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Role of Awns and Leaves during
Grain Filling Period in Barley

Yong Hwan Ryu* and Chang Duk Lee**

ABSTRACT : Experiments were conducted in the research field of the former Wheat and Barley
Research with three barley cultivars, Olbori, kangbori and Suwon 18, which show different
growth characteristics. Relationships between the degree of grain filling and the functions of
photosyn.thetic organs in grain growth post-anthesis were investigated by removal treatment of
awns and leaves.

Stems and leaf sheath contributed to final grain weight invariably with cultivars by 79.2~81.
4%, while the contribution rate of awns and leaf blades varied by different cultivars, Awns
contributed by 11.6~13.8% in “Olbori” and “Kangbori”, and 5.4% in “Suwon 18”. Contribution of
leaf blades was 15.4% for “Suwon 18”7, and 4.8~8.1% for other cultivars, Of leaf blades upper ones
showed a higher contribution rate, Early-maturing cultivars which maintain leaf greenness to the
late phase of grain growth or awned cultivars were considered advantageous in grain filling,
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Table 1. Treatments of deawning and defoli-
ation at flowering date
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Table 2. Treatments of deawning and defoliation at flowering date

Grain Wt.(g /10%grains) Grain filling rate (%) Grain /spike Grain yield (g /10spikes)
Treatment! Olbori Kangbori Suwon 18

(0) (K) (S) 0 K S 0 K S 0 K S
Cont, 37.0 37.2 33.1 92.1 94.6 925 46 57 60 16.5 21.0 19.7
T1 30.4 29.9 26.2 73.8 78.9 75.3 37 46 55 11.1 13.7 14.3
T2 36.0 34.2 28.0 90.5 91.5 875 48 52 56 17.3 17.9 15.8
T3 36.4 35.1 28.9 9.2 92.0 904 45 55 56 16.4 19.4 16.1
T4 36.9 36.5 29.1 91.6 929 90.5 47 53 55 17.3 19.3 16.1
T5 36.4 36.6 31.8 91.9 93.7 92.4 44 60 58 16.1 21.9 18.5
T6 36.7 37.2 31.5 93.1 94.0 92.7 49 58 56 17.9 21.6 17.6
F-vaiue  6.16** 11.23** 4.67* 10.11** 25.90** 3.02* 4.15* 8.22** NS 10.29** 26.73** 0.38*
LSD.05 2.93 2.42 3.42 2.14 3.29 5.10 6.03 4.99 - 2.25 1.69 3.25

01 411 3.39 4,79 3.01 4,61 7.15 8.46 7.00 - 3.15 2.38 4.56

CV(%) 4.61 3.86 6.45 25.88 20.74 28.99 7.50 5.15 6.07 7.87 495 10.73

! T1:Removal of awn and all leaves, T2:Removal of all leaves, T3:Removal of all leaves except flag leaf,
T4:Removal of all leaves except upper two leaves, T5:Removal of all leaves except upper three leaves,

T6:Removal of all leaves except upper four leaves

* ** Significant at the 0.05 and 0.01 probability leavels, respectivcly.,
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Fig. 1. Changes in leaf area with leaf position by heading date, 15 days and 25 days after heading

for three barley cultivars.
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Fig. 2. Changes in leaf-N content by leaf posit
three barley cultivars.
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Fig. 3. Changes in chlorophyll content by leaf position for heading date, 15 days and 25 days after

heading in three barley cultivars.
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Tabte 3. Leaf area and chlorophyll content
available per grain by days from head-
ing for three barley cultivars

Chlorophyll
content available
per grain{ug)

Leaf area available
per grain{cm?)
Cultivar

Days from heading
10 15 20 25 10 15 20 25

Olbori  1.54 1.33 0.87 0.83 118.0 74.8 46.5 38.3
Kangbori 1.97 1.51 1.05 0.56 92.6 56.5 32.9 19.1
Suwon 181.58 1.42 0.78 0.19 82.2 67.2 233 13.5

Mean  1.70 1.42 0.90 0.53 97.8 66.2 34.2 23.6
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Table 4. Varietal differences in area of awn and flag leaf, dry matter weight, chlorophyll content
and nitrogen content of barley at 20th day from heading for three barley cultivars

Area Dry matter wt. Chlorophyll content Nitrogen
Cultivar (cm? /plant) (g /plant) (mg /F.W.g) content (%)
Awn Flag leaf Awn Flag leaf Awn Flag leaf Awn Flag leaf

Olbori 15.4 9.92 0.20 0.039 1.22 2.06 0.95 2.00
Kangbori 19.3 11.64 0.34 0.057 0.93 1.38 0.80 1.40
Suwon 18 12.4 10.51 0.18 0.048 0.79 1.36 0.80 1.85
Mean 15.7 10.69 0.23 0.048 0.96 1.60 0.85 1.75
LSD0.05 2.2 1.92 0.16 0.018 0.34 0.24 NS 0.49
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Table 5. Rate of contributions of the different
parts of plant to the grain weight for
three barley cultivars

Table 6. Rate of contributions of the different
parts of plant to grain filling rate in
three barley cultivars

Culm Leaf position

+ Awn Flag
Sheath leaf

Cultivar 2nd 3rd 4th 5th Total

Culm Leaf position

Cultivar + Awn Flag o4 3.4 4th 5th Total

Sheath leaf

Olbori 8l4 138 24 08 0.8 0.5 0.3 4.8
Kangbori 80.3 116 3.8 24 16 03 — 81
Suwon18 79.2 54 7.3 39 27 09 0.6 154

Mean 80.3 103 45 24 1.7 0.6 03 94

Olbori 79.3 179 1.1 08 0.4 03 0.2 2.8
Kangbori 83.5 135 1.0 0.8 0.5 0.4 03 30
Suwon 18 81.4 13.1 31 20 0.2 01 01 55

Mean 814 148 1.7 1.2 0.4 03 0.2 3.8
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