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Soil Physico-Chemical Properties and Characteristics of Microbial
Distribution in the Continuous Cropped Field with Paeonia lactiflora
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This study was conducted to obtain the information about injury caused by continuous cropping of peony
(Paeonia lactiflora). Soil physico-chemical properties, characteristics of microbial distribution and diversities
in the continuous cropped field with peony were analyzed. As the results, pH and organic matter content were
higher in the continuous cropping soil than those in the first cropping soil. Bulk density was decreased but
porosity was increased in the continuous cropping soil. As the cultivation period was lengthened in years, the
populations of bacteria and actinomyces were gradually decreased, whereas fungal population was increased.
It was shown that the metabolic diversity patterns of the microbial communities in the continuous cropping
soil differed from that of the first cropping soil. These results indicate that deterioration of soil quality such as
physico-chemical properties including a soil depth, bulk density, porosity and soil pH is related with a
continuous cultivation periods, and also affect a microbial population, especially fungi.
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Z}9F (Paeonia lactiflora Pallas)> u|ug|olAd]}
(Ranunculaceae)°ll &dh= thaA 2 OR F=, 7
=, 42 5 FPolse F= s A= o8&kl 3
o v=i G 5 Mgl w2 ol
Z nj &) 2 Aufsta St (Bae et al., 2008; Choi,
1994), 2ok Majo] ZQ OFFAIHO paconiflorin, albiflorin,
benzoylpaeoniflorin, oxypaeoniflorin 50|, °F2|&8-02
= g9, AE A4, siE, sk sol bt e A
o7 BIE]o] It} (Choung et al., 1999; Park et al,, 1988).
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7h 9 o BejAe] o5} So| Maslo] rk (Banyer,
1966; Blakley, 1966; Gribel and Owens, 1972), ZloFS
A F 3-4¥lo] ZAnelo] Setsl] o] SR, AL
L 50 1) o] B A0 WuElo] 9t (Choo et al,
1995; Park et al., 1996). £3| BN (Cylindrocarpon
destructans)> ZFo] A|A|He} Walg TAAA AT 7
3 TAJe] o]2A] ho, Aol o] eIk
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EoF S3he REREC] ARE A sle] 4 T E
SBFHEA (NIAST, 1988)0l] wt pHOF M7 eees 2
APASH, F71ETRRE Tyuring, F-AQMIRRES Lancaster
W a8 x| Fol2EEF2 IN—ammonium acetate
(pH 7.0) 8H o= F&Esto] YUAEZEA7] (AA Analyst
800, Perkin Elmer)® HA13}911, NH,~NZ NOs—N 3HeF
2 M KOl §UloR 23T AVERIAL olgeld 3
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ol 5Y Feol A A ARSI, A 22}
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) AEYUE = Stukus?] W (1997)0] weE} ESFA R
10 g& 0.01 M Tris buffer solution (pH 7.2)°f dof Rt
% % SAjeS B AE TSA (ryptic soy agar, tryptone
1,5%, soytone 0,5%, sodium chloride 0.5%, agar 1.5%)
B 2], HPAFS GYA (glycerol yeast extract agar, glycerol
0.5%, yeast extract 0,2% KoHPO, 0,1%, agar 1 5%)H]J%],

=40]= SDA (sabouraud dextrose agar, peptone 1%,

dextrose 4%, agar 1.5%)Ej=]o] &Z3s}o] 25°C QlH|o]
Eof ujeFstelon, Mlut2 39F, AWt WA 7Y
% colony® EASH9IT,

ot ApfEafe] vl Fete] AEH chaby Wske
317019 Z7] o2 ekaslelES 714 Biolog Ecoplate™
(Biologlnc, Hayward, CA)E o|-83lo] EoF M9 B4
7|14 (carbon substrates)®] o]-§& gl 2ok Ajuf A4
HE2 ZARBIAT (Park et al,, 2008), E3E EFAR
5 g2 0.85% NaCl 890 95 mLo]| ¥il 200 rpm rotary
shaker® 1587} wHFA]Z] % Biolog Ecoplate®]] Z} well
o 125 pLA EFA1A 22T FL7]0 7247F wigFet &
Biolog reader® 570 nmoj|A] SHE=E =459t =4
H 5EEE EYTAE Y 7 ©av]d o8 AxE
Uel+= 2tz ARSIt Biolog datat SAS 9.1 (SAS
Institute Inc,, USA)E o|&3}o] FAE 24 (principal

component analysis)< 5} T}
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& 2U8E AR 43 (Table 1), 22 298 B¢
HAY EQFE 10 cm, A& 4148
B 8 em®= AuiA| Bk whet 2 AtolE HERSIT,
ZF oA EFS EE 150 mm, AE 18,0
mm, 2% 494 B HE 154 mm, AE 214 mm, ¢
2 43X Bk HE 171 mm, A& 245 mmZ ERTh
SAYENE 22 24 EFS FEZF1.20 g em®, A
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EL 131 g cm 2 2po|7} AR 22F 434 EokS ®
=7} 1.29 g om "2 SAUET} WORGE AEE 151 g em”
2 =gith Az 494 BEFS HE 146 g em ), AE
1,50 g em 02 GAUET} g9kt FIFEINE 22
294 EFS BE 54.7%, AE 50.6%31d] Ha Az} 4
A EOFO HE 44 9%, AE 43.4%°)3Th,

Zrok Auf] Eofd EYSEMIE A% A3 (Table
2), 22 284 EoFS pH 550|900, A% 442 pH 7.6

)

Table 1. Physical properties of soils by cultivation years of peony.

Hardness Bulk density Porosity
Cultivation years Depth of Top soil - - - - - -
Top soil Subsoil Top soil Subsoil Top soil Subsoil
cm g cm” %
First cropping 2 year 16a’ 15.0a 18.0b 1.20b 1.31b 54.7a 50.6a
First cropping 4 year 10b 15.4a 21.4a 1.2% 1.51a 51.3a 43.0b
Continuous cropping 4 year 8b 17.1a 24.5a 1.46a 1.50a 44.9b 43.4b

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s

multiple range test.
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28.9 g kg 'ole] Hla] 22 494 BEFS 451 g kg, A
ZF 434 B 441 g kg 2 Wolth AAEAA
2 22 23X EYo] 20,9 mg kg °]lort, 2% 4dv}
A2 49 kS 717t 6.79, 1.20 mg kg 'O WQlTh
Kim et al. (2000 B 74 58 B3 B B
o Al pHZF 7.5 oY 790l gFEYo} kAR QIgh A
AFS Aol 9 ZRaerh Uehdria Basiasd, o
2 43X B0 pHYE 7.6, $718%Hg0] 441 g kg &
%1 FEZoll ¢¥u EEeF AR Axlolr}l Alste]
,{[:Z

A7) Sl wet fryoRriie] otk msf 7t

843

5] 09 £S AoR F3E
E9F 0|ME Uzo} njMSFate| g Aot A
WiRisol wE EoF nldEtel wiske 2a%) 39 A
w7 Rl Sk 4dah Al
shglon], dmtx) 437} Al oj Aol = WA

et al. (1992} WF AT o] Bofulge Wl ol
S AVSETE 20 AP ()] High Al (B)
o] B] (B/FH))= d2es Woltkal HskRlal, Choi

Table 2. Chemical properties of soil by cultivation years of peony.

Exch. Cation Inorganic N

Cultivation years pH oM Avail. P,Os EC
Ca Mg NH4-N NO;-N
(1:5) g kg'1 mg kg‘1 --------- cmol; kg~ ---------- dS m' mg kg’1 ------
First i
st cropping 5.5¢" 28.9b 326ab 087b 4156  117c  040a 16.80a  20.90a
2 year
First i
ISt cropping 7.2b 45.1a 368a 1.17a  1097a  2.68b  0.42a 443b 6.79b
4 year
Continuous
7.6a 44.1a 258b 0.70b  10.52a  3.51a  0.35a 5.90b 1.20¢

cropping 4 year

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s

multiple range test.
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Fig. 1. Changes of microflora in peony cultivated soil at different cultivation year.
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Biolog Microplater= 1991d¢] *-3 o]85}7] Al&ts}o
Aleg wWh=al 7BAsHA wijefe] 7HsRt Alite] 7154 o
P& A BEY vE ARl Hdrt (Garland
and Mills, 1991), A2 & 317]19] &4 714 Biolog
Ecoplate (Biolog Inc, Hayward, CA)= ESF w|AE 2t
of WElH T Aol 2, o g Feke] Bl

0|24 (carbon substrates utilization pattern) 2}o|S H

fr d

o]t} (Bradley et al,, 2006; Gomez et al,, 2006; Park
et al., 2008), ZFeF Aujdsro] w2 Bk nAE ko]
Ae|2] thofA] HEkE 2A1817] 9181 Biolog Ecoplateol]
EoF S0l QEslol 1242 Wl = Ue Aol
2 e e R FAEAT A3 Table 33
Fig, 29} .

Zof Aot =} Alge) el kgl dat 2k
o] A AL FE R FAARS =5t A9 A 35
Q7 57.5%0) ARE AN 4 gglon, Al 154
2ol FS wol rjA= g4 M2 D—cellobiose, a-
D-lactose, itaconic acid, B—methyl-D—glucoside 5©|
L, A 2 AR FRFol & TAasES B-methyl-D-

glucoside, D—cellobiose 50]1l, A 3 FAEo| ko] & &

Table 3. Carbon substrates with high loading values in the principal component analysis of Biolog EcoPlate in
distinguishing the microbial communities of the soils by cultivated years in peony.

Carbon source pCl1’ PC2 PC3
[3-Methyl-D-glucoside 0.28 0.70 -0.06
D-Galacturonic acid Y-lactone 0.16 0.02 -0.09
L-Arginine 0.12 0.20 0.01
Pyruvic methyl ester 0.07 -0.16 0.16
D-Xylose 0.23 0.07 -0.15
D-Galacturonic acid 0.02 0.21 0.02
L-Asparagine 0.01 0.07 0.10
Tween 40 -0.01 0.06 -0.02
i-Erythritol 0.14 0.10 0.12
2-Hydroxy benzoic acid -0.14 0.06 0.10
L-Phenylalanine 0.08 0.00 0.03
Tween 80 0.04 0.09 -0.03
D-Mannitol 0.11 -0.09 0.08
4-Hydroxy benzoic acid 0.10 0.08 0.14
L-Serine 0.07 -0.04 0.17
a-Cyclodextrin 0.12 -0.04 0.13
N-Acetyl-d-glucosamine 0.10 0.24 -0.07
Y-Hydroxybutyric acid 0.23 -0.18 0.15
L-Threonine 0.02 0.03 -0.04
Glycogen 0.06 -0.01 0.08
D-Glucosaminic acid 0.11 -0.13 0.15
Itaconic acid 0.28 -0.08 0.37
Glcyl-L-glutamic acid -0.03 0.07 -0.03
D-Cellobiose 0.61 -0.41 -0.42
Glucose-1-phosphate 0.14 -0.08 0.34
a-Ketobutyric acid 0.02 0.01 0.01
Phenylethyl amine 0.20 0.11 0.48
a-D-Lactose 0.37 0.16 -0.06
D, L-a-Glycerol phosphate 0.03 0.05 -0.06
D-Malic acid -0.05 -0.09 0.31
Putrescine 0.04 -0.04 -0.04
Eigen value 1.38 0.67 0.54
Cumulative (%) 30.7 45.5 57.5

"Principal component.
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Fig. 2. Principal component analysis of substrate utilization patterm by Biolog EcoPlate in soils by cultivated years in

peony. Emor bars indicate standard deviation.

SHE-S phenylethyl amine, D—cellobiose, itaconic acid
SOlISlet (Table 3). Al 1 4o Y= =LA wA= D-
cellobiose, a—D-lactose, itaconic acid, [3—methyl-D—glucoside
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whaba] 2keF AZRAulR] Eoke ZARA|o| Hgl| pH7} 4
HES} AR Arato|7h Alste] =247} ERFstal
Aol UE7t ol 2ok Hieje] AYgo] Ygo] o]Fo]
AR ke AoR ALREH, o] oYsr] el B
o] pHE 6,0~6.59] MYz gxela Bl HAEE
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2ok QAaps) Aeth e niatsl] glstel AR
of o olsiabat vl sk ol o) vl et

oF 2217 Eofo] u]s) At
1594 Bwol7t

EQFol pH 7.6, 7= 44.1 g kg , Z]%"é Ca, Mg
hgo] =urh 2ok AQu el whE nlg=e] wsk= Al
T AT s 22 37 ST L o] % 2t
A8FAL AV U Aufdaeol whet 24| Sk,
Biolog EcoPlateo] 2Jdt EoF n|Y&E ko] et4v| 2 o]&
A zpol= Al 3FAEANA 57.5%0) ARE AT 4= 9l
Qar, FAE 9IS n|XE= ©a7]|ZL D—cellobiose,

B—methyl-D—glucoside 50|10, ZoF juj7|7to] Zoj

Aol ket EatehA T
°l g 2
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