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MEFE, L PNSOASOR A LA E HTHFRERK. @& HH5KFT,NO-N.NH-NAZ LA 75%:25%
AR Bt K E et S 2 4 e NS0AS0 &L 3 R NT5A25 RIBA AT A 4G TiniEERE . GNS0AS0 L ZT 2
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fRHEVER o 2RI T RIS A FAL BN , /N LR S A R s H 2, ZUER G HL B = A
#h Ak L3 2 /N 2 Ay AR KR R R RIE T A D S T A&/ 22 B IR AR KOIR L B R R i A S AR KA &K
I, TRAB R TSR = AR5 1 XA /N T AR K 52, DA R TE R 153 A0 3 i 4 /)N 22 1 6 380 it 20
J5 IR B AN E i S
1 MR575E%E
1.1 #RXEE5R

R 71BN P e = A B e 7 e s S e e U 0 B A A == N e e P o o o )
RN 11.7~12.6 C,22=0 CLLEFUE 4 783.5 C s FEBF/KE N 530~630 nm; 475 K 54 1 900~2 400 nm;
24 H BRI E] 5 2 750 'Y,
1.2 IIEM R

Pk 28 8T 2016 4F 11 H 2R B 30 = M )i 3% (37°41717.25"N, 118°36'03.76"E) , K AL ik Ky
AN FORECAE R, RIS R RD R . TR BT A SR L RO — IR AR /N2 IR LR AR [
—Hhe = /N BB Z 0~20 cm T3, DLF1.F2.F3 %R, I XIS, &% AR G2 E BRRT, id 2 mm
05 W0 5 FH DR BRI 5, IR AR AL ST L 1, B A Eh i 22 KA, 45 DX B At M o S A — 3

PERTEA /IR Pige Hh 2N 22 AR K3 3 BEJE AR R i B [l 2 . R ELAE 28 em 1 25 em,
RN R, BRI A, By 1 EREK S SN -

BEREIE : B A E N Ca(NOy,, &R 12.39%; # A F N (NHD.S0., & E 21.21%.

PR “Br 22 227, M B R E 8 (4.70£0.12) g.

FSEX- - S: UXCY

HH pHIE MRS/ (g-em™  HIEFKE/ % A/ (g kg NO,-N#/(mg-g")  NH/-N&E/(mg-g") &#hs/ (g kg)
F1 8.56 1.24 25.5 0.76 3.52 0.17 0.90
F2 8.62 1.26 25.7 0.78 3.47 0.20 0.19
F3 8.59 1.23 26.1 0.73 3.49 0.21 0.29

W L pHAEME KN 115,
1.3 I

RIS RH 3 X S XH R BEAL B THE ], A1 15 N b B, A ER 1S N ES . KRR R R E SFRCL,
S (NOS-ND Al A 2 (NH,-ND [ 5 B CBAN 1) FE K A 100% 204 75% 2 25% 50%  50%25% 75%
0:100% , 43 B ¥R N N100A0N75A25.N50A50.N25A75 . NOA100, B JEH &4 0.2 ghkg. W E 34 E:70K
L, RS EEEN0.9.1.9F12.9 g/kg, 43 H S1.82.83 %I, UL L b 43 KPR T4 /N 4 Sk B e . 56
F2017 43 ALER EAR K EWE R X B EHAT . SR, M0 G M X AR5 1L AR AR RN [X A /N 22 F i B
TR FE S AP IR B S A AR — B

K FH AR ARG, TE A8 78 04 200 g =46, AT IS B Fh 45 S A= A 21 4y BE Jim HAAR 3505 2 B A 7 i FH X
T, R FRREL 2 500 g CFUIR TR R 5 220 51 8 1.24.1.26.1.23 g/em®) KT, BU 500 mL 25 55 T /K&
REIEIE S LI IR A TR N RE T . ] 20% NaClO VO & /N fh IR W4 5% 15 min, B £ 5
FRMPE T4, BRI 2 E T (2511 COHIRPMEZE 24 h, B FHEI0ER A /5 T 2017453 H 3 HAER A, 3% Fh
BN 25R/EE, 2 M 1O I8 1S MR/ 2. B R R PR T v AR e L 98 B 7K 37 HH [R) S5 2 RF /K 2R 11 78 %43 %38
BN . EZ/NEAERKK = 1(2017 43 H 16 HD /rBEAT (2017 44 H 5 HD 4y BEJ5 1(2017 44 H 27
HD, DA D7 RS b P b K S b B 1) 3 /N2, FF a4 B AR I E W3R 2.

K2 MR AGARA T ik
200 W5 J7i%: MEAXF BT IE
HUA /N T B BATE K 2L BRSP4 6 6 i (T6 %

4t Lk TE AN LA ST B4V HOTE 665 nm A1 649 nm e K 1A e
B
B NERRET I ) 58 T R BLR TR
TR EW T6 AN A R JHLAM BB i (T6 55T IR I H) 75 620 nm
S TSI S0 P B

SMEFIRE WP DHZOIMOmAMEEBU I P04 g T cp S0 EEERSS CHRIAN 1530 min, S 2170 CHEEIN

ZNERE LI E A0 SH220 F7 31 4% , KDY-9840 YL IG & &AX H,SO.-H.0, i 7 , L JF R A1y
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1.4 HIEALIE
K FH Excel 2013 347 %5045 4041, FH SPSS 19.0 347 % [ 35 % 43047, K Origin 9.0 %

2 GRG0

2.1 RERBCLLZ/NEHEAM E W TTFRENEN

F 3BT ER A AN [F) SR AC bl /N 2 AN TR B (= 43 BE R I L 4 BE S D M B b R TR
Ho HRIWELES IR AKT R, &/NEEH b R 552 3 R I NIR A B AL B K, Hor DANS0AS0
AEBRA /NG b R IR B R IR K T ZE TR, WAL B AN 4 bR B o S e
(£3), =M, 5NI100A0 &b FEAH L, NSOASO Ab# i #5515 3 0 7 41.95% ; 5 NOA100 AL FEAH LE ,
N50A50 AbBE 1 3 &0 T 113.02% ; 5 N100A0 At BEAH H , N5OAS0 A B 38+ 5 & B 8 1
45.27%, 5 NOA100 AL FEAH L , NSOAS0 Lb B M T ¥ BL £ 3G N 1 46.50%. 77 BERT AN 4y BE J5 AR AL A 55
I, RIIE R KF T, NOS-NUNH, =N B N 50% 1 50% 584 FI F- 4 N2t b R 38495 1)
SR X RS TG EURAL B AT APE R A /N LI BTN R e B3 R, e R RSG5, R4k = s A o,

£3 HHHKFT LN EEMEN B0 LA T HT R Z

s AT AR = _ 7y BRI _ 7 BEJa W

[ R - R [ B

N100AO 2.695¢ 1.120% 3.235¢ 2.440% 5.280™ 2.695%

N75A25 3.257° 1.185™ 3.315° 2.535" 5.485" 3.257*

S1 N50A50 3.735° 1.385° 4.495° 2.695° 6.045° 3.735°
N25A75 3.300° 1.370° 4.000° 2.685% 5.920° 3.300®

NOA100 2.525° 1.100* 3.085% 1.715¢ 4917 2.525¢

N100A0 2.210° 0.827' 2.730° 2.180* 4.800* 2.210%

N75A25 2.190° 1.023¢ 2.827¢ 2.360% 5.050% 2.190*

S2 N50A50 3.360 1.285% 3.475¢ 2.610% 5.675% 3.360"
N25A75 3.135° 1.280™ 2.845% 2.385% 5.195™* 3.135%

NOA100 2.175" 0.850' 2.600"" 1.640%" 4.705° 2.175%

N100AO 1.835' 0.645¢ 2273 1.690* 4.130¢ 1.835¢

N75A25 2,135 0.690% 2.395% 1.875% 4.680° 2.135%

S3 N50AS50 2.345 1.095% 2.520" 1.990° 5.190% 2.345%
N25A75 2.215% 0.725" 2.465% 1.800° 4.775% 2.215%

NOA100 1.575' 0.620* 2.010' 1.430" 2.825¢ 1.575"

W FSIANE RS S AL B2 0] E P <<0.05 K-V 227 2, R I
k4 EEHPKFTLRIEAGAPENBAZ LS TERES

BT EEEL =3 Sy BERTH S BEEH

AR R AR HEER AR PR
NI100AO 40.741¢ 0.185 5¢ 67.885¢ 0.246 1™ 23.873" 0.260 1™

N75A25 77.875° 0.244 0° 158.491° 0.282 5 30.680 03257

S1 N50A50 46.169% 0.222 3" 72.305"% 0.281 4 46.345% 0.303 7
N25A75 66.471° 0.209 7* 74.452" 0.266 8" 25.313"® 0.274 6™
NOA100 34.052" 0.183 3¢ 60.995¢ 0.234 5 22.747¢ 0.233 4t

NI100AO 57.281° 0.151 9 76.779"® 0.227 2¢ 34.966% 0.223 3%

N75A25 78.905 0.211 1% 260.435 0.247 3 46.776° 0.288 3"

S2 N50A50 68.505 0.199 3™ 107.076° 0.233 3¢ 50.995° 0.287 0"
N25A75 70.049° 0.187 1¢ 108.645% 0.227 6 41.184% 0.282 0

NOA100 47.540" 0.125 6" 75.671"% 0.201 6" 26.320" 0.216 8*

N100A0 66.921¢ 0.103 8 110.542* 0.199 8" 48.711° 0.208 5¢
N75A25 90.547" 0.158 5% 264.508" 0.214 2% 70.659° 0.257 8™t
S3 N50A50 75.250" 0.139 5¢ 127.121¢ 0.206 7¢ 385.371" 0.242 7¢
N25A75 88.569" 0.123 4% 139.262" 0.204 0 52.098° 0.229 8**

NOA100 51.482¢ 0.094 2" 87.428" 0.126 9% 44.992¢ 0.054 0"

22 RERBLEFMEF U DIELSNEHPHZREMNAEMIES AR

KNG SRR B A R I R R 4. R4 BIR, B KPR IR A R b B
K NF G R B T R RIRALEE NTSA25 At S R B A . 7 22 A TR B, AL BN A /N T
GEREBERIDE(F 4. =, 5NI100A0 L FEA EL ,N75A25 A B4 K BN T 39.10%, 5 NOA100 4k
FEAHEE , N75A25 Ab B 2R R BN 1 52.25% . 77 BERT AN 43 BE J JHAR L AU 5 =3 — 5. DA Barthrk
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B %% 593 7KF R, NOs-NNH,-N i 5 LA 75% 1 25%REAE BE & /N FE -4 g i i . N75A25 AbHE R 4 /3
W2 22 B3 I ] B 2 A E b bt R 1 U BN A R TSR R G AN i T A/ N2 e )i
LA S

B 4 T, 25 38 0 KPR TR A SR AL 3 ) AT MR R v T R A, = R ) BE i A DA
N75A25 A B AT M b B e e » 20 B U HH LA NSOASO Ab B n A M B d . 7 20T 3R I, S AL BG4 /N2 4
M AR R I B (K 4. =, 5 N100A0 4 HAH EE , N75A25 A0 FE AT ¥ M BE S 16 1 1 49.95%, 5
NOA100 4b FAH b, N75A25 Ab B AT %5 M bl 3 0 1 85.86% ; 43 BE R 5 =M AL M ] s 0 B Jm 11, 5
N100AO ZbHEAH EE , NSOASO 4b FE AT 35 M B S 1 1 1 348.83%, 5 NOA100 ZbFEAH HE , NSOASO Ab A v P b &
BINT 413.20%. RZ 37K R NOS-NNH =N i & A 75% 1 25% 80 /& 50%:50% A T /N2 4t
AIAMERE R R . X AT R S AR A AR LA SE & TR RS S K,
23 RERBLEEFUCLIEZ N EZEAAM E T EHREREMNF

S IRMLT &N B A N AR E R R R R L. AR S TR, K KT R, &N E
Y bR A SR AR IR G IR A B R T B — AR AL B, JF HLDANSOASO b B W s K. %
SRR, FALBEXS & /N FEH R I A E R (R S) . =, 5 N100A0 A3 AH L, NS0A S0 4k
FRh b A RN T 33.79%, 5 NOA 100 AL FEAH EE , NSOASO Ab P b #B 4% & T 46.18%; 5 N100A0
AL FEAH LE , NSOASO AL B AR B I T 35.55%, 5 NOA100 b EEAH LE , NSOASO b B Hb T 350 4= 2 & 386
T 62.00%. 57 BERT A2 BE G BRI S = — 8. TFAEER I, & #h40KF R, NOS-NWNHL-N i & L
H50%:50% A FF 4N b R A R B XATRE SRS RIR A FE SR T A&/ N2 b i Ve A B
PA B A DR,

£5 A5 KFTRAAERIL A5 S EN B0 EHRFfTHART mg/g
U, ST RN R

: = NS W T TN W T AT T 7
NI100AO 0.033 1" 0.028 6* 0.024 7" 0.025 1< 0.020 &° 0.025 9«

N75A25 0.033 3" 0.034 6* 0.028 5™ 0.026 5™ 0.021 4™ 0.031 6™

S1 N50A50 0.043 4* 0.037 1* 0.029 6* 0.031 3" 0.032 0" 0.032 7*
N25A75 0.041 3¢ 0.035 1* 0.029 0* 0.029 4* 0.021 4™ 0.028 9™

NOA100 0.032 0™ 0.026 1°¢ 0.018 0 0.022 0¢ 0.020 7¢ 0.019 9°

N100AO0 0.026 0 0.027 0* 0.023 3* 0.023 3« 0.019 2« 0.024 4¢

N75A25 0.029 8" 0.030 6% 0.023 6* 0.025 4% 0.020 7¢ 0.027 5%

S2 N50A50 0.032 9™ 0.036 8 0.026 7% 0.030 6* 0.025 4° 0.030 5*
N25A75 0.030 3" 0.033 9™ 0.024 0°* 0.026 5™ 0.021 0™ 0.028 0™

NOA100 0.021 3® 0.020 6™ 0.012 9¢ 0.014 9¢ 0.016 6* 0.028 0°

N100AO 0.019 4" 0.024 7 0.011 8¢ 0.017 7¢ 0.013 5¢ 0.020 1°¢

N75A25 0.024 4 0.027 8* 0.012 2¢ 0.022 5¢ 0.013 8 0.027 2+

S3 N50A50 0.028 7" 0.034 9* 0.023 2% 0.030 5° 0.021 5™ 0.028 5™
N25A75 0.026 1 0.032 7™ 0.020 8 0.023 5¢ 0.018 8¢ 0.026 6

NOA100 0.018 5¢ 0.020 4 0.011 1* 0.014 1°¢ 0.012 9¢ 0.016 7¢

317 g

T TR R HRE Y AE KB R R . nlVa e AR S a8 T EEMBER TR TR
PEWE B FE E I e B E RS B FE G N B A2 G BRI A B RS AR I, IR A EIR AR R &/
FUH A A Al R R TR EIRAL L, DANTSA25 AL FEFINSOASO A HE R el A M B i . X5
TP T 45 AL . IR AT BB L B S U R R b B B — A BRI i S AR RN
B, PR 1R 00 5 i P 5 B T A P R B AECAR ORY, Th VR AR B B T R B, B A R IE
R % (0 3 T e R AR

TR N E R R RUFE A28 B IR IS 1F 1 B B0, IR 0 e B 7 A48 R R SCRA KT 573 o 3 i
LAE 1, A TR RIS HIER RS EA Ay AR, %04 N IR A R
AN A R A B R T A — AL FE, LANSOASO AL FE MY | M B RO, 5 HE e
IR 72 45 AR . X AT A5 NOy-NNH, =N 5 & E N 50% 0 50% 0 $2 5 1 & /N AR R 17, A8k 7 & /N30t
R, [F 38 0 7 RS RO SR B 8 Rk I A B B AN 25 R A B PR 75 1 O™ [R]IN , DR AR EE R i) %
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VERE SR, G2 T EL W A/ NG VB E A, AT R B9 NSOAS0 AL BE A /N Z2 4y b B T B4
e

|

el

o

e AE R A KRR, SRR & 1E 3, 4k 3R B2 B B & R AE T DA &
TYAR R, LB AR E TR H R AR 2 B R HRE R IE S AR
RERSMERATZERE. AR ER, SEHKE T BAERFEAHM LN ZYg R R R R ERT
LR IR AL, ANT5A25 b 3 d iy o X5 AR B P 7T 45 AH I, NOS-NWNHL -N i & oA
50%:50%M 4R R R . IX 5 N75A25 LA R R ER R A, (R dE T 4R R 6 o X, T e 5 e Ak 2
REBS B MR M NE TR RS A B /R B A 55

TR 5 2 AL D) T B A 15 4 o o 7 (1) B B b o 3 BR300 5 B0 L R (1 6 o AN T A
AR WEFURIN, & 3K T IR A B AN Yy b R R R T R — R A B, DL
NS0ASO AbFEHL b Hh R 38T Bk B K, b ah B 5 T &S0 42 E 4w 55 70 IR e 48 AR . v RE 2
AR A B A B 5 7 /N2 it T SR b 0 & S, HUSS T ShEE s T R R AR R sIER . thah,
TR BRI N M G m 3, A A= R % A2 71 B R E AR R .

TR S AN Y AR, B E R RUE FR G R E ARG E R &' AR
Jite FH 2 Yk 2% 43 WA B PN A FHEY, 5 IR A L IR A RIS = TN E B i asE R . AT LA
NO;-NNH,"-N Jii & [ 50% : 50%F1 75% < 25% A0 3 1) v 45 P 0% B AH 0 ey, o] DA+ 38 8 7 P AR B IE
e, S A E R R R, A T ANE T RE M. 55— IR EAR L, TR A R A 3R B A&/
4 KA BT

4 25

D 58— P A FR AR L, NOy-N NH, -N Jii & H N 75%:25% , & /NS G B i mn, — I B2 B8
AT AT R R R B 2

2) 5 — IR A FEAH B, NOy-N  NH. =N J5i & LN 50% - 50% ft Ab T3 & 25 H i in 1 &% R sk 35 rp &1
Y b H R TR R AR E A B S BA R nl A MR R G T A/NEYIETIR R T B
KN BRI IEIE RV , P B T R B E R

3) 5 HA AL FE AR L , R A FIR AL B DA NOS-N U NH, -N i & HE N 50% 1 50% 8% 75%:25% , & /N2 4 A K
AR, A BT #himi i I rh AN AR AR T
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Effects of the Ratio of Different Nitrogen Fertilizers on Growth of
Winter Wheat Seedling in Saline Soil in the Yellow River Delta

WEN Pei'? , CHEN Xiaobing'", WANG Jiayu’ , ZHANG Lele*, LIU Xincheng’ ,
ZHANG Libin’ , SUN Haishuan’, QIN Song'
(1. Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. China Agricultural University (Yantai),
Yantai 264003, China; 4. Yantai University, Yantai 264003, China; 5. Dongying Institute of Scientific and Technical Information,
Dongying 257091, China; 6. Shandong Huibang Agricultural Development Limited Company, Dongying 257091, China)

Abstract: [Objective] The aim of this paper was to investigate the effects of the ratio of different nitrogen fertil-
izers on growth of winter wheat seedling in saline soil in Yellow River Delta. [Method] Costal saline soils at
three salinities were studied: 0.9 g/kg (S1), 1.9 g/kg (S2) and 2.9 g/kg (S2). The response of wheat seedlings
grown in pots filled with these soils to different combinations of NO;-N and NH."-N was investigated. We con-
sidered five NOy-N:NH,'-N ratios: 100% : 0 (N100A0), 75% :25% (N75A25), 5% :50% (N50A50), 25% :75%
(N25A75), and 0: 100% (NOA100) ). [Result] (D Nitrogen had a significant impact on the dry mass of the
aboveground and underground, the dry mass of the aboveground and underground of winter wheat of N50A50
treatment was the largest. @ Under different salt levels, NO-N:NH",-N was 75% : 25%, which could promote
chlorophyll content of winter wheat, the chlorophyll and soluble sugar content of winter wheat were increased
significantly at N75A25 or N50A50 treatment. 3) The shoot and root dry weight and total nitrogen content of
winter wheat at seedling stages were significantly increased at N50A50 treatment. [Conclusion] The optimal
NO;-N and NH,"-N ratio was 50% : 50% and 75% :25% in terms of promoting nitrogen uptake by the plant and
the accumulation of soluble sugar and chlorophyll, as well as the dry matter of the seedling.

Key words: nitrogen ratio; salinity stress; seedling stages; winter wheat
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