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Table 1. Results of the soil analysis of the studied pome and stone fruit orchards in Khorramdareh Agriculture and Industry Company in Khorramdareh city in the 2019
growing season.

)% o= 9 Fe 2! o e ol el Shud O JTeske S Gee
B Cu Zn Mn Fe Mg Ca K P N Organic Soil depth
matter
SE0j9 S5k 0 05 e Fd 3 Yy STk SE s S kS 0 eS hee oy
mg/kg soil ml equivalent liter mg/kg soil Percent
0.4 35 53 8.5 12.4 0.7 11.3 852 125 0.2 2.1 0-30
2.9 2.7 4.1 7.3 14.7 0.8 2.7 526 92 0.08 0.8 31-60
glil o )lac s
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Table 2. The name of studied pome and stone fruit trees.

Slodtus ogee iz 0 c dAS Iifl‘m’b Sodls ogue L0 c d._\f [i;t‘wb
Stone fruit trees ode Number Pome fruit trees ode Number
Olre o8, Julis 4 S5l o8 s 1
Moghan nectarine Starking apple
LS’ o3, ol 5 ool (1S 085 s 2
California plum Granny Smith apple
s BIST 18, WS 6
Takdaneh sweet cherr -
5,01 05, oo Y Oledol o8, 4 3
= 7 Esfahan quince
Alberta peach
Lot 5 JelS 8 gslom 03, SIS
Sham's nectarine 9

Spadona pear
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Fig. 1. Trunk cross-sectional area (cm2) of the studied pome and stone fruit trees under Khorramdareh region
climatic conditions in the 2018-2019 growing seasons. 1: Starking apple, 2: Granny Smith apple, 3:
Esfahan quince, 4: Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7: Alberta peach,
8: Sham's nectarine and 9: Spadona pear
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Table 3- The average monthly temperature (*C) in the study area of Khorradareh city in the 2018-2019 growing seasons.

il ] «° ! ob! Ao IR ol e 5 sls & S, )5, ol
March  February  Dec-  Nov-Dec Oct-Nov  Sep-Oct  Aug-Sep July-Aug  June- May-June  April-May  March-April Month
Jan July
0,0 > dilaie
5 6.1 5.3 5 8 18 25.9 32 29.1 27.2 23 17.1

Khorramdare area
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Table 4. The flowering period of the studied pome and stone fruit trees in the orchards of Khorramdareh Agro-Industry Company in the 2019 growing season.

oy b pals azs oo 5k oS b wlsz o 98 (bsa) gL 5 9 45
Flowering 5% Leaflet opening Pap corn Bud swelling Orchard (hectares) Species and cultivar
YFAA Cadigua ) VY YYAA G358 YF YFAA Cadigua ) V) ) 1 IS bl s
02 May 2019 15 April 2019 01 May 2019 Starking Apple
YYAA Cudigua ) VY VYA Cpd s 8 Y7 YTAA Cadigua )l V) . 17 Ero! S5 s
02 May 2019 15 April 2019 01 May 2019 Granny Smith Apple
] YFAA Cafignd )l Ve ] . 1 Sledal 4
31 April 2019 Esfahan Quince
\Tﬁ/\d:m.)})é\‘\‘ ) wqu.)})sw w‘\/\w;.u)ﬂ. 10 Ol Lt
13 April 2019 12 April 2019 09 April 2019 Moghan Nectarine
YYAA cpa s 8 Y7 ] YFAA (pa s 8 YO YYFAA Cpd s 8 Y " PPN L]
15 April 2019 14 April 2019 10 April 2019 California Aloe
YFAA G g5 T ) YYAA G508 YO YYAA G508 YF 16 W“'°£§’“M
20 April 2019 14 April 2019 13 April 2019 Mashhad single
Cherry
H“‘i/\wq_”)éﬂ‘ ) w‘\/\w;_)})sw \V‘\/\wp})é% 10 CRNIINPS
13 April 2019 13 April 2019 09 April 2019 Alberta Peach
YYAA (a5 8 YF ) YYAA a5 8 YF YYAA (358 Yo 1 s Jls
13 April 2019 13 April 2019 09 April 2019 Sam's Nectarine
YFAA G g5 T YYAA G508 YF . YYAA G2 5558 Yo 10 Lgolowl M
20 April 2019 15 April 2019 09 April 2019 Spadona Pear
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Table 5. Flowering period of the studied pome and stone fruit trees in the orchards of Khorramdareh Agro-Industry
Company in the 2019 growing season.

S kS Gy

(ise ) gl

Petal el o a: o o \.a A orchard . s 9 857 .
L full bloom Flowering 50% Flowering 15% Species and cultivar
abscision (hectares)
) ) WWAA Cdgeas,l VY 19 S bl
02 May 2019 Starking Apple
) WWAA Catigoo VA TR g, )Y i 17 Zzz‘nj‘)ssm?;
08 May 2019 02 May 2019 Appel
_ i} _ _ 11 ol o
Esfahan Quince
) YWAA 23,9,8 Y4 WWAA 23,9, YV YWAA 23,9,8 YO 40 Ol Jubs
18 April 2019 16 April 2019 14 April 2019 Moghan Nectarine
) ) VWAA (138,98 TA YWAA (133,58 Y7 10 Lsidls” T
17 April 2019 15 April 2019 California Aloe
) ) WA sy 1T ATRA ey - 16 mh?;?sﬁ:;:
03 May 2019 31 April 2019 Cherry
) VWWAA 33,9,8 YA VWAA 30,0,8 Y7 YWAA 23,9, YO 10 b7 ole
17 April 2019 15 April 2019 14 April 2019 Alberta Peach
) VFAA (130,958 YA YWAA (333,58 Y7 YWAA (130,9,8 YO 14 ey Juls
17 April 2019 15 April 2019 14 April 2019 Sam's Nectarine
S, VA
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Fig. 2. Tree height (cm) of the studied pome and stone fruit trees in the Khorramdareh region climate conditions
in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny Smith apple, 3: Esfahan quince, 4:
Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7: Alberta peach, 8: Sham's nectarine
and 9: Spadona pear
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Fig. 3. Flower density (number of flowers per 100 cm branches) of the studied pome and stone fruit trees in the
Khorramdareh region climate conditions in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny
Smith apple, 3: Esfahan quince, 4: Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7:
Alberta peach, 8: Sham's nectarine and 9: Spadona pear
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Fig. 4. Fruit density (number of fruits per 100 cm of branch) of the studied pome and stone fruit trees in the
Khorramdareh region climate conditions in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny
Smith apple, 3: Esfahan quince, 4: Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7:
Alberta peach, 8: Sham's nectarine and 9: Spadona pear
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Table 6. Yield (tons per hectare) of the studied fruit trees in the 2019 growing season.
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Fig 5. Fruit length (mm) of the studied pome and stone fruit trees in the Khorramdareh region climate conditions
in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny Smith apple, 3: Esfahan quince, 4:
Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7: Alberta peach, 8: Sham's nectarine
and 9: Spadona pear.

SIYAY 2l Jls j0 0y00,5 dibiie olsn g ol Lyl pd (o adlllas 5550 Jlodiud g ,loails ogee Gl )0 (o (o) 0500 Jobo -0 IS
# L5, 18 10 (ylie o8, ks :F cylaol 18 a4 Y cianl G15 03, o oY oKL Ll o8, oo 1) VYAA

Ogrd P €

V/\”f) ua.;.o.«.u‘ ‘5\|)f ‘1,5) o w)o 0gua A gal.'.».o 040 uol.c (J"JSQJ”’"’ dxlllas OSy940 )‘04.3‘«) 0.0 QL&)J ul.:.o )‘
S 0500 (B350 )3 5 392 (oo V/+0) Lgalwl o3, (oI5 2550 0900 41 (3las 090 (258 (2505 9 02 (racshes
@ Blate ogie (258 (5 85 5 (e o FITA) s o8 Sl )0 0500 4 Blatio ogie (258 (25 e anlllas 550
A odnliv (o (oo B/0F) ails ST (WS & 10 09

A
B B
CB cD CB
ED
E
9 8 7 6 5 4 3 2 1
Sloais ¢ jloails oge a8

Pome and stone fruit cultivars

ogee 2 ,¢
Fruit width (mm)
O P N W b U1 O N

Fig. 6. Fruit width (mm) of the studied pome and stone fruit trees in the Khorramdareh region climate conditions
in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny Smith apple, 3: Esfahan quince, 4:

Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7: Alberta peach, 8: Sham's nectarine
and 9: Spadona pear
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Fig. 7. Fruit diameter (mm) of the studied pome and stone fruit trees in the Khorramdareh region climate
conditions in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny Smith apple, 3: Esfahan
quince, 4: Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7: Alberta peach, 8: Sham's
nectarine and 9: Spadona pear.
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Fig. 8. Firmness of fruit texture (kg/cm2) of the studied pome and stone fruit trees in the Khorramdareh region
climate conditions in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny Smith apple, 3: Esfahan
quince, 4: Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7: Alberta peach, 8: Sham's
nectarine and 9: Spadona pear.
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Fig. 9. Soluble solid concentration in °Brix in the studied pome and stone fruit trees in the Khorramdareh region
climate conditions in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny Smith apple, 3:
Esfahan quince, 4: Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7: Alberta peach,
8: Sham's nectarine and 9: Spadona pear
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Fig. 10. Titratable acidity (mg dominant acid in 100 g fruit texture) of the studied pome and stone fruit trees in
the Khorramdareh region climate conditions in the 2018 -2019 growing seasons. 1: Starking apple, 2:
Granny Smith apple, 3: Esfahan quince, 4: Moghan nectarine, 5: California plum, 6: Takdaneh sweet
cherry, 7: Alberta peach, 8: Sham's nectarine and 9: Spadona pear
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Fig. 11. Fruit extract pH of the studied pome and stone fruit trees in the Khorramdareh region climate conditions
in the 2018 - 2019 growing seasons. 1: Starking apple, 2: Granny Smith apple, 3: Esfahan quince, 4:
Moghan nectarine, 5: California plum, 6: Takdaneh sweet cherry, 7: Alberta peach, 8: Sham's nectarine
and 9: Spadona pear
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Research article

Study of the Dynamics of Flowering and Fruiting of Some Pome and Stone
Fruit Trees in Zanjan Province

F. Sadeghi, K. Arzani* and S. Piri!

Iran is a very rich country in fruit tree resources, and in terms of growing fruit trees in cold,
subtropical, and tropical areas, Iran is one of the few places in the world that can cultivate most
of the world's fruits. this study aims to investigate the flower and fruiting dynamics of some
pome and stone fruit trees, including European pear (Espadona cultivar), two apple cultivars
(Granny Smith and Starking), quince (Isfahan cultivar), two cultivars of nectarine (Shams and
Moghan), sweet cherry (Takdaneh cultivar of Mashhad), peach (Alberta cultivar) and plum
(California cultivar), in the Khorramdareh city of Zanjan province. The results obtained in the
present study showed that all the studied species were able to grow and bear fruit in these areas,
and can produce high-quality fruits (in terms of firmness, soluble solids, etc.). European
Espadona pear cultivars were also able to produce high-quality fruits in this area of
Khorramdareh city. The studied apple cultivars were also able to produce high-quality fruits in
terms of morphological and physiological traits, Isfahan quince trees had better quality and
yield in terms of fruit production than other stone fruits such as cherries, peaches, nectarines,
and plums, However, the products of other stone fruit trees had good quality in terms of
morphological and physiological traits. According to the data obtained from the flowering
dynamics of different species, the present study evaluates the possibility of spring frosts.
Keywords: Dynamics, Flowering, Fruiting, Pome fruit, Stone fruit.
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