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Article Info ABSTRACT
Article type: Background and objectives: Although soybean cultivation is
Research Full Paper  jncreasing in Iran, weed infestation is a persistent and complex limitation
in many production areas of this plant, which affects soybean growth
and development through competition for nutrients, water, and light.
Therefore, strategies to prevent weed stress are a key factor in successful
soybean production and improving soybean competitive ability against
weeds by nutritional management and seed priming technique are
considered as the safest and most sustainable strategies in weed
management approach. Therefore, the effect of seed priming and foliar
application of micronutrients was investigated on phenology, some
physiological traits, and soybean grain and protein yield in the presence
of weeds conditions.

Materials and methods: In this study, the effect of seed priming and
foliar application of micronutrients on phenological traits, air-canopy
temperature difference, leaf area index (LAI), and grain and protein
S yield of soybean cv. Kousar with and without weeds was investigated as
2Aorztlsc_l(‘;81_';sg°ry: a factorial experiment based on a completely randomized block design
2025-12-15 during 2020-2021 and 2021-2022 growing season at Qorveh (Kurdistan
province) in three replications. Seed priming in three level (no-priming,
hydropriming and salicylic acid (SA) with a concentration of 0.5 mM),
hand weeding in three levels (no-weeding, once weeding and twice
weeding) and foliar application of micronutrients in four levels (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 tested.

Results: The results showed that seeds primed with SA required less
time to emerge among the treatments studied. Plants under weed stress
(no-priming and no-weeding) had more days from emerge to flowering
than plants from seed priming with and without weeding conditions, and
the lowest number of days from emerge to flowering was observed in the

Keywords: . . . .

Kowsar cultivar SA priming and twice weeding treatment. Applying SA and
Leaf area index Hydropriming reduced the number of days from flowering to beginning
Micronutrients pod in both years studied, and weeding reduced the number of days from
332:(%1:1;““1 flowering to beginning pod in soybean compared to the no-weeding

treatment. The LAI of plants grown in the no-weeding conditions was
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significantly lower than other studied treatments. Twice weeding under
no-prime and water foliar application conditions increased soybean LAI
by 20.12 and 24.76%, respectively, compared to once weeding and no-
weeding treatments. Hydropriming and SA priming under no-weeding
and water foliar application conditions increased LAI by 54.02 and
74.87%, respectively. Under prime and no-prime conditions, weeding
increased soybean protein yield, and Fe foliar application improved
these conditions. In most of the traits studied, SA priming was able to
create more favorable conditions in the presence and absence of weeds
than hydropriming, so that by applying SA priming with once weeding
and Fe foliar application, soybean yield improved to the same extent as
the SA priming with Mn and Zn foliar application with twice weedings.

Conclusion: Weeds caused prolonged all phenological traits studied
except the number of days to emerge and the length of flowering period
and SA priming and Fe foliar application was able to accelerate the
emerge of phenological stages and increase the LAI and grain yield in
with/without weeding conditions. Therefore, it can be suggested no
weeding at least once, without reducing grain yield and other studied
traits, by using SA priming and foliar spraying with studied
micronutrients, especially iron chelate, which result will be less use of
chemical pesticides and reduction of environmental problems, as well as
saving time and cost for weeds control in the field.

Cite this article: Sepehri, A., Bagheri, H. 2026. Evaluation of phenology, canopy
temperature, and physiological traits related to soybean yield under influence of
priming, foliar application of elements and weeds. Crop Production Journal,
18 (4), 71-102.
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Table 1- Meteorological data for Qorveh 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- Variance analysis results of seed priming effect on days to emerge of soybean cv. Kousar in

Qorveh region
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** * and ns are significant at P<0.01, P<0.05 and non-significant respectively.
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Fiqure 1- Means comparison of different levels of priming on days to emerge
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Table 4- Variance analysis results of priming, weeding and foliar application of micronutrient elements
effect on phenological attributes of soybean cv. Kousar in Qorveh region
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(df) emerge to Days from Length of Days from
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(Year) JL 1 4.06™ 11.70™ 1.19™ 35.17* 9.34"™
Yearx(Rep)Jlx(41 5 4 3.27" 7.40" 0.33" 4.76" 6.24"
®) s ol 2 27.47%* 37.84%* 7.33m 43.51%* 107.10%*
Seed Priming
PxY 2 8.14™ 3141 0.25" 9.12" 8.11™
W) G ) 33.93% 64.79% 169" 30.04% 127.70%
Weeding
WxY 9.18"™ 9.01™ 1.03™ 23.70™ 9.71™
PxW 29.76** 2.94" 7.32" 12.09™ 10.30™
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Foliar application
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** * and ns are significant at P<0.01, P<0.05 and non-significant respectively
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Fiqure 2- Means comparison of interaction between priming and different levels of weeding (A) and

interaction between priming and different levels of micronutrients foliar application (B) on days from
emerge to Flowering
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Fiqure 3- Means comparison of interaction between priming and year (A) and different levels of weeding
(B) and different levels of micronutrients foliar application (C) on days from flowering to beginning pod
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Fiqure 4- Means comparison of interaction between priming, weeding and year (A) and different levels of
micronutrients foliar application (B) on days from beginning pod to seed filling
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Table 5- Variance analysis results of priming, weeding and foliar application of micronutrient elements
effect on some physiological attributes and seed and protein yield of soybean cv. Kousar in Qorveh region

los Mt los Mt
L
et gl T b L Tl L ::}
SV 3! Canopy-air Canopy-air A s 3 Sos O S SN
(df) temperature temperature Leaf Grain yield  Protein yield
differences1  differences2 arca
index
(Year) JL 1 12.28 9.77 0.19  12933681.3% 4781.7
S 368724.6*
4 7.40 11.28 0.12 81689.5 07
Yearx(Rep)
®) )"“'_V‘*‘_f* 2 65.05* 53.77* 0.23* 12779.6 5768.4
Seed Priming
PxY 2 11.09 9.81 0.07 71635.1 4578.6
W) s 2 58.75% 5801 247" 117398 414991.3°%
Weeding
WxY 2 5.07 7.62 0.06 41675.1 15830.5
PxW 4 6.39 7.73 1.87% 66091.4 3410.6
YxPxW 4 4.82 5.94 0.10 28455.4 15471.7
(F) o . . . .
Foliar 3 61.44% 71.03* 2.63% 1301339.5* 2762.9
application
FxY 3 5.75 8.76 0.08 27638.9 3090.0
PxF 6 3.19 7.38 1.94** 1369471.9** 128035.4*
WHF 6 3.61 9.42 0.11 87005.1 126999.8™
YxPxF 6 2.94 6.55 0.05 4736.9 9457.9
YxWxF 6 3.07 6.12 0.13 6044.2 5148.7
PxWxF 12 2.88 4.04 2.17* 549722.9* 5091.7
YxPxWxF 12 2.09 5.39 0.06 5748.6 4875.1
selasl ol
140 7.73 11.17 0.09 249784.3 23268.4
Error
) Ol o o2
(o02) Sl e 10.09 8.67 6.29 15.57 7.90

CV (%)

D3 pme 8 570 Y Jlez] ch.«ﬁ D3 pae 5S4 NS 5y G
** * and ns are significant at P<0.01, P<0.05 and non-significant respectively
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Fiqure 6- Means comparison of different levels of priming (A&B), different levels of weeding (C&D) and
different levels of micronutrients foliar application (E&F) on canopy-air temperature differences1 &2
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Table 6- Means comparison of interaction between priming, weeding and foliar application on LAI, grain and

protein yield of soybesn
Z . Q/;JJ_};{ J_}ﬁ»&
s . . B oL (JS)LS) £ls ajﬁ».c
(Priming) o5 (Weeding) b sk S g 2l Grain (e s a5 ¢, AA8)
Sosesl (Foliar application) LAI I L
e . Protein yield
yield (kg/ha) (ke/ha)

<1 (Water) 1.36+0.19' 970.51+133° 308.43+467

054 (No-weeding) ¢, =, ZnSO4)  1.94+0.21* 1085.42+163" 327.80+48

o 55 S MnSO4) 1.38+0.16' 1052.49+101" 325.53+61™

1 dron chelate) 2.13+0.278 1186.61+210¢ 341.85+48°

<1 (Water) 1.63+0.18* 1190.27+£202" 400.88+52"

(Non-prime) ~ (Once weeding) ., =, @nSO4) | 95+0.1 1 1610.86+135 531.10+64
=l O3 oo b S e Sl MnSO4) 2224023 1543.36+158™" 515.17+41*
1 (Iron chelate) 2.71£0.24% 1788.17+128" 602.26+428
<1 (Water) 1.69+0.13% 1232.34+3507 422.94438™

(Twice weeding) ., oW, (ZnSO4)  2.85+0.31°% 1941.98+260" 511.32+56%
oo ok 5 5 Sl MnSO4) 2454027 1772.99+143" 419.85427™

1 (Iron chelate) 3.0140.32° 2110.01252¢ 499.65+34%

<1 (Water) 2.09+0.19’ 1262.81+£149° 394.12428"

034 (No-weeding) o, =, ZnSO4) 2914025 1798.53+163" 556.29+39'

Hydroprime) s 5K S, MnSO4) 2 4340.18 1716.51293} 524.91461
2zt ( o#1 (ron chelate) 2.710.16" 1937.43+222F 673.84+77
. <1 (Water) 2.35+0.20" 1331.43+174° 437.91£51™

(Once weeding)
S35 DAl (ZnSO4) 2.61£0.198 1636.20+195" 592.14+48%"
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ool 92

<1 (Water)
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38 ol MnSO4)
=1 (Iron chelate)

2.77+0.26' 1614.67+168" 584.19+31"
3.02+0.23° 2039.74+336° 753.48+67
2.73+0.17% 1555.15+248'™m 613.9763¢
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2.75+0.24' 1903.44+198' 436.46+56™
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2.37+0.20" 1538.57+323!mn 496.65+41"
3.17+0.21% 1570.97+1745™ 465.95+48
2.77+0.16' 2121.49+98¢ 465.03%53!
3.07+0.27 2330.46+127° 865.30+67°
2.77+0.23 1518.49+136™ 530.11+53
3.18+0.23% 1749.40+175" 690.66+58°
2.56+0.11¢" 1545.96+214m 810.83+71°
3.36+0.18¢ 2337.08+176° 894.63+83"
3.19+0.26% 1485.64+103" 590.99+43¢%"
4.01+0.28° 2347.83+149° 545.64+458
3.61+0.21° 2403.15+257° 526.05+56
4.32+0.29 2509.74+266° 552.90:49'

(LSD 5%) &1k o5 0 T 03 (ol e BN O s 5 WL Gy L s Sile

Means with same letter in each column, are not diferent statistically significant at p<0.05 (LSD 5%)

The values are as the means+SE.
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