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Introduction

To assess performance of genotypes, crop
improvement programs need to evaluate materials
under different environmental conditions. Testing
programs can be more efficient if they can select
testing sites that permit evaluation over a broad range
of environments. What methods and tools can be
used to select such testing sites? We use agronomic
and environmental modeling: Conditions at more than
fifty candidate testing sites were evaluated using data
on climate, soils, crop production and other variables.
For each candidate site, climate information was used

Climate Analysis for prospective
phenotyping trial sites |

1. Data Collection NEEpneagis
Out of almost 30,000 climatologic stations
worldwide, New_LocClim uses the nearest 10
neighboring stations to interpolate for each
user-provided location (FAO, 2005).

2. Data Processing
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GCP Research Atlas

Agricultural information
includes maps of key
GCP crops from IFPRI's
SPAM - Spatial
Allocation Model (You
and Wood, 2006).

The Atlas contains phenotyping e

candidate sites, crop production
10??13019”26 water ba_'aﬂcf- Seasot"a' Va”dall'D" ;'}11 : 2.1 Reference Evapotranspiration (ETo) L2 o data, climate matchipng maps, soil
the growing season. Crop production. sonl 22Rainfall SRR TS Oroving P imigation map and othars.
characteristics and climatic conditions for each 2.3 Length of growing period Cength (days) 90 275
candidate site were derived from digital maps using 2.4 Aridity Index : — Raé?;a'('nf:‘)m) i s —t ]
overlay techniques. A set of existing climate analysis 2.5 Day length and sunshine hours Mean Temperature (°C) 28 26 5 2 i
tools and aresearch atlas have been adapted and N - . Maximum Temperature (°C) 33 35 - e
modified for use by GCP researchers. The information 2.6 Mean, maximum and minimum Minimum Tempe’a‘”’f (0 22 17 A g s
derived from this study will be used to support temperature Solar Radiation(11J/m?) s oToe . -

o - N . PAR(MJ/m?) 864 2853 =k rmame Phenotyping candidate sites and
decisions on the deployment and testing of genotypes 2.7 Solar, photosynthetically active and Net Radiation (MJ/m?) 1064 3136 - other ggggrgaphic information will
in crop improvement programs iati = —

pimp prog net radiation 3 be made available in Google Earth
Spatial Analysis Climatic similarity between stations
Crop water stress - 1
The estimation of water stress at different crop stages and Buffer zones used to B R 0 T ot | The table and figure below show the results of a climate similarity
their effect on total crop productivity help to determine the characterize experimental sites = E - Rt analysis among Valpariso, Chile, and four other stations in
best crop variety for different situations. The simulation of the G Ec - Mediterranean climates. Included are stations with some of the highest
soil water balance is an efficient way to estimate the crop e A N~ . similarity indices in the USA, Australia, and the northern and southern
water stress during the growing season. ol : E:’M"E‘i o TR B R wiE | ;s | extremes of Africa. Temperature and rainfall values are shown
The soil water content in the root zone is simulated using the = o ety Comop L @ om [y 1 M —— ~ | together with the similarity indices calculated using CLIMEX software.
BUDGET simulation model (Raes et. al. 2006a). By keeping ::ﬁrmw“m g % 3% sz; ;;gg g; . T . " - The composite match index (CMI) combines six climate parameters.
track of the incoming and outgoing water at the boundaries of ; prrett N B B I BT i " The corresponding map shows the CMI's for over 2000 weather
the root zone, the water retained in the root zone can be f— e ERC R A stations throughout the world. Higher CMI values indicate greater
calculated at the any moment of the season by means of the T TR MR o s o similarity.
BUDGET model. The actual evapotranspiration to calculate 5t e TR O E R Location Tmin Tmax Rt Tmn Tmax Rtot CMI
the crop water stress can thus be determined. N:u Ly Ay § :Eﬁ :g a‘: ;:: 7:5: Climate EomoIO_QUeS fulr gach Ea"‘s;:?‘s:"c“::i“; gg ggé Eg égz égg Egz §§
Oregorval gt ik % % 1 % = = proposed experimental site uingiela, Soun
PE s h B Lo genolypetestingand  Ssmannonimmes v e N
N " B o o H s o m im o deployment decisions. This model
Sy o B R E R
Seleqtt;on of expenrn.lentall. sn:zs e T W 5 W 1'% considers climate and soil
considers crops, soils, climate . . 2 ©.% 7.2 conditions of the site of interest. -
and socioeconomic conditions in - I B
the surrounding area. An overlay Vo o hama roines HI O - I < 4

analysis was developed to assess
these conditions in buffers of 50
and 100 km radius from each site.

This table shows the area in hectares
of key GCP crops in a buffer of 100 km
radius around each proposed trial site.

The proportional share of the
total area of GCP crops
around the Hyderabad
experiment station in India
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For further information

Please contact Glenn Hyman at CIAT (c.hyman@caiar.org) or Sam Geerts at
KULeuvan (Sam.Geerts@ees kuleuvan.be) More information on this and
related work can be found at:

http: qooqls e
phenotyping-network/Home).
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