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Abstract ; Stomata modulate the equilibrium and interplay between photosynthesis and transpiration in plants, which is vital

for their adaptation to environmental fluctuations. Utilizing the Naleqiao Marsh water table drawdown simulation control
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experiment platform in the Ruoergai Plateau, this study examines the responses of leaf stomatal features and photosynthetic
properties of Carex muliensis to receding water tables. It explores the variation and trade-off relationships between stomatal
and photosynthetic traits. The findings reveal that; (1) Following the water table drawdown, there was a significant
reduction in stomatal number ( NS), stomatal density (SD), net photosynthetic rate ( P, ), transpiration rate (T,),
stomatal conductance (G,), and chlorophyll content ( Chl) of Carex muliensis (P<0.05). Conversely, stomatal area
(SA), leaf thickness (LT), and intercellular CO, concentration ( C,) exhibited a significant increase ( P<0.05). There
were no significant differences in vascular bundle area (VA), vessel area (CA), or sieve tube area (STA) (P>0.05).
(2) All traits within the stomatal and photosynthetic characteristics of Carex muliensis were significantly correlated ( P<
0.05) , but only CA showed a significant positive correlation with VA and STA within the anatomical traits ( P<0.05).
There was no significant correlation between anatomical traits and stomatal or photosynthetic characteristics (P >0.05).
Nevertheless, there was a strong association between stomatal traits and photosynthetic traits, with NS and SD demonstrating
a highly significant positive correlation with G_, P, , and T ,(P<0.001), while SA showed a highly significant negative

correlation with G_, P_, and T,(P<0.001). (3) There was a certain degree of coordinated variation between stomatal traits

ns
and photosynthetic characteristics, although this relationship did not exist under different water table conditions. (4)
Moreover, as water tables in the wetland recede, Carex muliensis transitions from a high-return strategy to a low-return
strategy. In summary, Carex muliensis demonstrated high plasticity in adapting to low water tables, with a coordinated
variation between stomatal traits and photosynthetic characteristics that reflected a trade-off strategy. This underscores the

adaptability of leaf structure and function to water table changes in alpine wetland plants on the Ruoergai Plateau, aiding

Carex muliensis in survival and reproduction in a changing environment.

Key Words:; stomatal traits; photosynthetic characteristics; anatomical features; water table drawdown; Carex muliensis
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FRAE , SALERIEAS S R B0/  MRIRERRE (£ 1) o TEKNL FREALEETR A NS SD VA [CA . STA HJ-EX{EY
T BRALFE T SA LT A4 F- 3408 25 T B AL 3

IKAE T REXTIE B NS SD Al SA Y447 4 b 32 al b 2 52w, A BoE BRAL B, KA R B NS B 2 s>
16.50% ( P<0.01) ,SD & F /) 16.60% (P<0.01) ,{H SA B FHaHN 13.91% (P<0.01) , 7KA7 R LT % 8 %
B4 28.19% ( P<0.001) ,{HJ& VA CA il STA E/KNL FREACES A kAW B (£ 1),

F1 AEEEM SIS R

Table 1 Stomatal and anatomical characteristics of Carex muliensis leaves

28 CK L E N WTD LEETE bk p
Parameter Mean+SE CV/ % Mean+SE CV/% Increment%

NS/ 32.00+0.54 10.08 26.72+0.61 *** 13.79 -16.50 <0.001
SD/(A4~/mm?) 229.00+6.31 8.27 191.00+8.60 ** 13.53 -16.60 0.003
SA/pum? 539.26+12.84 7.15 614.24£16.84 " 8.22 13.91 0.003
LT/pm 338.49+23.26 35.71 433.91+10.99 *** 13.16 28.19 <0.001
VA/um? 9749.31+557.69 29.72 8934.86+132.73 7.72 -8.35 0.166
CA/pm? 716.48+36.49 26.46 661.83+15.64 12.28 -7.63 0.177
STA/ pum? 26.29+1.19 23.48 23.58+0.62 13.66 -10.32 0.050

NS: A FLEL i Number of stomata; SD: L% J¥ Stomatal density; SA : “LFLTH B Stomatal area; LT: M )i L Leaf thickness; VA 4545 o i £
Vascular bundle area; CA ; T4 I Catheter area; STA : i % i X Screen area; CK : Xf iR Control check , WTD ;7K {3 F [ Water table drawdown; # : P<O0.
05, ## :P<0.01; # %% ; P<0.001 ; R Ky 7 BIH £ h7 15 7]

X BRAL T AR AL FEAR R B BLEZRE DS PEIRFAAE — @ B BE 8 5 X AL BT G B R IR A =
FB N MEREASE (K 2) o TEKALFREALBER P T, G A Chl BRI T X5 IRAL BE T C, AP 45 {H
T AR P

TRAVE T B X A B 22 B 1 50 A AR S R E 34 A7 7 Bl 35 b S 3 52 il R L BRAR B oK A7 T Bl P i
W 25.26% (P<0.001) , T i W/ 16.22% ( P<0.05) ,G_. W/ 14.94% (P<0.05) ,C. . E 14N 4.32%
(P<0.001) ,Chl % . 8V 45.43% (P<0.001) (£ 2) .

K2 KREBEEMRASUZHREY

Table 2 Photosynthetic gas exchange parameters of Carex muliensis

E 4 CK LEES WTD LRETE N W p
Parameter Mean+SE CV/% Mean+SE CV/% Increment%

P,/(pmol CO, m™2s™") 8.13+0.06 3.11 6.06+0.25 *** 18.60 -25.26% <0.001
T,/(mmol H,0 m™2s™") 3.84+0.04 4.69 3.24£0.17" 22.91 -16.22% 0.011
G./(mmol H,0 m™2s7") 136.04+1.21 4.00 116.38+£6.65 " 25.56 -14.94% 0.015
C,/(pmol CO, m™2s7") 310.83+1.05 1.51 324.21+£1.82°"" 2.50 4.32% <0.001
Chl/ (mg/m?) 264.67+11.50 24.86 171.13£7.77 " 23.80 -45.34% <0.001

P, OGO R Photosynthetic rate; T, : 7% ¥ 3 . Intercellular CO, concentration; G, : S SR stomatal conductance; C; : T[] Cco, e i

Intercellular CO, concentration ; Chl; 4% 2 % & chlorophyll content

2.2 REZERODGERE SALRRIE AR SRR 1A O 2 b

ARHIF G XA HLZE R B A LRRAE SRR 5 6 B R I BT A R EEA AR G A B (181 2) 25 53R 2R
LR NS 5 SD 24k 5 E IE A (P<0.001) ,SA 5 NS H1 SD ¥ 2 4% i 3E 7 AH 5 (P<0.001) , TR SIE
i HA CA 5 VA ZEEAF] THCE 3 EA X (P<0.001) ,CA 5 STA iK% T B3 IFAH X (P<0.05) , HAh PRIk
ZIAAH SPEAR SR AN AETE R E A OGO R, TECH RSB A AR B FEAE A OGO R Hd G P,
TR Chl 22 ] 1 52 5 2 5 53 TEAH ¢ (P<0.01, P<0.001),C. 5 G_ P, T, Fl Chl & 52 i 4H % (P<0.05) ,
FfEEVRRIE 5 S ALRRIE DA RHEZ RIAHSCHEII AN TR, N AEAE B E O R . (HAFLFFE 5L A RHEZ R C &
L NS I SD ¥15 G P AT 54 B 2 IEAHE (P<0.001) ,SA 5 G_ P, FI T 54 2 A1 54 ( P<0.001)
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Fig. 3 SMA regressions between stomatal characteristics and photosynthetic characteristics of Carex muliensis under different

water conditions
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Table 3 SMA analysis between stomatal characteristics and photosynthetic characteristics of Carex muliensis under different water conditions
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Fig.4 Principal component analysis of leaf traits of Carex muliensis under different water table conditions
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