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Effects of Different Rootstocks on the Synthesis of Monoterpene Aroma Compounds

in Fruits of "Shine Muscat" Grape Under Protected Cultivation Conditions
Su Zijin
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083)
Abstract: "Shine Muscat" grape is one of the dominant varieties in the current fresh grape market, and its strong rose aroma is the core quality
characteristic, while monoterpenes are the key components constituting the aroma of this variety. Protected cultivation has become the main
cultivation mode for high quality and high yield of "Shine Muscat", which can accurately improve fruit quality by regulating environmental
factors. However, changes in light, temperature, humidity and other conditions in the protected facility will also affect the synthesis of fruit
aroma compounds. As the core material for grape grafting cultivation, rootstock can not only enhance plant stress resistance and regulate tree
growth, but also regulate the secondary metabolic process of scion fruits through rootstock—scion interaction, thereby affecting the synthesis
and accumulation of monoterpene aroma compounds. In this study, "Shine Muscat" was used as scion, and three commonly used grape
rootstocks (SO4, 1103P, 5BB) were selected for grafting. A protected cultivation experiment was set up. The effects of different rootstocks on
the composition, content of monoterpene aroma compounds, activity of key synthetic enzymes and expression of related genes in "Shine
Muscat" fruits were systematically analyzed by headspace solid—phase microextraction—gas chromatography—mass spectrometry
(HS=SPME—-GC—MS), enzyme activity determination, real—time fluorescence quantitative PCR (qRT—PCR) and other methods, so as to
clarify the physiological and molecular mechanisms of rootstock regulating monoterpene aroma compound synthesis. The results showed that
different rootstocks significantly affected the types and contents of monoterpene aroma compounds in "Shine Muscat" fruits. Among them,

the total content of monoterpene compounds in fruits grafted with SO4 rootstock was the highest, and the contents of main dominant
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monoterpene components (linalool, geraniol, linalool) were significantly higher than those grafted with 1103P and 5BB rootstocks.

Rootstocks could regulate the synthesis of monoterpene compounds by regulating the activities of key monoterpene synthesis enzymes

(3—hydroxy—3—methylglutaryl coenzyme A reductase HMGR, terpene synthase TPS) and the expression levels of aroma synthesis related

genes (VVHMGR, VvTPS, VvDXS). In addition, rootstocks could indirectly regulate the expression of aroma genes through hormone

signaling pathways such as ethylene and jasmonic acid, so as to regulate the fruit aroma quality. This study clarifies the regulatory effect and

mechanism of different rootstocks on the synthesis of monoterpene aroma compounds in "Shine Muscat" under protected cultivation

conditions, and provides theoretical basis and practical support for the scientific selection of "Shine Muscat" rootstocks and the directional

optimization of aroma quality in protected cultivation.
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