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1- System of Rice Intensification
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Table 1- Physical and chemical properties of soil used in the farm experiments

: . Calas oS Ol Oles dlge . e L .
S cdl g ! S s e S ke 3595 paely  ud migse el
Texture pH EC 0.ct TN? MN° T.N.V* S K P Mg Ca
ds.m™ % mg.kg™
Clay 6.51 0.465 2.42 0.12 9.2 012 1694 34 4.3 10.2
Siwosly I 5l CulS il Lol dwslio Y Jgao
Table 2- Comparison of different planting systems in terms of implementation
Systems of planting
CulS sl
L ols Olhogas Properties of Systems Cg&\{ﬁ/l;ttlﬁ)r:]al Improved cultivation -
Jolsio cuis Wbl dguy CuiS
e i us 1.2 kg.m 0.12 kg.m™ 0.04 kg.m
Jsl b gsalys e Tor 25 DAG 20 DAG 15 DAG
L b Jasl ob; Trr >300 min <100 min <30 min
oS 5 alS slis NSH 12-15 4-6 1
4S dlol HS variable intervals 25cmx 25cm 25cm x 25 cm
&S es PD >5cm 3-5¢cm 1-2cm
&Sl s, PM J method J method L method
Gl ba IM FF1 FF2 Al
s 355 CF 80:6@%%.’}”'( 80:64:80 NPK kg.ha™* 16:64:40 NPK kg.ha™
9 OJars (P95 Ole T 1/3 at 0, 25 DAT 1/3 at 0, 25 DAT and 95 1/3 at 0, 25 DAT and 95
ol Nand KA and 95 DAG DAG DAG
b 23355 ke Tra 7DBT 7DBT 7DBT
b 358 MF - - 6 ton.ha™
ol (23358 o Twve - - first plowing

J method: Seedling planting is vertical, root tip is upward and root energy consumption for emergence is much; L method: Seedling planting is
horizontal, root tip is along the ground and root energy consumption for emergence is low; IM: Irrigation method; FF1: Full flooding to 15 day before
harvesting (3-5 cm water height); FF2: Full flooding to 15 day before harvest (3-5 cm water height), with a one-step drought in tillering until the
appearance of capillary cracks; Al: Alternate irrigation, full flooding until 15 day after transplanting (3-5 cm water height), with a multiple-step drought
until panicle initiation flooded with a thin layer water 1-2 cm to 15 day before harvest; CF: Chemical fertilizer; N: Nitrogen fertilizer from CH4N,O; P:
Phosphorus fertilizer from P,0s; K: Potassium fertilizer from K,O; Ty ana ka: Time of nitrogen and potassium application; Tpa: Time of phosphorus
application; DAG: Day after germination; DBT: Day before transplanting; 0 DAT: in transplanting time; 25 DAT: Tillering stage; 95 DAT: Milk stage;
MF: Manure fertilizer (cow); Tme: Time of manure fertilizer.
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Table 3- Physical and chemical properties of manure fertilizer used in farm experiments

Y Colaa oS Ol Olas oRgy - c -
VIRV g > o ..
$o5 3 oSS! i s G S wli FSF el Jed g paelS
Manure pH EC oct TN MN TNV S K P Mg Ca
ds.m™ % mg.kg™
Cow 7.37 3.6 5037 1.35 184 28.5 2300 8900 500  40.4 50
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Table 4- The average volume of water consumed during the growing period of the plant in the intended treatments
in 2018 and 2019 (the volume of water consumption was the same at the level of Weed control treatments).

Volume Water (m°.ha™)

Culs gellai S3yl jopdle J s B pan Of goxs
PS D W 2018 (Y¥4Y) 2019 (Y¥4A)
Control bl
S5yl Jlosl 98
Once . LS 11933.083 11921.111
Un-Use Duck . O N
Joliso pllas Twice o9 )bgd
CC Control bl
S 3 dalad VO
Once : LSS 9931.889 9923.519
750 No.ha! _ o9
Twice o9 )bgd
Control s
Syl Jlasl g
Once : LS 11538.741 11324.667
Un-Use Duck ] O N
aisly sgupy pllis Twice o9 bgd
IC Control wls
JiSa 5> axkad V-
Once : LS 9770.767 9753.685
750 No.ha™ _ o9
Twice o9 )bgd
Control s
Syl Jlasl g0
Once . LS 8015.970 8002.056
Un-Use Duck Twi ‘ﬁ“'b )
wice : >
SRI 09 )49
Control aals
S > aabaB VO
Once : LSS 7114.515 7102.531
750 No.ha! ) o9
Twice o9 ylgd
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Table 5- Analysis of variance (mean squares) for the effects of rice-duck cultivation in different planting system on yield, weed
abundance and water productivity in Rice

s B R . R Slasy 9y Aoy
Ay sl 722 S s 3,51 Sl 5590540 PV )b gl Slaxs B gw dlaxs et LS
gOV : &3 Paddy vield Water No. Umberella  No. Barnyard o9 etlo
of Yy productivity sedge grass No. Knot  No. Arrow
: weed leaf
(Y) Jw 1 922312.88" 0.01" 9532.73" 5053.55™ 127.50™ 1.06™
Error (Y) Jlo sllas 4 73896.00 0.001 114.23 45.63 15.74 0.26
(PS) cuS slaplias 2 3145533.57" 051" 128350.37" 9895.78" 105.38™ 2267
YxPS 2 7349.25" 0.00™ 1876.06" 284.53™ 1.84" 0.11™
Error (A) kol slas 8 420593.50 0.005 161.58 347.66 16.62 0.16
(D) S5, 1 31411752.31" 0.89” 512218.69" 95911.41" 9045.32™ 98.98"
PSxD 2 1203303.00” 0.04™ 118151.50™ 5579.95" 170.21™ 8.35"
(W) jycile Jyus 2 8245936.19™ 0.08™ 19729.99™ 52327.07" 3584.55™ 14.47
PSxW 4 448243.38" 0.008" 1374.95™ 434217 243.84™ 7.54"
DxW 2 4059524.01™ 0.03” 15788.94™ 42969.40™ 3268.13™ 13.79™
PSxDxW 4 520347.69"™ 0.005" 2602.46™ 3803.46™ 338.32" 2737
YxD 1 976.79"™ 0.0001" 7772.76™ 2429.04™ 121.84™ 2.367
YXPSxD 2 4486.30™ 0.00002" 1655.32" 45.73" 2.03™ 0.14™
Y xW 2 6013.22" 0.00009" 504.22" 726.08™ 43.99 0.01™
Y xPSxW 4 1180.89"™ 0.00002" 25.14" 23.70™ 2.80™ 0.18™
Y xDxW 2 946.91"™ 0.00001" 362.06™ 281.76™ 40.77" 0.34™
Y xPSxDxW 4 974.00™ 0.00001" 35.24™ 128.47" 3.23™ 0.11™
Error (B) oxilo, B (clas 60 217236.67 0.002 599.21 280.95 10.02 0.51
CV (%)  (top) Ol pki cupo - 12.22 12.77 33.23 46.45 33.59 49.60

*, Significant at the 0.05 probability levels. **, Significant at the 0.01 probability levels. ns, not significant
sxe pe NS oy S o )3 (g)b Gre et o> gy plaw )d (515 iz it
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Table 6- Means comparison of the paddy yield and water productivity in interaction of planting system and duck (slice in
planting system levels)

cwis el Sy, S gl 3 ySdas 1 690 e
Planting systems Duck Paddy Yield (kg.ha™) Water Pproductivity (kg.m?)
Sl Jlosl g b b
Conventional Cultivation Un-Use Duck 3097.23+196.06 0.25945+0.016
e S > eabb VO 3951.05+134.23° 0.397970.013°
750 No.ha
Syl Jlos! g b b
Improved Cultivation Un-Use Duck 3355.50+167.27 0.29078+0.014
Vi cuss R 5 V0.
o S ol Y 4236.98+87.97° 0.43408+0.009°
750 No.ha
Sl Jloel i 3364.46225.71° 0.419000.027"
SRI Un-Use Duck
HiSe )> dalad VO + a + a
250 No.hal 4864.99+87.69 0.68341+0.012

Means + STDERR, followed by the similar letters in each column are not significantly different by LSD test at 5% probability level.
s I3 xe pué LSD 03l dio > gty Jlain )3 S o Bgy> shly (slo g o )lilin] slasd Silo
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(5og il s oS 03,5 oalyd olS A3 (gl 1y (I Slge
Long et al. 2013; ) 25,5 0 33 0ul8l Coundg 2gups 9 0395 Cuums
{(Zhang et al., 2013; Li et al., 2019
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5 padpeil Sl bsySl s aIEL il
Gl Taiging 5 inysSale slag )l cadled Ll ySlghud
NI Cal @p Adyy ey (LS Sbogeye mdy
Yang et al. 2018; ) S slopudlB)lg Seo lawgi 5955
slepiille >0 4 (Randriamiharisoa et al., 2007
v GBI sy pre GRIBL Gl 5l olS S
2y G K5 o a5 Sriostd Gl o5 e b S
Sy gaw padld Ll g Sokd (al 5 Sjsle s ges
el 5 Gin ety Gl sy Sletl oy inls
b 5 ke G Jgomo eBigy e Sl (i polie

1- Azotobacter

2- Azospirillum

3- Phosphobacteria
4- Mycorrhizal fungi
5- Protozoa
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Table 7- Means Comparison of paddy yield and water productivity in duck interaction and weed control (slice in duck level)

S, jppdle J8 S g 5 ySlos 1 6590 54
Duck Weed Paddy yield (kg.ha™) Water productivity (kg.m™)
Control s 2420.03+148.82° 0.24202+0.023°
S5yl Jles! 98 Once Oy by 3355.69+92.11° 0.32514+0.011"
Un-Use Duck .
Twice s g 4041.48+107.26 0.40207+0.026"
] Control wls 4188.13+120.08" 0.48422+0.028"
’fgo”N‘*;]‘;an' Once g bk 4396.96+122.67° 0.51047+0.032°
' Twice s Sl 4467.93+164.92° 0.52078+0.037

Means = STDERR, followed by the similar letters in each column are not significantly different by LSD test at 5% probability level.
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Table 8- Means comparison of the main effect of year on water productivity

Jw o S99

Year Water productivity (kg.m™)
2017-2018 \wyas-ay 0.424950+0.0212
2018-2019 \Yav-aA 0.403279+0.020°

Means + STDERR, followed by the similar letters in each column are not significantly
different by LSD test at 5% probability level.
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Table 9- Means comparison of the water productivity in interaction of planting system and duck (slice in planting system)

CudS glaplls jppdile J s <l 5590
Planting systems Weed Water productivity (kg.m™)

_ o Control nls 0.28046%0.036"
Conventional cultivation a
e i Once o K 0.346730.016
Twice s sbed 0.35893+0.021°
o Control wls 0.31962+0.031"
Improved cultivation . bes, . a
il i Once o K 0.37581+0.023
Twice s sbed 0.3918620.017°
Control s 0.48928+0.050"
SRI Once o by 0.53086+0.049°
Twice s sbed 0.63347+0.030°

Means + STDERR, followed by the similar letters in each column are not significantly different by LSD test at 5% probability level.

i b ixe e LSD (gl do s gy Jleato! ) S e By o (gl (slaygias laibial (sl Sile

My g i slacale Siales Sl e« Syl S0 il LU ey ie
gaw 4 B 9 o L xSel Bk 1 ol laals
&P > g el 0ob G Shy S S 5l
xSl ©ygods jacile oS bl > s a8 cul ] las)
Dgd oo Jlosl 23 2424
S9) & i gladle @y opgn Ghgy ol I eslinl
bug byl JuS o8l 1ys cuwl Sge SledS as, acis,
SB35 ey b aSh wWgd oo Bl as)jo jya glacile e
Sl S B0 a lon Dok g 48,5 Sy g S aolgn
Jole laicay Syl cle opl yo (Thakur et al., 2011) 55,5 »
Jelye 55 3 33 (slamslSn 1) 5 2y o303 Saioln
P b cuww 1y oy pllss (slacile g @Bl) 1o s o5
(Li et al., 2019) a3 o Gow Cangjloome | cbles o sJos
Se P e poba G gbdle S p cplple
Hossain et al., 2004; ) 5,138 o b S5 —gip (y9LiS pllas
S5 cage idls 0 Syl el (Zhang et al. 2009
et Sl (698 sl i G 995 00 g slaaddy) A3,
(Quan et al. 2008) S o pal ) |y aiy) bawgs olie dlgo il

Jbo iiSeny )3 @ i sladdle Slgld (pS0le anlia

YO+ 5,8 A AV elyi Jlo g0 o j0 a8 ol i Soyl
i sbdle L 58, gn il cage S 3 Sl addad
awlie (V) Jou2) 035 ol (oS 5 555 5 Boygu Dbl
IS 9 Syl i LiiSamy 50 oladn jya cale Jlolyd 1 SSle
LSS AN 5 AY ely; Jls 90y 3 aS sl L 35 5 slacale
09y om il cage S o)l llyd yd jedile S8 b
13,5 Syl 0,8 pae bld @ Caws olgas jiacale oS
iSanp 5> gty jym cile Jlgl b (S0le duglia (VY Jgi2)
dshad YO+ 5,8 a8 ob L 35 Syl 5 cutS slapllas (Jle
Syl o) pae bylyd & Caws (olodiy jacale JolS 8y
6 Sy a8 aS Wl s o RKdag (O Jgis) 13,5
e jlp plie AL jpp ladile SNl p )bdne
S8 g awsly ol (oS g 15 g Blgas wBgygu oMol
i sladile £55 pl pSadde Al Coge (od (g bolyen
Mohammadi et al., 2012; Zhang et al., 2009; ) » 5 ..
So s s Syl ks (Tojo et al, 2004
B iy 008 (Ll g Jhugn; iy gaw ) Cujlaze
<l 039 39l S imen g 008 g8 E)l5e jp lacile 4 Cuns



PPA Lo Sdas Syl b plgi (Orizasativa L.) gy e 5l (), Kon 5 (SLok eU3 g

Thaw 3 (RO ) s e SS9 Syl cuiS el LiSod 4 g 0 RS Slglyd iile Al —Y ¢ Jous

(53,1 g ot sl

Table 10- Means comparison of the weed abundance of Rice in interaction of planting system, duck and weed control
(slice in planting system and duck levels)

(EYNIEY . oS o o
e 5, jpcile J i S~ 005 ol O 2%

cwis 3 jadile J s Umberella Barnyard Kot weed <!
Planting Duck Weed sedge, grass (No.m?)  Arrow leaf
systems (No. m") (No. m®) (No. m?)
Control s 11198+845°  20242:2315° 47.324325°  0.44%0.27°
j;)' Lﬁ;‘gﬁg Once g oS 513147.26°  35.0046.33°  1287+1.90°  3.0940.28°
st s Twice g sl 2754+345°  9.99+0.74°  066:029°  0.00+0.00°
cc ] Control ol 044:043  620+117°  0000.00°  1.10+0.40°
)L;‘;())’N“;‘“;a‘_’f' Once g ke 2.44+1.76° 531+0.68°  0.00+0.00°  0.00+0.00°
' Twice g b 0.00£0.00°  332+057  0.00£0.00°  0.0040.00°
Control wal 150.00+17.88°  71.76+855°  50.64+357° 242+0.41"
S;" UJ;‘I'D‘:’CE Once o9 b 61.53+7.82° 16.64+2.61°  11.98+1.38°  3.54+0.44°
“““5 Twice oy )lgd 24.65+3.65° 9.54+2.24° 1.32£0.34°  1.3240.34°
“llﬂé“d ] Control aals 0.44+0.43° 1543040  0.00£0.00°  0.22+0.21°
22 53 2ol VO Once s S 200£1.98°  199+095  0.00£0.00°  0.00+0.00°

750 No.ha™* o
' Twice g sl 0.00£0.00°  088:043°  0.00£0.00°  0.00+0.00°
Control bt 204.20423.14° 17131x1316° 22.874260° 4.43+0.44°
Sl Jlascl 09 Once g e 2782042443  60.20+1122° 13.98+2.03° 3.32:+0.30%
Un-Use Duck ik

. Twice g by 251.76+19.38  1598+4.50°  554+0.93°  3.00+0.28"
] Control ol 1420:277°  23004549°  243t080°  3.09+0.28"
)l‘;‘;“(fN“;‘“;a‘_’f' Once g ke 044%043°  842+148°  0.00£0.00°  0.00+0.00°
' Twice g sl 067+0.66°  576+107°  0.00£0.00°  0.0040.00°

Means + STDERR, followed by the similar letters in each column are not significantly different by LSD test at 5% probability

level.

i B ixe e LSD (gl do s gy Jleato! ) S e By o (sl (slaygian laibial (sllast p:Sile
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Table 11- Means comparison of the weed abundance of Rice in interaction of year and duck (slice in year levels)

J 3l P! B9 yg & obS 9
Umberella sedge Barnyard grass Arrow leaf
Year Duck (No. m?) (No. m—g) (No. m?)
Syl Jlasl g a a a
122.15+18.36 54.30+12.59 2.65+0.31
2017-2018 Un-Use Duck
yras-ay .. 5 V-
S 53 dsla Vf 1.38+0.75° 4.18+0.86° 0.44+0.20°
750 No.ha"
S Jlasl g a a 8
157.90+23.45 77.46%15.22 2.16+0.30
2018-2019 Un-Use Duck
AYAV-2A .. 5 V-
Josh p 4 V8 3.20+1.20° 8.38+1.90° 0.54+0.21°
750 No.ha”

Means + STDERR, followed by the similar letters in each column are not significantly different by LSD test at 5%
probability level.
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slacile Slgld S 55 S e 5 mre sl G385 5l LS
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Table 12- Means comparison of the weed dry weight and abundance of Rice in interaction of planting system, duck and weed
control (slice in year and duck levels)

Jw i) jpdile J s lgai P Jlgl SWld (g ol oS g 5 SWS 5
Year Duck Weed P?Rl%t Vr;?%d DW of U(n;'l?ﬁ_rzt)ella sedge DW o{;\nrql_'zo)w leaf

Control wls 35.68+4.66° 56.99+8.60° 11.45+2.45°
lfr?biti)ﬁiﬁ Once o9 LSS 11.53+1.57° 23.71+5.27° 8.93+1.36
2017-2018 Twice 9 5bed 2.06+0.70° 17.1245.21° 6.71+1.92°
WAy ) Control sls 0.74+0.59° 2.05+1.08° 1.16+0.38°
)fgoﬁ\l ‘;ﬁav_f' Once  cug bk 0.00+0.00% 0.04+0.04" 0.00+0.00°
' Twice o sk 0.00+0.00° 0.00+0.00° 0.00+0.00°
Control s 44.87+4.89% 70.24+9.84° 9.96+2.63°
l:lgri)bjsl;;l])if:ﬁ Once  oessbfe  14.35+1.10° 33.22+6.98" 7.8241.20°
2018-2019 Twice g g 2.95+0.96° 21.3046.25° 2.17+1.10°
A=A ) Control sols 0.88+0.49° 3.20+1.50° 0.97+0.26°
)L?;()PN ?ﬁ;f‘ once o b 0.0040.00° 0.3740.20 0.0040.00°
' Twice g g 0.00+0.00° 0.13+0.13° 0.00+0.00°

Means + STDERR, followed by the similar letters in each column are not significantly different by LSD test at 5% probability level.
i 3z 3 LSD (ygeil wops iy Jlol )3 Synde By o (sl (slagygins o il slasE Kol

(Cuds’ ol g Jlw ghaw ;5 (B3G5 ) 3,1 g CudS Sl (Jlw (iSod 1 )3 g5 50 Sdle (S5l 8 (ke dumlio -V g
Table 13- Means comparison of the weed abundance of Rice in interaction of year, planting system and duck (slice in year
and planting system levels)

Jlo CuiS g ollis S| T

Year Planting systems Duck Knot weed (No. m?)

Jolise cuis Control Syl Jlosl 9 21.3545.34%

Corventional 750 No.ha™® S 3 4ok Vb 0.04+0.04°

2017-2018 wisge S Control S5)) Jlas! % 19.07+4.97°

WAZAY Improved cultivation 750 No.ha™ JSa 4> dslad V- 0.00+0.00°

SRI Control Syl Jlosl 9 57.39+8.62°

750 No.ha™* LS > dakad Vo 2.05+1.08"

Jolaze s’ Control Syl Jlosl y9 27.566.20%

Corventional 750 No.ha'™ S > aukib V- 0.2740.18"

2018-2019 N Control 3yl sl ppoks 25.10+6.47

TAV=3A Improved cultivation 750 No.ha S 53 askad Y- 0.27+0.17°

SRI Control Syl Jlosl y9 72.1149.60%

750 No.ha* S 3 axkad V- 3.17+1.51°

Means + STDERR, followed by the similar letters in each column are not significantly different by LSD test at 5%
probability level.
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Table 14- Analysis of variance (mean squares) for the effects of rice-duck cultivation in different planting system on Weeds dry
weight in Rice

.- . o SS 39 9 78 SWS (59 J s 059
ks galio A Mylbgl SWS (59 By e S (39 e | oleS A cladile
- = 151 ight of Dry weight of g o S
SOV 1) Dry weight o Yy weig ’ -
of Umberella sedge Barnyard grass Dry weight of ~ Dry weight of Total weed dry
) Knot weed Arrow leaf weight
(Y) Jw 1 61150 2214.09" 3.40™ 40.23" 1052.96™
Error (Y) Jlo s 4 1.62 329.04 2.93 0.83 391.22
(PS) cuiS (sloplls 2 5806.32" 105480.49™ 162,917 250.62" 134269.40™
YxPS 2 67.33" 196.88™ 0.88"™ 2.59"™ 660.55™
Error (A) ol s 8 4.12 248.64 1.90 1.39 355.85
(D) s)) 1 35244.88™ 884944.95™ 4485.90™ 1512.75" 1775812.13"
PSxD 2 4577.63" 24425.15™ 231.39" 283.50™ 27229.10™
(W) jmaile s 2 5559.31" 454333.34™ 1748.87" 121.18" 747558.45™
PSXW 4 243.42™ 11627.80" 35277 21.99™ 6867.93"
DxW 2 4358.29” 298624.49™ 1548.87" 66.18™ 516856.18™
PSxDxW 4 53.33" 15369.24™ 451.70" 28.88™ 20020.30
YxD 1 481.75™ 439.61"™ 267" 36.22" 142.22"™
YxPSxD 2 4490 18.57™ 0.99™ 3.24™ 387.51™
YxW 2 57.40" 170.31™ 1.91™ 7.60™ 62.43™
YxPSxW 4 157" 78.18"™ 1.42" 6.07™ 41.93"
YxDxW 2 37.44 198.59™ 1.38™ 8.36™ 128.52"™
YxPSxDxW 4 2.81™ 58.01"™ 1.79™ 5.99™ 47.59"
Error (B) ol 8 gllas 60 10.24 369.07 4.15 3.25 314.82
CV (%) (3053) oS g o - 16.8 16.55 30.5 43.9 11.3

*, Significant at the 0.05 probability levels. **, Significant at the 0.01 probability levels. ns, not significant
sre pe NS o> S o )0 (g)b Gire et o) gy plaw )d (5)I0 iz it

;_,@ls 59y Ja)i S .(l}/lohanjmadi. et al. ’2012)" w] 3o 50 o> g b oyl S 38 4l gy 5 cosies
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Table 15- Means comparison of the weed dry weight of Rice in interaction of planting system, duck and weed control (slice in planting system
and year levels)

:."039 S 5 SN
Sl o R gy Sl 339 » ::9 9 : .w‘-’” 5 Sis 39
csS s, jopudle J s : Dry weight of orlo w O o Sl
Dry weight of )
Planting Duck Weed Umberella Barnyard grass D|r<y weight dOf D)&y We'glht fo T Total weed dry
system sedge (g.m”) not V\_/Zee rrow_zea weight (g.m)
(g_m-Z) (g-m ) (g-m )
ol Control sl 47.05+2.54° 494.54+10.98* 36.4121.49° 1.370.86° 596.11+11.38"
U”UJ D“”ﬁ Once s b  16.4621.56° 78.55+3.40° 7.27+0.95° 5.01+0.56° 113.25+2.61°
e n-Use Duc )
Jshe cuz$ Twice s e 9.86+0.70° 30.52+2.44° 0.53+0.24° 0.00£0.00° 42.412.72°
Conventional Control sl 0.1620.16° 17.77£1.72° 0.000.00° 1.29+0.43 21.37+1.96°
Cultivation S 5 dala V- b p b
oo N Once o9 by 0.30£0.23° 9.271.29 0.000.00° 0.00+0.00 10.3740.62
o-na Twice g e 0.000.00° 2.81+0.38° 0.000.00° 0.000.00° 3.03+0.32°
e Control b 43.90+3.02° 323.90+10.86° 40.97+2.09° 18.33+0.96° 520.93+11.82°
U ”UJL“‘DO’*I(* Once REIPIEN 16.28+1.58" 45.25+2.19" 8.33+0.70 12.54+1.26" 87.16+2.99°
“a Y n_
4Blague CudS se bue Twice o ks 6.08£0.72° 21.4742.11° 1.03£0.24° 8.02+2.06" 39.08+2.41°
Improved Control sl 0.16+0.16" 10.83+2.68° 0.000.00° 0.17+0.16° 12.16+2.88°
Cultivation LS 3 dsled V- . .
) 750)N L Once o by 0.23+0.23° 3.64+1.65 0.000.00° 0.000.00° 4.21+1.94
0.ha .
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n-use buc .
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o 4 a'
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Means + STDERR, followed by the similar letters in each column are not significantly different by LSD test at 5% probability level.
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Introduction

Rice-duck cultivation is an integrated farming technology, which could increase rice production, grain
quality and ecological sustainability in paddy fields. One of the main strategies in sustainable agriculture is the
use of optimal cultivation systems in agricultural systems which could be increased the range of adaptation of
rice to flooding depth and degree of moisture control. Rice-duck cultivation could be affective to weed control as
well as reducing environmental pollution which caused by herbicides and providing the development of
environmentally friendly agriculture. It should be noted that traditional and conventional cultivation systems
have been faced with problems such as permanent flooding of paddy fields, soil erosion, resistance to pests and
pathogens and weeds to chemical pesticides, and environmental pollution. Moreover, they require a lot of labor
and water, and high energy, which has increased the need to pay attention to new approach. Studies have showed
that the application of effective methods in water productivity, including SRI due to improved irrigation
management in the field in terms decreased drainage water, permeability and the consequences of conventional
cultivation and increasing soil fertility (duck) can significantly increase the water productivity. The aim of this
study was to investigate the effect of duck application and weed control in different planting systems on yield
and abundance of dominant weeds under field conditions.
Materials and Methods

The experiment was conducted as a split plot factorial in a randomized complete block design with three
replications during two years of 2017-2018 and 2018-2019 at Guilan University. Treatments included three
different cultivation systems (conventional, improved, and SRI) as the main factor, and factorial combination of
two duck density (un-use and 750 No ha™) and three weed control (control (un-weed control), once and twice of
weed control) as the sub factor. The experiment had three replications and the length of each plot was 4.5 meters
and the width was 4 meters. In order to carry out the experiment, first plowing in the land to a depth of 20 to 25
cm with a rotator and paddling with a tiller was done according to the custom of the farmers of the region. In all
plots, 80% of the recommended fertilizer was applied in SRI system after deducting the values of cow.
Results and Discussion

The results showed that abundance and dry biomass of weeds (Umbrella sedge, Barnyard grass, Knot weed
and Arrow leaf) were significant in terms of planting system. In all planting systems, 750 ducks ha™, once and
twice weed control, caused complete loss of ovaries, Umbrella sedge, Barnyard grass, Knot weed, and Arrow
leaf due to ducks' non-use conditions. 750 ducks ha™ compared to un-use duck in conventional, improved and
SRI planting systems increased grain yield of 21.61, 20.80 and 30.84%, respectively. Also, the application of
750 ducks ha™ in compared to the conditions of un-used of duck in the cultivation systems of conventional,
improved and SRI, increased by 34.80, 33.01, and 38.69% of water productivity, respectively, while there was
no significant difference between different levels of weed control in the 750 ducks ha™ in terms of water
productivity.
Conclusions

In general, duck increased plant growth, improved power of rice and finally increased rice yield by proper
weed control in the field with muddy water and beak, as well as adding rubbish to the paddy field. According to
the results of this study, probably do once the initial hand weeding to control dominant weeds in SRI rice
cultivation system with 750 ducks ha™ to improve rice production systems and to increase water productivity in
fields of Guilan province is appropriate.
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