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Abstract: Astaxanthin (ASX) is a natural carotenoid with strong antioxidant activity. To investigate the
physiological regulatory effects of astaxanthin as an exogenous plant growth regulator on wheat (Triticum
aestivum) seedlings, the promoting effects of low concentration astaxanthin on wheat seedling growth, the
enhancing effect on salt stress (100 mmol/l. NaCl) tolerance, and its synergistic mechanism with compound
fertilizer (15-15-15) are systematically evaluated through hydroponic experiments. The research results indicate
that under salt free stress conditions, low concentrations of astaxanthin (4 000 fold dilution, 0.5 mg/L) can
significantly promote the growth of wheat seedlings, with root length and fresh weight increasing by 42.33% and
25.00%, respectively, compared to the water control group (CK); Under salt stress conditions, the addition of
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astaxanthin (4 000 fold dilution) can effectively alleviate salt damage. The treatment group (R4) shows an
increase in leaf length, root length, and fresh weight of seedlings by 4.14%, 24.76% and 5.26%, respectively,
compared to the salt only group (CK2), and significantly increases leaf chlorophyll content and catalase (CAT)
activity; The combination of astaxanthin and fertilizer shows significant synergistic growth promoting effects,
with the T3 group showing the best effect at a dilution concentration of 0.4 mg/L. Under this treatment, the
seedling height, leaf length, fresh weight, and chlorophyll content are significantly higher than those of the
single fertilization group (T1). At the same time, the activities of superoxide dismutase (SOD) and peroxidase
(POD) are the highest, and the content of hydrogen peroxide is decreased, indicating that its antioxidant
capacity and stress resistance are enhanced synchronously. In summary, astaxanthin can regulate the
physiological status of wheat seedlings and alleviate environmental stress through its antioxidant properties. It
not only directly promotes seedling growth and enhances salt tolerance, but also synergistically increases
efficiency with fertilizers, providing experimental evidence for the green and sustainable development of
hydroponic wheat industry.
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Table 1 Astaxanthin mass concentrations in different

aqueous media
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R2 £+ 1 000 R FRIRE % 2.0
R3 £ +2 000 R FRIRE 3R 1.0
R4 £ + 4 000 R FRIR S 3R 0.5

HRAE P2 AR MR a8 A LI 25 S, i —
AR WOE AKX R L FE K . 4 000 55 B AR
. AR 4 000 5 BT E = B/NEZ A, RI4
PEHUCH CK. CK2. G4, R4 4HM/NESH, &
MRtk R G ALY EALEE (SOD) &M
W E AR (CAT) 1T,

122 IFEREGIEKEENE

PEBGE f/NZ R T, B SIE ST ARAT I R 2
N, BT 25C) #ET, v kFE,
VEUERAIER/INEZ 2F, BB BRI L, 7R
S5AAEFEZE (CK. T1. T2, T3, T4), S AMH
BEE3ANEAT (WA R 8 /N ), BEVLIR G

P S B L g s N B R, BRI AR R 1.2.1 719
XK B IR B B E AR 3 B, Horb 15-15-15
NPK & A RERY IR 2 /L, BRI LKEm2 ¢ &2
HHE, SERERIRIES K EFRRPAR (N,
B (P05) . B (K:0) Y5 % 1K 300 mg/L /=
A, FRUSIOK W50 8 R MR R e s,
T2, T3, TAHKIPRIFE RBEERE N 1.0, 04,
0.2 mg/L.
R3 TRRENERESIEKEFREHM

Table 3 Composition of aqueous media with compound

fertilizer and different astaxanthin concentrations
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Fig. 1 Triticum aestivum seedlings with astaxanthin-promoted growth and salt stress tolerance
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Fig. 2 Results of astaxanthin-promoted growth experiment
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Fig. 3 Results of astaxanthin resistant to salt stress experiment
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Fig. 5 Triticum aestivum seedlings treated with different treatment of astaxanthin and fertilizer
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Fig. 7 Results of chlorophyll content and enzyme activities in Triticum aestivum seedlings with different treatment of

astaxanthin and fertilizer
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