A IR IE DR IK

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

AL - P i B AV A AL A AR M
TR, B84, i, BREOK, I, 25 Tk, R

51 FHASL:
TR, DIy, g, &, A AT 5 R AR A TE WU R FH I 2 ma ). $4is 0 SA RE ) 24, 2025, 33(6): 640-650.

TEZR B View online: https:/doi.org/10.11926/jtsh.4952

ZETT BRI HA S F

Articles you may be interested in

I SIZOVIE /2 $US e X b U e K wEi A
Effect of Nitrogen Forms on Photosynthetic Characteristics and Nitrogen Metabolism of Clematis

PGB A4 2021, 29(3): 276-284  hitps://doi.org/10.11926/jtsh.4281
NIRRT N B 4G 5 YR BOR I oGS R AR 42 B i R )

Effects of Heavy Metal Pollution on Photosynthetic Characteristics and Heavy Metal Contents in Forage Leaves under Different
Planting Patterns

P B 7 4R 2021, 29(1): 31-40  https://doi.org/10.11926/jtsh.4244

FRIE | TRLEE NI B g R B B 9 A R SO B TR 5 e
Effects of Salinity, Temperature and Light Intensity on Growth and Photo— synthetic Activity of Caulerpa sertularioides
PO BP0 2021, 29(6): 626-633  hitps://doi.org/10.11926/jtsh.4378

PR i BRI
Photosynthetic Characteristics of Two Color Leaves of Podocarpus nagi

USRI 24 2020, 28(2): 177-184  https://doi.org/10.11926/jtsh.4134

ARG ARA T X MR YRS DG S RO S R IERTSE
Studies on Optimal Photosynthetic Biochemical Model and Photosynthetic Characteristics of Typical Plants in Karst and Non—karst
Regions

PO AT 4R 2021, 29(2): 187-194  htips://doi.org/10.11926/jtsh.4269

o] FEIDL, W PDF4


http://jtsb.scib.ac.cn/
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4952
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4281
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4244
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4378
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4134
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4269

Py WM 2025, 33(6): 640 ~ 650
Journal of Tropical and Subtropical Botany

AL AN P X B AR A A S LB A F B R
TH'2 BRF, R EUE T, BHAC, BERS, T4 HRE!

(1. i&é%%ﬂ%i&éﬁé#&ﬁﬂl{%ﬁJ%)rEﬁnﬁfn, B =W 5720225 2. WEEIAMLIERSOS LRSI CRG, W =T 572022; 3. ERA T EETEE
AHEL R SIRICE S50, R = 572022)

FHE: RS LA PP 5 B Mg R AV FIAT G A LRI T R RE e, X Rl — AR B s 28 5K B Thalassia hemprichii) A G 223
i (Cymodocea rotunda) Fr AFFIALRGI N 125 S6&5J6. pH B HCOs FIH ST Tt i, S5REM, R
T BAT B G A IR A (Py), BRI S TI00EE, 4l TRttt TR K B KO & RO (B Fm) (T AR R AL oy
RIS E AR B T IREAES, S e s AR &m TR 2 g R 3 aeE 208 K F i HCOs 1 i
U, AR R A HCOs IR /IR T-4hnt, i iR A HCOs I BE DAL T TR FIIEAE . DRk, B4R 2 PhilEBLAE AR [E] 14
Birh R R T AR G RE A HCOsF FH 50, (BBEI- A7 FIH e AN, HoGEAE R HLER R FH BE I AFE 2 7+

REEW: MR, s JEIER: TEHUKR

doi: 10.11926/jtsb.4952 CSTR:32235.14.jtsb.4952

Effects of Leaf Position and Leaf Order on Photosynthesis and Inorganic
Carbon Utilization in Seagrass
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Abstract: To explore the effects of leaf position and leaf order on the photosynthesis and inorganic carbon
utilization of tropical seagrasses, the light response curves, photosynthetic fluorescence, pH drift and HCO3;~
utilization of different parts of the leaves of Thalassia hemprichii and Cymodocea rotunda in the same habitat
were studied. The results showed that the middle part of the seagrass leaves had a higher net photosynthetic rate
(Pn), the base was higher than the top, and the young leaves were higher than the mature leaves; the maximum
photosynthetic efficiency (Fy/Fm) of the leaf top was lower than that of other parts; the photosynthetic pigment
content in the middle part of the leaves was higher than that in the top and base, and the photosynthetic pigment
content in the young leaves was higher than that in the mature leaves. Both seagrass species could effectively
utilize HCO3™ in seawater as a carbon source, but the mature leaves had a better ability to utilize HCO3™ than the
young leaves, and the middle part of the leaves had a better ability to utilize HCO3™ than the top and base.

Therefore, although the two seagrass species have developed similar strategies for light energy and HCOs3~
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utilization in the same habitat, their photosynthesis and inorganic carbon utilization capabilities vary with leaf

position and leaf order.

Key words: Seagrass; Leaf; Photosynthesis; Inorganic carbon
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Fig. 1 Structure of complete seagrass shoots. TMO: Top of mature outer leaf;
MMO: Middle of mature outer leaf; BMO: Base of mature outer leaf; MMI:

Middle of mature inner leaf; MY: Middle of young leaf. The same below
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Fig. 2 Light response curves of Thalassia hemprichii (A) and Cymodocea rotunda (B) leaves
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Table 1 Characteristic parameter of light response curves for different positions or sequences of leaves from Thalassia hemprichii and Cymodocea rotunda

21 Parameter WL Seagrass T™O MMO BMO MMI MY
a T 10.58 18.95 14.74 22.17 22.35
C 27.37 37.38 24.09 36.87 96.65
Rq¢[nmolO»/(min-g FW)] T 67.74 105.41 89.87 123.09 150.10
C 98.68 131.51 109.19 144.86 163.32
Prnax [nmolO2/(min-g FW)] T 109.26 167.88 124.40 183.89 236.89
C 198.83 245.75 230.93 286.09 324.92
L [umol/(m?+s)] T 9.23 8.17 9.35 8.30 9.68
C 5.09 5.05 6.29 5.52 2.44
Liat [umol/(m?-s)] T 154.07 155.66 157.85 148.13 150.92
C 148.73 168.55 145.80 156.12 115.56
R T 0.995 0.990 0.990 0.984 0.979
C 0.993 0.997 0.988 0.988 0.997

o JGMARE BHZRAIAGRIZE; Ry HEWPIRGE S Py BTG EHEZE; 1 #M PAR; Loy 1F0 PAR; R?: Y€ REG T Z8KE; C: B 2K . MR

o: Initial slope of light response curve; Rq: Dark respiration rate; Ppnax: Maximum net photosynthetic rate; I.: Compensation PAR; I, Saturated PAR;

R?: Determination coefficient; T: Thalassia hemprichii; C: Cymodocea rotunda. The same below

2 AFEMAL, PR EEAR I 2240 FOLA 7O 2

Table 2 Photosynthetic fluorescence parameters of Thalassia hemprichii and Cymodocea rotunda leaves

HAL Part 5 Seagrass Dpgi ETR [umol/(m?:s)] qp NPQ Fu/Fm
™O T 0.15+0.02 8.0+0.8 0.26+0.02 1.40£0.27b 0.77+0.01
C 0.17+0.03 9.1+1.6 0.28+0.06 0.70+0.18 0.73+0.03a
MMO T 0.17+0.01 8.9+0.5 0.27+0.01 1.22+0.22b 0.78+0.01
c 0.17+0.05 9.442.6 0.27+0.07 0.71+0.04 0.75+0.03ab
BMO T 0.19+0.02 10.2+1.2 0.28+0.03 0.77+£0.25a 0.78+0.01
c 0.17+0.02 9.3+0.8 0.26+0.02 0.67+0.06 0.78+0.01b
MMI T 0.19+0.06 10.2+2.9 0.31+0.08 1.30£0.17b 0.78+0.01
C 0.16+0.02 8.9+1.3 0.26+0.02 1.04+0.37 0.78+0.01b
MY T 0.15£0.03 8.2+1.4 0.27+0.05 1.63+0.12b 0.77+0.01
c 0.16+0.02 8.7+0.9 0.26+0.04 0.75+0.31 0.78+0.01b

Dpsii: PSISEFREL A BT R0F; ETR: RV & B TALEH %, qp: oK REL NPQ: IRu b2 K RHL Fy/Fy: PSIERCOOG ARG, FSIEE S

AR FRRIRZE R BE(P<0.05). T

Dpgyp: PSII actual photochemical quantum efficiency; ETR: Apparent photosynthetic electron transport rate; qp: Photochemical quenching coefficient;

NPQ: Non-photochemical quenching coefficient; F,/Fy,: Maximum photosynthetic efficiency of PSII; Data followed different letters indicate significant

differences at 0.05 level. The same below
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Table 3 Effects of species and leaf parts of seagrass on photosynthetic fluorescence parameters and photosynthetic pigment content and their interactions

2 HFHFPSS Seagrass species (A) I #BAZ Position of leaf (B) AxB

Parameter F P F P F P

Dpsnp 0.104 0.751 0.802 0.538 0.644 0.637
ETR 0.001 0.973 0.819 0.528 0.630 0.647
qp 0.643 0.432 0.181 0.946 0.446 0.774
NPQ 36.405 0.000 4.429 0.010 3.012 0.043
Fy/Fi 5.477 0.030 4.145 0.013 2.549 0.071
Chla 61.176 0.000 20.059 0.000 7.561 0.001
Chl b 13.645 0.001 5.153 0.005 0.551 0.701
Chl a+b 59.130 0.000 19.667 0.000 6.224 0.002
Cy 175.574 0.000 1.714 0.186 0.595 0.670

Chla: M%R% a; Chlb: H4EZ b; Chlath: MHEE; Co XY MR, TR
Chl a: Chlorophyll a; Chl b: Chlorophyll b; Chl a+b: Total chlorophyll; Cy: Carotenoids. The same below
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Fig. 3 Photosynthetic pigment contents in Thalassia hemprichii and Cymodocea rotunda leaves
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Table 4 Fitting parameters of first-order kinetic model of seawater ApH treated with Thalassia hemprichii and Cymodocea rotunda leaves

HAL Part #E Seagrass ApHimax k (/h) R?
T™O T 0.9420.01 0.20£0.01 0.999
C 1.26+0.02 0.15+0.01 0.998
MMO T 1.59+0.04 0.18+0.02 0.992
C 1.62+0.02 0.130.01 0.999
BMO T 1.42+0.02 0.21x0.01 0.996
C 1.47£0.01 0.14+0.01 0.999
MMI T 1.63+0.04 0.18+0.02 0.991
C 1.53+0.01 0.160.01 0.999
MY T 1.39+0.02 0.210.01 0.997
C 1.68+0.03 0.16+0.01 0.997

k: #7K pH AL A AL

k: Rate constants for pH changes in seawater.
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Fig. 5 Net photosynthetic rate of leaves of Thalassia hemprichii (A) and Cymodocea rotunda (B) treated with AZ or Tris. CK: Control; AZ: Acetazolamide; Tris:

Hydroxymethyl. The same below
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Table 5 Inhibitory rate (%) of AZ or Tris on net photosynthetic rate of Thalassia hemprichii and Cymodocea rotunda leaves

7 Inhibitor  ¥FE Seagrass TMO MMO BMO MMI MY “F-45 Mean
AZ T 25.71£6.2a 21.09+6.5a 50.87+10.0b 20.86+4.2a 18.85+5.5a 2748
C 35.86+9.0ab 48.05+8.1b 31.48+6.0a 41.5545.3ab 38.22+6.5ab 39.03
Tris T 129.9549.4d 108.95+8.6bc 116.46+8.5¢d 96.77+9.5b 70.94+3.7a 104.61
C 66.56+7.3¢ 52.50+0.5b 63.08+5.0bc 61.83+0.7bc 31.66+10.8a 55.13
6 UGEAN SR EALN AZ F Tris ' &1 FH B 22 10 5 S H 32 BLAR H
Table 6 Effects of species and leaf parts of seagrass on net photosynthesis inhibition rate of AZ and Tris and their interactions
S8 s 5L Seagrass (A) I #BAL Part of leaf (B) AxB
Parameter Treatment F F P F P
L GEE CK 184.671 0.000 54.077 0.000 1.742 0.180
Net photosynthetic rate AZ 31.033 0.000 56.860 0.000 20.957 0.000
Tris 609.633 0.000 88.521 0.000 3.182 0.035
e e (RGBS AZ 20.713 0.000 3.013 0.043 10.413 0.000
Net photosynthesis inhibition rate Tris 343.619 0.000 35.170 0.000 4.015 0.015
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