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B E EBRRradRRERENSMEEUAMEEERRE RS EHRE. N
A IR RE R — 0, = EASBIMRL, A 1991 I, EILHF RGP EHR B L
FHTHEFAEFAR S REHR. 8RR L aPERRMG IR LA KEFAR 4L
BHESESKEHERGELZEY 104 AU EERMERTH ISFU L BFF=BR
BRRAEMREN 1LSEULE, 2 HEAEFAES LR TBEEURWERTEREAE, TG
FHBERR AT & T BE R AE, 0~ 20em BHEAFR N HE KERALE > IF
BEE4HE > BRFALE; T 0~ 100cm TERI N HEKEFALE > BEERLE >
A#ERELARE, REFHRBFHN SAR. Nat/Ca* F 2 FRFEIRMEI. 3. 2ERI ARLE
MR TSHAE: HHFKEFERESLE 0~ 10cm L E22ARBAEAASEILF YHERE
BESERFENEEZ M, GNRERIFE RGBS TR ENB. NP IEY yEH
kB LM > HESELE > BERFasE,

x@im et BEEEKES

hESES  Ql43

Ve W R & RS BB R R BE SR AL 134T T IR A R, IR Ak
TR AR A o AR R DA S, R S, AR Y RO AN (AT A S EL A+
SrAE, AR B, BATE R T HEKEFAR AR, SEANBERFERRLE
LT OB, TR T iR R B R EE KSR AR R IR, # AR LSS
FUHETHFEEARLHLSEBR LZWAET, BUSTSARBEN LR LR RBRMEE K
ettt .

1 ARk

1.1 R
R 3 N (1) HEF/KAEF A (14ha); (2) HE BRI HAE (Tha); (3) AAEE WRFE A (Sha). A

WehE B #8. 1998—01-12; Y FI48 2R H 31 1998-06-21
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R R A IR (R 1) BB — B LM B o, BT A3 248 ha B 300kg 5. 11.25kg R K,
KA, HE KR ALE S ERF ALY 4500kg/haffRHEAK S, BEKEFAE G SHER
B BAEAL IR AE B LL 7500kg/ ha I EREFTE S, REF AR LR, AFARERAEALESERFA
K FRRCE [ — E R, PR AR SR, R RN AL B R AL 8Os, T R A S R i — B, DLEITS
FHk BETHER, HBET4A 20 BABMAERE L, ARHERTHRENE RS, 5 A 25 HERTZERE
KB, £7 AK BEKEFEE5ERFARTEG X KR 70cm. PEEFLEBIE 4 A 20 A HF
P AUE— SRS H HEH.

F1 ST RERMR

Table 1 Some chemical properties of soils used

TEE ma LR WEE wgp  SHP
4 m Salt contents Depth of BEHLER Total Alkali e Available  Slowly
Treatment (e/ke) profile Organic-C hydrolyzable N Toul P P available P
0~20 0~100  (cm) ©%8) (kg  (me/ke) (e/ke)  (mg/kg) (mg/kg)
(cm)
0~10 2.85 0.25 21.3 0.53 493 4.99
HEFKME 482 436 10~20 1.35 0.15 16.8 0.50 3.52 3.78
20~40 1.51 0.16 11.0 0.53 3.32 2.36
0~10 2.85 0.25 213 0.53 493 4.99
Rt 482 436 10~20 1.35 0.15 16.8 0.50 3.52 3.78
20~ 40 1.51 0.16 11.0 0.53 3.32 2.36
0~10 3.11 0.27 19.8 0.52 497 5.90
H&21E 433 3.79 10~20 1.39 0.16 16.7 0.49 3.76 3.32
20~40 1.40 0.14 10.7 0.56 2.90 2.90

12 RERSHFHE

1991 48, 1992 4 FE 2% 2 4F $E4T E /K, BRI 55 8 IR SR 4 00 FH AR08 1992, 1993, 1994 4R £ 52 3
T YERRKAFEW A% S BE QBRI

TRAVRRERRESMMRE: 2RAEMEFRE HRRAEMREE, 288 HCOo,—
H,SO, % BB 0.5M NaHCO, ¥ 28l Colewll—P J % B3 P ¥ (0.5M NaHCO, 17K 1:1004% %
16 /M) 5 B3 K 1mol/LAr ¥ NH,0Ac BIR— KL A B A 1mol/ LI HNO, B — kM8
B3t pH A pH bR (K 101)5 AR B THE R % AL 8 07 .

2 HR50e

2.1 K BEETRBHEIIHEAEER

2.1.1 k. BT HEWS PN EEE S HE/KEFAEE TR HE G0N
H, EEMEH. BTEEKEFALETHMRELEEPE KB RAaE, ERndtT -
HOKBMALRE., —SoihRY, MELESKBENEE. fYYRERES REY. H
HEERF ARG 0~20cm LEAKRBEFRETEN 16.31cmol/ kg (ZFHE N 4.33g/kg) ,
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KEFAEESLAEN 16.50cmol /kg (FEHE N 4.82g/ke), BREMSHEMHEAK, B
HEKEAEEATHBHE, MPEAFEHESPRENALE (R2). NEHHFLEKE
BLRE,AFEE, 219914 6 H 6 Hf 19924 6 A 17 HHREEE R, BF KK AT A4
HeHF RS 30.1cm F 27.2cm, i 555 24EHBFB L R N 19.0cm 1 14.3cm, F 8
KETHHFEEKPHBEEHAKES.

®2 HEK RERBEELR

Table 2 Comparison of salt injury on seedling of sesbania in waterlogged and upland systems

H # & % HEFKEFE
Upland system Mixed culture system
m H £ )
(%) of fish and sesbania(%)
Ttems Year
R oy
1 I 1 I 1T il
Average Average
1991 7.8 13.1 154 12.1 1 3 1 1.7
MBI
1992 10.1 9.5 134 11.3 2.0 1.0 4.0 2.3
1991 3.1 23 39 3.1 0 2 0 0.7
WHEEHR
1992 5.0 35 4.5 43 1 1.5 1.5 13

* fE LD G RFE200%K, IKE A

212 ARABRNHEREBEEEKKERN ABREH OFKEFAEAERHEER
FOERERBEEE, £ 1991 4F 6 A THWE, HEBHENARKEK S, MR Z2HiEK,
KABEEETFHRAKRGYA S RELGREFRFAEHRYE B I 4 KAKER.
1991 4 8 A 20 A HIEW &, KK /KERTE 60cm L4, BHERY HE W E 3~4cm, K
ERGEHIFERE HRERREHEILE TRERA/EBEHF (E3). 1914F10H 20 H
Wt H A S Y, AR K E HE R 56 ha mHEF R 1566.90kg, R 54N 1183.65kg, HEH
KB RFREN 1.5, 1992 ER2/EHFE ha 78 1020kg, HE /K FAE ha =

R®3 HWK RESHHEERGESE"

Table 3 Fresh weights of lateral roots and root nodules in upland and waterlogged systems (g)

R B &* v %
5 R Culture Fh Sample

Average
Tierns systems 1 2 3 4 5 6 7 8 9 10

1991 48 52 50 51 50 49 50 50 50 52 5.0

B R e 1992 51 53 49 47 49 42 30 58 56 6.1 5.0
BHE 1991 503 547 554 368 493 465 487 463 494 522 49.0
(&) KH SR 1992 431 479 532 276 383 40.1 492 356.1 502 53.6 459

1991 12 13 12 10 1.1 12 13 13 13 11 12
R LR 1992 1.1 1.0 13 11 20 21 31 42 43 4] 2.4
BE 1991 20.1 197 189 210 247 203 19.8 19.0 203 2238 20.7
(g/%%) ki

1992 19.1 212 173 151 232 191 187 192 20.1 16.3 18.9

1) FH £ R90000%8%/ ha, /K F1600008%/ha, FALIRE LR FE105K.
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HEH 1470kg. EEWFEHRRER, HFKE T AXBEF-EHES THHE 2.
2.2 A[E AR AE xS R £k YR IR

FEAFSSIEEY SRS O HREELY, g+ K ERE =R M5
RIBEHEAY, EILER, ERFARBEEL LER—FRENURBEY. £8H
FHAKC RN, HEKERAESLER RERAHHESERFALSEEBNERE ™
AT REESR, il 3 ER ERET, BE KSR ALIEN 0~ 100cm # i LK
RERTERETHMEHAIAE (RS, Z 194 EK BEKEFALHBEHELERE
63.1%, BIRFF ALK 53.7%, M RYEHF R RN 9.8%, B EEHERMA - L, npE
R I M R B STk, AP B X 138 0~ 100cm 2B mAEA—BL. T 0~20cm
TRKHE. BESERFAMBERSFIM 60.1%. 51.0% M 50.1%, KBk T HH 2585k
fEEER N EER WA HE LA, M EE S K D,

®4 TRRMFEAXIHNSBRETN

Table 4 Salt contents of soils in different culture systems (g/kg soil)

N H T HE AEKETESEE DERALESHE ExRfatfsdn
Test Depth of Mixed culture system Upland Single fish
soil profile of fish and sesbania system culture system
i {cm) (8/kg) (z/kg) (8/kg)

0~20 4.82 433 4.82
0~100 4.36 3.79 4.36
0~20 2.27 4.01 —
0~100 3.40 3.67 —
0~20 2.51 — —
0~100 2.30 — —
0~20 1.92 2.12 2.37
0~100 1.61 3.42 2.05

1990

1991

1992

1994

SAR B R BiiEigih ok B R EBE AR, Na® /Ca’ " 72— & £h 2 ¥ 1 78 BB py W] S i 4
WEKY, AL 3ERHER SAR. Na* /Ca? " WALR B T HFEKEFRARGLH
TaRHTEEE LR (B 1), B HE R AN P55 EH 5 R e 6 &
L, EHE K E SR T A BN A m K SR, HB K EE R, B S B maEK P
TAHEH , E#H/KIE 0~100cm L2 2RHEHE, TAEREH TREENURER
WMHE, R B AL, EEANBANIEEL2 TH: ARBEFKESREESFEYHUE
B 7500kg FEFFIEH, (Bl TAKEHEREREBERE T 21E, EXEREFAEKELGT
BT R, BT HEFKEER T EHEZENRRER D, BT HERRRWA, FE
NRRAE#T PIERE R, A HFKERAREERRT TERFALE,

23 KEBELEEMERENRSHTIFISAOR N

HEKEFARASMESAIREE, Bm+7240 280, REdEBHELHWES
BHBREENRSABEETMEX.

231 WNEHFTFEVNRERESERE W R 5K 1993 FERRFERSMER, £t W
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X — X HEKEHRA x---xEHESEE - — ERFHE
Bl 1 R[E4bER 1 EH T SAR & Na™/Ca’* #7354K (1993)
Fig.1 SAR and Na*/Ca’* ratio in soil profiles in different culture systems (1993)

HEHEEFKHE, 0~ 10cm LA PLBKM 2.85g/ kgt NE 6.86g/kg, FHBEMK 2 MT 4 5
& RIF A AN 2.85g/ kgt INE) 3.98g/kg, FHBEMKEL 0.6 M T4 & HER
EAILBEINE . hTERFAETFEIK 4500kg/hm™ TR, B HE K ELE MBRE
RFAFTEYRBROTRG, HAENRSRIESTHE RE, REN. —BRRERH
EHEMRA,HETHEKEREIEEREN 2EUE ERAENYRARHBRAE
5, MARFE S LA VLB T LR ARG 53— i, A KA LB E R HRESR
HRELT RAAKMT oM, ALK BHEH, &5 Z N ERE RN SR URIMES
Tx—&%, RRELHEDERRBABE R IR K S), LHE 0~40cm +/2 4 HF K
HEBRRASE/LF IEERESERF AL E Z A, T 547 2 b0 A IE IR E %
FFENB WG, HEKERALLETEIE T HE RELE, X FEEHEKEIFERE
WREAER, BSTERRSD, MARRETNEEWEEYA RS, RUHE KRR
TRAERANHEM+ 0 EEF, XI— AN TOMAZ LRI EEAREBAEENE IR L
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FF ok HF A K A E R E, B SCE.
#5 FRLERTO~40emBFNHEERS BTN (1993)

Table 5 Contents of soil organic—C and nitrogen in depth
of 0~40cm in different culture systems (1993)

FIETR AL WimE 2R il AR A
FhaE 7 K Depth of . Total Alkali—
Organic—C Increment Increment Increment
Culture systems soil profile (/kg) (e/ke) N (@/ke) hydrolyzable (me/ke)
(cm) (g/kg) N(mg/kg)
0~10 6.86 0.4 0.73 0.48 73.9 526
HEFKHEFEE  10~20 2.18 0.33 0.26 0.11 28.2 11.5
20~ 40 1.46 — 0.19 — 112 —
0~10 3.85 0.74 0.35 0.08 213 1.5
H¥ 2 10~20 1.49 0.10 0.21 0.05 16.8 0.1
20~40 1.51 — 0.21 — 11.0 —
0~10 3.98 1.13 0.41 0.16 428 21.5
ERwf 10~20 1.78 0.44 0.20 0.04 273 10.5
20~40 1.64 — 0.21 — 10.5 —

BT R [ A E A LB 2 R B R R A R R R B TR TR AR PR AR R O A Y
HIE. BHFRERR RS, TILRE XEFSHATRERELY. TAHBEKERR
Kk, M BT E AR R AE 3 b T HLBOR, IR LR R R TE 0~ 40cm H/H LW E
#E R (5 2, 3).

232 HEK PAEMEMEEHEROER  SRLHEWTMEYAHK LREBER
BT RILHENMEE HIE S X —RHEE T, SAEEFEN L EERBNHREEY. &
R ESE 2 FNGEREXY, HEKERANE T HBREERMEFRRARNER TR

Organic-C (g/kg)
LB

ot ST

Depth of soil profile (cm)

100 L

X — x A#EKHEKEE X---x BERE - — - BRHFH
B2 AFE4EE 0~40cm ALK S BAEK (1993)
Fig.2 Contents of soil organic—C in depth of 0~40cm in different culture systems (1993)
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Total N (g/kg)
28/

Depth of soil profile (cm)
TEH AR
o
S

oo
(=)
T

100 +

X— x BHAKHEFA x---x AERE - —  EWHpa
B3 ARLFE 0~40cm BE & BEMA (1993)
Fg.3 Contents of soil N in depth of 0~40cm in different culture systems (1993)

HEFE GG, HERERZ, MERFEAABRTRIRME. XRHTINGERBELE
T, EEFERSE, 8 — B0 RSB RRT A M. B, SRRIEREF S8
RIRBEEYAR 0.5~ 1 % EBFERFRVELTEH, TEA HHEEN T ARESHH
U, X B R ARE WA BT IE L,

R6 TRALE0~40cm L IMBEMEL (mg/kg)
Table 6 Contents of soil phosphorus in depth of 0~40cm in different culture systems (mg/kg)

19904F 19924% 19934F 19944F
E¥P  EHP EHP  ZEHP HEP  BEP EHP  EHP

HEATX B

Culture Depth of

systems soil profile Avail= Slowly  Avail-  Slowly  Avail—  Slowly  Avail-  Slowly
@ ae—p T gpep T gpe—p Al e p AVl-
able—P able—P able—P able—P

0~10 4.93 499 7.11 15.20 10.01 13.71 8.73 10.01

HEAMFEE  10~20 3.52 3.78 4.70 10.26 4.32 6.03 432 8.59

20~40 3.32 2.36 4.63 5.23 3.47 3.89 3.89 7.97

0~10 497 501 — — — — 5.60 9.30

H# 84E 10~20 3.76 3.98 — — — — 4.04 4.89

20~40 2.90 2.90 — — — — 3.32 4.89

0~10 4.93 4.99 — — — — 5.04 5.74

Bz 10~20 3.52 3.78 — — — — 2.19 7.16
20~40 3.32 2.36 — — — — 0.51 4,60

pH Xt H B R M E K, 74 KM L b, pHER H, 2% W LB A R u"?. |
HREFAETRENHRATHAEEKKGT, BERZ L EY pHHAE TR (EE 7,
2 BR AR E, HEEEFFANBERAK, B pHEEXRWE, B



274 + - 2 54 36 &

KR B BN B T AR, XS F R RS E R R R
R,

F£7 0~10emtEXMpHEFTHHSRTN

Table 7 Soil pH and content of soil available P in depth of 0~ 10cm in different culture systems

B B G+ 2%
PR . .
pH Available—P (Available—P+Slowly—P)
Culture systems
(mg/kg) (mg/kg)
HEKHEREA 7.73 87.3 187.4
sif 3¥ (3 8.70 56.0 149.0

GERR KETHEEREFFE - SPRKEE, ST HERRES, RNtk +

BiEh R, B Ll R, UEAERENE N SEER TR RAETFRZHR
H.

“nokRw =
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1.
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13.
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AMELIORATION OF MARINE SALINE SOIL BY MIXED
CULTIVATION OF SESBANIA GROWING IN WATERLOGGED
SOILS WITH FISH CULTURE AND SINGLE SESBANIA CULTURE

Liu Zhao—pu Shen Qi-rong Deng Li—qun Chen Xiao—min
(Nanjing Agricultural University, Nanjing 210095)
Luo Yi-shai
(Wanggang Experimental Station, Nanjing Agricultural University)
Sun Huai—shun Ren Zhong-yan

(Seabeach Bureau, Dafeng County, Jiangsu Province)
Summary

Amelioration experiments of marine medium—saline soil by mixed cultivation of
sesbania growing in waterlogged soils with fish culture (MCSWFC) was carried out in
soils improved with single fish culture (SFC) previously, with cultivating sesbania in
upland as a control. Results obtained were as follows: 1. Sesbania plants grew much
better in waterlogged soils with fish culture than in upland. The fresh weight of
lateral roots, root nodules and seeds yield of sesbania growing in waterlogged soils
was 10 times, 15 times and 1.5 times of that in upland respectively. 2. Efficiency of
salt leaching in soil depth of 0~20 cm in the three treatments was as following order:
MCSWEFC > cultivating sesbania in upland (CSU) > SFC, while it in soil depth of 0~
100 cm was MCSWFC > SFC > CSU and there were same tendencies for SAR and
Na® /Ca’" ratio. 3. Total soil nitrogen and alkali-hydrolyzable nitrogen in soil depth
of 0~ 10 cm in MCSWFC was almost the sum of those in the treatments of CSU
and SFC and it was also true for soil organic carbon. And the increase rates of soil
available phosphorus and slowly available phosphorus were MCSWFC > CSU > SFC.

Key words Cultivation of sesbania in waterlogged, Soil with fish culture,
Amelioration of marine saline soil



