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Effect of Cultural Methods on Yield and Yield
Component of Wheat and Barley

Moo Eon Park*, Yong Hwan Ryn*, Yong Woong Ha* and Yooun Il Nam*

ABSTRACT

In order to evaluate the effect of various cultural methods developed during last 30 years on grain yield of

wheat and barley and structure of plant stand for uptake of nutrient and water, solar energy use and com-

petitive capacity with weed, 10 kinds of cultural practices were compared in the clayey upland soil.

Row fertilization is more effective for uptake of N,P and K than rotary fertilization. Weed occurrence was

deeply related with width of non-seeded area in the row and affected yield decrease. Winter injury was more

serious in the cultural practices with thick plant community than in those with isolated individual plant. Root

distribution was more remarkable in drill seeding or broadcasting than row seeding and had positively correlated

with water consumption of barley.
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Fig. 1. Weed occurrence of various cultural practices
observed at heading stage of barley.
I. Conventional row II. Wide-spaced-row
III. Narrow-spaced row IV. Drill (30x5cm)
V. Drill (20x5cm) VI. Broadcasting on high
ridge (120x90cm) VII, Broadcasting on high
ridge (90x70cm) VIIL. Double row on high
ridge (120x90cm) 1IX. Drill on high ridge
(120x90cm) X. Broadcasting.
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Fig. 2. Relationship between weed occurrence and
non-seeded width in row.
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Fig. 3. Relationship between weed occurrence and
grain yield of barley in the various cultural
practices.
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Table 1. Selected physico-chemical properties of soil at the experimental site.

Soil partical size

. pH Available oM Exch. cation (mg/100g) distribt{tion(%) Tex-
Soils (l 5) Pz 05 (%) S Si C ture
’ (ppm) Ca Mg K Na 2- 0.05- <0.002
0.05 0.002 mm
Surface 6.30 144 241 7.41 203 048 0.1 255 519 22,6 SiL
Subsoil 6.90 120 2.10 7.50 1.85 137 0.12 1.2 62.2 36.6 SiCL

Table 2. Changes in dry matter of barley root with soil depth in relation to various cultural practlces

at clayey soil.

Soil depth Dry matter of barley root with cultural practices (g/m*)
(cm) I 1I I v v VI VI VIII XI X
5 56 85 92 76 159 170 118 106 112 94
10 12 13 20 28 51 18 18 14 19 18
15 2 6 12 19 14 13 15 2 2 2
Total 80 104 124 123 224 201 151 122 143 124

1. Conventional row (60x18cm) II. Wide-spaced row (60x30cm) III. Narrow-spaced row (40x18cm)
IV. Drill (30xScm) V. Drill (20x5cm) VI. Broadcasting on high ridge (120x90¢m) VII. Broadcasting
on high ridge (90x70cm) VIII. Double row on high ridge (120x90cm) IX. Drill on high ridge (120x

90cm) X. Broadcasting
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Fig. 4. Root distribution in horizontal direction
with various cultural practices at clayey soil.
I. Conventional row II. Widespaced row
II1. Narrow-spaced row IV. Drill (20x5¢m)
V. Broadcasting on high ridge (120x90cm)
V1. Double row on high ridge (120x90cm)
VII. Drill on high ridge (120x90cm)
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Fig. 5. Relationship between root content and
water consumption of barley in surface soil
for a week.
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Tabale 3. Nitrogen, phosphorus and potassium content of barley plant at tillering stage before winter in

relation to various cultural practices.

Cultural practices

Content in plant (%)

N P,0g K,O
Conventional row seeding (60x18cm) 2.92 0.61 1.78
° Wide-spaced row seeding (60x30cm) 3.10 0.86 1.84
:5_3_,‘“ ?_._-: Narrow-spaced row seeding (40x18cm) 3.86 0.89 1.82
o= Drill seeding (30x5cm) 3.01 0.55 1.86
z ° Drill seeding (20x5cm) 2.92 0.44 1.79
_ Broadcasting _ 3.29 0.57 1.79
~7 77777 7T Broadcasting on high ridge (120x90cm)  : 336 044 184
< % ?-._; Broadcasting on high ridge (90x70cm) 3.35 0.57 1.79
£R 3 Double row seeding on high ridge(120x90cm) 3.67 0.83 1.91
h Drill seeding on high ridge (120x90cm) 3.39 0.77 1.85
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Fig. 6. Killed plants and dead protion of barley leaf

after winter in relation to various cultural
practices.
I. Conventional row II. Wide-spaced row
II1. Narrow-spaced row IV. Drill (30x5cm)
V. Drill (20x5cm) VI. Broadcasting on high
ridge (120x90cm) VII. Broadcasting on high
ridge (90x70cm) VIII. Double row on high
ridge (120x90cm) IX. Drill on high ridge
(120x90cm) X. Broadcasting
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Fig. 7. Changes in the infiltrated solar energy at 11

O’clock during heading stage in relation to
cultural practices.
I. Conventional row II. Widespaced row
111, Narrow-spaced row IV. Drill (30x5cm)
V. Drill (20x5c¢m) VI. Broadcasting on high
ridge (120x90cm) VII. Broadcasting on high
ridge (90x70cm) VIII. Double row on high
ridge (120x90cm) IX. Drill on high ridge
(120x90cm) X. Broadcasting

4 Sty KB A BEEAERY B
el iR EmE, TRE D —Ege &3
mEAT A HAEgolA KEREBRERN KRIE T

| ASE KRl g EMEEE 2R
£ 4% 7k

# 44 U ne T3 Wil sbg Tl T K
BRRERT BEdor 74 22 2 A
Ak

MRe

Table 4, Simple correlation coefficients between
grain yield and yield components of barley

and wheat.
Wheat No. of No. of 1,000
Yield spil.(es grains/  grain

Barley spikes wt,
Yield 1 0.632** 0,235 -0.168
No. of spikes  0.412% 1 -0.167 0.017
No. of grain/ -0.395 0.112 1 0.176
spike
1,000 grain wt. 0.403% -0.264 -0.830%* 1
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Fig. 8. Grain yield and number of spike of wheat
and barley in relation to cultural practices at
clayey upland soil during 3 years. (1980-'83)
1. Conventional row II. Widespaced row
II1. Narrow-spaced row IV, Drill (30x5c¢m)
V. Drill (20x5cm) VI. Broadcasting on high
ridge (120x90cm) VII. Broadcasting on high
ridge (90x70cm) VIII. Double row on high
ridge (120x90cm) IX. Drill on high ridge
(120x90cm) X. Broadcasting.

*Yield index 100=wheat 543 Kg/10a
Barley 339 Kg/10a
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