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Seasonal changes of photosynthetic characteristics of seedlings of
Magnolia sinostellata under different light intensities

CHEN Chao'**, JIN Zexin**, YUAN Meng'**, LUO Guangyu'**, LI Yueling>®, SHAN Fangquan*

(1. College of Life Sciences, Shanghai Normal University, Shanghai 200234, China; 2. Institute of Ecology, Taizhou
University, Taizhou 318000, Zhejiang, China; 3. Zhejiang Provincial Key Laboratory of Plant Evolutionary Ecology and
Conservation, Taizhou University, Taizhou 318000, Zhejiang, China; 4. Taizhou Green Heart Tourism Development

Promotion Center, Taizhou 318000, Zhejiang, China)

Abstract: [Objective] This study, with an investigation of the seasonal variation of photosynthetic capacity
and adaptation mechanism of Magnolia sinostellata, an endangered plant under different light intensity, is
aimed to provide a theoretical basis for population reproduction and rejuvenation and ex-situ protection.
[Method] With two-year-old seedlings planted under three light conditions, including 100% of natural light
intensity, 40% of natural light intensity, and 10% of natural light intensity, their photosynthetic characteristics in
spring, summer and autumn were measured respectively. [Result] (1) The diurnal variations of the net

photosynthetic rate of M. sinostellata under 100% of natural light intensity in spring and 100% of natural light
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intensity and 40% of natural light intensity in summer were all featured with a bimodal curve. (2) The maximum
net photosynthetic rate, light saturation point, light compensation point under 100% of natural light intensity and
40% of natural light intensity in summer were significantly higher than those under 10% of natural light
intensity whereas the maximum net photosynthetic rate and light saturation point under 100% of natural light
intensity in autumn were significantly lower than those under 40% of natural light intensity and 10% of natural
light intensity (P<<0.05). (3) The maximum rate of electron transport and triose phosphate utilization rate under
100% of natural light intensity in summer and autumn were significantly lower than those under 40% of natural
light intensity(P<<0.05). (4) Under 100% of natural light intensity, the maximum quantum yield of photochemical
energy conversion (F,/F,,) value was 0.68 in summer and 0.72 in autumn while the photochemical quenching
and the effective quantum yield of photochemical energy conversion under 40% of natural light intensity in
summer were significantly higher than that in spring and autumn (P<<0.05). [Conclusion] Under 100% of
natural light intensity, the net photosynthetic rate of M. sinostellata seedlings in autumn significantly decreased,
which might attribute to the damage done to leaves by the high temperature and high intensity of light in
summer. However, M. sinostellata seedlings under proper shading could maintain relatively higher
photosynthetic rate in three seasons. Therefore, it is recommended that photosynthetically active radiation at
more than 40% of the natural light intensity is adopted in cultivation. [Ch, 5 fig. 1 tab. 23 ref.]

Key words: Magnolia sinostellata seedlings; light intensity; seasonal changes; photosynthesis; chlorophyll

fluorescence
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6 (P<<0.05); FKZEMIH I Gy MR BI/IMEIR J 40% 4256 100% 4260 109% 46, a5 B
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Figure 1 Seasonal change of the diurnal changes of net photosynthetic rate (P,), stomatal conductance (Gy), intercellular carbon dioxide mole

fraction (C), transpiration rate (7;) of M. sinostellata seedlings under three light intensities
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Figure 2 Seasonal change of the diurnal mean values of net photosynthetic rate (P,), stomatal conductance (G,), intercellular carbon dioxide mole

fraction (C;), transpiration rate (T}) of M. sinostellata seedlings under three light intensities
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Figure 3 Seasonal change of the light response parameters of M. sinostellata seedlings under three light intensities
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Figure 4 Seasonal change of the CO, response parameters of M. sinostellata seedlings under three light intensities
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Table 1 Two-way ANOVA of light intensity and seasonal change on the photosynthetic traits of M. sinostellata seedlings leaves

S8 d
b GE S FAT IR i xRy

H ¥4 G R (P,) 185.425%* 44,568 48.552%%
H AL S BE(G) 98.029%* 128.380%* 21.942%*
F 47 ] — AR BR R 2R 73 50(C) 0.468 123.368** 6.179%*
H #)78 B30R(T,) 13.941%* 62.008%* 1.589
B R AR (Prmay) 2.791 8.433%* 5.270%*
AN (Lsp) 1.386 19.936** 14.684%*
JEAME L (Lep) 4.986* 6.229%* 3.100%
TR FRCR(Aqgy) 19.642%+ 1.347 2.857
T AR (Ry) 2.753 4.728% 2.465
HRIRUTE AV coma) 4.986* 1.619 2.843
Fe R LT () 5.642* 1.194 3.371%
WERR TR AR (Tpy) 6.043* 1.259 3.426*
JEIFIRH R (R,) 1.261 15.372%% 2.129
PS T IO E T 77 1 (F /) 36.645%* 7.022%% 11.011%*
PS T SEBRytbiigF 7= H&(Yy) 19.154% 42.680%* 19.568%*
HAZEHE K FE U (gp) 36.964%* 37.809%* 2.623
A2 K R (gnp) 2.855 23.553%% 7.280%*
PS [T k185 M R AR ALY & 7™ 1 (Yno) 2210 6.257%* 1.164
PS 1T 15 P RE HEFERIY 7 5 (Yap) 4.567* 25.330%* 8.287%*
HL P HR (Erg) 15.751%* 117.903%* 21.406%*

Pl *FREFBFP<0.05); *FRERHEFEP<0.01)
3tk

FEYI R A A BEAE S SO0 I WO ) A AR RN B A R RS RE S, nT AT I R T XA
P A AE KW, ST AL ES . B3 100% 26 E Z 40% R T P, HAS L
T ek, LS TR LA IR iR AT S R OB BRI, AL, SLEHERET
K. G, M G FE R —Bf S N AR b 3 —30, 3 P, FREESILE R FEUNTY, SR LYmEE.
B 100% CIRUKE S 40% BT G5 C e L3 AE, RS T A 24 B EbE
BRI S RALE R S8, LR m R S 80U, 055 T 5N RS RE T), LA RE
JIT™FE. HY P, FEE 2 100% 2GRN 40% 2GR B2 & T 10% 26, MkE 40% 206 5
T HAh 2 ANEREANEL ATRESE B TR ZO6 R 8 2 1009% 2CIE AT B2 EDEmEl, Jf HAE 2
HERKBI M SO s, R0, SEPAZ BRI B, A BRI T AR
FOEARES, RPFTTAR LY MXRICAIE N RE 2, RS HAL AR S, Xl RE R s T
RTINS R IR R 2 — o B HBOG SRR R T R T AR AR, HTE 10% 26T, oHkry
TR FE P, A THARIKF-, AFITICE WG

i 17 1 £k BE 9% 15 UL AT 4 G B it B B AR AR T Pex BETS IR BUAE M IR FE RO G RE ST, Lep AN
Lep 50 B B P 5 AN 55 6 A BE S118 . ST AR GNP Pomax M1 Lep TER ZE 10% G HRABE T
FART 100% 2 C AT 40% OGN, T2tk B ZE m iR A G B e, BOER T R A4
Pomax A1 Lgp TE 100% 2GR T BAR, W GA WA 32 B35 T30 Pomax 1 Lsp TR, TS 30T 5T
RZLIEH Pomax N Lsp REEAEFFTE— N ELR/KT-, X5 B P AR AIEOUARRL, X Sar)rast 765 2%t
ST AL, 5 100% 2Y6IRALG, 10% 2T ST AL EE FMKEN dgy BB E LT,
Lep MRy BEETFE, WIHITE 10% 206HRF, SR L4 Ree st mnt i xR ee )y, it F g
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CO, ‘EM YA EAEMRIRY), HWk B SRS YDA B, fEE 2, 3 MO T =T
AR ZZ LB Vonaxs Jmax M Toy MK B/NE N 40% 40608 L 10% 406 HR . 100% 40608, 1Rk 2,
100% 2FEET Jpay 1 Tpy W ZEAR T 40% 2EHE, FIREZ0R I BN 5t 7 R 2 4 AL TbE-1,5- M 2
AHEHE PE R BCR TR, e FEAR, DT BR TEHOG A SR (0 AR AV 1T A 2E, JF B NI R
WXPEEER AR, B BB iREEIEZm, My a2 2060, s s T AR =24
AR N AZ B -1,5- B ROR (LS YE R ECERE BT, OGEREIEE ., TE 40% 20GIT 3 MR 4ERER S
B A HR K, X 50 Al Theobroma cacao FERIG T HIRFFT 45 FARLIN,

FJF,, REATREAT Y OCIMH F R, fEE M, 100% 206 F R T AR ZH B FJ/F, 535k
0.68 #10.72, ULHIFERE 2=, FkZE 100% 2GR T 15T AR 242 2D LbE , M ae It sa 22t
il . Yy RS BRI RO gh PS I S iy ol RRERY . F AR | RKERIEDGAN I Y R S T e,
Al RESEAHXT T 100% 400 BEAR 8T, MEOE 527 K 22 4y i BE A 5 K LE 9 B9 O B 4 BE 45 D6 Ak 2 SO
100% 2GIT Yy EKEREINTHER . B2, BIHSEIT 57 R 240 32 8 B 2= 5 i s PR i
B, gp B PS T R ARMWMEHET H TObfb 2z EE 0 &, AW PS 1T H 1% 3% P
R, 10% 2GR gp 76 3 AN ZE 5 /N T A 2 A RRAR I, 10 B G 25 I ) Ak 3%
F, ARRITIREHAL bR . gnp WU PS TS0 FPC AR 4R SHRE B FE USRI RN, o AR
REVHAEROGRERS 43, RE R BARY OGO RE 1, 2% 100% 2 0GCHN 5T R 224000 g 2035 T
JeabEE, XAl REEE G ORI rORE £, W S FERIOCR TH AR
BE, BRI EII ., TEEZE, 40% 2CHT I Yoo M Yapo W& THZE . B, RUIPEELT
Yno B4, JEIERN Yapg FFE. Erg RARTERSCEEM SR @t PS 1T BN B F =P, Ha
40% 2GR Erp KT 100% 206, 102 MK 40% 26T B H 0 E ST 100% 206,
UL, — BT ] I B RS , 40% 2YEIT Y Erg BRI, AR FIEEREIIMHEE .
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CO, FIRE I B8, Jei B, 10% 2CI T R PR Lep. Ras 320 Veax Tous Yy ROE NI B2
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K, e R h il AT HOCAN B, (HEOER AN, SO IR B AR R FAROEHT 40% L L
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