40 % 2 M GRS 40(2): 1-8
2021 4F 3 A Ecological Science Mar. 2021

FIDERE, wek, i, 55 PO =Ml AR ER ST NP R AR R R 22 P[], AR AR, 2021, 40(2): 1-8.
TIAN Xiaoyan, GAO Nan, LU Guanru, et al. Study on the differences of root spatial distribution characteristics of Phragmites

australis in two different water-salt habitats in the Yellow River Delta[J]. Ecological Science, 2021, 40(2): 1-8.

=N = AN TR B A IR T A FEERRFHEES
W

el B B Y MBS, B TEES IEEC AN

1L EMEAKRY, TREFRIEFKR, K5 130118

2. PER¥RERTHEAREEARMEAELEREWEEERTHRN), LAZERFHRRARBRELLRE, PER*K
BigREFHIT, A& 264003

3. MEEIKRY, WEKXFE¥IK, E1F 454000

4. LREMZANERZERARFPREHEEZR S, KE 257001

5. BAKY, BEASEHEH AR, HE 264025

CFZE]Y O T WSR2 76 200 = A R KRR K A AR SE 44 R I AR K ZE e, BRI RAESIFIEZE =, 20 e K
X FR K R A A S 1) 25 BV, WA R L2 S5, pHAE, A EEMRE. B, 0 &ORFE L E MR SR A
Y. BT HESER. GRERY, MAREINER HE0—10 cm) SR KT FE L1, JFEE 20—30cm LEAH
SR e ME, TR R LR U B R RN, SR LA pH A T BRI A WK O BT I R
FFR = 0 5 49 (20.80£5.93) #k-m™?, (35.70+16.01) cm, & /KX /2 ) °F 34 bk %5 J3 FRk =5 40 %31 4 (309.60+39.15) #k-m?,
(91.48+13.09) cm. fEEWE /L b, WIAKX S 23 BN 8. 2. Y& 5B kg 7 ) 2 79.70%. 11.88%. 6.79%
FH1.64%, 17 7K DX P35 A 3K DU AN EAL A2 ) 40 TE LG A9 40 ol 2 66.77%. 8.76%-. 18.54%F1 5.92%. & K IX 3 R AR
Y B AT LE 0—30 em 2, iR AR B E 0—10 cm 12 (68.18+38.99) g-mZ; HIAK X A EAR AW R
AR /E 20—30 cm + )7 (146.57+109.94) gm2. B LSRR, WK S ER T Nat R KA R
(6.38+1.56) mg-g* f1(1.08+0.17) mg-g™*, Jf H Na''5 CI"4p£ii 5 4] i 3 1E A OC(P<0.01). /K K7 45 AR X B b g 11
B8 8 5 4 (2.8240.56) mg-g ! A1(3.93+1.10) mg-g™t o UL ESERLR W A O KR . . KA R R RC L
101 DA B B8 F 43 A0 O8N AN [R] K B PR, 3 A1 2 5 45 B 1 7y R IR B A AR A7 1 3E AL o

KRB U WKL WOKAESS WS, YR
00i:10.14108/j.cnki.1008-8873.2021.02.001 FE4#S: S157.2 XEAFRIRAE: A X EHES: 1008-8873(2021)02-001-08

Study on the differences of root spatial distribution characteristics of
Phragmites australis in two different water-salt habitats in the Yellow River
Delta

TIAN Xiaoyan!, GAO Nan'?, LU Guanru®?, YANG Jinmei?®, LU Feng*, YU Junbao °, WANG Xuehong °, GUAN Bo?"

1. School of Municipal and Environmental Engineering, Jilin Jianzhu University, Changchun 130118, China
2. CAS Key Laboratory of Coastal Environmental Process and Ecological Remediation, Yantai Institute of Coastal Zone
Research (YIC), Chinese Academy of Science(CAS), Shandong Key Laboratory of Coastal Environmental

5 B #A3: 2019-10-20; 1£iT B#A: 2019-12-02

YEBTE T HIEHE(1965—), 2, HdR, Wil, 1RSSR S/ LTS, E-mail: txy1317@163.com
*EEEE: B, 5, BIPTR, M, LRSI A 5 AR E SRS, E-mail: bguan@yic.ac.cn



2 & R 40 4

Processes, YICCAS, Yantai 264003, China
3. School of Resource and Environmental Engineering, Henan Polytechnic University, Jiaozuo 454000, China
4. Management Committee of Shandong Yellow River Delta National Nature Reserve, Dongying 257091, China
5. The Institute for Advanced Study of Coastal Ecology, Ludong University, Yantai 264025, China

Abstract: In order to study the growth differences of Phragmites australis, especially the differences of root ecological characteristics,
between the tidal and fresh water habitats of the Yellow River Delta, two typical habitats of P. australis in tidal and fresh water habitats
were chosen, and the electrical conductivity (EC) and pH of different soil layers were measured; the height, density, biomass of stem,
leaf, main and fibrous root and ion content in different soil layers of P. australis were also analyzed. The results showed that the EC of
surface soil (0-10 cm) was higher than that of the lower soil in both habitats and the minimum EC was tested in 20-30 c¢cm soil layer.
However, with the increase of soil depth deeper than 20-30 cm, the EC value increased and the pH decreased. The mean density and
height of P. australis were (20.80+5.93) stem-m and (35.70+16.01) cm in tidal area, (309.60 + 39.15) stem-m™ and (91.48 + 13.09)
cm in fresh water habitat, separately. In terms of biomass allocation, the proportion of the main root, fibrous root, stem and leaf of P.
australis in tidal and fresh water habitats were 79.70%, 11.88%, 6.79%, 1.64% and 66.77%, 8.76%, 18.54%, 5.92%, respectively. The
main and fibrous root biomass of P. australis in fresh water habitat was mainly concentrated in 0-30 cm and 0-10 ¢cm(68.18+38.99)
g-m soil layer, respectively. And the main root biomass of P. australis in tidal water area was mainly concentrated in 20-3 Ocm
(146.57+109.94) g-m™soil layer. After analyzing the ion content of roots in two habitats, we found the average content of Na*and K*
in the main root of P. australis from tidal water habitat were (6.38+1.56) mg-g™ and (1.08+0.17) mg:g™ respectively, and the
distribution of Na* and CI" had a significantly positive correction (P<0.01). The average contents of these two ions in the main root of
P. australis in fresh water habitat were (2.82+0.56) mg-g™and (3.93+1.10) mg-g™* respectively. The results show that P. australis can
adjust the height, density and biomass allocation of different organs and the distribution of ions to adapt to the different salt-water
environment, which is the typical adaptation mechanism of P. australis in high-salt areas.

Key words: Phragmites australis; tidal water habitat; fresh water habitat; electrical conductivity; biomass
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Figure 1 Sampling point distribution (A stands for P.
australis community in fresh water habitat, B stands for P.
australis community in tidal water habitat)
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Table 1 EC and pH of different soil layers in two habitats

FEX RERElem S F/(mScm?) pH

0—10 2.29+0.10 ab 8.72+0.04 B
10—20 2.19+0.84 ab 8.84+0.16 B
e 20—30 1.73+0.47 a 8.70:0.01 B
30—40 2.84+1.03 be 8.52+0.10 A
40—50 2.89+0.76 bc 8.48+0.15 A

PRHME bR 22 2.38+0.78 8.65+0.17
0—10 2.31+0.32 be 8.24+0.12 A
10—20 1.00£0.11 a 8.56+0.09 C
WAKAEBE 20—30 0.89+0.25 a 8.44+0.04 B
30—40 1.77+0.63 b 8.40+0.09 B
40—50 2.40+0.32 ¢ 8.32+0.03 AB

SPIME AR UE 2 1.67£0.73 8.39£0.13

T AFEVNG SRR PR A SN ) R 2 ) L A 7 3,
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Table 2 Characteristics of density and height of P. australis in two habitats

SHG X FEmis4 WP (RR-m™) Fkm/em SEHRIX FEmis 2 PEI(FR-m ) Fhmilem
Cs-1 12.00 23.70 DS-1 248.00 71.78
CS-2 28.00 14.29 DS-2 300.00 89.03
WKL CS-3 20.00 48.34 WK DS-3 328.00 105.71
CS-4 24.00 41.22 DS-4 352.00 100.79
CS-5 20.00 50.94 DS-5 320.00 90.10
SPIMEARUE (R 2 20.8045.93 35.70+16.01 309.60+39.15 91.48+13.09
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Figure 2 Distribution proportion of biomass in organs of P.
australis Tidal (left) or fresh (right) water habitat

x3 MMHEREERMLUEYE
Table 3 Biomass of different organs of P. australis in two
habitats

WK AEST 2 KA
WAL AWE(gm?) L7/ R EDA A=Yl (g-m?)
TR 403.54+220.65 TR 935.87+160.55
AR 60.1449.93 R 122.81+46.15
2 34.36+15.6 £ 259.89+40.89
- 8.31+5.31 - 82.99+7.80
vl 506.35+242.48 vl 1401.55+137.51
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Figure 3 Biomass of main root and fibrous root in different soil layers of P. australis in two habitats
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AR5 X LB TER, pH SR AR PR
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Table 4 Pearson correlations of biomass and ions of P. australis roots in tidewater habitat and soil environmental factors
BFE pHE FRAVR JUREYR BAYE R Na® JUR Na© B4R K JUR K 348 CI 2R CI 4R SO~ ZiliR SO.~
HgR 1.000
pH{H  -0.549* 1.000
FARAEYE -0.121  0.249 1.000
AURAY) e 0118 0.158 -0.096 1.000
MAYE -0107 0269  0.993** -0.021 1.000
FH Na* 0493 -0.355 -0.075 -0.412 -0.113 1.000
ZifE Na*  0.324 -0.423 -0.109 -0.446 -0.165 0.538 1.000
FMR K" 0463 -0.667* -0.372 -0.042 -0.378 0.100 0.588  1.000
R K 0.356 -0.386 -0.147 -0.310 -0.185  0.605* 0.919** 0.536 1.000
FIRCr 0352 -0.243 -0.070 -0.493 -0.116  0.925** 0,566  0.102 0.572 1.000
ML Cl 0386 -0.442 -0.373 -0.319 -0.412 0.159 0.766** 0.520 0.723** 0.119 1.000
¥ so” 0166 -0.434 -0.316 -0.377 -0.353 0.572 0513 0580 0.466 0.561 0.145 1.000
il SO~ 0.258 -0.277 -0.112 -0.286 -0.160 -0.153 0.460 0.367 0.393 -0.137 0.846**  0.009 1.000

¥E: *P<0.05, **P<0.01, F[].

%5
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Table 5 Pearson correlations of biomass and ions of P. australis roots in fresh water habitat and soil environmental factors

MG pHE BRAYE SURAEYE SAEYE TR Na' ZUR Na' B K AU K 2R CF 4R CI 3241 SO, 4l S04~

mS%E  1.000

pHfH  -0.706** 1.000

AR 0159 0205  1.000

R4 0286 -0.256  0.240 1.000

MR -0.087 0136 0.979** 0.434* 1.000

FAHINa 0072 0195 -0.243 -0.273 -0.283  1.000

ZiME Na' -0.530* 0.495  -0.305 -0.618 -0416  0.128  1.000

FMHK  -0355 0124  0.101 -0.016 0.091 0281 0064 1.000

Bl K -0.168 0.081  -0.437 0.335 -0.343  -0290 0.138 -0.272 1.000

FHCr -0518* 0.608* -0.232 -0.156 -0.255 0326 0350 0.151 -0.035 1.000

Bl Cl -0.647* 0488  -0.110 -0.678*  -0276  -0.043 0.740** 0.259 0234 0345  1.000
FHso,” 0149 -0.051 -0.103 -0.218 -0.148  0.040 -0.159 -0.346 -0.279 0.021 -0.019  1.000
i SO~ -0.204 -0.149  0.107 -0.742** 0083 -0.013 0367 0306 -0.023 -0.265 0.709*  -0.115 1.000
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