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Table 1 Melon germplasm and their code Table 2 GABA concentration screening test treatment
Eics A R &S Fh 2N £ R hb 3
Code Cultivar Character Code Cultivar Character Code Treatment
al “—fXT 108” blA:-3293 cl S i ;41293 CK  E¥EIHWIRKE Normal nutrient solution cultivation
“Yipin Tianxia No. 108 Smooth thick “Tianjiao’ Smooth thick T1  IE#EIEWIREE Normal nutrient solution cultivation+25 mmol/L GABA
~ “FE-5 HBRE “ATE” B IR B T2 EHEFHFBIRKE Normal nutrient solution cultivation+50 mmol/ L GABA
C2 Cl2
‘o B . PR . .
Qianyu No- 1 Smocth thicks Bianxiangmi Smooth thick T3 IEHEFHFBIRKE Normal nutrient solution cultivation+75 mmol/ L GABA
C3 wA— 5 T RAH Cl3 RS B B T4  EHIRBE WAL Salt-alkaline nutrient solution cultivation
‘Lingtian No. 17 Smooth thin ¢ Guifeixuemi’ Smooth thick . . . o
=B o D — T5  EhRAERFRE Salt-alkaline nutrient solution cultivation+25 mmol/L GABA
=T 2 = 2
ca § & e Ll ent soluti L
“Shantian No. 3° Netted thin “Ruixuexinzaomi’  Smooth thick T6  EhBRYAWFRIE Salt-alkaline nutrient solution cultivation+50 mmol/L GABA
. g St W B 2087 St I T7  EHPRVA R EE Salt-alkaline nutrient solution cultivation+75 mmol/L GABA
¢ Xuelian” Smooth thin “Yipin Tianxia No. 208’ Smooth thick WK 9:00 1 1700 M- E W GABA Ab3,
s “hEL=8" 1 B0 Cl6 “BREH—B" e R iR Note; Treatment with GABA foliar spraying at 9:00 and 17:00 during test.
‘Wutaishan No. 3> Netted thin ¢Shantian No. 17 Smooth thin — Vi 4
pashen Fosn e o Quebec, Canada) W # R IE T8 R 1T E BT
P BHS B R ZRE ¥ S0 2 )
“Lingtian No.4”  Smooth thin “Zhimami’  Netted Thick L4 BAESHT
s EB MBURE o CRE208T  HBURE EhE R B = G A — A3 ) /%t HRAE < 100 %6 5 5f
“Yulu’ Netted thick ¢Jingtian No. 208’  Smooth thick X . X . .
N D — D - JBREE u(X)) = (Xj— Xmin)/(Xmax— Xmin) , 2 H*:
¢ Baiyuxiang’ Smooth thick ¢Lingtian No. 3’ Netted thin u(XJ);E‘ZR ] *‘Elﬁ 1?/—‘[( E{J ﬂ E {E ; X] % 7N ] *‘Elﬁ 1?/—‘[( E/g i)l]lj % {E ;
“UWEL S 1o SUR B “BWE—E” b398 3 : N Ay [14]
10 Xmax. Xmi | \ N
c “Haimi No.4”  Netted thick “Jinhui No. 1 Smooth thick xXmin 73510  FEPR I BRI B/ IME

1.2 RHEHk

12,1 HHSHFR SR o 0 21000 2 AR v A I
¥, 2 IR GRS BT 72 FLEERL R
. TG 2 i 1O, PR A K —BOWAE bR TR
RIS B T A 35 L 9 1/4 F8 1L FH &
B R KB 46 (50 em X 35 em X 15 cm) , 4%k 12
e, B4 d B 1 BRI, BFRWEIEHN HE R
B 24 h FESAS ., HFHRGH 4 i 1 OB EH# 1/2 5]
& ILEFHRE B SR I i & 50 mmol/ L(HA
6 5 %6 Y # JBh 38 ¥ BE) NaCl ¢ Na, SO, : NaHCO; :

Na,CO, =9 : 1 : 1: 9(pH 10. &) {1 FE M HEAT ER 8 38
Ab3E, DL 1/2 5008 LLRFRR I & F 78 77 R 35 AL 38 5 X R
(CK) ,AbFEEE 7 KRB AT A T8 AR I 2

1.2.2 GABAWREEEIXE: FIFH 12.1 2Rk
B 2 AbrEhmite 2 7 B 2 RS R oM. &
GrEyEFRRE 12,1, MSENLE 4 i 1 ORE#R 1/2 5]
& INRHET L BB SR A KBS — BUWAE R, T 1R
ANFAL (R 2), B AL BREE 7 KREUE ST 4 TEE A i
M, 'R 3 K.

1.3 WHENE

1.3.1 4hEEsE AR BRBUE R BB
HRERFR L 7 5 AR ZE45 5 343 B ERARR R B £
R EBRARBEREN T ETE R R 5’
52 R 80 YR ERIR 320,

132 WMEESER LHEE 7 RBHRER,HH
EPSON EXPRESSION 1680 # & 49##1X (Epson America
Incorporation, California, United States) 3 i, F§ Win-
RHIZO 1R % B 12 5> #7 3K 14 (Regent Instruments Inc,

2

¥ F Excel 2007 ,DPS v 7. 05 #4347 5080 3, B

Duncan 2 48k (P<<0. 05) #4785 11430 97, FI FH SPSS
20. O BT BAE AT Ir 2 5 BT R R 25347
2 HRESW
2.1 OR[RIRRIR S ol i B b g
2.1.1 ERpafhExTERG H R F REEm  wE 1
FT > SR O 38 Ak B 1) 4% FH 40 v b | B &6 B (SFW) |
MR EEE (RFW) , EARK (TL) R (LA) FIH- 4% 25 34
B (ChDIET CK, HibFEREOIE, HA ARG
ol ] o b £ (SEW) R TR &£ B (RFW) \ AR (TL) |
MR ARG E S B ChD R ERRMEFHE
iR W /AME S RME S B BE C3 5 C7.C3
5 (C15.C20 5 C7.C3 5 C7.C20 5 C15,
2.1.2 ERpERHE T ARSI A P8 in i FE RECGRIE R
BB A A0 A& K& B 4h B 3 SFW.RFW,
TL.LA #1 Chl f9#5% RER R R BUE LA LR 3,
b R R EUE (SUMD 38 I, -3 nih E R EGR R
PR Y KAk B3 i #, SEW . REW  TL.LA F1 Chl
HIEhE ZECRE R S5 SUM f738 ks $at A AH A
BRI RSB B 5 e bR FE R BCRE R EUE
FIASCHERR IR B T B E SR B E X2 RKFE., HELT
PIE BRI A (LA) 542 K & & (ChD Z 8] i A 56
RER/N R 0,494 KRB 2 FKF . HAMRER
FHSEHEI IR B T A 8 2 22 K, A 26 R B s 1l
¥ E (SFW) 5 it R & & (ChD 2k 0.766" * , SUM
H&MERERE R YR B MR BUE 1 AH SR 138 B W
EZRKF, HFE5 RFW HHXEZ B R &, X3
0.908" * ;5 LA MAHRRERAL, M 0. 795" "
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Fig. 1 Effect of salt-alkaline stress on salt toxicity coefficients of shoot fresh weight,root fresh weight,leaf area,taproot length and

%3

chlorophyll content of melon during seedlings stage

HEPEERRERYURERHIE

Table 3 Subjection function values of salt toxicity coefficients of the indices at seedling stage
Rl EhE Z R B K%l Subjection function value of salt toxicity coefficient
Cultivar i b EEEE SFW REEET RFW FRK TL WHER LA g At Chl SRR R BUE SUM
C3 0. 1268¢ 0. 2578f 0. 3380d 0. 2229g 0.1283h 1. 0738
C20 0. 2153bc 0. 2978ef 0. 3172d 0. 2975efg 0.1371h 1. 2649
Cl2 0. 3801abc 0. 3090def 0. 3954d 0. 24691{g 0. 1455h 1. 4769
Cl10 0. 2993bc 0. 4073cdef 0. 4614cd 0. 3023efg 0. 3581efgh 1. 8284
Cl16 0. 5143abc 0. 4138cdef 0. 4430cd 0. 3468defg 0. 1982gh 1. 9161
C5 0. 2850bc 0. 5487abcdef 0. 3944d 0. 5103bedef 0. 4076cdefg 2. 1460
C6 0. 4830abc 0. 5476abcdef 0. 3726d 0. 5940abed 0. 4923bcdef 2. 4895
(07 0. 5337abc 0. 7921ab 0. 5525abced 0. 4513cdefg 0. 2569fgh 2. 5865
9 0. 6281ab 0. 4682bcdef 0. 4823cd 0. 6859abc 0. 4005defg 2. 6650
C8 0. 3977abc 0. 7142abc 0. 5637abed 0. 6848abc 0. 3465efgh 2.7069
C19 0. 6310ab 0. 6574abcde 0. 4574cd 0. 3576defg 0. 7239ab 2.8273
Cl1 0. 5957ab 0. 6215abcdef 0. 7189abc 0. 5256bcde 0. 3701efgh 2. 8318
Cl18 0. 6648ab 0. 6479abcde 0. 5253bed 0. 4360cdefg 0. 558bcde 2. 8320
Cl4 0. 6513ab 0. 5728abcdef 0. 6160abcd 0. 3544defg 0. 6451bc 2. 8396
Cl13 0. 5906ab 0. 6677abed 0. 5959abed 0. 3935defg 0. 6169bcd 2. 8646
C2 0. 5330abc 0. 7544abc 0. 5629abcd 0. 7453ab 0. 2990fgh 2. 8946
C17 0. 6287ab 0. 5712abcdef 0. 5496abcd 0. 5114bedef 0. 6830ab 2. 9439
Cl 0. 7654a 0. 9130a 0. 4750cd 0. 7205ab 0. 7289ab 3. 6028
C15 0. 6694ab 0. 8440a 0.8151ab 0. 7280a 0. 9078a 3.9643
C7 0. 8084a 0. 8300ab 0. 8512a 0. 8273a 0. 7382ab 4. 0551

SRR R RANE FRRR 257 B3 (P<0.05), T,

Note: Different letters in the same column indicate significant difference at 0. 05 level. The same as follows.
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Table 4 Correlation between different subjection function values of salt toxicity coefficients of indices at melon seedling stage
i b EfEEE SFW IREBEET RFW FRK TL WHEIR LA 4 &t Chl SRR R BUE SUM
Hh B E SFW 1
IREPEEE REW 0.748* * 1
FHREK TL 0. 691 * * 0. 688* * 1
HEf LA 0.588* * 0.752* * 0. 586 * * 1
M4 & Chl 0. 766 * * 0. 689 * * 0.611* * 0. 494 * 1
BRR R SUM 0. 891 * * 0. 908 * * 0. 816 * * 0.795% * 0. 855* * 1
AR R B B RS A FROR 2 R sk B K (¢ * P<<0. 01 L 7K - (* P<0.05)
Note: Different numbers of star mean extreme significant difference( * * P<C0.01)and significant difference( * P<C0. 05).
Ry B = LY
x5 L AhE T 3R I &) E BAT S AR M TR R A
Table 5 Cluster analysis of salt-alkaline tolerance of melon under salt-alkaline stress at seedling stages
Ei- o [EAR Y w8 T R I i e i s e
Index Salt-alkali tolerant cultivar Moderately salt-alkali tolerant cultivar Salt-alkali sensitive cultivar
Hb & E SFW C3,C10,C12,C16,C20 C2,C4,C5,C6,C8,C9,C11,C13,C14,C17,C18,C19 C1,C7.C15
RE T RFW C3,C5,C8,C10,C12,C20 C2,C4,06,C9,C11,C13,C16,C17,C19 C1,C7,C14.,C15,C18
FHREK TL C3,C9.Cl10,C12,C16,C20 C5,06,C8,Cl11,C13,C14,C17,C18,C19 C1,C2,C4.C7.Cl15
HE LA C3,C5,06.,C12,C16,C20 C1,C2.4.,C8,C9,C10,C13,C14,C17,C18,C19 C7,C11.C15
MR E&E Chl C3.Cl10,C12,C13,C14,C16,C19,C20 C4,C5,06,C11,C17,C18 C1,C2,C7,C8,C9,C15
BRJE ¥ SUM C2,C3,(4,C12,C16,C20 C5,C6,C8,C9,C10,C11,C18 C1,(7.,C13,C14,C15,C17,C19

ST G, HHA— KT 1087, “BE NS5
“—@XRTF 2087,

2.2 ORIAIVEEE GABA X I Fh&h A e SR o1 L 4%
2.2.1 R[FVRE GABA X &K 4h v fef 25 o i AR A it
ZRELEMEM  WE 2 R, IERE RS &0
T -5 M“—BK T 208”2 A~FH KSR SEW,
REFW.LA F1 Chl ¥J 23 i b & FME GABA 1% B iy 3
InSeFt 8 5 AR ) A8 {5, 24 GABA 25 50 mmol/L
& 15 R HA B B fE . 50 mmol/L ) GABA 4b 3 d
“EH—S7GH R SFW . RFW LA 1 Chl 451 kb CK 3
T 23.67%.48.92%.11. 28%.19. 61% , & LA 4, HE
BhR¥BES T CK#E“— R KT 208”4 ) SEW,
RFW.LA #il Chl 433 lb CK 3 i T 10. 57%.10.51%+

ECK NTI MT2 RT3 EHT4 AT HT6 717

30 a
25 1

IEKY
KKK

8
W%%%

5
%%%%

%

Hh_b g
Shoot fresh weight/g
&

R RRRRRRIRRRRRET

B2

AR
Leaf area/cm?

11.15%.11. 44 %, b REW 8 hnig g 8 &40, HE £ 2R
B, WEE®EBEFRBRIEAMNGT,GABA X F
“EH—STERMEHMEEL, HEPE&EFT,
FHMIE WS GABA ¥R BE 9 34 m, 2 A B K & Fh
SFW.RFW LA Fl Chl ¥ 2 3563 & )5 FE AR 1 221k 4
.4 GABA 2 50 mmol/L B £ 48 #1349 35 2] f K1E.
ERHEIE T , GABA XF 2 ARG A MFE 2 5.
50 mmol/L ) GABA 4b 3 {# “4 ¥ — 5" S i) SFW,
RFW.LA F1 Chl 435 v, CK #4077 48.40%.26.55% .
12. 03%.20. 84 % , B SFW SNl B & 4h, HE 27N
W — SR 208”4 ¥ ) SFW,.RFW,LA #i Chl
433k CK 3T 54.52%6.29. 60% ,14. 51%.32. 17 %,
bR LA MG A BN, KRR B2, EZESmME 5%

I: “&§F—5Jinhui No.1’; 1I: “—}§ K208 Yipin Tianxia No.208’

MR
Root fresh weight/g
O =N WE UV IO

MRS

Chlorophyll content
/mg-g' FW

2 HEEXNEE—S"5“—MRXT 208"kt & E (SFW) RABEE (RFW) (HEFR (LA) FIk 4 3% 22 (Chl) B0
Fig. 2 The effect of salt-alkaline stress on shoot fresh weight,root fresh weight,leaf area,and chlorophyll content of
melon at seedling stage of ‘Jinhui No. 1’and* Yipin Tianxia No. 208’
4
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T, GABA Ab B X F“— KT 208”18 2% ff 55 2R
BT,

2.2.2 AR E GABA K F 4R R A KK
R 6 WAL AMEBE GABA X A E 22 R
B 2 ANEK S A E R FE £ 5 B I & SR
i GABA ¥R EERI TR S B 4R B AL B BE T R R
PSR 5, 24 GABA 2 50 mmol/L Bt 445 45 35 35 5]
BARME. EFEFRBRESAMAFT, BHE 50 mmol/L
GABA“4£:# —B” 4 # i TL.RTL.RSA.RV.RAD I
RT 435 e X BB AL BRI N T 10. 21%6.,10. 72%,25. 45%
43.59%.10. 00%.29. 90% , k& RTL 1 RAD 3 finiig B R
WEHN HEEZREE, BHHE 50 mmol/L GABA“— &
KT 208”4 i TL.RTL.RSA.RV.RAD # RT 435l

L CK #nT 15.50%.6. 78%,10. 01%6.9. 41% .2. 04 %,
39.16%,B% TL.RT Hig g Z4 HEE2RAEE, B
TEEH BEFRBORIE &M T ,GABA 43X T“& 1 —5"
ARMEHAFRE L, R854 T B 50 mmol/L
GABA“4 ¥ — 2741 i) TL.RTL.RSA.RV.RAD #I
RT 43 B bt CK # hn T 17.54%. 12.83%, 27.17%.
45.53%.7.69%.20. 30 %0, B TL 34 i B @ 25 41, oAy
ZRARE ;B 50 mmol/L GABA“— X F 208”4)
Hi# TL.RTL.RSA.RV.RAD HI RT 435I bt CK 340 T
6.41% .17. 38%.20. 89% .64. 43% ,17. 95% .45. 38% , &
RV #1 RT i &40, HRZERABE, BAESR
&M T GABA Zb3EXTF“— KT 208”38 2% f# 3K
R,

*6 GABA FnEh a3 # K4 &R R SRR
Table 6 Effect of GABA and salt-alkaline stress on the root morphology of melon seedlings

Ab¥a A ERK RABKE RARERER AR RAVHYERZ HRAREL
Treatment Cultivar Taproot length/cm  Root total length/cm Root surface area/cm?  Root volume/cm3  Root average diameter/cm Root tips
CK 40. 17+1. 04b 1 613.99+19. 39a 274. 96+7. 59b 3.90+0. 16b 0. 60=40. 04ab 1 861. 674104. 14bc
Tl 43.840. 8la 1 667. 78+ 96. 54a 337.20+18. 84a 5.0740. 60a 0. 66+0. 03a 2 223. 33+237. 40ab
T2 44, 2740. 99a 1 787.07+35.72a 344.95+27. 31a 5.60+0. 59a 0. 6640. 0la 2 418. 33+51. 65a
T3 “EWE—5” 36.37+1.51c 1 356. 03+112. 83b 223.20+20. 59¢ 3.50+0. 20b 0. 57+0. 02b 1 528. 33+15. 65¢d
T4 ¢Jinhui No. 17 20. 87+0. 99e 1 014. 93+13. 28¢ 168. 98+ 3. 39de 2.24740. 12cd 0.524+0. 01bc 1 211. 67+50. 84d
Ts 21.57+1. 07de 1 017. 55460. 0lc 175. 4145. 88de 2.29+0. 13cd 0. 53=+0. 02b 1 351. 33+185. 32d
T6 24.53+0. 41d 1 145. 15+71. 21c 214. 90+8. 65¢cd 3.2670. 09bc 0. 56+0. 02b 1 457. 67+94. 60d
T7 18. 9340. 90e 937.53+69. 41c 163. 9949. 80e 1. 79+0. 29d 0. 46+0. 02¢ 1 146. 67+95. 63d
CK 29.03=+1. 93bc 922. 51+47. 04abc 137. 73+4. 42abc 1. 7010. 03a 0. 49740. 02a 1 460. 67+£92. 67bc
Tl 32.13+0. 87ab 931. 21+74. 24ab 142. 42+6. 42ab 1. 74+0. 02a 0.49+0. 02a 1 707. 33+211. 84ab
T2 33.53+1. 30a 985. 04+67. 56a 151. 51+11. 42a 1. 8640. 18a 0. 50=40. 02a 2 032. 67+151. 50a
T3 “—fhRT 2087 26.57+1. 85¢ 840. 84+70. 46abc 121. 3745. 43bc 1. 4040. 02b 0. 48=+0. 02ab 1 395. 33+91. 87bc
T4 *Yipin Tianxia No. 208’ 18. 73+0. 24d 692. 73+6. 63cd 92.41+7. 38d 0. 81+0. 06¢c 0. 3940. 01bc 949. 67+59. 03d
Ts 18. 80+0. 46d 745. 94+97. 11bc 92.67+7.94d 0. 8440. 07¢ 0. 46=+0. 07ab 1 225. 674102. 99cd
T6 19. 93+1. 00d 813. 10+73. 3abc 111. 72411. 50cd 1. 34+0. 13b 0. 46+0. 02ab 1 380. 67+142. 48bc
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SEIRFH L ERDR 38 AT SR & R N4 B R
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Z 5, I HENTE s —h a8 5 1R & 2R 0k 18 40 3T it
ZAERZRI RIS WA —E M,

BB e SRV B 5 £ B, 5 mmol/L i)
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FET G AT PR 25 5 B 2 A IC 4 & A e — 5
SHUB R — KT 208”56 L T il GABA i
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The Screening of Melon(Cucumis melo L. )Seedling Cultivars for Salt-alkaline
Tolerance and the Concentration of y-aminobutyric Acid Alleviating Salt-alkaline Stress

ZHAQO Jiu-zhou, HU Li-pan, XU Zhi-ran,SHEN Lu, HU Xiao-hui
(College of Horticulture, Northwest Agricultural and Forestry University, Key Laboratory of Protected Horticultural Engineering in
Northwest, Ministry of Agriculture, Yangling,Shaanxi 712100)

Abstract: Taking 20 melon cultivars with different characters as materials, using the 50 mmol/L mixed salt-alkaline
solution(NaCl ¢ Na,SO, : NaHCO, : Na,CO, =9 : 1 : 1 : 9,pH 10.80) to simulate the typical salt-alkaline stress
environment, The melon seedlings with four leaf were treated with salt-alkaline solution for 7 days, the changes of
20 melon cultivars seedling shoot fresh weight(SFW) ,root fresh weight(REW) , taproot length(TL),leaf area(ILA)and
total chlorophyll content(Chl) were studied, and the salt-alkaline tolerance of melon cultivars were evaluated by the
cluster analysis. Chosen two melon cultivars which had significantly different tolerance as test materials,foliar application

of different concentrations of y-aminobutyric acid(GABA) (0,25,50,75 mmol/L) ,changes of melon seedling growth were
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NaCl 7 & it fE AR B AP T A K R F B A FH R FI/E 3 MR A& — R T A #KF
Tt R kG ARHE 2 BT ARG HE AT T AR AR RARG H A,
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IR (Cucumis melo L.) J& # 7 #} (Cucurbitaceae)
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AT I AR it R 33 o i A A Y 1), L R B A
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A A W BT SR MR 7R 25 57 Bl R 2R AR ST 2 e
U B 35 N AN FAE A K EH IS B
kAt #E NaCl B8 2544 F . 055 7 AR iR BB B
NaCl iy XF AN [5) & Fh i FR 1 & ZF A0 82 0, LA Ry Tif 3
B AR 2E T SR AL TR TR
1 #Rl5H*®
L1 Rk

B 35 AN SRR AR LR L K Bl 252 B B
JNIR L B HE , P L3R 1,
L2 R®Hk

I T 2012 4F 10~12 A FER IR KA FE M B 3%
Bl E AT, R FFIA F & 28, YLk
WiFPT 50 hr,¥5) B FHRA WERMKEEFR LA, 2 5MA
P28 T /K B il NaCl %89 (9 mL) , 3% & 0(CK) ,50,100,
150,200,250 mmol/L 6 4~ NaCl ¥ & 38 Ab B , 45 kb 78
SWER. FFIRKW R/KG BT L HEH LREH
[ NaCl I IR 4K (FPF LT 4% 2 ZIR40) , %17
LR 0 FBUE, B T (28+0. 5)CHIE R I F 48
WL R RE I AR AN K (FRE 1) FFiC R FlF & ZF B

measured,in order to find the appropriate concentration of salt-alkaline stress relief,thus providing basis of regulation to

reduce salinity stress. The results showed that,the 20 kinds of melon could be divided into three categories using cluster

analysis. ‘Lingtian No. 17, * Haimi No. 4”, ‘ Baixiangmi” , * Shantian No. 1” and ‘Jinhui No. 1’ were salt-alkaline tolerance

cultivars, ‘¢ Yipin Tianxia No. 108”, ¢ Lingtian No. 4’ and ‘Yipin Tianxia No. 208’ were salt-alkaline sensitive cultivars,

‘Qianyu No. 17, ‘Shantian No. 37, ¢ Xuelian’, ¢ Wutaishan No. 3”, ¢ Yulu’, ‘ Baiyuxiang”’, ¢ Tianjiao”’, ¢ Guifeixuemi’,

‘ Ruixuexinzaomi”’ , ¢ Zhimami”’ , ¢ Jingtian No. 2087, ‘Lingtian No. 3’ were moderate salt-alkaline tolerance cultivars. When

the GABA spraying concentration was 25~ 50 mmol/L, there was a certain role relief of the melon seedlings growth
under salt-alkaline stress,and the 50 mmol/L GABA was the best effect, while the 75 mmol/L GABA did not play an

effective alleviating effects.

Key words: salt-alkaline stress;melon;seedlings;tolerance evaluation;y-aminobutyric(GABA) ; growth
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