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Rendimiento (Mg ha?)
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In Catalonia...
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General farmer belief...

Barley yields are higher, or its components had more
stability, than wheat in severe stress conditions...
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Lopez-Bellido (1982) defined a similar
situation for the south of Europe
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An environmental index from 28.1 to 39.3 mg was explored
for the species
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Grain weight variation was explained by both Maximum Grain Filling
Rate and Duration of Grain Filling for the three species
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Durum wheat presented the highest range explored of
Grain Filling Rate and Duration of Grain Filling
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Bread wheat had similar or more stability than barley in
terms of MGFR and DGF
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Naturally, the problem with lack of yield stability are the
cases in which yield is low (on the other end we see the
same characteristic as favourable and call it
“responsiveness”).

ldentifying traits to select for so that newer cultivars may
maintain responsiveness when the environmental
condition is better than average while reducing yield
penalties in stressful conditions,

and/or

Designing strategies to reduce the penalty imposed by
water stress on yield ... but these strategies may not include
Irrigating in Mediterranean conditions, as opportunities to have
good quality water available are more than limited

would be instrumental for breeding and management
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Mitrogen fertiliser in Southern Aust.

Wheat yield (t ha-)
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As there are only limited or no possibility of increasing
irrigation, N fertilization may be a way to increase the
efficiency in use the limited water and to capture more
resources (fertilizing water-stressed crops may sound
anti-intuitive)
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N fertilization allow increasing grain yield at a particular
level of evapotranspiration decreasing differences between
maximum and actual yields

Adapted from French and Schultz,
(1984) Aust. J. Agric. Res 35; 743-765

Grain yield

Evapotranspiration
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Field experiments in Agramunt We rent farmer fields, and we
sown, and grew the crops using
the usual farm work practices and
farmer’s machines

(Catalonia, Spain)
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Experiments
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EXp.

1V

Specie Sowing date Water regime Nitrogen

(Kgy hal)
carley 16-Nov-04 ~ Rainfed 0 and 200
Bread wheat Irrigated
Barley Rainfed
Durum wheat 28-Nov-05 Irrigated 0-50-100 and 150
Bread wheat
Barley Rainfed

Durum wheat 06-Nov-06 Irrigated 0-75 and 150
Bread wheat
Barley

Durum wWheat 22-Feb-07 Rainfed 0 and 150
Bread wheat
Initial water Initial N (1m depht)
content (mm) | 83 34 (Kgy ha')
1 240 115
11 201 150

1V 153 143
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Rendimiento fertilizado

(Mg ha 1)
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» Simulated experimental conditions:
- Anza and Soissons
- Agramunt, Catalonia (NE Spain)
- 17 continuous growing seasons (1989-2007)

Simulation of attainable yield:

- N availability at sowing:

50, 100, 150, 200, and 250 kg, ha :
- Water availability: rain-fed conditions B4 foc, . &, ¢ w5

ragramunt, spain

gimenells; spain
U N A

Simulation of potential yield:
- N availability: non limiting
- Water availability: non limiting

© 2007 Cnes/Spot Image
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Red de 16 experimentos (localidades x afnos) con fertilizaciones con N
en trigo y cebada en condiciones de secano en diferentes areas de la
cuenca del Mediterraneo
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Merchouclexperimental Station 2007
Rainfe unfertilised | Rainfed fertilised
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Prueba piloto en campos de agricultores en Tunez

Table 1. Crop information for all the experimental cases at sowing time and soil properties.

Mineral N Soil Soil Soil
Sowing Organic in soil bulk bulk bulk
Sowing density matter (%) at sowing density density density
Case Location date Clultivar (kg ha=!) (0-20 cm) (kg N ha=1!) (0-20 cm) (2040 cm) (40-60 cm) pH
l Béja 04 Dec 07 Karim 220 3.0 37 [.25 1.23 [.40 8.00
2 Béja 15 Nov 07 Karim 200 2.9 48 [.38 1.50 [.48 8.15
3 Béja 07 Dec 07 Karim 180 2.8 39 1.50 1.50 [.40 8.20
4 Béja 20 Nov 07 Karim 180 2.8 55 [.35 1.28 [.32 8.30
5 Béja 20 Nov 07 Karim 200 3.2 106 .42 1.45 [.44 8.30
6 Béja 18 Nov 07 Karim 200 3.3 96 1.50 1.45 [.44 8.15
7 Béja 18 Nov 07 Khiar 250 2.7 44 1.38 1.40 1.28 8.00
8 Béja 20 Nov 07 Razak 140 2.9 89 1.28 1.33 [.41 8.10
9 Béja 06 Dec 07 Karim 200 3.1 79 [.43 1.38 [.44 8.00
10 Siliana 15 Nov 07 Razak 180 1.5 41 [.33 1.25 1.25 8.00
11 Siliana 20 Nov 07 Maali 180 1.8 23 1.53 1.32 [.56 8.05
12 Siliana 20 Nov 07 Razak 180 2.1 47 1.54 1.50 1.32 8.15
13 Siliana 17 Nov 07 Razak 160 1.2 48 1.54 1.50 1.32 8.15
14 Siliana 15 Nov 07 Oum Rabi 160 1.8 35 .44 1.31 1.29 8.00
15 Siliana 20 Nov 07 Razak 180 2.0 20 [.25 1.52 1.54 7.95
16 Siliana 10 Nov 07 Karim 160 2.1 34 1.33 1.34 1.42 8.20
17 Siliana 15 Nov 07 Razak 180 2.2 24 [.45 1.55 1.54 8.00
18 Siliana 10 Dec 07 Razak 160 1.6 45 1.24 1.36 [.28 8.05
19 Siliana 05 Dec 07 Karim 180 n.a. 47 [.33 [.26 1.23 8.20
20 Siliana 29 Nov 07 Razak 180 n.a. 33 [.25 [.35 [.33 8.05

Note: Mineral N in soil at sowing represent N availability at 60 cm depth.
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Maxi -aitt viald Rain level of best yield
axamuim grain yie recorded by farmer

achieved by farmers

Rainfall {reported by farmer)
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L
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0 Rainfall (Sept-Jan)
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, Plant density and distribution
Multply by 0-1| —— (observed at field)

5
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0" Light interception
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-
of Subjective incidence

evaluation Average Nowering date

Multiply by [0-1

Estimated anthesis daie‘ —_—

l Estimated attainable grain yield ‘

L

ol Date

Assessment N content ‘k -
13% protein in grain and NHI of 0,75

3%

Average N uptake efficiency in

Divided by 0.6 N uptake efficiency (—_1\_._ Mediterranean experimental conditions
| (Cossani et al. 2007b)
Lequired soil N availability to aveid N -limited yields

)

N in soil
at sowing
time

A

?_\ No leaching was assumed
(consistent with relatively low rainfall)

NatNitMED s recommended IN Fertilization dose |
Gustavo A. Slafer

1. Scheme of the procedure used for N recommendation in each of the 20 fields in which the experiment was .
carried out (for details see text). NHI: nitrogen harvest index. l

*instituci catalana de recerca i estudis avangats.
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Final remarks

* As expected, inter-annual variation in yield was large in the
Mediterranean conditions, whether it is seen at the level of State
(Spain), country (Catalonia), province (Lleida), County (Urgell),
location (Agramunt), or experimental plots

« Variability in yield (and components) was similar in barley and
wheat, and in both species yield penalties are very large when the
year is severely stressful (gap between actual and potential yield
as large as 7-8 Mg ha-1, with potential yields lower then in other,
non-Mediterranean regions

It might be feasible to mitigate the penalties imposed by water
stress through manipulating N fertilization more accurately
(particularly in countries in which cereal production is not
subsidized; even though it might seem unsound to apply N when

the main constraint is water availability (in real crops the Liebig’s law of
the minimum doesn’t seem apply as compensations among resources through
plant acclimations may take place determining that the interplay among factors
IS what does really counts as shown mainly with models by Sadras [2004,
2005] and empirically by Cossani et al. [2010]).
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