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1 #RERZ®

1.1 e A

TS R VA R NS = AN EAN TR
(123°29' N, 45°06' £ ), 1% Hb X A i KB 1 2=
WS, 4R H B %L 2600 ~ 3000 h, 4EH4< IR
49°C, FARERWIN, AKRKEKELN 450 mm,
AR ZEREE K B2 1400 m » hm™, {2+ 58 s i
I IRFT L 1, 0 ~ 20 em + )2 A BEA 34K 1 5
WF. 2ha&E38g-ke', pHO.11, AHLIF 528
g ke, DA 2282 mg - kg, A 0.75g kg,
HRE 6.55mg « kg, HALEN 83.26 + mgkg .
1.2 Rt

ARG R BOA R R 5 kLXK Hi, BS54
BEAKSE (L POs 3, AERIZEAUDAEBERRES ) . 0,
75, 150, 225, 300kg - hm”, 43 il F Py, Ps. Pigs
Pps. Py Rme BAMMIKELE, B4H/PHK
40 m*, R (FHHEEDL N 1, IERIERCAIRE ) A
JE CHELDL KO0 T, MERRZERU G ) Bt A
M 225 A1 150 kg « hm™, &, B, #00TE
OKFRREAT . PO IARIE 228 8 1 12 1 il 3 Ik
. B KSR REL 101, FESE A 60000
Bk - hm™, 092017 455 H 10 H F1 2018 4£ 5 A
14 HFPMHE, 34 FORA KR H B B
1.3 SREE A i

AT KRBT 2RISR I A TR
B/ INX BEHUR A 5] — BRI 8 Bk, Atk K4
R ZE BE3ANERSY, IR SR E S 105 CAA T
20 min, 75°CHLTZIEE, RECEYE. BTERS
LT R . b, PHBRRR T A - PUEH B LAk
W A o i, TR ST R AL 5 VRS R I
fift, JEFKIEEEREETTINE Na*t F K™ AT

Ttk 22 1 45 b B 53 Sl a3 A A A — B A
PR3 PR, BOMRIFAM F, AR YREW R, IR
FET —40°CRARIRVKF T, FHIRNBHG A B AR A
PR 2w A= 7 1 500 4 D o W B i DC1 (PLDZL) |
IR ILEE (AGPase ) FIHEA LY L (SOD)
T

TSI A AL BRI 10 m® BEATI 7=, AFrbni
K (14% ) THEEL 5,
L4 Bdior i Fata A=
BB R B (kg - hm™) = B E A AEY & x
AL S ;

Mo BN 2 (kg - hm?) = MEBEFH 25 + 250
R + FE N R
MR R (LpTA, mg) = M2t s 2
Rl — WO il B
MR IERCE (LpTE, %) = M i Eitisa /
22 HAE A B R R x 1005
B 2R 3 X REAR I DTk (CFE, %) =M R &R
st / WORTERRBE R R X 100,

K H Excel 2007 #A7T £ ab #2228, 4L
P b —=N3 4y, Jr225 8t (ANOVAs) F¥I{E )
B A 56 (Duncan & # [X 6], P<0.05) fii Fj SAS 9.2
( SAS Institute, Cary, NC2010) #17,

2 HBREH

2.1 N[t ok T K R R A S

Jita Tl et 55 Ay XA [R) b B s ) 2 S W
TEER AL - it FHBAE v] 0 3 2 ok (R
1). 7E2017 4%, 5 P AbFEAHEL, Pos. Pisy. Py I
Py AbERAT G = 42.5% . 70.2% . 81.0% F1 85.9%.
TE 2018 4, 5 P, AbPRAA L, #57ita B b #3134 7=
30.6% . 57.7%. 74.7% F179.6% . Py 5 Pys 22574
B, (AR E e T HAGRL A,

xR 1 TEEHEXNEXFEHZN

(kg * hm™)
JGEL 2017 4F 2018 4F
P, 4045 4533
Py 5766 5922
Piso 6888 7152
Pos 7322 7922
Py 7521 8144
25k
ARG (Y) <0.0001”
LB (CT) <0.0001"
YxT <0.0001"

VE: BB A RN 5 R R A BRI A 0.05 K OF 1 25 5 3
o JORAENY AN 2 R B . T
2.2 NIE] it X K M A R A
FEER AL 3 R AT ] I S5 R R[]
AR A, HBEsE e, Hh
AP A TR ER (R2), E20174E, 5
Py AbFEAH L, Bt s AE A B AR W AR B e T
41.2% ~ 93.4%, TE2ZH$EE T 29.5% ~ 75.1%,
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U 8 & T 31.3% ~ 62.6%, 1E 2018 4F,
5 Py Ab BRAH Lb, B i i AE Ab 3 AR A R TR AR T
W4 T 414% ~ 101.6%, TEnE 22 W8 T
28.8% ~ 78.5%, TEWHINHEE T 29.9% ~ 61.9%.
DUk, AL R S5 AR X K A W A R R
ZrnE.

®2 AEMBEIEXM EHEMBHOHME (o)

Fr W 2R e 1 M RERR B SRR, ST TR P A AR
o AL, TEBEALHL . ARGYRE KM TR R
ORI 22 52 .35, (HARy S AL PR 2 1) J6 . 35 A2 .
TR

F3 AEMEFEX EAKM EAHRRE M

iy b P - 22 1 Wk
2017 P, 152.6+8.6d 2143 +13.6d 5243 +35.6d
P 2152+163¢ 277.6 +20.1¢ 688.6 +33.2¢
Py 2554+ 18.6b 3155+ 18.6b 711.9 + 42.6¢
P, 2783x105ab  3552%102a 789.2 +19.3b
Py 2952%123a 3752+ 18.7a 852.3 +32.5a
2018 P, 1663+ 10.1c 221.4 +20.1d 556.3 +25.1d
P 2353+19.6b 2852+ 15.2¢ 722.6 +26.3¢
P 3083 %20.1a 333.5+13.3b 813.2 +29.3h
Pns  3268%103a 358.6 + 18.5b 845.6 = 35.6ab
Py 3353 %18.5a 395.2+16.3a 900.6 + 42.6a
peasis
A (Y) <0.0087" <0.0032" <0.0014™
AP (T) <0.0001" <0.0001" <0.0001"
YxT <0.0045" <0.0027" <0.0033”

(kg - hm™)
Efy abRE P 221 HeAy)
2017 P, 12240081  6.52+0.25d 9.56 +0.75¢
Py 1.55+0.11c 8.63 = 0.36¢ 13.22 £0.89h
P 1.65+0.10bc ~ 9.55 0.56h 15.65 + 0.82b
P,y 1.79+0.12ab  11.23 +0.85a 18.66 + 1.15a
Py 1.88+0.13a  12.89+0.26a 20.89 + 1.26a
2018 P, 1.37 +0.09¢ 7.11 £ 0.36¢ 10.22 + 0.88¢
Py 1.73+0.12b  9.65 +0.45b 14.56 +0.90b
Piso 1.96+0.15b  10.33 £0.77b 16.56 £ 0.72b
Pos 202+0.18b  13.45+0.74a 19.54 + 1.14a
Pay 233+0.09a 14.09£0.82  21.33%126a
Ay (Y) <0.0342" <0.0126 <0.0354"
AP (T) <0.0001" <0.0001" <0.0001"
Y xT 0.5634 0.7632 0.6741

2.3 A[Ri R R TR H b R () R

B it s A S 2 AR TR T AR R b B ok b
BB R, R 3P, 5 AR B b 3
FH L, 2017 12018 4F 1 jife i 10 Ab 24 1) s R 22 4t
TER TS T 262% ~ 70.1%, w228t m T
32.3% ~ 75.1%, WO AR &K, HIEHIE
FEHR 42.5% ~ 118.5% . TEMLIRI], Py Fl Pyys I
TIOBEFN S0 I S TR AL B . IEAh, A
B AR X EOK M B AR B A e 2 e
{EARy S 0 2 ) G . 25 28 AR
2.4 N[ it 0k T KB BB A AR

W i e e 32 e mT () B2 SR A AR 6 B 1) R
RO, Wk 4 PR, Py ik B AR A BRI B F i
N 534 ~ 63.7mg, 7E2017 Fl 2018 4 3 jifi
JIES Kb ER i 5 it ol P B4 I e i i R R T Y
HAH, Py AL HL L Py AL BEAY 3 4%, MM 85 &
(562 FOR T, T 3 W3 e T Rerp
A2 ROR, AT PO AL R, Py, AL EE4R T T
249% ~ 23.4%. [AlEF, 3% g A0 2 B T

TE: * FOREO GBI 22 5 B . IR,

x4 AEEBHEXNEXM R BEZENZIT

AR R iR LiE
kb ikt HHn R X RS DTk AR
(mg) (%) (%)
2017 P, 53.4+75e 43.2d 38.4d
Py 85.5 +5.6d 52.2¢ 41.2¢
Py 1073 +8.6¢c 59.4b 443c
Pns  14121102b 66.2a 50.8b
Py 1669 % 15.4a 68.1a 60.2a
2018 P, 63.5+4.3d 46.9d 36.8¢
Py 98.3 + 8.3¢c 53.5¢ 45.3d
Py  1152x9.6b 58.4c 52.3¢
Pns  1653%123a 64.5b 59.6b
Py 188.6%18.6a 70.3a 65.3a
A (Y) <0.0038” <0.0432" <0.0370"
PR (T) <0.0001” <0.0001" <0.0001"
YxT 0.1269 0.3703 0.4284
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2.5 NIRRT ORI o Na® ALK 3 52

R Na® FlKS 9 5 2t mT L a) 42 SR A AR B
HFERsh SR, kSR, 5P, abHf
FHEE, 2017 F1 2018 4734 jifi B 0 AL BRI FEAR T oK
R v Na® B3 2, Prsg. Poys 1 Py 3 A0 B %
R Ik B KO, IR, 5 AT A B 35 G 2 B T
FokM A KSR, M Na"/K B AR A,
St it ol A S 2 AR T R 95T b R ORI A9 Na™/K”
Ho BUAh, GEBEALER ., AT FOK L RBE R R
[R5 22 5 3, (RAR Ay S5 AL B 2 [R) 6 B 3558 B

&6 AEMEHEX EARM FEFERIM (2018 F )

14_:‘FH o

K5 TREBEHEENENRMITH Na' 1 K @2 H200

ey ab N Kt Na'/K* {l
(mmol * g_l ) (' mmol * g'l )
2017 P, 1.35+0.09% 0.79 +0.03¢ 1.71a
Py 1.26  0.05ab 0.84 +0.02b 1.50b
P 1.22 +0.08b 0.86  0.02b 1.42¢
Py 1.13 + 0.10be 0.92 + 0.04ab 1.23d
Py 1.08 + 0.04c 0.95 + 0.04a 1.14e
2018 P, 1.45 +0.08a 0.80 + 0.03¢ 1.79a
Pss 136 +0.11ab 0.87 +0.03b 1.60b
Pso 1.28 + 0.05b 0.88 + 0.02b 1.45¢
Py 1.24 + 0.06be 0.93 + 0.03ab 1.33d
Py 1.18 £ 0.07¢ 0.98 + 0.05a 1.20e
A (Y) <0.0418" <0.0464° <0.0495"
REFR(T) <0.0001" <0.0001" <0.0001"
YxT 0.7883 0.9033 0.6326

2.6 [a] it il e Xt T A I TS A ) 5 )
Wil EE DL (PLDC1 ) FUEBEFRILEF ( AGPase )

SRR OC R R U, A A B AL (SOD)
T PR ) 322 R AE £ K A2 W aE 9 R B, k6 iy
7N (20184F ), 5 Py b BAH L, 3 it IE Ak 2
i PLDCL 36 P B4 M 30.7% ~ 73.7%, AGPase i
PE B IN T 71.0% ~ 235.5%, SOD G PE 3R T
65.4% ~ 144.5%,

o WHEME DL PR LR ARk
(U-mg") (U-mg") (U-mg")
P, 434.1 +24.6d 3.1x02d 140.3 £ 16.7e
P, 567.4 +36.8¢ 53+0.6¢ 232.1+25.9d
Piso 601.3 +58.1¢ 8.1%0.5b 274.1 +£30.1c
P, 678.7 + 67.2h 92+ 0.6b 300.5 + 32.5b
Pyo 754.2 + 88.6a 104 £0.5a 343.1+353a
3 itig

3.1 BRI A EORBE R I R is
i[9

il IR SRRt HIENETIE
RN A A ) o i, SRR T - &R
FAREE D E R R SR B TR IAR R
RE T EERCZBR, BT B0 A A AL
PO AN FEANIERE LS, AR THE B E Ik
MEE TR AU R, 5P, AL,
T ER I A it P B A A BE G S T T oK Y
AR R, JUHURORI, WREEN 42.5% ~ 118.5%.
HFEHEATREA 31T, 55—, BEMA T4+
Ferb AT R HBER &, dE T OR AR YR 2R AR
W Vs R, AR A T B 2K A 4 AR
TEIRR R IR K, PETTAR THE o me i |05 1
W, YEHEFENCANEE LT T PLDC1 Al AGPase fif
RO ORISR UE T BEERRE N RIIE AL 3R,
HET %8 2 s BRSO . ARFSEE K
B, HOMEBEIERE N T KM R m A E R, X
A BE SR AT SR 25 PLDC1 F1 AGPase Z5BEAL 156
SEREEVE, TR TR ORI R A e Y, TR
— L A BRI SO A A SRR F B — 4
BI% o
3.2 JitEmE s AR R RPN RE

BRI 2SR SR 3.81 g - k', EhAR
YEYIE R ITTHIG A 5 — BRI A -, AR R 8, AN
Jite FHV A R A B K i B v N /K B R 428 i 1 KO-
X E RS T VR B T, BRI S
WAL T Na®/K' (H, X AIREA LT LIy i iy 5
o Ho—, MW @ 4% 17 PLDCL W&, iF
— A HKT1 /92235, MM BH (- 20 LAk Na* ik
A, HEMIREAR T Na' B9 25 o, Bl it ]
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TEAEIEE Y R IR, e BT B
VEWG I, T EE FHVER A T80 2 B malic 12, i
JiE WA AT AR K o i Na'/KE (B 7546, madh
it SN AE A H SRR i (MDA) & &, it
TR £ K E W BB 2, AR E R B, 1
Jite B AL S 35 B T SOD TE M,k e 2 4 i T 2%
FRAEER 3 B AR BB 2 — 2,
3.3 BB INER T I FORA Y S

W5 2RI, BREACE AT A T3 058 S E £k st
YE I A 8o & i, R F EORBE R Rk,
T B v i AR FH 2803, R Rl o g = i
R P TR BT S T R v T K AR 14
HRIEAIRTEL D o AW R TR L, TR
A=A TGRS A R 2 B e, ANt B b 2
5/ N 1102 S 7/ == 7 i 8 T B 25 S ) N M N
R, WEEwEIESE & TR A F A K
A W E i P 4R e oK B R B R A
Bzt U, RRARER A Y, R A AGPase
TEPE, FEEDCE YR RIALRLCER, T4 e R
i 2R i g AT RN, R 9 v G
PEE T B R s XTI TT kR, EOoR R R T
1 30.6% ~ 85.9%. LGy B it i R P ASOR
FE IR FT B 4 rh 8 AT A9 it FH 5 0T 5 JEE 225 ~ 300
kg * hm™ JEHINH

4 Bt

TERMCT BRI Tk - o HE i i ] 8 5 4 v
KRR 2 e ), R s AR ER bhaa, 34
TR AWy RN e I X S R it = A
225 ~ 300 kg *+ hm™ N'H.,
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Effects of phosphorus application on phosphorus uptake and yield of maize on saline soil
XI Juan'; YANG Xiu-yi", GENG Ji-biao™, LANG Ying’ (1. Chengcheng Agricultural Radio and Television School
Weinan Shaanxi 715200; 2. College of Agriculture and Forestry Science, Linyi University, Linyi Shandong 276005 )

s

Abstract: In order to explore the effect of phosphorus application rate on phosphorus uptake and yield of maize in saline
soil, a 2-year field experiment was conducted to study the effects of different phosphorus levels (0, 75, 150, 225, 300
kg *+ hm™) on phosphorus absorption, transport and physiological activity of maize in saline soil. Under the same phosphorus
application level, the yield, biomass, phosphorus accumulation and leaf phosphorus content of each treatment in 2018
were significantly higher than those in 2017. The results showed that compared with the treatment without phosphorus
application in 2018, the application of phosphate fertilizer treatment significantly increased the phosphorus accumulation
in maize shoots, increased the phosphorus transport and transport rate in leaves, decreased the Na'/K" ratio of maize
leaves, meanwhile phospholipase D{1 activity increased by 30.7% ~ 73.7% and pyrophosphorylase activity increased by
71.0% ~ 235.5%, and the activity of superoxide dismutase increased by 65.4% ~ 144.5%, significantly increased the
aboveground biomass of maize in different growth periods. In 2017, the maize yield of all phosphorus fertilizer treatments
increased by 42.5% ~ 85.9% compared with no phosphorus fertilizer treatment, and in 2018, the maize yield of all
phosphorus fertilizer treatments increased by 30.6% ~ 79.7%, compared with no phosphorus fertilizer treatment. In order to
alleviate the salt stress of soda alkaline soil in Songnen Plain and improve the biomass and yield of maize, the application rate
of phosphate fertilizer in this area can be considered at 225 ~ 300 kg + hm™.

Key words: phosphorus application rate; saline soil; phosphorus absorption; growth; yield



