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[Abstract] Objective : To study the effect of temperature and light intensity on photosynthetic
fluorescence parameters, volatile oil content, and growth of Atractylodes lancea and provide reference for the
rational selection of cultivation environment for 4. lancea. Method: We determined the photosynthetic indexes

(such as net photosynthetic rate, water use efficiency, and carboxylation rate), light response curve, CO, response
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curve, fluorescence parameters, and the content of four volatile oils in 4. lancea under two temperature treatments
(32 °C and 22 °C) and two light treatments (full light and shade). Result: The net photosynthetic rate and water
use efficiency of A. lancea under high temperature + strong light were significantly higher than those under high
temperature + weak light and low temperature + strong light. The ability of 4. lancea to use weak light at low
temperature was the strongest, while the utilization rate of weak light under strong light significantly reduced.
The photosynthetic rate of A. lancea at low temperature was more susceptible to light intensity and
CO,concentration than that at high temperature. The maximum photosynthetic rate and apparent quantum
efficiency under weak light were significantly higher than those under strong light. The photoreaction efficiency
at high temperature was higher than that at low temperature. The total amount of volatile oil in 4. lancea treated
with high temperature + weak light was the highest, reaching 4.582%. Compared with high temperature + strong
light, high temperature + weak light significantly increased the content of hinesol and f-eudesmol in 4. lancea by
91.7% and 35.7%, respectively, and low temperature + strong light significantly increased the content of hinesol
by 87.5%. The content of f-eudesmol in low temperature + weak light treatment was significantly lower than that
in high temperature + weak light treatment. Conclusion: TThe growth of A. lancea was affected by the
interaction between temperature and light. The light and temperature conditions required for the accumulation of
volatile oil were not consistent with those suitable for the growth and development of 4. lancea. A. lancea
responded to the changes of light and temperature conditions by regulating the synthesis and accumulation of
volatile oil.
[ Keywords] Atractylodes lancea; photosynthesis; chlorophyll fluorescence parameters; volatile oil
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Table 2 Comparison of photosynthetic indexes of A.lancea leaves under different temperature and light treatments (x+s,n=3)

Qb 7 HOt 4 % /umol- m?- s JK 43 F % /mol- mol™! SEHE R T 4% % /mol - mol” ALK [umol - m? 57!
HtHI 11.35£0.899*° 9.89+2.9534 0.027+0.0024"° 0.012+0.0013"°
HtLI 0.65+0.265™ 1.42+2.067 0.028+0.0169"° 0.001+0.0003"¢
LtHI 8.79+1.3445° 4.77+1.218"° 0.013+0.0005%° 0.018+0.0013%*
LtLI 2.41+0.434 4.23+3.240"° 0.118+0.0266™" 0.0040.0005°

W [P R RE F8: R R P<0.01, ARG FH: IR P<0.05(3£ 3-% 6 [F)
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Table 3 Comparison of light response parameters of A. Iancea leaves treated with different temperatures and light (x+s,n=3)

IO A HF/pmol-m? s FWE TR AQY  JEIFL# R /pwmol-m™- s

Qb B SEARL A A /wmol - m e 57!

M 5 /umol - m - s

HtHI1 307+38° 44+16° 4.84+0.293° 0.02+0.006" 1.00+0.199*
HtLI 271+29° 22+47° 4.86+0.287° 0.040.007° 0.82+0.241°
LtH1 315+41° 43+13° 4.03+0.135° 0.03+0.005" 0.92+0.082°
LtL1 292+33° 10+3° 5.93+0.893" 0.04+0.015° 0.35+0.073¢
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Fig. 1 Light response curves of A. Ilancea leaves treated with

different temperatures and light (x£s,n=3)
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CO,response curve of 4. Iancea leaves treated with

different temperature and light (x+s,7=3)
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Table 4 Comparison of CO, response parameters of A. Iancea leaves treated with different temperatures and light (x+s,n=3)

e CO, M A CO, Fh 2 A BB U S i

/wmol-m?-s’! /wmol-m-s’! /wmol-m?+s’! /mol-m?-s’! /wmol-m™-s!
HtHI 858+56" 133+15° 24.01+5.458° 0.01%0.004° 1.00+0.520°
HtL1 792+47¢ 132+12° 15.56+6.367° 0.01%0.003° 1.00+0.447°
LtH1 806+43° 155+19° 14.88+4.270° 0.01%0.002° 1.00+0.440"
LtL1 900+51° 75+8° 13.99+1.055° 0.02+0.003" 1.00+0.667"
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Table 5 Comparison of fluorescence parameters of A. lancea

leaves treated with different temperatures and light (x+s,n=3)

b (NGO P SO LR &
HtHI 331£79.5%° 615+152.5%° 0.445+0.12234*
HtLI 482+150.7°° 838+106.7" 0.415+0.19124*
LtHI 371£142.6%° 536+244.0°° 0.258+0.1753"
LtLI 582+193.6"° 868+71.4 0.327+£0.2216"P"
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Fo6 AEBEMAEEBMNBAR4MIZFLBMEENHM (+5,n=15)
Table 6 Effect of different temperature and illumination on the content of four volatile oils in 4. Iancea (x+s,n=3) %
piE:) 15 AT Bt ¥ NI B-Fig EARER VU ADA  ih  d 2Z A
HtHI 0.11£0.05° 1.14+0.05" 1.4440.05™ 0.07+0.05" 2.75+0.85"
HtL1 0.09+0.02° 2.36+0.02° 1.97+£0.02° 0.17+0.02° 4.58+1.15°
LtHI 0.11+0.02" 2.33+0.02° 1.62+0.02 0.13+0.02° 4.20+0.81%
LtLI 0.07+0.06" 2.05+0.06" 1.15+0.06 0.05+0.06" 3.33£0.25*
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