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Article Info ABSTRACT

Article type: Background and Objectives: Weed competition for resources and food is
Full Length Research Paper  one of the most important limiting factors in soybean production, and weed
interference can significantly reduce soybean yield. Today, one of the
solutions to deal with these unwanted plants on farms is the use of stress
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Accepted: 05.25.2024 seed priming and foliar application of micronutrients was investigated on
yield, yield attributes and some qualitative traits of soybean under weed
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Harvest index, . . Lo .
Pretreatment, Materials and Methods: In this research, seed priming and foliar
Protein percentage and yield, ~ application of micronutrients were investigated on yield, yield attributes
Oil percentage and yield, and some qualitative traits of soybean cv. Kowsar under weed stress as a
Salicylic acid factorial experiment based on a completely randomized block design

during 2020-2021 at Qorveh (Kurdistan province) in three replications.
salicylic acid priming with a concentration of 0.5 mM, hydropriming and
no-priming, hand weeding in three levels no-weeding, once weeding and
twice weeding and foliar application of micronutrients in four levels
include foliar application with water (control), zinc sulfate with a
concentration of 0.03%, manganese sulfate with a concentration of 0.03%
and 9% iron chelate were the treatments of this experiment.

Results: Based on the results, the parameters of the yield attributes such as
the number of pods per plant, number of seeds per pod, number of seeds
per plant and the harvest index showed improvement of yield in the
pretreatment of seeds with salicylic acid under stress/non-stress conditions.
Plant height, seed yield, biological yield, percentage and yield of protein
and percentage and vyield of oil were affected by the interaction of seed
pretreatment, weeding and foliar application, so that with the application of
seed pretreatment, with and without weeding conditions and foliar
application with micronutrient elements, plant height, seed and biological
yield, oil percentage and oil yield showed a significant increase than foliar
application with water. The research findings show that the highest number
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of pods per plant was obtained in the twice-weeding and foliar application
with iron so the number of pods per plant increased by 39.77% compared
to the treatment of no-weeding and foliar spraying with water. Unlike seed
oil, seed protein decreased under the pretreatment of seeds with salicylic
acid and foliar application of micronutrients but yield protein in seed
pretreatment with salicylic acid and foliar application of iron with once
weeding had its highest value in soybean. Pretreatment of seeds and foliar
application of micronutrient elements at all levels of weeding increased the
percentage of soybean oil compared to the control treatment so that in the
treatment non-prime and foliar application with water, weeding increased
10.17% of soybean oil than the control treatment. In most of the studied
traits, the pretreatment of seeds with salicylic acid compared to the
pretreatment of seeds with water, was able to create more favourable
conditions in the presence of weeds and without weeds, so that salicylic
acid priming and iron foliar apllication, only with once weeding, had the
same grain yield as salicylic acid priming and manganese and zinc foliar
application in twice weeding conditions.

Conclusion: Based on the findings of this research, salicylic acid priming
and iron foliar application, can reduce at least one-time hand weeding of
the field, which can save the time and cost of hand weeding or lack of
chemical herbicides application to conserve soil resources and avoid
contamination of the environment.
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Table 1. Meteorological data for Qorveh county during the growing season.
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Table 2. Physical and chemical properties of the experimental field soil.
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Table 3. Mean square values of priming, weeding and foliar application of micronutrient elements effect on
yield attributes of soybean cv. Kausar.
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1.99™ 2320.81 2.05 354.98 0.43™ 3.69™ 2 ) ool
Seed Priming
o o e . . . W) s
62.34 2110.33 3.35 81.01 7.31 78.85 2 -
Weeding
. . . . " F) sl
23.29™ 353.48 0.60 35.71 8.15 116.66 3 ® e
Foliar application
5.53" 122.81° 0.12" 7.45" 4.04" 5.37" 4 P*W
21.76™ 3.62™ 0.07"™ 2.84"™ 2.39" 115.97" 6 P*F
14.37™ 7.16™ 059" 25.20° 0.09™ 4.99™ 6 W*F
11.50™ 11.22™ 0.11"™ 5.40™ 0.08™ 45.68" 12 P*W*F
2olesT ol
11.74 44,59 0.12 11.20 0.64 15.84 70 e
Error
13) ol s o g
9.79 13.98 2.49 8.68 9.38 4.84 (h222) Sl o 2

CV (%)
)12@&":}:’9}“);0 ‘J-"’)Q\ JW‘CEG—AJJ Jl:L;'\M \_,.:SJ_TA{nS}ﬁ; :Hr
** *and ™ are significant at P<0.01, P<0.05 and non-significant respectively

1- Proximal meristem
™
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Table 4. Means comparison of interaction between priming, weeding and foliar application on plant height
and seed yield of soybesn cv. Kausar.

(;L:i.ajzpfjl.:S)A_'«\::Jﬁw (}:AJ:_"LN)GJ{CL&J). P pIE R Sles i
Grain yield (kg/ha) Plant height (cm) Foliar application Weeding Priming
970.51+133° 74.50+1.411 < (Water)
1085.42+163" 80.77+2.74% S35 D s (ZNSO,) s 9
1052.49+101" 77.13+2.09%" 38 S s (MNSOy) No-weeding
1186.61+210° 82.20+2.14* o=l (Iron chelate)
1190.27+202" 78.23+1.14% ol (Water)
1610.86+135" 83.852.06*9 S35 oW 5 (ZnSOy) s b st O
1543.36+158"™ 76.90+2.24%" 5Ks iy (MNSO,) Once weeding No-priming
1788.17+128" 82.43+2.17"" »»l (Iron chelate)
1232.34£350 82.972,02*9 ol (Water)
1941.98+260" 83.10+3.96™¢ S50 oW (ZnSOL) s b g
1772.99+1431 87.70+2.38*¢ 38 DWW s (MNSOy) Twice weeding
2110.01£252° 85.83+2.33%" a1 (Iron chelate)
1262.81+149° 76.63+2.44%" o1 (Water)
1798.53+163" 81.73+2.04™ S5 DU e (ZNSO) s O3
1716.51+93 80.27+3.83%1 5Ks Sl yr (MNSO,) No-weeding
1937.432222" 85.95+3.15% -l (Iron chelate)
1331.43+174° 78.20+1.47" ol (Water)
1636.20+195" 79.6022.04% S5 DM 5 (ZNSO) s b T st
1614.67+168" 84.40+2.03*¢ 5K W 5 (MNSO,) Once weeding Hydropriming
2039.74+336° 86.3022.49* »! (Iron chelate)

1555.15+248'™
1856.12+248%

83.40+2.13%9
80.80+2.25%"

o (Water)
G5 DM 4ue (ZNSOy)

e ok 52

1903.44+198™ 80.53+2.75%1 38 Sl s (MNSO,) Twui: weeding

2223.30£303° 88.97+3.11% a1 (Iron chelate)
1538.57+323'™ 74.63+1.37" <1 (Water)
1570.97+1744™ 79.90+1.61% S35 W 4 (ZNSO,) s 5

2121.49+98° 83.13+2.41%9 & oW s (MNSOy) No-weeding

2330.46+127° 83.00£2.16%9 ! (Iron chelate)
1518.49+136™ 76.8021.78%" o (Water) N
1749.40+175) 83.03+2.01° S35 Sy (ZNSO) s &J;JJL'
1545.964214"™ 83.33:2.73" S DU (MISO)  Onceweeding  galicylic acid
2337.08+176° 89.53+2.11%® -»! (Iron chelate) priming
1485.64+103" 80.93+2.27% o1 (Water)

2347.83+149" 88.72+2.06" S35 W4 (ZNSO,) s g3

2403.15+257° 87.57+2.82% 30 Sl 5 (MNSO,) Twice weeding

2509.74+266° 89.83+2.95° a1 (Iron chelate)

L Ao 53 0 pmlave 53 (5l3 me M| (Dt b 5 oL Gy L s Sl
Means with same letter in each column, are not diferent statistically significant at P<0.05
Ll Mol kil sladl £, Sl ) s 4 sl
The values are as the means+SE

v
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Fig. 1. Means comparison of interaction between seed priming and different levels of weeding (a) and
interaction between seed priming and different levels of foliar application (b) on Number of branches.
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Fig. 2. Means comparison of different treatment of seed priming (a) and interaction between weeding and
different levels of foliar application (b) on number of pods per plant.
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Fig. 3. Means comparison of different treatment of seed priming (a) and interaction between weeding and
different levels of foliar application (b) on number of grains per pod.
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Fig. 4. Means comparison of Foliar application micronutrients (a) and interaction between seed priming and
different levels of weeding (b) on number of grains per plant.
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Table 5. Mean square values of priming, weeding and foliar application of micronutrient elements effect on
grain yield, biological yield and some qualitative traits of soybean cv. Kausar.

(MS) Sla o Sile

: s Shes oels s Shes ro? Sl i ct.n
] 1> 4 < : iIs 5 Shes S50 S f
S 23] MJ.J;J.) oo Grain = S Mb-bf- . vzri;ct?oz
Oi] ield Grain oil Protein protein Harevst Biological Grainyield  (df)
y yield index yield
79754.93 57.36 368724.57 246.21 710.45 1085983.02 1206870.12 2 *
Replication
sk o P Lol &
9767.75™ 2.49 57368.40™ 25.47 4.03® 294944.41™ 306548.49™ 2 o i
Seed Priming
88456.94 143.93 414991.31 683.37 1168.23 452081.72" 470567.69™ 2 W) s
Weeding
- . F) b
5935.85™ 24.49 27462.89™ 113.94 181.75™ 137632.75™ 182265.93™ 3 <_>J‘” J’k"‘
Foliar application
38626.52" 273" 39410.63™ 16.64™ 704.90 678896.58" 472262.93" 4 P*W
27550.09™ 0.53" 128035.39" 237" 651.33" 1224477.68™  1129302.66" 6 P*F
2743336  46.02" 126999.84" 214.28" 82.26™ 155129.78™ 194905.38™ 6 WHF
11132.49™ 238" 52091.68" 11.95™ 258.59™ 51444850 483414.11° 12 P*W*F
solasl el
5129.46 0.06 23268.39 0.04 156.74 269770.06 246133.11 70 LR
Error
s .
8.25 3.67 7.90 6.26 7.92 12.33 14.89 (0233) s e 22

CV (%)

)1:ﬁ»ﬂbjw):0‘w)>\JL@‘CE“):J\:&M%JJA{HS) ¢

E S

** *and "™ are significant at P<0.01, P<0.05 and non-significant respectively
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Table 6. Means comparison of interaction between priming, weeding and foliar application on biological yield
and seed protein of soybesn cv. Kausar.

(oy3) @ls (s LS 3 p S4hS) K3l Shee b sl TS e
Grain protein (%) Biological yield (kg/ha) Foliar application Weeding Priming
31.78+1.27 3318.76+225° | (Water)
30.20+0.99" 410086271 &35 Sy (ZnSO4) s Ok
30.93+1.09 3821.43+319' 5% Sl 5 (MNSO,) No-weeding
32.18%1.15' 3779.48+184"™ o=l (Iron chelate)
33.68+1.10° 3502.49+254° <1 (Water)
32.97+0.99" 4062.63+400 S35 oW s (ZNSOy) s b K s g 05
33.38+0.98¢ 4304.83+230" 38 Sl s (MNSO,) Once weeding No-priming
33.68+0.98° 4326.69+289" o1 (Iron chelate)
34.32+1.07" 3676.61+401™ I (Water)
26.33+1.06° 4458.64+366" S35 Wy (ZNSOy) s Sl g
23.68+1.08° 4055.24+374% 5Ke Dl p (MNSO.)  Twice weeding
23.68+1.00° 4313.00+341" a1 (Iron chelate)
30.18+1.04" 3420.51+458% oI (Water)
30.93£1.04 4248.53+264" S35 DWW s (ZnSO4) s O
30.58+1.03' 4166.51351" 5% Sl yee (MNSOy) No-weeding
34.781.00° 4037.63+304" o=l (Iron chelate)
32.89+2.47" 3640.27+260" <1 (Water)
36.19+2.24° 4730.46+475° S35 Wy (ZnSOy) s S STl
36.18+1.08¢ 4521.49+367° 3% oW e (MNSOy) Once weeding Hydropriming
36.94+2.07° 4337.43+493% o1 (Iron chelate)
39.48+2.83° 4326.12+354" o1 (Water)
24.33+3.25 4693.30£408 S35 oW 5 (ZnSOY) s o 5
22.93+2.47" 4373.44%335%" 5% ol (MNSO,)  Twice weeding
20.78+3.13' 4626.68+583° o=l (Iron chelate)
32.28+2.07' 3749.00+475'™ o1 (Water)
29.663.31" 4071.82319% S35 DWW s (ZnSO4) s O
30.083.01™ 4131.34£299' 5K ol 5 (MNSO,) No-weeding
37.13+1.11° 4152.87+327" a1 dron chelate)
34.91+1.08° 4002.30£229" T (Water)
38.48+1.07° 4296.07+280" G55 iy (ZNSOL) s b Lol
38.22+2.61° 4864.50+410° 3% oW s (MNSOy) Once weeding Skl o
38.28+2.53" 4853.75:474° 1 (Iron chelate) Salicylic acid priming
39.78+1.07° 4035.16+176" o (Water)
23.24+3.04' 4919.82+473% S35 Wy (ZNSOy) s 5o
21.89+3.82° 4586.41+352% 38 Sl (MNSO.)  Twice weeding
22.03+2.95° 5026.41+623° o=l (Iron chelate)

Means with same letter in each column, are not diferent statistically significant at P<0.05

The values are as the means+SE
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Fig. 6. Means comparison of interaction between seed priming and different levels of weeding (a) and
interaction between seed priming and different levels of foliar application(b) on harvest index.
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Table 7. Means comparison of interaction between priming, weeding and foliar application on protein yield,
seed oil and oil yeild of soybesn cv. Kausar.

"J.AJJ:JS.L«; <ls e, @SJJ__ZJJ.Q.Q&
(ea ¢ 15 ) (a0 €4 ol sl oo Sl
S 2 SN o r 2 e SAE Foliar application Weeding Priming
Oil yeild (kg/ha) Grain oil (%) Protein yield (kg/ha)
141.29+27" 14.5620.65' 308.43+46° <1 (Water)
171.61+29" 15.81+0.91" 327.80+48™ S35 W 5 (ZnSOy) s D5
159.80+36° 15.18%0.77° 325.53+61" FKos Sl s (MNSO,) No-weeding
180.93+24' 15.25+0.81° 341.85+48° o+l (Iron chelate)
185.04+21% 15.55£0.57" 400.88+52" <1 (Water)
260.80+27™ 16.19+0.47° 531.10+64/ S oW (ZNSO4) s S et 5
248.48+28° 16.10+0.79¢ 515.17+41% 58 Sl s (MNSO,) Once weeding No-priming
354.45+38" 19.82+0.52" 602.26+42° ol (Iron chelate)
197.63x23° 16.0420.25" 422.94£38™ o1 (Water)
336.78+52¢ 17.34+0.55 511.32+56% Sss W s (ZNSOy) s g3
345.45+38 19.47+1.454™ 419.85+27™ 3K Sl s (MNSO,)  Twice weeding
423.2558" 20.06+1.247 499.65+34% o»1 (Iron chelate)
248.76+33° 19.07+0.53™ 394.12+28" ol (Water)
349.17+20% 19.41+0.69"™ 556.29+39' S35 W 5 (ZnSOy) s D9
330.87+17" 19.28+0.66™ 524.91+61) 380 Wy (MNSO,) No-weeding
411.41+49° 21.24+0.84° 673.84+77" o»1 (Iron chelate)
270.99+19" 20.3520.69" 437.91+51" o1 (Water)
358.21+31" 21.89+1.23¢ 592.14+48%" S35 oW 4 (ZNSOy) s b T U et
353.4429 21.89+0.79" 584.19+31" 3K Sl s (MNSO,)  Once weeding Hydropriming
448.48£54° 21.98+0.45" 753.4867° o»1 (Iron chelate)
297.53+19™™ 19.13+0.84™ 613.97+63° o1 (Water)
391.40+41" 21.09+0.72% 451,59+54'™ S3s W 5 (ZNSOy) s 5o
394.28+36" 20.71+0.83"" 436.4656™ 5% ol (MNSO,)  Twice weeding
489.89+53" 22.48+1.04° 462.00238' o+l (Iron chelate)

1- Dilution effect
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Continue Table 7.

800 3 ,Sas Ll e, g, 0 Shas
iSa 55 2 5 AS) (1) 55 5 5h9) sPladsins - Sedts
AR 02 0SS ool 3 e A Foliar application Weeding Priming
Oil yeild (kg/ha) Grain oil (%) Protein yield (kg/ha)

286.79+27™ 18.64+0.78° 496.65+41% o1 (Water)

311.744' 19.84+0.71 465.95+48' S35 My (ZNSO4) s sk

291.15427™ 18.83+0.69™ 465.0353' 3% Dl s (MNSOy) No-weeding

511.75+61° 21.96+0.98° 865.3067" ool (Iron chelate)

310.61+33' 20.46+0.91" 530.11453' <1 (Water)

Lobes i
i fgh F

363.19+29 20.76+0.68" 690.66+58° S35 Sl 5 (ZNSO4) s b i

438.02+37° 20.65+0.80%" 810.83+71° 5% Sl s (MNSOy) Once weeding salicylic acid

541.13+40° 23.15+1.15% 894.63+83° »l (Iron chelate) priming

311.17+32' 20.95+0.63% 590.99+43%" o (Water)

540.75£57° 23.03+1.76° 545.64+45 3y DUy (ZNSO,) s b s

539.68+44" 22.46%1.02° 526.05%56! 3Ke Oy (MNSO,)  Twice weeding
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