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Effect of Fertilizer and Organic Matter Level on Marketable Tuber Production in
Chinese Yam (Dioscorea opposita)

Jong—Hee ShinT, Sang—-Kuk Kim, Dong-Kyoon Kang, and Sang-Zo Park

Gyeongsangbuk-do Provincial Agricultural Research and Extension Services, Daegu 702-708, Korea

ABSTRACT Yams (Dioscorea spp), which are edible or
medicinal tuber crops, are a important crop in South Korea.
Yams require a high level of soil fertility. The various
cultural practices such as fertilizing and plowing were
tested for marketable tuber production in Chinese yam
(Dioscorea opposita). Tuber yield was also affected by
organic matters in soil. Application higher level of organic
matters result in increased each tuber weight and tuber
yield per unit area. The nutrient absorption quantity of the
plant such as nitrogen, phosphoric acid, calcium and
potassium was increased from 100~120 days after planting,
which time to begin tuber enlargement. The tuber yield
was increased when the fertilization increased in quantity.
Total yield and marketable ratio were the highest in 31~32
kg/10a of nitrogen fertilizer. From above result, income
become larger with increase of marketable yield and
quality improvement at 63% (27 kg/10a) level of conven-
tional N fertilization (43 kg/10a). The tuber yield was not
significantly different between with in various application
level of potash fertilizer. Tuber size and weight decreased
accordingly to decreased fertilizing level, so the rates of
small tubers increased greatly at cultivation without chemical
fertilizer. In considering the accumulation rates of allantoin
in Chinese yam tubers, the apt harvest season was after
October. The allantoin quantity of it was not influenced
with nitrogen fertilizing. Moreover it was advantageous
with decrease of chemical fertilizer and appropriate fertilizing
in soil environment protection. Commercial tuber’s number
and yield were increased in trenching before planting with
trencher compared with rotavating with tractor.
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Table 1. Effect of organic matter and fertilizer level on tuber growth in D. opposita cv. Dan-ma (short type tuber).

Organic matter, Ton/10a Tuber length

Tuber diameter

Tuber weight Tuber yield Marketable tuber

(N-P,05-K,0, kg/10a) (cm) (mm) (g/tuber) (kg/10a) rate’ (%)
3 (43-28-32) 26 54 204 2,058" 242
5 (22-14-16) 23 57 158 1,587% 20.7
5 (31-20-23) 24 65 191 1,795® 24.1
10 (0-0-0) 24 50 156 1,322° 10.9
0 (22-14-16) 23 56 143 1,404° 10.9
0 (43-28-32) 29 66 174 1,794% 25.8
0 (86-56-64) 26 60 186 1,797 27.2

"Marketable tuber means each tuber weight over 260 g

*Same letters are not significantly different at P=0.05 by DMRT.

Table 2. Effect of organic matter and plowing method for D. opposita cv. Dan-ma (short type tuber) tuber growth.

Organic matter(ton/10a)

Tuber - Plowing method 3
characteristics 0 3 10
(N-P-K=43-28-32 kg/10a)

Length Tractor rotavating 23 24 28 31
(cm) Trencher 34 35 34 31
Fresh weight Tractor rotavating 105 105 160 183
(g/tuber) Trencher 180 179 209 220

Tractor rotavating 1 3 23 33

0

Marketable tuber rate (%) Trencher 23 23 24 35
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Fig. 1. Effect of fertilizing and plowing for D. opposita cv
Dan-ma tuber production.
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Table 3. Relationship between organic matter treatment, plowing method and tuber characteristics.

Variable Tuber length Tuber diameter Tuber weight Marketable tuber productT
Organic matter amount (A) #* ns otk stk
Plowing method (B) ok ok .
A x B HAE ns ns ns

"Marketable tuber means each tuber weight over 260 g
*: p<0.05, ***; p<0.001, ns; non-significant.

Table 4. Effect of Nitrogen level on sprouting from yam (D. opposita) seed tubers.

N level (kg/10a) 0 15

20 25 30 45

Requested time for sprouting(days) 49 52"

59abc 61 ab 62ab 69a

"The same letters in the table indicate no difference at 0.05 significance level.

Table 5. Effect of Nitrogen level on SPAD value of yam (D. opposita) leaves

N level (kg/10a) 0 15

20 25 30 45

SPAD value' 33.1% 39.4°

39.4° 41.5® 41.1%® 42.6°

'SPAD value was evaluated at 77days after seeding

*The same letters in the table indicate no difference at 0.05 significance level.
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Fig. 2. Tuber yield with applied N levels in diferent yam cultivars, D. opposita cv. Dan-ma (A; short type tuber) and cv. Jang-ma
(B; long type tuber)(A; @, 2004, A, 2006, B; @, 2005, A, 2006). Regression equations are y=-0.3235x2+20.461x
+1166.2, 1'=0.708"(A), y=-0.4526x"+28.744x+1413.6, 1’=0.566"(B).

Table 6. Effect of applied potassium (K) level on tuber yield in different yam cultivars.

Potassium level Tuber yield (kg/10a)
(Kg/10a) D. opposita cv. Dan-ma D. opposita cv. Jang-ma
0 1,612" 2,194"
10 1,638 2,088
20 1,539 2,057
30 1,458 2,112
40 1,524 2,052

"In each column, there are not significantly different at the 0.05 level by Duncan's multiple range test.

60.0

(A) —&Shoot @ Tuber /.\ (B) —& Shoot & Tuber
500 LN

AR
—J

50 e /./ \ / \

0 b SSEN : 0.0 o /./

60 80 100 120 140 160 180 60 80 100 120 140 160 180
Days after planting Days after planting

Fresh weight (g/plant)
Dry weight (g/plant)

Fig. 3. Growth phase of D. opposita cv. Dan-ma distinguished as a fresh (A) and dry (B) weight of shoot and tuber.
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Fig. 4. Change of mass (A) and trace elements (B) content in yam (D. opposita) plant during the period of growing up.
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Fig. 5. Allantoin content of yam plant during the period of
growth.
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