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Table 1- Comparison of the interaction of salinity, nitrogen and acid gibberellic on fluorescence chlorophyll (Fv/Fm)
Pistachio Seedlings (Cv. Qazvini)

S| S >
Acid gibberellic (mg I'")
Sogw . QI . 0 250 500
Salinity (mg sodium chloride kg™ soil) Nitrogen (mg kg™ soil)

0 0 0.730™° 0.840° 0.9362

0 75 0.760" 0.780 %" 0.7939

0 150 0.880° 0.9232 0.813"
1000 0 0.723™ 0.703°7 0.733™n
1000 75 0.770™ 0.733'm 0.790¢
1000 150 0.740 4™ 0.853 % 0.840°
2000 0 0.723™ 0.716%® 0.726 ™™
2000 75 0.746™ 0.753 % 0.730 ™o
2000 150 0.810" 0.870 ™ 0.860 ™
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Means at |east one letter in common are different according to Duncan test at the level of five percent do not significantly
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Table 2- Comparison of the interaction of salinity, nitrogen and acid gibberellic on carotenoids content (mg g™ wet weight)
Pistachio Seedlings (Cv. Qazvini)

Sl Sy
Acid gibberellic (mg I'")
(€3]l . QI ) 0 250 500
Salinity (mg sodium chloride kg™ soil) Nitrogen (mg kg™ soil)

0 0 2584 17480 1.64°"

0 75 4.80° 3.79° 2.05°

0 150 1.65°" 1.83 %9 171"
1000 0 3.75° 441° 1.43™
1000 75 2.13¢% 200 3.63°
1000 150 1.85 9 4312 4422
2000 0 1.289 1.55°" 3.66°
2000 75 1.93¢ 1.21M 0.94"
2000 150 0.76 9 1.22 i 2.904°¢
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Means at |least one letter in common are different according to Duncan test at the level of five percent do not significantly

S5 G prS P Sk A4 g wle) 398 o
PSS 53 a2l p)S (oo Ve v) ()9 Jlosl bl a6l
g YL 4 ) odgp pRlBl b )les zolaw (ped 5 (SB
il 8 o3 VA Sl iy o pd a4 G &S 25l 095
PR OS 3 mat )l )5 o Voo v) Jidin ()98 Jloel b cdly
V0+) g o (BT 08 L g clale (5L o (S
Py shen B ) ol Sy 9 (S £S5k )3 (3950 p )5 e
05 an )y gy ebble a8 o iy el Canday (2 5
o)y 5 G psS 2 PS5 e
T i oy T o sl ol 3 Vi g
2 ez L g 0yl (g0l Juuwsly o0 iSpe a5 5 Sl S
ok (59 ol il iS5 )b 5l s Joho o Mygi
e 98 (Rl I L (F) 48 (oo walats |y B8y > S oS
535 () gk b b o 8l (il aiy o6 S s
2 Fba Odan bl o) cdllas Ul g9, (YY) ssrcme 5 dty
A3 QLIS (e 5 (obl sl & Cond Aty (2u938 Al
ORS Jlia 53 g 08 e Ol (6y98 i 5 e b cpl &S
Ol L a8 5,8 anlie (V) (g pilan (YY) sl pslie (5)58
el e Bl il 8l diy 05U Sy 3 g p ke c5)98
s ml (o9 She I 4 ey Grae il L oS adly
6 oming i) cgp i cins] (slmdmel Sil3El o ol

(V)05

1- Abbaspour

2 OLLS (6y95 cubliz )3 (o sl I WaaSeg) S
Sag—i i 3150 e Dl golins i (V) Wyl i e
s 93 )2 )3 Laa5559)l5 Cllad lawgs ( 2LS slacdly
A 55,8 oo Sl a1 Bl el 5 o]
5 oy sanld gl e blis S50 st (ol plgie
oS 4 a5, (9 YL culpl )l (i85 ol )l
9 e (V) 48 Jood it 1) (6998 G5 &S a3 00 (el
Lo a8 ()1 a5 » ol plsl b (M) o) Sen
oz Al Voo o Yoe 9 V0 4y yio Sl (6)5-8 38
LS ald dp o 002 VY 9 VSl e e ey Ll I
a5y 08y dy ol (5% s G oS Ll 5l il
Oy i Sl cege Ay Sy )3 (9 dgreS NS (0 (SLLS
adex 5l (Slgs (65,51 028 mo (SLrosiSS) 5 Jdg IS Lo
(WA) 2gbie o) (Saan S5) 5 Sy sy alS daasgnig)lS
O )l ez Ol 2 1) B 0n St 03958 (e
Loy )0 el (g Srmas glad b &S 90
89 58 Oy (TA) oo G205 Ly oo ol S e
g-b e 1S 595 e i1 o g 2505l oo 3T 41,
et L g 55 3l ;31 4 3 gepem ol izt
(YY) 35l i cuwdlys IS

o
Ll 5o 1 Joiz) ol s LSSl auglie Jgio ol
Bre g SLo p)SolS )5 (g pyS e VO Bpan )5 d
oYL ]y Shm g clal al S 1) 505 e



404

w38 polis 9 558091 jud 6L ol (B 1 2 (595 9 ! S puzr 5T

o8y diawn SIS (5 (339 225 13 255 o) S 3 g0 (3130 2 (5955 9 Ml S 9 (S y9m0 LS o 33 (ilae Aunng o - Jga

958

Table 3- Comparison of the interaction of salinity, nitrogen and acid gibberellic on leaf proline content (mg g'1 wet weight)
Pistachio Seedlings (Cv. Qazvini)

Sl Sy
Acid gibberellic (mg I'")
&5)9“5 0)9):“’"’ 0 250 500
Salinity (mg sodium chloride kg'1 soil) Nitrogen (mg kg'l soil)

0 0 0.01L™ 0.11" 0.23"

0 75 0.16 ¢ 0.27°¢ 0.32f

0 150 0.279 0.31f 0.38¢
1000 0 0.18! 0.20' 0.35°
1000 75 0.21' 0.35° 0.38¢
1000 150 0.32" 0.39¢ 0.49°
2000 0 0.21' 0.21' 0.38¢
2000 75 031" 042°¢ 0.43°
2000 150 031" 0.43° 0.562
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Means at |least one letter in common are different according to Duncan test at the level of five percent do not significantly
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Table 4- Comparison of the interaction of salinity, nitrogen and acid gibberellic on shoot and root iron content (ug g ")
Pistachio Seedlings (Cv. Qazvini)

! S po
Acid gibberellic (mg I')
Sov ) (.3)9)':'&U . 0 250 500
Salinity (mg sodium chloride kg™ soil) Nitrogen (mg kg™ soil)
« |9.§ K] 0‘“‘
Shoot Fe Concentration (ug g™)

0 0 49.0" 95.6™ 141°%

0 75 56.3 9" 64.09" 74.3 ™"

0 150 64.0 " 79.0 69.0 "
1000 0 6837 756 7331
1000 75 81.3'" 96.3 83.6 "
1000 150 64.39" 109 & 109 &
2000 0 154« fohy yjs 75.3
2000 75 154 201 ® 165 bed
2000 150 2192 183" 174 b

EW PPN Y
Root Fe Concentration (ug g™)

0 0 249! 4589 860°

0 75 368! 557 444"

0 150 546 ¢ 634 ¢ 526"
1000 0 5519 534 ¢ 366"
1000 75 540 ¢ 448 9" 384"
1000 150 642 ¢ 654 ¢ 634 ¢
2000 0 869° 608 % 4457
2000 75 635 ¢ 9372 555 &
2000 150 730 752 596 %
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Means at |least one letter in common are different according to Duncan test at the level of five percent do not significantly
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Table 5- Comparison of the interaction of salinity, nitrogen and acid gibberellic on shoot and root manganese content (ug g™)
Pistachio Seedlings (Cv. Qazvini)

S| Sy
Acid gibberellic (mg I'")
Sagw 4 (83 g 4 0 250 500
Salinity (mg sodium chloride kg™ soil) Nitrogen (mg kg™ soil)
L IRY] ,.«fwe
Shoot Mn Concentration (ng g

0 0 103" 343 55.3°¢

0 75 50.0¢ 37.0"% 326

0 150 76.32 43.3%9 350
1000 0 236™ 33.0F 41097
1000 75 38.3M™ 42,699 453
1000 150 253m 39.6 9" 41.3™"
2000 0 380M™ 46.0° 353
2000 75 461" 51.3¢ 420°"
2000 150 65.0° 7362 46.0°

iy 0
Root Mn Concentration (ug g7

0 0 20.0" 66.6™ 5867

0 75 326 53.0" 706"

0 150 26.04 430" 90.0°
1000 0 19.0' 50.6™ 7067
1000 75 34.0 90.0° 122°
1000 150 19.0' 513" 426"
2000 0 7467 87.3°¢ 90.6°
2000 75 052" 1372 106 @
2000 150 97.0% 106 @ 112°¢
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Means at |least one letter in common are different according to Duncan test at the level of five percent do not significantly
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Table 6- Comparison of the interaction of salinity, nitrogen and acid gibberellic on shoot and root zinc content (ug g™)
Pistachio Seedlings (Cv. Qazvini)

St S p
Acid gibberellic (mg I')
Sopw . QI . 0 250 500
Salinity (mg sodium chloride kg™ soil) Nitrogen (mg kg™ soil)
wlop el s,
Shoot Zn Concentration (ug g™)

0 0 4.90" 465™ 14.0%

0 75 263% 18.4 115k

0 150 215% 18.8°" 21.5%
1000 0 155™M 13.0 % 24,37
1000 75 265® 13.0 23.5 P
1000 150 13.0 115K 25.0 ¢
2000 0 1759 181" 27.7%
2000 75 26.0% 13.0% 23,5
2000 150 24,0 19.0 %9 21.5%

oy (59,
Root Zn Concentration (ug g™)

0 0 3.60’ 7439 11.2%

0 75 7.80" 810 4.30!

0 150 7.209" 6.0’ 4.10!
1000 0 9.00% 6.30M 3.80’
1000 75 7.109" 11.4 5% 7.30 9
1000 150 7.00¢ 440! 12.0%
2000 0 9.00¥ 6.80 9" 11.8™
2000 75 9.06% 12,7 7.50 9"
2000 150 6.10 9" 17.8°2 10.3%
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Table 7- Comparison of the interaction of salinity, nitrogen and acid gibberellic on shoot and root copper content (ug g'l)
Pistachio Seedlings (Cv. Qazvini)

St S p
acid gibberellic (mg 1™
Sy . CIr 0 250 500
Salinity (mg sodium chloride kg™ soil) Nitrogen (mg kg™ soil)
o« |9.b ‘al.»" Mo
Shoot Cu Concentration (ug g™)

0 0 5.80! 7539 6.60 ™M

0 75 8.40°" 10.2 6.60 "

0 150 6.83 " 6.65 " 12.82
1000 0 10.4 > 9.15 %9 116
1000 75 8.25™ 7.659 11.2%¢
1000 150 6.55 M 10.1°° 10.2 >
2000 0 6.00’ 10.4 ™™ 6.40"
2000 75 7.90 9" 9.75¢ 7.10M
2000 150 10.4 12.32 6.75 "

Al y (g0
Root Cu Concentration (ug g™)

0 0 10.70 ' 6.25™ 6.80'™

0 75 10.53 ¢ 6.10™ 10.80 ¢

0 150 820 11.15°" 1310
1000 0 11.10¢" 1020 ¢ 9.75°
1000 75 11.40°¢9 8.65 M« 9.15"
1000 150 9.10™ 12.35 ¢ 20.852
2000 0 8.80 9% 6.40 1M 11.15¢M
2000 75 6.951 ™ 12.40 * 10.40
2000 150 11.45¢ 12.49 P 14.70°
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Introduction: Sdlinity isone of the main problems which limits crop production, especialy in arid and semi-
arid areas such as Iran. Iran is the most important producer of pistachio in the world. However, its performance
islow in many areas. Most pistachio plantations are irrigated with saline water and with low quality (28). On the
other hand, nitrogen is a dynamic element which is a constituent of amino acids, proteins, nucleic acids and
Enzymes and it has a vita role in plant physiology, growth, chlorophyll formation and production of fruit and
seeds (34). Gibberellic acid is known as phytohormon which varied physiological responses in plants under
stress. acid gibberellic increases the photosynthesis and growth under stress and impact on the physiology and
metabolism of plant (29). Based on previous studies, production and activity of plant hormones are affected by
natural factors and plant nutrient requirements and the nitrogen has an important influence on production and
transmission of acid gibberellic plant shoot. Therefore, in this study the effect of acid gibberellic and nitrogen
on some characteristics of physiology parameters and micronutrient pistachio seedlings (Cv. Qazvini) under
saline conditions was studied.

Materials and methods: Experiment under greenhouse condition and factorial in a completely randomized
design with three replications was conducted in greenhouse agriculture college, Vali-E-Asr University of
Rafsanjan. Treatments consisted of three levels of salinity (0, 1000 and 2000 mg of sodium chloride per kg of
sail), three levels of nitrogen (0, 75 and 150 mg per kg of ammonium nitrate source) and three acid gibberellic
levels (0, 250 and 500 mg per liter). Adequate soil with little available salinity conditions was collected from the
top 30-cm layer of a pistachio-culture region of Kerman province. After air drying and ground through passing a
2 mm sieve, some of the physical-chemical properties of this soil include pH (7/63), Tissue (Sandy loam),
electrical conductivity (ECe) (1 dSm™), Silt (23.1%), Clay (5.5%), Organic matter (0.5%), Olsen phosphorus (P)
(5.35 mg kg*), Ammonium acetate-extractable K (100 mg kg) were determined. Nitrogen treatments 3 weeks
after planting, dissolved in irrigation water was added to pots. Salinity, after the establishment of the plant (5
weeks after planting), divided into two equal parts and one-week interval dissolved with irrigation water was
added to the pot. as well acid gibberellic treatments, as spray after salt treatment was applied at three times and
at intervals of one week.

Results and discussion: The results showed that the salinity content of carotenoid and Chlorophyll
fluorescence parameters significantly reduced but with increasing acid gibberellic and nitrogen application,
mentioned parameters were significantly increased, compared to controls. The ability of photosynthesis
improved and increased productivity. Mozafari et a studied the pistachio, reported that with increasing salinity
from zero to 150 and 300 mM NaCl, carotenoids decreased more than 16% and 22% compared to control
respectively. Carotenoids play a most important role in light, protecting plants against stress condition. Salinity
application increased leaf proline, but with application of 150 mg nitrogen and 500 mg per liter foliar application
of acid gibberellics, this parameter increased by 55 and 26 percent, respectively. Also, combined use of these
two treatments increased proline content by 79 percent compared to control. The researchers stated that the
increasing gibberellin concentration caused leaf proline increased, so spraying 100 and 200 mg per liter
gibberellin significantly increased leaf proline compared with the non-application of gibberellin. The results also
showed with increasing salinity increased iron, manganese and zinc concentrations shoots and roots and
decreased copper concentrations, but using 150 mg of nitrogen and acid gibberellic consumption concentrations
of copper element increased. Hojjat nooghi and Mozafari (28) reported, the used salinity of 60 mM NaCl
increased shoot Fe concentration, but by applying the same amount of salinity in the root iron concentration
decreased compared with the control. Research has shown that the copper concentration in the leaves and shoot
of corn planted in soil decreased with increasing salinity. Micronutrient absorption reduction such as copper in
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salt condition can result in greater absorption of nutrients such as sodium, magnesium and calcium. The
researchers in the study reported that with increasing nitrogen in the form of nitrate and ammonium, zinc
concentration in plant tissues increased along with increasing salinity and lower shoot dry weight, zinc
concentration was increased in two wheat cultivars too.

Conclusion: The results of this experiment showed that under saline conditions, acid gibberellic and nitrogen
applied aone or in combination improved physiology parameters and increased nutrient concentration of
pistachio seedling.

Keywords: Carotenoid, Copper, Iron, Proline, Sdlinity



