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Effects of foliar melatonin spray on watermelon seedlings under salt stress
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Abstract .

Soil salinization and secondary salinization are important factors limiting watermelon production. In this

study, we used selenium-contained watermelon Jincheng No. 5 as experimental material to analyze the effects of foliar appli-
cation of melatonin on watermelon seedlings under salt stress. The results showed that spraying melatonin on the leaves
could effectively alleviate the damage caused by salt stress on watermelon seedlings, promote the growth of watermelon seed-
lings, increase the photosynthetic pigment content and antioxidant enzyme activity under salt stress, and decrease the con-

tent of malondialdehyde and relative conductivity. Among them, 100 pwmol/L melatonin had the best effect on relieving salt

stress of watermelon seedlings.
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Table 1 Experimental treatments
P pis:
CK 0 pmol/LARH % +0 mmol/L NaCl
TO 0 pwmol/LAR B E +120 mmol/L NaCl
T1 50 wmol/L#E M % +120 mmol/L NaCl
T2 100 pwmol/L#E 22 +120 mmol/L NaCl
T3 150 wmol/LARBEZE +120 mmol/L NaCl
T4 200 pmol/ LA B2 +120 mmol/L NaCl

1 3 TR AE 07 HE VB A 120 mmol/ L) NaCl %
W e b AW, AT S d, BER T AR 19:00 %
T1.T2.T3 . T4 40PV N4 i 43 53t 50 wmol /L
100 wmol/L 150 wmol/L 200 wmol/LAREZE & FEH
6 d.10 d 14 d, %5 XJ B PG JTAR HR e 2 18 7K, % T1
T2 T3 T4 AbFEPY A AR B HEHE 120 mmol/L NaCl
VST, TR BEE120~150 mL, T3 17d F4,HF
T UEARES 4.5 R I 5E 45 S A
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Table 2 Physiological indexes and measuring methods
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AR B 1 R 3 R, SxF R E, SR
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JNAIHT Rk R 2R TR A ik e R Ak T
W E BT T 63.34% ., 55.11% , 42.22% .
67. 48%F1 33. 60% ( P<0. 05) .

CK.0 pmol/L%ﬁ%%+0 mmol/L NaCl;T0.0 pdmol/L%‘LE%§+ 120 mmol/L NaCl;T1 50 ;Lmol/L%ﬁ%%f+ 120 mmol/L NaCl;T2 ;100 pmol/L%ﬁ%
Z +120 mmol/L NaCl;T3.150 ;Lmol/L%ﬁEérg%-F 120 mmol/L NaCl; T4 ;200 Mmol/L%&E@%+ 120 mmol/L NaCl,
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Fig.1 Effects of different concentrations of melatonin on the growth of watermelon seedlings under salt stress
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Table 3 Effects of different concentrations of melatonin on growth indexes of watermelon seedlings under salt stress

b3 73] el ﬂfﬁfﬂ SRR kT E
(em) (mm) (em”) (g) (g)

CK 15.133+0.433a 8.137+0.118a 40.433+2.266a 17.217+0.235a 2.087+0.099a
TO 5.000+0.361e 4.863+0.375¢ 24.183+1.044d 7.220+0.163e 0.994+0.063¢
Tl 6.833+0.176¢ 6.615+0.173b 26.730+1.586¢d 9.400£949.000cd 1.270+0.162bc
T2 8.167+0.176b 7.543+0.664ab 34.393+1.898b 12.092+0.576b 1.328+0.063b
T3 6.067+0.186¢d 6.670+0.246b 33.417+0.398b 10.124+0.693c¢ 1.229+0.046bc
T4 5.633+0.219de 4.833+0.149¢ 30.680+0.415bc 8.172+0.153de 1.086+0.040c

CK.0 umol/L?ﬁ%‘?{;{+0 mmol/L NaCl;TO.0 umol/L?ﬁ%‘f——{?{+ 120 mmol/L NaCl;T1 .50 pmnl/L%ﬁ,ﬂif—l\?{+120 mmol/L NaCl;T2.100 umol/LﬁE%?{?{+
120 mmol/L NaCl; T3 ;150 wmol/LAR 2 2 +120 mmol/L NaCl; T4:200 wmol/LAE 22 +120 mmol/L NaCl, [F]—3EHE G A F/NG FH R R 27 8

#(P<0.05) .

22 AERERERXHE TARSHREE
IR

5% AR EE, TO AL BRVE SR AR A4 K 2 24
il MR B 41, 09% (P<0.05) ,F2 E iz
W > 27.28% (P<0.05) , 3 i R 3 D
44.72% (P<0.05) . & F1 & 2 3 7> 49.00% (P<
0.05) , MR 2 43 S8 8 35 0k /D> 74.59% (P<0.05)
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R4y OB R, 5 TO AEFEAR FE , T2 Kb B VG K4
MRAKE MATFHEAE WAFKEH AR REH
FMEZR 57 B B E e T 94, 12% ,27. 60% |
74.00% 94.23% 61.75% ( P<0.05) (K 2,3 4) ,
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CK:0 pmol/LAREEZ+0 mmol/L NaCl;TO:0 wmol/LAR 222 +120 mmol/L NaCl;T1:50 pmol/LAE 22 2 +120 mmol/L NaCl; T2:100 wmol/ LAk 2
Z+120 mmol/L NaCl;T3:150 wmol/LAE2E 2%+ 120 mmol/L NaCl;T4:200 pmol/LARH# Z +120 mmol/L NaCl,
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Fig.2 Effects of different concentrations of melatonin on root morphology of watermelon seedlings under salt stress
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Table 4 Effects of different concentrations of melatonin on root morphological indexes of watermelon seedlings under salt stress

b *E(‘?SH{STE *ﬁ%(if)ﬂﬁé ?H%iff%ﬂ ’fﬁ(if}!if” EYSe
CK 8 308+140.845b 7.92+0.248a 21 5811 290.598a 9 110+111.474a 3 416+37.596a
TO 4 894+173.613d 5.76+0.126d 11 931+1 291.134d 4 646+193.505¢ 868+27.745¢
T1 8 494+173.813b 6.49+0.291¢ 18 466+410.662b 6 523+315.878b 1 291+37.834b
T2 9 500£194.351a 7.35£0.159ab 20 760+709.137ab 9 024+273.070a 1 404+39.755b
T3 6 421+293.532¢ 7.09£0.152bc 15 432+276.437¢ 6 427+288.430b 877+46.972¢
T4 5 087+239.137d 6.43+0.110¢ 10 477+401.121d 4 946+106.724¢ 646+17.436d

CK:0 pmol/TARHZ+0 mmol/L NaCl;T0:0 wmol/LAE 2% +120 mmol/L NaCl;T1:50 wmol/LAEEAZ +120 mmol/L NaCl; T2:100 mmol/ LAl 25+
120 mmol/L NaCl;T3:150 pmol/ LA 22 % +120 mmol/L NaCl; T4 ;200 pmol/ L4852 +120 mmol/L NaCl, [F—¥IE¥)5 A F/NEG FHER2ER R

#(P<0.05),

23 ARKERBRENEME TERLEM R
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wE 3 s, 5% AR H, TO A0 HE 75 I A 1)
SPAD {H T FI#R(P<0.05) . SXIEAHLL, TO AL PHEPY
JRIF R SPAD fH M4 8K a &rit 42 b & sk
Fa+b T XN H N EREESHBETET
26.30% ,38. 22% .29. 41% . 34. 4% .25. 33% (P<0.05) ,
TO~T4 ZhFrh T2 ZbFEPY A SPAD {H 2R %K a
T MakER b i AR a+b i KIAE M RE
R, 5 TO ZbHEAR HE, T2 AL BRVE SR 415 A SPAD
B 22 a Frig MR b S MR a+b i 28
W N RS RSN EFE LT 40.41% . 116.26% .
105. 56% .111. 31% .100. 00% ( P<0.05) ,
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0.05), 5 TO ZbFRAH FL, T2 4b FHYGAL 27 75 K R %L
(gP) PS T IOG LS F = (F /F,) 53 B 3%
P25 54.92% 9. 48% ( P<0. 05) , B P4 It Hole Ak
SEONIHER G R SR . 5 To A FEAH EE, T2 4b
BRI e NS ey V& D (W DRI R R 3
FH(gN) BIERFEL(qL) 7050 0.2 5 e 62.19% |
74.87% .101.72% (P<0.05) , JE b 22 1 K R #
(NPQ) 35 %A% 50. 47% (P<0.05) , ¢ W] T2 kb B
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59. 12%(P<0.05) , 5 TO ALFAH LY, T1~ T4 ZbFPGN  if 7R R 0 5 0l o 2 T B 44, 14%
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CK:0 pmol/LA# B 2 +0 mmol/L NaCl;T0:0 wmol/LE B2 +120 mmol/L NaCl;T1:50 wmol/LAk % 2% +120 mmol/L NaCl;T2:100 wmol/ LAk
#F+120 mmol/L NaCl;T3:150 pmol/LA#FZ +120 mmol/L NaCl;T4:200 pmol/ LA EZ +120 mmol/L NaCl, FH: EARNG FhER /R 2 57 1
#(P<0.05),
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Fig.3 Effects of different concentrations of melatonin on photosynthetic pigments of watermelon seedlings under salt stress
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Fig.4 Effects of different concentrations of melatonin on chlorophyll fluorescence parameters of watermelon seedlings under salt stress
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CK:0 pmol/LAREEZ +0 mmol/L NaCl;T0:0 wmol/LAE 2 +120 mmol/L NaCl;T1:50 pmol/LAE 22 +120 mmol/L NaCl; T2:100 wmol/LA# B
#+120 mmol/L NaCl; T3 :150 wmol/ LAl % 2 +120 mmol/L NaCl; T4 ;200 wmol/LAE 2 % +120 mmol/L NaCl, F#: FARR/NG FREFR R ZF T

#(P<0.05),
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Fig.5 Effects of different concentrations of melatonin on cell membrane of watermelon seedlings under salt stress
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Fig.6 Effects of different concentrations of melatonin on soluble sugar and soluble protein of watermelon seedlings under salt stress
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mmol/L NaCl; T3 150 ;Lmol/mﬂ%§+]20 mmol/L NaCl;T4.200 Mmo]/]?ﬂ%%?+ 120 mmol/L NaCl,
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Fig.7 Effects of different concentrations of melatonin on activities of antioxidant enzymes in watermelon seedlings under salt stress
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Table 5 Comprehensive analysis results of membership function

R LN (e SR R EUE
Ak 3 D1H He
Cl, Cl, Cly Cl, U(X,) U(X,) U(Xy) U(X,)
CK 4.531 -3.769 1.007 0.020 0.908 0 0.659 0.310 0.723 2
TO -6.314 -1.681 -1.618 -0.811 0 0.361 0 0 0.059 6
Tl -0.190 0.540 -1.145 1.871 0.513 0.745 0.119 1.000 0.538 4
T2 5.633 1.733 -0.709 -0.556 1.000 0.952 0.228 0.095 0.909 1
T3 0.995 2.013 0.096 -0.745 0.612 1.000 0.430 0.025 0.643 3
T4 -4.655 1.164 2.368 0.221 0.139 0.853 1.000 0.385 0.323 5

CK.0 pumol/L?j‘Eiﬂ) mmol/L NaCl;TO.0 p,mol/L?j‘E%+120 mmol/L NaCl;T1.50 anl/L%ﬁ%+120 mmol/L NaCl;T2.:100 Mmol/L%ﬁ§+
120 mmol/L. NaCl;T3.150 p‘mol/lﬁﬁ?+120 mmol/L NaCl; T4 .200 Mmo]/[,%]‘g?+ 120 mmol/L NaCl,

3 1F 18
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HEVREE 7 100 mol/L, % 5 k30 T 114 74 JIN &y 4 1% it
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R e B
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