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Effect of fertilizers and cover crops on weed control and some quality
characteristics of safflower (Carthamus tinctorius)
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ABSTRACT

This experiment was carried out as factorial based on a randomized complete block design with three
replications at the farm of Urumia University in 2013. Treatments included the cultivation of cover crops
(red clover, matter pea, hairy vetch, bitter vetch) along the safflower rows and two control treatments
[safflower planting with (control 1) and without weeds (control 2)] as the first factor and the application of
organic manure and different amounts of chemical fertilizer systems (high, medium, and low) as the second
factor. Results showed that hairy vetch and bitter vetch under different chemical fertilizer systems had the
most effects on reducing the relative biomass of grasses and broad leaf weeds. In all the fertilizer systems,
the highest seed phosphorus and potassium concentrations, grain and protein yield obtained from safflower
plots without weeds or cover crops (control 1). Based on the results, by reducing the use of chemical
fertilizers, the role of cover crops with increasing safflower seed nutrients became more pronounced. Use
of hairy vetch as the cover crop in an organic fertilizer system increased the grain and protein yield of
safflower by 74.83 and 79.15%, respectively, compared to plots without weed control (control 2) in a
medium fertilizer system. Therefore, cover crops are appropriate tools for weed management in sustainable
agricultural systems.
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Table 1. Variance analysis (mean of squares) of the effects of cover crops and different fertilizer systems
On relative weed biomass in safflower field

Source of df First sampling Second sampling Third sampling Fourth sampling
variation

Broad Grasses Broad Grasses Broad Grasses Broad Grasses

leaf leaf leaf leaf

Replication 2 10.43™ 172.22™ 386.68™ 99.14" 19.44" 103.65™ 144.25™ 387.18"
Fertilizer systems 3 1751.97" 4368.64™ 2288.79" 3939.66™  479.27™  154359™ 5192.95" 1829.97"
()]
Cover crop C) 4 294.90™ 868.16" 340.20"  967.42™  216.98"  757.84™  473.60"  726.79"
FxC 12 106.44™  1705.33"  226.97™ 64.51" 69.86™ 222.96™ 92.56" 170.40™
Error 38 22.64 353.79 49.40 25.04 43.98 46.42 78.46 91.46
C.V (%) 19.36 24.56 16.70 16.56 15.35 15.24 19.45 18.32
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* ** and ns: Significant differences at 5% and 1% of probability levels and non-significant, respectively.
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Table 2. Relative weed biomass in safflower field under the effects of cover crops and different fertilizer
systems

Relative weed biomass (%)

First sampling Second sampling Third sampling

Fertilizer systems Cover crop Broad leaved Grasses Broad leaved Grasses Grasses
Hairy vetch 38.37b 55.75 bed 55.21 bc 4596 b 35.03 ef
High Grass pea 35.84 bc 71.48 abc 68.39 a 62.71a 46.17 de
Red clover 50.71a 57.33 bed 60.62 ab 69.76 a 33.91 ef
Bitter vetch 29.04 cd 77.34 ab 49.34 bed 41.16b 32.63f
Hairy vetch 24.52 de 32.07 def 36.93 defg 24.34 cd 39.78 def
Medium Grass pea 36.62 bc 41.52 cdef 48.51 bed 29.67c 75.88 a
Red clover 37.05 bc 40.74 cdef 48.45 bed 31.84c 59.04 bc
Bitter vetch 25.11de 48.17 bcde 28.30 gh 18.79 de 51.83 bed
Hairy vetch 11.30 gh 13 ef 20.06 h 4.67f 46.23 de
Low Grass pea 16.54 efg 28.59 def 25.10 gh 15.07 e 48.93 cd
Red clover 22.28 def 35.86 cdef 33.02 efgh 19.58 de 63.03b
Bitter vetch 11.95gh 26.52 def 21.11h 6.08 f 49.44 cd
Hairy vetch 450 h 92.07a 30.61 fgh 16.7 de 31.64f
. Grass pea 13.88 fg 101.43a 43 cdef 29.59 ¢ 40.97 def
Organic manure Red clover 13.96 fg 51.92 bed 44.62 cde 42641 43.87 def
Bitter vetch 21.56 def 10.08 f 59.87 ab 24.62 cd 16.49 g
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Means with the same letters in the same column are not significantly different based on Duncan’s multiple
range test (P<0.05).
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Table 3. Relative weed biomass in safflower field under the effects of different fertilizer systems.

Relative weed biomass (%)

Third sampling

Fourth sampling

Fertilizer systems Broad leaved Broad leaved Grasses
High 52.03a 7351a 67.26 a
Medium 43.46b 47.42b 51.83b
Low 38.58b 24.90d 37.02¢
Organic manure 38.67 b 36.25¢ 52.62 b

50 e )8 iy Jlaisl pdass o SSls 9051 ool S sire BB 5ty 10 S i By i il slo . Sl
Means with the same letters in the same column are not significantly different based on Duncan’s multiple range test

(P<0.05).
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Table 4. Relative weed biomass in safflower under the effects of cover crops.
Relative weed biomass (%)
Third sampling Fourth sampling
Broad leaved  Broad leaved  Grasses

Cover crops

Hairy vetch 39.37b 39.19b 41.24b
Grass pea 4595a 50.06 a 53.71a
Red clover 47.68 a 51.71a 59.66 a
Bitter vetch 39.75 b 41.11b 54,12 a
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Means with the same letters in the same column are not significantly different based on Duncan’s multiple range test
(P<0.05).
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Table 5. Variance analysis of the quality traits of safflower under the effects of cover crops and different
fertilizer systems

Seed nitrogen Seed Seed

Soqrc_e of df  concentration potassium phosphorus Seed protein Protein yield Seed yield
variation . - concentration

concentration concentration
Replication 2 1.18™ 0.00007" 0.0001" 46.34™ 30867.84" 377862.82"
Fertilizer 3 0.81" 0.0078™ 0.0077™ 32" 85058.54”  1247532.73"
systems (F)
Cover crop (C) 5 0.56" 0.018™ 0.015™ 22,117 457896.52™ 7885263.71™
FxC 15 0.26"™ 0.0005™ 0.0005™ 10.51™ 19298.96™ 288334.02™
Error 46 0.19 0.00002 0.00009 7.75 6655.90 82106.43
C.V (%) 13.10 2.20 0.44 13.10 37.03 29.15

Al e o e (g 5lel BMS pas 5 oo, G g i Jleil zghaw [ )l sire (g kel M| Kilis s say NS g *F G*
*, **and ns: Significant difference at 5% and 1% of levels probability and non-significant, respectively.

(5955 Gilizs slapiunw b cov KI5 Slio (S Sl dnslic -F g
Table 6. Mean comparison of some safflower traits under the effects of different fertilizer systems
Fertilizer systems  Seed nitrogen concentration (%)  Seed protein concentration (%)

High 3.47a 21.69a
Medium 3.49 21.83a
Low 3.08b 19.27b
Organic manure 3.55a 22.18a

L3505 do s iy Jletil a0 S5Is fyge3T el 1 (610 sime BB (ygin ;o 40 S piie g, sl sla ke
Means with the same letters in the same column are not significantly different based on Duncan’s multiple range test

(P<0.05).
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Table 7. Mean comparison of some safflower traits under the effects ofcover crops

Cover crop Seed nitrogen concentration (%)  Seed protein concentration (%)
Hairy vetch 3.56ab 22.26ab

Grass pea 3.36abc 21.01abc

Red clover 3.29bc 20.56bc

Bitter vetch 3.39%ahc 21.19abc

*Control (1) 3.71a 23.18a

**Control (2) 3.08c 19.27¢

S5 canS F L5 a0 i Jletsl e 50 (S5 faeT bl (g0 sire B (gt S0 0 S pie g > gl sl Sile

(g9 dald) 5,0 dile 4 0oyl 5 Liidgs olS (9o slacs S 50 5,5 catS (S wals) ;e ke e slacs S e
Means with the same letters in the same column are not significantly different based on Duncan’s multiple range test
(P<0.05). *: Safflower grown in plots without weed (Control 1), **: Safflower grown in plots without cover crop and

containing weed (Control 2).
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Table 8. Mean comparison of the safflower quality traits under the effects of cover crops and different
fertilizer systems

Fertilizer ~ Cover crop Seed potassium Seed phosphorus Protein yield Seed yield
systems concentration (%) concentration (%) (Kg/ha) (Kg/ha)
Hairy vetch 0.262gh 2.283ef 203.48 defg 850.3c-h
Grass pea 0.258hi 2.278fg 157.95defg 692.8c-i
High Red clover 0.255hi 2.276fg 197.43defg 899.9¢-f
Bitter vetch 0.257hi 2.279f 218.52 def 1091.3cd
*Control (1) 0.326a 2.344a 794.21a 3431.6a
**Control (2) 0.183n 2.204Im 72.55fg 400.9e-i
Hairy vetch 0.239j 2.273fgh 148.52defg 647.0c-i
Grass pea 0.237j 2.258hi 159.33defg 741.5¢c-i
Medium  Red clover 0.227k 2.248ij 148.10defg 626.4c-i
Bitter vetch 0.252i 2.260ghi 164.54defg 822.1c-i
*Control (1) 0.310b 2.331ab 797.63a 3048.7a
**Control (2) 0.178no 2.220kl 57.20fg 296.1hi
Hairy vetch 0.226k 2.247ij 89.66efg 467.9e-i
Grass pea 0.216l 2.246ij 50.28 g 262.4i
Low Red clover 0.200m 2.221Kl 57.81fg 328.1hi
Bitter vetch 0.225k 2.246j 66.89fg 346.3f-i
*Control (1) 0.288cd 2.245ij 382.55hc 1919.5b
**Control (2) 0.1740 2.195m 69.80fg 334.7g-i
Hairy vetch 0.289cd 2.309cd 274.46¢cd 1176.7c
Grass pea 0.277¢f 2.306¢cd 186.97defg 894.2¢c-g
Organic Red clover 0.271fg 2.292def 170.66 defg 780.9c-i
manure Bitter vetch 0.285de 2.298de 240.43de 917.1c-e
*Control (1) 0.297c 2.316bc 503.74b 2017.1b
**Control (2) 0.199m 2.237jk 104.93efg 566.1d-i

S5 a5l a0 i Jletsl e 50 S50 fael bl (60 sire B (gt o 10 S e g > gl sl Sile
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Means with the same letters in the same column are not significantly different based on Duncan’s multiple range test
(P<0.05). *: Safflower grown in plots without weed (Control 1), **: Safflower grown in plots without cover crop and

containing weed (Control 2).
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