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Effects of shading on growth and photosynthetic
characteristics of three Magnoliaceae seedlings

LIU Jinchi, ZHAO Lijun”, ZHU Liqiong
( Forestry College of Guangxi University, Guangxi Key Laboratory of Forest Ecology and Conservation, Nanning 530004 )

Abstract: In order to explore the light intensity adaptation of three Magnoliaceae species, including Tsoongiodendron
odorum, Michelia alba and Manglietia glauca to different light conditions, the seedlings were grown under four light re-
gimes (100%, 72.3% , 48.6% , 24.9% of natural sunlight). The photosynthetic characteristic parameters, biomass distri-

bution ratio and chlorophyll contents were measured. In addition, the effects of light intensity on seedling photosynthetic
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efficiency and their growth were analyzed. The results were as follows: (1) Seedlings vertical and diametral growth were
seriously inhibited under either excessive shadings or excessive sunlight. 72.3% natural sunlight was found to be optimal
for seedling growth. (2) With the light intensity increasing, maximum photosynthetic rate (P, ), light compensation
point (LCP) , light saturation point ( LSP) , respiration rate (R,), and transpiration rate (T.) of Tsoongiodendron odo-
rum, Michelia alba and Manglietia glauca decreased. Chlorophyll contents increased, while the water use efficiency
reached its highest value under moderate shade treatment, but lowest under severe shade conditions. (3) Under low light
conditions, the aboveground biomass fraction of Tsoongiodendron odorum and Michelia alba increased, while the below-
ground biomass of Manglietia glauca was increased. (4) With the light intensity decreasing, the specific leaf area
(SLA) of Tsoongiodendron odorum increased firstly and then decreased, SLA of Manglietia glauca decreased significant-
ly, those of Michelia alba was not significantly different. The results suggested that the differences of response and adap-
tation of Tsoongiodendron odorum, Michelia alba and Manglietia glauca to low light environment were mainly observed in
aboveground/belowground biomass distribution ratio and the morphological characteristics of leaves. Tsoongiodendron
odorum, Michelia alba and Manglietia glauca may increase their photosynthetic capacity by increasing chlorophyll con-

tents, reducing P, , LSP, LCP, R,, T,, adjusting the aboveground/belowground biomass distribution ratio appropriate-

40 %

ly under shade condition. 72.3% natural sunlight was found to be optimal for seedling growth.

Key words: Magnoliaceae, shading, growth characteristics, photosynthetic characteristics
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Fig. 1
three Magnoliaceae seedlings under

Photosynthesis-lightresponse curves of

different shading conditions
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Table 1  Photosynthetic characteristics of three Magnoliaceae seedlings under different shading conditions
KA R S 5, M 5 I 0 3k 3 Hl A R e
IO DR 7'61’&%)“,"\ 7‘6%[‘% % ol A M S KA
Wk puseil P LSI LCE R, P, T MR WUE
Species Treatments ( pmolCO, - (mol + m” - (mol + m™ - ( pmolCO, - ( pmolCO, - L S
2 -1 a 2 4 P (mmol + m?+ ') (mmol - m™-s™)
m?-s?) ) s m”-s") m”-s")
WA CK 4.871+£0.065d 450.233+0.105d  23.371+0.166¢ 0.238+0.019¢ 3.426+0.066d 0.890+0.001d 3.833+0.006¢
Tsoongiodendron odorum
L1 4.332+0.109¢ 342.485+1.067¢ 17.624+0.621b 0.208+0.003b 2.688+0.061c¢ 0.696+0.006¢ 3.900+0.001d
L2 3.567+0.061b 289.457+0.080b 15.802+2.485b 0.018+0.003a 0.953+0.034b 0.410+0.010b 2.290+0.001b
L3 2.355+0.070a 267.597+0.536a 12.310+1.113a 0.024+0.005a 0.695+0.053a 0.355+0.005a 1.993+0.006a
S CK 3.935+0.078d 270.304+0.354d  20.246+0.114d 0.221+0.006d 3.021+0.055¢ 0.770+0.010¢ 3.930+0.011b
Michelia alba
L1 3.629+0.141¢ 242.259+0.063¢ 15.186+0.074¢ 0.197+0.002¢ 2.864+0.068b 0.667+0.007b 4.240+0.001¢
L2 2.369+0.018b 223.642+0.574b 9.467+0.106b 0.153+0.006b 2.848+0.084b 0.650+0.010b 4.404+0.016d
L3 2.095+0.092a 132.562+0.607a 7.690+0.091a 0.135+0.009a 1.364£0.063a 0.590+0.011a 2.297+0.015a
TR CK 9.762+0.105d 907.197+0.983d  36.632+1.509d 0.744+0.007¢ 2.735+0.062d 0.843+0.009d 3.124+0.019b
Manglietia glauca
L1 7.328+0.087¢ 574.413+0.717¢ ~ 27.191x0.831¢ 0.451+0.039b 2.477+0.071c 0.790+0.010¢ 3.250+0.001¢
L2 4.445+0.012b 509.341+0.114b 19.426+1.028b 0.264+0.011b 2.318+0.089b 0.680+0.011b 3.415+0.088d
L3 3.923+0.073a 323.550+0.013a 15.181£0.070a 0.488+0.009a 1.278+0.056a 0.634+0.006a 2.007+0.005a

TE: CK.L1.L2.L3 7350 100% \72.3% .48.6% 24.9% 40618 , R Bdf X8 VS (b i fi 22 . A F/NE F 1R IRTE 0.05 K
T bR R B, TR,
Note: CK.L1 L2 L3 are 100% ,72.3% ,48.6% ,24.9% natural sunlight, respectively. The data in the table were x+ s. Different lowercase

letters indicate significant differences among treatments at 0.05 level. The same below.
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Table 2 Biomass distribution of three Magnoliaceae seedlings under different shading conditions

Yy Ab B inxiigan E Yigia R M Lt
Species Treatments RBR SBR LBR R/SR
MIEA CK 0.433+0.057d 0.376+0.011a 0.398+0.081¢ 0.890+0.031d

Tsoongiodendron odorum
L1 0.402+0.017¢ 0.365+0.003a 0.363+0.005b 0.560+0.011c
L2 0.376+0.030b 0.382+0.012a 0.321+0.006a 0.513+0.024b
L3 0.310+0.021a 0.426+0.015b 0.319+0.006a 0.456+0.007a
e CK 0.452+0.096d 0.302+0.091a 0.392+0.011¢ 0.931+0.025d
Michelia alba
L1 0.387+0.058¢ 0.326+0.078ab 0.357+0.069b 0.700+0.011¢
L2 0.351+0.006b 0.338+0.012 b 0.312+0.005a 0.518+0.009b
L3 0.322+0.054a 0.386+0.031c¢ 0.305+0.055a 0.440+0.018a
TRATE CK 0.329+0.027b 0.442+0.006¢ 0.377+0.009b 0.567+0.012a
Manglietia glauca
L1 0.359+0.093¢ 0.366+0.008a 0.409+0.007¢ 0.657+0.024b
L2 0.391+0.061d 0.393+0.084b 0.443+0.071d 0.830+0.037¢
L3 0.293+0.024a 0.366+0.055a 0.335+0.009a 0.624+0.014b

PR B A=A T R AR (181 3) Rl A 2l A
BESEIN, =25 Rk e B b A v S K B S 1 i ik

D CUAERRAL T 72.3% NS SR e, BB &
T H A58 [ Ab 38 1568 72.3% NS A F T W6 A
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Fig. 2 Chlorophyll content of three Magnoliaceae seedlings under different shading conditions
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treatments at 0.05 level. The same below.
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Fig. 4 Specific leaf area of three Magnoliaceae seedlings

under different shading conditions
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WA E S B0h kB, P, LSP . LCP R,
A B EE A 3 g 980 | X 5 R A (AR 2% A
2012) AR SR (A hREE,2019) SERFSE 45 2L,
P, JSCWRIYITE R CO, M G MR 25 BLER 8 R
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R ROGRE R &%, Bl 2 3 [ A B 9 38, G
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LCP, Kl /0 PR P W A FH 8 B 1Y) 0 7= W 4 e, 2
FRORARI - 7, 31X 55 25 BR SR 0 F 9 45 SR 2R
(ZREESE 2017) . AR, WIEA (L2 K
ARIFELT 0 B SRS S 5O A TR [ R B
BWEZES, P, T, YR A 8 AR EE 3 0 m k)N
WUE TErh BEIEBA T 0 3 ey, i FE i B i g &
Fe, PRt ERK RSN AR BEAEH N EE G
E, P, B R I S e s R A 1) A I 0 (S R B A X
Hi21,2018) , FEUEBA A0, =R K 22 B 9 0t
R P CREAE B R R B, 2% 9 18R 1Y) ol AR
H5ALW A G H K (e, 2014 ) 7RG HR
BAIR AR By o 9 T AL A P A R Of okt
o ke ) 1R 28 I TR IR 5 22 K 43, DT 3 7 559
JeFREE, EH R, WG A 22 K AR E
TR WUE Y835 5m , 201 738 B fH A A+
SHEMAER, UHEX T T 5 X 4w A K
I X R (2010) WEFEEE R —2, e
SR I 3 BT AR T R £ K o ok 4
FRRE B A R (B AR X 2T ,2018) {5
AHIFGE S Bt BE A B 2 WA 1l 25 IR SE
LIt WUE %3 TR X SR UEA 1A 2% KR SE
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