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Research on Optimal Combined Application of NPK
Fertilizers in the South of Heilongjiang

LI Hai-bo"’, HAN Xiao-zeng', SONG Chun"’, LI Liang-hao"’
(1. National Field Research Station of Agro-ecosystem in Hailun, Northeast Institute of Geog-
raphy and Agro-ecology, Chinese Academy of Sciences, Harbin 150081;2. G raduated College of
Chinese Academy of Sciences, Beijing 100039)

Abstract: An incompletely designed experiment with 3 factors was conducted in a continuous cornfield, aiming to
screen the optimal combinations of N, P, K fertilizers within 12 treatments. The maize yield of the four highest de-
creased in an order of treatment(10)>> (13> (8> (5), and increased by 15.9%, 13. 1%, 12.3% and 11. 2%, re-
spectively, as compared to the locally used fertilizer dosage. It is suggested that the optimal fertilizer dosages were
230~250 kg ° hm ? for nitrogen, 120 ~ 130 kg °* hm *for phosphorus and 60~ 80 kg ° hm ? for potassium by opti-
mizing models. The optimal economic benefits were 1 464, 1245 and 1 007 RMB yuan “hm > for the three combi-
nations of (10), (13) and (8), respectively.
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s s 808. 2007 4 26 s
. . 30 kg “hm 7, .5 10
, 5.5 “hm °. (
. N=>=46 ). ( . P>0s=>
N.P.K . 46 %, N=18%) ( . K20=50%).
s 1/3
. ,2/3
1 MRS 7% 1.3
1.1 SASV9
6 N 5 p 4 K ,» Duncun(SSR)
13 ( D P< 0.05 P< 0.01
) 67 em 5 . 9 2 RGN
m, 30.2 m’, 0.3 hm” 2.1
12 N.P.K 2 , N.P.K
26.5% ~78.5%,
1 . 10, 13,
/kg°hm™? 8, 5, 785%\74 1%\
N P20 K»0 72.9% 71.2 %,
1 NOPOKO 0 0 0 3 15.9%.13.1%.12.3% 11.2%.
2 NIP2K2 100 90 40 10.13.8 5 . N
3 N2P2K2 150 90 40 (300 kg “ hm ) P (150 kg
4N3P2K2 200 90 40 .,
hm ) ) P
5 N4P2K2 250 90 40 .
6 N5P2K2 300 90 40 6. 3% N
7N2P1K2 150 60 40 0.5%.
8 N2P3K2 150 120 40 2 N.P.K
9 N2P4K2d 150 150 40 /
10 N3P3K2 200 120 40 /% /%
kg ° hm 2 P<0.05
11 N2P2K 1 150 90 20
12 N2P2K 3 150 9 60 10 N3P3K2  9011.6 78.5 15.9 A
13 N3P3K3 200 120 60 13 N3P3K3 8791. 8 74. 1 13. 1 AB
8 N2P3K2 8729.9 72.9 12.3 AB
1.2 5 N4P2K2 8645.7 71.2 11.2 AB
s 4 N3P2K2 8388.5 66. 1 7.9 AB
GPS , 4526 12630, 9 N2P4K2  8263.5 63.6 6.3 ABC
190. 0 m 3.5~4.5C, >10C 12 N2P2K3 8259. 5 63.6 6.3 ABC
_ C _ 3 N2P2K2 7772.6 53.9 0 ABC
2 600 ~2 700 % 400 ~600 mm, 6 N5P2K2  7735.2 53.2 —0.5 ABC
6025 ~70 % 6~8 ,2007 4-9 7 N2P1K2 7533.0 49.2 —3.1 BCD
344 mm, 135 ~145 d. 2 NIP2K2 6988. 8 38.4 —10.1 cD
, 0~20 em , 11 N2P2K1 6387.2 26.5 —17.8 D
(VarioEL elementar. 1 NOPOKO 5049. 7 0 —35.0 E
Germany) , pH DEL- 2.2 N.P.K
TA 320 pH s 2.2.1 ¥ %N REREZEQEHNN
« Dl (3] D Haene ,
28.9 g kg ', 1.33 g kg ', . P.K . N
0.45 g kg ', 22.5¢g°kg ', 5 N (
132.6mg kg ', 22.9 mg kg ', D) N .
118.7 mg kg ', pH 6. 03. . . N
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s ’ 10000
’ ; 8000 |
° ., ’ NE 6000 |
N 7231' 6 kg "hm °, 2 0] y—0531626186.972¢450024
8304.5 kg *hm . : 2.1 : iy £=0.9929
N 200~230kg hm 2. 200
0 Il 1 1
10000 0 20 40 60 80
8000 [ > <+ JitiZE /g - hm™
E ool 3 K
w0 0 0 0
ﬂﬁ 4000 | =-0.0633x+29.186x+4940.3 6.876.8.200  10. 1%,
ER R=0.9638 K
2000 |
2.3 N.P.K
0 " . .
0 100 200 300 400 P.K . 3~6
% H/kg - hm™ , 2 1
1 N ( 2). N , 1939.1
2.2.2 #%PREEAFERESH N.K ~2685.5 kg hm ( 3), '
, p 8 , N 48.5% ~22.4%,
12.3%. P PK )
( 2). P 35.1%.32.3%.24.2%.19.4%
s , . P 16. 2% 3), ,
’ H N ’
b b . PK . N ,
. . . N
s p 130. 4 kg , 1 kg N
“hm 7, 8 409.6 kg hm °. 4 5 , 6
P 120~130 kg *hm °. 5 . 907 ‘hm 2. N
10000 6(300 kg “hm *)
. 8000| .« * 5 )
FE 6000 - 58.4%.
ﬂﬁ 4000 y=-0.195x+50.863x+5092.9 3 N
5 R=0.9334
2000 @) [ (o) [G)]
0 /kg “hm 2 /% /kg kg '/ kg '/ chm?
0 0100 150 200 | NOPOKO
A= /kg + hm™
2 NIP2K2  1939.1  48.5 19 29 2501
2 P 3 N2P2K2  2722.9  45.4 18 27 3472
2.2.3 #EKREERFEDEHH N.P 4 N3P2K2  3338.8  41.7 17 25 4192
, K 12, 5 N4P2K2  3596.0  36.0 14 22 4374
6.3% K 6 N5P2K2  2685.5  22.4 9 13 2804
( 3). K : (2 ; (b) 1 kg
, K ; (0 1.50 °kg!
, , 1 kg ;
D ,  hm?
, K 81.8 kg *hm 2, N.K , 3,7~9
8559.5 kg-hm °. ( 2), p ,
K 60~80 kg*hm . 2 483.3~3680.2 kg hm (. 4), P
N.P.K , 41.4% ~21.4%, N.K
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35 6%.27.6%.20.7% 16.6%/( 4),

, P
° ) 1 kg
P, 8 9 19.1kg 9.8
kg . 8 . 1245 <hm 7,
p 9(150 kg “hm ) .
8 ,
57.8%.
4 p
/kg “hm2 /% /kgekg !/ ckg'/  hm2
1 NOPOKO
7N2P1K2 2483.3 41. 4 41 62 3440
3 N2P2K2 2722.9 30.3 30 45 3657
8 N2P3K2 3680. 2 30.7 31 46 4950
9 N2P4K2 3213.8 21. 4 21 32 4108
N.P 4
( 2). K ,
1337.5~3209. 8 kg “hm *( 5). K

66.9% ~53.5%, NP

34 0%.33.4%  22.3%( 5),

. K 360 kg *hm )
( 3). )
1 ke K . 3 9.7 kg,
602 “hm °. 12
. 61.1%.
N.P.K .
. 10 13
) ( 3)
1239.0 1019.2kg hm °, 1464
1007 <hm °. .
56.0% 57.4%,
(68.9 %),
[1,3] .
5 K
/kg *hm 2 /% /kg kg '/ kg !/ chm 2
1 NOPOKO
11 N2P2K1 1337.5 66.9 67 100 1878
3 N2P2K2 2722.9 68. 1 68 102 3828
12 N2P2K3  3209. 8 53.5 54 80 4431
3 NEEIT®
3.1 N.P.K : .

N 231.6 kg * hm °, P20s
130 4 kg hm >, K20 80.8 kg "hm ~,

8 304.5.8 409.6 8 559.5 kg -
hm °. )
3.2 R .

60 % s
3 . N.
P.K .
10.8 13

N 200~230 kg “hm °, P205120~
130 kg *hm *, K20 60 ~80 kg~ hm .
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