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DEEMENSREN: ARBRZERM/NE. EX-BAHREWE, &K4~HEAEK
w3k MNPK>MNP>MN>NPK>NP>N>M">CK, KMIRMIEK, tHHESENF
s FEREETRE. EREM SRR RN 372%, IR T KR Y 628%., FEAEK
HHUE & 252%, LAE L 74.8%, TELAE PR & 646%, BEdi 27.2%, 45 82%. AHLLAH
HERLREER, AR RYEERE, MEREYHY RRCRNOREHE. Bl
KtHuEg s sa, £4 > EREEHEER.
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W EEMEE MR- 12K, SHME R 433% Eh. hE- ERREE
R X EERRERE. EEE BECERABRMRKEN, REZELHEET
R, EEYFEANERNEAN, ZRERENNEETE. H—J0rm. BT
FRERAM, RERA M2 RE, RV F=RBEFHTIRANN B R Hitk,
FREEAEFEERA. RETE, XAEEHS. RERIFEHKUBFHERE. K
A BRAES RN ERRE. ERERARTES SAMARE RS EERRIEM. R
THEBEURRAE ARRERZNLE, IRk Nl LA s, s RmR T
A KYEMIERAKZEB MR LR B RARE. Ak, RATT 1980 4
AT T, BNSERFEIEREE, BRI RS .

O Ay

HBEAEEMERNRARKY S8 YEHL, 0— 0m Kb, 50— 80cm X ik IE.
0—20cm HIAHHUR K 1238 /ke, 2R 0728 /kg, £B4(P.O,)143g /kg, 24(K,0)212g ke, BfAA
83.5mg /kg, #HEHE(P,0,)23.7mg /kg, #HEP(K,0)1270mg /kg, pHS8.8.

R NI €L EA R PMERF MRS 05 #17, RERKEGT. RBREFHNELAR: O FiE
HHUE;, @ mAVE, M AILE: ©CKORHAE) ORA; OmER CHERE. 8 um, &
4%, {THHES, DXER 46T, 1980— 1993 4F, Fiaig(N)16kg /mu, )3, FEx5%;
BH(P,O,) (K, 0) 5F & i 8kg /mu. 19934Ff5, (% 20kg /mu- y» §%(P,0,)10kg /mu- yr, $#H(K,0)

) M REHHLAE.
MR E T 19960110, g fEdchs Bl 1996-04—02
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FAEARE. BHUEEE NG, A0 F &% 2000kg /mu - yr (N1.49g /kg, PO,
3.14g /kg, K,O 3.61g /kgs AR 100 — 150kg /mu - yr (N4.52g /kg, P,O, 25.9g /kg, K,O
17.8g /kg). BHLEZBAE, By SAEL NFER—WER. /E NIE 60% K. 40%
ERFRTHLER, EXRELSEBR,. 6 B/ /3, 11— 12H8EH 2 /3.

BER/NE SRR E R 3217, 3 5418, #E 13, M 941 EXREMIEH2E. B
E18. HHEssS, HiIAKENRE, BENEERES FEINALARRRSE H
g K PARAESHETER —RESH. WRPBUEREM TR SEH
b3 5 HE AT R

2SR5

21 FREMERGHNE, EXRTREIERRE

£ 1 TEREE - FNRBRPOE 155) /K. EXE&E. 4887FK0: (DK
BHE—F, PMEAMEKRNREHR RIS, RERALEN RXHE™ 184% BHHLE
MR BAR, R TR A RN, AR AH. AW, & 15FRMEE K
XA ETHE SRR BRAXSRE HE 609%, H5AEY
XMEABEXEAL, AR XEREERAEEFEFRBNEABATHER
M. WIEEm, #B4F 15 FEREEEKEEHE M, NP & NPK R X~ B R N
REBKEERNRS. (2 RAYVUIEHE —EHH=BCOR, BN, 55 1 F8% Rig 52%,
BAE S FERRRAYUCE X % 759% AHES RS RABREREA — &8 IEEN
BRI 2F i AR ERER, KR%E—4+ NP. NPK. MN. MNP 1 MNPK
R BB LEEER, Mtk 1SER, MNPKREREFAEXTEE BERNRE
EER. WHANILHIER S MEBM FEREX TR LRFEA S, REME
REM BRI EES.

F1 TRIKEREAHTRE I5EREIE. EXRG~RILE

Table 1 Difference of the yields of wheat and maize between 1981 and 1995
under different fertilization oconditions

1981 1995

L NEFR EXRTR OB - W o= NEFER OEXTR B = o
treatment Yield of Yield of Total Yield Yield of Yield of Total Yield
wheat maize yield increase wheat maize yield increase

kg /mu) (kg /mu) (kg /mu- yr) (%) (kg /muw) (kg /mu) (kg /mu- yD (%)

CK 293.1 332.0 625.1 ¢” — 117.1 191.2 308.3 d” —
N 347.2 392.6 739.8 b 18.4 218.6 271.5 496.1 ¢ 60.9
NP 3459 4226 7685 a 29 409.7 3159 7256 b 1354
NPK 37122 431.3 803.5 a 8.5 4203 3725 7928 b 157.2
M 307.0 350.3 6573 ¢ 5.2 306.9 2354 5423 ¢ 759
MN 387.5 403.3 790.8 a 26.5 434.2 33.09 765.1 b 148.2
MNP 3959 4270 8229 a 31.6 4452 3383 7835 b 154.1
MNPK 3839 436.3 820.2 a 31.2 491.0 405.9 8969 a 190.9

) SRR P=005,
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Table 2 The effect of different fertilization on crop vields (kg /mu)
W M CK N NP NPK M MN MNP MNPK
Crop Year
81 293.1 347.2 3459 n2 307.0 387.5 395.9 383.9
82 158.3 346.9 385.1 3774 291.1 3823 3743 403.7
83 145.0 3354 366.4 366.1 182.2 403.9 381.4 384.3
84 129 298.7 308.7 314.0 171.1 323.2 3238 3299
AN 85 110.0 276.8 297.6 306.0 206.4 321.5 327.0 339.8
86 83.0 295.0 4.6 3393 131.7 385.6 410.0 384.0
87 67.3 245.0 309.0 319.0 287.6 365.3 401.3 420.6
88 63.3 2220 2716 287.3 113.3 331.0 3213 34.0
89 114.3 276.3 461.6 410.6 2033 456.3 490.0 480.0
90 120.9 235.6 408.3 440.0 2570 4493 436.6 472.3
91 110.0 2814 368.6 399.5 174.3 4143 434.3 3%4.3
#* 92 929 185.7 385.7 360.0 225 385.7 407.1 4257
93 118.6 175.7 3443 362.9 180.0 3343 352.9 3129
N 128.0 134.5 325.1 3853 240.8 324.1 419.7 4212
95 117.1 218.6 409.7 420.3 306.9 434.2 445.2 491.0
z 1844.1 3894.4 5338.2 5459.9 3275.6 5698.5 5883.8 6033.6
X 129 259.6 3559 363.9 2184 3199 3923 402.2
Sx 5719 58.4 50.02 428 60.8 54.6 499 48.3
CV% 41.1 214 14.2 12.1 29.0 13.7 12.9 123
81 332.0 3926 4226 431.3 350.3 403.3 421.0 436.3
82 2720 281.6 296.4 258.6 297.0 253.6 250.3 2323
83 253.0 544.0 521.3 539.6 275.0 561.0 576.3 553.6
84 105.0 232.3 235.0 270.3 114.7 244.4 2517 255.0
% 85 228.6 4250 4246 460.0 259.6 4540 469.0 494.0
86 2733 5440 539.3 5376 3290 6129 601.0 623.3
87 248.3 526.3 S11.3 533.0 327.6 608.9 565.0 603.3
88 230.6 4716 472.6 5433 341.0 531.3 508.3 555.0
89 157.3 436.6 444.6 4523 287.6 467.6 466.0 493.6
90 83.0 2973 313.0 392.6 166.3 384.3 378.0 446.3
91 125.7 257.1 3529 3729 195.7 375.7 4257 477.1
* 92 4.3 1343 220.0 240.0 132.9 2257 264.3 3114
93 257.1 301.4 4200 510.0 301.4 3743 460.0 525.7
94 118.6 27.1 307.1 334.3 190.0 304.3 318.6 365.7
95 191.2 271.5 3159 372.5 2354 3309 338.3 405.9
z 2925.0 5354.7 5796.6 6248.3 3823.5 6132.2 6306.0 6778.5
X 195.0 357.0 386.5 416.6 2549 408.8 4204 4519
Sx 87.2 132.1 106.2 111.9- 81.8 1324 119.3 125.3
Cve, 433 354 26.7 26.2 313 31.2 27.5 271.1
AT 3179 616.6 742.4 780.5 473.3 788.7 812.7 854.1
H, CK 7= (kg /mu) 287 4245 4626 155.4 4708 4948 5%.2
(%) %40 133.5 145.5 489 148.1 155.6 168.7
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ME2TA, (1) LA E R BEMRE 1554 — 536.2kg /mu, i/~ 48.9 —
168.7%. H-BEERMAEMMS, FFHa=KKk: MNPK>MNP>MN>NPK>
NP>N>M>CK.(2) RiEft. HERFAVE, HEREERE, Fo HARTAE,
FRETEGEY HFRBZIBAGEHESIEL FHIEEEXR TREK
(CV%) @ik 31.2% — 43.3%, HSRENES. MEARHSHIEE SN, m]—H
FREHMEEKTE, SWBXMLXBREEES, mEEREZHEIED. HIHE
BHE A HE G RERIE S 70 L VR ALY, AT B A BE. LHRA VIR /E
YR T EREA BEER. Q) EERMETRYM. HEN-]RYRHHD, EHE
AFI— S ESFHFHRETBEAEX Y 92%, 881 — 8SFHMR 5SEMT
Hy7= N A HEER X A3 7= R 2.7%) e xHARE T 6.5 B . AEERERARE, MATS
ERTFH=ER 32% BEDE SEN 132%. XS5EEXMAEREERURLEXAE
KEWHKBRAEA R THEEREES X.

RIPARERY, EAFEE ISFE, BTHREX"REF TR, TEBAMEY =R
MFREYLEX =R [ RESE x100%) SiA8E | £HRE TR KB 1981
H£H76.2%, F 1995 LN 34.4%, 15 FF ¥R 37.2%:  AERLH 5T AR 0 iR 840 49
23.8% R E T 65.6%, F1H 62.8%. HHHHIE K 252%, {LAE K 74.8%: FE4LAR &
R 64.6%, B HILAEABIH 272% 1 8.2%. WEALIER/NE. EXME=HIER
7, ARMEREEMETZAF.

&3 1R IEREESHREEERE

Table 3 Contribution of soil fertility and fertilizers to yield increase

W H b xf B 3 - Fag: F R TR
Yield increase Increase rate Average on distribution to yield
Ttem (kg /mu) (%) increase (%)
CK 0 0 372
M 155.4 439 252
NPK 462.5 145.5 74.8
M+NPK 536.2 168.7
N 298.7 94.0 64.6
PO, 125.8 39.6 272
K,0 38.1 120 8.2
NPK 462.6 145.5
AL BB H R - AREAHSE
* B Wik 2 | 00 = l(l)"o;
HEAHE 58 7= T AR ( %) L ERG R x 100%
SR P TR %) = DO,

BHD TR
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Table 4 Balance of soil (0— 20cm) nutrients after 15 year s rotation
b ISERFR SHEAR SEHE BA5E(+ /)
Total Total input Total output Balance
Yicld during
Treatment 15 years (kg /m) N PO, KO N PO KO N PO, KO

CK 4769.1 0 0 0 8872 5732 10798 -—8872 —5732 —107.98

N 9249.1 2520 0 0 21970 8397 20046 323 8397 —20046

NP 111348 2520 1260 0 2471 11323 2871 729 1277 —2871

NPK 11708.2 2520 1260 120 26256 11588 27285 —1056 1012 —15285

M 7099.1 6605 6130 5561 11649  69.09 14439 —5044 —779 —88.78

MN 11830.1 31805 6130 5561 23997 1007 2637 7808 -394 —170.76

MNP 12189.8 31805 187.30 5561 26197 12292 24553 5608 6438 —189.92

MNPK 128121 31805 187.30 17561 26646 12529 30461 5159 6201 -1

£S5 TRKEEREHLRTSNHEY
Table 5 The changes of soil nutrients under different fertilization
£ 7 HILE WA
Organic matter (g /kg) Available N (mg /kg)

Year CK N NP NPK M MN MNPMNPK CK N NP NPK M MN MNP MNPK
81—8 116 124 125 126 125 128 131 121 524 595 589 580 60.5 67.0 588 580
SHE 57 108 415 424 415437 +68 455 =372 —288-295 ~306-27.5-19.7 —26 —30.5
ﬁf]tt io/o :

86—9 116 122 126 132 128 134 134 135 512 531 466 566 588 564 559 574
HEE  _57 _10424 +70 137 489 +89 498 —386 —36 —442 —322-295-325 —33 _313
Ak %
91—95 114 119 126 131 130 131 132 138 444 518 416 S05 568 610 562 569
SEE 73 334024 +68 460 168 +70 +120 —468 —38 —502 —39.4-320-269 —327 —318
Bk %
(PO, HHA(KO)
Available P(mg /kg) Available K (mg /kg)
CK N NP NPK M MN MNPMNPK CK N NP NPK M MN MNP MNPK
81—85 218 208 238 243 234 232 259 264 1072 111.6 1066 1168 1142 116 1092 1168
SEE 79 119 406 27 —L1 29 493 415 _156 121 —16.1 —81 ~I0.1 ~83 —14  —81
Bt £%
86— 9% 157 135 239 243 185 182 307 331 1044 954 960 1112 1052 1008 9.8 1154

SEE 337 _g3 407427 —220-234 4295 +395 _I78 249 238 —120 —I84 —206-238 _9.1
Al £%

91—95 108 702 265 261 120 84 340 340 838 782 806 978 876 832 784 888

5K 43704 11184101 ~492 —64.5 4435 1435 340 —384 —36.5-230 —31.0 —34.5-383 —30.

BItL %
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MESEH, SRBAHEEE, AR CKf N 4355, Hp i8R EA
R PE, HEZFFHMZ BT, HBEEAE XM DR ENHE M, Heamng
ARIBETH BRAMESIHEHETHRES. BN TERSTEMNAESE, £i8
TR FEEEERR N AT FiE e NEAERE. E8RAENERT, HERIUE
TEA VR RFSFE HEREE, 4R B R T7E.
24 A RIFEAREHEAISFS MRS

ROGREN: REAHAIIL, EBHFRS X /ANE ERB M=K EE N N>PO,
>K,0, {HEENFRERAR. FEAVIER, 8AFREYE™/E 168kg, TX
14.7kg TN PO, FHi™ /& 11.8kg, EX 5.5kg F7 KO FH#er=/N% 2.5kg,
EX 46 4. mAYER, BAFEEHE&/NE 196kg, EX 193kg BARMBA N
RERER> 5425 16.7% #131.3% BT H(KO0) #r=/hE 2.2kg, EXK 5.1kg BARKE
HYUER AR & 28% TIHATHE /&= /NE 28kg, TXK 3.7kg, B ARMEA VLALHAY
RERCH B, XA RER TP EE RN E LA AR SR8 S MBI E.
25 A EEREHTIRMENER

THEANERREFE EETHOK. B R #ERGEESMAFRRSER. LR
SMERCRAL S T HOK S BAGENMEX, RAREESH T ESE SERERTEHER
HAZAHLRRE TAREENZL. NFINPARXGTEYTBRE, BT L8
PRERE, F LML, BALETK EEVRLE L ERER L 719 —
1295%, SfLERM 8.0 — 14.3%: MWE 7 ¥t YHERE, BB KIBSHME.

3 5 i

I ARG LMY RIE N ERF B ZZ WM. KPR, L8R5
BERZBE ) 9 S siss, 1 BB T ERb =R hiARE 1 £6 76.2%
TRERBARMNE 344%. HEAKIE. ¥l RA VUL S Z B4 LA A A B 2 5% hn + 5
FOENEES, WNAREFISFHEEEER.

2. FEERIEFREM, EREEYHTPHERBEHE, 1S EFHERE5R
BREN 628%. Hrh, HYUIEE 252%, (LAE L 748% FEALAEH N 4§ 64.6%, P,O; 5
27.2%, KO o5 82%. AHLAERA B B a RS EY R =M e A

3. M EXAERAILAN, PRAEANE, AIENHEMEERRXT. L#E N P3og
HER, HKLETESHTHRS. B> EAREEN AR LA RIT RN, ¥
AL XB FEEEBK.

4 RABESBANESARLILES, BRENRSLEAIRAT, HELE
fLBUIRDEL, BRRAE. MALRE, k. B R MaTHhETFnLRE.
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Lo AR, ARAERE. MREE 199 KYIBBMEYFRS TRENEK. HWERSERN SR, $285, 6—
18 5.

2 RBED. WFE. AEN. 1995 RRIMARGE A RN R XN E MRS RN, RIRER. F28,
100— 105 3,

30 mEE, 198 EAMIKBERRB(-). (D). (). HRER. £5%, 2—44,
4 R, HiRE. BEES. 94 EREERARERAXN IHANGENEE. MUBHRSERER, %1
. 19— 267,

NUTRIENTS SUPPLYING CHARACTERISTICS AND EVOLUTION
REGULARITIES OF YELLOW FLUVO -AQUIC SOIL

Zhu Hongxun Shen Alin Zhang Xiang and Sun Chunhe
(Soil and Fertilizer Institute, Henan Academy of Agricultural Sciences, Zhengzhou 450002)

Summary

Through a 15—year field monitoring location experiment, the nutrients supplying
characteristics of yellow fluvo—aquic soil and their changes in the different fertilization sys-
-tems were studied. The results indicated that fertilizer structure affected greatly crop yields.
Under the rotation system of wheat and maize, the average yields of various treatments
were in the order of MNPK>MNP>MN>NPK>NP>N>M>CK. The soil without
application of fertilizer in the long —term rotation was poor in the nutrients supplying abili-
ty, thus resulting in the decreasing of crop yields year by year. The contribution rate of
soil basic fertility and fertilizers to crop yields arveraged 37.2% and 62.8%, respectively. In
the contribution of fertilizers to crop yield, 25.2% was attributed to organic manure and
74.8% to chemical fertilizers in which N, P and K fertilizers accounted for 64.6%, 27.2%
and 8.2%, respectively. Organic manure played an important role in improving soil fertili-
ty, improved the soil physical properties and enhanced the adverse resistance and steady
high yields of crops. The soil available K deficiency appeared in all of the fertilization
treatments. So, attention must be paid to the applying of potash fertilizer so as to main-
tain potassium balance in the soil.

Key words Yellow fluvo—aquic soil, Nutrients supplying characteristics,
Long—term location experiment



