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Evaluation of Salt-Tolerance Plant for Improving Saline Soil
of Reclaimed Land
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Reclaimed tidal area is a great agricultural resource in the world. Improvement and utilization of
reclaimed soil is an important measure for expanding land resource. This study was conducted to evaluate
relative salt-tolerance of plants and its effect for improving saline soil.

Eighteen tolerance plants were selected from China, Pakistan and Korea the climate of which is different.
The emergence of different varieties in reclaimed soil was in order as FL478>Barnyard
grass>Pokkali>Atriplex>Sesbania> Rumex>Alfalfa>Tall Fescue>Ryegrass>Sudan grass. Four varieties,
Barnyard grass, Sesbania, Atriplex and Limonium were selected for soil improvement in reclaimed land.
Cultivation of Sesbania, Barnyard grass and Atriplex were good to soil physico-chemical quality. Also these
plants increased soil organic matter contents and reduced soil salt concentration. Organic matter contents
of cultivated soils of Sesbania, Barnyard grass and Atriplex were 4.10 g kg, 4.60 g kg' and 2.81 g kg'l
respectively. On the other hand organic matter content of uncultivated soils was 2.65 g kg']. As Sesbania
and Barnyard grass were applied to cultivated soil like green manure, bulk density improved from 1.42 Mg

m” to 1.39 Mg m>.
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’6]'/\/\—‘:‘3] W3#& Kenaf, Sudan grass,
Limonium, Alfalfa, Atriplex,
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E
QRER
Rumex,
Festuca, Ryegrass,
Sesbania, Barnyard grass, Pokkali (¥), FL478 (H)
5 1252 3WEOE HFSHAT o4 Ad§ 4E
o] 25¢7F Y3 F Amaranthus, Kenaf, Sudan
grass, Festuca, Ryegrass, Alfalfa, Sesbania, Barnyard
grass, Pokkali, FL478, Rumex, Atriplex, Limonium %
Bermuda grass 145 3WHE o] 28t AM] S

A 150 kg ha', 94t 46 kg ha', 28] 50 kg ha'&
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Table 1. Characteristics of eighteen salt tolerance varieties.
Varieties Scientific name Utilization Country
Ryegrass Lolium perenne Schreb. Forage Pakistan
Medler Mespilus germanica Medicinal
Limonium Limonium tetragenum material
Tall Fescue Fesuca arundinacea Forage
Atriplex Atriplex triangularis Vegetable
Elaeagnus Elaeagnus angustifolia Fruit China
Melia Melia azedarach L. Tree
Amaranthus Amaranthus paniculatus Vegetable
Rumex Rumex acetosa L. Forage
Sudan Sorghum sudanense
Alfalfa Medicago sativa Green
Sesbania Sesbania rostrata Manure
IR
FLAT8 Orysa sartiva L. Crop Philippine
Pokkali
Kenaf Hibiscus cannabinus Pulp USA.
Barnyard grass Echinochloa crus-galli var. F X
orage orea

Bermuda grass Cynodon dactylon L.
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Table 2. Chemical properties of soil before the experiment.
Soil depth Salt Na* Ca* K Mg Cl- SO+ POs*
cm % cmole kg mgkg'
0~10 0.74 15.95 2.03 242 572 1,017 589 0.16
10~20 0.74 10.32 1.16 1.37 3.86 1,030 407 0.13
20~30 0.74 9.15 1.14 1.30 3.50 939 402 022
30~40 0.75 11.31 1.32 1.54 3.90 1,107 396 0.14
40~50 0.77 10.50 1.33 1.65 3.81 1,093 377 022
NH/OAC(pH 7.0)2 2 FZ3o ICPZE, <AL Al 5 == Sesbania’l 1.7%Z 7} =goy, U&
Lancaster¥, T-N+ Indolphenol blue 2.2 2435t B 1.0%E }33Isith
o A=A B HeSOw-H:0: g4 &3 F Table 4= Ryegrass 5 8%°] &< dd& FJE}
SSSA(1996) ¢} TR7IEATLE EFEAH(1987) FXE XE o3ty WT AeEE EBlste] 40
Wl JREe 2o A ok AN F AAFF HBANS B2 9 2
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FTE 03% IMFA 911 g 05~07% INFAA
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a7 gE@T FWNA FPH 18F 4 Wol

A g3t ZAL
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of AFS HAEES AL, UHA EES] T
Eo 545 EAth Table 32
Lo mE dotgz

Aoty 7t

L wobgol MmH ¥
=k = 4E
=]
=

=
[e}
g ol

°
oo s

=54

~0.7% BMFAA 536 g, 07~1.0% INFAA=
352 g | th Rumexs ¥% % 03% 7ol 941
g, 05~07% TNl 995 g2 F7het e, 0.7~
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AT 455 goldth Atriplexe 9E¥LE 03%
ANl A 2860 g, 05~0.7% BNFlA 2740 g, 0.7
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Table 3. Germination of different varieties in salt concentration treated seawater. (Unit : %)
L Salt concentration Germination Salt concentration of
Varieties .
of treatment rate germination limit

Ryegrass 0.7 80 1.2
Medler 0.5 20 1.0
Limonium 0.7 80 1.5

Tall Fescue 0.8 80 1.3
Atriplex 0.8 80 1.2
Elaeagnus - - -

Melia - - -
Amaranthus 0.3 75 1.0
Rumex 0.8 90 12

Sudan - - -

Alfalfa 0.7 90 1.2
Sesbania 0.8 80 1.7

IR 0.7 85 1.0

FLA78 0.7 90 1.5
Pokkali 0.7 90 1.5

Kenaf 0.6 80 1.3
Barnyard grass 0.8 80 1.2
Bermuda grass 0.7 80 -




176 VAR - A% - Li Jumei - o Sul - w3kl - AR

Table 4. Nutrients components and fresh weight under irrigation of different salt.

Salt con. of

Varieties . Fresh wt. Na:O P20s T-N
irrigation

% g %
0.7~1 69.2 124 0.64 129
Ryegrass 0.5~0.7 85.2 0.99 0.70 0.99
03 91.1 0.61 0.69 0.63
Bamyard 0.7~1 35.2 1.32 0.88 0.92
orass 0.5~0.7 53.6 152 128 091
03 65.2 0.88 1.08 0.67
0.7~1 537 1.50 0.93 1.37
Tall Fescue 0.5~0.7 65.7 1.01 0.85 1.06
03 66.8 0.72 0.78 0.79
0.7~1 774 8.65 125 148
Rumex 0.5~0.7 99.5 458 1.29 1.50
03 94.1 142 141 2.16
0.7~1 115.0 151 1.04 1.30
Sudan grass 0.5~0.7 151.0 143 1.39 1.83
03 202.0 121 0.58 121
0.7~1 455 275 0.80 1.72
Sesbania 0.5~0.7 50.5 1.69 0.46 2.20
03 119 0.69 0.70 2.69
0.7~1 2230 8.71 1.06 232
Atriplex 0.5~0.7 274.0 479 0.52 1.40
03 286.0 4.80 0.67 1.89
0.7~1 70.1 10.10 0.56 332
Limonium 0.5~0.7 96.6 0.88 051 197
03 110.0 721 053 2.58
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Table 5. Emergence of different varieties in reclaimed soil.

Varieties Emergence rate(%) Varieties Emergence rate(%)

Limonium 30 Rumex 50

Alfalfa 2 Barnyard grass 30

Ryegrass 10 Sudan grass 2

Tall Fescue 10 FLA478(Rice) 70

Sesbania 30 Pokkali (Rice) 30

Atriplex 30 Kenaf -
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Table 6. Growth evaluation of different varieties in reclaimed soil.

2002: Liu and Pan, 1999: Zhou et. al, 2002). 12y}
BYAES F71% 2E TAX YA ANEE

23 Qo AES HAME Aolo] B Agshe
9 % o

1348 7HA AL A2 Ee Z7)9 92
FA01 BE Wol vF Yo, AEA FolA
2 dFeEe sXEe A8t gAEn ofd o
AAES A7 93 7T el dAaLe AE
A WrRAA R E K" Na', Ca®', Mg", CI, 5042’9}
2 AdFE wEsH 0}7%} AEAY dRE 949
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Zhao et al. 1995).

Table 7-& Barnyard grass, Sesbania % Atriplex,
Limonium 5 4%¢ A& ESI yhA EFe
2 7R AES AS F70d vHud Aot EY o
TEE YUA EYC] 096~13% WAE HAIL
Barnyard grass A H|7+ 0.69%, Sesbania | HlT+=
0.54%, Atriplex AW+ 0.88%, Limonium A|8]++=
0.89%°) ATt A &Eo] A=Y A= IFEEEC] AF
717 B RAHA KFANEES FHAII=,
Sesbania, Barnyard grass, Atriplex 2]& #u] E 49
F71% FFS ztzF 410 g kg, 460 g kg ', 281 g

kg' o]tk W, UtiA B {718 FFS 265
g kg oItk EY el W A5 Adazke

SesbaniayBarnyard grassyAtriplex® Limonium® <
oAt EY fF7E9 HEAS STUaFdE
Barnyard grassySesbania)Atriplex)Limonium®] <= 9]
At TAAY A Sesbaniaz ESY IS 7HAA7)
A, EY 78S S7H7IE © o] AiFes &
#7} Zth T3 Sesbaniat FHAEE AWl o
¥ A z‘;:}ako] =o} EOE u]g

=
=
3 EF B4 MACIE Foh FF WY HuAEE

Varieties 10 days after transplanting 30 days after transplanting 50 days after transplanting
Amaranthus +H++ + -
Kenaf ++ - -
Sudan grass +++ - -
Rumex - + -
Tall Fescue +++ + -
Ryegrass +++ - -
Limonium - +++ +++
Alfalfa +++ - -
Atriplex - 4+ -+
Sesbania +++ +++ +++
Barnyard grass +++ +++ -+
Pokkali(Rice) +++ + -
FL478(Rice) +H++ ++ -
Bermuda grass - - +

++++ Grew well, ++ Half dead, + A few survival, - Nothing
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Table 7. Soil chemical properties on plant cultivation in reclaimed field.

Item Non cultivation Barnyard grass Sesbania Atriplex Limonium
Salt(%) 0.9~13 0.69 0.54 0.88 0.89

pH 7.1 6.99 6.94 7.07 6.8

OM(g kg™ 27 4.60 4.10 2.81 275

482 F de AR 7|HET Zhao et al.(1995) 9] < 98 HEE e AEA HeiFol tE #Hute
B3 osE Azvhiols EGFT % FUYAEE  F8T A0 449tk Table 9= WEH N2
g 7 ste T EdEdd A 230 3 /71 & EYNFS 98] Sesbaniadt Barnyard grass
BYY ZU, FALEE FU, $AUE 4 EFY AsEA A% wAME 4B sg4r une
3} 2o @ THSAAEEE SUAA B F el Aotk P05 $ % Sesbaniadh Barnyard

Table 82 Barnyard grass, Sesbania, Atriplex 2
Limonium % 4= W3 437] BiomassE U ERH
Z o]t} Barnyard grass®] AAZL 121 kg m™”, AE
L 048 kg m” ©]3, Sesbania® AAFE 155
kg m”, AEFS 068 kg m“E g @k
Atriplex®] AAZL 104 kg m”°, AEZL 042 kg
m”® °]91 1, Limonium¢ AAZFE& 1.04 kg m”, A=
& 032 kg m” o]tk 23S SesbaniaZ} 80~145
cmZ 7+ 7T

grass B A% F719 ERO0, T-NE {27
%5710 Wb Faolgle

o
w29 FUIAES AS dARE Agd ZolE

oZ

Table 102 Sesbania®} Barnyard grassE vl 3}
MetF A7 sH2 A& A5 Jeld Zeolth
Ald A EY¥e pHE 7.39A0° 4 Sesbania$}
Barnyard grassE A Hj3F B2 pHE 62~7.09 W
A2 YeriTh POs FFe A1F A 625 ¢ ke 9
A0} Sesbania®l Barnyard grassE Al&3 A3 7+
7t 761 g kg, 781 g kg 'O 2 FIElATh dubA o

YN Aol oat EAMT 52 AF L2dA 2 7HA EFS f718 FI D2 gl v
= WadaE AdS et dUdd 3 AR AN A B T-N g 09 g ke ol AA T g
< BYsHA Wdd 3d JrkE AAEdTh A A AES ANETEN T-N o] 24~34 g kg
3ARE EF @FEsb 478 dS m'Y TRAM HE 02 Zrldkgnh £718 S W9H HES Ag
2o g2 ME Sesbania, Barnyard grass, Atriplex £ sto g M AlE Ao Hste] oF 35% =713t
35S IF 2 oY AME Tt EG AFAEES A liyas et al(1997)2> 7+HA ARFEFN AAAE&3%
f 5t th. Sesbania, Barnyard grasse 5] st A= (Al =npyof, dutot, D) Aol o)F =<k 3}
Rou Atriplext 39 =& HalFoz Qg sl stiistel] tigk A5 s A H A& Al
7F A S 71WE w7 Il A, B ONE zutols 29 A8 A & EC  7HEA Na',
Table 8. Biomass of 4 varieties in reclaimed soil.

Item Barnyard grass Sesbania Atriplex Limonium
Height(cm) 75~120 80~145 35~42 10~20
Fresh weight(kg m™) 1.21 1.04 1.04
Dry weight(kg m”) 0.48 042 0.32
Table 9. Seasonal change of chemical properties in plants.

P20s T-N CaO K20 MgO Na:O
%
Early stage 0.73 292 045 339 0.92 042

Sesbania Mid stage 0.92 1.81 0.31 2.87 044 1.19

Late stage 0.50 042 0.31 2.58 0.22 0.14
Early stage 0.62 1.74 0.04 2.96 0.44 0.82
Barnyard grass Mid stage 1.02 133 0.40 2.24 0.25 029
Late stage 0.73 041 0.13 247 040 045
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Table 10. Change of soil chemical properties by plants application.

Item pH EC P20s T-N OM Ca K Mg Na
dSm’ g kg'l —————————————————— cmol kgI ——————————————————
Before experiment 7.3 4.8 62.5 0.9 113 25 1.1 6.1 2.0
Sesbania cultivation ¢ 5 09 76.1 34 173 36 19 48 31
+ application
‘Sesbania cultivation _____
6.2 0.2 74.0 23 12.5 34 1.1 43 24
After  + non application
€Xp.  Barnyard cultivation
o 6.9 0.6 78.1 24 149 3.1 14 4.5 29
+ application
Barnyard cultivation
7.0 0.6 59.9 19 13.1 3.6 12 4.5 31

+ non application

Application period : Blooming stage

SAR, pH7F SolA3 A A Al EYFEY o]F s AP R 2AE sEvEe] 598 7
2 ESE/do] Folxltky gtk Eg Zhao et HA = A WEstE g 7Rk Rg Hgrisol
al.(1995)% 9HFE Sundae salsa® m’% 1559 A= FAZ AAo) ol AA/EE A=
30FE Aom, 20~30 cm EAE Naol z+7b 45%, g dof, A E B B2 A% B &
6.7% AALTHIL stlon, dFARE niF 1555 4 ol sheby EAFY. AdEFER ALV AA
AsHH EFFT Naol 1% AAHIL, A&ES AAA d H e NSk 5 TRHHALE dE et sjof
%OoW, Na ¥%7} 23|8 38% S7Istdthay HA st o &ol A7 wEolth EE, tiE ZHHAY
Ei4=2 o] HiLA FZ 717HESt FAlel o] FojHo] wat o]
Table 112 Sesbania®} Barnyard grass& #uj 5} o it AAZRC ALyt =X E3 o8 L E
SHIE A& & E A4S vERd Zolth Al A

g A Eg £4YEE 142 Mg m ooy HHR B FE HEs FAjoly, WHo| Hof
Sesbania®} Barnyard grassE A|&3 E%ke] £z TE3 zIdEAE {3 =4S FHStZ AA T
ZE 139 Mg m® 2 t& Yolxt}l Sesbaniadt =8 7L olHY EY F g Fol =of BEg =
Barnyard grassE JH|EZE A|L3F 7]7Fo] FHol & A% dti(Lado and Benhur, 2004), T3 ZFH X &=
g4 MFaEd dade Fodel AAEFA FAARE Eke] Fxrb 2R Zot B T4 o
Alg 29 Fde 2371 422 AZ4"EY Ligt my 2 go] oketr] wiEol 7HH = AjZko] At A
Zhu(2002)= W8 A= Aistd, A=349 & @o] o]Fofxl Xl AT oty EFTol ZolA
Hog EY f7Ee HAXAL=E FUhsti, EY 7] Atk A ANA g JFES AAtetar, I A
AE SFol A EG =8 B setalo] A 2H3E FFAI7I7] fEiAE old EES S

A0y S 9F gl NGHNES 249 39 £ FY/IEE AdsloF Brh(Yan et al 1991
B3

7+ Awe A3, 0~15 cm o &4YEE 1.73 Wang et. al. 2000). ¥+RET 7HHAE Y3 5
Mg m* |4 161 Mg m”, 157 Mg m 22 o}z SARE AHES] SsiAE A HEsE fg 7w
J, EFFFE 47%9% 62% =R oH, 15~30 cm gu7 Bastth 7ZHAAE A WHORE A
ESAAN EFTIES 44 12%9 19% S 718k AL F e 7IME A4S, oA SHCA B
o H skt NFATE Fhsteiok gt

Table 11. Change of soil physical properties by plants application.

Item Bulk density Solid phase Liquid phase Air phase
Mgm® %

Non application 142 53.6 14.0 324

Sesbania application 1.39 525 29.6 18.0

Barnyard application 1.39 524 34.6 13.0




180 VAR - A% - Li Jumei - o Sul - w3kl - AR

>,
)

9] &3 E&2 FL478(H))Barnyard grassyPokkali)
Atriplex)Sesbania)Rumex)AlfalfayTall Fescue)
Ryegrass)Sudan grass®] 0]tk A A E el A
AE&FN7HA A&o] 7h5d A ES Limonium,
Atriplex, Barnyard grass @ Sesbania £ 4=9°]3ith
Barnyard grass®] AAZS 121 kg m”, AEZL 048
kg m” ©]2 T} Sesbania®] AWAZFL 155 kg m”, A=
& 068 kg m”2 Mg BoH, Atriplex®] A F
& 104 kg m”’, AEBFL 042 kg m ot} 1
Limonium® AAZL 104 kg m~, AEFL 032 kg
m 0] 9t} Sesbania®} Barnyard grassE A]L&3F 23}
QSIS AP A 625 g kg ol Mgt z}7t 761 g
kg'. 781 g kg O FUtAT A1ETHES AY
A E%o] 265 g kg OIUAT NI AES A&
O BN 281~460 g kg ' 22 FUbeATh FHH] A4S
A E S£AYULTE 142 Mg m o2} Sesbania®}
Barnyard grassE A]£3F B9 £ U= 139 Mg
m 2 Yol th

2l

g = d

Mo
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