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Screening and Utilization of Allelopathic Plants for the Cultural
Practice Improvement in Ginseng(Panax ginseng C.A. Mevyer)
Yang, K.J.,” K.H. Kim** and I.M. Chung**

ABSTRACT

This study was conducted to develop labor and chemical cultural practice improvement for
weed control in ginseng field. Five crop species were screened in vitro and three crop extracts
were sprayed in the test allelopathic effect for weed species.

Methyl alcohol extracts of rice, oat, rye and wheat straw showed inhibitory effect on the ger-
mination of six weed species, Amaranthus retroflexus, Chenopodium album, Arthraxon hispidus,
Digitaria adscendens, Echinochloa crus-galli, and Seraria viridis. Especially, extract of oat straw
was most effective to inhibit the germination of six weed species tested. Also, spraying the ex-
tract solution of rice, rye and wheat straw was effective to inhibit the growth of weeds in gin-
seng field. Ginseng root length, diameter, fresh and dry weight in extract spraying plot were

higher than those of non-treatment plot.
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Table 1. Weed species used in the experiment for allelopathic effect.

Families Scientific name English name Korean name
Amaranthaceae Amaranthus retroflexus Redroot Pigweed H v B
Chenopodiaceae Chenopodium album Goose Foot s o F
Gramineae Arthraxon hispidus Arthraxon = N E
Digitaria adscendens Hairy Crabgrass vl = o
Echinochloa crus-galli Barnyard Grass 7

Setaria viridis

Green Foxtail 7y ol A &
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Table 2. Effect of allelopathic plant extracts on ger-
mination and growth of Raphanus sativus

in vitro.

Plant Total germination Fresh
extracts percentge weight/plant

(%) (mg)

Control 97.50° 91.86*

Rice 50.00° 63.41°

Barley 65.00™ 93.38°

Oat 60.00™ 97.34°

Rye 57.50™ 78.08"

Wheat 45.00° 85.75"

* Values within a column having the same letters
are not significantly different at 0.05 level as de-
termined by least significant difference(LSD).
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Table 3. Effect of plant exiracts on germination and growth of Amaranthus retroflexus in vitro.

Concentration(%, W/V))

Plant extracts

Control
Rice 40.00°
Qat 40.00°
Rye 40.00°
Wheat 40.00"
Rice 26.0°
Oat 26.0°
Rye 26.0°
Wheat 26.0°
Rice 20"
Oat 2.0°
Rye 20°
Wheat 2.0

0.1 0.2
Germination percentage(%) ««««««-w--sresrrrs s inns
38.67" 36.67" 30.00"
40.67° 36.67° 0.00"
44.00° 39.33" 467
4333 44.67" 12.00°
-+ Fresh weight(mg)fplant -« coooreeememon
56.3" 56.0° 369
42.8° 50.0° 0.00¢
413" 38.3% 0.00°
40.3° 45.6" 0.00°
- Dry weight(mg)/plant < erceereerseerni.
29" 3.7 30®
2.6° 2.8 0.0
2.8% 3.2° 0.0°
3.0 3.2 0.0°

least significant difference(LSD).

Table 4. Effect of plant extracts on germination and growth of Setaria viridis in vitro.

- . Concentration{ %)
ant extracts -
Control 0.1 0.2 1
................................. Germination percentage(%) ««+wr--rseerrerreersrrmmran
Rice 33.33" 40,00 43.33" 34.00™
Oat 33.33° 52.67" 34.67° 24.00
Rye 33.33" 50.00" 52.00° 46.00"
Wheat 33.33° 38.67° 39.33" 39.33"
.................................... Fresh weight(mg)/plam
Rice 184.2° 351.1° 341.9° 251.2
Oat 184.2° 405.8° 312.3° 270.1°
Rye 184.2° 316.6" 367.1° 277.6"
Wheat 184.2° 313.6° 331.7° 238.0°
.................................... Dry wcight(mg)/plant
Rice 242" 44.5° 41.7" 37.4°
Oat 24.2° 50.6° 42.0% 310
Rye 242" 44.5° 48.1" 45.2°
Wheat 242° 426" 45.3" 39.0°

* Values within a row having the same letters are not significantly different at 0.05 level as determined by

least significant difference(LSD).
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growth of Echinochloa crus-galli in vitro.

Concentration(%)
Plant extracts =
Control 0.1 0.2 1
................................. Germination percentage(%s) «+-++-e=-rererrerrereerrsennne.
Rice 83.33" 69.33" 69.33" 78.00°
Oat 8333 78.67° 78.00° 67.33°
Rye 83.33" 73.33" 82.00" 69.33"
Wheat 83.33" 77.33" 77.33% 67.33°
.................................... Fresh weight(mg)/plant - «--«exeereeesommniie
Rice 232.3% 290.0" 305.8* 201.8°
Oal 232.3° 249.0" 228.5° 108.7°
Rye 232.3° 255.2" 212.5" 151.9°
Wheat 232.3° 245.1° 218.8" 157.2°
.................................... Dry weight(mg)/plant -« oo
Rice 23.4 24.0° 27.2*° 29.2°
Oat 23.4° 26.5" 24 8% 28.7°
Rye 23.4° 24,0 23.7% 27.3*
Wheat 234 23.5° 235° 26.9°

* Values within a row having the same letters are not significantly different at 0.05 level as determined by

least significant difference(LSD).
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Table 6. Effect of plant extracts on germination and growth of Arthraxon hispidus in vitro.

Concentration(%)
Plant extracts
Control 0.1 0.2 1
................................. Germination percentage(%)
Rice 90.67° 87.33° 84.67° 44.67°
Oat 90.67° 90.67° 80.67° 2.67°
Rye 90.67" 89.33" 87.33" 77.33°
Wheat 90.67° 92.67° 82.00" 5333
.................................... Fresh weight(mg)/plant «+:eroreeoverrmrerineienniene
Rice 116.9" 122.3 112.1° 48.7°
Oat 116.9° 107.3 71.1° 0.0°
Rye 116.9" 103.9® 92.6° 52.2°
Wheat 116.9" 103.8° 100.0° 63.5°
.................................... Dry weight(mg)/plant -+ ----ceemerreremmmmnn.
Rice 11.6° 12.0° 11.4° 12.7°
Oat 11.6° 11.0° 109 0.0°
Rye 11.6° 10.8° 11.1° 118
Wheat 11.6" 11.3° 11.9" 13.0°

* Values within a row having the same letters are not significantly different at 0.05 level as determined by

least significant difference(LSD).
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Table 7. Effect of plant extracts on germination and growth of Digitaria adscendens in vitro.

Concentration(%)
Plant extracts
Control 0.1 0.2 1
................................. Germination percentage(%)
Rice 83.33 84.67° 74.00% 61.33°
Oat 83.33° 86.67° 77.33" 0.00°
Rye 83.33° 84.67° 83.33° 61.33"
Wheat 83.33" 82.67" 88.00" 74.67°
.................................... Fresh weight{mg)fplant -« ---«reveeerevreomniannninnn
Rice 153.1° 180.1° 248.0° 188.7°
Oat 153.1° 177.7° 152.8° 0.0°
Rye 153.1° 160.9° 181.0° 82.5°
Wheat 153.1° 141.4° 106.4° 121.1°
.................................... Dry weight(mg)/plant -« -scesrerememnnnniiinii.,
Rice 10.9° 10.8° 12.5° 14.1°
Oat 10.9° 11.4° 11.9° 0.0°
Rye 10.9° 10,5 11.4° 13.0°
Wheat 10.9° 10.7° 109° 12.4°

* Values within a row having the same letters are not significantly different at 0.05 level as determined by

least significant difference(LSD).
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Table 8. Effect of allelopathic crop extracts on dry
weight of all weed species growing at
field condition.

Plant Dry Inhibition of
extracts weight(g/m’) growth(%)
Control 119.64° 00"
Rice 82.99® 30.6"
Rye 70.94° 40.7*
Wheat 79.36" 337"

Inhibition percentage of growth=
(1-treatment/control) X 100
* Values within a column having the same letters
are not significantly different at 0.05 level as de-
termined by least significant difference(LSD).
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Table 9. Effect of allelopathic crop extracts on gin-
seng root growth at field condition.

Plant Fresh Dry Root Root
extract  weight weight  length  diameter
...... giplant --eo oo gm e
Control 375" 061" 1601 084
Rice 7.62° 1.97° 19.26" 1.18°
Rye 7.24° 1.77° 19.19" 1.15"
Wheat 6.94° 1.85 19.37* 1.18°

* Values within a column having the same letters
are not significantly different at 0.05 level as de-
termined by least significant difference(LSD).

CONTROL

Fig. 1. Effect of allelopathic crop extracts treatment
on ginseng growth.
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