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Evaluation of Potato Late Blight Forecasting Model in Heilongjiang Province
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Abstract: Potato late blight is the most destructive disease for potato production in the world. Fungicide application is
considered as the most effective and common used measure for the control of potato late blight. However, there are the
problems of untimely administration and excessive application of fungicide. Potato late blight forecast model is an effective
solution to these problems. The purposes of this study were to apply Heilongjiang Forecasting model (FM) for late blight
control in Heilongjiang Province, and compare the control results with those of Denmark NegFry model (FN), and the
treatments of one week fungicide application (FW) and ten days fungicide application (FT). FM, FN and FW were
significantly higher than control for disease control, but no significance was found in FM, FN and FW. The prediction model
of FM was fitted to the actual disease by 95%. Fungicide application was reduced by 1-3 times, when based on FM
compared with FN, FW and FT. Compared with control, tuber yield was increased by 48.24%, small-sized tuber percentage
decreased by 5.63 percentage points, rotten tuber percentage deceased by 4.52 percentage points, and net income
increased by 12 090 Yuan/ha. FM achieved the same results for late blight control as FN and FW did, but reduced
fungicide usage, therefore, it could be used for timely guidance for field prevention and control of late blight.
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Table 1 Fungicide information

AT B9 Wix it FH R ik YK i (LK) I3
Fungicide Main component Dosage Action mode  Price (Yuan/time) Manufacturer
FL#% Cymoxanil + mancozeb 72% FAREREE + R 100 g/667m*> P FE{RA 15 FEFB
HiI1S Fluazinam 50% JUENE 25 ml/667m*  NIHE(RA 20 HA 5
FRH) Propamocarb—HCI + fluopicolide  68.75% &N + Faasial + HC1 75 mL/667m’ AR 40 TR
i )L Mandipropamd 25% RIS DA 50 mL/667m’ g 25 SEIER
ARGGEE Mancozeb 75% AR BF 100 g/667m’ T 10 JeIEik
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Table 2 Different treatments

Ak b PR FR
Treatment Name of treatment

% H& Control CK
FRIY VT AR W E R TIU PR AR Y Fungicide application based on Heilongjiang Province forecast model FM
BF10 d iz b B Fungicide application at 10 days interval FT
7 d i AL PR Fungicide application at a week interval FW
Neglry #2540 #1 Fungicide application based on NegFry forecast model FN
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Figure 1 Relationship between late blight severity and wetting period
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Table 3 Calculation standard of infection cycle score of infection curve

BRFHEEL(C) (i

Average temperature Score
< 8 °C Lower than 8 °C 0.00
8 <L <12 °C Between 8 and 12 C (including 8 and 12 °C) 0.75
12 C < #i}J#<16.5 °C Between 12 and 16.5 °C (including 16.5 °C) 1.00
16.5 °C < {2 E£<20 °C Between 16.5 and 20 °C (including 20 °C) 2.00
20 °C < <30 °C Between 20 and 30 °C (including 30 °C) 1.00
> 30 °C More than 30 °C 0.00
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Figure 2 Possible severity of potato late blight and time of fungicide application
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Table 4 Fungicide application in different treatments
b 3 Jiti 2 H 1 (D/M) Bt F A T 700 24 Bk
Treatment Application times Date of fungicide application and name of applicated fungicide
30/06 07/07 15/07 22/07 29/07 05/08 12/08 19/08
FW 8
ORREREE HUEA ViEE Fii )L B YERE Jii )L Famis
30/06 09/07 19/07 28/07 05/08 19/08
FT 6
fORRGREE  SRIEH TLiE Fii )L A HRIS
08/07 15/07 22/07 29/07 09/08
FM 5 N .
FORRER B Fig )L LR A FRImS
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Figure 3 Date of fungicide application for the first time based on NegFry model
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Figure 4 Number of fungicide appliciton times based on NegFry model
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Figure 5 Development curve of late blight under different treatments
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Table 5 Validation for the model of fungicide application based on Heilongjiang Province forecast

9 KA Actual occurrence level

it
SH ltem BRI g g g T R Total
Light infection Moderate infection Grave infection  Extreme infection
TR 2590 BUE KL Total numbers of forecast grade 5 6 3 5 19
SR e R EE BT Total numbers of actual grade 6 6 3 5 20
W HERG (%) Accuracy rate 83 100 100 100 95
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Figure 6 AUDPC values with different treatments
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Table 6 Yield and rotten tuber percentage under different treatments

s S () 1 (%) MR () 255 Difference significant
Treatment Yield (t/ha) Increased compared with control Rotten tuber percentage 0.05 0.01
CK 28.485 - 9.33 a A
FW 42.285 48.45 3.29 c B
FM 42.225 48.24 4.81 c B
FN 40.695 42.86 5.76 c B
FT 36.585 28.44 5.13 b B

T AR IEZE SR AT LSD ., AN FIRE F5E73 54275 0.05 F10.01 K-F B2

Note: Treatment means are compared using LSD method, and different lowercase and capital letters indicate significance at levels of 0.05 and 0.01,

respectively.
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Figure 7 Large—, medium— and small-sized potato tuber percentage under different treatments
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A A 10 335 JC/hm?, B 10 d 155 24 b B 5 25
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B E P
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Table 7 Economic evaluation of various treatments for control of potato late blight (Yuan/ha)

5 FZA 7 B A

Treatment Fungicide cost Total output value Increased output value Increased net income
CK 0 28 485 0 0
FW 2 850 42 285 13 800 10 950
FM 1650 42 225 13 740 12 090
FN 1875 40 695 12210 10335
FT 2250 36 585 8 100 5850

T DR IPFRH  1.00 T8/ T3

Note: Potato was marketed at price of 1.00 Yuan/kg.

3" ik
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