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Abstract: In early January 2020, two-year Yulania sinostellata seedlings were transplanted in pot in Linhai, Zhejiang province. Experiments were
conducted on seedlings by full light intensity (I,00) (CK), shading of 40% (I40) and 10% (I,0) of natural light intensity. Net photosynthetic rate (P,),

photosynthetically active radiation (PAR) and photosynthetic pigment of treated seedlings was determined on April 17", July 12" and October 15"
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2020. The result showed that P, of the control was significantly higher than that under Ly and I, in spring, and that under L4, was significantly higher
than that of the control and I, in summer and autumn. P, of the control and 14, was significantly higher in summer than in spring and autumn, while
P, of I,y was significantly lower in summer than in spring and autumn. Chlorophyll (Chl) content had positive relation with shading intensity in the
experimental period, while carotenoid/chlorophyll (Car/Chl) had negative one. The chlorophyll and carotenoid contents of treated seedlings were the
highest in spring, and the chlorophyll a/b (Chl a/b) and Car/Chl were the highest in summer. The activity of superoxide dismutase (SOD) decreased
with the increase of shade intensity in spring and autumn. The peroxidase (POD) activity increased with the increase of shade intensity in summer and
autumn, and the catalase (CAT) activity was lower in the control. SOD activity was the highest in autumn, POD and CAT activity was the highest in
spring under the three shade treatments. The content of ascorbic acid (AsA) in three seasons was the lowest under I,y treatment. The content of
glutathione (GSH) was the highest in the control in summer and under Ly in autumn. The electrical conductivity of the control in summer was
significantly higher than that under I,, and in autumn was significantly higher than that under I4 and I,,. The electrical conductivity of treated
seedlings was the highest in autumn and the lowest in spring with significant difference. The experiment demonstrated that chlorophyll content of Y.
sinostellata seedlings of the control was lower in summer and autumn, and POD and CAT activities were weaker, which could not effectively remove reactive
oxygen, causing increase of cell membrane permeability and light stress on leaves. However, seedlings under I, had lower photosynthetic capacity.

Key words: shading; Yulania sinostellata; net photosynthetic rate; photosynthetic pigment; antioxidant system; seasonal change
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7 E % Yulania sinostellata A 2%} Magnoliaceae 248 Yulania YA /INTAR, FE45045 T b E T
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ST R 2 AR AR EIE T, BT 4 9.00 kg, FEFL 4204 23.50 cm, FH4E24 20.80 cm, {54 26.30
cm, EIFFEFORYRA A KRS V=6 1 6 ¢ 1 IR RLIR G . ST RS AW T B R AERY . B
AP UL 1.

®1 EREUME

Tab. 1 Physical and chemical properties of matrix

pH AP/ (mg-g) 2Rmg-gh) B (g™ L/(mg-g) B (mg-g) L/(mg-g™)
6.1920.05 103.509+0.783 2.845+0.065 0.043+0.001 0.477£0.007 1.1610.011 8.397+0.519

1.2 It

WE NI (1) SARTIR, AN EZ2E00 B OMERHR (IS : 6 &) B TIEEALRE, srnl— 2k
FHIME B (JEREEREEZ) R 40% 0 6HE, Lo ) FIPEZIEFHE I (JEHEREEZ N 10% 4060, 1) o SRR
ITHEET (TES1332A, {82k, FE) e, ST EZELEEM0 3 7. EllEEE RN FEN, T
A 12:00 MEEEARAEST (PAR) o 4 A 17 H, 7E Lo Lao. Lo ZLEE T 507 K224 EH J7H) PAR 23504 1 810
umol-m?-s™, 757 pumol-m>s"., 181 pmol-m™s”'c 7 H 12 H, #E Lo, L. Lo AP FHT TR 22408 H i) PAR
43514 1 981 pmol-m™?-s, 889 umol-m?s™, 203 pmol-m?-s', 10 H 15 H, E Lig. Lo. Lo FETE2S)
T Y PAR 2351024 1682 pmol-m™-s™ | 624 yumol-m™>-s™ ., 174 pmol-m?-s™,
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131 #XeEFEME 202044 H17H (FF) . 7TH12H (EF) 10 H 15 H (FkF) RAHEH,
i LI-6400XT {EIEXOEATEHML (Li-Cor, USA) #EATHT E 224 HH g e SR MNIE . i AR HAF
ML, BOEGR 800 pmol-m™s™, CO, ¥R 400 pmol-m™s™, MR 25 T, KIETRKEN
500 pmol-m™-s™, HHAHREESEHIFE 50% ~ 60%. TEA M ALZEERL 3 - ohRgnt IS4k 43R (P, pmol-m™-s™ ),
FAFEIE 3K, GERBCFE!,
132 AEeEFSENNE TERT BRI SEON 5850 VK GOREEM Foiy [l SC = i AR . %
0.2 g ST B 224 HH B A1) 4 000 r-min™ &0 10 min, EZ%] 10 mL. B 1 mL 32506, hI1 2 mL 80%P
WRREIG . LL 80%NHE AT HR, M5 645, 663, 440 nm WK FAYRRIEEE It HI 4% a (Chla) | H4£3 b (Chl
b) FIZEHIE hFE (Car) SEM,
1.3.3  FA s 2 A bR (SOD ) yEPEE T EMmE (NBT) Yeb ik, SOD jiksf L
il NBT Sk J5H) 50% —AEEFE RN, S E LA (CAT) TR EINRENE , LU IS 240
nm WOBEER 0.1 K 1 MEFEEPERAL, SEAYEE (POD) (&M RHALIKRENENE, LS8N 470 nm
WGARLRAAR: 0.1 9 1 ANEEEE P A7 1™
134 MALMASENT JUOAMEE (AsA) SEFHLFEDME QEIETIER, SHHK (GSH) &%
F DTNB L3 7 iRAA R R,
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1.4 HiEsLiE
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TR 2547 ( One-way ANOVA ) I Duncan K215 LB RACER ) 1) 22 5 . 22 %A Origin 9.1
ko BEPEAEI A FINE £ bRk (SE) o
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Fig.2 Effect of shading on seasonal change of photosynthetic pigment of Y. sinostellata
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2.3 FRIEBLESTEZREMRENETDHTN

231 FRBHFAESRTEZHAMHEEENEY T HF KERT E2200 SOD JH R & 5555 83 n
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Fig. 3 Effect of shading on seasonal change of antioxidant enzymes of Y. sinostellata

232 FEEFAEETEINAMACENTFEMN 3 DTN LA AsA SREZFMIT L. LobH,
R, Lo hHE) AsA SEEEFMT Lo (P<0.05) . EZ&, GSH FEEMMKIKHA Lioe> Lie> Lo, FKEHR L>
Lioo> Lo, EfZEPHZEREZE (P<0.05) ; FZ, 3 FEDAHEN GSH S2LEEES (K4) .

Lioo ZbBEA) AsA . GSH SR Lo AbFRH) AsA B E¥IHHE>E 5%, HAFRZFETZHERDE (P
<0.05) o LoAbHf GSH SR AMERZEE TEHERMEZT (P <0.05) . LA AsA SRV EFRERTE
FHIFKTE (P<0.05) , GSH SRAKT>ER>HE, ARFEHZHZEREE (P<0.05) .
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Fig. 4 Effect of shading on seasonal change of antioxidants of Y. sinostellata
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TEABRAZS MRS B 2R ERE, A S i 43 255 R IR AR O AR FHRE 1, AR
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AsA Fll GSH & & SR fRiH A 145 , B 1 T POD Hl CAT 1EPEAHIE, oA RGERRIHIESE, S80H kot
B KERSRYBFET I, HAPEGESZ R . Lo Al 1o 0B T YT E RS T Shiab s e, G
AT R RIR B R AIIG , (R BEARE ST, T 1o Bt FRTAL R EERAR, HOGAREIAE 3 AT
L3y 1N

L5 BN, ST E SRR BB S T A K 2 B, AR A P AR v T B L TR A R
(BT AEE &, YRS EEAS AR T IR Y HER B 40% M H .

S 30k

[1]HROUDOVA Z, ZAKRAVSKY P. Germination responses of diploid Butomus umbellatus to light, temperature and flooding[J]. Flora, 2003, 198
(1): 37-44.

[2] MONNEVEUX P, PASTENES C, REYNOLDS M P. Limitations to photosynthesis under light and heat stress in three high-yielding wheat



42 W oAk ok BB 44 3%

genotypes[J]. J Plant Physiol, 2003, 160 (6) : 657 — 666.

[3] KATAHATA S, NARAMOTO M, KAKUBARI Y, et al. Photosynthetic capacity and nitrogen partitioning in foliage of the evergreen shrub
Daphniphyllum humile along a natural light gradient[J]. Tree Physiol, 2007, 27 (2) : 199 —208.

[4] 59, BT, F5F, F UHREEY BRSO SBR[, VbR, 2013, 33 (3) @ 547 -554.

[5] Z/NEE, SRR, #7il6, 45 BERAXRER WAL B TR S TG & 282w 1], A AR, 2019, 55 (1) @ 80-90.

[6] ZOEF, BRd, ZFHR, . SCHERESEAEY KPR SRR A 0]. ARG, 2021, 40 (4) @ 980-988.

[7] 24k, SRS, BB, %5 EORHET ML SRR F SR a ). TEALEYAER, 2019, 39 (6) : 1053 -1063.

[8] BEAHFY, JRIEBA, BREWT, % =MPUURZRTIEABAEMNIEPVEIET]. JRRIES:, 2018, 45 (6) @ 44-49.

[9] fghf, EEL, JRSCER, 4. SRORLETEREDEIGRE T SRR, ERHAFR, 2018, 36 (5) @ 736 - 744.

[10] LIU Y J, ZHANG W, WANG Z B, et al. Influence of shading on photosynthesis and antioxidative activities of enzymes in apple trees[J].
Photosynthetica, 2019, 57 (3) : 857 — 865.

[11] E#F, @WF, ZAR, % SPHASEMT AMF MENETDLEAEEE . DA LR RIS S )], 43554k, 2015,
35 (23) : 7699 —7708.

[12] Zel, XHmE, 2584, % ARDEHER ARSI A KRN BT A AR ] P24k, 2019, 40 (4) @ 688 —692.

[13] &8, HRIEE, L%, F. RS HEYERET A A BN T AL [/OL]. J VY, 2021: 1 - 14. [2021 - 12-07]. http:
//kns.cnki.net/kems/detail/45.1134.Q.20210818.1723.014.html.

[14] T3, 3%, skIBY, 5. BBt b 2 AR A BRME ZR8 [)]. VbR, 2019, 39 (11) : 2019-2027.

[15] XUB, fhRumll, WAE, & SUTARZMREFERPHRI] mablRE, 2009, 13 (6) @ 31-32.

[16] AAHT, A, bR, % WEHEYRT B2 FRHMESIT]. £SREE, 2018, 37 (5) « 152-156.

[(17] 8, VERERS, XUTHE, & STARZIERL SR ERT ). YT, 2014, 34 (2) : 182-187.

[I8]YUW W, YANGL, SONGLL, etal. Effect of differential light quality on morphology, photosynthesis, and antioxidant enzyme activity in
Camptotheca acuminata seedlings[J]. J Plant Grow Regul, 2017, 36 (1) : 148 - 160.

[19] SRER , BEE, 2007 EPAEMSETRIES . 54 RM]. Jbat. R%EE Rk, 2008: 46 -48.

[20] ZE&H, PhEE, XTHZS. AP AEFAEAL SR R R IM. U5 REEE AL, 2000: 246 - 250.

[21] ¥, 0O, R, 5 AP EREEEHREE M. Eat. BeliieE, 2009 175-177.

[22]NI'Y W, LINK H, CHEN K H, et al. Flavonoid compounds and photosynthesis in Passiflora plant leaves under varying light intensities[J].
Plants, 2020, 9 (5) : 633.

[23] ZHANG J, LIUJ, YANG C, et al. Photosynthetic performance of soybean plants to water deficit under high and low light intensity[J]. S Afric
JBot, 2016, 105: 279 —287.

[24] ZHANG J J, ZHU L, ZHANG X, et al. Photosynthetic performance and growth responses of Liriope muscari (Decne.)L.H. Bailey
(Asparagaceae)planted within poplar forests having different canopy densities[J]. BMC Ecol, 2020, 20 (1) : 25.

[25] fdl, 250, skfhgd, . AEDEEXNIRLIEAELR | tE B AR RIS RTOCSEI N [I]. Pl B R 5544, 2018, 38(8)
35-42, 50.

[26] DAIY J, SHEN Z G, LIU Y, et al. Effects of shade treatments on the photosynthetic capacity, chlorophyll fluorescence, and chlorophyll content
of Tetrastigma hemsleyanum Diels et Gilg[J]. Environ Exp Bot, 2009, 65 (2-3) : 177 —182.

[27] TANG H, HU Y Y, YU W W, et al. Growth, photosynthetic and physiological responses of Torreya grandis seedlings to varied light
environments[J]. Trees, 2015, 29 (4) : 1011 -1022.

[281 HAO CY, FANR, WU H S, et al. Physiological response of Monimopetalum chinense to light stress under habitat fragmentation[J]. Plant Soil
Environ, 2010, 56 (12) : 551 —556.

[29] FREgsHe, ALHEME, BB, S BOMPEEIEREG T SRR TR (hvgfol R, 2018, 46 (3) - 365-370.

[30] LIU X Z, HUANG B R. Heat stress injury in relation to membrane lipid peroxidation in creeping bentgrass[J]. Crop Sci, 2000, 40 (2) : 503 —510.
[31] CONTIN D R, SORIANI HH, HERNANDEZ I, et al. Antioxidant and photoprotective defenses in response to gradual water stress under low
and high irradiance in two Malvaceae tree species used for tropical forest restoration[J]. Trees-struct Funct, 2014, 28 (6) : 1705 -1722.

[32] EXEE, BFHE, BlE, % UM EEREL | A B R SRR A IR SEna 1], v SE 7 RISk, 2020, 26 (10)
119-127.

[33] IMEAR, WA, REER. MR E R SR YA BTSR[], B AERSSAAR, 2020, 31 (10) : 3589 —3596.

[34] SHAFIQ I, HUSSAIN S, RAZA M A, et al. Crop photosynthetic response to light quality and light intensity[J]. J Integr Agr, 2021, 20( 1) :
4-23.

[35] CHRISTINE HF, GRAHAM N. Ascorbate and glutathione: The heart of the redox hub[J]. Plant Physiol, 2011, 155 (1) : 2-18.



