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Determination of NPK Concentration in Fertigation Solution for Production of
Greenhouse Oriental Melon (Cucumis melo L.) Using Response
Surface Methodology

Young-Jin Seo*, [I-Kweon Yeon, Yong-Seub Shin, Dong-Whan Suh, Seong-Yong Choi, So-Deuk Park,
Won-Cheol Jang, and Jun-Kyu Suh'

Institute of Gyeongsangbukdo Agricultural Research and Extention Services, Daegu, 702-708, Korea
IDepartment of Horticultural science, kyungpook National University, Daegu, 702-701, Korea

Fertigation with drip irrigation provides effective and cost-efficient way to supply both nutrient and water to
crop. However, inappropriate management of fertigation systems may cause inefficient nutrient and water use,
thereby diminishing expected yield benefits as well as contributing to deterioration of soil properties. In this
study, greenhouse experiments were conducted to investigate the optimal concentration of N, P and K
fertigation solution for maximum production of oriental melon (Cucumis melo L.) using a response surface
methodology, to evaluate an efficiency of nutrients uptake and an effect on soil chemical properties. Canonical
analysis of response surface and contour plot interpretation revealed that 108.3 mg L’ of nitrogen (N), 54.8 mg
L' of phosphorous (P) and 158.3 mg L' of potassium (K) resulted in maximim yield of oriental melon (2,966
kg 10a"). Compared to conventional practice, fertigation increased fruit yield up to 23.0% (p<0.001), uptake
of N and K by plant also up to 33.3% (p<0.001) and 15.7% (p<0.01), respectively. These results suggest that
fertigation has the advantage of the increase in yield and fertilizer use efficiency.
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Table 1. Experimental range and values of the independent variables in the central composite design for optimal levels of

fertigation solution.

Independent variables

Coded variables levels

-2 -1 0 1 2
Nitrogen (N, mg LY 0 40 80 120 160
Phosphorus (P, mg LY 0 30 60 90 120
Potassium (K, mg L") 0 60 120 180 240
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Table 2. Regression coefficients of polynominal equation Tand predicted value of optimal fertigation level by response surface

methodology (RSM).

Regression coefficients
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Bo B B Bs Bn Br Bis

B B3 N P K

1349257 10.11 2835" 370 0100 -0.02 -0.07

mg L
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gk Ex

¥ Values was calculated by response surface methodology.

indicate significant difference at 95%, 99% probability level and C.V. means coefficient of variation.
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Fig. 1. Interpolated result of response surface for fruit yield of oriental melon (Cucumis melo L.) with concentration of fertigation

solutions. (Legend unit : kg 10a™)

Table 3. Effects of fertigation on NPK uptake and fruit yield of oriental melon (Cucus melo L.).

Treatment Amount of NPK uptake Fruit yield
N P K
kg 102"
Fertigation 9.81 + 0.08 1.10 + 0.08 8.54 £ 0.21 2,678 + 75.50
Conventional fertilization 7.36 £ 0.18 093 + 0.14 738 £ 0.11 2,177 £ 63.01
t-value 214386 1.9219™ 7.5940" 8.20417"

"data indicate mean % standard deviation.

i*, *k #4% and NS indicate significant difference at 95%, 99%, 99.9% probability level and not significant by t-test (n=3).

20] 357k AUAA Bk BS AEA
7} EobA 3] o] E7141% o] A v 1
2] oS 7] wjEQl AR AlREH QA
gt Chung (2005)2] EAMEAME w|Ro] Frp e B
o S A9 MSHE) Foll GRS FHE He)e] S
[ A= Aom wHE AP sk AAeE
Hop S HQoll= Ao Ho| mje- & Ho R et
sk Fell AV o] ALHE LeAHE WA H
| SfolRs}, A Fo YIS VA= Aew dHA e
o] (Park et al,, 2006), Al LERIZ 2ASH Ax) 3
Qo] A5A 2Rt mi9- ol MEET, 1Y
e ATk Qe AokEe, g 9 EAA S
= Aog Hustgch (Shm et al,,
]%—7]144] ol Tojsto] &
o2 AdHA] 1o (Kweon et al, 2003)
g%&ﬂ 3.65%, 04 7goll= 5.21

olefat SAe A
W]
\E%;_Q_

.

ot
=

K2

Fto]

=
Zl

B

r+m rlr

2<H ul A
T X T

EREE

Ao greof] vsf 2,48 oA =2 4
2= L}EJﬂM (Chung et al., 2010), ZrJAulA] 274 3=
o ZejH|RE %HSFL— 2ol Fa3 Aom wekdr

ao|d AEESDT U EASISHI0| S 2| xH
B 20t WREREREAS Bl =& o] A <l

35

1000 1 12
W Fertigation
1 Conventional fertilization L 30

10 10
800 q NS -~
. NS - NS L o5 3
a1 NS x — o X
] 8 —_— P x 8,
x NS ) )
o 600 Lo & £
S 2 3 s
o8 =6 © 6 c
o T L 15 £ K]
S wf B Ns s | 3
g 4 - © F4 &
< t10 8 |8
200 “

2 ls 2

NS
ol o = L Lo Lo

pH OM AvP ExK Ex.Ca ExMg EC

Fig. 2. Effects of fertigation on soil chemical properties. Data
indicate mean + standard deviation (n=3) and NS is not
significant by t-test.
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