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Seasonal Dynamics of Photosynthetic Physiology and Soil Environment of
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Abstract: To explore the relationship between photosynthesis of vegetation in the Minjiang River Estuary and soil moisture content
and pH, plots of Kandelia obovata Sheue, Phragmites australis and Cyperus malaccensis were set up in the Minjiang River Estuary
Wetland. The net photosynthetic rate ( P, ) , transpiration rate ( T, ) , intercellular CO, concentration ( C;) and stomatal conductance
(G,)of the three plants were measured in spring,summer,autumn and winter,as well as the soil moisture content and pH at 0—80
cm depth. The results showed that the P, T, and G, of Kandelia obovata Sheue reached the highest in summer,and C,; was the highest
in winter;the P, and G, of Phragmites australis were the highest in summer,and T, and C, were the highest in spring;the P, and T,
of Cyperus malaccensis were the highest in spring, G, was the highest in summer,and C; was the highest in winter. The soil moisture
content generally increased with the increase of soil depth. The soil pH values of the wetland vegetation were weakly acid-
ic. Correlation analysis showed that P, was significantly correlated with pH of the 0—20 cm soil layer,and T, was significantly corre-
lated with the pH of each soil layer. In conclusion, the photosynthetic physiological characteristics of different wetland vegetation show
obvious seasonal differences and are closely related to soil moisture content and pH value. Among them, the transpiration rate is par-
ticularly sensitive to the changes in soil pH at each soil layer,and the two show a significant correlation.

Keywords : Minjiang River Estuary Wetland ; photosynthesis ; soil moisture content; pH value ; seasonal dynamics
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Wb Ry HIBRZ W TR AR AR A R T K SRR SR A W AR A Oy T R 1A A TR
MOVEFATY Vb A 25 FR 02 PR 7K SC R R+ 398 3 A A%00 2430 IS A B AR 4% 4 4 T R DB B e
2y, I R 0B pO 250 S IhfERa e, MY R TAR N T K AR X, AR a4 i B kK RSN
(B 5 IR IR 2 — o Ay > A= 28 ST SRR ) 2 50 B M 5 [ 8 AR TR B /R Y 8 1 % b
T 2023 FHINACIBHBA 24 [F PR 20 45 5%, PRI T R 1 78 4Bk AR A AR b sk i) RO, Bk, 9% X 3k
MR E | FE 040 A Bl ( Kandelia obovata Sheue ) SEZIASHIY) , LA S =35 ( Phragmites australis ) Fl1%&E
¥ 4 ( Cyperus malaccensis ) 35 Eh 1B RHY
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WA 2 AR MR K, 54 I PR UM G, RGBS SR R 2295 /N AT (Ampelocalamus
luodianensis) Yo &Rtk H A2 A0 R H S5 FREE I B G R A SR WY, s oot & R (P,) H SRy 324
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GREE B AR A S RS R B AR DGR A 4 SRR W] B A ZR 28I R (T,) S22 P, 1Y FHEH 1,

VTAER 52 AR AR SR, A8 Ak S i B R A&, i B NZRTE 3 T4, W 3% K 43 pH
SRR B R A B A BRI A AR K R SO S AR B AR AR R, K E RS
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B, 38 pH Rt A 1E A E B N T, SR % O 5 pH it 23 3 1 357 ( Heli-
anthus tuberosus L. ) GG AR AL 28 HR SOK - FHRCE o6 3R TR E 22 9E AL
PR RIS, SR, HATC TR A YOGS A BRI 5 LK 7 pH BT 7E A 8] 2= b 19 3l 2548 5 HL
il ik = RGEMERIBITSE

PRI  AS RIS LA TR VLT S 30 Il A 4 S X 4%, A 388K 43 F0 pH X HOG & PR RE R IR T, B4k
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1.1 REH Rt

JeB] 30T 11 388 A T ) VT 5 AR T 22 AL, M B AR Bl 119°36727. 8"—119°41715. 1"E ,26°01'7. 8"—26°
03'39. 3"N, J2& 0] 37 — W AR B A TR A S RSeT R AR S R G, B — P4 $hiB AR P s
A SRR Bl Y B AR AN R G, R YL TRT 0 M SRR ) AR PR KR [ VLT 11 ] S0 2 el 8 4 R
LAY 2380 hm?, J& G R PE R KU AR SR 19 ~25°C, A [ K 2 900 ~2100 mm ; 358 2 55 12
P DIBKGA 2 S R 3 A A AR R

2023 4F 3 A, 7E R VLI FHR RN R RETRARTE A BOAR e DX S A M B 1 ERKOR S R YR A 3
FEHD  REHBEI AT 3 m, SRR HB Y BEALIEEE 3 4 10 mx10 m BURETT, 3L 9 A FE R RE T P9 433k % 3
A~ 0.5 mx0. 5 m [RAE S
1.2 3BHRUE

W RET 4 H(FER) 7T H(EZE) 10 A (BkF) 12 H (4%,
.21 M kasiEille  T202344 7.7 .10 A 12 JEBEFHIRSA 8 « 30—11 : 00, 7EFETT
P BCREITFE I G A K LT 1] — 350 AR RORAS RAFAY I R 35 Bk R 3R i p 75 3 IO RE 3
T A SRAREP X SR P, BRI S5 B DR TR BBV R AR 42, R B R =X, DA A AT B A AR A 0 1 1l
W i FHAE S OB E R 58 ( CIRAS-3, PP~Systems Company , 58 [# ) X Bk 2 = UL L HEA T 5E
DR T AR 75 A 30 min BRGE , 6A RS CO, WIE A 390 wmol « mol ™, YEUR I B R XAF A HF B F 2 e
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T8 (£15% 90 2856 0 0% 10 . F156 0) , M it 7 i G % P (pmol » m™ « s7') ZEME IR T (mmol -
m” -« s7") JfilE] CO, ¥ C,(pumol - mol™") AFLFSE G (mmol + m™ - s7") B ALBRE ZIE 5 K,
1.2.2 EEBEAMFME AR LTS A s UL 80 em TRAYAE il 45 1A 20 em
M1 JZREE 0—20.,20—40 . 40—60 ,60—80 cm HRAY S A - FE, FHIE JT k1 40 2 R 4E 0—20 ,20—40 40—
60.60—80 cm Y L AF I LIS /K MC(%) o 4 B SRBT A9 LIRS B EE 3 20 Hf (1 mm) |, FREGEE
i 5 ) 3R 3,00 ¢, BT 10 mL B0 K 2.5 0 TIA 7.5 mL K8 7K, #BE#E ),
pH 11(ST2100,0HAUS, S5 [ ) 5 +39 pH""' | AF b BEEE A2 3 WK,
1.3 #iE4biE

AT Z P 27 22 43 F1 ( Multi —way ANOVA) 1 Duncan 3 K 56 /N 7] 47 25 0 8 4 =2 JB) (9 25 5, R
Pearson AHIC/M AT o0 7 HIE S /K& | T3 pH (H 500G A FESBUNAISCHE . ] IBM SPSS Statistics 27
HEATEAR G007, 8 Origin 2024 BR{H22HIH EKIE

2 HEREHSW

2.1 AEEMERERESHEERESZTHE
KR R T7 2250 BT R B RO o 5 R 2R R SSL R AN CO, e BE R K ik il B 2% /K-
(P<0.001) ; FWXEOCE AR ZRMEHAFER CO, HEE (P<0. 001) FF7EM 235 8 ; 95 S A 3¢
HXTHEOEA B AN CO, W EEAFEN R (P<0.001)
R FPREHRLENSLGER ZBEX SILSEMME CO, RENNERFTES(F E)
Table I Two-factor analysis of variance( F values) of net photosynthetic rate,transpiration rate,stomatal conductance and

intercellular CO, concentration by season and vegetation type

A SIS e U ZEME AR SALTEE Jala] co, e
Factor P, T, G, C,
ZET <A B Seasonx Vegetation 10. 885" 0.269 5.134 48. 878 ***

* 177 P<0.001; TR,
#* . """ means P<0. 001 ;the same below.

H Pl 1 AT, 3 G4 AR BRAE AR SR B B ZE T AR L (B B R R T sh B WA 2 5
RO 2B R T 8 2RI, 20 8 (20. 33 + 1.25) (26.50 + 0.90) pmol - mol™ - s7' K5
T B, A2k BB AR A T G 6 R W R R 2538 B fe S (8, Bl S T B 101 )5 7 44 22 0 2 AR
P T AR R TR IR R, 8 (6.94 £ 1.19) ((6.60 = 1.10) mmol - m™ - 7' )5
BRAL , SHFE A 3k B AR HOii E H ik RIEE 5 2 N BRI e Z R B AL, Boin 2535 nt3t
YR AL SR TR Rk B B A, MUK (374,33 + 28.04) (558.33 + 121.76) . (0.17 + 0.01) mmol -
m™ - 57 JEERKRBEZE T TR, T AL S U R P S AR 27, AR AL S B
THEZE(P<0.05), FOfiffLE] CO, MeBEREZRE T 1S , L b Bl i s 27 5/ Rk Rl B EE T I & 2%
TR T R AL, BT R AR R & BT Sk R,
2.2 AREIEHEFEERTERBUEROSZSTHHE
2.2.1 A AKE ZHEFZEISIEER (R 2) R AP R 50 S HEE KSR pH 520 3354
i E K (P<0.001) 5 255 H3ES K& (P<0. 001 ) A7 7EM i 35 FE5500 257 5 A8k 2 80 1) 28 B 380 W 4o £
e KA pH AAAE .35 2300 ( P<0. 001)

3 T - 4 5 K R (AR B R 8 38 i T R AN R 2R R —E 22 5 (B 2) o BKomFE b R BN
B MR LI EK R )2 R msg i, F 234 2 &K 8RR, E 2R 40—60 cm 22
T RSN Hox + 2 RER IR 2 LI s, M, F R 7 AR RN &K 125



30 - 9r
Aa
= - 8_
a
~ 25r =~
'y L — Tr
- = !
~ = ]
S .9 L q 2L
. 20 L E 6
T:JE <. 5F
ES L £
= = = &4 r
=l S 3k
du 2 <
z o
2 w2 2
£ s0f ;
Lr 4']“
0 0 77
=
Z=4Y Season Z=47 Season
500 ¢
Aa Aa B
600 2 -
<" PooozZa0t
T & a0 R
2 ™ / —_ =
w‘E:_,:“ B2 Ba Pl Bb £
E 2 ER-
£z = 3300t
= 200 7 NI
= =
£ 7 %u
= 7 ~
e = =200 |
ﬁsam- e A =3
52 : / e
=012k / ]
g e 11 E
0.08 | 77 =5 i
0.04 , 7 & / 7
0.00 7 7 0 Z
=1 74 % H =) 774
Z=T Season Z=75 Season

CO#K 220 7 I FE

FRAXEFHIHAMULEAFT LAHREEZRLE(P<0.05); FRNEFHNHEFH FREB A EFEZR
B (P<0.05); TH,

Different capital letters indicate significant differences in photosynthetic characteristics among the same vegetation in different
seasons ( P<0. 05) ;and different lowercase letters indicate significant differences in photosynthetic characteristics among different
vegetation in the same season( P<0. 05) ;the same below.
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Fig. 1 Photosynthetic characteristics and seasonal dynamics of wetland vegetation in different vegetation types
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w %%ﬂ:%é( P<0.05), #k Table 2 Three—factor variance analysis( F value) of soil moisture content and
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60—80 cm>0—20 cm>40— M T KL % pH
R Factor Water content
60 cm>20—40 emo B T s 124,757 28.435"""
AEFRE PRI bl T Z=77 Season 11.7247" 37.026""
= it AR 23 ’ ’
}620 E'/J;(])n o ﬁﬁi;'ﬁ; i iﬁi + 2 Soil layer 27.924°" 5.792
ok :H;g " gj ﬂl",{é\ %é =T xAH B Seasonx Vegetation 17.623""" 6.286"""
= IR E I8 £ s
;]lﬁ)(;& i 0—20 5 20 Z= i x 1 )2 Season x Soil layer 0.719 2. 805
Z1 0—20 ecm = —
VSN HHx 12 Vegetation x Soil layer 0. 864 3.178
40 em + 2 HIEZ AFE R
= A x i x 1 )2 Season x Vegetation x Soil layer 0. 790 0.612

FERME(P<0.05)
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2.2.2 A3 pH 3 FRHL0—80 em 12 pH L MAL WLIK 3, 451t + 1 pH 7E AW )2 5 AR 2151
SEERYE , HASSIIE N (5. 840 + 0.303) ~ (6.903 + 0. 142) . FKAiHFEZELE 0—20 cm +JZ KBS, 15
B IETHER BRI FITE 0—20 em 1 2B FNE(H,20—40 cm + )2 TR, WS 2R E LT+
B PEEIRHAR AR 0—20 em 2R FNEM, ILE 2IERR R THES B BRI ZEE 0—20 om 1 J2iEF
WM 5 R R Bk 20—40 em 1 2R BIWE(H 5 BN RE S M HF R 2 + 1 pH (HH 0—20
em 2R B, ILE 2 R B, 60—80 em 2 AR, FAZERT 40—60 em + )2 35 B K MH, &N
60—80 cm +JZ IR F KA,
2.3 iBHMEHXERARTIELESKE pH BXES T

AT (I 4) R, P, 5 0—20 em +)2 pH £ 8 #F EAE(P<0.05) ;7. 5 0—20 ¢cm 20—40 cm +
2 pH £ B F1EA 56 (P<0. 001) , 5 40—60,60—80 cm )2 pH £ 8 F LA (P<0.05) ;6. 5 0—20
em TR E/KEE B EIEME(P<0.05) ,5 60—80 cm + /)2 pH £ % A5 ( P<0.05)

Pn
7 1.0

P skokok T *P<0.05 ##P<0.01 **P<0.001

n | 2
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Fig. 4 Correlation analysis of photosynthetic activity of wetland vegetation in Minjiang estuary and

soil moisture content and pH in different soil layers
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TR AR W AR A KT, 3305 SIOMRIAE S5 00 R 5 el I 9 24 300 5 Mol 24 SRR, e S A AR AR 1 <AL
S R R A N R R K 1 T 1 BRI TR B — b AR A7 SR A B e A PR BT TP A AR K
SRR . P € TR ZE ik A 5 D T R IR 3k SO AR (b A G MR A e A5 P g A
H P C TR R RSN R AR, thasot TRl ZE AR BDGIR XML CO, W BE Rt A IR AR T
3.2 ARELIEHbEE +EE AR TLIE

BT R WIS [ 1 b 23 5 7K B TR 2 0 O 8 484 o it v, 3K 150 AR 2R R | T B ) i ) A B A
% , BRSO FE b AR U, PR A R AR I 2 A oA R, B8 e N Ml 38 o | TG iR b SROK % Ak R R
K BRI 3K 5 A Y I AR B RSO G s 4l I, A ) TR 13 e
VARSI , T BOEACHE b A% R I R R 20 | DA T e Al 2 7K o IR 17T e 9
HEEK BTEE A 2R RN E M R EAR 2, vy 16 8K R I AR vh U B K MR R Bz A
LAY I R AR R A K SO, SRR 3k S5 RKM W 7R 2 I A ff X L, PR T
VIR NE I AR S R G XK SO I R S S, 2B IR 0—20 em + )2 SRR THE £ 2K, X 5175
S ERTE P T A R, KR R S KRR R ARy AR T S R RS T, AL
BREE K, 78Kk (B E R EL K AR B 86 78, BT DA K AR

B M B4 22 pH 7E 0—20 em 2R BIE(E , 33055 0040 45 20T X6 A LL T R TR A PR - 1R R i 5
ISR ZET SIS T ST S IR, AR = R A A R K S T R IR T 1 1, IR R = B PR 75 )
A AT XS R B A B 22 v VR, X i 45 8 pH (H 5

FXZE pH ASAbIN 5 25 05 55 70T P/ R AR 2 E T S A 3R 00 Z T A AR S 2 SR AR, 2
e o BB, BT K A B ZE R AR AR A AE M R AR ol Trax s b oy 2 R e A BT
pH (BT, FKOI L 2% pH {H B - HEVR B35 i S0 a2, i 5 () BE AR S B S8 400N 5 AR [) 288 B T A
TIER TR A 5 oA R L 7R B SR R SR T R 2R RE S SRIZL, A S 2R AR
MR i LD R ER AR i )5, 7R SRR T A LB — 843 o Rl AN A AR, A AL L
B pH PR, MEERMIEES HE K7 0—20 cm )2 pH (K, X 5 A4 % R 5071 8
RGP 5T 53 A AR AE S S e R Z ST 45 AL, K SCHB AR B TT X 0—20 em )2 T pH R )2
SHA W, B3 pH (E#KEE + 2R ARk, 2 ] + 2 VR B X 3 pH (AR B A AR, R
7 2 A R S R 22 108 pH (EREMK, 5 Georgiadis 25 0V 4 H 64k Sy S 56 (S MIAS A ) I+ 08
A BRI TR A5 S, A5 22 A ML A B AR B 5 IR 2 3, X2 pH 7 AR
2 IR AL AKON] , 148 pH (A RFAIS
3.3 RHEHASHMESARLETESKE pH HEXES T

MSEHEIHTAERFI, P, 5 0—20 em + 2 pH (A i F IEHIE (P<0.05) , 3% 522 80k B BF5T 4 4
PR T P85 Yo BB A R g M 25 RS, 48 pH (7R S5 Rt 45 0 T BB S0 5 4 W M AF B v e B R
FlIFAEg AR, MRS R SK R RS P, T, X 5 5 R AR 4 XA [ K AR A oo Bk =5 H i
JCE R 77 5 FH 2 5 R0 5 M B RIS 45 AL oo TR 225 SORE R B (1 B AR 34 2 BRI - PR 4 i v A Dl
BT, AT S v A R R, T, 545 12 pH (2 B E IEAI I (P<0.05) , X 5H8A A 15
PR W XoF 26 P BRI 1 G A 2R BRAR I RS IR 45 SRS 0L, 2R I R H s AR T B e AR
RIS  BRVE A N S YA R S i S AR A i YR [ b 41 40, ok i 5 i A 40 1 6 & 1R
G, 5 0—20 cm )2 &K R W IEHIDE(P<0. 05) , 3 55K 545 A5 7K 43 SR ER Il Xof 468 1 A=
K BOEA RS2 25 5200, K 438 5 45 25 ma S LA FF I AR ) B3 b i AR T R B e
K E, T SAL S S
3.4 it

A R BRI VL SR MR 2 5 AR 2 O G AR B PEAAAE i A R 22 S 5 5 3 B
PN P, W W T WM N E R =W TN C IR EIANFE TSR, 6, B LUE R R
{8 ; T3 K BEAS Bl 2 R I T VW O R B SSERME  AHOCM TS IR REHEpH 5 P, |
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