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Fig. 1 Daily variation of environmental factors in the growing areas of three yellow Camellia species
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yellow Camellia species under different light intensity treat-
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Table 1

Light response parameters of three yellow Camellia species under different light intensities

ok SN/ % E‘-ju%j‘ﬁ/—: E{ %Xﬁﬁ?i&f/ i‘ﬁfﬁ*ﬂgﬁ/ . j‘ﬁ%M%'f\/ .
Species ~ Light ) (prmol + m .S )71 (mol + mol™ ") (pmol e m ™=+ s7) (pmol « m ts )
intensity/ % P /(pmol*m *+s ') AQY/(mol+mol ') LSP/(umol+m ?+s ') LCP/(pmol+m 2+s 1)
C. perpetua 8 3.4154-0. 297bc 0.039 440. 002 3bc 386. 50425, 99bc 2.0440. 351
20 3.35240.230¢ 0.037 740.001 9c¢ 408. 64+ 28. 65abc 7.3341.07de
45 3.24140. 347¢ 0.037 1£0. 002 6¢ 439, 38+46. 04ab 14.61+1.97¢
100 1.664=+0. 243f 0.023 640.002 7f 457.01+42.55a 26.6243.97b
C. flavida 8 2.05940. 084e 0.028 140.002 9e 285.51+10. 80d 4.3041.07ef
20 3.52540. 047abc 0.042 440. 002 8ab 362.58+27. 26¢ 6.5540. 70de
45 1.831£0. 038ef 0.029 840.001 9de 261.23+10.42d 13.41£0.91c¢
100 0.79440.097¢g 0.012 340.002 2g 240.01+£20.71d 48.66+5. 13a
C. tunghinensis 8 3.78040. 220a 0. 045 040. 002 2a 365.70+22. 04c 1.23+0.12f
20 3.87040. 332ab 0. 039 340.002 9bc 404. 48+44. 16abc 3.73£0. 32ef
45 2.54940.172d 0.032 540.001 4d 371.24429.06¢ 8.3141.33d
Note:different letters in the same column indicate significant difference (P<Z0.05).
F2 AEXRBETIMERRZNHERRELSH
Table 2 Chlorophyll fluorescence parameters of three yellow Camellia species under different light intensities
ok TR/ 6 .
Species Light F, F, F,/F, OPSII ETR

intensity/ %

C. perpetua 8 326.00+38.57b
20 367.00434. 64b
45 387.00+30. 45ab
100 355.33440. 46b
C. flavida 8 369. 33+ 30, 02b
20 379.00445.51b
45 392.33+24.0lab
100 348.004+26. 96b
C. tunghinensis 8 359.67441.48b
20 363.00+28.79b
45 441.67+£27.79a

1670.67+187. 21ab
1 609.00£176. 67ab
1 647.004196.92ab
1 200.67+£125. 46¢
1 893.33£190. 95a
1 815.002208. 43a
1 464.00£88.96b
1095.33+117.01c¢
1 855.00131. 64a
1 690.33£70. 87ab

1627.67£70.03ab

0.80540. 003ab
0.790=0. 004ab
0.776=£0.007bc
0.716+0.026ef
0.8070.004a
0.787%0.011ab

75540.013cd
0.677+0.058(
0.8032£0.008ab
0.785%+0.017ab

0.730+£0.008de

0.563=+0.048ab
0.61120.024a
0.523%£0.053bc
0.445+0.020d
0.35920.028e¢
0.510£0. 025¢cd
0.465+0.012d
0.273=£0.065f
0.560£0.015ab
0.533%£0.065bc

0.463£0.052d

47.30=£4. 04ab
51.3741.96a
44.543. 84bc
37.2041.65d
31.53x4. 26e
42.83=£2. 10bc
39.0740.99cd
23.30+£3. 90f
47.03x1. 25ab
45.474+4.41a

36.76£4. 61de

Note:different letters in the same column indicate significant difference (P<C0. 05).
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8 U5 Fll 100 % MR8 & (P <C0. 05), 100 % Y MR 3 iF R
SR IR T LA AR B (P <<0. 05) . AR %4
AP ZEAY R Y A A Y R 2000 >
820 >45% .20 e E T A EY R E EH T
45 % Y IER B (P <C0. 05) , 1M J& 1 & 6] G i & # 7
(P>>0.05),

Table 3 Content and proportion of photosynthetic pigments in three yellow Camellia species under different light intensities

O IR SR/ %

sﬁi . imeﬁg/% (mg%}gfﬁ/ - (mg‘./};lf’/ — .0;71/1 —— _Cgaff rwy  Chla/Chlo Car/Chl
C. perpetua 8 1.301£0.096b  0.633+0.032b  1.934+0.128b 0.2204+0.013bc 2.0524+0.048de 0.1142+0.001d
20 0.84640.201c  0.46340.089de 1.309+0.290cd 0.1514+0.027de 1.81940.079ef 0.116+0.005d
45 0.46240.074def 0.203+£0.009fg 0.66540.084efg 0.118740.015ef 2.277+0.274bed 0.17140. 009c
100 0.21940.059fg 0.09140.024gh 0.31140.079gh 0.07440.013fg 2.4294+0.380abc 0.24140.021a
C. flavida 8 1.094+0.131b  0.510%+0.060cd 1.60440.188bc 0.197+0.029cd 2.14640.090cde 0.122+0.004d
20 0.62840.088cd 0.368+0.054e 0.996+0.143de 0.13240.014e 1.705+0.018f 0.13440.006d
45 0.296+0.042efg 0.121+0.027fgh 0.41740.069fgh 0.083+0.012fg 2.476+0.217ab 0.200740.020b
100 0.19040. 015 0.07040.003h 0.26040.003h 0.06240.005¢g 2.7044+0. 220a 0.26140.021a
C. tunghinensis 8 2.06540. 374a 0.97740. 186a 3.04240.560a 0.398+0.070a 2.116+0.022cde 0.131+0.001d
20 1.310£0.070b  0.62640.024bc  1.93540.092b 0.24940.021b  2.09470.063de 0.132£0.001d
45 0.55040.049de  0.2194+0.017f 0.76940.064ef 0.1634+0.008de 2.50940.136ab 0.213+0.010b
Note:different letters in the same column indicate significant difference (P<Z0.05).
x4 AXRBENIWEUAFTEVENIZN
Table 4 Effects of different light intensities on the biomass of three yellow Camellia species
ik SRR B/ EYTT o2k 8 B g
Species interllsity/% Root biomass/g Stem biomass/g Leaf biomass/g Total biomass/g
C. perpetua 8 10.52+0. 98bc 11. 50+ 1. 20cd 7.72+1.08b 29.7442.78de
20 11.78+1.69b 12.82+0. 73bc 8.67+1.42b 33.274+2.68cd
45 14.51+1.58a 15.37+1.38a 10.72+0. 33a 40.6143.17a
100 10. 7041, 49bc 11. 30+ 1. 34cd 4, 44+0.81c 26.4543. 32e
C. flavida 8 8.11£0.67d 11.88+2.05¢cd 8.05+0.51b 28.05+2. 25¢
20 11.54+1. 35b 15.26+1. 04a 11.52+0.58a 38.337+1.38ab
45 10.92+1.07b 14. 854 1. 25ab 9.14+1.19b 34.9140. 65bc
100 8.857+0. 68cd 11. 05+ 1. 56cde 1.5340. 29e 21.43+1.13f
C. tunghinensis 8 4.07%£0. 79 8.7341. 86ef 3.737£0. 38cd 16.53=+2.91gh
20 5.484+0. 55e 9.957+0. 35def 4,0740. 34cd 19.50+0. 48fg
45 4.3240.8le 7.61+1.13f 2.83740. 95de 14.77=+2. 36h

Note:different letters in the same column indicate significant difference (P<Z0.05).
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Effects of Light Intensity on Photosynthetic Physiological Char-
acteristics and Biomass of Three Yellow Camellia Species

ZHU Shujing"*, JIANG Haidu', YANG Yishan', XU Aizhu', ZOU Rong', TANG Jianmin',
WEI Xiao',CHAI Shengfeng'"”

(1. Guangxi Key Laboratory of Plant Functional Phytochemicals and Sustainable Utilization, Guangxi Institute of Botany, Guangxi
Zhuang Autonomous Region and Chinese Academy of Sciences.Guilin, Guangxi,541006.,China;2. College of Life Sciences,Guangxi
Normal University, Guilin, Guangxi, 541006, China)

Abstract: Camellia perpetua ,C. flavida and C. tunghinensis belong to Theaceae, Camellia and Camellia
Sect. Chrysantha. They are the second-class national key protected wild plants. The distribution range of
these three species is narrow,and the wild resources are on the verge of extinction. Exploring their adaptabili-
ty to different light environments and finding the light intensity suitable for their growth can provide a theo-
retical basis for the artificial breeding,population restoration and ex-situ protection of these three yellow Ca-
mellia species,and can also provide a partial explanation for the reasons for the habitat differences of their
wild populations. This study used 3-year-old cuttings of the three yellow Camellia species as experimental
materials and used artificial shading methods to study the effects of different light intensities (8% ,20%
45%,100%) on their photosynthetic physiological characteristics and biomass. The results showed that:
(1) The three yellow Camellia species had higher maximum net photosynthetic rate (P ,,.) , Apparent Quan-
tum Yield (AQY) ,maximum fluorescence (F,),maximum photochemical efficiency (F,/F,) ,actual photo-
chemical efficiency (®PS Il ) and photosynthetic Electron Transfer Rate (ETR) under low light conditions
(8% and 20% light intensity) ,indicating that they had better adaptability to low light environment. (2) The
P...of C. perpetua remained at a high level under 45% light intensity.and the Light Saturation Point (LSP)
showed an increasing trend with the increase of light intensity. However,the P ., and LSP of C. flavida and
C. tunghinensis increased first and then decreased with the increase of light intensity,and both reached the
maximum at 20% light intensity. (3) With the increase of light intensity,the contents of total chlorophyll
(ChD) ,chlorophyll @ (Chl a),Chlorophyll & (Chl 6) ,and carotenoid (Car) in the three yellow Camellia spe-
cies leaves decreased, Car/Chl values increased, and Chl a/Chl b values first decreased and then increased.
(4) With the increase of light intensity,the root,stem,leaf biomass and total biomass of the three yellow Ca-
mellia species increased first and then decreased. Among them,the total biomass of the C. perpetua was the
highest at 45% light intensity,while the C. flavida and C. tunghinensis were the highest at 20% light inten-
sity. In summary,C. perpetua is more tolerant to strong light,followed by C. flavida .and C. tunghinensis is
the weakest. C. perpetua prefers a medium light environment (45% light intensity),while C. flavida and
C. tunghinensis prefer a medium to low light environment (20% light intensity). The photosynthetic charac-
teristics of the three yellow Camellia species are consistent with the characteristics of the light environment
of the wild population.

Key words: yellow Camellia species;light intensity;chlorophyll; photosynthetic characteristics;biomass
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