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Effects of Salinity Stress on Microelements Concentration of Banebaghi
(Pistacia sp.) with Difference Growth Type and Stem Height
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Table 1. Some physical and chemical properties of used soil.
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Amount Properties
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Sandy loum Texture
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Field capacity (%)
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pH
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21 EC (dS m™)
0.079 DTPA (5, L suid 5,88 lac oal

Extraction of Fe using DTPA method (ppm)
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0.030
Extraction of Cu using DTPA method (ppm)
0.123 DTPA Lis, L sai 588 lae 3%00
' Extraction of Mn using DTPA method (ppm)
0.025 DTPA (25, L sud 5,80 ke (59,

Extraction of Zn using DTPA method (ppm)
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Fig. 1. Effects of irrigation water salinity on Fe concentration in shoot of seedlings Banebaghi. Mean
with common letter in each column are not significantly different (LSD test, P=0.05).
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Fig. 2. Interaction of stem height and growth type on Fe concentration in shoot of Banebaghi
seedlings. P and B: Type of growth pistachio and mutica, respectively; H; and H,: height group lower
than middle and height group more than middle, respectively. Mean with common letter in each
column are not significantly different (LSD test, P=0.05).
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Fig. 3. Effects of irrigation water salinity on Fe concentration in root of Banebaghi seedlings. Mean

with common letter in each column are not significantly different (LSD test, P=0.05).
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Fig. 4. Effects of stem height on Fe concentration in root of Banebaghi seedlings. H; and H; are height
group lower than middle and height group more than middle, respectively. Mean with common letter
in each column are not significantly different (LSD test, P=0.05).
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Fig. 5. Interaction of stem height and growth type on Cu concentration in shoot of Banebaghi
seedlings. P and B: Type growth pistachio and mutica, respectively. H; and H,: height group lower
than middle and height group more than middle, respectively. Mean with common letter in each
column are not significantly different (LSD test, P=0.05).
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Fig. 6. Interaction of irrigation water salinity and stem height on Cu concentration in shoot of
Banebaghi seedlings. H; and H,: height group lower than middle and height group more than middle,
respectively. Mean with common letter in each column are not significantly different (LSD test,
P=0.05).
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Fig.7. Interaction of irrigation water salinity (0, 60, 120 mM) and growth type on Cu concentration

(mg g™ dry weight) in root of Banebaghi seedlings. P and B: Type growth pistachio and mutica,

respectively. Mean with common letter in each column are not significantly different (LSD test,

P=0.05).
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Fig. 8. Interaction of irrigation water salinity and stem height on Zn concentration in shoot of
Banebaghi seedlings. H; and H,: height group lower than middle and height group more than middle,
respectively. Mean with common letter in each column are not significantly different (LSD test,
P=0.05).
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Fig. 9. Interaction of irrigation water salinity and growth type on Zn concentration in root of
Banebaghi seedlings. P and B: Type growth pistachio and mutica, respectively. Mean with common
letter in each column are not significantly different (LSD test, P=0.05).
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Fig. 10. Effects of irrigation water salinity on Mn concentration in root of Banebaghi seedlings. Mean
with common letter in each column are not significantly different (LSD test, P=0.05).
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Fig. 11. Effects of stem height on Mn concentration in root of Banebaghi seedlings. H; and H,: height
group lower than middle and height group more than middle, respectively. Mean with common letter
in each column are not significantly different (LSD test, P=0.05).

S i gl 5 asbie 31 SRS gl a3 4 tHy 5 Hi L2l @ sladlels et 3500 5 Jlasls plis,l 58T -1y K
L solagite ool am o gy s 50 LSD 50T Gulial s Soide Cipa S S b slapSilie aiail o ilis
I RVE R

Y¥v



oS saro sob @ 5Kie 5 (555 coue (Al wiile B msaS slapuaic el (paii 5 ed LS o
SIS osbas (V) wias oo Glas 1 sad G slayaic oS Gidns bl ool 5o a8l ad; GAlS 5 el
Sy oS (gl puaic cble sl (Sas (g5 9 ol saiay Sl B uae 4S5 (gla aie 5 (g5 (s 4l
(53 Gial 331 S ol GLES Laaa®s (1Y) 0l Gl 5T w31 U 5 aas Gal 33l b (5l olS a,y o1y
Gloo 5 Gl eliil 05 S L sladlls om gl 5wl 2l o sladlgh ot 3K (ualS
obet WS Cda ) goide 3Se @ilie H) IS el 05 S L sladlghy b danlie 5o wilil g
L byl oo sala Ghassy ladand aials 3380 Oda o ohdus cabll b ad) 0,0 b gladlgls
Lo tools clallas Gy 555 52 (V) sibe 5 ouiSul sladad® b (o5 31 oo 4, 30 cble (nals
0 sl ale oS il o Allae BlS e 595 52 (V0) OIS 5 5855 5 Gy o0 22 (0) b sl
Lo dalllas mas Job 5wk caridy 5 (sosd ha oad soliiul S L 5 a8, psd Ll S e ladadd
ASan cwald ey aaa S & 2L G Ll o ol Gl L e, i€ palS e sl
ibee madie g paae paw slag g 5 (2lie slasaie G
lite eli,l s 8 L sady slap s Om oo by Glas Ghalbd) sluals ol ekt (s)ed Gl b
Shie wildiuil 55 dlae 5 S peldi )l o S b gy sad) g5 5 Glae 5 Gl e li) o S L s ) g6
0 5 ooludll su s cuw) GRS @ ol 1 eoludls pal clile Gil5i cle oS WS Qda | g 5hda oal
oAl clle (Bl 5 Jue G 55 2 (A) (Slhe slaas b YL sladas® uls cas Bl sasy o Jlis
O2l o9 5 @il pralS Al clile (S s @ ddny 5o bl osls clilas sledll 5o gl G5 bl o
o9 Ol Bl iy el e s S L dwlie 5o 1) soidun Al s il s Gle Bl 3 el o5 S o
iy el sl o151 liad Hu ol sl ik wia slag 5818 Cia @ bss e sLa oy S 6 5A 0 il
sl 8,503 555 S5 s LAl 5 sl olass K 4 (S Bigm Sose € BIS e Gal was e plis
IS clale G384 Hlagns 10K 4wl e candy sl 59 G Ganun G Cnl s) Cnl O s 4,
258 @ S Glie 3l i el 05 S L Ladlpls € o8 S el Gl e oo (V) 0S SaS ity 58lS
sfouls JEEH oLl 4 15 (5 55eS 5aT o5l b 45 ol JEDI s g5 e 536 Jals 0 ailue 51 1S elis|
b b s gladlels wdn, 5 osluald jo e cbile JEAS Cuw o sd OIS LdaaD el s
sladasls ad saalie Gl 5 S el&)) 0 S 50 Gy sad) g60 Lo olwald Lue wlile id
e il a5 5 (VY) OLSea 5 557505 Gloss s G 555 52 (0) Rl 5 (F) Lo sobised Lias3 b »als
09 e dan Bl Upias oS glajaie Oda (EalS cle ojls clillae i 5 eolwals Ho ue LS
Opoiden 550 b LLSS! 50 (4) wdb midiie 5 man wile plajaie il Cda ) B0 SIS0 s e Ll
sladlgls 5o adu; oo DMie Gusidi 5 clie 51 Jld el8)l o5 S L sladlgls Huoslala 5, cbile
deT 58 0 S S5 S 5 sl sladinn o ,BALL slasmas ol 5l g5 sd ok sualiie 4 gud; g0 L
o9 oo ohle (Al can (i, ol O s sad s Wl el B s JEBI st o PR s e
Gil33) U ol soliieal B (g5, Llafie 45 caad suls L ladallls LA s cpimas (V) ssde sluals
(V) adbpe moanw b S Juls L6 s uiSla podge 0ol Jado € apdipe 0k paae 03K mlaw
oo gl b g JEBI S5l ol Jlaal € € aas oo GLES € gy g8 sy Lo s <hle (il

ol 4l panS iy 0 a0 sosd Gl B L cgadi; g Gal s Jals aeads g sad Sidie Hlaa o

Y¥A



crsliio len Jsb 5 iy f55 b (Ll € oo pms 5S (sla yumic e o5 55 430

OhalS 3%ie 5 8l (s ome slasaic S Lia (soed Gl b S uls plis Ghagdy onl slaes

gly o pliie oeli)) slas s S 5 i) slag s b sladlpls 8 ums oS (slapaic wlile b bLS,) 5.8k
el e S L sud g sladlhs o Byuas oS slajaic Cla pgans Humials glEs |, (Sl
oAl Bls 4 0T 4S ug Gl 31 S celiil s S L sladlels 5 Sidn )lsbae sob 4 Gl 3 G
s JLaal cpl s S olsie Gl oo S b 4 adl oo LKL ol b 8 IS mae Gia g S3S wd,
Lo Sl 8 oot o Slae (g5 (A8 L ad 4alse Lo Gl 5l Gl oeli)) 65 S L sladlgsls «Su)ls
03 Deas oS (glapaic chle @iy gad s b OLALS Lo aial Glls @osd 4 s @oid o lis
92 S ilae S S e8I L sladlgls 4 e lie 51 Gl g8 L sladlgls 5o o0 VL slagh

S 25 4

23 S 08 Gl Olgee pasmad Gl Ho (S GlagiIR 5 Ghagsy (ol latant bl 5 K 4k 4

@ tol o slite 55 ed G5 4 LT QESI € apd e saaliie glou il p a8 2L s gal s sladlghs

G f55 4 S (55540 dasl p 9 Byume 4S5 (gl uaie Lda Lo o Olesl) W sudi; g S sk

Sl slaly sla b danlie 5o e (ol 5o (55300538 (slagia o5y a5l oo e B Gl sl o)ls Gy

Woady S B5) S (solb dlea

References &lo

28 Chyeme oS yialic SBl  ohd 8 AYAY Gha S i s Ol o Lais g alp o llhgl
¥ ¥O-OY. canb mlis 5 (s3,5LaS (938 g asle dae oS o iline slaw S sluals

2 59 (bt LS5 5wl Sl e (A 5 pue 5 sosd S ATAY godle L5 g o goaSl Y
£ NN SE 5 OT asle gank plie 5 55,5l 58 5 psle dae iy

ol osd bulsd 5o 2l oY pans 5 ologiin Saae 45 AYAY ol 5 o) oRae,B8E A Y
02 PO Sl gel i glas (g5 0laS olga ool (SLel [ sel cislae (g5, laS slga

ldolS bobl iy oliand S5 5wl 5 gosd 9 G odad LSE ATYAP L Gaeobises ¥
oo V¥ olaied s (o) e s ol (g5 slaS suSasls o liiSA i

WLOLL iy a3, 59 oo gl @8b 5 plbasd S5 Wl 5 ol 5 o KSB ATAY (il 0
oo Mo olaiad; () e (s o1 (s LS 8uStil ¢ cnliESIA iyl orulist IS

S Al soad G5 T (bo,l s Gy slanly 51 (A (S5 a5 dalllas AYAV L o S P
02 WV L0l sl&asls g5, slas salanly . Jlel asle 55 S

Oiosel S o bl st 5o GLALS 43a3 ATYAY Cppald o 5 wobia s GuslES o ez (SsSle WV
(02 YYY 500laS slga il Slels aoslas (65,55LaS slga ool Slels el wiglas (5,5l

(S L5 4 (Pisatacia vere x Pistacia atlantica) i 14 < s wona Lol Avas 1 S A
oa W gladud ;) e (g ol8ails (g5, 5laS suSiils ¢ Slitls asle 85,8 aid )l clid IS 4l LG

9. Al-Yafi, J. 1978. New characters differentiating Pistacia atlantica subspecies. Candollea
33:201-208.

10. Brown, P.H. and Q. Zhang. 1997. Foliar spray applications at spring flush enhances zinc
status of pistachio trees. California Pistachio Industry, Annual. Report, Crop Year 1996-
97. pp: 101-106.

Y¥a



11.

12.

13.

14.

15.

16.

17.

Duran Zuazo, V.H., A. Martinez-Raya, J. Aguilar Ruiz, and D. Franco Tarifa. 2005.
Impact of salinity on macro-and micro-nutrient uptake in mango (Mangifera indica L. cv.
Osteen) with different rootstocks. Spanish J. Agric. Res. 2:121-133.

Grattan, S.R. and C.M. Grieve. 1999. Salinity- mineral nutrient relation in horticultural
crops. Sci. Hortic. 78:127-157.

Karimi, H.R., S. Kafkas. Z. Zamani, A. Ebadi and M.R. Fatahi Moghadam. 2009. Genetic
relationships among Pistacia species using AFLP markers. Plant Syst. Evol. 279:21-28.
Marschner H. 1995. Mineral Nutrition of Higher Plants. 2™ ed. Academic Press, London.
U.K. 889 p.

Ruiz, D., V. Martines and A. Cerada. 1997. Citrus response to salinity: Growth and
nutrient uptake. Tree Physiol. 17:141-150.

Tavallali, V., M. Rahemi, M. Maftoun, B. Panahi, S. Karimi, A. Ramezanian and M.
Vaezpour. 2009. Zinc influence and salt stress on photosynthesis, water relations, and
carbonic anhydrase activity in pistachio. Sci. Hortic. 123:272-279.

Walker R.R. 1986. Sodium exclusion and potassium-sodium selectivity in salt treated
trifoliate orange and cleopatra mandarin plants. Aust. J. Plant Physiol. 13:293-303.

Yo-



Iranian Journal of Horticultural Science and Technology 17 (3): 339-350 (2016)

Effects of Salinity Stress on Microelement Concentrations of Banebaghi
(Pistacia sp.) with Difference Growth Type and Stem Height

E. Sadeghi Seresht, H.R. Karimi~, A.A. Mohammadi Mirik' and M. Esmaeilzadeh

Banebaghi is considered as a natural interspecific hybrid that can be used as rootstock for
the genus of pistachio. In order to evaluate the effect of salinity stress on microelement
concentration in as a Banebaghi natural hybrid, a factorial experiment was conducted based
on completely randomized design with salinity levels (0, 60, 120 mM of salty sodium
chloride, calcium chloride, magnesium chloride 3:2:1) and two growth types (mutica Type
growth and pistachio Type growth) and height (height group lower than middle and height
group more than middle) and three replications. According to the result, salinity decreased
root Fe and shoot Mn concentration and increased Fe content of shoot. The highest shoot Fe
content was observed in the mutica type growth with height group of more than the middle
and the lowest Fe concentration of shoot in Pistachio type growth with height group of less
than the middle. The maximum Cu concentration of shoot observed in type growth Pistachio
with height group of less than the middle which increases of concentration was more evident
than height group more than middle. Increasing salt concentration increased root Zn content
in mutica growth type. The results of present study showed that microelements concentration
in mutica type growth with height group of more than the middle and in Pistachio type growth
with height group of less than the middle was more than the other treatments.

Key Words: Banebaghi, Salinity, Microelement.
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