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Study of some morphological and
physiological indicators of the effect of
zinc oxide on soybean plant in Homs
governorate conditions

Abstract:

This research was conducted in at the Agricultural
Scientific Research Center in Homs Governorate during the
agricultural season 2022 in order to study the effect of adding zinc
oxide on some morphological and physiological characteristics of
two soybean cultivars (Sb 239 and Ascro3803),using four fertilizer
levels of metallic zinc oxide by foliar spray method, where they
were (Zn0, Znl, Zn2, Zn3), at a rate of (O, 1, 2, 3) g /L,
respectively, for the following studied levels, and the results of the
statistical analysis showed a significant increase It is clear in the
average characteristic of plant height when spraying with all the
studied rates Znl, Zn2, Zn3 compared to the control Zn0, and the
rate Zn2 was the best significantly, as the increase in it reached
50.01% in the flowering stage and 29.91% in the maturity stage.

and the index of green leaf area increased when spraying with all
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studied levels compared to the control, and the superiority was also
in the Zn2 rate, which is increase in it reached 116.89%, in the
flowering stage and 130% in the maturity stage, and there was a
noticeable increase in the content of chlorophyll a and b when
spraying with zinc oxide for all levels, where the increase was
cumulated, and it reached the concentration of Zn3 in the flowering
and nodes stages for chlorophyll (a) 179.40% and 95.65%,
respectively. As for chlorophyll (b), the increase was 231.94% in
the flowering stage and 202.46% in the nodes stage.

The percentage of protein in the seeds increased when sprayed at all
studied levels, watch the highest increase in it at the Zn2 level for
each of the two studied cultivars (Sb239 and Ascro3803)
respectively (31.12-33.89)% compared to the control, while the
content of fatty oil decreased as a result of the improvement of its

protein content.

Keywords: Soybeans, Metal Zinc Oxide, Morphological
Characteristics, Physiological Characteristics, Sb 239,
Ascro3803
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7.7 32.5 C.V%

gy dnled) Gliginal) G dagina (558 2sn W iy (8) a8 Jsaall (e
Aaje A Jig sl gima 3 clly il axall 3l S ol dlans (BN 2ie
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8.71 7.49) cilill Jiy o<l (sgine lansia &l Cum alill Alie a3y
Sle (Zn3-Zn2-Zn1) ddabaal Gusleud) 5850 vie g paall Gdiall (9.36
@A 2alill s % (179.40 -160-123.58) lajlada salyy dsuiys Mgl
Aaje A dids sl ggine el Cilagy ¢ 3.35 ) 4 4l dalual) ciliag
(Ascro3803 — Sb239) (awssadl puduall e I ZN3 S5 ve gy
% (117.62 —113.96)la)3 dy5iaa 3L dasts 5 (6.79-9.68) il e
Aaje 2@ diy sl gsine e Bia 8 Zn3 55 05% Ul (s e
Ciinall Lasgia Gy dmugpnall SSU AS e Alie cpiicall Hpully a3yl

Ascro3803 caiall e 3:S) 5l 48] 4wty Sb239

amilly Aaje (3@ Jiy ol (gsina (b il anSl alens (oY AY Al U
2l oy G S g paad) nland) Clisivall Gn Ausiie 338 s 2
o LIl Al ol Ay 3@ Jig o0 ggine b s iy aeall il
s paall (il (18.90 ¢13.76 ¢12.54) el Ly 01 (sgimn Janssie 2
lajhoie 52l sty sl Jle (ZN3-Zn2-ZN1) Alileall dolad) 5810 e
a8 Jiy sl sgime il 3 Ll lie % (95.65 —42.44-29.81)
Zn3 S50 vie mall) Alaje (8@ Jig)dlSl simn el Glags 9.66
-20.29) il e (AsCro3803 — Sb239) cpmssynal cpinall e S
allyy gl e % (10068 ~91.41) )8 iusins 5245 ity 5 (17.5
Gl il dlaje 8@ Jigysldl) ggina el Gia 8 Zn3 S5 o5
Ay Sb230 Ciiall Laugia (3sifs Ausgynall S A8 pa Al Cpiiall

Ascro3803 cavall le 55l 4als]
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Usja b Sy, sl ggina b il auussl oy i 5T -6-6
H(gailly JasY)

ailly Sy Aaje A b Jidg)slsl) ggina B B Bl dless (B AT gaags (9) by dsss

@'Aﬂ\ a.h)a oY) MA)A
A/ ¢ dstaall 385 A/ ¢ dstaall 585 el
Do gia i gia
e Cilal) e ilal)
Zn; Zn, Zn, Zn, Zn; Zn, Zn, Zn, ilal)
(9)<dlataal) (9)<dlalaal)

3.01 5.40 3.37 1.58 1.68 1.59a 2.49 1.92 1.25 | 0.73 Sb239

ab ab
2.47 4.40 2.69 1.24 1.56 1.43 2.29 1.82 0.90 | 0.72 Ascro3803

a b c c a a b b
2.74 4.90 3.03 1.41 1.62 1.51 2.39 1.87 1.07° | 0.72 (C) haugial
g*c=1.278 c=0.904 g=0639 g*c=1.034 c=0.731 g=0.517 L.S.D(0.01)
26.6 39.0 C.Vie

Asgyaall Aalend) Clygiuall (s Aysine (G508 29ny Wl (9) ) Jsand) (e
aje A D Jibg o<l (sgima (& @y Fly Samall @lipl) ansl slaws (3 xie
1.87 ¢1.07) wlall dis) skl (ssime laugio il Cum 2aLill 43)ae LY
e (Zn3-Zn2-Zn1) daledl dpleadl 58150 Yo gyl ainall (2.39
A 2aLall A3lie % (231.94 —159.72-48.61) lajlsia 52y duiyy sl
@ b di )l s o) Cliags ¢ 0.72 Y 4 ddg sl ssina diay
= 8Sb239)  (pusiadl gpinall e K Zn3 0 SN ve gy dlsge
~241.09) a8 dsina 5343 dusniins (2.29-2.49) izl Lo (Ascro3803
Gsae Glel Gia 8 Zn3 sl o Jabs (sl e % (218.05
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Fgpaall S RS e Alie Giiaall Gailly Y] Alsge 3 b Jiy 50
Ascro3803 aiall e 5850 A8lS) Ay SH239 Catall Jausie (3585

gemilly laje (A b Jds ol (gsine (8 il 2l slews GBI Y sl W
Sl aleny Gl vie dgaal Bnland) Ciligindl Cp Aagine 338 dgag 3
Cun 2Ll A5)lie il Alape 3D s oSN sgine 8 Glld s Jaeall elijl
e g el Guiiall (4.90 3.03 ¢1.41) clall S5 (gsine Jassia &l
-) lajlaie 5l Aty sl e (ZN3-Zn2-Zn1) dlelaall dplendl 58050
S 4 Al dalud) ciliay @) aaLally 436 % (202.46 -87.03-12.96
JUZn3 385l vie il Adape A D Jadg sl ggina o) Gliags 1.62
(4.40-5.40) iVl e (Ascro3803 — Sb239) (s el cpéiall (e
s Aulls (sl e % (182.05 —221.42)lyd dysies 304 dassly
cpiiall dually il Aaye 8D Jig o< (sgima el Gia 5 Zn3 55
SSIl 28lS) 4l SH239 Ciiall Jansgia (b dusspaall 315 488 aa 43l

Ascro3803 iall e
e b sa sl e U1 LN gginall g i) 1aadl (9-8) Ay Jsaadl (s
siall Yoims ol ariiuall aeal Glijll an€Y golawd) ssiud) 385 sl
ATP 1) Layly Guiiilly Jiguall a5l ddee 3 Gligl) ool 523l o3a 355 2N
Gsina 5Ly 15281 ) [25-24-23]00e JS Gl g i 1345 [21-20]

ccal sl Jladdy Lgeall Jsb e IS (e )l puaie (5 vie Jdg )
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%o Cuigual) (L ed) (ssina (B DY LSyl dlaws i AT -T7-6
Aplandl lisiall (s dasine 3508 dsa W @y (10) o8 Jsasdl s
Oe ol (ggina (B oelly il el il sl sl (B v Al
(32.62-32.50-31.27) <lall ey hugie aly Cun aalally &55la (45
sl e (Zn3-Zn2-Zn]) ddaleall dpalend) 380N die g paal) pdiall
Gsine dias A WAL 455l % (6.43 —6.04-2.022) llaie 3aly) dandag
ve Gl e s sine el duass 30.65 A ad sl Ge s
il Je (Ascro3803 — Sb239)  (awgyral psiall (e JIZN2 585
e 5Shll Al Al Ascro3803caiall Lausia (35855 %(33.89-31.12)
A Balyy B Aggieall gl BY [14] Ay ce i 12y .Sb239 Canall
Fly Ji o Agpad) o) Lt 4 Lls hss caly 4 iyl

sl G Lt oSl Y sl Jaal

Yo gl st sgina b ABY Ll s G T g (10) by Jsaa

% ) . &(C 1 S5

Cpiial) Bagia S/ E(C) dstaal 5 A

Blalaal) 2

(9) Az ral Zn, Zn, Zn, Zn, o)
26,90 30.80 31.12 29.20 28.50 Sb239
33.61 34.44 33.89 33.34 32.80 Ascro3803
3175 32.62 32.50 31.27 30.65 (C) Luusia

c=1.18 g=1.67 g*c=1.971 L.8.D(0.01)
; C.V%
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% cuil) (e ookl sgina B DY ekl slews i AT -8-6

Aplandl lisinall (s dasiee 3508 dsa W maaly (11) A8 Jsasdl s
jlie sl & el A 4 Samad) Gl Sl slewy ) die g jadl)
Nie g pdall Gudiall %(20.23 20.4 20.7) il ds sl Gus salally
Al e J8) Ay Jall e (Zn3-Zn2-Zn1) dlbead) dpalend) 5150
Ala o Cagyrall (e ail 3 (AsCro3803 — Sb239)  (pmus el uiiall DI
Cazadds) (gl dans Sl LalS Cull A Gy gl A (g Ape A8e
el sxie € A uiuall AL ZN2 3€00 die 4ibiadle 5 Lo 1y Cull A
Cunall (&l G gl By WS cyy daa Rl Gl A
L16Jaud)s pa 3853 12as Ascro3803 cavall as 43,18Sb239

Yo 3l Ga i) ssina A AB sl sley (BN A g (11) a8 dgta

8/ B(C) dsial 355 sl

Crdlal) hauigia

Blalaal] tis

) Ay il Zn Zn Zn Zn

( ) 3 2 1 0 it
20.73 20.38 20.45 20.85 2126 | Sb239
20.53 20.08 20.35 20.55 21.16 | Ascro3803
00.63 20.23 20.4 20.7 21.21 (C) Luusia

¢=0.52 g=0.37 g*c=0.193 L.8.D(0.01)
2 C.V%
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:lua gilly claliinuN) -7

Sb239 :Lgall s e cptina o Bl il 2l slawy (55 o
(3-2-1-0) 5Shl e JS aladiuly aes & Gues)5all Ascro3803
& deasilly Ascro3803 aiall ae 4jlie Sh239 Canall G4 Jfg

A sz

S G (UfE2) HSHl s A5 daludll 5 clall gl saly -1
Ll Al cpsial)

& (SUE3) S Ypas goland) 35 5oy ae oIS Fanss 50L3 =2
Lall 4 lia cpiial) DI

cpiinall M 8l das paliadly sl sl ssiae 3353

calall 45)lea
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tAad) bl

A ddgally gl Jevalae 715 2007 »2eal (Liga ¢ Ly (aln -2
299-294 [ .l daala g cdely 3l

dnala ysie dpelia Jralas 715301992 (G d5ans czsma -3
« (e

aplls Al Jpalaall L1990 s aaal ¢ Lahidia ¢ oy «Jlyadl aS -4
196-193 G s daals el subaally S Gypana iy

Sl siaa s Gpng Al e 5 1986 Lo apaill ikl aaid) ¢ 8l -5

ALkl il Jrala s i e Aiaall Julladl) (8 Aladl g0 JIS)

Ac) )l AdS | iwale Al (Lycopersicom Esculentum  Mill.)
Az daals

el 45335 J3ly 11988 2wl da (il ciana Cingy ¢ abia il 220

410 s= Blall (5 (daa gall dadla il 5 deLlall sl s

arlail) 3l 5 ¢ Al bl 085 o le 1989 L (paa Joald cilaall-21
258 = «3lall daSall Cuy calaiy dadls (palall Sl 5 Nl

daala ) sie Al Los slgy il lpald 12020 Lz s ¢ paie =22
123-122 U= 3hall ale aud ca glall LIS (2andll
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