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Root system characters in growth and distribution among three littoral halophytes
YI Liangpeng® , WANG Zuwei

College of Urban and Environmental Science , Tianjin Normal University, Tianjin 300387, China

Abstract: Soil erosion and sloughing is a major environmental problem in the coastal areas. This sediment movement
decreases available farmland, changes stream habitat, and increases the need of river and harbor dredging. It has been
shown that soil stability can be increased through growing plants, but the extent to which this occurs is not known. The
coastal regions of China are mostly saline soil, on which halophytes grow widely. These roots of halophytes can maintain the
stability of soil, and can reduce water erosion and wind erosion. However, root growth and distribution of these halophytes
in the coastal region was very much unknown. We hypothesized that plants with higher root length densities and larger root
diameters should stabilize the soils more than plants with lower root length densities and smaller root diameters. Three
littoral halophytes: Suaeda glauca, Suaeda salsa and Salicornia europaea, were chosen in this study to investigate the
differences in growth and distribution of their roots under varying salt concentration conditions in a solution culture. The
results showed that: certain salt concentration could promote development of these three halophytes; but higher salt
concentration could inhibit their growth, especially that of roots. Under the same salt concentration, Suaeda salsa grew the
fastest, and accumulated the largest amount of biomass. Under relatively lower salt concentration, the length of axial root
and the total length of the roots of all three halophytes were increased; and comparing to the control, the roots of Salicornia
europaea grew the fastest, but high salt concentration could restrain the increase of total root length. For all the three
halophytes, salinity did not induce significant difference on the average diameter of roots, but with slight trend to reduce.
Under the solution culture conditions, the middle and lower parts of the roots of Suaeda glauca and Salicornia europaea were

rather equally distributed, but the central zone of Suaeda salsa roots was significantly increased than the upper and lower
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zones. Salt concentration did not result in significant difference on roots spatial distribution of the three halophytes. The
experimental results show that the saline tolerance capacity of Suaeda glauca was the lowest than the other two halophytes,
and the capacity of Salicornia europaea was ranked at the top place. Suaeda salsa and Salicornia europaea belonged to a
deep root type and its survival depended on water in deeper soil and groundwater. Suaeda glauca belonged to shallow-rooted
types and thus depended on water in shallow upper soil. Different functional types of the root systems of littoral halophytes
had profound influence on the growth and distribution of root system, and this implied that the functional types had formed
different mechanisms to effectively adjust their own to water conditions in the soil during their adaptations. The parameters

of root distribution indicated that Suaeda salsa should have the best capability to increase soil stability.

Key Words: halophyte; littoral ; root system; distribution; solution culture
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A% ARGE ISR HBRE AR 2R A R K, FE R B R AR FRAC VR, R A B A M LSRR 2R A A s N Y
e BE A /N, Tt R R %) oF 0 ) e U T ke Nk b e

F1 HAER 3 FHEEEYME FERSMIREYM BTN
Table 1 Effects of salt treatment on the dry weight of aboveground and root of three halophytes

o Ho LT/ g/ H) IRTH/ (¢/H)
NaCl (ZTE Dry weight of the above ground part Dry weight of roots
NaC
T B T
concentration k3% Sm;fﬁ EL L Hb B B Smllfﬁ 'ﬂi &b b %
/ (mmol/L) Suaeda glauca atcornia Suaeda salsa Suaeda glauca afcornia Suaeda salsa
europaea europaea

0(CK) 0.1198+0.0071 aA  0.1744+0.010 aA  1.0251+0.061 aA  0.02750.0016aA  0.0719%0.0043 aA  0.2213+0.013 aA
240 0.1210£0.0073 aA  0.1892+0.012 bA  1.0310+0.062 aA  0.024420.0013aA  0.0733%0.0043 aA  0.220620.012 aA
480 0.0956+0.0051 bB  0.1621£0.009 aA  0.9165+0.053 bA  0.0183x0.0012bB  0.0618+0.0034 bA  0.1781+0.010 bB
a,b,c FRTE P<0.05 KF E2EF B ;A,B,C £RTE P<0.01 BKF LT B E

[Fi) —AEL R A [ 3 73 6 6 ik 3 B U AN TR . AT

1AL kA AT R A IR O L 0a | oo SO
bt 25 Ehy = =) @ 480mmol/L
RV JEE 9 0, ARSEE L U/ R JEE K 7 240 %§£
mmol/L 3 MU LCHUN (0 SXHA S oal
25 TAE 480 mmol/ L i, Tl 74 IR L (/N ik 2] |: 5 a
TREMKT, Wb LR R R SM 02| /) ;;g 7 T
RO AR R, Rt TR E | D R 55555
KRR UK R BB 0 E AR ox| £ %§§é %§§
T IO L R K, BT A A B R & P22\ Y\
it n B B
2.2 ERRR AT
3% 2 Wl 7E 3 4 NaCl AR HRKSE 264 F AR &2 1 EhAMERT 3 Fhih 48 YR T L 05400

?ﬁ?’iéET?EjCE/‘JQﬂS,/ﬁ\q:‘ﬁ-y{%ﬁﬂggl{k%ﬁ%ﬂ\ﬁg Fig. 1 Effects of salt treatment on the shoot to root ratio of
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P FELEARER A PE T LR HEE o 8 22, 76 = 3 25 14 N S0/ A bl b 2, U ) — A B ) R 1 T e
AHRR A T v B B R S TR R A R M A 5 Z AR IR 224k, 7F 240 mmol/LNaCl Ab##
SRMET AR AR R B B 3G 0, kB TR 2 DGR — e VR EE I A R TR R A K T 480
mmol/LNaCl 57 B £k A0 254k LA B | (H el s RN i35 2 30 ] () F2 B8 %, St i B 1 — 8 Wk 3 Eh X 3k £
AR R AR AR IEVE R T R B ) 6 AR R i A K AV R L E AR Y e . Sh bl AR R B K
JEFIAR V34 B AR A 2 B, 50 L THT A AR 2R T SRR XTI, 156 B AR 2R 0 A R B e A A e
AN BE NaCl AbEEXT 3 A AR 22 734 ELAR AR AT 0 2 (R s ), (A AT e/ N ek 38 JHG v o b el P AR 3R
S-H B ARALE R NaCl AR 408 R s/ 2 25
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Table 2  Effects of salt treatment on the root system morphological characteristics of three halophytes
. FEMRK/em B/ em WP AR /mm
NaCl B Length of axial root Total length of roots Average root diameter
NaCl
e BGE W BOBRGE BOE HR HBRE B MR HuelE
Suaeda Salicornia Suaeda Suaeda Salicornia Suaeda Suaeda Salicornia Suaeda
/ (mmol/L)
glauca europaea salsa glauca europaea salsa glauca europaea salsa
0(CK) 12.0+0.73 aA 24.0£1.51 aA 35.2£2.13 aA  544%33 aA 1455+88 aA  2274+130 aA 0.35+0.021 aA 0.42+0.024 aA  0.5520.032 aA
240 13.5+0.74 aA 29.2+1.76 bA 36.0+2.03 aA 61534 bA 2123115 bB  2632+143 bB 0.35+0.021 aA 0.40+0.025 aA  0.55+0.032 aA
480 9.2+0.51 bB 22.3+1.46 aA 32.0+1.75 bA  447+21 cB 1367+73 aA 1870113 ¢C 0.32+0.017 aA 0.40+0.025 aA  0.45+0.028 bA

a,b,c FRTE P<0.05 B/KFE FEFRE A, B,C ERTE P<0.01 BY/KFE 253 H 5E

M2 I 3 AT LA 3 RAPIIR RS R0 BT 25 . 18 O—dem IR R, 3 FEYIAR 3
FAFAE RIS ER A — 70, BARKILP e BRI, MIEER AL 4 om LUF 42 SR ZE AR R AR
PJEAABAZEAR, BATE4 em LUFRA DA, Z20/0F 0.4 mm IR, ERATREA MR R 704 (H
MR TATEIR MR F LS em LU T XIS em LU R WA RIS, 2 H/NF 0.5 em IR, £
R R Z AR R EZAGTE 16—24 om BFPIRERE N ZEMRR 19 ERRAT R ERA 452 AR AR SR
AN FRERANR AR R B B AR AR ZEA K, Z /N T 0.6 em AR, XU BN T H i 1 R B B E
P Z AR, PR R LT IR BRI . SRR K IE A0 R 3 M AR R E 2 h 4R ( B AR
/ANT 1 mm) A, BARR B EASFIZEA K, 7 A et 20, U W 3 R e i i/ MR &R B AR, IR R KRR
T3 2R B A R AR B WK 7 FFe o B AE I o AAIET 2 R 3 0] Ut Eh e BEXS 3 P AR 22 A9 20
AR AT 35 A5, FURTE R 0 251 T IR A0 LKA sl s B R R 4/ T

Total roots length/cm
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Fig. 2 The total root length of three halophytes in different depth under salt treatment
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JoiN 3 2 i RSP PR 200 PN B R SR TR A BB 5 3 . Y L
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SRR YIAR FR A A0 R AR AT A . AR R 40 A0 i LI S 36
PR, 5t AR Bk G B AR AR R K B RIR &R
AR R X LS HER A — R LR AR E3 RE NaClREMB ARG T 3 ik R R R
YRR B B A AL B () 22 050k, AR R B BT ORER
%#FF,TE/% E\ﬁ E El@ /}5 ﬁéfﬁ Eﬂaij(, %ﬂﬁ /%E'\K E Fig. 3 The average root diameter of three halophytes in
FALALSE T EARAEERMSE T R0 AL, T Fd g 7 g erent depth under salt treatment
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LA B AN S A 5 220 R B E , AR 3 FhiiiEh A A AR FR AR R A A RRAE , AT DA IR
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DIfeRy , AR R TIRER A0 N [F) 38 07 AL ] A2 5% |k A 7 R 1 5% B 05 A 12 L DX R oM A B VR 1) — o] B
iR

MR WA KR Z A RS R IL R 5 SR RK S X REIAR 22 43 A5 A5 0 B 3 2 1 4
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