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Table 1 Effects of different light intensities on the growth of C. tracyanum L. Castle

ot e
Light intensity

R Cem)
Plant height (cm)

BRI (em)
Base diameter
of ramet(cm)

e R (em)
Maximum leaf
length (em)

L (em)

Crown width (cm)

8% 37.33+3.78a
20% 39.33+1.53a
45% 27.67 +2.52h

1.93+0.21b
2.38%0. 16a

1.50 £ 0. 10c¢

44,50+ 3.97a 41.67+£4.16b
48.67+2.75a 47,33+ 3.05a
32.33£3.51b 30. 00+ 2. 65¢

Note: Different lowercase letters in the same column respectively indicate significant differences at the 0. 05 level

Left: 8% light intensity; middle: 20% light intensity;
right:45% light intensity
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Table 2 Contents of photosynthetic pigments in the C. tracyanum L. Castle under different light intensities

, " %’iﬁﬁg N&/
FIEE R Ea (mg/e)  WHEED (mgly  hAA@TD P WRE a/b (mg/p TAF (D)
Light intensit Chl a (mg/g Chl b (mg/g) 7k (mg /@) HEh(me/) IO (/) (mg/g)
18 sty g/g g/g Chl (a+b) (mg/g) Car (mg/g) g8 Car/Chl (a+b)
(mg/g)
8% 0.83+0. 09a 0.34+0. 05a 1.1740. 14a 0.16+0. 02a 2.46+0.10a 0.14+0.01a
20% 0.53+ 0. 04b 0.22+0.02b 0. 75+ 0. 06b 0.13+ 0. 00b 2.41+0.12a 0.17+0. 01b
45% 0. 26+ 0. 0de 0.10£0. 01c 0.36+0. 05¢ 0.07% 0.00c 2.59+0. 0da 0.20 %0, 03b

Note: Different lowercase letters in the same column respectively indicate significant differences at the 0. 05 level
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Table 3 Correlation analysis of photosynthetic indexes and environmental factors

emmy  wwEx eesak s WO amas g BpAR EE =X L0,
Light intensity ~ Factors P, G, C?l T, T, PEAR ﬁﬁ‘ Cf
8% P, 1.000
G, 0. 467 1. 000
C, —0.809 —0.647 1. 000
T, 0. 362 0.900 % * —0.624 1. 000
T, 0.273 —0.148 —0.052 0.157 1. 000
PAR 0. 883 0.113 -0.711 0.124 0.393 1. 000
RH -0.134 0. 206 —0.043 -0.134 —0.988 % x —0.270 1. 000
C, —0. 486 -0.077 0.334 —0. 366 —0.834 = 0.591 0.798 % 1. 000
20% P, 1. 000
G, 0. 858 1.000
C; —0.868 —0.587 1. 000
T, 0. 816 0.975% *x —0.626 1. 000
T, 0. 053 —0.354 —0.409 —0.315 1. 000
PAR 0. 180 0.109 —0.310 0.195 0. 448 1. 000
RH —0.054 0.359 0. 365 0. 349 —0.990 % * —0.387 1. 000
, -0.173 0.079 0. 447 0.014 —0.896 % *x —0.604 0.878 x * 1. 000
45% P, 1.000
G, 0.63 1. 000
i —0.531 -0.14 1. 000
T, 0.126 0.048 —0.692 1. 000
a —-0.387 —0.758 * —0.398 0. 456 1. 000
PAR 0. 850 0. 355 —0.786 0. 281 0.052 1. 000
RH 0.432 0.723 0. 409 —0.47 —0.992 % x —0.025 1. 000
C, —0.082 0.408 0.708 —0.222 -0.62 —0.455 0.634 1. 000
Note: * indicates significant difference at the 0. 05 level; * * indicates extremely significant difference at the 0. 01 level
x4 TEXBEETEBELZLMEMESHILER
Table 4 Comparison of light response parameters of C. tracyanum L. Castle under different light intensities
Jeth A A bR IDEY P NEID = LS I I W e %
o R i B (pmol + m™2 « s™1) (pmol *+ m™2 « 571 (pmol + m™2 « 571 LM TR (pmol » m™2 « s™H)
Light intensity LCP LSP max AQY R,
(pmol e m ™2« 5™ 1) (pmol » m ™%+ s 1) (pmol * m™2 « s71) (pmol *+ m™2 « s7H)
8% 9.64+1.02b 424.03 +18.50b 1.35%0.32b 0.035 % 0. 002b 0.35+0.10a
20% 8.86+0.87b 607. 67 + 22. 30a 2.91+0. 55a 0. 041 % 0. 003a 0.18%0. 09¢
45Y% 19.22+2.11a 220.37 +15. 14c 0.92+0.13¢ 0.030 + 0. 002¢ 0.25+0.11b

Note: Different lowercase letters in the same column respectively indicate significant differences at the 0. 05 level
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Effects of Light Intensity on the Growth and Photosynthetic
Characteristics of Cymbidium tracyanum L. Castle Seedlings

ZHU Shujing'?, QIN Huizhen',XU Aizhu' ,DENG Lili', LIU Shiyong®’ . JIANG Qiang”’ ,
CHATI Shengfeng®

(1. Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization, Guangxi Institute of Botany, Guangxi Zhuang
Autonomous Region and Chinese Academy of Sciences,Guilin, Guangxi. 541006, China;2. College of Life Sciences.Guangxi Nor-
mal University, Guilin, Guangxi,541006,China;3. Guangxi Yachang Orchid National Nature Reserve Management Center, Baise,
Guangxi»533209,China)

Abstract: The adaptability of Cymbidium tracyanum L. Castle seedlings to different light intensities was ex-
plored to determine the suitable light intensities for their growth,so as to provide scientific basis for resource
conservation and domestication of this species. Taking the 2-year-old C. tracyanum L. Castle as the research
object,the growth status,chlorophyll content and photosynthetic parameters of C. tracyanum L. Castle under
different light intensities (8% ,20% ,45%,100% full light) were measured. The results showed that the
growth of C. tracyanum L. Castle was the best under 20% light intensity,and its plant height,ramet base di-
ameter,crown width and maximum leaf length were the largest. With the increase of light intensity, the con-
tents of Chl a,Chl b,Chl (a+ b) and Car in the leaves of C. tracyanum L. Castle significantly decreased, while
Car/Chl (a+ b) increased,Chl a/b had no significant change. The net photosynthetic rate (P ,) of C. tracya-
num L. Castle showed a ‘single peak’ curve under 8% and 20% light intensities,and under 45% light intensi-
ty.it showed ‘double peak’ curve. The daily average P, size was 20% light intensity (0. 78 gmol » m * -
s ') >8% light intensity (0.55 pmol » m * « s ')>>45% light intensity (0.23 pmol * m * « s '). Under

2

20% light intensity.the light compensation point (LCP,8.86 pmol * m * * s ') was the lowest.the light sat-

2

uration point (LSP,607.67 pmol « m * + s '), the apparent quantum yield (AQY,0. 041 pmol * m > « s ')

? « s7') were the highest. In this study,the

and the maximum net photosynthetic rate (P, ,2.91 pmol * m~
plants of C. tracyanum L. Castle had the best growth and the strongest photosynthesis ability under 20%
light intensity. Therefore,appropriate light should be provided to help its growth during the introduction and
cultivation.

Key words: Cymbidium tracyanum L. Castle;light intensity;net photosynthetic rate;light response curve; di-

urnal variation
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