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Diversity of Morphological and Phenological Traits and Kernel Chemical
Composition of Pistachio Genotypes from Feizabad Region, Khorasan, Iran
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Table 1. Pistachio genotypes and cultivars used in this study

Male genotypes S el sy Female genotypes ol gla o555 Female genotypes osle G 5 55
Genotype 1 \ wsy; BadamiSefid 1 Y wiw s, Genotype 16 V$ ss
Genotype 2 Y s Badami Sefid 2 Y Liw st Genotype 17 Wisss
Genotype 3 ¥ _y; BadamiSefid3 ¥ aiw st Genotype 18 W g5
Genotype 4 F s Sefid Sabuni 1 V Sale wie  Genotype 19 AL
Genotype 5 0 s Sefid Sabuni 2 Y Ssle 1a.  Genotype 20 ARy
Genotype 6 ¥ Sss Badami Ghermez 55 bl Genotype 21 ARy
Genotype 7 Vs Ghermez Zoodras 095 25 Genotype 22 LA UG
Genotype 8 A ss; GarmeRize V5,45 Genotype 23 YW s s
Genotype 9 4 sss Garme Rize 2 Y 5,45 Genotype 24 YF LS5
Genotype 10 Vo o) Garme Siiah ol 4o &  Genotype 25 YO LS
Genotype 11 W\ uy; Garme Zoodras 35S
Genotype 12 WSS Akbari Y
Genotype 13 W Ohadi S
Genotype 14 VoSS Momtaz Sles
Genotype 15 O s Kaleghuchi s

fy.
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Table 2. Quanlitative characteristics measured in male and female genotypes of pistachio

ol Ay
Number Characteristic cie Unit  Method of measurement S 031l oo
1 Growth habit caysdiy sl Code 1. Vertical , 2. Semi-vertical , 3. Spread, 4.Drooping
2 Height o, gl Code 2. Short, 5. Average, 7. Tall
3 Branching habit kasls 4 o; Code 3. Scattered and thin , 5. Average7. Dense
4 Leaf bud burst &, sbwlol; Days  Number of days from the first day of spring onward.
5 Shedding leaves &, ool Days  Number of days from the first day of spring onward
6 First bloom date A g4 0k Days Number of days from the first day of spring onward
7 Peak bloom date K el ok;  Days Number of days from the first day of spring onward
8 Harvest date g Sdw,0l; Days  Number of days from the first day of spring onward
9 Shellcolour swamy &, Code 1. Light cream , 2. White- yellow ,3. White — orange ,
4. Orange — yellow , 5. Orange —red , 6. Red , 7. Red — purple
10 Testacolour sk ey &, Code  1.Grayish, 2.Reddish, 3.Dark red , 99. Other colors
11 Kernelcolour %, Code 1.Yellow, 2.Greenish yellow , 3.Green , 99. Other colors
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Table 3. Quantitative characteristics measured in male and female genotypes of pistachio

3y 65 oIl sy 5 Ay ) S5 ol sy 5 A1y
No. Character “ i Unit and method of No. Character - s Unit and method of
measurement measurement
1 Canopy S i CU m 18 Blank production s{}’ Percentage
2 Diameter sty bé m 19 Number of nut in 100g g Ao il 8T Sensitive balance
3 Yearly growth of trees oty UL L m — Calipers 20 100-Nutweight st Ao O35 8T Sensitive balance
4 Number of infloresence buds Sl sl Current year branch 21 100-Kernel weight Sox She Ao 055 g— Sensitive balance
5 Bud density ol V'{‘ K - 22 Kernel dry weight/nut dry Weight X 100 & Gedo Os i BT Sensitive balance
4:...47 ) O J 9
6 Length, width, and thickness of e 5 e cm — Calipers 23 The ratio of the pistachio kenel to the testa - wke cg & Sensitive balance
multiple buds s e b S T
&S sl
7 Number of leaflets 4>S/j Slas - 24 Kernel length sae b cm — Calipers
8 Length and width of leaves éff o sdsb cm — Calipers 25 Kernel width e b e cm — Calipers
9 Length of petioles & s Jsb cm — Calipers 26 Kernel thickness e Calies cm — Calipers
. . o oot .. o
10 Length and width of the terminal leaf Ll S o e 5 Usb cm — Calipers 27 Kernel lipid content o % — Soxhlet extractor
11 Length of inflorescence o 5T Jf Jsb cm — Calipers 28 Kernel protein content oS8 % — Kjeldahl flask
12 Number of inflorescence cluster Jf Sladnd g sldas - 29 N content 05055 Ol e % — Kjeldahl flask
i . - . . o i
13 Percentage of fruitset 0 400 KETIRWIN 30 Na and K content S"‘”’L’ 3 ek Ol e % — Film photometer
1 1 .. . — 1 . “\f - %— Ti i
14 Length, width, and thickness of nut om0 Calind 5 oo (b cm — Calipers 31 Ca and Mg content L S 5 %— Titration
= - -1 .
15 Number of nutcluster Wiyt 3 0 e Sl - 32 Fe, Mg and Zn content S35 5 T Ol Mgl - At'omlc
absorption
spectrophotometer
16 Kernel infestation e 8 JT % 33 P content " % —
Fe2d Spectrophotometer
17 Dehiscense nut % 34 Pollen germination % —Counting

6»".,\.::;

05 36l

VY



bt S 5 (K55 5 S5 se g8

g 03l S5 55 (S5 s 3m Dlho o (Srer 5 -F sl
Table 4. Correlation coefficients between morphological characteristics of female
pistachio genotypes

‘ Sar s
Character =% Correlation c*(zefﬁcient
Growth habit with peak bloom date S8 ples 0lej b s ys i) Ssle 0.76
Height with first bloom date AU Ol L sy el 0.70"
Branching habit with harvest date om0 (S oy Ola3 b s 4Lt w4l 0.55"
Branching habit with peak bloom date el 0l b s el sl -0.42°
Number of buds with canopy o3 iy B LS e 4l sles 0.60"
width with harvest dateBuds ogn Sty O3 b S o Wl 5 0 -0.60"
Buds thickness with harvest date o300 (S ooy OLe3 b S o il il 0.57"
Leaves length with canopy Srgbl &L db -0.59"
Leaves length with first bloom date NIRRT SR -0.61"
Length of petioles with yearly growth of trees oty Ul i, L oS es I b 051"
Nut width with harvest date Sy 03 Logn o e -0.55"
Nut width with number of leaflets oS 3 L ge b e 0.50"
Nut thickness with peak bloom date J? ples 0l b o gon ualins 0.64"
Number of nut per branches with nut width ogen oo b dd gt 55 05ms Slia -0.66
100-Kernel weight with number of leaflets S oldws b oS e Ao 03 0.48"
Na content with leaves length 5 Jsb b e 5l 0.517
K content with Na content ra g 5lie b e oy lutie -0.50°
Mncontent with Splits nut S Lo s b ke 58K i -0.42"
Ca content with growth habit o n iy Sl b e STl 057"
Length of petioles with first bloom date A Ol LS s b -0.52"

NA )Zédkb\clﬂ.u)})\l@&n%;qi**)*

* and **: Significant at 5% and 1% probability levels, respectively.
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Fig. 1. Dendrogram of female genotypes of pistachio based on morphological
characteristics using Ward method
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Table 5. Correlation coefficients between morphological charactersin the male pistachio

genotypes

Character

S

Length of the terminal leaf with length of petioles
Length of inflorescence with bud density

Peak bloom date with leaf bud burst

Pollen germination with first bloom date

Length of the terminal leaf with number of leaflets
Bud density with yearly growth of trees

Buds thickness with number of buds

Leaf wicht with bud density

Leaves width with number of leaflets

Length of petioles with leaves length

S db b ol & d b

Sl o515k 5T JE Job
fﬂagﬁ\ou;pg}ﬁwow
@KQL&}\{@J;U’JJQ\)?M):
e ol b gl 5 b
Ul L, b al g oS5
m‘)’.:‘.»\xibd.:\?s:ﬂﬂl’hﬂ

Sl (SIFLS 5 2 e

oS ol LS, 5 e

& db b S s U

0.66"
0.60°
0917
-0.53"
-0.617
0.76"
-0.66"
0.52°
-0.65"
0.53"

7\ }ZDJL}\CE»)J)\:@A%;Q:**‘}*

* and **: Significant at 5% and 1% probability levels, respectively.

Genotype §
Genotype 1
Genotype 7
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Fig. 2. Dendrogram of male genotypes of pistachio based on morphological
characteristics using Ward method
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Table 6. Nutrient elements, protein and lipid contents of the kernals of femate pistachio genotypes

wig 03le GOS8 20 53 g2 9 8, (g de ol —F Tyl

oS ey
Genotype e Ca® Mg N Po Ko Nao) Zn (ppm) Fe (ppm) Mn (ppm) Protein (%) Lipid (%)
Sefidl ) i 0.45a 0.14cdefgh 3.86bc 0.58¢ 0.96fg 0.12ab 29.66a 45.16f 14.86¢d 24.15¢ 48.13i
Sefid2 ¥ i 0.36¢cdef 0.15abedef 2.72fg 0.58¢ 0.98ef 0.12a 6.761 31.23k 5.73m 17.02fg 54.63b
Sefid3 Y 0.45a 0.17ab 3.15¢ 0.47g 0.68j 0.07efghi 23.46¢ 29.73m 10.06j 19.70e 57.29a
Sabunil Vosle 0.34efg 0.15abcdefg 3.09% 0.64b 1.179¢ 0.1bcd 23.56e 21.400 12.46¢g 19.35¢ 51.23¢
Sabuni2 Y ssle 0.36def 0.15abcedef 3.82bc 0.57¢c 0.95fg 0.09cde 22.56f 20.600 12.03gh 23.89bc 54.53b
Badami Ghermez 05 bl 0.39cd 0.13fgh 3.27de 0.51def 0.97f 0.06hi 23.50e 23.16n 13.20f 20.47de 51.58e
Ghermez Zoodras 0333 R 0.36def 0.17a 3.05ef 0.51def 0.851 0.11abe 20.03g 18.70p 15.16¢ 19.05ef 53.75¢
Garme Rizl Vi S 0.36def 0.15abcdefg 3.22¢ 0.49fg 0.92gh 0.12ab 24.8d 17.00q 7.461 20.13e 50.46f
Garme Riz2 Yo a8 0.33fg 0.17a 3.98ab 0.62b 1.02de 0.09cdef 26.6b 33.63j 14.8cd 25.50ab 49.62g
Garme Siiah ol 8 0.38cde 0.13efgh 3.8bc 0.64b 1.35a 0.126a 30.3a 23.16m 8.56k 20.06e 53.75¢
Garme Zoodras s S 0.28h 0.16abcd 3.21e 0.63b 0.96fg 0.07efghj 24.73d 42.66g 14.13¢ 23.78bc 48.73h
Akbari $S1 0.34efg 0.13defgh 3.22d 0.53d 1.23b 0.08defgh 25.66¢ 36.63h 14.76¢d 20.14e 51.11e
Ohadi sl 0.47a 0.17a 4.01ab 0.64b 0.92gh 0.07fghj 25.70c 42.36g 12.13gh 25.08ab 51.53¢
Momtaz s 0.44ab 0.15abcdef 4.29a 0.56¢ 0.87hj 0.08defghj 23.36e 52.50d 16.26b 25.5ab 52.54d
Kaleghuchi PRty 0.23i 0.13efgh 3.19 0.52de 1.06d 0.09cdefg 22.80ef 57.80¢ 11.70h 19.99%¢ 52.96d
Genotype 16 \# S8 0.47a 0.16abc 2.60g 0.47fg 0.88hj 0.06j 25.66¢ 59.60b 10.70j 16.26g 54.23¢c
Genotype 17 Wesss 0.40bc 0.12gh 3.96ab 0.64b 1.02de 0.07fghj 23.53¢ 62.40a 14.46de 24.79ab 52.56d
Genotype 18 W55 0.23i 0.11h 3.58¢cd 0.5ef 0.86j 0.06hj 14.73h 33.86j 13.10f 22.37cd 49.43g
Genotype 19 W) 0.33fg 0.14bcdefg 3.88bc 0.73a 1.14c 0.08defghj 25.63¢c 51.60d 17.33a 24.28bc 47.94j
Genotype 20 YSg) 0.31gh 0.16abcde 2.73fg 0.42h 0.85j 0.07ghj 24.36d 49.83¢ 15.90b 17.08fg 52.78d
Genotype 21 JARUEI 0.47ab 0.17ab 4.01b 0.64c 0.92ghij 0.07jkl 25.70e 42.60h 12.131 25.08 abc 51.53g
Genotype 22 AR 0.37def 0.15efgh 2.86gh 0.55fg 0.86j 0.07ijk 24.43fg 39.30i 15.16d 19.59 bed 49.89j
Genotype 23 AL 0.47a 0.16bcde 2.60i 0.47kl 0.88hij 0.06lm 25.66e 59.60b 10.70n 16.26d 54.23¢
Genotype 24 YF s 0.40c 0.12jk 3.96b 0.64c 1.02ef 0.07jkl 23.53h 62.40a 14.46f 24.79bcd 52.57F
Genotype 25 A 0.38def 0.13ij 3.80bc 0.63¢ 0.96fg 0.07ijk 24.73fg 42.66h 14.13g 23.78bcd 48.731

Means with similar letters in each column are not significantly different.
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