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Abstract: To investigate the variation characteristics of needle volatile compounds in seedlings

from drought-resistant and drought-sensitive Pinus massoniana families under drought stress, this
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study used solid-phase microextraction-gas chromatography-mass spectrometry to determine the
components and relative contents of needle volatiles in drought-resistant and drought-sensitive
Pinus massoniana seedlings at different stages (normal cultivation, mild drought, severe drought,
and drought rewatering). The results were as follows: (1) Sixteen kinds of volatile components
from pine needles of Pinus massoniana seedlings were detected and identified, including five
monoterpenes (a-pinene, S-pinene, myrcene, limonene, and terpinolene), nine sesquiterpenes
(y-elemene, copaene, f-elemene, longipinene, caryophyllene, humulene, a-muurolene,
y-muurolene, and J-cadinene) and two esters (linalyl formate and bornyl acetate). (2) The
components of needle volatiles in seedlings of drought sensitive and drought resistant Pinus
massoniana families were basically the same, mainly composed of monoterpenes and
sesquiterpenes. The compounds with relatively high relative contents include a-pinene, S-pinene,
caryophyllene, etc., and there is no significant difference in the relative contents of the main
components (relative content greater than 1%). (3) Under mild drought stress, the relative content
of monoterpene components in needle volatiles of sensitive families decreased sharply, and the
relative contents of a-pinene and fS-pinene decreased from 39.671% and 14.383% in the unstressed
state to 16.855% and 5.048%, respectively. Under drought stress, the relative content of
monoterpenes in needles of drought resistant families decreased (the decline range was much
smaller than that of sensitive families), and the relative content of monoterpenes increased after
drought rehydration, tending to return to the state without drought stress. (4) The relative content
of volatile components in pine needles of drought resistant Pinus massoniana seedlings changed
little under drought stress, while those of volatile components of pine needles of drought sensitive
Pinus massoniana seedlings changed sharply in the early stage of drought to adapt to external
stress. The response of monoterpene components (a-pinene and S-pinene) in needles to drought
stress was the most significant difference between sensitive and resistant families. This study laid
a foundation for the study of the mechanism of Pinus massoniana needle volatiles in response to
drought stress, and provided ideas for Pinus massoniana drought resistance breeding.
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Table 1 Components and relative contents of volatiles from pine needles of Pinus massoniana seedlings

‘ i FHXT & & Relative content (%)
R o s
Molecular UK A PrEA
NO. Component . .
formula Sensitive type Drought resistant type
1 a-JRM  a-Pinene CioHis 39.67+3.608a 45.598+6.283a
2 p-JRJ  p-Pinene CioHis 14.38+4.039a 10.518+3.337a
3 FAH:H% Myrcene CioHis 1.876%1.002a 1.02620.114a
4 ¥ Limonene CioHis 2.856+1.753a 5.030£0.950a
5 SFA M H% Terpinolene CioHis 0.625+0.219a 0.679+0.074a
6 PR 75 # 1E Linalyl formate C11H1z0, 2.380+1.348a 0.27440.134a

7 ZR i liE Bornyl acetate C12H200, 0.792+0.371b 1.924+0.497a




8 -1 7 Miy-Elemene CisHz 1.019+0.107a 0.485+0.317a

9 HAMUE Copaene CisHas 0.437+0.291a 0.400:£0.160a
10 p-WiE M B-Elemene CisHas 2.138+0.690a 1.232+0.739a
11 [KIHJ# Longipinene CisHas 0.4660.140a 0.5510.243a
12 F1¥7#% Caryophyllene CisHas 10.467+2.567a 14.255+2.928a
13 # %)% Humulene CisHas 3.126+1.343a 4.539+1.808a
14 a-PE ¥ ¥ a-Muurolene CisHa 4.152+1.829a 4.930+1.749a
15 y-BE ¥ p-Muurolene CisHas 0.838+0.770a 0.162+0.156a
16 O-FLFA M 6-Cadinene CisHas 2.010+0.823a 1.161+0.860a

Ve MR BHORAE 005 KTERRLH.
Note: The same letters indicate no significant differences at 0.05 level.
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Fig. 1 SPME-GC-MS ion chromatogram of pine needle volatiles
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Fig. 2 Effects of drought stress on main pine needle volatiles in drought sensitive families
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Fig. 3 Effects of drought stress on main pine needle volatiles in drought resistant families
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