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Improving the Physiological and Biochemical Properties of Two Pistachio
Cultivars by Application of Potassium Sulfate and Nanopotassium Fertilizers
under Salinity Stress Conditions
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Table 1. Some physico-chemical properties of the soil mixture used in this study.
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7.47 2.30 35 19 46 267 20 0.098
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Table 2- Effects of different salinity levels and cultivars on total chlorophyll concentration andsodium and potassium
content of root.
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Means with the same letter(s) are not significantly different at 5% level of probability using Duncan’s multiple range
test. Data include mean + standard error.
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Table 3. Effects of different salinity levels and cultivars on root chlorine, proline, and malondialdehyde content.

039 £55 » Jsesl) spadlliss oglle

. (5 03905 2 J9e9See) oedsn (1) asa, IS
> - _ R
Proline (umol g'FW Chlorine of root (%
Malondialdehyde (nmol g*FW) (umol g ) %)
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) e, 51 5, T s, S s,
(e A 1:2:1 “Akbari” A hI::i” “Akbari” A hr:;,, “Akbari”
Salinity & £ &
(dsm)
. ¢ . +0.143¢ d +0.161¢
0.5 0.58 + 0.161ef 0.46 + 0.161 27.59 + 0.143 36.00 0.85+0.161 078
] . 0394 . £ 0.174¢
8 1.17 +0.161c 0.90+ 0.174 48.49 + 0.143 5102 1.39+ 0.161 085
b . +0323%® . +0.239¢
12 1.66+ 0.174a 1.26 + 0.239 56.67 0.394 55 02 159+ 0.174 191
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Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test. Data
include meant standard error.
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Table 4. Effects of salinity levels and fertilizer sources on total chlorophyll content, root sodium and potassium.
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Root potassium (%)

Root sodium (%)

(G5 039 £ 2 eSS JedsslS
Total chlorophyll (mg g ! FW)

o

(e 2 oo js3)
Salinity (dSm)

12

0.5

12

0.5

12

0.5

355 Oy
No fertilizer
ol il
G Sk
Nano-potassium
(2mg L)
ol il
G rpSd=®
Nano-potassium
(4mgL?)
Potassium
sulfate (1%)
Potassium
sulfate (2%)

0.42 +0.361%

0.64+£0.289 ¢

0.66 +0.357°

0.65+0.357 ¢

0.68+0.361°

0.21+ 0.289°¢

0.82+0.357¢

0.84 +0.3574

0.87+ 0.361¢

0.89 +0.3574

1.13+ 0.357¢

1.24+ 0.361%

1.29 + 0.2892

1.22 £0.357%®

1.20+ 0.361°%

0.77+ 0.361°2

0.58+ 0.289¢

0.59+ 0.357°¢

0.58+0.357°¢

0.57+ 0.361¢

0.67 + 0.289°

0.44+ 0.357f0

0.52+ 0.357¢%

0.49+ 0.361°¢

0.51+ 0.357¢%

0.394 0.3579

0.40+ 0.3619"

0.38 4+ 0.2899"

0.36 +0.357"

0.37+ 0.361"

0.51+0.394

117+ 0.3237

1.08 + 0.1439"

0.97+ 0.143"

0.83+ 0.394'

0.96 + 0.323"

1.56 + 0.143b¢

1.49+ 0.143«

1.38+ 0.394 %

1.26 + 0.143°¢f

1.64+0.143 Db

1.94 +0.3942

1.85+0.3232

1.85+ 0.143%2

1.69 +0.394°

Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test. Data include mean + standard error.
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Table 5. Effect of different fertilizer resources on root chlorine and proline content of two pistachio cultivars.

2 S ChT::iri of b
.- H -1
Fertilizer treatment root (%) Proline (umol.g*fw)
5 O 0.912 *34,03¢
No fertilizer
: $ e ¥ Lyl
()—*:e-])-.’ﬁ)ssl..‘.-” ) pewlog 0.68° 52.142
Nano-potassium (2 mg L)
: Lo ¥ Ly it
G eF e D) ety 0.77% 45,59
Nano-potassium (4 mg L)
JAl Ly ol
! s 0.75P 50.472
Potassium sulfate (1%)
/A Ly ol
T ety Sl 0.77° 46.75"

Potassium sulfate (2%)

Jols laools a3 )las SSls (glasals aiz 9031 70 Jlotir o 10 55050 b (6 )lo sime BB aied line g sl a5 slo nSKibo ¢ (ygiw ,o )0

SRS PPCSIRY b oW BPY1E=. U U0
Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test. Data
include mean + standard error.
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Table 6. Effect of different fertilizer resources and cultivars on malondialdehyde content.

ol 6o gl
. ) 3¢S mlio .
Cultivar oz, Fertil?szejrsr(:sources Malondialdehyde
(nmol g*FW)
358 (yg d
No fertilizer 102 £ 0.143°F
6)—15‘ ()L:Jﬂr’)fgsl?"v)wtifu 0.79 + 0394f
“Akbari” Nano-potassium (2 mg L) R
():':J}.’r’)fgsl?"f) W"""‘L‘"}’L‘ 0.84 + 0323ef
Nano-potassium (4 mg L) R
P ey Sl 0.83 + 0,143
Potassium sulfate (1%)
A 0.89 + 0.143¢
Potassium sulfate (2%)
295 Lo 1.38 + 0.3232
No fertilizer
@L‘é'!wl Gid ppSe V) pemlin gl 1.02 + 0.323¢
” Ahmad-Aghaei” Nano-potassium (2 mg L) R
(J:'.‘.J)'!P)f&-.‘.-"f)wt‘i?u 1.07 + 0143cd
Nano-potassium (4 mg L) R
Y el Sl 1.08 + 0.394
Potassium sulfate (1%)
Y ety Sl 114+ 0394

Potassium sulfate (2%)
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Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test. Data

include mean * standard error.
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Table 7. Effect of of different fertilizer resources, cultivars and salinity on H,O; content.

Y Jgo=)

H202 ol 2 555 9 e, o200 alisee slacdale 5T -V g

H20;
(umol gtFW)

Lo gl L ot
. S5 ) ey AN el Sldlgs ey Slafgu
~) lini 955 g Nano- Nano- . .
cultivar Sg |n|_§y No fertilizer potassium (2 potassium Pﬁtassm(r)n Plc])ctassmom
(dsm™) mg L) (4mg LY sulfate (1%)  sulfate (2%)
0.5 0.58+0.13™F 051+0.11™ 0.47 +0.02™ 041+0.05™ 0.51+0.09™
| ; _
s ) 8 2.83+0.14% 132+0.14K  1.60+0.191k  115+0.06' 1.42+0.23
“Akbari”
ghi
12 311+0.16° 197+-\V9  194+006%" 171:0095  * 2‘%
0.5 0.60+0.04M 0.53+0.03M 0.55 +0.04™ 0.51+0.03™ 0.61+0.08M
“Ahmad- 8 2.32+0.15% 154%003% 169+011%9 165+0.15% 163
Aghaei” '
+0.1200
12 3.83+0.22 2.22 +0.04¢f 1.65 +0.13¢ 2.49 +0.12¢% - 2' 53

osls a5 las Ssls glaxals siz oyg031 70 Jlotir g 50 K00S0 b (5,00 e NS akiwn aline gy sl ls a5 olo uSKilos ¢ygim ,o )QT
il oo 5 bl slas # 1 Silos Jals
Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test. Data
include mean * standard error.
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Research article

Improving the Physiological and Biochemical Properties of Two Pistachio
Cultivars by Application of Potassium Sulfate and Nanopotassium Fertilizers
under Salinity Stress

M. H. Movahedi, S. Eshghi, M. Rahemi*, A. Raoufi and S. Sedaghat?

In order to evaluate the effects of potassium sulfate and nanopotassium fertilizers on two
pistachio cultivars under salinity stress a factorial experiment was conducted in a completely
randomized design with four replications. Treatments were three levels of salinity (0.5, 8 and 12
dSm™) and potassium sulfate fertilizer (1 and 2%) and nano—potassium fertilizer (1 and 2 g L%).
The results showed that Akbari cultivar had the highest total chlorophyll, root potassium and
proline contents compared with AhmadAghaei cultivar. The highest chloropyll conten was
observed in Akbari cultivar under 0.5 dSm™ NaCl by application of 2 g L™ nano—potassium
fertilizer. The lowest root sodium content was belonged to Akbari cultivar at 0.5 dSm™ salinity
stress with application of 1% sulfate potassium fertilizer. The minimum and maximunm content
of proline was related to the salinity of 0.5 dsm™ in AhmadAghaei cultivar and 12 dSm™ in Akbari
cultivar, respectively. The highest proline content was obtained by application of 2 g L™ nano-
potassium fertilizer. Application of potassium fertilizers reduced the adverse effects of salinity on
pistachio seedlings.

Keywords: Chlorine, Chlorophyll, Malondialdehyde, Proline, Sodium.
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