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4390 4173 4318 4680 1
4733 4406 4406 5386 2 0
4914 4286 5016 5440 3
5153 5061 5078 5321 1
4874 4156 4935 5531 2 2
4885 4156 4935 5550 3
5116 4870 5015 5462 1
4861 4136 4949 5498 2 4
4904 4249 4865 5599 3
216.8 N.S LSD(0.05)
505 B s 4390 4835 | 5385 A5 S 5 b gia
llakal) oS ya
LAl 128.4 LSD(0.05)
4679 4288 4580 5169 a0 IR
4971 4464 4981 5467 a2 o A
Agiladl) el
4960 4418 4943 5520 a4
107.2 N.S LSD(0.05)
Al o gia
G Jal e
4887 4701 4804 5155 1
xoi ) Jal
4823 4233 4763 5472 2 Agdl cadtis)
4901 4237 4937 5530 3
N.S 224.7 LSD(0.05)
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A ) ol daliall Julo diia 8 gl

llakall S 0 L5 by S 3 iy glana
x4y 2l 0 dal 4 Al llakal)
il s, | 88888 53333 38095 A A 1
2.59 3.70 2.29 1.77 1
2.76 3.91 2.34 2.05 2 0
2.84 3.80 2.66 2.06 3
3.07 4.49 2.70 2.02 1
2.80 3.68 2.62 2.10 2 2
2.81 3.71 2.62 2.1 3
3.02 4.32 2.66 2.07 1
2.80 3.67 2.63 2.09 2 4
2.83 3.77 2.59 2.13 3
0.16 N.S LSD 0.05)
Aibasia | 3807 | 2.573 | 2.047 A AL A o gia
llakal) oS ya
a'.!‘)".m 0.10 LSD(0_05)
2.73 3.80 2.43 1.96 a0 RIS
2.89 3.96 2.65 2.07 a2 XA
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2.88 3.92 2.63 2.09 a4
0.10 N.S LSD 0.05)
A o g
G Jal e
2.89 4.17 2.55 1.95 1
xoi ) Jal
2.79 3.75 2.53 2.08 2 ) AR
2.83 3.76 2.62 2.10 3
N.S 0.17 LSD(o_os)
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254.90 267.90 242.10 254.70 1
275.00 290.90 269.80 264.40 2 0
278.50 284.40 271.80 279.30 3
346.80 409.70 367.00 263.80 1
2
348.40 395.20 404.50 245.60 2
360.80 413.50 406.40 262.50 3
347.50 399.80 372.30 270.40 1
4
350.60 400.50 398.50 252.90 2
348.80 395.70 392.10 258.70 3
N.S N.S LSD(0.05)
Sy il busie] 361.90 | 347.20 | 261.40 Aol GBS 5 Jan e
A all) Qlladaly 11.03 LSD0.05)
269.50 281.00 261.20 266.20 | "» 0
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324.70 362.20 357.60 254.30 2 il cads
329.40 364.50 356.80 266.80 3
N.S N.S LSD .05
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Gilladal) S o ALl Bl S e Gl giaa
x4y 2l 0 dal 4 Al llakal)
Ol Jalye 88888 53333 38095 o | 1 s
42.63 36.52 40.62 50.76 1
47.45 41.84 47.47 53.05 2 0
47.61 38.83 47.84 56.15 3
64.66 70.40 71.50 52.07 1
65.46 67.87 81.11 47.42 2 2
69.36 71.54 84.63 51.90 3
66.12 70.54 75.23 52.60 1
65.30 68.92 79.48 47.49 2 4
65.28 65.81 78.64 51.39 3
N.S N.S LSD(0.05)
HUbusia | 5914 67.39 51.42 Aldl) ABESY B Ja gia
llakal) oS ya
2‘1.")5'.‘“ 2.42 LSD(o_os)
1- -
45.90 39.06 45.31 53.32 A A0 kil S o
66.49 69.94 79.08 50.46 a2 o XA
Agldl) clausl)
65.57 68.42 77.78 50.49 T aig
4.50 4.98 LSD0.05)
A b gia
Sl Jal
57.80 59.16 62.45 51.81 1
xoi ) Jal
59.40 59.54 69.35 49.32 2 el B
60.75 58.73 70.37 53.15 3
N.S 4.04 LSD(o_os)
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x 4y jal) . 4l qllakl)
S Jan,e | 88888 53333 38095 Al gal e o g
138.30 118.00 129.70 167.40 1
155.30 134.10 156.50 175.40 2 0
157.90 126.70 159.10 187.80 3
215.10 228.20 242.90 174.20 1
218.60 228.20 270.20 157.30 2 2
226.40 238.60 270.90 169.80 3
214.20 221.40 247.90 173.40 1
213.60 220.30 263.20 157.30 2 4
215.00 217.60 259.80 167.60 3
N.S N.S LSD(0.05)
HAbbusia | 192,60 222.20 170.00 ALl CABESY 50 Ja gia
llakl) S 54
2‘1.")5'.‘“ 7.74 LSD(o_os)
150.50 126.30 148.40 176.90 a0
X ;AL;.H\ S 34
220.00 231.70 261.40 167.10 a2 Aol )
214.30 219.80 257.00 166.10 a4
15.24 16.50 LSD(0.05)
A Jan gia
i Ja) »a
189.20 189.20 206.80 171.70 1
xoi ) Jal
195.80 194.20 230.00 163.30 2 ) AR
199.80 194.30 229.90 175.10 3
6.46 12.38 LSD .05
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(%) sl b cu 3l

llakal) ¢S e L) by S 3 iy glana
xdy ) . 4 Al llakal)
S Jan,e | 88888 53333 38095 Al dal e o i
3.73 3.68 3.84 3.68 1
4.03 4.02 4.18 3.90 2 0
4.03 4.07 3.92 4.10 3
3.97 4.09 3.85 3.96 1
4.39 4.37 4.52 4.29 2 2
4.61 4.47 4.79 4.56 3
4.01 4.13 4.02 3.87 1
4.62 4.71 4.64 4.50 2 4
4.37 4.52 4.32 4.27 3
N.S N.S LSD 0.05)
8 Jau gia 4.23 4.23 4.12 Afll) B A s
S 4
4 ad) qalladal) N.S LSDo.05)
1- -
3.93 3.92 3.98 3.89 2 0 a0
4.32 4.31 4.39 4.27 e 2 o xR
ALl bl
4.33 4.45 4.33 4.21 a4
0.33 N.S LSDo.05)
A b gia
G Jal e
3.90 3.97 3.90 3.84 1
x il Ja) e
4.35 4.36 4.45 4.23 2 el A
4.34 4.35 4.34 4.31 3
0.33 N.S LSD .05
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Al- 5 Al-Mafraji) daall a3 o (5 5ina e dnsall e 5 dieall saa) il o) s U 5
&V 38095 (3 Aslull 43Ul 3l 5 o) (2024 <Al-Anbari s Blebish <2023 <Anbari
die L gina @3 aay ol oS5 il b Gl jall 2 i hige 35l e @il 53333
il 3 (2016) Nwogboduhu ae i 13 5 " il 88888 (I Al 486 saly
ot el se 8 Lsiea 554l Ta il 40000 L) 20000 e Al ZEUSY sl 5 o)
A sine 5y ey il 3 Gl jal) s =id 800005 60000 S ek s oS8 bl b
el (e 3y 3all Sllging s (atad Akl gl GBS 3 de ) sal) bl of I asey g
e Juadl el &8 ey Asaall Qiaill dalead 8 giall ¢ el (o Juadl 5 ) gamy 2udiadi 5 558 siall
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pin JaNal g Gl Jal g Aol calladal) (S e il ghasa g Al CBUSY L5 1(10) Jgaa
(Fel pagie) ol e dda

llakal) S 5 A5 By S 3 iy glana
x 4y al) . 4 uaal) qllakal)
S Jan,e | 88888 53333 38095 Al gal e o
1.11 1.03 113 1.16 1
1.16 1.13 1.16 1.20 2 0
1.18 1.10 1.23 1.23 3
1.16 1.10 1.23 1.16 1
1.06 1.03 1.06 1.10 2 2
1.21 1.16 1.26 1.20 3
113 1.03 1.23 1.13 1
1.14 1.10 1.20 1.13 2 4
1.10 1.03 113 1.13 3
N.S N.S LSDj0.05)
A b g 1.08 1.18 1.16 4l Sl A Ja gia
S 4
4 ) Qlladaly 0.07 LSD0.05)
1.15 1.08 1.17 1.20 a0
# lladal) S 5
1.14 1.10 1.18 1.15 a2 _ XA
ALl sy
1.12 1.05 1.18 1.13 a4
N.S N.S LSD0.05)
b gia
SN Jal sa il
113 1.05 1.20 1.15 1
xoi ) Jal
1.12 1.08 1.14 1.14 2 Al S
1.16 1.10 1.21 1.18 3
N.S N.S LSD(o_os)
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((Tuasie ) pagiall b digiall 20 9-1-4
Aol lladall (S e Gl sie s Al GG ) (2) o)) Jalad Bale (e aally
S e on QU Jaldll Ll ¢ Gag all (8 adall s G Lsiee S0 G sl e
CHALSY (p Jalally iUl lladall (S e o S Jalaill s 50 Jal e ladal
Sxxa e OIS (SN Jalaill g (5N dal e
G chstall e 4 Lgee @l dplall Gl o) (11) s @i Ll
i Tasise Caa (17.41) &l busic el 38095 dsball LS Cilac ) 388 ¢ g3 el
Al el (Say |, Tpasi e cia (15.03) &b Lild dacall b sie il 88888 AS) culac |
smanll Gl IS iy Lae ¢p guall g lall g 00000 jualiall e J81 clilal) g didliall ()5S
ZU) 3305 5 gl Jiadl) 5:lS Gaund L 535 e e sall 238 (o ALK ailalgal e
S Lee B Y1 @l sl sa 2000800 ol pall ST (anads I Auzd) ol sall 5 Gl o 5 SI)
AN sl 5l (2009) wsoals Sani ae G 135 pasipall Hskis sai e Ul
el aall 53 & (a s pall Gailiad g Al AU dsal)
sasipall 8 Gaall de  gsiee 308 s G 4l Jaaal) A0 Caa)
Cia (16.81) @ bawsio el a2 il (5 sie Alalae a3 ¢ S alls il
30 Ly Tuasie Cia (15.37) il dasgie JB) A5ad) Aldas cihel ety Tpagine
Sle daat Al g lbdaadl e a8 ga¥ 4 ) ekl aldiien Al Gl (358
Clad ¥ saly j5 Jla YV Lailus Jase (o JB Laa ael pall 3iad &5 (a5 (550 sed) OO 5l Ganen
(2017) oAl Layek ge dsgiill oda i) (a5 jall 8 Caghall dae 5305 &5 (e
Cun pasial) (b Cighall ae 8 Lsine @i G dal e o) gl il < L]
o Gsine Caling ) iy T agie Caa (16.68) @l daw sia o) LA il Als je il
N asise cua (15.70) & dawsio S (501 il Al e cla Laty 381 (51 sy
Dbl Aa el dal el pe el a8 AN IO Al pe 058 (Al g m ) OGS
Cas s Ay Y1 Ay KAy sil) latg Ay 3l ael ol skl 5 g Ay (s el
& steall GsS5 U 3 8k 4y peall clhdadl e N Als ) sda (B GEN ol
Gl Ggha (S e Al Luafin el LAAD Blusl 3.US e e las pasi Al
(2013¢0us.4)s Khan)

45



Results and Discussion

AEBLLAY K) @lld\

Jalaill g Gl dal ey Al qalladall S ja il gl g Alall) clBUSY 3l :(11) Jgaad
(Toasie dia) pagiall b dishall s dba B agis

llakal) S e Jaal) by S ya il ga
x4 ) \ 4 uaal) qllakal)
il Jal,e | 88888 53333 38095 A dale 1
15.01 13.80 15.03 16.20 1
15.54 14.16 15.90 16.56 2 0
15.56 14.53 15.57 16.59 3
16.24 15.30 16.06 17.36 1
16.90 15.56 17.06 18.06 2 2
17.29 15.97 17.34 18.58 3
15.85 14.83 16.04 16.66 1
4
16.90 15.73 17.13 17.85 2
17.20 15.39 17.36 18.86 3
N.S N.S LSD 0.05)
255 T gia 15.03 16.39 17.41 4l Sl A Ja gia
llakal) S 0
LA 0.34 LSD(0.05)
1- -
15.37 14.16 15.50 16.45 a A0 bl S
16.81 15.61 16.82 18.00 T 2 o XA
Al clbigy)
16.65 15.32 16.84 17.79 a4
0.46 N.S LSDj0.05)
8 T gia
G Jal e
15.70 14.64 15.71 16.74 1
xoi ) Jal
16.45 15.15 16.69 17.49 2 ol A
16.68 15.29 16.75 18.01 3
0.39 N.S LSD0.05)
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(Tdia dn) diual) (b Gigall e -10-1-4
doadll cllalall S je @l glusa s dglall QUESH o) (2) ool didad Bale ekl
Clladall € je o AN Jalal) Ll cCaally Csandl 23e 8 L sine W L5 1S (50 Jal e
Gl Jales ClESH Gy Jalailly Giol dales oSoall G U Jalally sl

Ssima pe S N Jalull

I caaly cgall ae (A Lgine Gl Al QUL Gl (12) Jeas gl G
Jil 88888 Al ia Laiy "Ciua A (39.42) &l bussia el 38095 AU s
de g el i) G5ed M elly b ) (53 La, Tlia da (36.12) @ ddall b i
oo (o puall Jiaill o) g pgas Ay gaill Jalge o clilall ¢y Andliall ) CHBUSH o2 b
oo i) o3a (38815 a5 pall 5 Canall Crgan 3o J) i8] s dailal) Cuganl) (lea) ) sl
. (2011) usAls Abuzar

CS el il e die Caially Cisaall dae (84 sine (358 a5 Jsaadl @ e La3l
A0 (s s Jans Lai” Min i (38.84) b i el T i 2 (s il Jas B
S5 g Aginel) (aleal) ) sl a5 my B T Caia dun (36.15) il daws sie J81 T
Al ) alyaiy e guall Galiatiel e bl 308 33k ) (e 3O dpaliily gai e bl JSGy
i (e el i 3k 55 ple JSEy Glall gad 3 3ad S e (Sl el ke JOA e
gl lall AN Lali¥) (e 4 Lee dgiasa Gauady pasioe S sall axe Bl
(2006055415 Amin)

A caall 4 csall s (8 Gl dal el sl Ll ) Jsasd) il @yl
GV Al ye e Tgine calias o1 Tain Aa (38.66) &b dassie Slof A Als ) ciiia
G 5% By Tl Aa (36.70) &b ddeall Jaw sie J81 Y1 Ala yall cilae ) Loty 2l
A 6 g SAN o 3l Als je A pall Clladall S e (GON Of I QRGN Al ) 8 (5 58l
Jeaii oulall Hghall s o A5 dnadall Gigaall ae 3L ) (A g2 Lae zaslil) 301 B0l )
& G 8 A el (e B S ileS allay Lae oL () A )3 g0 5SI 3 gall 5 il Sl
Zhang e Gi 15 Gsall 2o s ()5 Ge 2 Lee Slhdeall J25 36US ) jay Al jall 020
.(2018) 0sATs
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AEBLLAY K) @lld\

pdin JANEN g Q1 Jal pa g Ayl qalladal) S ja il glawa g Aladl) LS 50 1(12)J saa

(Tdiae La) diall B gl s A

llakall S 0 L) by Sy iy glana
x4y 2l 0 dal 4 Al llakal)
S da, | 88888 53333 38095 A dal s 1, 4
35.17 34.23 35.50 35.77 1
36.51 34.97 36.43 38.13 2 0
36.79 34.74 37.97 37.65 3
37.41 36.00 37.37 38.87 1
39.51 37.27 39.73 41.53 2 2
39.59 37.18 40.09 41.51 3
37.53 36.12 37.60 38.87 1
39.26 36.95 39.55 41.27 2 4
39.61 37.61 40.09 41.13 3
N.S N.S LSD(0.05)
Aihuga | 36,12 38.26 39.42 Al Uy il Jaw gia
llakal) S e
'L.‘J*:m 0.59 LSD(o_os)
1- "
36.15 34.65 36.63 37.18 2 10 akl 0
38.84 36.81 39.06 40.64 a2 CoxAsd
ALl sy
38.80 36.89 39.08 40.43 a4
0.30 N.S LSD .05
TP
Gl Jal e
36.70 35.45 36.82 37.83 1
x il Ja) e
38.43 36.39 38.57 40.31 2 Al S
38.66 36.51 39.38 40.10 3
0.43 N.S LSD0.05)
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((Tuasie An) pagil B el e 2114144
Aol llalall S je Sl sive g Al CESH ) (2) ol Jilas sale ekl
S e O S JAI Ll pagiall B sl s A Lsins Laodl OIS G0 sl e
CHALSH o Jalaill s G50 Jal e calladall CS pe G U Jalall g BN, Calladal)
(S sima e S SN Jalaill g il Jal e g
M e pasipall Gsall e 8 Lsina i Al CEESY o (13) Jsas bl iy
J8) 88888 WSl s Laiy a5 ye 4 (684.2) &b b i el 38095 ALK i
e & 38095 ASH 358 N ol a5m ey T pasie an (541.5) @ diall b sia
e sl de i Al (12511 dsas) caall B Gsaall 2ae 5 a2l & Casiiall
s ally gl
S N e agipaly gl 3 8 A gina (358 35a s Jeaadl @il (ge LDl
i " asie s (652.1) @l bwsia et a2 (5 stal) Ja Cun sl Gilladal)
G5t () Bl G s 3w B T a i se 4n (552.4) dlidassie BB T 10 6 sise Jas
(12511 Jsan) Call i Gigall 2o 5 i pal) b Casiaall 2o 81 12 (5 siudll
Ciia N gasipally sl 2 G dalal il il ) Jeasdl L)
) s el e Lsine ciling o5 Mpagise 4n (633.9) &b husie el AN A al
SV sl (5 285 Mg je s (577.8) by daall Las gia Ji) VoV Als el Cadac | Laiy
(12 Jsn) caall gall 2xe 5 (11 Jsn) Cagtuall dae 8 48 68
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AEBLLAY K) @lld\

adin SN GEON ol duagl) Glladall (S ja il ghesa g AL lBUSY A6 1(13) Jaaad)
(Fuasie dn) pagiall B gl 2o dda b

llakl) S 4 L) by S o il ga
x4 o) . 4 el Qllakal)
il Jal,e | 88888 53333 38095 A dale -y
528.5 472.5 533.8 579.2 1
569.3 496.1 579.9 631.8 2 0
559.5 481.0 573.6 623.9 3
608.6 550.6 600.2 675.0 1
669.7 580.4 678.1 750.7 2 2
677.9 593.3 672.6 767.9 3
596.2 540.2 603.2 645.1 1
661.3 583.3 672.8 727.8 2 4
664.2 575.8 660.0 756.7 3
N.S N.S LSD(0.05)
Aobaga]l 5415 619.4 | 684.2 Al RS 35 o e
llakl) S 54
iy 21.2 LSDy0.05)
1- -
552.4 483.2 562.5 611.7 2 510 el s
652.1 574.7 650.3 731.2 T 12 | XA
Agladl) claust)
640.5 566.4 645.4 709.9 a4
20.6 N.S LSD0.05)
AUl gia
i Ja) »a
577.8 521.1 579.1 633.1 1
xoi ) Jal
633.4 553.3 643.6 703.4 2 g Al
633.9 550.0 635.4 716.2 3
17.0 N.S LSD .05
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: (a%) % 500 ¢y -12-1-4

G dal ey Aadl Glladall (S50 lgine o (2) Gl sl Gale el
Ll ¢ dn 500 s Aa B Lgine b ili IS Bl 5 Qlladall S e ¢ S Jalall
O AU Jalall Jalal s Gl da ey lladall O e o D Jalaill 5 Al caUs)
(Ssira e OIS NN Jalad) g UKl 5 il Ja) e

S pa Uil Ll s 500 )y B e G sy (14) s mli iy
iy ot (146.28) &b Jawsio o) a0 2 (i) (5 sise Adlra cibie) Cua ccallaal
%12.47 <l 53003 Apins a2 (130.05) il awssie Jil a1 0 5 siasall dlales cilac
Ao sl Ase V) A8 et 3 505 calladall (e S el (5 sina ) (8 Cas 3 ay Lay
550 % pabalell L Cpadll 1 bl ddaul 5 bl Galiaie de ju (e o Lae
Sy LS (sall) uaall ) Ldlanl g A gall bl dlee e Aadlill o) sall oS1 553005 )
G die o b8 Al A (p i) paic (e llakl) (aldiie g gine ) S (5500
slill Alae 30S i 5a3 o Jomy o gaidli ) Ll pad e daal) dal el JDA G 5Y1 e
)52V ) B e S J8 (B agny ATP ) Gl o sS85 DA (e (S gual)
Mengel) csall a5 ccuadl olaily jraadl 3lS e upn e el e 5 AY)
(2013) seall s SUSH a) Jom 55 Lo pe (385 il 028 (1980 <Kirkby s

i 28 s 500 G5 b G Jalad st 1l dllia o 4nds Jpanl) (e
Ly 20 o) s po 0 Lo i o5 02(144.58) &l lawsie el 2 Ala )
e UiV dal e il i Sy a2 (133.83) il ddall s gia J8) 1 5Y) Als yal) Cilac|
F ) Al Al a5 sl e 5 5 e kel 33 AU As < s 500 035
SO WS Gl ) Glaly G e (S s SN) el J @l Ji L
(stay-green characteristic) 3_sY) 43 5308 pali 3 agen 8 dla ) oda 8 L)
(2019¢u5415 Tadros) gl Al cbdaell adsll Jaill g 2 gaal) Jiail) 6 538 Jplay Lae

o3 4 L gima ils Alal) UKD 5 Syl SN JAdal) ads Jpandl il ciy
i o2 (147.04) &b busia i 88888 sl e "a il 2 (5 sial) G 8 il
Sl Aoy 02 (125.58) @l ddall bans si J31 88888 S xie T i1 0 (5 sinsal) e
% 14.93
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AEBLLAY K) @lld\

pdin JaNAl g L Jalpag A aad) alladal) S e il glasa g A0 CBESY A6 1(14)J g2l

(&) 42 500 05 Adea
llakall S 0 L) bl S 3 iy glana
x 4y al) . dual) Gllakl)
i Jar,e | 88888 53333 38095 Al gal e o
125.04 119.82 127.15 128.15 1
133.14 126.79 136.19 136.43 2 0
131.96 130.13 130.07 135.68 3
140.13 137.38 142.31 140.69 1
147.38 150.75 14417 147.22 2 2
151.33 152.98 150.29 150.73 3
136.32 134.59 136.19 138.18 1
146.76 143.79 150.28 146.21 2 4
150.45 154.66 149.22 147.47 3
N.S N.S LSDj0.05)
Asbusa] 13899 | 140.65 141.20 ALl ) A5 b sia
llakal) S e
1:‘,)*:‘” N.S LSD(o_os)
125.58 .- .
130.05 131.13 133.42 a A0 bl S
146.28 147.04 145.59 146.21 a2 o X
Agladl) claust)
144.51 144.34 145.23 143.95 a4
3.91 4.35 LSD(o_os)
a8l T gia
i Ja) »a
133.83 130.60 135.21 135.68 1
xoi ) Jal
142.43 140.44 143.55 143.29 2 L)
144.58 145.92 143.19 144.62 3
2.64 N.S LSD 0.05)
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D (R paS) aslsld) Jualad) -13-1-4

Aoaall lladall S e il gsa g Al CBUSH ol (2) ulal) Jilat 3ade e uaaly
GV Jal e g CHAUSH cp Jalaill g O 5 lladall (S je oy SN J21a 5 G50 Jal e
SOl dal ey Qlladall (S je g SUED J3 1l L ¢ oa gl ) dialall daia 3 L siea & i)
(Ssima e IS (SN Jalall g

8 o il Jualadl (3 T sine T80 Aabal) CUUSH ) (15) das @l @ sekil
AU cidae ) iy T3S (19677) als s sie el T il 88888 Al 436N calac )
40.78 il 53 ) sy g "4 23S (13977) iy Ll daall L e Jil a <l 38095
daliall dala 304 35 ¢ guiall () yie) 368 30L ) (o Alall salaiuy) ) Godill 10 (5 jm0 8 9
S8 25 Lee Ll Aliall i o5 Aladl VST die 5 5 gaall el ) jay La 3 1)
s Qb da gy pabiaial 30l ) Sy mial e ladl g sl JB o) g5 S 5Y)
OGSy he 58 iby lee uSelldl S5 by epdall A el 34V
. (2001 &s.3Ts Maddonni ) sesl

Cun oS pally N il s o) Jealall 8 (5 gina (38 5a s Jstall gl
lalre ilae ) Laiy Ta 238 (18767) il laws i o) T 312 il (6 st Aldlae calac]
G 29 Lay)y %2819 @il 3l Ay Ta 23S (14639) &l havsie Ji T 10
330 I ) Lee gaall Juala g (g uiadll g sanall 8305 (B (o ¥) S all o i3 (35l
.(2013) wsals Ammar 5 (2012) Abbas g gl s3a il 5 cilll 4, sl ALY
Lelda s 4 )5l Aabusall Lapusl (gumdll saill il pige 8aly ) (& S all 138 5al Ll (5 3m s
don il pueaty 3ol 3 ol A S all Al Galeal) s ) AdLaYl (35 2 Jsas)
4 500 0y vasiodl s 2o By el A e 3 Lee (AUl g gaig )
(19990 5,41 s Koksal)

Clael 3 el dualall o (30 dalsal Gsina il lia of Joaadl
Lei 4l Al all e Ty gine aliag ol ga 518 23S (17676) &l Javisie Jeof &) dla )
s yall & 55l o Oy " 23S (16956) s Adall Jaw sia J8) 15V1 Ala el calac
ALY el 31 )5) 6-5 Als je (38 Adle 085 llai da ja ) 8 8 Jgeanall ey us A3
A g o sSi (o SAN o i Als je b L) Jid ISl il BalAS e o) el
e b Wl gy adl D @15V e Dl paa g SI J8 sl )l g sl
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Gl e Graaty (Sl el Jae gl A daludl 2y Julls el
(2019 0soaTs Liu ) sl 05533k 5 o5 e a0 335 50 5055

Can diall 8 sine < UGS 5 S el o Jalaill of 4313 Jgasd) gl < yekil
Jows Lty T 23S (21887) &y bwsie (ol 88888 Sl e a1 2 (5 shusddl o
. 23S (13780) @l Lo sie S8 38095 AL xie Ta il 2 (5 e

Aiall 8 Lsima S G35l dal ey QUGS G Jalail) () 4 Jsaad) il Cuigy LS
Class ety b 23S (19840) @l o sie Slo) 4l Ay vie 88888 AU e
. Ta 238 (13630) il Jaws sie J81 460 Al el xie 38095 Adlsl)
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AEBLLAY K) @lld\

adi JANE g Qi Jal e Al Glladall (S ja il gl g ALl CBUESY 56 1(15)J g3
( a axs) (A sl el Jualad) i gA

llakal) oS 4 Al gt P
% 1:\)&)” '. A S gia
v 5 AT-UL.J\ t,\.“AH\
FN ) 88888 53333 38095 A dal e N
13854 15153 12717 13692 1
14964 16266 14355 14272 2 0
15098 15529 14818 14946 3
18517 21533 19844 14175 1
18619 21722 20840 13294 2 2
19164 22405 21217 13871 3
18496 21440 19723 14327 1
18528 21533 20728 13324 2 4
18765 21508 20897 13891 3
N.S N.S LSD(0.05)
sibugial 19677 18349 13977 Al Ul il Jaw gia
llakal) S 5
Lo 420.0 LSD(0.05)
1- -
14639 15649 13963 14303 2 510 el
18767 21887 20634 13780 T 12 % A
Lol clbligy
18597 21494 20449 13847 a4
715.0 820.2 LSD(0.05)
AUl gia
G Jal e
16956 19375 17428 14064 1
x il Ja) e
17370 19840 18641 13630 2 A il
17676 19814 18977 14236 3
335.7 665.5 LSD(0.05)
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H(pE) sl cldl) Juala -14-1-4

doadl lladall S je @l glusay dglall QUESH ol (2) ool didad Bale ekl
Sl AU JA0E L) ¢ aad sl bl Jaala dia 8 Ly gine Wil S (i Ja) e
Jalailly (gl Jalyey GBI oy iV Jales oSl o S JAlall i)
Lisine pe S S

a3 canl sl il Juala 3 L gine i Alall CBUSY o) (16) Jisas geilis iy
diall b sie J8 88888 ALKl s Laiy a2 (120.93) &b busia o) 38095 A4S
i) i Gl bl (5 5m W5 %9.37 <l 335 Ay a2 (110.56) &b
Lladl 81 9¥) (Se Lae (4 Jsaa) 48 ) 5l) dalisal) dda 8 4okl 48l QUGS (8 dc ) all
sl G e (8 Ll il Al el 5 ) geay (sl bl dglany alial) (e bl i)
O3] s Aadlu e gl o2 3Ty canl gl clall Juala 8 33b ) ) sl Lee (13 Jsaa)
.(2010) usAls Hokmalipour 5(2008) o415 EI-Hendawy 5 (2007)

e die aal il Juala 4 giee (9558 25y 4l Jpaall @l (e a3l
s 2(118.04) &l busic el a2 gsind) Jaw G Apadl Qllalall (S
3 22(114.89) &b husie 8 Ta 51 0 sine Jaws iy Ta 1 4 585 e Calias
Leay 4l S 5 Jualall Cpuany @i ) 8 4y paal) lladall S je 580 (I (36880 e 5 5my
@ el e (12 dsa) Gaall & Gadl dae 5(11 o) pasionll B bl s
S e Lilebas die Cliaall 38 3355 o (14 Js3a) & 500 (s (13 Jsin) pasial
s poall pabiaial o bl 3,08 (e 25 Lae Jid ) oIS (5S35 323 () 0l 4 pad) lladall
el Cpnd Liay) 5 cale IS0 i) sai ey 138 5 gaall el ddee JDA 38U ) 4l e
o Sl s Ll (3las 5 saadl sae w8aly ) (I sas Gl ) I sl Jaisaly 55 (SRl
e G 138 5 a5l il Jaals Gaead 1 (63) Lae Jualsll i s gaen 5 an @l g sl
alall duala A Gl dalal gsimall il I Jeaall L3l (2006¢ oAl Amin)
U el e Ugine Calias o) il 5 2(117.48) &l Jaws sie e 00 Al ) ciia 3 aal )
o Gi 1 e(115.19) &b ddall buge B 5V Alsjall Gilael Leiy 4000
o5 35l 6 (s e (A el siall 3,00 48 ) aaall (5 o) a5 ) (2019)Nirere
o ka8 (3 )5) 6 Als ye (B N o Ay sima B sear g duala o) adiad 8 (958 5 KA
o3 sl (5 )SA ua Jill Al e ie ()
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AEBLLAY K) @lld\

Adia (b agln Jalaill g GhoN dal jag qalladall oS e il giesa g Al BUSY 3l 1(16) Jgaad)

(38) 5189 L) Jaala
llakal) S 4 Al gt P
X:t:ux,m ) == A Sl gia
v 5 ATL)L.‘S‘ ‘T‘Sw’
FN s | 88888 53333 38095 A dal e N
114.11 108.33 116.00 118.00 1
115.11 109.33 117.00 119.00 2 0
115.44 109.33 117.33 119.67 3
116.22 110.33 118.33 120.00 1
118.89 112.67 120.33 123.67 2 2
119.00 112.33 121.00 123.67 3
115.22 109.33 117.33 119.00 1
117.89 111.67 119.33 122.67 2 4
118.00 111.67 119.67 122.67 3
N.S N.S LSDjo.05)
Hlbuga | 110,56 118.48 120.93 Al Ul il Jaw gia
llakal) S e
Al 1.84 LSD(0.05)
1- “
114.89 109.00 116.78 118.89 2 A0 ERTP
118.04 111.78 119.89 122.44 a2 o XA
4Ll sy
117.04 110.89 118.78 121.44 a4
1.1 N.S LSD0.05)
BUP W
G Jal e
115.19 109.33 117.22 119.00 1
x il Ja) e
117.30 111.22 118.89 121.78 2 Al i)
117.48 111.11 119.33 122.00 3
117 N.S LSD0.05)

57




Results and Discussion LEBUL) g bty

((Tp aS) Aaleall Ban g b gl Juala-15-1-4

Aoaall kel S e il e Alall QUESH ol (2) el didas Bale (e
Op U Jalal L dalud) saay 8 Cpal)l Juals dia d Lgiee Gl G0 Ja e
GV Jal e s S pall SN Jalal il Jal ey OB  Jalaill 5 il 5 (Sl
Ay gima e CulS SDEN Jalall

Glae ) 3 ¢ sl duala 8 L gina 1l Al BT ) (17) Jsas gl <Ll
Ji 38095 ALl ulac Loty «Ma wiS (9827) b bausia el 88888 dlall il
Gl Juala & 435S 030 (358 a5 38,18 3K (4607) sl Ll diall Jau sia
Glill Jaala & (il Cuiase 330 o2 O 5 cdaliwall Baa 5 A llall axe il ) A K
2011) <Dahmardeh 5 (2010) G A Arf 4al) JLal Le ae (385 il 038 5 ¢ (525l
Al 8L 3aly 30 000 3 Aalisall 3aa o) o gaall Juals G 15583 3)(

lladall o yay i1 iy o aal) Jeala 8 (5 sima (38 25a s A Jsandl il iy
s e 23S (6998) il wisia el a1 2 (il (6 i Aldlae e Cu ey )
" 23S (6815) il b sio Jil T 511 0 Alelae cidae ) Lty - il 4 (5 sl (e alias Al
Coghall dae 3aaS clacall e G el (llalall (€ e 50 G5l s g ey !
(14)Js2> 2 500 05 5 (13) dsis asipalh Gl 2 5 (11) dsas pasisll
Al Joa s Lo g i) oda 30 Jualall 5305 (I 63 Lae (16 Jsaa) 2l clail) Juala
Juala (& dygine By 8 ) slaay a3 (2018) ¢ssals Basavaraja 5 (2021) el
Aol Qlladall (S ey el ) die ¢ jauall 5 A G gal)

s el ciia 3 diall e il Jalad Gsiee Tl dllia o) ands Jsaall
Leiw Al (51 Al e e Lisine aling ol oas a3 (6963) &l dawia el A2
Gls) B-4 s je e IS o T 23S (6835) il daall dangie i 5V Als ) s
S 31 6-4 A e 8 gl ¢ duala e Sing Lagr (315 daga Ja) e ai (5 Sy il
sda (A i l8 4GS je dataall jualiall 53 s JI Y sl 0¥ cbdeall ) 2Uisy bl
Nelson sKaur e L ae Gin Iy dala o) o Joaall Gan axy da )
(2014)

58



Results and Discussion

AEBLLAY K) @lld\

adin Jallly AN dalsag el cllakall S e il gla g AL CBUSY EG (17) Jgaad
(12 i) Aalual) Ban g A Ggaadl Juala dda b

llakal) S 4 Al i) P
X:t:ux,m ) == A Sl gia
v 5 ATL)L.‘S‘ ‘T‘Sw’
FN s | 88888 53333 38095 A dal e N
6770 9630 6187 4495 1
6831 9718 6240 4533 2 0
6845 9718 6257 4559 3
6897 9807 6311 4571 1
7048 10015 6418 4711 2 2
7050 9985 6453 4711 3
6837 9718 6258 4533 1
6988 9926 6364 4673 2 4
6994 9926 6382 4673 3
N.S N.S LSD(0.05)
Aibusin]  9g27 6319 | 4607 Al ALY S o gia
llakal) S e
4 142.2 LSD(0.05)
1- "
6815 9689 6228 4529 il Q e e
6998 9936 6394 4665 T 2 o XA
Lol clbligy
6939 9857 6335 4626 a g
76.1 N.S LSD0.05)
ol s gia
G Jal e
6835 9718 6252 4533 1
x il Ja) e
6955 9886 6341 4639 2 A il
6963 9876 6364 4648 3
75.5 N.S LSD0.05)

59




Conclusions and Recommendations Glana ¢il) g claliiiuy)

Slaa gill g clalitiuy) -5
claliiiay) -1-5

Aol clladall S ey (iU o) jiiall 3 )l dlail -1

Clas siddl Jte) ciign 3) T il 2 s gieall die By el Clladall O pa (51 Alalae < 6i -2

Laiy clglida g 438 ) ol daliall s ) ol IS gaill Cliia (8834 ) ) (ol Al 48USY 50y 5 () -3
Juala Clia (e 3 Las ¢ saill cilillaia e il o ddlial)l (e ) gal dolall 26l Jules

coasiall Bl e g caall 8 sl s g pa g gall 8 o gdiall dae g aal 6l Gl
Aalall sas gl Sials o) st 378 5112 (6 sl 50 Alalae < 5i5 -4
Aaluall sas g 8 Slala el Gdad 8 Ta @il (88888) dslull 48Kl i 4 -5

sl Joala e Ciia Jal e 3520 xie il -6

60



Conclusions and Recommendations Glana ¢il) g claliiiuy)

Slua #l) -2-5

e gill s saill Cliia Guuad & 50 e Al Wl dad) Cllahall CS ey o) jiaall 3,30 il (i -1

Jealall

O s A Giliaal b il 38 e A adl Qb (S e (i Jsa il e 35l ol sl -2

el aall 3,3l

a3l (S e il Als ey (315l 6-5 Aa ye) Gdils e Slo Ay pad) Clladall oS ey ()11 -3

Aalad saa g b gaall Jala Juadl

san g b gall duals el sl (Toa il 88888) 4l 43S e ol jiall 331 de) ) -4

REIWA|

61



References dlaall

s sdladdl - 6
dn ) jiladl -1-6

sbandl 3 M1 e piia Alaiul (2009)08 s 2o ) sl 2o (3 cdaal
dc) ol Aae Jaall Cagyk ad Sl alea U Sorghum bicolor L.
82-71:(14.) 2 idla)
co) padll auldll dada Al o ladll Qladl Genstat .(2019) hals dea ale ¢ g2l
304 U il s debdall Sl la ddel ) 5l A

ol sy 58 (A Al )l ae gy dglall A8 J:‘Sij.(2019) adl Cads e gyl
Al ll A iwale Alu,y Zea mays L. slsall 3501 4 ailiCay Jualall
83 U= g .l dda

e Adlide Ala) ve) ga s Sl siua 48 (2009) Lol Gmae Jsls w3 wlla g s sead)
3,33.3)‘).” FAPOA| ( Zea mays L. ) ;\)éaaj\ BJS]\ % ugﬁm;m‘_g‘;g;})ﬂ\ Alad!
72-57:(1)5 due )3l ashall b

ailisSa g Jualadl 4 dashaall o diluall 5 4ol )30 ael e Ll (2007) Jlaa dils cgaaall
e sall Zaala - el g de ) 3 S ¢ pitiale Al o) jiall 3530 e piial)
dalalls saill (8 dglall LGl s g yull sland) 86 (1 2011) e zlaa o ¢ Gl

Lol )3l astall Lndall dlase | Zea mays L. el ysall 50 J saanall 436 K iann g
8-1:(1)1

ALl U L5 (2005) 4 ve ols mmy 5 S e S5 ¢ el 2 tea) (g gl
idsa, Zea mays L. &l )aall 30 Jalay sal 65 LS'“;J)M‘ el (5 giag
31-25: (2)10 &d_a)) del 3l

diala 5 e Clia (8 Gun V) 5 Gl ol Gansla 50 (2017) e sele D) (g uma 3l
o daals | & puall o ghell Ay i 4Kyl Al o) iaal 5,31

62



References dlaall

Qladall Galiiue g 4l 555el de) )30 sae sa 8 (2021) el abIS deal (gaelud)
:\:\C‘JJ\ qu.;gj\ ?jh 4\:\]5 J.ﬁ.ma\.n ‘U\.u‘);\‘)s.mj\ EJM\ d..A\A} gl ‘_g :\_1”‘);.15\

Gl 5 i) andaill adas | Lipani 5 Lealiil o) jiiall 3,30 (1990) dme Cinda ¢ (S sabludl
0= 400 . 3 s - alall

drala ¢ AaSall Cu dradae A il aladial o5 Ao dakail (1989) (s Jukld ¢ dilauall
216 Lo .Gl alad) danll g Mall anlaill 3 ) 55 ¢ oz

Aalall Tiggl) (3 yal) 8 Ay guimall 5 A sl 32anY) alaial Qs (2011) oalad dila ¢(gastal)

93 U g Bl ) sgane o))l ALE 3

Zea mays L sliall 5,0 Jualally saill <l jlas (2001) o e st ¢ g salal
Dfivale Ale Al A8 5 Canall Ll Helianthus annuus L oseddl 3 s 5
Ak Aaals - Ae )l A4S -

alisfe 5 dualall L de) )3l clibue 5 50l aaa 5 (2010) 2l Juali Gl gl
L Jia gall dzalac piwale Al i Zea mays L el saall 3 e oSy pdal

Al 3l

b Banaalall gl & Jina ans il (2023) Glaslad) a8 5 anill aSall nie 5 a3 Gl
ZMIAQMUmZ\LAIAAu})LQ;SZea mays L. ;\M\ SJ.JS\ :\73;\3.1\‘5}@
L 92-67 : (7) 45 und

Cpiia Juala g gab 3 Al A8USI 5 i sd) sled) 585 (2012) o s deal (gl gagdl
Al K Alaal) Jualaall and - yiiale Ale ;)  Zea mays L. ¢l siall 3 )31 (1
) s -

63



References dlaall

s il slaudl 536 (2013) sl pae sead 285 5 s Geead) de deal (ALK
Zea mays L. slsiall 5 0 duala g sai 8 ALY ye)ses asmlisll (305
91-77:(3)5 4! )30 ashell il il dlas 106 sy Chiva

& A el S e M5 Aol GBleed Ll (2022) el de G o S) ¢ lalual)
DS Al - el 30 S - itale Al el jaall 85301 Joala s sy £ 554

Y3l Bl (12008) 4k & le a2 5 G100 e (38 5e 5 alIS Jaa 22 5 (i Juald ¢ GRS
:36-27: (4)39 &d1yall due) ) o slall das o) jauall 5,3 (g 48

and fivale Al Aoy Gae s Jaliall (s,lh ) jiall 5,300 613),(2010) e 3 sac gaa

cdaay daala - de) ) S, s Jualadl) agle

O Aladl 5 (2007) wee e afay dgul O Guas 2 Gebe 3 s cdadlu
Uas 106 gy caia el jiall 3,0 Jualay gai 4 g il el 5 el
(1)5 4=l )5l aslall LYl

Gl siae s Leaa s ARyl g Al AN 36 (2001) S adls 2o s gmad Cul gl
138-131:(3)32 4l sl dpe) 5l o lall Alaa | o) jauall 5 )l (8 Cpan il

Gl Juala 5 cliall e dglall 0l de) )3l ac g L (2001) ava Gal Al ae
drala - Aol 3l ALK - jruale dle, . Zea mays L.slsall 3,000 aad)

64



References dlaall

4piay) jbadl) -2-6

Abbas, M. L., A. Valida, C. Rajab and A.Ebrahim.( 2012). Effect of nitrogen
on the growth levels and development of maize hybrids in the Condition
of amino acids applications. International. J. Agric, and crop, Sci.,
4(14):984- 992,

Abdel-Mawgoud, A. M. R., El-Bassiouny, A. M., Ghoname, A., and Abou-
Hussein, S. D. (2011). Foliar application of amino acids and
micronutrients enhance performance of green bean crop under newly
reclaimed land conditions. Australian Journal of Basic and Applied
Sciences, 5(6), 51-55.

Abdul Hamid Ahmed Al-Younes. (2009). Produccion de nueva variedad de
sorgo (Sorghum Bicolor). Revista Universitaria Thamar de Ciencias
Naturales y Aplicadas, 1(1), 2-8.

Abuzar, M. R., Sadozai, G. U., Baloch, M. S., Baloch, A. A., Shah, I. H.,
Javaid, T., and Hussain, N. (2011). Effect of plant population densities on
yield of maize. The Journal of Animal and Plant Sciences, 21(4), 692-
695.

Ahouelete, R., Holou, Y. and Kindomihou. (2011). Impact of nitrogen
fertilization on the oil, Protein, starch and ethanol yield of corn Zea mays

L. Grown for Biofuel production-Journal of life Sciences.5:1013-1021.

Al-Abassi, A. A. A., Al-shamary, W. F., Kareem, K. A., Kahlei, A. M. S.
(2022). Effect of plant density and foliar spray of zinc on vegetative
growth of corn (Zea mays L.). Research on Crops, 23(4): 776-780.

65



References dlaall

Al-Ghazal, S. A. Y., M. M. Aziz., and W. K. S. Al-juheiehy. (2023) . Response
of growth and yield of corn Zea mays L. To bio-fertilizer and sea-algae
extract. Int. Journal of agricult, 19(1): 161-165.

Al-Mafraji and Al-Anbari, .(2023).Response of Maize genotypes to
combinations of Nitrogen and humic acid fertilization. IOP. Conference

Series: Earth and Environmental Science-1225:1-13.

Alvarez Prado, S., C.G. Ldpez, M.L. Senior, and L. Borras. (2014). The
Genetic Architecture of Maize Zea mays L. Kernel Weight
Determination. Crop Sci. 9: 1611-1621.

Amanullah, A. (2004). Physiology partitioning of assimilates and yield of
maize as affected by plant density rate and timing of nitrogen application.

Doctoral dissertation, University of Agricultural, Peshawar..

Amanullah, and Khan, A. (2013). Phosphorus and compost management
influence maize Zea mays L. productivity under semiarid condition with
and without phosphate solubilizing bacteria. Frontiers in plant science, 6,
1083. Department of Agronomy, Faculty of Crop Production Sciences,

The University of Agriculture, Pakistan.

Amin, A. A, Rashad, E. M., and Gharib, F. A. E. (2006). Physiological
responses of maize plants Zea mays L. to foliar application of morphactin
CF125 and indole-3-butyric acid: 547-554.

Ammar, B., P. Hemmatollah and Y. Mohammed. (2013). The effects of amino
acid fertilizers spraging on photosynthetic and ant-oxidant enzymes of
wheat Triticum aestivum L. under salinity, stress: InternationlJ. Agron.
and Plant Prod., 4(4):787 793.

66



References dlaall

AOAC, (1980).Association of official Agriculture Chemists "Official Methods
of Analysis" 13th ed. Washington D.C., U.S.A. Careal.Chem. 63: 191-
193.

AOAC, Horwitz W.(1975). Official methods of analysis (Vol.222).
Washington,DC: Association of Official Analytical Chemists.

Arif, M.; M.T. Jan; N.U. Khan; H. Akbar: S.A. Khan; M. J. Khan; A. Khan; 1.
Munir; M. Saeed and A. Igbal (2010). Impact of plant population and
nitrogen levels on maize. Pak. J. Bot., 42(6): 3907-3913.

Attia, A., El-Hendawy, S., Al-Suhaibani, N., Alotaibi, M., Tahir, M. U., and
Kamal, K. Y. (2021). Evaluating deficit irrigation scheduling strategies to
improve yield and water productivity of maize in arid environment using

simulation. Agricultural Water Management, 249, 106812.

Basavaraja, P. K., Yogendra, N. D., Zodape, S. T., Prakash, R., and Ghosh, A.
(2018). Effect of seaweed sap as foliar spray on growth and yield of
hybrid maize. Journal of plant nutrition, 41(14), 1851-1861.

Bayar, J., Shah, S., Khan, W., Okla, M. K., Alwasel, Y. A., Saleh, I. A., and
Jalal, A. (2024). Boron foliar application improves growth, yield and
grain quality of maize. Polish Journal of Environmental Studies, 33(3),
3079-3089.

Bayu, W., N. F.G. Rethman and P. S. Hammes. (2005). Growth and vyield
compensation in sorghum Sorghum bicolor L. Moench as a function of
planting density and nitrogen fertilizer in semi-aridareas of northeastern
Ethiopia. South Afric. J. Plant and Soil. 22(2): 76- 83.

67



References dlaall

Black, C. A., D. D. Evans, J. L. White, L.. E. Ensminger, and E. E. Clark.
(1965). Methods of soil analysis, Part 2. Chemical and microbiological
properties. American Society of Agronomy Monograph, 9, Madison,
Wis.

Blebish, F. K. J., and Al-Anbari, M. A. I. (2024). Field performance of maize
synthetic cultivars under the influence of mineral and organic fertilizer
combinations. SABRAO J. Breed. Genet, 56(3), 1177-1186.

Brankov, M., Simié, M., Dolijanovi¢, Z., Rajkovi¢, M., Mandi¢, V., and
Dragicevi¢, V. (2020). The response of maize lines to foliar fertilizing.

Agriculture, 10(9), 365.

Bruce, W.B.,, G. O. Edmeades and T.C. Barker. (2002). Molecular and
physiological approaches to maize improvement for drought tolerance. J.
of Experiment Botany. 53(366):13-25.

Buah, S. S. J,, and S. Mwinkaara. (2009). Response of sorghum to nitrogen
fertilizer and plant density in the Guinea Savanna Zone. J. Agron. 8: 124-
130.

Butay, J.S. (2017).Organic based glutinous corn Zea mays L. supplemented
with seaweeds emulsion.Asia Pacific Journal of Multidisciplinary
Research.5(4):56-63.

Carpicy, E. B., Celik, N., and Bayram, G. (2010). Yield and quality of forage
maize as influenced by plant density and nitrogen rate. Turkish Journal of
Field Crops, 15(2), 128-132.

68



References dlaall

Crouch, I. J., and Van Staden, J. (1993). Effect of seaweed concentrate from
Ecklonia maxima (Osbeck) Papenfuss on Meloidogyne incognita
infestation on tomato. Journal of Applied Phycology, 5, 37-43.

Cresser, M. S., and Parsons, J. W. (1979). Sulphuric—Perchloric acid digestion
of plant material for the determination of nitrogen, phosphorus,

potassium, calcium and magnesium. Analytica Chimica Acta, 109(2),
431-436.

Dahmardeh, M. (2011). Effect of plant density and nitrogen rate on PAR
absorption and maize yield. Am. J. plant physiol., 6(1): 44-49.

Djaman, K., Allens, S., Djaman, D. S., Koudahe, K., Irmak, S., Puppala, N.,
Dakupuneni, M. K., and Angadi, S. V. (2022). Planting date and plant

density effects on maize growth, yield and water use efficiency.
Environmental Challenges. 6: 1-11.

Du Jardin, P. (2015). Plant biostimulants: Definition, concept, main categories
and regulation. Scientia horticulturae, 196, 3-14.

Duvick, D. N. (2005). The contribution of breeding to yield advances in maize

(Zea mays L.). Advances in agronomy, 86, 83-145.

El-Bassiouny, R.1.,S.K. El-Seifi and G.F.Omar.(2003). Studies on yield and

storability of baby corn ears.J. Agric. Sci. Mansoura Univ.,28(3):2099-
2115.

69



References dlaall

El-Hendawy, S. E., Hokam, E. M., and Schmidhalter, U. (2008). Drip
irrigation frequency: the effects and their interaction with nitrogen
fertilization on sandy soil water distribution, maize yield and water use
efficiency under Egyptian conditions. Journal of Agronomy and Crop
Science, 194(3), 180-192.

Fallah, S., and Tadayyon, A. (2010). Absorcién y eficiencia del nitrégeno en
maiz forrajero: efectos del nitrogeno y la densidad de poblacion.
Agrociencia, 44(5), 549-560.

FAO, Food and Agriculture Organization of the United Nations. (2023). World
maize production statistics 2023. Retrieved from

[https://www.fao.org/statistics/en/].

Fard, F.F., Mirshekari, B., and Amirnia, R., .(2014). Multiple regression
analysis for studied traits in intercropping of popcorn and cowpea,

International Journal of Biosciences, 4(4): 116-120.

Futo <Z., and Bencze, G., .(2023). The effect of amino acid Prepration and
foliar fertilizers on maize yield and quality. Research Journal of
Agricultural Science.55(1):83-90.

Gatea, A. A., and Hussein, H. T. (2023). Effect of sprays of licorice and
seaweed extracts on yield and Quality of corn (Zea mays L.) . Euphrates
Journal of Agricultural Science, 15(3):51-60.

Gautam, P., Gustafson, D. M., and Wicks Ill, Z. (2011). Phosphorus
concentration, uptake and dry matter yield of corn hybrids. World Journal
of Agricultural Sciences, 7(4), 418-424.

70



References dlaall

Girma, K., Martin, K. L., Freeman, K. W., Mosali, J., Teal, R. K., Raun, W. R.,
... and Arnall, D. B. (2007). Determination of optimum rate and growth

stage for foliar-applied phosphorus in corn. Communications in Soil

Science and Plant Analysis, 38(9-10), 1137-1154.

Gobeze, Y.L.,G.M. Ceronio and L.D.V. Rensburg. (2012). Effect of
rowspacing and plant density on yield and yield component of maize Zea

mays L. under irrigation Journal of Agricultural Science and Technology,
B2: 263-271.

Gonzalo, M., J.B. Holland, T.J. Vyn and L.M. Mc. lutyre. (2009).Direct
mapping of density response in a population of B73 x M017recombinant
inbred lines of maize Zea mays L.. Heredity advanceon line publication 4
November 2009, doil 10. 1038/hdy. 2009. 140.

Hallauer, R.A. and Carena. J.C.(2009). Handbook of Plant Breeding. 1 Maize,
vol. 3. Part 1. pp. 1-96.

Hassan, M. A., Hamed, A. E. S., and Ibrahim, K. A. R. (2016). Effect of Plant
Density and Intercropping System on the Growth and Productivity of
Maize and Cowpea. University of Aden Journal of Natural and Applied
Sciences, 20(1), 9-22.

Hokmalipour, S.; RSeyedsharifi S. Jamaati -e- Samarin; M. Hassa- nzadeh, M.
Sharifi-e- Janagard and R. Zabihi -e- Mahmoo dabed (2010). Evaluation
of plant density and nitrogen fertilizer on yield, yield components and
growth of maize. World Appl. Sci. J. 8(9): 1157-1162.

71



References dlaall

Hussein, M. H., Eltanahy, E., Al Bakry, A. F., Elsafty, N., and Elshamy, M. M.
(2020). Seaweed extracts as prospective plant growth bio-stimulant and
salinity stress alleviatr for Vigna sinensis and Zea mays. Journal of
Applied Phycology, 33, 1273-1291.

Hussein, H. T., and Judy, M. Q. (2019). Effect of the number of foliar spraying
times with glutathione for different stages in some traits of growth and
yield of corn (Zea mays L.)19(1):287-294.

Jader, J. J., Hussein, H. T., and Hamza, M. A. (2019). Response of four
genotypes of corn Zea mays L. to foliar nutrition by seaweed extract.
Research on Crops, 20(1).19-28.

Jalal, A., Oliveira, C. E. D. S., Fernandes, G. C., da Silva, E. C., da Costa, K.
N., de Souza, J. S., and Teixeira Filho, M. C. M. (2023). Integrated use of
plant growth-promoting bacteria and nano-zinc foliar spray is a
sustainable approach for wheat biofortification, yield, and zinc use

efficiency. Frontiers in Plant Science, 14, 1146808.

Jalali, A. H. and M. J. Bohrani, .(2011). Quantitative and qualitative
characteristics of grain yield of sorghum as affected by N fertilization
and plant density. J. Agric. Sci. Nat. 5(3): 117-125.

Jampatonga, S., L.L. Darrah, G.F.Krause and B.D.Barryd. (2000).Effect of
one-and Two-eared selection on stalk strength and other characters in
maize.Crop Sci. 40:605-611.

72



References dlaall

Jares, D., Krnjic, S.B. Varanicy, M.,and Svecnjak,Z. (2019). Effect of plant
density on leaf area index, anthesis to Silking interval, yield and yield
components of maize inbreds and their sister-lines. Journal of centeral
European Agriculture. 20(1):179-193.

Jaswinder, K., Himani, K., Pankaj, S., and Neeraj, J. (2019). Effect of plant
densities and integrated nutrient management on productivity, nutrient
uptake and quality of sweet corn Zea mays L. Saccharata. J. Agric.
Veterinary. Sci, 12(5), 38-42.

Kaur, G., and Nelson, K. A. (2014). Effect of foliar boron fertilization of fine

textured soils on corn yields. Agronomy, 5(1), 1-18.

Kavitha, M. P., Ganesaraja, V., and Paulpandi, V. K. (2008). Effect of foliar
spraying of sea weed extract on growth and yield of rice Oryza sativa L.
. Agricultural Science Digest, 28(2), 127-129.

Khan, A. Z., Jan, A., Shah, Z., Ahmad, B., Khalil, S. K., Ali, A., and Nawaz,
A. (2013). Foliar application of nitrogen at different growth stages
influences the phenology, growth and yield of maize (Zea mays L.) . Soil
and Environment, 32(2),135-140.

Khan, R. M., and Rahman, H. U. (2017). Influence of foliar urea on the
phenology, growth and yield of maize applied at various growth stages.
Pure and Applied Biology, 6(1), 247-255.

Koksal, A.I:H. Dumanoglu and N. T. Gunes. (1999). The Effects of different
amino acid chelate foliar fertilizers on yield, fruit quality, shoot growth
and Fe, Zn, Cu, and Mn content of leaves in Williams pear cultivar
(Pyrus communis L.). Tr. J. of Agriculture and Forestry. 23:651-658.

73



References dlaall

Kumawat, P., and Kumawat, V. (2023). Seaweed Marine Algae: Nutritional
Values and Plant Growth Regulators for Sustainable Agriculture
International Journal of Environmental and Agriculture Research
(IJOEAR), 9(10), 21-26 .

Lao, F., Sigurdson, G. T., and Giusti, M. M. (2017). Health benefits of purple
corn Zea mays L. phenolic compounds. Comprehensive Reviews in Food
Science and Food Safety, 16(2), 234-246.

Layek, J., A. Das., A. Ghosh., D. Sarkar., R . G. ldapuganti., J. Boragohain.,
G.S.Yadav., and R .Lal. (2017). Foliar application of seaweed sap
enhances growth, yield and quality of maize in Eastern Himalayas.
Proceedings of the National Academy of Sciences, India Section B:
Biological Sciences, 89: 221-229.

Lashkari, M., Madani, H., Ardakani, M. R., Golzardi, F., and Zargari, K.
(2011). Effect of plant density on yield and yield components of different
corn Zea mays L. hybrids. American-Eurasian Journal of Agriculture and
Environmental Sciences, 10(3), 450-457.

Liu, Li, R.,P., Dong, S., Zhang, J., and Zhao, B. (2019). Increased maize plant
population induced leaf senescence, suppressed root growth, nitrogen

uptake, and grain yield. Agronomy Journal, 111(4), 1581-1591.

Maddonni, G. A., Otegui, M. E., and Cirilo, A. G. (2001). Plant population
density, row spacing and hybrid effects on maize canopy architecture and
light attenuation. Field Crops Research, 71(3), 183-193.

Marschner, H. (2012). Marschner's mineral nutrition of higher plants (3rd ed.) .

Academic press.

74



References dlaall

Mengel, K., Kirkby, E. A. (1980). Potassium in crop production. Advances in
agronomy, 33, 59-110.

Meshram, MR. Dawsanyj., Singhy S.Y., Sanodiya LK., and Rina, L. (2022).
Effect of Seaweed sar folier application on growth and yield of maize

Zea mays L cultivars-The Pharma Innovation Journ 11(1):915.920.

Mohammadia S. A., Prussian B. M., and Singh N. N., .(2003). Sequentialpath
model for determining interrelationship among grain yield and related
characters in maize. Crop Sci. 43:1690-1697.

Morsy, M., and Ahmed, A. (2021). Response of two yellow maize hybrids to
amino acids, mineral Npk and nano-fertilizers under Toshka District

conditions. Alexandria Science Exchange Journal, 42(2), 327-340.

Nabti, E., Jha, B., and Hartmann, A. (2017). Impact of seaweeds on agricultural
crop production as biofertilizer. International Journal of Environmental
Science and Technology, 14, 1119-1134.

Nirere, D., Murthy, K., Lalitha, K. N., Murukannappa, B. S., and
Murorunkwere, F. (2019). Effect of foliar application of water soluble
fertilizers on growth and yield of maize. Rwanda Journal of Agricultural
Sciences, 1(1), 44-51.

Omar, H. H., Abdullatif, B. M., Al-Kazan, M. M., and EI-Gendy, A. M.
(2015). Various applications of seaweed improves growth and
biochemical constituents of Zea mays L. and Helianthus annuus L.
Journal of plant nutrition, 38(1), 28-40.

75



References dlaall

Ortiz, D. M. (2009). Zinc lignosulfonates bound to NPK as fertilizers in wheat
and maize crops (Doctoral dissertation, Universidad Auténoma de
Madrid).

Pal, A., Dwivedi, S. K., Maurya, P. K., and Kanwar, P. (2015). Effect of
seaweed saps on growth, vyield, nutrient uptake and economic
improvement of maize (sweet corn). Journal of Applied and Natural
science, 7(2), 970-975.

Panison, F., Sangoi, L., Durli, M. M., Leolato, L. S., Coelho, A. E., Kuneski,
H. F., and Liz, V. O. D. (2019). Timing and splitting of nitrogen side-
dress fertilization of early corn hybrids for high grain yield. Revista
Brasileira de Ciéncia do Solo, 43, e0170338.

Sadak, Sh .M., Abdelhamid, M. T., and Schmidhalter, U. (2015). Effect of
foliar application of aminoacids on plant yield and some physiological
parameters in bean plants irrigated with seawater. Acta bioldgica
colombiana, 20(1), 141-152.

Sangoi, L. (2000). Understanding plant density effects on maize growth and
development: an important issue to maximise grain yield. Cienc. Rural
31:159-168.

Sangoi, L.; Graceietti M.; A. Rampazzo; C., and Bianchetti P. (2002).Response
of Brazilian maize hybrids from different eras to changes in plant density.
Field Crops Res. (79)39-51.

Sani, B. M., Kura, H.N., Mahadi, M.A. and Jaliya, M.M. (2009). Effects of

Plant Population of leaf area index, cob characteristics and grain yield of

76



References dlaall

irrigatated hybrid maize. Journal of Agriculture and Environment.
5(1&2), 77-84.

Sanodiya, P. (2024). Optimising the dose of 2, 4-d sodium salt for weed control
and economics of rabi maize (zea mays L.) In varanasi, india.

Agricultural Research Journal, 61(1), 1-5.

Shukla, P.K., P.Misra and C.Kole. (2019). Uptake, Translocation,
accumulation , Transformation , and Generational Transmission of
Nanoparticles in Plants. Plant Nanotechnology: Principles and Practices,
Pp:183-218.

Singh, S., M. K, Singh, A. K, Singh., and C. S, Singh. (2015). Application of
Seaweed Sap (Kappaphycus alvarezii and Gracilaria edulis) for Higher
Productivity of Maize (Zea mays L.). Research Journal of Agricultural
Sciences, 6(1): 232-234.

Singh, S., Tiwari, D., Gautam, S. S., Singh, M. K., and Pal, S. K. (2019).
Seaweed: An alternative liquid fertilizer for plant growth. International

Journal of Current Microbiology and Applied Sciences, 8(12), 772-781.

Subhanullah, Khan, R. M., and Rahmangh, U. (2017). Influence of foliar urea
on the phenology, growth, and yield of maize applied at various growth
stages. Pure and Applied Biology, 6(1), 247-255.

Tadros, M. J., Omari, H. J., and Turk, M. A. (2019). The morphological,
physiological and biochemical responses of sweet corn to foliar
application of amino acids biostimulants sprayed at three growth

stages. Australian Journal of Crop Science, 13(3), 412-417.

77



References dlaall

Taiz, L., and Zeiger, E. (2015). Plant Physiology and Development (6th ed.).
Sinauer Associates.

Valadabadi, S. A., and Farahani, H. A. (2010). Effects of planting density and
pattern on physiological growth indices in maize Zea mays L. under
nitrogenous fertilizer application. Journal of Agricultural Extension and
Rural Development, 2(5), 40-47.

Van Oosten, M. J., Pepe, O., De Pascale, S., Silletti, S., and Maggio, A. (2017).
The role of biostimulants and bioeffectors as alleviators of abiotic stress

in crop plants. Chemical and Biological Technologies in Agriculture, 4,
1-12.

Vance,C.P.,Stone,C.U., and Allen,D.L.(2003).phosphorus acquisition and use:
critical adaptations by plants for securing a nonrenewable resource.New
Phytologist.157:423-447.

Westgate, M. E., Forcella, F., Reicosky, D. C., and Somsen, J. (1997). Rapid
canopy closure for maize production in the northern US corn belt:
Radiation use efficiency and grain yield. Field Crops Research. 49(2—3):
249-258.

Zhang, H., Zhang, C., Sun, P., Jiang, X., Xu, G., and Yang, J. (2022).
Optimizing planting density and nitrogen application to enhance profit
and nitrogen use of summer maize in Huanghuaihai region of China.
Scientific Reports, 12(1), 2704.

Zhang, Y., et al. (2018). Timing of Foliar Fertilization Affects Grain Yield and
Nutrient Uptake in Maize. Field Crops Research, 215, 23-31.

78



Appendices

gasal

1@l 27

CBUS g a0 Jal e Aiaal) Galaa¥ g Ay el lladal) (el 8 (MLS) cilag el il gia 48 Upsa Gl s (3ale -1-7
a3 dpd g ASH (aliaadl o gacli gall 9 ghudll g Cpa g Al Cliia g gall) Ciliua 8 agia JANAI)

3l A i) K| A ot P | 90 pataall N 4 gl AOAM\ Jula 4.;9”12\ daleal) | cludl) plas ) :\eﬁ‘ Sabdll Jalaa
Yo Ces) (=) sl
0.00262 196.1 29.75 742.4 0.33080 763166 1024.6 2 il Uadl)
*1.40208 **40193.9 **3653.19 **59136.0 *0.22007 **740100 *6918.5 2 el
0.19393 406.5 35.53 473.7 0.01908 20123 958.7 4 Error(a)
*1.73575 *765.8 58.62 1167.1 0.07643 46935 34.5 2 G Jal s
) oaldical)
0.16763 278.6 36.15 423.0 *%0.20788 **491367 347.1 4 dal :'TUS‘
0.31209 118.7 16.13 324.2 0.03074 59863 136.2 12 Error(b)
0.09857 *%18530.8 *%1721.34 *%*79587.8 *%24.54028 **6708712 **1131.4 2 ilduisy)
0.04011 *%13479.6 *%1195.92 *%*17613.1 0.00779 49409 19.2 4 clilislix Galiiual)
0.02737 *620.4 *71.98 991.7 *%0.25809 *%*523688 1494 4 clélslix (sl Jal e
dalsax paldiual)
0.04572 63.5 10.51 151.6 0.06261 77348 193.6 8 Gl
it x
0.03944 196.6 19.23 399.5 0.03302 54082 125.8 36 Error(c)
80 g saxal)

0.01 (5 sinse e (5 sine ¥

79

0.05 & siase die 5 sina *




Appendices

CBUSY g a0 Jal e g Aaal) Galaa¥ g Ay el lladal) paliiue i (MLS) cilag el il gia 438 Ussa Gl s (3ale 2.7
AU ¢S 9 @ gaad) Mb&&m@%d&\ﬂb

;:fj;th A Qﬂ,ﬁ,‘h sl dealal) | Ea 500 035 | < ;ﬂf& ol Co iﬁ,‘m gy |DF | o e
213325 2453 2.091E+06 64.16 8555 15.497 10146 | 0.08901 | 2 e il
#4235145 #6986 | **1473E+08 | **214127 | **80223 | **63.882 | **16.8208 | 0.00642 | 2 il
10131 2.16 8.954E+05 26.86 745 0.166 03758 | 0.00253 | 4 Error(a)
#+139990 #4394 | **3526E+06 | **87357 | **28115 | **30.933 | **7.1614 | 001198 | 2 | i dais
7486 2.46 0.778E+05 36.31 1095 0378 04137 | 002827 | 4 | BX R
16232 3.93 3.205E+05 19.93 822 0529 04403 | 001562 | 12|  Error(b)
#%191210822 | **79353 | **2.402E+08 | 3572 | **138006 | **75.629 | **38.6140 | *0.08049 | 2 i)
7801 0.4 #44 65TE+07 |  **59.57 678 1145 00771 | 0.00457 | 4 | clilisix Galiiu
4015 123 *1.973E406 |  39.35 1914 2.248 03180 | 0.00457 | 4 | clbiix il dalse
ERJVORATCIN]
459 0.23 2.723E+05 23.03 199 0.251 02530 | 0.00225 | 8 i
clalistix
66382 1118 5.790E+05 15.03 1476 1.156 03812 | 001660 | 36 |  Error(c)
80 g saxall

80

0.01 (5 sinse die (5 sina ¥

0.05 & siase die 5 sina *




Abstract

Abstract

To study the effect of planting densities, seaweed extract, and its spraying
stages on the growth and yield of maize (Zea mays L.). The experiment was
implemented using a split- split-plot arrangement within a Randomized Complete
Block Design (RCBD) with three replicates. For the summer experiment at 1bn Al-
Baytar Vocational Secondary School in Al-Hussainiya District (which is 25 km
away from the city center at longitude 32.67 and latitude 44.14), except for the
holy Kerbala Governorate, the final 2023 season was held on July 21, 2023, where
the synthetic variety Al-Maha was planted. The experiment decreased to 0, 2, and
4 L ha™ seaweed, which is used in the main plot . spraying stages; The first stage at
5-6 leaves, and the second stage at 5-6 leaves is the beginning of male flowering,
and the third stage is at 5-6 leaves, the beginning of the second male flowering, and
the grain filling, which is at the beginning of the milky stage, which ends in the
sub-plot, and plant densities of 38095, 53333, and 88888 plants ha™, which

continues in the sub-sub plot.

The results of the study showed that plant densities 88888 plants ha
'excelled in vegetative growth characteristics, achieving the highest apparent
average of 184.8 c¢m, leaf area index of 3.897, biological yield of 19677 kg ha™,
grain yield per unit area of 9827 kg ha™, and total integrated nitrogen of 361.9 kg
ha™. The plant density ratio of 53333 plants ha™ indicates the averages of the total
integrated phosphorus characteristic of 67.36 kg ha™, and the total integrated
potassium uptake 222.20 kg ha™*, and the number of ear plant™ of 1.18 ear plant™.
While 38095 plants ha™ achieved the highest averages for the traits obtained, with
an average of 17.41 rows ear™, 39.42 grains row™, 684.2 grains ear™, and 120.93 g.
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The study showed that the level of 2 L ha™ of the seaweed complex was
significantly superior to the rest in most of the vegetative growth characteristics
and the total integrated nutrients and was more economical in the amount of
maturity than the level of 4 L ha™*, which did not differ significantly from it, as it
obtained an average leaf area of 4971 cm?, leaf area index of 2.89, total integrated
nitrogen of 352.00 kg ha™, total integrated phosphorus of 66.49 kg ha™, total
integrated potassium of 220.00 kg ha™, number of rows in the ear of 16.81 rows
ear”, number of grains in the row of 38.84 grains row™, number of grains in the
ear’,652.1 grains ear™, weight 500 146.28 g, and it produces 18767 kg ha™, and it
obtained the single planet The yield was 118.04 g plant™, and the grain yield was
6998 kg ha™.

The results indicated that foliar spraying during the third stage achieved the
best growth and yield performance. It recorded the highest total absorbed
potassium 199.80 kg ha™, the highest number of rows per ear 16.68 rows ear™,
number of grains per row 38.66 grains row™%, total number of grains per ear 633.9
grains ear™, weight of 500 grains 144.58 g, biological yield 17676 kg ha™, yield
per plant 117.48 g, and grain yield per unit area 6963 kg ha™.

The results showed that the interaction between the extract and density did
not significantly affect the vegetative growth traits in the study. However, the
interaction of the 2 liter hectare at the plant-affected stage 53333 plants ha™
yielded the highest total phosphorus uptake 79.08 kg ha™ and total integrated
potassium 261.40 kg ha™. The interaction between the extract and the density did
not significantly affect the traits achieved in the study, except for the 500-grain
weight and molecular origin at the 2 L ha™ level at 88888, with the highest
averages of 147.04 g and 21,887 kg ha™. Total combined nitrogen (406.10 kg ha™)
was superior. The best interaction with plant weeds was achieved through
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spraying, which was achieved by spraying at 5-6 leaves with weeds at 88,888
plants ha™. Spraying at 5-6 leaves and the onset of male flowering also had an
effect of 53333 total frozen potassium and total frozen phosphorus at 69.35 and
230.00 kg ha™, respectively. Infiltration was achieved at 5-6 leaves and the onset of
male flowering, with a yield of 38095 plants ha™ for a leaf area of 5,530 cm? and a

yield of 88888 plants ha™ for a leaf area index of 4.17.

The study showed that the triple interaction did not significantly affect any

vegetative growth traits or the computer.
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