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Evaluation of early ripening hybrid grape genotypes in terms of yield and crop quality
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ABSTRACT

Breeding of table grapes to obtaine new superior seedless cultivars have a great importance in its marketing. Six new
bred early ripening hybrids, derived from crosses among four seedless male parents and seven seeded female parents
were compared with “Yaghouti’ cultivar. In this study, yield and qualitative traits were studied in randomized
complete block design with eight replications (8 plants per hybrid) in horticultural research station of College of
Agriculture and Natural Resources, University of Tehran during years 2014 and 2015. All hybrids ages were 4 to 5
years old at the time of evaluation and were trained as head pruning. The results of means comparisons showed
significant differences among hybrids for all measured traits. In terms of ripening time, genotypes Ss; and I,; with
average of 53 and 59 days were ripened earlier than “Yaghouti’ (69 days). Hybrids I;q and Ejo, had maximum berry
size while “Yaghouti’ had the lowest. Hybrid Ss; had highest ratio of sugar to acid. However, hybrid 14 and
“Yaghouti’ cultivar had the highest and lowest single seed fresh weight. In panel test of seed trait, hybrids Ss;, I,; and
113 were recognized as completely seedless, C,s as semi seedless, and I, and E;q as seeded hybrids. Considering all
qualitative and quantitative traits, two hybrids (Ss; and 1,;) were selected as superior early ripening seedless hybrids.

Keywords: Panel test, seed fresh weight, seedless, ‘Yaghouti’.
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Table 1. Measured quantitative and qualitative traits and methods of measurement

Traits Unit Measurement method
Seed panel test Code 1) Completely seedless, 2) Semi seedless, 3) Semi seeded, 4) Completely seeded
Bunch density Code 1) Very loose, 2) Loose, 3) Medium, 4) Dense, 5) Very dense
Berry shape Code 1) Oblong, 2) Narrow elliptic, 3) Elliptic, 4) Round, 5) Oblate, 6) Ovate, 7) Obtuse-ovate,
8) Obovate, 9) Arched
Berry color Code 1) Green-yellow, 2) Rose, 3) Red, 4) Red-grey, 5) Violet, 6) Blue-black
Ease of detachment from pedicel Code  3) Difficult, 5) Slightly easy, 7) Very easy
Berry skin thickness Code  3) Transparent, 5) Medium, 7) Thick
Anthocyanin coloration of flesh Code 1) Without, 3) Low, 5) Medium, 7) High, 9) Very high
Firmness of flesh Code 1) Soft, 3) Semi firm, 5) Firm
Juiciness of flesh Code 1) Lowjuicy, 2) Slightly juicy, 3) Very juicy
Time of bud burst Day  Days after March 20
Time of flowering Day  Days after March 20

Vine yield Kg  Yield per vine
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Table 2. Results of compound analysis of variance of quantitative traits in years 2014 and 2015

Time of Time of Cluster] Cluster

Cluster

Berry| Berry  Berry Ripening

sov df bud burst flowering ength  width weight ength width  weight Berry size period Tss pH
Block 7 12.58™  512™ 169" 3.13™  2079.8™ 0.9™ 0.5™  0.03®  338.03" 7.74™ 153"  0.68™
Year 1 549.14™ 0.14™ 63.05" 2552 104255.85" 13.717 23847 0297 12599.42" 211497 129157 9.77"
Genotype 6 16889 26.28™ 27.26™ 13  16470.16" 50.62" 2243 173" 17815.84” 1367.34" 1.94"  0.15™
BlockxYear 7 8.46™ 2.04™ 3757  1.59™ 15.15"™ 0.79™  0.8™ 0.062" 349.36™ 479"  40.96°  0.01™
YearxGenotype 6 15577 18317  44™ 10677 472124 292" 457 049® 1827.27" 191.34™ 2492 0.87"
BlockxGenotype 42 9.49™ 8.49™ 283" 2997 189479  0.62™  07®  0.03® 370.46™ 18287  153™  0.03ns
Error 42 8.64 4.20 2.94 1.62 1146.63 0.89 113 0041  508.64 7.9 2.78 0.045
CV (%) 14.27 4.06 1417 1777 25.70 6.56 815  13.25 13 5.29 8.16 5.5

Sl g BT 055 5 3o )0 ) 50 Jleis| mhaw jo lo ixe s g 5

* ** ns: Significant difference at P< 0.05 and P< 0.01 and non-significant, respectively.
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Continue of table 2. Results of compound analysis of variance of quantitative traits in years 2014 and 2015

Seeds fresh weight Seeds dry weight

Single seed  Single seed  Percent of

sov ar TA TSSITA Yield (10 berries) (10 berries) fresh weight dry weight empty seeds
Block 7 0.004™ 280.76™  2462949.21™ 2498.89™ 2136.64™ 9.71™ 115™ 136.03™
Year 1 0.28™ 2608548~ 10611142447  123642.18" 16248.94"™ 51.42"™ 15.42™  437353™
Genotype 6 0.028™ 1407.81™ 19097624.11" 467668.91" 274537.54" 943.48™ 575117  3303.02"
BlockxYear 7 0001™ 241.81™  1533703.99™ 2726.58"™ 2176.55™ 9.38"™ 5.76"™ 226.8"™
YearxGenotype 6 0547 4441.29™ 5370949.54” 8202.1" 2768.61" 22377 6.52" 2329.217
BlockxGenotype 42 0.003™ 199.18™  1998995.39" 4027.56"™ 3575.1" 8.49" 18.05” 229.69"™
Error 42 0004 3959 5461917.87 3645.65 2513.19 16.14 5.29 184.11
CV (%) 21.99 22.95 40.28 3459 46.96 28.17 51.35 28.98

SIS sixe B 895 5 2oy ) 90 Jloiol mhaw jo jlo sixe NS g sk e
*, ** ns: Significant difference at P< 0.05 and P< 0.01 and non-significant, respectively.
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Table 3. Comparisons of means of quantitative traits of genotypes with LSD test (P< 0.05) in years 2014 and 2015

Grape Time of Time _of Length of ~ Width of Clu_ster Berry Bgrry Be_rry B«_erry Ripeping Yie_ld of
Genotypes bud burst  flowering cluster cluster weight length  width  weight size period vine
(Day) (Day) (cm) (cm) (9 (mm)  (mm) @ (mm’) (Day) (Kgn)

Cxs 26.18° 63.68° 13.78° 9.92° 2034 1351° 11.81% 146" 16051° 70.81° 4.68®
Eio 22.68° 63.62° 12.48* 7969  167.99° 14.42° 134° 19°  19497*  80.77° 3.63™
lo 17.3° 61.06% 11° 973  161.75° 157° 12.69° 178 200.2°  70.62°  4.16™
I 185° 60.25° 12.55° 872"  14384™ 1175% 11.72¢ 114° 138.94%  747%° 5.15°
Iz 19.68° 61.43% 10.33° 757 102.25°  13.75° 12.49° 148" 17213 59.33¢ 2.09°
Se1 24° 62.06%° 13.06° 8.89%°  15565™ 13.64° 1161 139" 159.14° 53.37° 2.66%
“Yaghouti’ 19.25° 62.37% 10.73° 801  12691% 1026° 965 098" 102.89° 69.12°  3.25%

Al gl gre gl wo e iy a0 S yiie By SO BBlas il slalens gi e o
Similar letters in each column indicate no significant difference at 5% of probability level.
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Table 4. Comparisons of means of chemical traits of genotypes with LSD test (P< 0.05) in years 2014 and 2015

Grape Genotypes TSS (Brix) pH TA (%) TSSITA
Cus 16.04° 3.62° 0.29% 64.24°
Eo 20.34? 3.41° 0.28% 79.92%
I 18.14° 3.41¢ 0.24% 77.45®
13 16.27° 3.74% 0.3® 61.63°
I 19.05° 3.79° 0.25" 744
Ss1 17.06° 4.06% 0.2¢ 88.37°
“Yaghouti’ 19.02° 3.47¢ 0.32° 79.92%

5,05 g I s Dglds o 0 iy s Ho S e B> G JBlas gl sle Sl e e o
Means with similar letters in each column indicate no significant difference at 5% of probability level.
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Table 5. Comparisons of means of seed traits of genotypes with LSD test (P< 0.05) in years 2014 and 2015

Grape Seeds fresh weight Seeds dry weight Single seed fresh Single seed dry Percent of empty
Genotypes of 10 berries (mg) of 10 berries (mg) weight (mg) weight (mg) seeds

Cys 203.06° 110.42° 7.78° 4.69° 62.19%
Eio 401.62° 324.67° 14.46° 13.63 28.5°

lio 428.72° 297.96* 23.76° 16.88% 54.93™
lis 75.6° 53.03° 5.26" 3.66° 54.77%
Iy 35.59" 24.73° 4.76° 2.54° 45.79°
Ss1 70.49% 33.55° 4.94° 2.87° 67.38°
‘Yaghouti’ 38.13¢ 24.64° 3.35° 2.38° 33.81°

W50 gl sre D9l wo o iy mhaw j0 S e By SO Blas slls sl jlens e e o

Similar letters in each column indicate no significant difference in 5% level.

WAFAWYAY GlaJlo jo lacudsiy jds Camdy (o 0Ll 6 F Jgax
Table 6. Results of seed panel test of genotypes in years 2014 and 2015

Grape Genotypes Judge 1 Judge 2 Judge 3 Judge 4 Mean
Cys 2.18 2.18 2.37 243 2.3
E1o 3.25 331 3.06 3.43 3.27
110 3.68 3.8 3.93 4 3.88
l13 1 1 1 1 1
lpy 1.06 112 1 1.06 1.06
Ss1 1 112 1.06 1 1.05
“Yaghouti’ 1 1 1 1 1

13 Sl YIO 51 s g ooy Lo /O B Y10 el g Lo YIO 5 1/0 cails o SalS VO b ) 2 o0 pos 4y )b
Rating values: 1-1.5 completely seedless, 1.5-2.5 semi seedless, 2.5-3.5 semi seeded, and more than 3.5 completely seeded.
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Table 7. Simple correlation coefficients among seed traits

Seeds fresh weight Seeds dry weight Single seed Single seed Percent Panel
/ 10 berries / 10 berries fresh weight dry weight Empty seeds test
Seeds fresh weight 1
Seeds dry weight 0.977” 1
Single seed fresh weight 0.925" 0.917” 1
Single seed dry weight 0.901™ 0.928” 0.969™ 1
Percent empty seeds 0.290 0.369 0.308 0.425~ 1
Panel test 0.812" 0.823" 0.822" 0.932” 0.378" 1

*, **: significant at 5% and 1% of probability levels respectively Doy ) 90 Jlisl mlaw jo lo pae s

055l gt S b Billae bacudsis (25 Dlao a0kl A oo
Table 8. Scoring of quality traits of genotypes according with grape descriptor

Genotype Bunch Ease of detachment Berry  Berry Anthocyanin Berry skin  Juiciness  Firmness
yp density from pedicel shape  color coloration of flesh thickness of flesh of flesh
Cos 7 5 6 5 3 5 2 2
E1o 5 7 5 5 2 2
lio 5 5 7 5 5 5 2 2
lis 7 5 5 1 1 3 3 1
I 5 5 4 5 5 5 2 2
Ss1 5 5 7 5 5 7 1 3
‘Yaghouti’ 7 5 4 5 5 3 2 2
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Table 9. Final conclusion based on evaluated traits in grape genotypes

Semi seedless & seeded

Completely seedless

Genotype / Traits

|10

Eio Ss1 l13 ‘Yaghouti’

N
~

C25
Berry size 2
Berry weight 3
Yield 4
Single seed fresh weight 3
Period of ripening 2
Bunch density 1
Ease of berry detachment from pedicel 3
Firmness of flesh 2
Panel test 2
Final conclusion 22
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Minimum (unfavorable traits) to maximum (favorable traits) scores in considered trait has been shown by 1 to 4, respectively.
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Figure 1. The earliest grape genotypes obtained from a breeding program at University of Tehran in comparison with
“Yaghouti’ cultivar
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