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Effective Tillering Pattern and Grain Yield on Different
Fertilizer Application Level in Barley

Man Gyun Shin* and Hirosi Kurihara**

ABSTRACT : This study was aimed to provide understanding on the eco-physiclogical re-
sponse of barley tillers as affected by fertilizer application level. Yield and yield contribution
rate of tillers were investigated with the data of field experiments in the former Wheat and Bar-
ley Research Institute of Suwon, Korea from September 1982 to July 1984,

The 50% and 100% increased rates of fertilizer application were compared to the local rec-
ommendation, which is 120 - 90 - 70kg /ha for N-P,0s-K,0, to examine tiller dynamics under di-
verse fertilization scheme., With the increased rates, more mainstem leaves appeared and
more effective tillers resulted from C3, 4P, 41, 2P1 and 3PP. Higher number and yield of
grains per plant were also observed in the increased rates, though the number of grains and
grain yield per ear were slightly lower than the recommended rate. The order of yield contri-
bution by various tillers with the recommended rate and 50% increment was mainstem, 1, 2,
11, 3, 21, 12, 22, 4 and C, but 1 and 11 contributed more than mainstem and 3 with the 100%
increased rate.

Key words : Effective tillering pattern, Fertilizer application level, Eco-physiological re-
sponse, Barley.
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Table 1. Chemical characteristics of soil be-
fore experiment

OM. P,O; Ex. Cation (me/100g)
(%) (ppm) K Ca Mg
2.3 2.8 163.7 0.36 5.51 0.37
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Table 2. Trend of length of main stem and tillers for fertilizer application

Standard 50% fertilizer 10025 fertilizer
increase increase

Main stem and tillers  Number of Average of Number of Average of Number of Average of
tiller stem length tiller stem length tiller stem length

(cm) (cm) (cm)

Main stem 1 76.0 78.8 1 81.4

1st tiller 6 72.0 6 74.6 6 76.9

2nd tiller 14 66.8 17 68.1 17 69.0

3rd tiller 10 59.1 12 61.2 12 61.9

Total /average 31 65.6 36 67.2 36 68.3




Table 3. Trend of leaf number of main stem and tillers for fertilizer application

Standard

50% fertilizer
increase

100%; fertilizer
increase

Number of
tiller

Main stem and tillers Average
number of

leaves

Number of Number of

tiller

Average
number of

Average
tiller number of

leaves leaves

13.0
8.5
6.2
5.3
6.6

Main stem 1
1st tiller
2nd tiller 14
3rd tiller 10
Total /average 31

1 13.5 1
9.0

17 6.5 17

12 5.6 12
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Table 4. Comparisons of number of effective tillers per plant and effective spike for fertilizer

application
Effective tiller (>1grain per spike) Effective spike (>17grain per spike)
Main stem and Standard 50% 100% Standard 50% 100%
tillers fertilizer fertilizer fertilizer fertilizer
increase increase increase increase
Main stem 1 1 1 1 1 1
1st tiller 6 6 [ 0 6 6
2nd tiller 14 17 17 11 15 15
3rd tiller 10 12 12 - 5 5
Total 31 36 36 18 27 27

Table 5. Comparisons of grain number per plant and average grain number per spike of main
stem and tiller for fertilizer application

Grain number per plant Average grain numbaer per spike

Standard 50% fertilizer 100% fertilizer ~ Standard 50% fertilizer 100% fertilizer
increase increase increase increase

Main stem Number Percent- Number Percent- Number Percent- Number Percent- Number Percent- Number Percent-

and tillers of age for of grain age for of age for of age for of age for of age for
grain total total grain total grain  main  grain main  grain  main

grain grain grain stem stem stem

(%) (%) (%) grain grain grain
(%) (%) (%)

Total 646.5 100 8319 100 856.3 100 209 411 231 4.1 237 458
Main stem  48.1 7.4 52.4 6.3 51.8 6.0 481 100 52.4 100 51.8 100
Ist tiller 2045 316 227.8 274 2353 275 348 716 380 725 392 757
2nd tiller 327.4 50.7 4227 50.8 436.7 51.0 234 479 279 475 257 49.6
3rd tiller 66.5 10.3 129.0 155 1325 155 6.7 137 108 206 11.0 21.2

Table 6. Comparisons of grain number of effective spike per plant and average grain number
per spike of main stem and tillers for fertilizer application

Grain number of effective spike per plant Average grain number per spike

Standard 50% fertilizer 1002 fertilizer Standard 50% fertilizer 100% fertilizer
increase increase increase increase

Main stem Number Percent- Number Percent- Number Percent- Number Percent- Number Percent- Number Percent-

and tillers of age for of age for of age for of age for of  age for of  age for
grain total grain total grain total grain main  grain main  grain = main
number number number stem stem stem

(%) (%) (%) number number number
(%) (%) (%)

Total 545.5 100 7764 100 7974 100 303 63.0 288 550 295 56.9
Main stem  48.1 8.8 52.4 6.8 51.8 6.5 48.1 100 52.4 100 51.8 100
1st tiller 2045 37.5 227.8 293 2353 295 34.8 723 38.0 131.9 39.2 757
2nd tiller 2929 53.7 409.5 52.7 421.0 52.8 26,6 553 27.3 948 281 542
3rd tiller - - 86.7 11.2 89.3 112 - - 173 60.1 179 346
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Table 7. Comparisons of seed weight of effective tillers per plant and average seed weight per
spike of main stem and tillers for fertilizer application

Seed weight per plant

Average seed weight per spike

Standard 50% fertilizer

100% fertilizer

Standard 50% fertilizer 100% fertilizer

Main stem

increase increase increase increase

Weight Percent- Weight Percent- Weight Percent- Weight Percent- Weight Percent- Weight Percent-

and tillers of age for of age for of age for of age for of  age for of  age for
grain total grain total grain total grain  main  grain  main  grain  main
(g) grain (g) grain (g) grain (g) stem (g) stem (g) stem
(%) (%) (%) grain grain grain
(%) (%) (%)
Total 21.33 100 27.57 100 28.19 100 0.69 42.3 077 431 078 453
Main stem  1.63 7.6 1.78 6.4 1.73 6.1 1.63 100 1.78 100 1.73 100
1st tiller 6.47 317 7.57 275 7.80 277 1.13 69.4 1.26  71.0 1.30  75.1
2nd tiller 1078 50.6 1392 50.5 14.3¢ 50.9 0.77 474 082 46.1 0.84 48.8
3rd tiller 216 10.1 431 156 433 153 0.22 13.3 036 202 036 209

Table 8. Comparisons of seed weight of effective spike per plant and average seed weight per
spike of main stem and tiller for fertilizer application

Seed weight per plant Average seed weight per spike

Standard 50% fertilizer 100% fertilizer ~ Standard 50% fertilizer 100% fertilizer
increase increase increase increase
Main stem Weight Percent- Weight Percent- Weight Percent- Weight Percent- Weight Percent- Weight Percent-
and tillers of age for of age for of age for of age for of  age for of  age for
grain total grain total grain total grain  main grain main  grain  main
(g) grain () grain () grain (g) stem (g) stem (g) stem
(%) (%) (%) grain grain grain
(%) (%) (%)
Total 18.06 100 25.73 100 26.28 100 112 69.0 09 538 097 56.2
Main stem  1.63 9.0 1.78 6.9 1.73 6.6 1.63 100 1.78 100 1.73 100
1st tiller 6.77 34.5 757 294 7.80 297 1.13 94 126 71.0 122 751
2nd tiller 9.66 535 1349 524 13.83 526 088 539 09 509 092 533
3rd tiller - - 290 11.3 292 111 - - 058 328 059 338
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theory for fertilizer application.
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Fig. 9. Yield contribution of 10 tillers in ef-
fective tiller system for fertilizer ap-
plication,
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