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ABSTRACT

Introduction: In most cases, the actual yield of the crop is lower than the potential yield due to management and technology weaknesses,
and the difference between them is considered the yield gap. One of the important aspects effective in reducing the yield gap of rainfed
cereals is optimal plant nutrition. The use of pretreatment technology with nutrients (seed coating) along with foliar spraying may be
effective in mitigating the effects of moisture stress in rainfed conditions and improving plant establishment, growth and yield. The present
experiment was conducted with the aim of seed coating of barley seeds along with foliar spraying of nutrients during the growth and
development period as supplementary nutrition methods, along with research recommendations for basal fertilizers.

Materials and methods: The experiment was conducted during the 2023-2024 crop year, using a factorial design based on a randomized
complete block design with three replications. The experimental treatments included the application of basic fertilizer, seed coating and
foliar application combinations as follows: 1- no seed coating + basic fertilizer research recommendation, 2- seed coating + basic fertilizer
research recommendation, 3- no seed coating + basic fertilizer research recommendation + foliar application and 4- seed coating + basic
fertilizer research recommendation + foliar application on two barley varieties, Qaflan and Artan, which are suitable for cultivation in
moderate cold temperate regions. The research recommendation for basic nitrogen fertilizer is 85 kg/ha of urea for rainfed barley, of which
65 kg/ha was applied in the fall as a substrate under the seedbed and 20 kg/ha at the earliest opportunity in March (depending on
environmental conditions). Additionally, phosphorus fertilizer was not applied due to the presence of absorbable phosphorus, with an
average concentration of 12.5 mg/kg.

Results: The results of the experiment showed that the effect of supplementary nutrition on grain yield, yield components, plant height,
spike length, SPAD and NDVI was significant. Also, significant differences were observed between the two barley cultivars only in grain
yield traits, thousand-grain weight, harvest index, SPAD and NDVI. The highest grain yield (2832 kg/ha), thousand-grain weight (43.9 g),
spike number (292 spikes/m2) and spikelet number per spike (21 spikelets per spike) were obtained in the treatment of seed coating + basic
fertilizer research recommendation + foliar spraying, and the lowest grain yield (1712 kg/ha), thousand-grain weight (35 g), spike number
(179 spikes/m?) and spikelet number (18 spikelets per spike) were obtained in the treatment without seed coating + basic fertilizer research
recommendation. For other traits, their highest and lowest values were also obtained in the two mentioned combinations.

Conclusion: In case of adequate rainfall during rapid growth and the stage of storing nutrients in vegetative organs, using seed coating and
supplementary nutrition through foliar spraying achieved adequate yield per area under rainfed conditions.
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Table 2- Analysis of variance of yield, yield components and some physiological traits of two rainfed barley cultivars under
supplementary nutrition treatments

(MS) “laye (2Sle

a0 Sloe ] . -
Sl gl ‘)." i SCINST ks slaws 7 sl Sl @ el )l ol I Ol
S OV L) RN &ls o ,Slos oS o Shes ) aliw ; csls s -
a5 L . &lo s o> Plant » i NDVI
df Biological Grainyield  Straw yield S NO ; Harvest  Spike e
09 TKW  NO.spike/m? . >~ height P SPAD
yield ) spikelet/spike Index length
R )I‘)xt 2 366858.3" 2906.1" 231908.3™ 4.9m 515.4" 1.2m 11.5m 1.2m 0.05" 2.5m 0.002m
eplication
eSS 43355
Supplementary 3 4668468.1"" 1254400.5"  1168322.4™ 81.8" 12897.9" 14.0" 815.3™ 35.4™ 1.3" 165.6™ 0.04™
nutrition (S)
c It'ps) © 1 1845930.7" 735000.0" 250104.2" 109.2" 7920.7" 15.0m 368.2" 27.5™ 0.9ns 88.2" 0.03"
ultivar
Ll ‘55" C" w8 3 61400.8™ 21736.8™ 12277.9m 2.1m 253.9m 0.2m 57.2" 0.5 0.007"s 8.3™ 0.001"
X
Uas-
E 14 496595.3 152273.6 146010.4 22.8 1753.4 3.4 82.2 5.6 0.3 18.9 0.004
rror
JE\T(;;))@ - 12.50 17.10 11.39 11.79 17.67 9.10 12.36 11.06 11.30 11.62 10.73
0
Wbl oo 2oy S g iy Jleizl v jo o pixe g jlo pire it gl Kl s 5 4 ** 5 * ns

ns, *, ** non-significant and significant at 5% and 1% probability level, respectively.

TKW: 1000 Kernel Weight NDVI: Normalized Difference Vegetation Index
no seed coating + basic fertilizer research recommendation, 2- seed coating + basic fertilizer research recommendation, 3- no seed coating + basic Supplementary nutrition treatments: 1-

fertilizer research recommendation + foliar application and 4- seed coating + basic fertilizer research recommendation + foliar application
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Table 3- Mean Comparison of yield, yield components and some physiological traits of two rainfed barley cultivars under supplementary
nutrition treatments

i Soisdem oSl s 5 Slae olS o Slac T X ORI WS el = = Job N
_ _ _ D059 Lo ) ARG (o sils) Ol
Supplement GESe o 0,55LS) GESe 0 0, 56LS) (LS 50 p,55LS) (o,5) il a9l NO (o 5bo) (0o 3) Spike Sy NDVI
ary Biological yield Grain yield Straw yield TKW (g) NO. spikelet/spi Plant ? Lepn th SPAD
g/ha g/ha g/ha spike/m eight (cm
nutrition kg/h kg/h kg/h g ike/m2 P Pt heigh Harvest g
ke Index (%) (cm)
1 4668.7° 1712.7¢ 2955.8° 35.4b 179.2° 18.0 59.60 18.2b 4.1° 31.20 0.53°
2 5447.8" 2305.2° 3142.5° 4212 239.3° 21.18 82.02 2212 4.8% 41.32 0.682
3 5629.3° 2277.2° 3351.8° 40.42 236.8° 20.12 67.9 21.7° 430 35.0 0.56°
4 6803.5° 2832.07 3971.22 43.92 292.78 21.42 84.02 24.02 5.12 42.22 0.702
LSD5% 872.62 483.21 473.17 5.90 51.85 2.26 11.23 2.94 0.64 5.38 0.08

Dl K085 b le e Siglss wus 0 iy Jleil e j0 jlo e M| JBlas yge3T wlal g o 50 wlie By slls sla 1Sl

Means followed by the same letter within a column are not significantly different according to the least significant difference (LSD) test at 5% probability level.

TKW: Thousand Kernel Weight NDVI: Normalized Difference Vegetation Index

no seed coating + basic fertilizer research recommendation, 2- seed coating + basic fertilizer research recommendation, 3- no seed coating + basic Supplementary nutrition treatments: 1-
fertilizer research recommendation + foliar application and 4- seed coating + basic fertilizer research recommendation + foliar application
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Table 4- Mean Comparison of some agronomic and physiological traits of two rainfed barley

cultivars
R LS 5o 0,55LS) als o ,Slas (#5) &> 58 ()35 (32,9) &y yy 2l s ()l NDVI
GrowthStage Grain yield (kg/ha) TKW (9) Harvest Index (%) SPAD
L 2456.8 426 225 39.3 0.65
Qaflan
ST
i 2106.8 38.3 20.4 355 0.58
Artan
LSD5% 341.6 4.1 2.0 3.8 0.05

TKW: Thousand Kernel Weight
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NDVI: Normalized Difference Vegetation Index
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