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Soil and Leaf Nutrient Properties by Establishment Periods of Chesnut
(Castanea crenata Sieb. et. Zucc.) Orchards in Sancheong-gun
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Optimum soil management of chestnut orchards is important to ensure high quality and yields of chestnut.
This study was conducted to evaluate soil and green leaf characteristics by establishment periods of chestnut
(Castanea crenata Sieb. et. Zucc.) orchards in Sancheong-gun, Gyeongsangnam-do. Total 30 plots with the
criteria of similar cultivation practices were chosen and classified into two establishment periods by over
20-year-old orchards (17 plots) and below 19-year-old orchards (13 plots). Soil bulk density was significantly
higher (p<0.05) in over 20-year-old (1.16 g cm'3) than in below 19-year-old (1.03 g cm'3) plots. Soils in over
20-year-old plots were severely acidified with pH 4.56 compared to pH 4.73 in below 19-year-old plots.
However, soil organic matter, total nitrogen, available phosphorus, and potassium were not significantly
different (p>0.05) between both establishment periods. Leaf area, leaf mass, and nutrient (N, P, K, Ca, Mg)
concentration of green leaves were also not significantly different (p>0.05) between both establishment
periods. The results indicate that soil bulk density in chestnut orchards is dependent on the establishment
periods, while soil chemical property and leaf nutrient concentration may be little influenced by the
establishment periods.
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Table 1. Location and characteristics of the study sites in Sancheong-gun, Gyeongsangnam-do.

Plot number Location Area Age Mean DBH' Mean height Tree density
ha yrIs cm m trees 100 m”
1 Danseongmyon Bangmokri San 78 3 18 242 5.7 5
2 Danseongmyon Changchonri San 135 3 17 19.8 9.2 3
3 Danseongmyon Dangsanri San 56 3 18 20.2 7.4 3
4 Danseongmyon Gangnuri San 20-1 1 17 28.4 8.8 3
5 Danseongmyon Gilri San 184-1 5 18 9.5 6.0 4
6 Danseongmyon Ikseokri San 75-1 2 18 6.8 34 6
7 Danseongmyon Ikseokri San 116 2.7 17 14.1 7.8 3
8 Danseongmyon Sawolri San 214-1 3 18 21.5 7.4 3
9 Danseongmyon Seongnaeri San 21-1 3 18 10.5 59 3
10 Shinanmyon Anbongri San 118 3 15 13.8 7.0 4
11 Shinanmyon Jungchonri San 125 2 17 20.7 6.0 3
12 Shinanmyon Shinanri San 42-1 4 12 133 6.6 5
13 Shinanmyon Ueigori San 198-1 2.5 15 12.1 6.1 3
14 Danseongmyon Bakunri San 68 3 >20 20.7 7.6 3
15 Danseongmyon Bakunri San 90 3 >20 12.8 7.3 6
16 Danseongmyon Bangmokri San 37-36 2.5 >20 18.2 7.8 4
17 Danseongmyon Changchonri San 130 2.5 >20 10.3 6.4 5
18 Danseongmyon Chunggeiri San 55-1 3 >20 11.7 5.1 4
19 Danseongmyon Gilri San 139 4 >20 18.5 6.5 2
20 Danseongmyon Sawolri San 37-1 >20 8.7 4.1 4
21 Danseongmyon Seongnaeri San 20 4.8 >20 12.9 6.9 6
22 Shinanmyon Anbongri San 123 >20 135 6.1 4
23 Shinanmyon Anbongri San 154 >20 18.1 9.2 4
24 Shinanmyon Anbongri San 211-4 1.5 32 228 10.7 3
25 Shinanmyon Hajeongri San 35-530 5 25 17.3 4.8 3
26 Shinanmyon Hajeongri San 108-5 3 >20 10.0 85 3
27 Shinanmyon Mundaeri San 30 2 35 16.9 9.4 3
28 Shinanmyon Shinanri San 133-15 3 >20 16.0 6.0 3
29 Shinanmyon Shinanri San 137-2 3 >20 15.2 6.8 6
30 Shinanmyon Ueisongri San 114 3 >20 122 6.1 2
'DBH, Diameter at breast height.
MEEY U At 208 o3 19d ofstel W vk FE B 194 olst ApAzE A ekt v

U AufR] 24 7171k 2 EQFEA 4l o) ] FRE
2] z}o]E t—test (SAS Institute, 1989) o]-&3}o] -2
7=0.050114 73} AT

o

o

Za 3 ma

ZHHH K| S B
2R oA 6EAE Hixatgla 199 olat ezt Bt 3.7
2100 m”, 204 o4k AulA 7} Bt 3.8% 100 m R Z
g 717kl w2 Flgk Aol glglem AEA v
AR &) Bt 4 345 100 m” (Kim, 2010)T AR

MR AR ) AR 9B R

] afo MIE =5l ?:!% E4of 1}0]7} E,E—F';is}x]
HF =ghe Qlal wid AlB], Az 5 oheket Al
AleEfo] el mhE QI91AQl weto] A
F= AL 7] fEeR AR ",

EYo| E2|XM EM R Auix]Y] 24 717tol uh
2 BEA £ B UE = 20 OI*P A A7) 1.16 g
em 02 199 o]a} AulA] 1,03 g em® B} FojHoR
3o} (€ 0,05) Al 717ke] HofA4E EFFAHUET} 5



1140

Table 2. General characteristics between

over 20-year-old and below 19-year-old chestnut orchards.

Age No. of plots Tree density Mean DBH Mean height
yrIs trees 100 cm” cm m
<19 ;3 37 (0.29)+ 16.5 (1.77) 6.7 (0.41)
Range 3-6 6.8-28.4 3592

> 20 - 3.8 (0.31) 15.0 (0.96) 7.0 (0.42)
Range 2-6 8.7-22.8 4.1-10.7

"The values in parenthesis are standard error.

Table 3. Soil bulk density and three phases between over 20-year-old and below 19-year-old chestnut orchards.

Age Soil bulk density Liquid phase Solid phase Air phase Pore space
yIs g em” %

<19 1.03 (0.03)' 225 (24) 389 (1.3) 38.6 (2.6) 61.1 (1.3)
Range 0.85-1.27 10-40 32-48 10-55 52-68

> 20 1.16 (0.04) 21.0 (1.7) 43.8 (1.7) 352 (23) 56.2 (1.7)
Range 0.81-1.38 12-36 31-52 21-53 48-69
p-value 0.03 0.64 0.02 0.33 0.04

T . .
The values in parenthesis are standard error.
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Table 4. Soil chemical properties between over 20-year-old and below 19-year-old chestnut orchards.

Exch. Cation

Age Soil pH OM T-N Avail. P,Os CEC
K Ca Mg
yrs (1:5) g kg ! g kg B mg kg = e cmol. kg~ -------meeme e
<19 4.73T 35.8 1.6 0.40 0.60 0.60 10.0
(0.07) 3.4 0.2) (0.06) 0.11) (0.06) (0.51)
Range 4.29-5.16 16.6-62.9 0.94.1 14-607 0.20-0.77 0.19-1.30 0.40-1.0 7.91-14.3
_ 4.56 320 1.2 0.44 1.10 0.76 10.4
(0.07) 3.0 0.1) (0.04) (0.23) (0.08) (0.48)
Range 421-5.41 14.6-56.5 0.5-2.0 13-541 0.20-0.79 0.21-4.03 0.40-1.89 6.60-13.42
p-value 0.09 0.40 0.12 0.53 0.06 0.18 0.60

"The values in parenthesis are standard error.

35.8gkg ', L6 gkg ', 20 o} A7} 32.0 g kg, 1.2 ¢
kg & 204 o)A} AuiA| 7} e 7S BTk W Au)
A EY 7715 2 A g dgdA ol 9tk 771
=9 EF W g, Al 717ko] ool whE shaAlAY
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N e BhEAl A 59 o nﬂ;ax% Fo= A}
P S S
T R
A2 o] EFG71E e 36.5 g ke (Lee et al., 2006)2F
fArsIolom, 1980l 2A1E A AFRIEe] §7]
EdFsadgkg U WL FF L4 gkg ' (Jeong et al.,
2002)9kE 2 2jol7} e,

219} 3¢ 199 ofsk A 2] 144 mg kg, 209 o} Ao
A 149 mg kg O.2 2/ 7|7be] whE fojHQl Aol L
SR 9k, 20 A% mFEolA gl vl W
A1, EOF ) A i TR ool Bon] Al
of whe} 9}eF xjo|7t WHAYSE7| Wl (Kim et al., 2007a)
A717F R iR Y] e QA vlRo] FHo whE
=2 Qo] ZItiE ey B Adas 24 7K
TAIGO] AR eFFS Holal gt} o]= 20 o/ Al
Z]9] 79 e EQF pHE I3t 219 7% (Phosphorus
availability) 7} RA UYERES 73T Q19 ¢ H|E9
AEOIAL Aol w2 F7H Wole} T B W5
Bdo] & JRom B AR Ul o] Zo] A wAlslg
7) oz AR ok 2 dpanels grgos thy
Uhte] 49 eihzsdo] eofd Td4E fEQl §
Fo] w2 AFE KT (Ha et al. 1982),

28] FolF Tl A9 20W o4 AjuiA] 1.10
cmol. kg ', 199 o]} AuiA] 0.60 cmol, kg 'O.2 ZA 7]
Zhol| whet o)A 91 2fofl LG 8IAITE (p=0.06), Zgoltt
vl - 52431 Zol= fSlch 204 o) Ay
27} 19 ol s} Auf ]| HIB‘H é%% Zhe SRS Hol A2
A 3] B 2ot W ESF JNEAI7E 2 =]

HE5k= QuAE A (MAF, 2005) 02 AA|E7] wfFo]
™ 199 o]} Aujx| 9] e Lo 2 2% Hht

5 AEiA] ] - A3 2 BEYTNEA ARgo] ulEs]

O & AlrETH YRt o R Zgol A9 EY U 0
cmol, kg ' 0|3} U wj AMo] Bt Aoz dEA ‘212
q. Hga] 1 o ;(414 }\]H] 4 ﬁx%o] o1€ﬂ 71—%
o] A9 2w, nkdleate] d3ake s 42 4
3 BA AL -GS 4= 9lo] (Chung and Park, 1978), 4
£ A& ZEt (GFERI, 2008)0]L}; E%EF (MAF, 2005)
o] Algof thgk A7 AAJE B QU

-t U}lhﬂer«] 749- 20 oA} A A] 0,44 cmol. kg,
0,76 cmol, kg ', 19 0|8} AJHi=] 0,40 emol, kg, 0,60 cmol,
kg ‘= 20\ oAk AuA]7} Yk o8 =0 FHFS HY O
L 24 7171l e o)Al Afol= glelth B Wi ZE
I} up e A E BT o= A 20" G

U‘l

ol j°|:

e STREAY BRSSP AR o] A1 AuiA| 2] A
2 7490 B3 ) 9L Ba S8 &4 So| JE )Y
= Stk o] Ajeo] 3 vl ¢ %1:0 19801 ]| Z/\P
= A AHEe] REZ | ZE 0,17 cmol. kg,

07445 0,85 cmol. kg '@} H]wE 1 (Jeong et al., 2002)
e = FFEOE o) o] oA
R e Aol F2 ARgsHs W R® (N:P:K:Mg:B=
25:7:8:2:0,2)0f 23t ZEy} viadls vl & e 9k
o2 NS, Telk 2l 1o ol 2 49
e I 28 A2 U ST S A0

o] F=313}7] wj&of (Chung et al., 1982) S4=of W& 74
]4_ EOO]ZQ,] %ﬂ?ﬁ E/H_,] O]—§]'0ﬂ tq-E Z]_J_)H o] }q”El- ol _Q_
o gealo] ol A1 4 Ack

po] ex|ggae] %9 209 o) AeiAlst 199 ols}
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& U dolkoz 52 sy IR BAE T BEY
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Table 5. Leaf area, dry mass, and nutrient concentration of chestnut green leaves between over 20-year-old and below

19-year-old chestnut orchards.

Nutrient concentration

Age Leaf area Leaf dry mass Specific leaf area N b < a Mg
yrs cm’ leaf” g leaf’ om’ g‘1 %
<19 53’T 0.43 123 1.73 0.10 0.54 0.31 0.23
3.6) (0.03) 4) (0.02) (0.02) (0.04) (0.02) (0.02)
Range 33-86 0.28-0.62 104-147 1.09-2.35  0.04-022  0.32-0.84 0.17-0.43  0.16-0.43
> 20 56 0.46 124 1.59 0.10 0.55 0.31 0.21
3.0 (0.03) ®) (0.06) (0.01) (0.03) (0.02) (0.01)
Range 39-80 0.33-0.76 85-231 1.09-1.92  0.04-0.21  0.22-0.75  0.18-0.60  0.14-0.32
p-value 0.53 0.43 0.92 0.19 0.84 0.82 0.97 0.26

"The values in parenthesis are standard error.

o FE 2 AREY Y o WA (Leaf area)o]
9l FA| (Leaf dry mass), & HZH| (Specific leaf area)
1} 22 Fefd] 549 A9 v XHHHXli’J 24 717k
w2 2po]7h FIGlTh (Table 5). E3h, 9 W SF=ghFe]
A A A, 9l g, AE, UPlLﬂﬁ nE 24
7\17ke] W2 Aozt gllont Aol 79 199 o)) AHul
A7} 1.73%, 209 oA ez 7} 1.59%= 1991 o]} AufA]
7h R = AR Bl 2 Aol fARE Aate ot
UO] o f FrIRE S = =g JA7) ¢l
O} of gL 919] Aasglego] s 91 o] Aol Bl
al., 1982). % W ot
L] GFdH, ARl i 329 A=t o 71A] g
Zdagle ofsf| Pk vh= Ao dEA] 9lom (Kowalenko,
1996), & ATLo)|A] Qo] U] oFEslero] 24 7]
Zrol] Zpo)7F e x| Q=

g, 2, vtdls ol Aol 7} (Table 4) §13171 o
o8 AlmEcy Ty F AR 2R 9 A, gl
F RS w9 f A A4 2%, < 0.3%, ZE 1
(Chung and Park, 1978)0] H|sl| 7| Ul o5 X9
B W FEaao] RV Sl SEshA] gk 7
53 AlArRiTE,
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ERT.
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