -
1,000 kg/ha 7 7Kg, fee B sz B AR IR AR R BECK 2 SRIEE A & 500 kg/ha BRI 7 /K el
EFHE IR Ry 102.57% - 78 £y 100.70% ; KT & 1,000 kg/ha pEIE > 7Kg AT IR Ky
99.84% > HZEE £y 94.91% - [ fhH & £ 1,500 kg/ha 7 PR ¥R EE AR T IR Al By 94.42% F:HiZEE 71.89%
ZEER > BN R RN A 2 R B AT A SRR Bt iSEOKIEIIE S 2 > 7]
BEIERR IR R Ry i 1A B i RS LB IR E N MR EERE - AR AR RSB AR -
KB ZESIP SRR A3 52 B E8EpoKEE RN B (Nozoe etal. 2009) - ZokiiEii A &
500 kg/ha ~ 1,000 kg/ha = R vh SR B AR R BE N B B oK - (/KRR BB A
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Table 4. Effect of rice bran treatment on rice development.

Rice plant Treatment 17 Treatment 2 Treatment 3 Control
Fresh (g) Dry (g) Fresh (g) Dry (g) Fresh (g) Dry (g) Fresh (g) Dry (g)
Weight (g) 36.04 9.18 38.11 12.12 39.15 12.86 38.17 12.77
Relative ratio (%)Y  94.42 71.89 99.84 94.19 102.57  100.70 100.00 100.00

“Means of different rice bran application amount. Treatment 1: 1,500 kg/ha; 2: 1,000 kg/ha; 3: 500 kg/ha; control: 0 kg/ha.
YMeans of 100%* fresh treatment weight/fresh control weight.

= - HRERACEEARIG HEGR

el 2011 4F ZHAPE R MR sl Bn st RHEE R MENE R 2 1,000 kg/ha A E RS R fEHE A & bl
Ak SR o Wt ¥R E S T S TR ~ MR B SR o WS A R R B LR R
W BRI R R R R K E SRR A S R AR FE S B AR R a0 T
(—) 2012 F—HArE R E S ER4E R

2012 FE—HATE S RIS B R = B A0 R s & PR B A MoK 7>k iE 1,000 kg/ha
Ik Estss - B EARERaE REUR  FE A B IR AR A A T > R AR RS 4
P> SFEE Ry 14.68 9> H7H5 Fy 3.67 9 BERRSEIIREE fy 3.67 g ¢ HHIRAHMRIRE R 15 1k > &FEE & 60.50
g HZEE 5 9.24 9 EEMRSEITMREE Ky 4.03 g o HHEABngs SR O] HIpE B AR SRR BRI IR R 73%
REEAIRE(R 76% - [ BERR- P A B ([ 9% -

TEE A P R A AR > PR A B IRAI R EA AR ~ AEEKT & ~ IR E AR
¥ STEHEENNR R o BB 4 EHEERET & 63 £ ~ 11 £ - 64 #£ ) 108 £ > &
(T 28.56 g ~ 15.62 9 ~ 22.98 ¢ I 1.06 g » BSEE(fF 2 3.04g ~ 2.04 9~ 1.99 g % 0.19 g » Bk
R EMKT /5 0459 ~ 1.429 - 0.36 ¢ 2 0.01 g 5 pRIAHACREBUF R LR (K1) -
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Table 5. Weights of weeds treatment with rice bran at the first crop in Sanshing and Yuli area in 2012.

Sanshing Yuli
; Treatment* C.K. Treatment C.K.
S f
p?;lezs;jg Fresh Dry Relat. Fresh Dry Relat. Fresh Dry Relat.
N weight weight weight N weight weight weight N N weight weight weight
@ (@ (@ @ @ (@ @ @ (@
Echinochloa
crusgalli (L.)P. 4 14.68 2.09 3.67 15 6050 9.24 4.03 0 63 2856 3.04 045
Beauv.
Ludwigia
hyssopifolia (G. - - - - - - - - 0 11 1562 2.04 142
Don) Exell.
Sagittaria
pygmea Mig, - - - - - - - - 0 64 2298 199 0.36
Capsella S e 0 108 106 019 001

bursa-pastoris
“Means of 1,000 kg/ha of rice bran application amounts.
YMeans of 100%* fresh weight/weeds number (N).

(=) 101 - ZHAME R ERat R

101 FHAMEST RIATEEERG E AR S B~ = EANER LA R TR =T AT A K RS e TR
M B A FEEE R K PR i R » PR 2 T e H e R » HIR4H 5
TR AN EE -~ A EE - M BERRIEER - SHEFEESROERANITR o Helipsa R h ]
MR PR R I B AR D 2 A FR - B R RIRRE R MR R T 5 S AR TR A
FEAK 85% > JRER I 84% - (i BEAR SIS fr S HIHE Ry 3% i 9% -

(B S B A LA o Bt R P P 4R B AR i AR AR DB T R4S IR AR ISP
TR DA S 2 T A S EAR R BRAH PR (R 97% » TR EE R 99% - T B ik fe 25 AR
{6 89% -

TR IR TR AT A e BRaE AU - (R 2 Flgk S R R sl » TEBTHRAH 7 TR s Rl
RE R R - RIE TR KRR R 2R TR SRR R AR
7~ o FHEERAE S R R R AH SRR AT Y HRAH R P B ~ RHRAE ~ TR - ENEKFE AL R 22
R > TR B e 2 O TR B A i B A R B (I 82% » TR EE HIIF I 86% » 1 ERR-F-1Y
feE R IR 22% -
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Table 6. Weights of weeds treatment with rice bran at the second crop in Dongfeng, Rosan and Chimei area

in 2012.
Treatment C.K.
- Fresh Dry Relative Fresh Dry  Relative
Species of weeds N weight weight weight N weight weight weight
@ @ (@ () () ()]
Dongfeng
Monochoria vaginalis (Burm. F.) Presl 36 169.81 9.45 472 243 1055.23 69.00 4.34
Lindernia procumbens (Krock.) Borbas - - - - 7 10.37  1.09 1.48
Echinochloa crusgalli (L.) P. Beauv. 4 3722 296 9.30 27 260.82 24.88 9.66

Schoenoplectus juncoides (Roxb.) Palla - - - 57 4118 4.41 0.72
Sphenoclea zeylanica Gaertn. - - - - - - - -
Bolboschoenus planiculmis (F. Schmidt) T. ) ) ) ) 3 217 0.23 0.72
Koyama

Alternanthera sessillis (L.) R. Brown - - - - - - - -
Rotala indica (Willd.) Koehne - - - - - - - -
Alternanthera philoxeroides (Mart.) Griseb. - - - - - - - -

Rosan
Monochoria vaginalis (Burm. F.) Presl - - - - - - - -
Lindernia procumbens (Krock.) Borbas 3 326 0.18 1.09 21 4254 2.20 2.03
Echinochloa crusgalli (L.) P. Beauv. 5 1.15 0.08 0.23 3 112 0.19 0.37
Schoenoplectus juncoides (Roxb.) Palla - - - - 3 1.25 0.07 0.42
Sphenoclea zeylanica Gaertn. 2 053 0.03 0.27 64 157.20 10.46 2.46

Bolboschoenus planiculmis (F. Schmidt) T.

Koyama

Alternanthera sessillis (L.) R. Brown - - - - - - - -

Rotala indica (Willd.) Koehne - - - - - - - -

Alternanthera philoxeroides (Mart.) Griseb. - - - - - - - -
Chimei

Monochoria vaginalis (Burm. F.) Presl - - - - - - - -
Lindernia procumbens (Krock.) Borbas 27 5575 2.69 2.06

0.59 0.05 0.59 5 352 033 0.70

Echinochloa crusgalli (L.) P. Beauv. 1 .
Schoenoplectus juncoides (Roxb.) Palla 31 25.95 2.05 0.84 172 18496 27.36 1.08
Sphenoclea zeylanica Gaertn. - - - - 2 0.34 0.03 0.17
Bolboschoenus planiculmis (F. Schmidt) T. ) ) ) ) ) ) ) )
Koyama

Alternanthera sessillis (L.) R. Brown - - - - 11 0.73 0.06 0.07
Rotala indica (Willd.) Koehne - - - - 19 0.93 0.04 0.05
Alternanthera philoxeroides (Mart.) Griseb. - - - - 2 0.14 0.01 0.07

“Means of 1,000 kg/ha of rice bran application amount.
YMeans of 100%* fresh weight/weeds number(N).
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Table 7. Weights of weeds treatment with rice bran at the first crop in Jiaosi and second crop in Chuten area in

Monochoria vaginalis (Burm. F.) Presl - -

2012.
Treatment C.K.
. Fresh  Dry Relative Fresh Dry  Relative
Species of weeds N  weight weight weight N weight weight weight
@ (@ (@)Y () () ()
Jiaosi(102-1)

Lindernia procumbens (Krock.) Borbas 85 70.89 8.28 0.83 163 188.48 32.28 1.16
Echinochloa crusgalli (L.) P. Beauv. - - - - - - - -
Sphenoclea zeylanica Gaertn. - - - - - - - -
Paspalum distichum L. - - - - - - - -
Fimbristylis miliacea (L.) Vohl - - - - - - - -
Cyperus iria L. - - - - - - - -

Ludwigia hyssopifolia (G. Don) Exell. - - -

Monochoria vaginalis (Burm. F.) Presl

Chuten(102-11)
- 1 137 0.07 1.37

Lindernia procumbens (Krock.) Borbas 7 5.80 0.63 0.83 33 4989 493 151

Echinochloa crusgalli (L.) P. Beauv. - - - 4 262 044 0.66
Sphenoclea zeylanica Gaertn. 34 101.62 8.50 2.99 76 165.62 13.83 2.18
Paspalum distichum L. - - 3 148 0.25 0.49
Fimbristylis miliacea (L.) Vohl 1 1.26 0.14 1.26 38 7712 847 2.03
Cyperus iria L. - - - - 13 76.47  8.07 5.88
Ludwigia hyssopifolia (G. Don) Exell. - - - - 2 3.87 0.46 1.93

*Means of 1,000 kg/ha of rice bran application amount.
YMeans of 100%* fresh weight/weeds number(N).
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Effects of Rice Bran Treatment on Weeds Control in

Early Organic Rice Fields!

Tai-Yu Lin?> Wen-Chin Wu® Dah-Pyng Shung*  Chia-Shing Huang®
Cheng-Zu Pan®

Abstract

In order to suppress the growth of weeds in organic-rice-field, different amounts of rice bran were used
as materials for suppressing weeds in this experiment. Low redox potential and anaerobic environment
inhibiting weed germination and growth through the application of rice bran in the field was found. Different
application amount of rice bran were tested in Hualien District Agricultural Research and Extension Station,
and the optimum application rate suitable for Hualien area was 1,000 kg/ha of rice bran. The application rate
was also tested in Yilan County including Sanshing and Chiaohsi, and Hualien County including Chimei,
Donfeng, Chuten and Rosan. Compared to non-application of the control group, both the number and weight
of weeds had been effectively reduced by the application of rice bran. To sum up, at the early stage of organic
rice cultivation, rice bran is a potential material for weed management, and the combination of bran treatment
and water management could achieve weed control.

Key words: weeds control, organic rice cultivation, rice bran treatment.
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