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Introduction

Nectarine (Prunus persica L. Bath) belongs to Rosaceae family, Prunoidae subfamily, and Prunus genus.
This fruit is generated by a vegetative mutation in one of the peach genes. Therefore, it is a kind of peach that
has been developed due to the mutation of the fruit with special aroma, color, and taste. Nectarine had about
10.1% of the total distribution of stone fruits in Iran. In Khorasan Razavi province, the production and yield of
nectarine were 5412.7 tons and 6243 kg/ha in 2018, respectively. Due to the lack of sufficient research on
different nectarine cultivars in Khorasan Razavi province and farmers' lack of access to new and high yielding
cultivars, and the use of unknown low-quality cultivars with low marketability and yield, the present study aims
to investigate morphological, pomological, and qualitative responses of 10 nectarine cultivars and genotypes in
Khorasan Razavi province climatic conditions were performed to select promising cultivars and genotypes.

Materials and Methods

This study was conducted to select the best genotypes in terms of growth, morphological, and pomological
traits from among ten nectarine genotypes and cultivars (‘Flamino’, ‘Nectared’, ‘Henri’, ‘Shaniaria’, ‘Royziana’,
‘Taj No.-1 and -2°, ‘Shalil No.-1’, ‘Andrros’, and ‘Sungold’ as a control) as a randomized complete block
experiment with three replications during 2018-2019 in Agricultural and Natural Resources Research and
Education Center of Khorasan Razavi. The traits measured in the present study are flowering start time,
flowering period, harvest time, tree height, and diameter, yield, length, width, and weight of fruit and length,
width, and weight of the stone, acidity, titratable acidity, soluble solids, fruit tissue firmness, and flavor index.

Results and Discussion

Results indicated that the cultivars and genotypes showed significant differences in terms of phenological
traits (first bloom, full bloom, flowering time, flowering period, and harvest time), morphological (tree height,
trunk diameter), pomological (yield, length, width, and weight of fruit and length, width, and weight of stone)
and quality (acidity, titratable acidity, soluble solids, fruit tissue firmness, and flavor index). The earliest
flowering genotypes were ‘Nectared’, ‘Flamino’, and ‘Sungold’, while ‘Henri’ and ‘Taj No.-1” were the latest
flowering. ‘Henri’, which had the most extended flowering period, showed a later harvest time. The panel test
results showed that ‘Flamino’, ‘Henri’, and ‘Shaniaria’ had the highest rank in terms of color, texture, smell, and
taste. While ‘Royziana’ had the lowest average. ‘Flamino’ had the highest chlorophyll index (36.91), which was
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not significantly different from the ‘Nectared’, ‘Henri’, ‘Shaniaria’, ‘Taj No. -1 and -2’. ‘Henri’ genotype with
44.6 kg yield, 3.55 kg/cm? fruit tissue firmness, and 16.39% soluble solids showed statistical superiority in
quality traits. ‘Flamino’ and ‘Shahlil-1°, with 138.76 and 129.51 g, respectively, had the highest fruit weight,
increasing 32.97 and 28.19% compared to the control. In the second year, due to more growth and increasing the
age of the tree naturally, increased tree height (22.41%), trunk diameter (79.8%), crown of the tree (73.3%),
chlorophyll index (5.16%), fruit weight (35.06%), and fruit flavor index (28.46%) were observed compared to
the first year. Tree yield was positively and significantly correlated with tree height and fruit tissue firmness and
negatively and significantly correlated with fruit length, fruit width, and stone length. Tree height, crown of the
tree, fruit width, stone weight, and fruit weight entered the regression model, finally explaining 55.91% of the
tree yield changes.
Conclusion

In general, ‘Flamino’, ‘Nectared’, and ‘Henri’ are recommended for cultivation in Khorasan Razavi
province's climatic conditions due to their high pomological and phonological traits as superior nectarine
genotypes.
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Table 1- The soil physicochemical properties of Khorasan Razavi Agricultural and Natural Resources Research Center
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Table 2- Two-years average (2018-2019) of flowering date, flowering period, and harvest time of nectarine cultivars and
genotypes studied under Khorasan Razavi climate conditions
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Genotypes and First bloom Full bloom End of flowering Flowering period Harvest time
cultivars (day)

‘Flamino’ g5’ 12/27 01/03 01/13 16 05/13
‘Nectared” ‘s’ 12/28 01/03 01/12 14 05/06

‘Henri” ‘¢’ 01/03 01/08 01/23 20 06/09
‘Shaniaria’ ‘| L’ 01/02 01/05 01/22 20 05/19
‘Royziana’ ‘Gl ;) 01/02 01/06 01/15 13 05/28
Taj-1" o)l gV’ 01/02 01/05 01/17 15 05/11
‘Taj-2> ¥ oyl gl 01/03 01/05 01/18 15 05/16
‘Shalil-1” 4 Ly’ 01/01 01/04 01/16 15 05/19
“Andrros’ € ug,s7 12/29 01/03 01/16 17 05/20
‘Sungold” ‘us L 12/28 01/04 01/15 18 05/05
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Table 3- Compound variance analysis of the effect of genotype on morphological, pomological, and physiological
characteristics of nectarine under Khorasan Razavi climate conditions (2018-2019)
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error
oo
&l s - 6.98 6.13 17.28 6.74 1391 6.08 6.75 11.30
CV (%)
) o L o N O T =
Br A Jgb . Wb (59 e . cdl
P Qwd e gawl i Jglomo : dgm0 b
W15 Stone Stone ” Eruit
Stone i pH Titratable  Soluble . Flavor
df length ) weight g . tissue ;
width acidity solids fi index
irmness
b 1 155.8* 230.7* 3.29ns 0.047 ns 1.47** 9.07ns 0.58 ns 267.9*%*
Year (Y)
e 4 11.55 13.03 1.48 0.028 0.012 2.49 0.07 10.55
Error (1)
2D
Genotype 9 64.58** 41.33** 8.97** 0.237** 0.36** 4.68** 6.41** 43.72**
(©)
Y xG 9 99.51** 61.19** 2.64** 0.083** 0.26** 12.14%* 0.100 ns 15.33**
J5 sl
Total 36 4.54 5.39 0.28 0.017 0.014 0.56 0.056 3.33
error
oo
Oy - 6.73 9.32 8.33 4.28 9.20 4.89 16.33 14.47
CV (%)
** 0% ns

Jopd Vg0 Jlois! gokaw 3 )by gxe g )0 dze g cad i F
ns, * and **: non-significant and significant at 5 and 1% of probability levels, respectively.
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Table 4- The effect of different years on morphological and pomological characteristics of nectarine genotypes and cultivars
under Khorasan Razavi climatic conditions (2018-2019)

cé s glis ) &5kl zb o o dd Job  dd oy JU AR oW
Jus Tree Trunk Cé :: uT; ’ Stone Stone gl yid b
Year height diameter Crown weight (g) length width Titratable Flavor
(cm) (cm) volume (m?) (mm) (mm) acidity index
Jol Jl
(\¥av) 201.64 b 3.9b 0.331D 66.5 b 33.27a 26.86 a 1454 10.63 b
First year
(2018)
po> Jlo
(YY) 259.9a 194a 12472 10241a  30.05b 22.94b 114b 14.86a
Second year
(2019)
LSD 8.44 0.37 0.71 4,99 1.11 1.21 0.06 0.39
(0.05%) ' ' ’ ' ’ ' ' ’

b e b gxe M3 s 903l B luoyd O Jless] prdaw 3 I ime BB 392 g osimd U5 asliie pé by >
Non-identical letters indicate significant difference at 5% of probability level according to LSD test.
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Table 5- The morphological, pomological, and physiological characteristics of 10 nectarine genotypes and cultivars under
Khorasan Razavi climatic conditions (2018-2019)

zb o

LS iats) s gl ?ruﬁf Cé S 2 (S 2,5des o5 Job om0 85
Genotype or cultivar Tree height (cm) diameter Crown of Chlorophyll Yield_1 Fruit length Fruit width
(cm) the tr)ee (m? index (kg.tree™) (mm) (mm)
‘Flamino’ ‘g..’ 245.33 ab 12.03¢c 0.998 b 36.91a 21.42¢ 52.13a 54.77 a
‘Nectared” ‘5,5’ 210.92d 9.78 ef 0.527 cd 36.08 ab 2282¢ 43.63b 49.88 b
‘Henri® ‘s, 257.25a 13.06 b 0.960 b 35.81 abc 446a 42.94b 41.78 d
‘Shaniaria’ ‘b’ 253.17 ab 13.0b 1.029 ab 34.62a-d 22.54c¢ 52.76 a 52.33 ab
‘Royziana’ ‘Uz, 188.67 ¢ 9.28 f 0.345d 34.13 bed 15.87d 45.26 b 46.23¢c
“Taj-1" Y oyless g 254.03 a 10.45 de 0.658 ¢ 34.23a-d 31.53b 39.42¢ 40.5d
“Taj-2" ¥ ojless gl 221.25 cd 10.51 de 0.616¢ 34.4a-d 20.2¢ 39.1¢ 40.89d
‘Shalil-1” ‘v L7 218.33 cd 14.18 a 1119a 32.65de 21.35¢ 51.23a 52.93 ab
*ANIToS” ¢ gl 234.33 bc 13.1b 1.041 ab 33.24 cde 19.82¢ 5176 a 51.34ab
‘Sungold” “us L’ 224.42 cd 11.08d 0.657 ¢ 3129 15.34d 52.63a 53.96a
LSD (0.05%) 18.88 0.83 0.159 271 3.83 3.35 3.83

b oo o me M) il g0l 3o o> B Jlein] prdaws 53 4lo re B 3939 simd U5 aliie i By >
Non-identical letters indicate significant difference at 5% of probability level according to LSD test.
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Continued Table 5- The morphological, pomological, and physiological characteristics of 10 nectarine genotypes and cultivars under
Khorasan Razavi climatic conditions (2018-2019)

5L J JJG & o] Sol> 3‘9" L
L ARt 90 09 P o Gd 33 . - Jsloxe i b pasli
Genotype or Fruit Stone Stone S D Ogel yid Tissue
) . - tone - Soluble . Flavor
cultivar weight length width - pH Titratable ’ firmness .
weight (g) ax solids index
©) (mm)  (mm) acidity iy (kg/em)
‘Flamino’ ‘gioM8’ 138.76 a 33.43Db 24.1 cde 7.93a 2.65f 1.39 bc 14.58 ef 090e 10.99b
‘Nectared” 3,lss’ 73.42¢ 28.51 de 29.22a 4.61d 2.99 de 1.83a 14.69 def 2.45b 8.16 ¢
‘Henri’ ‘¢ 95.48 b 26.44 e 20.84 f 7.78a 3.15bc 1.50b 16.39 ab 355a 1155b
‘Shaniaria’ ‘L,liLs’ 79.81¢c 33.68Db 25.4 bed 711b 2.84¢ 1.27 cd 14.23 f 0.83e 12.26b
‘Royziana’ ‘bl 3, 72.93¢c 30.66 cd 23.32def 5.98¢ 3.32a 1.06 ef 17.02a 092e 16.16 a
Taj-17 ‘Y oled g 52.58 d 30.33 cd 22.32 ef 4.74d 3.1lcd 1.16 de 15.74 b 0.34f 1456 a
Taj-2" ¥ o lod g’ 50.35d 29.13d 23.33 def 499d 3.1 bcd 1.07 ef 14.97 c-f 0.28f 1452a
‘Shalil-1* ‘L& 129.51a 37.62a 28.11ab 6.62 b 3.15bc 131c 15.46 cd 1.25d 12.17b
SANdrros” ¢ g sl 58.73 d 32,51 bc 26.79 abc 7.09b 3.27ab 1.33¢ 15.42 cde 2.0c 11.74 b
‘Sungold” ‘5 L’ 93.0b 34.32b 25.55 bed 6.7b 3.05cd 10f 14.6 def 199¢ 15.36a
LSD (0.05%) 11.17 2.49 2.71 0.61 0.15 0.13 0.87 0.27 1.78

23l o o ime BB s 90l Bub Mo yd O Jlosinl o )3 I gime OS] 3gm g osimdUis asliie pué By y>
Non-identical letters indicate significant difference at 5% of probability level according to LSD test
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Table 6- Two-years average of the panel tests of nectarine cultivars and genotypes studied under Khorasan Razavi climate
conditions (2018-2019)

P8l 9 iyl Cudls 2 oo ) el # Taste aab o i
Genotypes and cultivars Harvest time Color Texture Smell General acceptance

‘Flamino’ ‘M’ 05/13 4.85 4.9 4.9 4.75 4.85
‘Nectared” ‘5,5’ 05/06 4.7 4.35 4.4 4.75 4.55
‘Henri’ ¢ 0’ 06/09 4.85 4.9 5.0 4.95 4.92
‘Shaniaria’ ‘i L’ 05/19 5.0 4.9 4.75 4.85 4.87
‘Royziana’ ‘uj,s,’ 05/28 3.65 3.25 3.0 3.35 331
Taj-1” Y oot gl 05/11 3.8 4.65 5.0 4.85 4.57
“Taj-2" ¥ o)les 27 05/16 3.06 3.65 4.1 4.16 3.75
‘Shalil-1> 4y Ly’ 05/19 4.55 4.9 4.35 4.3 4.52
“ANdITos” € g, 05/20 4.8 4.8 4.8 4.75 4.78
‘Sungold’ ‘5 L’ 05/05 4.9 4.9 4.9 4.55 4.81

PTPCS WA JPRPES ;l@w':\‘ chwgio ¥ LM.J PRV W IF R L VR
General acceptance: 1: very bad, 2: relatively bad, 3: moderate, 4: relatively good, 5: very good
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Table 7- Simple correlation between pomological, morphological, and physiological characteristics of 10 nectarine genotypes
and cultivars under Khorasan Razavi climatic conditions (2018-2019)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

4 - - -
5 033 - - -

6 - - - - -0.36

7 - - - - -0.44 10857

8 048 059 066 - - 045 0.37

9 - - - 035 -032 058 050 -

10 - -0.32 - -0.31 = 0.36  0.40 - 2

11 030 033 049 - - 062 039 | 063 030 -

12 ; : - - - - - -0.33 - - -
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1: Plant height; 2: Trunk diameter; 3: Crown of the tree; 4: Chlorophyll index; 5: Yield; 6: Fruit length; 7: Fruit width; 8: Fruit
weight; 9: Stone length; 10: Stone width; 11: Stone weight; 12: pH; 13: Titratable acidity; 14: Soluble solids; 15: Fruit tissue
firmness; 16: Flavor index
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Table 8- Stepwise regression for yield as dependent variable and other traits as independent variable

Term Coef SE Coef T-Value P-Value
ol sae 17.23 7.03 2.45 0.018
(X1) csp glasy 0.1371 0.0299 4.58 0.000
(X2) 63 26w -0.0759 0.0269 -2.82 0.007
(X3) ogs0 oy -0.844 0.118 -7.14 0.000
(X4) d 39 1.814 0.593 3.06 0.003
(X5) ogue <S5 139 12.56 2.45 5.13 0.000

R-Sq(adj)= 55.91%
Y=17.23+ 0.1371 (X1) — 0.0759 (X2) - 0.844 (X3) + 1.814 (X4) + 12.56 (X5)
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