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Effective Tillering Pattern and
Grain Yield on Different Sowing Depth in Barley

Man Gyun Shin* and Hirosi Kurihara**

ABSTRACT : This study was aimed to provide understanding on the eco-physiological response
of barley tillers as affected by sowing depth. Yield and yield contribution rate of tillers were
investigated with the data of field experiments in the former Wheat and Barley Research Insti-
tute of Suwon, Korea ~rom October 1983 to July 1984,

When barley was sowed in various depth of 1, 3, 5, 7 and 9cm below the ground surface, 13
mainstem leaves appeared by 3 and 5cm treatments, and 11 leaves by 1, 7 and 9cm treatments,
The effective tillers were observed from 8 /0 in 1cm depth, while 10 /0 in 3~5cm depth and 9 /0
in 7cm depth. There was no coleoptile tiller in 7cm depth sowing. Deep and shallow sowings
produced fewer leaves and tillers, as early growth was hindered by deep sowing whereas cold
damage was apparent in shallow sowing. Accordingly, more effective tillers per plant and higher
grain weight per ear were observed in 3~5cm depth sowing. Yield contribution by the tillers
with various sowing depth was as follows: mainstem, 1, 2, 11, 3, 21, 4 and 12. The contribution

of 1P, 13, 2P, 23 and 31 varied with the treatments.
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Table 1. Trend of length of main stem and tillers for seeding depth

lcm plot 3cm plot 5cm plot 7cm plot 9cm plot
Main stem Average Average Average Average Average
and tillers Number of stem Number of stem Number of stem Number of stem Number of stem
of tiller length of tiller length oftiller length of tiller length of tiller length
(cm) (cm) (cm) (cm) {cm)
Main stem 1 76.3 1 82.6 1 80.3 1 86.9 1 82.8
1st tiller 5 75.7 79.1 6 79.7 5 81.7 4 81.9
2nd tiller 8 70.5 14 74.9 14 71.4 9 73.2 8 77.6
3rd tiller 2 64.4 10 65.3 10 63.6 4 62.5 1 63.3
Total /average 16 71.7 31 75.5 31 73.8 19 74.8 14 76.4
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Table 2. Trend of leaf number of main stem and tillers for seeding depth

. 1cm plot 3cm plot 5cm plot 7cm plot 9cm plot
Main stem
and tillers Number Average Number Average Number Average Number Average Number Average
of tiller of leaves of tiller of leaves of tiller of leaves of tiller of leaves of tiller of leaves
Main stem 1 11.1 1 13.0 1 13.0 1 12.5 1 11.0
1st tiller 5 7.1 6 8.5 6 8.5 5 7.5 4 6.5
2nd tiller 8 5.4 14 6.2 14 6.2 9 5.6 8 43
3rd tiller 2 4.6 10 5.3 10 5.3 4 4.8 1 4.0
Total /average 16 6.2 31 6.6 31 6.6 19 6.3 14 5.4
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Table 3. Comparisons of number of effective tillers of main stem and tiller per plant for seeding

depth
. Effective tiller (>1 grain per spike) Effective spike (>16 grain per spike)

Main stem
and tillers lecm 3cm 5cm 7cm 9cm lem 3cm 5cm 7cm 9cm

plot plot plot plot plot plot plot plot plot plot
Main stem 1 1 1 1 1 1 1 1 1 1
1st tiller 5 6 6 5 4 4 6 6 5 4
2nd tiller 8 14 14 9 8 4 11 11 8 7
3rd tiller 2 10 10 4 1 - - - - -
Total 16 31 31 19 14 9 18 18 14 12
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Table 4. Comparisons of grain number per plant and average grain number per spike of main

stem and tillers for seeding depth

Grain number per plant

Main stem 1cm plot 3cm plot

5cm plot 7cm plot 9cm plot

and tillers

Percent Percent

Percent Percent Percent

Number of total Number of total Number of total Number of total Number of total

of grain grains of grain grains

of grain grains

of grain grains of grain grains

(%) (%) (%) (%) (%)
Total /average 340.4 100 673.7 100 702.7 100 501.6 100 437.6 100
Main stem 33.8 9.9 49.4 7.3 49.3 7.0 49.0 9.8 43.6 11.1
1st tiller 141.4 41.6 212.7 31.6 2174 31.0 185.6 37.0 177.5 40.6
2nd tiller 145.8 42.8 341.9 50.8 343.0 48.8 235.6 47.0 198.1 45.2
3rd tiller 19.4 5.7 69.7 10.3 93.0 13.2 31.4 6.2 13.4 3.1
Average grain number per spike

Main stem lcm plot 3cm plot 5cm plot 7cm plot 9cm plot
and tillers Percent of Percent of Percent of Percent of Percent of

Number main stem Number main stem Number main stem Number main stem Number main stem

of grain grain (%) of grain grain (%) of grain grain (%) of grain grain (%) of grain grain (%)
Total /average 21.3 63.0 21.7 43.9 22.7 46.0 26.4 53.9 29.2 60.1
Main stem 33.8 100 49.4 100 19.3 100 49.0 100 48.6 100
1st tiller 28.3 83.7 35.5 71.9 36.2 73.4 37.1 75.7 35.5 73.0
2nd tiller 18.2 53.9 24.4 49.4 24.5 49.7 26.2 53.5 24.8 51.0
3rd tiller 9.7 28.7 7.0 14.2 9.3 18.9 7.9 16.1 13.4 27.6
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Table 5. Comparisons of grain number of effective spike per plant and average grain number
per spike of main stem and tillers for seeding depth

Main stem

and tillers

Grain number of effective spike per plant

lcm plot 3cm plot 5cm plot 7cm plot 9cm plot

Percent Percent Percent Percent Percent
Number of total Number of total Number of total Number of total Number of total
of grain grain of grain grain of grain grain of grain grain of grain grain

(%) (%) (%) (%) (%)
Total /average 282.3 100 562.5 100 566.3 100 455.4 100 409.2 100
Main stem 33.8 12.0 49.4 8.8 49.3 8.7 49.0 10.8 48.6 11.9
1st tiller 130.9 46.4 212.7 37.8 217.4 38.4 185.6 40.8 177.5 43.4
2nd tiller 117.6 41.6 300.4 53.4 299.6 52.9 220.8 48.5 183.1 447

Average grain number per spike

Main stem lcm plot 3cm plot 5cm plot 7cm plot 9cm plot
and tillers Percent of 7 ~ Percent of Percent of Percent of Percent of

Number main stem Number main stem Number main stem Number main stem Number main stem
of grain grain (%) of grain grain (%) of grain grain (%) of grain grain (%) of grain grain (%)

Total /average

Main stem
1st tiller
2nd tiller

31.4 92.9 31.3 63.4 31.5 63.9 32.5 66.3 3.1 70.2
33.8 100 494 100 49.3 100 49.0 100 48.6 100
32.7 96.7 35.5 71.9 36.2 734 37.1 75.7 35.5 73.0
29.4 87.0 27.3 55.3 27.2 55.1 27.6 56.3 26.2 53.9
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Table 6. Comparisons of seed weight per plant and average seed weight per spike of main stem

and tillers for seeding depth

Seed weight per plant

Main stem lcm plot 3cm plot 5cm plot 7cm plot 9cm plot
and tillers Percent Percent Percent Percent Percent
Grain of total Grain oftotal Grain oftotal Grain of total Grain of total
weight weight weight weight weight weight weight weight weight weight
(%) (%) (%) (%) (%)
Total 11.09 100 22.15 100 22.43 100 16.41 100 14.34 100
Main stem 1.12 10.1 1.67 7.5 1.66 7.4 1.62 9.9 1.61 11.3
1st tiller 4,63 41.7 6.95 31.4 7.11 31.7 6.14 37.4 5.84 40.7
2nd tiller 4.72 42.5 11.17 50.4 11.13 49.6 7.63 46.5 6.46 45.0
3rd tiller 0.63 5.7 2.26 10.7 2.52 11.3 1.02 6.2 0.43 3.0
Average seed weight per spike
Main stem lcm plot 3cm plot 5cm plot 7cm plot 9cm plot
and tillers Percent. of Percent of ~ Percent of ~ Percent of ~ Percent of
Gr,alélt main stem  CTAIN  main stem Gr.alkr‘lt mainstem  OTAN  ainstem  GTaIN aiy stem
. we ) wel . wei
wee weight(%) weig weight (%) '8 weight(%) & weight (%) & weight (%)
Average 0.69 61.9 0.71 42.6 0.72 43.6 0.86 53.3 0.96 59.3
Main stem 1.12 100 1.67 100 1.66 100 1.62 100 1.61 100
1st tiller 0.93 82.7 1.16 69.4 1.19 71.4 1.23 75.7 1.17 72.4
2nd tiller 0.59 52.7 0.80 47.9 0.80 47.8 0.85 52.3 0.81 50.1
3rd tiller 0.32 28.2 0.23 13.5 0.25 15.2 0.26 15.8 0.43 26.9
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Table 7. Comparisons of seed weight of effective spike per plant and average seed weight per
spike of main stem and tillers for seeding depth

Seed weight of effective spike per plant

Main stem lcm plot 3cm plot 5cm plot 7cm plot 9cm plot
and tillers Percent Percent Percent Percent Percent
Seed S e eed
weight Of total weight of total wejght of total weight ©f total weight of total
(g) weight (g) weight (g) weight (g) weight (g) weight
(%) (%) (%) (%) (%)
Total 9.22 100 18.44 100 18.51 100 14.91 100 13.43 100
Main stem 1.12 12.1 1.67 9.1 1.66 9.0 1.62 10.9 1.61 12.0
1st tiller 4.29 46.5 6.95 37.7 7.11 38.4 6.14 41.2 . 5.84 43.5
2nd tiller 3.82 414 9.82 53.2 9.73 52.6 7.15 47.9 5.98 44.5
Average seed weight per spike
Main stem lcm plot 3cm plot S5cm plot 7cm plot 9cm plot
and tillers Seed Per‘cent of Seed Per.cent of Seed Per.cent of Seed Pefcent of Seed Per'cent of
weight mamstem wgejght main stem wejght mMmainstem wejght manstem wejght mamstem
(g) weight(%) (g) weight(%) (g) weight(%) (g) weight(%) (g) weight(%)
Average 1.02 91.5 1.03 61.4 1.03 61.9 1.07 65.7 1.03 64.0
Main stem 1.12 100 1.67 100 1.66 100 1.62 100 1.61 100
1st tiller 1.07 95.7 1.16 69.4 1.19 714 1.23 75.7 1.17 72.4
2nd tiller 0.95 85.2 0.89 53.5 0.89 53.2 0.89 55.0 0.85 53.0
j:_ lcm plot j: 7cm plot
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Fig. 8. Relationship between appearance date
of main stem and seed weight per
spike based on synchronous leaf and
tiller theory for seeding depth.
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Fig. 9. Yield contribution of upper 10 tillers in effective tiller system for seeding depth.
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