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Step-wise selection for early canopy traits followed by stress tolerance indices as an approach for improving 
drought tolerance in groundnut (Arachis hypogaea L.)

Wankhade Ankush1 (ankushwankhade8605@gmail.com), Purohit Ashutosh1, 2, Pasupuleti Janila1

1 Groundnut Breeding, Accelerated Crop Improvement, ICRISAT, Hyderabad, Telangana, India ; 2 Department of Plant Breeding and Genetics, 
OUAT, Bhubaneswar, Odisha, India

Rationale:
Drought stress at the pod filling stage of groundnut is a major yield constraint in the semi-arid tropics of Africa and 
Asia.
Methods:
A population of 600 MAGIC lines (MLs) (F8/9generation) is studied in Leasyscan, a high throughput phenotyping 
platform (HTPP) that assessed canopy growth up to 45 days after planting (DAP), and under managed stress 
environment that uses drip lines for application of uniform and measured quantity of water in well-watered (WW) 
and water-stress (WS) plots. Intermittent drought was imposed from 60 DAP coinciding with pod-filling stage, and 
time domain reflectometry (TDR) probes measured soil moisture.
Results:
During 2018-19, the Mean Score Index (MSI) of Productivity and Resilience indices selected 20 MLs (MSI=9-10) 
at par with the checks, ICGV 02266 (MSI=9.4) and ICGV 03043 (MSI=9.2). About 50% of the MLs (320) recorded a 
Leaf Area Index (LAI) of <0.30 from which 12 MLs recorded high MSI. From 122 MLs that recorded superior digital 
biomass (11173 to 11297 m3) at 45 DAP than the drought tolerant check ICGV 02266 (10245 m3), eight MLs recorded 
high MSI. Extreme water stress of 100 mm imposed at pod filling stage in 2021-22 resulted in a yield reduction of 
>70% in 402 MLs, however, 29 MLs with <20% yield reduction were selected.
Conclusions & Perspectives:
Early generation selection using HTPP (LeasyScan) for early canopy traits followed by stress index-based selections
in managed stress environment is proposed for drought tolerance breeding in groundnut. The MAGIC population is
a valuable source for improving drought tolerance.

S3-PT06
6592

Limited-transpiration trait to high VPD was eliminated in lentil cultivar development

Rouichi Salma1 (salma.rouichi@um6p.ma), Edmond Ghanem Michel2, Idrissi Omar3, Quahir Sohail1, Amri Moez1

1 Biodiversity and Plant Sciences Program (BPS), AgroBioSciences department (AgBS), Mohammed VI Polytechnic University, Ben Guerir, 
Morocco ; 2 AGAP Institut, Centre de Coopération Internationale en Recherche Agronomique pour le Develop., Montpellier, France ; 3 Laboratory 
of Food Legumes Breeding, Institut National de la Recherche Agronomique du Maroc, Settat, Morocco

Rationale:
The limited transpiration trait (TRlim) under high VPD has been suggested to achieve beneficial conservative use of 
soil water under drought stress. TRlim trait has been reported in several crops, including lentil [1,2], wheat [3], and 
chickpea [4]. In cultivated lentil the TRlim trait tests at very high VPD with a breakpoint around 3 kPa. This study 
provides experimental evidence about the evolution of the TRlim traits in cultivated and wild lentils throughout the 
selection pipeline.
Methods:
Sixty-three wild lentil accessions representing the six lentil wild species (L.orientalis, L.ervoides, L.odemensis, 
L.tomentosus, L.lamottei and L.nigricans ), and 22 inbred lines developed from interspecific crosses using wild 
parent were subjected to screening and evaluation of their transpiration response to high VPD.
Results:
Large variation in TR in response to high VPD was recorded among the lentil wild accessions, exhibiting overall a 
lower breakpoint (below 3 kPa) compared to the previous results reported on cultivated lentil genotypes. Most of 
the interspecific lines also showed a VPD breakpoint between 1.6 and 2.9 KPa.
Conclusions & Perspectives:
Wild lentil species express a breakpoint at a much lower VPD than previously reported in cultivated lentil. The 
results reported on the interspecific lines highlight the potential use of wild species in lentil breeding programs 
for the introgression of water saving traits into cultivated lentil. The intensive focus breeding on seed yield and 
attributes, could have led to the loss of water-conserving trait throughout the selection process.

Keywords: Lentil - CRW - TRlim trait - Water-saving trait - Drought - VPD.
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