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NPK Fertilization Rate on Growth and Yield of Potato in Northwest Arid Area
ZHANG Xiaojing, CHEN Fu, YUAN Anming*, MA Haitao

( Dingxi Institute of Agricultural Sciences, Dingxi, Gansu 743000, China )

Abstract: Based on previous test results of fertilizer application, NPK application ratio was adjusted and the influence of the
NPK ratio onthe growth and yield of potato was analyzed in the arid area of Northwestern China. The results showed that compared
with the conventional fertilizer application (12-10-8 kg/667 m?), decrease or increase of potassium and phosphorus fertilizer rates
had no significant effect on the aboveground growth at the early stage, however, decrease or increase of nitrogen inhibited the
emergence and plant growth. Increase of phosphate (P,Os 10 kg/667 m?) based on the conventional fertilizer application rate
(12-10-8 kg/667 m?) promoted stolons enlargement, thereby, the yield and marketable tuber percentage of potatoes shonld be
enhanced. The experimental results indicated that the optimum fertilization rate of N,P and K was 12-20-8 kg/667 m2.
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Table 1 NPK fertilization program

o]

kg/667 m* Application rate

Treatment N P,0s K0
T1 0 10 8
T2 10 8
T3 18 10 8
T4 24 10 8
TS 12 0 8
T6 12 8
T7 12 15 8
T8 12 20 8
T9 12 10 0
T10 12 10 4
TI1 12 10 12
T12 12 10 16

T13 CK 12 10 8
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Table 2 Effects of fertilization rate on aboveground

growth of potato

%

cm

Treatment Emergence Number of main stem  Plant height
Tl 98.4 aAB 45a 51.6 ¢
T2 98.9 aA 44 a 52.5 be
T3 93.1 bB 4.3 ab 58.0 abe
T4 93.1 bB 4.3 ab 62.3 abc
T5 98.2 aAB 3.7 ab 55.0 abe
T6 96.9 abAB 3.8 ab 56.0 abe
T7 97.6 aAB 32b 56.2 abc
T8 97.3 aAB 3.8 ab 57.3 abe
T9 99.1 aA 3.5ab 60.4 abc
T10 99.3 aA 4.1 ab 65.0 a
T11 98.2 aAB 3.8 ab 67.2 a
T12 95.9 abAB 3.9 ab 64.7 ab

T13 CK 95.6 abAB 4.3 ab 64.3 ab

5%

o o

Note: Means in each column were separated by Duncan's Multiple

Range Test. Small letter stands for 5% significant level. The same below.
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2.2 N-P,05 - K,0 12-20-8 kg/667 m?
3 T8 =75¢ o
2533 / T3, T4. T5. T6 23
4
T9. T10. TI1. T12, T8 1 424 ke/667 m?
T135 165 kg/667 m* 13.1% T2 T3
T13 N- 10
P,05 - K,0 12-10-8 kg/667 m* T7 1 276 kg/667 m*
3
Table 3 Effects of fertilization rate on yield elements of potato
=75¢ =75 g potato <75¢g <75 g potato
%
Treatment / kg/ / ke/ Marketable tuber percentage
Number No./plot Weight kg/plot Number No./plot Weight kg/plot
T1 193.7 ab 23.6 ab 629.3 a 27.3 46.4
T2 188.7 ab 23.0 ab 568.7 ab 21.3 52.0
T3 141.0 b 18.6 b 480.7 ab 24.2 43.5
T4 157.0 b 209 b 559.3 ab 25.9 44.7
T5 141.0 b 20.6 b 574.3 ab 25.4 44.7
T6 160.0 b 22.9 ab 531.0 ab 25.8 47.0
T7 219.3 ab 29.9 ab 514.7 b 25.0 54.2
T8 2533 a 354 a 536.3 ab 253 58.4
T9 199.7 ab 26.2 ab 518.3 ab 21.9 54.5
T10 197.3 ab 26.2 ab 540.7 ab 24.2 52.0
TI1 181.3 ab 25.2 ab 444.7 b 21.4 54.1
TI2 190.3 ab 27.6 ab 499.0 ab 24.7 52.8
T13 CK 217.0 ab 28.3 ab 516.7 ab 25.3 52.8
4
Table 4 Effects of fertilization rate on yield of potato
kg e/ ke/667 m? %
Treatment Plot tuber yield Plot tuber number Yield per plant Equivalent yield Increase or decrease
T1 50.97 ab 823 a 344.19 ab 1197 ab -5.0
T2 4424 b 757 abe 29742 b 1039 b -17.5
T3 42.85b 622 ¢ 304.46 ab 1006 b -20.1
T4 46.83 ab 716 abc 339.64 ab 1099 ab -12.7
T5 46.00 ab 715 abc 310.79 ab 1080 ab -14.2
T6 45.87 ab 666 abc 317.30 ab 1077 ab -14.5
T7 54.32 ab 742 ab 383.11 ab 1276 ab 1.31
T8 60.66 a 790 ab 412.52 a 1424 a 13.1
T9 48.11 ab 718 abe 329.52 ab 1130 ab -10.3
T10 50.35 ab 738 abc 338.83 ab 1182 ab -6.1
T11 46.56 ab 626 be 314.74 ab 1093 ab -13.2
T12 52.27 ab 689 abc 361.47 ab 1227 ab -2.5
T13 CK 53.64 ab 734 abc 370.92 ab 1259 ab 0
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17 kg/667 m? 1.3% pH 7.2 HPO,~
o H,PO>  H,PO, °
T13 N-P,05-K,0 12-10-8 kg/667 m*

N - P,Os - K,0
12-15-8 kg/667 m*  12-20-8 kg/667 m*
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