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Growth and Root Yield as Affected by Polyethylene Film
Mulching, Pinching Methods and Shading Conditions
in Bupleurum falcatum L.

Hyun. Yong-Kwon* - Song. Chang-Khil** + Cho, Nam-Ki **

ABSTRACT

This experiment was conducted to examine effects of different polyethylene
film mulching. pinching methods. and shading level on growth and root yield of
Bupleurum falcatum L. Plant height, leaf length. leaf width, stem diameter.
root length. number of lateral roots and number of branches were fewer in a
polyethylene film mulching than in a non-mulching. In a non-mulching. plant
height was highest at a non-pinching and leaf length. leaf width. root length,
root diameter. number of lateral roots. number of branches were greatest at
the third pinching (25 Aug.) among the pinching treatments. In a polyethylene
film mulching. plant height was highest at a non-mulching and leaf length. leaf
width, stem diameter. root length. root diameter were greatest at the third
pinching (25 Aug.) among the pinching treatments. Characteristics such as
fresh aboveground weight. fresh root weight. dry aboveground weight, dry root
weight were greatest in a polyethylene film mulching and total vield per 3.3m
was greatest in a non-mulching between polyethylene film mulching and
non-mulching. Root yield in a non-mulching was two fold greater than in a

polvethvlene film mulching. and in a non-mulching. was much greater at the
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Table 1. Characteristics of soil before cropping.

Organic Available Total Exchangeable cation(me/100g) CEC Degree

pH matter P.0s N Ca Mg K {me/100g) of base
(%) {(ppm) (%) saturation

5.6 8.5 61.3 0.22 1.2 1.0 0.83 12.89 41.92

Table 2. Maximum. minimum and mean temperature, hour of sunshine and a month
amount of precipitation during the experimental period of 1994, in Cheju.

Month .
. Apr. May June July Aug. Sep. Oct. Nov.
Factor
\Max. temp. 18.6 22.8 24.7 31.2 30.9 26.0 21.7 18.0
\Min. temp. 12.0 15.0 17.9 25.7 24.3 19.8 16.2 11.8
Avg. temp. 15.1 18.8 21.0 28.4 27.9 23.0 18.7 14.8
Pre. (o) 35.5 8.3 114.1 72.3 121.5 47.0 90.4 8.0
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Table 3. Growth characteristics as affected by polyethvlene film mulching and
the pinching methods.

Mulching Pinching Plant Leaf Leaf Stem Root Root Lateral

treatment method height length width thickness length diameter  roots (Bra/nihes)
(A) (B) {em) (em) (cm) (mm) {cm) fem) (no./plant) 'M9P ant
f 909 89 08 4.0 13.8 52 6.8 6.7
a 852 95 09 4.0 14.7 52 73 7.2
ab 761 99 09 4.1 17.6 53 9.4 10.7
Non abc 87 121 11 4.2 22.0 6.1 10.6 11.1
mulching b 80.9 9.0 0.9 3.6 14.7 53 9.0 ,
be 191 09 3.4 16.4 5.4 9.2 8.7
bed 691 95 09 5.4 17.1 5.8 9.4 6.6
Mean 797 97 09 4.1 16.6 55 8.8 8.9
f 792 82 07 3.4 8.6 55 5.7 1.1
a 653 9.0 0.7 3.8 9.4 5.2 6.3 6.6
ab 543 96 0.8 4.2 13.1 5.6 6.7 6.6
Mulching abc 60.2 11.0 0.9 4.2 13.8 5.7 9.1 6.7
b 7.1 7.8 08 4.1 10.0 5.7 6.5 8.6
be 61.7 82 0.7 4.8 10.5 5.7 6.7 8.9
bed 652 87 0.8 3.6 12.7 6.2 7.0 10.2
Mean 65.3 89 08 4.0 11.2 5.7 6.9 74
f 851 86 08 3.7 11.2 5.4 6.3 5.4
a 752 92 08 3.9 12.0 5.2 6.8 6.9
ab 652 98 0.8 4.1 15.4 55 7.5 8.6
Mean abc 69.4 116 1.0 42 17.9 5.9 9.9 8.9
b 760 84 08 3.9 12.3 55 77 9.8
be 694 87 08 4.1 13.4 5.6 8.0 8.8
bed 672 92 08 45 14.9 6.0 8.2 8.4
IoDi000) between mulching 4 g g5 NS NS 07 NS 0.2 0.5
g dcveen pinching 94 g7 NS 03 08 03 0.3 0.5
Interactions AXB 3.4 NS NS 0.4 1.1 NS 0.5 0.7

a‘ Pinching on July 16, b: Pinching on Aug. 5. f: Non treat.
ab: Pinching on July 16 and Aug. 25 (2 times).

bc: Pinching on Aug. 5 and Aug. 25 (2 times).

abc: Pinching on July 16, Aug. 5 and Aug. 25 (3 times).
bed: Pinching on Aug. 5. Aug. 25 and Sept. 14 (3 times).
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Table 4. Fresh and dry weight as affected by polyethylene film mulching and

pinching methods.

Mulching Pinching Fresh ooy Dry Fresh Fresh Dry
treatment method above-g . above-gr Dry root above- X above-  Dry root
) round \\Ie?gi]t ound weight ground \\?e?ght ground weight
fA) (B weight weight weight weight
.. clgiplant) e (g/33m) - .
f 10,22 192 9.89 1.61 340.38 156.83 255.29 117.62
a 12.36 2.53 11.56 2.13 354.98 158.18 266.24 118.64
ah 9.8 3.00 9.73 2.34 266.43 170.82 199.82 128.12
Non ahc 906 402 8.18 3.34 252.65 196.21 183.49 147.16
mulching b 7.94 230 8.72 1.81 31115 119.67 23336 89.75
be 5.85 248 7.01 1.91 283.65 136.46 212,74 102.35
hed 850 2.6l 7.36 2.07 249 62 181.14 187.22 135.86
AMean 954 269 8.92 217 294.12 159.90 22059 119.93
f 11.18 240 10.59 2.09 225.69 63.20 169.27 47.40
a 10.00 294 9.32 2.52 208.10 68.20 156.08  51.15
ab 793 321 7.09 2.75 157.78 70.18 118.34 52.64
Mulching abc 7.13 552 5.97 2.35 144.51 62.82 108.38 4712
b 13.7 2.80 12.99 2.52 275.50 85.03 206.63 63.77
be 1182 4.25 10.66 3.76 210.01 63.09 15751  47.32
bed 999 4.44 9.53 3.77 203.25 85.41 152.44 64.06
Mean 10.23  3.65 9.45 2.82 203.54 71.13 152.66 53.35
f 10.70  2.16 10.24 1.85 283.03 110.02 21228 8251
a 11.18 2.7: 10.44 2.32 281.54 113.19 211.16 84.90
ab 880 3.10 8.41 2.55 212.10 120.50 159.08 90.38
Mean abc 8.09 477 7.08 2.85 198.58 116.01 148.94 7.14
b 1086 2.56 10.85 2.16 293.33 102.35 220.00 76.76
be 10.34  3.37 8.84 2.83 246.83 99.78 185.13  74.84
bed 9.27 352 8.45 2.92 226.44 133.27 169.83 94.61
LS1(0.051 between mulching NS 015 051 0.1 1794 291 1128 227
ethod means <" PInehine 033 029 034 031 2040 875 1163 639
Interactions A# B 0.46 041 0.48 0.44 28.85 12.38 16.44 9.04

a: Pinching on July 16. b: Pinching on Aug. 5. f Non treat.
ab: Pinching on Julyv 16 and Aug.
be: Pinching on Aug. 5 and Aug.
Pinching on July 16. Aug. 5 and Aug .25 (3 times).

abc:

25 (2 times).

25 (2 times).

bed: Pinching on Aug. 5. Aug. 25 and Sept. 14 (3 times).
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Table 5. Growth characteristics of aerial and underground parts under different

shading treatments.

Character

Plant Leaf Leaf

Stem

Root Root Lateral

Shadi height length width thickness length diameter roots Branches
adin (no./plant)
treat (%) {cm) (cm) (cm) (mm) (cm) {em)  (no./plant)

90 1003 16.3 2.0 3.0 3.2 05 20.4 5.1
75 95.0 16.3 1.5 3.1 6.6 0.6 22.4 51
50 92.2 158 1.3 3.6 84 09 24 .4 5.9
35 875 14.8 1.3 3.8 96 1.0 24.8 6.1
Non treat. 83.4 147 1.1 5.5 124 1.3 27.3 8.4
LSD(0.05) 3.0 0.2 NS 0.4 04 0.2 0.9 0.4
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Table 6. Fresh and dry weight of aboveground and underground parts under
different shading treatments.

Charater N ) i Dry

Fresh above- Fresh root aboveground Dry root
. ground weight weight _g] weight
Shandig weight
treat. (%) N (Q/PlAnt) o rmrerre
90 5.20 0.67 2.92 0.34
75 5.50 0.87 2.73 0.53
50 6.82 1.52 3.19 0.84
35 9.80 1.97 4.68 0.97
Non treat. 16.53 3.72 8.14 1.34
LSD(0.03} 0.32 0.42 0.18 0.08
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