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Eftect of Plowing Depth on Growth and Tuber Yield
in C. auriculatum Introduced from China

Sang Young Nam', Min Ja Kim, In Jae Kim, Jeong Kwan Lee, Chang Woo Rho, Tae Yun, and Kyeong Beom Min
Chungbuk Province ARES, Cheongwon 363-880, Korea.

ABSTRACT : Fields experiments were conducted to investigate the effect of various tillage depth (TD) on productivity and
quality of C. auriculatum Royle ex Wight from 2005 to 2006. The length of vine was elongated in lower TD treatments as
50 cm longer in 10 cm TD than 30 ¢cm TD, and stem diameter and dry weight had increased in the lower TD. Length, width,
and weight of leaves showed the quantitive growth in the lower TD treatments, but the chlorophyll content had increased in
the deeper TD treatments. Root number and length had increased in the deeper TD treatments, but the root diameter and
decomposed root was increased in the deeper TD. The total yield of root showed the increasing tendency in the deeper TD
treatments as 6.2 ton/ha in 10 cm TD and increased as 7~9% in the 20 cm TD treatments.

Key Words : Medicinal Crop, C. auriculatum Royle ex Wight. Fallow Method, Tillage Depth
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= W Ae] MBS QJBiA] olg-uiE dheF
T Z7HAE Ao gsli AuisriE BES
AEE YAske Ao| vigAE it Y] A7IHL e
W L ojP Ao Uik U APEF= T3] v]eksle
ek W AFYER QAT I AEUT B, e
= St AektARA R FAlE FE kAo, =z}
A SX2THE 7IEAER 3K Ut sk Wee e
‘2% Cynanchum wilfordii Hemsley ({71213 Asclepia-
daceae)®] HolHel’= Ao oH, FEdM= EUE ¥
SUEZRE (C auriculatum Royle ex Wight), 99 o]
A% W F il B8EI QY (Shan er al., 2005),
A, 73, 9 2 BAH 5 kgt 1o s est o
Eof ¥i7ieko = de] o8I Aok (HS A, 1999).
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&3} =Fgo] Ho] &g Bl oflg} o] wol F7)
oA AHElS 7)ul3te] P, 19903 Zule)] gkido] =
2 H2QERT (195 D)e] F02RY =YHEA o
F2e] w7l E2F Al BeSE&xFe] A= =
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AAAE (Kim, 2006), AJHA-2 105ha (FEF-, 200M)Z
Z23 H2UERTS S A BAe gleu A
HiEH A 2] 99% AUt H29ExFTe=w F4315 Ut
M=o o] AuHo] A3 ALEE A TRE 25
B> 49 Aol Eeke Ao =41 (Choi et al., 1996), 3
W ) HIdEE 20 visl FxF Ak} 19 B
MM FFZFLE 29-55%, FE 2T 14-17%7t Z2F F71
& (Choi, 1998), B&UFXF] FAF Ao o
e FAE], A4, AddFH coE AJS, 1,000 m T
A Zrehe Fxa] 1,484 kg/1020] B8] AT ZH A 6% =
FHAT} Kim er al,, 2005). T3 =X 2w A] EFZ9 A
g AAEEE 2057/m o|3 (HY <&, 1988), 9] A&7
o] F7I1g| we} ZEs SVl dAAlE a3 Aol
BuEAdoh @9 &, 1984). 2 v Ex2F WZ&L 7hlske
352 HANFHTI=AR ] ARBE (Kim ef al,, 2000)2}
g% Ao g ukn 2 AZEPH (Kwak ef al., 2001) 4
T2 W ujo] thst Ae 18 BA Rth
dgoldl #at AF2Ee Areke] e HHolE AA S
o AuErE F do|rt Ai F2730| FAeH,
1,000 m B A, Aol 10emE A8 of R

(E-mail) nsangy@cbares.net



LpAS] - ZIBIX} - ZIQIRY - O[T - B -

/A

20cm, 30en Bt BerE F5HAT, F KGR
Q AQUBRAYHE HL Ao By A% (@ 5,

2005). F71A8} A= FZol7t ZAETE Yy Aol
A, AEo] g3, £FE =oF Z24o)7F 20em & 74
- % 156 kg/10a0)] H]3] 40cm € A 21% ZFHUL
5, 2000), 8 5 (1999)% Zo] 60cm A 3% 15cm
o} 1928 47%, 293 62%7F 2 o] ZURsitha )
[t BFHGME HF o7t HE3TE ESTEY Hf
o 2L BH{7)7he] AR, AEY XSl man|go] 7}
stHen, 57|7te] dojx dAYF 2 Fgo] F7ksiN,
Gl ke ZHASTH (3 5, 2003). ol9bdo] A RE
oM ZdEZole] #AZE A7} o] Fo{F o), WG 00] GlojA]

A3 Aol A W FAlA] ERF v
HedEaxFe] Aol g A8 537
TAIE FHate] e Aud i 283 7 2AEE

al
-

gjud
oy

I\ =

B AYE 7AeZolo wE wigoo] Aikd = FAHS £
HIaAE 20059HE 200630 AX EHECERVEY &
2 ZAA AASHoH, Al A B o|g)Ekd &

X8 Table 13} 7t}

g2 Ao AEs HeJdIERTF TS ARsI9L
), AHlE ALNAZF 8-44 kg/10a7 D<EEH]) 1,000 kg
10ag A% 7|82 A|&35nh H&Z°l= 10cm, 20cm,
30cm 7 32 F3sigon, FEZ 100cm (2
€), 7 10cm E 3l I7)H-E Faujnd g v&E ¥ 4
4 Aol s, FRAE PHT 358 Ae 3 2cm
AR BEsHon 23 T Qo] 4-5uf HASINS o] 15
1202 ol

716t A 5597 ed TEAEE F81eH,
AR G 39Ee R SN, 7 AlgT WAL
30.0 nf 2 sl

EFEHE s ESRIENY (3218H, 1988)
EI3i=d
AR A58 88 skeoll AlETE A FEE & F

2ol ZARIREAL, TIPS F7d Was dAAge =R
=21 & AHAA 27| AWK 9] do|& 2Hs1em, A
He AT 7P &2 F739 A0t} AlAeig Alol&

Table 1. Chemical properties of the experimeﬁtal field.
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HuojZAa}H 2 (CD-20CP, Mitutoyo, Japan)2 =4 3lith,

F9 BEApe FH A 10cm o] EASLE, €%
g AEL 7ZF AT P & Q9] Aot S =AY,
AEFE 9 28 B & 2 A Esiioh

A A2 108 skeol] AT ASE diE2d + 9
2 AR AAE AFSE 1ol BHNA XA FA
10cm A% Y2 @710 AAS T vt 714 RS
ZHsI Bl Mol E71& AAT v ZARIEY. A2
= AT A F2o BT A2 F5E AR

=3 29 7 £ BEES 22) Yol nag &X
SIFTE & R 8 T AEA0] jlv g9l Full2s
AAS e AR AESL AY 2 2L 500g R
T ZE A Be e 95T AR A7 AR &

TIAl 80T 4827 AZsle] HAALR (=92 HESAL
A, M-29582)2 =335t} 2 ARESIR] Heles ZHEE
oF Bafjgt 22 vEE FHoE TSI

T/RE (Top/Root ratioy> 53} 7AHFe B2 A5kt
7 9o e sEXTH SARIFATRAPIE 3L
(F&REH, 1995), Algd47= PCER A H7]X|Q] MYSTAT
&, 1998)E ©]g-3tq A3t

ajl
>

Zup 9 o

AE&Zo)lE 10cm, 20cm, 30cm FE @2 39S e |
QLT S-S Table 20049} 72t

THHEE AZo7t kE5E Ho] A2Zel7t 30em o
o cm ol B3t 7FZol7F 10em € o) 59cm o A
HElE S e Ao e FeAolrt &
T2 Fo] AgZo] 30cme] 72cm thH) 10cm oA 0.8 cm

H FUT FUE, A, EATE 4o s 4
Ak, B2 Aol Ae3i0] Tl Aoz AAEHA

: l
k=, ol #7]olA 7ol 20cm e} 50 cmo B]3ke] T

S}, AeRoflA 73-g3lol7t AETE AlSo] Gt B
& 5, 2005)2k= Ael7} o, Btk AR e EF 24
slthal AGHAY. FEFe ALV eSS B2 P
o|lon}, Aol Zh 2ol AAHA Lt
7AgAole e HaYEXTY GAST gL AU
7} L8 7o) A-gZe) 30eme] 10.5cmo] B} 10cm

pH (1: 5) OM (%)

EX-cation (cmol/kg)
C.E.C (cmol/kg)

P,Os (mg/kg)

Ca

6.5 1.2 212

0.18

3.5 1.2 11.8
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Table 2. Vine growth according to plowing depth Cynanchum auriculatum Royle ex Wight.

Plowing depth Length of main vine Length of branch vinelLength of total vine  Stem diameter

No. of branches  No. of stems per

(cm) (cm) (cm) (cm) (cm) per plant plan
10 215a' 529a 744 a 8.0a 39a 12a
20 203 a 504 a 707ab 7.5ab 39a 1.3a
30 199 a 486 a 685 b 7.2b 3.7a 1.3 a
Mean 206 506 712 7.6 3.6 1.3

*Means followed by the same letter are not significantly different at 0.05 probability level according to Duncan’s multiple range test.
Y 8 b4 P 8 P 8

Table 3. Leaf growth according to plowing depth in Cynanchum
auriculatum Royle ex Wight.

Plowing depth Length of leaf ~Width of leaf ~ No. of leaf
(cm) (cm) (cm) (no./m’)
10 11.1a' 10.8 a 3,087 a
20 10.7ab 10.3b 3,036 a
30 10.5b 10.2b 2,854 a
Mean 10.8 10.4 2,992

"Means followed by the same letter are not significantly different at
0.05 probability level according to Duncan’s multiple range test.

TFollA 0.6cm ) ZAROH (Table 3), = ZHIZo|7} &
SIE ZL& 7o R AHLZlo] 30ecm e 10.2cm tiH] 10cm
oAlA 0.6cm B HA=H], ol AHol7t ¢EFE AH0]
431971 W] Ao FHAE™ (Table 2), GHHAT ¢
T 7d-240] 11| Aoz} AP EHA] YTt

Agolo] WE YedIEZzFe 1,000 M F HE AEF
£ Table 4ol|M e} Zo] A7t TE5E FHE o=
=7 7ALZ0] 30cme 10.5kgol] H]5kd 10 cmollA] 0.6 kg
B FAYeH, 95 7-&70] 30cme] 102 kg thH] 10 cmol]
A 0.6kg O FAYLE TRES 138%Z AJHF9] vl&o] =
dom, AeZo] e ALl EFF FU, I/
29 ¥ &% TREH o] ALdol7t €255 Zth. 85
A ke Aegolrt EFE =2 Aol o, A-4o]
7kl Zpol= QA EA] kT

Aedoldl M gaYErFEe] dHAY I5e e

o|7} ZE&4E B Ao T FIL Aol 10eme] 163
7Rl BlEked 30cm oA 1778 © ko™ (Table 5), A
2= 7AZ4o] 10em &} 36.3719 v]Ske] 30cmollA 1.07F T
2o, 2L oM 259 22 Ao R 7 eZlovt
A2 7o), AsZo] 10em 21.9cme] ¥]dke] 30 cm o
A 27cm B A=), ol vl AHEANE A| Aot A
55 A5 A7l BAY, A B3 (dF 5, 2005)9)
22 AFRem, AZMe A3l 7Hl Zelzt AP EA]
ottt SEie 2 2 2} A 3R E A eovt
GO E Zo Ao FL 73-eZo] 30cme] 28.6 mm T
H] 10cm oA 12mm ¥ &, A% 73849 30cm 2]
g8.6mm thH] 10cm oA 2.3 mm & #UTh

Aol WE H2UEZRFY 1,000 nI B BHAEEEE
Table 60|49} Zo] 7270 7o) Xlol7} gion}, Fafj
7BeA07 AETE A AFeE Aol 10mAMe
143kgolR ey, 30cmoM = 7.8kg o2 AUt AF
= FRRE Ao AEE B2 [EeE 74840] 10cm
9] 622 kg/1,000 nf thH] 20 cm o)A 7-9% ZFEAEH,
ol#gt A= AAHoI AEFE Tl AEY (A
=, 1986), 2=o°] /Mt K (@ 5, 19819 71y
Al HlEE TRolA 2, 9 T AT ASS T34
L, 2 £ bl IS FHAM e B (Hur e
al., 2007)¢} 7+ 7o)t} 22L; Hur ef al. (2007)2] ©F
Z Aul Al 2 T A ASo] L2 Ut 2 o] St
St B9k thh Zpel7) o] AEo wE source®t sink
of g FFAQ A7 €8 & Ao 2 AGEHJYTL

Table 4. Dry weight of stem and leaves and spad value according to plowing depth in Cynanchum auriculatum Royle ex Wight.

Plowing depth Dry Weight (kg/1,000 m’) T/R ratio® Weight
o Spad value
(cm) Stems | eaves (%) Leaves/Tubers
10 414 at 546 a 154 0.87 39.0b
20 348ab 517ab 129 0.77 40.5ab
30 337 b 484 b 120 0.71 449 a
Mean 381 532 138 0.80 39.8

'Means followed by the same letter are not significantly different at 0.05 probability level according to Duncan’s multiple range test.

*T/R = Top + Root x 100
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Table 5. Tuber growth according to plowing depth in Cynanchum auriculatum Royle ex Wight.

Plowing depth No. of tubers per plant m’ Tuber length (cm) Tuber diameter (mm)
(cm) Main Branch Main Branch Main Branch
10 16.3 bt 36.3b 219b 12.8a 29.8 a 10.9 a
20 17.7 a 36.5b 22.7ab 13.0a 289b 9.8ab
30 18.0 a 37.3a 24.6 a 13.1 a 28.6 b 8.6 b
Mean 17.3 36.7 23.1 13.0 29.1 9.8

"Means followed by the same letter are not significantly different at 0.05 probability level according to Duncan’s multiple range test.

Table 6. Tuber yield according to plowing depth in Cynanchum auriculatum Royle ex Wight.

Dry yield (kg/1,000 m’)

PIom(r::%l )d epth Non marketable tubers Marketable -
Seed tuberous root  Putrefaction tuberous root Total tubers
10 46.3 a' 14.3 a 60.6 a 622 b 100
20 459 a 12.1ab 58.0a 670 a 107
30 456 a 7.8b 53.4a 679 a 109
Mean 45.9 11.4 57.3 657

"Means followed by the same letter are not significantly different at 0.05probability level according to Duncan’s multiple range test.

O
AL

Hegazse) el ne 4wd 2 A 9
3 7sly] 9ste] ALolE gelsle) 200537 237

O

& AFol7F E2TE Ho AFAelvt
30cme o) 685 cm Qld] B]skd A 8Zlo] 10eme o 59 cm
7t o d3lew, Hejo} AEFE 22 Aoz #AY FA
Ao EFE P S-S
Aot Ao TG &
Aol7t Ao BAW dojRl= Al
o}, ZHior Bl Aot &EE FAU B2
golQlal, TrHE AL ASrE B2 A= HE
Zlol7}F 10cmd o 622 kg/1,000 m<ld] H]3}ed 20 cm o]0
2 A 7-9% S5HA
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