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J. Introduction

SLU
» Cereals are a major crop in 12000
Europe, and significant gains in terms Yield stagnation?
of yield were accomplished during 10000
the last decades. However, as with = 8000 /\/\/ W/\/
I i < A .
o.ther.major crops wqudW|de, the 2 6000 /\_
yield increment rate is decreasing > “\/ V!
despite optimizations in terms of £ 4000

nutrients management, phytosanitary

2000
conditions and genotypes.
0
b . <
{‘: T Yieldaverage progression 1996 (P value=0.00082) E P(e F? % % g % % 8 g g) 8 g 8 g g 8 g O N < ©
1 1 - T T T
B Ly M DODDDODDODIOODDNDODOOOOOOO OO
74 T YT T T T OT T T T T T T T AN AN NN NN NN
6
5 Cultivar experiments in Sweden (NFTS)
4
3 {
2 {
14 YIELD

0 +— . . = - - ——— —
1940 1950 1960 1970 1980 19%0 2000 2010 2020

Annual evolution of bread wheat yield in France. Source: N.
Brisson et al. / Field Crops Research 119 (2010) 201-212



?’L% Production

. radiation
levels: Yiel temperature
ield crop phenology
defining factors physiological properties
Potential crop architecture
————————————————
. water
Y_[el_d_ nitrogen
_ limiting factors phosphorus
Attainable
——
pests
Yield diseases
_ weeds
reducing factors pollutants
Actual calamities
———

Rabbinge, 1993; van Ittersum and Rabbinge, 1997



J- Drought

« Atemporary decline in water
availability;

* Is a gradually developing event, so a
precise determination of its onset and end
is difficult;

» For crop production, intra-seasonal
limitation is more important than total
precipitation.




J- Objective

» To analyze the drought of 2018 impact on cereals (focus on winter
wheat and barley), so as to understand how does it affects yield.




J- Methodology
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« DSSAT crop model

e Calibration data:

— Field diseases monitoring for phenology
(Jordbruksverkets)

— Yields (Jordbruksstatistisk arsbok 1965-2012)

— Yields (Sortval 1967-2016, Andersson, A.
(2013), NFTS)

e Soll data:
— Sveriges geologiska undersokning/WISE

» Weather data:
— LANTMET and SMHI
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4. Validation 12000

>4 (only for wheat now) A
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Starke |l  13% 0.89 0.02 691 n
Holme 18% 0.16 0.06 913 2000
Kosack 19% 0.15 0.02 1157
Olivin 9% 0.55 0.04 533 0
Ellvis 6% 0.92 0.06 585 0 2000 4000 6000 8000 10000 1200
Observed yield (kg ha'')
TOTAL 16% 0.62-0.04 903
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J Results
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Temperature

« Warmer-than-average conditions were present across much of Sweden during May

2018, with several locations experiencing their warmest May on record;
— Stockholm, a new maximum May temperature of 16.1°C. ———

— On May 30th, 31.1°C in Géteborg.
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Average accumulated 600 - 2016

precipitation during the
cropping season in
Southwestern Sweden
(2016-2018)
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J Effects on crop yield
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 Field data from 1174 2016 2017

experlments Conducted In Sweden .u.: 551 601 638 653 72.8 76.3 B5.1 [ 52 1 63 738 778 828 7.3 507 867 S 155 137
47.7 55.2 60.1 G3.8 GS.4 728 764 854 20.7 523 630 744 778 828 B7.3 S0.0 967 11232 181
b 2016 d 2018 N FTS M6 475 555 60.7 638 686 72.9 76.5 B6.8 251 523 64.0 745 780 B28 B7.4 505 569 (1141 743
etween an ( ) 19,0/ 48.7 55.6 602 64.1 657 730 765 S7.0 27.4 532 6AA 745 7BA 832 B7.4 91.0 %65 1151 244
15.4 483 558 5.7 7i.0 76.6 874 25.9 534 GA4 745 7BA 832 B7.G S1.4 S7.3 1157 251
1 d 1 t 1 t t d t' 1 21.3 483 56.0 30.7 53.4 GA7 74.5 7E4 B33 EE.0 914 97.4 1161 278
In |Ca e a CO n S I S en re U C IO n In 21.6 483 56.1 603 642 698 732 76.8 BE3 33.0 535 647 747 7RG 836 BE3 915 975 280
. 24.4 485 562 603 GA2 700 732 768 BETF 34.9 538 647 748 7B7 838 BRI 916 975 287
the Curre nt IeIdS 24.7 485 56.2 606 GAS 700 734 7G6B BEE 36.2 543 647 748 787 838 EAS 91.6 975 288
y . 24.8 486 56.3 60.7 GAG 700 735 768 BES 36.5 545 65.1 745 7BS B4 BES 920 976 288
26.3 48.7 56.3 60.7 64.6 70.2 73.5 76.9 B9.3 39.8 55.0 65.2 G9.6 75.4 79.0 BA.4 BE.5 2.7 SE.1 283
27.7 455 56.6 608 GAB 70.2 736 77.0 894 A0.4 557 657 627 754 79.1 BAK ES7 923 82 297
27.9 455 56.8 611 65.2 70.3 736 77.0 H9S 41.3 557 653 627 755 792 BAK ESE 927 983 288
29.2 500 56.8 613 653 70.3 737 77.1 %02 42.6 55.7 653 627 757 793 BAS ESE 928 983 288 352 42.5 ATA T3
30.0 503 57.0 ] 42.6 56.7 653 627 757 79.4 BAS ESE 920 SE3

30.2 508 57.2

« Overall, the 2018 yield of winter s sos 4

436 563 654 6%% 757 754 B5.1 BE.8 837 SR
43.7 56.7 656 700 75.7 756 B5.7 BR.S 8315 SRS

319|510 57.5 75.0 924 46.3 565 65.7 70.0 75.7 79.7 85.2 89.0 838 999
H 0 324 511 57.5 762 844 47.0 57.1 655 70.0 76.4 79.6 855 89.1 838 1002
W eat an I I Ia tlng ar ey WaS A) 325515 57.6 FEA 243 450 57.8 66.0 707 76.6 BO.1 855 B9.1 838 1005

338 520 57.6

M 34.6 52.6 57.8

lower than the previous year.
354 525 58.0

355 531 580

35.4 531 58.1

35.4 537 58.2

39.6 533 58.2

40.4 5314 58.4

415 5316 58.7

41.7 537 593

434 538 506

556
45.4 540 5%.7
46.0 540 5%.7

7B.4 852 48.0
78.1 857 48.1
75.4 959 AB.G
78.7 %6.1 AB.G
BD.1 SA2 483
80.7 SR 3 48.5
80.5 S8 3 A58
B0.6 SE.6 A58
80.9 993 50.0
81.2 993 50.2
81.7 1011 50.4
81.0 1029 50.5
82.7 1045 51.0
82.7 106.7 51.1
B2.8 51.2

66.0 703 76.6 BO.1 B5.5 BS.7 S4.1 1006
66.1 703 76.6 BO.5 B5.5 BS.4 S4.3 1008
66.3 704 76.7 BO.5 B5.7 BS.4 S4.4 1011
66.3 70.5 76.% B0.6 BS5.8 BS.6 S4.4 1013
66.3 705 770 BD.7 B5.R RS.7 545 1014
66.3 70.5 770 BO.7 B5.8 BS.7 S4.6 1015
66.4 705 771 BOEB B59 BS.7 S4.7 1019
66.5 710 77.1 BOS B6.1 BS.7 S48 1021
66.6 710 772 BOS B6.1 BS.7 S48 1025
¢ 66.9 714 773 B1.7 B6.2 90.1 852 1030
66.% 715 774 B13 B6.3 90.1 954 1035
67.0 717 774 B14 B6.4 501 054 1039
67.1 718 774 B1S B6.5 90.7 956 1039
67.2 722 776 B20 B6.6 90.7 956 1042
3.1 673 724 777 B0 B6.6 90.3 S6.0 1050

46.7 54.1 5%.8 83.0 823 B6.6 S0.4 56.1 1051
46.7 544 5% 8 Bi.G 51.4 633 675 725 779 BZA4 B6.8 S90.5 9.1 1054
47.1 545 559 Bi.G 51.4 634 680 733 779 B26 B7.0 S0.6 9.7 1058
47.2 55.0 60.0 BAS 51.6 63.6 6B.0 736 778 B27 E7.1 80.6 862 1085
47.3 550 60.1 B4.5 51.% 636 68.1 717 778 B27 B7.1 80.7 %6.5 1101
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Daily total aboveground
biomass of wheat
during the cropping
season in 2016-2018.
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Daily
evapotranspiration
of wheat during the
cropping season in
2016-2018.
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How to adapt?

To cope with high temperatures:

— Breeding: cultivars with higher thermal
sum requirements during the cropping
season OR shorter thermal sums, so they
can have better use of the winter
accumulation of water.

Drought:

— Increase soil water retention capacity:
cover crops, strip till?

— Emergency irrigation?

Implications for fertilization management:
— Reduced capacity to absorb nutrients;

— High accumulation of N in the plant biomass =
high protein levels (e.g. malting barley in 2018);

IMPORTANT: Use appropriate cultivars to ensure crops flower during the
optimal period and have accumulated enough dry matter to intercept all
iIncoming radiation by the time of flag leaf emergence.
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Next steps

Fine calibration of crop models to the

Swedish cultivars and sites;

Modelling the effect of:
— Site (soil characteristics and weather)

— N management (form, amount, number
of applications)

— Cultivar (different thermal sums)
— Precipitation and temperature

Target parameters:

— Yield

— Grain protein content

— Susceptibility to abiotic stresses

Temperature increment (°C)

Precipitationincrerment (%)
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Example for maize: yield changes by
variating temperature and precipitation

according cultivar.

Lana et al, Agron. Sustain. Dev. (2017) 37:30. DOI
10.1007/s13593-017-0442-x
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Final remarks Yiela
defining factors physiological properties

crop architecture

) ) Potential N
« Drought impacted yields by: ; t
: : S| Yield e
— Reducing photosynthesis; limiting factors o
. . . Attainable
— Reducing the absorption of nutrients; . _—
. . N Yield diseases
— Increasing plant temperature; , _ weeds
N reducing factors pollutants
ACtUE:I' | calamities

* High temperatures exacerbate the effect of drought:
— By increasing the evapotranspiration;

— By reducing the length of important phenological stages (such as tillering, stem elongation or
grain filling).
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