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2002—2011
ccg>>

70% ~ 80%
K0 40.7 704 447 kg

35.9% 15.6% 50.4% 1t
N P.Os KO

S532.06

(Solanum tuberosum L.)

[1]

2008—2011
509.3 hm? 15.4 t/hm?
7 845.9 t 25%
2008—2011
68.4 hm?
13.4%!! 11.3% 12.9 t/hm?
[2-4]
[5-7]
(K,0)
1t
[8]
(IPNT)

(1963—)

80% ~ 90% P,Os KO

126.3 38

010031)
60
60
26.3% 22.8% 20.1% N P,Os
> > N P,0Os K;0O
N P,0s K,0 532kg 1.42kg 6.01 kg
152.1 kg/hm?
8 1t N P K
438 0.79 6.55 kg (-7
1t N53~
6.04kg P,051.6kg K,O 8.20 kg i
( 1) 38 718 kg/hm”
1t N 5.65kg P,0s51.17 kg
K,0 5.19 kg
3
N P,0s K,0 180
180— 225 kg/hm? (ol
N P,0s K,0 45-45-
75 kg/hm? (]
N P,05; K,0
150-60-225 kg/hm® [12]
N P,0s K,0O 120-120-112.5 kg/hm?

[13]
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1.2
4 OPT(NPK) OPT-N OPT-P
OPT-K  OPT(NPK) N P K
[17]( )
2 OPT:N OPT
1 OPT-P OPT
1.1 OPT-K OPT
2002—2011 N 120 ~ 300 kg/hm®
15 P,05 60 ~ 150 kg/hm*  K,0 90 ~ 225 kg/hm®
1 N-P,05-K,0  190-97-137 kg/hm* ( 2)

F1 HHTERSIKR

Table 1  Soil nutrients in experimental sites

pH (g/kg) (mg/L) (mg/L) (mg/L)
2002 8.30 6.6 8.7 14.7 76.5
2003 8.35 11.0 10.3 18.5 83.5
2004 8.40 12.0 7.9 10.3 54.8
2005 8.35 14.5 30.1 9.7 66.5
2006 7.90 4.0 7.9 20.9 58.7
2007 8.42 14.5 41.4 24.9 108.8
2008 8.48 12.7 51.3 18.9 123.5
2009 8.37 12.8 428 26.8 137.0
2010 8.44 8.5 34.2 19.8 80.6
2010 8.42 4.4 26.2 143 54.2
2011 8.12 12.9 19.9 14.3 80.4
2008 8.76 7.2 243 5.5 79.0
2008 8.94 33 32.9 12.1 98.8
2009 8.55 252 19.2 7.5 138.0
2009 8.49 12.6 23.6 37.5 90.1
ASI 16l

*2 DHIEEMFIREEMFSFIRAE

Table 2 Fertilization effect on nutrient uptake and nutrient utilization efficiency on potato

OPT OPT
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (%)
N P,0Os KO N P,0Os KO N P,Os KO OPT-N OPT-P OPT-K N P,0s KO

N P205 Kzo

2002 128 90 90 202.6 485 1683 -746 415 -783 166.1 37.1 131.3 285 12.7 41.1
2003 143 92 120 184.8 38.0 182.7 -41.8 540 -62.7 1329 262 136.7 363 12.8 383
2004 120 90 120 1269 263 151.0 -69 63.7 -31.0 &9.1 16.2 98.8 315 112 435
2005 120 90 120 1652 593 2487 -452 30.7 -128.7 118.0 414 1814 393 199 56.1
2006 150 90 120 2174 509 249.1 -67.4 39.1 -129.1 173.0 356 197.6 29.6 17.0 429
2007 180 60 120 2317 37.1 2889 -51.7 229 -1689 1694 30.8 231.8 34.6 105 47.6
2008 150 75 105 2085 50.7 2024 -585 243 -974 1463 356 1446 415 20.1 550
2009 210 90 165 151.7 58.0 2059 583 320 -409 855 477 1214 315 114 513
2010 240 90 165 1515 354 1980 885 546 -33.0 71.0 175 1003 335 199 592
2010 300 120 150 2727 624 3373 273 57.6 -187.3 1580 37.7 2534 382 206 559
2011 240 90 165 2533 423 3023 -133 47.7 -137.3 1323 27.1 1943 504 169 654
2008 180 90 120 152.0 58.1 1322 28.0 319 -122 895 41.2 72.1 347 188 50.1
2008 180 90 120 159.0 36.6 162.8 21.0 534 -42.8 959 237 105.0 351 143 482
2009 210 150 150 170.2 90.0 1882 39.8 60.0 -382 874 70.2  108.6 394 132 531
2009 300 150 225 282.1 1039 3114 179 46.1 -86.4 180.0 82.0 2034 340 146 48.0

190 97 137 1953 532 2219 52 440 849 1263 38.0 1521 359 156 504
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Fig. 1 Effect of NPK fertilization on nutrient accumulation in potato
<= 2
”7  Logistic 2 (N)
30 ~ 60
60 ~ 75 5.2 kg/hm’ P05 P,Os
22.9 ~ 63.7 kg/hm* 44.0 kg/hm’
84.9 kg/hm’
(N P K)
15
40 73% (OPT-N) N 71 ~
180 kg/hm’ 126.3 kg/hm’ (OPT-P)
70% P,0;s P,Os 16.2 ~ 82.0 kg/hm’ 38.0 kg/hm®
40 P,0;s 62% (OPT-K) K,O  72.1 ~253.4 kg/hm®
P,0s 152.1 kg/hm?
82% K,0 (N)
25 K,0 28.5% ~ 50.4% 35.9%
40% 74% (P,05)  10.6% ~ 20.6%
2.2 15.6%
2002—2011 15 (K,0)  38.3% ~ 65.4% 50.4%
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2.3 47.2 t/hm? 31.2 t/hm?
15 ( 3) OPT (OPT)
24.4 ~ 60.2 t/hm? 37.4 t/hm®> OPT-
N 18.0 ~ 47.8 t/hm’ 29.9 thm> OPT-P
18.1 ~ 44.2 t/hm? 30.6 thm®> OPT-K  19.6 ~

®3 DREERERMFSREE

Table 3  Fertilization effect on potato yield and nutrient uptake rate on potato

1t
(t/hm?) (%) (ke/kg) (kg/t)

OPT OPT-N OPT-P OPT-K N P,0s  K,O N P,0s K,O N P,0s K,0
2002 344a 309 ¢ 3320 33.6b 11.4 3.6 23 274 133 8.6 5.89 1.41 4.89
2003 324a 279 a 2790 29.6b 16.2 16.0 93 315 486 23.1 5.71 1.17 5.64
2004 26.0a 20.4b 23.7b 23.8¢c 27.2 9.9 93 463 260 185 4.88 1.01 5.81
2005 37.5a 313ab 313b 34.0b 20.0 19.7 103 521 685 292 440 1.58 6.63
2006 31.5a 25.6b 25.4b 25.3b 22.9 24.1 245 39.1 679 516 6091 1.62 7.91
2007 30.6a 23.8b 2490 25.9b 28.3 23.0 18.1 375 954 39.1 7.58 1.21 9.44
2008 38.7a 29.7b 30.6b 303D 30.3 264  28.0 600 1079 80.6 538 1.31 5.22
2009 37.0a 29.5b 32.7b 339¢ 25.5 13.3 90 358 483 18,6 4.10 1.57 5.56
2010 375a 2820 32.1bc 30.1¢c 32.9 16.7 243 38.6 594 443 4.04 0.94 5.29
2010 60.2a 47.8b 442b 4720 25.8 362 274 41.1 1333 864 4.53 1.04 5.61
2011  443a 38.0b 389b 39.6b 16.4 13.9 11.9 260 600 286 572 0.95 6.82
2008 37.1a 245D 2520 2590 51.7 47.3 434 703 132.6 937 4.09 1.56 3.56
2008 24.4a 18.0b 18.1¢ 19.6 ¢ 35.8 347 245 358 700 40.0 6.51 1.50 6.66
2009 359a 27.0b 26.1b 26.6b 32.9 374 351 423 652 622 474 2.51 5.24
2009 532a 4520 442b 429c¢ 17.7 204 241 267 60.0 459 530 1.95 5.85

37.4 29.9 30.6 31.2 26.3 22.8 20.1 40.7 704 447 5.32 1.42 6.01
P 0.05
11.4% ~ 51.7% 26.3% 0.831" N 1 kg/hm?
N 26.0 ~70.3 kg 40.7 kg N 0.41 kg/hm?
3.6% ~47.3% 22.8% (P,05)
P,0s 13.3~133.3 kg 70.4 kg y=0.145x+ 1.07 R* = 0.533"
2.3% ~ 43.4% 20.1% P,0s 1 kg /hm? P,0s
K,O 8.6 ~93.7kg 44.7 kg 0.15 kg/hm? K,O
> > y=0.606x—13.12 R*=0.818"

K,O 1 kg/hm*
K,0 0.61 kg/hm®

K,0
1t N 4.04 ~ 7.58 kg
5.32 kg P,05 0.94 ~ 2.51 kg
1.42 kg K20 3.56 ~ 9.44 kg 6.01 kg 2.5
2.4
(OPT - ») (x)
(2

) y = 0406x—8.16 R = (19)
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Fig. 2 Relationship between uptake of N, P,Os and K,O with rate of N (left), P,Os (middle) and K,O (right) in 15 site-years
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Fertilization Effect and Nutrition Use Efficiency of Potato
in Inner Mongolia

DUAN Yu, ZHANG Jun, LI Huan-chun, ZHAO Pei-yi, TUO De-bao, YAO Jun-qing, AN Hao, JIA You-yu

(Institute of Resources Environment and Detection Technology, Inner Mongolia Academy of Agriculture  Animal Husbandry
Sciences, Huhhot 010031, China)

Abstract: In order to investigate the fertilization effect and the fertilizer use efficiency on the potato in Inner Mongolia, a
field experiments were carried out in 2002—2011. The accumulated amount of N, P, and K by potato increased as an “S” curve
and accumulated slowly in the early period, then fast in the middle stage, and slowly again in the end. The absorption peak
occurred in about 60 days after emergence, so it’s the critical period to the potato growing. The nutrient of N, P, and K supplied
leaf growth mainly in the early period and 70%-80% N and 80%—-90% P,0s and K,O were transferred to the tuber in harvest day.
The results showed that the potato yield was increased by 26.3%, 22.8% and 20.1% respectively, when N, P, and K fertilizer were
used. Per kg N, P,0O5 and K,O increased potato tuber 40.7 kg, 70.4 kg and 44.7kg and their use efficiency were 35.9%, 15.6% and
50.4% respectively. 5.32 kg N, 1.42 kg P,05 and 6.01 kg K,0 were needed to produce 1 t potato. The potato fertilizer could be
recommended based on the output response and the efficiency of agriculture, especially for the nitrogen nutrient fertilization
recommendation. The P and K can be recommended based on the output response and nutrient removal by a certain target yield of
crops from the soil. So the soil nutrient balance should be considered besides the fertilizer effect in P and K fertilization
recommendation.

Key words: Potato, NPK fertilizer, Nutrition pattern, Fertilizer recommendation
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