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Effect of Pig Slurry Application on the Mineral Content of Leaf,
Fruit Quality and Soil Chemical Properties in Pear Orchard

Jin-Myeon Park*, Tae-Jun Lim, and Seong-Eun Lee

Horticultural & Herbal Crop Environment Division, National Institute of Horticultural & Herbal Science,
Suwon 441-440, Korea

This experiment was carried out to investigate the replaceability of chemical fertilizer by SCB liquid fertilizer
(SCB) in pear orchard for 5 years. The effects on the mineral content of leaf, fruit quality, yield and soil
chemical properties are as follows: The mineral content of leaf showed no difference between the treatments;
two SCB liquid fertilizer treatments based on the N (SCB-N) and K (SCB-K) content, and control (chemical
fertilizer application). There were no significant differences in yield, titratable acidity and weight of the fruit
although the figure of fruit weight was high in SCB-N treatment. Soluble solids content was higher in the SCB
treatments than the control. Soil chemical properties such as the content of soil organic matter, available soil
phosphate and exchangeable cation were not different, although soil pH was higher in SCB treatments. In
conclusion, it is suggest that the use of chemical fertilizer in pear orchard could be replaced by the application
of SCB liquid fertilizer because of the same effect on the growth of pear tree and soil chemical properties.
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Table 1. Total amount of SCB liquid fertilizer applied and input rate of N, P,Os and KO.

SCB-N' SCB-K'

Year Liquid Input rate Liquid Input rate N top

fertilizer N P,0s K»0 fertilizer N P,0s K>0 dressing

SR v — kg (Y p— R R —— kg (P p— kg ha!
2006 96 125 13.4 226 51.0 66 7.1 120 59
2007 123 125 344 252 49.0 50 13.7 100 75
2008 237 185 40.3 732 56.5 44 9.6 175 141
2009 308 185 40.0 656 82.0 49 10.7 175 136
2010 298 185 17.9 289 180 112 10.8 175 73
'SCB-N: SCB (slurry composting biofiltration) liquid fertilizer based on the N content.
*SCB-K: SCB liquid fertilizer based on the K content.
Table 2. Soil chemical properties of pear orchard used in this experiment.
pH Organic matter Avail. P,Os Exch. cation

K Ca Mg

1:5 g kg'l mg kg'l ------------ cmol, kg'] ————————————
7.5 16 392 0.48 4.65 0.83

o] Eholu] A gao] F71gtol wreh Wael Qlo] ek
o fFAolA FFol Erkal sk3ltt (Ro et al,, 2008b).
SCB (Slurry Composting Biofiltration, E|H|¢h) HH|= 4]
A 7¥2 3% (Lim et al,, 2008)¢2} 83 (Lim et al.,
2009)E AulistAY A A EULE (Park et al,, 2010)2} A]A
L.0] (Park et al,, 2011) Ajujol|lA] FH|E 3 of Sfetv| =
o thEet AT QIglon] AMERA o)A 5YIZE @
o]0} ErPE (Seo et al, 201)E AW ) spopul et
vislol e okov] Fa4e 24 ot A,
SOB ol ¥E sk Aagtgol ulstel ekl
o] o} qlato] Wol HHE Tglo] AMgakt] Hel)
o2 ekl SOB ofujo] that HelolA] 471

Q) QA= ol wlujg Aolh, & i ) 24el
£ 59 Bt AES o d9] 1R o

HEEA W B Y vskE 2Absto] Slehh| & o
4

§

AlE i uf 2helof] gt SCB 9H] AlF-2 200614 %
B 20109704 5dzt Qo S2Tet HE EAelA
AT FF 13948E ol gskalen A7iEls 5X17 mo|
ek Al Azl SR (8, dele) A, dar
< SCB dfH] Alg, ZE]7]E SCB HH] Al§ 3422 319
o, AP AR Eok Aol Qg A2 AR 7
Z (RDA, 2006) 2.2 3ol ufe} Ak 2006~20074
125 kg ha ', 2008~2010%4°] 185 kg ha ‘0|1 Zra]i= 2006

Table 3. Mineral content of SCB liquid fertilizer used
in this experiment.

Year T-N P,0Os K>O

__________________ [ R —
2006 1.30 0.14 2.35
2007 1.02 0.28 2.05
2008 0.78 0.17 3.09
2009 0.60 0.13 2.13
2010 0.62 0.06 0.97
Average 0.86 0.16 2.12

ol 120 kg ha ', 20070l 100 kg ha™', 2008~2010¢]]
175 kg ha ‘0] SCB H]i= Table 17} 72 18-02 X&]5}
Ack, Qlike slshul g A2l 2006~2007A9] 65 kg ha ™,
2008~2010¢] 105 kg ha & ]ttt sfsu]|a9] A]
718 A2 Hl&2 A Al 7H] R ¢ 34 (69) ¢
S| (99 9] H]&0] 70 : 15 1 15%0]aL Z2] AlH] HlE-2
50 : 40 @ 10%= A8t o Qihe 7]H|= 100% 7ol
2|8} e}, Vetter and Steffens (1986)°] 2J&1H oHu] 2
A 7RSOl 2AE AxET) BE0 A8 o o] 8E
o] A Yehdtiar atgl=tl, o] AFArE este] SCB
Hu] oG5S =ol7] I8t SCB HH] A= A%S 7}
20l 20%, o2 &l 80%= FEAISF L, Ze]7]E SCB o

v Z2] o] A HE5TF2 5 dleo] FH|2 845 AES
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Aol o] 85 ofu] o] S5k (Table 3)& M4 Frgo] - IN-CH;COONH; (pH 7.0) €H5-89) 02 3]&5}o] ICP-OES
0.62~1.30 g kg '& 267k Zfo]7} glow] kgl (MX2, GBC, Australia)& AMg-ato] S7dskqlct, AEA] F
0.16 g kg ‘& FAA3| Wokw 2] e 212¢gkg ' = o 7R T Aa 4 AEA AR 0.5 g2 I ST
£ /JEoll Hlste] woktt AR AERF Atol= woke I (KoSOs2} CuSOy = 9:1) 7 534k W Haffgh & A
ol HHE I W A7Iek FHEATE k2] el v Z2|(B-316, Buchi, Switzerland) S 0|83t F5et F, 2l
Elut= Aol 2 ammonium vanadate HO &2 H]AA (UV/VIS spectro—

photometer, Cintra 6 GBC, Australia)S AM&-slo] A5}

ZAb W BN Y A A ey sjekgat o By 9L RS e 8 nkdlE e 10P-OES (MX2, GEC,
& 93 ik o Al e A F710 8 Aol A Australi)® SR A 54 7R 9 T
Halgich B ARE Soil augerS o]gdto] 7k shie] = EETEA (ATAGO, Brix 0~-32%)% S7do31al, Al=
= 5~15 cm 200]9] 2L AHete] SA T 2 mmA|R 4 = 782 #5310 0, IN-NaOHZ & A3t 3 malic acid=
2 B89t o AlEE Az F7ke] obd AviE & Al gHibsto] wiRg s UehfSlch SARRAS SAS EAZR
2ok o~3u), wkEG souf =S 2 ste] AT B 70C I (v. 9.2)= °&3I
oflA] zsto] Qle] 7R EAlof o] g8l M 54
I e o] skl 2Ll WL 1uhEe) dut o nFE
20704 3RHE o 2 2AlSHTE

EoF 9 AEA 84S B Al (NIAST, 2000)9] €| RIIEE S Hlw ARl ot A
EoF 9 AEA HAH| F8k9ith, B pHE B £ 7|0 SCB HH|9} S| RE 3 % AlRIFE m, SCB
HlEE 1152 sfo] 2Apaes SAsIglaL, B /7] oHu|o} setu]z Ao wE Yo FIR S A=
2 Tyurin ¥, S8 AAES Lancaster ¥, X2 K, Ca, Mg Zbof] ZFol= QIQiT) (Table 4). Kang et al, (2011a)& 2=

Table 4. Effect of chemical fertilizer and pig sluiry application on the mineral content of leaf in pear.

Treatment T-N P K Ca Mg
g kg’
SCB-N' . 2006
SCBK 20.5a 1.27a 15.7a 8.64a 1.18a
Chemical fortilizer 19.7a 1.08b 15.6a 7.74a 1.18a
19.8a 1.19ab 14.7a 7.66a 1.27a
2007
SCB-N 19.5a 1.42a 17.5a 9.38a 1.59a
SCB-K 19.5a 1.58a 19.5a 8.52a 1.51a
Chemical fertilizer 19.4a 1.50a 17.5a 8.92a 1.62a
2008
SCB-N 20.9a 1.52a 18.0a 9.27a 1.60a
SCB-K 20.0a 1.65a 19.4a 9.26a 1.58a
Chemical fertilizer 20.4a 1.54a 18.1a 9.66a 1.65a
2009
SCB-N 21.6a 1.14a 13.3a 10.34a 1.73a
SCB-K 21.9a 1.25a 12.7a 10.42a 1.94a
Chemical fertilizer 22.5a 1.15a 13.2a 11.62a 1.84a
2010
SCB-N 19.9a 1.39a 14.8a 9.64a 2.05a
SCB-K 17.9a 1.35a 15.6a 10.74a 2.25a
Chemical fertilizer 20.3a 1.43a 14.1a 10.90a 2.11a

'SCB-N: SCB (slurry composting biofiltration) liquid fertilizer based on the N content.
*SCB-K: SCB liquid fertilizer based on the K content.
‘Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 5. Effect of chemical fertilizer and pig slury application on the fruit quality and yield of pear.

Treatment Fruit weight Soluble solids Acidity Yield
g °Bx % kg 10a”

2006

SCB-N' 572.8a° 11.8a 0.094a 3,571a

SCB-K* 530.6a 11.6a 0.099a 3,325a

Chemical fertilizer 547.2a 12.0a 0.096a 3,386a
2007

SCB-N 544.7a 12.3a 0.073a 3511a

SCB-K 527.0a 12.3a 0.070a 3,528a

Chemical fertilizer 524.7a 11.7b 0.070a 3,480a
2008

SCB-N 593.0a 12.4a 0.100a 3,982a

SCB-K 572.9a 12.5a 0.104a 3911a

Chemical fertilizer 579.9a 11.1b 0.098a 3,946a
2009

SCB-N 677.0a 13.0a 0.076a 3,691a

SCB-K 642.0a 13.1a 0.073a 3,508a

Chemical fertilizer 638.0a 12.8a 0.076a 3,408a
2010

SCB-N 525.0a 12.2a 0.075b -

SCB-K 497.0a 11.6a 0.071b -

Chemical fertilizer 527.0a 12.0a 0.084a -

'SCB-N: SCB (slurry composting biofiltration) liquid fertilizer based on the N content.

*SCB-K: SCB liquid fertilizer based on the K content.

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 6. Effect of chemical fertilizer and pig slurry application on the soil chemical properties in pear orchard.

Exch. cation

Treatment pH Organic matter Avail. P,Os
K Ca Mg
1:5 g kg'] mg kg'] -------------- cmol kg'l -------------
2006
SCB-N' 7.7a° 17.3a 394a 0.62a 5.60a 1.20a
SCB-K* 7.5a 16.9a 369a 0.54a 4.38a 0.94ab
Chemical fertilizer 7.6a 16.5a 360a 0.60a 5.6la 0.84b
2007
SCB-N 7.3a 19.5a 419a 0.66a 4.82a 0.96a
SCB-K 7.1a 16.5b 411a 0.52a 4.74a 0.84a
Chemical fertilizer 7.3a 20.8a 437a 0.61a 5.03a 0.97a
2008
SCB-N 7.4a 13.4a 399a 0.81a 5.27a 1.15a
SCB-K 7.6a 14.6a 403a 0.68a 5.33a 1.29a
Chemical fertilizer 7.4a 16.7a 442a 0.77a 5.17a 1.14a
2009
SCB-N 7.3a 21.0a 375a 1.30a 7.00a 1.30a
SCB-K 7.3a 19.4a 418a 0.80b 7.00a 1.30a
Chemical fertilizer 7.2a 21.1a 435a 1.10a 7.40a 1.40a
2010
SCB-N 7.4a 21.6a 401a 0.96ab 6.49b 1.47a
SCB-K 7.3a 15.6b 349b 0.53b 4.75¢ 1.12a
Chemical fertilizer 6.7b 25.6a 427a 1.21a 8.52a 1.56a
'SCB-N: SCB (slurry composting biofiltration) liquid fertilizer based on the N content.
*SCB-K: SCB liquid fertilizer based on the K content.
Mean separation within columns by Duncan’s multiple range test at P = 0.05.
2lollA 71 wiekt), ol= shehHr *|2|ef SCB 4H] 2 o7} QIthal shith, & Aol A= A4 7] SCB AH] A
71 Aele A AME 2o sishl g AP #AIE gloflA Zejekde 57 P b= Aoy e SA4
SFRAL SCB M| #|2l= 7k 7]v]et o] & =l dH|= A FodL flort SCB HH| AFrE sfsh|R A2+
Seromn gewko] Wol slen| = #]2|Ht SCB oH] Z A S RS st ﬂ ol & Aol ©]-8% SCB A
2] 71& Al9] e o] W o AT, Kang © Aol Wol dnjoA FHE= At R B
et al. (2011b)> 3h;t Bl BISHAS|EGFo|A =31 ]S A stof QMRS B Hart Sl o= ddEi
sl AAE A W SR AFolA =& ]
2ol wiste] pH7F WQIAL A|ehy AES shshe|= A L] oF
Ho}p =& ] Z2joll A Erkal skl SCB Av] Hax 7]
= A= 22 v st da Ve A2E dem oA SR A 7FsAdS AESH] ffske] 5
W AA| Zre] ARl 7]&sFRTt 106~557 kg ha | W] d 52t SCB °“‘ﬂl ARSI T L Slo] FIAdE o
AEE o} AR FAEIL AdgEro] "ol w2 o AIst I B B e, B Sl nAle g v 2
A} (Kang et al,, 2011a), 24 7|5 SCB HH] A ]oA] t}. SCB °”H19} E}—}Hli Algol whE HivE Q) 771 A
EY T Aol w2 AS & 1 ZEdEel 2 SCB S A2 gt Abol7t qigiek W B4 F A5, A
HH| A2 BEY T AEdEe wY 4 oH, w8 b pREe A Zholl froldol flou i Veor
SR QAT AEe| §EHYE ge Ao® FHHH Won SCB AMlE A23E o 5ol 2 B HAL Yee
et al. (2002)°l &fstd o] AJg=Fo] Ha 7|EHe Hu] A2gt7h spshe|= A2t #dTh SCB AH] A
200%, 300%, 400%°-2 F71sHd B9 5 it 9l Z=|gt Gofl me B sleld Wk slehu]z Aol viste] pH
F 7Y pH, 71, 2w H viadlsdi e A 7F Eou f71E, faQkl xghg ofole sfehH|R
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