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ABSTRACT

This study was carried out to examine the influences of fertilizer application levels on growth
and yield of organically grown turmeric.

Their average plant height was 129~148 cm, leaf numbers were 7.0~7.7 per plant, stem
number per hill was 3.1~5.1, stem diameter was 31 ~41 mm, and leaf color(SPAD value)
was 41~49. They showed peak growth rate in early to mid August.

On upland soil with high salt accumulation, skipping basal fertilization and using standard
amount of additional fertilizer showed no significant difference on turmeric growth. But it
showed tendency to increase at standard top dressing fertilizer application 1X and standard
fertilizer application 2X. There were no notable difference on the yield of turmeric caused by
the amount of additional 2fertilizer. T - N content, content of organic matter and content of
available phosphate of the soil decreased after the test, regardless of conditions. however, the
soil’s pH (1:5), exchangeable Ca and Mg, and cation exchange content (CEC) increased.

On paddy soil, growth rate of turmeric did not depend much on the amount of fertilizer,
but it increased at verification application fertilizer 2X to 2.5X compared to verification
application fertilizer 1.0X. however, The yield showed notable increase at verification
application fertilizer 2.0X compared to verification application fertilizer 1.0X. Ratio of fresh
weight to dry matter showed tendency to increase as the amount of fertilizer increased. After
the test, the soil’s T - N and content of organic matter did not changed significantly. The soil’s
pH(1:5), exchangeable Ca and Mg, and CEC decreased, but EC and available phosphate
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increased compared to the soil before the test. Curcumin content increased at verification

application fertilizer 1.0X to 1.5X compared to verification application fertilizer 2.0X or no

fertilizer at all.

Additional key words: turmeric, organic culture, fertilizer level, curcumin
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Table 1. soil chemical property before experiment in upland soil.

Exch. cation(cmol. kg’l)

T-N pH OM Avail. P,Os CEC EC
@) 15 gkg)  mgkg) g Ca Mg (cmok kg') (ds m™)
0.32 6.13 70.7 1,600 1.67 10.08 4.16 17.88 1.80
Suitable 65 2030 250-350  050.6 50-60 1520  10-15 2>
level*
*Criteria for fertilizer prescription of crops. 2010. RDA. Sanrocksa. Suwon.
Table 2. soil chemical property before experiment in paddy soil.
. -1
T-N pH OM  Avail. P,0;  Exch. cation(cmolc kg™) CEC EC
(%) 1:5)  (gkeg) (mgkg) g ca Mg  (emol kg') (ds m)
0.13 6.58 27 39 0.24 7.74 2.19 14.13 0.31
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Fig. 1. Changes of plant length (A), stem diameter
(B) and No of leafs (C) after planting of
turmeric on additional fertilizer application
levels in upland soil.
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Table 3. yield characteristics of turmeric on additional fertilizer application levels in upland soil(2014.

Nov. 3).
Treatiment Tuber Tuber WZFT:( Yield Yield
length(cm) width(cm) N (kg ha') index
plant™)
T- 1* 12.6 244 1,069.40 34,650 100
T-2 12.7 26.9 1,061.70 34,399 99
T-3 12.7 26.9 1,031.00 33,403 96
T-4 12.3 26 1,123.30 36,396 105
* T 1 : No - treatment

T 2 : Standard top dressing fertilizer application 1.0X

T 3 : Standard top dressing fertilizer application 1.5X

T 4 : Standard top dressing fertilizer application 2.0X
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Table 4. soil chemical property after experiment in upland soil.

OM  Avail. P,Os Exch. cation(cmol, kg'l)

Treatment T-N pH K K CEC 1 EC_I
(%) (15 (gkg) (mgkg) g ca Mg (cmol kg) (ds m™)
T - 1* 0.27 6.34 62 1,470 2.29 11.13 4.94 21.00 3.02
T-2 0.26 645 54 1,299 1.30 10.43 4.03 18.62 0.98
T-3 0.27 6.38 57 1,362 1.73 1096 4.45 19.77 1.65
T-4 025 545 52 1,365 1.97 10.13 4.19 18.93 2.36
Suitable level” 6.0-6.5 20-30 250-350  0.5-0.6 5.0-6.0 1.5-2.0 10-15 2 >
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Fertilizer application levels

Fig. 2. content of curcumin on fertilizer application

levels in paddy soil.
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Table 5. growth of turmeric on fertilizer application levels in paddy soil(July 15").

Treatment Plant ‘ Stalk No. of lea\l/es
length(cm) diameter(mm) (ea. plant’)
T 1 : verification application fertilizer 1.0X 41.2 12.1 2.8
T 2 : verification application fertilizer 2.0X 43.4 13.0 2.7
T 3 : verification application fertilizer 2.5X 41.6 12.4 2.8
T 4 : verification application fertilizer 3.0X 45.2 13.1 3.0

* T 1 : verification application fertilizer 1.0X
T 2 : verification application fertilizer 2.0X
T 3 : verification application fertilizer 2.5X
T 4 : verification application fertilizer 3.0X

Table 6. growth of turmeric on fertilizer application levels in paddy soil(Oct. 28“‘).

Treatment Plant No. of leaXes . Stalk No. of stz?llk leaf color
length(cm) (ea. stalk™) diameter(mm) (ea. plant™) (SPAD)
T- 1* 128.5 7.7 38 39 41
T-2 1352 7.7 39 3.9 45
T-3 131.0 7.5 41 4.1 49
T-4 132.7 7.7 39 3.8 47

Table 7. yield characteristics of turmeric on fertilizer application levels in paddy soil (2014. Nov. 3.)

NS(;HS f Tuber Tuber Tl(lber IZ:: lg)ht (lei:_ N
Treatment length width Ep £
(ea.

plant™) (cm)  (cm) Fresh ratio(%) Fresh w. Dry w. Yield index
T- 1* 1.3 11.7 200 654 + 34" 18.1 24236 + 1,267 4,385 100
T-2 1.1 13.0 21.7 885 £ 32 18.4 32,772 £ 1,162 6,030 138
T-3 1.3 120 202 947 £ 64 18.5 35,070 + 2,360 6,488 149
T-4 1.1 139  23.0 923 £ 43 18.7 34,165 + 1,600 6,389 146

Signiﬁcanceb * *

* Mean +standard deviation
b Significant effects were obtained using analysis of variance: NS not significant; * significant at P <
0.05; ** significant at P < 0.01; *** significant at P < 0.001
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Fig. 3. yield of turmeric on fertilizer application

levels in paddy soil.
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Table 8. soil chemical property after experiment in paddy soil.

Exch. cation(cmol. kg’l)

Treatment T-N pH OM Avail. P,Os CEC EC
%) (115 (gkg) mgkeg) g ca Mg (cmol kg')(ds m™)
FE 011 6.28 23 54 0.30 7.03 2.08 11.83 0.48
No tre
AE 0.12 627 23 42 0.32 6.74 2.17 11.64 0.56
5 011 6.27 21 60 0.33 6.96 2.07 11.56 0.91
T-1
AlE 0.12 6.40 24 81 0.32 7.23 1.95 11.71 0.58
EE 013 6.38 25 85 0.29 6.92 1.94 11.35 0.51
T-2
AlE 0.12 6.26 24 70 0.27 6.05 1.75 10.50 0.64
*E 013 6.12 25 40 0.29 6.37 2.00 11.74 0.32
T-3
A& 011 621 24 38 0.34 6.37 2.12 11.91 0.47
*E 012 6.37 23 55 0.31 6.90 2.03 11.66 0.57
T-4
AlE 0.11 6.17 22 54 0.37 6.64 2.06 11.70 0.94
Suitable level” 6.0-6.5 20-30  250-350 0.5-0.6 5.0-6.0 1.5-2.0 10-15 20]35}
3,500 3,000 &,{ _9_
3,000
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E EF AftsEel Aol B8 f71AH
S Sl 4%@ AR gl mAE G T
g e o WetuAh e Avke okt A
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Fertilizer application levels

Fig. 4. content of curcumin on fertilizer application

levels in upland soil.
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