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Salt-alkaline tolerance of melon ( Cucumis melo L.) at
germinating and seedling stages
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2 Key Laboratory of Protected Horticultural Engineering in Northwest . Ministry of Agriculture ,Yangling »Shaanxi 712100, China)

Abstract; [Objective] This study detected the response of different melon cultivars at germination and
seedling stages to salt-alkali stress, aiming to provide basis for stress tolerance and resistance breeding.
[Method) Mixed salt-alkaline solution (molar ratio of NaCl : Na,SO, : NaHCO, : Na,CO,= 9:1:1:9,
and pH=10. 80) with concentration of 50 mmol/L was used to simulate the typical salt-alkaline stress en-
vironment. During germination period,seeds of different melon varieties were treated with salt-alkaline so-
lution or distilled water (CK) in climatic chamber for 7 days and germination rate, germination index, vigor
index,radicle length, radicle fresh weight, proline content and MDA content were measured. The melon
seedlings with five leaves at seedling stage were treated with salt-alkaline solution for 7 days before shoot
fresh weight,root fresh weight,taproot length,leaf area,and chlorophyll content were measured. Variance

and principal component analysis were used to comprehensive evaluate the salt-alkaline tolerance of 20 mel-
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on cultivars at germination and seedling stages. [Result] Under salt-alkaline stress, germination rate, ger-

mination index,vigor index,radicle length and radicle fresh weight significantly decreased,while contents of

MDA and proline increased at germination stage. The shoot fresh weight, root fresh weight, root length,

leaf area and chlorophyll content decreased at seedling stage. Comprehensive evaluation showed that the

salt-alkaline tolerances of melon cultivars at different growth stages were different and the 20 melon culti-

vars could be divided into three categories. [Conclusion) Based on the results at different growth stages.,

Lingtian No. 1,Baixiangmi,Shantian No. 1 and Jinhui No. 1 had stable and strong tolerance against salt-al-

kaline stress, Lingtian No. 4 and Yipintianxia 208 were steadily salt-alkaline sensitive, and Shantian No. 3,

Xuelian, Baiyuxiang, Guifeixuemi, Ruixuexinzaomi and Jingtian 208 had stable medium tolerance.

Key words: melon;salt-alkaline stress;germination stage;seedling stage;principal component analysis
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Table 1 Melon cultivars and their codes
i f [N G5 i R (EXN
Code Cultivar Character Code Cultivar Character
. — KT 108 N . . e N .
C1 s ¢ 2 JE iz Smooth thick C11 K Tianjiao Y6 Kz )2 2 Smooth thick
Yipintianxia No. 108
C2 T £ —* Qianyu No. 1 I 2 JEE B2 Smooth thick Cl2 975 % Bianxiangmi 6 H B B2 Smooth thick
C3 %Wt —* Lingtian No. 1 I Mz Wi J2 Smooth thin C13 T % Guifeixuemi 6 H2 B B2 Smooth thick
C4 B #t =% Shantian No. 3 ¥ £ i iz Netted thin Cl4 Fit 55 8 -2 Ruixuexinzaomi Y6 J& 7 Smooth thick
=)
C5 i Xuelian Y6 1% # J2 Smooth thin C15 ””i‘F 2.08 S % B B2 Smooth thick
Yipintianxia No. 208
C6 T.H 1 =% Wutaishan No. 3 M Z iz Netted thin C16 BE#t—%5 Shantian No. 1 I Hz2 ¥ 2 Smooth thin
c7 YIS Lingtian No. 4 & J% W B Smooth thin C17 Z k% Zhimami W £ )5 Bz Netted thick
C8 EfFE Yilu 2 J5E Bz Netted thick C18 StHt 208 Jingtian No. 208 Y JE H2 Smooth thick
C9 1 E & Baiyiixiang 6 H B 2 Smooth thick C19 W #it =% Lingtian No. 3 [ £ iz Netted thin
C10 ¥F % P45 Haimi No. 4 W 20 J&E Hz Netted thick C20 4 ¥ —% Jinhui No. 1 I Hz2 JEE B2 Smooth thick

1.2 REigit

1.2.1 #AHRE FEEMAEH 90 mm B REFE LA
B2 ZURAC. KR A 20t TR 1R Rl Ak B 2 0
7K 6 h By EHRF 50T A 10 mL 50 mmol/L
CHIA 5 075 36 19 Joly 36 v ) 3 5% (NaCl, Na, SO, |

NaHCO, .Na,CO; ¥ gy &t 9119,
pH=10. 80) ¥ ¥ 1 1 SR 1L+, Fb 7~ b K i #-4 — )=
A T TR A i 40K DL 28 40 /K A B By b 1O 0 L
BEASRAPESL 3 WL BN 20 KRNI 98 5 R B
Fr LA TR T N A 3 3R 48 IR 6000, i L 27
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Fig. 1 Salt toxicity coefficients of different indexes of melon at germinating stage under salt-alkaline stress

Different lowercase letters indicate significant difference at P<C0. 05. The same below
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Table 2 Correlation and contribution of each comprehensive index of melon
LA TR T

Comprehensive GR GI V1 RL RFW MDA Pro ﬂﬁkz/ﬁ

; Contribution

index

Cly 0.290 0.297 0. 280 0.005 —0.057 0.191 —0.136 46. 279

Cl, 0.047 0. 094 0.201 0.525 —0.314 —0.359 0. 370 20. 664

Cl; —0.012 —0. 045 0.148 0.468 0.652 —0.233 —0.403 16. 151
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%3

2.C7.C10,C11.,C15.,C17., C19 XF £ Bk f8 sk 1 &%
5, i £k B B J) 555 C1.C2.C3.C6,C8.C12,C16,
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Table 3 Comprehensive index value, weight,subordinate function value («(X;)) and comprehensive

evaluation value (D) of each melon variety at germination stage

B ‘ ‘ ‘ i
Cultivar Ch Cly Cly u(X1) u(X>) u(X3) D Lomprehe{nslve
evaluation
Cl1 —0.710 —2.120 —0.210 0.338 0.094 0. 425 0.295 it 1 Strong
C2 —0.674 —1.806 —1.903 0. 345 0.149 0.132 0. 255 i 1 Strong
C3 —2.355 1.135 —0.674 0.054 0.658 0. 345 0. 260 it 4 Strong
C4 —0.076 0.934 —0.218 0.448 0.623 0.424 0. 487 o BE i 4 Medium
C5 —0.875 0. 830 1.057 0.310 0. 605 0. 644 0.448 o B 4 Medium
C6 —1.994 —0.357 —0.571 0.116 0. 400 0. 363 0.235 it 4 Strong
Cc7 3.113 —1.041 1. 705 1. 000 0.281 0.756 0.774 ()&% Sensitive
C8 —0. 887 —2.679 0.157 0. 308 —0.002 0.488 0. 266 Mif 1 Strong
C9 —0.334 0. 407 1. 367 0.403 0.532 0. 698 0.493 of B i Medium
C10 2.348 1. 105 —0.138 0. 868 0.653 0. 437 0.730 UK Sensitive
C11 1. 996 0. 867 —1.197 0.807 0.611 0. 254 0. 651 #UR Sensitive
C12 —2.012 0. 050 —0.429 0.113 0.470 0. 387 0. 255 it Strong
C13 —0. 650 0. 254 0.129 0. 349 0.505 0.484 0.414 th B2 it M Medium
Cl4 0.888 0. 704 —2.058 0.615 0.583 0.105 0.508 o 2 it Medium
Cl15 2. 936 —1.400 —0.126 0.969 0.219 0. 439 0. 680 U Sensitive
C16 —1.469 0.073 0. 649 0. 207 0.474 0.574 0. 345 ifif 4 Strong
C17 2. 241 1.751 —1.066 0. 849 0.764 0.277 0.717 UK Sensitive
C18 —0.927 —0.283 0. 580 0.301 0.412 0.562 0.379 RS i Medium
C19 2.105 0.123 1. 657 0. 826 0.482 0.748 0.725 R Sensitive
C20 —2.666 1. 454 1.289 0 0.713 0. 684 0.310 it P Strong
M Weight 0.557 0. 249 0.194
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Fig. 2 Salt toxicity coefficients of shoot fresh weight,root fresh weight,leaf area,taproot length and
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x4 HEHBENSEESERHRBMETEHE
Table 4 Correlation and contribution of each comprehensive index of melon
SR )
Comprehensive SEW REW TL LA Chl TR/ %
. Contribution
index
Cl, 0.467 0.477 0.438 0.416 0.437 73.083
Cl, —0. 319 0.210 —0.028 0. 734 —0.562 11.218
CI; —0.095 —0.192 0. 881 —0.227 —0. 356 7.562
Cl, —0.793 0.001 0.174 0.102 0.575 4.330
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Table 5 Comprehensive index value, weight,subordinate function value u(X;) and comprehensive evaluation
value (D) of each melon variety at seedling stage
L . ] i . . Z%é}ﬁm‘
Cultivar CL Cly Cly Cl, u(X) u(Xy) u(Xs) u(Xy) D Lomprehe.nswe
evaluation
C1 2.357 0.173 —1.479  —0.331 0.494 0 0.474 0. 461 0.697 % Sensitive
C2 0.841 1. 557 0.001  —0.271 0.326 0.269 0 0.396 0. 642 U Sensitive
C3 —3.732 0.056 0. 257 0.526 0.038 0. 804 0.562 0.151 0.140 it = Strong
C4 0.147 0.508 0.333  —0.560 0.410 0.628 0. 341 0.414 0.531 B2 i Medium
C5 —1.192 0.571 —0.578 0.766 0.308 0. 648 0. 827 0.219 0.403 AR it Medium
C6 —0.388 0.351 —1.057 0.122 0. 267 0.487 0.433 0.438 0.447 v B i Medium
Cc7 3. 682 0.341 0.777 0.023 1. 000 118 1. 000 0. 250 0.914 UK Sensitive
C8 0.338 1.388 0.121 0.417 0.333 0.234 0. 445 0.229 0. 604 1 BE i Medium
C9 0.160 0.584 —0.340  —0.568 0.383 0.728 0.565 0.771 0.515 B i Medium
C10 —1.888 —0.351 0.317 0. 540 0.782 0.901 0. 280 1. 000 0.315 i} 4 Strong
Cl1 0.773 0.194 1.241  —0.302 0.708 0.776 0. 364 0.176 0.615 B2 TR P Medium
C12 —2.673  —0.293 0.369  —0.471 0.090 0.675 0.232 0.628 0.213 iif 4 Strong
C13 0.669  —0.871 0. 208 0.122 0.386 0. 454 0. 457 0.617 0.542 v 2 i Medium
Cl4 0.609  —1.320 0.404  —0.073 0.543 0.678 0. 000 0.140 0.519 O T P Medium
Cl15 3.341  —0.213 0. 469 0.970 0.916 0. 365 0.285 0. 665 0.872 B Sensitive
C16 —1.572  —0.147 0.278  —0.818 0.277 0.458 0. 605 0. 500 0.320 i 4 Strong
C17 0.777  —0.724 —0.252 0.131 0. 850 1. 000 0.413 0. 000 0.546 b B2 i Medium
C18 0.579  —0.694 —0.211  —0.420 0.363 0.431 0. 653 0.415 0.514 of BE i P Medium
C19 0.445  —1.341 —0.788 0.024 0.751 559 0.587 0.970 0. 469 b EE T Medium
C20 —3.273 0. 230 —0.069 0.172 0 0. 816 0.717 0.756 0.176 iif £ Strong
W TE Weight 0. 760 0.117 0.079 0.045
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