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Impact of drought stress on the growth, physiological indices, and phar-
macodynamic substance content of Artemisia frigida Willd.

JIN Kun, CONG Longqi, MU Dongqi, CAO Yang, ZHANG Ao, XUE Yan
(School of Pharmacy, Inner Mongolia Medical University, Hohhot 010110, China)

Abstract: This study used Artemisia frigida Willd. as the experimental material to investigate the effects of mild
drought stress ( soil relative water content maintained at 75% +5% ) , moderate drought stress ( soil relative water content
maintained at 50%+5% ) , and severe drought stress ( soil relative water content maintained at 25% +5% ) on the growth
and development of Artemisia frigida Willd., as well as its antioxidant enzyme activities, reactive oxygen species content,
antioxidant substance content and pharmacodynamic substance content. The results showed that with the increase in drought
stress intensity, the overall contents of free proline (Pro) , reduced ascorbic acid ( AsA), and reduced glutathione ( GSH)
in the leaves of Artemisia frigida Willd. increased, and the activities of glutathione reductase ( GR) and catalase ( CAT) al-

so increased. The above results indicated that after being

S H 25 :2024-07-09 subjected to drought stress, Artemisia frigida Willd. could
ESTE . N5 H ARSI 4A T I F (2022MS08014) 5 N 52T 25 maintain dynamic equilibrium and a relatively stable inter-
St S RL ARG I I H (NJZZ22647) 5 N 521 BE R K 2 nal environment. As the drought stress intensity increased,
i L3 H ( YKD2023MS083) the growth indicators of Artemisia frigida Willd., such as
EERN .4 B(1999-), 5, IR B BB, WL 3F 50 A WF 5 7 1) leaf perimeter, leaf area, leaf length, leaf width, plant
HPENFIEITR . (E-mail) 1540848500@ qq.com height, and stem diameter, showed an overall downward

BIEE BF 4%, (E-mail) xyxy2172@ 163.com trend, while the total flavonoids content increased. The
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correlation analysis results showed that the growth indicators of Artemisia frigida Willd., such as plant height and stem di-

ameter, were significantly negatively correlated with drought stress intensity ( P<0.05), while the total flavonoids content

was significantly positively correlated with drought stress intensity ( P<0. 05). The analysis results of the yield-quality linear

regression model of Artemisia frigida Willd. indicated that cultivating it in soil with a water content of 57%—59% could a-

chieve a better balance between yield and quality. This study provides a theoretical basis for the high-quality and efficient

cultivation of the Mongolian medicinal herb Artemisia frigida Willd..
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Table 1 Methods for the determination of physiological parameters
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Fig.1 Impact of drought stress on the growth of Artemisia frigida Willd. leaves
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Fig.2 Impact of drought stress on the plant height and stem thickness of Artemisia frigida Willd.
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Fig.3 Effect of drought stress on the leaf water potential of Ar-
temisia frigida Willd.
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Fig.4 Effect of drought stress on the content of osmotic regulation substances in Artemisia frigida Willd.
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Table 2 Effect of drought stress on the content of reactive oxygen

species and antioxidants in Artemisia frigida Willd.
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Fig.5 Effect of drought stress on the antioxidant enzyme activity in Artemisia frigida Willd.
8r 12r
gﬁ 6F % 9r a a
g E c b = =
e == 2 e BB
= =
W2+ '3t
Fas]
0 CK D MD _SD 0 ck b ™MD sb
pose SOsE
CK: T3 BRI 5 LD 7 FE T 5% 36 4 T MD o i AL FE SD TR TS0 AL B R NG R 2% AL R 25 5 % (P<
0.05),
E6 FTEMEXNREHRAYWRIENIIN
Fig.6 Impact of drought stress on the pharmacodynamic substance content in Artemisia frigida Willd.
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Fig.7 Yield-quality linear regression model of Artemisia frigida

Willd.
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