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Effects of Different Nitrogen Application Rates on Occurrence of
Potato Late Blight

HE Xigiong*, HE Xiaotang, HE Pinggen, SHI Tao, LI Guangda, WANG Juying
( Lijiang Academy of Agricultural Sciences, Lijiang, Yunnan 674100, China )

Abstract: Nitrogen fertilizer is one of the most widely used fertilizers in potato production, and it has an
irreplaceable role in increasing potato yield. However, due to the blind pursuit of high yield by growers, the application of
nitrogen fertilizers has increased year by year, which in turn leads to soil nutrient imbalance, aggravation of potato
diseases, and continuous decline in potato yield and quality. In this research, in order to explore the relationship
between nitrogen application rate, and potato yield and occurrence of late blight, late blight resistant variety 'Lishu 10,

late blight medium-resistant variety 'Qingshu 9' and late blight susceptible variety 'Zhongdianhong' were applied with
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nitrogen of 15, 20, 25, 30, and 35 kg/667m?, respectively, and effects of different nitrogen application rates on potato late
blight and yield were investigated in a randomized complete block design. The incidence of late blight and yield were
different in different potato varieties under the same nitrogen application rate. 'Lishu 10" had high resistance to late blight
and high yield, followed by 'Qingshu 9' and 'Zhongdianhong'. With the increase in nitrogen application rate, the
incidence rate of late blight increased, but yield and economic benefits gradually decreased. With the increase in
nitrogen application rate, in 2017 the late blight disease index of 'Lishu 10" increased from 0.47 to 0.67, and the yield
decreased from 1 593 kg/667m?* to 1 196 kg/667m? in 2018 the late blight disease index increased from 0.17 to 0.22,
and the yield decreased from 1 978 kg/667m’ to 1 805 kg/667m>. In 2017 the late blight disease index of 'Qingshu 9'
increased from 0.64 to 0.82, and the yield decreased from 1 256 kg/667m* to 749 kg/667m?; in 2018 the late blight
disease index increased from 0.58 to 0.73, and the yield decreased from 1 197 kg/667m” to 753 kg/667m>. In 2017 the
late blight disease index of 'Zhongdianhong' increased from 0.69 to 0.92, and the yield decreased from 1 000 kg/667m?
to 499 kg/667n7; in 2018 the late blight disease index increased from 0.80 to 0.88, and the yield decreased from 575 kg/667m’
to 351 kg/667m?* This experiment preliminarily clarifies the relationship between nitrogen application rate and the
incidence of late blight, and indicates the local suitable planting varieties and the optimal nitrogen application rate.
Key Words: potato; nitrogen application rate; late blight; yield
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Table 1 Disease index of potato late blight under different nitrogen application rates

mn A it K 7 THFE 2L Disease index

Variety Nitrogen application rate 2017 2018

M2 105 Lishu 10 Tl 0.47 eE 0.17 {F
T2 0.43 eE 0.15 {F
T3 0.49 eE 0.19 eE
T4 0.61 dD 0.28 eE
TS5 0.67 cC 0.22 eE

HH 95 Qingshu 9 T1 0.64 cC 0.58 dD
T2 0.66 cC 0.61 dD
T3 0.78 bB 0.61 dD
T4 0.79 bB 0.73 cC
T5 0.82 bB 0.73 cC

ffa) 1. Zhongdianhong T1 0.69 cC 0.80 bB
T2 0.81 bB 0.76 cC
T3 0.88 aA 0.83 aA
T4 0.83 bB 0.85 aA
TS 0.92 aA 0.88 aA

e FFIARR/NG FIRS TR 31208 0.05 F10.01 K- 2, RALSDILM T2 E LK. R,

Note: Different lowercase and uppercase letter(s) in the same column indicate significant differences at levels of 0.05 and 0.01, respectively, as tested

using LSD method. The same below.
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Table 2 Yield of potato under different nitrogen application rates

nh it EKF &= (kg/667m?) Equivalent yield

Variety Nitrogen application rate 2017 2018

W2 105 Lishu 10 T1 1593 aAB 1978 abA
T2 1671 aA 2059 aA
T3 1 549 abABC 1 868 abA
T4 1382 beBCD 1 664 bA
T5 1196 cdDE 1 805 abA

H# 95 Qingshu 9 T1 1256 cCD 1197 cB
T 1223 ¢CD 1107 ¢BC
T3 948 efEFG 1111 ¢BC
T4 869 efEFG 776 dBCD
T5 749 efgFGH 753 dBCD

FH{a)£T Zhongdianhong Tl 1000 deEF 575 deD
T2 791 efgFGH 666 deCD
T3 694 ghGH 472 deD
T4 705 fgFGH 427 deD
T5 499 hH 351 eD
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Table 3 Marketable tuber percentage and economic benefit of potato under different nitrogen application rates

2017 2018
Al it A
Variety Nitrogen T (%) FAE (OG/667m?) (%) FE(E (JG/667m?)

application rate Marketable tuber Output value Marketable tuber Output value

percentage (Yuan/667m?) percentage (Yuan/667m?)

%105 Tl 68.35 1935.32 90.07 2790.14
Lishu 10 T 71.34 2075.77 88.92 2 883.70

T3 66.24 1852.76 88.85 261391

T4 64.10 1625.97 88.20 2319.00

T5 63.47 1401.18 87.81 2508.79
HEoE Tl 71.71 1563.74 84.59 1629.64
Qingshu 9 T2 69.69 1500.85 87.56 1537.19

T3 66.87 1139.39 83.20 1498.74

T4 61.80 1004.49 83.97 1052.50

T5 59.74 852.04 85.55 1032.05
ERLiIEaR Tl 50.89 1058.05 74.61 730.93
Zhongdianhong T2 46.44 805.37 78.53 870.27

T3 45.18 752.82 69.70 579.14

T4 47.72 778.15 72.79 536.47

T5 36.60 463.96 71.31 436.02

TE: T (75 9 H#PIM 150/ 15T, /NE( <75 @)% 0.6 0/kg 1155
Note: Marketable tubers (=75 g) are calculated at an average price of 1.5 Yuan/kg, and small tubers (<75 g) are calculated at 0.6 Yuan/kg.
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