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Abstract: Under the conditions and 500 kg per 667 m? of base manure application during 2008-2009 growing season,
the total yield and marketable potato yield with treatment 3 F (13 kg N per 667 m?, N:P,O5: K,O = 1:0.93:2.41), 3E (13 kg N
per 667 m?, 1:0.56:1.95), 3 G (13 kg N per 667 m? 1:0.74:2.01) were significant higher than that with treatment 9 A (19 kg N per
667 m? 1:0.47:1.47) (p < 0.05), but no significant difference among them and other chemical fertilizer treatments were found
(p>0.05); treatment 3 G and 3 E had the markedly higher economical profit than 9 D (19 kg N per 667 m2, 1:0.75: 1.75), 9B (19 kg
N per 667 m? 1:1.17:2.17), 6 B (16 kg N per 667 m?, 1:1.17:2.17),9 C (19 kg N per 667 m? 1:0.70: 2.65), 9 F (19 kg N per 667 m?,
1:0.93:2.41), and 9 A, however, no significant difference existed among other treatments with applying NPK. The apparent NPK use
efficiencies with treatment 3 E was significantly higher than those treatments with 16 and 19 kg N per 667 m?treatments (except for
treatment 6 F(16 kg N per 667 m? N:P,0sK,O = 1:0.93:2.41) with N use efficiency). It was shown with 2008-2009 growing
season experiments that 13 kg N per 667 m? of nitrogen ferilizer with N:P,OsK,O at 1:0.56 :1.95 was the reasonable NPK
formula, by which higher yield, economical profit and NPK fertilizer use efficiency could be realized.
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Table 1 Application doses of organic manure, NPK fertilizers and NPK ratios
k 667 m’ k 667 m’ NPK ki 667 m’ k F 667 m? NPK
Treatment & per . " eper m NPK ratios Treatment & pet . " epe m NPK ratios
Doses of Organic manure Doses of N fertilizer Doses of Organic manure Doses of N fertilizer
CK 6D 500 16 1:0.75:1.75
OF 500 6 E 500 16 1:0.56:1.95
3A 500 13 1:047:1.47 6F 500 16 1:0.93:2.41
3B 500 13 1:1.17:2.17 6G 500 16 1:0.74:2.01
3C 500 13 1:0.70:2.65 9A 500 19 1:0.47:147
3D 500 13 1:0.75:1.75 9B 500 19 1:1.17:2.17
3E 500 13 1:0.56:1.95 9C 500 19 1:0.70:2.65
3F 500 13 1:0.93:2.41 9D 500 19 1:0.75:1.75
3G 500 13 1:0.74:2.01 9E 500 19 1:0.56:1.95
6 A 500 16 1:047:1.47 9F 500 19 1:0.93:2.41
6B 500 16 1:1.17:2.17 9G 500 19 1:0.74:2.01
6 C 500 16 1:0.70:2.65
CK- OF- 500 kg °

Note: CK refers to no fertilizers applied; OF stands for 500 kg organic manure applied as basal fertilizer and no chemical fertilizers applied.
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Table 2 Statistical results of the influence of fertilization

treatments on total yields

667m’ OF CK

0y
kg Standard a=5% Ve %

Treatment Average yield Yield increase Yield increase

per 667m’ more than OF more than CK

3F 3349.0 140.4 a 51.28 255.26
3E 33309 143.8 a 50.46 253.33
3G 3326.9 189.8 a 50.28 252.92
3B 3207.8 266.6  ab 44.90 240.28
3C 3190.6 73.2 ab 44.12 238.45
6F 3166.2 81.3 ab 43.02 235.87
3D 3125.7 91.6 ab 41.19 231.57
3A 3109.2 334 ab 40.44 229.82
6G 3107.2 41.5 ab 40.36 229.61
9B 3075.8 143.1 ab 38.94 226.28
6D 3072.7 48.4 ab 38.80 225.95
6C 3070.4 1414 ab 38.69 225.70
9C 3057.9 86.6 ab 38.13 224.38
6E 3041.4 363 ab 37.38 222.62
9F 3034.3 150.1 ab 37.06 221.87
9G 3029.1 61.5 ab 36.83 221.33
9E 3025.9 240.6  ab 36.68 220.98
9D 2984.7 1369  ab 34.82 216.61
6B 2974.1 83.3 ab 34.35 215.49
6A 2910.6 113.4 b 31.48 208.75
9A 2817.4 75.4 b 27.26 198.86
OF 2213.8 13.4 c 134.83
CK 942.7 96.8 d

5%

Note: Data with the same letter means no significant differences at

5% level, the same as follows.

N

667 m* 13 kg N

Y Y 3F.

Y 3E.Y 3G.Y 3B.Y 3C.Y 3D.Y 3A

Y °

667 m* 16 kg N

Y Y 6F.

Y 6G.Y 6D.Y 6C.Y 6E.Y 6B.
Y 6A Y

P>0.05 .

667 m* 19 kg N

Y Y 9B.
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Table 3 Statistical results of the influence of fertilization

treatments on marketable potato yields

667m’ , CK

ke ‘ .Ol< ‘ % %
Treatment Average yield Standard a=5% Yield increase Yield increase
per 667m’ ot more than OF more than CK
3F 3184.8 143.2 a 61.71 386.75
3G 3173.8 185.7 a 61.15 385.06
3E 3151.1 168.4 a 60.00 381.60
3B 3043.8 236.7 a 54.56 365.20
3C 2999.2 80.8 ab 52.29 358.38
6F 2994.0 100.9  ab 52.03 357.59
3A 2979.5 259 ab 51.29 355.38
6G 2962.3 65.6  ab 50.42 352.75
6C 2938.2 143.3  ab 49.19 349.07
3D 2922.8 1519  ab 48.41 346.71
9B 2913.0 1309 ab 4791 345.20
9C 2902.0 749  ab 47.35 343.53
9G 2895.5 62.5 ab 47.03 342.54
6D 2885.3 54.6 ab 46.50 340.97
9E 2873.4 230.1 ab 45.90 339.16
6E 2868.8 553 ab 45.67 338.45
9F 2860.2 150.5  ab 45.23 337.14
9D 2841.2 137.5  ab 44.27 334.23
6B 2830.1 563  ab 43.71 332.54
6A 2779.8 109.5 ab 41.15 324.85
9A 2620.1 78.6 b 33.04 300.44
OF 1969.4 494 ¢ 200.97
CK 654.3 73.1 d
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Table 4 Statistical results of the influence of fertilization
treatments on economical profit of potatoes

667m* OF CK

kg % %
Standard a=5%
Treatment Average yield ancan ” Yield increase Yield increase

error

per 667m’ more than OF more than CK
3G 4218.6 317.0 a 62.2 503.6
3E 4211.3 278.9 a 61.9 502.6
3F 41723 2417  ab 60.4 497.0
3A 3974.7 46.3  abc 52.8 468.7
3B 3943.2 410.2  abc 51.6 464.2
3C 3853.5 134.7  abed 48.1 451.4
3D 3839.8 240.1  abed 47.6 449.4
6G 3763.7 104.3  abed 44.7 438.5
6F 3741.6 165.3  abed 43.8 4354
6D 3686.0 88.5  abed 41.7 4274
6E 3641.6 88.3  abed 40.0 421.0
6C 3620.7 242.8  abed 39.2 418.1
6A 3564.1 186.8  abed 37.0 410.0
9E 3555.9 3943  abed 36.7 408.8
9G 3553.8 106.0  abed 36.6 408.5
9D 35125 2333 bed 35.0 402.6
9B 3507.9 226.2  bed 349 401.9
6B 3467.7 1039  «od 333 396.2
9C 3454.9 1309  «od 32.8 394.3
9F 3406.0 2556  cd 30.9 387.3
9A 3241.1 132.7 d 24.6 363.7
OF 2601.2 73.2 e 2722
CK 698.9 131.0 f
N6.00 . P0Os660 . K, 1000 .
064 . 4.00 667 m’ 125.00 kg
170 . 0.30 o
Note:  Profit data were calculated in terms of 6.00 Yuan for one

kilogram of N, 6.60 Yuan for one kilogram P,0s, 10.00 Yuan for one
kilogram K,0, 0.64 Yuan for one kilogram chicken manure, and 4.00
Yuan for one kilogram potato seed; and potato seed weighing at 125.00 kg
per 667 m’, 1.70 Yuan per kg marketable potatoes, 0.30 Yuan per kg small

potatoes.
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Table 5 Statistical results of the influence of fertilization Table 6 Statistical results of the influence of fertilization
treatments on N use efficiency for one crop treatments on P,O; use efficiency for one crop
% 5% % 5%
Treatment Average .fe.rtilizer use Standard error 5% significant Treatment Average .fe'rtﬂizer Standard error 5% significant
efficiency level use efficiency level
3F 48.0 6.5 a 3E 33.8 4.7 a
3E 47.3 6.5 ab 3A 32.2 1.0 a
3G 47.1 8.6 ab 3G 25.5 4.6 b
3B 42.1 10.9 abc 3C 23.6 1.8 be
3C 41.3 32 abe 3F 20.7 2.8 bed
3D 38.6 44 abed 3D 20.6 2.4 bede
3A 37.9 1.2 abed 6A 20.4 3.7 bede
6F 32.8 33 bede 6E 20.3 1.1 bede
6G 30.7 1.9 cde 6C 16.8 2.5 cdef
6D 29.5 2.1 cde 9E 16.8 53 cdef
6C 294 44 cde 6F 16.6 1.0 cdefg
6E 28.5 1.5 cde 6D 15.8 1.1 defgh
6B 26.1 2.5 de 9A 14.9 1.8 defgh
9B 25.0 42 de 3B 14.4 3.7 defgh
9C 244 2.8 de 6F 14.1 14 defgh
6A 24.0 43 de 9C 14.0 1.6 defgh
9F 23.7 4.7 de 9G 12.8 0.8 efgh
9G 23.6 1.4 de 9D 11.9 2.3 fgh
9E 23.5 74 de 9F 10.2 2.0 fgh
9D 223 43 e 6B 9.0 0.8 fgh
9A 17.5 2.1 e 9B 8.5 1.4 h
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Table 7 Statistical results of the influence of fertilization

o« 3E

treatments on K,O use efficiency for one crop

%

Average fertilizer

5%

5% significant

Treatment use efficiency Standard error level
3A 478 1.5 a
IE 45.0 6.2 a
36 435 7.9 ab
3D 409 47 abe
3F 37.0 5.0 abed
3B 35.9 93 abede
6D 31.3 22 bedef
6A 30.2 5.5 cdefg
3C 28.9 22 cdefg
6G 28.3 1.7 cdefg
6F 27.0 1.4 defg
6F 25.2 2.5 defg
9D 23.6 4.6 efg
OF, 223 7.0 fg
6B 223 2.1 fg
9A 22.1 2.7 fg
9G 21.8 1.3 fg
9B 21.3 3.6 fg
6C 20.6 3.1 fg
9F 18.3 37 fg
9C 17.1 1.9 g

5. 6 7 1000 kg

N 5.50 kg.P,0s 2.20 kg K;0 10.20 kg

Note: Data in Table 5-7 were calculated in terms of absorption of 5.50
kg N, 2.20 kg P,0s, and 10.20 kg K,0 for 1000 kg potato production.
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