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ABSTRACT

The effects of crop seed densities on mallow weed (Malva rotundifolia) suppression and grain yield of
wheat cultivars was investigated at two separate (weedy and weed free conditions) factorial experiments
with randomized complete block design with four replications. Four spring wheat cultivars (Atila 5,
Yavaros, Zagros and Koohdasht) were sown at four densities. Mallow weed was sown at constant density
of 10 m2. Increasing wheat density significantly increased the grain yield, kernel per spike, spike number
per m2 and plant height. Under weed free conditions, the highest and the lowest grain yield belonged to
Atila5 (3721.7 kg ha?) and Zagros (3040.3 kg ha') cultivars, respectively. Yavaros cultivar had the
highest ability to withstand competition (AWC) and competition index (Cl). Increasing wheat density up
to 500 plant m2 reduced 8.5% of grain yield in competition with mallow compared to 18% in 350 plant
m2. Individual weed biomass was differed among wheat cultivars and crop densities. Mallow had higher
and lower biomass when compete with Yavaros and Zagros cultivars, respectively. In general, the results
showed that the wheat cultivars were different in yield stability and competition with the mallow and
increasing the crop density up to 500 plants m, increased the competitiveness of wheat cultivars with
mallow.
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Table 1. Soil physiochemical characteristics of the experimental field

EC P K N
Depth (cm) (ds.m) PH (SP) (ppm) (ppm) (ppm)
0-30 4.2 7.2 2.1 150 0.011
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Table 2. Wheat cultivars characteristics

Growth duration (day) Origin Cultivar type Cultivar name
180-200 CIMMYT Bread Atila 5
180-200 CIMMYT Durum Yavaros
175-195 CIMMYT-ICARDA Bread Koohdasht
170-190 ICARDA Bread Zagros
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Table3. Analysis of variance of the effect of planting density on grain yield, yield components and stem height of wheat
cultivars at weed-free conditions

S.0v Means of square
df.  Kernel per spike  spike No. per m? TKW Grain yield Plant height

Block 3 4.5ns 257.3ns 0.99ns 40124.2ns 14.3ns
Cultivars (C) 3 574.4%* 1590.8** 38.6**  1923166.4** 98.9**
Density (D) 3 63.4** 1796.0** 282.1**  1689898.1** 134.7%*
C*D 9 19.7ns 526.5ns 18.1ns 215589.8ns T77.7%*
Error 45 6.7 161.9 5.6 47845.5 13.1
C.V. (%) 8.5 6.1 6.4 6.3 5.5

_x;:w.a,u):u(_.}G‘.;&Jbié@wﬁ)!:WQ;E;);;.MQ}LE(.L;%;;Q:
ns, * and**: indicate non insignificant and significant differences at the P=0.05 and 0.01 level respectively.
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Table4. Analysis of variance of the effect of plant density on grain yield, yield components and stem height of wheat cultivars
at weedy conditions

Means of square

S.0.v df.  Kernel per spike  spike No. perm? — TKW Grainyield  Plant height
Block 3 715.8** 4370.9%* 34.0*  3300330.3** 167.0**
Cultivars (C) 3 136.6** 2954.6** 90.32**  251380.8** 168.6**
Density (D) 3 88.85** 166.0** 11.0**  152698.4** 81.2**
C*D 9 60.3ns 150.5ns 16.2ns 130546.2ns 95.3**
Error 45 10.7 79.6 5.9 98740.3 18.2
C.V. (%) 115 5.3 7.3 10.3 6.0

s Ao s S5 2y Sl gl 53 s e sl 5l e Dl pde 5
ns, * and**: indicate non insignificant and significant differences at the P=0.05 and 0.01 level respectively.
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Table 5. Mean comparison of kernel number, fertile tiller per m™ area and 1000-kernel weight (TKW) under weed-free and
weed infected conditions

Treatments Kernel per spike spike No. per m? TKW(g)
Weedy Weed-free R (%) Weedy Weed-free R (%) Weedy Weed-free R (%)
Cultivars
Koohdasht  21b 24b 12.0 334c 400b 16.5 34a 37a 8.0
Atila5  24b 27b 11.0 406a 446a 8.9 31c 35b 8.8
Zagros  34a 36a 55 336b 408b 17.6 32bc 36b 8.5
Yavaros  33a 35a 57 39%a 412b 43 34a 38a 13.0

Density (plant m)

350 25¢ 28b 10.7 352¢ 390c 10.0 35a 4la 14.0
400 27b 29 7.0 356¢ 410b 13.0 34a 38b 10.0
450 28b 3la 9.6 384b 426a 9.8 32b 35¢c 8.5
500 3la 32a 3.1 408a 440a 7.2 29c 31d 6.4

Olges oins OLz3 R0 (gl pme olis o gy ezl e 3 5 Sl by dior O30 elad  tes S i Gy gl S ol o Sle O st s
el B O Loyl 5 4 S (RS

In each column, means with the same letters are not significantly different at 5% of probability level. R: trait reduction under weedy
compared to weed-free conditions.
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Table 6. Mean comparison of the wheat grain yield under weedy and weed-free conditions, ability to withstand competition
(AWC) and competition index (CI) at different wheat cultivars and plant density

Treatments Grain yield (g m?) Competition indices
Weedy Weed-free AWC (%) Cl

Cultivars

Koohdasht 2660b 3268b 81 1.20
Atila5 3374a 3721a 90 1.23
Zagros 2649b 3040b 87 0.54
Yavaros 3498a 3551a 98 1.47
Density (plant m2)

350 2621c 3163c 82 0.71
400 2850c 3204c 88 0.91
450 3192b 3569b 89 111
500 3517a 3844a 91 1.40

A1 (Sl e sl A s s e e 53 5 SOl sl anels g O3l ool cdites S nie oy > glls 45 ole ke (05t a3
In each column, means with same letters are not significantly different at 5% of probability.
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Figure 1. Mean stem height of wheat cultivars under weedy and weed-free conditions
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Table 7. Correlation coefficients between grain yield and wheat height with competition indices under weedy conditions

Grainyield AWC Cl

Plant height
Grain yield 0.13™
AWC 0.61"
Cl -0.17™
Spike m™ -0.04"

0.85™
0.72" 0.44™
097" 0.75"  0.64"

e Lo S c.. Il da,ﬂ B )159;.» ol g J:Q,‘.;u sl (-.,l; sy OLES 5 4k g % NS
ns, * and**: indicate non insignificant and significant differences at the P=0.05 and 0.01 level, respectively.
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Figure 2. Effect of plant density on mean stem height of wheat cultivars under weedy and weed-free conditions
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Table8. Mean comparison of the wheat cultivars and densities on AWC index

Cultivars Density (plant m)
350 400 450 500
Koohdasht 74d 79c 82c 79c
Atila5 89b 90ab 9lab 99
Zagros 73d 85bc 93ab 95a
Yavaros 92ab 96a 97a 97a
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In each column, means with the same letters are not significantly different at 5% of probability level.
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Table 9. Mean comparison of mallow weed dry weight and leaf number in different wheat cultivars densities

Treatments dry weight (g plant™) Leaf per
mallow plant
Cultivars
Koohdasht 1.50c 8.3a
Atilab 1.95b 8.0a
Zagros 3.49 7.1b
Yavaros 1.38¢ 6.4c
Density (plant m)
350 2,59 8.5a
400 2.20b 7.6b
450 2.05¢ 7.0bc
500 1.77d 6.7c
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In each column, means with the same letters are not significantly different at 5% of probability level.

sl o el i db s Sae (culs, Ll i
boaslle 5o g mley 50k ey slass 510l e
U’l\ PLY S IP% J.}m LUR Y] )\))fﬁ rt‘s)\ ji'.’.)
ool il 1y acale Lol oy b Sk
S o iy 0rr Y0 Sl ay oS1S Ll
VS‘JJ)J}:JA.;‘J 5 Sas ol Ol E ol
4 Cowd GOl gme osba cpe ey iy 00
Sl 5 a5 sl SalS 5, L
)Jgfﬁ}‘u\asjﬁﬁuﬁﬁbjwju:ﬁg;@
A Jel s ol B 3, pU) s
‘GJ’AJI")J 43‘}.30" VS‘J:L:LQ\JA}:J:JG_JJJQA&
Sl ST i e (25 oS 3 Shes 4 a8

Al e o 5 BB 0 S Rl b 555 R

el L e 53 S S slia 5 035 S
Jeds STy ol 8 Jpan) 5 it oS
.&:A_A&\)'J_AQLPL{(SJK(G)‘QJWAQ{GJQ)J}
03 S A Sy 038 Sy (RS 5 e
oLl Sl e, STl sdalise esslsb 5 o ST
sl 4 G 20l SUB) e Gl 5 0B,
Q_i\et_?.,\_..u)da}lé_}ggdlﬂte.;ﬁ)\.s)jﬁ-ﬁ<=15)l
Sl G Jal s s VL s Ses Lol 085
Sy 5 acile pLis w536 s s Sl
=35 S S s e Sl 6l
arlpe Cudgdoe L1 Sy Al bl 5 sslsl
slS O 035 ey s G 55 S sl Sl 5 S
AWC , CI da;'—L.i)'lv_'é)Q_i\ (s e
QU dadr) s 0l 5 p Bl plo a4 Cod VL

S 5 4o

34> 9 Jbg;.‘*‘ CJ}UJ s&ﬂb@-vu) d‘j:rj]a.‘)\
s S b iy Ol 1 kS () s
Wy Ll s Vs Ses ol s e

E) uﬁ:})b\iﬁ]ﬂ.‘ &G)‘ Losls OLEs oﬁ)\.ﬁ.ﬁ U’:"S\}



oY

éfm)}hulﬁbdu@)ja)@rgﬁyrf‘;;‘

Auskalniene, O. and Auskalnis, A. 2008. The
influence of spring wheat plant density on
weed suppression and grain  yield.
Zemdirbyste-Agriculture. 95 (3): 5-12.

Auskalnis, A. and Auskalniené, O. 2007. Séjos
laiko ir pasélio tankumo jtaka javy
piktzolétumui. Augalyapsaugai Lietuvoje.
80: 241 — 246.

Baghestani M.A., Zand, E. and Soufizadeh, S.
2006. Iranian winter wheat (Triticum
aestivum L.) interference with weeds: II.
Growth analysis. Pakestan Journal of Weed
Sci. Res. 12 (3): 131-144

Blackshaw, R.E., Semach, G.P. and
O’Donovan, J.T. 2000. Utilization of wheat
seed rate to manage redstem filaree
(Erodium cicutarium) in a zero-ill
cropping system. Weed Technol. 14: 389—
396.

Colquhoun, J., Stoltenberg, D.E., Binning, L.K.
and Boerboom, C.M. 2001. Phenology of
common lambsquarters growth parameters.
Weed Sci. 49: 177-183

Didon, U.M.E. and Bostrom, U. 2003. Growth
and development of six barley (Hordeum
vulgare ssp. vulgare L.) cultivars in
response to a model weed (Sinapis alba
L.). J. Agron. Crop Sci. 189: 409-417.

Doll, H. 1997. The ability of barley to compete
with weeds. Biological Agriculture and
Horticulture. 14: 43-51

Grundy, A.C. and Froud-Williams, R.J. 1993.
The use of cultivar, crop seed rate and
nitrogen level for the suppression of weeds
in winter wheat. Proceeding Brighton Crop
Protection Conference-Weeds. British Crop
Protection Council, Farnham, UK. pp. 997-
1001.

Hakansson, S. 1997. Competitive effects and
competitiveness in annual plant stands, 2:
measurements of plant growth as
influenced by density and relative time of
emergence. Swedish J. Agric. Res. 27: 75—
94,

Korres, N.E. and Froud-Williams, R.G. 2002.
Effects of winter wheat cultivars and seed
rate on the biological characteristics of
naturally occurring weed flora. Weed Res.
Banner. 42 (6): 417-428.

**__emerle, D., Verbeck, B. and Orchard, B.
2001. Ranking the ability of wheat
varieties to compete with Lolium rigidum.
Weed Res. 41: 197-209.

Modhej, A. and Jafarizadeh, S. 2012. Mallow

&l

(Malva spp) competition with spring wheat
(Triticumaestivum) under different levels
of nitrogen. Res. on Crops. 13 (3): 2854-
2860.

Modhej, A., Naderi, A., Emam, Y., Aynehband,
A. and Normohamadi, G. 2008. Effects of
post-anthesis heat stress and nitrogen levels
on grain yield in wheat (T. durum and T.
aestivum) genotypes. International Journal
of Plant Production. 2 (3): 257-268.

Moradi Telavat, M.R., Siadat, S.A., Fathi, G.,
Zand, E. and Alamisaeid, K. 2009. Effect
of nitrogen and herbicide levels on wheat
(Triticum aestivum)  competition  ability
against wild mustard (Sinapis arvensis).
Electronic J. Crop Product. 2 (3), 135-150.
(In Persian with English Abstract).

Niknam Haghighi, A., Kazemeini, S.A. and
Ghadiri, H. 2013. Effects of Nitrogen,
Seeding Rate and Weed Interference on
Growth and Yield of Wheat (Shiraz
Cultivar). Iranian J. Weed Sci. 9: 159-174.
(In Persian with English Abstract)

O’ Donovan, J.T., Harker, K.N., Clayton, G.W.
and Hall, L.M. 2000. Wild oat (Avena
fatua) interference in barley (Hordeum
vulgare) is influenced by barley variety and
seed line rate. Weed Technol. 14: 624-629.

Olsen, J., Kristensen, L. and Weiner, J. 2006.
Effects of density and spatial pattern of
winter wheat on suppression of different
weed species. Weed Sci. 53: 690-694.

Petraitis, V. 2001. Vasariniy kvieciy sé¢jos laikas
ir séklos normos lengvame priemolyje.
Zemdirbysté: mokslo darbai, LZI, LZUU.
Akademija. T.74, p. 89-104.

Powles, S.B., Preston, C., Bryan, 1.B. and
Jutsum, A.R. 1997. Herbicide resistance:
impact and management. Advance in
Agron. 58 (1): 57-93.

Siadat, A., Modhej, A. and Sfahani, M. 2013.
Cereals. Jahad Daneshgahi Mashhad Press.
317 pp. (In Persian).

Tanaka, A., Kawano, K. and Yamaguchi, J.
1966. Photosynthesis, respiration and plant
type of the tropical rice plant. IRRI, Los
Banos, Laguna, Philippines. pp: 5-7.

Watson, P.R., Derksen, D.A. and Van Acker,
R.C. and Blrvine, M.C. 2002. The
contribution of seed seedling, and mature
plant  traits to  barley cultivar
competitiveness against weeds.
Proceedings of the National Meeting-
Canadian Weed Science Society. 49-57.


http://onlinelibrary.wiley.com/doi/10.1111/wre.2002.42.issue-6/issuetoc

()10 jaslacale (Zls dos /(VYWAA) O, K T

0t

Wall, D. 1994. Weed research report. Morden,
Manitoba:  Agriculture and Agri-Food
Canada. p.20.

Weiner, J., Griepentrog, H.W. and Kristensen,
L. 2001. Suppression of weeds by spring

wheat Triticum aestivum increases with
crop density and spatial uniformity. J.
Applied Ecol. 38: 784-790.



