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Analysis of genetic variation of sugar and acid contents in F, population

of apricot derived from ‘ Chuanzhihong’ x‘Luotuohuang’
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('Beijing Academy of Forestry and Pomoloy Science, Beijing 100093, China; *Key Laboratory of Biology and Genetic Improvement of
Horticultural Crops (North China), Ministry of Agriculture, P. R. China, Beijing 100093, China)

Abstract: [Objective]The objective of present study is to analyze the genetic variation of sugar and ac-
id contents in apricot F, population in order to provide a basis for selecting parents in cross breeding of
apricot. [Methods]Crossing was carried out between ‘Chuanzhihong’ and ‘Luotuohuang’ in Beijing.
The contents of sucrose, glucose and fructose of the fruits of two parents and their progenies were inves-
tigated with ion chromatography, and malic acid and citric acid were determined by high performance
liquid chromatography (HPLC) method. About 1 kg fruits with the same maturity for each hybrid indi-
vidual were randomly taken from the middle of the peripheral crown in four directions on 9: 00—
11:00, and then put into a 4 C box and brought back to the laboratory. The fruits were kept at 4 C in a
fridge and evaluated within 1 day. The samples for each hybrid were divided into 3 portions as three
replicates. The middle of pulp was homogenized and divided into 2 parts and stored in the refrigerator
at =70 ‘C. One part was used to determine the contents of sugars, and the other to determine the con-
tents of acids. Five trees of each parent were selected to determine the content of sugar and acid compo-

nents, and the sampling method was the same as above. The contents of sugar and acid components
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were used to calculate the variance of the parents. The solutions of the apricot hybrids containing re-
leased sugars were detected by Dionex ICS-3000 Ion chromatograph. Sucrose, glucose and fructose
were separated on CarboPac PA1 4 mmx=250 mm (with a CarboPac PA1 4 mmx50 mm guard column)
at 30 ‘C with injection volume of 10 pL using 200 mmol - L' sodium eluting hydroxide as leaching lig-
uid at the rate of 1 mL - min"' detected by pulsed amperometric detector (Au electrode). The organic ac-
ids of apricot hybrids were analyzed by Dionex P680 High-performance liquid chromatography. Malate
and citrate were detected with a DIONEX PAD-100 detector. The Agilent poroshell 120 SB-C18 col-
umn (250 mmx 4.6 mm i.d., 2.7 um particle size) with a guard column cartridge (Sunchrom C18 car-
tridge) was used to maintain at 30 ‘C. Samples were eluted with 0.02 mol-L" M solution (M indicated
A B=99.5:0.5, A indicated that 2.28 g K,HPO,-3HO dissolved in 1 L of water, adjusted with H;PO. to
pH=2.7; B indicates methanol) at the rate of 1 mL - min"' at pH=2.4 and detected by UV absorbance at
210 nm. [Results] The sucrose was the main sugar in soluble sugars of the fruits of apricot hybrids,
whose variation range was 67.60-109.10 mg-g"' and 19.50-92.60 mg-g"' in 2015 and 2016, respective-
ly. Sugar and acid components (except for the citric acid), total sugar and total acid showed a normal
distribution, indicating that they were quantitative traits controlled by multiple genes, while citric acid
presented a skewed distribution, implying that acid contents were qualitative traits and might be con-
trolled by both major gene and polygenes. The extreme values of different sugars, acid components and
total sugar and total acid indicated that there were some promising individuals in the progenies which
could be potentially used as parent for breeding high sugar or high acid apricot varieties. The popula-
tions exhibited a wide phenotypic variation in fructose, glucose, total sugar, tartaric acid, and total acid
contents where the coefficient of variation (CV) of sugar and acid contents were over 20%, and the
range of acid contents was higher than that of sugar contents, indicating that there was a larger selecting
potential for acid content. The content of sucrose, citric acid and total acid of the hybrids were lower
than the medium value, representing a decline variation. The broad sense heritability (/) of fructose,
glucose, total sugar, citric acid and total acid contents were over 0.70, in which the /° of sucrose was
higher than that of glucose, fructose and total sugar and citric acid was higher than that of malic acid, in-
dicating that variations of these traits mainly resulted in inheritance.l Conclusion]Sucrose, glucose, fruc-
tose and malic acid were the quantitative traits controlled by the multiple genes, while citric acid might
be qualitative traits and might be controlled by both major gene and polygenes in the F, population of
‘Chuanzhihong’ and ‘ Luotuohuang’.
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The box represents the central distribution of data. It indicates the distribution for 50% of the data. The middle line represents the center of the da-

ta, and the data between the upper and lower cut-off lines contains 99% of the sample data. The ° of upper and lower cut-off lines indicates the ex-

treme value beyond the body value. The number of samples in 2015 and 2016 is 59 and 92, respectively. The same below.
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Fig.1 Content and distribution of sugar components in apricot F, population fruits
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Fig. 2 Content and distribution of acid components in apricot F; population fruits
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Fig. 3 Frequency distribution of sugar contents in apricot F, population fruits
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Fig. 5 Frequency distribution of total acids and sugars in apricot F; population fruits
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Table 1 The hereditary variation of sugar and acid components in apricot F, population fruits
SEA Parents F. 4K F, population
T (N A EUAR S S ARG RE Y& UiLiq
v a}; Trai: R LT B SEACTEME RACTEMEE e AR AR AR

Chuanzhihong Luotuohuang

Cross parents Progeny average value+ Coefficient of Broad sense

value standard deviation variation, CV/% heritability, H’
2015 w(IEHE) Sucrose content/(mg - g") 92.10£5.17  80.30+5.60  86.20 84.21+7.84 12.77 0.88
(i % F¥) Glucose content/(mg-g") 21.50+1.17  8.51+£0.57  15.01 16.33+1.13 29.70 0.87
o(3HE) Fructose content/(mg- g”) 8.89+0.56  4.24+0.23 6.57 7.24+0.44 39.72 0.78
oCERR) Malic acid content/(mg-g")  3.8320.22  9.43+0.88 6.63 7.48+0.60 56.68 0.75
ot R) Citric acid content/(mg-g")  13.40+1.33  0.46+0.03 6.93 4.08+0.68 110.65 0.85
() Total sugar content/(mg- g")  122.49+10.98 93.05+6.09  107.77 107.66+7.74 12.46 0.81
(M FR) Total acid content/(mg- g") 17.23£1.37  9.80£0.53  13.56 11.57+0.78 4421 0.83
W% L Sugar-acid ratio 7.11£0.69  9.41£0.91 8.26 9.31+0.52 63.42 0.98
2016  w(IEHH) Sucrose content/(mg- g 59.2044.91 48.60+2.66  53.90 48.1242.71 27.11 0.85
(i %I¥E) Glucose content/(mg - ") 16.7041.10  11.10£0.81  13.90 14.99+1.04 25.52 0.84
w(AHE) Fructose content/(mg- g") 6.76+0.45 3.95+0.25 7.33 8.46+0.52 38.39 0.82
w(CERR) Malic acid content/(mg-g')  2.14+0.18  8.99+0.59 5.57 7.53+0.32 44.71 0.82
o(tF1R) Citric acid content/(mg-g')  12.25+0.62  0.71+0.06 6.48 4.43+0.47 109.84 0.88
(/3 5E) Total sugar content/(mg- g')  82.66+6.54  67.59+3.68  75.13 71.57+6.16 21.30 0.71
(4 TR) Total acid content/(mg- g") 1439122 9.70£0.90  12.05 11.96+1.19 38.90 0.77
PERR L Sugar-acid ratio 5744030  6.97+0.63 6.36 5.98+0.43 67.64 0.93
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