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ABSTRACT

Background: This study aimed to investigate the effect of harvest time on the growth, yield characteristics and loganin content in
Dipsacus asperoides Wall.

Methods and Results: Dipsacus asperoides seedlings were planted within a nursery environment in early May 2015 and harvested
in early, middle and late October 2015, and early November 2015. Harvest time did not result significant differences in the plant
height, stem diameter, branch length, leaf width and aboveground dry weight moreover, no significant differences were observed in
root length, number of roots and root diameter. However, the diameter of lateral roots was greater in the harvests from the late Octo-
ber and period thereafter. The highest values of root dry weight and yield were recorded in early November. Specifically, the yield
significantly increased from 205 kg/10 a (index: 100) in early October to 358 kg/10 a (index: 175) in early November, in terms of
root part weight. Loganin contents of D. asperoides differed significantly among harvest times raging from 0.0766% in early Octo-
ber to 0.1704% in late November, thereby showing an increasing trend in later harvest times.

Conclusions: These results suggest that the optimum harvest time for D. asperoides is early November, when the yield is the high-
est. Harvest time significantly affected loganin contents, which constantly increased from early October until early November.
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A& (Dipsacus asperoidesyS 2YE71%23} (Dipsacaceae) A&ee] Hels guiks, S5, BT 552 X84

o] &3 thad xE o7 gl Ao g o]gum Aoy 2 ol&H Yot P (Kim et al., 1998), Htoll= =
orE &dom EJ-T (KFDA, 2011). ol =&3#  dtolwo] e okejaxrt Bid v At (Zhang er dl,
(Labiatae)ll &3h= & (Phlomis umbrosa)?t 3o] §AF 2003). o]elo= A& A3t ATZE protocatechuic acid,
glo] E&H7E AT F —}U = T/]'“— Folt}. e = caffeic acid, 3,4-di-caffeoylquinic acid % methyl 3,4-di-caf-
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A, TEA, 39, 94 JJr Aol H-arske] (Kwon et 1999), 3}3t= 2] (Kwon et al., 2003) ¥ & FEE9] tj
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Fig. 1. Effects of harvest time on the root yield of Dipsacus
asperoides Wall. Mean values from triplicate separated
experiments are shown. *Means within a column
followed by the same letter are not significantly
different based on the DMRT (p < 0.05).

Table 1. Effects of harvest time on the aerial part growth of Dipsacus asperoides Wall.

. Plant height Stalk diameter Number of leaf Leaf width Dry weight of aerial
Harvest time
(cm) (mm) (no./plant) (cm) part (g/plant)
Early October 59.9 £ 3.2n.s* 55.9 £5.3n:s 49.7 £7.6n.s 15.4+0.8n.s 80.0 £13.9ns
Middle October 62.6 £ 1.3n.s 51.5+2.5ns 47.7£63ns 15.2+1.0n:s 79.8 £12.2nss
Late October 61.5+1.1ns 53.2+3.9ns 47.3+1.5ns 15.1+£0.5ns 71.3 +£3.2ns
Early November 58.2 + 2.6n.s 53.0£2.1ns 49.2+1.1ns 15.2+£0.9n.s 70.6 £ 2.2ns

Mean values £ SD from triplicate separated experiments are shown. *Means within a column followed by the same letter are not significant

based on the DMRT (p < 0.05).

Table 2. Effects of harvest time on the root growth of Dipsacus asperoides Wall.

H . Root length Number of root Root diameter Sub root diameter Dry root weight
arvest time
(cm) (no./plant) (mm) (mm) (g/plant)
Early October 26.6 = 2.1n.s* 11.5+1.2ns 49.1 +3.5ns 12.6 £ 0.6b 24.7 £ 1.6¢C
Middle October 26.2 £ 0.6n.s 11.7 £ 0.6n.s 49.4 £2.2ns 12.8 £ 0.5b 29.0 + 2.6¢
Late October 294 £ 2.1nss 14.4 £ 3.2ns 53.9+2.2ns 149 +0.3a 36.6 + 3.4b
Early November 29.3 £1.3ns 14.9 £ 2.9n.s 532+ 24ns 16.8 £ 1.9a 43.1+2.6a

Mean values + SD from triplicate separated experiments are shown. *Means within a column followed by the same letter are not significant

based on the DMRT (p < 0.05).
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Fig. 2. Effects of harvest time on the root part of Dipsacus asperoides Wall. A; early
October, B; middle October, C; late October, and D; early November.
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Fig. 3. Effects of harvest time on loganin contents of
Dipsacus asperoides Wall. Mean values from triplicate
separated experiments are shown. *Means within a
column followed by the same letter are not significantly
different based on the DMRT (p <0.05).
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