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Effects of light intensity on morphologic and physiological indexes and safrol

content of Cinnamomum pauciflorum seedlings
WU Neng‘Biaol ’ TAN Fengl ’ XIAO WEH—JUﬂni ,» WANG XiaO‘Jiaz(l.St‘hﬂﬂf of Life Science, Southwest China Normal

University, Chongqing 400715, Chinas 2. Horticultural Department. Southwest Agricultural University, Chongging 400716, China). Acta
Ecologica Sinica,2005.25(5):1159~1164.

Abstract: Light can regulate plants’ growth and morphogenesis, and adapt plants to environments via photosynthesis and
phytochrome effects. In addition, light may affect primary and secondary metabolism of plants. and light 1s important in the

production of secondary metabolites in plants. Cinnamomum pauciflorum is a perennial evergreen plant species, its leaves have
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Cinnamomum pawciflorum oils in which safrol takes the proportion of more than 95%. The paper analyzed the effects of light
Imtensity on morphology. water status, photosynthesis, biomass. oil content and purity of Cinnamomum pauciflorum
seedlings. 1t was shown that leaf thickness., upper epidermis and lower epidermis thickness of leaf. palisade tissue and spongy
tissue thickness, and root shoot ratio were decreased with light intensity. while the average area per leaf was increased. Total
leaf arca of plants under were increased under 61. 5% full sunl:ght, but were decreased greatly under 33. 8% and 15.4% full
sunlight; Root systems of Cinnamomum pauciflorum seedlings under low light conditions were not developed well, shading
decreased Crnnamomum pauciflorum seedlings’ root shoot ratio. Light intensity affected water transpiration rate and plants’
water content therefore. Under the same conditions. water retentivity of Cinnamomum pauciflorum seedlings under full
sunlight was the highest, and that of seedlings under 15.1% full sunlight was the lowest. Light saturation point and light
compensation point of Cinnamomum pauciflorum seedlings decreased with decreasing light intensity. CO. compensation point of
Cinnamomum pauciflorum seedlings under overshading was higher than that of plants under full sunlight. Photorespiration rate
and Chlorophyll content of Cinnamomum pauci florum seedlings were increased with decreasing light intensity, while Chla/Chlb
was decreased. Light intensity had significant effects on the growth of Cinnamomum pauci florum seedlings. Compared with full
sunlight, the growth rate in leaf fresh weight of Cinnamomum pauciflorum seedlings under 61.5%.33.8% and 15.4% full
sunlight were 1.6.1.2 and 0. 77 times, respectively. Oil Contents of Cinnamomun pauciflorum seedlings under 61.5% and
33. 8% full sunlight were higher than that of plants under full sunlight by 5% but oil content of Cinnamomum pauciflorum
seedlings under 15. 4% full sunlight was lower than that of plarts under full sunlight by 5%. With respect to the proportion of
safrol in Cinnamomum pauci florum oil sCinnamomum paucifloram seedlings under 33. 8% and 15.4% full sunlight had larger
quantity than others. Therefore. it seems that slight shading (under 61.5% full sunlight) could increase leaf biomass and
consequently Cinnamamum pauci florum oil content. heavy shading (under 33. 8% and 15. 4% full sunlight)could increase purity
of safrol.

Key words :Cinnamomum pauci florum;light intensity ;photosynthesis indexes :safrol
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Table 1 Effects of light intensity on morphologic indexs of Cinnamomum pauciflorum seedlings

EREBE TFTEEKBRE 1= 21 £ SR W/ 73U Wi TEA

AR o _ W
(V}E = II J%Jﬁ Upper Lower 2 Paling B Sponge MW4HA I <15 o< 4 Total a m;ﬁ /t
.ea _ . . . . . . 00t
Ny ’ _ epidermis epidermis tissue tissue Paling/ A leaf area plant
% of full thickness , . . : , shoot
, thickness thickness thickness thickness sponge (cm®/leaf) leaf area _
sunlight ((m) | | , ; ratio
(pm) (pm) (pm) (pm) thickness (¢cm?/plant)

100 271.5x10.5a 30.0-5. 1a 13.5+3.2a 121.5+4. 5a 136. 51 4. 5a (). 89a 14. 271 2. 7a 22q!. 344 20. 46a 0. 3ha
61.5 228.9+14.1b 21.94+2.2b 12.0%+2.1b 81.9+3.3b 113.1+12.3b  0.72b 17.9942. 33b  237.464+32. 86b (. 33a
33.8 200.143. 9¢ 21.04+2.5b  11.142.1c 63.03%3.5¢ 105.0x£09. 0c 0. 60c 22. 324 3. 44c 182,28+ 20. 46¢ 0. 32a
15.4  189.949. 9d 18. 9+ 2. 7c 10. 14 1. 8¢ 42.0+4.2d 107. 947, 4c 0. 49d 30.37x5.83d  156.86+6.20d 0. 28b
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Table 2 Effects of light intensity on index of water of Cinnamomum pauciflorum seedlings

FMXF R MR Cuticular S FLZ& M Stomatal XA K E HHKE&E R K & &t
(%) transpiration rate transpiration rate Relative Free water Bound water KH
% of full (> 1073H,0g/ (X10~°H,Og/ water content content content Water potential
sunlight (dm?/h)) (dm2/h)) (%) (%) (9% (Mpa)
100 35. 04+1.55a 193. 631412. 54a 77.6711. 32a 69. 164-3. 35a 30.‘84i2. Ola -~ 1.102+0. 041a
61.5 37.06+2.01b 246. 51 14. 69b 79.42 4 2. 35b 74.354-2. 85b 25.65%3.91b — (0. 901+ 0. 095b
33. 8 37.3442.11b 259.3411. 24c¢ 81. 28+ 4. 65¢ 77. 58423, 87¢ 22. 421 2. 96¢ — 0. 7121 0. 028¢c
15.4 41. 161-2. 91c 271.4x15. 36d 83.01 £ 3. 31d 78. 871-2.17¢ 21.13244. 10c¢ = 0.478 0. 052d

o] —-FBEFER AR ERRERM B E(H<0.05) Data with different letters are signficantly different (p<0. 05) in the same column
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Table 3 Effects of light intensity on photosynthesis indexs of Cinnamomum pauci Sflorum seedlings

YER A A Yo xb 2 KR « A R L R
et T PES coomms wrmas : HRK e AR MEREL AR
Light [ight ) T Net . . 4 #E a/b
(%) _ , CO, Photorespiruation . Chlorophyll a Chlorophyll b .
saturation compensation , photosynthesis Chlorophyil
% of full e 1/ e ( ¥ Compensatlon rate ‘ content content 1
_ pointipmo pomnt{ pxmo . ‘ rate | . ‘ » o , a/b
S I Ly « (dm? + h)) (X107 *mg/cm?) (:X10 *mg/cm*)
L}unllg it (s » m2)) s » m2)) pomt(mg/ mg/ m (mg/(dm‘ hY) mg/cm N mg/cn
100 5001 13a BO+7a 0.1462+0.0]1a 0.231 0. 024 1"- 70+0. 15a 11.214-0. 21a -qu 864-0. 03a 0. Eii-a
61. 5 470+ 16b 40+ 4b 0. 1534£0.03b 1.064+0.12b 1.5220.07b  14.6110.18b  18.09-4-0.12b 0. 8lab
33. 8 420+ 5S¢ 30+ 8b G. 156+ 0. 04b . 16+0.{%b 1. 114+0.05¢ 14. 3540, 24b  1R.854-0. 20b 0. 77b
15. 4 330+ 6d 251 2¢ 0. 16240. 02¢ 1.2240.67b 0.8240.09d  13.6940.10c  19.00+0.18b 0. 72b

W — BB PFEARERRLERENE ¥ (Hp<<0.05)Data with diffecent letters are significantly different ( p<20. 05) in the same column
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Table 4 Effects of light intensity on biomass and safrole content of Cinnamomum pauci florum seedlings

&5 B 3 o PR A
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N A ddition of (il content Content of

% of full (1l content Percentage of fresh leaf weioht lant frol l

. resn leatr weigh a pian sarrol a plant
sunlight FM¥©W(V/W) safrol (%))

Unig A/ satrol(% (g/plant) (ml/plant) (mi/plant)

B 100 2. 214 0. 04a 88. 734 0. 48a  5.10+0. 21a 0. 1358 0. 119

61. 5 2.3340.05h 83.13+0. 39a 8.2520.15b 0. 215b 0. 179

33. 8 2. 30+ 0. 06b 96. 37+0. 74b 6. 101 0. 17¢ 0. 163¢ 0. 157

15. 4 2, 12-4+0. 03¢ 95. 95+40. 96b 3. 91+0. 24d 0. 104d 0. 100

Al =SB P ERAFERRLERER X (5<0.05) Dat
2.5 JmEFXN O ESEEEMSBRAERN

a with different letters are significantly different ( p<C0. 05) in the same column
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