https://doi.org/10.5338/KJEA.2024.43.09

@ Korean Journal of Environmental Agriculture . Korean J. Environ, Agric. 2024, 43, 92-100

Article

https://www.korseaj.org

Growth Responds of Lettuce and Chinese Cabbage after Fertigating

Livestock Liquid Fertilizer

Tae-Young Lee (), Tae-Wooung Kim () and Young-Sun Kim

https://doi.org/10.5338/KJEA.2024.43.09

Korean J. Environ. Agric. 2024, 43, 92-100

Received: June1,2024
Revised:  August 12,2024
Accepted: August 30, 2024
Published: September 6, 2024

Online ISSN: 2233-4173
Print ISSN: 1225-3537

Check for
updates

(©The Korean Society of Environmental Agriculture 2024

This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(https://creativecommans.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.

CHRCHetm Aoyt
Department of Horticultural Science, Daegu University, Gyeongsan 38453, Korea
* Correspondence: imOsunkim@daegu.ac.kr

Abstract: This study was conducted to investigate the effects of livestock manure liquid
fertilizer such as aerobic liquid fertilizer (AF) and anaerobic liquid fertilizer (AAF) on
the growth and productivity of lettuce (Lactuca sativa) and Chinese cabbage (Brassica
campestis). Treatments were as follow; control, AF-1 (AF 1 L/m?), AF-2 (AF 2 L/m?),
AF-3 (AF 4 L/m?), AAF-1 (AAF 1 L/m?), AAF-2 (AAF 2 L/m?), and AAF-3 (AAF 4 L/m?).
The EC of commercial substrates in AF and AAF treatments were higher than that
of the control. As applied AF and AAF in the lettuce and Chinese cabbage, growth
factors like chlorophyll content, leaf number, leaf width, leaf length, fresh weight and
dry weight, and the nutrient availability of nutrient content and nutrient uptake increased
than those of the control. The application amount of AF and AAF was correlated
with growth factors and nutrient availability positively (p<0.05) in both lettuce and
Chinese cabbage. These results indicated that fertigation of AF and AAF was improved
the growth of lettuce and Chinese cabbage by promoting an uptake amount of nutrient.

Keywords: Aerobic liquid fertilizer (AF), Anaerobic liquid fertilizer (AAF), Fertigation,
Livestock manure liquid fertilizer, Productivity
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7 dRAH = fEAA 71 Wol o]gstal gloy Z[H|E Faotal Q7] WiZe] 7HEERe] WA A7 THEE
Y FEAH) Y] ARG A7)0 7HFo] WAYSHA "t fERO|A 7]H] A7 Foll= VSRR ‘:”E""Hli AMHgSoHA] FouE thE
7|17 FA ke 7SR YANEE Basof ot T BN &3 FOo&E FEHE A FHA9 dlo] HI =
SItH8). WEbA SEAolA] 7SR HEHE|E ARESHA] Y= A7)0 7hEE R HEHH|E ol 8T £ e A2 949
dr=o] FRs5HHH9,10].

T (Oryza sativa) AH Qo] 7FE5Ex YRAH|E A3t A2 HozE, ARE, s 2 2FG4E 5] 3o
[9-12], 7}k IR HH]O] O] FAMEo] RFE 4= loHE A W QPA/AS wERttH YRRy AR AlR
Agolu A A1E| H8sk= 2ol fEott A FaTt AgHH o)1l f=Eo] ojPrh= To] Jlon, FFETEE TSRk
LRAHE HPst7] Yaliss A Alde] Basitt9]. wehA 7SR DAAHE A&H O o]gol= PO R f50]
walshal, Aol A A1 Aef Ao &gt} sk= o] QItHi1l]. SHATE AR Ee] B9 97t A,
tHalo] oo EY W dF7F £LERE JEER RN ARG tha of=Zo] SltHi3).

T A= olHe EYY AFAE EAIE dacty, AEY S Y & Jom, A& 8% FEITES
zAsta, Al FZ AT 5 U= MEL sA7IE0lcH14]. 3 T PR HFY A B4t vigd E HH|Ho]
53 AEYRE o]&oto] HES Auiste] thu| e ZAE] Aol F7FoHA HUTH15]. 7HEE YA |9 9
FE FE7F 3, Ao R wo] Qo o|F LA AE AA F A sfjgHolt #HE ggo] 7t AoR
werEH16]. WA 2 A 7SR YRAH| Y] S-S TH|E o]8T 5= A AR gt 72 AFAEE A
| S1of Bl AAE A5t viSo] MR YaNHE ] Hste] &9 A& E4E RAS A St

i

o

N

SA M=
2 A2 AAEE BAA 29 titdiety B s B4 Ao A 2022d 5YFE 9E7HA] =Sl
o} FA] AHEL AF(Lettuce, Lactuca sativa), HH—,—(Chmese cabbage, Brassica campestis)S ©]-85IH 1, A5 SAH(IHEH |1t

Aramseed Co., Ltd., Seoul, Korea)?} ¥} FAH(A-&H[3, Green Heart Bio Co., Ltd., Yeoju, Korea)E F-ufjo}o] AR&5FFtt.

TA Hg2E VSRR Ha ] 252 o851, a ®Ho| uet 5714 T aMH|(liquid fertilizer aerobically fermented with
livestock manure; AF)2} @714 W& HH](liquid fertilizer anaerobically fermented with livestock manure; AAF)E 0|85} t}.
SA H®Ql AR} AAFQ o|g}sta] E/442 Table 13 Zt}. 099 {5 Su& A /) vAEL 7I% olstz AEHUL
AF2} AAFQ] Hotxaa= 247} 883 1002 YEHHo] BlREgF40l Aottt 34 EFS Ho& JEHSHFHEIEA,
Seoul Bio Co., Ltd., Eumseoung, Korea)E ©0]-8oF 1!, A (pH)Q} 7] &I (electrical conductivity, EC)&= ZVZ} 4.433} 0.91
dS/mE eI,

EE xd A Xel¢ 2%

.l
o
AR 5 inch ZE(H7 127 cm, 20| 13 cm)o]l Dol AR 500 mL (B 220~250 oS FHIT T SREL o] 83}o]

Table 1. The chemical properties of liquid fertilizer fermenting with livestock manure

Fertili er,l) pH EC T-N PzOs Kzo NaCl
iliz
(1:5) (dS/m) (%)
AF 7.52 19.6 0.30 0.04 0.18 0.14
AAF 7.89 224 0.13 0.02 0.20 0.28
Guideline? - - Total amount of N, P,Os and K,O > 0.3% < 0.3%

VAF: Liquid fertilizer aerobically fermented with livestock manure, AAF: Liquid fertilizer anaerobically fermented with livestock manure.
2Guideline was an official standard of liquid fermented livestock excrement (a byproduct of decomposed organic fertilizer).
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E4S9IT Al 7 Baoj] S50 tet 5714 wHo] elsh @714 wae] Helre PRSI 5714
dFg old] A Gt= g ZF(control), AF-1 A 2]F(AF 1 L/m% AF 12.7 mL/5 inch pot), AF-2 22]F(AF 2 L/m% AF 25.4 mL/5
inch pot) @ AF-3 #2]3L(AF 4 L/m% AF 50.8 mL/5 inch pot)& F-E3}91, F7|4 Tadn] A= o R (control), AAF-1
A 2]FH(AAF 1 L/m* AAF 12.7 mL/5 inch pot), AAF-2 Z2]FL(AAF 2 L/m% AAF 25.4 mL/5 inch pot) & AAF-3 Z2]FL(AAF
4 L/m* AAF 50.8 mL/5 inch pot)& -Eolitt. €8 A& HE7t TFEo] e WL ot FAF= AH5HA
ket

Aol AHg 3 et i 2020 59 279 FAS HEF F 433 KBS VeISAL, AR Pgol ¥LT FuE
Aefstel 69 269 249 EEO] A4S H4 F FHA BHY 4 ULF 1497 BIF F 7Y YV (7

7t Ha S F 13
1z Ao g ydsto] 84
FoH, A= B JHE

) % 43] B3 Asoich, BTN shgol Fokaao] WA AL Fo TA| K% F ol
59 34 4B ST AR S1% F e = &
Aastel MY 1~23] BAstech. A 712 5 S WA oot AER A

Al T2 & A7 AEY 742 8¢Y 59 AFE ARE A4 S F 52X HE HEEAH &5t
pHE} ECE BA5I9t A% F 5 mLo] Ang 4%l AFe F 25 mLo| SH52 A/ISIR oF 147 Mgk F pH 247
(Seven Compact pH/ion 5220, Mettler Toledo, Ohio, USA)2} EC (Orion 3 star, Thermo Fisher Scientific, Massachusetts, USA)S
o gsto] 27gsteirt.

7Ieitk Tadi] SRE AY F A AR2 4L, A5 9, 95 AET E AE52 AR 9454 d95a
Z771(SPAD 502 plus, Minolta, Osaka, Japan)E ©]-85to] ZEM 37]9] YJollA ST & FASIAH. Ao+ QA7 A&
MAS] & FrE BES2 Al AF F MY BASS, eSS BEF 2AF F 65°CE AFH HZ7|(OF-W155, Daihan
Scientific, Daegu, Korea)ol| A o] 2 wj7}A] 2447k o] AxS & WA FAE ATFsto] AR 8 9 J&2 7HA]
Z 7 2 A 342 3 & 42 _,_7:1_1,} 37 ZolE ZARINL AZXH AlRE E45l9] Kjeldahl 3] & A4, 91 &
52 B39 24 = Kjeldahl S5O 2, Q12 UV-spectrophotometer (Genesys 2PC, Thermo Fisher Scientific Korea,

Seoul, Korea)S ©o|-85}o] HILE-Ea|Hdl /\]—‘ﬂ oF, 183 4ELE I3 (flame photometer, PFP7, Jenway, Stanffordshire,

UDE ol83lo] YAFFLAMO R BuSAT),. ABe) 25 F 2HE FE DY AW B2 T A4V 48FS BT 7
A5 AADEE il Gy AEE ' FrEe Akl
SHEHN

BAIAE= SPSS (ver. 27, IBM, New York, USA)E ©[-8-6}0] FAHEA] (analysis of variance; ANOVA)S AA|5F9 3, Duncan
Usad= Sl A=t Ao RS AASH Y. 7H5E e Hadn] AFd AE Ao #oks 4y ]— &l
ZAFSHAH

27|d 2N M2 T 220 ] £Y

AF 23 T A2 9 w2o] A T EoF EAL Table 29} 2t} AH20] A EFo|A pHEF ECE 247} 5.46~5.587F
0.066~0.078 dS/m2] M-S HEHIL, EY pHe t27et SAZAYU RS UEFHA| koL ECE AF-3 A2FolA S7F
ShATk. i) Ajuy EQFol A E9F pHO ECE 242t 5.63~5.759)F 0.066~0.077 dS/m2] M S U, tizTe} lwat u,
EY pHE SAAY FolAE UEA] ko EC= AF-29} AF-3 Ao A S715H3lH. ol= 2H&E Akl loH AFS
Aelego] 2712 EQF Y ECTt Z71st Aoz metdEcH17).
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Table 2. The change of soil after growing lettuce and Chinese cabbage applying AF

Treatments” Lettuce (L. sativa) Chinese cabbage (B. campestis)
reatments
pH (1:5) EC (dS/m) pH (1:5) EC (dS/m)
Control 5.52a” 0.066b 5.63a 0.066¢
AF-1 5.46a 0.066b 5.65a 0.067c¢
AF-2 5.54a 0.069b 5.68a 0.070b
AF-3 5.58a 0.078a 5.75a 0.077a

"Treatments were as follows. Control, horticultural substrate soil; AF-1, AF (Liquid fertilizer aerobically fermented with livestock manure) 1 L/m?% AF-2,
2 L/m?% AF-3, 4 L/m?% Soil was sampled on August 5, 2022.
?Means with the sample letter within column are not significantly different by Duncan’s multiple range test at p<0.05 level.

ST/ AN A2 & 50t viSo] B8 EHS AL TH(Table 3). 452 AEAE 2.89~3.91 mg/100 cm’] HYE
WERA T, AF Aol A 23.1~353% S715FALE A9 I, BES U AEFS 27} 152~21.8 ea/plant, 22.5~61.7 g/plant
9 2.4~55 g/plants UEFHO] AF X8| A| ZHZ} 23.4~43.4%, 80.0~174.2%, 50.0~129.1%%4 Z7}olth A5 @A J&2
ZYZF 11.5~15.6 cm@} 7.3~11.0 cmQ] HYE YEFA T, )R ETE ZH2}F 24.3~35.6%2} 26.0~50.7%%] =715}t Hl29] 9=
A 2.18~3.14 mg/100 cm’2] HRIE UEHHI, AF HE|FoA] 26.1~44.0% S7toteth wiF9o] G, BES 4 AEFS
Z¥Z} 7.2~10.8 ea/plant, 19.4~54.0 g/plant W 3.3~6.0 g/plantS L}EFH O] AF 2] A] Z+Z} 34.7~50.0%, 129.9~166.5%, 78.8~
84.8% AT =7}ttt HiF9] AT =L 747 20.2~27.5 cm@} 8.4~13.2 cm9] HYE YEH L, 21 E o}t ZH2F 302~
36.1%2F 44.0~57.1%% F7ISFATE AF A7 & A5t HiFo|A d54, A5, 94, 95 BES € HESS HRx+EH
S7kstlom, AFS] Ay A= As A IF 7 Fo AHA(p<0.01)E HERITH

Table 3. The growth of lettuce and Chinese cabbage after applying AF

” Chlorophyll No. of leaves Leaf length Leaf width Fresh weight Dry weight
Treatments 2
mg/100 cm ea/plant (cm) (g/plant)
Lettuce (L. sativa)
Control 2.89¢c? 15.2¢ 11.5¢ 7.3c 22.5d 2.4d
AF-1 3.56b 18.8b 14.3a 9.2b 40.5¢ 3.6b
AF-2 3.79ab 19.3b 144a 9.5b 51.2b 3.7b
AF-3 391a 21.8a 15.6a 11.0a 61.7a 5.5a
Correlation® 0.824** 0.891** 0.803** 0.879%* 0.946** 0.960%*
Chinese cabbage (B. campestis)
Control 2.18c 7.2b 20.2b 8.4b 19.4¢ 33b
AF-1 2.75b 9.7a 26.3a 12.1a 44.6b 6.0a
AF-2 2.72b 10.2a 27.7a 12.8a 54.0a 6.0a
AF-3 3.14a 10.8a 27.5a 13.2a 51.7a 5.9a
Correlation 0.909%* 0.800** 0.701** 0.779%* 0.752%** 0.637**

"reatments were as follows. Control, horticultural substrate soil; AF-1, AF (Liquid fertilizer aerobically fermented with livestock manure) 1 L/m? AF-2,
2 L/m% AF-3, 3 L/m? Lettuce and Chinese cabbage were harvested on August 5, 2022.

JMeans with the sample letter within column are not significantly different by Duncan’s multiple range test at p<0.05 level.

¥Correlation coefficient between supply of by concentration from AF and each growth factor such as chlorophyll content, leaves number, leaf length,
leaf width, fresh weight and dry weight (n=12).

u

e
3

AF A2 & A5 4Y § e ' AT E F5-TS DA Table 4). AFolA A4, 1 9 489 S5 44
20.3~41.3 g/kg, 1.4~2.6 g/kg, 19.4~35.0 g/kgS YEPATE 279} v|wst uf, A49} 91 AF-2 U AF-3 A2 FoA, ZAFS
AF-1, AF-2 9 AF-3 Z2|tollA] S7Foitt. 457t Aol S48 A, 9l U BEF2 77 496~22.68 g/m’, 0.34~1.45 g/m’,
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473~19.20 g/m’2] MYIE YEPA L, 279} v of, AF-1, AF-2 9 AF-3 HE7= &
58.8~326.5%, 92.4~305.9%% Z7}5}9Ach. AF Xy} Ab=o] oy gtk 9l TaRo

i
pii)

, 1 9 782 77t 75.0~357.3%,

o] AT (p<0.01)E LERYTE

o,

Table 4. The nutrient content and uptake amount in the leaves of lettuce and Chinese cabbage after applying AF

T Nutrient content (g/kg) Nutrient uptake (g/m?)
Treatments
N P K N P K
Lettuce (L. sativa)
Control 203 1.4¢ 19.4d 4.96d 0.34d 4.73d
AF-1 23.8¢c 1.5¢ 24.9c 8.68c 0.54c 9.10c
AF-2 33.6b 2.1b 30.9b 12.32b 0.78b 11.33b
AF-3 41.3a 2.6a 35.0a 22.68a 1.45a 19.20a
Correlation® 0.946%* 0.934%* 0.993** 0.951%* 0.944%* 0.971%*
Chinese cabbage (B. campestis)
Control 16.1b 1.1b 8.1c 5.23c 0.35¢ 2.63d
AF-1 15.4b 1.3b 8.2¢ 9.26bc 0.79b 4.92c
AF-2 18.9b 1.9a 8.6b 11.34ab 1.17a 5.15b
AF-3 25.2a 2.1a 9.1a 14.83a 1.24a 5.38a
Correlation 0.531** 0.890** 0.902%* 0.746** 0.931** 0.857**

"reatments were as follows. Control, horticultural substrate soil; AF-1, AF (Liquid fertilizer aerobically fermented with livestock manure) 1 L/m? AF-2,
2 L/m% AF-3, 4 L/m? Lettuce and Chinese cabbage were harvested on August 5, 2022.

IMeans with the sample letter within column are not significantly different by Duncan’s multiple range test at p<0.05 level.

ICorrelation coefficient between supply of by concentration from AF and each growth factor such as chlorophyll content, leaves number, leaf length,
leaf width, fresh weight and dry weight (n=12).

Wizl A, ol @ BB WL 27 154252 gkg, 1121 gkg, 8.1~9.1 ghgS UERYTh AF A2 & vjo] ]
i S WaT} AF-3 el ToA, ATt ZEo] AF-29} AF-3 X2l o tR TR STt Wik A, 9, ZE]

FTFS 5.23~14.83 g/m’, 0.35~1.24 g/m’, 2.63~5.38 g/m’2] WS UEtith 2o} vjud o, A4 F5F2 AF-29)
AF-3 Ao A 27 116.8%%} 183.6%% SHEIAL, Q1Y 2 S-H2 AF A o)A 242 125.7~254.3%2} 87.1~104.6%
A= SHET wiFolA FE IR SIS AF AT Fo A (p<0.0)E YERIT

flo

7| M wpol| X2| = &H2o| Mg EM

AAF X & A3 9 vj39] A} T EoF EAJL Table 59 Zth AF59] Ajull EFolA pHS} ECE 2H7 5.52~5.571}
0.066~0.077 dS/m2] HE HEIHIL, EY pHE tE27<t SAAA F2AAE HERHA %2 EC= AAF-3 #2704
Z7kskodck. vi30] A EQFoll A Bk pHEF ECE 7k} 5.63~5.749) 0.066~0.075 dS/m] W9 Vb1, tj2et vlwst

Table 5. The change of soil after growing lettuce and Chinese cabbage applying AAF

Treatments” Lettuce (L. sativa) Chinese cabbage (B. campestis)
pH (1:5) EC (dS/m) pH (1:5) EC (dS/m)
Control 5.52a” 0.066¢ 5.63a 0.066b
AAF-1 5.56a 0.072b 5.70a 0.073a
AAF-2 5.57a 0.073b 5.74a 0.074a
AAF-3 5.53a 0.077a 561a 0.075a

"Treatments were as follows. Control, horticultural substrate soil; AAF-1, AAF (Liquid fertilizer anaerobically fermented with livestock manure) 0.5
L/m% AAF-2, 1 L/m?% AAF-3, 2 L/m? Lettuce and Chinese cabbage were harvested on August 5, 2022.
?Means with the sample letter within column are not significantly different by Duncan’s multiple range test at p<0.05 level.
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glout

fr

o, £ pHE 5429 §-IAS YER|A] Z% oL ECE AAF A FoA ti2FEct 71519t} o] e Ajo]
AAFQ] AEEfo] 72 EY W EC7t 571%t A= waET17].

AAF A & 430t vj30] HEEHS RANGIATHTable 6). 452 FEAE 2.89~3.87 mg/100 cm’2] H9IE UERL,
AAF A T4 152~33.9% Z715tATE A5 5, HEF 9 AEFS 22 152~21.5 ea/plant, 22.5~67.9 g/plant I
2.4~54 g/plants LEF O] AAF A 2] A] Z}Z} 18.4~41.4%, 80.0~201.8%, 45.8~125.0%% Z7l5qAct. A5 @43 =22
ZY7F 11.5~15.7 cm@} 7.3~10.8 cm2] HYS UEFH I, AAF A ZFo|A iRt ZF2}F 27.8~36.5%2} 27.4~47.9%%] Z7}5}
Fr}. viFo] GEALE 2.18~3.05 mg/100 cm’Q] H S UYERHIL, AAF 2| Fo|A 156~39.9% Z7I51) wiZ] 4, A&
% 9 AE52 42 7.2~9.7 ea/plant, 19.4~62.3 g/plant ¥ 3.3~6.3 g/plantE YEFH O] AAF 7| A] Z+2} 27.8~34.7%, 111.0~
221.1%, 69.7~90.9% AT Z7}5}Htt Hl29] AT JEZL2 247 202~31.2 cm@} 8.4~14.2 cm9] HYS YEI T, AAF A
Fol A RTRT} 217 29.7~545%2F 369~69.0%% Z7FtIh AAR A2l F 4o} HiRolA d%a, 94 9% 4%,
Bes 2 AEF2 HRTET S7H6IoH, AAFS] A&} A= s A 5 1 F2] A (p<0.01)E HYEFT

Table 6. The growth of lettuce and Chinese cabbage after applying AAF

T Chlorophyll No. of leaves Leaf length Leaf width Fresh weight Dry weight
Treatments
mg/100 cm? ea/plant (cm) (g/plant)
Lettuce (L. sativa)
Control 2.89? 15.2d 11.5b 7.3c 22.5d 24d
AAF-1 3.33b 18.0c 14.7a 9.3b 40.5¢ 3.5¢
AAF-2 3.77a 19.7b 15.2a 10.1ab 50.4b 3.9b
AAF-3 3.87a 21.5a 15.7a 10.8a 67.9a 5.4a
Correlation® 0.888** 0.928%* 0.792%* 0.854** 0.973%* 0.983**
Chinese cabbage (B. campestis)
Control 2.18c 7.2b 20.2b 8.4c 19.4c 33b
AAF-1 2.52b 9.7a 26.2a 11.5b 40.5b 5.6a
AAF-2 2.58b 9.2a 28.0a 13.4ab 41.3b 5.9a
AAF-3 3.05a 9.7a 31.2a 14.2a 62.3a 6.3a
Correlation 0.947%* 0.667** 0.814** 0.810%* 0.909** 0.785**

"reatments were as follows. Control, horticultural substrate soil; AAF-1, AAF (Liquid fertilizer anaerobically fermented with livestock manure) 1 L/m?%
AAF-2, 2 L/m% AAF-3, 4 L/m Lettuce and Chinese cabbage were harvested on August 5, 2022.

YMeans with the sample letter within column are not significantly different by Duncan’s multiple range test at p<0.05 level.

¥Correlation coefficient between supply of by concentration from AF and each growth factor such as chlorophyll content, leaves number, leaf length,
leaf width, fresh weight and dry weight (n=12).

AAF A & AE0 4 § o I 79 B TS DA (Table 7). AFolA 4, Q1 9 259 S 44
20.3~43.4 g/kg, 1.4~2.6 g/kg, 19.4~36.9 g/kgS YEPYE 2719 v w e o, 240} ZHE2 AAF (AAF-1, AAF-2, AAF-3)
A ollA, Q12 AAF-29} AAF-3 A 2jollA] F7kokdth 57 B7goh S5t Aa, 9l 9 BEFS A7 496~23.47 g/m?,
0.34~1.40 g/m?, 4.73~19.97 g/m*Q] HAE YeEPH T, 279} v|w T uf, AAF-1, AAF-2 ¥ AAF-3 AHI3= F4, A °
250 7F7: 92.5~373.2%, 52.9~311.8%, 94.5~322.2%% Z7}5FAT}. AF A e|Sfa} AF0] oFE 3 W TaRo. o] Abylyl
Ap<0.01)5 UEFRT

oA A4, 9 W ZAEY TS 247 16.1~18.9 g/kg, 1.1~2.1 g/kg, 8.1~9.2 g/kgS YEFHTE AAF A2 & S04
Aa FFZ FAAR] FARE UEHHA] 22U, 1S AAF AZFo)A, ZF2 AAF-29F AAF-3 X204 t2FET S7tst
At wiEe] A, 9, ZAE T4 5.23~11.87 g/m’, 0.35~1.32 g/m’, 2.63~5.79 g/m’Q] HYES Yepict di27e} vwdh
wj, A4, 9] 9 Zr0] =k AAF A ZFoA 24 79.0~127.0%, 127.0~277.1%, 74.1~120.0%%] S = ATt HiSof A
T T FFFS AAF AT Fo ATEA (p<0.05)F HEFR

rlo
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Table 7. The nutrient content and uptake amount in the leaves of lettuce and Chinese cabbage after applying AAF

Treatments” Nutrient content (g/kg) Nutrient uptake (g/m?)
N P K N P K
Lettuce (L. sativa)
Control 20.3c? 1.4c 19.4d 4.96d 0.34d 4.73d
AAF-1 27.3b 1.5¢ 26.3¢ 9.55¢ 0.52¢ 9.20c
AAF-2 39.2a 2.3b 31.8b 15.17b 0.89b 12.31b
AAF-3 43.4a 2.6a 36.9a 23.47a 1.40a 19.97a
Correlation® 0.934%* 0.939%* 0.997** 0.970%* 0.973** 0.982%*
Chinese cabbage (B. campestis)
Control 16.1a 1.1c 8.1c 5.23¢ 0.35d 2.63d
AAF-1 16.8a 1.4b 8.2¢c 9.36b 0.76c¢ 4.58¢
AAF-2 16.8a 1.9a 8.9b 9.85ab 1.14b 521b
AAF-3 18.9a 2.1a 9.2a 11.87a 1.32a 5.79%a
Correlation 0.349*% 0.896** 0.933** 0.813** 0.959%* 0.948%*

"Treatments were as follows. Control, horticultural substrate soil; AAF-1, AAF (Liquid fertilizer anaerobically fermented with livestock manure) 1 L/m?%
AAF-2, 2 L/m?% AAF-3, 4 L/m? Lettuce and Chinese cabbage were harvested on August 5, 2022.

JMeans with the sample letter within column are not significantly different by Duncan’s multiple range test at p<0.05 level.

¥Correlation coefficient between supply of by concentration from AF and each growth factor such as chlorophyll content, leaves number, leaf length,
leaf width, fresh weight and dry weight (n=12).

715 WEANI(AR, AAF) H2] $ EF o4 EoF pHO| Wak vehibx] gkokori(1s], Aule] Hejzge] w2 =
%GB FF F/12 EF EC B7bo] GRS mH A0 BHHTHI7) /R AR Hel F £ F Aie Aol
oFo] F7hsHe Ao FelA UT(19] EF FIA QAk ol Fo| F71E7] W] ECh S7he A0 ShaElt17),
PNoEh W] XY F EF 54 WeRe AAC] £ 54, QNS % Hejspe] wst] uet th2 veht: Aoz
A YTH18). Jo et al. (18]S 715E10) WE Feho] net EFo] Mok Urehbx) ghethy Busty, £ dpolME
AFS} AAFS] X0l T2 Eoko] o]tohd] 54 Mk GIGITKTables 2, 5). & ATo] ALG3 EFE FERA pH 55 Y&
AuHAQl A} pH 5.1 BESRE Lee et al. 2019] Aok SASIALL, ofF B3k Qut AAA 72K Ffol2 Uekick
[19]. AES] FURI} 7Y Fololet HERATA Fol 2XFEFo] Bl AL LT U At AR BT Bej
E9F 952o] kot FEEk WRH|Y A4S A AT Ao THLH19,20)

g SRS T o] Wt 3714 BRAEAR B2 RN AADR L EE o5 el mE 22
o Al E4E HILSIATE. AR AAFE #7140 TG T A0} wlEo] ASL oulo] Xejskel uet JE4, P4,
Y, GE, B2F U AEF LE ST o Au|o] Helo] 2 Aol 4o ofat Ao WHHch /Ty a
Ho] BlE QL R WAt gelrh FHRS o231 YO (Table 1), A8] Al HBo)A] o] Bofoh Wk HEE T1EO
2 AESHT JH] 18 GRS 2715 LU, NON) S F2oI= Yo £71%0) Aodo2 33
3 glom, §718L Ee] B Al A7ke] Aol et £/16) Wo] Gelvh Wsketul19], o]F AEe] JFUCE o] §to]
Bl Btk AaE 4Bl HRE FUAYIE AT 24 5 F0 4RO SEo] wIAL ST luloht R FHFE
A1 Aoz T LA UTH21). Kussow et al. 221 Fdt A2o] 4T o3t 2FY F4E FEsH: EH
B2 AEolela Bustdc. HE 1L SRoe] 4 F Ak TFOR AT AAo] o|FA L, T JEEC §4E
FESICIELE 7 RIS VIR S FYHOL FIUYDL 2] ofYek # AFOAE Jin o] A 4
o] FAE AL Aol8 o] Yool vz HEo] Feuol 9] WO BerEth20]. WebA 7k WRHS
W2 Foote] GAF L ANABL Aefsls] FoAAE AulolA B2 HEL BEdtelof 23],

B o] ] ALGS 7HEE:0] AU F WAysks oo AAgo] Ego] B Ao WaHrh A Sk
Waoluls SEAelA b Hol ALgSt Yot ¥ ol A 18] M T thAl Agl] ol wie] MFu 2 A
49 158k daopulo] vt WaH fulE thg Z7|7hY Basor st BAHo] Stk webA] 71408 AEALS
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Fo LIAHE Aol BEIATH 71SEL TAAS ASHOE BT 5 Urke FHS 2T Aok B AT AT Aol
A RE 2AGNA 7HER RS 7714 0% FFse] A2 Y&} S WIS ZASIACHTables 3, 6). 1R
el gpie] BRFolt o L AT SHS 2T X Yrhe BES ZA Yot

o] 771502 FFeTh BE/F5Hol B A0 WHHL2325]. et 22 FF 2 4 Alol et o] a7
7 k] W] 715 R oS B2 o] g3y SISiAIL Aule] BA W FRY B AA) Bt F71A7 Bas
rH23.26]. E 7HEEw FEAHY e F 548 94 L haAe] B BUHYE Basgirh2r2s)
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