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Mechanisms and application advances of inositol in regulating plant nutrient
uptake and enhancing stress resistance and growth

ZONG Wen-long, XU Xuan-ming, CHENG Ling-yun, SHEN Jian-bo, LYU Yang"
(College of Resources and Environment, China Agricultural University / State Key Laboratory of Nutrient Use and Management /
National Academy of Agriculture Green Development, Beijing 100193)

Abstract: Inositol, as a biostimulant, plays a crucial role in signal transduction, nutrient storage, and stress
protection in plants, and can systematically enhance plant nutrient utilization efficiency. Investigating the
mechanisms by which inositol regulates nutrient signaling and resistance to abiotic stress, as well as elucidating its
potential applications for enhancing plant stress tolerance, can provide new ideas for developing stress-resistant
crops and novel green intelligent fertilizers, contributing to green agriculture development. This review
systematically summarizes the biological functions of inositol, particularly its involvement in plant nutrient
regulation and phosphorus signaling. At the same time, it affects plant growth and stress resistance response by
coordinating auxin and jasmonic acid signaling pathways. Moreover, under abiotic stresses such as salinity and
alkalinity, inositol enhances plant stress resistance by participating in the clearance of reactive oxygen species in
the body and promoting the accumulation of osmoprotectants, providing important insights into the mechanism by
which inositol regulates plant stress resistance. Inositol and its metabolic derivatives can regulate cellular signal
transduction and enhance the ability of plants to resist abiotic stress. However, the role of inositol in plant nutrient
transport and the molecular mechanism underlying its regulation of signaling pathways remain unclear.
Meanwhile, studies on the application methods and field effectiveness of inositol-containing fertilizers are limited.
The research on the industrial development of related fertilizer products requires further strengthening.
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Fig. 1 Structural diagram of inositol (modified from

Loewus and Murthy"")
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“OYFIERT, RERMEIEESE SOST W, PhFlfE
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P, BRI A R K R FP G MIPS R 55 AOKFS . 5%
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L DUMRRAEER M3 T ULEE & B B e, A
KPR B AR T B A e B MAMIPST 3P AR L
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HENLEE G BOFF5 T U . A0SR B T
R, SUEPARIAMLG, $EEE PeMIPSI ¥ (Malus
hupehensis) ., ¥ 3K MhMIOX2 15 W Fl ik 3
MhMIOX2 IR IT B ER e s A 0, HH Ak
TRl . o I S TE I TR A, AR
(H,0,) M N 5 (MDA) 75 i 2 FAKE,

TEAMIE N I H, 35 v B B LI o it ] A 5 2
fif R 3E . BN, AMEBT 8 mmol/L HILEE T 42 =4k
R38R /N2 B R AL S R (SOD) . it Ak
Yyt (POD) Flit E ML &Ml (CAT) Wik, JFFEL MDA
R, fE—ERE L g R a e, MR IR RE
W E K (Zea mays) WHi G2 &8 . BRI% MDA,
B SR PR FR 8 S0, e BRI T i 3 R R Y LR
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FRFGEAR C MFMARGEY,
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+ 5 A R A S B R, PRI &R
WIS AR K, 38 R DG AT AL AN D 75
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HERT PR LM Z R R, IF 3 KR RALALAR DU iy
IR, AT T A S B (Gossypium
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Fig. 3 Potential applications and future development directions of inositol in agricultural production
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