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Abstract: 0, 60 and 120 kg/hm”> MgO treatments (denoted by Mg0, Mg60, and Mg120, respectively) on a long-term wax
gourd (Tiezhu No.2) magnesium (Mg) fertilizer gradient positioning experiment was conducted in 2022 and 2023 to
investigate the physiological mechanism of Mg to improve the storage resistance of wax gourd fruits by regulating pec-
tin metabolism by measuring indicators such as fruit hardness, weight loss rate, Mg content and morphology, pectin
content and morphology, and pectin metabolic enzyme activity during fruit storage. Results showed that wax gourd yield
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increased by 8.5% to 16.9% after Mg fertilization, with the Mg60 treatment showing the greatest increase. Compared
with the Mg0 treatment, the flesh hardness of the Mg60 treatment increased by an average of 12.9%, 11.7%, and 18.9%
in the two years of 0, 30, and 60 d storage, while the Mg120 treatment showed a significant difference from the Mg0
only after 30 days of storage in 2022. Suitable Mg fertilization delayed the rise of the fruit storage weight loss rate. The
fruit storage weight loss rate of Mg60 after 60 d was 34.4% and 35.1% lower than that of Mg0 and Mg120 treatment.
Magnesium fertilization significantly increased fruit Mg content. Alcohol-soluble (Mggy,), water-soluble (Mgw,), and
salt-soluble Mg (Mgna,ci) were the main forms of Mg in the fruit. The content gradually increased with the prolongation
of storage time. During fruit storage, the total pectin content gradually decreaseg. However, appropriate Mg fertilization
(Mg60) delayed the decline in water-soluble (WSP), ion-bound (CSP), and covalently bound pectin (SSP) content,
thereby maintaining the total pectin content. Suitable Mg fertilization (Mg60) inhibited the activity of polygalacturonase
(PG) and p-galactosidase (S-Gal), thereby slowing down the degradation process of pectin. Concurrently, it increased
pectin methylesterase (PME) activity and the content of free Mg>" (MgEth and MgWat), enabling negatively charged
pectin acid to bind with Mg>", thereby increasing CSP and SSP. This slowed the rate of hardness decline and weight loss
caused by pectin degradation during fruit storage. Comprehensively, suitable Mg (60 kg/hm?) fertilization can improve
the storage resistance of wax gourd by regulating pectin metabolism, which is conducive to optimizing the Mg of wax

gourd, improving the storage quality, and promoting the sustainable development of the industry.
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Fig. 1 Changes in rainfall and temperature during 2022 and 2023 wax gourd growing seasons
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8 h)5, HMBAVEE, MAMELETH, 32 C PR, Fok 2.5 0 1.0 IBA)E, FH pH
(R BRI TR R 2 RIS, KR TRBA 72 & 15 pH; SRR ok e A R
LTI E N . PR 3~4 F1 0.5 mol/L NaHCO; {2 #&-$HBA 4T Ho (272 ) 2 33
BT, EECK B e T RM, A % RA 1 mol/L NH,0Ac =42, I F ICP-OES
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Tab. 1 Proportion of different nutrients applied at each fertility stage during wax gourd cultivation ~ H.{i;: %

A e JEN Fertilization
Nutrients Base fertilizer  #i1t) Seedling stage  f£10] Flowering stage %) 5] Early fruiting stage %3131 Expansion stage
N 30 20 15 15 20
P,0s 100
K,O 30 20 15 15 20
MgO 50 50
(2) &N ar, REWROHR ER LR RIETEEE (Mgna ) o FARDE EE 10 52 OB 2

WMsE o AR, LUK /N O, 5, HRTFRIRHE6E T (ZA3300, H7, H
ME ANFE BT AT SRR s, FRER ) MERRP SIS S &,
F5 BTSRRI I 4 T i, BRETE A28 H (4) REJEE R A2 mmE . FRE 10 g
TCR R F AR, EEIRNIVEIHEARIE, T R T80 CHREARIRUKAR . AS RIS [a] )
TPERS 60 R 3 Jm A4 NP SR Bt , sl 5 BESR SRR, SMAEUBIE)E ., FH 80% BRI
YR AR IC MRS R i 25080, TFRAME BZE SomL B.08E T, KIKH 80% (V/V) LB,
SR E Sk AR, FECORUS U5 0. 30, 60 90% (V/V) —HIIELIEHL (DMSO ) FITN R % BkE
K, KH FHM-5 LB E A RS FAE RS PR EH . BRI, 152814080
PRSI AR . W, #E 0. 30, 60 d R&E  4IHEEEYT (CWM) . FREL 0.1 g CWM T 50 mL
Bt ) O A R SR PR, R AT BT, KR AR 50 mmol/L MU TR
B, RIGHRAFT-80 CHRAKIRKA S, AT Hki-1, 2-— % (CDTA) W 50 mmol/L
EARESE SR BB SR LORBCHETE,  NayCOs %W (%7 2 mmol/L CDTA ) , 435455
(3) AFRIESHESERNNE. 2% XU &P KGRI ( water-soluble pectin, WSP) | 1
7 EIFIEAE R, W RAARRIERE & i, 2E & RIIRHE (chelate-soluble pectin, CSP) A3}
BAREVEUT « FREL 7 g BRAF T80 CHBIR IR VKAR gE SRR (sodium carbonate-soluble pectin,
L ORI R R] R S SR SR, MR RUBS ISR, SSP) VAR o SR B TR — e 1 b 0,92 0 2 S [] 412 B
H 80% L BEA WA E 50 mL B0, Kkl WP ARFDE SRR & a . BAREEDT o IR
F 80%M 2%, BT /K. 1 mol/L NaCl i# 1 mL AN FDE SRR BOE AT 6 mL VR ELFER ( 98%,

2% BERR AN 0.6 mol/L HCl W 1T 4 R B, wiw) IREI2), 100 CRBEH M 10 min, 7K
A B B PEEE (Mgpg ) - KIEPERE (Mgwa ) KB BZERE, MA 0.05 mL 0.15%MmM- 27, i

AR (Mgnac) « SFRIBEVEEE (Mgyac ) Ik W, IRAIETE 30 C F/KH 30 min, T 530 nm
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(5) SFRACHEETEPE A2 . ORI R

( pectin methylesterase, PME, EC3.1.11) {%4::
FREL 0.7 g fRA7 T80 CHEAKIRIKAE b . AR
isf [i] BT B SR SRR, A AEE RS, A 1.3 mL
4 CHIYHEHUE (100 mmol/L NaCl, 5% PVP, 2%
p-SiF O, pHS.2) B E 2 mL B.OEH, R
AJJETE 4 °C . 12 000xg Z5F #5015 min, 753
VMR IOR . R IREE . £ RN AR
WARFL S 3 25 10 1Y Eb TR & 52 0 3 [ BP
1.2 mL FEGEIGE, 2mL 0.2 mol/L Z —FRHN

(37°C) , 4mL 1%RBH W] K bk KO m
A 10 mL B0, FEm P mA 25 uL B ECE
#, F 0.1 mol/L NaOH JH7I&F7 pH = 7.8, K&
DA ET 37 CRBHRFF 60 min, %:F% 20 min
H10.05 mol/L NaOH #75 pH Ky 7.8, 1c 5% 2 T
THAE NaOH AT, HTI15 PME ik,

Q% B2 F M PR ( polygalacturonase, PG,
EC3.2.1.15) #%tk: FREL 0.5 g {447 T80 CHfK
TRVKFE . AS TRV Aot () F 50 e SR SR, TR
BV, A1 mL ¥ 0.2 mol/L HAc-NaAc &t
7 pH 5.0 iERE 2 2 mL .0 IRAIETE4 C |
12 000xg 251F F B 0> 10 min, 753 [ 5 kLB L EL
o B 0.2 mL 1% ( W/V) 1 0.4 mL 0.2 mol/L
HAc-NaAc ZZ ik (pH 5.0) T 2 mL B.L4H,
76 50 ‘CKIE I 10 min, JIA 0.2 mL HfE4E
PO, #2515 7E 50 “CRE H A 30 min, FfJ5 0
A 0.8 mL DNS &, #21/57E 50 TRk hni
S5min, VKKBRHEZRE, 74 C. 12000xg
M F B0 5 min, T 540 nm A E O

QR e L Bl ( pectate lyase, PL, EC4.2.2.10)
TG FREC 0.5 g A7 T-80 CHMKIRUKAH . A
[Fi) 3 o ] 1400 i SR SR it YR RS 0 )5, B 1 mL
P (50 mmol/L Tris—HCI1 buffer, 0.6 mmol/L
CaCl,, 0.5 mmol/L Triton X-100, 5 mmol/L EDTA-
Na,,pH 8.5 ViR 2= 2 mL .08 T IRAI G 7E4 C |
12 000xg £/F FES.C 15 min, 753 Fif kLG HE
W B 0.2 mL MHEFHZIUR, A 0.8 mL KWK

( 50 mmol/L Tris—HCI buffer, 0.6 mmol/L CaCl,,
2.4 g/L ZRFHAMEERR PGA, pHS8.5) , 1£37 C
KB 3 h, AIA 0.075 mL 9% ZnSO,4-7H,0

(WIV) #10.075 mL 0.5 mol/L NaOH % I} J% )i,
F 232 nm A0 E R OGIE .

@p-HFL b1 EE ( p-Galactosidase, p-Gal,
EC3.2.1.23) ¥t FREL 0.5 ¢ fR-AFT-80 CHEK
LUK L AS R E S ) F 0 SR SRR B, 2
REWRE, 1 mL4 CHI 0.2 mol/L HAc-NaAc
ZZEohi (pH 4.0, 25 5 mmol/L B-#i 5k Z B 4%
PVP) ¥ % 2 mL &.L0E T, WA 4 C.
12 000xg 25 F B0 10 min, 753 [ ik B £ B
& o B 0.2 mL AH g4 O F 0.2 mL X% il 562K -B-D-
Mg FUBEH( PNPG )T 2 mL B0 45, 76 37 C
N BB 30 min, A 0.2 mL 0.5 mol/L Na,CO3 2
1B, T 415 nm AL E OGAE .

1.3 HEsE

% ] Microsoft Excel 2013 # A4 %3 46 5 92 i
R AL R, R SPSS 18.0 #F ki B giit
M, RHE/NEE 2R (least significant
difference, LSD ) fzgu A [FALELTE P<0.05 7K F L
)22 5 W, SRR I 250 (ANOVA)
VAR R A3 e fepr Z e 22 5% . A R
4.5.0 7 scale()Fll relweights() R ECPFAL 24 IV ek ik
A PR ARG SR A A R 2R, R “corrplot”
L EAT A S0, SR Origin 2021 ( OriginLab,
Northampton, MA, USA ) B2l K55 .

2 HBERE5HMH
21 MHEXNZFNTERPEBARLIERNY
=210

I EE AT S R A, BRI AR S
WA ZC TR, H 2022, 2023 4FEF BLHAR R A9 28
fh#as (K 2) . 5 Mg0 Zb3AH, Mg60 4b3
2022, 2023 AN w R 15.1%. 16.9%,
Mg120 B4 HI4R 5 8.5% . 10.7%; ik i i g
JE it FH 2 PR AR A = e ka3, 5 Mg60 AbF
FHEE, Mg120 ZbBHAE 2022, 2023 4FE4 K77 43 5]
AR 5.7% . 5.3%. i fik (Mg0) sid = (Mgl120)
(14 B JIE 45 A 1) 5 I8 0 o A TR I 7 3 e S 5 1Y
REF, 5 Mg0 AFEA L, Mg60 ZbHETE 2022,
2023 AF 2 I g o R R Sk R I 3 FE AR
40.3%. 28.6%, i Mgl20 5 Mg0 4b3i 2% F R i
5 MR, Mgl120 Ab B4 I fil od 72 S 52 2k J R
B Mg60 AbBEFE 2022, 2023 4E4 5B E
70.9% . 40.2%.
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B2 BHEMENT8RIEHRILEEZNIZM
Fig. 2 Effect of Mg application on yield and weight loss of wax gourd during storage

2.2 MEEERT & N5 HA R AR B &2 M

SRR ARG AR R A —E S, A
T LB L i H ) AT A R A IR IR R E( R 2 )
5 Mg0 kbFEAR L, Mg60 4bFHAE 2022 4EIF 7 0.
30, 60 d i, SREARER R 14.1%., 13.2%.
23.1%; 7€ 2023 4F 43 5 S 12.6%.10.2% .14.3%.
1M Mg120 5 Mg0 4 FEALAE 2022 4 7#E 30 d B 2R
PIRE AP e 25 57 0 M, o st FHEE AR & 1%
RIS (B SR AR R, Horp Mg120 AbFRTE 2022
AEIE 0L 30, 60d HF, SRR S3E Mg60
SR BIFEAR 15.7% ., 20.5% . 19.4%; 7E 2023 4F
I REAG 11.2% . 10.2% . 3.8%. Bl S SEIF At
B A A, SR AR BB TR AR, P 60 d e
Mg0 ZbFEAE 2022 2023 AR ATE L4 0 d B 43
AR 16.7% . 8.5%; Mg60 4b 33 HIFEAK 10.1% .
7.1%; Mg120 ZbFRTE 2022 4EFEAK 14.2%, 7E 2023
T 25
23 MEMNZENTMEHRERIARAESESE
EEA

3, #3045, 5 Mg0o B EL, Mg60
REFELEIEE 0. 30, 60 d B, HAH Mgeg, & 2
RS B 39.0% . 39.1%F1 53.5%, Mgl20
PR 2 AR 35.4% . 27.0%F1 9.8%.
Mg60 AbBRAEI L 0. 30 F1 60 d B, A HhERRR A
PEEE (Mgnacr) S8 Mg0 ALFR 2 455 5142
[ 48.3%., 148.6%7F1 25.4%; Mgl120 ZLFR T Mgnaci
B Mg0 AbER 2 AP 3453 R i 30.2% . 53.0%

R2 MEHENZNRAEERNIZIL

Tab. 2 Effect of Mg application on hardness of
wax gourd fruit flesh

Ay b 3t WA Hardness of fruit flesh (N)
Year Treatment 0d 30d 60 d
2022 Mg0 1.56+0.05° 1.51+£0.03° 1.30+0.14°
Mg60 1.78+0.03°  1.71£0.05" 1.60+0.04°
Mgl20 1.50+0.00° 1.36+0.05° 1.29+0.03°
2023 Mg0 1.9940.08° 1.96+0.20° 1.82+0.00°
Mg60 2.2440.08" 2.16+0.03" 2.08+0.01°
Mg120 1.99+0.15°  1.94+0.16* 2.00+0.22%
ANOVA F
Mg 207" 11.07 104
Y 156.6™ 87.0"" 118.9"
MgxY 0.2 0.7 2.2

e [RIGUAS R /NG S 32 75 AR [ AR 403 T it 6 4k 3L 1) 22 S
# (P<0.05) ; "FRREFWMEE (P<0.001) , "RREFLE
(P<0.05) , "FRRERARE

Note: Different small letters in the same column indicate sig-
nificant differences (P<0.05) between Mg treatments in the same
year; " indicates extremely significant difference (P<0.001), ~
indicates significant difference (P<0.05), ™ indicates no difference.

F137.4%. 5 Mg0 ALFEAH L, Mg60 ZbFAEN "5 0.,
30, 60 d Bf, HRRFKEESE (Mgwy) & 2 4F
AL RS 112.6% . 206.1%F1 169.3%; Mg120
ARFH 2 AESEE SR TS 67.8% . 12.1%F1 36.7%; 1M
Mg120 ZEFEAEN®E 0, 30, 60d Af, FAT Mg
E A Mg60 AbFH 2 AR5 5 REAIR 17.4% . 63.4%
H148.5%. 5 Mg0 ZbFAH L, Mg60 F1 Mgl120 b3
FEN 9 0 d i, SR ZBRIETEEE (Mguac ) Fi 2
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AESE-H13 B 5 25.0%F11 37.9% ; 17 30 d Ji& , Mg60
1l Mg120 AbFHFE 2022 41 Mguac 7 i Mg0 &b
FRAY IR 5 26.1%H1 21.6%, THTE 2023 4E43 5 3
FAA 85.9%F11 56.8%; 2023 4EIF7#E 30 d J&, Mg60
1 Mg120 AbFER) Mgnac 7 it i i & R 46.9%
H137.9%, BEE WU RN ELS, TP 60 d B,

Mg0. Mg60 il Mgl120 AbFRE A Mggg, & & 2 4F
SERIEE 0 d B3 B RS 25.6% .43.1%F1 5.2% , Mgy
S 2 AR IR 114.2% . 163.6%41 57.3%.

HE— 25 43 AT A R SE IV AS TR B A5 86 1 i
mHC B, B A P R R S ] 2 xR AN R
BEESE G (B 3) o FERLI 0.
30, 60 dJi, Mg60 &b PR A% EVEE S B Mg0 ZbFH
2 AESEH A IR L 39.9% . 67.0%F1 60.4% , Mg120
AR B2 43 SR S 33.2% . 29.0%H1 16.6%., i H
(AR Mt FH £ (Mg60 ) FEARFRARN T Mgga i L,
PEE T Mgwa 7 HE, T Mgnac I 30 d A 2
FRE . 60 d B BH I A

CIMge [T IMgna [ Mg,.. Il Mg;.c Il Mg,

Mg0

., 0.3%
10.9% 0.1%

Mg60 Mgl20

AT A BE G A 2022, 2023 4R, oo BRI T 2022, 2023 4R R BEE HEI(E.
Data on the percentage of Mg in different forms are averaged for 2022 and 2023, and the number in the center
circle is the average total Mg content for 2022 and 2023.

B3 MEHEXNENEEEERIARESFESELS LI

Fig. 3 Effect of Mg application on percentage of Mg content in different forms during storage of wax gourd fruits

24 MEHMNENMHPERIAREEREKS
={:0p-A)

A it FH i 252 i) A TSR Sk 01 [ 25
R EE (B 4) o 5 Mgo AL, Mg60
ALPRAE T 0, 30, 60 d A, FREFRE (TP)
SR HIE 56.3%. 83.5%. 133.5%, Mgl20
AEFRS ST 8.1% ., 41.1%. 45.4%; T Mgl20

AEPEAEIRE 0. 30, 60 d if, RANH TP &4
Mg60 &b FE 2 SIEAT 30.9% . 23.1%. 37.7%. W&
TR (] K, ARGEER AR TP & =ik ik
ETREBaE, I 60 d 5, Mg, Mg60, Mgl20
AEHR A TP S84 0 d B34 48.3% .
22.8%. 30.5%. Mg60 AbFEZENH# 0. 30, 60d
iF, S A T WSP 2 8 Mg Ab B 142 5 17.0%
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Tab. 3 Effect of Mg fertilization on the Mg content of different forms of wax gourd fruits during storage
Mg ¥ & Mg content/(mg-kg™)
Ay b 0d
Year Treatment
Megem Mgnac Mgwar Mguac Mguci
2022 Mg0 48.5+1.3° 3.82+0.06° 0.84+0.02° 0.25+0.00° 0.11+0.01°
Mg60 53.4+0.2° 6.56+0.04 2.27+0.02° 0.29+0.01° 0.31+0.02°
Mg120 50.2+0.4° 5.95+0.26" 1.57+0.22° 0.29+0.00° 0.11£0.01°
2023 Mg0 46.1+0.3° 13.69+0.40° 8.05+0.01° 0.34+0.00° 0.01+0.01°
Mg60 77.4+0.6° 17.06+0.72° 12.53+0.14° 0.45+0.00" 0.03+0.00°
Mg120 77.2+1.5% 14.28+0.22" 12.05+0.44° 0.54+0.03" 0.03+0.00°
ANOVA F
Mg 774.4™ 107.17 331.5™ 93.3™" 253.4™
Y 1532.6™" 3125.17 8821.7"" 518.2"" 1288.1°"
MgxY 508.7"" 142" 113.17 34.8™ 214.1™
" o Mg & Mg content/(mg-kg ')
:{Fe;r Tritrfent 304
Mgem Mgnac Mgwar Mguac Mgnci
2022 Mg0 49.4+0.9° 5.56£0.19° 2.81+£0.04° 0.34+0.03° 0.09+0.02°
Mg60 73.6+0.0° 9.93+0.13° 7.88+0.05° 0.43+0.01° 0.15+0.01°
Mg120 61.5£1.6 6.10+£0.19° 2.86+0.03" 0.41£0.03" 0.13+0.00*
2023 Mg0 43.7+0.5" 8.48+0.11° 6.81£0.13° 1.36+0.01° 0.20+0.00°
Mg60 56.6+1.2° 27.014£0.94° 22.57+0.09* 0.19+0.00° 0.05+0.01"
Mg120 56.7+1.1° 16.66+0.10° 8.33+0.05° 0.59+0.01° 0.06+0.00°
ANOVA F
Mg 49227 1212.2™ 40729 1328.5™ 42.6™
Y 346.4™ 2823.4™ 58861 1331.6™ 10.2"
MgxY 63.9"™" 45517 10129 1809.6™" 156.4™"
" . Mg & & Mg content/(mg-kg™)
?(zeijjr Tre%t}rint 60d
Mgem Mgnaci Mgwat Mguac Mguci
2022 Mg0 55.8+0.6 5.41+0.13° 2.50+0.05° 0.33+0.02° 0.06+0.02°
Mg60 88.7+2.9° 7.56+0.11° 7.04+0.09° 0.35+0.01° 0.18+0.04
Mg120 59.4+1.0° 6.40+0.05° 2.58+0.04° 0.32+0.02° 0.09+0.00°
2023 Mg0 62.7+0.1° 6.55+0.16" 10.60+0.08° 0.23+0.00° 0.04+0.01°
Mg60 92.9+1.0° 7.27+0.64° 27.22+0.41° 0.12+0.00° 0.02+0.01°
Mg120 71.0£0.2° 10.24+0.10° 18.02+0.23° 0.14+0.00° 0.04+0.00*
ANOVA F
Mg 939.6™" 107.3™ 4328.9™ 18.8" 10.0™
Y 142.9"" 140.0™" 23972 660.17"" 66.1"
MgxY 11.6” 83.9™ 1391.0™ 35.0™ 20.8""

T FAUAR /NG SRR AR R AR 03 T 86 A B0 H] 22 53 .3 ( P<0.05) o "R/RZF ML E (P<0.001), "RIRERLE (P<0.05),
Note: Different small letters in the same column indicate significant differences (P<0.05) between Mg treatments in the same year. =
indicates extremely significant difference (P<0.001)," indicates significant difference (P<0.05).

115.0%. 193.7%; Mg120 AL PRAE 7L 30, 60 d B,
AT WSP 5 M0 A FEA 4 5 122.9%
43.6%, 1E 0 d B AR 16.4%. Mg0 . Mg60 . Mg120

AEFRAE R 60 d J5, SIS AR IR

(SSP) F&E# 0d W BlfAK 8.6%. 36.1%.

28.0%. 1&ELAVBRAEHE B (Mg60 ) 35 fe it
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1 Mg0 1 Mg60 mm Mgl20

1ait

-3t (8] Storage time/d

BRI BE
Total pectin concentration/(mg-g™")

4r [ Mg0 = Mg60 mm Mgl20
bAb A

L cA
cA
i bA
cAl bA,
bA
0
0 30
T-58EA E] Storage time/d

AN[R/ING PR 2 7 A [ 0 9 Fof [) T it 5 A 4 ) 2 5=

SSP ¥k B
SSP concentration/(mg-g™)
—_ )

35 (P<0.05 )5 A ) RS 5 2 7 AR ] B Ak R AS [ 5 1) 2 S5

= 6r I Mg0 3 Mg60 mm Mgl20
&
A
i 2
By
a E
25
2o 2t
3
="
2]
0
Lﬁﬁﬂj‘lﬁ] Storage time/d
~15r 1 Mg0 =31 Mg60 mm Mgl20
&
)
g 101 bB
®g
&8 bB
O o bB
g 05} 5
=M
5]
@]
0

60
Lﬁ%ﬂ?}lﬁ] Storage time/d
i 3% ( P<0.05).

Different small letters indicate significant difference (P<0.05) between Mg application treatments at the same storage time; different capital
letters indicate significant difference (P<0.05) between storage times at the same Mg treatment.

B4 MEHEXNERNEEARIARES

SRR E BRI

Fig. 4 Effect of Mg application on content of different forms of pectin in wax gourd fruits during storage

J 31 B SR A SSP B iR, il ad it BE R
(Mg120 ) 7EIVHE 30 d AR SR A SSP 75 4t .
B, 5 Mg60 ZAbPEAH L, Mg120 AbPRAEI K 0.
30, 60dHf, FPAH SSP /0 HIFEMT 19.8%.
77.5% . 9.7%. B AEENE F & Al DL i 5 4 v &
JIIE 0 B) 8 745 A BRI (CSP) & i, st
it BEAE S T Ak CSP & &, 5 Mg60 AbFHAH
Fe, Mgl20 ZbBRAEIE 0. 30, 60d Bf, Hpyrh

CSP &/ HIFEAK 67.0%. 41.4% . 37.8%.
25 FEEEXT & N5 2 R X R G B E
E;m'-]

Ry ik — 2 i AT A% TGRS S5 40 SR e AR £k
PR, D IF B T R B B s 1, S AR
A T R SR U oA i g . 45 SRR, BRI e
T Fof 1] 87 2 5 e SRS A QI s 1 (BT 5) o 5
Mg0 AbBEAHEL, Mg60 AbBEZEN M 0. 30, 60 d
i, R R B EE ( PME ) 36 4 B4R
54.3%. 29.2%F1 15.4%; Mgl20 AbBEZE 0, 30d
Ay IR 39.2%H1 21.4%, 7E 60 d B 6.6%.
1M Mg120 A FREN 0,30, 60 d Bf, JPI 1 PME
TR Mg60 Ab 35377 FE A% 9.8% .6.0%F1 19.1%.
Bl I Ff (] P9 SEE K, S [] b AR 1A v PMIE 3 1

RS FTF#EHE, P 60d J5, Mg0., Mg60 .
Mgl120 ZbFR A o PME 5858 0 K454
49.7% . 12.0%F1 0.5% A~ [RI4h 3 22 5 - ZLBH S R
fitg (PG ) T B I Fsf [ ) S 4 2 R 2 SR AIR f
FHE A L, K 30d J5, Mg0. Mg60 .
Mgl20 AbFESRPH PG IR 0 KA> AR
14.3% . 25.0%. 27.2%. i B8R H = 7
Ji 0. 60 d B PG 3G, A it 86 A S i
WA PG G ME, 5 Mg60 AbFRAHH, Mgl20 b3
A PG IEMEAEIH 0. 30, 60 d HF/35I FEAK
11.0%. 13.9%. 11.7%. SZ AW, S
£ R RS ) X6 S PR P SR e 24 i (PL ) &
WA K . MR, MR BERRIRT g-2L3Lb
fiti (-Gal) Witk, 5 Mg0 AbFEAHLL, Mg60 b3
TEWE 0. 30, 60 d B, A B-Gal i M5 %
1% 25.9% . 21.5%. 42.6%; Mg120 AbFRAE 0 1 30 d

43 FIEAR 10.4% . 6.3%F1 16.6%. T Mgl20 4t
PEEIHEC 0, 30, 60d W, RAH p-Gal 1EMEHK
Mg60 AbFE/MBIHEE 20.9% . 19.4%F1 45.2%, 7F
I 60 d J5, Mg0. Mg60., Mgl20 AbFEH 4
B -Gal THEMEREE 0 RAPMEIL 6.8%. 27.8%F1
13.2%.
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o 08— MgO [ Mg60 B Mg120 aA oM MgO [0 Mg60 BN Mg120
F 06| I
Hg @ E L6F
o0
’E‘E 04 | v g
2 22 ogl
~EZ o2t z
] ]
g g o
Ay
€ -9y E| Storage time/d s st a] Storage time/d
0.045 - T Mg0 3 Mg60 B Mgl120 T 36 M0 I Mg60 BN Mgl20
aA T aA aA
z aaaB 24 aC 34 "AbA E B — b2 aB
g E 27t cA e
w5 0030f i3 B
Lo 2 5 18} o
S O >
A T =
8 0015 SE oo
= g7
& 0
0 ’
= 0 30 60
€30 El| Storage time/d I3t B] Storage time/d

AT /N = 3 708 A ) 5B ) T it 6 Ak B ] 2 3 28 S ( P<<0.05 ) 3 AN [R] K5 5 RE 73 A [7] B8 Ak B AN [) 5P ] fk 35 22 57 ( P<0.05 ).
Different small letters indicate significant difference (P<0.05) between Mg application treatments at the same storage time;
different capital letters indicate significant difference (P<0.05) between storage times at the same Mg treatment.

B 5 kXt & VIR SE et A SR A 4K 161 Bl ME A0 #2 T

Fig. 5 Effect of Mg application on activity of pectin metabolizing enzymes during storage of wax gourd fruits
26 ZEMRIMHHRABETURHIEF S TS8R CSP )& RARE R PME )
ST WPER RE IR, M5 OREESE (Mguac) -
M SRR I, AR R SL bl ,  SRRRIAPERE( Mguc )& & A B-EFURE T ( p-Gal )
R ESEEEE (Mgea) « hREMESE  HHEE2 B E O E 6A) . BEE Mgen . Mgnaci
(Mgnact) + KIEMEEE (Mgwa) « BRIE (TP) . Mgwa Ml PME W& PR, TP & & W1 i
IKIEMERIE (WSP) | SN SRR (SSP) |\ Bl Mgpac. Mgucr % 2 f-Gal THPERIIE i, TP

e
AE PME (os{
on —
Hard. /= O‘% Mgwe - [ns
Mgen | = / = g
& Mguac :lns
Mgaci 4 /E Lé)
Mgwm . ' / %0 g MgE'.h B :lns
Mguac |+ ‘ ‘/ %D Mesa :lns
Mgy | = ‘ "‘*// & & PL - :lns
T FEPe e E wspr [ s
wse @ S @l G PGE [ s
SSP " kK kK| kE ’ / 8 E MgNaCI L |1’lS
CSP ’ ’ * k| ok ,’ Jf/'/ [
PME @ ’ " Ny o a / < p-Gal - |ns
PG " wok | xk || ak ' n/d g SSP |*
PL * *k " / é CSP *
I TR =
-1.0 08-0.6-04-02 0 02 04 06 0.8 1.0 0 3 ‘Vln6MSE ? 1
oIncC

ik RIRERWEE (P<0.001) , ** *F/REFEFE (P<0.01. P<0.05) , ns FREFABE,

*** indicates extremely significant difference (P<0.001), **, * indicates significant difference (P<0.01, P<0.05), ns indicates no difference.
E6 MERSEZMRLEENIREFHH

Fig. 6 Analysis of driving factors for magnesium application to improve the hardness of winter melon fruits
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T R, PME 35 B35 Mgeg Fl Mgwa
T IE R, M52 Mguac Al Mguc 7 &2 1) i
T RE ; f-Gal IEPEWIAH S . BEHLARRAS &
BRI 3 A 45 R R W], TP, CSP Hl SSP & 5 1Y
0 xk A% TIOR8 1) SR PR s B B T LAt 3 ot
ik (&l 6B) .

3 g
31 MEMNZRFERTHHARLELERM
T8 FE B9 4 i

T BB B R e A RO
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AR X—IWE i 582 FE N
R LIFRA K, Sl 248 LHEREE, Nt
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W 5 T A g ORI R I A 9 X e, ELFR AR
TR T 3B IR ek o EETRE SR A
—HRBETEM SRR AW AR . SRk ik
KA Wi F iR A AR A B R R
FEMEAY B0, MR B S e
P A, BRE T MEAK, SEEL
YIrE VR — PE” SR Z A Bl O, S
BRI 22 R, FEMARE RS A B,
itk £ fifi B A g B B R R A0 AR S th R
223, TEMIEERE K 120 kg/hm? B, &7 & 81
FEAR RS X AT e ad it BE 5 A P X 45 |
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N AR VE Y T SR E BN, ATy R AEEEIE
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i 2 I Bl SR S o b 1 T B A, R R E
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