Korean Journal of Environmental Agriculture

Korean J Environ Agric. 2023;42(3):211-219, https://doi.org/10.5338/KJEA.2023.42.3.25 Online ISSN: 2233-4173
Published online 7 September 2023, Printed 30 September 2023 Print ISSN: 1225-3537

Research Article () cosovio

4! glo|A|ojE{olM SH HS(HE2]) el 2 WEY A24X|

, 0|E2, SEE q6|T, 24, oloT
=]
n

B et

Nutrient Balance during Crop (Forage Barley) Cultivation in Winter Season:

A Weighing Lysimeter Study

Jin-Hee An, Chan-Wook Lee, Jung-Hun Ok, Hye-Jin Park, Yo-Sung Song and Ye-Jin Lee (Soil and Fertilizer
Management Division, Department of Agricultural Environment, National Institute of Agricultural Science, Rural
Development Administration, Wanju 55365, Korea)

Received: 9 August 2023/ Revised: 29 August 2023/ Accepted: 31 August 2023

Copyright (©) 2023 The Korean Society of Environmental Agriculture

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

ORCID

Jin—Hee An Hye—Jin Park

https://orcid,org/0009—0000—0141—2443 https://orcid,org/0000—0001-9718-7876

Chan—Wook Lee Y0—§ung _Song

https://orcid,org/0000—0002—8901-8631 https://orcid.org/0009-0007—-4002—2385

Jung—Hun Ok Ye—J.in Leg

https://orcid.org/0000—-0002-5854—0179 https://orcid.org/0000—-0003-4415-846X
Abstract were -0.43 to -2.93 g m™ and -0.79 to 0.75 g m?, re-
Nutrient bal . . | indi f spectively, which can be attributed to the higher nutrient

utrient balance 1s an environmental indicator for as- uptake of forage barley in SL-FC than in CL-FC. Con-

sessing the potential of sustainable agriculture. Impro- sequently, the forage barley cultivation in SL-FC can

potentially reduce nutrient leaching during the spring
rainy season. Furthermore, nutrient balance can be re-

ving the use of arable land is crucial for reducing the
nutrient balance. This study monitored soil water con-
Fent, s.eel.)age w?ter, crop gr owth, and nutrient balance duced by cultivating forage crops during the winter
in weighing lysimeters during forage barley (Hordeum

vulgare L., “Yeongyang”) cultivation from October to
April. The study was conducted from 2020 to 2022, and Key words: Forage barley, Nutrient balance, Weighing

season.

the treatments included forage barley cultivation (clay lysimeter

loam, CL-FC; sandy loam, SL-FC) and bare soils. During

the regeneration period (March to April), the soil mois- ME

ture contents of bare and forage barley-cultivated soils

were approximately 30-40% and 18.1-21.8%, respect- OECD= 3987787 52 dgsty 9lon, =
ively. The daily evapotranspiration of forage barley was AR A 2 Aol T QEF oFRERS 23l oFRLo] IO

6.09 mm. The nitrogen balances for SL-FC and CL-FC 27 O 93 5 7o) 9JBkS wHTH1]. 2017 7)F &

*Corresponding author: Ye-Jin Lee h e . - ’
Phone: +82-63-238-2446; Fax: +82-63-238-3822; ha' = 191, 1 571 463 kg-ha' = 2515 A8kt 9lo] ¢

E-mail: leeyj418@korea.kr i T 7F AlEeh AAelth2]. Yang F{3] FAHES] 4w
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Table 1. Soil characteristics of lysimeter soils before experiment
Soil texture pH EC. oM TN Av. POs Ex. Cations (cmol. kg™)
(1:5 HO)  (dS m™) (g kg (g kg™ (mg kg™) K Ca Mg
Clay loam 6.9 0.2 25 1.5 197 0.40 5.7 3.0
Sandy loam 6.6 0.2 15 1.2 918 0.50 5.2 2.0
Appropriate range 6.0-7.0 <2 20-30 - 300-500 05-08 5.0-60 1.5-2.0
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lysimeter

Data logger

Seepage water count

Fig. 1. Appearance of weighting lysimeter and experiment. weighting lysimeter vertical view (A), cultivation of forage
barley on clay loam soil with more than 18% clay content (B), bare clay loam (C), cultivation of forage barley on sandy
loam soil with less than 18% clay content (D), and bare sandy loam soil (E).
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Fig. 2. Monthly precipitation, average temperature, and
average soil water tension (SWT) during forage barley
cultivation. From October 2020 to April 2021 (A) and from
October 2021 to April 2022 (B). Forage barley cultivation
in clay soils (CL-FC), and sandy loam soils (SL-FS).
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Fig. 3. Precipitation and irrigation (PI), and evapotranspiration (ET) (CL-FC, forage barley cultivation in clay soils; SL-FS,
forage barley cultivation in sandy loam soils; CL, clay bare soils; SL, sandy bare soils) during forage barley using
weighing lysimeter. From October 2020 to April 2021 (A) and from October 2021 to April 2022 (B).
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Table 2. Growth of forage barley during harvest season according to soil types

Year Treatment Plant height (cm) Fresh weight (g m?) Dry weight (g m?)
CL-FC 77.9 2480 706.4
2020-2021
SL-FC 847+ 3830 714.3
CL-FC 86.0 3030 1035.8
2021-2022
SL-FC 106.5*** 5935 1458.9

YAsterisks indicate significant differences (t-test < 0.05), each value is the mean of 10 replications.
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Fig. 5. Precipitation and irrigation (PI), and evapotranspiration (ET) (CL-FC, forage barley cultivation in clay soils; SL-FS,
forage barley cultivation in sandy loam soils; CL, clay bare soils; SL, sandy bare soils) during forage barley using
weighing lysimeter. From October 2020 to April 2021 (A) and from October 2021 to April 2022 (B).
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Input - Output

Year Treatments Rainfall Fertilization Crop uptake Seepage water
N P K N P K N P K N P K N P K
CL-FC* 044 015 031 12 43 83 1317 1.82 1436 0.06 ND' 001 -079 263 -576
2020- CL 0.44 015 031 - - - - - - 025 001 004 019 014 027
2021 SL-FC 044 015 031 12 43 83 1285 297 1621 0.02 001 008 -043 147 -7.68
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“CL-FC, forage barley cultivation in clay soils; SL-FS, forage barley cultivation in sandy loam soils; CL, clay bare soils;
SL, sandy bare soils
YND: Non detected
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