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ABSTRACT

Organic farming has been awarded as an eco-friendly agricultural practice and soil properties are closely
related to crop productivity in organic farming system. The main purpose of this study was to examine the
physicochemical and biological properties of soil in organic farming and to find closely correlated soil
parameters among varied soil properties. Result showed that physicochemical and biological properties of soil
in organic farming was generally optimum range for crop production. When soil properties in organic farming
was compared to conventional farming, lower bulk density and higher porosity, soil pH, organic matter
contents, and cation exchange capacity were observed in organic farming system. Consequently, those soil
properties are highly correlated to pepper yield in organic farming although, no biological soil properties are
highly correlated to pepper production. This result may indicate that management of physicochemical pro-
perties of soil in organic farming system is more important than management of biological properties in soil.
However, this study only used limited soil samples and more soil sample analysis in organic farming system
should be conducted for comprehensive understanding between soil properties and crop productivity in
organic farming system.

Keywords: Crop production, Manure, Organic farming, Soil enzyme activity, Sustainable agriculture

Among varied soil properties, bulk density, porosity, soil pH, soil organic matter content, and
cation exchange capacity are highly correlated to pepper yield in organic farming system.
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Introduction

SI|& HE SoF Sal 78 = o] vigke zFHEo] AHARA] GRAbY] Wl F]o] S 5190 L]—( Reboredo et al.,
2019; Singh et al., 2020), ©]2{¢t SAAHS] QF-g2 3 W EQFo v} 7o

(Gimeno-Garcia et al., 1996; Zheng et al., 2019). 0]} Zro| FHFH A TAD = = BAE 12 E #]& 7 }%
S Z1ehE Fd o] A, T1e] 1 QEARE MA ] AAES flof mule] R s el et Tl A7t ghde] X1Ey
=21 Itk (Reddy, 2010; Seufert et al., 2017). 53] ol = “XIeHd 5019 74 € f71415F 52 Tl - A1
WRFHEZ Ak o] 5 v o = A&7 st s dS sk ] floh %7]%

=Ul 7] 571 At EYS G E Aol 2 7HEEEH] (40%), 71

re

ZH|Z (39%), =ASZAE (3%) 5L
2 G782 -8olal Ut} (Lee et al., 2018). O]9t 2 F7 8 A[8-2 EF JTSIE S3XA EY A4S 44
Al

7]™ (Gale et al., 2000; Lee et al., 2023), EF A E I G4 T4 2 50| EQF EXJof| Aok n|H F=# o2
5 AAHI-E 3 A1ZIT) (Gale et al., 2000; Hartmann et al., 2015; Ding et al., 2018; Seitz et al., 2019).

Anetal. (2015)°] Oﬂ;mﬂ ol5hH %7]11 H] 29} L H|ZFE-S 2137 9.8 51918 m) EoF u e Aeko] 27151
o ESFu|YE F B4 A} =0 Z toFAS BT Yi et al. (2020)2] Ao A= AR ERR]of| Sllo]2]H] ]
£ IEER & 36}2"; Ll T71 Hlg Aot EY a4 B/4o] S7Feks Solt. ERY, Kim et al.
(2023)> =Wl 7] ‘573 2|0t TE 573 A EFe] o|sfetA] Bl AEot] EAS HIwsIS W, 7] 578 219] pH, A
7| A% % (EC), 007:0] 2 WEHETF (CEC) 2 84 B4 (8-glucosidase, phosphatse)©] T3l ‘574 Z|o]| H|of| == H.©
= ZARE] T o]eh o] f7] FHS A-87 57 A EFe] EAof et A= ThSskA A AR 77 F7E A
_E,_Ok EJHjl]. paa= AH}\]-/djl].gq Ak 3}_]—74]01] 7_@ oﬂ:rl% o]—;ﬂ o]— Al 7(40]1:]—

V5= = 100 AjEl 2= - shuE 2023 715 =t Afel W22 27,129 hao]H, o= P (24,710 ha), St
(17,661 ha), & 72} (14,699 ha), 72 Hi5= (13,152 ha)of| H]5}| -2 Aul 92 712] 1L Q= 2ot Al A9 5

ol A= A5 A9 (16,084-E)0l| A = AAtEC] 26.1% 2 7H B2 137} Afjuli=| 3L Qlct.

S2lutof| A A=A Q= Treket 2HE - A1 (Capsicum annuum L.)= 5715 Al e] 742 =122 7]

A v =5 E8olal A& F7] ol Folli= TR 171 4E €85k Itk (Choi et al., 2008). T3F, AHol =5
4

)

\l

_4

ol

ool A9] P B 75 78S flsh 2021Ld E1 2025 37F2] Als2F b sy S 570 Al el et 7714
= ARG 20251712] 233 kg ha! 2 715 B3RS AR, o]E AxsP| floll 118 AR f7 18 = 3 a
S Z|Yskal Itk (MAFRA, 2021).

mEpa] 2 AtolM= A7 1A 02 71 de AARE 542 F FAHIAIE t s Ee] vt B4 11

2 At S 2] Stel g Sastart

Materials and Methods

O

Az *MF H 2] S E"”\]E‘LX}H% B At e = 20228 71 59 ol kst 1S

T2 57 Al o™, o] F 113 AHlR] 1 57 2] 2023 AASte] 2022 1090l EF A =E AFsHlct
(Fig. ). B Al A3 2 B E389AE 7]%(Es. 07130)°] wet EOF BH o] 671228 #7135t 5] HE
Z(0-15 cm)= EFAEAF7] (soil auger)E o-85to] AiFstAtt. EG Alm AHF Al Al=o] w82 Il &2
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2

) A2 HE s30) 9XolA AR Al RS Eelo e A2 A B (polyethylene bag)el Hol shtel Al
124 ofo] o] glop AR A= SuIkch A EF AR olstahA £42 Sial 80°ColA] 1241
2 mm BEAR AAG FAGSIAO, YR 5 HHS A2 S SEE mm BEAR 4] 7

,4°C olajollA] WA sl

Fu e
ol
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o
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= C (11 sites)

Fig. 1. Sampling locations in this study (Bonghwa-gun, Gyeongsangbuk-do, Korea).

EQo| olatshy B  Eo| o|sshA B4 A -2 Table 191 F2folirt Bl AL U 3582

} 51015 ol8slo] B AFRE 7 105°C 2] AR 124K 1% 5 B0 77

Ttk AE A2 A4 B A=A (DIK-5553, Japan) S o851 @4 ollA 273 7 Eq. 12 B-83lo] =
A (v, mm)E AL (R, kg om) 0 2 ighsto] AHES .

100w

R (kg m™?)=
(kg ) 0.795 % (40 — w)?

(Eq. 1)

HE oF=F 242 HISAH (hydrometer method)= 28510 4F4519] © o WA HSHe-2 Wet sieving appa-
ratus (M-0813E, Eijkelkamp, Netherlands) S &-85}0] 7]7| AL v mAof ket EFAZT7]7F1.0 - 2.0 mmB S
O] Ax ESF AR E AHEoIE EFS] pHEE M7 (electrical conductivity, EC)= EF A &8t S7HTE
1:5 (Ww/v)E 23+ 5, 150 rpmOllA] 3027+ H'stod ZE2F pH meter (Orion Star™ A111, Thermo Fisher Scientific,
Waltham, MA, USA)2} EC meter (SevenCompact™ Conductivity Meter S230, Mettler Toledo, Columbus, OH,
USA)E o5t S0t ES R71E o 9 5 24 gk YAEA47] (TruSpec CHN, LECO Corporation,
St. Joseph, MI, USA)E &85} AFgsl3 o, BEF 47|15 gaF (g kg2 Z T4 &l van bemmelen factor
(1.724)F &-8slo] 4Fgsleltt. B4 faslit ofd S4ofl= Bray No.1 ¥ &-85te] #46191.9H, UV-Vis
spectrophotometer (Uvmini-1240, Shimadzu, Kyoto, Japan)E ©]-85}o] H|2H g3k 513}, Fol 2w ek8=F (Cation
exchange capacity, CEC)< 1.0 N NH4OAc (pH 7.0)2 FZ35}] ICP-OES (Optima 3200XL, Perkin Elmer, Wal-
tham, MA, USA)Z SAJoto] AFEsH3ITh
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Table 1. Physicochemical and biological soil analysis method used in this study.

Parameters Method/apparatus Reference
Clay contents Hydrometer method
Water-stable aggregate Wet sieving method
Physical Bulk density Core sampling
Porosity Core sampling
Hardness Penetrometer in field
pH 1:5 HO (w/v) NIAST (2000)
Electric conductivity 1:5 HO (w/v)
. Cation exchange capacity Brown method
Chemical
Available P,Os Bray No. 1 (UV-vis)
Soil organic matter Elemental analyzer
Total nitrogen Elemental analyzer
Soil respiration Alkaline adsorption method Weaver et al. (1994)
B -glucosidase Titration method Eivazi and Tabatabai (1988)
Biological Phosphatase Titration method Tabatabai and Bremner (1969)
Urease Titration method Kandeler and Gerber (1988)
Dehydrogenase Titration method Casida (1977)

A
|

2F B0 Weaver et al. (1994)S Zrslo] 438519t E©
H2 %, 0.5 M NaOH 15 mL-& f2] AA2] FHofl

ZH& <t st HieF 2 0.5 M NaOH-2 H]# o] %71 ¥ phenolphthalein Z]A|2F(2 - 3H&)S Y11 1.0 M HCI
g0z Hapiofx FA 0 = ek w7l2] 2753l 0™, ©]% Bromocresol green A4} (2 - 31-2)= THA] 7t
% 0.2 M HCl-& ARgSto] F-EMof| 4] Leghal] o 2 wieh mi7hx] A 4JstSict. ofufl, AR 0.2 M HCI| & CO, &
AjFko 7 3Ritsto] EQF 9533 ARSIt EYF G4 5 [ -glucosidase?] S TS =2517| Y9l Eivazi and
Tabatabai (1988)2] F-45-& HaTsktt. 71k 5E 0.5 gofl toluene (0.1 mL), citric phosphate buffer (1.5 mL)
(pH 4.9), T7 (0.9 mL)E 22t ¥-2 5 71221 50 mM p -nitrophenyl-nitrophenyl-D-glucopyranoside (PNG)E
0.6 mL 71513, o] % vi71E o]-8-51e] 30°CollA] 1417 HjeFstSl o ™, HjeFo] k= 5] Whatman No.2 o}

)& o]-&sto] of 75t & UV/Vis Spectrophotometers ©]-851] 400 nm IHAof| A S35 S74sto] Aaf 51T
Phosphatase &4 £-43-2 Tabatabai and Bremner (1969)2] A& =S 1519t SE] toluene= H715H &
buffer solution (0.5 M Tris, pH 6.5, 1.8 mL), 3+ (0.6 mL)<} 7291 50 mM sodium-p-nitrophenyl phosphate
(p-NPP) 0.6 mLE g1 315+ 5] 30°Cof|A] 1 A|7F 521 BiFol ATt ]9 ethanol-= 8.0 mL 22 ¥ Whatman No.2
o2 2 ket 5 ofwtelof| 2 M Tris (2.0 mL)E 22 5 400 nmollA| B4 A= 51t EF W] dehydrogenase
(DHA) 8/ 242 FE (6.0 g)2F CaCOs (0.2 g)= S35 T 3712] Ao 2 vy 71791 2,3,5-triphenyltetra-
zolium chloride (TTC) 1.0 mL2} 575 (2.5 mL)E 2ol &8 & W&oto] 37°CollA] 24417 vl staint. vl &
methanol (10.0 mL)= Yo S35t & E2|H 0 & vk funnelo] T8=2 BAIH Y] F-2M0] glojd wj7kz] 2|44
© & methanol-2 20] oJ1}519. 0, oJ}oB-2 methanol-S ©]-8519] 100 mL7}A] mass upt F 485 nmol|A] B2 7

"

J
o
.
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¥ ol3th (Casida, 1977). Urease 2] 4 &= Kandeler and Gerber (1988)2] 24112 #a1stith EQF A= (5.0 g)
o] 2.5 mL 79.9 mM Urea 7}5to] 37°CollA] 2417 2t BiRFAIRT 2-2.0 M KCI (30.0 mL) 3 574 (2.5 mL)E 3
7Fh 5] 3057 8 Whatman No.2 Ol2}2]% 018510} oflalsic, o| ofzjelo] 549} 03 M NaOHS}

sodium salicylate solutions 315} ZA||SH A|2F (5.0 mL)= Y2 F] 3027 W 514 690 nm Tl 4] HA 7

Results and Discussion

EYo| olststd B EQFO] o]stela] B4 B4 Hil= Table 201 VFEFHITE AtV 771 5784 B
o] E2]4 B4 Wk (SRS o3t otk 84X 113 gem™ (0.75 - 1.59 g em™), 3= 56.4% (39.0 -
71.0%), Z%.0.53 kg cm™ (0.13 - 1.01 kg cm™), Clay &% 19% (10 - 32%). 57| 5742 EoFC] slol4 EA B4 4
7} pH, EC+= Z}2}6.21 (5.08 - 7.24), 1.00 dS m™ (0.36 - 2.94 dS m™) & FAMEOH, EF G7]1E ke 64.5 ¢
kg (35.6-95.7 gkg™), a4 544 mgkg! (182-919 mgkg™), & A4 0.52% (0.08 - 0.85%), CECE= 11.4 cmol,
kg (5.33 - 21.2 cmol. kg ) E FAFE QI

2 AtollA] AR f7] BRI A8 S F 1) 58] EYY] 94 B (8AERE 145 gem”, 35E
47.7%, 735 1.88 kg em™)= H|w gt A}, Tl 5720l vlall 57] 5744 Ego] AU Eet = Wil 952
=& A 0% YT (Kim et al., 2010). @84 0 & §7] 57420 ¢ G714 H|m 2 QI EG Ul 1= oo
oY w7 Aol vl woH o] = Qlsf| EoFe] et SHEet S A AU T Ashl =52 STk &
A= o < =
ZMEo] Ma] At EoF 4-Hal QR o] St B8 XI5 o] AiEFol7EA] Jk u)E 4= Qlck
Lipiec, 2000; Ruehlmann and Kérschens, 2009).

71 57| et el F7 A B sfetA] EAE H WSl % o 5 2
5733} B SFRATE (Table 2). 12 S LellA] 2418 7] 578 212k A1 88 Aol A B4R THY 574 2] EFe] 3feh4] &
H| W51 785 171 5782 E4C] pHE} f-71E ofdo] ¥l 5782 Eofoll Hlol =3ttt ol2x]2hg=e]

3

o
= Q)
71 578A] Bl ¥R w78 A Bl vl Bk e A o' Ao, 24 A 975,33 - 21.2

~~~
&
1
7]
7]
Qo
=]
=
o

4o
ol
R

4 ol e 15 o] THH BAN ARG f7ol et 2 A0 2 ZASITH (Lee et al., 2017). 7H52]
SSAPR 15 o] ERHE Sl vls) Mgk ol 2] B4t BB ol Rov 715E e B

[e]
— o
et FAAE A187t Bl Hlsh Fold o At ZEo] 5 AT (Lee et al., 2017). THFA 1 dollA



40 - Korean Journal of Soil Science and Fertilizer Vol. 57, No. 1, 2024

2AR 671 5737191 5% 7 ;
e o) 21 At Bag Ao qu} 1 0]91e] EFBRhYel 2] A, RN FU4 FF] B
87 573209 B 574

Table 2. Summary of soil properties in this study and range of representative soil properties in previous study for com-
parison.

. Organic farming Conventional farming
Parameters Unit - - -
This study Previous study Previous study
BD' (g em™) 1.13 (0.75 - 1.59) 1.01-1.08 1.12- 145
Porosity (%) 56.4 (39.0 - 71.0) 58.4-60.8 47.7 - 58.4
Physical WSA (%) 32.7 (15.6 - 53.6) - -
Hardness (kg cm?) 0.53(0.13 - 1.01) - 1.88
Clay (%) 19 (10 - 32) - -
pH (1:5 H,0) - 6.2(5.1-7.2) 6.2-6.7 5.63-6.20
EC (dSm™) 1.00 (0.36 - 2.94) 09-23 0.48-1.20
, SOM (gkg™h 64.5 (35.6 - 95.7) 43.0 - 60.8 28.0-35.8
Chemical ¥
Av. P,0s (mgkg™") 545 (182-919) 489 - 1,221 488 - 894
T-N (%) 0.52(0.08 - 0.85) 0.41 0.14-1.43
CEC (cmol. kg™) 11.4(533-21.2) 149 - 16.4 11.9-133
SR (COymgkg' day")  36.6(16.5-63.4) 44.0 46.9 - 56.1
Glu (PNP ugg' h™) 69.2 (7.96 - 109.5) 72.1 380.2 - 403.8
Biological PHA (PNP pg g' h') 815 (378 - 1,592) 865.0 1,740 - 1,970
URE (NHs&-Npugg'2h?)  230.6 (90.2 - 455.9) 228.7 121.4 - 166.3
DHA (TPF pg' g'day’)  16.1 (4.83-32.9) 16.4 12.5-233

Cho et al. (2009)
References - - - Choetal. (2009) Hong et al. (2021)

Kimetal-2023) 0ot al. 2010, 2023)

'BD, bulk density; WSA, water stable aggregate; EC, electrical conductivity; SOM, soil organic matter; Av. P,Os, available
phosphorous; CEC, cation exchange capacity; SR, soil respiration; Glu, f-glucosidase; PHA, phosphatase; URE, urease;
DHA, dehydrogenase.

“Means (range), n = 20 (sample number).

EYo| MESIH EN EJAEH B4 EY o5F, EY a4 4ol tigt 24 A= Table 291 7
2|51t B ATto A BASH 71 Bk EoF 68782 36.6 CO, mg kg day” (16.5 - 63.4 mg kg day™)= A

& Aol A ZAFE 571 5737 (44.0 CO, mg kg day™) 2+ 38 57341 (46.9 - 56.1 CO; mg kg ' day )] EF 28
ol vlsl 3ttt EGo-50 A9 EG U {7159 ol ol A = He| o5t ndE O 5ol el &
Ao =, o= 2 QRS A2 A8t TRt g A o = QIS Zjo]7t it
(Maier and Kress, 2000; Jassal and Black, 2006). 2 S-Loll 4= Afuf 27| £ 5= 1718 v 57t E9F V‘o% ol
Ol F25] ol & AN 7] (stasis phase)oll A= 25 (10Y) F FA412 3oto] EF o5

H} (Gunapala et al., 1998).

i
rir
el
~
g
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EF a4 @5 =4 Ayt B-glucosidase, phosphatase, urease, dehydrogenase 2] Ht-4to] ZF2F 69.2 PNP pg
g’ h?, 8152 PNP pg g' h', 230.6 NH,-N pg g' 2 h', 16.1 TPF pg g' day' 2 FAFEIE B-glucosidase2}
phosphatase+=-7| ‘578 %] EFo| Tl 57 2| o] H]ol| R3L O™ urease+= 7] 5744 Eo] 2 T3 2] vlal =
At G4 8491 dehydrogenaser= 171 ‘F78 A1t Y 5742 €] Zol7F 22] ¢ttt

B-glucosidase= EYF U 17185 wolfohs BA4= f7& dolu Hio| uj A7t 5715 &/do] 71ttt
a1 24 Stk (Lagomarsino et al., 2009; Aranda et al., 2015). & A+ oA {75 EFS] 749 -771= o]
64.5 gkg 2 Y 572 £ (28.0-35.8 gkg )l vl ot w2 BS st ot it = v B8 et
St EFpH7T 57l et B-glucosidase &g 0] 743ttt (Eivazi and Tabatabai, 1988; Wade et al., 2021)=
A8l At Axte] whet e w7 2 of] Bl E pH7F=2 771 57329 E 543l oJal B-glucosidase o] /=
7t 571 873 A] oA W2 A 0 = ek m] Eot WaiisollA] 71 HlE AH|= Qle) 21 Hieeh 22 Hio] e u[ A9
Z712 B-glucosidase &30 Z7Fo1] 47| 574 A Hit 22 412 H Q1 71 © & WrhEIT} (Sotomayor-Ramirez et
al., 2009).

Phosphatase 2] 73-¢- EF U &8/ 1S 7Hr-Eoficte] 2Hzo] €8T 5 e 7H8-3 (mineralization) A7+ E
& 4ol EG pHeF AP At EC] pH7F S0l 7P7her-5 78] QIAke] ffgo] ot it Aol A
= AashH EQFO| pH7F Aok o 244 Q1Y Fe T ALY} Aot 584 919 ofgo] S7lste] Qlikaso] g4d
= 37}9k} (Turner and Joseph Wright, 2014; Yokoyama et al., 2017; Ghorbanzadeh et al., 2020). 23 573 2] ]|
Hsl| 7] 5782 2] EF pH7F =0t 77| 578 2] 2] 7184 QUi ool il 57 Aol =& A 0= ol =™ wabA,
Mta Ao YT = /7] F7 A7 Y s7d 2] ol vlol W2 70 & ek

Urease= H4-S = E¢of ghad - 4 F4] (invertase, phosphatase, urease)©| =Tl H 1l H HF 1o
(Wu et al., 2020), Liu et al. (2018)2 57714 v 7} -5-7|4 H|= (pig manure)S | Al-83t 573 2|04 F7]4 H]
2 A2t 57320 v]5 ] =2 urease 2] EA-S Helckal K 11 H v Qi o]e} o] G7]- H|B 2 Ql5) EF U]
F71= ool S7otal W4l -2 B 77] HAR urease B2 FXAA 7715732014 urease B840 =2
710 2 WhETh (Zhang et al., 2016).

Dehydrogenaser= E U 771 AFelabg o] Z71dA oA 4291 JS 51 (Ross, 1971), ES W F71=
Sefo] 7= gAdo] Eofr]= Zl o 2 2ejA] Qltt (Zhang et al., 2010; Yuan and Yue, 2012; Chun et al., 2021).
2 A= ES 71 o] Bl A A Hoh 8ol e A8 40 @A = A 2fo]7FUA] ¢Sl o]
FgollRt =9t = Zio] ofuet B4, HESL T, nlAE A= 22 54450l

+ Dehydrogenase 2] &4do] 771= 9
T o] Slo] f7 1= Tl e ErAag Ao @ & TRio] §lld A o= wrtech

7| sZx| EY EMnt Mol At
2Fto] A= Table 301 42|51t

15 AR A A| B Ak Eu) EAollAl= S Eet, F=E0] ZF2F-0.459 (p < 0.05), 0.459 (p <
0.05)2 FAIH o2 Folgh g3t oFo] Aty JAIE el om, steha £4J2] 739 pH, 47 1E39t, CEC7}
Z¥Z}0.448 (p < 0.05), 0.472 (p < 0.05), 0.564 (p < 0.01)Z FAIX 02 5-2|5F Fo] A E YeR ATt BHH,
B B2 115 Aikgat BA1Z 0 2 Golgt A A e oottt A dEet =82 4¢84

i

A 7715784 Bl 22, o), Aeeha] 5440 a0 it
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7t e s EY U ALY AR Bt =Bl oW, B g B HiAdoll deke mlA Alee] el A
ZFoll At 127} H} (Hakansson and Lipiec, 2000; Neves et al., 2003; Kim et al., 2004; Cho et al., 2009). & A+
ol AR 7] T84 B 787 A Aol AAR Bl AE R} =52 Hluoldis ol 848 =
°F15.0% 1L 52 F 8.4% Hof A=0] ] Aol ke niRS A o& weslth

SENEHN Algshe sU7Iedido] AFA7 s w2 115-9] 7% Bl theh 21-8-do] HWol B
pHell tsh 11761 2201 pH 6.0 - 6.5 =ollA] Aso] FoH, EqF olobd 54 5 f71e A =25-35¢
kg, CEC= 10 - 15 cmol. kg HI91ollA] A-5o] Zgtotrtal 71eElo] et & A+t 5742]9] £ pH B+t
6.212 13 A8 ARt 202 Holw, pH7} 2 157 (pH B $ 5.08 - 5.77)2] A4FaFo] 2F217 kg 10a”, pH7F
=2 271 (pH B S 6.63 - 7.24) 2] ABAEFO] 9F303 kg 102 2 EUF pH7 52 57104 115 AJAteFo] dzof oFo] A
THAE Bl 210 & Feher]. CEC= 11.4 cmol, kg' 2 279 9lol| &5, EF CEC7F &2 57} (CEC ®9]
17.8 -21.2 cmol. kg ™) 9] A4 (2F318 kg 10a™) 0] =0t YFo] AAIE B STt (p < 0.05). CECS] 749 pH7t 57}
ol w2t 1119 HE FE, 74 U Fet Al AehE2] 2757 S71ste] CECT7t 57 o= o] 4 AlE Ko,
CECE it 7H8-5} (mineralization)E {Hd# © & WEH| = X E & 2hE Aol < izl A o= pdn:
(Karlen et al., 1997; Ahn et al., 2012; Sainju and Alasinrin, 2020).

EGh 7128 B 645 gke 25712 AAHSIRTHA SATG oL A4S ol ASE Atato] 7kt
of oF] ATRIAZ BT (p < 0.05). EF ] $712-L 2145210l A8 AsTe] 1 Qlxjolm] Aal Ao §7]
= gt 2= Ak ol Al S e Tt (Loveland and Webb, 2003; Johnston et al., 2009; Schjenning
et al., 2018).

Table 3. Pearson’s correlation coefficient () between soil properties and crop production.

Croppro- gy Poro- g, Hard e o BC soM AY TN CEC SR G PHA URE DHA
duction sity ness P,0s

Crop pro-

. 1

duction

BD' -0.459* 1

Porosity 0.459%  -1.000%* 1

WSA -0.088 -0.314 0317 1

Hardness -0.314 0.590** -0.591** -0.023 1

Clay -0.256 0.648** -0.651** -0.193  0.454* 1

pH 0.448*  -0.244 0.243 0.110 -0.016 -0.407 1

EC 0.215  -0.094 0.089 0.156 -0.143  0.192  0.388 1

SOM 0.472*%  -0.586** 0.584** 0.315 -0.456* -0.465* 0.572%* 0.425 1

Av.P,Os 0352 -0.577*% 0.576%* 0.200 -0.477* -0.466* 0.178 0252  0.631** 1

T-N -0.005  -0.199 0.196  -0.159 -0.470* -0.369 0.229  0.405 0.339 0.158 1

CEC 0.564** -0.113 0.115 0.004 0.022 -0.165 0.547* 0.285  0.347 0331 0.056 1

SR 0.010 0.075  -0.076  -0.054 0.077 -0.152 0.459* 0.269 0.239 0.077 0311 0.245 1

Glu 0.016 0.440  -0.439 -0.382 0.051 0428 -0.271 -0317 -0382 -0.369 -0.240 -0.246 -0.216 1

PHA -0.201  -0.033 0.033  -0.190 -0.096 -0.034 -0.101 -0.191  0.259 0.115 0.243 -0.434 0.046 0.031 1

URE 0.110  -0.237 0.237 0301 -0.264 0.039 0298  0.468* 0.482* 0.27 -0.024 -0.001 0.164 -0.016 0.073 1
DHA 0.080 -0.234 0.234 0.495% -0.162  -0.071  0.445  0.644** 0.369 0.006 0.191 0.126 0352 -0.519* -0.253 0.491* 1

'BD, bulk density; WSA, water stable aggregate; EC, electrical conductivity; SOM, soil organic matter; Av. P,Os, available phosphorous; CEC, cation exchange capa-
city; SR, soil respiration; Glu, 3-glucosidase; PHA, phosphatase; URE, urease; DHA, dehydrogenase.
*p <0.05, **p <0.01.



Selecting indicator of soil properties to correlate with crop productivity in organic farming system ° 43

Conclusions

2 QA5 o A& 02 §7] 5

E93} 13 Ategol At PAIS RS 2]
ZHEN FEEC] wokoH o= R IR R et EF EalAd /i aukE Uehjo] B g 571 EF R Y
ol F&, B84 S 5ol YT vrEho] 15 Akt folH ) AAE HoFolet. B9 31k
£4 Z pHE 155 Apisty] et B2 vepstom, pH 5710 T CEC 452 EY W 718515 53
2= el YRS viHS A o= watEh B3t EG Ul f71E T VIR SRR i Tgo] 11 Akl
FFE vt B A7E 5 571 5A12 B, st} st EA o] 2Eo] ATt o HQl AT BHAE Q)
22 1R A& 7Fs R 7] S sl HleiE B Helr 9a g 2o 2 wrkEch
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