Z2{E3E (Korean J. Medicinal Crop Sci.) 8(4) : 362 — 372 (2000)

Oto| £&KRAEMOl BBE A%

XY 05T M

Study on Quantitative Growth Analysis in Yam(Dioscorea spp.)

Ji Hyoung Cho*, Seong Phil Lee* and Sei Myoung Oh**

ABSTRACT : This study was conducted to obtain the basic information on the production of
high yield and qualitied yam in Andong, major yam-producing district, in Kyongbuk province,
using three major Yam cultivars, such as Danma, Jangma and Alata (round type). Alata showed
the longest tuber width while Jangma showed the longest tube length. Danma showed the
highest tube yield at 2,123 kg/10a. Tubes of Alata had higher dry ratio than those of other
cultivars, suggesting that Alata could be used as good processing materials. Characteristics of top
parts, such as vine length, leaf number, and lateral vine number showed typical sigmoid curves.
Tuber characteristics such as length, width and fresh weight of tuber were linearly increased as
the growth period was progressed. Relative growth rate (RGR) for new tuber and stem reached
the highest value at 86 DAT (days after transplanting). There were similar tendencies among the
cultivars in net assimilation rate (NAR) . The highest crop growth rate (CGR) was appeared at 156
DAT regardless of cultivars. In the changes of leaf area ratio (LAR), there were significant
differences among three cuitivars. LAR were decreased at 86, 106 and 136 DAT for Alata,
Danma and Jangma, respectively. However, specific leaf weight (SLW) was greatly increased at
176 DAT, and leaf area index (LAI) was decreased at 156 DAT in all cultivars.

Key words : chinese yam (Dioscoreaspp. ), growth Analysis
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Table 1. Growth characteristics of Dioscorea spp.
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Species Type Emergence Flowering
Appearance No. /plant
(D. opposita) Danma May 12 July 17 July 19 73
(D. opposita) Jangma May 8 July 19 July 19 84
(D. alata) Round May 19 July 18 July 22 0.3
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Table 2. Tuber growth and yield of yam

No. Tuber Width Fresh Water Yield (kg/10a)
Type length weight content
(/plant) (cm) (mm) (g/plant) (%) Fresh Dry
Danma 1.2 25.8 54 315 78.5 2,123 a 456 b
Jangma 1.4 56.1 34 254 78.4 2,052 a 443 b
Round 1.0 9.5 73 168 69.7 1,682 b 509 a
In each column, same letters are not significant at the 5% level by DMRT.
golod, AR G FFFL G} 7} 12 =4 el o2 s Y 7 AE
Z Fo}l 2,123kg/10aE HY 1 S30kE 1, ¥ EFoZ 4% A HUh
682kg/10a2 Tup} Aot} APA T F8 E 3L Auint T Foy AN FBRAAES
grako] drol AxAld = 23]8 717 o] veld Aeolt} 3F EF AR ¥HA =
Table 3. Correlation coefficients among the growth characteristics in yam
Plant Leaf Node  Lateral Tuber  Tuber Leaf
Type Characters height no. no. vine no. length width area
Leaf no. 0.95**
Node no. 0.98** (0.95**
Lateral vine no.  0.97** 0.95** (.94**
Danma Tuber length 0.98**  0.93** 0.96** 0.98**
Tuber width 0.64ns 0.6lns 0.60ns 0.74* 0.75*
Leaf area 0.99**  0.97** 0.97** 0.97** 0.97** 0.59ns
New tuber DW*  0.75* 0.79* 0.71* 0.84** 0.81* 0.92** 0.73*
Leaf no. 0.90**
Node no. 0.98** 0.88**
Lateral vine no.  0.95** 0.95** 0.91**
Jangma Tuber length 0.84** 0.88** 0.81* 0.93**
Tuber width 0.81*  0.89** 0.79* 0.92** 0.99**
Leaf area 0.97**  0.96** 0.94** 0.97** 0.83* 0.83"
New tuber D.W. 0.66ns 0.81* 0.64ns 0. 80* 0.95**  0.96** 0.69ns
Leaf no. 0.98**
Node no. 0.98** 0.98**
Lateral vine no.  0.91** 0.88** (.89**
Round Tuber length 0.86** 0.81* 0.84** 0.98**
Tuber width 0.90** 0.85** 0.87** 0.99** 0.99**
Leaf area 0.97**  0.99** 0.96** 0.88** 0.82* 0.84*"
New tuber D.W. 0.59ns 0.52ns 0.53ns 0.85** 0.86** 0.86** 0.53ns
* Dry weight

¥ ns . not significant.

*and ** : significant at 5 and 1% level by DMRT, respectively.

- 365 —



Z, @, e, EAE, gUED o
H3d BAS B3, AR FH HA
%, A%, AR E o= F93H BA
HRAG 3 240 AAne $FL drie

FREASE ZATR 2 3 4% B
B Ao ddo] N3 97
A #Adte Aoz YAEgioy Fupg 5
2uke] B¢ 2oy ulr) S, g Fol
A7 FFd HPHor BARANE £}
' Rog Jelgt. &9 xWT 2719 %-

o

AT

gohe ol 2% fAMIO] AT (FHE
BEHEMA, 1990). £F FA5E
A PYHAEHRE EF ZAE LS HA Y
*‘iz}%oﬂ elste] ol Boste
N2 AU A8 PAFE AL
28 At AR ABFAAG Y0
B &A 7)o e 4B T2} 75e
3t o)) gt F&sictn ¢ A A A
ok 359 X FRe} AR & ABF W
88 19 19 Geliddch AR AeE

(m

AR

)’i ot .Z‘.,

FJ

-~ -4~ Danma
60 r
w |

20

0

20

40

Dry weight(g/plant)

60

80 L

B F 664N E BHS REVZA F
ZPFAALo G T o) FE F4 F 15649 9Y
13UBAA S8 A& B F 24
o AR A3R 5ol AAHd vt
& SA =A S F 176423 SVl E

JESITE 71 =A7A] A& Sk A
g AujFL Aulgith
BFANE P/NE&E F, 3373

(photosynthetic organ) ¥ B8] %3}7]# (non-
photosynthetic organ) & 8] &% %7]9] k&
ZFub, ©rl FIubeold, Foiel dwle
66973 HIAE Bl ¥ FIvle 136€9 7
HIAXE HA3 F79 gt dut, 539
FukE o2 it (aE 2).

24 ERGR) & 943 7175 A
FA A AEFS] BeF F1E44E
n3ts A 22 RGRE| AAH H3te FE9
5%, ANEE 2 AN2AFH HF0) o} o
2. B A% A9 3 Al Fe A G
o A &tE BoE AARABIFES 2F 39
BRI 3/ F 25 A AR A sy F3
A F 8647 A1A FUHIIE, 156Y€ 7 ol
A2a Fo71E BEth AuEER e 27
A 7IQA A1Fd 7] HoAE Bl T

ml
o 1o

-1~ - Jangma -A- -A- Round

200

Days after transplanting

Fig. 1. Seasonal changes in dry weight of top part and tuber in yam.
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Fig. 2. Changes in the ratio of photosynthetic organ to non-photosynthetic organ (P/N) in yam.
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Fig. 3. Seasonal changes in RGR of plant part in yam
* Total RGR was calculated by sum of leaf, stem, tubers.
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