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Effects of phosphorous stress on photosynthetic physiological
indexes of Camellia oleifera Abel seedlings
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(1 The Key Lab of Non-wood Forest Nurturing and Protection of the National Ministry of Education ,

Central South University of Forestry and Technology ,Changsha, Hunan 410004 ,China;
2 Forestry College , Beijing Forestry University ,Beijing 100083 ,China)

Abstract: [Objective] The study was performed to explore the variation of photosynthetic physiologi-
cal parameters, photosynthetic pigment contents, the enzyme activities of RuBPCase and PEPCase and other
indexes of Camellia olei fera Abel leaves under phosphorus stress conditions, to improve breeding and
high-yield cultivation of low phosphorus tolerance C. olei fera varieties. [Method) Using two superior vari-
eties,C. olei fera ‘Xianglin XLLC15” and ‘ Huashuo’ as experimental materials,sand culture pot experiment
with different phosphorus levels were conducted and photosynthetic physiological parameters, photosyn-
thetic pigment contents,the enzyme activities of RuBPCase and PEPCase and other indicators of C. olei fera
were measured. Correlation analysis between the various physiological indicators and net photosynthetic
rates (Pn) was conducted using the Ducan new multiple range method. [Result] Net photosynthetic rates

(Pn) ,stomatal conductance (Gs), transpiration rates (Tr), photosynthetic pigments contents and RuBP-
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Case activities of C. olei fera ‘Xianglin XLLC15” reached the highest values in 1. 0 mmol/L phosphorus con-
centration, whereas those of ‘ Huashuo’ reached higher values in 0. 1 mmol/L phosphorus concentration
and changed slightly in 0. 1—1. 0 mmol/L. Correlation analysis showed that stomatal conductance (Gs),
transpiration rates (Tr),total chlorophyll contents,carotenoid contents,the enzyme activities of RuBPCase
and PEPCase of two C. olei fera species were positively correlated to net photosynthetic rates under phos-
phorus stress, while intercellular CO, concentrations,chlorophyll a/b and net photosynthetic rates showed
a negative correlation. [Conclusion) Compared with C. olei fera ‘Xianglin XLC15”, ‘ Huashuo’ had higher
contents of chlorophyll,stronger activity of RuBPCase,and higher net photosynthetic rate.

Key words: Camellia olei fera Abel; phosphorus stress; net photosynthetic rate; RuBPCase activity;

PEPCase activity
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Fig. 1 Dynamic impacts on Pn of C. olei fera leaf under of phosphorus stress
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Fig. 2 Dynamic impacts on Gs of C. olei fera leaf under phosphorus stress
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Fig. 3 Dynamic impacts on Ci of C. olei fera leaf under phosphorus stress
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Fig. 4 Dynamic impacts on Tr of C. olei fera leaf under phosphorus stress
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Table 1 Effects of phosphorus stress on photosynthetic pigment contents of C. olei fera leaves
e T2/ MHSREEE/(mgg D 4K a/b KW MRER/(mg-g D)
i (mmol « L™ 1) Total chlorophyll content Chlorophyll a/b Carotenoids content
Variety Phosphorus _ _
. 04-28 05-07 05-16 04-28 05-07 05-16 04-28 05-07 05-16
concentration
0 0.59 d 0.57 d 1.05 ¢ 4.08 a 3.41 a 3.76 a 0.14 ¢ 0.10d 0.21 b
WAk XLCL3 0.1 0.89b  0.73¢  1.18b  3.72b  2.39d  3.48¢  0.17a  0.12¢  0.22a
Xianglin XLC15 1.0 0.95 a 1.19 a 1.19 a 3.03d 2.94 ¢ 3.33d 0.16 b 0.21 a 0.21b
10 0.62 ¢ 0.90 b 0.95d 3.62 ¢ 3.34 b 3.53 b 0.14 ¢ 0.17 b 0.17 ¢
0 0.81 ¢ 0.91 ¢ 1.01d 3.15 b 2.93 ¢ 3.33 a 0.19 b 0.18 be 0.19 b
AL i 0.1 0.89 b 0.94 b 1.50 a 3.39 a 2.57d 2.47 d 0.18 ¢ 0.17 ¢ 0.22 a
Huashuo 1.0 0.94 a 1.22 a 1.31b 3.12 b 3.11b 2.76 b 0.21 a 0.19 b 0. 20 ab
10 0.76 d 0.89 ¢ 1.13 ¢ 3.14 b 3.38 a 2.70 ¢ 0.17 d 0.25 a 0. 20 ab
2 A — R ) B B 5 AR AN [ KB 2 e m 28 Al 3 (P<<0. 0, RRIV/NE FHE:RR 25 7 3% (P<C0.05), £ 2 [,

Note: Different uppercase letters mean significant difference (P<C0.01) and different lowercase letters indicate significant difference (P<C

05). The same for table 2.

& 2 BEEME XY F M RuBP 1 PEP #2 1L B iF £ 4952 1

Table 2 Variations of RuBP and PEP activities under phosphorus stress

BT/ RubP B LW T TE/ PEP B LW T TE/
5 A (mmol « L™1) (pmol « min™! + g™ 1) (pmol » min™! « g™ 1)
Variety Phosphorus RuBPCase activity PEPCase activity
concentration 04-28 05-07 05-16 04-28 05-07 05-16
0 53.81 Be 86.29 Cc 98. 80 Bb 34.47 Aa 52.52 Aa 65.06 Aa
WAk XLC15 0.1 71.49 Ab 97.97 ABb 105. 42 ABb 19. 39 Ce 28.92 Bb 38. 34 Bb
Xianglin XLC15 1.0 81.34 Aa 116.51 Aa 120. 04 Aa 14.64 Dd 16.48 Cc 20.75 Ce
10 57. 88 Be 95.55 BCb 95.67 Bb 30. 35 Bb 27.22 Bb 44.67 Bb
0 72.91 Bb 97.89 Bb 103. 37 BCb 28.74 Aa 44.53 Aa 71.10 Aa
=y 0.1 97.48 Aa 113. 88 ABa 123.31 ABa 18.39 Bb 36.75 Bb 55.29 Ce
Huashuo 1.0 105. 28 Aa 121. 18 Aa 135.34 Aa 18.76 Bb 33.99 Bb 53.60 Ce
10 61.76 Bb 77.65 Ce 86.30 Cc 19. 21 Bb 38.42 Bb 62.41 Bb
2.5 AEBREMETHESEXAGERENER XLCISVHAMNSRGH. KNS M REEYS Pn iy
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2 3 LA R[] v B il 38 R 2 AT AR
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febr s Pn ¥R N IEM LR, 2 MhE R FE
AN TR B R 3 A S 1 S 3 KT T 25 5 2 UM
M XLCI57H) Gs 5 Pn f£ 10 mmol/L # ¥ & T 4
KMk B B F K, AT W2 FE 0.1 F1 1.0
mmol /L ¥ B kb P 3k B1) i 2 sl M 3 KO 5 AR
XLC15”# Tr 5 Pn RLIEHH &, U FE 10 mmol/L #
Ve A BB A OGP K B A & KO, AR Tr
Pn 52 IEAHC, H B % B v BE 0 T s o A OGP 2 7 e
5., 0 A1 0. 1 mmol/L # & J& &b 3 5, “ W K

MM AN B ZF, M 1.0 A1 10 mmol/L B ¥ & 4b 3
TR XLCIS” g i S R & B R PR
W Pn 5 0% S0 B E A “EMTER 0.1
mmol /L BV BE Ab 4 0 Wk B2 AL B 0 B SRR
Y Pn ¥R B E NS EEAMHC MRHE MR
/\ﬂﬂ 10 mmol/L Wk FEAN 5 Pn 4% B3 1EAH

KRB E TS Pn MG R K. AR Bk B
T2 ANl RA Y RuBP R ALEEE P Pr (940
P f 2 B W 2L T 1. 0 R 10 mmol/L Bk E T .
“WiAk XLC15” /) PEP JRALEGFIG E S Pn B 4H G
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Table 3 Correlation analysis of photosynthetic physiological and biochemical indicators and Pn
BMERE . "
Bk 1/ , SISE yw bz RuBPRIL  PEPRIL
o o M4k % a/b & . s s
fndh - (mmol» L7 Ci Tr Chlorophyll  Total A e 1 1 i 1 1
Variety Phosphorus ’ . : Phy Carotenoids ~ RuBPCase PEPCase
. a/b chlorophyll L .
concentration content activity activity
content
0 0.55 —0.98* 0.75 —0.94 0.57 0.32 0.99* 0.96"
ik XLC15 0.1 0.67 —1.00" * 0.86 —0.45 0.38 0.23 1.00% * 0.96"
Xianglin 55 * % * * ® %
XLC15 1.0 0.55 —0.99 0. 89 0. 44 0.99 0.99 1.00 0.83
10 0.96" —1.00*~ 1.00"* —0. 89 1.00*~ 1.00*~ 1.00*~ 0.41
0 0.92 —0.96* 0.99** 0. 26 0.97* 0.14 1.00* 0. 94
A 15 0.1 0.99"* —0. 84 0.98" —0.97* 0. 80 0. 64 0.99" " 0.98"
Huashuo 1.0 0.98" —0. 86 0.97" —0.76 1.00* 0.15 1.00™" 0.96"
10 0.91 —0. 87 0. 86 —0.51 0.96" 1.00*~ 0.95" 0.98"

T o RN F MR (P<0.05) . » x RIoRH I A5 (P<<0. 0D,

Note: * indicates significant at P=0. 05 level, ¥ * indicates extremely significant at P=0. 01 level.
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