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LB P ML S, R 5 MEAKT, BESEWHE N0, 90, 180, 270, 360kg/hm?, ZEHRHT
MR PP, BRE & 50%, £ 4LIEBE, #A0 A BAUR , BRAL A B 4 /% 90kg/hm® P,O,, EEX
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Table 1 Some properties of the experimental soils

R A THEK AR mER g5E 0 EE® e pH
Soil layer oM. NO; -N NH: -N Olsen—P NH:Ac-K (H:0)
Site (cm) (g/kg) (mg/kg)
a8y 0~20 213 9.56 233 11.1 58.3 7.78
20~40 138 3.84 2.87 12.2 494 8.23
40~ 60 9.9 4.16 12.40 11.8 45.2 8.20
60~80 34 6.91 10.90 10.2 44.3 8.29
80~ 100 4.8 2.53 5.82 9.0 39.1 8.13
TS 0~20 152 4.19 6.82 124 51.9 8.08
20~40 122 3.96 6.35 14.7 53.6 8.06
40~ 60 10.9 4.48 6.21 12.7 489 8.22
60~80 49 4.67 5.90 9.8 39.1 8.02
80~100 48 12.60 6.45 10.8 39.6 8.14
M 0~20 10.1 11.60 0.82 12.5 78.9 8.12
20~40 8.7 10.10 3.99 14.6 68.6 7.78
40~ 60 22 7.75 312 13.7 58.7 8.44
60~ 80 24 6.66 2.84 9.7 49.8 8.44
80~ 100 1.1 4.19 1.19 11.5 31.6 8.39

EMBEREMNEA - L £PFE-BEXERAWAMIRENKHASHTHMRK, — 4 H5H 941 (&
NE)-FHMN 8B EEXK), F—THCONEPIE)-FE1I3MEEXR), E—SFEHEE 4 KT, B
EHFEEW0, 90, 180, 270kg/hm?, BBV EIES B MR HIHRERA, & & 1/2. FLER, HE
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FARARRE, BEAC R B 4 /N E 90kg/hm® P,0,, BE EX 120kg/hm’ P,0,, 1 I &K & /N %E 45kg /hm’
K,0, EE% 75kg/hm’ K,0.

TR R BE R S 2UBE: IR R (N, 46%); BHAE: E 3 BEMAS (PO, 46%); L MM (K,0, 50%).
HF-RRY{=REE; MXEH XA, & D XERYRT 20m’, EL/DZERRSE FOLE K17
EEKiAK.

THMEHE (NH,, NO; ) WiXR A 1mol/L NaCl 812, Hk 2 A RA HSO, H,0,H & ¥ M ERE
#®.

RBERERA SASIMRFATAE, RASKE, PR, KA + PEMLHE + FENMEIR
=R RHITHE . '

WA R B (Quad) K-

y=b,+bx+by )

Ay HEY= R (kg/hm?), xR R (kg/hm?), b, b b, 535y H =& (FHEAE B ™=
B) RUERHFA_KF R

T R R R (Squ) 24

y=b,+bx+bx'’ 2

Ab y HIEY= & (kg/hm’), x HEEAE (kg/hm’), b, b b5+ BINEMB (RHLHE).
KERBEMFHRRLK.

ZRE + PEERRER (Q+P)H:

y=b,+bx+ bzf (x<o
Y=y, (x=0) 3

Ay WEY=R (kg/hm?), x HEICH B (kg/hm?), b, b, b, 73 R ERH =B (CF M AE 6 7=
B) RURBMZRKFTRHE, cAREARGRE A - REHKNFEERNZARE, y, A TFE>
R,

HR + FEERBHEK (L + P)K:

y=b+bx (x<c)
y=y, (=0 @

Ry BEY=R (kg/hm?), xHEEFE (kg/hm’), b, b5 H AR R (LN =EARKHE
R cHRERRERE, AHKMFERNXARE, )0 FE~R,

AR AR B AL Cerreto %7, BB LA 4.0 T/ kgt O, /0 E . EERIFR A #55
1.4 J6/kgf 1.0 56/kg.
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ZRRW, RAARK BRSNS L/IE. BRI R RIEK R R, RERK REMR
R, EMERZANUSE (R BRAFAESER (R 2)., XRAMREFR NN F, X&E
RETATHSLNME. EERNBEMR ., HE2, AP REBE, 2L
MRE/PEMEERERM2E ERMHA T FRE, R RB KX HAYLER 37.5%,
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Table 2 The effect of different models on K, optimum yield and optimum N rate

KINE HEX NE+EXK
R R L i Winter wheat Summer comn Wheat+com
Site Model R =k B R ik BEHER R BREmxE
Yield Nopt” Yield Nopt Yield Nopt
(t/hm®)  (kg/hm?) (t/hm)  (kg/bm’) (/hm®)  (kg/hm)
8% Quad. 0.47* 6.1 171 0.61** 8.2 217 143 . 389
Squ. 0.53* 6.0 92 0.75%+ 7.8 144 139 236
L+P 0.49* 59 80 0.79%* 7.8 86 13.7 166
Q+P 0.49* 59 80 0.79%+ 78 78 13.7 159
8% Quad. 0.97*+ 6.2 455 0.65** 54 208 11.6 663
Squ. — - — — — — — —
L+P 0.99%* 5.5 255 0.48* 5.6 229 1L.1 483
Q+P 0.97%+ 6.2 455 0.65%* 5.4 208 1L.6 663
M 1 Quad. 0.69%* 7.0 167 0.49* 6.1 170 13.1 337
Squ. 0.75%+ 6.6 114 0.43* 6.1 208 12.7 322
L+P 0.75%+ 6.4 90 0.53* 6.1 180 12.6 270
Q+P 0.75%+ 6.4 77 0.48* 6.1 178 12.6 255
BM 2 Quad 0.58* 59 180 0.56* 74 226 13.3 406
Squ. 0.56* 54 114 — - — — —
L+P 0.57* 5.8 129 0.56* 73 168 13.1 297
Q+P 0.57+ 5.7 170 0.56* 74 226 13.1 396
Ty Quad. 0.68 6.3 243 0.58 6.8 205 13.1 449
Squ. 0.61 6.0 106 0.59 7.0 176 13.0 282
L+P 0.70 59 138 0.59 6.7 167 126 304
Q+P 0.70 6.1 196 0.62 6.7 172 12.7 368

1) Nopt: optimal N fertilizer rate

BB 2R, H&/DEME, B 1 MERBRN, AABEHESNRE=RERE
AEER, ME—AFYU KRB HA TSN RERER SRR, &8 TFH, ZKBER
TR T8 BAEMEIE & % 243kg/h’, TR T &4 + FEBA (138kg/hm?) KA + F
BRA (196kg/hm?) K H B LR, MEEXRTE, B 2 MERBRS, RRERHREE3
MBEF RN RA TEE R, T8 AL B R R BER #2458 (205kg/hm?) & F &4
+ ¥ & (166kg/hm”) M1 K H + P& (172kg/bm?) MR HE LR, NEMERPIE-EE
KEEWE, U RKBEEYBINFREREEH + PEARTKE + TEERNBRNGE
REEFG 3.54% FI 2.73%, {8 HEFEHE AN 5t 47.4% (144kg/hm’ + a) F 21.8% (80kg/hm?’ »
a).

FIRURHE + FTERBBIWHBRE N EMY SRR H AN SHRS. &RE
B, EXZHRARS, UHEHENEHFEARFENRELSHETEE + TAKR,
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Table 3 The economic profit of different models on the basis of linear plus plateau model

R AR ;K] &hE HEX INE+EX
Site Model Winter wheat Summer corn Wheat+cormn
(yvan/hm’) (yuan/hm") (yuan/hm’)
2% Quad. -354 ~97.2 -114.6
Squ. 101.6 —155.2 —53.6
L+P 0 0 0
Q+P -18.0 24.2 6.2
s Quad. 163.8 —166.0 -22
Squ. — — —
L+P 0 0 0
Q+P ~18.0 242 6.2
HM 1 Quad. 419.6 . 444 646.0
Squ. 175.4 -179.2 -3.8
L+P 0 0 0
Q+P 46.4 -19.2 27.2
M 2 Quad. —478 -1824 -230.2
Squ. —504.2 — —
L+P 0 0 0
Q+P —224.0 —1824 —406.4
iy Quad. 125.0 —100.3 24.7
Squ. -75.7 —-167.2 2429
L+P 0 0 0
Q+P —31.8 —85.8 —117.6

REGHEAMNEFFEHZRER KA H 1250 76 /mm?, HX R L H A 104.9kg/hm* Z AL
R, ERER 03, BREFASGHK., Fit, N\EFAFEHR, RURNE + FPERE K
K.

2.2 A EHEARAE i3 1T S AL I T AQ R 3 2k

221 THREXNA SEHIRRELVNANIEESE NO, &K HREREL
PELSHME T KYMERLESE, FRAKELENLNE-EERBEP 1K ERRET
PLEWEHILE 1, MYEIEFARE 180 + 180kg/m’HE R KT, EL/PE-HEXRRE
23t A R B AL R B KR T, BN xR M R A — s S EERBE
90 + 90kg/hm’f}, MR B LB E N RERAPFEATRH, BT LHRELHIEK
BEARSYFEERRY, TEETREXTHREEEEDERBEAR, BRI %R
HEAPHFUEAEARLE. BERABELE, £ AEEABRIL 90~ 180kg/hm’ +
90~ 180kg/hm* A 1%.

HAREEENEINREERE E 28R)0W, _KERHTRERAERLR,
ST HAREENEARBEAR, AFEERARE R, T K + FERRUKREH
BEARZHES LOHBRE, EEEE + FTAREMNERFR I RENANEELFERAF
Fl.
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Fig.1 The effect of N rate on soil inorganic N at the rotation system of winter—~wheat and summer corn
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Fig.2 The effect of N fertilizer rate on N recovery of winter-wheat and summer-com

BARREBE N EEHERDBRA R, T TSR IEH A REN, REHRE
b, ULH + FPERBBIANEEAMNRRER, EL/NEME EX EH51H 57.0%
36.2%, KA + FEBEIKZ, K 49.8% F1 35.7%, T Z KB BAK, X 43.7% M 33.2%.
223 HASAER AERESKEH. FAMNEDRTLRTRESEENEERS
PUE. R, BEXRBTEASLFMHL SN, BTFLEN TRt RET 4k, 4
VIR E S RE—IB KSR, HIE RN F R E KU, £ 4 b T2 ER MR
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Fig.3 The effect of N rate on straw and grain N content of winter-wheat and summer—corn

MTFoREREENEEARYRS, B ERNEEA LA RRBAN/IE. X
KEFSEBHER, 5510 0.348% M 0.639%, MEHE + FEHEE, — K + FEERERF
Bl /IE. EXZFESEEDFER 0.308%. 0.616% 1 0.330%. 0.620%.
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ECONOMIC AND ENVIRONMENTAL EVALUATION ON MODELS
FOR DESCRIBING CROP YIELD RESPONSE TO NITROGEN
FERTILIZERS AT WINTER-WHEAT AND SUMMER-CORN
ROTATION SYSTEM

Chen Xin—ping Zhou Jin—chi Wang Xing-ren Zhang Fu-suo
(Dept. of Plant Nutrition, China Agriculture University, Beijing 100094)
Bao De—jun
(Institute of Soil and Fertilizer, Henan Academy of Agricultural Science, Zhengzhou 450002)
Jia Xiao-hong
(Soil and Fertilizer Station of Beijing, Beijing 100024)

Summary

Several models (quadratic, square root, linear + plateau, quadratic + plateau) used
for describing crop yield response to N fertilizer at winter-wheat and summer—corn
rotation are compared. Data from four experiments which were conducted at Beijing
and Henan province are used. All models fit the data equally well evaluated by using
the R statistic, but using linear + plateau model can reduce optimum N rate, increase
economic profit of N fertilizer at the premise that crop yield don't reduce. Analyzing
from environmental factor, linear + plateau model can maintain the balance of soil
inorganic N, improve N fertilizer recovery, reduce crop straw N content and the
emission of NOx by straw burning. So, linear + plateau model is the most suitable
model in winter-wheat and summer—com rotation system in north of China.

Key words Nitrogen fertilizer, Fertilization model, Soil mineral nitrogen, Nitrogen
recovery



