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Brief Overview of Talk

➢Introduction to potato cultivation in Pakistan

➢Key fungicides for PLB control 

➢Research Work on PLB in Pakistan

➢Research Work at Nanjing Agricultural University

➢AsiaBlight Project: Overview of Research Work

➢Future plans



PAKISTAN AT A GLANCE

• Pakistan’s agriculture sector contributes around 24 percent to the GDP 

and employs around 40 percent of the national labour force

• A Country of around 250 million people with 60% population below the 

age of 35.

• Largest irrigated land area in the World comes only after China, India and 

United States of America

• Total cultivated land is 22.54 million hectares (44% of total area), 
while arable land is 31.22 million hectares (39% of total area)

• The agriculture sector in Pakistan witnessed robust growth in 2023-
24, with an overall increase of 6.25 percent.

OUTLOOK OF 
AGRICULTURE SECTOR OF PAKISTAN



PAKISTAN CAN BECOME ONE OF CHINA’S FAVORITE POTATO (AALU) EXPORTERS

• 4th most important crop after wheat, rice, and corn

• Self-sufficient in terms of internal consumption and seed production 

• Annual per capita intake is over 15 kg-17 kg

• We have three crops of potatoes 

• Autumn crop: October to February (70-75% market share)

• Spring crop: January to April (7-10% market share)

• Summer/hill crop: March to September (15-20% market share)



Source: Ministry of National Food & Security 2022-23



Temperate, 
subtropical and 

tropical conditions

All soils except 
saline and

alkaline soils

Ideal Soil with a 
pH range 5.2-6.4

Arizona, Sante, 
Desiree, Cardinal, 

SH-5, Sadaf, 
Bartina, Esmee

Seed rate: 1200-
1500 Kg/acre

Ridge sowing 

R×R= 2 to 2.5 F

P×P=6-8 Inch

Vegetative growth 
best at 20-25°C

Tuber formation

best at16-24°C

10-14 tones/acre 

POTATO CULTIVATION IN PAKISTAN. An Overview
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Key fungicides for PLB in Pakistan 

Fungicides Active Ingredient
Company 

name
Dose/acre Treatment 

cost/acre (US$

Company Market 

share

Producers 

(local or 

imported)

Revus Start 

Pepite 430 

WG

Mandipropamid 250g/kg, 

Cymoxanil 180g/kg
Syngenta 200 gm 11.13 US$ 20-25% imported

Orandus Opti
400g/Lt Chlorothalonil 

+ 6g/Lt Oxathiapiprolin
Syngenta 400 ml 10.59 US$ 20-25% imported

Dragon 40wp
270g/Kg Chlorothalonil 

130g/Kg Pyrimenthanil WP
Syngenta 400 gm 11.49 US$ 20-25% imported

Antracol 

70WP
Propineb 70% (Zinc Base) Bayer 300-400 gm 11.54 US$ 20-22% imported

Cabriotop 

60WDG

Pyraclostrobin 5% + Metiram 

55%
FMC 600gm 14.18 US$ 10-12% imported

Acrobat Mz 

90/600wp

Dimethomorph 90g 

Mancozeb 600g
FMC 250-300 gm 8.5 US$

10-12%
imported

Mordor Intelligence 

report





165.3 grams per hectare in 2022

Punjab produces 97.8% of potatoes 

2022-23



Potato late blight

Certified seeds 
are expensive 

Impact of 
climate change 

Mono CroppingDrip irrigation

N/A

Outdated 
farming 

techniques

Poor-quality 
seed

Production 
Constraints



LATE BLIGHT (PLB) IN PAKISTAN

❖PLB was first reported in 1984 in Swat, KPK by Khan et al., 1985 

❖The A2 mating type of P. infestans was first distinguished by Ahmad & Mirza 
(1995)

❖Genotyping of samples collected in 2019-20 has identified the presence of 
genotype 13_A2 (Raza et al., 2020)

❖50-70% losses in Pakistan with potential yield losses upto 100% under 
epidemic conditions (Ahmad et al., 2015)
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Integrated pest management strategies for 

controlling PLB and enhancing crop yield

   (Nauman et al., 2024)

  



Prevalence of Late Blight 

Up to 40% (Okara District)

Raza, UOS



Results: Disease Incidence from different locations

16Raza, UOS



Quick Overview 

Aggressiveness Tests

Fitness Tests

CAI (Composite Aggressiveness Index)

CFI (Composite Fitness Index)
Raza, UOS



18

Results 

The three parameters of aggressiveness (LA, LIP and IF) were very highly significant (P<0.001) correlated with

 each other and with the CAI; the CAI was therefore used for subsequent comparisons.Raza, UOS



Evaluation of Different Media for Selected Isolates

Results for Pathogen Fitness

Raza, UOS



Mating type of Ph. infestans isolates potato growing areas of Punjab, Pakistan

a shows Percentage of isolates of each mating type

Mating type test

Raza, UOS



Research Conclusion

Our work can contribute to the knowledge of this pathogen spread and 
promote future studies to understand its evolution, diversity and improve 
management decisions in the control of PLB.

Mating types (A1 and A2) are distributed throughout surveyed areas while 
A1 is more abundant in PAK.

The aggressive and most fit isolates belong to A2 in PAK. which highlight 
and emphasize the importance of population genetic study.

Based upon the above fact, application of fungicides should be according to 

prevalence, aggressiveness and mating types present in the field. 

 
  

Raza, UOS



RESEARCH OBJECTIVES AT NAU

Investigate un-explored fungicide combinations, 
leveraging diverse modes of action, to discover 
potential control strategy

To determine the minimum effective concentrations 
of fungicide combinations against P. infestans to 
minimize environmental and human health hazards

Raza, NJAU



Step-1

Develop Novel fungicide (in 

combination) formulations

Step-2

Screening of field collected 

isolates against fungicides in order 

to get natural resistant isolates

Step-3

To identify and validate the role of the 

resistance genes

Step-4

AMT Study: to introduce the DNA  containing 

the resistant gene (gene of interest) into the 

sensitive strain

Step-5

Evaluate the efficacy of the best formulated 

fungicide combinations (step 1) against 

genetically resistant mutants 

Idea of Propose Work 工作提案构想

Raza, NJAU



Oxathiapiprolin (Systemic fungicide)

Oxysterol-binding protein  
Linked with lipid transport and signaling pathways 

Cyazofamid (Protectant fungicides)
Cytochrome bc1 complex

ATP production and energy metabolism

Pyraclostrobin (Protectant fungicides)

Cytochrome bc1 complex

01

02

03

Cymoxanil (Translaminar fungicides)

Unknown ?
04

Main targeted fungicide

Raza, NJAU



Graphical representation of fungicides (Oxathiapiprolin + Cymoxanil) response having 

different combinations

*The EC values and concentrations are in µg/ml unit

The all tested  combinations showed synergistic effectRaza, NJAU



• CCCAP’s plans to implement a self-sustaining Asia-Blight network



Main Aim of Asia-Blight Network

• The first objective when Asia-Blight was created in 2015 was to 
establish a coarse scale map of Phytophthora infestans in the 
region.



Sampling Air drying, ready for 

extraction of DNA

Sample collection via FTA card for Pop. analysis

Placed and Rub on FTA card

FTA card sampling. 

https://www.youtube.com/watch?v=BQLe0G7vdHY 9

https://www.youtube.com/watch?v=BQLe0G7vdHY

https://www.youtube.com/watch?v=BQLe0G7vdHY
https://www.youtube.com/watch?v=BQLe0G7vdHY


Progress to date…
Sr# Name of Country No. FTA Cards Collection Year No. Sample        Status in Yes/No.

1 Pakistan 6, 28 2019 & 2023 24, 56 Processed 
2 India - - - Within India
3 Uzbekistan 6 2022 24 Processed
4 Tajikistan 5 2022 10 Processed
5 Vietnam 2, 1 2020, 2022 08, 04 Processed
6 Philippine 35 2022 102 Processed
7 China 130 2019-2022 396 Processed
8 Korea 18 2023 36 Processed
9 Nepal 28 2023 28 Processed
10 Kyrgyzstan 5 2023 10 Processed
11 Georgia 4 2018 8 Processed

Thanks to David Cooke and his staff, we now have samples genotyped 

Samples processed 

700 plus

DNA + PCR+ Results

Raza, CCCAP
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SIB-1_A1

Shaanxi

2020

EU_13_A2

Gansu

2020

EU_13_A2

Ningxia Hui Region

2020

EU_13_A2

Yunnan

2019

SIB-1_A1, EU_13_A2

Chongqing

2019

EU_13_A2, SIB-1_A1

Sichuan

2019, 2020, 2021

EU_13_A2

Hebei

2019, 2021

SIB-1_A1, EU_13_A2, US-11

Heilongjiang

2020

基因型情况-2022年结果 (China)



MSN showed that the single type of SSR profile seen in PK also matched that seen in IN. This 

type has also been sampled in Europe.  Due to this wide distribution, it might be  possible to 

speculate on the route this clone may have taken into PK via EU & IN.Raza, UOS



Important points observed
• Genotype 22_A2 (PH.) – these are the former A2 lineages in Europe (1990s) and interesting to see in Asia. 

• Genotype Blue13_A2 not appear some samples in PK which is interesting

• Genotype 37_A2 (Tajkistan) – fluazinam resistant found

• KR_1 is unique to South Korea, susceptible to metalaxyl ; it may be 

    due to the SIB-1 genotype, and SIB-1 is also resistant to metalaxyl.

➢Genotype, EU43 increasing from 2% of the sampled European population in 2021 to 16% in 2022 expressing 

resistance to mandipropamid upto 1000 ppm and cross resistance towards dimethomorph.  We must 

have our attention on this situationin in Asia

(Norway, Sweden, Germany, Portugal, Denmark, Netherland, Belgium)



Potato Late Blight Toolbox
https://agro.au.dk/forskning/internationale-platforme/euroblight/research-

projects/ipmblight20/potato-late-blight-toolbox

https://agro.au.dk/forskning/internationale-platforme/euroblight/research-projects/ipmblight20/potato-late-blight-toolbox
https://agro.au.dk/forskning/internationale-platforme/euroblight/research-projects/ipmblight20/potato-late-blight-toolbox


Euroblight Genotype  Frequency

2004-2023 



Not sampled for AsiaBlight

Armenia & Azerbaijan  (Western Asia)

Bhutan (South Asia)

Myanmar & Thailand (Southeast Asia)

Taiwan & Hong Kong (East Asia)



Progress for 2024 SAMPLE collection

We need assistance from representatives from other countries to send us back the 

FTA cards (diseased) for the smooth functioning of ABN



• Obtaining samples across a large, politically diverse region

• National biosecurity legislation restricted opportunities for direct participation in some 

Countries

• Countries differ greatly in their organizational structures, political attitudes to regional co-

operation, plant health legislation and so in their ability to participate

• But we are PROGRESSING

Asia-Blight: Challenges



Next steps for activity:

• Started to write up for publication during 2024-25 with 

   the analysis part being finalized by @David Cooke.

• Need to seek approval from collectors/owners whether

   genotyping data from their samples can be included?

• AsiaBlight is in process to launch an Mobile APP for tracking FTA card 

shipping and delivery. This can reduce data collection errors (i.e., GPS

and photo identification of sample collected) and provide a real time

count of in-region FTA cards.



• Developing sense of collaboration among regional 

representatives.

• Intentions to involve private sector partners from Pakistan 

into ABN.

• Begin genotyping for the remaining 2024 PLB samples at

Yanqing after the conference concludes.

• What is the effect of significantly changing Pi populations on 

the efficacy of the fungicides to control potato late blight?

In progress, co-ordination with Dingxi 

Jinlin Seed industry, China for pilot 

project in Pakistan.

All other seed companies are welcome 

to contact for further discussion.



This could be Next Plan Ahmad et al., 2024





• David Cooke (James Hutton Institute, UK)

• Zhang Zhenxin  (CCCAP, Yanqing, China)

• Country Representatives for ABN

• Bangladesh: Rashid Ul Islam

• Georgia: Zura Khidesheli

• India: Sanjoy Guha Roy

• Indonesia: Ani Widiastuti

• Japan: Seishi Akino

• Kazakhstan: Vadim Khassanov

• Korea: Jeomsoon Kim

• Kyrgyzstan & Tajikistan: Saltanat Mambetova

• Nepal: Ram Bahadur Khadka

• Pakistan: Waqas Raza

• Philippines: Teresita Masangcay

• Uzbekistan: Mukhtabar Tashmatova

• Vietnam: Pham Thi Thu Huong & Sunil Chaudhari 

AsiaBlight:Acknowledgement
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 You can join the network and get information about AsiaBlight events, trainings, 
news, etc. by simply sending an e-mail to

CIP-AsiaBlightContact@cgiar.org

Meet the AsiaBlight Team 

https://www.asiablight.org/the-team/
William Earl Fry

Asia-Blight Advisor

mailto:CIP-AsiaBlightContact@cgiar.org
https://www.asiablight.org/the-team/


Dr. Waqas Raza

Email: waqasraza61@yahoo.com

WeChat Id= Phytodoctor61

UAN# +8617871990858

mailto:waqasraza61@yahoo.com
mailto:waqasraza61@yahoo.com
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