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Photosynthetic traits and chlorophyll fluorescence of Correa carmen leaves

with N and P additions

ZHANG Zhilu', LIU Zhonghua', PENG Shunlei', LU Xiuli?

(1. College of Chemistry and Environmental Engineering, Pingdingshan University, Pingdingshan 467000, Henan,
China; 2. Institute of Botany, Shanghai Academy of Landscape Architecture Science and Planning, Shanghai 200232,
China)

Abstract: To ascertain the effects of nitrogen (N) and phosphorus (P), key nutrients during plant growth, on
Correa carmen, twelve gradient fertilization experiments were designed, and the photosynthetic physiological
parameters and chlorophyll fluorescence parameters of C. carmen leaves were determined. The seedlings of C.
carmen were planted in pots with different amount of N fertilizer (NH,NO;3) and P fertilizer (NaH,PO,-2H,0).
P fertilizer doses (calculated by PO,") were 0, 36.3, 56.3 mg-kg™, respectively. N fertilizer doses (calculated
by N) were 0, 197.9, 247.9 and 297.9 mg-kg™, respectively. After 1 month, 4 months and 7 months respec-
tively, the photosynthetic physiological parameters of seedling leaves were measured by the CIRAS-3 portable
photosynthesis system, such as net photosynthetic rate (P,), stomatal conductance (G,), transpiration rate (7.),
etc. At the same time, chlorophyll fluorescence parameters were measured by imaging modulation PAM-2500
chlorophyll fluorescence spectrometer, too, such as initial fluorescence (F,), maximum fluorescence (F,,), max-
imum photochemical efficiency (F/F,), photochemical quenching coefficient (¢p), non-photochemical quench-
ing coefficient (¢gyp), etc. Then N and P contents of leaves were determined by Kjeldahl method and Molybde-
num antimony anti-absorption spectrophotometry method, chlorophyll contents were determined by acetone and

W FB: 2018-06-19; f& [l F1 3 2018-09-06

FEABWH WA R BOGH R 5 HE (162102110070)

PEE R skakisgk, MIEE, ML, WY A RAEST MU, E-mail: 276996899@qq.com




460 WO R M k% 2% R 2019 4F 6 J1 20 1

ethanol mixture extraction method. The variation of experimental data was analyzed by ANOVA and multiple
comparison, and the multiple comparison was analyzed by the least significant difference method (LSD). Re-
sults showed that (1) with added P fertilizer alone, the photosynthetic efficiency indexes of C. carmen leaves
including chlorophyll content, P,, and F/F, decreased (P<<0.05), but light dissipation indexes including ¥, and
non-photochemical quenching (gn) extinction coefficient increased (P <<0.05). (2) With added N fertilizer
alone, as dose increased to 247.9 mg-kg™, photosynthetic efficiency indexes increased (P<<0.05) but decreased
(P<<0.05) as the dose exceed it. The light dissipation index showed the opposite trend. (3) The application
effect of P fertilizer increased with an increase dose of N fertilizer, and the application effect of N fertilizer in-
creased (P<<0.05) first and then decreased (P<<0.05) with an increased dose of P fertilizer. With less N fer-
tilizer but more P fertilizer or with less P fertilizer but more N fertilizer, the photosynthetic efficiency of C. car-
men leaves decreased significantly (P<<0.01). Photosynthetic efficiency indexes were highest when N fertilizer
dose was 247.9 mg-kg™ and P fertilizer dose was 36.3 mg-kg™. Thus, C. carmen was sensitive to P with a low
demand, and when adding P fertilizer to low-N soils, the photosynthesis efficiency indexes of C. carmen de-
creased, but when both N fertilizer and P fertilizers were added, they increased greatly. [Ch, 2 fig. 2 tab. 30
ref. |
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Correa carmen
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Changes of nitrogen and phosphorus in Correa carmen leaves under different fertilization treatments

At

w 5/ (mg-g™)

w 5/ (mg-g™)

m () m(#)

3J120H

6J120H

9J120H

3J120H

6J120H

9J120H

3J120H

6J120H

9J120H

PoNo
PoN,
PoN,
PoN;
PNy
PN,
PN,
PiN;
P.N,
PN,
P.N,
PoN;

15.09£0.04 g
16.22+0.05 f
17.6220.05 ¢
18.470.06 b
15.04£0.04 g
16.8420.05 e
18.960.06 a
18.8920.05 a
15.01£0.04 g
17.09£0.05 d
19.13£0.06 a
19.08+0.06 a

16.38+0.04 h
18.22+0.05 ¢
20.09+0.07 e
21.84+0..07 ¢
16.26+0.04 h
18.85+0.07 f
21.32+0.07 d
22.43+0.05 b
16.21+0.06 h
18.93+0.06
22.74+0.09 a
21.95+0.08 ¢

15.67+0.06 ¢
17.08+0.08 f
18.56+0.07 d
19.24+0.08 b
15.63+0.05 ¢
17.74+0.06 e
18.93+0.07 ¢
19.77+0.08 a
15.58+0.05 ¢
17.83£0.06 e
19.24+0.08 b
19.18+0.08 b

0.49+0.01 e
0.56+0.02 e
0.64+0.02 e
0.69+0.02 e
0.58+0.01 e
0.75+0.03 e
0.93+0.04 d
0.98+0.04 d
0.72+0.03 e
1.09+0.05 ¢
1.24+0.06 b
1.38+0.06 a

0.53+0.02 d
0.62+0.02 d
0.77+0.03 ¢
0.78+0.03 ¢
0.79+0.03 ¢
0.87+0.04 ¢
1.09+0.05 b
1.11+0.05 b
1.05+0.05 b
1.14+0.05 b
1.31+0.06 a
1.32+0.06 a

0.47+0.01 e
0.49+0.01 e
0.52+0.01 e
0.54+0.02 e
0.59+0.02 e
0.82+0.03 d
0.95+0.04 ¢
0.97+0.04 ¢
0.81+0.03 d
1.13+0.06 b
1.26+0.06 a
1.28+0.06 a

30.800.11 a
28.96+0.09 b
27.53+0.08 ¢
26.77+0.08 d
25.93+0.07 e
22.45:0.07 {
20.39:0.06 h
19.28+0.06 i
20.85:0.06 g
15.68+0.05 j
15.4320.05 k
13.83+0.04 1

30.91+0.11 a
29.39+0.10 b
26.09+0.09 d
28.00+0.09 ¢
20.58+0.08 f
21.67+0.08 e
19.56+0.08 h
20.21+0.08 g
15.44+0.05 1
16.61+0.06 k
17.36+0.07 i
16.63+0.06 j

33.340.12 ¢
34.86+0.12 b
35.69+0.13 a
35.63:0.12 a
26.490.10 d
21.63+0.09 e
19.93+0.08 g
20.38+0.09
19.23+0.08 h
15.78+0.07 i
15.27+0.06 j
14.98+0.06 k
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Table 2 Changes of chlorophyll content of Correa carmen leaves under different fertilization levels

b3 10wz / (mg-g™) A W x5/ (mg-g™)
3H20H 6 H20H 9H20H 34200 6 H20H 91 20H

PoNo 263 +£001h 394+003h 3.04=+002h PN, 337+003a 499 +005a 3.70+0.04a
PN, 293 +£002f 445+£004d 3.18x003¢g PiN; 320+ 003b 443 +004d 359+0.04b
PoN» 312 +0.02d 488+0.04b 3.54+003c¢ P.N, 248 + 0.01j 352 +0.03] 287 +0.02 ]
PoN5 315+ 002¢ 435+0.04e 339+0.03d PN, 285+0.02g 406+0.04g 320+0.03¢g
PNy 257 +0.01 i 3.77 £ 0.03 i 297 +0.02 i P>N, 288+0.02g 471+0.05¢ 340+0.03d
PN, 308+0.02e 424+004f 329+0.03e PN, 296 +0.02f 433+0.04e 325+0.03f
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Figure 1 Changes of photosynthetic physiological index of Correa carmen leaves under different fertilization levels
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Figure 2 Changes of chlorophyll fluorescence of Correa carmen leaves under different fertilization levels
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