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Comparative Response to Boron Deficiency

in Barley and Wheat
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Abstract: To determine if boron (B) deficiency, commonly reported to depress grain set in wheat, has the same effect
in barley, two experiments compared three wheat and three barley genotypes at various B levels in sand culture. Plants
were grown with varied levels of added B, from 0 to 10 [AM. Without added B, the genotypes ranged in Grain Set Index
{GSD) from 0 to 93 % for wheat and 0 to 67 % for barley. Boron concentration of the ear and flag leaf at boot stage in
wheat and barley correlated (r=0.8 — 0.9, p <0.01) with the effect of B on GSI. Grain set was the only response to low
B, also measurable in decreased number of grains ear and graing spikelet'l, in wheat. In barley, B deficiency also
depressed the number of spikelets car’ by 23 to 75 % and induced a *rat-tail” symptom of terminal spikelet
degeneration. There was a weak correlation between ear and flag leaf B and the effect of B on ear size in barley (r = 0.47
and 0.37, respectively, p < 0.1). In some barley genotypes, the low B level that depressed grain set sometimes also
delayed ear emergence and depressed the number of ears planf1 but sometimes increased tillering. These results
demonstrate that the phenotypic response to low B is more complex in barley than wheat. Different strategies may be

required for managing B nuirition and different approaches for selecting B efficient genotypes in the two species.
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Table 1 Response in Grain Set Index (%) in barley and wheat to boron supply in sand culture

(Experiment 1).

Added B (IM)

Species/genotype
0 0.1 0.3‘ 5.0

Barley
BRB ¢ 32.2aD 57.5bD 67.6 cC 76.7 AC
BCMU 96-9 23.4aC 24.8 aC 28.4 aB 54.6 bB
CMBL 92029 12.5 aB 13.5aB 22.0bB 41.6 cA
Wheat
Fang 60 94.8 aF 94.4 aF 98.7 aE 98.5 aD
SW 41 67.3 aE 74.6 bE 77.4beD 81.9 ¢cC
Tatiara 0.2 aA 1.9 aA 13.0bA 61.2cB

Effects Genotype Boron GxB

F-test . ok ok

Differences (by LSD p < 0.05) in the same row are indicated by different lowercase letters and in the same column by different

uppercase letters.
** gigmificant at p < 0.01
Y oy ) A A
andnduvelusenlwioitioluss uas
Tusaa
o JY ¢ < 3y, ” 4
Wugisedtazdnaiagaluseuiu
Tazanludrvvesluswazsialduandiadu
Tagf B0 d1unstadiug BRB 9 Hluseululy-
5agegafie 13.2 mgkg T89a9NABWIE CMBL
~ o o = o Al
92029 31 6.9 mgkg UAzUE CMU 969 éi1iga
A 9/ A4 = gl
A0 4.6 mg/kg THAIENARUT Fang 60 HAI M-
uluseululussgefigadie 9.3 mgke 09031

Qs

fotfug SW 41 5 7.5 mgke uasTUS Tatiara § ¢
figafio 38 mg/kg daunnugutues luseulu
529 WU Pnsadiug CMU 96-9 Sinutiudu
vosTusouTusagefigafe 93 mgkg 0easfe
Wutf BRB 9 §i 6.6 mgkg tazsius CMBL 92029
Fusiuifisi Tuseveddiigefe 41 mgkg Tudhn-
MAWUT Fang 60 LAy SW 41 Tanmududuves
Tmauimaq"lmzmﬂmmuﬂa 8.5 uaz 7.8 mgkg
duvus Tatiara Shiigafio 4.9 mgkg (31371 4)
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Table 2 Response in the number of spikelets. ear  in barley and wheat to boren supply in

sand culture (Experiment 1).

Added B (£{M)
Species/genotype -
0 0.1 0.3 5.0

Barley
BRB Y 8.9 aA 9.9 aA 10.0 aA 9.2 aA
BCMU 96-9 20.2 aE - 25.6¢cE 24.0 bE 24.2 bE
CMBL. 92029 13.0 aB 15.0 bCD 15.9 bD 17.6 cD
Wheat
Fang 60 14.3 aC 14.2 aBC 14.6 aBC 14.4 aBC
Sw 41 13.0 aB 13.7 aB 13.9 aB 14.0 aB
Tatiara 15.7 aD 15.8 aD 15.4 aCD 15.6 aC

Effects Genotype (G) Boron (B) GxB

F_test %% %% * %

Differences (by LSD p < 0.05) in the same row are indicated by different lowercase letters and in the same column by different
uppercase letters.

** gignificant at p < 0.01

Table 3 Response of vegetative and reproductive growth in wheat (SW 41) and barley (BRB 9)

te boron supply in sand cuiture (Experiment 2).

Added B (LM B)

GxB

0 10 0 10

Wheat (SW 41) Barley (BRB 9)
Shoot dry weight (g. pot™) 65.4 ¢ 67.2¢ 40.4 b 29.6 a
Tillers. plant” 120 a 9.6 a 32.4b 155a "
Day of ear emergence 569 ¢ 57.3¢ 49.1b 45.8 a *
Spikes. plant ' 7.2 2 6.43 18.8¢ 13.1b ¥
Spikelets. spike 17.6 be 19.0 ¢ 8.9a 16.9b *
Grains. spike” 0.1a 44.5d 27b 16.7 ¢ *
Grain yield (g. pot’) 1.3a 82.6 ¢ 52a 67.2b *
Grain Set Index (%) 0.3a 97.7 ¢ 24.6b 98.0 ¢ *

F-test of genotype by boron interaction, significant level: * p < 0.05, ** p < 0.01. Differences between B levels m each species are

indicated by different lowercase letters (by LSD p < 0.05)
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Table 4 Boron concentration (mg B. kg'l) in ears and flag leafs at booting of barley and wheat

genotypes grown in sand culture at four levels of boron (Experiment 1).

Added B (UM)

Species/genotype
0.1 0.3 5.0
Boron concentration (mg B. kg'I) in flag leafs
Barley
BRB 9 13.2aD 13.4 abD 14.6 beE 15.6 ¢BC
BCMU 96-9 4.6 aA 5.4 abA 6.5bB 8.7cA
CMBL 92029 6.9 aB 7.0 aB) 7.7 aB) 7.7 aA
Wheat
Fang 60 9.3aC 10.9 bC 12.1¢D 16.2dC
SW 41 7.5 aB 7.7 aB 9.3 bC 14.3 ¢B
Tatiara 3.8aA 4.1 aA 4.5 aA 8.1 bA
Boron concentration (mg B. kg’l) in ears
Barley
BRB 9 6.6 aB 9.5bC 12.3¢D 12.8 ¢E
BCMU 96-9 9.3bD 8.5 abBC 8.2 aB 9.3bC
CMBL 92029 4.1 aA 5.0 abA 5.7 bcA 6.1 cA
Wheat
Fang 60 8.5aCD 8.8aBC 9.9 bC 10.4bD
SW 41 7.8 aC 8.2 aB 10.9bC 10.9bD
Tatiara 4,9 aA 5.4 aA 6.4 bcA 7.3bB
Effects Genotype (G) Boron (B) GxB
F-test (ear) NS *x *E
F-test (flag leaf) *k *k *&

Differences (by LSD p < 0.05) in the same row are indicated by different lowercase letters and in the same column by different
uppercase letters. NS = not significant, p < 0.05.

** gignificant at p < 0.01
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