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Growth Response of Eggplant (Solanum melongena 1.) Using
Balanced Manure Nutrients Supply by Fertigation Culture

Ryoo, Jong-Won - Jung, Keon-Su - Kim, Sang-Min - Seo, Man-Young

The present study was conducted to evaluate fertigation effects of balanced manure

nutrients from combined fertilizers on the growth of eggplant (Solanum melongena

L.) and soil chemical properties in greenhouse cultivation. There are 4 treatments

for fertigation; animal liquid manure (LM), LM supplemented with chemical
ferilizer (LM+CF) to make nutrient-balanced ferilizer, LM supplemented with

chemical ferilizer and phosphorus acid (LM+CF+PA), and conventional chemical

fertilzer (CCF). Fruit lenth, width, and weight for LM treatment were significantly
lower than LM+CF, LM+CF+PA, and CCF treatments. There was no significant
differences in fruit length, width, and weight among LM+CF, LM+CF+PA, and
CCF treatments. The yield of eggplants per plant for LM treatment (26.2 kg) was
decreased by 6% compared to CCF treatment (27.9 kg). The growth and yield of
eggplants were not significant different among CCF, LM+CF, and LM+CF+PA
treatments. The marketable yield for LM treatment was lowest among 4 treatments
and that for LM+CF+PA treatment (26.6 kg) was increased by 8% compared to
CCF treatment (24.1 kg). The chemical properties of the soil for CCF treatment, in
general, tended to be higher compared to the other treatments. In conclusion, the

present study demonstrates that the application of balanced liquid manure com-

bined with mineral fertilizer to soil is considered as a good management practices

because it improves, eggplant quality and soil properties.
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7V ARSIl A BBk VSRR A Arbr)se] 7t ThEA R FHo] +
of WA Folxldth BEF M Aie] A G371 Lol duls HEETteA Y o] &
o] F7tetal Utk 53] FRoIA AFE7Iet S4Hs7HY] S Adl Al E 283 A
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a7t FE A ZAE 7|HE o] &H I e AAelth H sk~
AR A o] FTFE L Qo A ER-220] Fu Aol A o] JHegt Hule] o] ok
AT ET ARtk H2 AMEHE VSRR dHls dHAN e} Fesrrt 52 dulE
Aakslz] $ske] g EE 2 Hd HHLE A =R BF-EZ(SS, Suspended solid) ko]
w1, o|3}shg Aol A SRR FUIE RO vligo] wa, AU A P e
Aujoloj A AldA o] FH] E= FH|AH] JE|E o] §o] 7F53tTHLee, et al., 2017).

Hd=ol Bgsta Utk BtEAnl= A& AS 7535
T3S 23 dujolt}t, dul= ZE o]& A AL, <
ke FEAPo] Fa3T JEEE dule Auls)
Z71A 8 A=l wpet FEo] volof Btdgo] et Anle A
i 2A A AATFL 0.07~3.11%, AAFFEFS 0.03~1.18%, ZE] ol 0.09~1.00%=
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7R o2 BEG vl Adwe] FUHE Fwel Hesith B3 HE sk EY A A
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ARS i E 7HSEdH = thAlgte Zlo] AAA a3t 52 o= e TH(Park
et al,, 2010). FelZHEol] gk Hu] AP FFH A5 thek SCB AH EF+= I F(Lim
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S oz Syt 7R = 20179 22 23 o] HHAL 180 cm, FHAE = 60 cmE
1& A28 248 N 8T HAL 6x10 mE 3P, AT v = oAy 3ukE o

TS she-2o A B B Auls sE2X18A ARl Fskait



272 FEU- AL PR AR

B AFEo AFWEE Table 13 2o} Hg+= 7
SH RS 718 JFEZXH WEYH|(LMACF), 7IEEadn]o &3} ofdiks H7)sh gb

YU (LM+CF+PA)A 2] -9} 3l & A2 (thx=T)E FAT-

Table 1. Treatments of this experiment

Treatments Contents
LM* Liquid manure (LM)
LM+CF Liquid manure (LM)+ chemical fertilizer (CF)

LM+CF+PA Mixture of liquid manure (LM) + chemical fertilizer (CF) + Phosphorous acid (PA)

CCF Conventional chemical fertilizer (CF)

*LM : liquid manure, LM+CF : liquid manure + Chemical fertilizer, LM+CF+PA : liquid manure + Chemical

fertilizer + Phosphorous acid

2.
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IR E AR

7HA A Aol AHSH =R YRIE oAFA AL AEAA S48 Taad
< 3R AR A E AEA] A HH S0 wRlS UAISE] ffste] eie] 9 3
HAAFE AAH FFE(SS; suspended solids)S A H AL o] 83IATh Al AMEH 715
i Aule] B2 Table 29F 2ok Aule] 3o A ol 010%™ QAqk2

0.008%, Z&]= 0.26% ©|%th

Table 2. Chemical properties of liquid manure used in this experiment

pH (1:5) | T-N (%) P (%) K (%) Ca (%) | Mg (%) S (%) | EC (dS/m)

7.41 0.11 0.008 0.26 0.037 0.014 0.03 11.62
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FIH|(SLM+CF+PA) A F& 7I5ER dEAn|o olQlite
19] pHE 7449014 pH 6.5 ZA3IJth pH 23S 93 o}t &
1 B3 o}l A AU FHGAAL 99%, pH: 1.0)2 0.15 kg EF3FATH

=72 3shnl g AT 7HR AN P05 : K,0=11:0:7 kg/l0a)E 7]=2
2 AE3FATHRDA, 2007). 755 AH| o] A&7 7HA] FFE FAAHE 8 kg/10a] 3i

A glssich, Auleh sshune] FEFUHL Hdsh s Yol

SHSHAT

1 Y F222 13] 400L/10aZ 20174 4€ 109 3E 20173 10¥€ 25¢

A B E A s}

Table 3. Addition amount of chemical fertilizers for manufacture of balanced manure in

this experiment

Liquid Monoammonium| Phosphorous | Magnessium . .
Treatments manure & g/][jlizaton) phosphate acid sulphate (Bg;)]j\(;l izlnd)
(ton) (kg/LM ton) | (kg/LM ton) | (kg/LM ton)
LM 1 0 0 0 0 0
LM+CF 1 1 0.15 0 1 0.5
LM+CF+PA 1 1 0.15 0.5 1 0.5

* LM : Liquid manure

& AFzAP)E] FIATHRDA, 2013). 7HA 24,
2] 1075 S48kl Fostltr. Fd2 A4 F 150
FEIAL, T F SA 4 AYER FE8H FAE S AFS A=A
=7 Z|(SPAD reading value)x 3to] 952457 (Minolta Japan, SPAD-502)E ©|

A
Atk S F49) QOE HPor MEY 5T, 15 1084 ZYstel P

EAEAH(RDA, 2013)°] F3ta] EF pH (1:5)%9}
EC+= Orion 3 star pH/EC meter2 =439, #7152 Tyurin¥, Q14H2 Lancaster, X3+
7 FTEAgZSet 2P g4 A
TE3 A=A E EFold gF

Azt A= A=

Aol 22 IN Ammoniumacetate (pH
(Varian 730-ES, ICP-OES)Z =43} t} 2 &4
A HA TN INTAAHAE 55 A F 65Tl A 48417
712 7+ F AR 0.5 goll ES|AHCIO, : HoSO, : T/ =18:1:11) 10 mLE 7}3}¢]
300C AT A A3 E3)dte] No.6 Whatman o A2 o33k Th-g, 9ol 28 AAS
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(Varian AA240FS)Z, T-N< Kjeldahl SFHOZ, QA4S Vanadate® 0.2 E43}4Th
m. = o &

An] g sstHl g el g 71A 9] A5 Table 494 2T B2 3 50

A, GEL oll4r HU) grEAB)(LM+CF+PA) Aol A =& 7%k
 fFode stk 7R B £ R0 =24, A, 94, 9F 9 F
+olQIAE 7} BrEAR|(LM+CF+PA) A 77F HHl A FHLM)ET =34t Lim &
(2008)2 13 Aujoll Al SCB AU E 50%% AlHISIA S 125% A 2]T9 242 Zol= ¢l
Tl SR I Lee 5(2007)2 EVLE #R[Aujol A HA F4E0] 71.8~1023%%E #PA 2
45%0°] Blste] AAsHA Eohal sk

Table 4. Effects of combined fertilizers application on growth of eggplant

Days of Treatments Plant height |Stem diameter| Leaf length | Leaf width | Chlorophyll
transplanting (cm) (mm) (cm) (cm) (SPAD values)

LM 85.2az 11.3a 23.0a 14.3a 53.9b

LM+CF 86.0a 11.6a 23.6a 14.5a 54.7a

50 LM+CF+PA 86.4a 11.5a 23.9a 14.6a 55.0a

CCF 85.9a 11.7a 23.8a 14.8a 55.8a

LM 128.1b 23.1a 28.0a 15.7a 37.6a

LM+CF 132.0a 22.9a 28.1a 15.9a 37.4a

% LM+CF+PA 132.9a 23.0a 28.4a 16.2a 37.6a
CCF 130.4a 23.4a 28.7a 16.4a 37.0a

“The same letters are not significantly different with DMRT at 5% level.

ol AgTAM 7, HE, AEe Hehuln AgTre vokth Ty ol
4 A7} REOHI(LMICFHPAYE B4 8o e 7lxe] 34, FE, Ee tzTel 3
sl e A2l 7ol o8 2ol S ERNA ekakrh(Table 5).
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Table 5. Effects of combined fertilizer application on fruit characteristics of eggplant

Treatments Fruit length (cm) | Fruit width (mm) | Fruit weight (kg) | °Brix of eggplant
LM 18.9bz 40.4b 123.3b 4.75a
LM+CF 19.7a 41.3a 125.9a 4.80a
LM+CF+PA 19.6a 41.6a 126.4a 4.85a
CCF 19.8a 41.8a 124.2a 4.80a

“The same letters are not significantly different with DMRT at 5% level.
2. 7 B S

grzoin] Algo] WE F AL Table 63 2T} 714 9 F#ke 3k g 2
T27.9 kg)oll HIgtH 7FEE 2 HB|(LM) A T4 6% FATH 7FSE5A8(LM) A 2T
ANA FFo] ThE AHEFETE Gopxl AL 7SR aduld e dae} Qlike] RE
FEETFC] dlo] H A0 FE HATKRyoo2t Seo, 2009). LU} iE+olQlAE 7t Bt
AH] A FHLM+CF+PA)S] 7HA] 7 A FL tiZ27<l 38 A2 7HCCF)<}t ts¢
FHFHE YERATh 71E5Es dule] REg FEQ] A, A4 vladlge] HIE HIt
oJ3te] it EetPol] dfaEo] HFAR] A&l Jhsd ASE BRIty VA F3F FEF
2o ofR Wl o}elal 7y} wrEAln] X ] H(LM+CF+PA)7} 26.6 kg & 38H] 7 22 (24.1
kg)oll BIgte] 8% S7lehe A7 AT olHf S A= 7IS5ERHH 2 3|5 9
g FEo] flo] ISR REANY] FFE FilA L3 FEE AT & e A
° 2 AT AT Lim 5(2010)2 SCB HH] & o] &3 13 JH|Au] Ao EFHA Alv|TF
o daiA sl s A7t 7hs8lthal 3F9 S, Park 5(2011)A % 2o Ajufol 4] Hn]
o IFFE BolA A4 F ZF s AV 7hssithal BRaste] B Agel e
A%4E JeERAATH

Table 6. Effect of combined fertilizer on vyield of eggplant

Treatments Yield (kg/ plant) |Marketable yield (kg/ plant)| Marketable fruit ratio (%)
LM 26.2bz (94%) 22.9¢ (91) 87.4
LM+CF 28.0a (100) 25.8b (102) 92.1
LM+CF+PA 28.4a (102) 26.6a (108) 93.6
CCF 27.9a (100) 24.1b (100) 86.3

“The same letters are not significantly different with DMRT at 5% level.

* Relative Yield
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Mo

J}ER Ly urEoln] 9} 31EHH| 8o TH| Alfo] 71R] FHale] TR T nx= o
2 Table 73 2ot 7HA B o] A FFe AT Akoldl fof g xfol7F UEhA] ¢k
ok sEEAu] Al 14k miavlE e i<l FEhHls AR @t
7HA Ao FIIAE B T ZFS e wEAH] A4 EU4th Papadopoulos
(1986)= Q0] Tl A AA =7} Z7letd GuoA Axdtere Zrtshd Qla) 2z
Fage 743ty &tk Choi (2008)E ENIE 9 QoloA 3}&H g9} SCB H] A
g Zrol] o] FrIAE g2 Abol7t gltkal SH31aL, Hwang 5(2004)° ofetH =& vk
Anlel gtstul s AlHIFFo] Zg w) 1F= HH] Ao st QA ZFES SRS

A

Table 7. Effect of combined fertilizer on the mineral content in fruit of eggplant

Treatments T-N (%) P,0s (%) K,0 (%) CaO (%) MgO (%)
LM 3.14az 1.24b 11.3a 0.46b 0.42b
LM+CF 3.20a 1.29a 11.1a 0.48b 0.48a
LM+CF+PA 3.14a 1.35a 11.2a 0.49b 0.51a
CCF 3.27a 1.34a 9.3b 0.57a 0.50a

“The same letters are not significantly different with DMRT at 5% level.

4. £l A5 54

grEoin] 9 slenj g e A & EQF 3184 Wl Table 83 2t} EF 5 24t
2gteke 3| g7} 40.6 mg kg2 An] AAE] DA AFEY] xpolrl ZA] sk

x| 2

o X2 ZE e VHEER Aue) grEdn] A oA dEhls AR w94t
H Z53ego] 2o Axg AdHY Park 5(2010)2] ERFE SCB 9H| AlY 2
S 7ot} pHE Au] A7} 8hu| 5 AR} B9t ol Ayt &4
Aol7] WEo R FTFQon EE An|Z A&3 1F(Kang 5, 2004), Fd(Lee 5,
2006) B EUE(Park 5, 2010) il = pHZF EobAE AEFES HYTE FaA4t f?}%k 2
A kol Zpolzt gllom BT AA ek ML ET Eokth 28y ofI4k HUt
H] Al &F9] pHE 7.0914 652 Yotk EY ECe BE A1 X247} gsh =
siokth, grE o] A e EY 9FFE(EC)E 8¥ 5¢ 8.7 dS/mE YERY O] H%
(0.0~2.0)2T} =& dF HA AEHZE Bou 102 15¥0E 322 Yol
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Table 8. Effect of combined fertilizerf on soil chemical properties of eggplant field

. . . "
Organic NOY Avail. Exch. Cation (cmol'/kg) pH EC
Treatments Date matter (mg/kg) P,0s (1:5) (ds/m)
(g/kg) (mg/kg) K Ca Mg '
5 Aug. 35 39.5 1,347 2.89 14.1 6.8 6.9 9.2
LM
15 Oct. 34 30.9 1,337 2.76 13.7 6.2 6.9 4.5
5 Aug. 35 40.9 1,301 2.92 14.2 6.9 6.8 8.5
LM-+CF
15 Oct. 33 37.2 1,271 2.94 13.4 7.6 7.0 4.5
5 Aug. 36 42.8 1,295 2.89 13.7 7.0 7.0 8.7
LM+CF+PA
15 Oct. 34 39.2 1,260 2.74 13.3 7.5 6.5 3.2
5 Aug. 33 43.8 1,355 2.62 15.1 7.2 6.9 9.6
CCF
15 Oct. 31 40.6 1,346 2.50 14.8 6.9 6.9 8.2
N. ¥ 2

£ @ i o 9} FEE TAL RIS BIKDF AL 2 A
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=%
%%}kzm* HI(LM), 7}%fh<>ﬁﬂ1 ol zz}ff%ﬂli% AN FExH ‘%%"%’H](LMWF), 7}%
Z N8| (LM+CF+PA) A& T¢} 3}3tu| 2 33 4] 8] 74(CCF)
oot 7}7q,] W4, & #FLS LM X277} LM+CF, LM+CF+PA % CCF X 2|79
sﬁ frold o g vgkth LM+CF, LM+CF+PA @ CCF g7 ztoll 34, 3E 9 359
frol A atole YERUA &ttt 7HA] =3 732 CCF A8 74279 kg)oll vlste] LM A &
TH26.2 kg)ol A 6% 3kt 7R 2] A FS CCF2F LM+CF B LM+CF+PA 7ol BA1 2 o
2 frolg zpolE YERA] Futh 7 7 AETEFS LM A FolA 7 wkon,
CCF A 8] 7+24.1 kg)oll BI3te] LM+CF+PA 22 74(26.6 kg)°l Al 8% =7}3ldth. E4e 3}
-2 CCF Ag77F th& Aol vlste] AWrd o g & Aot oo AA4E
T3 & o 3stnl s waAIn]o] Hste] Tt HHlof Mg E HURE BrEH]
of o)k #nl7} 7HA o] FFEAME B F B e el frEldk AR o R Al
ZrE T},
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