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2. Set-up of the study

Two stations: Jokioinen and Jyvaskyla

Two soil types: Heavy clay and coarse sandy soil

One crop: Spring barley

Variable sowing date

Specific sowing date for each year and both stations
calculated based on temparature limit and soil moisture

criteria

Simulations of water-limited crop growth (i.e.
excluding nutrient limitation) using WOFOST

WOFOST, general

PRODUCTION SITUATION
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1. Crop growth simulation - Modeling
approach of C.T. de Wit School
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WOFOST, inputs and outputs

= WOFOST =

oy MTT
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Total Biomass
production

Crop Yield
Gross Assimilation

Respiration
LAI

Field water balance
(ET, DP, SM)

Yield/biomass
for different N,P,K
Nutrient supplies

Climate scenarios

Reference period 1971-2000
AT: -2, +2,+4,+5,+6,+7
Increased CO2 (560 ppm) with +4,+5,+6,+7

£ MTT
o

Summer precipitation, daily amounts -40%,-20%,+20%,+40%

Varying soil moisture conditions in spring

Set of scenarios applying a weather generator
Changes in variation of T: 1.5 and 2.5 x SD

Variation of summer rainfall, prolonged periods without rain and longer periods of

rainy days with no change of precipitation sum
T+4 and decreased probability of wet days
T+4, +/-20% precipitation, & prolonged periods...

SRES scenarios A1F1 and B1 implemented with HadCM3 model
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3. RESULTS (1)

Jokioinen Clay soil
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3. RESULTS (2)

Jokicinen Sandy soil

1
e I N et I
s e N B
e B W U
e I B SR
1
e o B I s R )
e N B )
1
e B IS S0
e BN N )
|
e s W S Y
...... I I —— A
e I M e 4 b
bomme—[ U T ----- 1 - oA
................ 4 E oA
I B | b
e W
e B i U !
|
e — T
e T T T [eoom
L T pu
Vpeeeee -4 |9l
i L
e [T B =]
I
i s
........ I EE
1
1
T T T T T
noos oons noot nooz 1]

[apew Ap ', ey By] pRid uelo




9/28/2009

3. RESULTS (3)

Jyvaskyla Clay soil

Lanew fp ' ey B4 piaid uiels

|
P W' pE 1 L manpL
- -1 L 1g
TlIHD -4 LY
F---{ - 1 - akA
L 4 - 6A
Fa---L}------ 1 =
el | s 1 LA
F-- J[)------ 1 -9
b=t - - 1 - 5A
F-{-- -l L
[ —H - EA
(N R A | I T— Lz
L -+ - LA
(S 1 L on
m_m‘ﬂ_m -4 - z00¢1
T A L z0091
----uH_u---._ | zoos1
T-ﬂH_H_---._ L 20071
T - Lol
" - - - ol
Fe--L [ -+ -Gl
e B -l
P[] F-H -l
I M 1 -zl
] . E
T I T T T
0008 0ons 000t 000z,

3. RESULTS (4)

Jokioinen Clay soil
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3. RESULTS (5)

Grain yield [kg ha™', dry matter]

Jokioinen, Reference period
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3. RESULTS (6)

Jokioinen, Reference, 200 years synthetic weather

Synthetic weather year
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3. RESULTS (7)

Jokioinen, V7 Jokioinen, V8
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3. RESULTS (9)

1. Jokioinen: Average phenology and shifts under alternative climate change scenarios

'

Sowing date Duration to Total duration
Scenario (day no.) EM (d) EM to MAT (d)
REF 128 10 92
T-2 141 9 112
T+2 122 8 84
T+4 116 8 79
T+7 95 10 78
A1FI 112 9 73
VO 131 9 91
V1 118 13 94
V2 100 19 99
T4New 116 8 93
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3. RESULTS (10)

Jokioinen, heavy clay (ref year 2000)
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@
4. Conclusions and outlook (1)

Lessons from the study

* Most destinct negative effects, (i) in general : A1FlI; (i) clay soil: (V2), T+5,
T+6, T+7, and (a bit less) T+4 comb. with prolonged dry spells without (V5, V6), &
with decreased precip (V7, V8), (iii) on sandy soil: (T6, T7, V7, V8), V2 much less

* CO2 fertilization effect cannot compensate these negative impacts;

* There is huge influence of soil type on results, newly designed cultivar could
only restore yield levels on clay soils

* Most promising adaptation: improved water and nutrient management, and
introduction of new barley cultivars /and or cropping systems! (research needs)

* B4D: no positive effect on cereal production, but high risk for yield reduction

More general /outlook
* Serious gap: Evaluation of regional crop yield model estimates !

* COST 734, current climate: Comparison crop model performance across EU (7
models, 2 cereals,10 sites)

@
4. Conclusions and outlook (2)

Models participating

SPRING BARLEY R in COST 734
sl e comparison:
picide s O ey | ?
. 101 000 —poidgpes v APES
[ B Rl
: v CERES/DSSAT
v CROPSYST
v’ Daisy
v FASSET
v HERMES
v WOFOST

@ Jokioinen obs; @ Jyvaskyla lent
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Supplementary slides (1)

Edit - C:Program Files', WOFDST Control Center CROPDSBARbs560 = |EI|1|

File Edit Mavigate Options
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** green area -l
SLATE = a.@a, a.0eza, * specific leaf area

8.308, a.08835, * as a function of DUS [-; ha kg-1]

6.98, 6.86825,

1.45, 6.8822,

2.80, B.86822
SPA = 8.0808 * specific pod area [ha kg-1]
SSATE = 8.8, 8.8, * specific stem area [ha kg-1]

2.8, 8.9 * as function of DUS

SPAN = 25. t life span of leaves growing at 35 Celsius [d]
TBASE = 6.a@ * lower threshold temp. for ageing of leaves [cel]

#* assimilation

KDIFTE = 8.8, 8.4%4, * extinction coefficient for diffuse visible light [-°
2.8, 8.44% * as function of DUS
EFFTBE = 8.8, 8.48, * light-use effic. single leaf [kg ha-1 hr-1 j-1 m2 s5°
49.8, 8.48 * as function of daily mean temp.
AMAXTE = a.aa, 5h. 88, * max. leaf CO02 assim. rate
1.28, L4y 88, * function of DUS [-; kg ha-1 hr-1]
2.80, 5.088
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@
M&Rfi* weather generator

(freely available on web: www.ufa.cas.cz/dub/wg/marfi/marfi.htm)

M&Rfi weather generator (~ Richardson’s WGEN)
parametric weather generator
generates daily time series

4 surface weather characteristics (though it can do much
more...), which are mostly required as an input to the crop growth
models (including DSSAT crop models):

PREC, TMAX, TMIN, SRAD

each term is generated in three steps:
1. generation of precipitation occurrence ~ 15t — 34 order Markov chain

2. (if the day is wet) generation of precipitation amount: PREC ~ Gamma dist.

3. generation of (SRAD, TMAX, TMIN) ~ AR(1) model

* (M&Rfi = Met&Roll flexible and improved)
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