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1.1 gtiR##E
RATHEBERKGS, FAREAZRAK, 4
RENEGFH/ME 597, RER DR R,
B LR B AL R AARB B KKK 0~20 em
HHEmamt., 3 pHEN 7.84 (pHit), BHL
[ 15.44 g/kg (ERAAER - SPn#AE), W#
R 41.08 mg/kg (WY #¥k), Olsen — P 17.44
mg/kg, HBH 130.59 mg/kg (NH,OAc B, Xk
B ),
1.2 REHE
DIHH ., BAH ., R, EXHELESK
BARTF, B4 MEFHERSPMRKE, E—HF
WS PMKAKE. RAZEHFEMNE 3125 M4 E .
ARARFALRRLKFE - REAREAS RIS
£ (12 L)W, kA 0B, BLEELRS
Ko, FHEKFEEREESFE 1,
1 BERKERBF

Table 1 Level code of experiment factor
" ik AZBREITKE (r=2)
mE -2 -1 0 1 2

B Ng: (kgt)' 0.05 0 0.05 0.10 0.15 0.20
AW N/g: (kgt)'0.05 0 0.05 0.10 0.15 0.20
YW N/g: (kg+£)'0.05 0 0.05 0.10 0.15 0.20
WEHI N/g- (kg £)"'0.05 0 0.05 0.10 0.15 0.20
imﬁmg/%A 4 13 17 21 25 29

BT 1999 4F 10 A F 2000 4F 6 A ZEFILEK
B RFR IR B BB EAFT. EAREAIE
2lemX R 1S em BB A, BA% L 3.5 keo
BE A SRR (& 10% P,0s), # % kg T+
0.30 g P,Os WHARERETFTEAMBAGE L P;
RIERRE (§N46 %), HWABRFRF/IE4AN
AREEBEGHKBA; LEKSAREERE
#lo F 1999410 A 15 H#EFM, HEFEN 20 B/
&, =B 10 Bk, 2000 4E 6 A 2 H WK
B’ (R2),

2 BRHM

2.1 HBPBRISKRE

RE Wil e A ST RE, LFR>’
fERBfrms (HZER), UHEKEMNARLEF
PRERABAENEBZE, RABRXXEN

®2 RRBREHWERERTRERRK
Table 2 Experiment design and the yield results

#® it K F

LR W AW WOW MW Lma R
B wm omm owm wm Akm  E
1 1 1 1 1 1 10.42
2 1 1 1 -1 -1 4.08
3 1 1 -1 1 -1 3.33
4 1 1 -1 -1 1 10.84
5 1 -1 1 1 -1 5.19
6 1 -1 1 -1 1 8.44
7 1 -1 -1 1 1 5.86
8 1 | -1 -1 -1 3.94
9 -1 1 1 1 -1 4.96
10 -1 1 1 -1 1 9.27
11 =1 1 -1 1 1 7.03
12 -1 1 -1 -1 -1 5.23
13 -1 -1 1 1 1 6.19
14 -1 -1 1 -1 -1 4.77
15 -1 -1 -1 1 = 3.81
16 -1 =1 -1 -1 1 5.95
17 2 0 0 0 0 4.33
18 -2 0 0 0 0 6.36
19 0 2 0 0 0 6.72
20 0 = 0 0 0 4.93
21 0 0 2 0 0 6.44
22 0 0 -2 0 0 4.905
23 0 0 0 2 0 6.39
24 0 0 0 =2 0 5.47
25 0 0 0 0 2 10.25
26 0 0 0 0 =2 1.46
27 0 0 0 0 0 4.81
28 0 0 0 0 0 5.31
29 0 0 0 0 0 6.85
30 0 0 0 0 0 4.19
31 0 0 0 0 0 6.75
32 0 0 0 0 0 6.52

DPSWIN %4t 8, KBHNTBEEF R HD

LB [B] 3 B2 AR Ry

Ygn =5.6509 + 0.0348x, + 0.6083x, + 0.4329z; —
0.1610x, + 1.9279x5 — 0.0102z% + 0.1092z3 +
0.0711x3 + 0.1361x% + 0.1164z2 -
0.0334z,x, +0.0616x;x5 + 0.0450x, x4 +
0.5850x1x5 — 0.1713 2,23 — 0.1028 x5 x4 +
0.7022z,x5 + 0.3828x3x4 + 0.1234x325 —
0.2669x4x5 (1)
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B, BAH. RV, EXPE XL EETS

- KESAEE

FESRYE, HBKKH F=1.001, &/
FO0.05KHETH FE (4.95), AR A R
Z, DERBERAFE, MEMTH F=4.837,
KFO0.01 KETH FIE (4.10), XEHAT HE
BB BER, HAS5LRERUSHRE,

MEIARBREERERYE, BLPHER. KT
B AR LA KE—RITEE R $IE 0.10 M
BEKY, XEFHHHAKBEAMLESKE, B
PEAMEEESKENRBARE B E0.10ME
EKF, Bit, NFRARERE, MELNEEKE
HEEEXWREX=ZAERNMBENLERN, B
EIRER, 7ZERARITS, HRABETRE, RE
WHORM KM R BAE T, WEELBD. B
P, AREAIBRABET SRR

Yga =5.6509 + 0.6083z, + 0.4329x; +
1.9279z5 + 0.5850x, x5 + 0.7022x, x5
(2)
2.2 B¥EHEINBREMIR
22,1 zRATH#E EEHNHRELT, WEA
RPRBTE-BFX=RMMN, HEBK, /£
FABRY, EEABRS, KGMERBRALRE, &
BEEEE. 20 XBRAKHRBRE, HAREK
EArdEfL, TR K/NAIWHR R B R R B
EWKEE, REASERABRNERY A,
SR PREPRBEMNGEE T, SRRER
SRR EWHA/NIFR: LHREKE>BL
AR >R MR > MR R > H KA.
222 RAFHAE WEE (2) RA “BEK"
A EHT A FEH AL A F B — € K B B3O,
MY FHEALRETFRRUS,

BHEMINTHERBEETKE, BASHEERS

PRI B — T EE FRRDY .

YHR(z) = 3.6509 (3)
YHH(z) = 5.6509 +0.6083z, (4)
YHH(z,) = 5.6509 +0.4329z, (5)
Yz, = 3.6509 (6)
YHH(z) = 5-6509 +1.9279xs (7)
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Fig.1 Single factor effect analysis of

winter wheat grain yield
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JCENEFEER R .
Yzizs =5.6509 + 0.0348x; + 1.9279x5 +
0.5850x; x5 (8)
Yzozs =5.6509 + 0.6083z, + 1.9279x5 +
0.7022x, x5 (9)
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Fig.2

Interaction of water and nitrogen on

crop yield (x,#1 x5)
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Fig.3

Interaction of water and nitrogen on

crop yield (x,Fl z5)

B AT HHREILERL, KRB ~&] KT FHHE
5.97 g/#FM T RA 1250 4, RABE Sk
15 7R R &1 T B R & 7E 95 % B 5 X A
£ AT b7 U8 W i A& 0.105
~0.113 g/kg £, BEAHHERE 0.126~0.133 g/
kg +, WHHIMAR 0.107~0.115 g/kg -, X
Wi A& 0.096~0.104 g/kg +, +EEF KR
25.59 % ~25.95%, B FE LT REEKEERRK
{EL I 43R 43 1 3R 3.

3 3 o B A f TR 4 15 Bk R B R K
MHERASIE 4,

R3 FRAFEATEHNES. 7 o/ANSEFRERXRSHREIL TR

Table 3 Factor frequency distribution and cooperation plan when grain yield surpass average 5.97 g/pot

K- 5 x| x x3 X4 Zs
-2 0.168 0.068 0.16 0.2 0.008
-1 0.18 0.136 0.168 0.2 0
0 0.196 0.236 0.2 0.2 0.2
1 0.224 0.26 0.232 0.2 0.376
2 0.232 0.3 0.24 0.2 0.416
BRE 1250 1250 1250 1250 1250
£ TEY 8oL 0.172 0.588 0.224 0.000 1.192
PRAEE 0.04 0.035 0.039 0.04 0.023
95 % Bi5 XM 0.094~0.250 0.520~0.656 0.147~0.301 -0.078~0.078 1.147~1.237
BRRERLTR 0.105~0.113 0.126~0.133 0.107~0.115 0.096~0.104 25.59~25.95
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MRA4AEL, EHPER. BLPER. &K
THHA . RS KBRLETFREKF, ERBHER
R TR ERRERL R AT A BB K ME 16.74 g /%,
BAEEARKBSIFREH,

4 FHFERAHSEARNRLCASE

Table 4 Factor corporation when grain field

get to the maximum
WY RN RUBIME MEHE 1 HNTR
"/g: R/ R/g /g AKkER BXHE
(kg )" (kgt)™' (kgt)™' (kgt)™' /% /g-&7'
0.2 0.2 0.2 0.0 29 16.74
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JEAN IR B - K 2 4R B LA B 5 2 AR B Y BE R
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The Model of Water and Nitrogen Coupling in Winter Wheat Yield

Zhai Bingnian, Li Shengxiu
(College of Resources and Environment Science , Northwestern Sci-Tech University of

Agriculture and Forestry , Yangling Shanxi 712100, China)

[Abstract] By using the quadratic general spinning design, pot experiments were conducted to study the
comprehensive effect of the stage and rate of N fertilizer application under different status of soil moisture on
winter wheat yield systematically. The results showed that the mathematical model established based on the
result of experiments is significant. By analysing the mathematical model, the soil moisture, tillering and
jointing stage were thought to be the remarkable factors, while the influencing sequence from large to small is:
soil moisture > tillering stage > jointing stage > milking stage > seedling stage; The interaction effects exist
between different factors.

[Key words] winter wheat; nitrogen; soil moisture; water and nitrogen coupling; mathematical model
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