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Effect of Irrigation of River Water and Swine Slurry Liquid Fertilizer on Kenaf (Hibiscus
cannabinus L.) Growth Cultivated Using Soil Moisture Control System in Reclaimed

Land

Chan-Ho Kang"', In-Sok Lee', Jin-Jae Lee', and Hee-Jun Kim?

ABSTRACT Information and Communication Technology (ICT) remote soil moisture control system including soil sensing,
automatic water supply chain, and remote alarming system was established on reclaimed land and operated stably. The system was
operated using river water around the reclaimed land without fertilizer. On applying this system to control soil moisture, the kenaf
germination rate was improved up to two times. Kenaf biomass was 4,748 kg/10a and was higher than that of untreated soil
moisture management. When the nutritious liquid fertilizer was used, kenaf yield reached 8,390 kg/10a, which was lower than
10,848 kg/10a of the non-reclaimed land treated with standard chemical fertilizers. As the soil moisture was managed stably
through the ICT remote soil moisture control system, the quality of the kenaf crop was improved, resulting in a 7% increase in dry
weight, and a 11.5% increase in plant hardness. The estimated kenaf yield was 5,039 kg/10a when 800 tonnes of water were
supplied by the ICT remote soil moisture control system with the stream water around Saemangeum reclaimed land without

chemical fertilizers and organic matter.
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Fig. 1. Components of ICT remote soil moisture control system.
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Table 1. Supplied water quality characteristics in the experiment.

Division oH EC T-N T-P Ca** K" Mg* Na"®
(dS/m) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Supplied water 8.91 0.87 2.35 0.07 27.6 15.9 142.6 111.9
Standard 6.0~8.5 0.3>
Table 2. The components of used swine slurry liquid fertilizer.
Analysis item (Unit) Official standards Results
. T-N (%) 0.07
lf;f:;telis T-P (%) The sum of T-N, T-P and T-K should be over 0.3 0.11
T-K (%) 0.33
As (mg/kg) Under 5.0 Non-detect
Cd (mg/kg) Under 0.5 Non-detect
Hg (mg/kg) Under 0.2 Non-detect
Pb (mg/kg) Under 15 0.38
~Harmful Cr (mg/kg) Under 30 0.86
ingredients
Cu (mg/kg) SUnder 50 20.60
Ni (mg/kg) Under 5 Non-detect
Zn (mg/kg) Under 130 89.70
E.Coli O157:H7 Non-detect Non-detect
Salmonella Non-detect Non-detect
Other Salinity (%) Under 0.3 0.14
ingredients Moisture (%) Over 95 98.23
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Table 3. The physio-chemical properties of Saemangeum reclaimed land experimental place.

Experimental year p EC : OM_I Avail. p%lo5 Exch. Cation (cmolc kg™)
(1:5) (dS m™) (g kg')  (mg kg") K Ca Mg Na
1'Year (’18) 7.8 1.28 12 47.8 0.44 437 4.45 1.16
2'Year (’19) 7.6 1.36 14 54.6 0.48 4.18 4.29 1.08
3'Year (°20) 7.6 1.06 17 27.0 0.70 3.14 3.86 0.84
Standard 6.0~7.0 2.0> 20~30 150~250 0.5~0.8 5.0~6.0 1.5~2.0

(A) Mixture of swine slurry liquid fertilizer and water

\ y
e ﬂ;’ RN %
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(B) Supplying th1s mixture through drip-hose

Fig. 3. Liquid fertilizer supply system.
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Standard of soil moisture for automated imigation at seeding time: 24%
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Fig. 4. The change of soil moisture content at seeding stage using automated irrigation control system.
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Fig. 5. Comparision of kenaf germination rate and plant height under an automated irrigation control system at seeding time.
* Plant height was measured at 65 days after seeding
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Fig. 7. The change of soil moisture content at July 1%~ August 10" (full-fledged growth time) using automated irrigation control system.

Table 4. Kenaf growth phase according to the operation of the automated irrigation control system with swine slurry liquid fertilizer.

Fresh weight (g/plant)

Division Plant height Stem diameter = NO. of leaf
(cm) (mm) (EA/Plant) Leaf Stem Total
Soil moisture control™ 3269 b 231 b 128.0 b 131.1 b 3933 b 5244 b
No treatment " 2574 ¢ 213 ¢ 86.4 ¢ 83.4 ¢ 3128 ¢ 396.2 ¢
Standard cultivation™ 4216 a™ 242 a 146.8 a 148.6 a 4859 a 634.5 a

“ICultivation with only swine slurry liquid fertilizer on automated irrigation control in reclaimed land
“Cultivation without any fertilizer and automated irrigation control system in reclaimed land
“Cultivation after input (Livestock manure 3 Ton/10a + N-P,05-K,0 : 10-10-6 kg/10a) without automated irrigation control in

non-reclaimed land (Iksan city)

“The same letters in each column are not significantly different at the 5% level by DMRT.

Yield(kg/10a)

12,000 10,848 a*

10,000
8,300 b

2,000
6,339 C

6,000

4,000

(e0L/BY)sp|elA jeusy

2,000

Soil moisture control Mo treatment Standard cultivation

Fig. 8. The kenaf yields under the automated irrigation control

system.
* The same letters in each column are not significantly different
at the 5% level by DMRT.
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Soil EC(dS/m)
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Fig. 9. The change of soil EC according to the using of liquid fertilizer.

s r 40 Table 5. Chemical properties of Topcheon which was branch
38 stream of Mangyung river for kenaf culture periods.
g 22 21.3 L 36 .
5 20 Hardness F 34 g . T-N T-P T-K
fm L Time H
{a; . il 2 g p (¢/Ton) (g/Ton) (g/Ton)
g 16 s & 2019/April 8.1 10.4 033 7.48
o ~
2 o 2018/May 7.8 54 019 642
Tn - 22 2018/June 7.9 3.0 0.08 5.49
1 . S 2018/July 8.8 32 0.07 5.56
Soil moisture control No treatment
) . 2018/August 8.0 2.1 0.01 5.96
Fig. 10. Changes in kenaf dry matter and hardness under the
automated irrigation control system in reclaimed 2018/September 8.1 25 0.05 5.90
soil. 2018/October 8.6 3.4 0.14 6.03
Average 8.19 4.29 0.12 6.12
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Table 6. Estimation of 3 fertilizers of Mangyung river branch and additional input approximately equal to kenaf standard fertilization.

. A.m.oun.t of Fertilizer supplied from irrigation water Amount of .ff:mllze.r re(gllred for
Site irrigation additional input
(mm=Ton) N p K N P K
Topreheon 800" 3.43 0.10 4.88 6.78 10.14 0.92

(Mangyung river branch)

“'Kenaf 1-year forecast demand water for culture

“According to the kenaf standard fertilization N 10.21-P 10.24-K 5.80 kg/10a

7,000
6,000 -
5000 g oot -
=
% 4,000 .
= 3000
&
¥
2,000
y =-8.8286x2 + 150.77x + 4784.6
1,000 R?=0.2884
0 5 10 15 20
P205(kg/10a)

Fig. 11. Regression curve of kenaf yield according to fertilization amount of nitrogen and phosphate.

6,000
- 4,000 _ . =
§ L »
E 3,000
=
]
> 2,000
¥ =-10.571x% + 215.83x + 3785.4
1,000 R*=0.7784
1] 5 10 15 20
N(kg/10a)
Fresh weight(kg/10a)
- 6,000 5,248 a*
a 2748 b
o 5000 "
>
4,000
5
Q
S 3000 2,310 C
2
3 2000
~
=
© 1,000
o
<
0
Soil moisture control No treatment Standard fertilization

Fig. 12. The yields of kenaf on using automated irrigation
control system with supplied water from Mangyung
river branch.

* The same letters in each column are not significantly

different at the 5% level by DMRT.
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