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Effects of different training systems on the fruit quality in Yuluxiang pear
BAI Mudan', ZHANG Xiaowei', LIU Xiaoyu', HAO Guowei', WANG Yanping', YANG Sheng'"", RAN
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mology, Taiyuan 030031, Shanxi, China; *Xinjiang Deyunxingtai Agricultural Co., Ltd., Altay 836400, Xinjiang, China)

Abstract: [Objective] Yuluxiang pear (Pyrus bretschneideri Rehder) is a hybrid pear variety with Kuer-
lexiangli pear as the maternal parent and Xuehuali as the paternal parent. It has the characteristics of
high yield, excellent fruit quality, and good storage resistance. In recent years, it has gradually become
the leading variety in the layout of the modern pear fruit industry and the renewal of pear varieties. The
objective of the experiment is to explore the effects of different training systems on the amino acid con-
tent and fruit quality of Yuluxiang pear, so as to provide a reference basis for the suitable cultivation
mode of Yuluxiang pear. [Methods] Fifteen years old Yuluxiang pear trees were used as the test materi-
als, and five training systems, including slender spindle system, open-center system, free spindle sys-
tem, Double Arm Along- the- Row Trellis system (DAART) and delayed-open central leader system,
were selected for the study. The contents of free amino acids in the fruit were detected by using an AB
SCIEX 5500 QTRAP liquid chromatography mass spectrometry (LC-MS) instrument, and external and
internal quality of the fruits were measured. The external quality included the single fruit weight, longi-
tudinal diameter, transverse diameter, fruit shape index, and fruit color. The internal quality included the

soluble solids content (SSC), firmness, total soluble sugar content, and organic acid content. Moreover,
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statistical analyses were conducted to examine differences and correlations in free amino acid content,
external quality, and internal quality of the fruits. [Results] The results showed that different training
systems had no influence on the types of amino acids in Yuluxiang pear, based on a total of 16 kinds of
free amino acids detected. Among them, serine (Ser) had the highest content, followed by aspartic acid
(Asp), and histidine (His) had the lowest content. The total contents of free amino acids and essential
amino acids in the fruit with DAART system were the highest, while those with the free spindle system
were the lowest. This study systematically evaluated the effects of different training systems on fruit
quality characteristics. DAART system consistently demonstrated superior performance in multiple
quality parameters compared to other training systems. The fruits with DAART system showed the max-
imum single fruit weight, the greatest longitudinal diameter, and the optimal fruit shape index, along
with better fruit coloration. The highest SSC (13.57%) was observed in DAART system, showing signif-
icant differences (P<<0.05) compared to the slender spindle system, free spindle system, and delayed-
open central leader system. DPLAR system produced fruits with the highest total sugar content
(131.55%), which was significantly different (P<<0.05) from that of the delayed-open central leader sys-
tem and free spindle system. The lowest total acid content (2.62 g-L™") was recorded in DAART system,
with significant differences (P<<0.05) compared to the slender spindle system and open-center system.
A comprehensive correlation analysis revealed significant relationships between specific amino acids
and quality attributes in fruits. Isoleucine (Ile) had a significant negative correlation with longitudinal di-
ameter, fruit color a value and b value. Leucine (Leu) and lysine (Lys) had a significant positive correla-
tion with soluble solids content, fruit firmness and and total acid content, and a significant negative cor-
relation with fruit color L value and total sugar content. Valine (Val) had a significant negative correla-
tion with fruit color a value and b value. Threonine (Thr) had a significant negative correlation with
fruit color @ value. Phenylalanine (Phe) had an extremely significant negative correlations with longitu-
dinal diameter, fruit shape index, fruit color a value and b value. Methionine (Met) had a significant
negative correlation with total sugar content. Threonine (Thr) had a significant negative correlations
with fruit color a value. These findings demonstrate complex metabolic relationships between essential
amino acids and fruit quality parameters, suggesting potential biochemical pathways influencing pear
fruit development and maturation. These morphological advantages suggest that DAART system pro-
motes more favorable fruit development conditions compared to alternative training systems. The ob-
served improvements in both size parameters and color attributes are particularly significant for com-
mercial fruit production, as they directly influence marketability and consumer preference. [Conclu-
sion] DAART training system demonstrated significant advantages for Yuluxiang pear production. The
total amino acid content and fruit quality with DPLAR system were better, which is more conducive to
the growth of Yuluxiang pear.
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Table 1 Effect of different training systems on amino acids contents of Yuluxiang pear (mmol-g")
i acld St SPBIERER GOTOE R e
composition system DAART system system central leader system  system
bCRRER) e content 6.32+0.04 a 6.47£0.51 a 6.17+0.18 a 6.32+0.10 a 5.92£0.11 a
b(5EZ ) Leu content 2.100.11 ab 2.02+0.38 ab 2.62+0.57 a 1.88+0.10 ab 1.54+0.10 b
bUBZ2) Lys content 1.19+0.13 a 1.01£0.03 a 1.21£0.28 a 1.0240.11 a 0.81£0.11 a
b(HZ ) Thr content 24.28+0.54 ab 25.16£1.76 a 20.61£1.04 be 19.25£0.97 ¢ 21.01£1.55 be
b(HEER) Val content 20.76+0.82 a 20.64£1.11 a 20.74+0.96 a 20.87+0.68 a 20.30+0.43 a
bCRNZZ) Phe content 2.35+0.27 a 2.35+0.13 a 2.37+0.13 a 2.25+0.12 a 2.11£0.43 a
bCHRZER) Met content 5.68+£0.06 b 6.1240.79 b 7.97+0.45 a 7.89+0.45 a 6.57+0.34 ab
b(NAR) Ala content 23.70+2.03 a 25.14+1.93 a 24.76+3.84 a 20.62+0.67 a 20.69+0.91 a
bORAE ) Asp content 47.61+2.89 a 48.76+4.73 a 44.56+0.81 a 46.52+1.71 a 45414326 a
b(RATR) Glu content 29.51+1.72 a 26.56+1.30 ab 24.8242.03 b 22.52+1.28 b 26.08+0.38 ab
b(HZEE) Gly content 3.77+0.27 a 3.19+0.26 ab 3.13+0.30 ab 3.00£0.41 ab 2.82+0.15b
b(22ZJR) Ser content 49.78+1.02 a 52.82+2.79 a 52.24+3.34 a 49.47+2.68 a 48.04+1.17 a
b(IHE ) Pro content 6.88+0.42 a 6.62+0.18 a 6.06+0.82 a 6.12+0.15 a 5.94+0.51 a
b(IE ) Tyr content 0.79+0.10 a 0.70+0.03 a 0.74+0.08 a 0.84+0.07 a 0.79+0.11 a
b(ZHZ ) His content 0.47+0.06 a 0.42+0.08 a 0.54+0.14 a 0.45+0.05 a 0.34+0.05 a
bCRSEER) Arg content 0.75+0.10 a 0.74+0.07 a 0.68+0.08 a 0.76+0.08 a 0.64+0.07 a
bOLFRALM) 62.68+1.58 a 63.76+4.55 a 61.68+3.60 a 59.47+2.41 a 58.26+3.05 a
Total content of essential amino acids
bURAEER) 225.93£9.74 a 228.70+15.82 a 219.22+15.04 a 209.76£9.27 a 209.00+£9.56 a

Total content of free amino acids

VEARRVNG FRERORE P<0.05 K FPEREE. FE.

Note: Different small letters indicate significant differences at the P<<0.05 level. The same below.
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Table 2 Principal component analysis of 16 amino acids in

Yuluxiang pear

FIHEFL 2K Amino acid composition  PC1 PC2 PC3

SRR e 0.111 0.085 0.122
A Leu 0.095 0.294  —0.188
AT Lys 0.058 0.072  —0.058
TR Thr 2.480 -0.268 0.370
4R Val 0.065 0.068  —0.010
KN Phe 0.004 0.101 0.047
Fm 2R Met -0.824 0.609  -0.114
AR Ala 1.704 1284  —0.486
REER Asp 1.170 -0.209 1.167
HE Glu 2.106 -1212 -0.778
HE Gly 0.256 -0.059  -0.059
225} Ser 1.030 1.714 0.083
Jifi %R Pro 0.351 -0.066 0.080
Ii% R Tyr -0.036 -0.029 0.006
HZ R His 0.007 0.048  -0.028
FEEIR Arg 0.015 0.006 0.032
FFAE{H Eigenvalue 16.816 6.667 2.429
TTHkZ Contribution rate/% 64.150 25.432 9.265
Rilvimks 64.150 89.582  98.847

Cumulative contribution rate/%

B A B @ F b* 35 N K 4 iR 367.03 g
87.78 mm. 1.05.4.63 F135.61, &t 2% i T HoAth 4 Ffr b
T s KGRI i T IT O BB 2 MR E B i
B 4 B 1) B S R L SR SE AR R R R
BB a* I b* Jo i 35 22 5o 5 AT () SR S A A
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Table 3 Effects of different training systems on the external quality of fruits

R Iz Btz

RIARE

FpIA . . o - B 4% Fruit color
Tree svstems Single fruit Transverse Longitudinal ~ Fruit shape

Y mass/g diameter/mm  diameter/mm  index L* a* b*
NS 17 307.94£3.79b  77.86£0.50b  81.55:0.47a 0.96£0.01b  56.84£0.16a -9.93x0.31b 25.65+0.11b
Slender spindle system
KU AT A e 36703424342 87.78+1.18a  83.73+1.32a  1.05£0.02a 5831+1.71a  4.63+2.95a 35.61=1.11a
DAART system
m IO 309.81+44.11b  76.72+1.00b  81.48+023a 0.94+0.00b 56.80+0.28a —9.20+0.83 b 25.46+0.20 b
Open-center system
B =Y 299.3444.39b  77.58£0.69b  79.85£1.20a  0.97+0.02b  57.70+0.60a —9.60+0.54b 25.74+0.14 b
Delayed-open central leader system
H Y4 317.74+4.43b 76.51+1.48b  81.62£1.98a 0.94+0.02b 55.61+3.33a -10.67+2.21 b 25.00+1.97 b

Free spindle system

10 mm

A, KGR RS AL B XU IRAT sUMIA R SR S8 C. I LB R SRS D. U 2 TR S B, B g T R SRk

A. Fruits cultivated in slender spindle system; B. Fruits cultivated in DAART system; C. Fruits cultivated in open-center system; D. Fruits cultivat-

ed in delayed-open central leader system; E. Fruits cultivated in free spindle system.
E1 TRNENEEERRE

Fig.1 Fruits of Yuluxiang pear in different training systems
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Fig.2 Correlation analysis between external quality of fruits and essential amino acid content
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Fig.3 Correlation analysis between internal quality of fruits and essential amino acid content
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