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Abstract: The present study investigated the ameliorative effects of 5-aminolevulinic acid (5-ALA) on muskmelon
seedlings subjected to saline-alkali stress. Using the melon variety Zhongbao No.1 as the test material, under pot culti-
vation conditions, the study investigated the effects of root application of five different concentrations (25, 50, 100, 150,
and 200 mg/L) of 5-ALA on the growth changes, photosynthetic pigments, reactive oxygen species (ROS) accumulation,
osmotic adjustment, and antioxidant system of melon seedlings under 150 mg/L mixed salt-alkali stress. The results
showed that under saline-alkali stress, exogenous 5-ALA at appropriate concentrations (100, 150 mg/L) significantly
increased plant height, stem diameter, leaf length, leaf width, and leaf area of muskmelon seedlings. It also increased the
contents of photosynthetic pigments and soluble sugars, proline content was reduced but still remained higher than that
of CK, and significantly reducing both MDA content and O> generation rate. Furthermore, the activity of antioxidant
enzymes, specifically SOD, CAT, APX, and GR, along with GSH content, exhibited elevation. Although POD activity
showed a decrease, it maintained significantly higher levels compared to the control treatment (CK). In addition,
TOPSIS comprehensive evaluation analysis was conducted on different exogenous 5-ALA treatments based on all the
above measurement indicators, and the results showed that SA s, treatment ranked first. Therefore, exogenous 5-ALA at
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a concentration of 150 mg/L exhibits the optimal effect in alleviating saline-alkali stress in muskmelon seedlings, which

would provide a theoretical foundation for the cultivation of crops under saline-alkali stress conditions.
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Tab. 1 Effects of exogenous 5-ALA on growth phenotypes of melon seedlings under saline-alkali stress
oS} 7= Byl SN -5 - AR
Treatment Plant height/cm Stem size/mm Leaf length/cm Leaf width/cm Leaf area/cm’
CK 8.54+0.69 4.09+0.18" 6.28+0.58" 8.31+0.77* 48.78+9.22°
S 5.66+0.98" 3.61£0.16° 5.320.64° 7.25+0.87° 35.96+7.36
SAjs 8.19+1.40% 4.02+0.21° 6.02+0.55° 8.01+0.71° 45.02+8.12%
SAsg 7.50+1.31% 4.01+£0.21* 6.07+0.54° 8.12+0.74" 46.04+7.96°
SAioo 8.85+0.69° 4.02+0.14* 6.23+0.53° 8.35+0.60° 48.47+7.08°
SAjso 7.98+1.71% 4.07+0.19* 6.21+0.53° 8.25+0.91* 47.9249.27*
SAz00 6.52+0.85% 3.90+0.24° 6.04+0.44° 8.00+0.77* 45.11+£7.54%

E: ARVNGFRFIRA BN ZER B % (P<0.05),

Note: Different lowercase letters indicate significant difference between treatments (P<0.05).
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B 1 5MNESALA XEEFAE THIKHEHRE a. HEXR b, EHERMEAET MRESENIM
Fig.1 Effect of exogenous 5-ALA on chlorophyll a, chlorophyll b, total chlorophyll and carotenoid content
in melon seedlings under saline-alkali stress
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Fig. 2 Effect of exogenous 5-ALA on reactive oxygen species (ROS) in melon seedlings under saline-alkali stress
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B3 5MES-ALA XTEREME THRSESEETHRESENM
Fig. 3 Effect of exogenous 5-ALA on the content of osmotic regulatory substances in melon seedlings under
saline-alkali stress
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B4 5MES-ALA XTERE T# R ERAEL REERIZNM
Fig. 4 Effects of exogenous 5-ALA on antioxidant system indicators in melon seedlings under saline-alkali stress
xR 2 AESME 5-ALA AbIEXTEh R B T & N 4 B E fR R Y & & W4
Tab.2 Comprehensive evaluation of remission effects of different exogenous 5-ALA treatments on melon
seedlings under saline-alkali stress
JOBL IEHAHfREE R D AR SR FE Y D ARXF BRI BE C HEFp 45 4
Treatment Ideal solution distance D* Negative ideal solution distance D Relative proximity Ci Sorting results
CK 1.911 1.313 0.407 6
S 1.937 1.118 0.366 7
SAjs 1.521 1.595 0.512 4
SAsg 1.197 1.733 0.591 3
SAioo 0.844 2.017 0.705 2
SAiso 0.748 2.063 0.734 1
SAz00 1.459 1.469 0.502 5
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BEEYE M GSH G alie; waplink
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AbFR] 5 2 m Hoi e SOD . CAT & POD 1Y
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