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Effect of Zinc Sulfate and Sodium Chloride Stress on Two Rootstock of
Qazvini Pistachio and Badami Zarand in Greenhouse Conditions

OFDVIF B V0 sloamio Foles TY al sl SLEl s 5 psle alne

T il Loy dozmo g (oML jguaio N5 iy 3l

oS>

4 alol masess 15 (55 5 69y 0lilsms Lot Coti g3 g W5 elol ey il 59 ST sy sk,
olasi ol plsl VWAF-AY sla Jlo 1o 08 (5 o e aslBdS jo 1,85 aw b Bolai MlS 7,k (B o g L,e5B &9
Wl 4dss wilSee clale s Jolore b la Jledls (sdiy ) piinmn 0l s ,9lS Ay 0aSlidgh 5l 4l g a0 sas YONY
a3l 69y g a9 S i) (o0 V0 g 03 iy (WalS) Sho o WS (6558 mha Sz (oyre 5o la el
10 6ypd slass o Lt gl A5 15 Vans Sas iy 5 o5y (00ld) o Lol (ZNSOLTHA0) iyl (55 yclilgun
boayo S ada; Jyaedsilon sloog)S 5 mendlS (Jgo pS S 5 (9 (Jlels )] 2ol com o p ieny (oo
SISl sl 5 VB colad 5 (59, (Sor St (g (22l mads 4 ey S (i 3318 2 a3
loog S chale Iy o pendS (oo S Jlls gl (S p 5 G5g GRIB! e 595 V509,500 B Jles 23l I
2y5 ool b analie jo (gngif sal 4ty ob plis @l w0 S (6, Sen i el g ady; jo i yaeesilse
b amslio o (a9 sl cnlplo )18 (655 (55) (S S g S e 4 el Sod g o pdmgdlgn (sl S
Lol 5 Jerie maowssy IS 25l 50 5 elol sl
Jedepgdlom slog S (g i (s gualS slaolg

£

400

31 aS Glosdll sl Sy Judo a4 a5 wil oo ol pl s e Ol jolo OV gams ) Sodes ;I (Pistacia vera L.) aiwy
LS e TYA » JLAYAZ Jlo )0 908 o CiS p) whaw 098 o0 dnogi ol S2S 5 6095 bl Cox
OA) aily o iSa |5 Sts aiy p,55hS AFY o Slas
4 yazio Sl Shy shls plaS ;o oS Cul (20938 5 W5 (bl sladl S o Wy Jyero slasl (et ||
P iy 03,0 p s WIS (6508 (S (gt )3 O 5y Dlinion (e 3550 Dlalllas ol adlge 395 358
5 5 Oi9 S e a sain o, ol LA (S 5 i @by (BT selllasgl Juls o5 el I e
Tobhw 0 Cad (pl a9 YU oo 4 peewly Cod o Tl Bl 4 pizen g plB)l ple 4 cos YL Sis

QAUENY - 5l b VPN bl o ol -)

Sy eode Sla gac GLoliul 5 ploes dipw Jegr olRails ¢(55,5laS caSlasls o Slel pole 05,5 olinl (6,558 iy (goeiils ol gy -V
Olnl e pd b (b lie 5 (65 laS wlidos

«(sharifzadegan82@gmail.com) iss =Sl s «Jgtune odimn gitk


mailto:sharifzadegan82@gmail.com
https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.1.1
http://journal-irshs.ir/article-1-296-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1399.21.4.1.1]

Ohles 5 HB0) s

9 &) p Sie it polaw 5 (55 8l ;s chegh 50 (F) Cenl S erie 6558 (i mlpd 4 Ol (55 calise
ools als 1) cdg) ab) (6yb (S ol lad bl g ab plowl AS jo (0938 o8 iy sladlils olesd oS 5
QA5 5 GBU 5 G b plalaime 4 diy Jood 5100 0l 0y sla Sy (B g e U 5K a5 Ll 5l
99 (Seiglsnsed 5 olaadsm ooy ST he 2 65y b adey 438 J1 )y 50 Hrize (V) we0 e LRl ) o
(VB) 3))s gy GBS 50 58 5)eh (il SIA1 el )8 (cate 2185 (59, 45 Cewl oulh (adiie (5,58 A5 53 (505 08)
SS9 Sllgw bals; a5 Jl gy p pol> adlllas Lol B )525 (g By golaw Lis 45,1 4 axsi b
9 e S8 51 (SBU (6598 A5 St w5 (el g (S sl 99 lrerdion 5 (Sielsised (Silsdise sba S
QST AT S 555 0 Ay Sl 99 Cuglite (o cnl b g 03 S 50 S (S938 ok SIS Grals Gaa
Fral olse a4 15 Gl a oo aly Caled 5o 5 oad anslie g onuin 5 (59, pate 4 STy ik 5 mro
2085 o0 (B
b gy 9 91ge

o5l e iy glal olecdse 5 (Seidnid (Nisetise SRy 2 s Sl eeun seke &
il 55550 g3 05 5o s 5135 5 IS plesl Sl AIAIS 3V TAP-AY (sla o o 55 corionis 15
wazgs kg ws,S angd i) atey oaSilaghy Sl (ghgi8 g W5 ol S 55 99 5l 5ok VO (lie ggemme ;5
Esed 3 6 pTolr Caz 8,5 13 55 allyx et 350l 53 51 50 002 1OVY i esazme (talejl (slaasly slass
Sae a a)ds 00,5 soliiwl i 0 dw Glpe w0 Ol jo J> BB j0g dwye 00 olols Szl =B slas s
VA e s S5 431 T 4 0ls0 Lo )y ettt 5 ol Lybagns 5l s g 03,5 15 iSz,B coglo ol o el i
Csb e oz )b ol Bras LS slaisw 50 j9) & Do & Gialsr Sux i o)l G i8S 15 el
23,5 osalin p)lez 59y 40w il bazaty; (gl go)s (V) wid S 18 gl 4250 YO Lo o Jlite
b 3 pd da g S50 Jlite az )b 5l slankd (0lo | 35l e a5 092 D90 (l 4 ST sla g 50 laydy i
by sy s oilingy JolS jobo a4y aydy (g9, sl o Sl az )y ) laxksd b g 12855 418 0l (65, 55 allsz
dolsl 51 g aid ools cuiS sl g jo ol mezd ojlal Jg al el LSS el aw Aol b jetis oobiae oyl )8
ClS o &y p3¥ bliml oo wlgz slaydy e le 9 (liee a0 laazady, ST ojluil om; 9 o6 595 20 (S3%ls
Al 095 oy Ve ke doy B2l S as o Fe) b sesd S g (6] i (Sed slalals)
S8 3 e b ools 18 005 alex (A vae ¥ lalS e s a5 gl 4 4 asal el Jlanl S Sl o (euwy
Sl 3 e i 41 g Sl Uil o5 0 5 I Al e & i 3 Sely Lol 3 215 5] s e
6o 5 YO 55, slos 5uNhe 08,5 Ojgo wilfgr 9o )3 O Jelome b 038 jled g wiad Jiie Vi) pez S L
YUY als o a4 b Jlls a5 Sy ole jlez clddS 51 ey ol ouas TV Cugby i 5 Gugpades a0 V8 S
55 G aw 1) Joyssl ©jp0 4 GhaloT cal 0F) p0 3 Jlosl maassn IS 5 (g9, 0lig sl yloss i) (5 5
S (i35 55,50l 5, ) g 55 A a1 551 0 oS5 s U 5 iols JlS sloty b
poms 5551 5 (Vgog,Son @iy 5 o (00l),80) gl a5 ZNSO04TH0) al (55,0l a5l (55, <alé oo
ghe Sz 50 )9S G Bble ;0 35290 6)9d Ol b cliie 6yed g late A o WIS ol
Vs Geb wilSer (olie Joloe 13 (5598 slajless unl 5S4 a3V 09 (e p ekenjowd V0 00 i (oall) o)
Sl ot 5 09 wilSgn i Jalone Jpa b Jolan lads aalis jlos o (55, Slilgm slo il Jloel g, a8 Jloc!
050905 Jloel V55,80 8 51 ol 10 (g9, Sy Koo

e


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.1.1
http://journal-irshs.ir/article-1-296-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1399.21.4.1.1]

v el 500 ke L5 2T 5 (59, Mg T

Ay Sl Jlpls 4dss gz alS e 13 Jgloe jo Ll clale 5 bbyaic g5 =) o
Table 1. Type of elements and their concentration in Hoagland nutrient solution for feeding pistachio seedling.
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Table 2. Comparison of means of physiological, biochemical and growth characteristics of pistachio Qazvini Rootstock under the influence of Zinc and Sodium Chloride
Stress.
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Control 0.125" 0.038¢ 4.63¢ 0.797¢ 190.67¢ 0.526° 7.38¢ 11.19°
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NaCl 15(ds/m) ~ Control 0.17° 0.050¢ 5.23 0.4931 178.33 0.350° 4.07° 7.00
control Zn 1uMm) 0.08 0.040¢ 4,00k 1.107¢% 211.00° 0.650° 9.33f 16.972
NaCl 5(dS/m) ~ @n 1uM) 0.11° 0.040¢ 433k 1¢fo 192.67¢ 0.600° 9.50¢ 15.93
NaCl 10(dS/m) ~ @n 1uM) 0.13f 0.050¢ 4.80i 0.803f 184.679 0.500 8.07' 8.90
NaCl 15(dS/m) ~ @n 1uM) 0.16° 0.067" 5.27] 0.49f 179.00" 0.3509 5.47" 8.00"
control Zn 5uM) 0.09¢ 0.050¢ 3.97 1.873 212.33¢ 0.647° 12.13° 14.93¢
NaCl 5(dS/m)  Zn 5uM) 0.11f 0.050¢ 450 2.08° 193.67¢ 0.610° 11.47° 15.23¢
NaCl 10(dS/m) ~ &n 5uM) 0.123¢ 0.060° 4,73k 1.1de 186.00 0.517¢% 8.47" 7.97"
NaCl 15(dS/m)  @n5uM) 0.163 0.0772 5.231 0.583" 180.00" 0.3479 6.07™ 7.00!

In each column, the means with the same letters indicate no significance at the 5% probability level of the Duncan multi-domain test.
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Table 3. Comparison of means of physiological, biochemical and growth characteristics of Zarand Pastah almond cultivars under the influence of zinc and sodium chloride

stress.
e S s, sk Sl ysSal Eollad w3l e G S Sl 4 el S iy sloog S s S Sr POk Jels elas)|
NaCl Level Zn level ST, S Yl ady, Ay (u ggr Dw) (1) S oS (g.plant 1) (cm)
Ascorbate Catalase w ggr *4ht) K/Na Root Suffidryl groups  Fraction of molar Fresh leaf  Seedlings heigh
peroxidase enzyme Zine ion ratio calcium of the root weight
activity leakage from
root

control 0.1352 0.038¢ 16.43° 0.734f 112.17f 0.438° 6.52 9.7¢

(Zn 1LuM) 0.1352 0.048¢ 13.60° 0.72¢ 113.42¢ 0.447° 7.25° 10.7¢

(Zn 5uM) 0.1352 0.057° 17.312 1.077° 114.42¢ 0.447° 8.35° 8.33¢

control 0.067f 0.037¢ 11.93¢ 1.3522 135.008 0.608° 9.48°¢ 14.27°
NaCl 5(dS/m) 0.11¢ 0.039¢ 13.10°¢ 1.041° 126.00f 0.533¢ 9.19¢ 11.48¢
NaCl 10(dS/m) 0.15¢ 0.049° 15.54° 0.543¢ 96.679 0.349¢ 6.93f 7.34f
NaCl 15(dS/m) 0.19? 0.0662 22.532 0.438¢ 95.67" 0.287f 3.89" 5.329
control control 0.09¢9 0.030f 10.97" 1.387°¢ 134.33% 0.607° 8.43" 14.067¢
NaCl 5(dS/m) control 0.11f 0.030f 14.00° 1¢f0 124.67™ 0.543¢ 8.07' 13.00f
NaCl 10(dS/m) control 0.154 0.040¢ 16.97°¢ 0.363ik 94.67° 0.3508 6.43' 7.033i

NaCl 15(dS/m) control 0.192 0.050¢ 23.772 0.187k 95.00P 0.250 3.13¢ 5.00'
control (Zn 1uM) 0.09¢9 0.040¢ 9.33 1.297¢ 135.0k 0.600° 9.00¢ 14.83¢
NaCl 5(dS/m) (Zn 1LuM) 0.11f 0.037¢ 12.00¢9 1.04¢ 126.33' 0.537¢ 9.03¢ 14.00¢
NaCl 10(dS/m Zn 1uM) 0.15¢ 0.047¢ 12.73f 0.357 96.67° 0.3479 6.97% 8.00"
NaCl 15(dS/m ~ Zn 1uM) 0.19° 0.070° 20.33 0.187* 95.67° 0.307" 4.00° 5.97
control (Zn 5uM) 0.08 " 0.040¢ 15.50¢ 1.373¢ 135.67! 0.617° 11.00¢ 13.90¢

NaCl 5(dS/m) (Zn 5uM) 0.11f 0.050¢ 13.30¢f 1.083¢% 127.00' 0.520¢ 10.47¢ 7.43

NaCl 10(dS/m) (Zn 5uM) 0.15¢ 0.060°¢ 16.93° 0.91¢f 98.67" 0.350¢ 7.401 7.001

NaCl 15(dS/m) (Zn 5uM) 0.192 0.0778 23.502 0.94¢f0 96.33° 0.303" 4.53° 5.00'

In each column, the means with the same letters indicate no significance at the 5% probability level of the Duncan multi-domain test.
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Fig 1. The interaction of zinc sulfate treatment on NaCl stress (dS/m) in pistachio rootstocks, lonic leakage from
the root, columns with the same letters do not differ significantly at the 5% level of the Duncan test.
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Fig 2. The interaction of zinc sulfate treatment on NaCl stress (dS/m) in pistachio rootstocks, Level of catalase
enzyme activity, columns with the same letters do not differ significantly at the 5% level of the Duncan
test.
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Research article

Effect of Zinc Sulfate and Sodium Chloride Stress on Two Rootstock of
Qazvini Pistachio and Badami Zarand in Greenhouse Conditions

H. Sharifzadegan®, M. Gholami, M. R. Naeini

In order to study the characteristics of two cultivars of pistachio rootstocks, Zarand and
Qazvini, under the influence of zinc and sodium chloride stress, a factorial experiment was
conducted in the form of a completely random design with three replications in the research
green house of Qom municipality during the years 2017-2018. With three repetitions in Qom.
The root system of the seeds was fed a 50% solution of Hogland. The seedlings were exposed
to four salinity levels of zero (control), 5, 10 and 15 dS/m, and three zinc levels from sulfate
source (ZnS0a4.7H20) including zero (control), 1 and 5 uM. The results showed that salinity
treatment of 15dS.m reduced seedling height, wet weight of leaves, calcium molar fraction
and sulfhydryl groups. By increasing the stress level of sodium chloride, decrease in
potassium to sodium ratio however, ion leakage, ascorbate peroxidase and catalase activity
increased. 5uM treatment of zinc sulfate increases wet leaf weight, seedling height, and low
molecular weight calcium concentration of sulfhydryl groups in the root and ion leakage
reduction occurred. The results showed that the root tissue of Qazvini compared to Badami
zarand the concentration of sulfhydryl groups and the ratio of potassium to sodium are higher
and there is less ion leakage. Accordingly, the Qazvini rootstock is more resistant to oxidative
stress sodium chloride.

Keywords: Seedlings, ion leakage, sulfhydryl groups.
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