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KPFBEFEEN SRR RIBREESL
B RAF TR RE 1 R B R S T RS2

My, BGEAE, ISR, 5K OVE, EfE, sk SRS

( FIF KRBl 2B SRR ST, I 7 810016)

b OE: N TGRS FT I FHO 5 98 5 TR AR B0/ N2 MR [R) - 2 P B AR A« Ao e i R A A e, LA
T AT 34 FH 8 sl e 42, B AWEAE (NP ) . ZUBEHF A (NPK) o ZUBEN N RS FFAR H (NPSL) | 0B
JEn 4 A AR (NPS2) « ZUBHE AR 2 f5 T8 1 (NPKS1) | JEABH LM SR F5FFAHE (NPKS2) 6 M4k
i, T/ANEBGEE, B0 ~ 10, 10 ~ 20, 20 ~ 30 cm 2438, RATIRIHLE G 0007 i & 45 £ 2 K Ba vk 5%
RAIRE, ffba e, A3 RS B RIRA T A S sTikR . 255 R, S kIt (NP 1
NPK ) #HLE, FEAFAHALEE (NPS1, NPS2, NPKS1, NPKS2) BEHRE T 0 ~ 10 f1 10 ~ 20 em +J2 4 AL
Wi (P<0.05), RS T 9.1% ~ 27.4% F15.1% ~ 38.4%, HARFREFT AL H A S0 & B im. LR
I HH ARSI R IR >2 mm KRR 5T 7 43 LU Bl A - R FE 4 i S AR, <0.25 mm I RAR T i 1 43 LU RE AT
TR R R . AT LA SR = T A R i AR LT AR, BRART AR BIRAE 4L,
R T A RAR G, UILR SRR H A E R, FFFE A B3R T & L2 £ B AR a4k
S (P<0.05), 3L 2RYMEIR 98 02% ~ 472%. 1.5% ~ 63.2% F14.0% ~ 91.1%, H >0.25 mm B B{K 2
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GRS ) Beit, 2021 -5 4 /N2 75 Fh i £
5 AR AR AR W R T AR 32.68% 1 AR B A [
INFESEI S FL LI, 2021 ARG A 48.08 TT t
N FERF A 2 NEREFT S o A L
MR, B, TR, CHERMRE HERE, A
Ak 53

R AR IR AR Y . . s
R B2 W) B - WA A A BB R AR g, R
TR I AR BT, AR TR Rk
HE. R SRS, eI LT, R
THEBUR P AE S L T RIS A R MR e 2
e FLB R 25 (B o0 A Fn g, LA R SR i A1
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BE . AR R LR T, AR AR bt
Bk AR AR R WEAT R, RS AR
FEAT LB w25 P SR 500 e o P AR 3 K ] 8 A i T
R HA A R R RS AR, +
HEK RaPE A B MR 3 B P AE <0.25 mm A grp tY
T I RS T I8 A0 TR0 1140 35 3 0 o 42 1] 422 i A1 i
TR R AR A SR R 2 R
KA BHE . BHEE ., ESTEESREEY
AU

PR NEAK BT LA R ET FTE2
—, ARTNETAE . A KRB RFERLRIE A
WE& AR ISR, BER M EE RN, BERM
Bz T KA U R AL
HE P AR A AE >1 mm BRI B ik, IR
SRR 2 mm SRR P A S R Y
AR T He 2 0 BT R ABE . A LB
FEAEPTLE <0.1 mm FIHIRIKF, 2258 ZH5R T
FEAR 20O A B R R () ) 2
wPIR BRI SRR T A, HAR A 2
H PSR R4 X P SR A Al o R A B R . A
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TN I 7 T A AR PR 27 B ) A S A AR FSE 37t
5, AT IR AR L XA ) )= K AR PE AR
PRI3AG . RS PRS2 MR LA R A i i) A2 AL
fiE, PR BARS AT A FH S 45 25 PSR A i 5 P R A
ZIIIRER, BT R nl e R LS
(S

1 #REFE

1.1 BRI

KIAREFFIA e a0 T 18 Ve T i b I
T BEEE A RMERE BRI X (36° 34 03" N,
101° 49" 17" E ), 4k 2360 m., iRE 5T 1992 4.
[N ey e R =SB R S N 7 R W
AR B 368.2 mm, A H RERTEL 2762 h, F¥SRE
57 °C, TR 130 d., AR AL 4 18R
Hi oA g, s SR R A O AT LT 18.3
gkg, =R 127 gkg. WS A 42.6 mgke, SR
33.8 mg/kg. A RHE 304 mkg. HEAER 177.3 meke.
pH 7.6, BHESF2cH#tiE 13.8 emol/kg,
1.2 Rt

M S S R T 6 b it AU
HECNP) 5 it 20l BE > i F5 #1368 B (NPST ) 5
Jite 20 0 4 s R AR IS O (NPS2) 5 i 20l # IE
(NPK ) 5 Jifts 0B B0 AT Jin >f= S RS #1346 B (NPKS1 ) 5
Jite 0l B AL i 4 e A AT A O (NPKS2) (1), ik
R LI AT, BAAEE 4 RER, )
XAk 25 m?, fERFE/NE SR 5 387,
R/NXRERD 3147, B TRERP 23 ¢, ATHE 15 em, B
PRREA R L 1, HrP @Al . #PARFN 70% RARAE R
FENEHEA, 30% AT BB, FEFFA H b2
TR/ N WK R I N XN INZ RS FE B A
M, HrAEEREFHA HE2) 5000 kg/hm®, 4 EREFF
i 2 10000 kg/hm?,

®1 BNERPEMABLEREHMAE  (kghm’)

Qb B N P,0;5 K,0 INAEREFTIA 4
NP 147 55.2 0 0
NPS1 147 55.2 0 5000
NPS2 147 55.2 0 10000
NPK 147 55.2 150 0
NPKS1 147 55.2 150 5000
NPKS2 147 55.2 150 10000

1.3 FRAREE

2022 4FF /N WO G R A B IRRE T, 4%
BRI /NX 0 ~ 10, 10 ~ 20, 20 ~ 30 em 12
JFUR A BE 1500 g 26 47 %5 AKE SRR 6 £ 0, Bk
FHPRAR . Ze8 . NSRRI RS, U
T H R BLE I A 1 em BY EHE AR KT
Mo RS AW, —F A HARNKT, T
FEEWERUA OB B i, o — &R T 4 A
R,
L4 PETTk

+ 48 4B R Fl HCL0,—H,S0, FRYATEELE, 4H%h
UL @RI E ;. 584 308 R H 0.5 mol/L. NaHCO,
PR E Y A R R R T S IR A A
JrEIE L T (PR E R B IR ) . R
FHY 533 PR B 200 ¢ KU AR 7R3 FLAR (20 1,
0.5. 0.25. 0.053 mm ) FH K F|/NE R - 507 I,
FH DM185 +IET- AR A A 73 5 min, 4385
2.2 ~1.1~05,05~ 025, 025 ~ 0.053 il
<0.053 mm FIHLIER E PEAT SRR, FERRER . 1154
BT . WRIRTE OKBRIERRIR) o K10
JE AR AR H IR IR, $% L BIBCAL 50 ¢ A
PISTEiE &R (2, 025, 0.053 mm) & B2, I8
TR IR UL 10 min, DIIEIE 4 em. 5040 40 IR
B4 % - R PR 8 min (TTF-100 %+ 38 AR 43 Br
10)e BEHRG U 1) I R AR R AR A B
T 60 CHETFRE., 5% >2, 025 ~ 1 mm B9 KH]
BAKF0.053 ~ 0.25. <0.053 mm 11 A Bk, IF
THA AR KRR E R AR 5 Lol ok 1485
0.85 mm G, T2 4500 % 1A R A8 RA0m 1% 1t o
1.5 HdEab

- B R RS o AR (MWD, mm) | JLAA]
AR (GMD, mm), HHERFEE FRFE R (B,
%) . WREAREETHRE (Co, %) HEARN ™.

. Xi+ _Xi
MMkZW-('Zj (1)
GMD=exp (X W, * InX;) (2)

Ep=[(Wy=Wy,s) /Wy ] x 100% (3)
Cw=W.* C,/C,x100% (4)

Korp, W RN R R RS (%), X,
X, Fms i A RES L THEFHLE (mm);
Wy R AR K R A R AR T i A (g), Woos N
= 0.25 mm KRRPERI IR & ()5 C, 05 i KA
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BIKPAEN S (mgke) , C e AEWS
i (mglkg )s

K SPSS 26.0 Fl Origin 2021 HEA 7435 kb 23 A1
VEIE, SRJTTBAPR 3R 5 2 43 A RIS 5 4G 36 LAt Ab 3L
Z 2SS B, BEKT P<0.05,

2 HERESH
2.1 KIPFE AR FXF A [ 2 A 8 A Wi R S50
g Gl

TN AR, ARBES R (F2) BT
FECCE 1), S50 A 2 U 4 14 i 2 B2 R A1
M #. 0 ~ 10 em £+ )2, NPS1 Fl NPS2 4b #f 45
NP Ab i 25 52 5 T A 2wk A s B L R A o
SRR T 9.1% ~ 23.5% 1 6.3% ~ 35.7%; NPKSI1

I NPKS2 4b Hfi%s NPK 4b Pt i 35 32 i3 1 A 3ol o
HABEE L RE, e T 15.0% ~ 27.4% F
122% ~ 24.0%., 10 ~ 20 em 1), NPS1. NPS2
NPKS1. NPKS2 #Zb3%5 NP F1 NPK Zb3AH L, A%
B e B ARG R B B E RS T 5.1% ~ 38.4%
F10.4% ~ 31.5%. VLIRS FFE H R fE i + b 4
AR AL, Pem ek A S B
FFA R 2, 300 W00 5 1 S WG T R AR
o 20 ~ 30 cm )25, BR NPKS2 4b# [t NPK, NP
Ab AT Rl S R R A, A A S ) A O Y R R
RIS R BB &AL L, 0 ~ 10 em 1)Z, NPS2,
NPK. NPKSI., NPKS2 5 NP b FHAH L, W W%
N, HAK LRSS B EA L,
FFid FH AL PR PR AL A AL B4R 55 T 4.9% ~ 13.6%.

R2 ARTETEEBHMALBIE

2T (go/kg) F5 (mg/kg)
posii]

0 ~ 10 cm 10 ~ 20 cm 20 ~ 30 cm 0 ~ 10 cm 10 ~ 20 cm 20 ~ 30 cm

NP 1.03 = 0.09b 1.02 £ 0.08a 0.87 +0.03a 32.03+5.41b 23.98 +2.81b 18.80 £2.75b
NPS1 1.12 + 0.04ab 1.07 £ 0.05a 0.95 + 0.06a 34.93 + 6.10ab 30.58 + 6.06ab 28.23 +9.64ab
NPS2 1.13 £0.05a 1.07 £ 0.08a 095+0.11a 39.55 + 4.48ab 33.18 +6.85a 24.33 +5.10ab

NPK 1.14 £ 0.03a 1.04 £ 0.04a 0.92 + 0.08a 32.65 +3.08b 27.68 £2.91ab 20.33 + 4.60b
NPKS1 1.16 + 0.05a 1.09 £ 0.03a 0.96 + 0.08a 37.53 +4.13ab 29.10 £ 6.57ab 22.48 +3.76ab

NPKS2 1.17 £0.10a 1.09 + 0.06a 0.99 + 0.08a 41.55+431a 34.85+5.24a 30.43 £7.73a

e PR E/ NG FRFOR A FRR 22 53 B3 (P<0.05 ), TH,

Ar mmo-toem 2
[ ]10~20 cm ab
[ 120~30cm
bc a
be a a
3rb ab & b
ab ab
—~ a
X b a
Z a a
= 2
W&
=
L
=
1
0 L
NP NPS1 NPS2 NPK NPKS1 NPKS2

L]
1 AELEHELREH
e BARFR T RNTEIE = b2z, LRR/ING R b B i
2R R (P<0.05). T,
2.2 KIREFFIA BT KRR A SR AR 2H 1l 52 i)
i + 208, >2 mm B SRR H 4

B W /N, 0.053 ~ 0.25 F1 <0.053 mm H 5 {4
HE R ERI (E2), KRB EEZ
0 ~ 10 A1 10 ~ 20 em + JZ o A B AK B2 H 4
b, HBEERARREN, BIRE R H 5 RS
R FER B {220 ~ 30 em )2 H 4% B R IK R
HHSLW LR EZ, 0 ~ 10em )2, 5 NP
A1 NPK ZbHAH L, NPS1, NPS2, NPKSI il NPKS2
ACER G R T >2 mm BIRIKTREH L, 15
T 28% ~ 30%; B EREALT KR <0.053 mm [ Al
RIKTEE o, FBAIKT 40.34% ~ 45.70%, H
KA R A /N T/ A R AR R i 0 5, B
KB REIE e — D218, 10 ~ 20 em T
JZ, 5 NP FINPK ZbBAH EE, NPS1, NPS2, NPKSI
HINPKS2 4b 2 5 25 52 5 T >2 mm P SRR BT i
N, BT 85% ~ 254%; WEWUN T RLR
<0.053 mm [ AR = H b, FEIKT 16.8% ~
29.2%.
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B <0.053 mm [[]0.053~0.25 mm[__]0.25~2 mm [/ >2 mm

0~10 cm
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0
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A
20~30 cm
100
& 8o | a
o
1
= oeoH 1 I
®
B a
= 40f a
sl
RG]
b
2 20f
7 /
0

/f
7
H

a

NPS1

5

NPS2

a

%

%

NPK NPKS1 NPKS2

NP NPS1

B2 KEPBFTEETAELEREKRERARERE

2.3 KHIREFFA HD KRS A R AT bR i 2 i)

B 3R B A N, P SRR i AR
JURPE EAR B0 (F3), MiARE AT RE 5L
WERK (E3), KIIRFHE e B & m AR AR
EPE, BRI O ~ 10em>10 ~ 20 em 20 ~ 30
emo 5 NP I NPK ZbFEAHLE, NPS1, NPS2, NPKSI I
NPKS2 AbFRE 24 i 1 AR A2 i B U L]
AR, 0 ~ 10 em B2 T 212% ~ 25.8%
414% ~ 649%; 10 ~ 20em + )2, 342 & T
41% ~ 158% M1 28.7% ~ 339%; fH &5 FH[EME T A
e RS, IR T 282% ~ 383% F18.1% ~
303%; 20 ~ 30 em FJEACPREIFPEIE R ER . T
TR AR E AR 22 57

®3 AETEARGFHEEERFMILAEHER

fbm 0 ~ 10 em 10 ~ 20 em 20 ~ 30 em
MWD  GMD MWD GMD MWD  GMD
NP 1.70b  0.87b 1.71b 0.87¢ 1.20a  0.57a
NPS1 2.06a 1.23a 1.98a 1.12ab 1.38a  0.69a
NPS2 2.08a 1.24a 1.95ab  1.12ab 147a  0.72a
NPK 1.63b  0.74b 1.77ab  0.89bc 1.20a  0.59a
NPKS1  2.05a 1.22a 1.87ab  0.99ahc 1.56a  0.78a
NPKS2  2.05a 1.19a 2.02a 1.19a 1.58a  0.80a

{E: MWD, GMD 2} 5P R iR Ede . JUAPF EAR .

NPS2

AR HIREEL (%)

NPK NPKS! NPKS2
b3

40

30

20

10

| S

a [ ]0~10cm
a [ ]10~20cm
L a B 20~30 cm

a

a a a
ab a
l be be abc
c
b b b b
NP NPS1 NPS2 NPK  NPKS1 NPKS2

JbEl

3 ARTEEARGRIREARIEL

2.4 RKIVFEFFIA H X A SR A RAm 5 et (0 52 )
3N TIEAMEE G R LETE L, ME R
BN, A B ARG Ol 5 i B R BERIAR Y
W, PR R & i (B 4), AR
W& i A R AERIAR >2 F10.25 ~ 2 mm A A 5
Tk, Rift <0.053 mm 1SR A Rk & Ak
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[ INp [ NPST [NPS2  [FETNPK BEEZINPKS1 [//]NPKS2
a

a

ab ab a 0~10 cm
30+
20 K5 b, babp 2
K5
10+ (5
0.0.‘
£ 3
0 0.0‘1 .
>2 0.25~2 0.053~0.25 <0.053
“on
i
En 30 10~20 cm
20
i
fgg 0k
2
30+
20 - a a a a
10
0

0.25~2

0.053~0.25

HIZMkAE (mm)
B4 ARETEARGHUBHEE

FEFFid HIAb PEREFE = 45 1 2 RAR B R AR (BR
Kt <0.053 mm P ATRAKR ) A&, HEFE
M b, AERAA RO & k& . 5 NP ORI NPK
Rb B AH G, NPS1. NPS2 i1 NPKS1, NPKS2 4b 3 #)
P T >2. 025 ~ 2 F10.053 ~ 0.25 mm HIEREARL
Wiorit, X NPS2 I NPKS2 AbFEIAR) /K, 0 ~
10em +)2, AR S R0 T 19.4% ~ 47.2% .,
10.7% ~ 38.8% #102% ~ 33.8%; 10 ~ 20 cm +
2, AR SRR ERS T 13.6% ~ 55.1%.
132% ~ 632% M 1.5% ~ 41.6%; 20 ~ 30em T2,
>2. 025 ~ 2 H10.053 ~ 0.25 mm Fifd SRR 2k
SRR B 5.3% ~ T0% . 243% ~ 78.2% F
6.4% ~ 91.1%. 4% 1 )24 AL <0.053 mm fY AT SR 1K
PER VU o e
2.5 KRS FT AR FHOX A5hr 9 A SR A AT A4l o ik %
(4 5]

A A A DT R R R KR AL >2 F10.25 ~
2 mm MK, HUCGRKLAZ 0.053 ~ 0.25mm KR,

hifE <0.053 mm HIRE R TRk E N (B 5), F5FF
NHAEREFRE 0 ~ 10 em T2 >2 mm BIREG R
BETTRR, BEFEIK T <0.053 mm R IAA 30 5t

0 ~ 10 em 1 2, NPS1, NPS2 4b P 5 NP 4b #f
AHECFN NPKS1, NPKS2 4bBE5 NPK ACFEAHLE, 160
FEE TRAR >2 mm BRI, o Hil4E
BT 9.63% ~ 33.14% F123.18% ~ 52.72%; {H %
FEAR T 0.053 ~ 0.25 il <0.053 mm $i 4% A1 B AR A %L
BETTERE, 0.053 ~ 0.25 mm RiAR A B AR 9] i 3 W
ik 7 31.06% ~ 35.93% F130.16% ~ 44.07%; <0.053
mm B A2 A SR AA ) b E FRAIR T 58.33% ~ 64.39% FI
43% ~ 5896%. 10 ~ 20 F120 ~ 30 cm )24 K048
BAK (B <0.053 mm Kif2 A BRI ) A 5500 otk
RIBES, 20 ~ 30em T, 025 ~ 2 mm Kife
PSRRI A B0 sk R oK, DA 156 IH - 49 P 2R ik
B R ST R S A R AR B VIO, SZ RS FFAA H
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v st
[ Nps2 NPK
BEZZINPKS [/ NPKS2

PSR RBETTIRE (%)

0.053~0.25

MR (mm )
Es5 ARLEARGHBTRKE

3 it
3.0 KRS FF IR S ] b 2 TR A O
Sl B i A R AR R A3 L B 5

INERSFTE SR B, FISEVEY A KT Y
Feoy 1, AT D e ok R RS
35 UK AR RE S 0 ERE S Y RS
FWT, FEFFIE AR W 4 v b A Rl it
BRI R, R RER AR, B iEe
WEIC R E A, TH ST Y R R, RS
S FRERN P13 b B r A, EN A 250l o
MK, Yan 25351 10 4EROFEFTE K0 &
B, FEFTAE MRS T HIE BRI A & i, AR
T EHERRER A LG, HE5E T X A1 fik
Ji. AR R, KEREFHCHLART, 34012
TR TR B E AR (AR R R A R o b
HFEATI FHR G g, R 2 TR B 3
IR/, A BTG AR A SR T R
FRBE S A TR, B X SR, ok
FLAE AR . R B S 5 S 1 80/ N o T M Ak R
FIFRAPREMONE 2, 1A S Wi i i) i R T
DA —EREFFA S, R R, e
BRI BEE A L, B T LI A
B R RS B AR 0 Bl R I I
V45 3 pH AR BERUCE TR 3, AR AR 2

MBI AT A, B AR i SRS AL it 2 0E
o, SRR T,

ANTEPRL AR A R AR B A W . Al R B R
], Xk 2= 0 SRR A R A, AN TS &
B, R R A SR A L Al P SR R S R N
AW & BASEFF L H AL B B 5 T 0 ~ 10,
10 ~ 20 F120 ~ 30 em )24 R A8 A SR AA 85 5
B (BR T RAR <0.053 mm HRIK ), H5FEFFEH
wRIEH, 5SHERERR L. 55E e #EAH
Eb, FEFTIA FH A B R0OR 7 o A3 Iy i A 2R 4k
BLAR I/ FREAR P R 3, B >2 mm R A%
BEZ I ERUERE T <0.25 mm /M ERA, X5 Cui
e LV — B, IR R AR R A TR
Bl TR DU R B3 A e i A SR AR A28 P i/ T
fiX, PEFIBEERA R (025 ~ 1 mm) FI/©
HIZIK (0.053 ~ 025 mm) HEHE., Wei 2541
WFFE B, KA WAL AR BCit B2 5 1 45 ki A A 3
RepE e E . TTREE D A RPRAR A R A i Bl
PR AR LT & i AN ], H P 3o 2 A LR T
PR TCHLRE AL 7, A LR BE AR + S %)
BERIRR 0 AR Y IR AL, R AT L
IR D 2 B LA TR A . BRERER
R i, HEA 50 R i A B
KR

R P B8 A 2 A RO Tk Y 2 B Ak R
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AT, I RO TR R K R R >2
0.25 ~ 2 mm, FHFFiE HALEERE B FEHEE 0 ~ 10
T <0.053 mm F R 4w Tk R, SR E
2 LR . X DR P R A e
HR R e — AR A R AR i 5ok A SR 3
SR ICE e, BT AR FRAR S 3 e T kA
FR T B BN S & i, AT R TR AR
A TR R 0
3.2 KIS AT B K R A SR Ak A Al B e
A

IKFEE A B M R e e 4 i B bR, R
U1 A1 SR R 2 R RE 4 3R AN S5 4, B AT
A0 1) A A IO 3 0 T R AT T AT 2R A ) oF- 1 R
T E AR RO, R AR HR
FeEN, HARR R E, AR EO ~ 10 FI
10 ~ 20 em +)2, S fLEARAHL, FEFFAH
L PRAE B S2 mm B RARR & B BERRR
<0.25 mm MRS G FEFFA AT 2405 177
PR AL B, BB T A A
BIFEEC ULIARSFEA A R T 641 B A e 4 A 1A
iR, e TR EREN. TR —
FEFFAERE i e R v S ol = AR SR ML, 38/
F1%) - S AT 3 3 A MR AR [V PR A AT 1 2R
BT, RO ERAR 2 — RAREATEE
fifp it R rh SRR IR o, R IAR R AR K &
H, InEEYR R, WE L R LA
WAt HER BRI BT B 7 Zhao 25 1 IRTSE K
B, FEAFIA AR E RS >omm FIRIA S B, BF
WD <0.25 mm ARG wh SRS Y RE 40
SRR RS R BRI B AR R A 2518, oo
TREFFAR HAT AR R R A R A i, psl D A
ARG A, 1020 ~ 30 em T2, 4R 1E A B4
S, PHEBEA ., JUFYER . ANRE AR
FEEN T AR . AT RE A PR A AT A H ARG I
FAERTE O ~ 20 em +J25 1M H/NZMR R 4R E
BAFIEO ~ 20 em )2, H O ~ 20 em + )2
MR B R s 1, T AR 2 A 1 1 SR 4 1
FREPER /N

4 Z5ig

55 Bt A AR AL BEAH H, R FT b A B G 4R
BT0~ 10f10 ~ 20 em + 2 T B 800 & &,

>2 mm A R E A, (BB EREIRT <0.053
mm I RRTE E b, 89 T R R e, o
IR A BAS T IA FH AL B 20 5 B Fe s o

Fifris MR RE B ER & L2 £hiiE
Gl E N R TR U L S V@ Ak S AR TR
>0.25 mm B KRR, >0.25 mm B RIEZEH 5L
RTTHRR A E IR

SE 3k
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Effects of long-term straw fertilization on the stability of calcium chestnut soil aggregates and phosphorus
distribution in agricultural fields on the eastern part of the Tibetan Plateau

ZHOU Mei, ZHAO Yuan-zheng, XU Ting-ting, ZHANG Yang, WANG Xin-miao, ZHANG Rong* ( Soil and Fertilizer
Institute, Academy of Agricultural and Forestry, Qinghai University, Xining Qinghai 810016 )

Abstract: In order to study the effects of long-term straw return on the distribution and stability of aggregates and phosphorus
distribution in different soil layers of wheat field in the eastern part of the Tibetan Plateau, six treatments were set up in a
positioning experiment for long-term straw return, including nitrogen-phosphorus fertilizer (NP ), nitrogen-phosphorus-
potassium ( NPK ) fertilizer, nitrogen-phosphorus fertilizer plus half amount of straw returned to the field ( NPS1 ),
nitrogen-phosphorus fertilizer plus full amount of straw returned to the field ( NPS2 ), nitrogen-phosphorus-potassium
fertilizer plus half amount of straw returned to the field ( NPKS1 ), nitrogen-phosphorus-potassium fertilizer plus full amount
of straw returned to the field ( NPKS2 ) . After wheat harvest, soil samples were taken from 0~10, 10-20 and 20-30 cm soil
layers, and a combination of wet and dry sieving was used to determine the composition of water-stable aggregates in each
soil layer, and to quantify the contents of total phosphorus, available phosphorus, and the contribution rate of available
phosphorus in each aggregate component. The results showed that compared with the single application of chemical fertilizer
treatments ( NP and NPK ) , the straw-returned treatments ( NPS1, NPS2, NPKSI, NPKS2) significantly increased the
content of available phosphorus in the soil layers of 0 =10 and 10 —20 em ( P < 0.05 ), which was increased by 9.1%-27.4%
and 5.1%-38.4%, respectively, and the content of available phosphorus of the treatment of the full amount of straw returned
to field was the highest. Therefore, all straw treatments showed that the mass percentage of >2 mm aggregate decreased
significantly with the increase of soil depth, and the mass percentage of <0.25 mm aggregate increased significantly with the
increase of soil depth. The straw returned treatments also increased the mean weight diameter and geometric mean diameter
of the aggregate, decreased the index of unstable aggregate, and enhanced the stability of the aggregate, especially the
aggregate of the full amount of straw returned to the field. The straw returned treatments also significantly increased ( P <
0.05 ) the content of available phosphorus in all soil layers and particle sizes of aggregate, with increases of 0.2%—47.2%,
1.5%—63.2% and 4.0%-91.1%, respectively, in the three soil layers, and >0.25 mm aggregate were the main carriers
of the contribution of available phosphorus. The full amount of straw returned to the field was more conducive to promoting
the formation of large aggregate, improving the stability of the aggregate, regulating the distribution of phosphorus in the
aggregate, and improving the phosphorus activity.

Key words: long-term straw returning to field; water stable aggregate; aggregate stability; phosphorus distribution




