A IR IE DR IK

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

L AR Ao R YR 3R A T e
XIPE, 4130, irfhas, TatHss, WM AR, 255, AR, 13
FIHASC:
XUVG, A0 IE S AR SR, T A 3 0] AR, 2 35 2 B AR I . Ll AR I 6 B AR X s AN 152 B M 7 [ ). 4 SIE B Al
224, 2024, 32(3): 427-434.

TELR 2 View online: https:/doi.org/10.11926/jtsb.4733

FRAT AR A SR

Articles you may be interested in

A X FAE AT OGS R 52 R

Effect of Shading on Photosynthetic Characteristics of Peucedanum praerupterum Leaves

PO PTAE )44 2021, 29(5): 530-538  htips://doi.org/10.11926/jtsb.4353
T B X D0 e A A AR 1 5

Effect of Shading on Physiological and Ecological Characteristics of Osmanthus fragrans
P B 7 4R. 2017, 25(1): 57-64  https://doi.org/10.11926/jtsh.3634

AR TT I RIEAS L LA R R KA
PG PR 741 2020, 28(1): 25-34  htips://doi.org/10.11926/jtsh.4077

FREE | BERIE RS B X B I R A AR RO G TR PR A R
Effects of Salinity, Temperature and Light Intensity on Growth and Photo— synthetic Activity of Caulerpa sertularioides
P PP 3R. 2021, 29(6): 626-633  https://doi.org/10.11926/jtsh.4378

T PH M X SR B At B i ML G5 BT
Studies on Light Saturation Point of Main Blueberry Cultivars in Wenzhou
PG PP A4 2018, 26(4): 399-406  hitps://doi.org/10.11926/jtsh.3845

] N EIT, W SEPDE4 3


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4733
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4353
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3634
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4077
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4378
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3845

Py WY 2024, 32(3): 427 ~434
Journal of Tropical and Subtropical Botany

W E AR Fr oGS X o 5 A = 5 A i

> 1 v N ISEQ r 1 5 1 Xk 4
XL FIEX? BREES FHE !, BaR !, &Y 2, BEEH

o+ F B

(1. WAL A8 E R H AR R X oGy, WL RN 325500; 2. MBSO 22BE, WivL JaM 325006; 3 #/HK%%, Wil iEJH 325000; 4. #ird
PRI E RSS20, WD IR 325006; 5. FERIILOREE, YEPE 3% 343009)

HWE: 1M (Euchresta japonica) NIIF 11 J 5 gL R B AR 20T T 1 B A 732 99 194 £ 2 BORER FTAS R FE AR 2R
TIEERRE, R T I RO E R R R AT R AR 45 RR Y, L SR R AR 683.06~907.07 pmol/(m?-s);
BRI AR T R 1 B K R T A i R R K1 153 R A A T 00 B A AR B, H R R I ELR AT T R AR R A I A B
R4 R AR R 6 A B 1, )99 55.36 A1 6.73 gamol/(m?-s); AHFIEBIZAAE T, P BIBCRI L AR S Hoxd
JSZ (A BRI B T SRR LG IR O R R S R A AR AR T PR A S R MR 2 ) P 2Rk Y R T T U2 B A AR A R
1o ANFEAEEE R R OE RSE ISR ERR B R R L AR 2 K R S5 Ak | 3570 2% %2 5 (P>0.05) .
AR E A, Hor A S3OERE DR, KR A BRI T FaE . Kk, @UHETTREFSMAIA. TR A
TARE S TARRS, BTG BB A B R e e 1) S K

REEW: G SGERE: Jbek: TR EH

doi: 10.11926/jtsb.4733

Response of Photosynthetic Characteristics to Light Intensity and Drought
of Euchresta japonica Leaves
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Abstract: Euchresta japonica is a Class 11 key protected wild plant in China. The response of photosynthetic
characteristics to light intensity and drought was studied by setting different layers of shade nets and watering
with different concentrations of polyethylene glycol solution. The results showed that the saturated light intensity
of E. japonica leaves was 683.06~907.07 zmol/(m?-s). The maximum electron transfer rates (ETRmax) and the
maximum net photosynthetic rate (Pamax) under single layer shading were higher than those under double layer
shading. The ETRmax and Pnmax under single layer shading without drought were the highest of 55.36 and
6.73 umol/(m?-s), respectively. Under the same shading condition, the Pymax and the corresponding saturated light
intensity of E. japonica decreased with the increase of drought degree. The transpiration rate and water use
efficiency under single layer shading were higher than those under double layer shading. The actual
photochemical efficiency, photochemical quenching coefficient and non-photochemical quenching coefficient of

photosystem II of E. japonica leaves showed no significant difference among different treatments (P>0.05).

WA H #: 2022-10-13 B2 HB: 2022-11-26

EEWH: K ERFEEEE(31960054) 7 Bl

This work was supported by the National Natural Science Foundation (Grant No. 31960054).

Tt P985 4R24E), J), fid:, ST, EZMFEYZHVERY. E-mail: luxiliushi@163.com
* JBIERE Corresponding author. E-mail: yezp@jgsu.edu.cn



428 HAH W AR 27

¥32%E

Euchresta japonica is a semi-sunny plant, whose leaves whose leaves can take advantage of weak light and its

plants have strong drought tolerance. Therefore, it is suggested that proper shading and adequate soil water

content should be maintained during field return, ex situ conservation and artificial cultivation.

Key words: Euchresta japonica; Photosynthetic characteristics; Light intensity; Drought; Sunshade
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Fig. 1 Light Response curves of electron transfer rate of Euchresta japonica leaves. n=7; D: Single layer shading; S: Double layer shading; 0: Without drought;

10%: +10% PEG; 20%: +20% PEG. The same below
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Table 1 Fitting parameters of electron transfer rate to light response curves in leaves of Euchresta japonica

HESH D S
Photosynthesis N o o 0
parameter 0 10% 20% 0 10% 20%
a. (umol/umol) 0.521+0.261a 0.417+0.020b 0.412+0.013b 0.566+0.086a 0.416+0.039b 0.433+0.026b
ETR nax [tmol/(m?+s)] 55.36+6.46a 50.74+5.83b 48.92+1.52bc 47.99+1.98bc 43.69+5.78¢ 45.88+3.33bc
PAR g [tmol/(m?-s)] 907.90+169.91a 791.78+86.79b 723.234+43.56¢ 724.204£92.35¢ 692.07+88.58¢ 732.72+115.44¢
R? 0.918+0.171 0.993+0.003 0.993+0.002 0.996+0.002 0.985+0.010 0.991+0.006

n=T; o YIERIH; ETR oy TN L TAL I, PARG: ADEHE; R THE R FATHUJE AR 7 B R 2 572 0. % (P<0.05). 1)

n=7; a.: Initial slope; ETR p,,: Maximum net electron transport rate; PARg,: Saturation light intensity of electron transport rate; R?: Determination coefficient.

Different letters within line indicate significant differences at 0.05 level. The same below

2 BRI O G ad AR R IR N Hh 2 5 S 4L

Table 2 Fitting parameters of photosynthetic rate to light response curves in leaves of Euchresta japonica

bt %4 D S
Photosynthesis . . 0 )
parameter 0 10% 20% 0 10% 20%
ap, (umol/zmol) 0.045+0.010¢ 0.049+0.019¢ 0.043+0.008¢ 0.068+0.020b 0.066+0.020b 0.087+0.008a
Pomax [zmol/(m?-s)] 6.73+0.64a 6.134+0.66ab 5.29+0.84b 6.28+1.18 ab 4.97+0.44bc 4.79+0.80c
Lot [mol/(m?-s)] 907.07+78.87a 710.86+128.24¢ 683.06+59.78¢ 802.91+£76.27b 744.59+124.96¢ 721.37+34.13¢
L. [¢mol/(m?-s)] 17.47+£3.92b 12.7242.34¢ 20.55+3.18a 15.3444.04b 7.99+2.16d 6.12+0.05d
R, [pmol/(m?-s)] 0.65+0.13b 0.65+0.14b 0.85+0.07a 1.02+0.43a 0.66+0.12b 0.75+0.10b
R? 0.999+0.005 0.918+0.110 0.966+0.024 0.970+0.022 0.961+0.020 0.947+0.019
op: WITARE, Pomax: BRKTE A THA; L VRDGTE; Lo JEAME A Ry BERRIGH 2,
ap: Initial slope; Pymax: Maximum net photosynthetic rate; I, Saturation light intensity; I.: Light compensation point; Rq: Dark respiration rate.
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Fig. 2 Light response curve of photosynthetic rate of Euchresta japonica leaves
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Fig. 3 Light response curve of light energy utilization efficiency of Euchresta japonica leaves
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Fig. 4 Light response curve of transpiration rate of Euchresta japonica leaves
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Fig. 5 Light response curve of WUE of Euchresta japonica leaves

2.6 LRSI KISEFRGAL S RFE Nt R me Bz th 2%
SE R 't A 27 R E (D) A2 AEL W ' A0 1 B — b
POl JEBUEPERIFE AR . B 6 AT L, I dpsiy
WIREE R T Em N R AHFER AT, A
7] AL BRI B @psu M 4T s HAS IR 2%
R B Dpsn TG 3 22 R o 1X Uk B 1L AR B A

O3 Light intensity [umol/(m®s)]

VAR

SHE FR) MG R I A, 0 o 03 T R R A L i

2.7 JCARZERE R ZRBON I B e L P £
AR R H (g P) S PSITR 2R (4 2 RS

6 RE T Tl Al 7 v T A% 8 47 0

PSIIS W Lo R JBORE FEE T FEL A% 33 375 1 9 K/

HE— 2 S



432 HAH W AR 27 #32%

W 7 T, T gP BIREG IR AT 2R H TR
HFRERA 26 AF R, ASFET- AR gP SR
s AR AN gP B8 2R . K
B S R SR A BEGS IrE Fy PSTLS S 0 TSR
A FARIEE IR, X5 AR R A G
AR A —E.

2.8 FEAZER IR B £

HE 8 AT, MR K R (g NI R
JERAIFHREELR T, 24K T 400 gmol/(m? s)i
TAaE  AHFEIERA AT, AFET 2R R gN 35
WA, BANRIERI AT N gN B RE =R, U
LSRRG B RAFIAE RO B R IIRE T

z:z : oD-0  eD-10% A D-20% Z:Z [ °S-0  e5-10%  AS20%
07 07
osk 06
Z05F § 05F i
s 04} 04 i
osl 03
01F i § % o i ; ;
0

1 1 1 1
200 400 600 800 1000

J
1200

L 1 1 )
200 400 600 800 1000 1200

St Light intensity [gemol/(m’s)]

Bl 6l EARMF IR SE BR ' 2 R0 1R e i 7 T 24

Fig. 6 light response curve of @pgy; of Euchresta japonica leaves
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Fig. 7 light response curve of photochemical quenching coefficient of Euchresta japonica leaves
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Fig. 8 Light response curves of non-photochemical quenching coefficients of Euchresta japonica leaves
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