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Effects of endophytic bacteria on citral production in

Cymbopogon citratus (DC.) Stapf
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Abstract: The existence of endophytes significantly contributes to
plant health and metabolism, however, the effects of endophytes on
the volatile organic compounds (VOCs) metabolism of aromatic
plant Cymbopogon citratus are still unclear. In this study, the endo-
phytic bacteria from C. citratus grown at different seasons were iso-
lated, and a dominant endophytic bacterium Bacillus sp. CcL.f-2 was
identified, with a fragrance-producing property. After seasonal analy-
sis of the VOCs of C. citratus by headspace gas chromatography-
mass spectrometry, found that the abundance pattern of CcLl.f-2 had
a similar trend with the emission profile of citral, the primary and
valuable composition of VOCs, in C. citratus. By inoculating CcL{-2
into C. citratus aseptic seedlings obtained by tissue culture, endo-

phyte reisolation test verified the colonization of CcLf-2 in plants and
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the presence of Ccl{-2, which can increased the citral proportion,
obviously. Moreover, quantitative real-time PCR analysis of relevant
genes in the citral biosynthesis pathway revealed that they were sig-
nificantly up-regulated (at least P <C0.05) with the existence of CcL{-
2. The endophytic bacteria may enhance the citral production by
modulating the expression of genes related to biosynthesis. And im-
plies the possibility of using endophytic bacteria as a regulator to im-
proving yields of some important VOCs in its host.

Keywords: Endophytic bacteria; Cymbopogon citratus; metabolism

regulation; citral production; gene expression
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Table 1 The volatile organic compounds of
Bacillus sp. CclLf-2
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Figure 2 The isolation rate of dominant endophytic bacteria

Bacillus sp. CcL{-2 in different seasons
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Figure 3 General endophytic bacteria from C. citratus

in different seasons
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Table 2 Volatile organic compounds obtained from

C. citratus in different seasons

AR X U TR AL/ %
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a-TER CioHyg 62.71 68.49 89.33  93.57
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Figure 4 The tissue culture of C. citratus
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Table 3 Volatile organic compounds obtained from endop-

hyte CclLf-2-inoculated (E+), CclLf-2-free (E—)

C. citratus aseptic seedlings and wild C. citratus
seedlings (W)
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Figure 6 The expression levels of genes responsible for MV A pathway and MEP pathway (n=3)
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