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Characteristics of Growth and Yield by Planting Density and Mulching Materials
in Salvia miltiorrhiza Bunge
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ABSTRACT : This study was carried out to investigate the variation of growth and yield using different planting densities
and vinyl mulching in S. miltiorrhiza cultivation. Top plant growth was observed in the 30 x 30 cm planting density of S. mil-
tiorrhiza;, plant height, leaves and branches were larger than in the other treatments. Root length, root diameter, and sup-
porting roots of underground part were increased as planting density was wide, and dry root weight was increased in
30 x 30 cm. However, yield was highest at 294 kg/10a in the planting density of 30 x 10 cm. The use of 30-31 cm white and
black vinyl mulching had no significant effect on the plant height of S. miltiorrhiza, as compared to non-mulching. However,
the highest volume of leaves and plant weight was observed in plants using 24.7 black vinyl mulching. Dry underground root
weight was highest in black vinyl mulching at 21.7 g compared to 17.0 g for non-mulching. Yield per 10a increased by 28%
using black vinyl mulching compared to non-mulching. Based on the results of this study, planting density of 30 x 10 cm and
black vinyl mulching are the most suitable in the cultivation of S. miltiorrhiza.
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Table 1. Growth characteristics of top plant depending on planting
density Salvia miltiorrhiza Bunge.

Plant No. .Of Plant  Numberof No. of Top plant
densi seedling . . '
ensity . height leaves  branching weight
(cm) establishment (cm)  (no./plant) (no./plant) (g/plant)
(no./m) P P P
30x10  20.0a 33.3a 18.5¢ 0.9a 34.7b"
30x20 10.0b 34.1a 22.9b 0.9a 59.0b
30 x 30 6.7¢C 38.2a 35.0a 2.5a 89.3a

"Means separation was conducted with by Duncan’ multiple range
test (DMRT) (P = 0.05). Means followed by same letters are not
significantly different.

Table 2. Growth characteristics of underground part depending
on planting density in Salvia miltiorrhiza Bunge.

Plant Root Root  No. of supporting  Dry root
density  length  diameter root weight

(cm) (cm) (mm) (no./plant) (g/plant)
30x10  27.8a 15.6b 5.9b 16.5C
30x20  33.5a 18.5b 7.4b 24.5b
30x30  32.4a 22.1a 10.5a 32.3a

"Means separation was conducted with by Duncan’ multiple range
test (DMRT) (P = 0.05). Means followed by same letters are not
significantly different.
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Variation on yield and seeming characteristics on root according to planting density of Salvia miltiorrhiza Bunge.

A; 30 x 10 cm, B; 30 x 20 cm, C; 30 x 30 cm. *Means separation was conducted with by Duncan’ multiple range test (DMRT)
(P = 0.05). Means followed by same letters are not significantly different.
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Fig. 2. Growth characteristics of top plant according to mulching culture in Salvia miltiorrhiza Bunge.
*Means separation was conducted with by Duncan’ multiple range test (DMRT) (P = 0.05). Means followed by same letters are

not significantly different.
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Fig. 3. Variation on yield and seeming characteristics root according to mulching culture of Salvia miltiorrhiza Bunge.
NM; Non-Mulching, WV; White Vinyl, BV; Black Vinyl. "Means separation was conducted with by Duncan’ multiple range test
(DMRT) (P = 0.05). Means followed by same letters are not significantly different.

Table 3. Growth characteristics of underground part according to
mulching culture in Salvia miltiorrhiza Bunge.

Cover Root Root  No.of supporting  Dry root
culture length  diameter root weight
(cm) (mm) (no./plant) (no./plant)
Non 3092 18.1a 7.8a 17.0¢"
mulching
White 2942 18.5a 7.4a 19.5b
vinyle
Black 3150 203a 8.7a 21.7a
vinyle

"Means separation was conducted with by Duncan’ multiple range
test (DMRT) (P = 0.05). Means followed by same letters are not
significantly different.
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