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Table 1- Analysis of variance of the effect of sowing method of onion and nitrogen levels on height of onion

a4 (Mean squares) sla po (Sl
Ol oo Source of variation ] Weeks after planting cuils’ ;1 (s 4
df 2 ] 6 8 10

LSS Replication 2 1.62 7.0 2.74 1.0 3.21
s b, Sowing method (A) 2 769.76"  1851.08"  3928.17 = 274177 17026
oyt zakaw Levels of nitrogen (B) 2 32,96 75.25" 62.36 55.44" 68.47
AxB 4 583" 12.08™ 53.11° 46.55" 56.52"

s Error 16 0.660 6.29 2.40 487 1.26

s gy /CV - 5.68 9.92 4.36 4.85 2.04

2oy ) 50 Jlain] mdaw )3 I gxe g Jl3 pxe pf i ga w9 % NS
ns, * and ** means non- significant and significant at the 5 and 1% probability levels, respectively.

(o W) (STyos 5l £U5)) 22 (35955 395 ilises Tobams g jly CudlS (B9, g9 Jillle O ST (ke Ol lio Y Jga
Table 2- Comparisons of means for interaction effects of onion sowing method and different nitrogen levels on height of onion

Sl Cwil gy E5 Bjarw 355 Tokw Cails’ 1 g i
Sowing method nitrogen levels Weeks after planting
of onion (kg ha™) 2 4 6 3 10
aily 50 26.0° 34.6° 50.7° 60.3 59.0¢
Anion set 100 22.0° 40.0% 54.3° 60.0° 72.0°
150 20.7° 43.3° 63.0° 58.0% 64.0°
2 popiins CuiS 50 6.0 9.3 14.8° 24.3¢ 42.5°
Direct seeding 100 5.3 12.0° 14.9° 28.0° 40.3'
150 2.2 10.6° 13.0° 25.3¢ 34.79
oL 50 15.7¢ 21.8¢ 32.3¢ 43.3° 59.3¢
Transplant 100 17.2° 28.3¢ 40.0° 54.3° 61.7¢
150 13.7° 27.3° 37.0° 55.3 60.0

)5 b b g)ls gxe MBI FLSD g0l (oluly alie cdgs b claodly
Data followed by the same letters are not significantly different based on FLSD test.
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Figure 1- Changes of onion plant height during growth season influenced by different planting methods (a) and different
levels of nitrogen (b) (Vertical lines on each sampling represent LSD value at the 5% level)
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Table 3- Analysis of variance of the effect of sowing methods of onion and nitrogen levels on leaf number of onion

a0 (Mean squares) ol po (WSl
©lytd gilio Source of variation 83150 Weeks after planting cwils’ ;1 s aids
df 2 4 6 8 10

S Replication 2 0.48 0.14 1.81 0.70 0.77
cuslS’ b, Sowing method (A) 2 38.25 72.48" 108.59" 164.03" 180.11"
039 ok Levels of nitrogen (B) 2 0.03™ 0.14™ 0.25™ 11.25" 31447
AxB 4 0.09™ 0.14™ 0.37™ 1559 3455

s Error 16 0.18 0.43 0.35 1.28 0.48

W ST /CV - 14.70 13.98 9.31 14.24 7.29

Jopd ) 90 Jloxs! pdaw )3 I dze g )l Sxe puf i S s g % NS
ns, * and ** means non- significant and significant at the 5 and 1% probability levels, respectively.
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Table 4- Comparisons of means for interaction effects of onion sowing method and different nitrogen
levels on leaf number of onion

b Cudls g, £
Sowing method

03870 355 Coboe

levels of nitrogen

CodlS 5 gy kb
Weeks after planting

of onion (kg ha™) 8 10
4l 50 8.66° 9.33¢
Anion set 100 16.0° 20.0%
150 13.33° 11.0%
I oo CutS 50 4.33°f 5.0°
Direct seeding 100 5.0f 4.66°
150 4.66" 433
ol 50 7.33¢ 10.0%
Transplant 100 7.0% 10.33°«
150 6.33% 11.33°

Sl o b (6l dme S| FLSD O?‘}-l bl y lie gy b slaodl
Data followed by the same letters are not significantly different based on FLSD test.
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Figure 2- Changes of onion plant leaf number during growth season influenced by different planting methods (a) and
different levels of nitrogen (b) (Vertical lines on each sampling represent LSD value at the 5% level)
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Table 5- Analysis of variance of the effect of sowing methods of onion and nitrogen levels on leaf area index of onion

a> (Mean squares) ol po Sl
e o Source of variation 8330 Weeks after planting cuwils’ ;1 g aiis
df 4 6 8 10

S Replication 2 0.001 0.001 0.0004 0.003
s s, Sowing method ~ (A) 2 0.051" 0216~ 0.442" 0.685
O59r sk Levels of nitrogen (B) 2 0.0008™ 0.002" 0.008™ 0.037"
AxB 4 0.0008"™ 0.002" 0.003" 0.022"

s Error 16 0.0006 0.0009 0.0008 0.001

Slyeedd oy /CV - 32.60 17.74 11.38 11.18

Jopd Y 90 Jlos! pdaw )3 I dze g )l Sxe juf i S s g % NS
ns, * and ** means non- significant and significant at the 5 and 1% probability levels, respectively.
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Table 6- Comparisons of means for interaction effects of onion sowing method and different nitrogen levels on leaf area index

S Cuidls g, £ 039545 395 Tobw CodlS 51 gy wid
Sowing method levels of nitrogen Weeks after planting

of onion (kg ha™) 6 8 10
aily 50 0.269" 0.401° 0.413°
Anion set 100 0.316° 0.494? 0.725°
150 0.372° 0.486° 0.624°
7 s CuiS 50 0.012° 0.024° 0.054°
Direct seeding 100 0.009¢ 0.016° 0.037¢
150 0.009¢ 0.016° 0.028°
A 50 0.179° 0.231¢ 0.327¢
Transplant 100 0.198° 0.326° 0.415°
150 0.179° 0.257¢ 0.373%

.AS)\AS o2 b d)b@’*" sl FLSD O}A)"\ u"’L""ﬁ Llie g_é5)> b ool

Data followed by the same letters are not significantly different based on FLSD test.
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Figure 3- Changes of onion plant leaf area index during growth season influenced by different planting methods (a) and
different levels of nitrogen (b) (Vertical lines on each sampling represent LSD value at the 5% level)



WAD 5l o) oylods OF ol eyl £l5 Sleiidafs 4 pds YA

St e lep eIl SWUS (59 2 59 Tobw 9 sl Sl g, BT il lg rjad gl Y Jgaa
Table 7- Analysis of variance of the effect of sowing methods of onion and nitrogen levels on shoot dry weight of onion

a0 (Mean squares) ol po (WSl
©lytd gilio Source of variation 83150 Weeks after planting cwils’ ;1 s aids
df 2 4 6 8 10

S Replication 2 0.0007 0.008 0.004 0.686 0.039
<l ) Sowing method (A) 2 0.187" 2.906 7.754" 20.297" 21.421"
0395 gl Levels of nitrogen (B) 2 0.002” 0.095" 0.244™ 2.682" 5.022"

AxB 4 0.004™ 0.069" 0.304" 0.950 410"

s Error 16 0.0002 0.014 0.01 0.196 0.076

Oyt /CV - 13.92 27.68 12.91 30.11 13.99

Jopd ) 90 Jloxs! pdaw )3 I dze g )l Sxe puf i S s g % NS
ns, * and ** means non- significant and significant at the 5 and 1% probability levels, respectively.
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Table 8- Comparisons of means for interaction effects of onion sowing method and different nitrogen levels on shoot dry
weight of onion

S Gl gy g ik 395 Tobw ColS 1 gy Wi
Sowing method nitrogen levels Weeks after planting
of onion (kg ha®) 2 4 6 8 10
asly 50 0.336° 0.794° 1.342° 2.379° 1.437¢
Anion set 100 0.218° 1.086° 1.725° 4.335° 5.565°%
150 0.293" 1.346° 2.392° 2.488° 3.320°
154 popiane S 50 0.014° 0.010° 0.023¢ 0.116¢ 0.559°
Direct seeding 100 0.012° 0.010° 0.022° 0.070¢ 0.283°
150 0.003¢ 0.003¢ 0.022° 0.075¢ 0.247°
o 50 0.056¢ 0.156% 0.536° 0.791% 1.678¢
Transplant 100 0.078¢ 0.234¢ 0.550° 1.884° 2.304°
150 0.059¢ 0.223¢ 0.470¢ 1.092° 2.174°

)5 b b g)ls gxe MBI FLSD g0l (ololy alie cdgs b claodly
Data followed by the same letters are not significantly different based on FLSD test.
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Figure 4- Changes of onion plant shoot dry weight during growth season influenced by different planting methods (a) and
different levels of nitrogen (b) (Vertical lines on each sampling represent LSD value at the 5% level)



YD 5l O oylods AF o oyl pl oo ly) Slesiurgdy s pis YV @

Sisd S SUS (59 2 05e% Tk 9 5l Sl g, ST bl e gl - Jgaa
Table 9- Analysis of variance of the effect of sowing methods of onion and nitrogen levels on dry weight of onion

a0 (Mean squares) ol po (WSl
©lytd gilio Source of variation 83150 Weeks after planting cuwils’ ;1 s aids
df 2 4 6 8 10

S Replication 2 0.00001 0.021 0.009 0.002 0.058
culS by, Sowing method (A) 2 0.182" 0196 1.844" 09217 2579
039 ok Levels of nitrogen (B) 0.004” 0.052" 0.04" 2.035™ 0.181"
AxB 4 0.005" 0.053" 0.006™ 0.03™ 0.314"

s Error 16 0.0002 0.012 0.006 0.015 0.041
Syt oyt /CV - 15.54 41.66 19.91 18.63 27.78

Jopd ) 90 Jloxs! pdaw )3 I dze g )l Sxe puf i S s g % NS
ns, * and ** means non- significant and significant at the 5 and 1% probability levels, respectively.
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Figure 5- Changes of onion dry weight during growth season influenced by different planting methods (a) and different levels
of nitrogen (b) (Vertical lines on each sampling represent LSD value at the 5% level)
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Introduction

Human always has looked for improving food production through increasing crops yield. In this path, weeds
through competition with crop for environmental factors and inputs have reduced the quantity and quality of
crop products. Competition for nitrogen absorption not only is the most common form of intra-specific
competition amongst crop plants, but also is the most popular form of inter-specific competition in the system of
weed-crop interference. Therefore, understanding the method of nitrogen absorption and its allocation in
competing plants, will be a key tool to improve weed management strategies.

Materials and Methods

In order to study the effect of sowing method and nitrogen rate on the growth pattern of onion under
interference with purple nutsedge, a factorial experiment based on a randomized complete block design was
conducted with three replications at the Research Greenhouse of University of Birjand in 2013. The first factor
included three sowing methods of onion (seed sowing, onion set and transplanting) and the second factor
consisted of three levels of nitrogen (50, 100 and 150 kg N ha™, equivalent of 25, 50 and 75 mg N kg™ soil) that
urea fertilizer with a purity of 46% was used for this purpose.

Results and Discussion

The results of the analysis of variance showed that nitrogen levels had significant effects on plant height,
leaf area index as well as aboveground and bulb dry weights. Furthermore, sowing methods revealed significant
effects on plant height, leaf number, leaf area index as well as aboveground and bulb dry weights. Moreover, the
interaction between sowing methods and levels of nitrogen had a significant effect on plant height, leaf area
index and aboveground dry weight, while it had no significant effect on leaf number and bulb dry weight. The
results of the comparisons of the means of onion planting methods and nitrogen levels interactions confirmed
that the superiority of the influence of onion set were planted method and high level of nitrogen in plant height
trait, so that the maximum plant height was obtained where onion set methods and high nitrogen levels were
applied during the growing season. In addition, the lowest plant height during the growing season was observed
where the direct seed sowing method and 150 kg N ha™ were used. The lowest leaf number during the growing
season were obtained from direct seed sowing method and the leaf number per plant in this method of planting
was 4.33 and 4.66 at eight and ten weeks after planting, respectively. The greatest number of onion leaves was
produced in onion set planting method and the leaf number per plant in this method was 12.66 and 13.44 at eight
and ten weeks after planting, respectively. The highest leaf area index of onion plants during the growing season
was observed under onion set planting method and high levels of nitrogen, while the lowest value of this trait
was obtained from direct seed planting method. During the growing season, the maximum shoot dry weight of
onions was observed where the onion set planting method and high levels of nitrogen were employed. At eight
and ten weeks after planting, the maximum amount of this trait was obtained from 100 kg N ha™ that was about
4.335 and 5.565 gr plant*, respectively.

Conclusions

Onion growth pattern under interfering with purple nutsedge demonstrated that the highest and lowest growth
of onion plants were obtained where onion sets and seed sowing planting methods were employed, respectively.
Moreover, changes of growth characteristics of onion under different levels of nitrogen fertilizer and interference
conditions illustrated that the maximum and minimum amount of onions growth were obtained at 100 and 50 kq
N ha™, respectively. In conclusion, the superiority of applying the onion set planting method and 100 kg N ha
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improved onion growth where it competes with purple nutsedge. Thus, in order to minimize the yield damage
due to purple nutsedge presence, application of 100 kg N ha™ and using the onion set planting method can be
recommended as the most appropriate treatment in the management of infected farms with purple nutsedge.
However, this study was conducted under greenhouse conditions and there is no doubt that the study should be
repeated in the field to verify these results.
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