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1 #REFE

L1 fia
P B+, R AW LA KRR (37° 44/

N, 115°47" E) #)2 (0 ~ 20 em ), FeA B AL
Fiange 1 iR, BT EEANaT 0.84 mm §i 45 H o
HERAE R A 2 M e — &4 (MCP) . JRZE (U)
MwIREE (AS), BE4# .

®1 i HEREREUER

pH {H R g s EERINGs A X TRIRES AR
(H,0, 1:25) (cemol * kg™ ) (g-kg") (g-keg") (g-kg") (g-kg") (mg - kg™)
8.29 17.74 18.4 1.25 0.64 74.5 16.21
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(MCP) . WifR &85 AR Z L (MCP+U ) 5%
Fif — U5 RN R i AL il ( MCP+AS ) 3 Nk B, 4
AP 3K, [RIER EONIE ZS IR R
TESHE N (PIP0sit ) 03 g kgt B, JRE
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T E o
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5 (Cag—P) PR 1 (& 2), R — =
5 4b Bt AR SRR T O ~ 2 mm 3 W-P & & IA 3
T 1159 mg - kg', SRS AL P 2 BT =
1470 mg - kg™, 58 A it B 19 4 1) 386 0 26.9% , 1
55 R 2 S it Ak BN & R R R 133 mg - ke, #K
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WL AL R — A5 22 AR E (P>0.05), 1M
5 R Z it A B R R 436 mg - ke, PEIE
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K F) 4282 mg - ke, 5 B R g it Ak B Ry 4 437
mg + kg, A E ST WL S R U 22
SARZE (P>0.05), iR EILEbHN] % T
F% 5] 569 mg - kg™, A i IR 2 5 AR 86.7% (&
2d ). it AT A B S AR BE N, A AR A R R R
B, i A T e Ak P S R S S L R —
SUANEE, ARG R A AR TE R T (21
mm ), B R A SAEE (15 mm) BN T
40% , 1 it R 2 AL FLERAC ST BT 0 ~ 2 mm £ 4
BEMT, 4 ~ 6 mm B )G BEE THEE
BREIR — AEGAN R, MEAC S BT S s Ve
B3N 13.3% (17 mm ) (& 2d ).,

AN [ it A Ak 3 38 e A i A o DX 3k - T 1
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MR T 55 (Cap-P) & & (K3), L W-P,
Ca,—P fll Cag—P, Al-P, Fe-P, O-P fl Ca,—P %
Al AR X A /N B T — 5 Ak v S e
JE 0 ~ 2 mm +HE AI-P A 5k F] 448 mg - ke, 5
TRIR B AL Ab PR 219 me - kg™, FA I R e
FEAIK 51.1%, 15 /R R it b #0035 -7 % 824
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mg + kg, HLEATERETR — A SRR T 76.3%, O-P
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mg * kg™, HL B B R AU 0 R v 50.49% FI
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FHIE Fe-P. O-P Hil Ca,—P & &M HK, fHXF
ot A5 |45 A3 A VI R A S s, 35 RS
i B B AR A 0 ~ 2 mm 135,
2.3 [ il A Ak B 3 - Wl A7 R T 2 R = 1
Al

- TOHLBE S o A SR R I, AN [ U
Pt whie — S b AR WA R, 7R B AE
M0 ~ 2 mm RPN (E4), HitRiR
TAES, BEEELL W-P, Ca,-P ll Cag-P 4, 43
WK 1159, 3 123 F1 1 642 mg + kg™, 4391 5 BE it

b

200 -

150 -

100

WilRek (mg - kg')

50

800

600 -

400

R4S (mg - kg™)

200 -

0 10 20 30 40
PEESHEAL SRS (mm)

—v— MCP+U —a— MCP+AS

B3 AFREMERAIEXEEEESR ( Al-P ). BEERSk (Fe-P ). MIEAHEE (0-P) FNBEEE 145 ( Ca,-P) HIRZIN



rhiE RS TR 2020 (2)

4500 a MCP
- B MCP+U
2 a 5] B3 McP+AS
£ 3000 {7 % 5
~ K
# A b
7z H OB
® = 1K
B a Lk
= 1500 H I
Kk - ai‘g a
bH [
H ’Esg 0 c ba  BEb
c R aba c
0 - L =
W-P  Ca-P Ca-P AlP FeP O-P Ca,P

4 FEHEAEAIERT# T MRS 0 ~ 2 mm
TIERE RSB

JEAL 0 ~ 2 mm + HETCHLEE B & 1Y 16.0% . 43.2%
122.7%, = FHZH G B8 81.9%, I it ik
B A BE, B 35 B DL WP Ml Ca-P 1775, 43 9N
1 470 FI12 886 mg + kg™, W& Z Al 5 JCHL W B i
1) 77.9%. 5 B B R — EES A L, W-P &
B, B4 5K 26.9%, Cac—P W E T M, KK
13K 76.5%. LR R AL HE, B F DL Cag-P

Al-P £ 76, 4y 9}y 3 757 F1824 mg « kg™', M &
Z S TCHLEE B 73.4% . 5 R IR A4
FH LG, W-P Fil Ca,-P W 2 3 /b, 43 5l ik 88.5% Al
86.0%, Cag—P Fl AI-P & & 42 &y, 40 B8 & 129%
1 83.9%,

AN AR AL BRI 3 = T - e L e (R
2), HUBERR A, i IR 2 R R g b
TG AL B 14 0 9 o 389, 424 F1472 mg, 43
g Tt W B 682%. T4A% N 82.8%, 1M 7F W-P,
Ca,—P. Cag—P., Al-P, Fe-P, O-P fl Ca,,—P X 7
e s, 3 it AT AL BRAT 4 FhE A B a2 F )
i W B Y 66.2% . 69.9% F1 82.3% ., FA it B R —
S 45 AL B, W-P, Ca,—P. Cag—P il AI-P 34 & 43 il
74, 186, 90 F12.7 mg, 435 it BB 1 13.0% .
32.7%. 15.8% F14.7%, 3Lt IR ZALBL550h 4.8%
(27mg) . 11.3% (6.4 mg) . 43.7% (24.9 mg ) Fl
10.1% (5.8 mg) , HHBRRREALIL 350 25.9% (14.8
mg) . 43.1% (24.6 mg) . 9.1% (5.2 mg) 1 4.2%
(24mg),

F2 FEHEARLE TARFAHEY L REEME

i it (mg)
Jisi] =
(mg) W-P Ca,-P Cag—P Al-P Fe-P 0-P Cay—P pENoe
MCP 57.0 74D 186 9.0h 27h 03a 0.6a 03a 389¢
MCP+U 57.0 27¢ 6.4 ¢ 249 a 58a ~02a 14a 14a 424h
MCP+AS 57.0 148 a 24.6a 52¢ 241h 03a 0.0a 0.0a 472a

T [F—F AR FRFRIRTE P<0.05 KF TR 25035 (1SD ), TR A 4y A AR i

2.4 NIE]tE AR AL EE X K PEES | BRI

AN [ it A Ak B 347 58 5 T - K S (W-
Ca) . KiFMEEE (W-Mg) &k, [T W-Ca,
W—Mg 14340 i 1Bl o BF it ol e — S5 A PHR B i S
0 ~ 2mm +3 W-Ca &R 1158 mg - ke, SHiAR
U A S RINE 6 301 mg + ke, EXARTEHIHR
BEISEAN T 4.4 4%, 05 PR ER T b R &2 B
7 476 mg - kg, BANEIRZEIFEAL 58.9% (& Sa),
i 115t A A R B R B, A AP W-Ca AR
R, IR AL FE > HERiiR — S A0 H > It
JPRZEALH, S e B A PR e A (15 mm) >
i JRZALHE (5 mm) > PATGERERR S AGALH (3
mm) (& 5a), XF W-Mg, FJimiiR — 2554k B
i IE A 0 ~ 2 mm &k 108 mg « ke, iR

EALE AL R 2 ETFE 315 mg - kg, BURMER
MR i IS 3G I 1.9 £%, 75 PR ER i 2k B 5 93
mg - kg, FURNEIRERF 227 R E (ES5h), b
R IE SBE B B B 0, A& AL B Ry W-Mg BIA R
R, E Lt R e A B A 5 1 W 3 v T A R S LA
AR, HAMGERE R, H 15 mm, TMEREHERR —
A PRI EL i PR R AL BN 3 mm.

3 it

ARG, AL X A B A A - pH L
ARJES#E & . W-Ca, W-Mg & RIEA L&
AL, HASHRGAL R B 2, AR
iAW —5 >

3% pH EUREZAY LSRR, XHRI AR |
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H R L, (AL E AT IR o 55, R T
NH," % + 5 F A 1 0 (5CHAE, IREBEHK
5542 TR Z KM= A2 1 NH, ZEB P H 3 b 2350
IR . FERRIELIHET, BEIR TS SRR I
jifi 398 pH {EA B ks ), X d el T A R
5 77 B [ R PR 2 K e S5 g s TR AR [

AR, B — R AEE 1 ~ 3
emo AGRIGH, PRGEBEIR S BB IR I BN
15 mm, HHIREN 17 mm, HiEHIRE N 21 mm,
it bR R AT R B e T B R M 4 R
MR, DIRRESCR ol 3 . B ABAIFIEUE
S, it PR R R R I B 2 R T
FHAE R IR — 205 1, BB A AL B R )
PR, TmMREEER ", BERMIER
FARHE T WA A P T AR Y, B
R B X AR R R A S, H R 2K
FEAE NHy, TERPEIREE th & ik ik, X e
it PR R BRI RS IR B /NIt IR Y R &R
Z—

T HETCHLBE S G e 25 R R B, B R A
i A E3EREFR 60 d I, A KM 4 A FOIE S
TCALBE A B, DLA SCME AR I WP, Ca,—P
Fl Cag—P MG IR EE AR, 33X 5 H1 A 5T 25 R A0 —
O SRR, AR LR R
BT & RAAAE R E 2R, Feil et e 5 T X
(0 ~ 2mm) BffLERE N RE, iimmiRe
fEHE T Z BB R W-P Fl Ca-P (W55 4L, 3L

PREMGETE T Z WM Ca—P 1L, TR AT RE
FETEA MR A SRR, B R TR AR
A [ R AN AT BT =, i ACE S . it R
FFRA T A BT X R - 4 pH (L, EAT RAE:
PEE, PRZ KR AR 0 NH, 206 - 98 e 4 2 1 e
BEFER Ca™ . Mig™ S22 4 of [ 25 1A T v i
FEAR W=P Fl Ca-P 1Y &5 i, [ABS 4285 T Cag-P &
., MR R Eed I pH (M B RIS, R
FEARRY Ca™ ., Mg W2, (HXESBERRIE ALUTTE, #K
W-P Fl Ca,-P iR, Cag—P S FEAK,

T AE XA 0 L 38 A g i R = i e T A
FH, it AR 57 & 0 i Ay ke Al L 1 224 2 ) T 3 52
W, ARDKREAL 2 R I 2 REA A R
B AR R BEAR A W i, VT AR T g
FH R fofe DX S IR 512, B A R T B it P Al i e —
B PRVE YRR — A S A A T R e, H
FZ S, 0 N FH R] () 42 Tk B it =0T 02 2 1 i A
A5, $Em TEEAERA A, NImHEm T BEAE Y
R, XA RV B s & X
JITTE

4 &R

BREL AR 2% SR — A5 3kt , g T
T pH . BEAIT R EE E AL S RAL . HBEREIR
TSR AR T T SR DX - S Y pHfE, AT
RS T A RE SR oL & &, HARRENE
BT DI (0 ~ 2 mm ) S8 hER O W3 . BCHE AR R
S N o 73 W N Y W i PR s e
SR pH AL, LATHC G At R B W3R AR MR 2 e . RC TR
PR e 5 PP I S 25 4 1 G S i R DX - S Y
W-P &ik, FEAKT Ca—P &6k, f2F THERYITHS,
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The effect of nitrogen on phosphorus movement and transformation in fluvo-aquic soil

SU Tong-qing"” > *, WANG Huo-yan"", ZHOU Jian-min’ (1. Key Laboratory of Beibu Gulf Environment Change and
Resources Utilization of Ministry of Education, Nanning Normal University, Nanning Guangxi 530001; 2. Guangxi Key
Laboratory of Earth Surface Processes and Intelligent Simulation, Nanning Normal University, Nanning Guangxi 530001 ;
3. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing Jiangsu 210008 )
Abstract: The movement and transformation of phosphate fertilizer and the effects by different nitrogen fertilizers were
studied using the soil column experiment. The results showed that after 60 days incubation, soil pH in the distance of 0 ~ 2
mm close to fertilizer placement in the treatment of monocalcium phosphate ( MCP ) applied alone decreased from 8.29

to 7.82, and water-soluble phosphorus ( W-P ), Ca,-P, Cay-P in soil column were 7.4, 18.6, 9.0 mg, accounting for
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Effects of organic fertilizer application on soil C/N ratio and grain yield of spring wheat under whole field soil-plas-
tic mulching and bunch seeding in semiarid area

YIN Jia-de', HOU Hui-zhi’, ZHANG Xu-cheng" >, MIAO Ping-gui', YU Xian-feng’, FANG Yan-jie’, WANG Hong-
1i’, MA Yi-fan® (1. Agronomy College, Gansu Agricultural University, Lanzhou Gansu 730070; 2. Institute of Dry-land
Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070 )

Abstract: The effects of organic fertilizer application on soil carbon, soil nitrogen, and soil C/N of spring wheat
under whole field soil-plastic mulching and bunch seeding were studied to provide theoretical guidance on fertilizer
management efficiently in semiarid area. The field experiment was conducted in the semiarid area of middle Gansu
province from 2016 to 2017, the involved three treatments were whole field soil plastic mulching ( PMS ), whole
field soil plastic mulching and organic fertilization ( PMO ), non-mulched and bunch seeded ( CK ). The contents of
soil available nitrogen ( SAN ) and soil organic carbon (SOC ), SAN dynamic change and surplus, soil C/N ( SOC/
SAN ), leaf nitrogen content, partial factor productivity, Water use efficiency ( WUE ) and the yield of spring wheat
were recorded and calculated. The results showed that the PMO averagely enhanced SAN content at 0 ~ 50 em profile
by 131.96% and 64.39%, SOC content at 0 ~ 30 cm profile by 50.04% and 44.23% in the whole wheat growth stages
respectively, as compared with PMS and CK. PMO significantly increased SAN content by 67.80% and 201.62% at
0 ~ 30 cm profile at the flag leaf stage to flowering stage, the observably surplus of the SAN accumulation at 30 ~ 50
cm profile were recorded in the harvesting stage, as compared with PMS and CK. From the flagging to maturing stage,
PMO averagely decreased SOC/SAN by 22.25% at 0 ~ 30 cm profile, and 60.22% at 0 ~ 10 c¢m profile as compared
with PMS and CK, respectively. PMO averagely increased total nitrogen content of flag leaf by 4.44% and 20.21%
from heading stage to filling period, increased the partial chemical fertilizer productivity by 5.13% and 58.96%, the
WUE by 26.49% and 59.18%, the yield by 5.12 % and 59.00% respectively, as compared with PMS and CK.
Consequently, the application of organic fertilizer could increase the SAN and SOC content of topsoil, decrease soil C/N
ratio, enhance the supplying capacity of soil nitrogen and prolong the longevity of fertilizer, which resulte in the significant
increment of yield and WUE of spring wheat in semiarid area.

Key words: whole field soil-plastic mulching; organic fertilizer; organic carbon; available nitrogen; soil C/N ratio
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13.0%, 32.7%, 15.8% of soil inorganic phosphorus increment, respectively. Compared with MCP, co-application
with urea ( MCP+U ) or ammonium sulfate ( MCP+AS ) reduced soil pH in the distance of 0 ~ 2 mm close to fertilizer
placement, and increased the movement distance of W-P and the distribution of Ca,-P, Cag-P. The W-P, Ca,-P decreased
by 63.5% (2.7 mg), 65.6% (6.4 mg), while Cag-P increased by 176.7% (24.9 mg ) in MCP+U soil column. However,
W-P, Ca,-P increased by 100% (14.8 mg ), 32.3% (24.6 mg ), while Cag-P decreased by 42.2% (5.2 mg) in MCP+AS
soil column. Compared with MCP, MCP+AS improved rapid availability of phosphate fertilizer, and it is more favorable
for the timely supply of phosphorus when the crop nutrient is deficient, while, MCP+U reduced the rapid availability of
phosphate fertilizer, and it is more beneficial for the medium and long term crop utilization of phosphorus fertilizer.

Key words: fluvo-aquic soil; phosphorus; nitrogen; movement; transformation



