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Abstract: [Objective] As a perennial deciduous fruit tree species, plumcot (Prunus domestica x arme-
niaca) exhibits significant physiological fruit drop during the maturation period, which substantially re-
duces marketable fruit yield. During harvesting operations, the lack of mechanized harvesting equip-
ment and standardized operational procedures leads to prevalent mechanical damage to fruits, including
surface abrasions and flesh bruising. Furthermore, infestations by various fruit tree pests and diseases
further exacerbate both yield losses and quality deterioration. Postharvest physiological activities, in-
cluding accelerated respiration and ongoing ripening processes, coupled with improper bulk storage
practices, lead to significant fruit decay, quality deterioration, and substantial postharvest losses. Opti-
mal low-temperature storage conditions can effectively delay fruit senescence and decay, activate the an-

tioxidant defense system, and extend storage duration. Monitoring physiological indices associated with
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fruit quality provides comprehensive insights into the physiological responses to ambient temperature
fluctuations during storage. This study investigated six plumcot cultivars including Weidi, Fengweimei-
gui, Weiwang, Fengweihuanghou, Konglongdan and Weihou to evaluate their physiological and pheno-
typic changes under low-temperature storage for identifying the most storage-tolerant varieties. [Meth-
ods] The storage experiment was conducted at the Jiamu Experimental Station in Wensu County, Aksu
Prefecture, Xinjiang, starting in June 2024, using fruits from the plumcot germplasm resource nursery
as test materials. Fruit maturity was determined by measuring firmness, soluble solids content (SSC),
and color index using a GY-4 fruit firmness tester and an NK-55T handheld digital refractometer. Matu-
rity standards were established based on the typical characteristic reference ranges for each cultivar at
commercial maturity under optimal cultivation conditions, reflecting their general ripening perfor-
mance. The harvest index ranges were determined through comprehensive analysis of our research
group’s preliminary results, multi-year observational data, and industry standards. Fruits were stored at
(4£1) °C for 45 days with four sampling time points (0, 15, 30, and 45 days). Quality parameters were
measured at each interval, their correlations were analyzed, and a comprehensive evaluation model was
constructed using principal component analysis. Fruit samples from six plumcot cultivars were collect-
ed between June and November 2024. [Results] At the onset of storage, the single fruit mass of six
plumcot cultivars followed this order: Weidi>Weihou>Fengweihuanghou>Konglongdan>Fengwei-
meigui>Weiwang. After 45 days of storage, the firmness reduction rates were: Konglongdan (80%),
Fengweimeigui (75%), Weidi (68%), Fengweihuanghou (64%), Weihou (50%), and Weiwang (47%).
The total acid (TA) content decreased by Weiwang (66.10% ), Weihou (63.04% ), Fengweihuanghou
(51.92%), Weidi (51.72%), Fengweimeigui (38.16%), and Konglongdan (35.21%). The total sugar (TS)
dynamics showed Weidi, Weihou, Fengweimeigui, and Fengweihuanghou peaked at storage end
(12.82%, 11.94%, 9.66%, and 8.98%, respectively), increasing by 17.12%, 21.90%, 36.94%, and 1.17%
from initial values. Konglongdan and Weiwang peaked at day 30 (9.49% and 9.05%, respectively), with
1.88% and 29.84% increases. Throughout storage, water content and soluble solid content (SSC)
showed minor fluctuations. Four cultivars of Fengweimeigui, Weiwang, Fengweihuanghou, and Kon-
glongdan maintained above 85% water content, while Weidi and Weihou ranged from 76.81% to
81.72%. Weidi and Weihou consistently exhibited higher SSC levels. Initial water contents of six plum-
cot varieties followed: Weiwang>Konglongdan>Fengweihuanghou>Fengweimeigui> Weidi> Wei-
hou. Decay susceptibility ranked below: Weidi>Konglongdan>Fengweimeigui > Weiwang > Fengwei-
huanghou> Weihou. Final decay rates reached: Konglongdan (100%), Weidi (53.3%), Fengweimeigui
(40%), Weiwang (23%), Fengweihuanghou (13.33%), and Weihou (0%). Low-temperature storage sig-
nificantly enhanced both antioxidant enzyme activities and fruit quality. Correlation analysis revealed
varying degrees of interindicator relationships with information overlap. Principal component analysis
demonstrated Weihou exhibited optimal storage quality and tolerance, followed by Fengweihuanghou
and Weidi, and then Weiwang and Konglongdan, with Fengweimeigui showing poorest performance.
[ Conclusion] Physiological indices and storage related phenotypic changes of six plumcot varieties
were measured during low temperature storage. The (4+1) °C storage condition effectively reduced fruit
decay, slowed softening rate, balanced internal moisture content, and activated reactive oxygen species
scavenging systems, thereby extending storage duration and improving fruit quality. Results demonstrat-
ed that Weihou exhibited superior storage quality under (4+1) °C conditions compared to the other five
cultivars, ranking as the most storage tolerant variety, followed by Fengweihuanghou and Weidi, and

then Weiwang and Konglongdan, with Fengweimeigui showing the poorest performance. These find-
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ings provide theoretical support for postharvest quality maintenance and storage period extension in

plumcot fruits. Results indicated that storage at (4£1)°C effectively preserved the quality of plumcot

fruits. Among the tested cultivars, Weihou exhibited the optimal storage performance due to its superior

comprehensive characteristics and more efficient antioxidant system, outperforming the other five vari-

eties. The storage quality ranking was as follows: Weihou>Fengweihuanghou> Weidi> Weiwang >

Konglongdan>Fengweimeigui. These findings provide critical scientific basis for cultivar selection

and postharvest management in the plumcot industry, with significant practical implications for extend-

ing shelf life and enhancing commercial value.

Key words: Plumcot; Low temperature storage; Quality; Storage resistance; Correlation analysis; Prin-
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Table 1 Fruit harvest time and index traits of six different plumcot varieties
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Variet Date Peel color Palate Fruit firmness/ Soluble solids

Y (kg-cm™) content/%
KRB 06-28—07-06 M R 1.263~1.134 20~22
Fengweimeigui Purplish-black Moderate sweetness and sourness
N 07-03—07-10  LHE ML OHE et 1.125~1.104 15~16
Weidi Light purple with red spots Sweeter
R B i 08-19—08-27  ffsts R 1.210~1.071 16~18
Fengweihuanghou Orange Moderate sweetness and sourness
Wk E 08-26—09-05  #K4L{H gl 1.332~1.267 11~13
Weiwang Purplish-red Sweet and sour
R 09-02—09-11  BELLALATBE AL PR 1.246~1.081 16~18
Konglongdan Yellowish-red with spots Moderate sweetness and sourness
UNE 10-05—10-13 KB OAETORE Bt 1.476~1.276 20~22
Weihou Purplish-black with a waxy luster Sweeter
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Table 2 Fruit phenotypic indexes of six plumcot varieties

Al R Rz PS|Zisk¢ AR

Variety Fruit transverse diameter/mm  Longitudinal diameter of the fruittmm  Fruit shape index  Single fruit mass/g
R Weidi 52.99+1.37 a 47.63+1.80 a 0.90+0.04 b 83.01+6.40 a
KUK Fengweimeigui 47.70£3.21b 38.54+2.25d 0.81+0.02 d 55.1749.67 ¢

k£ Weiwang 44.45+1.82 ¢ 41.78+2.11 ¢ 0.94+0.05 a 4525+5.17d
XUk 2 5 Fengweihuanghou — 52.24+3.41a 4524+2.62 b 0.87+0.03 ¢ 74.76£10.90 b
2 E Konglongdan 51.46+1.66 a 46.17+1.71 b 0.90+0.02 b 73.03+6.59 b

IR JE Weihou 51.4842.79 a 45.54+2.72 b 0.89+0.03 be 77.26%12.76 b

= [ BB R AN R /NS 7 B i R ) 22 57 3 (P<<0.05) .

Note: Different small letters in the same column indicate significant difference among varieties (P<<0.05).
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Fig. 1 Appearance phenotype of plumcot fruits under low temperature storage
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Fig. 2 Changes of fruit decay rate of six plumcot varieties
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plumcot varieties under low temperature storage
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Fig. 10 Changes of superoxide dismutase activity in fruits

of six plumcot varieties under low temperature storage
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acidity content; I. Total sugar content; J. Peroxidase activity; K. Polyphenol oxidase activity; L. Superoxi dedismutase activity; M. Catalase activity.
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Table 3 Principal component analysis of physiological indexes of six plumcot varieties under low temperature storage
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Table 4 Comprehensive score ranking table of physiological indexes of six plumcot varieties under low temperature storage

Kb F 51194 Principal component score g qEAN HE4,
Dispose Fl n 2] F4 F5 Overall score < Ranking
D2 0.20 2.83 -0.39 1.06 0.90 0.90 1
F1 1.34 -0.34 0.37 1.47 0.74 0.75 2
F3 1.23 -0.36 1.75 0.06 0.88 0.75 3
F4 1.69 -0.56 1.35 -0.83 0.41 0.59 4
C2 -0.71 1.54 1.61 1.50 -0.94 0.44 5
D4 0.00 2.01 -0.57 -1.05 0.95 0.32 6
F2 0.47 -0.86 0.65 0.19 1.31 0.30 7
A4 1.80 1.01 -1.00 -1.38 -1.28 0.26 8
D3 -0.33 0.30 1.05 -0.72 1.55 0.24 9
A2 1.10 -0.68 -0.65 0.42 -0.68 0.08 10
E2 -0.27 0.25 0.50 0.19 -0.08 0.06 11
A3 1.21 -0.63 -0.57 -0.04 -0.76 0.06 12
Al 1.12 -0.66 -1.46 1.04 -0.77 0.03 13
C4 -1.17 0.69 1.06 -0.24 -0.72 -0.21 14
El -0.13 -0.48 -0.55 1.32 -1.21 -0.22 15
DI -0.40 -0.42 -0.54 0.42 0.12 -0.23 16
Bl -0.98 -0.34 -1.59 0.69 1.15 -0.38 17
E3 -0.42 -1.15 1.23 -1.08 -0.77 -0.46 18
B3 -0.82 -0.46 -1.05 -0.66 1.05 -0.48 19
C3 -0.74 0.14 -0.21 -0.20 -1.42 -0.49 20
B2 -1.06 -1.33 -0.76 -0.12 1.76 -0.52 21
B4 -0.42 0.57 -1.27 -1.88 -0.33 -0.55 22
Cl -1.69 -0.66 0.20 1.23 -0.78 -0.60 23
E4 -1.03 -0.42 0.84 -1.38 -1.07 -0.65 24

ALHEE : AL BRFFICG 0 ds A2 BRABICHE 15 ds A3, BRAIEHL 30 ds A4, BRFTICHK 45 d:B1. KUREBELIEGK 0 d:B2. RURBELIEK 15 d:B3.
BRI 30 d: B4, XUBRECBRI 45 d: CL. BRERTE 0 ds C2. BRENR 15 d; C3. BREN58 30 d: C4. BRENE 45 d:D1. KUk 2 /5 IE 58
0d;D2. RGN 15 d;D3. MK 2SI 30 ds D4, KUK 2 JE I8, 45 ds Bl ORI 0 d; B2, BIABEIE 15 d;E3. BIEENE 30 d;
E4. BIpHEIIH 45 d;F1WRIEIGL 0 d; F2. WRJEIGH 15 d;F3. RS 30 d; F4. DRJE5H 45 d.

Processing instructions: A1. Weidi storage for 0 days; A2. Weidi storage for 15 days; A3. Weidi storage for 30 days; A4. Weidi storage for 45 days;

B1. Fengweimeigui storage for 0 days; B2. Fengweimeigui storage for 15 days; B3. Fengweimeigui storage for 30 days; B4. Fengweimeigui storage

for 45 days; C1. Weiwang storage for 0 days; C2. Weiwang storage for 15 days; C3. Weiwang storage for 30 days; C4. Weiwang storage for 45 days;

D1. Fengweihuanghou storage for 0 days; D2. Fengweihuanghou storage for 15 days; D3. Fengweihuanghou storage for 30 days; D4. Fengweihuang-

hou storage for 45 days; E1. Konglongdan storage for 0 days; E2. Konglongdan storage for 15 days; E3. Konglongdan storage for 30 days; E4. Kon-

glongdan storage for 45 days; F1. Weihou storage for 0 days; F2. Weihou storage for 15 days; F3. Weihou storage for 30 days; F4. Weihou storage for

45 days.
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RS IR EKE SSCL TS & X TA
B A A B SR SRR A P T B AR . AW T
FEIR 15 d IR, R A S5 7B 2 (6.70% ) , B e BRIk
(10%) , Fofth 4 4> SR AR S AL A2 5 Il 45 d Wk
JB 123K 53.3% , RETE R IR 12 245K 100% , (HIR R
FE R 0% » 2 T T U 58 A 465 P8 o 1L D )

], J 0 3R TS 25 e i 5 IsF 1) ) 2 KAk &2 BT
e, 1 7] fE 5 5 92 POD. SOD. CAT ¥ 1 () 7 i 45
Ko ARIRE T S SEHLEAE S BV PE ) T+ =, Yok b T
TSR AR R ) AR NI A AR 7 22 R S 1 0%
2, 5oR E RS ARG R 8. B RMEAR
[ e 5 P i) 5 C g ok E AN SR P 8K 45 DTS & &
BV 2o BT, Wk 2E K 45 d B TS S R o
(12.82%) , Wk JE H K (11.94%) o FEAR IR 388 30 1R) &%
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A4 PR TS & B IR RS B /KF, U BRI 7T LA
1) 5 2 SR S 1) TS 2 B 1R B 5 S K Ik AR
B3 . IR O d 2 e AR A (1.46 kg - om ™), H
H MR 55K (80%) , & B Z i AP IE23eK 0 d Joid b R AR
ANT 58K o PR ARG LA FEE 2R B DN 5 43 il S 47 % A
50% , FILH BT AR e T . BRAT TA BB R 4
YR B KT (>4.78%) , R E TA & B8 Bk
(66.10%) , W J5 TA 2 & PR H 1K (63.04%) , HIRJE
TA & Bl S AR (3.93%) . 64 R RS ag i
TA £ &35 R 3 IEAR DG, R IX A EARTEA R
v R ] LA 1 B — BN AR AR, R SR S 5 oK
TA & Bl A FE AR 58U (] 6 A5 2= i
ol SRS B B 2 IR BRI AR A B, 5 R
LN T 45 R — 3. Chen ZE2 R I, IR 5 B
I T IR ERAL R SR B R B I8 2, 0] PhACSIa
N PPACO1 AT R IR IE , 5 TS BALAH S 2
(PbPGI.PbXET PbPME. Pba-L-Af) [f] % ik 7E K
TR A B 52 B 1 A R B0 d & K B iR
151 (89.95% ) , KR B BE  KUBK 2 J5 Fl 2 e 8 & /K &=
FEI , WA R JE 5 K BT, Wk 45 d R E BK &
PHERFFLE 88.59% LA |, Uit BHIR FAE /K 73 PR FF T 3R
LI o W AR S 7 I8 30 18] 240 (R R 42 3 ) SSC
(>19.67%) , Wk T SSC ik (<13.67%) » [l 758K
IS 1] fR 2E K, 5 7K B A SSC 2 IR I AR 1k , A Ak
A A BN 1K 5 ZERAT S [ T 45 R AR AL
AN E T (4.0+0.5) °CR IR 45 A 50 mg - L' ClO, Ab 2
XoF B P WA A 2 TR S 3K, A 300 i o TR (] ) SE K
IR A F A T PP 2% , Ul B e % B8 47 b AR 5 R
SEERE, RRF RS, K . A A
TR I, LEAR IR (4.020.5)°C N P 56k U M 25 Bk 5 sz
I, B8 AT M PR 35E SSC, EZZ A B T B, 92D JEE e 1)
KA. Xiao ZEPIF] 4B B 2 (MT) 78 % 5L 38K 2% 1
N YRR AR A S T I AT ORI, FEAIRIR IR (4 °C
THE 28 DR, & MT Ab# 4= 52 SSCL TS & &=
AT TA F 5t 5y 0] B, 000 200 P B o A, Dk 2% SR S
FE N B, iy 1A RSB S

B TR PRI PL A T 12 0% D S T 9 1 4
X M A 2R R (£ 5, $R R SR ST e R
SEH PPO A& 5| RS Bl (2 4 A8 (1) R E KR 2 — . PPO
e 33t S U 2 Wy SE AL O A R R R, TR
BB EREY, FERLT AR AL, K
WEFLH, R 15 d B, UK 25 PPO T 1 5 HL A2

VS [R] FRT U A, 150 B XU B2 5 SR ST RS2 BIvA 5
1 B 45 A e AR IR A R SRk I . R R R
o EE IR 7 3 /1 i b 4] A 2 L S A ARG D ek A4 1) 4
R PPO & M, ik )& — BLAL T B IRk
e AR 58 1) T 4EFRK PPO V& E , B 1 5 52
Bt X —450 51 T BT« 0E b SRR IR
B 3 N ot o A P 4 T A ) 4 R — B
POD 1F ARG A TE R R G T 2 — , X I bR i 1 4R
HHEEE IEZ RS m ¥ K R4 B & B AE
FH®T, ARIR A 5 22 75 5 POD W& ™. 64
At APCE 5RO d I POD ¥ M AH AT , {H il 35 B 8] (1) &
K, 5 S AR I A [R E M 25 5, UR B R E
AR & R SE K POD VE PR fh B A B R — 5. 7
15 d B, KUK B2 R R Ol B POD 3 14 1A
FIEAR , LI, R B2 J5 POD WG P B o R a5 A1 X
Wk BUEE R S 1) POD i5 AR A B 38 AR — 5, 7RI
J8 45 d I, WA L KUK BB POD ¥ P8 B W . 7
5 30 d B, R POD JE PEIA B[ . X —45 15
ERAE R CIAEAIE T AR Bk SR ST 38 5T 1R 225 98 A B
k% POD 4, SOD Il CAT tH 2 HLA b R4t 1 2 /> HE &
B . T 15 d R, UK ECBE SOD 3 1 fx¢ i » Wk E
CAT 5 M e e, 7388 30 d I, XU 52 )5 SOD 3 1 4t
s R R CAT WG PE ey o 6 A 25l R s i)
SOD ¥ 1 5 CAT 3 P #5215 AH 5%, Ho k7 k&
FRMER & 5 AR B2 A OG, MR BT 2 2 2 B A
XK, BB AR JE R IEAH G, 7ERK 15 A, 6 MY
2 ik B S SOD Al CAT & 1 B S 3 v, Hida b &
GURE O o IX — 45 5 TR B SR B A AT R
TS AT 70 45 BRAR L. Li SR B, 2RI T MeJA
A IR RS T 2R B T P LB (POD. SOD,
CATE 1, & 51 1 75 A IS AR 5 3 1] f 8 A
T o

F AT o BT BE M L A IE Hb PF A RS2
RO AR IR KT 6 N A [7] A5 2= i i S i 1 A
SSC. & /K& . TA & & . TS & & .POD % 7% . PPO i
P£.SOD it . CAT #% 1 9 AN A8 AR E AT 32 1 5
Mo SR IR, R JE I S0 AE BEAN 5 18] 1 25 6 15
o35 ey HLA I 1) S35 48 B AT S SR I N i JoT e U B
T 5, » Ve IRV B2 i AR A7, T VS ok R R
B, e R RRECR . RS & WM VI R E S
KM TR)AS [, B 3ok 32 R 43 4 BT 256 VR B ATIHE
TE BRSO SR SR S i i AR A S, 4
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IR S AL FE SR A RE T

RSP (RE AR ) 2 2R ST o 1) B 4R
b3, BE SR BE AR SN AR A, AR SRAIT T AT 5] Nt 22 i
CHNE a* 21 35 (Al o* B S O L* 5 T AR BLAR
ARG TE BT i%% DL RS E M RAL (P sh &5
AL, JF 5 RCE VRO S5 SRAN ELIGAE , 4R T LB TN
A

4 # B

ZEFNT 6 A 2R R TGRS FRORRE R g 422
L 10 BHBARBHAT I E , HHEAT FRor 7047, 45 R
B, 2 B AE 5 O d INFRE 2 4 1y (1.46 kg - em ™), {H
LA P P e A K (80% ) , 7 W A% it Pl R 43 Jo b AR
R AFLAN TR I 58K + P T AR I J5E A FEE R /)N (47 % A
50%) , RILH B AT ) it AR e v . ok TR I H BRI
(1 5 K 2, oK o3 & & AE R 45 d A 35 4E RF 7
88.59% LA b o 75 I 3 [i) Wik 7 R Wk JE 3 {47 3 G
F R SSC(>19.67%) , 1M bk F AR (<13.67%) . ¥k
T TA & AR A Fr B i KT (>4.78%) , (H H [ 1R
T R TA B PRIE AR K (66.10%) « ZEE5E 0 d
PR BB TS & B MK (6.09%) . WRin & 2 k£ JE
2, T AR 15 d B J 4 2RI H1) 6.70% , 225K 45 d,
HE 3R — 5 T i &8 53.3% , WK JE B i I 58K (45 d
R o TR 7 B 256 i 5 = B HE T - ok
JE AU B SR R R R, KRB . AHT
FLAR L, (4£1) CRIRIE I AT A RORFF Ay 25 LS i
JoT 5 e AR JRE DR S 9 25 SR I RN v 2 K B 2R AL
FG 8 B T DR P it o, AT 9 45 SR 9 Ay 45 =l
HH P R IR R R JE A AR AL T KR
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