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3.6 g/kg) S3 (5.9~ 6.8 ghkg) IR ER 1 4 (] e
PR AR IR 1D, HHEEM N, PO K&

B0 39.2 mg/kg. 11.04 mg/kg A1 55.4 mg/kg, ik
THX BT, WMZEMFN G101B (A1), ZEFH 4 90 ~
95 K, # N JIE(N: 0,60 F1 120 kg/hm?) F1 P L (P,Os:
0,30 Al 60 kg/hm®) 44 3 MK, NAEAIRZE, P AEN
HEWERRES, J39ILL N1, N2, N3, P1, P2 fll P3 %R,
27 MEEYLE, EE 3R, L8 MR, XK
5.0m, % 3.0m, FZFEHLX LRI AT IR /N X 2.
NEARLAE it 2 R A vk AL DL A0 7 =00 il it 50%, il
TR, DI A KR AR, il S A K )
o LR ARG Dl
1.2 FEESNE

T SERIRE 117 )5 7 B BReg2on) f 2630503 s R
FIHVARE A 0 ~ 10cm. 10 ~ 20cm 1 20 ~ 40cm 3 N2
WO AIRFE, S0 e 385 3h i (1.5 1KE) ,
KAEIEEEME K Na', I B 770 e 11
Hiff) Ca®'s Mg®'. SO, . CI'v HCOs; JHIZE s airt,
QAN P N = W S 172 N SN L o S B i |
P BRI 30 HW, 28 Hunt 35, Ji TAS-986 X
AR TR e BE TR E Bk Na™s KTy Ca” i
Mg, S iR E R O i Hdis I SPSS A
EXCEL #AF4b 21

@ HEEWH: BR “+—17 ZHHH (2006BAD09A08-03-01 Fl 2006BAD09A04—05). H K IHFEE 863 I H (2007AA091702). 2 24T
CRIED BHFFEINZ R IH  (200903001-05) FRE UM KA EQIHIESIH  (KJ08010) %),

* JHHIEH (sea@njau.edu.cn)
fEH e B (1958—), 45,

TLINEEN, BIWET 0L, 1R SR MR B T 75 9T




—96 - + =4 - a2
1
F1 i HEREAMNR
Table 1  Soil properties of experimental field
P FTHR BE pH b FH 25 (cmol/kg) 91 %5 (cmol/kg)
(cm) (g/kg) Ca* Mg K Na HCOy SO,* cr
S1 0~10 8.01 1.6 0.25 0.23 0.17 2.43 0.59 0.77 1.68
10 ~20 8.10 13 0.20 0.17 0.15 227 0.55 0.62 1.69
20 ~ 40 8.05 1.4 0.29 0.22 0.12 2.22 0.51 0.65 1.59
S2 0~10 8.04 36 0.51 0.46 0.13 4.89 0.76 0.68 4.86
10~20 8.00 2.9 0.35 0.38 0.11 4.58 0.72 0.64 391
20 ~ 40 8.35 3.1 0.24 033 0.12 4.95 0.4 0.66 435
S3 0~10 8.07 6.8 1.42 1.62 0.23 9.79 0.31 2.02 9.48
10 ~20 8.25 6.2 0.67 0.62 0.15 428 0.42 123 3.86
20 ~ 40 8.23 59 0.26 0.18 0.12 2.43 0.53 0.68 1.96
0 LB 378, 228. 574. 202 Fl 467 kg/hm?*, B4 hn 1 7% o>
MH 5.6%, 15.1%, 12.7%, 31.9%, 18.1%F1 41.6%,
2.1 AREIACERE F X R = 2 B R 00 WEAE ML R IR SR T b, S BRI PR, T LA

M1 HaT DUA Y, SR AE S2 ISR br
FEEEANK, BRI AR ST IS LR N, YT
ik 2.8%, (HBEAE LIRS0, 76 S3 W, WhiZEHT
b B N, KA S1 I 68.9%. B N AEAEH
HEHIIN, JZEFERL R RN, N2 R N3 R N1
I3 B0 30.6% A1 51.4%. [RIFEREE P IEAE A &1
Hahn,  whFERERL R BRI, P2 B P13 G N
17.6%, {8 P2 fl P3 Z25 A3
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Fig. 1 Effects of different treatments of salt and fertilizer on
seed yields of oil sunflower
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Fig. 2 Effects of phosphorous fertilizer on seed yields of oil sunflower
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Fig. 3  Effects of nitrogenous fertilizer onseed yields of oil sunflower
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fEHE KR Ca* Wil (36 2 FI3k 3), DLZEfiREh oy
XPIZE I R . B IR S s, i EAR
25 B Na' S a8 N, S3 8 ST 4 il 1N 47.4%,
49.1%, 517%%[1 40.7%, AEIA—#ho &g L,
MEER. 25 MPRIBE P Na T R BE R PR
1M FAK, HAE P3RS P2 T FARIE BE 8K, Gi4E P3 I,
M Na™ & & F B & s 2] 11.5%, 18.5%F1
20.0%. fEF—4&1FF, Na &&EBHh: R>Z>n0f
>4 WK T P IEX M ZE R Y CLU43 A 1Y) 5 55
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Table 2  Effects of phosphorous fertilizer on Na™ and CI” contents in oil sunflower in soils under different salt concentrations

+

Ak 2 Na cr
R E I EiA R B It EiA
SIP1 0.78 0.55 0.29 0.27 0.59 1.43 0.72 0.46
S1P2 0.72 0.51 0.27 0.26 0.56 1.20 0.64 0.42
S1P3 0.69 0.48 0.24 0.23 0.52 1.01 0.52 0.40
S2P1 1.08 1.03 0.36 0.31 0.80 1.58 0.77 0.54
S2P2 0.96 0.92 0.31 0.28 0.72 1.51 0.73 0.49
S2P3 0.88 0.82 0.30 0.24 0.69 1.40 0.68 0.45
S3P1 1.15 0.99 0.44 0.38 0.93 1.65 1.01 0.69
S3p2 1.01 0.93 0.41 0.32 0.88 1.57 0.89 0.59
S3pP3 0.92 0.85 0.35 0.29 0.75 1.45 0.81 0.53
%3 FEHSEELEL P EMHELES K ' C’ EEMFI (mmol/g)
Table 3  Effects of phosphorous fertilizer on K" and Ca®" contents in oil sunflower in soils under different salt concentrations
AbFE K' ca’’
R E i EiA R E I Ei

S1P1 0.32 1.07 0.97 1.11 0.64 0.63 1.04 0.82
S1P2 0.36 1.20 1.13 1.20 0.64 0.68 1.20 0.91
S1P3 0.43 1.29 1.30 1.25 0.68 0.74 1.20 1.08
S2P1 0.31 1.21 1.03 1.13 0.68 0.70 1.03 0.80
S2P2 0.35 1.29 1.15 1.23 0.73 0.79 1.11 0.79
S2P3 0.37 1.44 1.21 1.29 0.78 0.88 1.15 1.13
S3P1 0.32 1.14 1.09 1.18 0.75 0.62 1.05 0.79
S3P2 0.35 1.28 1.17 1.29 0.81 0.85 1.13 0.95
S3P3 0.41 1.60 1.23 1.34 1.13 1.08 1.20 1.16
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B LIRS RGN, MR KT SR A
B, ZZP KOS S2 IRk, iR
K" Ede S3 k. fER—haasa b, m
ML 25 ORI R K R PR 3 it 5,
HAE P3 W4 P2 8 INME SRR, Wifr P3 B, 2K K©
B TN o BIA F) 20.6%, 19.0%F1 40.4%, 1M AE
P2 I, ZEf KSR G 12.1%, 6.6%H
12.3%. fEF—4MF, KIS®ERHN: E>0>nt
> (K 3.

FIFEREAE b S BB N, Jh2E2E. nhRIa
th Ca® " E EIEABAT A, RPN Ca¥ E A S3
K. ER—hasE b, MR, 2. A
T Ca® A bt PR RIS N N, FL7E P3 AR
P2 BEINIE B, WIdE P3N, 25 Ca®t S g

R4 TRBHEELIELE NEMHEE

JE o BEE] 17.5%, 25.7%H1 74.2%, 1fifE P2 i, 2%
e Ca? S RGNS XA 7.9%, 12.9%H137.1%. 7
Fl—&AfFF, Ca®' FRASCh: H>M>E> GR
3,
2.4 AEMHBEEZMSBFIENTMN

VAR - B NOAE R A ] Na A 1
ot KR Ca® MBI (3% 4RIk 5), DIZEfiRh
SIRHMEM R F . R R R b, IZER
25 R Na ™S bl N s i A, H
76 N3 B8 N2 FRRIEEEK, Wife N3 i, fiddh Na”
TR N IR BEIE R B E] 9.1%, 19.1%F1 17.7%.
PRI =4 N, Na &l i>2E>m>4. 3t
T NORESS HIEAA Y CL 20 A B 500 5550 Na ™ 234 ()
S AR —EL

84> Na'#1 Cl EEMIFIT (mmol/g)

Table 4 Effects of nitrogenous fertilizer on Na' and Cl  contents in oil sunflower in soils under different salt concentrations

st Na' cr
R e - At R B I #
SIN1 0.77 0.57 0.28 0.27 0.62 1.33 0.70 0.49
SIN2 0.75 0.53 0.26 0.25 0.56 1.26 0.63 0.48
SIN3 0.70 0.43 0.24 0.27 0.52 1.15 0.54 0.48
S2N1 1.05 1.05 0.38 0.34 0.88 1.62 0.91 0.54
S2N2 0.94 0.94 0.35 0.32 0.76 1.45 0.86 0.56
S2N3 0.85 0.86 0.29 0.29 0.67 1.36 0.77 0.52
S3N1 1.19 1.03 0.46 0.41 0.94 1.90 1.12 0.66
S3N2 1.07 0.99 0.39 0.34 0.85 1.66 0.99 0.58
S3N3 0.98 0.88 0.33 0.32 0.76 1.49 0.87 0.57
%5 TEHHSEBEBLFELE NEIHESES KM Ca F2HHM (mmol/g)
Table 4  Effects of nitrogenous fertilizer on K and Ca®" contents in oil sunflower in soils under different salt concentrations
St K' Ca’’
R E I EA R ES I EA

SIN1 0.31 1.19 1.05 1.16 0.58 0.63 1.01 0.86

SIN2 0.37 1.21 1.09 1.19 0.66 0.70 1.14 0.91

SIN3 0.44 1.27 1.16 1.23 0.75 0.73 1.24 1.09

S2N1 0.29 1.21 1.06 1.12 0.63 0.64 1.07 0.88

S2N2 0.35 1.30 1.23 1.18 0.67 0.67 1.21 0.94

S2N3 0.39 1.43 1.35 1.27 0.70 0.79 1.31 1.01

S3N1 0.30 1.06 1.08 1.04 0.74 0.71 1.14 0.92

S3N2 0.42 1.35 1.26 1.13 0.88 0.82 1.22 1.03

S3N3 0.46 1.47 1.38 1.26 1.14 0.96 1.29 1.15
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Coupling Effects of Salt and Fertilizer Application on Growth and lon Distribution

of Oil Sunflower in Coastal Mudflat of northerb Jiangsu

LUO Yi-shai', LONG Xiao-hua’, HUANG Zeng-rong®, LIU Ling?>, LIQing®, LI Hong-yan’,

SUN Lei?, LIU Zhao-pu®

(1 Xinyang Station of Institute of Agricultural Sciences of the Coastal District, Yancheng, Jiangsu 224331, China;

2 Key Laboratory of Marine Biology, Jiangsu Province, Nanjing Agricultural University, Nanjing 210095, China)

Abstract:

A field experiment was carried out in coastal mudflat in Yancheng of northern Jiangsu Province to study the coupling effects of

salt and fertilizer application on the growth and ion distribution of oil sunflower in 2008. The results were as follows: ) Compared to S1 treatment

(the salt concentration of soil was 1.3-1.6 g/kg), there was no significant decrease of seed yield under S2 treatment (the salt concentration of soil was

2.9-3.6 g/kg). The seed yield decreased with an increase of salt concentration of soil under S3 treatment (the salt concentration of soil was 5.9-6.8

g/kg). The seed yield increased with the increases of N and P additions, and the effects of N and P increased with an increase of salt concentration of

soil. @Na" and Cl contents in root, stem, leaf and disc increased significantly with the increase of salt concentration of soil but K" and Ca®* changed

slightly. ®Under the same concentration of soil salt, Na" and CI contents in root, stem, leaf and disc all decreased with the increase of N and P

additions while K* and Ca®" increased. The results showed that nutrient ions were further absorbed and transported selectively and the harmful ions of

salt were further restrained with the application of nitrogen and phosphorus. It is an effective way to increase saline tolerance and seed yield of oil

sunflower by the use of nitrogen and phosphorus in the coastal mudflat of northern Jiangsu.
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