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Table 1 Selected properties of the soils used

BB & BE AWk Ko L3 £ EHBE  EBHE  SHE
. Alkali- Salt .
Way of  Depth Organic C Total N\ 0o\ Tol P AP SAP . SAR

culture (em)  (e/kg)  (mg/kg) (mg/kg) (mg/kg)  (mgkg) (mghkg)  (g/ke)

0~10 454 385 7.20 529 4.89 7.34 2.21 4.51
10~20 295 286 3.10 501 1.21 6.21 2.07 6.80
REFMAE 20~40 — — 191 499 — 4.18 2.16 5.50
40~ 60 2.00 6.19

60~ 80 2.25 6.68

80~ 100 2.23 7.79

0~10 492 449 5.39 603 5.04 5.74 2.36 6.47

10~20 329 385 2.28 540 2.19 7.16 222 7.84

HEBEE  20~40 — — 1.09 519 0.5t 4.60 1.70 3.70
40~ 60 1.64 2.43

60~80 1.88 4.78

80~ 100 1.93 4.69

0~10 472 393 5.12 522 5.45 6.01 2.10 3.87

10~20  3.15 356 1.93 483 2.08 475 2.08 3.53

BERfEH  20~40 — — 1.22 513 0.97 4.21 1.32 1.38
40~ 60 1.44 1.90

60~ 80 1.62 2.06

80~100 1.78 1.43

* SAR: BARHMH

B, THBRMEIEM Habk,
2 SRS

21 ZEREENRGETRANTM
ERFaRRIEERELFALREECETHEIY, LiTmE. Behm, (2
THREENREEEY, EERAAEEEEEIRUEE SR IR B 1 M4 & R %,
EERSBLEIURIBEPRERANETHE SH M. M 1991~1993 EE=FH IR
WHEREKY, EHESHREN20g/ kg L. BEAKFER12~15g/ LBERT, 0~
20em T EEBEE TS THRER, KERERZ, MEGERFATESHEDT
HAKRKEE(R?2). XEXRFEBKPRAERFARIVERAL ELESHERN
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Table 2 Variations of salt content in the soil (g/kg)

Fhes I R A ® (g/kg) Salt content EX-FsliE S
Way of culture Depth (cm) 1990 1991 1992 1993 Desalinization ratio %

BEikFa 0~20 2.09 2.06 2.13 2.11 —-0.96

0~ 100 1.95 1.86 2.01 1.67 14.4
EoEE 0~20 229 2.15 2.09 1.48 354

0~ 100 2.20 2.00 1.96 1.29 414
KEHLE 0~20 2.14 2.15 2.04 1.63 23.8

0~ 100 2.15 1.94 1.98 1.52 293

2.5g / kg W oY, BWRFHBRRBHR, HHEEFHE N 20g/ kg U T, A 1.2~1.5g/
LkFaxt HEBEETHAKY, ERTNERENESR, ERFaTEPEIETHA
iy, XEFERZRBEHAMNERDY (X3, EM3~5 ARKBEL, E8&=4%
FZEE T HEE S UEERBRATX K (K 4).

F 3 AFFEIBOKBEHNNENHBROSEIE GFEHHE)

Table 3 Charactenistics of climate in Dafeng Wanggang(Averages of 5 years)

B B
" 3~3H 6~8A 9~114 12~2A

Time
FHRIE(T) 12.23 24.07 16.54 2.46
BEHEKE (mm) 138.30 764.70 292.80 132.20
-3 H K & (mm) 1.54 8.31 3.22 1.44
T H & KR (mm) 3.74 3.26 3.33 1.68
B 2.5 0.39 1.0 1.1

® 4 RRBITFLIESRBOFPEL CHEUMK T HE)

Table 4 Varations of salt content in different layers of the soil (CK) (Averages of 3 yerars)

+ = H | Date

Soil layer 3A4  March 6A# June [0A% October 1284 December
0~5 3.82 1.82 2.01 0.75
5~20 2.40 1.40 1.33 0.99
20~40 1.24 1.35 1.44 2.16

40~ 60 1.74 1.32 1.90 2.17

60~ 80 1.72 1.35 2.16 1.36

- 80~100 1.84 1.48 2.01 1.48

L&k ¢ 1.86 1.40 1.80 1.66

BEI~5 A pAFRFAMEEIR 30~50cm £, U ERB|ERE, mXHr
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Fig.1 Varatons of salt content in 0~20cm soil Fig.2 Variations of salt content in 0~ 100cm soil

£S5 EE-FHABRRTHBIERILERE (0~20cm)
Table 5 Bulk density and Porosity of the Soil used for the 3—year experiment (0~ 20cm)

H & L

i H
Bulk density Porosity

Way of Culture 3
g/cm %

X ELE 1.31 50.52
KERE 1.47 44 45
BERFH 1.53 4226

T BAL TR BE X AL A AR KT, A T AR A IR R AR AR AT I
REZABEH HEBALIE R BT KA A R R (R 5).

0~20cm tJZ Na* / Ca’ " R AEFRK THREERK, MAEEMEEEAL
B (ERE). EELEHATERFASARMMTLEN Na™ / Co° BUHME, R
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BT ERFAIEHLERE G M ERY. EHR, E—EEEN Na® / Ca’ 1B
1%, THEEEYHTLEHDY, ZEEETRENDREERRZLFENROFE, B

%6 0~20emtE Na‘/Ca®
Table 6 Na'/Ca’* ratios of 0~20cm layer of the soil

T2 s
i X ] Na*/Ca™
Soil layer
Way ol Culture 1990 1991 1992
(cm)
ERFHE 0~10 742 6.49 241
10~20 19.36 15.70 7.33
XEEE 0~10 18.06 9.13 1.49
10~ 20 22.07 8.00 2.66
KEHAE 0~10 6.13 7.42 6.13
10~20 15.11 8.86 7.34

TASEESN, BEXEEFARRRTRERLO N /C A X,

22 FHEEENRERIFITUHNEM

221 ANFEERNEEH NR7TESL, BREHOMYETERS LEFS, A
EHEAEHRATESE AR 2ANSERIRHRAMNBRERR. Bl =F1K
1%, BERFAANBREIER 25.10%; FHEMER 88%, KEH 262%. AHEER
FEE, ZEFaEEANBRMIBAREZRE 14818, XEERZTUIGE, ZAEHE
SEEREH, BRSANYRERPRAIEH TR, ATANMEKNER., 28 32
BARA IR BY B, HEERRERIY: EGEE> KEAE>-FRFA, FE
BT EANERERRR, SRAN, EREFNBFOERS, RUEFEFNTE
AER—HETEESR, TAMMEMs R, R T SR TRUER".
EAEEFEEARTFLTRAEIASTHR, KELFEEFEFIRF TR, SZEAE

£ 7 RERLMO~40cm)HHEREAREL

Table 7 Variations of organic matter and nitrogen in soil (0~40cm)

#| 1990 1991 1993

ﬂﬁﬁfxﬁgl #HC 4N WBN  gHc 4N BEN  gpc 4N BEBN
Culture  depth Organic C Total N A]l;i':lzd;‘* Organic C Total N A:;‘Z‘;Zd;‘* Organic C Total N Allykigzd;”

(cm)  ghkg mgkg  mglkg g’kg  mglkg mg/kg g/kg me/kg mg/kg

0~10 4.54 385 7.20 5.10 530 5.68 550 5.10

ERFEMA 10~20 295 286 3.10 3.30 300 297 299 234

20~ 40 1.91 1.63 191 1.42

0~10 492 449 5.39 6.70 660 6.83 855 8.18

EHEE 10~20 329 385 2.28 3.70 360 2.64 278 2.92

20~40 1.09 1.61 213 1.37

0~10 492 393 5.12 6.15 525 6.21 702 7.09

KESME 10~20 315 356 1.93 3.50 280 4.00 467 3.67

20~40 1.22 2.66 326 2.34
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THREHRAEER TR MANREFIER, AR 3R (0~ 10cm) BA R
MAxREIRUEREF IR, HWERFAH 3.08mg / kg, WHXGEEEFHT ik
B (X 7).

EE=FARMFET X RARSEREY, TEBARNARBETER (X8, +
BHEMESEERKSANRNES LURERERR, EREFKRZ, MERE
RGBT, MHA/FALERE (GRS, AEMAMHEETR, HRBRTERLE
RSN N

£ 8 ARFENN L MEEREN (%)

Table 8 Composition of soil humus under different culture patterns (%)

FHE R = HHLC

12 ) REC%
Way of Soil | Organic C  (HA+FA)C% (HA)C% (FA)C% Residual C HA/FA
Culture O (BT £ %) i
0~10 4.54 26.96 4.95 22.01 73.04 0.225
ERFfa
10~20 295 31.78 5.68 26.10 68.22 0.218
0~10 4.92 27.84 7.90 19.94 72.16 0.396
EZaEf
10~20 3.29 32.78 9.18 23.60 67.22 0.389
0~10 4.92 32.40 11.80 20.60 67.60 0.573
RKERE
10~20 3.15 29.32 10.90 18.42 70.68 0.592

AR R DT A TR S AR ER (R 9), MEMMEESLEE
L. LRERRTREHEATAS 2 REH T FOHE KR

* 9 THAFEEEM (NH-N mg/100gt, 37C, 24h)
Table 9 Activities of urease in the soil (NH,—N mg/100g soil, 37°C, 24h)

* 2 B B2

FrTy 4 Surface layer Bottom layer & H
Way of Culture Note
(0~5, 0~ 10cm) (5~20, 10~30cm)
EMRFE FC 1.70 1.39 ek eoboRS Ll
EBHEE MC 1.96 1.17 n=16
KFE#HE BC 1.83 0.47

yang =00623+2.447x  r=0.9040""
rox=—0.0593+0.0362x  r=0.8434""
YraseaC% =0.1008+1.3836x  r=0.9404""

(n=16, ryps=0.632, ry0,=0.765), R NBREEIE M.

MEIEBRBENRE, EAEESIERINESRS O EERHE. XRANE
BEF-THFARKESZHRAO)BRERSHIFE, F—TAXEEGTR(ETMNE) &
AR g 2 T2 Rk T R B A AR,

222 TEEHBEFIEAT L

MR ERKE, 0~ 10cm L2 HHBEMIEN: FiXHFM61.3%, EFREL

140.9%, RKFHBE 113.5%, UEAEENHIEBREREFTRER, X5HEEAH
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Fam WA RERBE AU, XTRSEAEFETREEREEKRHT OB
B pHBERE KBRS FANKNGEER X, —EE2EZARFRBASGRBIEL T X
— A0 1990~ 1993 £ IR R B R R T £ 1+ 0~ 10cm + /2 pH {H ¥ & % na
HEUBERGE10), RPERERE-BEANHT, pHEEWAKE LHBEARHEMNER
Wz,

G E BTk, TEAEFERYT, REAZAEFOMER L, MmEESE a5 S EE
BE, MEESERENIEESS I SERE TR RE .

K10 0~10cmtBpHESEZHE R (mg/ke)
Table 10 pH and contents of AP in 0~ 10cm soil layer (mg/kg)

fi 1990 1992 1993
A BB EH B R
Way of Culture pH pH pH
AP AP AP
ERFEA FC 791 5.45 7.82 9.20 8.20 8.79
FHEE MC 7.79 5.04 7.62 9.50 7.76 12.14
kEFHHE BC 8.00 4.89 7.61 9.30 7.85 10.44
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STUDY ON RECLAMATION OF COASTAL SALINE SOIL WITH
MIXED CULTURE OF FISH AND BARLEY

Liu Zhaopu Shen Qirong Deng Liqun Mao Zesheng and Luo Yishai

(Nanjing Agricultural University, Nanjing 210095)
Summary

A strongly salined coastal soil was reclaimed by fish culture with accumulated rain
water together with additional imgation using slightly salined river water. The rate of
salt leaching was distinctly decreased after the salt contents of the soils declined to
certain values. Two years later, in the same soils, a new culture model of mixed
culture of fish and barley (MC)" was set up and compared with only barley culture
(BC)? and with only fish culture (FC)” to exame the effect of saline soil reclamation.
The results obtained in the following three years were as follows. 1. The maximum
rate of salt leaching, the biggest decrease of Na®™ / Ca™* and the distinct enrichment
of Ca*™* in surface soil (0~ 20cm) were obtained in the soils of MC. 2. Better soil
fertility indexes, such as soil physical and chemical properties, could also be found in
the soils of MC. Thus, soil organic carbon of MC was 1.48 umes that of BC, the
ability of nitrogen supply was in the order of MC > BC > FC, and the biggest
activity of soil urease was obtained in the soil of MC, which was closely related to
the fertility of coastal saline soil.

Key words Mixed culture of fish and barley, Reclamation of coastal saline soil

1) MC: mixed culture of fish with barley.
2) BC: only barley culture.
3) FC: only fish cuture.



