ISSN 0367-6315
Korean J. Soil Sci. Fert. 45(5), 779-786 (2012)
http://dx.doi.org/10.7745/KJSSF.2012.45.5.779

=H|Z= Zljiff A| SCB 2H| =

0| HHLIS

HT
Mo

I:IIOE
=

¥

|o|-
[

4= ISH¥,

)

EY =clst=tyo ojxl= 3

TE2X

= 1
H - 232
o EHG T, AB st oot

Effect of SCB Liquid Manure Application in Pear Orchard Managed by Cover
Crop System on Tree Growth, Potential Nutrient Recovery and Soil
Physicochemical Properties

Seong-Eun Lee*, Jin-Myeon Park, and Dong-Geun Choi'

Horticultural & Herbal Crop Environment Division, National Institute of Horticultural & Herbal Science,
Suwon 441-440, Korea
JDepartment of Horticulture, Jeonbuk National University, Jeonju 561-756, Korea

Many farmers have been seeking altematives to chemical fertilizer for successful organic fruit production.
This experiment was carried out to investigate the replaceability of chemical fertilizer by cover crop and slurry
composting biofiltration (SCB) liquid manure (LM) application in pear orchard. Three treatments were
contained in this experiment; cover crop only and cover crop + LM treatment, and control (chemical fertilizer
application). Dry weight and mineral contents of gramineous cover crops were significantly increased in
LM-combined treatments than that of leguminous species. Bulk density of soil was decreased in rye + LM and
hairy vetch + LM treatments, compared with each cover crop treatment. Soil pH was lowest in fertilizer
treatment and soil nitrate content became similar between treatments after rainy season. Available soil
phosphate was lower in cover crop and cover crop + LM treatmemts than control, but exchangeable Mg was
higher. The mineral content and net assimilation rate of leaves showed no difference between the treatments.
As aresult, it is suggested that the application of SCB liquid manure in pear orchard managed by cover crops
is desirable to maintain the productivity by improving soil physical properties and potential nutrient recovery.

Key words: Cover crop, SCB liquid manure, Pear, Soil properties.
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Table 1. Soil chemical properties of pear orchard used in this experiment.

Exch. cation

pH Organic matter Avail. P,Os
K Ca Mg

1:5 g kg'] mg kg'] ————————————————————— cmol kg'] ---------------------
6.0 28.6 368 0.78 6.66 1.26
Table 2. Mineral content of SCB liquid manure used in this experiment.

T-N P,0s K0

g kg'
0.34 0.22 2.67

Table 3. Total N and "N concentration in 1-year-old “Niitaka’ pear tree and pot soil.

Part Treatment DW Total N Noot' BN
g % g plant'1 atom %

Leaf Control" 21.1 1.653 0.349 0.3706
Urea 27.0 2.120 0.573 1.6506

Shoot Control 63.1 0.640 0.404 0.4046
Urea 75.2 0.862 0.649 1.8636

Root Control 105.3 0.692 0.728 0.3878
Urea 111.1 0.794 0.882 1.8306

Soil Control 34090 0.003 1.023 0.3759
Urea 34090 0.003 0.909 0.6485

" Control plot was not added any nitrogen fertilizer.
*Total amount of N in sample.
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Table 4. Potential amount of plant nutrient recovery by cover crop. Treatments contain the experimental plots of cover crop and
the plots of cover crop cultivated with the application of SCB liquid manure.

Treatment' N P,0s K0 Ca0 MgO
kg ha

Rye (A) 61 14.3 59 4.9 35
HV ©) 69 323 137 47.7 15.9
RT (E) 21 5.6 22 4.5 2.6
RC (©)] 12 10.5 61 25.4 8.7
R + 1M (B) 66 20.9 88 9.3 5.6
HV + LM D) 97 293 164 54.2 16.6
RT + LM F) 65 19.2 89 13.8 7.1
RC + LM H) 29 18.4 146 44.8 18.7
A X B NS * * kk k%

Significance CxD NS NS NS NS NS
(t-test) E xF NS k% *% *% *%

G X H kK kk k% kk Kk

"HV : hairy vetch, RT :

rattail fascue, RC :

iSampling date : May 16, 2012.
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nonsignificant or significant at the P< 0.05, 0.01, respectively, by t-test.

red clover, R : rye, LM : SCB liquid manure.

Table S. Productivity of green manure by each cover crop.
Treatments include the experimental plots of cover crop and
the plots of cover crop cultivated with the application of SCB

liquid manure.
Treatment’ Fresh weight1E Dry weight
------- kg ha!
Rye (A) 9510 2159
HV © 25861 2722
RT (E) 3980 1037
RC (6] 9610 1222
R + 1M B) 15380 3230
HV + LM (D) 28390 3370
RT + LM (F) 14500 3407
RC + LM H) 22190 2519
A X B kk sk
Significance CxD NS NS
(t-test) ExF * *
Gx H NS NS

"HV : hairy vetch, RT :

: rye, LM : SCB liquid manure.

: Sampling date :

NS, * k*

respectively, by t-test.

2ol AAIE I 2

May 16, 2012.
nonsignificant or significant at the P< 0.05, 0.01,

rattail fascue, RC : red clover, R
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Table 6. Effect of cover crop and SCB liquid manure on soil-water and pore space relation and bulk density in 17-year-old
‘Niitaka’ pear orchard.

Treatment’ Solid phasei Liquid phase Gaseous phase Water content Bulk density
% Mg m’
Rye 573 a' 26.1 a 16.6 a 173 a 1.52 a
HV 564 a 233 a 203 a 15.6 a 149 a
RT 52.0 abc 269 a 21.1 a 195 a 1.38 abc
RC 555 a 247 a 19.8 a 16.8 a 1.47 a
R + LM 477 ¢ 339 a 184 a 272 a 1.26 ¢
HV + LM 48.7 be 30.8 a 205 a 242 a 1.29 be
RT + LM 54.6 ab 292 a 162 a 204 a 1.45 ab
RC + LM 52.4 abc 277 a 199 a 20.1 a 1.39 abc
CF 52.6 abc 272 a 20.2 a 195 a 1.39 abc

Hv : hairy vetch, RT : rattail fascue, RC : red clover, R : rye, LM : SCB liquid manure, CF : chemical fertilizer.
* Sampling date : Sep. 22, 2012.
¥ Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Treatment #2lE Bla S wf Zfo]E HolA] 3Tt (Table 6).
Fig. 1. Effect of cover crop and SCB liquid manure on net
CO, assimilation rate (Acoz) in 17-year-old pear trees. HV :

32 oo

20

AT Yol RylME B Hat BTl 9
hairy vetch, RT : rattail fascue, RC : red clover, R : rye, LM o4 t=H] THE 1l lu] 4+ SCB ofu] E8 12]7 sshE

: SCB liquid manure, CF : chemical fertilizer.

Table 7. Effect of cover crop and SCB liquid manure on leaf mineral content in 17-year-old ‘Niitaka’ pear trees.

Treatment’ T-N* P K Ca Mg
g kg’

Rye 193 a 1.67 a 16.6 a 153 a 3.06 a
HV 224 a 1.46 a 153 a 148 a 3.08 a
RT 19.0 a 1.27 a 139 a 152 a 3.06 a
RC 204 a 142 a 16.1 a 148 a 281 a
R +1LM 21.0 a 1.59 a 16.1 a 122 a 283 a
HV + LM 21.8 a 1.36 a 16.3 a 145 a 248 a
RT + LM 212 a 1.38 a 16.7 a 153 a 313 a
RC + LM 19.7 a 131 a 148 a 119 a 2.76 a
CF 226 a 145 a 154 a 122 a 275 a

"HV : hairy vetch, RT : rattail fascue, RC : red clover, R : rye, LM : SCB liquid manure, CF : chemical fertilizer.
iSampling date : August 2, 2012.
¥ Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Fig. 2. Effect of cover crop and SCB liquid manure on the changes of soil chemical properties in pear orchard. HY : hairy vetch,

RT : rattail fascue, RC : red clover, R : rye, LM

: SCB liquid manure, CF : chemical fertilizer.
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