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Selection of Native Ground Cover Plants for Sod Culture
in an Organic Apple Orchard
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Abstract - This study was conducted to select native ground cover plants for sod culture in an organic apple orchard by
estimating the effect of three native ground cover plants, Glechoma hederacea, Thymus magnus, and Ixeris stolonifera, on
the soil coverage, time-periodic weed occurrence, fruit characteristics, and soil chemical properties. The plant height of G.
hederace, T. magnus and I. stolonifera were 15.0 cm, 13.4 cm and 7.2 cm, respectively. The dry weight of G. hederace, T.
magnus and 1. stolonifera were 463 kg/10a, 247 kg/10a, and 255 kg/10a, respectively. The plant height and dry weight of G.
hederacea were higher than in the other species. T. magnus and I. stolonifera having relatively lower soil cover rate during
their life cycle produced a lot of weeds in the orchard as compared with the control. In contrast, G. hederacea showed 100
percentage of ground cover in the first year, and maintained high percentage of ground cover in the growing season of
‘Tsugaru’ apple for another 2 years. When the soil was covered with G. hederacea in the orchard for 3 years, the amount of
weed was only 114 kg/10a and number of weeding was also reduced about 33% compared with control as well as the other
species. There were no differences in the tree growth and fruit characteristics between the native ground cover plants and the
control; however, positive effects of native ground cover plants on soil chemical properties were found. In G. hederacea,
available P,Oscontent in soils remarkably increased and was a significant difference among native species. In addition,
cation (Ca, Mg and K) content in soils increased by 39% in Ca, 6% in Mg, and 11% in K at G. hederacea compared with
control. These results suggest that G. hederacea could be advantageous in terms of reducing the amount of herbicide applied
and the labor required for weed control, and controlling soil chemical properties; therefore, it is a good candidate for sod
culture in an organic apple orchard.
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Table 1. Growth characteristics of three native ground cover plants in ‘Tsugaru’ apple orchard

Plant height (cm)  Root length (cm)

Dry weight (kg/10a)

Glechoma hederacea
Thymus magnus

Ixeris stolonifera

2000 2001 2002 Average
450°" 465" 474 463°
290" 250° 200 247°
250 260" 255 255

Mean separation with in columns by Duncan’s multiple range test, 5% level.
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Table 2. Weed occurrence as affected by native ground cover plants in “Tsugaru’ apple orchard

Dry weight of weed (kg/10a)*

Treatment year  No. of weeding

1 2 3 4 5 Total
2000 5 16 194 84 48 6 350
2001 5 20 215 100 55 10 400
Control
2002 5 14 170 74 31 6 295
Avg 5.0 16.7° 193.0° 86.0° 44.7° 7.3 348.3"
2000 5 3 49 38 5 2 97
Glechoma 2001 3 3 - 5 - 4 12
hederacea 2002 2 - 2 - 3 - 5
Avg 33 2.0° 17.0° 14.3° 2.7° 2.0° 38.0°
2000 5 11 111 45 13 22 187
2001 5 13 198 95 70 5 381
Thymus magnus
2002 5 12 195 100 75 7 389
Avg 5.0 12.0° 168.0° 80.0" 52.7° 4.7 319.0°
2000 5 11 181 83 32 5 312
, , 2001 5 13 190 75 30 7 315
Ixeris stolonifera
2002 5 14 170 74 31 6 295
Avg 5.0 12.7° 180.3" 77.3" 31.0" 6.0" 307.3"

“1: May 10, 2: June 10, 3: July 10, 4: August 10, 5: September 10.
Mean separation with in columns by Duncan’s multiple range test, 5% level.

Table 3. Effect of native ground cover plants on tree growth and fruit characteristics of “Tsugaru’ apple

Soluble solid

Treatment Year  No. of shoot Shoot length (cm) Fruit weight (g) contents (°Bx) Acidity (%)
2001 3.6 83.3 244.1 11.8 0.31
Control 2002 42 81.0 257.1 11.7 0.30
Avg 3.90° 82.2° 250.6° 11.8° 0.31°
2001 3.8 79.4 277.4 11.9 0.30
Glechoma 4.1 80.2 268.1 12.2 0.30
hederacea - - ; ; .
Avg 4.0 79.8 272.8 12.1 0.30
2001 4.1 79.4 256 11.8 0.32
Thymus magnus 2002 4 77.5 258 11.9 0.33
Avg 4.1 78.5" 257.0% 11.9° 0.33°
2001 3.7 76.1 269 11.8 0.31
Ixeris stolonifera 2002 43 78.5 261 12 0.32
Avg 4.0° 71.3" 265.0° 11.9° 0.32°

Mean separation with in columns by Duncan’s multiple range test, 5% level.
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Table 4. Effects of native ground cover plants on fruit set of ‘Tsugaru’ apple

Treatment No. of flowers pollinated No. of fruit set % of fruit set
Control 1270 926 72.9"
Glechoma hederacea 1536 1005 719"
Thymus magnus 1232 883 71.6°
Ixeris stolonifera 1205 831 68.9°
Mean separation with in columns by Duncan’s multiple range test, 5% level.
Table 5. Effects of native ground cover plants on soil chemical properties
pH EC OM P,0s Ex. Cation(cmol/kg)
Treatment year
(1:5) (ds/m) (g/kg) (mg/kg) Ca Mg K
00 5.8 0.61° 24° 198" 3.96" 1.51° 0.59°
Control 02 6.0° 0.63" 2 193" 4.04° 1.59" 0.62"
Glechoma hederacea 02 6.3" 0.66" 28" 271° 5.63" 1.69° 0.69"
Thymus magnus 02 6.3" 0.64" 26" 237 5.04° 1.64% 0.64°
Ixeris stolonifera 02 6.2" 0.65" 27" 244 4.64" 1.53¢ 0.67"

Mean separation with in columns by Duncan’s multiple range test, 5% level.
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