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FHARAED A Bk, sk, L3RI PE T W
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® 1 EREFTEEREBENER

£ X5 e fHAA BeASA TR AR BB .
(g/kg) (g/ke) (g/ke) (mg/kg ) (mg/kg ) (mg/kg ) (mg/ke) (mg/kg ) P
0.14 0.94 3.11 10.59 155.20 40.20 61.49 6.4
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*2 EREFTEERERRILE

N P,0; K,0
AbE 2 2 2
(g/kg) (ghm®) (gkg) (ghm®) (gkg) (ghm®)
CK 0 0 0 0 0 0
PK 0 0 0.143 60 0.055 75
NP 0.148 180 0 0 0.055 75
NK 0.148 180 0.143 60 0 0
NPK 0.148 180 0.143 60 0.055 75
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160 - e NK  y=0.5351x+209.39 R>=0.919
—y—NP  y=0.5069x+213.93 R?>=0.939
140 - —&— NPT y=0.5874x+220.60 R*=0.966
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PEE T 38.39%, NPK 4b -+ s g i K,
NK Zb 3R Z, NP fe Ao Pl #5001 b 58 17
BRZR, NPK A ) SRR R I FRE R & T
PK. NK &b, Mide s s EF A, b e
Mk
2.4 AFEBHHECHT R . B AR
M2 3 WA, N[ BT B X 3R B
PR AR T B (P<0.05 ), EAER
BT H, 5 CK ARG, NPK Wit fefs o 21 n +
Herp g A . A E MR E, NP A NK b EE
R Z, PKHICK b3 %) B il it i 2 IK T NPK., NP
FINK AbHE, NPK AbHLE 380 T + 5 S A )
FEAICE, NK ORI NP 4b B (1 B ik it 55 4% =5 T PK AN

CK AbBE, [HHREA NPK Fe it T 77 A= 10 52 0] . 3%
UL = B —Fh i IR TR E S B S R R
Jihr . TEWE R BT, NPK I NP 4b B A 50w
) R R 0k v T LA AR B, NK R CK A BE A 7=
A= i SR, T PK AR B A BRI 2 IR T NPK
FINP, 7T NK Al CK AbFH, A% X 10 XA
B A R EE B, I R At e —
FEFRE DR UE T AR, R R RO 1,
NPK AbH s 1) Rk i B 35 v T oAb b B, 3%
HH ke 2 e — o 75 3% 0 20 23 5 ) 3] R S5 1)
o ZE LR, AR ALEC G B T R
F.OMR. WREROBE, BB ED A KR
GBI Wit S/ NOE =7

®3 AREEBSAREEEBR. HER. BER. L. BEXHRRMENZM (mg/kg)
b Bl A AR Ak i vell
CK 192.18 + 11.93b 31.52 + 12.66b 5.66 +3.97b 54.57 +4.04c 76.89 + 6.53¢
NPK 247.03 + 18.09a 71.16 +24.81a 38.44 +34.54a 103.42 + 15.20a 108.89 + 10.06a
PK 203.00 + 13.96b 37.03 + 14.26b 6.71 +5.23b 81.59 + 14.71b 97.30 +9.04b
NK 233.47 + 16.90a 56.90 +21.49a 17.57 £21.81b 6131 +4.97¢ 103.27 +£9.70ab
NP 236.74 + 15.84a 62.38 £22.76a 18.37 +25.59b 94.21 + 14.49a 82.52 +4.85¢

TE: BUEJE AR/ NG T RN AL W) 22 5755 B K (P<0.05 ).
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GUREA R ORI L i R AR, IR
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e T AU BEAOIRIL, SRR AL, B A IR
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WL R B A LL X AR . e L RS AL S
R RS (R R e A
B, SRR R, MAA S RE L
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HE— B BAE T R R AL A A
T RZE R, IR, 7E RS AR S
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BN L BRI B, RS S B A A S B L
Tho P, E bR R R 52 B A R
BeAS A TSN . A ML 39 R TR
(O, ST, FLIRA 1 0 L ARG T 25 B
BEAF TR Z R 2, ARSI, REA
BEEIC L T A A i B S B — B A
Fad, 0 ~ 90 d NIIFRBU KA. HRBES &

AR B S, nBESZ BB SR AN T8 152
Wiy, o 2k AT ARSEFEA B SR ], AT S v A9 1
BRI RO BT SRR ALHE, A5 R 10 4k
T LA ARG, b, AR RCHE
X b A RO B TN B SRR O WL, X e
FOBFIEEE R—30 ™, BRI, A ARSI
RBRRIREI P AP AR R G A R Al
PEBER MR, #E— RS T IR ) AR AL AR
PRI LA s L b BE R iR . EAh, BREER AR
B SR KT A RECR, BhI%
BRI, BERREOREEZ BIRAVEY A K A B
Wi, AL A=, BRI AN R A R R 22
5, PR IERNEAL ST R EAR, W] Do
R AEAZ TS, SRR B EE W LU T
XA T 2, BAIERA, S T
14 T SR PR BRI HLBOAR LT, REAB IR 4 Y
Wk, A BT RS AR AT AN AR
W B TC T S AR B ) RO AR S W — 2L, 1
LIRS, XA PR —80
X ATRER N NPK BRI EC AT, (e s s
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Feor R, W R 2 6] A7 76 AR BB R 4
o BFFEAER, il FH R B0 IE REAS 2035 IR 25,
W5k A BOKRIERE T, A B T80 3% 70 1
9%, AR HHEFRA AR VL Msh, AT
AR L5 27 A — R ROV AL 54, 8
REN LR E YR BE e R E FRYI I, RS RUEY)
e, AR, fedbal. B BRI RIRE
JE R R, FESIBRAR M AR PR Sk, AR
FIER—IJURAANTE, I AR TR IS
BEF, PASEOr AR EATZ BB PR, $2 e Ak
APREARZOR, X0 T8 SR AL HAT B 25 5L
BEAh, M TAMTORALENIIR AN P AT, Rz
FIONFIAEE CIREZ . K% ) . R A
= (BRI SEAFRIREM . ARRATFERLAE H () 14
HhgE— P BRSE NPKBCTE B 0% BER . TRk
TSNS LA K NPK BEHE o 4 b S A= B S0

4 HHig

FNERLRIAS, 1E S MEIELRE T, JRk
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PR AE 90 d PRI e s fae ke s, &
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CK. NP, NK fl PK 4bBH, 7 NPK BUiEZ50F T, 0%
A BASE . HASR . AREE . HUSER RY R
RARE R R, PTUL, PGSR #E 1 157
YRR, R REAERE AL S IR S i, AR
SRR K] i X R A PR TR AR AR 4
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Effects of simulated fertilization on soil nitrogen, phosphorus and potassium nutrient release in the upper Chishui
River area

LIU Hao-nan" 2, YANG Juan" *", JIAO Meng3 (1. Yunnan Key Laboratory of Plateau Wetland Conservation, Restoration
and Ecological Services, College of Ecology and Environment, Southwest Forestry University, Kunming Yunnan 650224
2. National Plateau Wetland Research Center, College of Ecology and Environment, Southwest Forestry University,
Kunming Yunnan 650224; 3. College of Soil and Water Conservation, Southwest Forestry University, Kunming Yunnan
650224 )

Abstract: The effects of different nitrogen, phosphorus and potassium fertilizer formulations on the release of soil nitrogen,
phosphorus and potassium were investigate, in order to provide a theoretical guidance basis for the efficient utilization and
sustainable supply of soil nutrients in sloping arable soils in the upper reaches of the Chishui River. Based on the formula
fertilization, the soil of sloping arable land in Chishui River Basin was taken as the research object, and five treatments,
namely, control (CK), phosphorus-potassium ( PK ), nitrogen-potassium ( NK ), nitrogen-phosphorus ( NP ) and
nitrogen-phosphorus-potassium ( NPK ), were set up in indoor simulation tests to study the release patterns of soil available
nitrogen, nitrate nitrogen, ammonium nitrogen, available phosphorus and available potassium and the effects on the release
amounts in 90 days under the various treatments. The results showed that the release of soil available nitrogen, nitrate
nitrogen, available phosphorus and available potassium under the five treatments showed a tendency of increasing and then
stabilizing, and the release of ammonium nitrogen showed a tendency of decreasing and then stabilizing. Compared with
the CK and the deficiency treatments, the application of NPK fertilizers could significantly increase the release rate and
the release content of soil available nitrogen, nitrate nitrogen, ammonium nitrogen, available phosphorus and available
potassium. Therefore, the application of NPK fertilizers could not only promote the release of soil nutrients, but also maintain
and improve the soil nutrient content.
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