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Abstract

A factorial experiment was carried out according to the randomized complete block design (RCBD) with three
replications during the winter season for the years 2021-2022 and 2022-2023. The first factor included
encapsulating the seeds with plaster, which included two treatments: no seed encapsulation and encapsulation
denoted by Go and G1 sequentially, while the second factor included stimulating the seeds for a period of 16 h (based
on to the results of the first laboratory experiment) with nano nitrogen concentrations of 0, 2, and 3 mg L-, coded No,
N2, and N3, respectively, while the third factor included four varieties of wheat (Mawadda, Tammuz, Ibaa-99, and
Buhouth-22) coded Vi, V2 V3, and Vs, respectively. The results of this experiment showed the following: - The
treatment of covering seeds with plaster had a significant (G1) superiority in plant height, number of tillers, number
of spikes, number of grains per spike and grain yield for the two seasons of the study, respectively (105.45 and
109.08 cm, 493.3 and 497.8 tiller m-2, and 403.6 and 412.8 spikes m-2). 2, 48.05 and 50.93 grains of spike-! and 4.927
and 5.215 t h-1) for the two study seasons, respectively. - The treatment of seed stimulation with nano-nitrogen at a
concentration of 2 mg L-1 (N2) was significantly superior in plant height, number of tillers, number of spikes, number
of grains per spike, and grain yield (104.43, 113.96 cm, 501.2, 505.5 tiller m-2, 401.6, 394.8 spikes m-2, 48.79, 53.01
grains of spike-l, 4.927 and 5.082 t h1) for the two study seasons, respectively. The cultivar IPA-99 (V3) was
significantly superior in plant height, number of tillers, number of spikes, number of grains per spike, and grain yield
(106.75, 111.64 cm, 512.2, 506.4 tiller m-2, 405.5, 393.7 spikes M2, 48. 47 and 51.94 grains of spike-1, 4.900 and 5.069
t h-1) for the two study seasons, respectively.
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*The table above shows that there are significant differences for the plant height characteristic between the study
treatments, with the superiority of the local gypsum wrapping treatment.
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*The table above shows that there are significant differences for the plant height characteristic between the study
treatments, with the superiority of the local gypsum wrapping treatment.
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7.8 15.6 LSD 0.05
457.1 512.2 473.1 409.2 Jasgiall
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*The table above shows that there are significant differences in the number of tillers between the study treatments, with
the superiority of the local gypsum coating treatment.
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Va V3 V2 Vi (*A [“*J“’)
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430.7 422.1 475.1 460.4 365.0 N3
8.7 17.3 LSD 0.05
461.4 506.4 486.9 426.9 Jagiall
10.0 LSD 0.05

*The table above shows that there are significant differences in the number of tillers between the study treatments, with
the superiority of the local gypsum coating treatment.

aladll ol s 5 (756 Npaall) Jlind) sae (8 Lt (golll cpmg 5l Lapints ol Calas o S sl il 8
sl ciia Wiy, o Aliw 441.6 5 441.7 caly Jalall Aed el (G)N,) (ol mg i) (30 7 il aile 2 55l smally (anlly
o Alin 30585 313.9 waly Jalall ad il (GgN3) ool gl o 17 pie 35Sl saally panlls diliall e

el 2l s gl
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Dot il W Qi) sae 8 Lgiee ST Glially ol il g S Jalal) o (75 6 o¥aall) i e LDl
GV, dadgll e Lsina cilias o} ], 7 0 Al 434.5 5 431.7 caly Jalall 4ad el (G)V3) ganll diladl 99~ L) Cavall
290.8 waly Jalsll iad (5l (GoV)) aall dilial) ye 530 Ciall Hsdy il Loty 7o dliw 432.05 428.8 el )
e L) canigal 7 3l 295.1

99— el canall 53 el 3) (756 Ngaall) Jlindl aae b Ligien Gilially (glll cpmg lly )il 3das o S Jadall
Ciiall ysdy cubael Wiy, 7 0 Al 417.45450.1 caly Jadall des el (N,V3) sl cmg i) e 17 0 aale 2 550 Bl
e Auhal) canigal ¥ 3L 297.9 5 253.7 caly Jalall dad il (N3V)) (gl m il e 7 aide 35Sl sl 5350
ol Blaall 99—l Ciiall )sdy a3 (756 Nsaall) diliadl sae 3 Lgins Al alse o DU dalall il ol
st s s 3,7 0 Wi 471.45498.6 cily Jalaill 4ad el (GIN,V3) (sl s 5l e 170 aile 2 5SL sl
263.55233.9 caly Jalall ded Jal (GoN5V)) osilill cmg il (e 17 il azle 3 5€GIL saally Ganllidalaal) y 5350 Citiall
e Al canigal ¥ Al

2022 pugall — daiall (e Ciliaay 2 a liad) 30 b Gl Cung il Suiailly aall calial 55 .6 s

GUal Jsall Jawgie (V) Sl (N) ‘“5_33‘&! e,mjw (G) iz
GxN Va Vs V2 Vi (¥ A pale)
353.2 370.8 384.4 351.6 305.9 No
361.4 341.0 401.6 370.4 332.6 N Go
313.9 325.4 352.0 344.6 233.9 N3
412.7 426.8 380.1 434.0 409.7 No
441.7 428.1 498.6 454.6 385.7 N G1
356.4 338.2 416.2 397.8 273.5 N3
8.9 17.7 LSD 0.05
Gx V Ul J=1ai
) (V) Sl .
Lrgial Va V3 V2 V1 (G) aelsal
342.8 345.7 379.3 355.5 290.8 Go
403.6 397.7 431.7 428.8 356.3 G:
5.1 10.2 LSD 0.05
NxV 3Ll Sl
] (V) Sl (N) SUll g il
e Vs Vs V2 Vi (- A pike)
382.9 398.8 382.2 392.8 357.8 No
401.6 384.5 450.1 412.5 359.2 N2
335.2 331.8 384.1 371.2 253.7 N3
6.3 12.5 LSD 0.05
371.7 405.5 392.2 323.5 Jawgiell
7.2 LSD 0.05

*The above results show that the four wheat cultivars achieved the highest values when covering their seeds with gypsum
and stimulating them with Nano nitrogen at a concentration of 2 g L1, which shows the positive role of covering seeds with
gypsum and stimulating them with Nano nitrogen at a concentration of 2 g L'! in improving the performance of cultivars
plants.

Aiad) b agaal) 220

48.05 &y il b gl aaal Jassia el cibely Ligina g (Gy) pandls duiall % cais of (95 8 (o) il s
amsal Al A 47.42 545,17 b deall Lawgie i ciias Al (Gp) sanll Aliall e L Ll Al 4s 50.93 5
sl 2l

48.79 b dlind) & cipall saal Javsia el Ligina (No) ol comgsil) o 170 pade 2 55l sl dlaial) 5 g
44.45 & Gl anigia Qi calach () (N3) (gl Gumg5il) a1 pide 3 Sl saal) bl Luld Ml 4 53.01 5
pide 2 S saall sl 8 bl (8 gl axe 835 Casms 35m0 38 (95 8 (Ysaall) L Al anigal alin dn 45.38
Gusall 8 gy Ll depug lall elinl (g sl algall 52L& SuSGll 1agn Sanll o)) sl ) (ol cpamg sil) o 1
-(2007 «Jamal s Ahmad)
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4 51.94548.47 &L Aladl b Gigall aaal lanigia el Lsina G (V3) 99—l cancall of ) (195 8 (¥saall) il s
G (Sha Lay Lol Al cansgal T alin din 46.29 5 44.58 4l daall avgie Jif el (531 (V) Bage caially Luld alan
Oemg il Whdats podd) Calas o S Jalall il oIS L Ciall 48l salall degla ) deall 238 b dlaial) Gilia] ()
ol e T il 2 SSHIL Baally sl dilaall ol it 8 (95 8 (Npaall) Aliud) b gl e b Ligies (gl
a3 3Slbsgadly anlbidilia) e Hehd) s Ly, dlis 4 55.32550.43 caly Jalall e el (G)N,) sl

o Al cansgal Al A 43.70 5 42.84 cialy Jalall ded JiT (GoN;) (gl Comg 5100 e

2023 pugall = daial) e Cilia 2o Jiliad) 10 A Goilil) uag il uiailly paatl calal) il L7 Jgas

SLI Sl Jasugio (V) Bluadl (N) L”sgs“wt L:)ﬂ-?jﬂl‘ (G) i
GxN Vs V3 V2 Vi (* A pide)
332.8 342.1 358 330.9 299.9 No
348.1 358.4 363.4 348.6 321.8 N2 Go
305.8 303.3 337.3 319.2 263.5 N3
417.8 396.2 437.2 441.0 396.6 No
441.6 435.1 471.4 450.0 409.8 N2 G
378.9 383.3 395.0 405.0 3323 N3
9.6 19.2 LSD 0.05
GxV 3t J=ludl
, (V) L "
Bl \Z Vs Vs Vi (6) Al
328.9 334.6 352.9 3329 295.1 Go
412.8 404.9 434.5 432.0 379.6 G1
5.5 111 LSD 0.05
Nx V 3l J=lasdl
_ (V) Sl (N) S35l camg 7
e Vy V3 V> V1 (XA pide)
375.3 369.2 397.6 386.0 348.3 No
394.8 396.8 417.4 399.3 365.8 N2
342.4 343.3 366.1 362.1 297.9 \ES
6.8 13.6 LSD 0.05
369.8 393.7 382.5 337.3 Jasgiall
7.8 LSD 0.05

*The above results show that the four wheat cultivars achieved the highest values when covering their seeds with gypsum
and stimulating them with Nano nitrogen at a concentration of 2 g L1, which shows the positive role of covering seeds with

gypsum and stimulating them with Nano nitrogen at a concentration of 2 g L'l in improving the performance of cultivars
plants.

D bl S8 ALaud) (8 gl aae b Lgiea B alically o) Calas g S Jalall o (958 (Vsaall) i e ek
il pe 83ge Ciuall Hgh cadac Loty , Al An 53.75550.12 caaly Jalaill dad el (G V3) (anll &liall 99— o) Canal)
o Auhal) anigal Tl A 44.21 543,02 @iy Jalall dad 5T (GyV,) aall

inall g cidacl 3) (95 8 (¥saall) Al 8 Cagiall a3e 8 Ligina CaliaYy (gl cpmg s sl s G Al Jalal)
Ll ganssal Al s 56.04 550,67 iy Jalall dad el (NoV3) (gl cms il (g0 17 i aile 2 350 mall 99— 6l
cinall sdy cidach Lty Alin A 55.03 cadael ) Auhal) e S augall 8 NV, dadsl) e Lgiea cilias ol L) V) Ll
Lhl) ansgal Talin din 42,18 5 41.55 cialy Jalall ded 3l (N3V)) sl coms il e 710 pile 3 S50 5l 5350
Al

dalaall 99- ol Canall oy il (958 Vsaall) ALl 3 gl dae b Ligina Auball Jalge o SN Jalaill il ol
o b oAl s 59.53552.45 caly Jalall dad el (GN,V3) (il cang il e 1 pale 2 S saally Ganlls
40.09 cualy Ja)anll e J5 (GON3 V) gl cpmg il (ga 1 il aale 3 5l snlly (anlly dilaal) e 5350 Citeall )hy ciia
ol Lyl angal Al da 40.39 5
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("2 o) sl Juals
5.21554.927 &l aseall Jualad lasgia el calacy Lgina g (G) pandl Aaial) y5hy cadis of 11510 ¥saall il o
s Al angal T ol 43135 4.272 &b dall bugia B cllia ) (Gp) paall dliall e Ml Lild s ol
& sl a5 (756 G¥saall) BLad) sae 8 et Aalaad) 358 ) (i Ly ol duals (3 Gaall dalid) o0l G5 )
-(95 8 ¥saall) Al

2022 puigal) = Aaial) o Cilia Aiad) B gl 38 B Gl aag il juiailly aall ciisl) il .8 Jga

X N L) g1l Lo sie (V) St (N) G5 cprg i) (6} i)
G Va Vs v, A (1JU r**l")
4551 44,55 47.36 46.50 43.62 No
47.16 46.15 48.89 48.25 45.35 N, Gy
42.84 42.34 44.23 44.69 40.09 N3
47.66 47.09 49.04 48.08 46.41 No
50.43 48.87 52.45 51.39 49.00 N, G;
46.06 45.93 48.87 46.40 43.01 N
0.52 1.05 LSD 0.05
GxV gwn Jsaad
e (V) SBlued L
T v, v, v, v, (G) ardsd)
45.17 44 .35 46.82 46.48 43.02 Go
48.05 47.30 50.12 48.63 46.14 G,
0.30 0.61 LSD 0.05
Nx V é\ml Jslad
) (RET (N) S g
hw‘ Va Vs v, \A (1.1‘J P*l‘)
46.58 45.82 48.20 47.29 45.02 No
48.79 47.51 50.67 49.82 47.18 N,
44.45 4414 46.55 45.55 41.55 N;
0.37 0.74 LSD 0.05
45.82 48.47 47.55 44,58 Lo giall
0.43 LSD 0.05

*The above results indicate that the four wheat cultivars achieved the highest values when covering their seeds with
gypsum and stimulating them with a concentration of 2 g L1 of nano-nitrogen, which explains their positive role in
increasing the strength of the sources and stimulating the number of spikes.

2023 puigall — daiall e Cilial D) B Ggal) 38 B Gl Guag il Sadadlly paally Cilil) 6.9 g

X N QU J31a)l dausgie (V) St (N) Gl rorg ) (G) sz
G V, V, V, A (+ U ide)
47.86 48.69 50.58 46.93 45.26 No Gy
50.70 49.67 52.54 53.6 46.99 N,
43.70 44.39 47.26 42.77 40.39 N3
50.40 46.99 51.73 54.01 48.89 No G,
55.32 53.03 59.53 56.47 52.25 N,
47.06 49.04 50.00 45.22 43.98 Ns
1.00 1.99 LSD 0.05
G x V L) gl
ool (V) Bl (G) ils
A Vs v, V,
47.42 47.58 50.13 47.77 4421 Go
50.93 49.68 53.75 51.90 48.37 G,
0.58 1.15 LSD 0.05
N x V bl Jstaz
Jas grad) (V) SN (N) Gl epzmg il
Va Vs \A \A (x4 (“‘—‘-l‘)
49.13 47.84 51.16 50.47 47.07 No
53.01 51.35 56.04 55.03 49.62 N,
4538 46.72 48.63 43.99 42.18 N,
0.70 1.41 LSD 0.05
48.63 51.94 49.83 46.29 Jow giall
0.81 LSD 0.05

* The above results indicate that the four wheat cultivars achieved the highest values when covering their seeds with
gypsum and stimulating them with a concentration of 2 g L1 of nano-nitrogen, which explains their positive role in
increasing the strength of the sources and stimulating the number of spikes.
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b 5.08254.927 &l sl dualad Langic el Ligins (N;) ol cpomg il (e '™ il aale 2 55l spaall Aaial) gy i gin
s 01 4.39554.206 &l dall lawgia Jif calael ) (N3) il g sil) a1 pade 35Sl saall )salls Luls s
Gl G 5 (e 10 adle 2 5K Hahdl Gias sie (gt Jaala 8315 G 39x0 38 (115 10030 ll) L Al panssal
(9585756 Jganll) Aindl b agaall sacg Jliad) sae Lea Alainll Cigin uals @l (o GisSa b Lgus Alaledl G358 )
-(2007) Jamal s Ahmad zits an oSlais 138

"2 b 5.069 54.900 il sl dealal havigia e Lgine 355 (V3) 99— 6l cinall o ) 1(15 10 ¥saall) il s
s Auhal) canigal T 1 4.32054.173 4k decall Javsgia JiT ek (5301 (V) 5250 Cliialls Ll

ool i S (11510 Npaall) gl deals 8 Lgina (il comg il lajdndy D) s o Sl dalall ab ol
ciiia iy, 8 5k 5.59255.323 caialy dalall s el (G)N,) sl comg sl (e '™ 10 azle 2 5L Bpaally panly dalacal)
" b 4.00353.976 caly Jalall ded BT (GoN3) silill Gamg il o 17 il aile 3 3L Saally (anllidliad)l e o)
el Al e gl

Ciiall s cudacl 388 (gl Juala 8 Lgina ST Calially sl Cailas o S Jalal) o (115 10 o¥sasll) a8t e e
bl GV, dad gl e Lsine ilian ol il ¥) a1 5,499 55.199 il Jalall dag el (G V3) panlbdilid) 99— L)
"4 b 3.87753.834 caly Jalull dad S5 (GgV)) pasllidilial)l e 5350 ciinall oy cilacl Wiy, "4 45 5.47355.170
el Ll pans gal

2022 pusal) = Aaial) (e Cilia (172 ol) qgaal) Juals b Gl cpag il Suiadlly paall ciisl) 55 .10 Jea

Gl Jaludll Jawgie (V) Bl (N) gl g Al Clss
GxN Va Vs Vs Vi (2 A i) (6) Aelsd
4.310 4.432 4.631 4.292 3.884 No
4,531 4.636 4.799 4.513 4.177 N2 Go
3.976 3.947 4.372 4.145 3.439 N3
5.022 4,753 5.266 5.313 4,758 No
5.323 5.239 5.693 5.435 4,923 N> G1
4.436 4.491 4.638 4,762 3.854 N3
0.122 0.244 LSDO0.05

Gx V Ul J51dl
" (V) Sl n
Lo Vg V3 V2 V1 (G) adadt
4.272 4.338 4.600 4.316 3.834 Go
4.927 4.828 5.199 5.170 4.511 G
0.071 0.141 LSDO0.05
Nx V 3Ll J=ll
.. (V) 3L (N) S5l s
e Vy V3 V> Vi (* A pide)
4.666 4.593 4.948 4.803 4.321 No
4.927 4.938 5.246 4.974 4.550 N2
4.206 4.219 4.505 4.454 3.647 N3
0.086 0.173 LSD0.05
4.583 4.900 4.743 4.173 Jagioll
0.100 LSDO0.05

*The table above shows the positive effect of the treatment of covering seeds with gypsum and stimulating them with a
concentration of 2 g L'! of nano-nitrogen in increasing the genetic and physiological ability of the four wheat cultivars to
exploit the environmental conditions surrounding growth in improving the strength of the sources.

cinall ysa cdia 3 (115 10 (¥sall) gl duals 8 Liginn a1y (gl Gumg ills bl ias o S Jalsl)
s i 8,178 0k 5.38555.246 wals Jalall dad el (NoV3) gl comg il e 7 aale 20 5SHIL siaall 99-U)
ozl T 0l 3.82853.647 caly dalanll 4ed ST (N3V)) (golll cms il 00 17 50 adle 3 3S 5L saal) 5350 il i

Al A jal)
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oaalldiliall 99— ol Canall o cubacl s (115 10 Vsaall) agaal) duals 8 Lgina Lyl Jalse o AN dalaill ik oS
s s O (3,178 01 5.961 5 5.693 il Jalxll dad el (GiN;V3) (gsildl) camg i) (e 1 pile 2 S el
3.47053.439 <y Jalall ded Jal (GoN5V)) osilill cmg il e 17 il azle 3 5€GIL 5aally Ganllidalaal) j 5350 Citiall
oo A pile 2 5L lajdaty panll st calas dlalaad lady) it sSlel il (e ey L Aol pansad T ol
B8 Cpead b pally Anmal) A8l Cagylall il e AagY) Alial) GiliaY dalidlly 48,00 5yl 52L) (8 (gl Cpmg )
&) Pl daiadll dilal) solall duaS 50l &5 ey (Fgeall Jhall dlee 53l) e Agsuall SlaiY) G ddlad ians aliadl)

szl duals 53U5 &5 (003 (95 8.5 756 Jglaall) daalall lis€e e (pisKa 83l ) ool ) e il

2023 pusal) = Aaial) (e Cilia (172 oh) qgaal) Juals b Gl cpag il Suiadlly paatls ciisl) L8011 Jea

SUI ) Jaawgio (V) Bluadl (N) SpUl (g Al

GxN Va Vs Vs Vi (2 A i) (6) Aels
4.363 4.484 4.689 4.340 3.939 No
4.573 4.694 4.808 4.567 4.221 N2 Go
4.003 3.933 4.421 4,188 3.470 N3
5.265 5.011 5.541 5.590 4917 No
5.592 5.513 5.961 5.706 5.186 N2 G1
4.788 4.845 4,996 5.124 4,186 N3
0.118 0.236 LSDO0.05
Gx V 3ul =l
. (V) Sl A
Lol Vg V3 V2 V1 (G) adadt
4.313 4.370 4.639 4.365 3.877 Go
5.215 5.123 5.499 5.473 4.763 G1
0.068 0.136 LSD0.05
N V SUal 1ol
_ (V) Sl (N) 50 s
e V4 V3 V> V1 (* A pide)
4.814 4.747 5.115 4.965 4.428 No
5.082 5.104 5.385 5.136 4.704 N2
4.395 4,389 4.709 4.656 3.828 N3
0.084 0.167 LSDO0.05
4.747 5.069 4919 4.320 Jagioll
0.097 LSDO0.05

*The table above shows the positive effect of the treatment of covering seeds with gypsum and stimulating them with a
concentration of 2 g L1 of nano-nitrogen in increasing the genetic and physiological ability of the four wheat cultivars to
exploit the environmental conditions surrounding growth in improving the strength of the sources.

z L

3l e Lulag) Gl i) Cadas 45l Cuina WS L 4alil) 500l (ailad s V) Claa Gueat ) del 16 add jadl) jias (o0
) ehal Gaat e e IS GSal Las Jliad) 5500 e Aa3l bl patliad s A5LY) Lgleas Ll (e slsu bl
paibads Jeall g950l5 (gpiall L) clia 8 Usina D3 (gl cpmg il o) el OIS sl ailis€ay sidl ealag
sl daals 530 e Dz Jualall cilis€a (e (€ 83l lill (gpmill satll i ) o3l G Y] Lagia dailil) il
el dilac by bt dualid g 485 <8 a0l ) pag Ll @3 ) clenall Glel 3 99— el Ciim (35 o) - oasl sl daalally
AR A Calial) Alatial cabidl Base Ciinall Loy (9AY) GluaVl die Jial) & Bad clically 5001 54l gl
Aun gl gandlly L85l Lga8 DR (o Va g el gf pial) dpaill B ol 1oy IS5k 3l Gl Cadal) cBlalaal Al
e i 5 Ela) claall Qilely dnai) clial) pues gAY Gl e 99— el Cia Ciia G5 3 A1)
gl Oamg ) e 1 aale 2 5L gty anll st et Alebaal dulatial ST cl€ da ) GiluaY) of alaadle
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