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Abstract

Using the method of field experiment, this study compared the amounts of soil nutrients, soil sa-
linity and crop yields in Binhai saline-alkali soil under two Kkinds of salt-controlled fertilizer man-
agement models. The results showed that compared with the farmer’s practice model (chemical
N-P,05-K;0: 274.2-345-0 kg/hm?), the normal chemical fertilizer + organic fertilizer model
(chemical N-P,05-K,0: 278.4-98.55-180 kg/hm?, organic fertilizer 3600 kg/hm?2) reduced the wa-
ter-soluble salt content of seedling period by 16.5%, and increased the amounts of available N and
K by 3.8% and 15.7% respectively in the whole growth period. There was no significant change in
soil available P content under the condition of decreasing the amount of P fertilizer application.
The winter wheat yields increased 29.03%. Compared with farmer’s practice model, the reduced
chemical fertilizer + increased organic fertilizer model (chemical N-P,05-K;0: 185.6-65.7-120
kg/hm?, organic fertilizer 7200 kg/hm?) could significantly (P < 0.05) reduce the amounts of water
soluble salt (the period of seedling establishment decreased 18.3%, average decreased 12.6%) but
maintain the amounts of soil available nutrient and winter wheat yields. Organic fertilizer appli-
cation significantly decreased soil bulk density (the soil bulk density decreased 1.8%), increased
the soil organic matter (SOM increased 5.8%), and reduced the loss of available P and K, indicating
itis an effective measure to reduce soil salt and improve saline soil.
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1. 51§

TR T R, oS ERE, M ERREEAGE, SRR SEREEIZ S N E,
A= E S E R e AR, T EHRRE . KR KRS SRS T IRR R 1] ILARAE
£ 20 20 50 AT RS L R R FH e S i ¥ 158 [2] [3] [4]. 2012 S RbBe 254k A B - 4g t “¥#)
WA THRI, BAERI A S BRI, AR HOR, WEE LA E IR A P E AR R,
KRS )it P I ™ HORR € 3 7 B 71 [5] -

T = AN XA S B RO AR = X, (R A 2 (YR SRR X, 5] B R R IX AR
iﬁﬁﬂ%ﬁﬂi&ﬂﬁtﬁTEEW% AL 7= A ) AT 2050V A 2 ﬁ*@%@ﬁﬂ?ﬁ@%
BT, WKFERE, HR VS MERZRE, IERK, FEERERAERFUR6] [7]. TEK,
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] i

ANE RSB GANRE] T P b5 PR T o0 R SRR 0 S AR, B0 i PR [S I X s UK $h 2
Wb, R ETEMRG, N b TR, SRIAR R ARk i K R R BR[O B 4
7 FH K ABSE A B 25 A FE e R o B SRR 00 A o 2 P45 [10] [LLIWF T8 HE, 82T SR it i 2 4 ek
ot — BT e G, SRt A A AR AR S EAA RS, ) Ef[12]5 iR
Jite FH AE 0 A AL — B 18] 5 SR A7k v v 255 B LG IR AL B R % 38.5%~57.7%. &7, HHiRkRZE
SIBAERE “HK” A “SRTF/K” BiHEIR 213, 13 M ELBIREALE ALAE, T4/ 270 1 2R 75 11
WIS, XoF BRI R SCAR 2> [13] [14], 1 e P K 58 A B TG 5 2 184 in - 458 o /K 5 1 36 5 7 2 B AT 410
HEMIH . FIRT, 7E513E KB HEMREBN T, KEFHE “Uok” M “REK” , HEILEHZ G
R AR R 55 43 U DR 3% 43 B8 22 ik ok, MG i T AGAE IR 9%, T ELSE IR .

ARG DA M i 4 i 284 (it b A ] ORI A B, TR WA Ak e B AR 2L R ) B R e A
R sat b, AL G AR R B R N R I R R B W 2R e, PR R R AN B AR X —
IV, 3 Tl A AL R R S A% /N 22 A A R T P BB, 385 A [ ek i A5 xR A ) - 1)
oy AR AN PR TR, DA TR SR 5 B X AR A 2R 0
2. M55
2.1, MG XEABR

RIS TE L AR BRI AT I BD R FN “iEiRa” RuX (37°48'08"N, 118°0'54"E) 1 FE £h 1k
+ BT, W5 XK E N 600 mm, SREUZEKIHAERTFNKTE, HUNKE N 6.86 g/L, PR
i 11.5°C, JofEi 200 d it RIS S AL OKIRIEVEREZE, LHURM, ZTREMR. i
BB BEL K KRR E K, 43 Bl TAE4E 11 AR 3 A a)abAT 51 s iEmt,  #EmE T s A KIE e .

2.2. AR

PR 3 R0 X R A e, 4 Eh  0.38%, 1248 pH 2 8.02, A HLT & &N 15.30 g/kg,
SR AR 0.59 g/kg, BRARZE S & 47.45 molkg, RS R 18.59 mo/kg, HAERS A 188.00 mg/kg. #F
JZ(0~20 cm) 328 F A 1.45 glem®,

BERAERL: IR EE IR R (N 46.4%); BEAENBER 4 (N-P,Os: 18%-46%); AL ABTIRAH (K0
51.0%): AHLIER “EREN” BMAPIEE, HAHLR & &N 43.62%.

BERIEY: /INFZ (Triticumaestivum), A9 /NE 60,

2.3. MW7E

I VYA AEEE, B CK (ABEAE). NF (CIBAE, AR, 2/3 JEAE + 1/3 3B AE). NF + NOM (&
HUIE + ALAE, LAIESMEC )y 12 JE0E + 1/2 380E). RF + IOM (SEANUE + WEAIE, LI 1/2
FIE + 123808), BN =EL .. BAGINE 1, BIEEL/ N R, BIREL/NEIR
TR, AR T s O f5 A TR, T RS M ST B, RN AR K T ERA K IR T K
VESR K = IR

TRERRE S AT, RS HESRI. R TSRO (0~20 cm) RALEE,
HRE e KT AbEE, R

24. MERHE

A R TR VR (K 1:5); IR A E YL e Bk A R 0.5 mol/L NaHCO;
RIEHIE L ks I F NH,OAC I3 KIE e vk HIBA NI A AR IR &5 814 [15].
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Table 1. Details of winter wheat fertilizer management model

=1 ZNERMEERNRELE

e o e HLIER(N-P.05-K:0) LS BC LAY
kg/hm kg/hm FEREE AR
Pagiis CK 0 0
I AE NF 0 274.2-345-0 2:1
WEANE + /e NF + NOM 3600 278.4-98.55-180 1:1
BEGHE + s RF + IOM 7200 185.6-65.7-120 1:1

ANFEFE R I E 7 i AE/NFEUGRIS, DL/ BEAT, £E /N X (]S B 1 m? TR DX 3l s R
BEALIER 100 AR ARRAG WOk 1 m* KPR HAARKT, BEFFRLS KRS, i mAW=&, JHlE
TR
2.5. BIRATES SrH

B 5 347K F Excel 2013 1SPSS16.0 44, KA 77 Z 43 41T (One-way ANOVA) L5 A [R] A BE 8] 1) 2 57+,
BEM KRN P <0.05,

3. B/RESH
3.1 ARHEE RN LIREERNFIE

RIGIX YA E N 1.446 glem®, HE 1 RK/NERBIN IR E, WEHRATLUEH, X gz
AR AE KA L3R LTI, NF ACIRAE R A K IS S LU 3G 0 1 0.58%, NF + NOM
b3 43325 T LT IE R /D T 0.90%, RF + IOM b FE 4338 75 55 LU R /D 1 1.5%, 1508 B 25 53k Wit 3 K8
HHIC AT LA SN, it A LIS I E 8 D A I A B o AR PRI I A o

3.2. FEHEREEEAN RBV RS ENE N

AP T B, EMUE A &MEFRCR, MG R R A s S I REUR,
Al DA IR, TR, R AEE MR, HIE 2 vTUUE BTN VLB ALEE A HLR S
I T, S YA K AR AIEARMF, RF + IOM AHA PR & R NF B P85 T
4.1%, TEMAJHHEE 6.6%, NF+NOM AEA L & &L NF g R 1 2.9%, 7EREIHIE R 5.0%.
3.3. FREFEHEAERAN LI REFNEBER S ENRMN

M 3 fLLEH, TIEAERSBELSPNEERAFN PG — BN, St IR G — e i
fEREm . BEEEMRIAR, AEAAELIEAF B ERAL, ERTHATHEEE N eas, HT
R HIERE, BRX RN SRR I AR S AT, B S T R . X IR AR R A 1
VALK, TIPSR EERSE THEE . EREAMEYAEKY NF + NOM A3 HIRAE S Einm, H
e NF A2, (HEFIHFARE,

P 0 7 5 LT ) P P AR I SR DRI, e 2 2 e s ke 3 8T P 33 S R I RR
MR ERIER. M 4770, NFAREE., NF + NOM A3, RF + IOM Ab3 34 A 2 33 b Bl U
T&. CK T A KRR FE IR, WEEZHHIHEFE, 2 TRES, HRMHNEBRESE
TR T B A AOAE FHERER G BT IRl TG 402 T B, HEZK I NF + NOM AL BEBAR 0 & m T NF b3
I RF + 1OM 4B, 7EIRTE . BERMIAER A /) L NF A EEH2 5 T 2.2%. 3.4%. 3.8%. NF AbHHf#
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Figure 1. Soil bulk density at the mature stage of wheat under different treatments
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Figure 2. Soil organic matter content of top soil at different growth periods of wheat
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Figure 4. Available N (AN) content of top soil at different growth periods of wheat
4. NEREEHHMELRERHBRSE

BAEAEDI A KA AR Ee e K, FERESR B LUIS BT /E P R SORT R 7K FRRR I T R B e b, 76 A
W& REMKT NF+NOM 402 . RF + I0M Ab#E EAR EE AN R T NF ACFE, {H 2 2 5 R g & 7 /22
SEHANEE, SR ARG HLIE N AT DAY ZE 3l AU T AE .

3.4. FEHERMEAREN T REL S BRI

HE 5 LA, BEEEYIRAK, CK AT NF AL {E W ET S B s I rh i & B 5 R R,
TEIR WA TE R AFYER, NF + NOM AbFEAT RF + IOM Ab B rb i 300 & B AEE R W1 2 4 A e BT, TS
BRI B TAEYD R, A S A AT N R TEAEYIIAE KA, NF + NOM b B R0Hf & S iR 24
e, ERGEALL CK $2m T 12.91%, Lk NF AAFE$E & T 15.7%. RF + I0M b A8 & /L NF ~F5)
Perm T 9.5%, TERMIFE R 12.6%.

35. FEHEREAEENN IREHEH S BRI E

HE 6 v LLE AR ALK, HREEABIE I, Ehos A 30 & EREnih i, xR
Wb ER A RO B N e R B AL BRI O S B A A A Bl il DR IRE TR, T
BREMTER, ERERIAS NI EREEA M, REMEEY AR BERGm, HiRhEEE
NS TR, HA, NF + NOM AbFEfE & & NRELL RS, BARBEILE N RE NF A, (HE7EEY
B NF AL, NF + NOM b B 3 rp (43 A0 & B IO 22 57, R AT RE /2 NF + NOM Ak 3t
THHUL. B8 RF + IOM &HLL NF + NOM &3t FH A HLE 2, (HJ2 b T A 5%, A HLILTE
FELESF 1] 9 IR AR S A O 2, 3 RO S R NF AREE. NF + NOM AbHEAIK.

3.6. FEHEEEEEANHEL RS BRI

AT, K e P A A 3 L3 R A M B SR . 3R 2 49 A o o e ) G
2 BT i A[16].

HE 7 WL, ERBEENIESM R, NF + NOM 4bFEEL NF 4B % 2 T34 b o B e iR .
FESZ A R I 2 B 16.5%. 7.8%. 8.0%, RF +10M AbHEL NF AbFEE 2 LIRS BRI . HEX
AR 73 0K 18.3%. 13.9. 12.8%, JRINTFIREAIAS: —RAWADRIRT L asfy = Ao, AR T

ORI R HUEH SR B 7> T YO EHLES 1 s 1R -
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Figure 5. Available K (AK) content of top soil at different growth periods of wheat
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Figure 6. Available P (AP) content of top soil at different growth periods of wheat
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Figure 7. Total salt content of top soil at different growth periods of wheat
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3.7. FEHERMEAENR N E B E

INFZFE R AR BRI TRIE AR I e . B IEEARE . B BRI =
GrUE . HEE 2 AT K1 NF + NOM. RF + IOM Ab B /N2 T 5 I 25 vy T Hoe AR B, 23000 b NF b3 15y 6.2%.
6.3%; NF+ NOM &b3 7 A % 3 i T H e Ab 40 A . NF ARFEFT CK Ab3 5y 15.6%- 58.2%; NF Ab#E .,
NF + NOM A3, RF + IOM AbFR RN £ 35 5. 2% v T R AL 2

M= B RE, SR Y & T X, Hd NF + NOM 4 ¥, NF + NOM 4 HEAT RF + 10M
SO FR 7y S B ST AT AL 38 7= 29.03%. 6.15%, KA HUACFIALACHD it T $ sy /N2 5=, S A A HL
JIES T 92> A R FH A S P () P ER ORI R e i /N i, (R I RIG AN P B T B . NF 4b
U KR E AL, AFIF/ANEZr RGN, e iE R IRIR B, ok T E [ PRI

4. WiRELER

PCRE R JRIBAE LB A . ERLR 22K (EF 7 VEA Y, R G AR 45 . Bk
INEE . (EPIF 8 R B 2 iR R A M LA R . ARS8 @ R B 7045 e FH o B LB RE e
AL E LAl R B PR B A LG 9 R A T LI B4 SR AR R P AR . A WUIE R N REAS R 16 3%
HH, AR LIEFKEEI S E, AL 82X g B AR . X 59K SR 2
SR A5 R —E[17] [18] [19]. A iatuerd i 3 hinid AE b sk 7 AR R EE i 1 BRI 2, 7EAE
)5 M 3 () B S AN R PRAIE 1 57 40 B R AN T IS B3 7= B RCR, 7EVESRIN, 2 T IBAELLI ) NF +
NOM AbFE LI rh & F2 40 & B 3w T NF AL . 52 im LIEAL /K- ReAE — e B EI e - &, AR
MRIEAE— AR 6 R, A= 100 AT/, TMNEIEPRIRER 3 Ak, HAEM R 1~15 2
T BALER 2~4 AT, B BE BRRELEIZ N 3:1:3. 1 TR RS b s S e, R E
B B HRLEIZR 312, XA TADLERAEEHEN, s TAERCRI 2. NF + NOM b3 g
BUIEFAGAE I EC A sE n 1 L rh 2, B AR O LA NS E. RF + IOM 43
NF b3 AH L 8 5235 B SR Bt AR K I PR SR 2 i, [RII k  AR AN 2338 B 3 AR 7 & B BRI R &
INFEPE R R Mo E A/ INSE TR A D (0 T IR DAL AR PR S L5, AN AT AT sk LA 33 v (1
B, DR R0 /N BT IAIRIVE L, i BT DA RO TE “URAK” R “IRTE K BRREIL S ARk
%K.

AW RELH, NF+NOM RN B m N &, HE CK. NF LA RF+IOM ALERAH L
Z ik B E K AL SRR A G 77 Far M ROR 2 VF 2 KRR 3L [ 4518 [20] [21] [22] [23]
[24], FEBRFNTEECHE LG & B AR A U rT DA s LR 0 3 & OGE LI BRI, RAGIEYIAR
RAEDUE, AEV R34t T R r) LI Es . A HUIEH =R RF + IOM &b H =5 5%} e AH
PR RA B, BRI R & A mon 7 ALEm B RF + IOM &b B N\ 3 & A HLIE B T

Table 2. Effects of different treatments on wheat yield components
2. NEIEX & = B EF AT

% RS T THIE /g PEL Tk w7 (kg)
CK 20.63 £0.13¢ 47.68 £ 0.84b 14.20 +2.01b 162.52 + 5.28¢
NF 28.22+0.33b 48.08+0.71b 25.15+0.22a 341.49 + 11.09b
NF + NOM 32.63+0.05a 51.07 +1.33a 26.47 +0.67a 440.65 + 5.10a
RF + IOM 28.16 + 1.06b 51.13+1.89% 25.15 +0.48a 362.30 + 17.03b

e R B RO, RSB T REROR R 2 2 5 (p < 0.05).
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I TR AR 52 4 0 R BRI R Y - ek S 2 08 - 358 i f) 9% 2325 B MR el TR A I P e Al ) 1358
TR IR, DRI AR BT R G 7 ROR - AT RERE RS T3 AT MU Rt 2 1B 0 3857 70 35 &
Mt — &, BARIE &2 5 80X % I .

BET BT = AR I R 5| R R S R, o S R SR L 2 T
AU, il b R SR At R AR & % A HUIE IS AL IE T P ) 6+ E 7 13T
KRR IR B AR A /INZE (R0 7 A B R

E&WmE

W ARE E O KRR AL TE 30 = I S5 P s o R B AR R RS R
(2014ZZCX07402) s M R R TR il IR R 5 P 5= 1 13 AR 7
(2013BAD05B03) .
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