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Table (1): Effect of zink and ascorbic acid and GA3; on plant length (cm) in eggplant at
growing season 2011- 2012 .

il Jaws i (U] pale) el yaall [mals Sy S Gala
<l 3l (Gibberellic acid (mg /| (L] pala) (LY pala) <l 3
Effect of Ascorbic acid Zink (mg/l)
Zink >0 25 0 (mg /1)
101.69 105.77 ab 101.61 ab 90.89 b 0
a. 105.33 ab 98.55 ab 104.00 ab 100 0
107.55 ab 105.89 ab 95.66 ab 200
103.62 101.78 ab 111.67 ab 100.22 ab 0
a' 110.67 ab 101.83 ab 99.83 ab 100 20
107.89 ab 99.72 ab 99.00 ab 200
105.75 119.22 a 101.33 ab 104.83 ab 0
a' 106.89 ab 101.78 ab 103.55 ab 100 40
107.67 ab 102.44 ab 104.11 ab 200
Gl yall aala il o i
108.08a | 102.75 ab 100.23 b Effect of gibberellic acid
200 100 0 ) S aela Ll L i
103.32 a 103.60 a 104.14 a Effect of ascorbic

The average with same letter for each character are non-significant according Duncans multiple test at range of
0.05.
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Table (2): Effect of zink and ascorbic acid and GAz on number of branches / plant in eggplant
at growing season 2011- 2012 .
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&l 3l Gibberellic acid (mg /1) (A pae) (UWpala) b3
Effect of 50 75 0 Ascorbic acid Zink (mg/l)
Zink (mg/1)
15.50 16.00 c-f 14.88 def 10.89 f 0
b 15.00 def 16.60 c-f 14.83 def 100 0
19.33 a-e 17.83 b-f 14.16 def 200
1318 20.16 a-d 22.05 a-d 15.22 def 0
é 19.83 a-e 18.27 a-f 17.05 c-f 100 20
16.66 c-f 19.83 a-e 14.61 def 200
19.08 24.66 ab 14.66 def 17.94 b-f 0
é 18.55 a-e 2533 a 16.66 c-f 100 40
23.44 abc 16.05 c-f 14.44 ef 200
ALyl (s il o sia
19.29 2 18.39 2 15.08 Effect of gibberellic acid
200 100 0 Gl Su¥) msla 6 T i
17.37 a 18.01 a 17.38 a Effect of ascorbic

The average with same letter for each character are non-significant according Duncans multiple test at range of
0.05.
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Table (3): Effect of zink and ascorbic acid and GA3z on % chlorophlly in leavea in eggplant at
growing season 2011- 2012.

8l da e (LA pale) el yaall adls Sy Sy Gadla
<l 3l Gibberellic acid (mg /1) (LA / pala) (LW prla) i 3
Effgct of 50 25 0 Ascorbic acid Zink (mg/l)
Zink (mg /1)
53.65 52.56 abc 53.33 abc 54.86 abc 0
A 50.36 C 51.26 bc 55.00 abc 100 0
55.80 abc 56.06 abc 53.66 abc 200
55.00 53.40 abc 56.80 abc 53.90 abc 0
A 53.83 abc 55.73 abc 56.80 abc 100 20
53.33 abc 55.53 abc 55.60 abc 200
54.88 53.13 abc 53.86 abc 54.56 abc 0
A 56.33 abc 55.56 abc 54.20 abc 100 40
57.40 a 55.60 abc 53.33 abc 200
Lyl (s il o sia
>4.01 2 >4.85 2 >4.65 2 Effect of gibberellic acid
200 100 0 Sl Ko Gl il o s
55.14a 5434 a 54.04 a Effect of ascorbic

10.05 Jaind (5 siowe it 803 SLER) o Lo Lad CANAS Y (g al) Ly 48 yidial) oAl 5 Clabeall
The average with same letter for each character are non-significant according Duncans multiple test at range of
0.05.
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1AA oxidase s Peroxidase (3 4dlad (e Jly ¢l yal)

s sl A il il il /31 531 aae (3 @l yaadl g el ) SV anla 5 @l 3 305 :(4) Jsaadl

2012 -2011 =

Table (4): Effect of zink and ascorbic acid and GA3z on humber of leaves / plant in eggplant at
growing season 2011- 2012.

il o i (U] pale) Sl yaall [adls i) Sl paela
<l 3l Gibberellic acid (mg /1) (A / pae) (UWpala) b3
Effect of Ascorbic acid Zink (mg/l)
Zink >0 2 0 (mg /1)
17170 15133 a 207.00 a 110.33 a 0
A 173.33 a 132.67 a 169.00 a 100 0
22133 a 167.33 a 213.00a 200
181.26 197.33 a 217.67 a 17533 a 0
A 186.67 a 191.33 a 156.33 a 100 20
164.00 a 205.00 a 137.67 a 200
177.05 206.33 a 144.33 a 184.67 a 0
A 210.33 a 210.00 a 168.67 a 100 40
176.00 a 148.67 a 146.33 a 200
Aol asla il Jaus sia
187412 | 180442 162372 Effect of gibberellic acid
200 100 0 Sl SuYliaala il s gia
17548 a 177.59 a 177.15a Effect of ascorbic

10,05 Jicin (5 siee Cnd Si0 LGS Cten Lt La (aling Y oy yal) by A jaiall <ol bl
The average with same letter for each character are non-significant according Duncans multiple test at range of
0.05.

Gl il (s / 2ans) Sl 48 ) gl Aalusall (3 bl puadl 5 ol SV el 5 i L 1(5) Jsasd)
) 2012 -2011 (2130 pus sl &
Table (5): Effect of zink and ascorbic acid and GA3 on plant leaf area (cm*/ plant) in eggplant
at growing season 2011- 2012 .

il Jaws e (A pale) <l ) Gadls i) Sy il
Efi{;):\of Gibberellic acid (mg /1) Asf:;jréie:;():id (laile) 31
i 50 25 0 Zink (mg/l)
Zink (mg/l)
7333 5498 a 9327 a 6686 a 0
A 8832 a 5090 a 6726 a 100 0
9008 a 7677 a 7154 a 200
8550 10819 a 10123 a 8018 a 0
A 8159 a 9866 a 7757 a 100 20
7791 a 8265 a 6157 a 200
7992 9011 a 7188 a 7420 a 0
A 9204 a 10432 a 7734 a 100 40
8938 a 6942 a 5060 a 200
Gyl s Ll i
83842 8323 a 6968 a Effect of gibberellic acid
200 100 0 el S (aala Ll Jau sia
7444 a 8200 a 8232 a Effect of ascorbic

0.05.

.0.05 Jlaal (5 sime cand (S50 HLAT Caes Lein e (aBAS Y (o g pall ety 48 il COATN 3 O alzall
The average with same letter for each character are non-significant according Duncans multiple test at range of
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Table (6): Effect of zink and ascorbic acid and GA3; on dry matter content of vegetative
growth % in eggplant at growing season 2011- 2012 .

il o e (S prde) il yaall (aals el Sl (adla
i 30 Gibberellic acid (mg /1) (U] axle) (U asle) i3l
Effect of Ascorbic acid Zink (mg/l)
Zink >0 25 0 (mg /1)
2811 27.78 ab 27.57 ab 26.88 b 0
b 28.57 ab 28.42 ab 27.48 ab 100 0
29.17 ab 27.62 ab 29.58 ab 200
2931 29.15 ab 28.55 ab 28.48 ab 0
é 30.28 ab 31.19 a 29.05 ab 100 20
29.90 ab 28.55 ab 28.63 ab 200
28,06 28.36 ab 30.05 ab 29.05 ab 0
ab 28.31 ab 28.34 ab 29.06 ab 100 40
28.38 ab 29.35 ab 29.76 ab 200
A ) Gaela il o i
28882 28852 28662 Effect of gibberellic acid
200 100 0 Sl WY1 aala Sals o sia
29.00 a 28.96 a 28.43 a Effect of ascorbic

.0.05 i) (5 ghwa cant S0y HLIAS s Lgin Lagd Calias Y (o g pall (udh 4S jidall codlalaill 3 < lalal)
The average with same letter for each character are non-significant according Duncans multiple test at range of
0.05.

oadla oalal il (a2) 5l ()5 Jare (B Ligine i3 ol il e o (8) Jsanll sy
TJ\MJM\&WHMJW ((u: 77. 66)@&\;)\ _)_\S_).\S\ die dgiaa e 33L ) JPJLAJUJ.\JJJSAY\
Mime JalaS el ) SV a0 (A elld 8l ()5S Lar s (a8 75.78) 5l ()5 Jame J8T e
PR{RIXS (1987¢Oertil) <li s i) J& alas o8 Jaay a0l LS Sl 1Y) e el Jay &3 oo S s
G e A ils (e (1992 <Elade) bl dads A gl cilleall e 381 5lad) Jd aeluse JalaS Jiy
il sise s S bl ()5 Jare B g sina paledi) I sal il il (mdlay il (i oF 4313 Jsaall
saisaly ) o s 50 (M caral (5 ay Lays o sl e (5£75.27 5 73.81 5 80.22) Jalall 1n
AJEEY A sl Jofiaill gl g0 (e i) Aniiy La A8 ) ool (A 5 LA Al sy 4l LaS LDA) ¢ Ll
Jalail) A lalea b g a8 O Jal gall (p J2135 Alalae Jumil I Apnilly 5 Lgana 3L 3 Lalaiiiad 5 L)
85.33) sl ()5 ST slhael 8 (LY GA; ke Jhaa + ilfely ) Sl Gada aile 200 + 3/l ) aale 20)
axla 100 + i/ <) asle 20) Jalaill ddeaa (b CulS (a2 69.71) 8l 05 5d Jame I3 O s B o(n
(A GAz pae 25 + i/ &l ) S (aals

saa gl 5Suall Jaalall 8 el (o0 cidlebas G A gine AN a5 ade (9) Jstall il s
Ot A sine Gl 5 48 3 ga g ane Lady LS sl e 22 500 / b (0.3255 0.3375 0.313) <uilS 3) dalall
i A gine LB 5 5 2 5a 5 pae Jaadld el pall (mals L Apally Ll Lol ) S imalag (i) il sise
s (e (dsY1 sl b diala g el uall omela s @l 5l e S 550 ) Gl L8 Caadl 3 gay 385 ¢ izl
A8y 0 Aalusall 5 G359 2ae 5 & 51 aae 5 bl J s 80l Abiaiall (5 paindll gaill 5oLy 35 (a3 8 il
Sl Jpam s paill 35 e A sl il 51 5 LA ALl a8 Lan )50l (5545 25 1) Jshasdl il
Asina Gl g B 2 ga g are aadl Jalasl ‘_u.‘.\_u‘;u\ Sl Jaalald) (mlads) ) gal ellyy g daaliny) Ads )
axle 200 + ﬂ/dngo)wdﬂm\mﬁ( 2500/ 0k 0.391) sSae duals el o) 5 cBlalaall
O i A5 (3 500 / ¢k 0.260) S Jaals J81 OIS Lt (il / GAG picke sia + il / @l ) K1 el
(DN GAg axde 25 + 1/ i) Sl sl pale jha + i1/ &l aale jiia) o Jal
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2012 -2011 =13

Table (7): Effect of zink and ascorbic acid and GAz; on number of fruits / plant in eggplant at
growing season 2011- 2012 .

il o e (S prde) il yaall (aals el Sl (adla
i 30 Gibberellic acid (mg /1) (U] axle) (U asle) i3l
Effect of Ascorbic acid Zink (mg/l)
Zink >0 25 0 (mg /1)
16.19 18.10 ab 14.88 ab 14.10 b 0
é 15.88 ab 16.77 ab 16.21 ab 100 0
16.00 ab 18.21 ab 15.55 ab 200
17.83 20.77 ab 18.88 ab 15.88 ab 0
é 17.77 ab 17.66 ab 17.10 ab 100 20
20.44 ab 16.88 ab 15.10 ab 200
17.49 21.77 a 20.77 ab 16.21 ab 0
é 16.33 ab 15.22 ab 15.66 ab 100 40
15.55 ab 18.22 ab 17.66 ab 200
A ) Gaela il o i
18.07a 17.50a 15.94a Effect of gibberellic acid
200 100 0 Sl WY1 aala Sals o sia
17.07 a 16.51 a 17.93 a Effect of ascorbic

0.05 Juin (5 sien cond (50 LA) Croen Lot Lo ClAT Y oy all iy A8 jidiall A1 5 o laladl)
The average with same letter for each character are non-significant according Duncans multiple test at range of 0.05.

s sall JBA (laidlll il & (a2 ) 3alll () s Jare (8 il paadl 5 el ) SuV) s g @l :(8) Jsanll
2012 -2011 =10
Table (8): Effect of zink and ascorbic acid and GA3 on average fruit weight (gm) in eggplant
at growing season 2011- 2012 .

il Jas i (A pale) Gl yall aals i S Gada
<l 3l Gibberellic acid (mg /1) (] pale) (Y pale) <l 3
Effect of Ascorbic acid Zink (mg/l)
Zink >0 2 0 (mg /1)
7581 71.48 ab 72.36 ab 82.48 ab 0
é 77.00 ab 71.96 ab 75.33 ab 100 0
78.17 ab 73.64 ab 79.90 ab 200
76.91 71.89 ab 71.93 ab 79.42 ab 0
é 80.44 ab 69.71 ab 79.67 ab 100 20
76.81 ab 76.97 ab 85.33 a 200
76.58 76.11 ab 78.38 ab 77.94 ab 0
é 70.90 ab 74.58 ab 83.19 ab 100 40
74.68 ab 74.77 ab 78.68 ab 200
G pall (s Ll o i
75273 738la 80.22a Effect of gibberellic acid
200 100 0 LSl pmds il s
77.66 a 75.86 a 75.78 a Effect of ascorbic

.0.05 Jlial (5 siae coat (K50 LA o Lgiy Lad alias W (o g jall iy A€ yidall codladaill 3 coBlalall
The average with same letter for each character are non-significant according Duncans multiple test at range of 0.05.
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JUA Glasdll) @il (A (500/0k) Sad) dualaldl i el puall gl ) Sul) anla g i3l il 1(9) Jsaad)
2012 -2011 &30 pmisall
Table (9): Effect of zink and ascorbic acid and GAs on early yield (ton/500 m?) in eggplant at
growing season 2011- 2012.

il o i (S pxde) i yaall (aals ély ) Sl (ada
el 5 Gibberellic acid (mg /1) (A pale) (oW pala) i 30
Effect of Ascorbic acid Zink (mg/l)
Zink >0 25 0 (mg /1)
0313 0.313 a 0.260 a 0.340 a 0
3 0.289 a 0.274 a 0.426 a 100 0
0.261 a 0.305 a 0.352 a 200
0.337 0.307 a 0.315 a 0.385 a 0
3 0.326 a 0.306 a 0.372 a 100 20
0.366 a 0.267 a 0.391 a 200
0.325 0.373 a 0.373 a 0.362 a 0
.a 0.269 a 0.293 a 0.312 a 100 40
0.337 a 0.336 a 0.268 a 200
G ) Gaela il o i
0.3162a 0.303a 0.356a Effect of gibberellic acid
200 100 0 Sl WY1 aala Sals o sia
0.320 a 0.318 a 0.336 a Effect of ascorbic

.0.05 i) (5 ghwa cant S0y HLIAS s Lgin Lagd Calias Y (o g pall (udh 4S jidall codlalaill 3 < lalal)
The average with same letter for each character are non-significant according Duncans multiple test at range of
0.05.

S Alalae cidae§ 3 ¢ SN Jualall 83 gia e 30l () el b3l (3Ll G (10) sl sy
500 / ¢k 2.032) (S daala JBL 45 Jie (%2 500 / b 2.281) @l IS doals el i1/ o) aale 20 S i
b il il JLAl s (3 of (2006) Rashid s s Le e il o pai s o il dlalas b (%
el sV aslay (il Bllae o S Jaalall 4 siee DA Gllia (4S5 a1 Ll KU Jaalal)
[ o 2.264) i S duals ef cudael s el pal) sl (o Mall 58 il (ol Alalae & i 28 4 laall
Gyl Gaalas Layy e glaidlll il i O (0 (2004) sllas saa 5 e ge aasii Al 034 5 (% 500
Al g e Oz el s 48Rl LS pe 4l Ll SN Jualall 535 (A sl 53/ aale 25 5 5
50 + a0/ Gl Sl paela jiia + 3/ @l ke 40) o Jalail dlebes b Jsaad) (e ey DA Jalxll
el vie S I Juala J8i5 (%2 500 / 0 2.755) @ Sl G (S duala e culae§ (4 / GAg pile
(6500 / b 1.756) &l (01 / GAg pale 25 + i/l y S iadla oo + i/ iy jhea) (e Jall
2 ) Gasla s Gl e S1 (5 gaadl ) sall () Jalaill COllaa (e (ASH Jualadl 30 ) o e (S5
I eilall Alall g 5891 e saly s clgie Al JLalls Jla Y axe 53l e Sty (53 il Jgha saly
eSOl Ja03 alisall 5as 5 Ll g daaine Crotlis
dalisd) san g & Glasdldl el KU Jaalall o (11) Jsaad) gl o 55 1daw g pdall cliuall ¢y Jali ) ppa
Ss¥) 2ae 5 (0.477) lall 48 )6l daldll 5 (0.912) <l / Ll 2de Cliia aa bisina g L go Ualii ) Jasi |
(5 sinna i (0.273) 54 ()35 Jana Adea gas 0,05 Jlainl (5 sie 22 (0.615) il Jsha s (0.390) il
Glah Lad s (0.426 -) s eadll & ganall A8l 3alall 4t ae allid) oladWL L sine adali ) (1S5 ¢0.01 Jlais)
Gl /ol aae 5 Sl dualall (o (5 sima s i e Bl )l 3 g 9 aa Dl A g paall liiall 215 5) (g Ll YL
0.4205 0.598) sy lall 48 ) ol dalusall 5 illl (315 5Y1 200 5 ) J s ae s /el 222 (45 (0.341)
¢(0.79350.527) <ill 31 ,5Y) 2ae 5 ) Jgda e JS 5 lall 48 ) ) dalsall 5 ¢ 53 e (0.501 5
LeS ¢ sl e (0.35250.431) sy il / ¢ 53Y) dae s il Jah Jiia ge cilaill GBI 5¥) 220 G X
& ALalall 333l O e Laa iy, (0.274) bl Joda s lall g 30 e (g L sina s L ge Bl Y1 oIS
Gl Jgdagcnlai / 5 s¥) aae 5 culall 43 o) daliadl g caldl il /Ll ane 93 5l ¢ 3y Jane Clia
Allam ; 1980 «Singh_s Singh) L ae asd 138 5 calad (o Sl g laill AU Jialaldl e Lulsg) Cunsad)
Ssas A g,lal il (Glasdlll 8 2008 <Telis 2003 «ossals AL-Sahaf s ; iklekll 3 1987 <Malik s
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i35 ad iy V) el L 31 (e Aeniteadd) 380 5L Ll i ol el yall i il (e e
Jsb (o8 A gina 835 (A Gl uall (el (a1 (ool L das g paall Jualall 5 (5 pundll saill Cliia 8 L sina
o S0/ pale 40 + Gl s (om0 / pile SO (e JRb) Alibea (g Letay 18 il / 31,531 00 5 ol
dialalls g pmdll salll liia ary (A& 4 siee 320 ) (M ) sSuV) (aala (o S/ aale jia + Gl

Olaidlll il 8 (26500/0k) Jlall S Jualall 8 eyl 5 el ) sSu¥) aasla 5 @l 3l 506 1(10) Jsaad)
2012 -2011 =00 amsall I
Table (10): Effect of zink and ascorbic acid and GA;3 on fruits total yield (ton/500 m?) in
eggplant at growing season 2011- 2012.

il Jas i (U] arle) Gl yaadl (adls el Sl Gada
<l 3l Gibberellic acid (mg /1) (LA axle) (LY pala) <l 3
Effgct of 50 25 0 Ascorbic acid Zink (mg/l)
Zink (mg /)
2032 2.163 a 1.756 a 1.924 a 0
.a 2.041 a 2.048 a 2.042 a 100 0
2.038 a 2.215a 2.061 a 200
2981 2.474 a 2.302 a 2.110 a 0
a 2.386 a 2.062 a 2.273 a 100 20
2.616 a 2.158 a 2.151 a 200
2933 2.755 a 2.683 a 2.104 a 0
3 1.948 a 1.900 a 2.148 a 100 40
1.957 a 2.295 a 2.308 a 200
Al pasla il o sia
2.2642 2.157a 21242 Effect of gibberellic acid
200 100 0 Sl Ko sl PR
2.200 a 2.094 a 2.252 a Effect of ascorbic

0.05.

.0.05 Jldial (5 giwa cand S0y HUEAS s L Lad (alis Y Cagpall iy AS jidiall codlalaill 5 G lalal)
The average with same letter for each character are non-significant according Duncans multiple test at range of
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Table (11): The simple correlation coefficient between the studied traits .
Jana e Al aalal) salad) 4 A
BT [ ol a4l & saaall & QS |Gl ae | /g 58V e Jsh Jualall
3 _yaill il ciball =il Byl il / il bl Gl Y PRGN Claall
Average | No. of Leaf % Dry matter % No. of No. of Plant Total Correlation Traits
of fruit | fruits area of vegetative | chlorophyll leaves branches | length yield
weight | plant® | plant® growth
| Jalall
0.117 | *0.341 0.201 0.232 - 0.224 0.070 0.073 - 0.238 0.117 . Sl s
Early yield
.é :~‘ . .
0.135 - 0.011 0.138 - 0.196 - 0.002 - 0.172 - 0.040 *0.273 )’d ot Jne
Average of fruit weight
o o *k 0.157 *% *k <l / Jw\ e
0.501 0.376 0.056 0.420 0.598 0.912 Number of fruits / plant
lall 4 ) Aaludl
* 0,591 - 0.250 0793 | 0217 | **0.527 | **0.477 Al &8 2
Leaf area plant
& s—anall 8l salall 4y
0.049 - **0.592- | 0.101- | *0.458-| **0.426 - =
Dry matter of vegetative
growth%
BsY) (A Jid g sl A
0.067 0.094 0.021 0.023 - % Chlorophyll of leaves
sk *k sk <l / LB‘JJY‘ Qac
0.352 0.431 0.390 Number of leaves / plant
Sl /g 8V 2ae
0.274 0.087 Number of branches /
plant
0.615 Plant length

*** Significant at 0.05 and 0.01 respectively
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EFFECT OF FOLIAR SPRAYING WITH ZINC, ASCORBIC AND
GIBBERELLIC ACIDS ON GROWTH, YIELD OF EGGPLANTS GROWN
UNDER UNHEATED PLASTIC HOUSE

Abdul Jabbar E. Al-Hubaity Hussien J. M. Al-Bayati Waleed B. A. Al-Lelah
Hort. & Landscape Design Dept., College of Agriculture and Forestry, Mosul University. Iraq
E-mail: Ahubaity@yahoo.com

ABSTRACT

This study was carried out during winter growing season 2011-2012 to study the effect
of foliar spray with three levels of each zinc (0,20,40 mgl™, ascorbic acid (0,100,200 mgl™)
and GA3 (0,25,50 mgl™) in order to improve the vegetative growth and yield components of
egg plants(Benecia Flcv.). The study was arranged in RCBD with three replication. The
plants were sprayed three times separately for each treatment at one month intervals between
each spray beginning from first flowering date. Results indicated a significant increase in the
number of branches, dry matter(%), while non-significant increase was seen in plant length,
chlorophlly (%), leaf area, number of leaves, number of fruits, fruits weight, early yield and
total yield per unit area by spraying plant with zinc. Whereas, ascorbic acid treatment caused
a non-significant increase in chlorophyll (%), dry matter (%), number of branches and fruits
weight. On the other hand, spraying with GA; resulted in a significant increase in plant
length, number of branches plant ™, but revealed non-significant increase in the remnant traits
excluding fruit weight which reduced by GA3 treatments as compared with control treatment.
Correlation analysis exhibited a positively significant correlation between the total yield per
unit area with each of number of fruits plant™, leaf area plant™ number of leaves plant™, plant
length at probability0.01,andwithfruitweightatprobability 0.05.

Keywords: Zink, Ascorbic acid, Gibberellic acid, Eggplan.
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