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Table 1 Properties of soil in the microplots
BRAR)
Particle composition
g z
g ] ) g - A &
g Eg q 4 o~ Z A~ A~ M 2% [gi'nhﬂ T
Bise |®i3.18%S. ) =5 (B8 |mc8|asl e 5| B8 Kod wi
oo™ A 0 o0 L =41 sl eSS HES | e — o 2 @"3\
< i 82 g (| Tom | ToE | Tom I M | RS E | Nam
e I ey ol > ~ —_\
\% oo . < 9 2
4 o o
i o
B
g 7.09 | 0.395 | 1.63 | 17.0 | 4.36 | 35.28 | 1.32
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Table 2 Salt components of salt-affected soil in the filed experiment
s e B F
+ 2 Total pH Anion Cation
Layer salt cmol(—=)/kg) (cmol(+)/kg)
1:5
= grked 1 1 1 1
c” | Lsoi- | Heos | Lcor | Leat | I Mg#| Na+ | K+
2 2 2 2
0—5 14.03 8.35 22.88 8.09 0.397 — 2.81 4.93 27.0 0,256
5—20 6.55 8.50 8.75 3.77 0.443 — 1.13 1.29 11.5 0.128
20—40 3.24 3.66 2.45 0.708 — 0.443 0.563 8.69 | 0.064

TVERE®R

(=) BERLIEXE HILE

1. RS L EELHENRR REBHRFRRY, LHEEVRRE SR E L ER
Y EE R, REBHX BN RS BRELE 10g/kg LI L, 6 RIFVKIEER, —
BEHRE—FENRARTSE R, NRENFBRERESHET, LHEEVHES R 10g/
kg, e REMEIER.

MR AT ERe I, AL EEE-EE, RN REREM;EEIER
F—SRARERARAVIE, 2t 6 £, 0—20cm HHEEVFESEERARRENM(E
3)o A ZEFE 30t/ha > 23 30t/ha > 3% 15t/ha > 4% 7800kg/ha > %% 15
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t/ha> =F5 7800kg/ha > $£3 7770kg/ha > 23§ 7905kg/ha > {LAE> %t [,

%3 FRAZKEHKETEIRENRSBOHTL (e/ke)

Table 3 Variations in the soil organic matter content under conditions of
different fertilization measures (g/kg)
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22| £3| £21 53] =% io | Sq| 5o 39
- o = = e o
NI ERE AL SR I A A LR AN EE A - EERE SER I S
B2 IR S S| B ws ([T 22 |#H on |J5T|[R OIRIA | WS | Hen | Hes
v o - - v o = o —~ o™ U Lo
A n PR < @ S o M =\ = A -
R ol S%| wg) O S = ” ®
1987 7.09 7.09 7.09 7.09 7.09 7.09 7.09 7.09 7.09 7.09
1988 7.83 7.12 8.58 7.89 7.46 7.49 8.96 8.53 7.75 7.90
1989 9.49 9.33 8.73 9.07 8.60 8.50 9.45 10.5 9.46 9.67
1960 9.87 9.43 9.39 9.33 8.74 8.60 11.2 13.1 10.3 11.4
1992 11.2 10.5 10.7 10.1 9.70 8.60 11.8 13.5 11.0 12.7
1993 | 11.4 10.9 11.6 10.1 9.90 9.70 12.1 13.6 11.4 13.1

RBEBBCEES B R L EENRFEEA Jenny ERFH, L BEIROFELEEE

LB T EMDER Jenny R, AR FRIRA:
OM = OMe — (OMe — OM,): "

AT OMAFHEEE; OMe AR AFEEIREE; r HBE A HEIE; t 00HHE,
ARARNAREEEET 6 FNIEANRSESAERETEEUES, BREIET
VLR ESR, FEESREREGILRERARGE 4); AEESFERN - HAEILRREK
FHPOSBEML (ES5)

ERE R, AREEE R+ RAREFEH, ERAEERAERER, 3—5 £/5, 0—20cm 1
BAEYRS BAEAE] 10g/kg DL ko AHLRKE S BRHI R 58 HLET 50 W RAER, 0%
i, FH AT RIE , ZEFE 30t/ ha 4b3H, 23 FX4G, BB AL B3R, IFE 53 S£1X5¢

#4 FEHEABTIRFVATFESE . FHIBECOPOBRRFEARER

Table 4 Equilibrium contents. average decomposition rates and regressive yearly input
of organic matter in the soil under conditions of diffecent fertilization measures

aw B o © ) = 2 B =4 =
#8282 w g g < 22 4 EE S = os = 93
= = . b o
Riile T eSS |ac B nt G ullle el e gt wid
Q:ﬂg Nig Sﬂmg =2 ﬁ’rgg ¥E83 'R O | Wew ﬂ&(:é #9R ﬂ’rgé
& o = o — Y -
Hgz| &7 &8| §®| @2 52 £ S| 3 &
Xe 12.5 13.5 13.8 12.0 11.8 10.5 13.5 14.7 12.6 14.7
r 0.25 0.15 0.15 0.17 0.15 0.22 0.25 0.35 0.25 0.25
A 3.1 2.0 2.1 2.0 1.8 2.3 3.4 5.1 3.1 3.7
IR} 0.977 0.951 0.956 0.975 0.970 0.964 0.995 0.991 0.988 0.988

¥ HDRIEADSHEEARBLSTEREHNABRBEKR (R, =0.8114, R, ,, =0.9172, 0 ~ 2 =
4) Xe,r,A f3iIEr 550 g/ke,yr™', g/kg/yr..
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#S5 TRBEHEETIRATHRRERRN (2/ke)

Table 5 Prediction of organic matter in the soil under the conditions of
different fertilisation measures (g/kg)

{72
Years
& = 1994 ( 1995 | 1997 | 2000 ’ 2010 ‘ 2020 | 2030 l 2040 | 2050
Treatment .Eié’éﬂiﬁ
Time (years)
7 8 10 13 23 33 43 53 63
L] 11.52 | 11.74 | 12.04 | 12.28 | 12.48 | 12.50 | 12.50 | 12.50 | 12.50
50me ey . . . . . . . . .
% 11.18 | 11.50 | 12.02 | 12.56 | 13.20 | 13.45 | 13.49 | 13.50 | 13.50
PR o TN . . . . . . . . .
s 11.50 | 11.82 | 12.33 | 12.86 | 13.59 | 13.75 | 13.79 | 13.80 | 13.80
800R b ) . ) } ) . . . .
3
(7905 /ha) 10.49 | 10.72 | 11.08 | 11.44 | 11.89 | 11.98 | 12.00 | 12.00 | 12.00
R 10.15 | 10.38 | 10.75 | 11.13 | 11.65 | 11.77 | 11.79 | 11.80 | 11.80
¥ M 9.74 | 9.89 | to.11 | 10.30 | 10.48 | 10.50 | 10.50 | 10.50 | 10.50
Ei 13.50 | 13.50 | 13 13.50
am s 12.40 | 12.64 | 12.98 | 13.25 | 13.48 . 13.50 | 13.50
21 14.70 | 14 70 | 14.70
o4 0 14.01 | 14.21 | 14.46 | 14.62 | 14.70 14.70 | 14.70
¥ 11.62 | 11.84 | 12.14 | 12.38 | 12.58 | 12.60 | 12.60 | 12.60 | 12.60
(s . . . . . .
(3%%2‘) 13.30 | 13.61 | 14.04 | 14.39 | 14.67 | 14.70 | 14.70 | 14.70 | 14.70

B, BIRBRAKPHEARSHEAEINERMSHEASRX, WF¥K 30t/ha bH, FHLA
14.7g/kg, 23 15t/ha 4h 38, S8 A0 12.6g/kg,2E3 7905kg/ha 407, FHH A 12.0g/
kg HPAREEDLARZABROMM, TEENREEE KT LXPH, MERRELE: &
BAETRR KP4 S0 13.5g/kg, 43 13.8g/ kg, FFEY 12.5g/ ke, AL BA VR R
RERANAEIESME R, TR () K, BEAS,

2. BEfE Xt 42 WA R WX L& 6 F1E, BT 2RENKRERELT
BAENLRSRATAmEN. FYEEEHLE, 0—20cm :EHhHLEASBH AR
BIEHSRE, BT . AR—RAEVRER, EAESN BB RKR GR6),
2% 7905kg, 151,300 4078, 1993 F LML & B 1987 FREACAT BN 80% ,130%,
135% ;37 %L 7500kg, 151,30t 40, R KA4 77.5%,128%, 132% ., SHEBARMNEE
HLEE, =5 7500kg, 435 7800kg, 2£3E 7905kg, I3 7770kg, €£F ¥ 77.5%,
77.5% ,80% ,90 % o R BRI +- 3 2 5, EERCRELE R I UL 1993 F£10 AFIREBH
), HELASRAQ),#ITHEHKAESH, BOETE yer = —0.122 + 0.079%4uz,
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6 FEIZRERMLIME NN (8/ke)
Table 6 Effects of different fertilization measures on total
nitrogen of the soil (g/kg)
o0 o %0 a0 B B ES
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R ® N a & ] - -3 =1 < ©
o ~ [~V [ %) (%] = a = Qw
1987 0.40 0.40 0.40 0,40 0.40 0.40 0.40 0.40 0.40 0.40
1993 0.71 0.76 0.72 0.92 0.94 0.71 0.93 0.93 0.65 0.59
5;;?” 0.31 0.36 0.32 0.52 0.5¢ | 0.31 | 0.53 | 0.53 | 0.25 | 0.19
5 fE4a%Y 77.5 9 80 130 135 77.5 128 132 62.5 47.5
(%) ¢-0 0 :
K7 FEZEEBMNLREHEEORW
Table 7 Effects of different fertilization measures on soil bioactivity
-1
o ~ ~ ~
© &0 " ‘@ £ 2 &
T o~ g o = A & n o B - -
g Lo o= T = a - . .
mo§ (w33 | mdat| Ba HEaFlgts |@es | B2
E m o ) = » O A W N N T i E -~
= w [ S ®] W, 2 RS 0! TS RN g
b H v % 08 T oy 35 fa 39 = &2 a6 o “ -
] o~ %= |®H 25 = = o P 28 = &2 s BP 3 #®23
= g8 ET S EF T (W ET e a3 S S
2 v AN ] S RN o ;? E E
3 ~ s N~
(méii%m 1.1x107 6.6%x10° 0 2.6%x10° 6.88 0.330 8.19
(777%{%11") 3.6x10% | 4.3%10° 0 4.0% 10’ 33.4 0.389 8.92
$§ ] 5 4 A 3 3
(7905k g /ha) 5.6%10 6.9%10 2.0%10 4.4%10 13.8 0.326 8.24
(1?‘%3) 3.2%10° 8.1%10% 1.5%10° 8.0%10?% 10.9 G.445 8.24
¥k 8 3 . 3
(30t/ha) 6.4%X10 B.4%10 0.5%10 1.2X10 10.1 0.528 15.5
(noﬁ?}ha) 15107 | 7.5%10° 0 4.0X10° 13.2 0.791 7.19
gﬁn: . 3 ) k)
(15t/ha) 5.6X10 6.9%X10 1.8%10 6.0%X10 19.1 0.660 17.0
=5 . . . ;
(30t/ha) 4%10 6.9X10 3.3%10 6.6X10 26.2 0.710 10.6
1LRe 5.6 10 4.7%10° 4.3%x10° 3.4%10° 5.34 0.321 5.60
R 7.8%10* 4.3 X103 6.0%10* 8.0%10? 4.27 0.292 4.92
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r=10802(n — 2 =8, rouq=0765), BXRAM(DIEEIREE,

3. B AR X 4 IR A Y FNEE 1 ¢ 9 M EREFSRR T RARBKESES, HIER
EYEEREER, RERIEAEIE, REBEEKE, Bt LB EWOEE, NRE
PR RA T EE YRR, MEEREHA GR D, ERBE L, Wik
REFE SRS, dEECEXEERENER S, FE5EK, BERXUL, BERERE
B Hadbistr, HEENHESESNER 300 R 30 X, BRERREENBXHN
1.5—2 £%, WEBBE 1—10 5, FHEIBRHEUEBRX AR, BXY HXAY20—30 5,

7R, LT 6 FIEELE, 0—20cm T ZHhRUREREES, IREs, BBRABRNEED
BTHAREX AN RX, ey HEOMIMENEERE, 6 8dE T EDRIEF
RS R, A LR, EVLEEE] RN B E YRR Ao

4. BERERS - HK Y EY I F B EMER  RERMNSESRARY, LHEIERS
B 10g/kg A, A EA MR, AILESEE 5g/ke i, MRIERAAR. HREH
BIX = R 43, B S BI3I 7.03g/ kg, 11.43g/kg F1 15.4g/kgo 3t L HHE IR
BSOS B, TR KE, HEKS T BRABNXRETNE. ME 1
A, FIEENRSBRAR, KB ATIRAMEBRAH MEKEHER, ZHKD TS
2 F1EASEBRRE,BEIASEN LEKS aBuE R KS &E&EH, Z4K
SSHFERE 28 - & S KB ARE, EM ISR EFEENKS, BEVRSEN T EE
HELMER, ME2 W, HESILRSERH, Ho0-2 XRAR. &£ 0EMEH, &
PLEEES, 1Bt TEEIRNE T REmASKE, BlE LBENRSERS
7.03,11.43,15.40g/kg i, HARIS K R 814 1.04,2.55,4.06cm/min, HEAHESEE
HUFR S BRINER T 35 A0S, IE T s, AENRER, L EERE () 5
THAENFRSECOE —MEEXR,M vy = 67.66 + 89x,

(Z) “BALBBR B3 L |4 601

100 0.6
12 3 1—7.0g/kg
80f 9 2—11.4g/kg 05pry o0,
&’03+ o+ ] .
3—15.4g/kg ot ok ¥ ,0°,
0.4}% + 0 .
601 i) oy, 0%,
‘a 8 "7 ®e0e
& 2 o3l o oo
~ L o 4
v 40 g 10“2 .3
® 0.2¢ 1-7.0g/kg .
20F 2—11.4¢g/kg
0.1}p
3—15.4g /kg ot .
0 2 A i S St 1 " i A N . "
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 0 0.5 1 1.5
9(cm?/em®) X 10? Aem/min'#)
1 +EARAAVESES LK RHE B2 RE+LEERSE -2 XRMhE
BRI & Fig. 2 -2 curves of different contents
Fig.1 Relationships between soil organic of organic matter in the soil

contents and characteristic curves of soil
moisture
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L E A S HIEE  RREERS 2m LRSS B ABIRER T, % 0—
t0cm + R BT 2¢/kg Bt B4y, HTE 40em LUF, {8 0—40cm (EMIHRA L EEZ)
BB RS UAOTE, KARREEA— R FENE % L, 0—20cm 4
SHBAT 62/ke, BREMEMAMI L, S HILIET 7k 2k, 757 200K 8 37— “Pefe
B R Wi, HENENBRMAR, AN ERER (£ 8)

%8 TRAKEHRET 2m £HEEELREHEML (2/ks)

Table 8 Variations of salt contents in different soil layers within 2 m of soil
mass under conditions of different fertilization measures (g/kg)

+ =
& =® £h Soil layer
Treatment Year (cm)
0--5 5—20 | 20—40 | 46—60 | 60—80 [80—100(10)—150{150—200
1986 7.00 8.40 2.20 1.50 1.40 1.20 1.10 1.00
& %

1987 | g.40 | 1.40 | 2.00 | 1.90 | 1.60 | 1.80 | 1.50 | 1.20
(7800kg/ha) 1983 | o0.42 | 0.55 1.10 | 1.16 1.45 1.32 1.26 | 1.23

1986 9.20 4.60 2.50 1.90 1.70 1.60 1.50 1.20
1987 0.90 1.70 3.20 2.90 2.60 2.20 1.90 1.40

' %

(7770kg/ha) 1988 | o0.40 | 0.70 | .77 | 2.5 | 2.31 | 2.07 | 1.86 | 1.62
. 2 1986 | 7.50 | 4.60 | 2.60 | 1.20 | 1.70 | 1.60 | 1.50 | 1.20
1987 | o.60 | 2.60 | 3.30 | 3.00 | 2.60 | 2.00 | 1.50 | 1.40
(7905kg/ba) 1988 | 0.42 | 0.75 | 1.88 [ 2.05 | 2.47 | 2.56 | 1.82 | 1.21
1986 | 6.36 | 2.9¢ | t.42 | 1.62 | 1.77 | 1.99 | 1.02 | o0.64

3 £
1987 | 0.52 | t.45 | 2000 | z.04 | t.61 | 1.6t | 1.84 | 1.79
(7500kg/ha) 1988 | 0.47 | 0.75 | 1.08 | 0.98 | 1.71 | 0.70 | 1.o1 | 1.55

1986 4.03 6.55 3.24 1.75 1.83 1.64 1.21 1.25
*F 2] 1987 0.49 2.57 3.73 3.20 2.52 2.18 1.24 0.89
1988 0.36 1.77 1.99 2.06 2.85 2.88 2.21 1.17

e B ER EHRAEX B LM, 1986— 1988 £ 0—200cm 1 & £ B3S4L
ARK,1986 24 1.8g/kg, 1988 ££41.5g/ kg, ER (L% 16% ,{HFE 200cm 3£ 45 2l
BRI HERETIRKEN, AT 2g/kg EHEEE B 0—40cm £ 2, % F| 40cm DL F
HtBEd, EEEEN,CE=E/5,0—20cm & B E 1g/kg LT, 20—40cm
PEZE 2g/kg AT, 40cm IT L EESHBIEMM, EREHILE 2m L4k 3, i 0—
40cm {EMIRARBENERER T “RELE",

2.+ ERSEENEE ARERRBXAR,RIVEHBES R (EUF) 3| A5
T RS, AUMR L ER S SN, ERBEBERARRE RENENCHEE
TREBEA TS E XA 0—10min, 20°C, 200V 4 EUF- B#HT 45, 5 THEDBIK
FIFH, 8 10—30min,20°C,200V FJ 30—35min, 20°C, 400V 52 X 25 EUF-%E #4745
FRGAHEDEERGF AN, HREH, BIEMEE, 0—40cm TEDREHLSOE
AL, ML ABBENE, EUF-Ba RS ELE£3 b BRBLEN L IE R B BITHA
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BHRSW 27%, EEFTOHRDEMT 10.56% T 16.44% , ZRELEGBITED W
D 19% , MERBRITERS N 7.66% M 11.40% , {LIEAFE M REE, BB 0—40cm /2
Hhid £ BRI A R K JREEE] 40cm DUR, K 84 B B AR

BEHEREFRAREPARIEEEN, BERE 8.4g/ke GRIRF LRI INEX
Fro L& KE25%, 8T 28—30°C, XA 80—90% MIEREMAEF—FE, T L%
KB AR, RUAEEE T CI7,807 ,Na* , Mg™ A S —E BB IIN, HE
B TR (Gk 9)o HEAANERKREB L —MERHR, BaXawY, gilRh
BIRA REE BRSO NPARPHEER T, ELEESPEEEF, MNEBTEE
ANFEMIBENEE. T HLEEERTE—IW R,

3R RE L ENEW KERRM 1986 FKFEREZTH, Z 1989 FRKIK
RENX, ZEIEARFFR (2 10), 1989 FEXFMAIET 9045kg/ha, HBLE LS
11790kg/ha, 4FFE b3 7= B 5 53K 12690kg/hao AFEFRBIETT E 047, 1987 FE4H

®9 FRWMEXRBEFHAMARFEL (cmol/kg)

Table 9 Variations of anions and cation after in the soil addition of corn stalks (cmol/kg)

c1- SO HCoF Na* Mg** Cat+
L 55 5% 5% 5% 58 5%
g 2 I A A T A T A T A T A I s
$ |™e |®6S |me |®¥Sc | MW [ WES | wWe [WES WS (WIS | mMe |3
" o~ 4ic |WEQ |40e | WEg (408 |WEg [ 4o | WHEG | 4ue [ WEF | g | WHg
1 o oo [ o g o oo o g o © o o g
(8] :u [&] :-. (6] ‘6.- Q S-—. [&] ;u [&) Sl-
R R ER ERS a9 CR
- o ol <) ol -] = =g oty -]
CK 5.7 3.0 0.20 6.0 3.0 1.0

TEXE | 6.8 3.5 14 |0.22 10 | 65| 8.8 4. 36 | 1.9 | 45
(log/kg) : +19 ) + + *

FTEKE | 54| -5 | 3.5 14 | 0.22 10 | 5.5 —8.8 | 3.5 14 | 2 | +17
(30g/kg) | > S + *

FEHRH 0| —12 | 2.5 | —14 |o0.22 10 | 5.3 0—=11 |22 =30 |22 +17
(Sog/ke) | °° +

® 10 REBEHEEREH-REOER

Table 10 Effects of different fertilization measures on crop yield

FEETE, EUE | ST
N eat 1€ orn 1€ ota roduction
RRgE Y Y P
Treatment kg/ha
1987 1988 1989 1987 1988 1989 1987 1988 1989
43 .
(7800kg /ha) 3954.0 4765.5 4746.0 5899.5 7750.5 7948.5 9853.5 12516.0 12694.5
&
(7770kg /ha) 3909.0 4476.0 4053.0 5199.0 8146.5 8046.0 9108.0 12622.5 12099.0
¥
(7905kg /ha) 4099.5 4236.0 3726.0 5299.5 7612.5 7740.0 9399.0 11848.5 11478.0
ZH
2210 9
(7800kg/ha) 4099.5 3913.0 3549.0 4699.5 7816.5 7336.5 8799.0 11629.5 10888.5
pagi] 3832.5 2563.5 3033.0 4933.5 6156.0 6009.0 8766.0 8721.0 9042.0
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MEEFAFEBREE. 1988, 1989 F2ENEFNAFELEHBKEFERT
E,2EERIAEE, 1988 FLAFA] FEN 6.65%%, 1989 £ FH X 8.45*%, AFEL=FE
7.49%* [RFE Foo = 5.41(12.4), Fois = 3.49(12.4)1,

g % X &

LELGS,1988: REFMXAHLMEIEEHOAR. FTEELHZE,E2 51§

2. BWEK,1987: i+ HUBEH BIL I TR S KT Bt 119AEN, 28 6 1,

3.UIEMg,1993: RBMLUBEBSEYHt, dRREAEENRM,

L RE,1985: HHYRBRAREAEDR, TMEN,%E5 1,

S.MEMFER R T MMARRT,1978: LEELS T, ERRBIMR

6.Jenkinson, D. S. and Rayner, J. H., 1977: The turnoer of soil organic matter in some of the ro-
thamsted classioal experiments. Soil Science, 123(5): 298—305,

STUDY ON ESTABLISHMENT AND FUNCTION OF
“DESALINIZED FERTILE LAYERS” IN
WATERLOGGED AND SALT-
AFFECTED SOILS

Yan Huijun, Wei Youqing, Liu Jifang and Zhang Rui

(Institure of Soil and Feriilizers Chinese Academy of Agricultural Sciences, 100081)

Gao Junling, Xu Jianxin, Ma Weiping

(Dezhou Ezperimental Sstation of Sali-affecred Soil Improvemens,
Chinese Academy of Agricultural Sciences)

Summary

In the Huang-Huai-Hai plain, the “desalinized fertile layers” could be establi-
shed in salt-affected soils within3-5 years by application of stalks of excrements of
livestocks fed with stalks, and the crop yield up to 12690 kg/ha could be got on
salt-affected waste lands.

The soil salt content should be decreased to below lg/kg in 0—20cm and be-
low 2g/kg in 20—40cm in “desalinized layer” (0—40cm). The minimum and ma-
ximum soil organic matter content should be 10g/kg and 15g/kg, respectively, in
0—20cm soil layer which may be called “fertile layer”. The abilities of adjusting
and controling soil saits were strenthened by increasing bioactivity activating nutri-
ents and improving kinetic parameters in the soils.

The results of the microplot experiment in 1989 showed that the formation ti-
me of “desalinized fertile layers” was associated with organic materials. The higher
the decomposition rate of organic materials, the shorter the equilibrium time in the
soil. On the other hand, the maximum soil organic matter content in equlibrium
was associated with the quantities of organic materials applied, the more the orga-
nic materials were applied, the higher the organic content in new equilibrium.
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