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The effect of lead and salinity stress on seedling stages of
eggplant (Solanum melongena ) cv. Barcelona .
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Abstract
An experiment was designed to study the interaction effects of Pb(NO3z)2  and salinity on
the growth of eggplant . Tow seedling of each plant were transported to each pot , NaCl was added
at (0,250,500, 750 ppm ) on 10 /1/2011 and on 10/2/2011 , while Pb(NO3)2 was added at (0,
50, 150 mg Pb / Kg soil as Pb(NO3)2 . After 90 days the plants were harvested. Results showed
that plant performance was significantly reduced with increasing concentration of both NaCl and
Pb
Contamination. Plant parameters (plant height cm, root length cm, leave FW and DW gm /
plant, root FW and DW gm / plant, shoot FW and DW gm / plant, leaves No. and branches No.)
were affected significantly by salinity and Pb . There was a significant interaction between salinity
and Pb contamination.
.. dadial)
. ( 1) Solanaceae 4xlaidlll Allall aiiy 54 5 dagall padll Sl e Solanum melongena u\AAM‘ e
% 63.87 , <l % 12.85 , 083 % 2.82 , Gdisn % 14.34 Lo Ll sgiad ua dlle 40l dad 4l
=l o %7 s e dasld) Sisis . (2) NasFe s Ca die 2l paliall o yoal ALzl Ol s 5 )8
i ale Jas Cyeal 050 (e sl Glilee o JAI 5 paiiad) LAY gall A€ st 303 Clalisall 5 Allal
, (3) 4imaNaCl 2kl cbilball 408 i L gae 5 il ¢ 55 Cas CI )5 Na ) i sl aS) 55 e gilil) ) pucall Calisg
il sl Jis 5 g) sl 5 el el i) sdad) pdand Cilalise B3l ) A Ao slall A glia 8 dilaiall LIV e B2s) 5
Clall gai Jare mid o UL elall e 3oLl Sl AL (e da bl JlEiy | (4) | 4ad) 308 Jala Na
b ) agall [l s da sl algal (e clilal) el s clall 5 pall Gl Gllee 8 @l paall ) Adla)
sabaia¥) Jame (aliad) A e il ¢35 axe ) dilal Cf s Na J <l sl o810 sl il 53al) dilaia
g radll gaill Gl piise (A maal 5 (alias) deany s bl )Y Ghlie o Gl oy (5 padl) g ganall e JEYI
s raall ¢ sanally Hsdall Joha Jana 3 (g sine Rliadl Juanyy  (5) . oalall alea) yili caas Za8) 5l il
3aby ) e eadall dleadl Gladlll il (e el vie (5 sl g ganadly [ stall ) (g okl s ladl ¢35l 5 sl
By el ()5 2 A ) Al Lpeud) 221 Cl s Na I sl aS155 550l gai Al 5503y haaall
Sl s s A 5 alal) 501 sl Jagas IS o 52l il (g JI ) (g0 A slall (S5 (6) L pabisiia)
lally okl ool (gomadll g genally Hodall Jola Gl Lt Sy o0l 3 sa )y sel) BlLZil) ol Apnla) ey 3390 A

73



2012 / ale / GG axmd) - ) Alaal) — dsalad) 30 S daaly Ay

& oalinily COp Jiiad e b i Laa g sina JSAa 5 A geall S il Jana Bla (B paliddl) dhasgs (7)) . LeglS]
Gjlhe LS dSy g adll g senal) iy, Al Giladl Gl AUl ) sas Jase 3o s a3 o5 bl palialial
3 S5 ) LS (g pumdl) g genall (g dn slall daglia S0 gl () I s Lee ) slga) Cag ol it gdall aa
Galall ¢l Gladl Joa 8 (5 sine palidil Jeanys () L Ade S aliaia¥) AT (e Jhaey )3l daiil i C
(4 ) Akl sleal Gt g Al cplalill 5 (BN (8 g madll g senadl s ) s2all
& ALEN alaal) aa) 555 GLudYU Aaldl) aladall Al 8 JAy 45Y lax age ALEN calaall Sl (8 AT Qs (o
Ciapal (abia )l dpes () L (9) L Ay sl Clagsall 5 30aul) 5 sguall 5 Goanil) Jalra o Jalaall Laliis ) ddlizal 4 1)
gad o alasil g calall g allall JSEN e s jlia @l s juailly A3l 8 4 AU 5ol 3 o B _phad g daga 38l
sy 3 (318 A€ ) 3 S seial) (S ) ane (3 alidl sy sl i 55 1 35035 A ykad) ol gl skat g
G s Aane S 4y JLERY) A A s L) 3 s 8 OIS g B 31 ARSI Tl L) sy i 1 s
Jean il e Al ol il 3 oy ALEN oladd) o155 )L (20 ) . dall Galeaial o ) jlaiay) ) ddlal
e U gad 88 g5 Ay sila g Ay g dala Ll dal) (95855 (o samal) Babe s 5 (e 02l ) el 5 sdadl (A oS0
Sl (g sl (¥ (8 a5 ol S bl e s ) G g o) ) 0 5S5 (a5 41AN (5 ) silall aludil) 2l 55
Lpanall Eilaal g alae Jlall W 505 Laa gl aililae 8 o gunallSI) 4y 431 8 (aS5 (b 1155k o L (11 ) sayaall
GOy sall (8 35S yip 85 Alall LBA () s (b Gabia )l panty g Ay 3l bl 520 Gla) e (abia )l Jasy SIS
oSk e 135 o i) o3a ld GIY dayy o i) Anand ) (535 Lae 1385 Lgma gading (a1 5S plual ((ilitia )
Gann ALEN pualiall (e SN JUES) Cannsy dalall Aaiall o Sl Qulail s 480 jall L3l 3 € Egli Jseaal | i
il gl s ) ddlial ALEN (palaadl oS0 el Jualse ey Jead da )y A jealy ellgiuall 1) o)l Al
bl e da L)
LAl e ) el

vee Jard) () yda g 31 gl

i el dadla — o shall S Aalall LKA gl (s3a) (82011 — 2010 oo pussall JDA L jail) iy sal
s bl HoSe S dad ) Ka &lis cplelay s .C.R.D Juel&ll A siiall ananaill Coven dilale 44 s
- 0 AU G sl OS5 da slall 31 55 OIS J Y1 dalad)
Adls 4 i paS/ U NaCl Jta 45 laall dldlas — SO
Ala 4 55/ w38 JSINACH o Osilalls ¢ 32 250 = Adalrs — ST
Adls 4y 53/ paS JSI NaCl oo 0salalls ¢ 32 500 — dlelaa - S2
LAl 4 i/ xS JS NaCl e osalell £ 321000 — Alelas - S3

. NaCl U sV A8yl (e el 2ay Al 5 B0 G0 (e o 15 2a3 JA5Y) 0 s e NaCl ) ddlal
oot SN amally G gl glie S8 SN Jaladilad

) Al o 92 A0 )laall dleles — PO

PD(NO3); Jeaind dls 4, 53 03S / JSIPh (e pile 50 48] 23-P1

PH(NO3); Jexivd &8la & 53 228 / JSI Ph (16 aade 150 Adba) o5 — P2
Cla laidld) @b Cie 5 L paball V1 ALY e e s lall Alal (e s (15) 2 ALY Cus S
12 Asall Glas gl aae S (1 :2) Ay Gasaiall s Jalls il <3 ) 303,506 2010 / 12/ 2 ps A5
o i Ay gllaall e )y 5l illeall JalS iy yal | Ailaie JS 8 sas  ALS ) cdlial Cad a3 e JSU (Aot ) saa
Goslls sl Al sl 0 sls G el skl sl Hsdall Jshy il gla b Aliid) saill Ciliea
3sY) e 4 Bl e AV dae 5 (31 9V s (s pmadll g seaall Calall g (5 kall
. banly) Jalasl)
& sina (38 8 Jlemindy dpluall cillans siall G 48l Caai g JalSH 3 siall apanaill s 5 s 5 p2al) lill) clls
. SPSS Slas¥) aUaill 33k 5 0.05 4 sixa (5 sivass L.S.D

_.MUAJUGM\
saill Cliin muen (8 AV Glsiuall o bgine 56 38 SO ) Adbae ) — | — sl gl (e sl
Ga (6) 4l Jeasi Lo ga geiliill oda (3 L (31O Elall ¢yl dda (8 ST ) e Jal | gima Calias o Lgdl W) Ay aal)
ail) 5 padll & senadly )2l Jsha Jare 8 5 sime Galisil Jan S aalud laidld) cls e da gl cle s )
salll Ala ye (g A glall Bl S0 a Sl 0 sS5 Al je o Lale (g umdll g seaadl Calally gkl 030 Janas
il o3 iy L (13 ) . Asslally Cadall el aleaSl Aubuall il e Glaidlll iing s Glaidlll & (5 wadl)
) 0555 31ysY) dae 5 lll Jsha 8 (g gine Rlidl Jpean b aldl deal) o) e (14 ) 0S5 L pe Liaf
o LA Al 5 alol (pe a8 5 An sladl o)) A @lld G giald) ) e a8y ddalalall il 8 sdall g 5 padll g sanall

74



2012 / ale / GG axmd) - ) Alaal) — dsalad) 30 S daaly Ay

(o i A slall Dl g () (e (15 ) Osialall 4dd) LS e ae i) o3 555 (3155915 lsall 5 ) sl dalil) i)
3 (5 O Sy . osdadl Jshes lall i) (85 31515 siadl s lisedl Gl s (g sl (35l (8 (5 st alidd)
Ll g o5 5 Ay s sl Galea¥) Jiiaiy @il V) Gabiaial s LOAL (65 5a3Y1 2gall o da gl iy ) (alissy)
L Al ) (a5 8y Coses o300 sl 8 CL )y Na )l sl el o) L (16) . Ssasedl 015l a3
4L 2 358 1A Admaa NaCl 1 2kl bl 446 o) | aeat s 4080 Cilia Cany 38 LAY ol joa 8 Laeldy Lol el 3V
Lie Yl el Sy (3 . Legd Lpand) ol il Juliid 412001 i sadl) Jada CI Al Na Jl il sl Jua 3l LAY
Cl 5 Na Jie ool 5alil) cld el oY) Qs 5 Gabiatal cu 4y Al dpie Y1 L A bl 28 ] e 45 6140
Aol e | Wil (ATP ) Gl 3 (el QDA e il s pabeatial o 51 de 8l il ) ddLa) Y f
Al 3,5V e e alall Jslaadl e alial LAY 5 el el jpedl) (585 o aaied Tpadal) clilall 4 gladll

bl LA 5 % I

LAy Caia Glasdll) oAl saill clia L ds glall il sie - 12 Jsaa

Alaall Jaza b gloe
2 2 BT ool | ooosl | oos | oSN | o | dsb| gl | Assld
Gy | gAY Calad) gohll | Glall | okl | Gl | okl [ sl [ bl
LA | g seaedl] psenedl] osdall sl G| G5 o o
gradll | il [/ e |/ s | Gl | Gl ae
Gli/ae | Gln/as <l Sl
8.17 9.09 1.06 259 234 4.71 3.06 | 1024 | 1589 | 11.78 S0
5.97 8.15 0.51 1.54 1.74 3.72 2.87 9.78 | 13.70 | 10.50 S1
6.08 8.20 0.42 1.37 1.69 | 3.67 2.21 825 | 12.38 | 10.09 S2
5.60 5.66 0.07 0.96 1.02 1.63 1.55 642 | 11.03 9.10 S3
0.49 0.55 0.04 0.21 0.28 | 0.30 0.27 042 0.51 0.45 LSD
0.05

Cogas oaladl Slgal) cmi ails | Gas Wl ddla) (117 ) . &laad) 5 sadl) Jala Cl s Na ) clis slagivd 5 Js 53 e
O3S gl By g ll alaat s S saall Sl Alee 4 (mds 1 (g Laa sl (3lat 5 LAY AUt 5 ol el g3
C(6) . SN AR aiale e ey Lay 5 Wsea bl

Lisina (PO ) 4ilal) dlabea csif a8 | i) e (g gina il Gabia ) <l sinsd O ey — 2 — Jsaall il (ga
Aalakall il imyed o (e (18) 053 Le ae il oda (35 | A g paall Cldall a3 AY) Gl il e
Al g 8V sae 5 BV 2 8 (5 gine alidil Jpan (& sl PD(NOg), IS8 (e paboa ) (e dilide il sinaal
laaaad s LAY Aain) e 558 Al g (abia )b dlebeall LpuSall col il Cuan (aladsV) 138 sl Sy ) claill Jshag
Gom O b, Al Al dilaie b e al) LAY 2 55 aliadl I cEal Jsle Galiadl 8 ) e
A8l Lpatine yall dihiall & (5 5lal) QL&) 8 Jealall (aliaiY) ) aboa b dldbeall OGS [ 53a Jsha b (aliaiy)
;s s el 8 oy e UL 5 At sall Aalaial) 3 (5l LAY S (el ) gy aba ) )
OS5 e Ll aladl g (o skl 05l (mda (8 aaly Lee ldaally 400 sgll ol Ja¥) alaal A8 e ) sdall Conia uSaly
Loe gy IS0 4 (8 o samsiinall 438 el 5,30 Jlaiadd e Jamy Gl )l o) 5 WYY aads (1 10) . pabead
el Julis JA (e G150 slall JUEE (e Iy Gabial) 8 N dila) | S gl oS i lee (3 S (mEs
 (19) § samalls Aslall iy 4pial) Lo W Gle ol daw al sieY abia )l die ey 8RN (Al ) g0
g sanadl e & aa )saall A Gabia )l oS yialaj lagae 5 (Al gulanll g ciially ¢ il (e pabia )l aS) 5 ading
G omlS I pd e Raalill ABle Y ) s 53l e Galia sl i) JEEY) G ) Al i (Sary | s sl
Afle 5l A0 ghau¥) Aaasil ) A0A1A0 5 58 OSA (pe aboa 1) QWS el a1 G5 small ysiad Sl 5 sad) Al 5 )
sale 5 palia )l (4o (5 s (g) vie lall JSH (g hall )55l 5 (5 umddl @ seaall sk (8 aal 5 i) Jaany 5 45 38 54l
) Joa i Lo o il o2 3555, (20 ) gmndll g senall Jsha qe 4 lie 5 81 58 ) shall Jsh 3 GaliaiV) ()5S L
s 3» 2005 100 >S5 PO(NOg), dsié e pabia )l (e ddlise Gl sissad Hlal) @il G =l o) (e (- 21)
il Galall (s plall (335l 5 il J sk b mlial J s b sl () salally

75




2012 / ale / GG axmd) - ) Alaal) — dsalad) 30 S daaly Ay

5k Caiea Glaiilll A el ciliia b Galia Il Gl il e 52— Jsaa

Alaall Jaza A gha
e e 055 oo | oosl | oosl oM | sl dsk | gl Sl
GsY | gAY Calall @obl | Gl | okl [ Glal | ol | el | ) | el iy
Ll | pseaell | psanall | ol 0N GBI BIsN s s
gradll | gpadll |/ k2| ) s | Sl | Gl el
Glifee | Gli/ae | | als

8.22 8.77 1.10 2.21 2.61 4.97 3.91 1042 17.38 | 14.07 PO
6.01| 7.77 0.37 1.62| 159| 337 2.04 8.43| 1221 ] 9.48 P1
4.96 6.78 0.08 1.01 0.89 1.97 1.32 7.16 | 10.15 7.55 P2
0.42 0.48 0.03 0.18 0.24 0.26 0.22 0.36 0.44 0.39 LSD
0.05

G paall saill Clial ad lef il dua G Ganall 5 A slad) Gl gl O 6 siee JAIN 3 5a 5 oy -3- Jsaadl e
) Jala Alalae (8 5 )5l Codlalbaall J81 (g b sine cdlial ) 5 cplaladl SIST 4 Hlia) dlalaa sl ( SOPO ) Jah dlalas 2ic
Lo o gl oda (3d¥y | A8la 2055 038 JS1/ PD 0 plalke 1505 NaCl s 0silalls & 52 750 i) dlalas sl ( S3P2
e A sl claall e el e S8 8 A gLl g el oS il s (5 sie JAIS Al ) (e (16 4all cad
Lo iy sival (i el (e gl oadal) slga Dl Lgia slia 8 Aol g i) Calial) & jedal 285 | ddalakal) (ha (piia
CAEl eaial) e

76




2012 / ale / GG axmdl - dlad) Alaall — daladl o304 S daals ddaa

25505 5y Ciia Glaidlll A saill Cliea b aboa Il gl 5 da glall il siasa g Jalaill 86— 3 — Jaa

Alaall Jaxa Gl e
e g AV e 053 o5 053 08N 053 053 dsb | gl Gl |l s
B,y 4l alal) skl alal) okl | Gl &kl saall | ocll) | el | ods sl
goaaall g saaall | )il sl ol | Gl o o
gradll | gaaddl | cliee | clae | clifee | Slg/ee
Cilii/pt Cilyi/p
10.85 9.98 1.90 3.33 3.65 6.71 5.05 12.38 20.12 | 15.75 PO
7.25 9.47 1.08 2.82 2.26 4.63 2.60 10.65 14.68 | 10.23 P1
6.41 8.11 0.22 1.64 1.12 2.81 1.54 7.70 12.88 | 9.36 P2 SO
8.64 9.33 1.24 2.13 2.95 5.71 4.45 11.50 18.50 | 14.80 PO
5.20 8.11 0.24 1.54 133 3.52 2.41 9.05 12.73 | 9.94 P1
4.08 7.03 0.06 0.96 0.94 1.95 1.76 8.80 10.12 | 6.78 P2 S1
7.42 8.26 1.12 2.06 2.08 4.96 3.50 9.96 16.38 | 13.33 PO
5.80 8.49 0.11 1.23 1.95 3.98 2.04 8.04 11.40 | 9.08 P1
5.04 7.85 0.04 0.84 1.04 2.08 1.09 6.75 937 | 7.86 P2 S2
6.66 7.63 0.16 135 1.77 2.50 2.65 7.85 14.80 | 12.42 PO
5.81 5.11 0.05 0.92 0.85 135 1.12 6.01 10.06 | 8.68 P1
433 4.05 0.02 0.62 0.46 1.06 0.89 5.42 8.24 | 5.02 P2 S3
0.85 0.96 0.07 0.36 0.48 0.52 0.45 0.73 0.88 | 0.79 LSD
0.05

77



2012 / (ale / GG axmdl - jdlad) Alaal) — dsaladl 30 S daals Ay

Jél.aa.d\

Gl slass | Al bl Caieat 2000 . ) seate cao g ¢ i<l - ]

2- Hussain J.; N. Ur Rehman; A.L.Khan ; M.Hamayun ; S. M. Hussain and Z. K. Shinwar . 2010.
Proximate and essential nutrients evalution of selected vegetables species from Kohat region
.Pakistan . Pak. J. Botany . 42 (4) : 2847 — 2855.

3 - Gregory P. 2006. Plant Root growth activity and interaction with soil . Black well publishing.
UK

4 - Yetisir H. and V. Uygur . 2009 . Plant growth and mineral element content of different gourd
species and watermelon under salinity stress . Turk. J. Agric . For. 33: 65— 77 .

5- GamaP. B. S. ; Inanaga S. ; Tanaka , K. and Nakazawa R. 2007 . Physiological response of
common been ( Phaseolus vulgaris L. ) Seedling to salinity stress . African J. of Biotechnology
.6 (2):79-88.

6 - Akinci, I. E. ; S. Akinci ; K. Yilmaz and H. Dikici .2004. Response of eggplant varieties
( Solanum melongena ) to salinity in germination and seedling stages . New Zealand J. of Crop
and Hort. Sci. (32).193-200.

7 —Yildirim E. and I. Guvenc . 2006 . Salt tolerance of pepper cultivars during germination and
seedling growth . Turk. J. Agric. For. 30:347-353.

8 - Turan M. A. ; A. H. A. Elkarim ; N. Taban and S. Taban . 2010. Effect of salt stress on growth
and ion distribution and accumulation in shoot and root of maize plant . African J. of Agric.
Res. 5(7):584-588.

9 - Yildis N. 2005 . Response of tomato and corn plants to increasing Cd levels in nutrient culture .
Pak . J. Bot. 37 (3) : 593 - 599.

10 — Kabir M. ; M. Z. Igbal ; M. Shafig and Z. R. Farooq . 2010. Effects of lead on seedling growth
of Thespssia populnea L. Plant Sci. Environment . 56 (4) : 194 — 199 .

11 -Pal M . ; E. Horvath ; T . Janda ; E. pallid and G. Szalai . 2006 . physiological changes and
defens mechanisms induced by cadmium stress in maize . J. Plant Nutr. Soil. Sci. 169:239 —
246.

LA easall Aada (aa e ) il 45335 (53l <2000 el de and il daa ¢ el - 12

13 — Unlukara A. ; A. Kurunce ; G. D. Kesmez ; E. Yurtseven and D. L.Suarez. 2010 . Effect of
salinity on eggplant ( Solanum melongena L. ) growth and evapotranspiration . Irrig. And
Drain. 59 :203 — 214.

14 - Yokas I.; A. L. Tuna; B. Burun; H. AL-Tunlu ; F. Altan and C. Kaya . 2008 . Response of
the tomato ( Lycopersicon esculuntum Mill.) plant to exposure to different salt forms and rates
. Turk. J. Agric. For 32 :319 — 329.

15 -Hajer A. S. ; A. A. Malibari ; H. S. AL-Zahrani and O. A. Almaghrabi . 2006 Response of three
tomato cultivars to sea water salinity 1. Effect of salinity on the seedling growth . African J. of
Biotech. 5(10):855-861.

16 — EL — Gamal . M. 2000. Interaction between Cobalt and salinity on the plant growth . Cairo.
Univ. Egypt . 525 — 533.

17 - Barret — Lennard E. G. 2003 . The interaction between water logging and salinity in higher
plants ; causes , consequences and implications . Plant and Soil . 253: 35 -54 .

18 - Opeolu B. O. ; O. O. Adenuga ; P. A. Nddakidemi and O. O. Olujimi . 2010 . Assessment of
phyto — toxicity potential of lead on tomoto (Lycopersicon esculuntum L. ) planted on
contaminated Soils . Inter . J. of Physical Sci.5(2):068 —073.

19 — Khan A. S. and N. Y. Chaudhry . 2010 . Florigenic effects of IAA for improving pistillate and
staminate flowering in some cucurbits under Pb stress . Pak. J. Botany. 42 (3 0: 1835 — 1840 .

20 - Goncalves J. F. ; A. G. Becker ; L. B. Pereire ; J. B. T. Da Rosa; D. Cargnelutti ; L. A. Tabaldi ; V.
Battisti ; J. G. Farias ; A. M. Fiorenza ; G. M. M. Flores ; F. T. Nicolas and M. R. C. Schetinger . 2009 .
Response of Cucumis sativus L. seedling to Pb exposure . Braz. J. Plant Physiol . 21(3) : 175 — 186 .

21 - 10-Hassan A. and N. Y. Chuadhry . 2004. Effect of growth hormones i. e GA; and kinetin and heavy
metals i. e. Pb(NOs)2 on the seedlings of Cucumis sativus L. Pak. J. of Biol. Sci. 7 (8) :1453 — 1462

78



