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Studies on Morphological and Physical Characteristics of Wheat
and Barley Culms under Different Cultural Conditions

1. Effects of Top-Dressing Time of Nitrogen on Morphological and
Physical Characteristics of Barley Culms.

Hong Suk Lee and Chang Whan Cho
College of Agriculture Seoul National University. Crop Ezperiment Station

Summary

This experiment was conducted to study the effects of nitrogen top-dressed at the different
"growth stages on the morphological and physical characteristics of barley culm.

The results obtained are summarized as follows:

1. By top-dressing of nitrogen in March, each internode length from the third to the fifth
internode was shortened, and total fresh weight of the top, dry weight per unit culm, inside
or outside culm diameter and thickness of culm were increased. Therefore these character-
istics related to lodging indicated the beneficial changes for lodging resistance by top-
dressing of nitrogen in March.

2. Both weight of culm at breaking and bending moment of culm at breaking, expressing
lodging resistance of culm, were increased in the plots of nitrogen top-dressed in March.
Accordingly lodging resistance became higher by top-dressing of nitrogen in March.

3. Both section modulus and secondary moment of inertia, expressing bending stiffness of
culm, were increased by top-dressing of nitrogen in March. Accordingly lodging index,
expressing comprehensive lodging resistance, became low by top-dressing of nitrogen in
March.

4. Both spike weight and grain yield were increased by top-dressing of nitrogen in March.
Consequently we came to the conclusion that the suitable top-dressing time of nitrogen was
in March.
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Table 1. Top-dressing time of nitrogen.
Treatment No. t(;lg-igfe;sfing b?f%'r: fhgzgisng R(’mc(l)regsfinlgjasal to%itrigss?fxg
days % %
1 — — 100 0
2 Feb. 20 84 50 50
3 Feb. 28 76 50 50
4 March 10 66 50 50
5 March 20 56 50 50
6 March 30 46 50 50
7 April 10 35 50 50
8 April 20 25 50 50
9 April 30 15 50 50
10 May 10 5 50 50
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Table 2. Effects of top-dressing time of nitrogen on some morphological characteristics
related to lodging resistance of barley.

Internode length

Time of | Culm |~ welght | g | Weipht | Outide | e | Thick
top-dressing | length | (o0 | 50g | 3rd | ath | 5th o 1op IPEE, WY spike |diameterldiameter| culm

om om on om om onm g g g mm mm mm
Basal only 67 32 13 11 8 3 7.55 0.16 3.00 4.84 3.44 0.70
Feb. 20 77 33 17 13 9 5 |10.95 0.18 3.97 5.09 3.51 0.89
Feb. 28 72 33 15 10 9 5 9.17 0.17 3.48 4.57 3.05 0.76
March 10 66 33 15 11 6 1 ]10.97 0.21 3.76 5.09 3.75 1.07
March 20 64 31 16 8 7 2 9.53 0.25 3.92 ) 4.99 3.55 0.72
March 30 67 30 14 11 9 3 | 10.39 0.22 3.76 : 5.25 3.51 0.87
April 10 57 28 12 7 6 4 7.35 0.19 2.82 I 4.03 2.71 0.61
April 20 59 30 10 10 6 3 7.16 0.18 2.82 4.70 3.26 0.72
April 30 58 27 12 8 8 3 6.70 0.19 2.53 4.19 2.81 0.64
May 10 55 26 11 8 7 3 6.07 0.17 2.42 3.95 2.85 0.55

* Drymatter weight per 10cm of the third internode
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Fig. 1. Effect of top-dressing time of nitrogen on
weight of culm at breaking and bending
moment of culm at breaking in barley culm.
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Fig. 3. Effect of top-dressing time of nitrogen on
lodging index of barley
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Fig. 2. Effect of top-dressing time of nitrogen on
section modulus and secondary moment of
inertia in barley culm.
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