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Response of some Productivity Traits of
Zea mays L. to Nnourishment Area and
Amino Acids Under Ddrought Stress

Abstract:

The research was carried out during 2021 at the Agricultural
Scientific Research Center in Homs-Syria, to study the response of
some Zea mays, variety (Ghouta- 82) productive traits (number of
rows in the corn, the number of grains in the row, the number of
grains in the corn, the weight of a hundred grains, the weight of the
grains in the corn), to nourishment area and treatment with Amino
Acids under drought water stress. Treatments were: nourishment
area 1500 and 2000 cm? /plant, shoot spraying with Green Up
Amino acids 8% NH3, with two concentrations of 10 and 20
ml.liter’}; in addition to a control that was sprayed with water only
two sprays, drought stress has been applied during the following
stages; young seedling, the active vegetative growth, and the
flowering stage. The experiment was designed with split-split plot
design, with three replicates.
The results of the statistical analysis showed a high significant
effect (P <0.01) for both water stress and spraying with amino acids
in all the studied productivity indicators, and the effect of plant
density was significant (P <0.01) on the number of rows in the ear,
the number of grains in the ear and the weight of the grain in the
ear, Significantly (P < 0.05) in relation to the number of grains in a
row and apparently in relation to the weight of 100 grains. The
combined effect of (drought stress x amino acid spray x plant
density) was apparent for all the studied productive traits

It was found that planting on a plant density that achieves a
nourishment area equal to 2000 cm?/plant gave the best results in
relation to the number of rows in the ear, the number of grains in
the ear, and the weight of the grain in the ear, while the cultivation
on a plant density that achieves a nourishment area equal to 1500
cm’/plant gave Treatment with an amino acid complex at a
concentration of 20 ml/L has the best results for all the studied
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productive traits, The suspension of irrigation of seedlings until the
fifth real leaf formed the lowest level of decline in all the studied
productivity indicators. Noting that the flowering stage was the
most sensitive to drought stress, and the treatment with an amino
acid complex improved the plant's ability to withstand stress
conditions.

Key words: Zea mays L., nourishment area, amino acids,
drought stress.
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20.60 | 25.78 | 21.55 | 1446 | 151 | 13.3 | 140 | 153 | 17.9 | Ll
24.14 | 2956 | 23.89 | 1898 | 138 | 119 | 128 | 137 | 169 |
18.97 | 25.06 | 18.98 | 12.85 | 149 | 13.0 | 141 | 152 | 174 | /.10 i
15.40 | 20.80 | 16.21 9.18 | 16.0 | 143 | 151 | 164 | 181 | L,¥J.20
19.50 | 25.14 | 19.69 | 13.67 | 14.9 | 13.1 | 14.0 | 151 | 17.4 | Lousidl
$*D=1.757 , S*A=2.152, $*D=0.327 , S*A=0.401, 1SD0.0S
D*A=1.757 , S*D*A=3.043 D*A=0.283, S*D*A=0.566
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daluay ehinall 53l lils del)) die Caall & Gipall e Jawgie (il
35 %19.66 ey baugiall lgan saill Jabe DA clg/Zan 1500 dlae
%28.58 <16.81 «13.60 il 3 calgay! Gakai dlaje can (ailill 138 ol
Aol CilSy il e jlayy) i) (gpadll sl dgd) 30l Jaly ve
laje b Sl alea¥) Gaulsi v OIS aali Jed o Jangl 885 ¢ Lty L dy5ina
el WS L %32.95 Jaw ) i) palaal) e dleleall 50 SlY)
19.12 22.68 ailly L 450380 dalisall parm Cauall & Cagall dae Lanisia
e 5/de 20 10 0 385 ) GalaaVlh (il cDlales xie %17.18
el s Qi Y d Yde 20 eV S5 (il of Bl il
(5 edsaadl) LAl Tjlie chuall (8 sl aae anisi

Lgia el il an 2000 38 daluas ehicall 33 clils del)) xie
N5 %22.28 jltiey hawssiall lgzsen saill Jabpe DA Ciall 8 sl 2ae
% 33.47 19.17 14.20 &l 3 calgay) Bk Alaje con (ablisl) 138l
ColSs iyl o gyl cadil) (gpadll saill dgd) 5l Jalye vie lawgially
22 e Chall (4 Ggall o hugie aali WS dgsiee L Lad (554l
oalaYl il cDlales e %19.32 21.75 25.77 ally lguds dlalaal)
sl 2ae Jausgiey aaly Qi S QX gl e 11/ 20 10 <0 Gy
alally Alie 4a¥) palea) (Sl eV SSHIL E) de Caall 3
(5 «dsaal))

sie LAl ARl Gaall 8 Gsal) axe haugie b oaals B Ladl
O Sl algay) Cagyl cant Al paleall (il A8ESH el Jausia
sl Jilage b cdleled) e Ugies s Jlly %13.90 50ll) daje b
Ll gpadll gall Alaje & adl Sl sleaY) 550 oIS Ly« lasyls (gpasll
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Dyl Alsye ay Qlagy) dlage b cdlelad) e Lgine G586 @5 %17.99

(5 «Jsaad) « %31.02 AV & aalill ¥ aea culs

b Al dlgaY) Cigyl s Aiad) palaalil Gilly i) dalaad) A6 (5) Jsa
dal) gﬁ Ggaal) ae haugia

LA 4 e (%) paliamy) A (S) 4y U 4a s 4_\1“‘3\

- - alay | ::"/‘;“
Bagid) | lyy) | gl | gy oy 5l (A) iD)(N
22.68 | 32.95 | 19.24 | 1585 | 33.8 27.3 329 | 343 | 40.8 Ll
19.12 | 27.75 | 16.70 | 1290 | 36.6 30.9 35.6 | 37.2 | 42.7 | ,/J.10
17.18 | 25.03 | 14.47 | 12.05 | 39.6 34.1 389 | 40.0 | 455 | ,¥Jde20 100
19.66 | 28.58 | 16.81 | 13.60 | 36.7 30.8 358 | 37.2 | 43.0 | Lusid
25.77 | 38.29 | 22.73 | 16.28 | 33.9 26.0 325 | 352 | 421 Ll
21.75 | 32.64 | 18.74 | 13.87 | 37.0 29.8 359 | 381 | 442 | ,/Js10
19.32 | 29.47 | 16.04 | 12.47 | 40.2 33.1 394 | 411 | 47.0 | »¥de20 2000
22.28 | 33.47 | 19.17 | 14.20 | 37.0 29.6 36.0 | 381 | 444 | Lugd
24.23 | 35.62 | 20.99 | 16.07 | 33.9 26.6 327 | 348 | 414 Ll
20.43 | 3020 | 17.72 | 1338 | 36.8 | 303 | 357 | 37.6 | 435 | L¥/d10

Lo giall

1825 | 27.25 | 15.25 | 12.26 | 39.9 | 336 | 39.2 | 40.6 | 46.2 | JJ20
2097 | 31.02 | 17.99 | 13.90 | 36.9 | 302 | 359 | 37.7 [ 437 | Lugd
S*D=1.163, S*A=1.425, S*D=0.942, S*A=0.153, LSD0 05
D*A=1.163, S*D*A=2.015 D*A=0.916, S*D*A=1.631
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G sl e hugie b galasl i Gl (6) Jsaad) Glbles e Bl
et alfan 1500 492 dalua shiall 3,3 clils del)) ve Gugiyl
S Gy Al sl Alaye 4 % 18.83 oS Ll sleaY) gk
@ 2 Lall Ajlie Gushe/is 649.9 o iy lde 20 Al (aleall
CSyay Glls A8l 5y0ll) Alaye & RladdN) o3 A cGusiye/ia 800.6 o
ool & sl dae Jaugie Jaws Cus %23.78 ilfde 10 43l (alaal)
Las Lysina 3l il ushe i 723.5 aalilly 4)lie Gusie/in 551.7
oaleall (e Gilly Tadall gpadll sail) dlaje 8 (mlady) o S L
589.2 Lusiall 4 Cagall aae Jausic Jaw daa %26.39 i1/ 20 G
e Jaugie G paliss) Jed IS5 cpusiefion 800.2 salally 2lie usiefin
Aabaadl a5 DY) Alaye (8 Sl deadd papaill die (ugipell (3 Casad)
Cyall e Jaugie Jam Eua %52.07 ) ey dus L) Galal) (SHa
(6 «Jsaall) Gusiefin 669.9 3 LEL D5)lie ugise /i 3211 (usipdl b

2000 iglie dalua eliall 5,3 Cbls dely) vie leud daill o Ulas,
sl de Jaugie b mlias) Jil 8 8 L) sleaY) Gagyla st il s
20 duaY) paleal) (g il Al 0Ll Alaye 8 % 21.80 Lusipdl
869.0 Jaw M il iie Lusiefia 679.6 Jaw M iYde
paleall CSa Gy Al sl Alaje (B (RUAN) o & usipefia
590.3 Cusiall b gl 2ae Jassic Ja dua %25.27 i/de 10 dawd)
salll Alaje b Galii) o A L usiefAa 789.5 alally dijlie Gushe /i
Jas Cum %31.54 51/0e 20 3yl palaal) (Syay (3l Jadill (gymdl)
869.0 2Ll jlia gusiye/is 595.1 (ugipall B Ggall 2 daugia
Gl die Gusipal) (b sl 2 ausie 8 alisd) el oIS cusipefAa
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Juas o D) (aleal) G Alabaall (s i) dlaye B Sl sleadd
u—u}pf—/;\-\a 311.5 Gusiyel % Gsnll 2 dasgie Jas dus %57.22
(6 «dsaal) Lein Lasd dsine 35 8 CuilSy (usiye/4nT727.8 il 4l

b Al algaY) Cigyl cad Aiad) palaalily Gilly 4 dalaad) A6 (6) Jsa
sl (B qigaal) dae

LA 4 e (%) Qaliady) duud (S) 22y Aa . FIRIR|
Lalae | B
Wy | ooy |
Lo giall Yy il 34l Do giall Yy s 34l * u'“A QL"J/ZVN
giall |3y opasl 8,3l giall | WY ol 8,3 A) (D)
40.24 | 52.07 | 37.28 | 31.36 | 467.8 | 321.1 | 420.2 | 459.8 | 669.9 | wml:
33.48 | 45.61 | 31.06 | 23.78 | 541.8 | 393.5 | 498.6 | 551.7 | 723.5 | /10
1500
28.49 | 40.26 | 26.39 | 18.83 | 629.5 | 478.3 | 589.2 | 649.9 | 800.6 | _/J«20
34.07 | 45.98 | 31.58 | 24.66 | 546.4 | 397.6 | 502.7 | 553.8 | 731.3 | Lau sl
44.07 | 57.22 | 42.35 | 32.63 | 4875 | 311.5 | 420.0 | 4905 | 727.8 | s
36.87 | 49.78 | 35.58 | 25.24 | 571.2 | 396.5 | 508.6 | 590.3 | 789.5 | /.10
2000
32.61 | 44.49 | 31.54 | 21.80 | 656.6 | 482.5 | 595.1 | 679.6 | 869.0 | /<20
37.85 | 50.50 | 36.49 | 26.56 | 571.7 | 396.8 | 507.9 | 586.8 | 795.4 | sl
4215 | 54.65 | 39.82 | 32.00 | 477.6 | 316.3 | 420.1 | 475.2 | 698.8 | wl:
35.17 | 47.69 | 33.32 | 24.51 | 556.5 | 395.0 | 503.6 | 571.0 | 756.5 | /.10
by giall
30.55 | 42.37 | 28.96 | 20.31 | 643.0 | 480.4 | 592.2 | 664.8 | 834.8 | _i/J«20
35.96 | 48.24 | 34.03 | 25.61 | 559.1 | 397.2 | 505.3 | 570.3 | 763.4 | sl
*MN— * N\ — *MN— * A\ —
S*D=1.582, S*A=1.938 , S*D=19.68 , S*A=24.11, LSDO.05

D*A=1.582, S*D*A=2.740

D*A=17.04, S*D*A=34.09
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Jalye dic %16.96 ¢10.43 (7.68 &l 3 calgay) Gabi dlsje Cous (bl
el el of laagl 5 el o Slajy) cadill (gpumdll paill il 500
La AL (s Jamgia aalp LS L lagy) dlage & L) deaY) Guls v ol
il cDlelas die %9.99 (11.72 ¢13.36 sl Loy 80380 daluall o
Gl of By el e il/de 20 (10 0 S5 Al (aleall
(7 ¢Jsaadl)aalally Djlie dom B ()35 aali s Qi ) ol oY) 5850

Lgia el cilg/Zan 2000 42 daluay ehivall 33 il dely) xe
1 (ol 88 %13.66 laia; Jawgiall lgarens seill dalie JIA da DL )y
Lgialy %19.51 ¢12.19 9.27 &l 3 calay! Gabsi dlaje cos il
b WS il oo JgY) il gpadll saill Gidll 50l dabe ve
%11.58 ¢13.72 (15.67 asily lgwsis dlabaall 038 (o don DLl (55 Janssia
O G el e ilde 20 10 0 ApieY) palealh Gl cDlabes 2ic
palaa¥) GO oY) Sl ol v ds B s Jawsier aali B
(7 «Jsaall) amLall A lie Ayl

e Jawgie die alally Anlaall da AL (s B el B o) Dy
50Ul Asje o Sl sleal) Gagyls it Ayl aleall (ol ALY
%11.31 Lall guadll sl daje 4 adl sleay) il K Ly %8.47
Gl Sy %18.24 eVl & palill cVare il gyl dlage s
(7 «Jsaall) D alaall o3a (pn Aygina
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b Al algaY) Cigyl cad i) palaalily Gilly A dalaad) A6 (7) Jea

H(§) s Llad ¢y

WL 45 e (%) LR Lo (S) Y s 4a Aliiaa AALuuS\
" - wlal | i ::'/';d‘
Bagidl | ) ey | B gl |y ey | (A) iD)‘w
1336 | 19.18 | 1212 | 879 | 279 | 250 | 27.2 | 282 | 310 | =l
11.72 | 16.76 | 1055 | 7.83 | 285 | 26.0 | 280 | 288 | 313 | ,¥/d10
999 | 14.94 | 862 | 641 | 296 | 272 | 292 | 299 | 32.0 | W20 0
11.69 | 16.96 | 10.43 | 7.68 | 287 | 26.1 | 281 | 29.0 | 314 | Lugsd
15.67 | 2161 | 15.18 | 1024 | 276 | 246 | 266 | 281 | 313 | =l
13.72 | 1991 | 1149 | 975 | 286 | 255 | 28.2 | 288 | 319 | J¥/d10
1158 | 17.03 | 9.90 | 7.81 | 30.0 | 27.3 | 296 | 30.3 | 329 | W20 0
1366 | 1951 | 1219 | 927 | 288 | 258 | 281 | 29.1 | 320 | Lugsd
1452 | 2039 | 1365 | 952 | 278 | 248 | 269 | 282 | 312 | =l
12.72 | 1834 | 11.02 | 879 | 286 | 258 | 281 | 288 | 316 | J¥/ds10
Lo giall
10.78 | 1599 | 926 | 7.11 | 29.8 | 27.3 | 29.4 | 30.1 | 325 | s¥/d<20
12.67 | 1824 | 11.31 | 847 | 287 | 259 | 281 | 29.0 | 317 | Lugd
S*D=0.844 , S*A=1.033, S*D=0.284, S*A=0.360, 1SD0.05

D*A=0.844 , S*D*A=1.462

D*A=0.254 , S*D*A=0.509

Aga¥) gyl cad A Galall iy Adid) dalwd) 56 .5.3
H(B) cusial) (B gl (59 bugia B Al
Aol shivall B3 clbils delyy die (§) usball b sl 0y omils
LS 5 S I bl Lemsen sl dabe P Sl o 1500 4l
Algadl Gyl e %24.03 il 3 calgaY) Gk Alaje s (il 1
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§256.2 Jaws 53 LAl 25)lie £194.6 usipedl A sl (gy5 das Cus
aleal) (e Alelaally Aid) 5l Jale 8 Slad) aleadld el o3
&b sl (035 Jam Cus %29.75 Aty (a3 ¢ jl/de 10 58 5 4
Sl algadl o pel) o35 §226.2 Jas 2 2aLall A3jlae ¢159.0 Gusiped
20 385 AseY) Galeal) (She Aldeally Lafil) gpadll sl Jale
§172.4 Luginll B Cgpall ()5 Jaw 288 %32.72 Ay (bl Cua ¢ il e
O aagd 35 et L Aysinn (358 Allin (IS5 §256.2 Jaws 3 3Ll 5l
Alaaal) Gss WY Aaye (B Sl Meal) Gulsi vie oS aali A el
Gl s Ja 388 %61.28 (alids) dans Ja Cus A (alaal) oS a
- (8 «Jsaall) ¢207.5 Jaws 3l LA 45)lie $80.40 Gusiyll b

ol 28 e 2000 4612 dalioe s hicall 330 clils de)y) ve
Al A S IS an gl Leapen saill dalie A (8) usipall (B gl ()
ey Alelaally gl 50l dabe 3 Sl sleadd (il xe %27.90
£206.2 Gusipall & sl 055 das Cun i/ 20 5855 3ae¥) Galea)
50 Jabe 8 Sl slgadl (el o3 $286.0 Jaw 3l aalally )l
oatdl ai lde 100 585 A (aleall (e Aldladly Azl
@A) 2aLaly A3lae £169.7 Gusipall & casaall (s Jas Cam %32.53 Ay
Ll gpadll sl dabe 4 ) dlgadd gapmill o ¢251.6 Jaws
38.32 Ay (gmidi) Cua ¢ i/de 20 55 And) palal) S e ikl
£286.0 Jaws 3 aLalL A5)lie £176.4 ugiyall 8 agal) ()35 Jas 288 %
Guki vie OIS aali G el of Jaagd By oty Lad Bsine (398 Sllia oIS
Eum L AneY) alea) (e Aalaad) s Syl dlaje 4 Sl slea)
osiall 8 gl (g Jaws 38 eV a5 %66.46 Llle (mlisd) s Jaw
(8 ¢dsaall) ¢228.0 Jaw (s 2alally 45,80 §76.5
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b Al algaY) Cigyl s Aiad) palaalil Gy 41 dalaad) A6 (8) Jsa
H(§) cusiad) A el 03

LA 45 e (%) palaN) (S) Y Ua sa ilalas AALuuS\
L " Al | i :“u’/‘f‘
gl | lgy) sy | B gl | Wy s | A) iD)(w
47.85 | 61.28 | 44.87 | 37.40 | 133.0 | 80.4 | 1144 | 1299 [ 2075 |
40.94 | 54.73 | 38.33 | 29.75 | 156.7 | 102.4 | 139.4 | 159.0 | 226.2 | 10V
35.31 | 49.19 | 32.72 | 24.03 | 188.3 | 130.2 | 172.4 | 1946 | 256.2 | 20_¥/d- %0
41.37 | 55.06 | 38.64 | 30.40 | 159.4 | 104.3 | 142.0 | 161.2 | 229.9 | L sid
52.35 | 66.46 | 51.08 | 39.52 | 138.5 | 76,5 | 111.6 | 138.0 | 228.0 | L
45.09 | 59.77 | 42.99 | 32.53 | 166.5 | 101.2 | 143.4 | 169.7 | 251.6 | 10_¥/d-
40.06 | 53.95 | 38.32 | 27.90 | 200.1 | 131.7 | 176.4 | 206.2 | 286.0 | 20_¥/J- 2000
45.83 | 60.06 | 44.13 | 33.32 | 168.4 | 103.1 | 143.8 | 171.3 | 2552 | Lawsidl
50.10 | 63.87 | 47.98 | 3846 | 135.8 | 78.4 | 113.0 | 1339 [ 217.7 |
43.02 | 57.25 | 40.66 | 31.14 | 161.6 | 101.8 | 141.4 | 164.3 | 238.9 | 10_¥/d.
o giall
37.68 | 51.57 | 35,52 | 25.97 | 194.2 | 130.9 | 174.4 | 2004 | 271.1 | 20_¥/da
43.60 | 57.56 | 41.38 | 31.86 | 163.9 | 103.7 | 142.9 | 166.2 | 2426 | Lo sial
S*D=1.598 , S*A=1.957, S*D=6.254, S*A=7.659, L SD0.05

D*A=1.598 , S*D*A=2.768

D*A=5.416 , S*D*A=10.832
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WS L Jalslly il jill (e Aggun JuiE couy U Gp)Y) eale
Aaaal) 8 Loy il il aasidh 5§yl LoDl sl clal) o fial
oY) Blaall e appe IS5 i as .(Miranda et al., 2001) ddagill
opal) Qi Al salyys lal) s e dulag) JEY b 2 aY) el b
e o) s L (Azimi et al., 2013) dysalls Al Gllgay) ik e aalil
e 5 585 ) palaa¥l Gl il G Cus (2018 ussals (goseall)
casnll Jealas cusiall (B iall (s clica 8 Alaledl) o3¢] Lisine 1550 2a g8
el )y (8B s dgms lall agleadl Jualalls s V) g
Jiaill dlec s gaill 331y B (gpae radaS L) Galeal) 558 ) Gusisal
b Lt Baliys usaall aaa o Lla) (Sl (3 48130 handl oSl sl
o35 A 100 ()5 Aha 8 L) Galeall )l G355 ) Fils) Gusiped
Uaala 8l Ay 8 (2015 ¢ g3 ATy Lgs) 4l Jeas Lo ge 0 dail
celyinall 5,3 e gpime CuaiaS gl

AnaY) aleaVl dldaall ol il cluhpy g el e Ladls Gim LS
il Jie dualaall Glls e el ol e gilly AnliYly Slall el G
Ragheb, ) «laall 3,3 «(Mostafa et al., 2010; Azimi et al., 2013)
(2019 (s ATs Baa) JSiusills ((2016; Cao et al., 2010

dlyg ehiall Al Jpane dalily sar o S JS4 dplall 486N i
bl gan 2L LAuliad) GBESH e Gblall dudlal) 3ael) Ay daim
ralially o Lal) pe ST Sy 0l (g & B il 8BS ) = liaS L3l
Jalse g quila Y cegall o Jumdl (S5 3ol )5 A5l e ialal) 31320
Lijlas & Jas ol 885 ((Gobeze et al., 2012) bl gad 8 5555alls (g AY) il
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.%30.63 ialyy a3y dlaye 8 sleadl Gyl die Ayl Galeall
sl 2 haugie B il U Gilial) aleadl 53 il Ganed
delsl e (adli Ja IS5 oLl Djlie dugpad) saill Jalie poes b Cauall
eyl vie il/da 20 Lue) Galaa¥) CSar G5 Zan 1500 Alie dalua
dalue delll v aali A ey .%12.05 5l dlaje b il aleadl
Aaje b e Gapeill de L) Galaa¥l () (s %aw 2000 380
.%38.29 cualiy Lyl

Meadl lpmpyt mie g pnall cDlelad) & usiall 3 cagall 232 il
Ji S5 %35.96 Al (aleal (ills AESH Db ansgia e il
20 L) pala) (S (s Zan 1500 4lie daluay del))ll die il
el s ey . %18.83 5yl Alaje & i) sleadl (el vie /s
oyl ve A galal) () M %an 2000 dlie dales del)ll die
Y%57.22 iy Hlayy) Aaje (& aleadl]

il dlie dugadl cOllad) & (§) dm DL (s b oadln LDl
Giolls 2an 1500 ddle dalue del3l die (alls JH 1S5 <% 12,67 Jaussiall
5ol Alaje & dleal) Meadd (el die i/ 20 AyineY) aleal) (e
salea¥l iy S Zans 2000 4836 dalusy el die aali das ey .%6.41
%21.61 cualys Sa3y) dsje b algadld (ol vie A
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U5 Sk %ane 2000 Al dalusy dely3l) de aali Ao Jefy .%24.03 5,00
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55 L) AuaY) (alal) CHe dldadly Zan 1500 2giie dalue slial
(i) s bl 86 e e @bl ge @ Gl oSays < ilfde 20
il cidact LY @llyy cialal) Adaal) Za el I s (adaatl) daleay Sl paiad);
comsimll b Cagiaall 2ae) dugpaall Lali) cilpdsall poen b Galiadl (gsiue
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