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QUALITY WHEAT GRAIN

» Background

» Aim

» Methods and results
» Field trials
» Baking test
» Sensory test
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BACKGROUND - BREEDING

i

Assessment of the agronomic and grain quality
characteristics of the accessions

IVILT LN

Accessions that will not be used any further

Suitable for organic
farming and artisan
baking?
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PROJECT: «QUALITY GRAIN OF SPRING WHEAT FOR FOOD
CONSUMPTION - OPPORTUNITIES IN NON-
COMMERCIALIZED NORWEGIAN VARIETIES» 2016-2019

Aim

Preservation and use of a greater genetic diversity of cereals for food

Focus: Accessions of spring wheat from the Norwegian breeding programme
Are they suitable for organic farming and artisan baking?

Target group: The whole cereal value chain
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SELECTION OF VARIETIES FOR FIELD TRIALS

By analysing early growth and their ability to cover soil surface
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SELECTION OF VARIETIES FOR FIELD TRIALS

By analysing early growth and their ability to cover soil surface
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Varieties/accessions from Graminors field trials on organic farms

SB NIBIO 04.03.2020 ‘ -



Variety/accession

Comments

Dala Landhvete

(1940)
(1952)
(1967)
(1972)
(1992)
(1994)
(2012)

Fram Il
Norrgna
Mgystad
Runar
Polkka
Sport
Mirakel

Old and modern varieties
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GNO03503
Seniorita (2014)
GNO06557
GN10603
GN12741
GN12759
GN12760
GN13618
GN14529
GN14649

Selected based on foliage
soil coverage
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= O O

GN12634
GN15621
GN16503

Selected based on organic field trials

N
N

23
24
25

GN17632
GN17633
GN17634
GN17635

New accessions with «soft» gluten

Field trials in Trgndelag in 2017 and 2018

Norskehavet Luless

Umea
Trondheim,” Ostersund

Alesund = Sundsvall

\ Sverige
Nrgo Gavle

Oslo Turku®

]

Bergen-®

Ka[l_étad.

Stavanger® Stockholm

Kristiansand”

Goteborg ilfiar

Danmark

Anbnvalln

25 varieties/accessions
> Plotsof 1,5x8 m

» 2 blocks per field
» 2 sites per year

Registrations:

Growth and health
Yield

Grain quality
Baking quality
Sensory test
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ABOUT THE FIELD TRIALS

» Good quality of the field trials > Good quality of the field trials

» Low yields and bad grain quality due to

> Good yields and grain quality summer drought and high precipitation

» Weeds at hard dough stage: 5 % in autumn
» Some Septoria nodorum > Weeds at hard dough stage: 16 %
» Aphids

s | mia s | e

Yield (t/ha) 2.8
Water (%) 24 21 41 34

Field day 18 July 2017



THE RELATIONSHIP BETWEEN GRAIN YIELD IN 2017 AND 2018

200 o~ » Low correlation between
Mirakel . . .
grain yields in the two
190 GN03503 ® ® G as02 growing seasons
GN13618 @

180 » Some new varieties gave
& @ @ polkka high yields in both
E 170 growing seasons
20
00 —
= 160 » Some old varieties gave
f;' low yields in both
5 150 growing seasons
@ o
> | 120 > High yields of the older

o . ..
GNZE 7034 ® GN17635 varieties Norrgna and
130 Mgystad in 2017
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Yield in 2017 (g/m?)
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YIELD STABILITY OF VARIETIES
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YIELD STABILITY OF VARIETIES
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RESULTS — FIELD TRIALS

Falling number (s}

Oldest varieties:
» Longer straw

> Poorer straw
strength

» Pre-harvest
germination of the
grains

More stabile falling
numbers among the
modern varieties and
accessions

Qo NiBIO

Dala Landhvet
Fram Il
MNorrgna
Maystad
Rumnar
Polkka
Sport
Mirakel
GM03503
Seniorita
GMOB557
GM10603
GMN12741
GM12739
GM12760
GMN13618
GM14529
GM14649
GN12634
GM153621
GM16503
GM17632
GM17633
GMN17634
GM17635

Lodging (%) Straw lenght {cm)
17-117-2 181 182 | 2017 2018
0 113 82

25 350 62 1] 105 84
cofl 62 o 105 81
3 0 3 ] 99 72
3 3 0 0 89 74
3 o 0 0 95 72
4 5 3 0 98 71
0 0 3 0 92 69
of 30 10 0 87 66
5 3 0 0 84 65
0 0 8 0 86 66
1 0 5 ] 81 64
1] 0 0 0 90 70
o o 0 0 84 63
10 v} 0 0 82 70
0 0 0 0 86 73
0 0 1 0 84 61
0 1 B 0 50 68
5 g 15 0 86 64
1 0 3 ] 90 74
o 0 0 0 88 65
o o 2 0 90 68
i) 0 0 0 82 62
8 0 8 0 92 72

171 17-2) 181 18-2

229
304
292

277
293
279
299
302
287
389
381
275
309 Z75EE 299
346 316, 182 236
343 383 165 250

277 299 205
279 217
243 236
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RESULTS — GRAIN QUALITY

Differs among growing
seasons

In general, better grain
filling and larger grains
of the modern varieties

Hectolitre weight (g)

82

80

78

76

74

72

70

68
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......... eeg)
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Rev,
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’Framll 2018
GN17634 @
Mgystad
@Norgna
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Thousand grain weight (g)
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RESULTS — PROTEIN CONTENT

Differs among growing
seasons:

2017: Negative correlation
— dilution effect

2018: No correlation —
drought hampered growth
and uptake

Protein (%)
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RESULTS - PROTEIN

» Low yielding old varieties
had higher protein
content than the modern
varieties, but lower
protein yield

» 0Old varieties had weaker
gluten than the modern
varieties, with some
exceptions among the
modern accessions.

Frotein (%) S05-sed. Spesific SDS3

2007 2018 | 2017 2018 | 2017 2018 |Average
Dala Landhvete 130 139
Fram Il 127 143
Morrgna 10.1 122
Maystad 11.1 133
Rumar 11.1 8130 53 69 48 5.0 4.9
Polkka 11.3 126 57 62 20 49 5.0
Sport 13.7 14.8 62 72 4.5 49 4.7
Mirakel 11.2 128 75 79 6.7 0.2 6.4
GMO03503 11.2° 134 59 74 3.2 3.5 5.4
Seniorita 11.6 13.2 64 73 5.5 5.5 5.5
GMOB557 10.6. 125 i3] 77 6.2 6.2 6.2
GM10603 11.3 14.0 54 71 48 5.1 4.9
GMN12741 11.2° 13.0 63 &8l 2.6 0.2 5.9
GM12759 114 13.7 67 78 59 57 5.8
GMN12760 10,5 14.0 67 80 6.1 3.7 3.9
GMN13618 10.8 119 i2 716 6.7 64 6.5
GM14529 120 13.8 B4 72 53 52 5.3
GM14649 11.5 130 65 13 3.7 61 5.9
GMN12634 124 143 63 &80 2l 5.0 5.2
GM15621 10.8 124 68 74 6.3 6.0 6.1
GM16503 10.7 115 62 68 5.8 39 3.9
GM17632 11.0. 135 64 73 2.8 54 5.6
GM17633 11.5 14.2 61 82 53 58 5.5
GM17634 11.8 13.7 L 65 4.7 4.7 4.7
GM17635 11.5  13.0 L | 65 44 5.0 4.7
Average field 1 11.0) 12.7 58 73
Average field 2 118 139 58 67
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RESULTS - MINERALS

Minerals in grains from 2017:

> The levels were affected of site

iron (Fe) and zinc (Zn) in the old
varieties

Mn and Mo

» Higher contents of phosphorus (P),

» No clear correlation with age of the
other minerals: S, K, Mg, Ca, Na, Cu,

Fe

&n
60
©
50 Y
= L I I il ©
T e® 5 S " I R
n o > 3 D) s @......cennressfuannnesne @
2n -"_: _______________________ T s
? .. ¢ i
=
20
y=0,072x + 28,822 y =0,1921x + 30,19
" R¥= 03283 R#= 0,681
p=0,008 p = 0,000
0 20 40 60 80 100 120
e FeB @ Fel o Linezer (Fe_B)  «eecvvass Linezer (Fe_L)

[ . w
(=] u

o w

[

15
15
10

5

n

0

y = 0,0006x + 0,3537 Y =0,0006x+0,3698
R*=0,390 R*=0,419
p=0,00 p=0,002
20 40 &0 20N AN " -
v sV oV oV AUV &V &y
e P_B @ P_L e Linezer (P_B)  seeeesens Linezer (P_L)
Zn
I I I I ol *
........ PUSIORPPTEILLLE bl
............... o & T
.......... & 1 o RPN S——
...... { PRCITIL Ao
...... .t ©
@
y = 0,0533x + 20,072 y = 0,0678x + 24,273
R*=0,5135 R*=0,3886
p=0,00 p=0,003
20 40 60 80 100 12 140
n_B ® Zn_ L eeeeeeees Lineaer (Zn_B)  +-eveveee Linesr (Zn L

04.03.2020 17



BAKING TEST - SOURDOUGH BREAD

20 varieties/accessions from each of the two field trials in 2017:

» Evaluation of the dough and the bread by Caroline Lind6

» The bread of modern varieties/accessions got the best evaluation

» Old varieties had quality characteristics interesting for produce of specific

products
17TOkoTre Fal- %  SDs-
Sted tall Prot. sed. beddmning deg bedémning bréd
B spénstig och fin Platt bréd med degrand
Dala Landhvete L mjuk, spanstig, stabil  Kompakt, klibbigt inkrdm
B Skor, kort Platt, degrand
Norrena L mjuk och skor Platt, ihopsjunken med degrand
B 229 Lite stabbig, trog och tur Fin form och harmoniskt inkrém forutom degrand
Mﬁystad L mjuk och extensibel Platt och ihopsjunken med kollapsat och degigt inkrdm
B 292 11,4 57 Fin och spénstig platt, kompakt, liten degrand
Polkka 281 11,2 56 mjuk och extensibel mer Lite ligt och kompakt, men bra brod
B 277 10,9 74 Jittefin elasticitet och kcutmarkt, felfritt brod
Mirakel 306 11,4 75 Seg och lite tung men sp Bra hojd, fint och lite tétt inkrdm
B 293 11,0 59 Lite stum och klistrig me Lite lagt men utmérkt inkram
GNO03503 L 282 11,4 58 mjuk, lite instabil Ganska platt men med fint inkrdm
B 279 11,0 63 mjuk, spénstig Fin form och harmoniskt inkrdm
Seniorita L 291 12,1 64 mjuk, extensibel Fin form och inkrdm
B 340 10,8 51 stark och spinstig Fin hojd och fint inkrdm
GN17635 L 338 12,1 51 mjuk, smidig och extensi Bra brod med fint inkrém, ndgot underjist

qC NiBIO

Norrgna

" \\\\\“ v,:‘u\wu“
Mirakel
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IS IT POSSIBLE TO SENSE THE VARIETIES IN BREAD?

TEXTURE:
Firmness
Hardness
Juciness

Y Chewing
resistance
o Doughy

SMELL:
Total smell
Sourish
Vinegar

TASTE:
Total taste
Sourish
> SR A TN - p— Sweet
Tabery M. RS9 Hcer 0 = \Viakel Salt

it EY

Sour
Bitter
Umami
Tasteless

L Polkka -- SRR i ——

ﬂ Nofima



SUMMING UP

Interesting non-comerzialised varieties/accessions:

» Runar (1972): good yields, good breads, shorter

growing season than the main variety on the market
(Mirakel)

» GN17635 and GN16503: good combination of yield
level, grain quality and baking quality

» The legislation provides opportunities for higher
genetic diversity in organic cereal production:

» Heritage varieties (> 10 years)
» Accessions can be used in a “closed system”

» Heterogeneous genetic materials (populations)




<
o
-
<
LLd
-
<
oc
-
O
S
oc
O
L.
-
O
S
e
<
<
L
-




