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Effects microtopography on soil water and salinity distr*ibution and plant biomassin coastal
saline-alkali land. HE Wen-jun'?, HAN Guang-xuan', YAN Kun', GUAN Bo', WANG
Guang-mei', LU Feng’, ZHOU Ying-feng’, ZHANG Le-le’, ZHOU Li’ ('Key Laboratory of
Coastal Environmental Processes and Ecological Remediation, Chinese Academy of Science
Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003,
Shandong, China; *University of Chinese Academy of Sciences, Beijing 100049, China;
3 Administration Committee of the Yellow River Delta National Nature Reserve, Dongying 257500,
Shandong, China).

Abstract: Microtopography can utilize resources and promote the sustainable development of
resources by changing the distribution pattern of water and salt and plant growth in coastal saline
soils. Using sampling lines, we measured the soil water content, soil electric conductivity and
plant biomass on the slope of coastal saline-alkali land. We analyzed the factors influencing plant
biomass and root-shoot ratio. The results showed that the elevation significantly affected soil
water content, soil electric conductivity and pH. Soil water content and pH tended to decrease
with increasing elevation, while the soil electric conductivity of the topsoil tended to increase. The
profile distribution of soil salinity showed a phenomenon of "surface accumulation", while the soil
water showed a trend of "bottom layer". Suaeda salsa and Phragmites australis were the dominant
species on the saline slopes. Aboveground biomass per plant of both had a positive correlation
with soil electric conductivity and a negative correlation with pH. As the elevation increased, the
belowground biomass and root/shoot ratio showed a downward trend, while aboveground biomass
showed an upward trend. Soil water content and pH accounted for 68% of root-shoot ratio.
Therefore, ecological restoration and high-efficiency utilization model in coastal saline-alkali land
based on microtopography has broken through the traditional concept of saline-alkali land
management and utilization, and realized the high-efficiency comprehensive utilization of coastal
saline-alkali land.

Key words: coastal saline-alkaline land; microtopography; elevation; soil water and salinity;
biomass; root-shoot ratio
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TR LA 2 TR B fE A R YR, B BCRRE TRA N E, AT R
BelHh, $&m R RACR R AR T TR R Tk R B M EEIRA Y — (BB, 2012;
Long et al., 2016). FhIRHLIIA EETF R I B2 SGE A SIS, R XIRE T iR BNA
B i o VR R AEAE L R KAV H B . RIS R R UR E AR TR AR K B
PR = 25 1) FE (AL, 2020; RRBAATEE, 2020). AR, 78 Sh it i6 FId FE ih AR SR AEAE S5 31X 35
LTI AR AVE ER58UR 2 SN RIFEAZ PR SN &5, 2016). R,  dnfal#h i 2h 05
YR TT RF FHI& A2 I 1 i R A 2 g SR B 2355 R PSS =0 i RS AT 7

I EE I S T R R A7 7 B —E B R R B 2 5 R A s A R AR K
AR SEEAY, FREVEE SRR X T R 1 e R R v Rl 208 D X SRR B R (K% 2=, 2006
ZEFE 2014). T SR o B GE I 9z L, NG, G IR, I IR,
) P e b N TR B 45 16 R O Kok oo b el 2 o i AR SRR, 10 R E A T S i
AR, I — B AR BB AR E8 G TS KR I 8 Xk, eSS R
W& T A FAES RAIE R 1A F I BEEE R A S KA R R AR T %45
ZIRVE FEDR AW RE AN EL AN R, ORI AR A RV BB R AL T N e A E
(A 58 26 (Liu et al., 2020) . 38 B AR SRR 3G 0 K 25 (0% R IR R (O AR DR it 7 2 R AE RS
KL, T FIT-P0Fp 2 B B35 N(Yang et al., 2017;56) $F45, 2018).

TRl R TR 5 32 1 o R P 2N A DX 3 B Y S IS TR PRI K SR A A% S o B3k R A A N
R yA N E R R, e T DUE AR A T e i 5 5 R IR A I — R B
12 Fe A it R (RIS, 2018; BISCE S, 2018). HBFRARTR . PR NB DL T /K ISR Z17E
RAEF SR T AN F SR T K o, 3T 520 K 45 (1) 25 (8] 32 4k (Legates et al., 2011;
Yang et al., 2015), 337K LA 13 B RN 25 O H IR A 1 A, KR RE R &=
BRAE AN Wt 5 5 <ol 2R3 B vt i — 20 5 ) - 358 5 B I 4 AR MR R — M 4,
2019; % HEUESE, 2020). T3 K o FEE 43I OB RUIE 40 I R R i 3R 43 TR A M (Qu
et al., 2021; A %%, 2020), 15200 3G P0iE 1 R FL R B (AR RS, 2019). [RILL, ROtE
Xof 38K R 4 A FIRIF 706 SR At i BERT v R P AT R

B R 7 MK SR mAEYAERE R T ER b AEFZ (AT,
2020), [FIBS 2 PeE AEY A R B LIRS R R, AHE I & AP DR MR B A B il
JEAEH (Fu et al., 2020). HuJE PR 20T DL e SR8 R 7 S P A= 1 1 e 43 e 2 8] 1) 9% & (Qiu
et al., 2019). TEKERATHE SR A TR T Lol i i 4 5 & RS S5 R & i#45,2017; H
eESE, 2019), LAR AR b bR AR i R L 0 BE R 3G 5 A A7 B8 77 DURA B 4y M SR A4 Fh
FR(Wang et al., 2019; 1554, 2020). 5341, AEHYAEY) & B AR AR KRR B _E 520w 25 At
PRICThREMAEAR , JEf s AR 28 R QAL TR I Ho AR (Hayes et al., 2017). [Rlth, B2
E AT RO E G IR A SR R 2 A BRI R AT ARG IEREE A A H
ER (TS, 2013). B4, AR A 7 AR R . R, AR A
B ARG (LTINS, 2016; Yu et al., 2018; Falco et al., 2019; 5% 5255, 2020), 11 X V525 £ 58 b ) fifF
FAAXED o B, AN 0T SR ot 5 I A SRR, BRI Bt T 2 5 6 el b 45 T
KRR Y A R R, DU A AT i S A A S S R R SR R S PR
S .

1 AKX SHFRTE
11 WXL

AIF 50 XA T R ARk 2 Bt 7T = A YIRS 06 05 (3 7°4550™N, 118°5924"E). i%[X.
W& T IRy KRk 2= S, TR, WU, BZEZW . 5 F AT R KR AR JE K.
2019 4F 5—10 ABNMEKERN, MAXSIREHBERN 223 C, HESKIEEZEN
9.1~31.3 C(& 1). Jo&rf Adast H A8 J 349.07 pumol-m™s™,  HI6&H ME s AL 6
N 20.68~538.09 pmol-m™-s™ o [X 5 P b R AKA7 3%, B AL 5 2019 4R R /K BN 503.5 mm,
8 H 4 H—8 H 10 H¥aIpF/K Bk 318.60 mm(B 1). BKSEAS), FHRKE 1962
mm(Cui et al., 2009), 4—6 HZ T 5, 2Rz KAEHEN, JHZHT K] [m) 3Rz G
WD ERE, GIT REWIAEL; 70%M K EFEEERE 7—9 H, 5&FMEN &5 E M
MWK, RAEWKER . £BBTH 10 A 20 em IS K S H HE A0 TG E 2 51 K
35.6%~58.6% 1 45.5%~59.9%. M FIX 5 eSS R Ujiitg #h i o, I ith 3 2N R
gL, BEs, EEME. AN mUL ARSI AT, B IR LM P (Phragmites



australis)FH EE HIHZE (Suaeda salsa) NREM, HEAH B (Scirpus triqueter).
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Fig.1 Variationsof environmental factor in habitat islands of the Yellow River Delta during the growing
season of 2019
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AR B 7R Y5 XA T A [ RE S B TR = A O U R AR 2 56 3l B 1 (37°46/06"N,
118°58'09"E), i MiA1%) 10.0 hm®. A58 5 M A F B3, FAMES S 5P i I /oA
50~9°, YT EREAN NG SR EIE S OKEMEE B E SR, AR 7 F 7R A A
AR, IR R 30°8 7 RIZ R 1.5 m(EIFEWONIEE L 2.7 m by 1.5 m HIEE
2%y, HAKBEE FZE 29 m. ZHMHEHTHWEBEANERR, ARSEEN 1.5 m.
KR SRS TR AR LL A 3:2:1. AN 2 1] 2.0~3.0 m FIRIATE AKX . 42K
X3 K AR 5 L HE K SR AR VAR R 0 e R Rk e B R WK, IR A
IR BIKAAESE o JEIDHEZK SR /K IR 2 B AR DX EE T 268 5 BOUsoK , I8 K e AKX
VERAKAKIR, FEREAT IR A . /KX AREOK, KR SR EHBME AN 4.1 dS'm™, H
BEAACEE A 2.9~5.6 dS-m™\(B 1c). ABES BTN T, 4T RRARH T KA, BEUsH
Ml R AR, Rt IR E AR, PSR E, A FE N RN, B E
Ja, AR A A 21000 m?, SEHEHA A 43000 m*, T A H AT 54000 m,
FKIB AT AL A 55000 m?s
1.3 A ZREIEFISEK X FE )

AR K E KA A SURI R R RN RS REL, 1% R 500 2 SR AL
2%(HMP50, Vaisala, Helsinki, Finland), (52203, RM Young Inc., Traverse City, MI, USA),



& B S A% R 28 (Li-190SL, Li-Cor, USA), 3% & 1 & 2% (EnviroSMARTSDI-12,
Sentek Pty Ltd., USA), Fididt Fdi K A% (CR1000, Campbell Scientific Inc., USA)TEZ KL,
% 30 min TFECFIERATAME . SEK X HL SRR AR B R (Ruskin) EAT M5, AX#8%5F 2h
T — IR

14 FEaCREFFERIE

2019 4 10 H JER FHFEZRIEFI A AR V20 A 55 Ry AT R B S L8 T 2 o IR A LA % 6 2% FF
2k, FEEAELRIREL 4 NEFE(L.SY 1.04 0.5 0 m)HEAT 3L B M ARMIRE RS, AW A
A m AR AR =, 0 m AR AL T3 S KX A ALl FRRBUKTAR . MR EEAR
] AR AL BEALIE X 0.5 m=0.5 m FEJ7, AR WA RIERRIOFIE . sk, WAL a5 B
JIHERETT N I AR 55 HU T B JE0 AN A A 47 43 28R E, 70 "CHET 208 & f5 e A
Y EERE . HNAA 10 cm FIMREYEE 10 ecm — )2, B2 40 cm &b, REREEE
70 CHET 2 EPER T8 I B2 2 58 0~10. 10~20. 20~30. 30~40 cm
(b3, Fodh—E0 0 ERERI AR e S KR, 53 AR RT R I 2 mm 0, 5:1
KA, 43 3R LS 2 A (B i, DDBJ-350F) 1 pH 11 (Mettler Toledo, LE438 1P67)idt 47 + 1%
H 3 N -4 pH 2 .

W 5% DA AT T AR T4 o B B gt AN R AR R AR RS A A
A EAEMERM, W aEMENRENTAEYRRES M. ety
(g-m)=FET5 BT R A 2 F1/(0.5%0.5), MR BV (g-m™)=FE )7 N BT A A
TR Z F/[1x(0.1/2)7], HE =t T A& (e ™)/ E R A E(em?). BRHEEN
FEJ7 A 9 AL B 0P a5 B BN A . AR SRR b AR ) E = R R R
15 HdEarbr

FH B[R 7 % (one-way ANOVA) MR LE 387K 5 . 38 i SR LUK pH E AR R R R
KEJZTHZES, FREE N EAEY S AV E R W L 4T 22 573 0 i . ) S
K7 % (two-way ANOVA) T i FEAN 25 L33k 4. L3 el S5 % pH (32 H 820 . A1l
LR PR G 3 K 3 5 ROR pH 5 Bk B HOBGE AN FRR  SE H  AE R TI .
FIFH Pearson ML/ HT e, HIEEA/KE. BB SR, pH SHRE L m A FIH
Z AN RS . BIESKE. TR SR pH MRS FES . BN
KA a=0.05. 1B HGH BT A SPSS 17.0 B THEES 1T /041, 12 H Sigmaplot 12.5 34T
I, ChEdEN 6 NEE, HE N IMEEARE R
2 ZRE55%

2.1 R[E R 439K Eh 43 A

FIRE R E S T AR SR B R A SR pH ARG 2, B3 FIER 1), BEE S
TR, S KE RGBS, JFE 0 m SFEALERIR A (E 2a-d). FFEETF, 0m
I FEAL T3S K R T AR SRR AL B R EE BN, T8 K R NS . tab,
ARl R AR SR 5 R IK A A A S AR E R ROR, HEREIRE MR (E 2a). 0~30 cm Tt
FERET, 0m SRR n) T8 SR BT HM RS, (A& SRl 50 523 1E 40 cm
T EAEA B E R 2e-h). IR SRBMEZIH2REUER, 1M 0.5~1 m mFELbR
JZ(0~10 cm) 3 B S e, ARG LA 2.40~10.76 dS'm™ (& 3b). 10 #1120 cm +)Z pH
78 0 m B FEALIA B B K IF 3 | T AR S mfE AL, (B A = FEAL pH B 23 7% (K 21,
i)e BB R IR A YE, pH /AR TE N 7.48~9.18, pH BEZE i FE (1A Wr PR A 52 18 K 34
(K 3).

BRI R 5 Z Aol A, s R A IR X S K & pH WA W3 A8 HAE
(P>0.05), {HXF I S RAE BELHYM(P=0.024)(FE 1). @EMNHESKE, HHEHES
FA pH #A B H(P<0.05), AN HEXNHIES/KE, HIEHE SR pH b B E MW
(P<0.05).
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Fig.2 Effectsof elevationson soil water content (a-d), soil electric conductivity (e-h) and pH (i-l)
T AFEVNG TR AR E 2 A R R AR AR 22 7 (P<0.05); ANFIRS FRROR[E — s b AN F £ )2 2 18]
1) 22 5(P<0.05)
Note: The different lowercase letters indicate the significant differences elevations of the same soil layers (P<0.05),
whereas the different uppercase letters represent the significant differences across soil layers at same elevations
(P<0.05).
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Tablel Two-way ANOVA for testing the effects of elevation and soil layers on soil water content, soil
electric conductivity and pH

[T e L2

ZH i +J2 Soil layers ) Az:
Elevation ElevationxSoil layers

Parameter
F P F P F P

T3EEIKE Soil water content 6.22%* 0.001** 3.60%* 0.017%* 0.55™ 0.834™
+3EH 5% Soil electric conductivity 14.10%* 0.000%** 16.41%* 0.000%* 2.29% 0.024*
pH 38.79%* 0.000%** 5.20%* 0.002%* 1.16™ 0.332™

*, P<0.05; **, P<0.01; ns, P>0.05.

2.2 AFEERERE TN A R R

PR By 3T 22 DA ER BRGNS N LR (18] da), 3 R RO AR XS = L Bl A K
BUEHEIN SN S BEAh, 0 m RRRAL AR R A Y . R R R T AR R AN
i BE( 4b). SRR FEBE s R AT KIFTE 1.5 m mRAL IR BIR KM . 0.5 m mfEAl B
LR, 1B 0m mfEABoA B 1% 7 (& 4b).

00 — — — — g0 - D
O &3 H5% Suaeda salsa
O B Scirpus
a
75 O %2 Phragmites 60 ab
S — g
b % be
2 g T
3 o c
)y — #5 w0l
= =1
Z2 B S
Z z
3 2
3
<
25 20
0 L L 0
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f=#2  Elevation (m)

B 4 SRRV A RN i B R4k ISR

Fig.4 Effectsof different elevationson changesin relative abundance and cumulative cover age of plants
e ARVNG RS AN A R AAT £ 2 7(P<0.05),  FIAL

Note: Different lowercase letters indicate the significant differences at different elevations (P<0.05). The same
below.

i FE  Elevation (m)

2.3 AFEEFE N KR E Y Bk b AR

I FE R U T SR ARG R P 2 ) Rk B A (B 5). SRR Bk B AR B
iR R A&, HAE 1.5 SRR R . 1.5 m EFRAL &b % ok AR P& bl
1.0. 0.5 F10 m =FEL BN T 57.2%. 53.3%F01 85.5%, 1fi 1.0~ 0.5 10 m =fEabihit
B3 Bkt b 2R s 3 22 (B Sa). 3 Bk AR RAE 0.5 m AL A B KAEY R,
b 1.0 10 m i FE38 0 T 89.7%F1 84.2%(F& 5b). BbAb, EhithBlsZe il =5 s kkith b A4 m L
543 5o BB F I IEAS(P<0.05), 5 pH £ 5.3 fiAH5(P<0.05), {H5 HHK%A &
FH R MK 6).
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Fig.6 Linear regression relationship between soil conductivity, soil moisture content and pH and
aboveground biomass of individual Suaeda salsa and Phragmites australis

7E: NS RIRTLEFP>0.05)MLEM KR,

Note: NS indicates non-significant (P>0.05) linear relationship.

2.4 ARl REAT R A A R IR T L A B

R L T Y S A EAMGE (A 7). i EEAEYRLE 1.5 m A R
BT HAL R, AR E AR b AR R A B R Ta). MU SRR
FLAE 0 m S FEALIA B B KA I B3 i T HoAh s g AL, 1 HAh =2 b e B3 2= 7B 7).

Pearson AHIC /TR B, Myt bbb 8 F /K AT pH A5 2 I IEAH G R R (P<0.01), 5
e AR 3 L G AR S R B W ) AU DR R R (P<0.05)(R 2) e 5 H3E & /K& AT pH &
F AR (P<0.05), (H5 3 5 2R IEMH K P<0.01), TIEH SRS IS /KERMN
pH 2 B3 FAAHK(P<0.01). Z oA HERE, TS /KERN pH 25 o] i RERE H 10% A0
58%I1MARAk, Wi AT L E R REAR e L 68% AR 1b (R 3). MU, R DL I B AR
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Table 2 The correlation analysis between root-shoot ratio with elevation, soil water content, soil electric

conductivity and pH

N\ LGRS % HE e
240 Parameter & Soil water Soil electric pH Root-shoot
Elevation
Content conductivity ratio
mi#E Elevation 1
T3S /KE Soil water Content -0.506" 1
TIEH T Soil electric conductivity 0.556" -0.412" 1
pH -0.795" 0.323 -0.634" 1
MGELL Root-shoot ratio —0.694" 0.564" —0.509" 0.773" 1
* P<0.05; **, P<0.01.
#*3 WEkE5LEEKERM pH KL TRIASHT
Table3 Multiplelinear regression of root-shoot ratio with soil water content and pH
24 Parameter EX P W R* Partial R
W4 Constant —-306.273 <0.001
TIEEKE SWC 2.55 0.01 0.10
pH 31.87 <0.001 0.58
e AR WR5E H=a+bxSWC+expH (R?=0.68).
Note: Equation: Root-shoot ratio=a+bxSWC+expH (R*=0.68).
3 i #®
31 eyl R AR A T 5 AL A 5 ) R
AT, SRR SR VAR RO R IGR 1, R 2). AN, RUtIEEE T

W 3K A AT ], KA R RETIRE 2, B 3), 10 m @R AEKIX
SR X, HEKERE /T M R EIESKEE 2). HIBRRE EXIT L
Xf 37K o3 FAT B SR (Yang et al., 2015), HBARAECR [ R PIR G L S T R



WM, SR IK IR T RN RE ) B BRI TA], AT s e A 3 T SR & AR (2
HiMF, 2005; P4, 2013; w2 T4, 2019). 2k W RWKER &R KIAEE B2 41
IR AEAN[RIR BE 1) P43 4 32— 20 52 ma A [R] i FE 5 488K 3 & 2= 1998 R (Chen et al., 2020).
AT, EHUITERR R B AGTEIRE LR R A, 2011), N2 KE 3K 7R,
BAERE HIE S K ERAR, 07T X A KA 53R 2 3 S /K B B R8N

RS I G R B B pH REFEM AR, HHEESRE pH 2REN
AR 2). BLAh, AEBER IR E TR SRR ZI(E 3), SR EB AN
(B 2) o TR R 7K A7 3, 28 R R 0 A5 26 0 78 350 T EAR A BN R 2 (Chu et al.,
2018; Luna et al., 2019), BUEFRZE LEED T ER S Atd, K2 TEASEESERE
RERNES, FHAE 0 m SFEAIA R R IME(E] 2). Tt n] Dl i sz 2 K SCEd Pk,
el - 338 R 20 75 B/ IN I X3 BBl N BT K R 23 (8] 0 AT 22 57, AT s ) L 438 35 70 & = 1) AR
(FINEE, 2013). T3 F50E TR S REIRIE, TSRS S RESMIEMIEIL S T
B E A R (E S, 2014). KA3XT 0 m mFEAL 3B PR 5IRWE RS T 3 B 2 (R
&, 2018), [FIR IS TR A B RIS U A 7 g CaCOs5 &5 [ o (1 it Je e
BRSBTS H BRI RASE 0 m mFEA pH HIFFE (AR, 2014, 853545, 2018), 135
R R S5 B A B R L e B A A5 3 L SRR pH R B E I A K
3.2 i AR AR R ) AR ) i B L4y TE P R

AREFH, T3 SRR T SR GE RN ok AE R ALK, R ERE R R
Z R 6,3 2). AERIWFFR RN, EhHUBRER 26 2 Bon i 2k, Hi e E
SN 2.5%~3.6%H1 3.0%~4.0%(H w5, 2014). FhorrE—E R L] DL h i ()
AR (BEEESE, 2008; Jia et al., 2018). X2 BT #hHhBsE 1 kAR R A AT LRSS 40 Na ™ /E N
BIE TR AF T A DUREGT 6 ol B iy Sk 16 XUSE(Zhao et al., 2003; Qiu et al., 2007),
ER I TEAR B L RE AN A AR K 1 1 R et T SRR AR I R 4,18 5). b
Ab, EROX P B — e fREHE A . — 5T, % AT DL s K o IR, 3 o
2 5 1 R o Th R SR B LT SR PR AR R 4%, 2018); B —J5 T, 3 Al LLE T & HPi A
A, Gafd Pt R R R PR 2 20 % B & (155 % /E F (Zhang et al., 2020), RAZHEHAY)
B EM. AN, AW pH 5 R HUBRGE AN EE B Rk AR R (B 6).
T pH ] R I 52 - S5l 1 mT AR T (R B s AR (e A VR AT 51 S AR A M L
EVESR (RS, 2013).

BE & S FE A I T B A B AR i b 2 PR, M s B I s
(B 7), LIEEIKER pH [ HrEIF2m o] LU REAR T L 68% IR (GR 3). HEA AT DL P i
3 T IR SR AT A A A7 R DA X Ah SR 25 AR B i dE i 520 (Wang et al., 2019; HE 4%,
2020). AHFFLH, B EFE M PR 1) Boi ot 2 e gh i B3 o el e £ I sh
MR SEUKI 0 m S FRAL PR B A B RHE L, R 0 m M kb L3k 75 & &8,
{H 0 m Kb FJE B 2 B 22 52 SR OK IX N K AT YR BN IR S, AR 7K 5375 R B O BBURG, 3 5
TR KT P BN RIE B, K B 2 BRI e TAR R, (R R IR K, DAHIIR
B2 Ko AERRFLAE K (CERKREE, 20125 XI55 4%, 2020). 5546, i@ pH i 1 i A=
Y ) BRSO SRIE K T IR L, WA pH AR b A R R
3.3 FET I E I (e R Bl bt A A5 RN v ORI A

- 3gE K 2 B B v B ) EE K] 3 (Cui er al., 2018), VA EE RGN T G HEE
IR ER I R 5 R KA AR R S (E RS, 2019), DURERAE 78 R AR I IREN T K& Hy
NOKHEAT #h oy e LR R R A R SR FH (B SCE A, 2018) . HEZKIRGRL A R P RT3
THAHZE T3 AT ke, T3 EE o0 Bl KB NV R RV A SR /K X, SEEL PR SR Raa, M e
T YT R R FE R (B 8). AT AL A 2 S K R A A A R R I A KR T 4
3K ER 3 AR AN AT LB B2 W A ) BV 2 RN 43 A (Tturrate-Garcia et al., 20165 ZRIVARSE,
2019), & A] DLE I 50 38 H A AL PR 5T 5| AL AE YDA AN D e AR A AP IR 45 56, 2018) . Hiff
TR, &SGR A S PEA R T Y0k 2 50 38 N (2R RS, 2019), 1 AHE 5T
W — B FE R (1) i 3 IR R i T MARE R AR . AL, TR AR R AT DA K SN
eI T AR KA (Qiu et al., 20195 HEAA5E, 2020), (2@t VYK FEHEHIIE N
SAE T 38, E3E I SRR PR 0 (R PR T g SRR R, AR T s s E A T RE
FasE (X254, 2018, B ERSE 2020).
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VIBER SE R FUS K AT AE, ol 7 AR SR 2 [ B IE PR (96 #1455, 2018), WIS
IR AE ET YD BE 2 8] (R A 2 — 2D 3 Ok ER it 3 1 o R LR (TR0 N SE, 2013), 170
BN AGHIE fedt TRAEREWER, FEn 7RIS RACHAOIERE, RN fedt 18K XOK
JR AL CRARESE, 2013), AT AR PE S B e dE AR 25 R geda s PR 8) . it i i o
S 5 AR SR A R OR A A A A DU TG SR R 22 B o i AR R
Bl ) P A% 29 K8 4 1) [T B  B T S IV ER Bt ) iRy A SR B R o A, izttt 1 R
PR AN AR A Sh b 1) AR S R A R B BT — € e R 8 3L
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Fig.8 A conceptual diagram illustrating the ecological restoration and efficient utilization model in coastal
saline-alkaline land based on microtopography construction
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