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Abstract. Four cover plants such as Phlox subulata, Glechoma hederacea var. longituba, Sedum midden-
dorffianum and Saxifraga laciniata were evaluated to investigate the effect of companion planting on reduc-
ing soil erosion in Chinese cabbage cultivated highland. The experiment was conducted using lysimeters of
5mx2m (length x width) with 5, 15 and 30% slopes. Companion plants except Sedum middendorffianum
did not interfere with growth of Chinese cabbage. Glechoma hederacea var. longituba and Sedum midden-
dorffianum grew faster than Phlox subulata and Saxifraga laciniata in the early growth stage after trans-
planting, resulting in fast ground covering, but the ground covering by Phlox subulata and Saxifraga
laciniata was delayed because growth suppression by high air temperature during summer season. Soil ero-
sion became severe as increasing degree of slope. Assessments of the four cover plants were conducted in
relation to soil conservation, characteristic of scenery, endurance to the environment stress, plant growth and
weed suppression. From the assessments, Phlox subulata was superior to other intercropping crops tested for
reducing soil erosion in highland cultivation of Chinese cabbage.
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Fig. 1. Cover plants and lysimeter used in the experiment.
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A: Sedum middendor/fianum, B: Saxifraga laciniata, C: Phlox subulata, D: Glechoma hederacea var. longituba.
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Fig. 2. Changes in plant height, leaf width, and number of leaves of cover crops intercropped with Chinese cabbage. *See the

Fig. 1.
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Fig. 3. Changes in ground coverage of cover crops inter-
cropped with Chinese cabbage. “See the Fig. 1.
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Fig. 4. Changes in coverage of Chinese cabbage intercropped with/without cover crop and coverage of Chinese cabbage plus

cover crop. (A: with cover crop, B: without cover crop).
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Table 1. Rate of survival and state of top of four cover
crops after wintering in Daegwallyeong highland.

Rate of survival ~State of top of

Cover crop o

(%) cover crop
Sedum :
middendorffianum 100 winter bud
Saxifraga laciniata 15 dried
Phlox subulata 100 discoloration
Glechoma hederacea 100 dried

2 et JERET i) o3t M) HEE ¥
3k gl o3 FoEn. 2o AL} wet
G HEZ o771z FHtEAulTelA ex
710l 2EEe] o] WE ybH, 31.27)0f) AALTI}
Hy Mo} Adgeols HEE 7} o).

Table 1 B Fig. 5= SHRIE9] A% U389l
4T F AEE L AP FEE VeRd Rolt) A
Hojole ALHAT AT Aot o] B-Eo]
A =1 AEA S AT o= Ax fR|EEY §
&, 7V I-EE BHE AFE7A 9] A 453}
U AEdle AT iR A8 YEolE A
28 Vo1, 7HEEEL JEEd 48] Sl o)
BExrt F5dhd Aedel xpdRr) Hds) wAlEl]
o} HolAT 227 AFo] Bt ALl A
AEHA A&o] SFEAT ALl APt A
o] IR B ojE} 9% F AFET 15% G50
k.

Fod - AT - AES

ostem

Glechoma
hederacea

Sedum Saxifraga Phlox
middendorffianum Jaciniata subulata

Fig. 6. Cut strength of leaf and stem of four cover crops.
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Fig. 5. States of four cover crops by the time of year in Daegwallyeong highland. (A, B, C, D see the Fig. 1).
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Fig. 7. Comparison of plant height of Chinese cabbage and
four cover crops.

(A: with cover crop, B: without cover crop)
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Fig. 8. Amount of total nitrogen absorbed by Chinese cab-
bage and cover crops in the sloped land they were culti-
vated as mixed crops.

“Parenthesis is the index as the amount of nitrogen
absorption of cover crops devided by that of Chinese cab-
bage.
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Fig. 9. Runoff as affected by slope of upland in Chinese
cabbage cultivated highland intercropped with cover
crops(A, B, C, D see the Table 1). Area of plot: 10
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Fig. 10. Daily changes in air temperature, soil temperature
and relative humidity below canopy of Chinese cabbage
with/without cover crop in Daegwallyeong highland from
21th Jul. to 10th Aug. 2005. *A: Chinese cabbage, B:
Cahinese cabbage with cover crop.
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Table 2. Occurrence of plant desease and insect in cover
crops intercropped with Chinese cabbabe in Daegwally-
eong highland.

Occurrence of  Occurrence
plant desease of insect

Sedum middendorffianum ++ (Graymold)  + (Moth)
Saxifraga laciniata ++(Graymold) ++ (Aphid)
Phlox subulata - -
Glechoma hederacea - -

Cover crop

++, +, - more or less occurrence, no occurrence, respec-

tively.
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Fig. 11. Average head weight of Chinese cabbage as
affected by cover crop intercropping.
“Parenthesis is the index as the average head weight of
Chinese cabbage with cover crop devided by that of Chi-
nese cabbage(control).
*Transplanting date of Chinese cabbage :
2005.
Harvesting date of Chinese cabbage : 25th of Aug. 2005.
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Table 3. Stong and weak point of cover crop intercropped with Chinese cabbage in Daegwallyeong highland.

Cover crop Stong points Weak points
Sedum middendorffianum -Rapid growth -Weakness by physical stress and sickness
-High coverage -Low coverage during winter
-Ventilation restriction
Saxifraga laciniata -Better growth during fall -Poor growth during summer
-Coverage of broad leaf -Withering of top plant during winter
-Sickness and spread of aphid
Phlox subulata -Yearround soil covering -Slow growth
-Better scenery during spring
-High hardyness
Glechoma hederacea -Better growth, Low plant height -Low coverage during winter
-High procreative
-High hardyness

-high resistance against plant desease

Table 4. Evaluation of cover crops intercropped with Chinese cabbage in highland by matrix analysis.

Sedum Saxifraga Phlox Glechoma
Division Evaluation factor Additional middendorffianum laciniata subulata hederacea
alue Grade* Mark Grade Mark Grade Mark Grade Mark
Growth Light competition 0.08 4 0.32 5 0.40 5 0.40 5 0.40
Nutrient competition 0.05 4 0.20 5 0.25 5 0.25 3 0.15
Ventilation in canopy 0.05 2 0.10 5 0.25 5 0.25 3 0.15
Propagation 0.08 2 0.16 5 0.40 1 0.08 5 0.40
Growth speed 0.03 4 0.12 3 0.09 2 0.06 5 0.15
Durability ~ Press stress 0.09 1 0.09 2 0.18 5 0.45 4 0.36
Cold stress(winter) 0.03 2 0.06 1 0.03 3 0.09 1 0.03
Warm stress(summer)  0.08 3 0.24 2 0.16 4 0.32 5 0.40
Shading 0.04 3 0.12 5 0.20 5 0.20 4 0.16
Plant desease 0.04 2 0.08 1 0.04 5 0.20 5 0.20
Insect 0.04 4 0.16 3 0.12 5 0.20 5 0.20
Scenery Scenery 0.09 2 0.18 2 0.18 5 0.45 2 0.18
Conservation Soil conservation 0.08 4 0.32 2 0.16 4 0.32 5 0.40
g)?l:egﬁffopping mey 003 3 009 4 012 5 015 5 015
(Cd‘l’l‘;f;gg; opping time) 08 3 0.24 1 008 5 040 3 024
Others Green manure 0.03 2 0.06 2 0.06 1 0.03 3 0.09
Weed suppression 0.04 2 0.08 2 0.08 3 0.12 4 0.16
Economical efficiency  0.04 2 0.08 1 0.04 3 0.12 5 0.20
Total 1 2.60 2.84 3.99 3.97
Order 4 3 1 2

Grade value 1: worst, 2: bad, 3: normal, 4: good, 5: best.
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