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Abstract:  Objective This study is oriented to explore effects of salt-tolerant trees different in species ameliorating coastal
saline-alkali soils for screening trees suitable for establishment of shelterbelts and ecological greening in coastal areas. Method
Three different species of trees, i.e. Tamarix chinensis (salt-secreting arbor), Rhaphiolepis umbellate (salt-rejecting shrub), and
Ulmus pumila (salt-rejecting arbor) were planted in a tract of mudflat of saline-alkali soil in the Songbu Polder on the coast of
Wenzhou. Two years after the trees were established, soil samples were collected from the rhizospheres of the trees for analysis of
particle size distribution of soil aggregates and key physicochemical properties of the aggregates by particle size, including soil
organic carbon (SOC), dithionite-citrate—bicarborate-extractable Fe (hydro) oxides (DCB-Fe), total nitrogen (TN),
alkali-hydrolyzable nitrogen (AN), available phosphorus (AP), and readily available potassium (AK). Result Compared with the
soil in the bare-land (CK), the soil in the rhizosphere of 7. chinensis, R. umbellata, and U. pumila was 0.14, 0.43 and 0.39 lower
in pH and 80%, 70% and 72% lower in electrical conductivity (EC), respectively. The soil particle size of CK was <0.053 mm,
while soil aggregates were formed in the rhizosphere of the trees with the content of soil micro-aggregates (0.25-0.053 mm) being
5.0%-5.9%, and the content of macro-aggregates (2-0.25 mm) being much lower, accounting for less than 1% of the total of soil
aggregates. The content of SOC increased significantly in the rhizosphere soils, but the content of DCB-Fe decreased significantly
(P<0.05), especially in micro-aggregates, which suggests that soil aggregation was coupled with Fe removal and C accumulation.
Soil nutrients, including TN, AN and AP were elevated in content within the rhizospheres of all three species. The content of TN
(1.20 g'kg™) and AN (42.6 mg-kg™") in the rhizosphere soil of U. pumila was 15.4% and 23.8%, respectively, higher than those in
CK. The content of AN (85.8 mg-kg™") in micro-aggregates was the highest among the aggregate fractions in the rhizosphere of U.
pumila. Interestingly, much higher AP contents in silt-clay aggregates (16.4-19.0 mgkg™) than those in micro-aggregates
(10.4-11.4 mgkg ") were detected in the T. chinensis and R. umbellata plantations, whereas no difference was observed in U.
pumila thizosphere soil (P>0.05). After establishment of the trees, AK decreased significantly or by 4.5%—11.5% in rhizosphere
soils as compared that in CK (P<0.05). For all the rhizosphere soils, the content of AK varied in the range of 115.0-216.3 mg-kg™"
in micro-aggregates, which was significantly lower than those in silt-clay aggregates (303.0-342.0 mg'kg™). Conclusion
Cultivations of the salt-tolerant trees can ameliorate saline-alkali soils by reducing salinity and improving soil structure and soil
fertility. T. chinensis, R. umbellata, and U. pumila could all be used as effective pioneer trees for mudflat reclamation projects.
Among these species, U. pumila appeared to be the most effective thanks to its high capability of carbon and nitrogen enrichment
in the rhizosphere soil.

Key words: Saline-alkali soil amelioration; Salt-tolerant plants; Rhizosphere; Soil aggregate; Soil nutrients; Ulmus pumila
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Table 1 Fractionation of soil aggregates in rhizosphere soils of the salt-tolerant trees/(g-kg™)
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Fig.3 Contents of organic carbon ( a)) and dithionite-extractable Fe ( hydro ) oxides (b)) in soil aggregates of rhizosphere soil relative to

particle size and salt-tolerant tree
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Table 2 Mean (£STD) of E,/E; values of dissolved organic matter (DOM) in the rhizosphere relative to salt-tolerant tree
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1R, #hEHERAR Y /N T 0.053 mm K +Fh
PSR4, AR . J5E I BREAS R P A AR B 1 ST 1
T R4 0.25~0.053 mm % AR AKFORL AR 2~
0.25 mm KR, — B, A PR 1A Rk
BRGNS s R Z B, FEER AR
L SR DTN R 7 i e /N & ) E A N

O st A T S SRR A VR T S A AR SR
g =1, A BB A i AR 2 - A R A T
P T LU AL & A, R AN B A A Bk e
B I 25 RV 4R 57 POV R BB A P 3R R AR A 4 e
VR SR R IR AL N . Zhang AEPUNHET AT
B AMCHE 7 £ oK A+ ks i &k BT 2L 4
S, AR T A £ R R AR LA Ak A SR AR T R
FooE e BRI B 2 7R o e 4 PR ) 4
K, HHPEIREYFRZEL R, RAEAD &
ST, AT LR Y P SR AR R e . i #E K
Fei- T K FEAE A KA S A R G AT R AR, Huang
SPNRGE, o R S A IR & R AR L, A
Az JLTTVE R AR AT, A PLERD (L %, A B
s, AR AR PR A PR & R B E S T
Wb, H b A AR R B AT SRR ) B e Y R i TR
63.5% (& 3a)). [AEt, AL LEIN, SkH+FH
RARALL, Tl A SR M bt i SR A Ak B B 0 35 TR,
Fof e 7o 1K 27.8% ~49.3% o I 47 g Y VYA VIR T R Ak
- v P SR AT bt 2 — A WA Ak P e R PRI
E0 Bl b 325 PRt AT ATLAE L R ik = R RUR 1Y) 1A 2R 1
L AR A R AR HR B R R AR I i (HAE A
TP SRR v A e 5 o b AR AR, TR R PR A A R
PH S A v B 4R B 3500 A T B, A B AN G
PR RS (B G DS G ) MiRE
AV, HI Rt w . FAmEgELr, &
fEFR P S K p Ak k1 . fa i+ . mife
- AR £ | BB SRR A AN ) e - TR &
T RRIZER, /NT 0.01 mm /N R HLER LA
et 3, g, BEE T 0.25~0.053 mm
TR A . Bo/Bs 5 RABUE X — 5, S AR bR 1
HER A K DOM Y Eo/Es N 6.2~7.8, WEm TH
+RIATRIK (42~4.9), E/Es (HBK, RRAHL

http://pedologica.issas.ac.cn



5 pd|

FRAGE s YRR R B DA [ £ AR FofAfR s - 398 P SR AAHE 1 B 37 7 53 AT AR 1277

SN, BEGEHEDRANT, KU R
AR RS R . RIERUEYTE S R W
IELE | o3 WA ALY A5 T A A B o3
T AR - 19 A SR 45 ) 1 T R R B
3.2 A[E)ER A FRAR BR L 3 5 40 B 43 7o A AE

A R SR O B AR d B R Y A
TRV A Wy B AR L ) R S B R e A ad e, AR
o 51 220200 T R A B AR AT SR R ) A K TS 40%~
50%HI A 75%EBER . M PR 13 DOM i Eo/E; 12
PR (R 2), RUIRBSRUZED TGS, A5
TAGERNRR. XGARMRMER—2, RErt
BAEAGTERERS T (K 4a)), —BIME,
PR SR A W e PR A PILBT (AN A T ) PR
1T R P SR A2 (AT SR AR ik — 2L A SRTE I, B 25
RIAHLET, EERPAERAIL (oKL s .
RG22 ) B, PRI R P SR A0 3 AT g 1Y
HHERT, i 4a), AR FR SR R A 2R
PR R R R TR M, 1R O ) ik
15.4% 1 149% , 7l fg & N o AR br 4 585 %
Nitrospira , Microvirga . Rhizobium 1 Mesorhizobium
FZHAMIPIREM RR , H EE A0 TR R
PRepr 20271 UG B ARIF S 1 kR B X/ A A+ 3
HAZ T, B ARG R IR R0V A
1K v v M A A R AR BT I D R R RE . AR
RIS A EAAR P[] 220 B8 S AR 58, [T 2 Y
A BRI SR A R Y R R, X SRR
TR E T I, TS 7 BEA R AR B i
VISR AR - el e 5 i R 0, (MR &2
EII N

MRBR#E R AR AT AR R 5T AL
PR A5 00 o i A SR T R R RAORR 3R ) A R A g
Wi AR, PR R B R A A R A5 TR AR AR AR
PR 8 00 A R i R R B A, Hh R
W AR B A A i I e TR
(& 4c)). H A SR A b i A 200 .35 TR, 7T RE
S RN HAT L w A A Sk s, B AU E R
. AL AN, B SR A b i S Ak
WA, JLEE MBI, ik — D R
i P BRI AR 1 5 By 426 mgkg
AR 4 1 58 K A A R oy s e, JE s T
— G IR E (>200 mgkg ). i ER B A A FlR
PYREAR T L v A R, AR BRIE A Bl R AR

TR WITE SR, AR BRI K, ik 46.9%~
73.0% (& 4d) ).

A AE 8 BRIE 07 FR R R rh i o
WEMEN, —BAEhEile B, A s T
UL A Eh IR A 2 TR R IR
MR TR R N R, A R A 3h &
P Ak SR A ) - SR W3 2 RN A LB AY
SAERRPY, W, T2 aa BB IR
Ttk A 47 R s = 39 AT 3R 485 4 - A 9 B b 1 o -l A
Py X R AR SR FFE S AL, T DARE BlA iR A
FREIE Bt #2, A ae ) 55 A AR ) Ak
W ZREYE, bR B 4 i el )R R

4 4 e

BEM TSI BREAS AT A A AT 285 A R T B X
B AR, i RE A E - HEEE AL B LA K 3R Y
PR, 3 BAT D 7 v 98 Uk P B DX A 2R A b . I
W, Bt R R R A RCR R A, ARPRIE A AT
R Z, WAERK . BIRORE, 0 E MRl
SRTMTARA I E] AT B (2a), ARPRIE U T RIEAFR
FRE 2~0.25 mm TR MACE A B AL P B Hr
AR AN, FI . REMIRIE £y BEATE i e
DAY 7 1 L 8 — 2P WL
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