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B OE 1989—1994 EEMEREM L b, U EEEB M, URAEEREZ
3t LSRR B M AT T K EM AL, RREREN: MEMEFBARA R
FHW LM NS PR SR, RENPRERAKA, KXEHERAREE. m—8H
£ EREAE, 2B OE 2B T RRIRIRK T, £ KMt b ESREFEAE K RMAILE,
NEFEREARER., RTHE P M K G E 3.8mg / kg KB E T, B2
FATE, ERBPIENPREEMBHMARIETRZRBMER, 45K 57.2% M
43.8%. fEMBTREAEEERAMEKFE T, AL HPM NP HRANFNEHBERLR, T K
FE #0508 TR,
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THEARKREARXHTER. 1987 FPERLBERESLE I NARLERURAGE T
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AR 34 B BT A E R B B E Rl AR AR ST R vk v KO AR S R IR o (R
HURERRRIESSE FHEREY 8L LERSTRNES SERE KA K
HE R A HUIE AL AR 3t L3R ) s ma AR RL R 2R . BLE AR RIS IR R BN T

1R

1.1 HEHRITHFSHEBARDSR
H IR T MR KR L 2, X 0] 1 1983 SE KX 1992 S PIRk I R K VIR ES R K

« AV RFEX ARBFESEAME P8, #4E5 439790100.
W H O 1996-11-18; B E 5 2H B 3. 1997-11-06



368 + s | ¥ #H 35 #%

HAGED. IeEERX LRI HEWKATHE NBERPKE#PKEIRT AR 1/ 2
EA, RSP KT  KEARTREKTE. BAAHETFAELRY, XX -3 Mn. Zn. Mo. Fe %1
BRARBIE TR KFRLUT, BEAH E3 KA S s RAS S AT LAY . 68 N BR P. & K, 3504
BT RGP 8AE",

F1 19831928 HER AT HEIXE TRMFESTLER

Table 1 changes in soil nutrients of Fengqiu 1000-mu experiment zone in 1983—1992

F & AHHLE £ N Y & K EHN P ERK
Year o.M Total N Total P Total K Available N Available P Available K
(g/kg) (g/ke) (e/kg) (g/ke) (mg/kg) (mg/kg) (mg/kg)
1983 6.9 0.42 0.66 18.5 41.0 4.58 114.4
1992 10.6 0.64 0.66 19.7 68.0 7.68 90.7

Wit AET L EHUR RN EEARNGEARE, KB T WK AESHE, KBLENRA
BEERIK ARG, £EY - BRMEREG O, T8 N PFRSURK T AR GEED. /0
B 7 M KA B e kP,

1.2 Rt

AGEMAR I SEFER LR CRIESTREN. SR EIVBRREP L FHS 1), AR

AL H =47, AREAEATAER). 1989 F Rk K ERA BiAR, it L MASDHNRZ, HERBITH

FELERTTEMTLERAE 2.
#2 ARHZRIBELSSR

Table 2 Background soil nutrient contents of the experiment plots

AR £ N £ P £ K BN HEHP EHK FEHK pH
o.M Total N Total P Total K  Available N Available P Available K Slowly
(g/ke) (g/kg) (g/kg) (g/ke) (mg/kg) (mgrkg) (mg/kg)  available K
(mg/kg)
5.83 0.445 0.50 18.6 9.51 1.93 78.8 558.0 8.65

RIREN A, MRER. DMXEFN47.5m’. /DR OEEE T ARBHRRS, #A £+ 5 60cm,
BRI 10cm, AT IE K ERBRMHE R E. EFZKBARZ A44SRk E, R E 20cm K/ X
BN, R XU 3 1.5m A ESRPAT. R0 R T K, 8 F KRG AT 47 B
B, ERPITHMEREAHAS. ARSI XH, EILHES]. & iRRE-EEE K (1) NPK. (2) NP.
(3)1/2 O.M. +1/2NPK, (4)O. M.. (5)PK. (6)NK. (7)CK (8, Rift). FEHRHF R NIENRE,
PAEDY L BEREES, K AE N BRRRHE. H 4B (1), (2). 3). (6)/hF. EXFHERAMEME, LEG)EAR
HE N B, /NZE Bk R0, ARG AR, AL8 (4) (AHLIR) & R ARSI — KA, RHEBIE. AEX

F3 REEEHAR

Table 3 Fertilizer rates of the experiment plots

¥ e AE B 8 - B AE @ R
Crop Fertilization N Fertilizer P Fertilizer K Fenilizer
time (N kg/ha) (P20s kg/ha) (K20 kg/ha)
o~ E # 90 75 150
B A 60 0 0
x K # B 60 60 150
B

AE 90 0 0
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RERF 3. FHLIE(O. M) LR EF b £, G50 T AR 4500ke, i LIS BB BE 8K &9
MO LRBENIEHE N, AHIESHH RBSHEEM. MAMAS T N P.KHESSE, UEN
BovtnifE, AHUIEFH P K ARHSA P K AEHERSE, RYHEMHE RS YRR Y6 ik
M AC EAE L, R B SR T(%3).

WRERADE-EA—FERMBRAE. SHR Y REAR &, EAkAEERKERME, — i
NEHR 23K, K EK 12 K, FIKiEKER 900—1200m’ / ha.

W% B 1989 F BB/ D E IR T 1994 4 E AR, LAY 10 BEY. BEKE T REHER—
WHEZ L &, 18 BRI — K 20—40cm /25, 15 B 00K IS BULBRBE &1, 34T 5 0 4047

2 HiR5ITE

21 #MEP NPRESKEAMTEE™EM.

B 2% 4 AT W, 3ot B AL B (R 58 B = 45 A il FIE 10 25 i b bk 25 R e A ), B {7 92 v &1
T BEPNEEF BT 601kg/ha, R4 NP LK 12% 4. IR %5 NIEAR PAE,
BCEHE PAEARE NAE, W AT 0] — R A RHER HE T 5% 4 50 4 000 . 7= B R R it IR 1 3 B
MELIL. BERENPREMSHERSHM, NHEIER AEE SR BRE KT, NERE
TR AT X 501 7kg/ha, K FH =Bk 7524kg/ha (3 4. B 1), VLA LR = AR
KBBR8 AR B3, 8 kg IEXH (N P,O,) AT 7=/ % 19.63kg. £ K 31.59kg (/&
~BU# N.P,O; 225kg, FXEAHE N. PO, 210kg).

UEERERN ERFBEYTR IO AT ENRESEBREENHAER, Hit,
ERBBAGTRAREWEER KPP L, MG IR, R R a8, Mg

R4 EREBFHER (kg/ha)

Table 4 Yields of the crops for different treatments during 1990—1994

1e9 6 & =B
Crop Year Treatment
NPK NP 1/20. M.+1/2NPK O.M. PK NK CK
3 1990 5799 5832 5361 3245 2240 1466 1077
1991 4842 5024 4424 2273 821 648 485
1992 5133 5049 5447 4908 870 570 473
1993 3481 4524 4047 2540 866 569 480
1994 4602 4658 4550 3269 771 462 491
35 1972 5017 4766 3247 1114 743 601
Ex 1990 6495 6834 6398 2715 639 680 549
1991 8801 8715 8342 6020 1034 764 966
1992 6921 7298 6851 5931 1809 1361 1130
1993 8502 8717 8849 7053 1745 1514 1427
1994 5769 6054 6065 3509 696 545 387
- 7298 7524 7301 5046 1185 973 892

1994 BRERWIZ KR, LU A0 TE oK = R A R K.
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Fig.l Effect of N-P interaction on crop yield
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5 SEVETETR, A 6 18 1 5% B MR A B B 7%
o J% 5K FE 49 FF B 45 00 LB LR,
BEAE 5, HE R A T T S B
VOB R, 7 3 X T 0 2 M
X b 7= T 2 AT

L 22 AEEUTHLISERSNELR

it 5 HEF 4L 2 SR AR RS RE.
W (R2), A HRS Kk FE

Treatment

H. M KSEN 788mg / kg, AFE+ZF
R EREN BATBZH

150kg KO (BBRHR) /% . FORERK TR ] A 48 7= 30 R2 (3R 4. B 2) FLBR AR i S AT 4 R
o F B, M K AR AR/ 2P R R BRI & K 8, (N E KT K2
KA T A K 43 (K 5).

RS HKIEKRKRFSSBEAORW (K g/ke)

Table 5 Effect of K application on plant K contents

27 iR 3D & B 3 ik 3 S & =B
Crop Plant part Treatment Crop Plant par Treatment
NPK NP NPK NP
hE ¥R 392 3.83 Ek FFHRL 382 3.58
ik 143 13.6 R #F 17.7 11.0

TR A K A BBROA, £ HATHHE R R RS- BKFERT, A KIEE
AREWEEY EK Y K RMFE. i KL R RS /e 8 R B, BEFD
R R B R AE AR I B E SR

MITE R A, & K K (NP 4L ) 1 bk
HERSEERITALEFFEETK

NPK

10500

9000

% 7500 .
9203kg/ha. THIBEHMET K 1841kg/ & co00f
ha. ﬁ%ﬂﬁfﬁ% 1994 $ﬂ§t$ﬁﬁ g 4500
2R, KX (NPK4AH) LEE B K 3000550 1001

B JE Sk (A ) 19 K78.8mg/kg 3 m F)

119.7mg/kg, & X K &
558.0mg/kg ¥ fn #| 641.1mg/kg. MK K
X (NPAL#) L HE#H M KHRXHK

BEHEXRMNK

1992 1993 1994
H4

year

M2 EAEEY =R AR

Fig.2 Effect of K fertlizer on crop yields

78.8mg/kgFE 1K }59.5me/kg, T3 & F M 3.8mg/kg , ER KERLFRNRA Y BEKL, 1)
{RI57E 558.0mg/kg I£4 (F 6).

EYEFENTERSHETAEBEKE, AT KENHE. BREIIE HE KRR
=5 REYH KRR, R BETRERAE (1993 F£4F)K/NEEHH, C T WE AR K
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Table 6 Effect of treatments on K uptake by plant and soil K content

o= HEEKE  HEEE RS 19894E Rk F (K ) 19944F £k
Treatment (K kg/ha) FENKR THEKETE THKER
K applied (K kg/ha) (K mg/kg) (K mg/kg)
per year k removed Soil K content Soil K content
by aeral (background) in autumn 1994
part of plant in autumn 1989
ERK HBK ERK ZHK
Available K Slowly Available K Slowly
available K available K
NPK 249 235 78.8 558.0 119.7 641.1
NP 0 184 78.8 558.0 59.5 558.9

ML /N E LR AT 2 T KA, HAS ZEFMNR T 1994 E 4 A), EZFh 2 F R
EXLENER T, REEFELURARINHEMNER, NEEPE K 575 KLERY
XM BN ER, £ ATIE S H IR ET,

MR, BB KRR KM T, BEERI =B REERS, FYEEMN T
PR EREMN KR, WRAEREHTE, XAMERLY KIE, K E298 8 EWAE K
WRREIHF —, T 5k KNP AKIET.

23 EBENZRRIIFAZEMYFHAEMNLR.

MR TIE AT N, LA A ol B N R B R T i X IR 4 B %
1, YA A IR N, D E BN B TR T 42.1%, T ok 4 BN A [ i %
THH 32.6% ", kbW REED WM TRERBSFSHINE, MRIES
PR SR ZRUA AR, A EAEYDH LR ENHEL 8. HLFS0 WM RN
T2k YR, @i ESE AN HEEE IR, 458 E0, IER N EiHRWFAH AR/
3% N 55.8%, 5K K 58.6%, FH K 57.2%(F 6). X ET LR NN # Bk
N 4R F A ZE.

24 ARMETEDEH PHEX

‘PREE 2" M EMKILFHE T — M, XML PIEEA TS, BT %
HEEYRUARS KBTS BE L EEAET. HEMSRIANXEPEKE T, £
4R, HER EA S E RS R 1A, dEx P WEEREE S T ™
H, OB EEEH PRESHANH PRIENEGHEEETMUME. FERIVEXES
HaR o AU B BT 5 & N R, TR BR AE 4 o A O B A BE R P, R K B 4 R T L B
DGR EY R F R, ER P E EE#MRAEH Y BREAM BN BE 5P AE
HERASE. A, FHRSENPHAAREREN. XELERENELFEEERE
FUEELRR, BREBEMEEUSELZHB AN DE,

AR, PIETE S F+FEY FM LA B R S5, P GEBERE) E/NE LD
BitRWA R 31.9%, EXKN 58.7%, BET-H 8 Bit R WA R K 43.8%. X L@E
PRKBMEBMERETEL GRS, “NTMHE, BT PAES LMY iRKRER
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Table 7 Cumulative apparent efficiency of fertilizer N applied for 5 vears

=Y HERITEAR HERIHEY LS AR i) F WL F) F % P N B 18 B
AE# NE (kg/ha) i BINE (kg/ha) (%) 5 NEEFI A2 (%)
Crop Cumulative N Cumulative N Apparent use N recovery rate of
application rate removal of § efficiency of current crop measured
of 5 yeurs years in aerial N fertilizers with the N tracing
part method
NPK PK NPK PK
hE 750 0 521 103 55.8 <42.1
Exk 750 0 571 132 58.6 <32.6

HL MANNESHNRE. UNFEEREOEI TR E SR RBHEA,
E2 NEESEOABERTE Ry,

NPK 4b38H FHMHER N & -PKAB FESEEHNNE
NPK ZhE /AR N &

W3 ASGHE NP AERIFRMAA RN AR, RERAZMEHERERSERAAMARO AR, b FRBEM
WEH NK.PK.CKABRFBRAF RN ATFE. Ef—HFETHEY-BRSHE TR, RS54 T MK
KFEHFERE, Fl SAR IR AI BRN - 20iRE, HERFEAIKTR, BAUTERPIEN
K56 ALK Rt R WA, 1R X R,

R, ABEEENE LM YTRUAMAERR 15.9%, EXH 11.4%", i o B LR B R
WRWE,PAEM YF YA RN 18%",

BEHEMEARBRAT. AR RO GRS L A LK PIE, B
T YU BRI BAH E — 5 b, K486 R R B T A PERY CarP(BEBR 458 #7451
R Cas—P(BEER/\ 55 MO B R AI-PH Fe-PiFk A 7E L3 . X4 P
TEEYLIUEMEYREREFNER. EEALEEAT+Z2PEE, DEPEES P
CaPBERATOM S BEBRAHEZ .

*k8 TERITHPIEXRMFIAE

Table 8 Cumulative apparent efficiency of fertilizer P applied for 5 years

NAE i F W % (%) =

x 100

HERIHTEAK RERITEY M ER S PREEFMA A E NI EEFEIRKRER
£ JERPH (kg/ha) #EK PR (kg/ha) (%) 8 PAE 22 T8 F B 8 (%)
Crop Cumulative P Cumulatuve P removal Apparent use Apparent use efficiency of

application rate of 5 years in aerial efficiency of P fertilizers of a single-

of § years part P fertilizers cropping trial in the sixth

“Five-Year Plan”™ perod

NPK NK NPK NK
INE 163.7 0 61.4 9.2 31.9 15.9
Ex 131.0 0 92.6 15.8 58.7 11.4

AR EE T FHA PRI (NPK), EM AR SFBAK PAEFH P, A
RRK T URIREAE LR TR P, HEPREMBHTXRAMAZRATE T RF KB ML
R, REBRRBSRBIAROSER AN, FRETE PR P8I0 AT B M P BTEGE
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2 BAHAUREEEYRAR, MINEMNMEY E#ITHEIKBEREH, EENAN
FLEESAR], MM EYHBEFYHAREE M LFERMBLE. EMT —-F2 RARM
17% 38 IE 36%), XN XL R ZHLIK.

25 BHEIMNHERAZR.,

H R A ER Y AT E R L, £ 20—40cm HAFEEE 2 15cm
EAKKELE. 2 RER KN 78.8me/ke, TR K SEEKEE., AHELETIHE
YL, BATEFRE 150kgK.0 MFBRE, (EV R R =B F EH E M im (R 4), KIEK
SFAARILFETE, BEABEA TR KIEMEY b - 3o ikl K EiHEMBH K
JEZ i RMAIH R, IFE EUH 4.7%, TTEXR LR 36.0%((FK9). MU LEEFE, T
KEH Bt RWAHEZUFAERMK. EARSHAN, KA ERFRH KETEH
KHEES, MK KOECENERBHEKEEER TAEKWLE, FHRES 61%. &R
TEANKHERBHARLNEFRBEHMBRE. HEXE-MEX KEHEERIK,
Rgm7T EXFEFRNE KEORE), FRA PR MBI =&,

26 HEMXTHEBAHNRESRE.

HEIWXIEHER, BT RR&AEARE, TR T KRB B KL KR, G590
ZRHUERMKARR T HE EKTEHBAE, KEESHERFTEENE. SHRMY
R, W R ER A FIAFRHE AR, AR & =R 0E T R &4.

#®9 AERITKIBRNF AR

Table 9 Cumulative apparent efficiency of fertilizer K applied for 5 years

T R A KL R KE BERIHEY £ KAE #y =M
e (kg/ha) W E B KE (kg/ha) F A% (%)
Crop Cumulative K Cumulative K removal Apparent use
application rate of 5 years in aenal efficiency of
of 5 years part K fertilizers
NPK NP NPK NP
M 622.7 0 : 450.3 4214 4.7
Ex 622.7 0 724.7 500.7 36.0

tHERMEREREREBHE, AR —HRAL. \+ERUBERHE R, AL
MEHEAE, o AT TIERNZEE™ER, Mz LR KHAESAENREMEARY
R, RAEW 7= B A, FE AR 2E . A R 78 0t ik R RS #F K B3, A ALAE
TEHLAE B B A 5E R 356 T 9 AL B

HEWmEtEZERLEEANEBERATERSN. M 1983 4 1992 FEFHK 1
FOTREWMERE DAL, TEAVNESEE 6.9gke, HME) 10.6gke, BET
54.5%, 4= N 0.42g/kg, B MF) 0.63g/kg, B H T 50.5%, & P& I BN, M pig
INeE BE K, B IR 4.58mg/kg SEINE 7.86me/kg, BBE T 71.6%. HB K& EH FrEEK,
B 114.4mg/kg FEAKE] 90.7mg/kg, TEET 20.7%.

EALIRIELE R FK W, 1989—1994 4 FL4E 6], NPK. 1/20. M. +1/2NPK. O. M. =43 +
BAENRSE. RO 2BREAY P K EEHH RS, K9 LUBHES VAL KA LB TTHLAE
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BAMAMAR, tEFSPSBERERES. ARAIUEEAIERE LT ENEEEM.
NP WA, . & N. 2P LEX PhLE S, BEEEM NPK L4FEAHL, M#E & K
B R R (FE 10).

F10 1989—1994F HE RS LEHE LT RFSHOEL

Table 10 Changes 1n soil nutrients of the plowed layer of each treatement tn 5 years (1989—1994)

1% b £N £P £K HHN EHP E®K  Z#®BK  FHA
(g/kg) (z/kg) (g/kg) (mg/kg)  (mg/kg)  (mghkg)  (mg/ke) (g/kg)
Year treat- Total Total Total Avail- Avail- Avail- Slowly o.M
ment N P K able N able P able K available K
1989 R 0.445 0.495 18.6 9.51 1.93 78.8 558.0 5.91
1994 NPK 0.582 0.547 19.2 7.66 317 119.7 641.1 7.45
NP 0.334 0.544 18.9 6.93 2.90 59.5 558.9 7.38
120 M 0.034 0.534 19.4 8.42 3.81 116.0 626.1 9.41
+1/2NPK
O. M. 0.740 0.544 19.2 8.87 6.21 126.5 638.6 11.6
PK 0.520 0.576 19.3 7.02 10.3 207.7 648.5 6.37
NK 0.450 0.492 19.2 314 1.31 222.1 681.7 6.04
CK 0.439 0.486 19.3 6.81 1.23 67.7 601.9 5.93

HERE RE s R R, B R K EB XU N PAIE R E, LFHIE R
B#AEELY KIEMEEEL T, #HE T E NP ERTEREARTHRBAER,
Ml KEAFTSHRE, EEEYAVABBHNE-SRE. NPLERAERZEM &
e [R] B B2 v B4R v P AR AR R EL), NL P EL IR A B 1:0.5—0.6 HEL. 7E H AT KAEAE
VR, KEABA KEMTATEMNELT, E+SENRFFEH, SERD 1% K BN
SH., G0, & K EEESHEEES TR LREAZKERE K

3 4B

W E B L, AW R A N PEE AN EH T RERTE. H1E
B BARAERE S 8c 2%, — E AR, =248 28 T BB R AKCF,

DM LR L, AT ER SRR, EELLFEABAIIERFE LR
T, AR/ E, EX LM AT REHEHEZZR, EAREFENLHE, $HEL
S BUEE 3.8mg / kg EERK, DEMCHIEERRET.

3. FLAEE AL X B8 BT A8 B HE R N BT R MAI A 2 (57.2%) ik & T F PNos ER i
B YRR N B R 3 (32—42%) , AR KL P 4 B RWH A 2 (43.8%) B i i — Bk
R P AERY SR A (10—25%) L — 1.

4. M TEBERL NPALIEN ¥, UEHAE AR EIRERT, 1EH5BEAFHEH,
N.PESBERR. KLAT5HRE, AREESTRESES PIEMNERILE. E£HATX
T AR AL 2 AR o E AT R T B+ E R BT NEH, RER/D K ZEH TR,
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A PRELIMINARY REPORT ON LONG-TERM STATIONARY
EXPERIMENT ON FERTILITY EVOLUTION OF
FLUVO-AQUIC SOIL AND THE EFFECT OF
FERTILIZATION
Qin Sheng-wu Gu Yi—chu Zhu Zhao-liang

(nstitute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)
Summary

A long—term stationary experiment was designed to determine crop responses to
several major fertilizers in fluvo—aquic soils and the effect of fertilization models on
soil nutrient supply. Results showed that fluvo—aquic soil had a great production
potential. But on infertile fluvo-aquic soil, crop response to single N or P fertilizer
was very limited. When they were applied in combination, the effect of their
interaction on crop yield became significant. Once fertilization stopped, crop yield
dropped down drastically to a very low level. On K-rich fluvo—aquic soil, the practice
of no application of K and organic manure for 5 years did not cause any threat to
crop yield. However, the readily available K in the plowed layer decreased at a rate
of 3.8 mg/ kg per annum, approaching the critical level. The long—term experiment
also showed that the cumulative recovery rates of N and P fertilizers in the 5 years,
57.2% and 43.8% repectively, were much higher than the results in a single cropping
experiment. With the current fertilization models and crop yield level, little surpluses
of N and P nutrients and organic metter exited in most fluvo—aquic soils, whereas K
deficit occurred in almost all the fluvo—aquic soils.

Key words Fluvo—aquic soil, Fertilizer, Long—term stationary experiment



