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Effects of water stress on physiological characteristics of different Illicium

lanceolatum ecotypes under low light intensity

CAO Yonghui* , ZHOU Benzhi, CHEN Shuanglin
Chinese Academy of Forestry, Research Institute of Subtropical Forestry, Fuyang 311400, China

Abstract; Low availability of soil moisture is considered a major limiting factor for plant growth and crop yield worldwide,
and it turns to be a more serious problem under the context of global change. A weak light stress, resulting from significantly
lower light intensity than light saturation point of plant in long time, will affect the morphogenesis and physiological and
biochemical processes of plant. The Chinese anise (lllicium lanceolatum) , a traditional medicinal plant in China, has high
content of shikimic acids which have effects of antiphlogosis and analgesis, and can reduce platelet aggregation and suppress
vascular and cerebral thrombosis. Shikimic acid can also be an intermediate for antivirus and anticancer drugs. Scattering in
its natural habitats, I. lanceolatum resources have experienced a rapid decline due to overexploitation. Therefore, it is
necessary to study the protection and development strategies of I.lanceolatum resources. Soil moisture and light intensity are
important restrictive impact factors for growth and biomass accumulation of I.lanceolatum seedlings. Until now, there is no

reports about the mechanism of this species’ response to water and light conditions. In order to explore the effect of short-
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term drought on the plant physiological characteristics and its adaptive capacity under low light intensity, a pot experiment
was conducted with one year old I. lanceolatum seedlings for four ecotypes, respectively ecotypes from Linan Zhejiang
(LA), Kaihua Zhejiang (KH) , Wuning Jiangxi (WN) and Nanping Fujian (NP) , treated under three low light intensity
(T :25pmol-m™s™"; 11 :50 pmol-m™s™'; M :75 pmol-m™s™") and two water supply levels ( normal water supply and
watering after 2 days drought ). The results showed that the sensitivity of antioxidant enzymes activity and osmotic substances
contents of I. lanceolatum seedlings to low light intensity was significantly different between two water supply conditions.
After 2 days’ dought, catalase (CAT) activity of WN ecotype seedlings in the light treatments of Il and IIl significantly
increased compared with that under normal water condition, the peroxidase (POD) activity in the light treatments of Il also
significantly increased, and the malondialdehyde ( MDA ) contents in all three light treatments increased while the
superoxide dismutase (SOD) activity decreased. Under the water stress, the SOD and POD activity of LA ecotype seedlings
in all light conditions were lower than those under normal water supply, and the soluble protein and MDA contents were
higher. Compared with normal water supply, the SOD, POD and CAT activity of KH ecotype seedlings in the light treatment
of I increased significantly under water stress, while soluble protein and MDA content decreased. The enzymes activity of
NP ecotype seedlings in all light treatments increased after short-term water stress. We concluded that the water stress can
significantly promote the adaptability to weak light for KH, WN and NP ecotypes seedlings by increasing antioxidant
enzymes activity and osmotic substances contents. This result will provide the theoretical foundation for ex-situ conservation,

efficient cultivation, soil moisture and light condition management of I.lanceolatum.

Key Words: [llicium lanceolatum; ecotypes; low light stress; water stress; antioxidant enzyme activities; osmotic
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Table 1 The comparison of meteorological factors for different origin areas of I.lanceolatum

- e G| ; I N
B i e I BT R
Y ’ g Mean annual .
Geographical Altitude . Mean annual Maximum Extremely low
Provenance . precipitation
coordinates /m , temperature/ “C temperature/ “C temperature/ C
mm
, 119°24'—119°28 'E
WG % 42i 1390—1 9—I5. 41. -13.
WL 2 30°18'—30°24'N 0 390—1870 8.9—15.8 9 33
P 118°01'—118°37 'E
WAL 28°54'—379°30N 435 1600—1814 12.9—16.4 41.3 10.3
. 114°29'—114°36 'E
VLR T 28°53/—20°14'N 380 1230—1488 4.4—16.6 41.9 5.0
L - 117°10'—117°24'E . . _
TR 26°15'—27919'N 410 1430—2032 17.9—21.2 38.6 5.8
R2 FRFHEHHES 1 EEAHERKEK
Table 2 The growth traits of one year old seedlings for I.lanceolatum different ecotypes
. , e F-EIBCT P2 e i TR AL
7 T4 12 T TR T e
Provenance Mean collar diameter/cm Mean height/cm Mean height Mean crown Longest lateral
i i T i ’ under branch/cm diameter/cm branch/e¢m
KT 1.05+0.14 85.7+1.02 34.1+0.13 33.3+0.80 22.7+0.96
Tk 0.99:0.15 84.2+1.24 18.7+0.09 30.5+0.66 26.7+1.05
73 1.00+0.17 81.2£0.98 17.220.15 29.3+0.64 21.1£0.94
T 1.04+0.14 83.9+0.80 15.0+0.21 28.9+0.70 17.8+0.83
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g RO R =2, ANHEAR) A 1 Rk,
200 RIS, B HIRY I N 509% 175 Y6 5 P2
B, FFEA TR R B0 (5 R B DR BR R 3R 1
DB, 2R B AR A Tt A Ak 4, R A5 B A 1%

K BERR 2d G5 S RLORHF 1 R IE# kK, DRl
1k, FFF 2008 4F 5 H 10 H JF4h % FFE % I8 5 5%
#f SPX-3001-G ( i AL A8 A R ) #4706 G 5%
G, AR R A A O A TE A A E 3
ASEIREEFRRAEE (T AT 3 A6 IR B 2y it 2
25 umol-m™*s™" .50 umol +m % s™'F1 75 umol + m > s
(G HE SR ) AT 55 C a3 50, S IR 5K T HOG
M5 (373.5—1574.4 umol » m ™ s7™") , W5 32 51 Ny
TR 28 °C , AXHRREE 75% , YC ISR (12 h) /2
(12 h), BAICIRELE TN 4 A= 4, A= Hi 6
LT 72 B K S s Ak B 2R, S Hs IR 3 R £R
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122 ETTE

AR AR B R BT 0.5 g, A TR AT IS
B AAR, IMA 5 mL 57 50 mmol/L # R 2% h ik
(pH{E=7.0),1 mmol/L Z — % VY Z 1% ( Ethylene
diamine tetraacetic acid, EDTA) 12 g/mL 3 Z /it
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I . POD P 5 5% B AR 3 i, HT 4 A470-
min”'» mg™' 8 [T K 7R ; SOD I P R A AL g m
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NBT StAb it J5t 50% 15 25 — A B2 (U) , 1 U/mg
HEBT, CAT M R G ACBRRR M 2 1, LA 1
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B, AR O E R S Y
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Fig.1 The changes of SOD and POD acitivities of four 1. lanceolatum ecotypes seedlings under different drought stress
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Fig.2 The changes of CAT activity of four 1. lanceolatum ecotypes seedlings under different drought stress
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Fig.3 The changes of soluble protein and MDA contents of four I. lanceolatum ecotypes seedlings under different drought stress
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