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Evaluating the effect of Row Spacing and Herbicide application on Weed Control in
Direct-Seeded Rice
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Table 1- Weed flora of the experimental field

Weed species

Broadleaf weeds

Grasses Sedges

Xanthium strumarium L.

Abutilon theophrasti Medik.

Hibiscus trionum L.
Amaranthus retroflexus L.

A. blitoides. S.Wats.

Physalis angulata L.

Chenopodium album L.

Convolvulus arvensis L.

Heliotropium europaeum L.

Solanum nigrum L.

Portulaca oleracea L.

Echinochloa colonum (L.) Link. ~ Cyperus esculentus L.
E. cruss-galli (L.) Beauv.

Setaria glauca (L.) Beauv.
S. verticillata (L.) Beauv.

Cynodon dactylon (L.) Pers.

Sorghum halepense (L.) Pers.
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Figure 1- Dry weight of weeds at the days after planting for 15 cm (A), 25 cm (B) and 35 cm (C) row
spacing.
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Table 2 -Mean comparison of weed dry weight loss (%) relative to weed-infested plots at the days after
planting

% control of weedy check
treatments

Treatment Dose(g a.i ha)

50 62 77 89
DAS DAS DAS DAS

Weed control (W)

weeding 100a 100a 100a 100a

pendimethalin 660 77.34h 65.46b 43.57c 34.43cd
bentazon 1200 52.91c 37.39c 31.61c 24.25de
propanil + cinosulfuron 2160+20 89.56b 70.36b 64.83b  57.39b
oxadiargyl 900 21.43d 1859d 6.36d 11.33e

clodinafop propargyl + "bromoxynil +
MCPA" + bentazon
sethoxydim + "bromoxynil + MCPA" +

40+200+1200 91.87b 70.02b 61.75b 50.05bc

250+200+1200 83.46b 68.69b 68.84b  58.85b

bentazon

Row spacing (RS)

15cm 7430 61.36 60.33a 55.0la
25cm 73.60 59.68 54.23ab 47.22ab
35¢cm 73.49 6346 46.99b 41.89b
Interaction

RS =W NS NS NS NS

o e (S5l 55 w655 s 5 o3kl 3 Sas slaesls 4 o esls 31 doles ol 5 Y s
M%-’JJ&‘}Q)-’(TCL)J;@G))QW

Table 3- Coefficients of the fitted equation to rice economic and biological yield data versus weed
densities based on the total competitive load (TCL)! at different crop row spacing, weed densities based
on the total competitive load

Yield Row spacing (cm) l+se A:se Y+ se R2
Economic 15 25.22 £ 2.65 140.78 £ 8.52 245,79 £ 49.81 0.93
25 38.10 £ 3.73 117.47 £2.99 244.48 + 7.88 0.94
35 50.12 £ 2.61 110.78 £ 2.53 221.17 +7.85 0.90
Biologic 15 1541 +1.97 148.36 + 12.91 1327.38 £ 49.81 0.91
25 19.53+1.90 14457 £ 9.61 1066.51 + 46.11 0.91
35 26.90 £ 2.07 142.91 £9.42 969.50 + 43.09 0.93

J_:aQ\gJ&WAa’:ﬁ-fj,a‘_gLa;}LcrfljS&\j&);;ﬁh.cgj\.uﬁ;f\.\a-gAéj}aal:f&;}\)pﬂ\ae.:ﬂp:ﬂw&ld
il o 5 a slacale 5lgsle Ll s s Shes liie Ywf 5 S s

I, represents the effect of each unit of TCL on the yield loss (%), parameter A, represents the maximum asymptote for
the yield loss (%) curve, and Ywr, represents the yield in weed-free plots.

- TCL= Total Competitive Load

VFA




TATAY (Y ojled o G a glacale gag Ao

oo J Y (15 cm)=245.8[1-(25.2*TCL)/100(1+(25.2*TCL/140.8))]
a Adj Rsqr=0.93
3 A Y (25 cm)=244.5[1-(38.1*TCL)/100(1+(38.1*TCL/117.5))]
=y all Adj Rsqr=0.94
4, \ \\ Y(35 cm)=221.2[1-(50.1*TCL)/100(1+(50.1*TCL/110.7))]
n s (o} . —
= \\o Adj Rsqr=0.9
¢ “\\ . 15¢cm ———
3 ] P\ (1J<) 15¢cm o
3 L\ & 25 cm
Ry \\\o
« 25cm ©
(u]
o e A& g 35¢cm— —
by ’ 35cm a
2
A3
"
q o
D
~J
o \ 10 Y. Yo v
TCL
. Y(15 cm)=1327.3 (1-(15.4*TCL)/100(1+(15.4*TCL/148.4))))
8 Adi Rsqr=0.93
k| 'y o Y(25 cm)=1066.5 (1-(19.5*TCL)/100(1+(19.5*TCL/144.6))))
\'/‘\ T \ Adj Rsqr=0.92
2 0\\9 Y(35 cm)=969.5 (1-(26.9*TCL)/100(1+(26.9*TCL/142 5))))
Verr 4 o Adj Rsqr=0.93
) \o 15cm — —
N A \\00 (<) 15¢cm  o©
\’j 25cm
~ N \p o 25cm o
W s S ° 35cm — —
< 3%cm A
AR N
"
b
2 Yoo
*J
4 WL
. o | 0 Y. Yo ¥

TCL

F (D) &S5 sm 5 (D) (o3lasil s Shae s TCL v 1 558 slacile oS5 o, Y S

Figure 2- Relationship between weed densities based on the total competitive load (TLC) and economical
(A) and biological (B) yield of rice

V¥4



"...djl'f‘ﬁ&;«fg_}lcbﬁ)‘{)@})&é\éﬁu&kj)‘”

Reference &Uo S ygd

Azmi, M., and Baki, B. B. 2007. Weed flora landscapes of the Muda rice granary in the new
millennium; A descriptive analysis. J. Trop. Agric. Food Sci. 35: 319-332.

Brommer, C. L., Shaw, D. R., Duke, S. O., Reddy, K. N., and Willeford, K. O. 2000.
Antagonism of BAS 625 by selected broadleaf herbicides and the role of ethanol. Weed Sci.
48: 181-187.

Chauhan, B. S. 2012. Weed ecology and weed management strategies for dry-seeded rice in
Asia. Weed Technol. 26:1-13.

Chauhan, B. S., and Johnson, D. E. 2010a. The role of seed ecology in improving weed
management strategies in the tropics. Adv. Agron. 105: 221-262.

Chauhan, B. S., and Johnson, D. E. 2010b. Implications of narrow crop row spacing and
delayed Echinochloa colona and Echinochloa crus-galli emergence for weed growth and
crop vield loss in aerobic rice. Field Crops Res. 117: 177-182.

Chauhan, B. S., and Johnson, D. E. 2011a. Row spacing and weed control timing affect yield
of aerobic rice. Field Crops Res. 121: 226-231.

Chauhan, B. S., and Johnson, D. E. 2011b. Growth response of direct-seeded rice to oxadiazon
and bispyribac-sodium in aerobic and saturated soils. Weed Sci. 59: 119-122.

Chauhan, B. S., Singh, V. P., Kumar, A., and Johnson, D. E. 2011. Relations of rice seeding
rates to crop and weed growth in aerobic rice. Field Crops Res. 121: 105-115.

Dario, G., and Gallo, P. B. 1999. Weed control efficiency of the herbicide oxadiargyl in
irrigated rice (Oryza sativa L.). Weed Technol. 13: 428-436.

Dickmann, R., Melgarelo, J., Loubiere, P., and Montagnon, M. 1997. Oxadiargyl: a novel
herbicide for rice and sugarcane. In: Proceedings of British Crop Protection Conference-
Weeds, Brighton, UK, 51-57.

FAO AQUASTAT. 2010. FAOSTAT Database on Water and Agriculture FAO, Rome,
www.fao.org/nr/water/aquastat/data/query/index.html. (Accessed June 2012).

Foroughi, A. 2011. Ecophysiological study of competition between Sesamum indicum and
Xanthium strumarium. M. Sc. thesis, Gorgan University of Agricultural Sciences and Natural
Resources.

Gitsopoulos, T. K., and Froud-Williams, R. J. 2004. Effects of oxadiargyl on direct-seeded
rice and Echinochloa crus-galli under aerobic and anaerobic conditions. Weed Res. 44: 329—
334.

Ishaya, D. B., Dadari, S. A., and Shebayan, J. A. Y. 2007. Evaluation of herbicides for weed
control in three varieties of upland rice (Oryza sativa L.) in the Nigerian Savannah. Crop
Protect. 26: 1490-1495.

Kumar, V., Ladha, J. K. 2011. Direct seeding of rice: recent developments and future research
needs. Adv. Agron. 111: 299-391.

O’Donovan, J. T., and Blackshaw, R. E. 1997. Effect of volunteer barley (Hordeum vulgare
L.) interference on field pea (Pisum sativum L.). Weed Sci. 45: 249-255.

Pellerin, K. J., Webster, E. P., Zhang, W., and Blouin, D. C. 2003. Herbicide mixtures in
water-seeded imidazolinone-resistant rice (Oryza sativa). Weed Technol. 17:836-841.

Rao, A. N., Johnson, D. E., Sivaprasad, B., Ladha, J. K., and Mortimer, A. M. 2007. Weed
management in direct-seeded rice. Adv. Agron. 93: 153-255.

Rashid, M. H., Alam, M. M., Khan, M. A. H., and Ladha, J. K. 2009. Productivity and
resource use of direct-(drum)-seeded and transplanted rice in puddled soils in rice-rice and

Vo


http://www.fao.org/nr/water/aquastat/data/query/index.html

TATAY (Y ojled o G a glacale gag Ao

rice-wheat ecosystem. Field Crops Res. 113: 274-281.

Singh, S., Bhushan, L., Ladha, J. K., Gupta, R. K., Rao, A. N., and Sivaprasad, B. 2006.
Weed management in dry-seeded rice (Oryza sativa) cultivated in the furrow-irrigated
raised-bed planting system. Crop Protect. 25: 487-495.

Soltani, A. 2007. Application of SAS in statistical analysis. Jihad-e- Daneshgahi Press.
Mashhad.

Swinton, S., Sterms, J., Renner, K., and Kells, J. 1994. Estimating weed-crop interference
parameters for weed management models. Weed Res. 33:19-26.

Zhang, W., Webster, E. P., Blouin, D. C., and Leon, C. T. 2005. Fenoxaprop interactions for
barnyardgrass (Echinochloa cruss-galli) control in rice. Weed Technol. 19: 293-297.

Zhang, W., Webster, E. P., and Selim, H. M. 2001. Effect of soil moisture on efficacy of
imazethapyr in greenhouse. Weed Technol. 15:355-359.

Zhao, D. L., Bastiaans, L., Atlin, G. N., and Spiertz, J. H. J., 2007. Interaction of genotype
and management on vegetative growth and weed suppression of aerobic rice. Field Crops
Res. 100: 327-340.

o



"...djl'f‘ﬁ&;«fg_;dbbﬁ)‘{)@})&é\éj;lj&kj)‘”

VoY



