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12 N = 81 00x Q 050 4x 15= 61 236 kg/hm?

2002-03 07 POs= 19 37x Q 042x 15= 12 203 kg/hm?
K= 113 16x Q 084x 15= 142 581 kg/hm”
81 00mg/kg, 19 37mg/kg; 113 16 =
mg/kg (7 500 kg/hm?) x x
13
N 1 91%, POs [6],N, P, K 20%,

2 15%, KO 2 35%, 58 58%; 25%  40%, :

, N 46%, 40%; N= 7 500x 1 91% x 20%= 28 65 kg/hm?

,  POs 16%, 20%; : POs= 7 500% 2 15% x 25%= 4Q 35 kg/hm>;
KO 33%, 35% : K= 7500x 2 35%x 40%= 7Q 50 kg/hm?
= /( x ) = ]

14 - N, P, K
3 5 2 N= 315- 61 236- 28 65= 225 1 kg/hm?
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POs= 180- 12 203- 4Q 35= 127 4 kg/hm? 423 0 kg/hm?, 1 N,P,K
K= 636- 142 581- 7Q 5= 423 0 kg/hm? 1 :
, 187 500 kg/hm? 2
N, P, K 225 1,127 4
1 N,P, K
Table 1 Different rateof N, P and K application kg/hm?
Fertilizer r L 0 -1 T
N 282 0 225 1 141 0 57.0 0
P05 16Q 5 127 4 79 5 315 0
K20 532 5 423 0 265 5 108 0 0
2 N, P, K
Table 2 Fertilizer gpplication anount w ith different concentrationsof N, P and K kg/hm?
Fertilizer r . 0 -1 o
CO (NH2)2 1533 1222 5 766 5 310 5 0
Ca(H2PO4)2- 2HO+
Ca®as 2H:O 5 016 3984 0 2484 0 984 0 0
K204 4584 3663 0 2298 0 934 5 0
> 3
; 50% , 50% 1
3 [4]
, 1 ; 30% ,
3
Table 3 Design of experment and yield
VAT 1 4G T
Carbamide Calciun _superphoghate Potassium sulfate /
N (kg hm- 2)
o . .
X1 Basal- Post- X2 Quantity of X3 Basal- Post- Yield
manuring manuring manuring manuring manuring
1 1 6 12 14 28 1 66 40 1 30 56 30 56 112 764
2 1 6 12 14 28 1 66 40 -1 7 80 7 80 116 707. 5
3 1 6 12 14 28 -1 16 40 1 30 56 30 56 110 380 5
4 1 6 12 14 28 -1 16 40 -1 7 80 7 80 99 559 5
5 -1 1 56 3 64 1 66 40 1 30 56 30 56 105 424 5
6 -1 1 56 3 64 1 66 40 -1 7 80 7. 80 111 201
7 -1 1 56 3 64 -1 16 40 1 3Q 56 3Q 56 105 336
8 -1 1 56 3 64 -1 16 40 -1 7 80 7 80 97 941
9 r 7 68 17. 92 0 41 40 0 19 16 19 16 106 708 5
10 -r 0 0 0 41 40 0 19 16 19 16 103 041
11 0 384 8 96 r 83 60 0 19 16 19 16 114 129
12 0 384 8 96 -r 0 0 19 16 19 16 98 799
13 0 384 8 96 0 41 40 r 38 20 38 20 106 395
14 0 384 8 96 0 41 40 -r 0 0 101 439
15 0 384 8 96 0 41 40 0 19 16 19 16 109 720 5
16 0 3 84 8 96 0 41 40 0 19 16 19 16 113 382
17 0 384 8 96 0 41 40 0 19 16 19 16 109 548
18 0 384 8 96 0 41 40 0 19 16 19 16 108 774
19 0 3 84 8 96 0 41 40 0 19 16 19 16 111 921
20 0 3 84 8 96 0 41 40 0 19 16 19 16 112 789 5
21 0 3 84 8 96 0 41 40 0 19 16 19 16 109 765 5
22 0 3 84 8 96 0 41 40 0 19 16 19 16 108 172 5
23 0 384 8 96 0 41 40 0 19 16 19 16 110947 5
, N,P,K 3 (x1, X2, 3
X3) , 3 , y= 7 230 8+ 16Q 7x:+ 418 4x.+ 11Q 9xs-
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95 2xi- 57 4x3- 126 7x5+ 4Q 8xaixz+ 29 5xixs-
223 6x2x3 (1)
, F= 13 198> 4 19,

’ N t P! K
o= Q 25 ,
y= 7 230 8+ 16Q 7x:+ 418 4x.+ 11Q 9xs-
95 2xi- 57 4x3- 126 7x3- 233 6xaxs (2)
21
.3
P> N> K 5]
19 37 mg/kg, : :
22
(2) ’ 2 1

y1= 7 230 8+ 16Q 7xi- 95 2xi;

y2= 7 23Q 8+ 418 4xo- 57 4x3

ys= 7 230 8+ 11Q 9xs- 126 7x3
, N, P, K

dv: 160 7 100 4xe
Xm

dvs_ 418 4 114 8xs:
dXz

dvs_ 110 9 253 4xs
dxs

dyi_ .
dxi O, yi
, x1= Q 844, x2= 3 64, x3=

Q 438

x2= 3 64,

x3= Q 407 6 ,

23 N,P,K
231 N,P
N,P

yaua = 7 230 8+ 160 7xi+ 418 4x: -
95 2xi- 57 4x3
,x1= Q 844,x.= 3 64
4

X3= 0, (2)

4 N,P
Table 4 Effect of N and P quantity variation on yield

Condition Factor variety Yield
x1< Q 844, x2< 3 64 Nt , Pt 1
x1> Q 844, x2< 3 64 Nt , P- |
N- ,P? 1
x1< Q 844, x> 3 64 Nt , P- 1
N- ,P? 1
x1> Q 844, x0> 3 64 Nt Pt !

“ogom “ nuoy

Note® t "means’ increase”,’ | "means’ decrease”, - "means
“ no-change”. The follow ing tables are the same
232 N,K x2= 0, (2)
N, K

yauy = 7 230 8+ 160 7x:+ 110 9xs -
95 2x%- 126 7x3
,x1= Q 844, x3= Q 438

5
5 N,K
Table 5 The effect of N and K quatity variation on yield

Condition Factor variety Yield
x1< Q 844, x2< Q 438 Nt K1t 1
x1> Q 844, x2< Q 438 Nt , K- !
N- Kt 1
x1< Q 844, x3> Q 438 N1, K- 1
N- ,Kt !
x1> Q 844 x> Q 438 Nt . Kt .
2 4
(2) ,

(ymax= 120 052 5 kg/hm?)
1,1 682,- 1( 6)

,N,P,K 3
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Table 6 Combination of factors for optimal yield
/(kg- hm™?)
Fertilizer Factor Coding quantity Fertilizer dosage
CO (NH2)2 X1 1 12225
oo ZﬁezléHzPO4)z- 2HO+ X2 1 682 5016 0
K204 X3 -1 934 5
N, POs, KO 138 0,48 0, 86 7 kg/hm?
3 7 8
31 7 N,P, K
2 2002-07 11 Table 7 Application anount of N, P and
: N K in different treatments kg/hm?
85 72mg/kg, POs 19 12 mg/kg, K0 Fertilizer A B CcK
133 26mg/kg, N 221 40 137 40 138 0
32 POs 160 65 0 48 0
1 , K20 73 65 325 35 86 7
, yma= 120 052 5 kg/hm? N,
P,K3 1,1682- 1 8 N,P,K
, Table 8 Fertilizer application anount w ith
A B CK, 3 different treament of N, P, K kg/hm?
’ Fertilizer A B cK
321 A CO (NH2)2 12030 747 750
N, P, K 1,1682,- 1, N,POs CaHFON: MO+ coms o 150
K0 225 1,160 5 108 0 kg/hm?, Ca4 HO
N, POs, KO K294 715 5 2817 750
28 65, 4Q 35, 7Q 5 kg/hm? N, 324 A B
POs, KO 61 236, 12 203, 142 581 kg/hm?, 1 ; 30% ,
3 ; 50%
A = - , 50% 1 , ;
- CK , 30% ,
N, POs, KO 3 ;
64 80, 12 00, 167. 85 kg/hm?, 1
; A N, POs, KO 33
221 40, 16Q 65, 73 65 kg/hm” N, P, K , 9
322 B ,A> CK>B,
N, P, K 0-r0 N, POs, N, P, K
K0 141, 0, 265 5 kg/hm? :
A : B N, POs, KO : i
137. 40, 0, 325 35 kg/hm” , N, P, K :
323 CK , )
9
Table 9 Yield of different treatment kg/hm?
1 2 3 S 1%
TR Repeats Repat 2 Roets  Avewe S ey s
A 59 730 61 380 59 535 60 373 5 a A
CK 55 290 53 385 57 660 54 594 0 b B
B 51 045 51 615 51 150 51 459 0 c c
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4 N, POs, KO 314 9, 213 0, 321 O
kg/hm? 1 Q68 1,
: N, P, K (0l : :
3 2 ,
) N K
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Establish fomulamodel on balanced fertilization of
N, P and K to cucumber in greenhouse

CHEN Xiao-hong, ZUO Zhi-rong,L IL un,YANG Xu, HE Zhong-qun
(College & H orticulture,N orthw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: By means of quadratic component rotational design, the effect of N, P and K balanced fertil-
ization on the yield of cucumberw as studied T he reaction model betw een the cucumber yield and the fertil-
izersw as alo established Then based on themodel, optimal quantity of fertilizer, the effect of single factor
and interaction w ere studied Right ratio of fertilizer could mprove the production The anount of N, POs
and K20 for the highest yield were 314 9, 213 0 and 321 0 kg/hm? regpectively,w ith ratio of N POs
K£O,1 Q 68 1 The vertification experment proved that themodel is accurate and reliable

Key words cucum ber; balanced fertilization formula; model construction



