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The Effect of Integrated Irrigation with Saline and Fresh Water on Growth and
Flowering of Zinnia

"5 B sgmge 30lo 9 *Tol5 als) ruadlane M diggan 150

W o dy AN Y 2dl o o)
(sipg allas)

oS

Tk B o (talesl el (6558 4 e (i obS (0S5 0y p a9 58S ol b Gl sl ST addlle jslaiea
L 590 5 o o Bl L g (o 0 IS (90 o) sl gy e T b (5l g0 et a3 b ks SLlS
ol S 0,0 oS 3ok 5l talesl 28,8 el S5 a5 6)lnl 5l 520 s 2 IS Vs Lo Ve o Fr lacdile
aS SlalS as ol ylis gl ol plosl VGl g pliess i Juad 50 (o ailsdS )0 oswgs (sl 055 g anlo ¢ sl S
s b, e 5l el by W g ll (oY eV e g VerY ooV o) i aplS Vs oo Vo STl bl 55 5bss b 5 o l5an
==Y g Vo) o an IS Ve e e Ve gl OT Ll o Lo b kel b an e 0 L S oS SlalS s bl
F1) i S Vas e Fe asle LT Lo oyl oylsan alS 4 Cons oyt (23US 5 A, widgs 0 gyl (V-
5 ey polie gexd 9 3ng9)S 9 Ju29)lS Gl (Jobo slid (gmnlannSTy Sl GlalS (ol iz pe sl plas (F--F-
Ot 3 550 2l by u““"‘d‘ Sl casdlas oyl @L“’ bl s ¥ooFeF el GlalS 4 Cand (65 Somdg e
S oo ph el ) sy QLS (95 5 s slalad o 555 slac 5l esli

S 559 5 o hdg S Joko (slad (o 0y IS 1 gunls” srojlg

Oyl bl o5 colin ) oKl «(5,9LaS suSiisls ¢ SLEL pole 0,5 Lobiwl g jLutils )l owlid IS gyl coijar ¥ o ¥ o
Email: Rezaeinejad.h@lu.ac.ir  Jgtus oot gs

il e o5l amrdline plozal, Cox Jl odim i | ol S aslibl 5l 7y dlia ol

0


mailto:Rezaeinejad.h@lu.ac.ir

Ay 69y 2 cred 9 y9d ol 5l Al ool ISl (o)
D¢ )Las—l N

B pg) 9 dlge
ol Mls' )b & jp0ny ol iy olS (s, talesl 2!
17 S pSI calaa L) cp s OT L Jul5 65l s & L
5 Ot ol Gl Ly g wals plgieds (e puton) (oo
b 2 53 iy IS Vg oo (o 2 uonj o 7IAT)
5 SIS & jgman Gialejl.ad 5 alal 1S5 aw g [s,L]
b o ol J o isls (65,0liS caSlidls  Limgh alxlS
ool ) ol ey s alowl VYRF oy 5 V¥RD oylies;
o) sels Glsiea mawa IS e s Gred Sl L S
Frosslo ol L oS 5 o ol b Lbss Ll ¥ (-
a_:] l_: )l_u_L: ‘_g)LuT Y ‘(‘—‘—\c‘) p.’d._.m.\_:)ls )Y}Au;l.‘.a
£+ s IS Vyaka T (o3l L L 5 et
¥ 651_> a_;| 9 u.:).»_w a_;| l_: u.:jLMA G)Lu—‘ ¥ ‘(‘—\c‘
a_:] l_: J_AlS ‘_g)LuT A e(‘—f‘—‘—f‘) WJM\.\J)JS )Y}Au;l.‘.a
99 6)L,.J i ‘(f‘—\c‘—f‘) fpd_ﬂ.nbjlf )y%o(}.m f. 69L>
Moot Vo gl ST L )L g i ol L )
995 et T LG ikl Y =V ) sy IS
G)Lu—‘ A ‘(‘—V‘—V‘) rg.:d.md.:)ls JYBA‘_,’JMA ' 65L> s_J—| l.:
e )15 Vs aloa Ve 5l Sl s et ST L ol
WVoadeo Ve g3l T L JolS )kl & 5 (=Y eme V)
55 okl 90 GRg3 (nl o gy (Vo-V-V ) msay IS
Yo ogas 5950 laplals ples sl (sgbae jlaite b LSS 55,
RN R RV LU U P ST USSP VP ) U IR VSRS
Sl slaplals jo Vsl Yske o, sl U5 el
ClS (Gglns Sl 4 00wy (old 055 5 anle (2l S
Lo jlosd (e Sy 90 alpo 50 5 jody (Gjallez 5l w03
50,5 oy a5 JolS o 5L oley U g 9yo,5 Jlesl
Jold (S3glsds50 Sla Sy 2355 plonil (gl pools s
sk by e Hoeb Gl (il sleasls Jsb (oSl
95 S0) sty e ety Job (S k8 (5 JlS pad
bl olS glay )l o 6, 505ll aiy ) Sz g 5505
St al gty olr laasls Jsb gy, Jsb b
5 k8 g pow 0,5 e 5l olS a8l jad ol (g 805l

10. Magellan Orange

gt e 9 590 ST b (bl gl S igKen g digtep
doddlo
oIS Sguzme g 0d) e SLa S (n See 5 (S 69
o S (65,9l DY gaze ST Sl (55)0liS Sladss
Gblie (2018 Jofy ol 5 Hpih wiiliso e 59
o Sl g Wt Ol il )0 SiSded g i
e 3y 5 e 039 Yl g (S L B )kpoe bl
WSyl 6ot Ly ablie gl olalS & Lla ) Syle so2sls
gl 5l Ml Gl ply wms oo 2ol 1) 0 Shee (5598 A
ol s A Jesie ol olulid (5 4 el
Py St A Jo8 Sl sLdll 5 15 4 Joos
") wiiloe Gl (nl pade Gl Sl 5 ol
(2013 Ko

Jlo 50 ey Gl olide 50 Ol wlie &5 Sl
w55 SobeS b syl ©f Gog s )0 il alS
Sl 00l fos Ol el 50 (ealal 5 pre (29050
Lk slacl asoal s 4 (2010 () Sen 5 ")
Cmnd L] 0 Sl duoy0 it YU jolie (l)lo Vsare
5 gyl 2010 () Ka 5 5 il o YU Sl O 4y
5 Seis gblie o e o lpm e, (2010 (o Sen
4o olS 5 5 (Baeo g Brsi coge SiSaed
ol ol mloe lssean (BLSL O plos jl ool
33 Gy 8 malS sl (2016 & L5 ) el 0nys 5
38 wgdlae Ol 5l eslawl asile oSl 4 lei oo ac e
SiisiS (22505 Ol (9,5 bylie ol ws; ol Sl
EslS g Seed an Jorle ol dnngi g ColS L ol L
e aS o el jot Ol 5 0t S L ol Sl eslinal
OS5 7 (i) Bl e Sty 5l golaj olas
1348 el b o e i olalS 5 S, Y el (2010
Pl LS Gl jeiS LLE S5 e e slaS
S5 ol ol (35 el oo lis (LE sl ey
3 gmiilo g 90,009 2016 ¢ o)) Lo g Mg p0h) cl
b loid GgalannSTy alp 3l izpn (2011
g olows jralS ( Sem s (2016 ¢ ), LSan 9 aSgauoh
ssnlie jlol 1 ()55 gyl Salidl 51 55 S el
Sl ol 4 axg5 L2013 () 5 j) Canl 0nys S

. Ashrafi and Rezaei Nejad
. Schroeder

Niu

. Parsons

. Pessarakli

Feizi

. Zinnia elegans L.

. Adinehvand

. Villarino and Mattson



A4 il g L0 /11+— 38 olomivo | Jgl 6 lonts | pitamns A | BLS lagi (6 59T

Voo ago)lac poe ke O L sad ags Jsloe ind
o ac 3l ol ol 6, Foslail gl ol sailisy pw o
oo 5l eolatwl b g 00,5 soliiwl 398 by, 45 ool sole]
2 S e i yolie laie f el Qi il
o 33 e S slS

cble Gelwly slae glasd GommlinS 5 (6 2505l
OGSy 5 2Lt 4y ool 10 0ads adss asllgopslle
S gy bigsd 9y S SiS a8 sl S50 L b
BTG ST U 23| KV IR V-SSP AR VL KV [PX YN DX Vow
bS5 31 Bds glp ol oolaiwl Sy ol il 5l 0,5 o
<138 (AB00) yiosil £+ v oo Job ;o rdiges i o Sla
(A532) eyl OYY zgo sl ;o lag] G lade 5l g o
awle Voaal, 5l o Sallgo e lime Coles,s 0l oS
(1978 F el g ST) o

MDA (umol/g FW) = [(A532 — AB00) / 155.5] x 1000 (V)

95 Ol A o9y MalS g 0 (55 chliea (sl
Ogrmilpmgas 0d L3N o 4y o3l gl pel 34 o] Lo
593 L S yiliw oliaws )3 9 4B ) ©ae g8 )0 Jol>
YU o501 o gl o §oui yile aids 0 VFe e
Voo o Yook VO puliy olad 3L, ity e ¥
3l See Vo Cnles 50 5 9,0 w1 g Ses
A diB ;) DgeS A Sy 3l eads zl il o)las Jalore
g Sl,8 ¢ hagidy iSewl olKiwo b yei i Ol s alolddl
u‘)_uo > rg.J)._J M.JL}.9 )L).M 6WL€H);> A 6;0)‘&)‘
o35 (s oS o 50 akBe S5 o ead Jlabd difnSTol

(1996 ¥ Lo 5 peiz) 05 L il
oSy Ol aalol o S e 5050 alS 5 03505 (339
l_a)ﬁ.uu).ul_..u Ko 9 K M) ug.uj)s.uc B Jw&l}
N)—’] M.JL:.‘! T 6‘)‘.’ MS; )‘).9 MO ) IAERE )90
il San 0 Ly iy Sl B 5 s S0 VY-
D995 J21s )3 ¢ JSLE il 5,50 B0 5 (39 0eeinnST
ool gl il ojlac 3l de St B0 ol ol a
G503l 2 STy Lolses ds 39y 00l args S aS 1, 5,
L 90 i Sl s alolddl .ayo 5 adlsl jlasT, cudlss

5. Atomic Absorbtion Spectro, Agilent, 240FS AA,
USA

6. Buege and Aust

7. Chance and Maehly

Ctla gy o) 0 o (g yeS ool iz udsS L
Sl ol L asia, 9 J5 5 4w 5 S 55058
NICHPINE ST SUPRIIRPNI I8 RC P SRV 2SR
gl oS 53,5 (Sl 5l ey g 008 Tz e pa s
'H95 el Jl38lp 0 basgi S s et Sz abgye
W 38 e e il o
S prS D) waeeSs)lS g Jdg )l Gliee S sl
{ChIb) b L3515 (Chl ) @ L8515 (l5ee 0 (55 030
£ 9,50 e 2 (CAr) w559 S 5 (Chl ath) S Jd5)l5
dole ¥ L) Lanly) Gk ) o S ojlas o5 e 5o

(1987 7 o sy wus
Chla = (11.24 x A662) — (2.04 x A645) O)
Chl b = (20.13 x A645) — (4.19 x AB62) ™)
Chla+b=Chla+Chlb )

Car = (1000 x A470 —1.90 Chl a— 63.14 Chl b)/ 214 D)

SRWE) 51y o s sl tmo g yeS o3l jslatads

Slo=me 9 9l LSl Glasges wblbarugs lo> S

A dloe O ol 5ok 5l 0o )0 o Sy O e
12002 . San 5 T 23E)

RWC (%) = [(FW — DW) / (MFW — DW)] x 100 o)

S S S el cLid (6 p3nded e sl
G0 matiged (Sl oSy 5l jshaie oy ol (g S0l
odn p el SG ol ) (S sladiges al ploxl
Sleslaiwl b (ECL) adyl S iSUl Coloe o g 20
3 Ladsgad as ads o j0 0l (6,505l 2 EC olKus
a8 Ve Saedas o, 5 il a0 \Ve slos jo IS4l
S SI colace (3BT glos o als O 3l ey g a8 513
Cdg Sl s duo o Coles o i g S el (EC2) 4yl
Al dwle £ alal) 35,k jloss cuwsp (ELP) Sy
(1996 .)1,Se ¥ V)
P (%) = (EC1/EC2) x 100 *)
oigy 5l ool wl LK g Na slae ,olie 5,503l
i 1 05 S gy ol 2 o plad] St (58 S
au b ad ools I8 G Sl 0,08 (0 oud lew! 2LS
o sl 3 00t S Sy e s i ST

1. UTHSCSA IMAGETOOL program (University of
Texas Health Science Centre at San Antonio, TX,
USA)

2. Lichtenthaler

3. Ghoulam

4, Lutts



F b a by ] 2alS i eS s BTl o
(Y Jguz) 090 30,0 YYIYY 5 OV L ol sy o

S yo 1y (RalS op 5t Bl SS9 5059 iz
oalS .ils as 0 VE o YEIO e 40 ol i §o-F-F
=Yoo= Fe el o vl 4 Cas ABlu iy 59
VP IR P SR CE PR L
5 99— 4,0 0 5 0P/ T Fe N/ oS ay pdway IS
=¥ lajled jo vald 4 o aBle Sis (59 ShelS
ke o —FeFe VeV eV e
5 OY/0 XU XP NV e 4o e J mawd IS Vao
(¥ Jgaz) 09 duo 0 OF/Q

¥l bgpe S S g 505 (R S
5 50 LS G e (Y Jgo2) 0 B
Yaohoo o=Fe-Fe g FoFeFe ola los jo aiy, S
Camnd Ay ) SiS 9 59 el g o ovalie madwdy IS
SV g emFemenFe eV e oF e la las o vl 4
FLI7 YOIO YVAY b s padway IS Yoo Lo o=Ve—e
do e g TFIF o NFIF o (v, ,5059) a0 O
(Y Jguz) o ovalice (ady, iz y39)

S s SR
3 9 T el 1 ol s Lsosls ol 42525 gl
gl o 5 oad b g axid Hoeb by la S 2 n et
P Sas s 5059 JKes g 5 k3 g 00 Lo
dslie (¥ Joaz) cwl 005 o gxe +/+ ) Jlio| mlas
J5 azmd 5l 9590 50 a5 ol Glas (F Jguz) oSl
R It D P S SIPTIr Y PUC IRV Ko
‘5)‘063.:.4 ) LS ISRV VN S Voo koo o —o-Fe g ome-ve
o S bajlacs nal o IS 4z 50l Olej 5 Bl S92
Oz Og2 5395 ey IS Ve oo Fe e Lo
CF sl 5 aal o 5 a5 5 L ol
Ve U T T R P
Bl S92 g (6,10 st IS sy IS

Foofefe b ol malS (e J5 58 iz e
S 3 el 523 FH1- (i b iy 15 Vo slos
oy IS Vo Loo o =F ool o o] el lade
A Camd J5 s alS e 09 o 0 VEIVY e 4
A L T T I S UL SRRV I3
ey dioyd PYIAA o ¥/ Y YO/ A DARA o iy +-V-
Woecdee =Yoo Fe Lo o [ 5o jhad iz e
Ol 9 Cilai 0929 (5 lo cre BT walls § pyawony IS

Y

3 s 9 33 ST b (AL (5lal 1]y K0n g Sgheun
Cedled Jlafe wlysy 00 )T cilE agidg mSewl olKiws
a i85 S 0 0o Jladd ai5nSTol e o o 5
(OLSe o' o/ o) o s <8l o5 59 0,5 2 40
hoslawl Ly Laools Jdoigas 35 ¢ (s, Lol JUST (1992
o555 eiln dumlio sl 5 28,5 plasl Minitab 3300 5
doyd i mhaw o i glaals diz g3l 5 s jse

A eolaiuwl

Ol o Jlags b g oS jsbay a5 lals a5 ols (las s
(=YeVe gVeVeVe) awan IS5 Yeu Lo Ve ol L
SYe-Ve Gles ol e 5l JelS el walds 6)L,,ﬂ
5 5 =l oo b a5l S e 2 IS Ve e
al> o )0 e 3lS Yoo (Lo VeV eV Lo lalS
et cte gl mls W o) e 51 IS aee j5ebs

285518 byl 0,50 eaile S

wlogr 9 (S58l98,90 S S
9 590 ol Gali 5ol s Laosls il ,lg 45 b
SiS g 0 iy SES g Sl oS S 5 S5
() Jauz) el 009y o pxe o /0 Jloso o yo o JS

aS 0,5 Las e (V Jaaz) Laools (1Sl auslis
NN P I U VN IO A IR
s (259958590 Slo s 5l (b )0 1, S el
DedlS 5 ien a5 6 yebay Laisle las Fe-Fe-Fe Las a
S 59 oS 059 oS g e oSy olaws olS glas)l o
w5 Yse doo $oFeFe Loy o ata, Job s IS
0,5 oanlie

Fo¥e-Fe e o8l s o galS oy o
Slde (35S 9 e, YYIVO ol & o 157 Voo s
A0 S 3o ) BV lime an o =F e L o )]
LS St Gz (1 J592) w0 S eaaline sals
oS 920y VY ol a0 ¥eoFe¥ejles 10 S mhans
oalS o WL —e-Fe Lad 0 S o mhw oS
ain,y pzx (¥ Jgaz) 00,8 odmlice val il ay s
Ao, YAD ol a0 $e-F ¥ Lo o) als 5 i
Ao VVTO Gl 4y o= =Yoo Lad o 1) ialS o 505 g
GRelS (e r Sk adey Job LY gaz) ol plis

1. Mac-Adam



A4 il g L0 /11+— 38 olomivo | Jgl 6 lonts | pitamns A | BLS lagi (6 59T

U5 St 5 50 50 eSS 5 oS edalie  Fe cme e ola e o gald 4 Cos Ko b juals
LY g e Fe e e e e o cald 4 e VY ot FoFeFe g o VererYe come Yo o ¥
15035 e o] i s 45 bl S5y Ve o - (F Jgaz) 59 2oy YYIFD 5 VE/TR AY/VE VYT
e J5SeS il g ae, s Y s YO N Y)Y B -Feoslelas o 5SS g Soie e Sl e
(f’ Jj») Oy do 0 \E EY‘A/V AR ‘1,....\_.,“.\_‘)15 JYH‘rLHO =YooV 9 o—f.-f. F.-¥.

ol U5 5909590 sla Sy 2 oo g 59b o b (il (g )lal 51 il lg 4520 @l ) Jgu
Table 1: Analysis of variance of the effect of integrated irrigation with saline and fresh water on morphological
characteristics of Zinnia

e eSle
Mean squares a0
Bl 505 Aty o ady, Jsb K S ol Al ,lad oLS glis )| &Ll sources of variations
Stem fresh o " ' Number of Stem S df
- Root volume  Root length Leaf area . Plant height
weight leaves diameter
11.56™ 1.2" 127.27" 3924 164.045™ 1.15™ 14.82" 6 e
Treatment
0.22 0.004 4.27 13.97 3.777 0.067 0.051 14 >
Error
10.92 5.08 9.63 479 7.42 5.78 4.06 (30,9 Sleadd o 55
CV (%)

feY Jloil mhas jo lo gae NS e
**: Significant difference at 0.01 level of probability
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Table 1 Continued: ANOVA of the effect of integrated irrigation with saline and fresh water on morphological
characteristics of Zinnia

g ye (el
Mean squares sl
Sis - Sis - E e Sis - a0 Sl s 2
5 Ses o5 S o ) o2 Al S0 _ o2 H 0 ; °? sol;Tdf Sources of
Total dry ) Root fresh S il ’ variations
Welght Total_ fresh ROO.t dry Welght Lea.f dry Leaf_fresh Stem dry
weight weight weight weight weight
1.47 126.12™ 0.018™ 1.16™ 0.37" 30.78™ 0.096™ 6 o
Treatment
0.089 1.37 0.00007 0.008 0.04 0.37 0.002 14 >
Error
12.65 7.58 5.26 6.93 19.67 7.89 11.69 (309) Slydd o 72
CV (%)

/ \ JLO-&?‘ c]aw ).) low AJ)L.’>|
**: Significant difference at 0.01 level of probablllty
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Table 2: Mean comparison of morphological characteristic of Zinnia as affected by integrated irrigation with saline and
fresh water

PR Bl Soss  adnyeme Ay, Jsb =, PO R S O 00 B A S K T I WS SN
(s (Erorasile) Gl (g LS (e (e siil) (Vye

Stem fresh weight Root volume Root length Ieéf area (cm?) Number of Stem diameter Plant height ~ Salinity [mM

(g plant®) (cm®) (cm) leaves (plant™?) (mm) (cm) NaCl]

7.45a 2.33a 32.16a 132.6a 38.25a 5.27a 20.41a 0-0-0
6.26b 1.25¢ 25.33b 110.0b 30.00b 4.92ab 19.16ab 40-0-0
3.02d 0.78d 19.66¢ 54.8e 21.25¢c 4.09c 16.33c 40-40-0
4.45¢ 1.26¢c 20.50c 93.2c 29.91b 4.95ab 18.95b 40-0-40-0
1.75e 0.50e 13.66d 30.0f 16.25d 3.57d 13.87d 40-40-40
4.47c 1.83b 24.50b 74.2d 26.91b 4.60b 17.95b 70-0-0
3.21d 0.91d 14.33d 50.4e 20.66¢ 3.94cd 16.25¢ 70-0-70-0

aslb e PLSD s3] bl o+ 0 Jlaxs] T )0 (gl gme BB gl o S iie B S JBlus b gl Kl gt ;2 50
In each column, means with at least one common letter have no significant difference at 0.05 level based on PLSD test
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Table 2 Continued: Mean comparison of morphological characteristic of Zinnia as affected by integrated irrigation with
saline and fresh water

U5 Ses gy P A0 ) 039 SRS R T R 50 Bl Si5 gy ke 6)ed
< < L3 L5 s L5 s < < (K s < <
G e _OF 2 Rt N SN B e R ST ) (Vo
- Total fresh Root dry Root fresh ; Leaf fresh . L
Total dry weight - b ; Leaf dry weight . Stem dry weight Salinity
(g plant?) weight weight weight (g piant?) weight (g plant?) [mM NaCl]
(g plant™) (g plant™) (g plant™) (g plant™)
2.93a 25.48a 0.30a 2.23a 1.49 12.7a 0.71a 0-0-0
2.53ab 21.56b 0.19b 1.74b 1.42a 12.8b 0.57b 40-0-0
1.27de 10.85d 0.07e 0.56d 0.69¢c 5.83d 0.32d 40-40-0
2.08bc 16.25¢ 0.16¢ 1.19¢c 1.19ab 8.29c 0.45¢c 40-0-40-0
0.94e 6.78e 0.07e 0.57d 0.56¢c 3.36e 0.17e 40-40-40
2.01bc 15.98¢c 0.18bc 1.66b 1.13ab 7.68¢c 0.43c 70-0-0
1.57cd 11.33d 0.12d 1.06¢c 0.91bc 5.60d 0.33d 70-0-70-0

2l o PLSD (yg05T (bl o 1+ 0 Jlois] gebaw 10 (5 s dme M (glls 5 ytie By SO oo b slapuSiles (gim 5o 50
In each column, means with at least one common letters have no significant difference at 0.05 level based on PLSD test
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Table 3: ANOVA of the effect of integrated irrigation with saline and fresh water on flowering characteristics of Zinnia

gy (eSiles
Mean squares a0 Sy gl
F Sz o5 K 5oss SKoo yhad &5 ks RN azié sl oyle; oyl Sources of
F s b ol
Flower Flower fresh Pedicle Flower - . Time of flower bud df variations
- ; . . Time of anthesis
dry weight weight diameter diameter emergence
0.027™ 1.67™ 2.84™ 247.61™ 2.04" 1.52" 6 e
Treatment
0.001 0.04 0.17 11.01 1.19 0.90 14 >
Error
12,65 10.67 430 7.04 2.14 2.65 (30,9) Slyeds o 72

CV (%)

e g lo0 Jleist mhaw jo o soe BT oy e g
* and **: Significant difference at 0.05 and 0.01 level of probability
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Table 4: Mean comparison of flowering characteristics of Zinnia as affected by integrated irrigation with saline and
fresh water

NS AR

59y olasd) azid jeals oo

J5 S s . slaws) J5 as 5 oo k) 90
LS 55 0,9 Cf o G () (@ 51 33y (A s (Yse
. Flower fresh Pedicle Flower - . Time of flower bud L
Flower dry weight iah di di Time of anthesis (days d i Salinity
(g plant?) weight iameter iameter after sowing) emergence_( ays after [MMNaCI]
(g plant™®) (mm) (mm) sowing)
0.42a 3.08a 10.9a 62.0a 50.7ab 35.3b 0-0-0
0.34b 2.75a 9.6b 50.2bc 51.0ab 36.0ab 40-0-0
0.19de 1.42c 9.6b 43.3d 50.0b 35.0b 40-40-0
0.27c 2.30b 11.3a 52.8b 50.0b 35.0b 40-0-40-0
0.16e 1.08¢c 8.5¢ 33.4e 52.0a 37.0a 40-40-40
0.22cd 2.15b 9.4b 46.4cd 52.0a 36.0ab 70-0-0
0.18de 1.43c 9.4b 41.6d 51.0ab 36.0ab 70-0-70-0

ALil 503 PLSD (5031 by <100 Jloz! mhans 1o (g)lo pme BT (gl)lo S jiie By S Blas b slo Kl g 2 50
In each column, means with at least one common letters have no significant difference at 0.05 level based on PLSD test
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Table 5: Analysis of variance of the effect of integrated irrigation with saline and fresh water on physiological and
biochemical characteristics of Zinnia
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Mean squares " Ol s wolie
JS g IS b by IS a Judo,ls asallsoglle S ol s (lgiome <> Sources of variations
Chla+hb Chlb Chla MDA lon leakage Relative water content df
25.05™ 2.51™ 12.70™ 2.69™ 139.52™ 78.15™ 6 o
Treatment
0.34 0.06 0.20 0.12 4.60 3.52 14 k>
Error
5.82 9.20 6.20 8.26 5.56 2.42 (30,3) Syl o 55
CV (%)
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**: Significant difference at 0.01 level of probability
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Table 5 Continued: Analysis of variance of the effect of integrated irrigation with saline and fresh water on
physiological and biochemical characteristics of Zinnia
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Table 6: Mean comparison of physiological and biochemical characteristics of Zinnia as affected by integrated
irrigation with saline and fresh water
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15.03a 4.14a 10.88a 3.63c 26.24d 87.22a 0-0-0
9.97c 2.76c¢cd 7.20c 3.38c 35.33¢c 81.38b 40-0-0
10.28bc 2.99c 7.28c 4.30b 42.16ab 73.03c 40-40-0
10.29bc 3.05bc 7.24c 3.50c 36.69bc 73.96¢ 40-0-40-0
6.79d 2.31d 4.47e 6.15a 40.90bc 75.96¢ 40-40-40
11.75b 3.49b 8.26b 3.98hbc 40.38bc 76.30c 70-0-0
6.63d 1.24e 5.39d 4.39b 48.13a 74.27c 70-0-70-0
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Table 6 Continued: Mean comparison of physiological and biochemical characteristics of Zinnia as affected by
integrated irrigation with saline and fresh water
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Na'/ Ka* Ka* Na* Proxidase Catalase Carotenoid Salinity
(mgkg™?) (mgkg?) (unit g*FW min™) (unit g*FW min™) (mg g*FW) [mM NaCl]
0.029d 284.9c 8.46e 1.71c 2.34f 3.09a 0-0-0
0.033d 286.4c 9.52e 2.31bc 4.51d 1.65cd 40-0-0
0.125b 303.8b 38.15¢ 2.67b 5.79bc 1.82c 40-40-0
0.086¢ 318.8b 27.5d 1.65¢ 6.49b 1.61d 40-0-40-0
0.198a 313.8b 62.1a 3.98a 7.39a 0.79f 40-40-40
0.096¢ 264.9d 25.3d 4.1a 3.13e 2.11b 70-0-0
0.144b 344.7a 49.8b 3.59% 5.15cd 1.37e 70-0-70-0

QiZwed PLSD (yg03l bl 5y o100 Lozl mrhas 10 (g lo gime BT (gl)ls S jiie By S Blas b slo koo (g ;2 40
In each column, means with at least one common letters have not significant difference at 0.05 level based on PLSD test.
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The Effect of Integrated Irrigation with Saline and Fresh Water on Growth and
Flowering of Zinnia

Sepahvand?, Z., Rezaei Nejad?", A. and Mousavi-Fard?, S.

Abstract

In order to study the effects of integrated irrigation with saline and fresh water on growth and flowering of Zinnia
(Zinnia elegans L.), a sensitive plant to salinity, an experiment was carried out in greenhouse during two successive
seasons of winter and spring. The experiment was performed in greenhouse by sowing seeds in plastic pots containing
equel proportion of soil, sand and manure compost. The experiment was arranged based on a completely randomized
design with nine treatments and three replications. The treatments included irrigation with fresh water (0, no NaCl) as
control and integrated irrigation with fresh water and water containing 40 or 70 mM NaCl. The results showed that
plants that were repeatedly irrigated with 70 mM NaCl (70-70-70) and plants that were irrigated two out of three times
with 70 mM NaCl (0-70-70), died. Plants that were irrigated once in between or one out of three times with 70 mM
NaCl (0-70-0-70 or 0-0-70) showed better growth and flowering compared to those repeatedly irrigated with 40 mM
NaCl (40-40-40). Furthermore, these plants showed improved cell membrane stability, higher chlorophyll and
carotenoids contents and higher potassium/sodium content compared to 40-40-40 treated plants. According to the
results of the present study, integrated irrigation with saline and fresh water makes it possible to use saline water for
landscaping and ornamental plants cultivation.

Keywords: Sodium chloride, Cell membrane, Chlorophyll, Carotenoid
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