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Abstract: Taking the place without shelter under light as the control (illumination intensity of 1 719

pwmol + m™> + s7') | leaf and photosynthetic characteristics of 10-year-old Camellia oleifera Abel in forest

-2

edge (illumination intensity of 859 wmol - m™ + s™') and forest inside ( illumination intensity of 181

pmol « m™> -« s™') of Pinus massoniana Lamb. were studied, and the diurnal variations of air
temperature, air vapor pressure deficit, and photosynthetically active radiation in three understory light

environments were compared, meanwhile the correlations of leaf and photosynthetic characteristic indexes
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of C. oleifera with above three major environmental factors were analyzed. The results show that area,
circumference, thickness, specific leaf area, stomatal density, and chlorophyll content in leaf of C.
oleifera in forest edge are all the highest, and are basically significantly (P<0.05) higher than those in
forest inside and the control, but stomatal area is significantly lower than that in forest inside and the
control. At the photosynthetically active radiation of 300—1 800 wmol + m™ + s™', net photosynthetic rate
of leaf of C. oleifera in forest edge is also evidently higher than that in forest inside and the control. In
three test understory light environments, maximum net photosynthetic rate, apparent quantum yield, light
saturation point, and dark respiration rate of leaf of C. oleifera are all the highest in forest edge, but the
lowest in forest inside, while light compensation point is the highest in the control, but the lowest in forest
inside, and these five indexes are significantly different among different understory light environments.
From the diurnal variations of photosynthetic parameters of leaf of C. oleifera, net photosynthetic rate,
stomatal conductance, transpiration rate, and water use efficiency of leaf of C. oleifera in forest inside are
the lowest at most times, and the diurnal variation tendencies of these indexes in three understory light
environments are different; intercellular CO, concentration and stomatal limit value of leaf of C. oleifera in
three understory light environments have no evident patterns at different times, and their diurnal variation
tendencies are opposite. The diurnal variations of air temperature, air vapor pressure deficit, and
photosynthetically active radiation in three understory light environments show a tendency to first increase
and then decrease in general. The correlation analysis result shows that net photosynthetic rate,
transpiration rate, and stomatal limit value of leaf of C. oleifera all show significant or extremely
significant positive correlations with three major environmental factors, while its intercellular CO,
concentration and water use efficiency basically show significant or extremely significant negative
correlations with three major environmental factors, in addition, specific leaf area and stomatal area show
extremely significant positive correlations with photosynthetically active radiation. Taken together, the
growth of leaf of C. oleifera in forest edge of P. massoniana are relatively good, and its photosynthetic
ability is relatively strong.

Key words: Camellia oleifera Abel; understory light environment; leaf characteristics; photosynthetic
characteristics ; environmental factor; correlation analysis
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Table 1 Basic survey of Camellia oleifera Abel samplings in different
understory light environments of Pinus massoniana Lamb. ( X+SD)

LI
by SREE/(umol - m2 .l

Ilumination intensity

F/ em
Basal
diameter

oD

Environment

i/ cm
Height

CK 1 719+56 152.25+0.34  1.15+0.05
FE 859+32 181.23+0.92  0.81+0.06
FI 18110 170.57+0.65 0.64+0.04

DCK: XF M8 (96 F MRS AL ) The control ( the place without shelter
under light) ; FE: #KZ Forest edge; FI. P Forest inside.
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Table 2 Morphological characteristics of leaf of Camellia oleifera Abel in different understory light environments of Pinus massoniana Lamb.

(X+SD)V
I Ay em® JA K /mm JEEE/mm  HMERY (em? - g7')  AALEE/mm™ AL pm?
Environment Area Circumference Thickness Specific leaf area Stomatal density Stomatal area
%f#82 The control 10.71£1.36b  128.46+3.61b 0.41+0.02b 20.32+2.32b 181.2+3.1b 210.73+2.53a
& Forest edge 12.23+0.53a  135.83+4.82a 0.45£0.01a 28.18+1.96a 238.6+2.3a 120.94£3.75¢
P Forest inside 8.97+0.65¢  123.73+2.83¢ 0.36+0.02¢ 25.11+2.41a 172.6x1.3¢ 173.98+2.26b

D [ 31 rpOR R /INE FRE R R TE 0.05 /K- 2257 3 Different lowercases in the same column indicate the significant difference at 0.05 level.

2 6 F JCHEFS 4L The place without shelter under light.

A XTER OB T TCHERIAL ) The control (the place without shelter under light) ; B: &% Forest edge; C: FKIN Forest inside.

B 1 AREDEMKTRRERBIEMHFISILES

Fig. 1 Stomatal morphology of leaf of Camellia oleifera Abel in different understory light environments of Pinus massoniana Lamb.
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Table 3  Chlorophyll content in leaf of Camellia oleifera Abel in
different understory light environments of Pinus massoniana Lamb.
(X+SD)V

75 ek E TR/ (mg - g7")
Environment Chlorophyll content

X} #82 The control® 15.12+£0.32a
PR Forest edge 15.69+0.83a
PP Forest inside 12.92+0.56b

D [ H R RN FAREFRAREE 0.05 KB 2257 1.3 Different lowercases
in the same column indicate the significant difference at 0.05 level.

D IR LS 4L The place without shelter under light.
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Fig. 2 Light response curves of leaf of Camellia oleifera Abel in
different understory light environments of Pinus massoniana Lamb.
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F4 TESEMBHTRINERMZER F AL & A E S8 (XxSD) Y

Table 4 Fitting parameters of leaf light response curves of Camellia oleifera Abel in different understory light environments of Pinus massoniana

Lamb. (X+SD)V

SO ity W T S -

. N S e

W2 B/ (pmol - m™ + 571 FER/(wmol + mol ™) ﬁfﬁ*,z 0 B/ (pmol »m™2 -7y " y]&,z -
. 2) . 2/ (pmol - m™2 - s71) N . B/ (umol + m™2 - 571
Environment Maximum net Apparent quantum . . . Light compensation -
. . Light saturation point . Dark respiration rate

photosynthetic rate yield point
CK 4.18+0.02b 0.045+0.002b 1 008.34+3.23b 25.56+2.53a 0.65+0.05b
FE 6.29+0.09a 0.055+0.003a 1 410.28+3.12a 17.36+0.82b 1.03+0.12a
FI 3.59+0.01¢ 0.037+0.003¢ 761.57+2.14¢ 6.63+0.08¢ 0.54+0.08¢

D @5 AR RN R FERTE 0.05 K24 5 52 Different lowercases in the same column indicate the significant difference at 0.05 level.
2 CK: ¥R (O ICHEFY 4L ) The control (the place without shelter under light) ; FE: #%k Forest edge; FI: #P Forest inside.
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Fig. 3 Diurnal variations of photosynthetic parameters of leaf of Camellia oleifera Abel in
different understory light environments of Pinus massoniana Lamb.
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Fig. 4 Diurnal variations of air temperature, air vapor pressure deficit, and photosynthetically active radiation in
different understory light environments of Pinus massoniana Lamb.
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Table 4 Analysis on correlations of leaf and photosynthetic
characteristics of Camellia oleifera Abel with major environmental
factors

& A TR R
$ok Correlation coefficient with
Index each environmental factor"

AT AVPD PAR

-G Leaf area 0.019  0.066  —0.002
M JEHE Leaf circumference 0.088 0.071 0.168
&S Leaf thickness 0.171 0.066 0.354
HeM- AR Specific leaf area -0.117  -0.119 0.556 s
SILEE Stomatal density 0.084 0.042 0.181
SFLIE L Stomatal area -0.013  -0.228 0.594 s
242 2 & Chlorophyll content -0.057 -0.093 0.283

HA A Net photosynthetic rate ~ 0.519 #x  0.408 0.479 =
SALFE Stomatal conductance 0.013 -0.086 0.370 *

L& CO, HBE Intercellular CO,

concentration

—=0.956 ## —0.941 #* —0.687 *

ZE 14 2R Transpiration rate 0.918 =+ 0.902 =  0.705 =
IR R B Water use efficiency  —0.796 #x —0.862 =% —0.189
S FLBR A Stomatal limit value 0.940 #x  0.913 #x  0.744 =

D AT: IR Air temperature; AVPD: 25 KK VR 5 B Air vapor
pressure deficit; PAR: A A R B Photosynthetically active
radiation. * ; P<0.05; =#* . P<0.01.
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