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Analysis of Cracking Resistance and Physiological

Characteristics on Xinjiang Muskmelon

FAN Rong', YANG Yong', LI Meihua's ZHANG Yongbing'. YI Hongping', HU Guozhi”

(Center of Hami Melon, Xinjiang Academy of Agricultural Sciences, Urumgqi 830091, China)

Abstract: In order to evaluate and screen muskmelon varieties with cracking resistance, we measured fruit
cracking index and fruit cracking rate at mature stage of 20 Xinjiang muskmelon varieties planted in the
base of Turpanya Yaer township, Center of Hami Melon, Xinjiang Academy of Agricultural Sciences. At
the same time, in order to elucidate internal factors associated with fruit cracking, we tested some physio-
logical characteristics of these varieties’ fruit, including peroxidase activity (POD), polyphenol oxidase ac-
tivity (PPO), mineral element contents, cellulose and hemicellulose contents, which would provide theo-
retically valuable information to cultivation and genetic enhancement of muskmelon. Results showed that:
(1) All muskmelon varieties tested were divided into 5 scales on the base of fruit cracking index, in which

3 varieties were classified into extremely cracking resistance scale, 5 into cracking resistance scale, 5 into
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easier cracking scale, 4 into easy cracking scale and 3 into extremely easy cracking scale. (2) Peel water
content was significantly higher in varieties classified into extremely easy cracking (EEC) scale than in ex-
tremely cracking resistance (ECR) and easier cracking (EC) scale, while the heart sugar was significantly
lower than that in ECR and EC scale; four mineral elements contents, Ca, Na, Mg, and Fe were higher in
fruit peel than that in fruit flesh significantly. PPO activity was significantly higher in varieties classified
into EC scale than EEC scale, POD activity was significantly higher in varieties classified into EEC scale
than that in ECR and EC scale; cellulose and hemicellulose contents were significantly higher in varieties
classified into ECR scale than that in EEC scale. (3) Fruit cracking resistance showed significantly positive
correlation with the contents of heart sugar, cellulose, and hemicellulose, and negative correlation with
the contents of peel water, flesh water, and K, as well as POD activation, respectively. (4) In the princi-
pal component analysis, there were 13 main factors for fruit cracking in melons: Cracking rate, cracking
index, peel water content, flesh water content, heart sugar, edge sugar, K, Ca, Mg and Na in the peel,
Na and Cu in the flesh, and cellulose. These results suggested that 3 muskmelon varieties, Huangmeng-
cui, K1028, and Xizhoumi 17 were screened as extremely cracking resistance. Fruit cracking rate, crack-
ing index, heart sugar, peel water content, flesh water content, cellulose and element K content were im-
portant indicators in melon cracking studies.

Key words: muskmelon; fruit cracking resistance; mineral elements; cellulose; hemicellulose; POD; PPO
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Table 1 Comparison of melon cracking grades

KTk K T
g AR mESK IR 12
G (d Number  Number of cracks Number of cracks
rrade of cracks greater than 1/2 deeper than 1/2 of
of circumference fruit flesh thickness
0 % Grade 0 0 0 0
1 %% Grade 1 (1,00) 0 0
2 % Grade 2 (1,00) 1 0
3 %% Grade 3 (1,02) 1 1
4 % Grade 4 (2,00) (2,00) 1
5 %% Grade 5 (2,00) (2,00) (2,00)

Ry 2 A B AL 2 TN TR R R 1/4
(DE32'a8
Note: The perimeter is calculated as the average of two vertical measure-

ments, ignoring cracks less than 1/4 of the pericarp perimeter.
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Table 2 Comparison table of melon fruit cracking

resistance level

| oy
TR TR y
S . ruit bk
Fruit cracking . -
h cracking Resistance
resistance level .
index
0 (0,1] WPt 24 Extremely crack resistance
1 (1,5] HLH Crack resistance
2 (5,107 #5553 Easier to crack
3 (10,25] 5 %4 Easy to crack
4 (25,100 e 524 Extremely easy to crack
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FEVFM R PIrER 5 Mg P B R AR
PER) 0 F BT 2 B 5 A F W55 %
3ASEFRE I AN 1 TR o FE B GR S AR E A
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D R AR R 5 T — 80 °C AR vk A o fR
A7 T 00 2R BRI W) BT R & B 4R R T
B R 4ER 58 POD i  PPO Gk,
1.3.1 BNEFEEMBEK  AEAER 5 R pEE
3 ANBA I T HL TR CACS-30) 43 53 B B B 7, 5K 1
(B C SR B0 TVEE 5 ff FF 80 0 0 13 31 (GY-4) T 52 S B2 I
SRR B R R A Sk 5 AR R B S ) T T L A
FARBES AT BT R 77, BB
ol PR U] T B 3k e Sk (0 20 28 1 5 ol RO R 5
J RN 398 B e KA W 3k, e /N2 B 0. 1 em, AE
DL B R bR A WA O 3 AR E A,

A—C MBI RIER A BN B, VIS 17;C. K1028;
D—F. 85 %M. D. ) 9818 E. 447 ;F. K1086;
G— LS AKM .G, KL076;H. AL L AR,

B 1 AN TRt 2428 AU s AR S A
A—C. Extremely crack resistance scale: A. Huangmengcui;
B. Xizhoumi 17; C. K1028; D—F. Easier cracking scale:

D. Huangpi 9818; E. Nasimi; F. K1086; G—1. Extremely easy
to crack scale: G. K1076; H. Huangzuixian; 1. Xianguo.
Fig. 1 Fruit pictures of melon varieties with different

crack resistance
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Table 3 Classification of melon fruit cracking resistance

75 (R 5) RILEERE ELE iR SRR Pt HE R
Number Variety(Abbreviation)  Days of fruit development/d  Fruit cracking index Fruit cracking rate/ % Resistance level
1 WA e (HMO) 48 0.39 1.96
e
2 K1028(K1028) 45 0.67 3.33 Extremely crack
resistance
3 P M % 17 5 (XZM 17) 45 0.68 3.42
4 A (MY) 38 1.58 4,88
5 T 15 (ZMD 43 1.70 8.52 A
EijE:
6 4% (JHM) 38 2.56 6.11 Crack
resistance
7 Bk 11 5 (XMZ1D 50 2.79 13.97
8 BAO e (XHXO) 43 4,00 6.67
9 20 37 %% (NSMD 38 6.03 13.23
10 Bz 9818(HPY818) 45 6.30 15.76
S
11 185 0526 (HMO0526) 38 6.36 22.73 Easier
to crack
12 4 R (JFHD 45 6.72 26.19
13 K1086(K1086) 45 7.81 26. 54
14 PE N 2 25 5 (XZM25) 45 12. 67 30. 00
15 B 18(XM18) 45 15. 00 51.67 V-
Easy
16 ZDUR(LHG) 50 20. 67 34, 44 to crack
17 £ (LMD 48 21.58 39. 09
18 K1076(K1076) 42 44.59 73.49 ]
W oy %
19 HEAl(HZX) 32 66. 50 78.75 Extremely easy
to crack
20 il 3R (XG) 35 69. 70 84. 87
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EEC. Extremely easy to crack; EC. Easier to crack; ECR. Extremely carck resistance. The same as below.

Fig. 2 The mineral element contents in peel and flesh of different melon varieties
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Fig. 3 PPO and POD activities in flesh of different types melon varieties
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2.3 HMARERESMNERRPBRES T
5 WoR G IHRRER BN R R 24 A
FEARAR AR M b A 9 AN I 45 B A G 1R 18 B i
FHE W R K.
Hovp, ZERARBOM BER AR 5 RSO RE & i 2F

LTS i SAR N Ve (RTE JU I TE 1Y PSS
5R B KE CRIAEKE POD i CRECH R K
JLR F R A K JUR & A7 7R SO R
IEHSG 2RI S RN PR Cu TR & B AFTE I
FHIEMK.
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Table 5 Correlation efficient of cracking index and cracking rate with other measured indexes

5 Hr index

PR Fruit cracking index

SR Fruit cracking rate

L E Single fruit weight

0.031 0.171

R BERE Peel hardness —0.179 —0.041
RATESE Flesh hardness 0.106 0. 255
LB i Heart sugar content —0.798" —0.837"
i # B Edge sugar content —0.564 —0.550
JiE RN Cavity size 0.187 0.107
Rz &K Peel water content 0.662" 0.700"
H A& KA Flesh water content 0.598" 0.595"
HA POD ifi P Flesh POD activity 0.673" 0.590"
A PPO JiEHE Flesh PPO activity —0.426 —0.410
Ca —0.529 —0.487
Cu 0.194 0. 347
WY R R S Fe 0.185 0.331
Mineral elements content in peel K 0.793" 0.719"
Mg 0.015 0.021
Na 0.271 0.371
Ca 0. 064 0.098
Cu 0.594" 0.533
CN TR ok e Fe 0.515 0.461
Mineral elements content in flesh K 0.892 " 0.836"
Mg 0. 034 0.136
Na —0.282 —0.231
R -4 & & 1 Peel cellulose content —0.681" —0.699"
RBP4 % % i Peel hemicellulose content —0.713" —0.695

T %% RIRTE 0. 01 KFAATE R FHAH KA, x RIRTE 0. 05 FKPAETE I 35 FH R

Note: ** indicates significant correlation at the 0. 01 level, * indicates significant correlation at the 0. 05 level.

2.4 FHINHREXIEREERSD S

X5 9 AN I il i 0 R 8 A AT 3 B3 40 B
PRI Z A AR I 25 5 48 B - 0 328 5% e S ICRE SR 1Y
FERT., DEFEERT 1, 23 5EE KT 80%
RN K 26 TR AH G AR AL 4 A U .
TTER % 4 G R 37, 8%, 20. 451% . 12, 876% Al
10. 852% , BF BTk %3k 81.979% , LA | 4 A F 4
AR R ZHAE R R (R 6, Hd, 4% 1 £
B R SRR R Sk A K
B K & BRE 0. 817~0. 946) , UL K OB i
BT YR S B (BUE —0. 964~ —0. 818)8 4~ 1B #r

BT 2 XE K, R R T AR SRR AR 556 2 &=
BT R A Mg Fil Ca % i (FLH 0. 73~0.807)2 >
FEAR AT R, BB R T R A P T i OT & 48
bR 25 3 F A TR B Na Ml Cu & (AU 0. 705~
0.897)2 NHEFR B AT R K, E e 7R iy
YIBCERFEAR 5 4 ERST RN Na TR (AE R
—0. 789) i fif 48 % {H fe K, F B TR ARy
W ICE R R . X 4 A E RS AT DR G ik 9 Al
J LAY 26 ISR DT bR AT 40 28 A5 R R W TE
ENGIE == NN B E G S S S R NI TN
R TRTR G RIRZ .
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Table 6 Factor loading of principal component

& b B4y 1 G 2 sy 3 JLGF 4
Index Component 1 Component 2 Component 3 Component 4
ZUHIRHL Fruit cracking index 0. 842 —0.319 —0.068 0.295
Z4 UL Fruit cracking rate 0. 854 —0.225 0.112 0. 290
R E Single fruit weight 0. 382 0.668 0. 465 —0.169
FBF E Peel hardness —0.099 0. 698 0.419 0.529
S ATE ¥ Flesh hardness 0. 302 0. 707 0. 461 0.316
M Heart sugar —0.964 —0.071 —0.050 —0.014
1 HE Edge sugar —0.867 —0.214 0.273 0.292
JtE K/ Cavity size 0.399 0.251 —0.500 —0.276
Pz F kit Peel water content 0.817 0.223 —0.174 —0.302
F A K& Flesh water content 0. 946 0.268 0.030 —0.010
A POD i ¥ Flesh POD activity 0.521 —0.035 —0. 464 0.647
A PPO Jif#E Flesh PPO activity —0.698 0. 045 0.201 0.540
Ca —0. 331 0.578 —0.034 —0.383
Cu 0. 290 —0.134 0. 897 0.067
B R T 2 4 Fe 0. 389 0.614 0.471 0. 150
Mineral elements content in peel K 0. 669 —0. 445 0.191 0.302
Mg —0.191 —0.618 0.415 0. 041
Na 0.343 —0.362 0.705 —0.358
Ca 0. 385 0. 807 —0.310 —0.149
Cu 0.596 —0.605 0. 086 —0.098
BN R A Fe 0. 645 —0.051 —0.171 —0.001
Mineral elements content in flesh K 0. 881 —0.361 —0.190 0.154
Mg 0.495 0. 730 0.131 —0.314
Na —0.166 —0.306 0. 404 —0.789
SRR 7 4 5 it Peel cellulose content —0.818 0. 082 —0.173 —0.117
Tz A Yk 2 ik Peel hemicellulose content —0.631 0.520 —0.050 0. 306
HHMEH Eigenvalue 10. 363 6.031 4. 814 2.491
Fi#k# Contribution rate/ % 37. 800 20. 451 12.876 10. 852
23+ 5k % Cumulative contribution rate/ % 37.800 58.251 71.127 81.979

TAN LU 1 o e R L 5 2 S D

) 9 /> FT R B9 2 B4 15 50 WS P P 5), 3 25f X

oS LR R B SR 1 B 5 2 - 108 RO81S
I R L K10767) R4 = = R 2 | g
%5 2 ERSHRE T Y TTC R AR 1E S 14552 5) T L Y A o
FAFM(CK10867 . # iz 98187, “ 4 4 *) &l 43 #e 5 e

— IR A S C M 177K 10287 B 2

I "> 4 53 7 575 0 5 B S T4 22024 80 1 TGt o 7 L

WA SRS PR R ) D BT ) B e L

SRR B LR LA S K R R e T
oKk RS G RO i 2P 4 3 5 B 5 T WA PC1 (37.80%)
24597 PR Y K. Mg, Ca.Na 72 & it SS9 Na B 5 e £ L A

1 Cu JCE & i e ZE R AR VAN IF A BT 2 ) 3 45 Fig. 5 Principal component scores of 9

1:/]? s E‘l‘ﬁﬁl Eﬁ%ijﬁ%%ﬂ o melon varieties
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