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X1, X2, X3

, Logistic

Logistic

logit( P)= a+ bX 1+ cX2+ dX3

o 5 2 2
(P,05) 60 kg hm™ 2, (K20) 150 kg hm™ * , 0 45 90 135 180 kg hm > (
2 2
, ) 24 m 33m°, , 90
1, 2
1
Table 1 Some properties of the experimental soils
0. M. Total N Available P Rapidly available K

Site No. Soil type ] ] ] \

(gke™ ) (gke™ ) (Olsen Pmg kg™ ') (K mg kg™ ")
98- 05 28.0 1.63 20.9 53
98- 08 29. 4 1.53 8.9 49
98- 09 20. 4 1.10 7.7 58
98- 12 31.2 1.62 7.0 43
98- 13 31.8 1.73 8.7 110
98- 16 30.7 1.43 9.8 78

2 (kg hm™?)
Table 2 Rice yield with different N rates
(kg hm=?2)
N rate
Site No.

0 45 0 135 180
98- 05 3015 3750 4125 4575 4155
98- 05 2910 3750 2910 4575 4365
98- 05 3015 390 4170 4575 4170
98- 08 4125 4320 4635 4635 4740
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(kg hm~=2)
N rate
Site No.
0 s 2 13 190
98- 08 4125 4635 4320 4530 4850
98- 08 82 4320 4635 5055 4440
98- 09 3630 4500 4260 4770 4360
98- 09 342 4185 4560 4545 5070
98- 09 342 3045 4710 4575 4455
98- 12 B0 4500 5040 5040 5160
98- 12 300 4740 5040 5490 5430
98- 12 3510 4530 4500 4770 4710
98- 13 B 4410 5070 5460 5400
98- 13 210 4200 4950 5310 5250
98- 13 210 3600 4170 070 5250
98- 16 6 4890 5670 5730 5910
98- 16 3750 4680 5370 670 5580
98- 16 3510 4470 5325 5730 6000
2.2
2.2.1 90
) ,
, Logistic
, )
25.9g kg,
4260 kg hm™ °; 31.3gke |, 4 694 kg hm ™,
,
, 51 mg kg™ ',
79 mg kg l,
. 7~ 20 mg kg~ 1, s

2x 72

[ 11,12]
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Table 3 Categorical variable and levels

Levek
Categorical variable
1 2 3 4 5
(N kg hm 2) 0 45 90 135 180
(gke 20~ 29 >30
(Kmg kg™ ") <50 50~ 110
3, 2x2
; , (
4) : (Pr< 0.05),
90% (Pr< 0. 1)
(Pr< 0.05)
4 (n

Table 4 Variable analysis of experimental parameters

F
Source DF F Value
N 4 38.31° "
0.M. 1 26.23" "
avK 1 3.33+
Nx avK 4 2.90"
avKx 0. M. 1 12.47""
Nx 0. M. 4 4.86""
* % Pr<QOL* Pr<QO05,+ Pr<Ql
Duncan’ s , (9
(Pr< 0.05), 95%
: 135 ke 180 kg ,
5 (kg hm™ %)
TableS Effects of N rate, O. M. and rapidly available K on yield
Level N rate O.M. Rapidly available K
1 3505. 0d 4215.7b 4578a
2 4249, 2¢ 4738.3a 4426. 8a
3 4636. b
4 3005. 8a
5 498. 3a

(Pr> 0.05)
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2.2.2 6 90 , Logistic
(Quadratic equaion)
90 ,
Y= 3512. 09+ 18. 06X — 0. 054X > Pr= 0. 0001 R’= 0.55
Y (kghm )
X (N kg hm™?)
Logistic ( Logistic regression)
, 4500~ 5250 kg hm *
4 477 kg hm > , >4 500
kg hm 2 24800 kg hm™ 2 25 250 kg hm™ >
> , 1, 0 Logistic
[ 10]
20~ 29 mg kg™ ', 0; 20 mg kg ', 1
<50mgkg ', 0; 50~ 110 mg kg™ ', 1
Logistic ( 6 Logistic s R
95% , 24 00 kg hm > 24800kghm 2 Logistic  (n= 90):
logit (P as;o) = — 2. 95+ 0. 027N+ 1. 650M _C
logit (Pasw0)= — 7. 62+ 0. 039N+ 4.430M _C
6 Logistic
Table 6 The code of Logistic regression
Rapidly available K O.M.
Site No. N rate Yield Event Event Event
(Nkghn™)  Content  Code  Coten  Code  (kghoi?) 24500 2480 25250
(mgkg™') av.K_C (mgkg™!) OM_C
1 0 53 1 2.8 0 3015 0 0 0
1 0 53 1 2.8 0 2910 0 0 0
6 90 110 1 3.18 1 4950 1 1 0
6 90 110 1 3.18 1 4170 0 0 0

6 180 110 1 3.18 1 5250 1 1
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Pasoo 24 500 kg hm™ 2
Pagoo 24 800 kg hm™ *
N (N kg hm™?)
oM _
(Pr<0.05) logist
1.0
’ oo |[—2—rProm2 |
) |—m—rroM1
S 5 08 M _p—paom2
24 800 kg hm 207 [1—0—r2 OMI
E06| -
205
P= exp(a+ bx)/ (1+ exp(a+ bx)), ;:_0.4
Bo3l -
_ 02
2450 kghm © o)
)
24 800 kg bm (D 0% 45 90 135 180
EHAE Nkghm )
’ N rate
1 24500 kg hm™ 2 24800 kg hm~ ?
A0mg kg™ ', 135 kg hm™ >
: > m 2 ; :
, 0.9: 120 Pl: 4500 kg h ;P2
9 24 800 kg hmi 2 oM I: 20~
kg hIl'l N 1, - _1 — 1
o 29 mg kg ' OM2: 230 mg kg
0~ 2 mg kg Fig.1 The probability distribution of different rice yields
\ 180 kg hm™ 2, 24 50
kg hm 0.87, >4 800 kg hm™ ° 0.3

Ps2s0
N
oM

aK _C

2520 kg hm™ > Logistic

logist( Psso)= — 47. 06+ 0. 039N + 1. 270M + 3. 18wK _C

25 250 kg hm ™ >
(kg hm™?)
(gke™ )

( Pr< 0.05)

25 250 kg hm™ *
25 250 kg hm™ 2
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1.0 ,
0| [ =Kl ’ 50 mg kg~ !
ol | el ,
Fos| [ 0| ] >5 250 kg hm™ ,
g2l o :
02 /‘ 110 mg kg™ ' , ,
oo ——
0 45 ﬂﬂﬂ}gﬁ%‘?ﬁ]‘i{gm-l) 135 180 B 31 g kg— 1’ 135
ke hm™2 0. 71; 180
2 >5 250 kg hm™ 2 ke hm™? | 0. 93
av. KI: < 0 me ke 28 g kg ' 180 kg hm °
av. K2: 51~ 110mg kg™ ! , 0. 25 ,
Fig. 2 The pobability distribution of ealy rice yield 25 250 kg hm™2 ’ ’
2.2.3 i
R 0.55,
) ) Logistic
R* , Logistic
Logistic
Logistic ,
\ 7 8
7 4 500~ 4 800 kg hm™ >

Table 7 Comparion of the estimation with the observation for different models in yield 4 500~ 4 800 kg hm™ 2

Logistic

Logigtic regression estimation Quadratic method estimation

Observation
24500 < 4500 Concordant 24500 < 4500 Concordant
24500 42 8 84% 43 7 86%
< 4500 4 36 N% 11 29 75%
87% 80.5%
Logistic

Logistic regression estimation Quadratic method estimation

Observation

24800 < 4800 Concordant 24800 < 4800 Concordant
24300 21 5 8% 20 8 71%
< 4800 1 63 H% 16 46 74%

87% 72.5%
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8 25250 kg hm °  Logistic
Table 8 Comparison between esimation and ohservation for Logistic model i yield 25250 kg hm™ 2
Logistic
Logistic regression estimation
Observation
25250 < 5200 Concordant
25250 13 3 81%
< 5250 0 74 100%
88. 6%
>4 500 kg hm™ , Logistic 84%,
86% < 4500 kg hm™ , Logistic 90%,
75% : Logistic 87%, 80. 5% >4 800 ke hm ?
, Logistic 78%, 71% < 4 800
kg hm™ * , Logistic 94% , 4%
: Logistic 87% , 72. 5% , Logistic
>5 250 kg hm™ , Logistic 81%: < 5250
kg hm™ , Logistic 100%
< 5250kg hm ™, >5 250 kg hm ™
Logistic , )
Logistic GIS

O o
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APPLICATION OF LOGISTIC REGRESSION FOR EARLY RICE
RECOMMENDED FERTILIZATION IN RED SOIL AREA

Shi Jian-ping Lu Rekun  Shi Zheng yuan Sun Bo
(Instituie o Sol Science, Chinese Acadeny ¢ Sciences, Narjing  200008)

Summary

This paper outlines an approach to the logistic regression for early rice recanmended fertilization in
red soil area. Logistic Regression model are used to relate nitrogen fertilizer with soil fetility variables to

predid the high yield probability. The comparison between Logistic model and existing quadratic model is
given on paddy soil of the red soil area.

Key words Red soil area, Recommend fert ilization, Logistic regression



