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Effect of Rootstock on Leaf Nutrients Concentration and Yield of Two Pistachio
(Pistacia vera L.) Cultivars Akbari and Barg Siah
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Table 1. Some soil physicochemical properties of Feizabad pistachio research station
Lo )3 (SIS e S e A2 OV (ST e
(%) mg kg* mEq L
Goo Gipome o) S GMe al edips sl ST S 08 Sl ) 00aa A el paies S e mie e Ode o
Depth EC (dS m) pH T.N. V. O.C. Sand Silt Clay N P K (Ca+Mg)2* Na* SAR
0-50 37.70 7.5 12.3 0.31 49 32 19 0.028 6.4 183 128 2335 29.2
50-100 46.40 7.5 16.4 0.22 51 26 23 0.020 1.2 257 156 290.9 32.9
EC = Electrical conductivity, T.N.V. = Total neutralizing value, O. C. = Organic carbon, N = Nitrogen, P = Phosphorous, K = Potassium, Ca= Calcium,

Mg = Magnesium, Na, Sodium, SAR= Sodium adsorption ratio.

ST bty Dliiond ol (LT ST (gl sl (S5 (5 2 -V sr
Table 2. Some chemical properties of irrigation water of Feizabad pistachio research station

MEQ L™ o) 55 0¥ S Lo

Sl S e Sl o

S A i
G pomias) 3) kel e ppiie ol s eldSpsene I Sl S
EC (dS m?) pH Na* Mg® Ca>* (Ca+Mg)?* CIF COsH COz* SAR
16.25 73 939 203 36 56.3 135 3.1 0 17.7
EC = Electrical conductivity, Na = Sodium, Mg = Magnesium, Ca= Calcium, , Cl = Chlorine, SAR= Sodium adsorption ratio
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Table 3. Mean comparison of the effect of year on nutrient concentration in leaf of two pistachio cultivars grafted on six rootstocks under

climatic conditions of Feizabad pistachio research station in Khorasan-e-Razavi

mgkg' eSS e F e

db Dispidens A e = L o < ol e S35 o BT ey 4 b S
Year N (%) P K Ca Mg Na Cl Fe Mn Zn Cu B Na: K ratio
2020  2.36 0.133 1.234b 2.324a 0.724a 0.089b 1.142 70.000b 43.917a 19.042b 6.667b 277.319b 0.074b
2021 2.00 0.127 1.410a 1879 0.618p 0.128a 1.069 175.528a 30.153b 28.111a 7.13%a 289.347a 0.097a

IHEINVIS LS VRGIPIF MJ:G:J‘JL&‘CE‘MJJ Oﬁi!;élu\:xgojﬁijb‘f. mpgéfﬁh@f&Lgbbd\fco}:.w}a)bad_hﬁy
Means, in each column, followed by one letter in common are not significantly different at the 5% probability levels-using Duncan’s Multiple Range
Test.

N = Nitrogen, P = Phosphorous, K = Potassium, Ca = Calcium, Mg = Magnesium, Na = Sodium, CI = Chlorine, Fe = Iron, Mg = Manganese, Zn = Zinc,
Cu = Copper, B = Boron.
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Table 4. Mean comparison of the effect of rootstock on nutrient concentration in leaf of two pistachio cultivar grafted on six pistachio
rootstocks under climatic conditions of Feizabad pistachio research station in Khorasan-e-Razavi

mgkg' o SAS 505 e

Oisfd ey b ey pgie de < ol e S5 o el e S
Rootstock m N (%) P K Mg Na Cl Fe Mn Zn Cu Na: K ratio
Akbari s,S1  213bcd 012 1.24b 0.72a 0.08c 1.05a 119.1bc 36.25 24.38ab 6.66b 0.066¢
Badami Sefid ~ .i. .l 2.20bc 0.12 1.28ab 0.68ab 0.16a 1.06a 129.4a 37.50 21.25d 6.62b 0.138a
Badami Zarand  .,; bt 2.33a 0.13 1.35ab 0.66bc 0.10b 1.15a 114.7c 37.21 22.88c 6.20b 0.079b
Barg Siah weS ,  2.22b 0.12 1.30ab 0.68ab 0.09b 1.12a 119.4bc 37.33 25.50a 6.66b 0.077b
Kaleghochi ss4ds  2.06d 0.13 1.34ab 0.61c 0.10b 1.13a 128.8a 37.25 23.46bc 7.50a 0.079b
Sarakhs s 211cd 0.13 140a 0.64bc 0.09p 1.10a 125.3ab 36.67 24.00bc 7.75a 0.070bc

I s e gl M)ggdu,lch,n,wgsl;d\ wals digr 05057 il A3l o &5 2te O3 o S5 il (6113 457 O s a5 ol 5 S0Le
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability levels-using Duncan’s
Multiple Range Test.

N = Nitrogen, P = Phosphorous, K = Potassium, Mg = Magnesium, Na = Sodium, ClI = Chlorine, Fe = Iron, Mg = Manganese, Zn = Zinc, Cu
= Copper.
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Fig. 1. Mean comparison of calcium concentration in leaf of six pistachio rootstocks.

Means (Columns) with at least one letter in common are not significantly different at the

5% probability level-using Duncan’s Multiple Range Test)
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Fig. 2. Mean comparison of calcium concentration in leaf of six pistachio rootstocks.

Means (Columns) with at least one letter in common are not significantly different at the

5% probability level-using Duncan’s Multiple Range Test
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Table 5. Mean comparison of nutrient concentration in leaf of two pistachio cultivars grafted on six rootstocks under climatic conditions of
Feizabad pistachio research station in Khorasan-e-Razavi

mgkg'  pSAS 305 L

O35 7 oy hud ety — (e ot A AT e e3P o 3P oy 4 e S
Cultivar o5 N (%) P K C Mg Na Cl Fe Mn Zn Cu B Na: K ratio
Akbari Ry 2.281a 0.134a 1311 2.222a 0.700a 0.091b 1.086a 124.931a 39.542a 22.944b  6.583b 300.986a 0.069b
Barg Siah oL oS, 2.081b 0.127b  1.333 1.980b 0.641b 0.127a 1.124a 120.597b 34.528b 24.208a  7.222a  265.681b 0.095a

A s e Solis M,;@Jb\clw);ﬁudim;.u,,.oijujx;pwesjmqf&61)\;6‘;,,:.“,::,: (ol Sla
Means, in each column, followed by one letter in common are not significantly different at the 5% probability levels-using Duncan’s Multiple Range Test.
N = Nitrogen, P = Phosphorous, K = Potassium, Ca = Calcium, Mg = Magnesium, Na = Sodium, CI = Chlorine, Fe = Iron, Mg = Manganese, Zn = Zinc, Cu = Copper, B = Boron.

(5305 Ol 5 93 3T b g i ol sl Larl 3 )3 4y 5 (555 0h K ey 085 5365 Mo e Sl 5 03wl e 1 o Kbe dmglin =550
Table 6. Mean comparison of rootstock x cultivar interaction effect on nutrient concentration in leaf of two pistachio cultivars grafted on
six rootstocks under climatic conditions of Feizabad pistachio research station in Khorasan-e-Razavi

mokgt S AT e S s

“b 0578 Ao b =t = 3 ke 5 l e ey o o2 2kl 4 oo o
Rootstock Cultivar o5y N (%) P K C Mn Na Cl Fe Mn Zn Cu B Na: K ratio
&S Akbari ey 2.18hc 0.126b 128bc 1.98de 0.75a 0.080e 0.86c  129.5a 40.0a 22.0de 6.83bc  295.5cde 0.065cd
Akbari Barg Siah b 5, 2.07cd 0.124b 1.21c 2.30ab  0.69ab 0.081e 124a  108.8d 32.5d 26.75a 6.50cd  276.0e 0.067cd
s alsly Akbari &S 2.23hc 0.132ab  1.33abc  2.40a  0.70ab 0.081e 1.01bc  130.8a 40.0a 22.25cd 5.75d  297.5cd 0.061d
Badami Sefid Barg Siah w5, 2.17bc 0.122b 1.22c 1.92ef  0.67bc 0.244a 1.10ab  128.0a 35.0cd 20.25e 7.50b  318.3b 0.214a
X5 ol Akbari &S] 2.47a 0.144a 1.28bc  2.40a 0.69ab 0.096cde  1.18ab  111.5cd 38.75abc  23.75bcd  6.25cd 337.8a 0.074bc
Badami Zarand ~ Barg Siah b 5, 2.19bc 0.128ab  142ab  2.11cd  0.64bc 0.119b 1.12ab  117.8bc 35.67bcd  22.0de 6.16cd  302.2bc 0.084b
obwS Akbari oy 2.31b 0.128ab  1.25c 1.90ef 0.71ab 0.099cd 1.21ab 122.7ab 39.67ab 2317bcd  6.33cd 304.2bc 0.081b
Barg Siah Barg Siah b 5, 2.13bc 0.122b  1.34abc  1.85ef  0.65bc 0.096cde  1.03bc  116.2bcd  35.0cd 27.83a 7.00bc  239.5f 0.074bcd
s Akbari &S] 2.19hc 0.133ab  1.35abc 2.22bc  0.64bc 0.10l1cd  1.11ab 128.0a 39.5ab 22.5cd 6.50cd  280.5de 0.074bcd
Kaleghochi Barg Siah Rt g 1.94d 0.130ab  1.32abc  1.81f 0.59¢c 0.107bc  1.15ab  129.5a 35.0cd 24.42b 8.50a  237.0f 0.084b
e Akbari oy 2.28b 0.136ab  1.36abc  2.40a  0.68ab 0.086de  1.13ab 127.2a 39.33ab 24.0bc 7.83ab  290.5cde 0.065cd
Sarakhs Barg Siah g 1.95d 0.133ab  1.45a 1.86ef  0.59c 0.111bc  1.07ab  123.3ab 34.0d 24.0bc 7.66ab  221.2f 0.075hc

Sl e sl Ay ety Jlez| 35 S5l (gl atels i O 53T ol jy Al oo &5 e 5 K Jol (2l oS (5t o 53 ¢ ple Sl
Means, in each column, followed by at least one letter in common are not significantly dif%rent at the 5% probability levels-using Duncan’s Multiple Range Test.
N = Nitrogen, P = Phosphorous, K = Potassium, Ca = Calcium, Mg = Magnesium, Na = Sodium, Cl = Chlorine, Fe = Iron, Mg = Manganese, Zn = Zinc, Cu = Copper, B = Boron.
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Table 7. Mean comparison of the effect of year on bearing traits and fresh yield of two pistachio cultivars grafted on six rootstocks under

climatic conditions of Feizabad pistachio research station in Khorasan-e-Razavi

& g Sl G & ale ds o 55 Shes 5 g 413 S5 039 Aoy Aoy Aoy
sl el o, S Sl sl p3es S (0330 SAS) i )i slis (5-9) S oo e s Wb Olls e S Aoy
Jl No. of flower buds Flower bud abscission Fresh yield No.of nutsin ~ Fresh weightof one  Blanknut  Greenhull ~ Cluster waste ~ Kernel  Shell splitting sl
Year  on terminal shoot in terminal shoot (%) (kg tree’t) cluster pistachionut (g) (%) (%) (%) (%) (%) Ounce
2020 4.369a 54.30a 7.856a 10.181b 3.06a 9.856b 40.142b 5.728 56.942a 94.321b 22.361b
2021 3.764b 17.64b 5.479b 21.625a 2.45b 16.00a 41.573a 5.881 55.513b 97.63% 28.097a

Il e gl Loy ety ezl e SSSls (gl atels iz &g 3T Lulil sl oo &S 2ie O S5 (5l 47 O st a3 e ol 5 SiLa
Means, in each column, followed by one letter in common are not significantly different at the 5% probability levels-using Duncan’s Multiple Range Test.

S5 Ol 5 53 5LT (o g Sl o8] ol Jasl 15 55 a0y 25 (S5 0k iy 45y o5 33 (83 g0 Slio s by 1 (S0l i AU 5k
Table 8. Mean comparison of the effect of rootstock on bearing of two pistachio cultivar grafted on six pistachio rootstocks under climatic

conditions of Feizabad pistachio research station in Khorasan-e-Razavi

‘SJJJ?AQ\_,?:le' e:;ui)',:)ulfm'l}?w): sldss EW-H Loy
sl el bl el s b 3 diy <pf),;w4u¢<4_o,~, S m ey S S gy Wb Slayls Re Lo ys JERCIN
No. of flower bud Flower bud abscission ~ No. of nuts  Fresh weight of one Blanknut ~ Green hull  Cluster waste  Kernel  Shell splitting s
Rootstock 4L onterminal shoot in terminal shoot (%) in cluster pistachio nut (g) (%) (%) (%) (%) (%) Ounce
Akbari oy 4.150bc 35.14ab 17.68a 2.703b 13.06bc 40.55b 5.455 56.98 94.85 26.17a
Badami Sefid s b3l 3.517d 27.96b 17.38a 2.749b 10.66d 40.27b 6.206 56.01 96.60 24.88b
Badami Zarand ., st 3.667cd 42.04a 15.22b 2.673b 12.89bc 40.92b 5.542 57.28 96.29 25.88a
Barg Siah lw S, 4.033bc 39.60a 14.82b 2.661b 15.02a 39.95b 6.191 55.81 95.48 26.08a
Kaleghochi s 4.350ab 40.19a 15.46b 2.789b 11.79cd 42.31a 5.535 55.80 96.37 24.79b
Sarakhs e 4.683a 30.30b 14.87b 2.982a 14.17ab 41.14b 5.897 55.49 96.28 23.58¢c

I s e gl Ao ys ey ezl o 3 (oSSl (gl wtals i O g 3T lal y didly oo 57 e O3 o &K Jilim (51,13 48T (0 g 2 5 (ol Sla
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability levels-using Duncan’s Multiple Range Test.
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Fig. 3. Mean comparison for the effect of rootstock on fresh yield of two pistachio

cultivars grafted on six rootstock. Means (Columns) with similar letter are not

significantly different at the 5% probability level-using Duncan’s Multiple Range Test
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Table 9. Mean comparison of bearing traits and fresh yield of two pistachio cultivars grafted on six rootstocks under climatic conditions of

Feizabad pistachio research station in Khorasan-e-Razavi

)Jfﬁ\‘g—:\-\ﬁ u:'}i)f‘d‘}’f"")’ Sl Loy EW 3t
el sl el ety e S 5 ke 4y dy ((;)J:“:“i“;b“ssio).ﬁ S e e Sy e Olule Rede)s S Aoy
No. of flower bud Flower bud abscission ~ Freshyield  No. of nutsin Fresh weight of Blanknut ~ Green hull Cluster Kernel  Shell splitting s
Cultivar «5,  onterminal shoot in terminal shoot (%) (Kg tree't) cluster one Pistachio nut (g) (%) (%) waste (%) (%) (%) Ounce
Akbari ST a3, 4.108 38.65 7.840a 15.722 2.87a 16.785a 40.239% 5.145b  53.331b 94.414b 23.681b
Barg Siah ol oS, 3, 4.025 33.09 5.494b 16.083 2.64b 9.077b 41.476a 6.464a 59.124a 97.545a 26.778a
LIl e gl Ao s ety Jlaz | elas ) SOl (gl dials i B ga5T el A28l o 57 2hn O3 oSG 5115 & e gt a3 o gla Sl

Means, in each column, followed by one letter in common are not significantly different at the 5% probability levels-using Duncan’s Multiple Range Test.
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Table 10. Mean comparison of rootstock x cultivar interaction effect on bearing traits and fresh yield of two pistachio cultivars grafted on
six rootstocks under climatic conditions of Feizabad pistachio research station in Khorasan-e-Razavi

Sl G & de oy sl S a3 S5 05 Loy Loy Loy
N @l el e s 53 Ss g 53 oy (0 Snder  eley gt Sl S ey

b No. of flowerbud ~ Flower bud abscission ~ Freshyield ~ No. of nuts Fresh weight of Blanknut ~ Greenhull ~ Cluster waste ~ Kernel  Shell splitting gl

Rootstock Cultivar o+, onterminal shoot in terminal shoot (%) (kg treet) in cluster one Pistachio Nut (g) (%) (%) (%) (%) (%) Ounce
&S Akbari 5y 3.90bcd 44.27a 6.500ef 17.30a 2.763bc 18.92ab 40.22cd 5.05de 53.71b 91.34b 25.00cde

Akbari Barg Siah bw S, 4.40ab 26.02de 5.833f 18.07a 2.643cd 7.197f 40.88bcd 5.860bcd 60.25a 98.37a 27.33a
NURRE Akbari ey 3.567cd 31.0bcde 8.708hc 16.87ab 2.851b 11.78d 40.50bcd 5.710bcde  53.54b 95.02ab 23.83¢f
Badami Sefid ~ Barg Siah bw S, 3.467cd 24.92¢e 4.633g 17.88a 2.647cd 9.537e 40.04d 6.702ab 58.48a 98.18a 25.92bc
X35 b Akbari gy 3.283d 43.68a 6.917de 15.63hc 2.796bc 17.66bc 40.27cd 4.822¢ 54.35b 96.75ab 24.25de

Badami Zarand  Barg Siah dw S, 4.050bc 40.40ab 4.333gh 14.80cd 2.550d 8.123ef 41.58hc 6.262ahc 60.22a 95.83ab 27.50a
RIWG g Akbari gy 4.433ab 43.44a 3.750h 15.38cd 2.808bc 20.06a 39.65d 5.400cde 53.10b 93.21ab 24.33de

Barg Siah Barg Siah dw S, 3.633cd 35.76abcd 2.917i 14.25d 2.514d 9.975e 40.25cd 6.982a 58.52a 97.75a 27.83a
s ds Akbari gy 4517ab 37.44ahc 9.250b 14.92cd 2.948ab 16.02c 40.24cd 4.807e 53.38b 94.04ab 22.83fg
Kaleghachi Barg Siah dwS, 4.183hc 42.94a 8.000c 16.00bc 2.630cd 7.570f 44.38a 6.263abc 58.21a 98.34a 26.75ab

e Akbari gy 4.950a 32.10bcde 11.92a 14.23d 3.111a 16.27c 40.55bcd 5.080de 5191b 95.77ab 21.83g
Sarakhs Barg Siah w8, 4.417ab 28.51cde 7.250d 14.50cd 2.854b 12.06d 41.73b 6.713ab 59.07a 96.80ab 25.33cd

Il e gl L3 oty ezl e SOl (gl dials dimr 0 305T ol d2il o S 2tin 3 G Joluto (5113 487 et p 53 gls SOLe
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability levels-using Duncan’s Multiple Range Test.
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ABSTRACT

Sherafati, A., and Eskandari Torbaghan, M. 2022. Effect of rootstock on leaf nutrients concentration and yield of
two pistachio (Pestacio vera L.) cultivars Akbari and Barg Siah. Seed and Plant 38:473-496 (in Persian).

Selection of suitable pistachio rootstock and compatible cultivar are the
fundamentals for establishing a pistachio orchard. The aim of this research was to
investigate the effect of Pistacia vera L. rootstocks on leaf nutrients concentration and
yield of two pistachio cultivars. The rootstocks included; Akbari, Badami Sefid, Badami
Zarand, Barg Siah, Kaleghochi, and Sarakhs, and two pistachio cultivars; Akbari and
Barg Siah were evaluated as factorial split-plot arrangements in randomized complete
block design with three replications in Feizabad pistachio research station in 2020-2021.
Results showed that rootstock had significant (P<0.01) effect on the concentration of
leaf nitrogen, calcium, magnesium, iron, zinc, copper and boron. Sarakhs rootstock
caused the highest leaf copper concentration and the lowest boron concentration. Also,
Akbari and Sarakhs rootstocks had the lowest Na: K ratio with 0.063 and 0.069,
respectively. Badami Sefid rootstock had the highest Na: K ratio with 0.126. Akbari
cultivar grafted on Barg Siah rootstock had the highest leaf boron concentration (337.8
mg kg?), and cv. Akbari grafted on Sarakhs rootstock showed the lowest leaf boron
concentration (221.2 mg kg™?). Sarakhs and Barg Siah rootstocks with 9.58 and 3.33 kg
treel, respectively, had the highest and lowest effect on fresh yield. Furthermore, cv.
Akbari grafted on Sarakhs rootstock had the highest number of flower buds on terminal
shoot, and the highest fresh yield with 11.92 kg tree™. In conclusion, cv. Akbari grafted
on Sarakhs rootstock was identified as the most efficient rootstock-scion combination.

Keywords: Pistachio, cv. Akbari, boron, manganese, phosphorus, potassium.
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