A@3E RLF 3] 26( 2): 284~ 290, 2011

: 1008- 0384 (2011) 02— 284- 07
Fuian Journal of Agricultural Sciences ( )

[. FRHSEE K LR 580

FHFE, & ', FURKR', =R 42
(1. , 350013;
. 350003)

T e tmax U e ; koo Inne  Una
5 tmax te ) 5

’ ? ? ?

S512 106 1 A
Nutrients and NPK Fertilization for Major Vegetables in Fujian
I . Dynamic Absorption and Parameters of NPK Fertilization
ZHANG M ing qing', LI Juan', KONG Qing bo', YAO Bac quan?®
(1. Soil and Fertilizer Institute, Fujian Academy of A gricultural Sciences, Fuzhou, Fujian 350013, China;
2. Fujian Cropland Construction and Soil and Fertilizer Station, Fuzhou, Fujian 350003, China)
Abstract: Nitrogen, phosphor and potassium are essential elements for vegetable fertilization. Pot and field
experiments were conducted using root length to correlate with cumulative NPK absorption to establish a
mathematical model by regression analysis. The results showed that, within a growth period, the curves of root
length increase and NPK absorption of water spinach, lettuce, radish and Chinese cabbage were all in an " S"
shape. Two root growth models for the water spinach and 30 NPK cumulative absorption models for the pot and
field experiments all reached a statistical significance level. Based on the models, the following indices could be
obtained: root length increase constant ( /y), nutrient absorption constant (k), maximum NPK absorption rate
(Inma), and time (tne ) and maximum NPK absorption amount ( U,. ) and time (¢.). Results showed that the
fertilization had significant positive effect on k, Inu,and U.. But f.. and ¢. were determined largely by the
vegetables nutrition characteristics and little by the fertilization. The fertilization was most effective ai [ ny., and
therefore, In,. should be the base for top dressing NPK applications. U,.. appeared during late grow th stage. And,
fertilization during the mid to late growth period ought to provide the needed nutrients for the vegetables.

Key words: vegetable; root; nutrient; absorption; model

, , Mengel DB t 2l tl
, 4 Bl Stephe D ' Amos
B [7] , ,
) ) ) )
: 2010- 11- 11 ; 2011- 04- 06
(1963- ), . . . (E mail: Zhangmq2001@ 163 com)

(Fujiar 09) ; (2008Y 0023)



2 FUFF: REE EREABNT R AL R L] . FRASRA R A S AT 285

[4% S” [8]
[9]
[10] [11]
[4% S” s
1 ##5FH&
1. 1
2005 5~ 6 2007 4~ 6

NO5g P2050.3g K20

Q4eg, NO0.8g P20s50.6
g K:00 8g, ,
1 2 , 200
kg R R 3 mm
, 23 cmX 17 em
) 25 kg, 15
(N 46%) KH-:
PO4 (P20552. 2%, K20 34. 5%) (K20
60% ) 5d,
5d
20 , 12
45 d, 64 d
1.2
5 6
, 4 . @
(NoP1K1); @ (Ni1PoKi); ®
(N1P1Ko); @ (N1P1Ky)
. 3 : 20 m’

( N-P2 Os-K: O,

kg* hm ?) 150-45 105 150-
60- 180 225-90-270 225 90-225
(N46%) (P20512%)
(K20 60%) 50%
, 2
56d,
50 d;
56d 99 d;
95 d, 106 d
13
[12] ' ( 1) ,
5~ 17
2, 3
1 m?
, 15d 1 ,
10~ 15d 1, ,
[12] H;
SOrH202 ,
(0. 02 cm) (LOg* em™?)
MATLAB
1 4
L 41 HRKFLKBEAGE S
“«g [1- 7]7
ALt gy (1- ) (1
, L (t) t
(ecme* pot™ "), dL (t) /dt
(cmed 'epot™',d “COM)Lt
(d), T
(d), b (emed **pot™ '),
(1 ,

L (1) = St (1= 571 (2)



286 AaiE Rk 5 4R 26
. (2 Qsr R Vi ,
., =T L t= RVu= [0T/4
1
Table I Main physical and chemical properties of tested soils
Olsen — P
pH (g° kg™ 1) (mg* kg=1)  (mg* kg~ 1) (mg* kg~ 1)
68 18 9 143 1 86 3 112 1
59 156 157 4 46 5 138 9
58 18 3 126 7 75 4 60 8
4 7 13 4 109 9 49 4 102 5
52 18 2 135 8 372 85 0
54 16 9 161 4 61 9 35 6
49 21 5 127. 6 104 2 17 9
6 2 926 142 5 111 2 120 3
L 42 RBFBAHEEAGGE S )
, lo 10345 T 41105, F
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Fig 1 Simulated root growth of water spinach and edible amaranth
: Cw”
2
Table 2 Parameters in cunulative NPK absorption models for water spinach and edible amaranth
E(x10-7) T F E (% 10-6) T F
N 60. 418 39.212 261.9"" 1.6183 64.021 71.6%*
P 7.4165 51.883 92.9"" 0.2798 63.452 72.1"
K 84.337 44. 331 1043.3" " 2. 5862 57.236 28. 1%+
3
Table 3 Regression analysis on cumulative NPK absorption for selected vegetables within a growth period
F F
k T F k T F
(1) NoP Ky N 1.5768e 5 49.374 24.1"" (1) NoP K, N 0.9447 e 6 51.525 49.3"*
(2) NiPoK; P 1.6828¢ 5 39.9%1 20.5"*° (2) NPoK, P 0.2274 e¢5 49.028 98. 1" *
(3) NP1 Ko K 2.1705¢ 4 46.642 51.8"" (3) NiPiKp K 0.7877 e5 57.027 27.0"
(4) NP K, N 4.6475¢5 48.467 11.8" " (4) NP K, N 1.8125e5 68.092 453.6" "
P 1.2903e 5 44.473 65.0" " P 0.2400 e 5 55.315 52.4**
K 2.5654e 4 46.782 78.0" " K 2.0664 e 5 64.239 798.0" "
(1) NoP K, N 1.1128¢ 6 99.556 49.0" " (1) NoP K, N 2.9765¢6 94.377 177.7"*
(2) NiPoK; P 3.3518¢7 98.327 42.1"* (2) NPoK, P 3.8367¢7 105.43  15371**
(3) NP1 Ko K 2.9595¢6 99.772 86.4" " (3) NiPiKp K 2.4209¢7  110. 89 99.9**
(4) NP K, N 5.3276e 6 102.79 25.1"* (4) NP K, N 2.9025¢6 103.33 115.1"*
P 3.6135¢7 183.05 162.1"* P 5.1639¢7 103.30 4908.5" "
K 7.5138¢ 6 121.27 67.5"* K 1.1792¢6  114.52  42.5**
* ok g m-2; d
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Fig 2 Simulated cumulative NPK absorption models for Chinese cabbage and lettuce under field conditions
4
Table 4 NPK absorption of selected vegetables within a growth period
I npa Limax Unax te Ing o T max U max tc
(1) NP, K, N 0.0885 32.1 2.5025 50.6 (1) NoP K, N  0.0%85 41.3 3.8241 67.6
(2) NiPoK, P 0.0840 29.8 1.3135 38.8 (2) NiPoK; P 0.0195 37.6 0.6436 59.4
(3) NiPiKo K 17117 341 30472 44.3 (3) NiPK K 0.293 41.9 4.1880  49.4
(4) NP K, N 0.2416 31.4 6.8555 50.2 (4) NiPiK, N 0.1761 37.2 5.8184 59.2
P 0.0726 31.7 1.4510 43.7 P 0.0269 358 0.7784 54.5
K 1.9546 33.1 36814 44.1 K 0.3813 40.8 8.9642 54.6
(1) NP, K, N 0.1838 66.0 6.7699 87.4 (1) NoP K, N  0.0631 73.4 2.5695 97.1
(2) NiPoK, P 0.0252 71.6 1.2935 103.5 (2) NiPoK; P 0.0687 75.3 2.7582 98.4
(3) NP, Ko K 0.0240 75.9 1.0000 100.1 (3) N,PKg K 0.6902 75.4 27.673 98.4
(4) N,\P,K, N 0.2857 67.6 9.6392 86.8 (4) NP K, N 0.2759 71.1 11.536 95.8
P 0.0329 69.7 1.5834 99.4 P 0.0891 82.8 3.5675 105.4
K  0.1021 74.9 4.6449 101.9 K 0.9258 753 35670 97.3
ged'm 3 gem % d
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