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Abstract: In this study, the melon (Cucumis melo) variety ‘Yangjiaomi’ with long cone shape, which has sig-
nificant difference in sweetness between the mesocarp adjacent to pedicel and mesocarp of the fruit, was
used as the test material to explore the physiological mechanism of sugar gradient accumulation in the
mesocarp adjacent to pedicel and mesocarp of the fruit. The results showed that from the early to the
middle stage of fruit development, the cell dilation of the mesocarp adjacent to pedicel and mesocarp, the
sucrose content of the fruit was very low, and the accumulation of glucose and fructose increased rapidly.
In the middle and late stage of development period, the cell dilation of the mesocarp adjacent to pedicel
and mesocarp slowed down, the sucrose content of the fruit increased quickly, the sucrose content in the
mesocarp was significantly higher than that in the mesocarp adjacent to pedicel, and the glucose and fruc-
tose content in the mesocarp adjacent to pedicel decreased, while the glucose and fructose content in the
mesocarp increased. The difference of sugar accumulation between the mesocarp adjacent to pedicel and
mesocarp of the fruit was the most significant in the later period of development. The accumulation of
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sugar in the mesocarp adjacent to pedicel and mesocarp of the fruit was controlled by sucrose metaboliz-
ing enzymes and endogenous auxin. The changes of acid invertase (Al) activity and sucrose phosphate
synthetase (SPS) activity were the main factors of sucrose accumulation in mesocarp was higher than

that in the mesocarp adjacent to pedicel.

Key words: melon; sugar accumulation; gradient distribution; sucrose-metabolizing enzyme; endogenous

hormones

&K (Cucumis melo) &+ KK B2 —, =
BUE TR, AR SRE . A RO R 45
Ry R TORRE ThD AR H 28 38 0, 9 2 38 0 R
il I PR EESROTS H 28 52 i (K5O 858 2017). PRI, $2
e Al JTCHRY et o A B oA B2 S

T ot o 455 S S AU J53 A P 7 T, 3
AN BT AL RS B TAR RN R
WSO 405 NAE mn IS SRR RE. Bt &
B AR R b (XU &5 (25 R 552003) . 7EAH A
EM BT, SRR A EEN IR —, #Kf
A RIS E A RN, P
B B v PR IO R R, A 2 W (49 UK BE
A HE2013). FT A FE A IAS ] 3 PR 284 ) i I
FEREZH 73 A R R P AR AR ORI 22 S, (L2 2 34
JRSRSEAE K B I FE A 2 3R A R AR 2R i i
RUTRIKTBAE2004; 5K H1 8 55E2011). IR S bl
()RR B 2 52 0 W 19 1R 5 I8 (sucrose phosphate
synthase, SPS)FIR M4 Ll (acid invertase, AT
(A E52012), PIEAN AR B 28 R SR 2 A
eI A N S (8 252019).  7E[F —ANEf
JRERSIE i DT 21 T8 SR 35 B B0 i AR, G
ST JUAE T V2 MO I HE T =6 A B R I

TR SR S 7 AR P T8 2% R e A il 1 3 [ 4
F RSB 7 I ETRE . SBEAI RN AR 2, ATHISPS
T T PR A A0 A2 R e TG SR S JRE W 20 A T B ) D A
(Menon Fl1 Rao 2014; F % %§ 25 2014; 2% Kk K &
2009). EAIEEER T CEM AT .
FE MR (BianchettiZ$2017), LR & HES
MRS S, AWRENH, EKERJIAAE
WERSE T EAEENEH, 25 RLME
B KRB UL N AR AT 2R (Okazaki 55
2009; Sagar%52013). A=K & 1] LUE#EE A (Lycop-
ersicon esculentum) 5 S FTRE A G FTREBE 7 fife B 1

T ME(Tang52015), 1A 36 1 4% 1) 20 o 70 R0 48
PRkt R K /NDaif52011) . B NFER
By BAE. HIE . BN Bt B R REAR
Ui 5 R SOE S B UM R (TR K B 452004, SEr
HAFE2011; B1/NIRAE2010; J % A 452005). {H 2,
[EFf R DAS [E] Pl 25 TA] R0 AR B AR X S AL B
T EOR 22 7 (B S5 2018; 251 552016), FLk
B 20 73 75 A [5) 20 23 rp 2% ] 53 A7 A 7] (Zhang AL
2005; Lemaire52005; Biais%5$2010). AR LLAS
()57 k73 S 3 22 S A T 1 B T b =
FE A, I R Sk B I R AN R
RrRE & & R L REREAC A S BRTE T Zh S 2 5
WU ER R OC &R, BRI IR SAS [B BB A (| B & & 22
R RO B A E ], iR m RS E AR
PR i T H LR 0 R Al

1 MR57EE

1.1 IR

WG AE L AR A K2 2R 2 5 TR 2B H
IR E P EET. 20194E1 20 H, K S0FL A%
JRE W, FEFRARCN R AEA=3:1. ZFNEE
KF)3, 45 EHRGHISH), Sl T HbiRE T,
AR, B RO . 62 H BN S B MELE R
FrRile A RIFEFK JE10. 208130 d (days after pol-
lination, DAP)EXUFE, £ E3ANHsk, EE3IW. #
SRS SRS 3 SR A A A EUORE (B 1), B
(AR ot AL 2 A5 50 B30, 4 i -0 2 ) e
rE. RS A E MR SR,
TR G, AR KA —80°CIRAT
1.2 R F5E
1.2.1 AIAMHERYE ENE

A7 FH PAL- 1158 455 =M 252 430 5 i TSR S ] v
1 [ JE 4 (total soluble solid, TSS) % .
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1.2.2 ARI% B RTHIB K /NFHES W 52 K 4
ZRINE

S H AT I )92, TR SR R, o A s A
R P %5 mmx3 mmx5 mmiE F, NAE R D
PR RS - T R VR 5 (1] 28 Y (FAA) il L 25 o g ]
SE U R i 2 B B 2 RE (AR 43 $070% . 80%.
90%. 100%) % i 7K1 h, P&k R — FF 28 (2K
2 FE=1:3, 1:1. 3:10% — H )& B2 h, 120 f5 £
o fEHREXY AT R, &R A
it s J, A P 7 40 - [ 4 — g, A R
TENF B TSR o R 650U &
e, AN AR AN R, AN T 85K
S, HEAT AR RN 8 . ARLH N AR A Bk
2005 BT BEATHAIE . LA200R5 b ROAMARHE, f35K
IR 43 90 D & 54~ 20 Jf J 4 (mm) . S JE (mm), 5
FE (mm) F 3R H P IME, Gii 405 Py 40 i e DA
20 i T B (mm?®), SR 7 34948 5 e 5 R B AN 41 A 1)
S35 TR (mm?) o PS40 5 5= K2 (A xm< TR o
XoF R S SR S (1 3 R o, AR R R 4y ) A
MAE,
1.2.3 NEHZREENE

FREXL g, TRONHERIG IR BE A, N8 mLTii

A I80% H B /K ¥ W, 40°CIR RIS . 8 000xg &
0210 min, BL_E3ER, 5% 2 mL 80% FH L /K57
RIR2 h, BOEHBH EIEWR, &P BT, 40°C
2R BASH AR L2 mLAKER), A2
mL 7 Y Tk 23 BB 43 9%, # 2k =, N E KA
A2 mL LR LR, B RBIR, #H% I+
W 4E F R AN E B IEPE, ZAWT, MA0.5
mL R AV, 85 AR
K FHRIGOL L-3000 = S0GBUAH i A5Gl 2, 1 H

GhbRikE . TAEZKAMn T (3 # A Kromasil
C o SO A 3EFE (250 mm*4.6 mm, 5 um), JishHHA
- 1% 2 B2 VR 47 90(30:70), ¥ii% 1.0 mL-min ', #%
I#30°C, BEFEAAFRI0 pLo FEHHFRIUE K ZARAE i,
FH PRV AR, T B RS 6NN A o ik b e
o e b £ 1 S5 A RS DN 5 A 14 V5 AR ) 06 T
N, DA T RO AL bR, IR BE M AR KR, 11515 2
ERFRMARME L. SR E. R
B i 23t 5 s R RE R S R
1.2.4 HEESSENE

S R (2006) JT AR IR 41, HUL g3
IR AR, IIN6 mLafi 2., 60°C FiE$2£10 min
J58 000xg 0220 min, W4 HIFH %25 mLINA &
T BRI N6 mLEE 7% /K, 4£4260°C/K %10 min,
8 000xg &5 .0>20 min, & &R, HIXERE L5
PEELLIR, & LW, A EARF25 mL. HiE
mL _F g 0.22 pmA HLIER I 3E, H T = 3eR
FHETE AT, Rl S5 AF RBIAE N - 25K IR
£ 80:20), i i# 1.0 mL-min ', ¥:16.40°C, ¥ I 25
IR E35°C, HEREE 10 uL . (fi%4: Mintersil NH, (250
mmx4.6 mm, 5 pm). VAT ) S % pE A
TR o 14 it 55 LU A8 VR T ) A v ARV, 1EAT R
FHEIE AT, FIVERRHERN 22
1.2.5 BEEMENE

SPSYE PR & 22 45 2 1 55 (2006) [ 77 7%, K
FH70 uL % Wifk Z5: £50 mmol-L™' HEPES-NaOH
ZE M (pH 7.5). 15 mmol-L™" MgCl,. 1 mmol-L™
EDTA. 5 mmol-L™"' NaF. 16 mmol-L"' UDPG. 4
mmol-L™' Fru 6-P. 20 mmol-L "' Glc 6-P. 20 uLf
HRIEEE . 30°C N30 min, JIA70 uL 5 mol-L™
NaOH#&¢ 1E J b7, 37K ¥ 10 min, 415 1T mL
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14% [ 4 i (75 @ 76 13.8 mol-L ™' flTH,SO, ), 40°C
S N.20 min, ¥ H G E Aol . X HRTE SOV A &R
HOIIN 21 (R A -

PR 1 e A B (A ¥ M U o 225 5K B 77 55(2003)
(K157, K490 pL MiAA & : 4780 mmol L' AR -
iR £H (pH 4.5). 100 mmol-L™'fEKE. 210 pLJii £k
JE . 37°C )2 Y30 min, 1 A490 pL DNSizt 71
b N, KRS min, YA HDJE I E Ay . X8
TE R AR 22 HI0N S 756 T A -

1.2.6 RNAFZEUR QRT-PCR4T#T

{5 F Trizol 7% 42 A N 5L B RNA, #5351
7 B K SR 9% ' 5 B PCRAR 71 & (TransStart” Tip
Green qPCR SuperMix) Il 3£ F b 5 4 X &AW
R AFE . 8 FHIDNAMAN i1 K 5 ¥ (£ 1),
HAE K FE N A& A . qRT-PCRJ B K 96 FLAR,
7£ ABI 7900 HT Fast Real-Time PCR System |47,
PAEH R Actin N 2 3 (7, SR 25 it AL R
(R FF A 128 7 (Livak Al Schmittgen 2000).

1.2.7 BB TR

FH Image-pro plus 6.0%% A% it IR R ZH 2R 47)
AT Hr, SRS A2 2% 240, i Microsoft
Office Excel 2013347 %4 kb EEAI/E ], H SPSS#
A% B AT FL R 3R 7 22430 Hr, F Duncan’ska 567%
X 22 5 3 R 4 BT (P<<0.05)

2 SLIEER

21 HARILZEIREFARTEEEYEERE
AT

B & B R sz AR K, 75 R SR AT
T [ Y 3 RIS, R E20~30 A7
TR PRI A S PR RT i P ] R A R R i, 2
J5 30 diy A 5L RV I [ T B T
RIA(E2).

HT B3R 0, A SE AN R A B B R A
A SR PR 2 AT SRR S AR S N (R,
SERAEHRL. ERIE20 dA, #FRAHE
BERURBER R B PRE BT, Z s A TR RA
HEPEAR P R BARDN K FH R E LTHER,
T E A BTN 5 10130 diB 2 T3 IR,
R KRB KT B BUAR S 1 R A
FER B I RE A R AR R E D . e
JA20 diN, HORARERERR R E D, 2 R R E
FEANTR, B8 J5 30 dite Bl AR R Ik 28 R 2,55
fire GRRYI, BHTURSERE 2B 70 A B 5, MR
WAL P R A RERRE S 2 B AT SRR R & T
22 MIRLLZEFIREPHERE, MWIRANFIHEE
HEZIEEE (L

B4R T 8RR SEA R R & B Bl A2 1 42
1, FERA IR 10~20 dR S ER K IGE, 20 dJ5E i
R JEAR T AN R W8] 3 R AR AR AL R 52
B

wit A J 10 d ¥ SR P AT b R A A1 AR 51
B, RYIZIN G0 R 7 RN BR(E5); #3286 )520
i AR AT R AT A2 K, (EL SR AR AL T
BUi, ORI K 2 BUNT B, HES IR HE,
N AR B30 dJE 135 R4 HE 51l
AN L B e SR AR B0, R P A A e e
ARAG ORI HL IR B

RORW, fERALREF, RAARKDNS
VRPN B NG IR L A S AR AV IR S
Kz, BALEAAARE A D 5 R AN
SHUERMAR, FE R F TR, 2R P40 R 2
SRS R AR B S PR BT
2.3 MARLXEIIEFHIFIAAZTENETL

K6R I, IAA S BAEH LA PR AL AL
A FRATNE10~20 d IAAS & FF(K, B8

1 SPSEFEFAIEFEQRT-PCRS|4)
Table 1 gRT-PCR primers for SPS and Al genes

HN 4 BN P55 Ei# 519 51(5'—3") NSRBI —3)
CmSPS1 DQ521271 CACTTCGTTGTCACGCTGTT CGACGAAAACCACCAACTTT
CmS-AIV1 EU260044 TACCTGTGTTGGACGGTGAA TCGTGCTGCTCCATTTACTG
Actin FJ763186 CGCCACTCAACCCAAAGG CATCACCAGAATCCAGCACAAT
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different development period
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Fig. 3 The change of sugar components and contents in the different development period of the melon fruit
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Fig. 5 The change of cell size and arrangement in the process of melon fruit development
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Table 2 The change of cell form in the process of the melon fruit in different development period

R T A /um” JHK:/mm K JF/mm i /mm [ &5
10 d# 5 4 644.42¢ 0.343 2¢ 0.106 7 0.083 7° 1.378"
20 d7 5 6572.12° 0.478 3¢ 0.158 5° 0.1272° 1.226°
30 di¥ 8 831.77° 0.587 6" 0.203 1° 0.1452° 1.441°
10 dr i1 6123.54° 0.438 4° 0.150 2¢ 0.098 8° 1.341¢
20 d iR 11 240.2° 0.566 4° 0.206 6" 0.131 6° 1.201°
30 dHp B 18 594.2° 0.677 9* 0.246 5° 0.162 & 1.122¢

[ 51 K AN RN G - B IR R 22 57t %5 (P<0.05) .
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Fig. 6 The change of endogenous IAA content in the process
of the melon fruit in different development period
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fik(Zhang A1Li 2005; 5K B J7562003). AW 5145
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Fig. 7 The change of SPS activity and SPS gene expression analysis in the process of the melon fruit in different
development period
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Fig. 8 The change of Al activity and Al gene expression analysis in the process of the melon fruit in different

development period

FeH TR SER G AN [F AL RS 2 15t A
HAZIB AN TAB IR BA Rt — 2wt o
TR AR A AR 2 52 7 A A G Il U 4%
(BURGER%52007; M-21#5%52019), ALZ Rscid
AR B G, X RS Sl 18K R R
BAEZREHEEASE2014a). AR FLLE K
BRI SR SR A TE R & AT ALS PR3 5,
FEFEAN R B, Sl 2 RS0 R & 1T BT = A o
AU AN BE S AT 5 2K, 75 15 = 1 ALK 1R A 45
fife Sy FERE RO A 0E, 4ERRAN B I, S ST
gz R AR AL BB AR B R (2 R oKk 552009). If HLAT
T P B ARG TR A 2R 11 0 B2 2 A1 (Zhang AL 2005,
5K BH 77 %$2003; Burger Al Schaffer 2007), iX 5 A i
56 ALVE 1 BRI R AR AN R I s SR — 2. A
FUR I TERE S B i T v A SPS A M IR b AR £E,
X5 AT NARIE 1) 45 R B PACE = 45552014), AR
06 b T SRR o R A e, St R B vk e AR
(I PR AR A AR, (EE TN . 35 R A
AKIHAIMSPSTEEA &, R T #0520 dIALE
PR TR S, A A A B S T A B AT
F A RATFSPSTE PE A4k 5z SRS AR 2
TAABE RN A KAR HE Y 0T . TAATE 3 42 il 40
Ji 3 2R 4 B AT 5K R TR d 2 ALK R /N (Devo-
ghalaere5$2012). AW 7R M, £+ RARE K
HIAA G B T, T RATAAS E ST RA

FHECAR LN, ULBTAA S B ] fe 5 92l KAFA(E
YRR, LA RAEAF SRR T A R E
(7K H EE%E2011; MenonfllRao 2014). 7 #ii& K I
TEF AR E T, IAAE 5 AR 2 s mm SR R
T BCRURE AR, %o 7 S S BB s B A A
A2 H A 5 20 /E FH (Bianchetti®$2017; Llorentes
2016). AN [R] 25 [A]BE AR 22 0] RE 2 H iz kSR 5 g
F A AR W e s 1o A TSR S K & AT 140
Jf 53 ZARE B HE SR 2, g B K, X
PIANET IR R, TR B FIAA S & PUE L
Tt, 4 SR 4H i oy 2 T 5 S B KT AR I ) SR e =
W2, AR LG R KE 5
IAAS & EFHAR SR, g0 MR K AR 2%, JHFE )
AT RE B, RS R PUER R, KA YT
YRR T RSLEE R, X 5T ARE — Bk R
2011; ZERk552009)

AT FELE FO I, I S A 5L A RE R R
SR A7 Z AL, SPSHITAASLE/EH . Lhrs 5
SR SRR AR 3 12 A Gl 2 0k R Fh, AR
il Js2 82 J FCAH BAE AL O] BE A7 AE EL IR R 2R 1K
Z(Dai%52011). ) B IR SOl o) A 5 R 2
() AR A= BRATLIR, AN [ S0 A B 4 4y 22 R Y RS
HH G TG 3% P A0 P IR IR AR A Ok AR DL R B AE ) R
0 5 N R SIS S A S IR R IR AN
W9t
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