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Effect of Diameter and Length of Root on Yield in
Rehmannia glutionosa Libosch.
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Dong ho Han’, In Myeong Chung” and Jung Il Lee™

ABSTRACT : This experiment was carried out to clarify the effect of root diameter and length on
vield in Rehmannia glutionosa on experimental fields of Chungbuk Provincial Rural Development Ad-
ministration. Emergance date was faster 8 and 10 days with root diameter 3mm and 9mm than that of root di-
ameter 6bmm. Emergance ratio was high in the order of 6mm > 7mn ) 9mm with root diameter, and bolting ratio
was increased in the order of 9mm ) 6mm ) 3mm with root diameter. Leaf length had no differences betwere
root diameter and length, and leaf width had same tendency. Content of inorganic matter such as T — N,
P,0s, K,0, Ca0, MgO was high measuring date was delayed, and higher in root than leaf. Sugar content
was higher in November than in October and had no differences with root diameter, but was more de-
creased as the root length was longer. Yield was increased 9% with root diameter 9mm. Comparing with
root length, yield was higer 5% with 6cm than that of 1, 172kg/10a with 3cm, and decreased 25% with
9cm. And the profitable root was considered root diameter 8ma and root length 6cm.
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Table 1. Physico~chemical properties of the
soil used this experiment

pH  O.M. P, Ex-Cation{me/1008; C.E.C

1oy % (ppm) K Ca Mg me/1008)

57 L7 229 0.22 5.8 0.7 12.3
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Table 2. Growth characters of aboveground part according to the root diameter and length in Rehmannia

glutionosa Libosch

Root Root Emergence Required  Emergence Bolting Leaf Leaf
diameter length days to ratio ratio length width
{mm) (cm) date emergence (%) (%) {cm) ‘em)
3 Jun 7 48 75.6 57.1 21.0 5.9

3 6 May 31 41 87.9 83.0 21.0 6.0
9 Jun 5 46 97.4 89.1 19.9 5.8

Mean Jun 4 45,0 87.0 76.4 20.6 5.9

3 Jun 7 46 77.6 75.5 20.3 5.9

6 6 May 24 34 94.6 91.3 21.3 5.7
9 May 20 30 90.5 92.4 20.3 5.7

Mean May 27 36.7 87.6 86.4 20.6 5.8

3 Jun 15 56 79.0 85.6 19.7 5.8

5 6 Jun 3 44 90.0 89.3 19.7 5.6

) 9 May 30 40 81.9 92.0 19.8 5.8
Mean Jun 6 46.7 83.6 89.0 19.7 3.7
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Table 3. No. of survived leaves and chlorophyll content according to the root diameter and length in

Rehmannia glutionosa Libosch

d'ROOt ]Rooth No. of LxW No.' og Chlorophyll content (me/FW)
lameter engt! Survive Upper part Low part
(mm) (cm) total leaves ) leaves ;)fe le;)f of lepaf
3 32.2 124.0 24,8 1. 48 1. 53
3 6 32.1 126.0 24. 6 1.41 1.55
9 25.5 115.4 24.2 1. 41 1.57
Mean 29.9 121.8 24.5 1.43 1.55
3 32.1 118.7 24.6 1. 33 1.48
6 6 30.0 121.0 23.0 1. 33 1.48
9 24. 4 115.7 22.8 1. 33 1.57
Mean 28.8 118.5 23.5 1.33 1.51
3 28.6 113.9 21.9 1. 48 1.57
9 6 27.8 109. 9 20. 6 1. 48 1. 65
9 21.9 114. 8 20. 4 1. 48 1.73
Mean 26.1 112.9 21.0 1. 48 1.65

* Leaf length X Leaf width
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Table 4. Content of inorganic matter of plant according to the root diameter and length in Rehmannia

glutionosa Libosch

Divi- Root Root Measuring Content of inorganic matter (%)
diameter  length
sion (m) (em) date T-N PO K:0 Ca0  MgO
3 Aug. 5 2.84 0. 60 3.17 0.99 0. 45
3 Oct. 5 1. 69 0.52 2.20 0.68 0.36
6 Aug. b 2. 60 0.52 2.93 0.92 0. 41
Oct. 5 1.65 0.54 1.94 0.78 0. 34
3 Aug. 5 2.89 0.31 1. 42 0.47 0.21
Leaves 6 Oct. 5 1. 90 0. 59 2. 11% 0.65 0.33
6 Aug. 5 2.90 0. 56 2.74 0.95 0. 42
Oct. 5 1.74 0. 53 2.0z 0. 62 0.39
3 Aug. b 2. 86 0. H8 2.79 0. 85 0. 44
9 Oct. 5 1.81 0.53 1. 49 0. 48 0.29
i 6 Aug. 5 2.22 0. 37 1. 82 0.55 0.31
Oct. 5 2. 41 0.61 1. 86 0.76 0.37
3 Aug. 5 0. 65 0.47 1,18 0. 14 6. 20
3 Oct. 5 0.70 0. 47 1.07 0.11 0.16
6 Aug. 5 0.65 0. 50 1.26 0.17 0.19
Oct. 5 0. 66 0. 48 0.94 0.10 0.16
3 Aug. b 0.71 0.48 1.18 0.15 0.20
. Oct. 5 0.59 0.45 0.94 0. 09 0.15
Root 6 - -~ -
6 Aug. 5 0.72 0. 50 1,07 0.17 0.19
Oct. 5 0.78 0.50 1.09 0.13 0.18
3 Aug. 5 0. 67 0. 49 1.00 0. 14 0.16
Oct. 5 0.72 0. 46 0. 94 0.12 0.17
’ 6 Aug. 5 0. 68 0. 48 1. 14 0. 18 0.18
Oct. 5 0.77 0. 50 0.78 0.13 0.15
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Table 5. Content of organic matter according to the root diameter and length in Rehmannia glutionosa

Libosch
Divi- .Root Root Measuring Content of organic matter (%)
. diameter length Total Reduced  Unreduced
sion (mm) (cm) date Starch
{ ) sugar sugar sugar
3 Aug. 5 13.1 9.1 4.0 4.1
3 Oct. 5 17.8 7.8 10.0 4.6
6 Aug. b 20.3 9.3 11.0 3.8
Oct. 5 17.3 7.7 9.6 4.8
3 Aug. 5 16.4 9.3 7.1 4.0
Leaves 6 Oct. 5 25.6 8.7 16.9 4.7
6 Aug. 5 16. 4 10.9 6.5 4.0
Oct. 5 18.0 9.5 8.5 4.6
3 Aug. 5 16. 8 12.2 4.6 3.8
9 Oct. 5 24.5 9.2 15.3 3.9
6 Aug. 5 17.9 9.6 8.3 4.3
Oct. 5 27.1 8.5 18.6 4.8
3 Aug. 5 43.2 3.8 39.4 2.1
3 Oct. 5 47.2 10. 2 37.0 2.0
6 Aug. b 40.3 2.6 37.7 2.0
Oct. 5 42.3 11.7 30.6 2.1
3 Aug.5 g g 4.5 37.8 1.8
Oct. 5 AL 15.7 26.9 2.2
Root b 6 Augs gl 3.8 38.7 18
Oct. 5 414 9.7 31.7 2.5
3 Aug. 5 41.9 4.7 37.2 2.2
9 Oct. 5 42.3 11.1 31.2 2.6
6 Aug.5 41.7 5.2 36.5 1.8
Oct. 5 40.6 13.2 27.4 2.7
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Table 6. Sugar content of root according to the root diameter and length in Rehmannia glutionosa

Libosch
Sugar content (Atago-Brix, 0~32%)
Root Root
Oct. 10 Nov. 20
diameter length
Upper Middle Low Upper Middle Low
(mm) {cm) part of part of

root part part root part part
3 18.0 18.3 17.5 18.3 22.6 21.9
6 16.4 18. 8 18.3 17.1 21.8 21.8

3
9 17.5 19. 8 17.8 19.0 22.2 20.5
Mean 17.3 19.0 18.0 18.1 22.2 21.4
3 18. 8 17.4 17.8 16. 4 20.3 19.1
6 16.5 20.2 17.9 18.0 22.0 21.3

6
9 16.3 17.2 18. 3 17.9 22.6 22.1
Mean 17.2 18.3 18.0 17. 4 21.6 20. 8
3 18.3 18.3 17.9 18.7 21.2 20.5
6 18.0 18.5 18.0 18. 3 22.6 22.2

9
9 18.3 18.3 18. 4 20. 4 22.6 22.3
Mean 18. 2 18.4 18. 1 19.1 22.1 21.7
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Table 7. Yield and yield characteristics according to the root diameter and length in Rehmannia
glutionosa Libosch

Root Root Root » Root No. of Yield
diameter length length diameter , Index
(am) (em) (cm) (am) root g/102)
3 35.6 14.8 7.0 1,180 100
3 6 37.6 15. 4 6.5 1,311 111
9 38.1 12.1 6.9 1,024 87
Mean 37.1 14. 1 6.8 1,171.7 100
3 38.5 14.1 6.5 1,315 111
6 6 42.0 14.7 7.2 1, 367 116
9 41.8 11.7 6.7 998 85
Mean 40.8 13.5 6.8 1,226.7 105
3 36.1 12.8 5.5 1,013 86
g 6 37.5 14.9 5.9 1,140 97
9 37.5 10.3 5.3 487 41
Mean 37.0 12.7 5.6 880.0 75
E:] Total yield of root
field of marketable root 109
108
105
100 100 100 100
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Fig. 1. Yield and quality according to the root diameter and length in Rehmannia glutionosa.
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