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Introduction
The Juglandaceae family includes about 50 species of 11 genera of which Carya (hickory tree), Pterocarya
(wingnut tree), and Juglans are the major members. The pecan, Carya illinoinensis is the most economically
important member of the Carya genus and is the most valuable native North American nut crop. The Carya
genus comprises 20 species.

Materials and Methods

Golestan province is located in the northern temperate region between 37.2898° N, 55.1376° E from the
Greenwich meridian and in the northern part of the country. The amount of precipitation reaches 200 mm in the
northernmost part of the province and more than 700 mm in the southern parts of Alborz foothills. Temperature
varies across different parts of the province, generally increasing from west to east and from south to north. The
genotypes used in this project are G4, G3, G43, G63, which were selected and propagated from the elite trees
available in the province after quantitative and qualitative evaluation, and the cultivars are Mahan and
Comanche, which were propagated from grafted trees of the Dezful Research Center collection. Grafted
seedlings were produced using thethermal cable technique and planted in the specified locations in the above 2
regions. Grafted trees from 4 elite genotypes of Golestan (G4,G3,G43,G63) plus Comanch and Mahan 2
commercial cultivars have been studied in randomized completely block design (RCBD) for 3 years in two
regions. In the second phase of experiment, the fruit characters and yield evaluated based on pecan descriptor.
The results were analyzed by SAS statistical software and the reactions of genotypes were evaluated in different
places and during different years.

Results and Discussion

This evaluation was conducted during the years 2021 to 2024 at Chalki research station of the Golestan
Agricultural and Natural Resources Research and Education Center in Gorgan and on the farmer's land located in
Igder village, located 30 km from Gonbad city. Measurements were conducted on fruits harvested in 2022 and
2023. During both years, the Mahan cultivar did not produce a sufficient number of fruits in either region and
was therefore excluded from the comparison. A significant effect of location and year was observed only for the
fruit weight trait. Among the genotypes, G43 exhibited the highest fruit weight (11.75 g) and demonstrated
vigorous growth with a broad canopy in both locations. However, fruit yield over the two years of evaluation
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showed no significant differences among the studied cultivars and genotypes across the two regions.Due to the
results of the first phase, the maximum tree height was in Mahan (242.5 cm) and the lowest height in G63
(118.66 cm). The maximum canopy spread was in comanch (138.72 cm) and the lowest was in G63 (90.11
cm).There were significantly differences between two regions. The length of the growing season among cultivars
was 257 days in Gonbad and 237 to 247 days in Gorgan. Study of dichogamy during the years 2021-2022 in the
cultivars and genotypes showed two cultivars Comanche and Mahan were protandry in Gorgan, while both
cultivars showed protogyny in Gonbad. Also, 4 genotypes of the province (G3, G4, G43, G63) showed

protogyny.

Conclusions

This project, conducted over both vegetative and reproductive phases, evaluated elite pecan germplasm
within the province. The objective was to utilize the region’s existing genetic potential and to compare it with
commercially available cultivars in the country, with the goal of identifying and promoting superior genotypes
for the establishment and expansion of new orchards in Golestan Province. The results of the two phases of this
research showed that some of the introduced genotypes have the ability to compete with the existing commercial
cultivars, which will require further investigation in the years of peak fruiting and maturity of the tree. The
length of the growing season among cultivars was 257 days in Gonbad area and 237 to 247 days in Gorgan.
Also, the effects of drought conditions in Golestan province during 2021-2022 should be included in the relative
determination of the results. As a summary, based on the evaluation of these two phases and considering the
growth and fruiting conditions, two genotypes G4, G43 and G63 can be considered as promising genotypes for
development.
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Table 1- The ANOVA results for the reproductive characters of pecan cultivars and genotypes between 2021-2023
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r
J‘; . ﬁ(&‘ \ 0.67ns  324.33%* 1559 0.0ns 0.26%* 1x 1.94%
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Table 2- The triple effect of cultivarxplacexyear on the pecan fruit weight, fruit length/diameter, fruit length, fruit width and
nut percent

039 Sle Jsb (Ske A8 ke

8 x Ol X J 09w 5 4 b o Sluo o 203
Cultivar x place x year o9 Fruit length/diameter o9 o9 Nut
Fruit weight Fruit length Fruit width percent
1401 x o5 xG3
1401 x Gorgan xG3 8.9¢d* 1.82abcd* 4.00ab* 2.20d-h* 53.31a*
1401 x .5 x G3
1401 x Gonbad xG3 6.16fg 1.75b-f 4.13ab 2352 533la
1402 x OB ,S x G3
1402 x Gorgan xG3 10.83 abc 1.71d-h 4.1ab 2.39ab 53.4a
1402 x w5 x G3
1402 « Gonbad xG3 6.57g 1.78a 4.07ab 1.28a-h 53.4a
1401 x .55 « G4
1401 x Gorgan xG4 5.8¢ 1.83abc 3.90b 2.13h 54.83a
1401 x 1.5 x G4
1401 « Gonbad <G4 6.96fg 1.75b-f 3.83b 2.19e-h 54.83a
1402 x 155 « G4
1402 « Gorgan xG4 5.749 1.79a-f 3.96ab 2.21c-h 55.43a
1402 x 1.6 x G4
1402 « Gonbad xG4 8.66de 1.8abcde 4.04ab 224bh  55.43a
1401 x ;55 x G43
1401 « Gorgan xG43 11.96ab 1.85ab 4.06ab 2.200-h 48.82b
1401 x 1.5 x GA43
1401 x Gonbad xG43 11.34ahc 1.68fgh 3.94ab 234af  48.82b
1402 x .55 x G43
1402 x Gorgan xG43 12.2a 1.78a-f 4.22a 2.37abc 48.56b
1402 x 1.5 x GA43
1402 x Gonbad xG43 11.5abc 1.67gh 3.92ab 236abcd  48.56b
1401 x 5,5 x G63
1401 x Gorgan xG63 7.96¢f 1.73c-f 4.09ab 2.36abcd 49.5b
1401 x 1.5 x G63
1401  Gonbad xG63 7.8ef 1.69e-h 3.93ab 231a-g 49.5b
1402 x 5 5 « G63
1402 x Gorgan xG63 11.23abe 1.68fgh 4.07ab 2.42a 49.16b
1402 « Gonbad xG63 7.95¢f 1.76b-f 4.09ab 232ag  49.16b
1401 x 5,5 x Comanch ) _
1401 x Gorgan x Comanch Of Oi od Oi Oc
1401 x .5 x Comanch
1401 x Gonbad x Comanch 7.83¢f 1.63h 3.58c 2.18fgh 46.5b
1402 x 5,5 x Comanch
1402 x Gorgan x Comanch 10.63 abc 1.87a 4.06ab 2.16gh 46.5b
1402 x 1.5 x Comanch
1402 x Gonbad x Comanch 10.28bcd 1.78a-f 4.04ab 2.27a-h 46.5b

W6 K05 b gyl sime BB live Bgy> b glo 1 Silo 5
*The same characters have no significant differences
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8920 (9 dhwgy Colid py Jlw x o8y ol 1 (S0l dmglio - Jgua
Table 3- Mean differences of cultivar xyear effect on shell width

) xJlo
Cultivar xyear

0ga0 (29> dlwgy Cwolus u.;;lﬁ.o
Shell width (mm)

1401 x G3

1402xG3
1401 x G4

1402xG4
1401 x G43
1402xG43
1401 x G63
1402xG63
1401 x Comanch
1402xComanch

0.61g*
0.7f
0.87a
0.85¢
0.848c
0.846¢
0.85b
0.84d
0.85hc
0.83e

B0 )05 b gyl sime BN wliie gy b gla 1 SSlo 5
*The same characters have no significant differences.
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Table 4- Mean differences of cultivar effect on fruit width

cgii b oy
Cultivar or genotype

8920 039
Fruit weight
(9)

G3
G4
G43
G63

Comanch

0.68c*
0.9bc
1.62a
1.17b
0.8c

S0 K85 b (g3 stne B! aline gy by (slonSilie
*The same characters have no significant differences.

090 3 8o 12 G0 1 (ke A liie -0 Jou>
Table 5- Mean differences of cultivar effect on yield/tree

Ol CA 0 sl 5 Sles
Place Yield/tree (kg per tree)
o855 0.89b*
Gorgan
25
) 1.17
Gonbad 2

L6 )05 b gyl sime M Gl gy b (sla 1Sl %
*The same characters have no significant differences.

ol o 51 (St oyliwl @sesis slaylol 5l Jols ol claodly
(Esmaeili et al., 2018;) aib o Juo Jobo yd 59, Ye/A 05
uLuow X P (WOOd et al., 1997) UI)KAA 9 299
Sl o) s olng) Sleogad & b ls Sjlss
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2 dilalo 93 0 ) 35 imad g oad JIET (0308 das I il
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Table 6- Fruit characters of pecan cultivars and genotypes between 2021-2023

do gy DSl b OO e dsb

s o3 _— 3,5os Fruit . i F_rU|t Fruit

23 ) dilaie vield weight eE o920 A3 width length
Row Cultivar Place (kg.treed) o) Shell thickness Fruit length (W) L)
9 (mm) to diameter (cm) (cm)

1 G3 0.55 10.37 0.62 1.8 2.29 4.05
2 G4 s 0.85 5.76 0.88 1.8 2.17 3.91
3 G43 Ggr’; o138 12.05 0.85 18 228 4.14
4 G63 g 0.83 9.59 0.86 1.7 2.39 4.08
5 Comanch 0.96 10.63 0.85 1.9 2.16 4.06
6 G3 0.81 6.33 0.7 1.8 2.35 4.1
7 G4 B 0.89 7.78 0.85 1.8 2.21 3.93
8 G43 0 1.83 11.42 0.85 17 2.35 3.94

Gonbad
9 G63 1.49 7.87 0.84 1.7 2.31 4,01
10 Comanch 1.11 9.05 0.83 1.7 2.22 3.81
Jslas Min 0.55 5.76 0.62 1.7 2.16 3.81
Sl Max 1.83 12.05 0.88 1.9 2.35 4.14
oo Mean 1.07 9.08 0.81 1.77 2.27 4

Ol ys Gy oo Standard deviation 0.37 2.01 0.08 0.06 0.08 0.1

odp) 395 (g9Swg Sla ojlul 4y (i cdloye ()3 g 039 0ge
Pyl (6 pS1as gad olyed diwgy s ot ST ol ply ool
(McKay, 1947) cosl jao (05 5 b (piz @y 28 £959 9

OMS Sop s gepd SLEBledS Sl gy 0F (b laogee
( SLidlod )5 5l amy olo dus b iy o 263 0l Chual & g 03505
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.(Hardy, 1934
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Pl don &8 300l (L3 ¢y S 93 (b J585> 0 OIG )ls

Table 7- Vegetative characters in two place between 2020-2024

. . . &b
o5, o%e ) & g9 o5 M5y 093 deb . IO sy ole 22,b g9 ol
Cultivar  Place Grquth Abscission Growth Vigority Growth Time_ of i z
begining length (day) habit Bearing Time of
harvest
5,5 ' - 55 b i
G3 G‘(J)rgan o298 W »la 242 ‘l\s/lidiumz §390 pow Jlo ool ¥
2 April 30 Nov. strong Upright 3Myear Oct 26
G4 L.)f-'))9)é W )ST ) 243 Ja“’?"‘ SR9es f’)Le(‘? JL“’ Dl"ou ¥
2 April 1 Dec. Medium Upright 41 year Oct 26
prig Y/
. y 55 Lo :
G43 98 V¥ Ay 245 ‘l\s/lidlumz B3l pow Jlo ol #
2 April 5 Dec. strong Upright 3Myear Oct 26
G63 98 \F Ala 240 buwgie 03 yiuS ik Jbo olog)ll 6
2 April 30 Nov. Medium Widspread 4" year .Oct 26
Y/
ulﬁ’l‘ 2292 W )')‘ i 247 L'\jlidlumﬁt; S2908 f)u@ «.JL“" oLcuU ¥
2 April 5 Dec. strong Upright 4" year Oct 26
wlosS 023598 YA )'Ji a 237 $98 (§3908 pow Juo °l‘[)u 4
] 2 April 30 Nov. Strong Upright 3Myear .Oct 26
Y/
G3 5 O20y98 ¥ S 257 $98 (§3908 pow Juo oloyge Y+
Gonbad March 23 5 Dec. Strong Upright 3hyear Oct 26
G4 L.)”u‘>)9)'é ¥ )'>T W 256 14“’9“‘ Sd908 f)u@ «.JL“" bLo)'?(Q v
March 24 5 Dec. Medium Upright 4" year Oct 26
G43 o297 AT 257 oo Semi-upright P Ju sloge 1T
March 24 5 Dec. Strong 3Myear Oct 15
G63 RIPER SIF 257 Lawgio 03 i pow Jlo oloygen ¥+
March 23 5 Dec. Medium Widspread 3hyear Oct 26
ul.tch C)i{")f)s o )')‘ \\c 256 L'\jlidlumi: LS'!?‘”C [ &.JL“’ bLo)V W
25 March 5 Dec. strong Upright 3Myear Oct 26
; N 55 by
oS 2298 0 Sy 256 K;/Iidiumg &33a8 pom Jlo olo o VY
] 25 March 5 Dec. Upright 3hyear Oct 26

strong
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Figure 1- The fruit length and width changes of pecan after pollination by week (Red line:Fruit width, Blue line: Fruit
Length)
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Table 8- Fruit shape and nut color of pecan genotypes and cultivars due to descriptor

gl nd) 2900 JSud e )
Cultivar/Genotype Fruit shape Kernel color
G3 I 4l (gt Sy p)S
Oblong elliptic Cream
G4 5 el (g el
Oblong elliptic Golden
G43 )I'> d‘:’.9')' Cyan «Sj) P)'{
Oblong elliptic cream
G63 s o
Elliptic Golden
&logs I gl s Ordgy Slog
Comanch Oblong elliptic Light-brown

5 B Bl OMKde 5 03 (i pliwl > dg2ga
92 & b ol Adlie s gl 5l Sy o el
OB e mdleys (b)) d)S el (ialj g (iag) Ay
09 oliwl de350 (S5 Jewsly 1 oolatwl Gua b liel o
P dawgi g By lp )9S )3 d2ee 5)bS P b anglie
Ao 90 uls axiliy 8 )F e bl j was Gl el
hls oai Byne Sy Jl (S &5 w3 LS G5
s el p il &5 AL o0 39290 (5515 Bl L By iyl
Ay Jad Job g2 algd 350 gl 5 23k gl sy Lo
595 VEV B YYY 5 5,5 )5 6 59, YOV 05 ailaie ) 6]
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ol (5508 S350 ISy 1550 5 2090 3y e B s
9 bdes oS liwl Jbaius SlEL b dulio )3 piomen sl |,
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