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Abstract: Soil salinization is one of the main factors affecting soil use efficiency in China. Phragmites australis is a good
experimental material for improving soil salinization. Phragmites australis has a variety of ecotypes, and determination of salt
tolerance differences among ecotypes of Phragmites australis is an urgent problem to be solved. By setting up freshwater and
saltwater treatments, and measuring the growth index and photosynthetic index of Phragmites ausiralis in both, an
experiment was conducted to compare the salinity of estuarine reeds and landlocked reeds, and to find biological material to

combat soil salinization. Compared with the freshwater treatment, the height and transpiration rate (E) of landlocked reeds
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significantly decreased under the condition of salt addition, but the water use efficiency ( WUE ) of both ecotypes
significantly increased. The relative growth rate (RGR) and stomatal conductance (Gs) of estuarine reeds were significantly
higher than those of inland reeds. In the freshwater environment, the relative growth rate (RGR) and net photosynthetic rate
(A) of estuarine reeds were significantly higher than those of inland reeds. The results showed that there was a certain
degree of differentiation between the two ecotypes of reeds during the evolutionary process and that salt stress inhibited the
growth of both ecotypes. The relative growth rate (RGR) and stomatal conductance (Gs) of the two ecotypes of reed showed
significant differences under salt stress, which indicates that the responses of the two ecotypes to salinity are different. In
comparison to inland reeds, estuarine reeds are more resistant to salt stress. The differences in phenotypic traits of inland

and estuarine reeds are mainly determined by the differences in their in situ habitats.
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Table 1 Sampling locations of different population of common reed

FEdh TBURE 1l 21013 ZE FE TBURE b, S G
Materials Sampling locations Latitude Longitude Materials Sampling locations Latitude Longitude
YRDI1 LR AR BT = A 37°45'50'N  119°2'6"E CN2014  WiVLhUH PG E N 30°9'54"N 120°2'24"E,
YRD2 WLZR 2R 38 BT = A 37°44'45'N  119°8'2"E CN2016  #WiVTHUIN PE R HE 30°15'32"N 120°2'31"E
YRD3 IR AR ) = A 37°46'37"N  119°5'13"E || CN2017  LLAR T8 4 25 s 18 37°2'52"N 118°3'54"E,
YRD4 WLZR 2R 38 BT = A 37°47'42'N  118°53'49"E ||  CN2018  LLIZR I 14 o5 i i 37°2'52'N 118°3'54"F,
YRD5 LR AR BT = A 37°50'2'N  119°2’16"E || CN2019 L ZR {2 s idp 37°4'15"N 118°3'36"E
YRD6 LLZR 2R 38 BT = A 37°50'2'N  119°2'16"E || CN2020  LLIZR 366 o o s o 37°4'15"N 118°3'36"E
YRD7 AR AR BT = A 37°50'38"N  118°59'31"E || CN2021 LLZR T8 15 5 i 380 37°4'1"N 118°3'36"E
YRDS AR AR BT = A 37°58'19"N  118°52'40"E || CN2023 INARH & 36°27'18'N  120°40'48"E
YRD9 AR AR BT = A 38°0'10'N  118°57'3"E | CN2024 il 7444 41°5'20"N 122°3"25"F,
YRD10 AR AR BT = A 37°47'34'N 118°26'16"E || CN2026 L TRMAEDF PO 41°1221'N 122°1'37'E
YRD11 LLZR 2R 38 BT = A N 38°2'45'N  118°40740’E| CN2028  IL TR HEMT L 41°1221'N 122°1'37'E

YRD : #7W = A, yellow river delta; CN . H[E Nl , China
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Fig.1 The growth parameters of different ecotypes reeds in different salinities ( mean + SE)
R2 ARESEAERZNERTHINEARATESHER
Table 2 Two-ways ANONVA of the parameters of different ecotypes reed
e g i AR R xS
I FE A g . i
Salinity Ecotype SalinityXecotype
Parameters
F P F P F P

H#EA R A Net photosynthetic rate / ((mol m™2s™!) 1.396 0.247 3.443 0.074 0.615 0.439
IRIEHRE Transpiration rate / ( mol m~2s”! ) 6.511 0.016 ** 2.368 0.135 0.056 0.815
LHLRE Gs Stomatal conductance / (mol m™2s™!) 0.572 0.456 0.727 0.401 2.564 0.120
IR FI AR WUE Water use efficiency 7.939 0.009 ** 0.132 0.719 1.255 0.272
FAXF K43 F5 i RWC Relative water content 2.414 0.131 0.736 0.398 0.298 0.589
442 B chl(a+b) Total chlorophyll / (mg/g) 1.059 0.312 0.009 0.923 0.053 0.820
42 Lt chla/chlb Chlorophyll ratio 1.029 0.319 0.011 0.915 0.053 0.819
WAL Shoot number 1.289 0.265 0.044 0.835 0.114 0.738
R Height /cm 271.093 <0.000 ** 2.393 0.124 0.11 0.741
ARt 44345 RGR (height) Relative growth rate 4.774 0.03 * 130.119 <0.000 ** 0.283 0.595

TEXUR R I 22501, < " ARRAIRI AL 18] 22 5 .3, P<0.05 5« = = " ARFRAN[H] 2H 301 ) 22 5304 1 % P<0.01
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3 WRRSH

3.1 R aE T P A A A 5

1A SIRAKASFA EL , 7E 3R (2.00% ) ZbFR AT, T 11 A2 35 R PO i 80 25 =25 A bk iy R0 B 35 T
A (P<0.05) , 1T 1 RY P S50k = I 15 33.0% F1, N Bt B 2 35 Mk s T B8 32.1% , BRI 3 X PR AR 25 B B P 25 1Y
AR A I FRAT TR B R AT BE AL S A T . — 7 I, S B AR S g A R A YA SR
T ST M RO A R B N R A5 S [ R AR AL N BE ) BR SR TR S I A K i Y B
S A A A7 F A AR B R A AT A P SRR R s S — O T, PTREJEAE SR A R, SR R Y
A GUE KA RE R SRR B B AT h 210 A58 25 A9 ZE B - (0 A 2 B ER e A il
T AR o A 2SR S R e A RRAIR

VOB R AR S WA 4 30 7 ol R R R S e AR A R e (0 TR b, B R e T AR AR RE
£ P e 75 P A A 2SR )l A R A A YT R 25 R P i 2R 2 v e A R ) R B 19.7% A
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TP, QAR , TR S R W AR O RTINS R S Y K 43 R
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Fig.2 The parameters of photosynthesis of different ecotypes reeds in different salinities ( mean + SE)
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Fig.3 The chlorophyll parameters of different ecotypes reeds in the different salinities ( mean + SE)
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