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1 {3, 3}
Table 1 Plan of smple center design {3, 3} under combination of controlled release fertilizers (CRFs)
Codi I P tion of three fact
T reatment 0ding value roportion o ree ractors M e'lasured
X 1(FP2) X 2(FPs) X 3(FPg) FP2 FPs FPs valuey:
F1 1 0 0 100 Q 00 Q 00 yi
F2 0 1 0 Q 00 100 Q 00 y2
F3 0 0 1 Q 00 Q 00 1 00 y3
Fa 1/2 1/2 0 Q 50 Q 50 Q 00 y12
F5 1/2 0 1/2 Q 50 Q 00 Q 50 yi3
F6 0 1/2 1/2 Q 00 Q 50 Q 50 y23
F7 1/3 1/3 1/3 Q33 Q33 Q 33 y123
F8 3/20 11/20 6/20 Q15 Q55 Q 30 y8
F9 0 7/10 3/10 Q 00 Q 70 Q 30 yo
CK 0 0 0 Q 00 Q 00 Q 00 Yex
122 , 4 350 (F1, F2, F3)
mL , F1> F2> F3 ,F1 2
) ) 6 , 8 56 2%
/min, 500 mL 28 , ,
30 h, , 54 56 h F2 F3 3 4
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14 1587 6 mm ,
123 18 , ,
1 ; 9 14 2 1
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{3,3} 2 > 30 0%
) Table 2 Frequency statistics of coding levels of three
(K0) factorsw hose nutrient release ratew as above 30 0%

Y=0Q 717 7X1+ Q 396 3X:2+ Q 170 7Xs3 +
Q 081 8X 1X 2+ Q 102 6X 1X 3+ Q 057 4X 2X 3-

3 414 5X X X 3
, bifX X (i<j,i: 1,2,3) X1+ X2+
Xs=1 , )
Xi X , bij >
o , ;o bi< O
, 2 Ayi< 3Sy_i(
Ayi y yi
i Sy, ),
23
Q o<
Xi<10 Q 05, Y xi=1
, 231
20 0% 3
20 1% 30 0% 57
30 1% 40 0% 74 40 1%
50 0% 46 50 1% 6Q 0%
30 ; 60 0% 70 0%
19 ; 70 1% 2
30 0%
( 2,
(x1) (Sx) 2 :
o= Q 05 , > 30 0%
’ XI;XZ,X3
37 61% 45 02%, 32 68%

40 83%, 21 85% 23 94%

= 30 0%

Frequency
Coding X 1(FP2) X 2(FPs) X 3(FPo)
100 Q90 6 6 0
Q89 Q75 15 15 1
Q74 Q60 24 24 7
Q59 Q45 33 24 16
Q44 Q30 42 25 36
Q29 Q15 24 33 51
Q14 Q00 27 44 60
> 171 171 171
Xi Q 4132 Q 3675 Q2289
Sx; Q 018 9 Q 020 8 Q 005 3
95%
95% confidnet Q3761 Q 3268 Q 2185
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Q 450 2 Q 408 3 Q2394
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Table 3 Paraneters and fitness of Richards equations under different proportional CRF treatments
Different proportion of CRFs
Parameter F1 F2 F3 F4 F5 F6 F7
N 74 683 1 64 579 9 68 136 4 83 967 0 80 4419 71 069 2 75 010 4
d Q 260 4 - Q7574 - 05491 - Q6424 - Q7180 - Q7914 - Q7945
Q 401 3 Q 092 6 Q 048 8 Q 1227 Q 092 2 Q 051 35 Q 053 78
ti 5 102 9 4 0017 13 294 0 4 605 6 4 594 3 55555 5 276 2
R Q 998 9 Q 998 7 Q 999 7 Q 996 4 Q 995 6 Q 988 2 Q 990 6
SE 14514 Q 8344 Q 1828 2 0618 18270 18428 17778
k , ; F3, F6
, n F7 ,
; F5 2
(F1,F4)k ; 25
(F3, F6)k : Richards ,
1 KO 30% 60%
(d) . d> 4 3
- 1 ,Richards ti S (F1, F2, F3), 60%
; d< - 1 ,Richards ,
d >-1, ( 2,5 9 )
S , F1 )
d , d ) ;
F1 (1 :
ti F3 ,
, 1 ,F1,F2 F4
4
Table 4 Calculation of nutrient release period of different treatments under different leaching rates d
/% D ifferent proportion of CRFs
L eaching rate F1 F2 F3 F4 F5 F6 F7
60 61 7 227 4 393 9 100 5 133 2 290 0 243 5
50 50 7 138 3 273 3 79 0 101 2 199 9 174 8
40 42 5 9 9 203 9 62 3 776 144 2 128 5
30 35 2 69 0 152 6 48 4 58 5 102 9 92 8
(F4, F5, F6, 61 7%, 61 9%, 63 0% 66 2%, FP2(F1)
F7) (F1,F2,F3) 66 2%, 82 6%,99 6% 115 9%
( 4), , 30%, 40%, , ,
50% 60% FP2+ FPs (F4) (F4, F5,F6, F7)
(F2,
FPs (F2) 20 6,34 6,59 3 126 9d, F3, F3, F3) ,
29 7%,35 7%,42 9% 55 8%; ;
FP:(F1) 13 2,19 8, (F1,F1,F2,F2) ,
28 3 38 8d, 37 5%, 46 6%,
55 8% 62 9% , FP2+ FPo , ,
(F5) 30%, 40%, 50% 60%

FPs (F3)
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3 30 0%
, (F1, F2, Richards
F3) , ,
, , Richards
F1> F2> F3 2 ,
(Fl) [17, 18] ti
; 9 ; ,F1,F2 F4
(F3) , , ,
, F3,F6 F7 ,
3 , 3 , F5 2
(3 ) ,
> N POs K0
30 0% , FP2, ,
FPs FPo 37 61% 45 02%, , ,
32 68% 40 83% 21 85% 23 94%
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Study on combination of controlled release fertilizer by
use of mixture experiment design

L | Fang-min"? FAN Xiao-lin',WANG Hao'
(1L aboratory o Fertilizer and B alanced Fertilization, South China A gricultureU niversity, Guangzhou, Guangdong 510642, Ching;
2College d Chenistry and Enviromental Engineering, YangtzeU niversity, J ingzhou, H ubei 434023, China)

Abstract: The nutrient release rates of single longevity controlled release fertilizer (CRF) and multi-
longevity CRF w ere tested in comparion w ith each of the CRF regectively by use of mixture experiment
design Results show ed that the release rate of the single longevity CRF (FP2, FPs and FPs) w as stable and
the order of release rate was in order of FP2> FPs> FPs during the rapid release period How ever, the
release rate of the 3-longevity CRF, formed by three single longevity CRFs, fluctuated during the same
period Frequency statistics was conducted among the optimum smulative combination of the single
longevity CRFs, whose nutrient release ratew as above 30 0% by use of il-column leaching trials The
results indicated that the proportionsof FP2, FPs and FPsw ere from 37. 61% to 45 02%, 32 68% to 4Q
83% and 21 85% to 23 94% regectively. Themultiple-correlation coefficientsof Richards equation,w hich
smulated the nutrient accumulative release rates of the multi-longevity CRF, reaching a significant level
T herefore, the nutrient accumulative release rates could be described and forecasted by Richards equation

Key words mixture experment design; single longevity controlled release fertilizer; multi-longevity
controlled release fertilizer; nutrient release rate; Richards equation
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Spatial variability of s0il nutrients and pH in vegetable field
in typical area of Taihu L akew atershed

. . 2 . . . 2
W ANG Cai-rong',L U Jia-long', HU Zheng-yi’, GAO Y i-m ing",YANG L in-zhang
(1 College d Resources Enviroment,N orthw estA & F U niversity, Yangling, Shaanxi 712100, Ching;
2 State K ey L aboratory d Soil and SustainableA griculture, Institute d Soil Science, ChineseA cademy o Sciences,N anjing, J iangsu 210008, China)

Abstract: In the present investigation, 156 top layer il samples (0- 20 an) were taken in a regular
grid of 50m by 50m at 50 hm? area of vegetableplot located at the east part of Taihui road in Dapu town,
Y ixing city. Characteristics of gatial variability of oil nutrients and pH w ere studied by using traditional
statistics and geo-statistics T he results show ed: therew ere obvious differences betw een eight il nutrients
in gatial variation-structure Sem ivariogran s for available il P fitted linear model,NHz - N fitted linear
model, others fitted exponential model Spatial correlation in total nitrogen and pH lay in intensity. Total
P, available P,NH: - N, available K, available N w ere moderate Therew ere obvious differences betw een
eight il nutrients in correlated distance NHZ - N had largest correlated distance of all, about 1 226 m.
NH2 - N satial correlationw as violent in relative large scale W hile available P and available K had middle
correlated distance, about 587 m and 498 m. T he correlated distance of othersw as in the range of 84- 201
m.

Key words Tai lakew atershed; vegetable field; il nutrients pH; satial variability



