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Shapiro-Wilk normality test

OTVY pade 5 o35 Jg) ad)b So (gannng)S

Exact one-sample Kolmogorov-Smirnov test

Mesocoty Length
data: normal

W =10.94308, p-value = 0.1101

Coleoptile Length
data: normal

W =0.97437, p-value = 0.6641

Seminal Root Length
data: normal

W =0.97426, p-value = 0.6608

NDVI
data: normal

W =0.97665, p-value = 0.7312

PH
data: normal

W =0.97227, p-value = 0.6031

PL
data: normal

W =10.93022, p-value = 0.04977
SL
data: normal

W =0.97741, p-value = 0.7533

NSPS

Mesocoty Length
data: normal
D =0.22779, p-value = 0.07523

alternative hypothesis: two-sided

Coleoptile Length
data: normal
D =0.12973, p-value = 0.6465
alternative hypothesis: two-sided
Seminal Root Length
data: normal
D =0.15862, p-value = 0.3957
alternative hypothesis: two-sided
NDVI
data: normal
D =0.12148, p-value = 0.7227
alternative hypothesis: two-sided
PH
data: normal data
D =0.10946, p-value = 0.827
alternative hypothesis: two-sided
PL
data: normal
D =0.16199, p-value = 0.3704
alternative hypothesis: two-sided
SL
data: normal
D =0.1559, p-value = 0.4169
alternative hypothesis: two-sided
NSPS
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data: normal

W =0.97829, p-value = 0.7786

NSPA
data: normal

W =0.94874, p-value = 0.1564

TKW
data: normal

W =0.98031, p-value = 0.8338

BYgm2
data: normal

W =0.98088, p-value = 0.8484

GYgm2
data: normal

W =0.9847, p-value = 0.932

GYKgha
data: normal

W =0.94569, p-value = 0.1295

BYKgha
data: normal

W =10.98202, p-value = 0.8764

HI
data: normal

W =0.98877, p-value = 0.9834

data: normal
D =0.10277, p-value = 0.8774
alternative hypothesis: two-sided
NSPA
data: normal
D =0.18239, p-value = 0.2401
alternative hypothesis: two-sided
TKW
data: normal
D =0.14322, p-value = 0.5233
alternative hypothesis: two-sided
BYgm?2
data: normal
D =0.12179, p-value = 0.7199
alternative hypothesis: two-sided
GYgm?2
data: normal
D =0.17578, p-value = 0.2781
alternative hypothesis: two-sided
GYKgha
data: normal
D =0.14727, p-value = 0.488
alternative hypothesis: two-sided
BYKgha
data: normal
D =0.20707, p-value = 0.132
alternative hypothesis: two-sided
HI
data: normal
D =0.16418, p-value = 0.3546

alternative hypothesis: two-sided

o Jloy Lasls (Seminal Root Length) e asy, Jsb (Coleoptile Length) |l Jsb (Mesocoty Length) JisSgse Job
2o g o dliw olaws (NSPS) alws jo 10 ails slaas «SL) alws Jsb «(PL) JSilay Job «(PH) w54 glis | (NDVI) alS g
(HID cils p asls (GY) ailo o Shee «(BY) So59dgm 0,Shee (TKW) wils 132 59 (NSPA)
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RERAR oosls 4y 5 olesl
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ad) eSS o led lajlies jo0 et

Mesocotyl Coleoptile Seminal Root
PL PH NDVI df SOV
Length Length Length
52/008 576/41"  1/49633333 0/00033333 0/80033333 0/00192 1 TRT
18/788 36/34 1/22947619 0/08004762 7/4197619 0/0042581 28 Error
16/90 9/90 25/89 27/83 27/18 20/48 CV%

J555550 Job «(Coleoptile Length) L5 Jsb «Seminal Root Length) oo asy, Job (NDVI) Lol g oo Jloj asls

(PL) JSilsy Job «(PH) wigy ¢lis )| (Mesocoty Length)

Y Jous deldl
SL NSPS NSPA TKW HI% GY BY SOV
15/4083 ™ 97/2 2803/3 12950™ 4/1408 76003 645333 TRT
0/8976 40/081 1509/7 15 12/1523 178415 704524 Error
11/04 23/56 23/88 9/76 8/46 31/25 25/91 CV%

alss ya 50 ails slass (NSPA) mye 5o 50 aliw slaws (TKW) ails 50 (59 «(HI) cotls yy asle «GY) ails o ,Slae (BY) So59am 0,Slos

(SL) als Jsb (NSPS)
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Mesocotyl  Coleoptile

PH Seminal Root
PL (cm) Length Length NDVI TRT
(cm) Length (cm)
(cm) (cm)
24/33 56/53 4/51 1/01 9/86 0/33 1cm
26/97 65/30 4/06 1/02 10/19 0/31 cmo
25/65 60/92 4/28 1/02 10/02 0/32 Mean

«(Coleoptile Length) J.z,5.15 Jsb (Seminal Root Length) oo asy, Jsb (NDVI) LalF iiig o Jloy sl

(PL) JSilay Jsb «(PH) @54y glis | (Mesocoty Length) JLisSs50 Jsb

Y Jous anlo!
TKW GY BY
SL (cm) NSPS NSPA HI% TRT
(2 (Kg/ha)  (Kg/ha)

7/87 25/07 153/07 41/55 41/59 1301/33  3093/33 1cm

9/30 28/67 172/40 37/80 40/84 1402/00 3386/67 cmo

8/58 26/87 162/73 39/68 41/22 1351/67 3240/00 Mean

oo e o alas slass (TKW) alsj e 59 «(HI) cle y el (GY) wls > Slos BY) 590 9m 0, Slos
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Mesocotyl Coleoptile Seminal Root
Length Length Length NDVI PH PL SL NSPS NSPA TKW HI GY
Mesocotyl Length 1
Significant Level
Coleoptile Length 0.41 1
Significant Level 0.13
Seminal Root Length -0.77 -0.09 1
Significant Level 0.001 0.75
NDVI -0.05 0.03 0.36 1
Significant Level 0.85 0.92 0.18
PH -0.20 -0.36 0.05 0.002 1
Significant Level 0.48 0.18 0.86 0.995
PL -0.15 -0.34 0.14 0.05 0.68 1
Significant Level 0.60 0.22 0.62 0.85 0.006
SL 0.07 0.25 -0.14 -0.45 -0.11 -0.20 1
Significant Level 0.80 0.37 0.61 0.09 0.71 0.47
NSPS -0.04 0.02 -0.23 -0.53 -0.08 -0.39 0.54 1
Significant Level 0.89 0.94 0.42 0.04 0.78 0.15 0.038
NSPA -0.11 -0.20 0.00 -0.02 031 0.47 0.16 022 1
Significant Level 0.69 0.48 1.00 0.93 0.25 0.08 0.57 0.42
TKW 0.23 0.20 -0.25 -0.01 0.04 0.13 -0.04 0.20 0.58 1
Significant Level 0.41 0.48 0.37 0.96 0.88 0.66 0.90 0.47 0.023
HI -0.15 0.38 0.23 -0.20 -0.10 -0.16 0.07 0.19 0.35 0.61 1
Significant Level 0.59 0.16 0.41 0.47 0.73 0.56 0.80 0.49 0.20 0.016
GY -0.15 0.04 0.01 -0.27 -0.07 -0.06 0.32 0.39 0.57 0.680 0.65 1
Significant Level 0.60 0.90 0.96 0.33 0.80 0.84 0.24 0.15 0.026 0.005 0.008
BY -0.11 -0.04 -0.06 -0.26 -0.05 0.00 0.35 041 0.59 0.65 0.49 0.98
Significant Level 0.69 0.89 0.83 0.35 0.85 0.99 0.21 0.13 0.020 0.009 0.061 <.0001
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Mesocotyl Coleoptile Seminal Root
Length Length Length NDVI PH PL SL NSPS NSPA TKW HI GY
Mesocotyl Length 1
Significant Level
Coleoptile Length 0.01 1
Significant Level 0.98
Seminal Root Length -0.53 0.44 1
Significant Level 0.04 0.10
NDVI 0.51 -0.06 -0.22 1
Significant Level 0.05 0.84 0.42
PH 0.11 0.29 0.31 0.54 1
Significant Level 0.70 0.30 0.26 0.04
PL 0.07 0.28 0.25 0.36 0.73 1
Significant Level 0.79 0.31 0.38 0.19 0.002
SL 0.10 0.15 0.26 0.17 0.35 -0.002 1
Significant Level 0.73 0.60 0.35 0.54 0.20 0.995
NSPS -0.04 -0.04 0.28 0.24 0.59 0.16 0.29 1
Significant Level 0.87 0.89 0.32 0.39 0.02 0.56 0.29
NSPA -0.14 -0.49 -0.39 -0.09 -0.25 -0.45 0.09 -0.35 1
Significant Level 0.62 0.06 0.15 0.75 0.38 0.09 0.75 0.20
TKW 0.06 -0.33 -0.26 0.11 -0.38 -0.04 -0.42 -0.48 0.25 1
Significant Level 0.83 0.22 0.36 0.71 0.16 0.90 0.12 0.07 0.36
HI -0.20 -0.02 0.13 -0.45 -0.46 -0.17 -0.20 -0.51 0.11 0.57 1
Significant Level 0.48 0.94 0.64 0.09 0.08 0.53 0.48 0.05 0.70 0.03
GY -0.01 -0.21 -0.18 -0.35 -0.53 -0.35 -0.31 -0.58 0.45 0.68 0.85 1
Significant Level 0.98 0.45 0.52 0.20 0.04 0.20 0.26 0.02 0.10 0.01 <.0001
BY 0.04 -0.23 -0.24 -0.31 -0.54 -0.40 -0.32 -0.59 0.51 0.68 0.78 0.99
Significant Level 0.89 0.41 0.38 0.25 0.04 0.15 0.25 0.02 0.05 0.01 0.001 <.0001
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1 NA NA 14 2564440 182.738
2 + HI -1 1873185 13 691254.6  165.0732
3 + NSPA -1 326146.8 12 365107.8  157.4985
4 + Mesocotyl Length -1 115026.8 11 250080.9  153.8223
5 + SL -1 108218.2 10 141862.8  147.3185

(Intercept) HI NSPA Mesocotyl Length SL
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Improving yield of rain-fed Wheat under sub-seed placement of urea fertilizer
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Abstract

Background and Objectives: Today, wheat cultivation is done by seed drill openers especially under rain-fed. Seed drill
opener fits in seed and fertilizer in the cultivation rows in order to seed was places in suitable deep of soil accompanied
with interested density and fertilizer was put down below the seed in a proper distance from one. To achieve optimal
yield in rain-fed wheat, 75-80% of the required urea fertilizer should be applied in autumn, simultaneously with
sowing, and placed beneath the seedbed. The depth of fertilizer placement below the seed or the distance between seed
and fertilizer is of great importance. The goal of research was investigation and determining the best depth of urea
fertilizer placement beneath the seed and study traits correlation which were identified effective factors on grain yield
of rain-fed wheat at two different treatments of urea fertilizer depth placement that can present practical approaches for
increasing productivity in rain-fed wheat in north of Razavi Khorasan and regions with similar climate.

Materials and Methods: This experiment was implemented by two kind of seed drill openers with different fertilizer
depth placement beneath the seed (placement in depth of 1 and 5 cm below seed) in Bajgiran part of Qouchan city of
Razavi Khorasan in 2024-25. Each treatment cultivated in a plot 1000 square meters. Cultivated cultivar, the rate of
seed and urea fertilizer were Baran, 130 and urea fertilizer 70 kg. ha™!, respectively. The number of measured samples
were 15 samples in each treatment. During the growing season and after harvesting, agronomic traits were recorded
and measured. Data analysis was performed based on one-way analysis of variance, Pearson’s correlation analysis and
stepwise regression analysis were done using R software (Version 4.2.1).

Research findings: The results of analysis of variance showed that there were significant differences between
treatments at the 1% probability level for plant height, spike length, and thousand kernel weight. In other words, the
depth of fertilizer placement below the seed had a considerable effect on the studied traits. The treatment of fertilizer
placement at 5 cm below the seed resulted in 7.74% higher yield (1402 kg. ha™) compared to fertilizer placement at 1
cm below the seed (1301.33 kg. ha). Stepwise multiple regression analysis indicated that in the 1 cm and 5 cm
placement treatments, three traits thousand kernel weight (TKW), spike length (SL), and mesocotyl length (ML) and
four traits harvest index (HI), number of spikes per square meter (NSPA), mesocotyl length (ML), and spike length
(SL) were sequentially entered into the model based on reduction in deviation.

Conclusion: In conclusion, in fields where farmers lack precise equipment for deep fertilizer placement, selecting
cultivars with high thousand kernel weight can compensate for operational limitations and lead to better yields.
Conversely, in fields equipped with suitable implements for fertilizer placement at 5 cm below the seed, it is
recommended to use cultivars with a high harvest index. This choice will enhance grain yield at the farm scale and
contribute to production sustainability.

Keywords: Fertilizer placement, Rain-fed, Wheat
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