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Fig. 1. Changes of soil redox potential as affected by different mulching treatments
for weed control (AES, NCHU; 1st crop, 2002).
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Fig. 2. Changes of soil redox potential as affected by different mulching treatments
for weed control (AES, NCHU; 2nd crop, 2002).
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Table 1. Biomass of weeds (g/m?) as affected by treatments of weed control on paddy

fields of rice cultivar Tai-keng 9 (TK9) under organic farming (AES, NCHU;
1st crop, 2002).

Treatment Fresh weight ’ Dry weight
g/m” g/m”
Control 702.6a 256.7a
Paper 0.0d 0.0c
Soybean(m) 312.6¢ 109.2b
Hull(s) 452.5b 142.8b
Azolla 95.3d 30.3c
Rice bran 31.8d 10.9¢
Duck (100/ha) 0.0d 0.0c
Duck (200/ha) 0.0d 0.0c
Duck (300/ha) 0.0d 0.0c

Means in the same column followed by the same letter are not significantly different at « =
0.05 by Duncan’s MRT.

Hull(s) : smoked rice hull

soybean(m): soybean meal

Paper : paper mulching

Duck : duck weeding
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Table 2. Biomass of weeds (g/mz) as affected by treatments of weed control on paddy

fields of rice cultivar Tai-keng 9 (TK9) under organic farming (AES, NCHU;
2nd crop, 2002).

Treatment Fresh weight Dry weight
kg/m” g/m” g/m’

Control 1592.6a 530.9a
Paper 0.0b 0.0c
Hull(s) 115.4b 28.6¢
Azolla 308.6b 49.4c
Soybean(m) 0.3 401.2b 172.8b
Soybean(m) 0.6 0.0b 0.0c
Soybean(m) 0.9 0.0b 0.0c
Rice bran 0.5 228.4b 86.4bc
Rice bran 1.0 0.0b 0.0c
Rice bran 1.5 - 0.0b 0.0c
Duck 8.3b 2.8c

Means in the same column followed by the same letter are not significantly different at a =
0.05 by Duncan’s MRT.

Hull(s) : smoked rice hull

Soybean(m): soybean meal

Paper : paper mulching

Duck : duck weeding
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Table 3. Agronomic characteristics and yield components of rice cultivar Tai-keng 9
(TK9) as affected by treatments of weed control on paddy fields under
organic farming (AES, NCHU; 2nd crop, 2001).

Plant Panicle Panicle Panicle Grain no. 100.0 ~ Seed .
Treatment height number length weight /panicle grain setting Yield
weight
cm cm g g % kg/ha
Control 89.3b 11.5bc 16.8a 2.29c¢ 80.5a 26.0b 84.3ab 3388c
Duck 945a 139a 182a 2.47a 935a 27.5a 88.6a 4366a

Rice hull 94.8a 11.9abc 16.8a 2.45ab 87.1a 27.3a 86.1ab 4077abc
Hull(s) 953a 13.1ab 17.9a 2.25c 947a  26.2b 87.8a 4322ab
Azolla 91.9ab 10.7c 16.8a 2.31bc 86.7a 25.6b 81.8b 3566bc
Paper 92.5ab 12.2abc 17.7a 2.46a 947a  27.2a 88.3a 4133abc
Means in the same column followed by the same letter are not significantly different at « =
0.05 by Duncan’s MRT.

Hull(s): smoked rice hull

Paper : paper mulching

Duck : duck weeding

2002 — HATFEBR RS BN - DUS A EET B 200EHE F RS TR BB 2
WERRR  FAEPHEESED 156,556 55,7890 T B B oS E s
HEIN139 % f111 % - GBS F300 5 1004 ~ BEfE R AL R K p s & fal s
BR » PHEFERE &5 71555,189 ~ 5,033 ~ 5,000574,922/\ F » FHEEA S 1T
W ERSTRIEIN89.1 ~ 83.4 ~ 82.25:79.4 % - WE FEI R S EHNBEE R —
KHEIFRBALR » Y(ER)= 620 + 58.58X —0.1445 X* » HEJ 538 (optimal ) &7 HE 2%
ERBAEFR202E  MESRSHARER - BIERSI AREERE
INEEZP Y EE B 3,0220 T (FR W) -

20025 ZIHAIER B RS RER - DR TRE M EERS - FAEE
BRS5T29NT » MR - B EE R EEm Sp g s
A IR PR E B S BIE 1903 ~ 74.9 ~ 65.75250.9 % » DI K HEE i >
AR E BRI - FHEERE2839T(RT) -

HOM —EERBARERE  DUEAE8F HARMBHIA T 2 BEE
B THEEREER4,98IAT  BFEHARBRHOIATETH - B
&> THEER3294AT - HFEEIEH &N A EEE FENiEs -

131



IR R B R &

KiEBE R It B A MHER S - FEE K A BRUigin - HAARE 2R B
T DUEREEF GRS AT EE AR ERRS > THRREE
2,839 T(ERA) -

% [ 20014F — HATERETT AT BR 3T 8 B (R R N2 AT s Bss > &
EWTTAL AR © WTLALR— /K AEFENEY) - AW LAL Sh i s IR A
HIE R 1E20-35C .2 « FElE 2 IR E T B A RMEAHE » #94K7]
YOE—f% - BEWR > HREEENRERBZBERS®D - —RimnE
AL E PR BRI 2 Z B 40°C - BRI B K B B TE T L AL A 77K
EERR40C > DEESENRIIALAERNEE - HERRRENBERETES
HEUR a8 E B FWILAL - BB R FEAT AIRRDFY 1978 -1 72 e &5 5 HHA.
pinnata 4£ B %8 E 37/29°C & T 4 K # B K B A7 1 M E A B # LA
filiculoides 7 A. mexicanalf15% - {H#£29/21°C TA. filiculoidesZ &= F & LL
VY ~ 7K RV R BRI F AN [RREE P2 T S R B IR 2 8(2002 2 —Hi(F)
Table 4. Agronomic characteristics and yield components of rice cultivar Tai-keng 9

(TKO9) as affected by treatments of weed control on paddy fields under
organic farming (AES, NCHU; 1st crop, 2002).

Plant Panicle anicle Panicle Grain no. 100.0 i .
Treatment height number length weight /panicle grain setting Yield
weight

cm cm g g % kg/ha

Control 90.0f 12.5¢f 15.6e 1.39% 83.0c 24.2¢ 86.0a 2744e
Paper 94.8cde 14.7de 17.2cd 2.10bc  84.3c  26.1d 85.4a 4066cd
Soybean(m) 101.5a 21.5b 17.9ab 2.22ab 96.2ab 29.8bc 85.9a 5789ab
Hull(s) 92.4ef 11.8f 16.5d 1.77d 88.5bc 25.5d 84.8a 3022
Azolla 94.3de 14.5de 18.2a 2.49a 95.0ab 26.2d 86.8a 5000bc
Rice bran 99.3ab 14.4de 17.5bc 2.40a 97.7a  28.8c 87.0a 4922bc
Duck (100/ha) 97.5bc 15.2d 16.8d 1.89cd 90.8abc 29.5c¢ 86.1a 5033bc
Duck (200/ha) 97.3bc  24.6a 16.8d 2.00bcd 97.1a 30.8a 86.2a 6556a
Duck (300/ha) 97.0bcd  17.4c  16.7d 1.98bcd 95.7ab  30.6ab 85.0a 5189

Means in the same column followed by the same letter are not significantly different at « =
0.05 by Duncan’s MRT.
Hull(s) : smoked rice hull

Soybean(m): soybean meal

Paper : paper mulching
Duck : duck weeding
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Table 5. Agronomic characteristics and yield components of rice cultivar Tai-keng 9
(TK9) as affected by treatments of weed control on paddy fields under
organic farming (AES, NCHU; 2nd crop, 2002).

Grain  1000-

Treatment Plant Panicle Panicle Panicle o grain Seed Yield
height number length weight fpanicle weight setting
kg/m* cm cm g g % kg/ha
Control 93.9b 12.8d 17.5c 1.76b 79.2ab 24.2d 83.1b 301lefg
Paper 96.3b 159b 18.1c 2.11ab 82.5ab 25.4bc 85.6ab 5267ab
Hull (s) 949b 14.7bc 19.1b 1.81b 783ab 25.5b 82.1b  4200bcde
Azolla 943b 14.7bc 179c 1.96ab 85.4ab 25.5b 84.9ab 4544abcd

Soybean (m) 0.3  105.8a 15.8b 193b 2.06ab 81.9ab 26.0b 84.3ab 4989abc
Soybean (m) 0.6  105.7a 13.6cd 20.3a 1.75b 76.4ab 24.1d 82.1b  3822cdef
Soybean (m) 0.9  105.1a 12.0de 21.0a 1.60b 70.2b 22.6e 79.9b 3294defg
Ricebran 0.5 105.3a 13.6cd 21.0a 1.75b 79.7ab 26.0b 84.1ab 2839fg
Ricebran 1.0 104.8a 10.9¢ 20.3a 1.74b 74.0b 24.3cd 80.6b 2100g
Ricebran 1.5 -~ — — — — — — —
Duck 105.0a 19.8a 19.1b 2.39a 89.5a 30.8a 89.1a 5729a
Means in the same column followed by the same letter are not significantly different at

a= 0.05 by Duncan’s MRT.

Hull(s) : smoked rice hull

Soybean(m): soybean meal

Paper : paper mulching

Duck : duck weeding

% : Rice seedling were killed by fermentation of rice bran.
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Fig. 3. Eating qualities of cooked rice of cultivar Tai-keng 9(TK9)as affected by
treatments of weed control on paddy fields under organic farming(AES,
NCHU; 2nd crop, 2001).
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Fig. 4. Eating qualities of cooked rice of cultivar Tai-keng 9(TK9)as affected by
treatments of weed control on paddy fields under organic farming(AES,
NCHU;, 1st crop, 2002).

20024F — HAVEREEE et 7 IR 2 Bk AT E E T ERBERLLREE
T kSRR R BEMR R R AR - R RFE AR S RE
FEeR(EL)  BEWS  MEURE - EEER T AL R B
M RENFEE - AR RSN R E - MRBERE K
BRIk - DUKKEEE R AINE R 2 R AN B > AR - R
BRHAZE T > EINEEEEE - 7 5 A RUME A RIS T B B 0.6/8 T EE IR
AEFRIAEAE -

M= EEHMEHE  DEFAARBEA.6A T2 K E HREE A
= e ATE BILEEARST AAREAEE0.6 0.9 T EHEIK

136



ARAEMEEELA

EMERE > HOREHE  TEERNSGAECEINEAESEBEEMK - =
EFPARERARINUEAEST HARMBASA T Z KRR F B
= HEARRME

{EAEK R AR - BRI R E

—&— Paper
= [# Hull(s)
Azolla
—6—Sm 0.3
—¥—Sm 0.6
—8—Sm 0.9
==#=Rice bran 0.5
—O- -Rice bran 1.0
¢ Duck

Stickiness

&7 ~ KR R R A A R R T S EOR AR R 2 B2 (2002 FE A
e =

Fig. 5. Eating qualities of cooked rice of cultivar Tai-keng 9(TK9)as affected by
treatments of weed control on paddy fields under organic farming(AES,
NCHU; 2nd crop, 2002).
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Table 6. Cost and profit analysis for measures of weed control in organic rice farming.
Treatment Weeding Other  Total  Yield Income FExtra Total Profit
cost cost cost income income

NT$/ha NT$/ha NT$/ha Kg/ha NT$/ha NT$/ha NT$/ha
Paper 15,300 80,250 95,550 4,066 130,112 0 130,112 34,562
mulching
Soybean 27,000 71,250 98,250 5,789 185,248 0 185,248 86,998
meal
Rice bran 20,000 71,250 91,250 4,922 157,504 0 157,504 66,254

Smoked 0 80,250 80,250 3,022 96,704 0 96,704 16,454
hull

Azolla 0 80,250 80,250 5,000 160,000 0 160,000 79,750
Duck 14,900 80,250 95,150 6,556 209,792 60,000 209,792 174,642
weeding

Control 0 80,250 80,250 2,744 87,808 0 87,808 7,558

Manpower 25,000 80,250 105,250 4,500 144,000 0 144,000 38,750
Herbicide 1,300 64,110 65,410 5,865 105,570 0 105,570 40,160
Control: without any weeding measure.

Manpower: weeding by human labor.
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Measures of Weed Control in Organic Paddy
Fields

Shih-Shiung Chen' and Shu-min Wang'

Department of Agronomy, National Chung-Hsing University

Abstract

Field experiments were conducted from the second crop season of 2001 through
the second crop season of 2002 on the paddy fields, to investigate effects of several
weed control methods in organic farming.

Experimental results of three continuous crops indicated that mulching of paper
and ducks feeding had the highest weed control efficiency in the first crop of 2002.
More than 99% weeds were controlled. The weed control efficiency of azolla and
spreading with rice bran treatments were on the second rank. Experimental results of
the second crop of 2002 showed that mulching of paper controlled weed with highest
efficiency again. Duck treatment showed weed control efficiency as high as that
99.5% weeds were inhibited. Spreading of soybean meal (0.3 kg/m®) efficiently
controlled the weed by 74.8%. Spreading of rice bran also controlled weed well with
the application rate of 0.5 kg/m®.

Yield of rice by duck treatment was the highest in the second crop of 2001, first
and second crops of 2002, mostly owing to the increase of tiller and panicles of rice.
The quadratic response for yield to ducks density was Y =620+58.58 X—0.1445 X2,
Then the optimal input is suggested as 202 bird/ha.

Experimental results indicated that mulching of paper control the weed population
most efficiently. Since the cost is too expensive, and its composition meet the demand
of regulation of organic farming, mulching of paper is still not recommend. Spreading
of soybean meal also controlled weeds well and in low cost. Raising ducks in the
paddy fields efficiently controlled the weeds and insects and Fu So Snail.

Key words: rice, weed control, duck, organic culture.
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