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Table1l {3,3} Simplex centroid design under combination nitrogen, phoghorus and potassium

3

1 NPK {3, 3}

Coding value (g/kg) A ctual fertilizer rate

T reatment x1(N) x2(P20s) x3(K20) N POs K20
1 1(Q 70) 0(a 20) 0(a 10) Q28 Q 08 Q04
2 0(a 30) 1(Q 60) 1(Q 10) Q12 Q24 Q 04
3 0(a 30) 0(Q 20) 1(Q 50) Q12 Q 08 Q 20
4 1/2(Q 50) 1/2(Q 40) 0(a 10) Q20 Q 16 Q04
5 1/2(Q 50) 0(a 20) 1/2(Q 30) Q 20 Q 08 Q12
6 0(Q 30) 1/2(Q 40) 1/2(Q 30) Q12 Q 16 Q12
7 1/3(Q 433) 1/3(Q 333) 1/3(Q 233) Q173 Q 133 Q 093
8 Q15 — —
9 — Q 10 —

N P K Q 40 g/kg

Note The total ratesof N, P, K fertilizer application under different treatmentswere Q 40 g/kg
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H2304HLO- : , 6(N P K Q 173 g/kg, Q 133
( ) ( ) g/kg, Q 093 g/kg)
( ) ,
( ) (NaHCOs ) y= 14 6x1+ 18 2x2+ 18 2x3+ 2 4xixz2 +
) (NHOAc : ) Q 8xixs- Q 8xaxs- 23 4XiXa2Xs
: (y) y ( ), X1
X1, X2, X3 (Xx1+ x2+ x3= 1), X2 X3, ,
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21
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Table 2 Tillering numbers investigated in different time and its difference significance
Time H:tt A verage % 1% Time H:tt A verage 5% 1% Time H:tt A verage 5% 1%
01-04 1 14 6 b A 02-25 1 218 be C 03-24 1 21 4 b B
2 18 2 a A 6 278 a A 6 25 0 a A
3 182 a A 2 258 ab AB 2 24 0 ab A
4 170 ab A 7 25 2 ab AB 5 232 ab A
5 16 6 ab A 3 24 2 ab ABC 3 22 4 ab A
6 180 a A 5 252 ab AB 4 238 ab A
7 16 4 ab A 9 232 b ABC 9 220 ab AB
8 10 2 b B 8 19 0 c C 8 17 6 c B
9 17.0 ab A 4 25 0 ab AB 7 22 6 ab A
LDoos= 2 757 L Do os= 4 157 LDaos= 3 345
Lo o= 3 699 Lo o= 5 579 L Do o= 4 489
6 ()
Note The tillering number in this tablew as the average per 6w heat plants
22 y= 31 3x1+ 27 4x2+ 24 4x3- 2 4xaxz+
8 7xixs+ 12x2x3+ 22 5xiXaXs
3 : ( 8 9) ( 2 2 .
1 3 L
: : , 4 2 :
( >3059/ ),
15 x1(N) =03 10,x2(P)=0 Q 38 xz(K)
) ) =0 Q45 Q 12

Q 40 g/kg,0 Q 15 g/kg

0 Q 18 g/kg
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Table 3 Fresh matter weight and dry matter w eight of aboveground parts and difference significance

T reatment A verage 5% 1% T reatment A verage 5% 1%
1 31 31 a A 1 6 53 a A
2 27. 38 b BC 4 5 69 bc B
3 24 43 c CD 3 5 42 [ B
W ) 4 28 74 ab AB W ) 2 5 85 bc AB
g ¢}
Eresh 5 30 57 ab A Dry 6 6 07 ab A
matter 6 28 90 ab AB matter 7 5 86 bc AB
weight 7 30 57 a A weight 5 6 08 b A
8 20 93 d DE 9 4 13 d C
9 18 76 d E 8 3 96 d C
L Daos= 2 823 L Doos= Q 538
L Do o= 3 789 LPDom= 0 722
31(1.090) 1'!(1!090)
16. \ ,
/
NNAIN,
16.5 /N 0,
‘o O!
9.
'1‘?.5 29. 0
2:€0,1,0) 2:€0,0,1) x200,1,0) x3(0,0,1)
1 2
Fig 1 Iolinesof tillersof w inter w heat Fig 2 Iolinesof tillersof fresh w eight of
under different N, P and K combination aboveground parts under different N, P and K combination
23 y= 3 25x1+ 2 92x2+ 2 46xs3- Q 06xixz2+
4 , 1 22xix3+ Q 20x2x3+ 1 68x1x2x3
, 236 , ty=Q 27x1+ Q 44x2+ Q 23x3- Q 12xaxo+
2> 6> 3, Q Olxaixs+ Q 02x2x3+ Q 57xix2xs3
) y= 2 91+ 2 38x2+ 2 84xs- Q 88xixe+
, Q 44x1x3+ Q O4xaoxs+ 14 52x1x2x3
14 5( ) : ( ) y '
) X1 X2 X3 ,
, 7N P K=Q 433 ( 3, 4,5)
Q 333 Q 233 ,

4

Table 4 Total nitrogen, total phophorus and total potassium contentsof aboveground partsof winter wheat g/kg

T reatment n;:)otc?lm ph ngt%l rus po-tr:sts?lun T reatment ni-lt—?otc?;ﬁ Total phophorus b ol—ai)sts?llm
1 325 2 66 29 0 6 27 4 329 26 2
2 29 2 4 38 23 8 7 309 323 320
3 24 6 231 28 4 8 26 0 1 96 27. 2
4 307 322 24 2 9 159 333 25 8
5 316 252 29 8
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2200,1,0) x:(O 0+ 2:(0,1,0) z3(0,0,1)  2:00,1,0) ' 2:(0,0,1)
3 4 5
Fig 3 Ilinesof total nitrogen Fig 4 Ilinesof total phogphorus Fig 5 Iolinesof total potassium
ocontent of aboveground parts ocontent of aboveground parts content of aboveground parts
3 . ’ 3
4 , ,
4 , X1+ Xot+ x3= 1 ,
) 5 , ) X1 X2 X3
. C)
> 31 g/kg, x1(N)=10Q 15 Q 65, x2

(P)=Q 06 Q44,x3(K)=021 Q65
Q 060 Q 260 g/kg, Q 024
Q 176 g/kg; @ 084 Q 260 g/kg
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A pplication of mixture experment design in studying
the effectsof fertilizer combination

L IU Chun-guang, ZHOU Jian-bn, CHEN Zhu-jun
(College of Resources and Enviroment, N orthw est Science and T echnology U niversity of A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: In thispgper the pot experiment w as conducted in order to study the gopplication of the smplex
centroid design in the combination of nitrogen, phoghorus and potassium fertilizers T he tillering numbers, fresh
w eight and dry weight of the aboveground parts, the total nitrogen, total phogphorus and total potassium of
w heat plants aswell as nitrogen, phophorus and potassium oontents in tested ilswere detemmined The
oorrelation equations of different itans were allocated, and the proportions of nitrogen, phoghorus and
potassiun fertilizersw ere calculated and the equivalent yield curvesw ere made based on these proportions
A coording to the changesof equivalent yields curves, the influence of fertilizer proportion changeson crop yield
w as ascertained, the feasibility of mixture experment design in the study of fertilizer combination wasprimarily
demonstrated
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