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Variations of Root and Shoot
Characteristics of Barley Cultivars in Different
Environmental Condition

Gab Soo Choi* Ki Joon Kim,* Yong Woong Ha** and Bong Ku Kim***

ABSTRACT

This experiment was carried out to study the root and the other major agronomic traits of barley cultivars
at the greenhouse and natural conditions for the accelerating of breeding generation. The barley cultivars tested
in this experiment were Kangbori, Olbori and Suwon 18. In early stages, total dry weight of barley was vigorous-
ly increased at the greenhouse condition, whereas it was less increased than that of natural condition after
heading stages.

In dry root weight, it was decreased at natural condition rather than greenhouse condition. The appearance of
harvest dry root weight was at four weeks after heading at natural condition and seven weeks after heading at
greenhouse condition, respectively. It showed different tendency in T/R ratio, indicating the continuous
increased at natural and greenhouse condition, even if there is more or less decrease until tillering stage at

greenhouse condition.
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Table 1. Chemical analysis of experimental
soil used.

OM N P,0; Extractable cation

pH (me,/100g)
(%) (%) (ppm) K mg Na Ca
60 21 015 270 041 032 038 326
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Fig. 2. Chronic change of leaf area of barley
cuitivars under greenhouse and natural
conditions.
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Table 2. Changes of top dry weight during the cultivation period under greenhouse and natural

conditions.
(gram,/ plant)
. March April May June
Cultivars  Treat. —5g= 11 18 26 2 9 20 29 5
Kangbori N 0.71 1.22 1.41 152 161 324 430 6.04 853 618
G 0.20 0.24 1.91 219 241 479 5172 6.50 734 328
Olbori N 1.81 1.20 1.24 140 1.63 4.14 473 5.20 7.56  4.29
G 0.18 024 1.96 2.08 237 458 496 5.46 6.03 430
Suwon N 1.44 1.50 1.53 164 1.80 432 535 6.52 857 556
G 0.17 0.27 1.97 239 295 577 6.13 5.89 533 280
* N : Natural conditons
G : Greenhouse
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Fig. 3. Variations of chlorophyll contents according to the different growth conditions.
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Table 3. Variations of the root activity grown at the greenhouse and natural conditions.
(eg/f.w hr.)

. April ‘May  June
Cultivar Treat 8 26 5 3 50 79 5
Kanebori N 117.0 140.0 110.5 79.8 77.1 40.2 22.0

angbon e} 2520 3475 5480 2443 1470 1100 715
Olbori N 95.0 125.0 92.3 72.3 53.9 35.9 19.0
! G 2530 3205 4578 2005  107.8 7.3 565

s 18 N 88.0 110.0 125.3 928 61.8 383 16.8
uwon G 2251 2495  461.8 2115 1430 1105 625

N : Natural condition
G : Greenhouse condition
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Fig. 5. Correlation coefficient and regression
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Table 4. Changes in the dry weight of barley cultivars grown at the greenhouse and natural con-

ditions.
Kangbori Olbori Suwon 18
Date Treat TDW* RDW*™ TDW  RDW  TDW RDW
March 28 Natural 0.71 0.14 1.18 0.15 1.44 0.21
Greenhouse 0.20 0.18 0.18 0.11 0.17 0.16
April 4 Natural 1.22 0.20 1.20 0.18 1.50 0.21
Greenhouse 0.24 0.16 0.24 0.18 0.27 0.18
April 11 Natural 1.41 0.29 1.24 0.27 1.53 0.25
Greenhouse 1.91 0.25 1.96 0.25 1.97 0.22
April 18 Natural 1.52 0.41 1.40 0.34 1.64 0.37
Greenhouse 2.19 0.28 2.08 0.25 2.39 0.24
April 26 Natural 1.61 0.35 1.63 0.41 1.80 0.47
Greenhouse 241 0.32 2.37 0.26 2.95 0.25
May 2 Natural 3.24 0.73 4.14 0.78 432 0.96
Greenhouse 4.79 0.32 4.58 0.28 577 0.34
May 9 Natural 4.30 0.76 4.73 0.83 5.35 0.71
Greenhouse 5.72 0.33 4.96 0.28 6.73 0.34
May 20 Natural 6.04 0.89 5.20 0.84 6.52 0.95
Greenhouse 6.50 0.33 5.46 0.28 5.89 0.34
May 29 Natural 8.53 0.64 7.56 0.54 8.57 0.54
Greenhouse 7.34 0.28 6.03 0.26 5.33 0.27
June 5 Natural 6.18 0.39 4.29 0.32 5.56 0.48
Greenhouse 3.28 024 4.39 0.23 2.80 0.25

* TDW —-Top dry weight.
** RDW -- Root dry weight.
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Table 5. Yield and yield components under greenhouse and natural conditions.

. Yield / plant No. spikes No. grains 1,000 grain

Variety s (g) /'plant / spike weight (g)
Kangbor, N 42 45 32.8 24.4
ADEROTL - x 2.5 6.4 16.6 29.6
. N 38 49 24.2 35.6
Ofbori 30 56 18.1 2.9
s g N 3.9 5.1 32.0 29.8
uwon G 2.4 53 26.5 . 30.0

N* : Natural condition
G** : Greenhouse condition

y = 0.005x*—0.5062x + 16.5132
r = 0.923** (Kangbori)
y =0.007 x*~0.7338 x + 23.3047
r = 0.908** (Olbori)
y = 0.007 x*—0.7043 x + 22.7091
r = 0.933**(Suwon 18)
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Fig. 6. Regression equation and curve linear cor-
relation coefficients between T/ R ratio
and growing periods in natural condition,
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