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ABSTRACT

Damages caused by spring frosts are the most critical factor in reducing apricot production. The selection of cultivars
tolerant to spring frost has been regarded as the most straightforward strategy to reduce late spring frost damages. To select
frost-tolerant genotypes with suitable fruit quality, 1000 hybrids resulting from hybridization between two genotypes,
Noori_DirrasxRajabali, were evaluated for two years, 2020 and 2021, in the Agricultural Research Station of Bastam
Shahroud. Phenological and pomological traits as well as spring frost tolerance were recorded naturally. Frost tolerance was
determined by counting the number of healthy and damaged flowers or fruits on three random branches in each tree after the
onset of frost. The last critical damaging temperatures in the first and second years occurred at -5 and -4 °C, respectively.
Hybrids No. 7-74 with 60% and No. 12-64 with 41% tolerance of spring frost were identified as the most tolerant hybrids in
the first and second years, respectively. Evaluation of the fruit of 51 tolerant genotypes in the second year showed that there
was a great variety in the most traits among the offsprings. Ranges of 45 days to ripening, 37 g fruit weight, 13 ‘Brix total
soluble solids, and 1.933 kg/em® fruit firmness were observed among the hybrids. A comparison of the two-year frost
tolerance mean of hybrids showed that 10 hybrids, 7-74, 10-65, 11-43, 12-11, 12-31, 12-47, 12-64, 13-29 and 14-16 were
superior compared to the commercial tolerant genotype (Jahangiri) and could be candidates for propagation and adaptation
experiments to achieve frost-tolerant cultivar with good fruit quality.

Keywords: Apricot cultivar Rajabali, frost damage, stress tolerance, yield.
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Table 1. Flowering date and the level of spring frost tolerance of 18 new apricot hybrids in Agricultural Research
Station of Bastam Shahroud in 2020.

No  Hybrid No.  Flowering date Frost tolerance (%)

No  Hybrid No.

Flowering date Frost tolerance (%)

1 2-61 19 March 21
2 7-74 16 March 60
3 8-62 16 March 21
4 9-34 15 March 12
5 10-44 24 March 21
6 10-60 19 March 20
7 10-65 16 March 32
8 11-43 16 March 33
9 12-11 19 March 12
10 12-21 19 March 11

11 12-31 16 March 13
12 12-47 17 March 36
13 12-64 15 March 11
14 13-29 16 March 31
15 13-30 19 March 42
16 14-16 19 March 41
17 15-19 19 March 22
18 15-56 16 March 10
19 Jahanghiri 18 March 10
20 Rajabali 15 March 0
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Figure 2. Normal fruiting of apricots in hybrid 12-64
on 15 June 2021.
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Figure 1. New apricot hybrid (7-74) tolerant to spring
frost, one week (A) and two weeks (B) after the frost
of April 2020.
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Table 2. Descriptive parameters of the studied attributes in 51 spring frost tolerant apricot hybrids in Agricultural
Research Station of Bastam Shahroud in 2021.

Attribute Minimum Maximum Mean Range CV (%)
Flowering (date) 17 March 23 March 20 March 6.00 2.83
Ripening (date) 16 June 1 Aug 2 July 45 6.04
Frost tolerance (%) 5.00 41.00 13.04 36.00 61.14
Fruit length (cm) 3.66 5.54 4.61 1.88 10.46
Fruit: ventral width (cm) 2.83 4.18 3.50 1.36 7.21
Fruit: lateral width (cm) 322 4.63 3.95 1.42 7.62
Fruit weight (g) 20.37 56.56 35.45 36.19 18.87
Stone weight (g) 1.44 3.29 2.16 1.86 20.48
Flesh firmness (kg/cm?) 0.267 2.200 0.744 1.933 50.18
TSS (°Brix) 12.00 25.00 16.51 13.00 17.44
Ph 3.89 522 4.40 1.33 6.93
Total acidity 0.23 1.64 0.67 1.41 38.18
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Table 3. Correlation coefficients between quantitative traits of apricot genotypes in Agricultural Research Station of

Bastam Shahroud in 2021.
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Flowering date 1.00
Ripening date -0.03"™ 1.00
Frost tolerance (%) 0.17™  0.02™ 1.00
Fruit length -0.09™ 0427 0.14™ 1.00
Fruit: ventral width ~ -0.17™  -0.04™ -0.03™ 046~ 1.00
Fruit: lateral width -0.16™  0.01™ 0.06™ 0.66° 0787  1.00
Fruit weight -0.08™  0.08™ 0.10® 0.76" 0.727 0.85" 1.00
Stone weight -0.08™  -0.35"  -0.05™ 032" 0.547 0547 0.607 1.00
Flesh firmness -0.12™  0.23™  -0.08™ 030™ 0.08™ 020™ 020™ -0.04™ 1.00
TSS 0.19™  -0.50" -0.02™ -045" -0.01™ -0.16™ -0.11™ 0.04™ -0.21™ 1.00
pH 0.03™  -021™ 0.10™ -020™ 0.09" -0.03™ 0.05™ -0.07™ -0.33" 0.54" 1.00
Total acidity -0.03™  -0.03™ -0.14™ -0.02™ -0.01™ -0.01™ -0.12™ 0.06™ 0.30" -0.14™ -0.78" 1.00
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* %% ns: Significantly difference at 5 and 1% of probability levels, and non-significantly difference, respectively.
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Table 4. Mean comparison of characteristics of 10 new spring frost tolerant apricot hybrids in Agricultural Research
Station of Bastam Shahroud in 2021.
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2 1065 17March 29 June 24° 435 342%  381° 347°% 218° 2775° 140 437 0.87
3 1143 17March 29 June 25" 468 344® 395% 326% 177 0673 140 443 054
4 12-11 17March  SJuly 15° 484° 380" 415® 472° 284 0625™ 160 441 0.64
5 1221 19March 25June 16° 3.96° 332° 391%™ 314%° 188 0930° 180 485 0.39
6 1231 17March 23 June 15° 447 365 390%™ 350°% 231° 0925° 150 429 0.2
7 12-47 17March 21July 27° 553a 352%  431°  429° 223° 1.600° 160 421 094
8 1264 17March 20June 26° 4.14% 283°  338¢ 253' 1.74¢  0425° 19.0 452 0.64
9 1329 17March 29 June 23* 436  330° 3.81° 297° 205* 0743 150 429 0.60
10 14-16 22March 11July 37° 490° 335° 393> 363° 231° 0580™ 160 420 0.58
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* In each column, means with similar letters are not significantly different at 5% probability level.
**: Two years (2020 and 2021) mean.
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Figure 3. Fruit shape of 10 selected new apricot hybrids tolerant to late spring frost.
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