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Effects of Water Table Depth in Different Soil Texture on
Growth and Yield of Barley and Wheat

Hong Suk Lee* - Eui Ho Park™ - Hyun Suk Song*** and Ja Hwan Ku*

ABSTRACT : This experiment was performed to characterize the optimum water table level for
the growth and yield of barley(var. Olbori) and wheat(var. Grumil). Olbori and Grumil were grown
in the 550 liter plastic pot filled with silt loam or sandy loam. During the whole growth period, the
water table adjusted to be 20, 30, 40, 50, and 70cm. Higher water table was resulted in the decrease
in plant height and top dry weight, but in the increase of the ratio of top to root dry weight, espe-
cially in barley. This suggested that high water table level affected more the growth of top than that
of root. The number and area of green leaves were decreased as the water table was higher than 30
to 40cm at the late growth period(May 18, 1993). The largest number and area of green leaves were
shown at 50cm of water table in sandy loam and at 70cm in silt loam. As the water table was high,
the leaf chlorophyll content was low. And barley was affected more significantly than wheat by soil
texture. The photosynthetic activity was decreased remarkably at 20cm water table. Heading period
was 2 to 3 and 4 days earlier at the 20cm water table of sandy loam in barley and wheat, respec-
tively. However this earlier heading was not shown in silt loam. Grain filling was accelerated 5 to 7
days earlier in barley and 10 days in wheat grown at 20cm water table. The highest yield was pre-
sent at 50 and 70cm water table. The yield was decreased remarkably at 20cm water table, result-
ing that yield reduction ratio of barley was 71.1% and 72.2%, and that of wheat was 41.0% and
60.0% in sandy loam and silt loam, respectively. High water table decreased the number of spike per
unit area, but increased the seed weight per spike in barley. However, High water table reduced the
seed weight per spike in wheat. There was significant correlation between yield and leaf chlorophyll
content in wheat and barley. Yield was correlated significantly with green leaf area in barley, and
with top dry weight, ratio of top to root dry weight chlorophyll content and photosynthetic activity
in wheat. The optimum water table was 50 to 70cm in wheat and barley. They grew fairly well at
30cm water table of sandy loam, and at 40cm of silt loam.
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Table 1. Texture of the experimental soil

sand silt clay texture (USDA)
44 27 29 clay loam
61 22 17 sandy loam
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Fig. 1. Plant height, top dry weight, and top/root ratio as affected by water table depth in two types
of soil on barely and wheat.
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Fig. 2. Fresh leaf number and area as affected by water table depth in two types of soil on barley

and wheat(May 18).
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Fig. 3. Chlorophyll content as affected by water table depth in two types of soil on barley and wheat.
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Fig. 4. Photosynthetic activity as affected by water table depth in two types of soil on barley and
wheat.
Table 2. Date of heading and ripening as affected by water table depth in two types of soil on bar-
ley and wheat
Barley Wheat
Water
éabﬁl Heading date Ripening date Heading date Ripening date
€p
(em) Sandy silt Sandy  Silt Sandy silt Sandy  Silt
loam loam loam loam loam loam loam loam
20 April 25 April 23  June 3 June 3 May 1 May 5 June 5 June 5
30 27 24 5 5 2 5 7 8
40 28 23 7 7 4 5 11 11
50 28 24 8 10 4 5 13 13
70 27 23 8 10 5 5 15 15
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Table 3. Yield and yield component as affected by water table depth in two types of soil on bar-

ley and wheat

Barley Wheat
Water Yield Ears Grain weight Yielc} Ears , Grain weight
table (g/m*) (No./m?) per ear (g/m’) (No./m’) per ear
depth (g) (g
(cm) Sandy Silt Sandy Silt  Sandy Silt Sandy Silt Sandy @ Silt Sandy @ Silt
loam loam loam loam loam loam loam loam loam loam loam  loam

a

20 26532 244.0° 1874 1531 142" 159
(72'22 (71'12 b b ab b

30 3283 2822° 2438 2322 135 122
(89.4) (822) X C R .

40 3424° 2910° 2626 2608 1300 1.12
(932) (8438) ) ) ) .

50 3674 3368 2896 27210 127 124
(100)  (98.1)

70 3496 3432° 3043 2663 115 129
(95.2)  (100)

a

347.0° 2318 1780° 1845 195 126
(60.0) (41.0) R ) .

4546° 4344 1843° 2283 247 190
(7856) (76.8) i g ) i
5194 4469 2073 23547 251 190
(89.8) (79.0) E N . .
562.4° 5659 2401° 2467 234 229
(97.3) (100) . ) ) ]
5782" 53115 2231 2543 259 209
(100) (939)

b

*A commuon letters are Duncan’s multiple range test at the 95% confidence level

() % to highest yield,

Table 4. Correlation between yield with the ther characters

Crop Solil Plant Top dry Top/root  Fresh leaf Fresh leaf Chlorophyll Photo-
texture height weight ratio number area content synthesis

Barley Sandy 0.860 0.979** -0.809 0.860 0.987** 0.966™* 0.974**
loam
Silt 0.893* 0.869 -0.954* 0.895* 0.985** 0.927* 0.867
loam

Wheat Sandy 0.752 0.881* -0.920* 0.677 0.948* 0.988** 0.967**
loam
silt 0.881* 0.928* -0.882* 0.638 0.752 0.965** 0.955*
loam
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