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Response of reed leaf and fine root functional traits to water and salt environment .

a case study of Fuzhou section of the Min River

WANG Qiuxue, PENG Shuting, GAN Wanyi, PENG Zhengdong, XU Qi, WANG Jie, HUANG Liujing "
College of Landscape Architecture and Art, Fujian Agriculture and Forestry University, Fuzhou 350002, China

Abstract: Wetland plants can enhance their adaptability to the environment by adjusting their leaf and fine root functional
traits. Through the study of the relationship and variation trend of leaf and root traits, we can effectively understand the
response mechanism of above-ground and underground plants to the environment, the utilization of resources and the change
of plant survival strategy. In this paper, 4 typical wetlands in Fuzhou section of the Min River were selected as research
areas, and the dominant species reed was selected as research objects. The changes and correlations of 8 leaf traits and 7
fine root traits ( morphological traits and ecological stoichiometric characteristics) of reed were measured under different
water and salt environments, and the survival strategies of reed to cope with the changes of different water and salt
environments were discussed. The results showed that the responses of reed leaf and fine root to soil water content were
stronger than that of soil salt content. There was significant correlation between leaf and fine root characters. At the same

time, with the increase of soil water content and salt content, N and C:N in the ground and underground parts of reed were
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positively correlated. The C content showed a negative correlation, reflecting the adaptability of reed to different water and
salt environments. The leaf traits of reed in this study could not reflect its survival strategy. In the environment of high soil

"acquisition" strategy, and the survival strategy of the whole plant was also

water and salt content, fine roots adopted the
inclined to the " fast investment-return" strategy. However, in the environment of low soil water and salt content, the
survival strategy of fine root and whole plants tended to be on the side of slow investment. These results reflect the
correlation between the above-ground and subsurface parts of reed under different water and salt environments, as well as
the different ecological strategies of intraspecific variation, reflecting the unique regulatory mechanisms of wetland plants

under heterogeneous habitats.

Key Words: plant functional trait; survival strategy; leaf; fine root; wetland
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Table 1 Statistical analysis of functional Characteristics ( leaf and fine root) of P. australis

Bzt FH{E b 22 He/ME HRME 5 RE %
Index Mean Standard error Minimum Maximum  Coefficient of variation
LRI RN M LT/mm 0.22 0.03 0.17 0.31 14.5
Leaf functional traits ~ M-IEFS%L LI 37.40 22.02 7.8 95.75 58.86
A LA/ (em?) 91.26 43.48 38.40 221.45 47.6
I AL SLA/ (em?/g) 148.49 34.84 94.66 247.40 23.5
MR LTD/ (g/em?) 0.05 0.05 0.02 0.23 105.0
R SR LCC/ (g/kg) 387.75 19.07 346.87 430.03 49.2
AR SR LNC/ (g/kg) 23.80 5.30 15.64 32.47 223
R B & LPC/ (g/kg) 3.17 1.042 1.48 6.290 32.9
AR T RETEAR HFH H A% RAD/mm 1.28 0.30 0.67 1.80 23.4
Fine root functional AR K SRL/ (m/g) 32.10 19.01 0.64 62.46 59.2
traits AR T AL SRA/ (m?/g) 0.04 0.02 0.01 0.06 48.6
AL HE RTD/ (g/cm®) 0.31 0.15 0.17 0.79 49.2
AR & B RCC/ (g/kg) 406.48 29.21 354.64 460.91 7.2
AR A & B RNC/ (g/kg) 10.97 3.57 4.41 19.39 32.5
MBS & B RPC/ (g/kg) 3.00 1.66 0.98 6.73 55.5

LT:MJE Leaf thickness;LI: M EF84L Leaf index; LA ;' T ! Leaf area;SLA : [T FY Specific leaf area; LTD ;M4 Z1%5 B Leaf tissue density;
RAD AR EAE Root average diameter;SRL; AR K Specific root length; SRA: AR i R Specific root area; RTD . ML %5 5 Root tissue density;

LPC .M 7% & Leaf phosphorus content; LNC ;" %1% & Leaf nitrogen content; LCC: " F % & & Leaf carbon content; RPC: 4R & & Root

phosphorus content ; RNC: MR A& & Root nitrogen content; RCC . 484 % % & Root carbon content

R2 RBTEBSHEMH BREROEEXSHT

Table 2 Partial correlation between environmental variables and selected functional traits (leaf traits and fine root traits) of P. australis

k7 SWC SSC
Index r P r P
Dy RETEAR R LT 0.037 0.844 0.175 0.354
Leaf functional traits M 4E %L L -0.552"* 0.002 -0.213 0.258
AL LA -0.226 0.229 0.057 0.766
LT AR SLA -0.173 0.361 0.329 0.076
-2 2% B LTD -0.413" 0.023 -0.031 0.871
R i LCC 0.462* 0.010 -0.098 0.606
A & LNC 0.734"** 0.000 0.245 0.191
R i LPC -0.246 0.189 -0.146 0.440
AR T RETEIR M- 4% RDA -0.145 0.445 0.052 0.786
Fine root functional traits AR SRL 0.627 *** 0.000 0.469 ** 0.009
LR AR SRA 0.625*** 0.000 0.501 ** 0.005
ML BE RTD -0.314 0.091 -0.361 0.050
AR & 5 RCC -0.729 *** 0.000 -0.488 ** 0.006
R E S 3 RNC 0.491 ** 0.006 0.336 0.069
AR BE S RPC 0.588** 0.001 -0.027 0.887

r A R BT RN RS B AT AR MR 2 (R B AHOCHE( + P < 0.05; # % P < 0.01; M * * P <0.001)

P ARSI S AR R ADE SR R A — @ WA (R 3) . MHBAR B S M R A S a A
YRAREE i A A W A G, S AR Al o B R AR A OC 2 AU B S e i AR ke A
FAEA G UARK | LUARTE AR 5 i A S AR 5 i R A A IR A O AR AU S A S
TR 5 i A il k2 AR OG
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£3 AEMNRA ARERKEX SR

Table 3 Correlation analysis of functional traits of leaf and fine root of P. australis

LT LI LA SLA LTD RAD SRL SRA RTD LPC LNC LCC RPC RNC
LI -0.538 "
LA 0.192 0.093
SLA 0434* -0233  -0.011
LTD 0.364" 0.139 0333 0.148
RAD 0.057 0273  -0019  0.022 0.341
SRL 0.27 -0.728"" -0431* 0352 -0477"* -0.077
SRA 0298  -0.742"" -0479*" 0273 -0457"" -0.076 0.976""
RTD -0.326" 0.709*"  0.531** -0.214 0.274 0.017 -0.810"* -0.893"*
LpPC 0.133 0.269 0.095  0.034 0499 -0201 -0419* -0421" 0378"
LNC 0.161 -0.753"" -0247 0231 -0461"" -0.103 0.839"" 0.841"" -0.724"" -0.498""
LCC -0.14  -0.248 0074 0028 -0404" -0273 0.388" 0370* -0.135  -0224  0.536""
RPC 0282  -0.603"" -0266 0269 -0.294 0004 06947  0.633"" -0514"" -0.1499  0.732"" 0421°
RNC 0.165 -0.674" -0469  0.059 -0408" -0.178 0.766™* 0.846"* -0.841"" -0.384" 0.753"" 0.26 0424*
RCC -0.179 0.680"* 0299 -0.09 0.595**  0.148 -0.867"" -0.862*" 0.656*" 0470"* -0.812"" -0.540"" -0.671"" -0.696""

# % P<0.01; * P<0.05;LT: M5 Leaf thickness;LI; M TEFE4L Leaf index; LA ; TR Leaf area;SLA ; LM TAIFR Specific leaf area; LTD: M-2H 41
BRI Leaf tissue density;RAD:*quﬂ‘]Eﬁé Root average diameter; SRL; AR K Specific root length; SRA . AR T FR Specific root area; RTD ; #RZH 41%%
JE Root tissue density ; LPC; ' F B 7 i Leaf phosphorus content; LNC: M i & 5 i Leaf nitrogen content; LCC: M F B 7% it Leaf carbon content;

RPC . 4% % Root phosphorus content; RNC ; 41AR & & i Root nitrogen content; RCC: ZMHRHK % & Root carbon content.
phosp.

P R AR A A R R R A —E AAE DM (3R 3) o AHDCHE AT T A, i R AL i S M B
i ANAREE S R I E IE ARG AR B B i S ik i AR R B o 3 A OG s A AR AR i S5 0 Rk
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g/ SSRITN

NoF 7 25 M b R AR A T A A R (B 4) ,PCL A1 PC2 2390 5 A 48% 1 14.1% , &3 62.1%, 4
—H LI AR LR TR I SRL SRA A, 55 4l A RAD LT LI .SLA LTD N, +HES/KE L& ES
B2 35 M AR PCL fl—, HA 75 SRL . SRA (SLA .LNC .RNC FIik LPC .RAD .RTD LI f945 &5, B« blis
PR E U251 A A TR 5 T 3 K i B AR S D 43 A A 5y — 0, B RS R - g5 AL Y A A
FW
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Fig.4 Principal component analysis of functional traits of leaf, fine roots and whole plant
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