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Introduction

Oilseeds are very important as the raw material for the production of vegetable oil (one of the basic needs of
the society in the food field). Therefore, achieving any success in increasing the amount of production and
supplying as many of these products as possible to meet the domestic needs of the country is considered a
valuable and great success. Safflower, with the scientific name Carthamus tinctorius L., is an annual long-day
plant from the chicory family. Wild mustard (Sinapis arvensis L.), which is also called Brassica kaber in some
literatures, is one of the most important weeds belonging to the Brassicaceae family. Competition can perhaps be
considered the most important biological interference factor effective in determining crops productivity.Effective
management of weeds in agricultural systems is very decisive. Extensive and repeated use of herbicides has led
to the emergence of resistant weed biotypes, which has often increased the cost of control. It has also caused
some concerns about the negative environmental effects of herbicides. When the competition is for light, the
competitive ability of the species is first determined by the morphological traits. The response of crop height to
weed competition is related to the density and intensity of competition and the type of weeds and can be positive
or negative.

Materials and Methods

An split plots experiment based on randomized complete block design with three replication was carried out
in the Research Farm of University of Birjand during the 2018-2019 cropping year. The treatments include four
level of phosphorus fertilizer (0, 25, 50 and 75 kg P,Os ha?) as the main plot and the four wild mustard densities
(0, 7, 14 and 28 pl m?) as subplots. Plant growth characteristics were measured from 150 to 210 days after
planting (DAP) in five stages at 15-day intervals. Also, at the harvest maturity, the yield and yield components of
the crop were determined.

Results and Discussion

According to the results, the highest (35.48 g m?) and lowest (28.23 g m) safflower leaf dry weights were
obtained from control (no-mustard) and 28 pl m? mustard densities at 165 DAP, respectively. The highest (1.67)
and lowest (1.19) leaf area index of safflower were achieved at 210 DAP using 25 and 50 kg P,Os ha®,
respectively. Based on these results, it can be concluded that the most effective level of phosphorus on the

©2024 The author(s). This is an open access article distributed under Creative Commons
= Attribution 4.0 International License (CC BY 4.0).

https://doi.org/10.22067/jpp.2024.84836.1162



https://orcid.org/0000-0002-8985-1260
https://orcid.org/0000-0002-5266-7216
https://orcid.org/0000-0001-7417-2049
mailto:mjamialahmadi@birjand.ac.ir
https://doi.org/10.22067/jpp.2024.84836.1162
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jpp.2024.84836.1162
https://jpp.um.ac.ir/

1FeY Gl o ojlods YA ale (55,9l aulo g pole) ol pl (LS cblas by pdgh 4 yid Yv#

improvement of safflower growth traits (e.g. leaf area and dry weight and stem dry weight) and its competitive
ability was 25 kg P205 ha*, although the its effects were not significant for many traits, and as phosphorus
levels increased, the competition shifted more in favor of wild mustard. In accordance with these results, and
probably due to luxury consumption by weeds, it has been observed that when weed density is high, adding
fertilizer leads to superiority of weed growth over crop (Blackshaw et al., 2008). Also, the highest leaf area
index of mustard (0.63) was obtained at a density of 56 mustard pl m? at 165 DAP and the lowest one of (0.26)
was observed at a density of 14 pl m2 at the same time. It was also observed that the height and leaf area index
of wild mustard were the highest in all measuring stages at higher weed densities, indicating the competitiveness
of the weed. The increase in weed density had a negative impact on the safflower, although insignificant in many
cases, which could be the result of the competitive effect of mustard for resources such as radiation and nutrients
(Wright et al., 1999).

Conclusion

In general, the increase in weed density had a positive effect on the yield and its components in wild mustard
and a negative effect on the safflower, and under these condition, the application of more than 25 kg P.Os ha*
does not have a positive effect on the crop. Thus, it seems that the revision in weed management and the use of
fertilizer as an agronomic strategy can be effective in reducing the crop losses caused by the presence of high
densities of weeds (Clements et al., 2014).
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Table 1- The amount of elements in the soil before and after the cultivation of sour barley pre-planting

Sampling time Element
ping N P K Fe Zn

mg kg™
Before planting 195 5.3 207 10.91 231
After Harvest 190 2.7 40.5 2.798 0.49
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Table 2— ANOVA results for different levels of phosphorus and wild mustard density on dry weight of safflower leaves

Days after emergence

SOV df 50 165 180 195 210
Replication (R) 2 108™  137™ 14.15® 87.45%™ 30477
Phosphorus 3 17.91™ 10.34™ 186™ 43117  117%*
Mainploterror 6 3326™ 122 7670 2535™ 530™

Density 3 90.62 133%  110™ 7175% 40.80"

PxD 9 1366™ 7896™ 172%™ 52077 3731
Subploterror 24 17.69™ 3225™ 8502 29.04™ 28.367

cv (%) 2065™ 1858™ 2353° 18147 24.847

*and ** and ns are respectively significant at the probability level of five and one percent and non-significant.
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Gl 0430)8 oa s cdlby (g3 &l Jaaze jo sy Jo 5
Joee g Siis odle zezs laie (050 YL .(MacMullan, 1994)
oial3-81 Ll 9 595 42 ol (g ptod il el Sy (6,55
oy Sis oale yliee cpl &S ol Jlaml glasyl 3L 4 1) 295
)')])JP"?)—’@G_‘J‘WLQ))')L)‘@PGULJ‘J?‘;))W
olals cladymaly o ol ses @se7 jluilale calises glaasy
(Safahani et al., 2009) ||,\Ken 5 Salaw |y jo cdl)d s
olly 3T gl a8 )18 IS ) pdeg a8 ulsy o 59
e bl ool ol j plaS zun a8 sl Lis ool

S 3 gae (pdimg 33 olS S SS9 s9) slal> ye

o515 ol el 5 Lo 0eSle (o dulie & d295 L
S5 Sy SiS iy il cage paaw plad 3 Ldag Jo)5
O35 Oy 45 S )ygbds A (A8 e Sl g G5y VPO 9 V00
S5 i 1515 4 bgrpe 5 YOIFA (e 40 SO S5 St
0a3LS ol (e 0S5 (A8 e Sl g 59y VPO 3 (g
393 V0 3 (g S35 ats 0F oS e 5l 5 (p )5 VAIDR)
(Y JS5) ol Cowday Candy (8 a3l dm
dale o515 lidl Sl as cowl O] sbsS ol olllas
D 5D b oo el el ol oMy SiiS jg Gyp sla
Elie aye sio 2 3 Gl J3 3 Wi Ve jpa> &S 0D ()18
Syl 03 0 jpd> Cuw (o5 2,8 RS oM IS



VY oLl o o lous FA wlor (6559l ulio g pale) ol pl LS cbilis gl gy 4 pis  YAY

= 30 a
‘o
v a
&= 25 -~
=l
3]
— b
= 20 - b b
€&
[1:3
@ 2 15
o T
ZE
== oD
5= 10
=
% 5 -
(7]
=
=
[ 0] T T T 1
(0] 14 28 56
Wild mustard density {plant m-=)
b
_ 40 -
= a
; 35 H
& b
5 30 - b b
=
E . 25 4
25
B 22 20
T 5
E o 15 A
El
= 10 +
=
‘é‘_)ﬂ 5 4
=
=
- 0 . T . :
0] 14 28 56

Se a3 G je Sl e §9) VPO 3 (pdmg Jo 5 0815
Y Jods) 4yl bze K55 Sy rdaws (ol p o yd

Wild mustard density (plant m-2)
(@ U)o s 31 ot 595 1710 9 (I JSS) (ol Ganw 31 o 95 100 )3 U5 S oSS (339 2 (oilng S35 01,5 ST -Y UG
L5)5 LSD yg0j] (sliao 2 2oy O Jlain] aws )3 I3 xe @oglis asliio gy b (gl uSilio

Figure 2- The effect of wild mustard density on the dry weight of safflower leaves in 150(A) and 165(B) days after greening
Similar letters above columns indicate a non-significant difference at the 5% probability level based on the LSD test.
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Table 3- ANOVA results for different levels of phosphorus and mustard density on the leaf area index of safflower plant

Days after emergence

SOV df 150 165 180 195 210
Replication(R) 2 11.40™ 147" 336™ 0.43™ 1502"™
Phosphorus 3 010™ 0.64m™ 272" 039"  0.47*
Main ploterror 6  0.90™ 3.60™ 077" 0.32™ 0.09"
Density 3 033"  297%  140™ 0.60"™ 024"
PxD 9 0.16™ 055" 238™ 051™ 055m™
The second error 24  0.13™  0.24™  139™ 0.33™ 0.40™
c.v (%) 20.50™ 15.66"™ 19.03"™ 23.38™ 14.05™

*and ** and ns are respectively significant at the probability level of five and one percent and non-significant.
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Figure 3- A: The effect of phosphorus on safflower leaf surface index in the physiological stage 210 days after greening due to

the effect of wild mustard concentration on safflower leaf surface at 165 days after greening
Similar letters above columns indicate a non-significant difference at the 5% probability level based on the LSD test.
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Table 4- The results of analysis of variance of different levels of phosphorus and density on the leaf area index of the mustard

plant
days after emergence
SOV df 150 165 180 195 210

Replication(R) 2 0.058™ 0.079™ 0.156™ 0.0009™  0.0003"
Phosphorus 3 0.016™ 0.080"™ 0.037" 0.0003"™  0.0001"
Main ploterror 6 0.110™ 0.135™ 0.105™ 0.0006™  0.0001"
Density 3 0.459*%* 0.412*%* 0.299** 0.0009™  0.0004"s
PxD 9 0.030™ 0.010™ 0.030™ 0.0007" 0.00007"s
Sub Plot 24 0.022" 0.024" 0.026" 0.0007" 0.00008"

c.v (%) 18.14™ 14.05™ 15.20™ 17.14™ 20.54 s

*and ** and ns are respectively significant at the probability level of five and one percent and non-significant.
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Figure 4- The effect of Wild mustard density on the changes in leaf area index in different stages of measurement (A: 150

days after greening (B: 165 days after greening) (C: 180 days after greening)
Similar letters above columns indicate a non-significant difference at the 5% probability level based on the LSD test.
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Table 5- The results of variance analysis of different levels of phosphorus and density in mustard altitude

Days after emergence

S.0.Vv df

150 165 180 195 210
Replication (R) 2 2395™ 429™  509™  508™ 462"
Phosphorus 3 7329™ 208™  199™ 185"  *197
Mainploterror 6  179™  643™  588™  604™ 612
Density 2 197 322" 269"  293*  300%
PxD 6 77.40™ 145™  171™  149™ 153
Theseconderror 16 42.53™ 66.82™ 74.73"™ 68.73™ 73.50™
cv (%) 1146™ 9.18™ 941" 889  9.13m

*and ** and ns are respectively significant at the probability level of five and one percent and non-significant.
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Figure 5- Scatter diagram of the effect of density on the trend of changes in the height of the mustard plant in different stages
of measurement
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Table 6- The results of analysis of variance of different levels of phosphorus and density of mustard on some agronomic traits

of safflower
df Single head Seed weight per Grain yield
weight head
Replication (R) 2 0.04"s 0.02" 505019 ™
Phosphorus 3 0.18"m 0.05" 19938
Main plot error 6 0.34" 0.13™ 119378 ™
Density 3 0.21*% 0.05* 81098
PxD 9 0.8m 0.03m 999991
Sub Plot 24 0.07" 0.01m 704421
c.v (%) 12.80 12.28 14.43

*and ** and ns are respectively significant at the probability level of five and one percent and non-significant.
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Figure 6- The effect of mustard density on weight of Single head weight of safflower
Similar letters above columns indicate a non-significant difference at the 5% probability level based on the LSD test.
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Figure 7- The effect of mustard density on seed weight according to safflower (gr)
Similar letters above columns indicate a non-significant difference at the 5% probability level based on the LSD test.
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Table 7- Results of variance analysis of different levels of phosphorus and density on some functional traits and yield
components of mustard

Dry Single Seed Pod Pod Single Weight Se_ed

matter . . Pod per weight
S.0v df - plant weight  weight , humber pod

per unit weight /m? /m? number/m er plant weight plant per
- area(g) J Perp J (@ plant(g)
Rep'('g)"“on 2 680 142™ 3502 183" 48849™ 120 0.00027 047" 0.07"s
Phosphorus 3 1028™ 094"  27.08™ 137" 65807™  92.93"  0.0011**  0.13™ 0.05"
Firsterror 6  2295m 370" 62117 205" 29161™  43.11™  0.0001™  0.37™ 0.12"s
Density 2  6802**  56.98** 33587  672**  183611%** 311*  0.0004™  2.30** 0.44%*
PxD 6 1469M 1.05™  1238™  118*  20511™  33.08™  0.0002"  0.13" 0.04
Thgrfifond 16 539™ 1.03™  11.19™ 43.16™  9516™ 21.44™  0.0003™  0.13™ 0.04"s
cv (%) 19.08™  21.49™ 3312™ 2338 25470 13.49™  21.08™  1534™ 503"

*and ** and ns are respectively significant at the probability level of five and one percent and non-significant.
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Table 8- Comparison of the average effect of density on functional traits of mustard plant

Characteristics

Dry matter per unit area (g)
Single plant weight (g)
Pod number/m?
Pod number per plant
Pod weight per plant (g)
Seed weight per plant (g)

Density
14 28 56
97.12°¢ 120° 1442
6.942 4.21b 2.58¢
270¢ 3900 5152
19.282 131>  9.20°
1.512 1.12b 0.64¢
0592  0.35P 0.21°

In each row and for each trait, different letters indicate a significant difference at the %5 probability level with the LSD test.
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