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Comparison of Physical and Chemical Properties of Soil between Replanted
and Newly Planted Chestnut Orchards

Yoshiyuki ORIMOTO and Tsutomu OYAMADA

Summary

Due to aging, replanting is necessary in a large number of chestnut orchards in Ibaraki prefecture.

But it has been pointed out that the productivity of replanted orchards declines due to continuous

cropping. In an effort to prepare counter measures against the decline, the physical and chemical

properties of soil of the replanted and newly planted chestnut orchards were investigated. The results

revealed that available phosphate, exchangeable calcium and magnesium were considerably deficient

in replanted orchards, and it was recognized that application of soil conditioning materials to increase

such elements was necessary.
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EER, 18HIZ5~18mm O#EHE T¥H 11mm,
2BHIZ17-21 THEH 19mm TH » 72,

ZHahGErABsE, 1EHOBHRER
18.3~27.9% T4 24.4%, IR 30.9~452% T
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S o 25.5%, HHIHIL 42.7~53.2% TEH 46.6%, SHH
Table 1. Outline of investigated orchards
Orchard® Preceding No. of Age of Cultivars Age of Soil surface Fertilizer Soil conditioning
crops replant. orchard tree  management N-P;05-K,0(kg/a) materials(kg/a)
Re- A Chestnut 2 50< Tsukuba, Ishizuchi 13 Weed sod 0.9-0.9-0.9 -
planted B, Chestnut 2 50< Tsukuba, Ishizuchi,etc. 10 Weed sod 0.9-0.9-0.9 -
Ll Chestnut 1 21  Tsukuba, Ishizuchi, etc. 6 Weed sod 1.2-1.2-1.2 Barnyard manure
L2 Chestnut 1 33 Tsukuba, Ishizuchi,etc. 13 Weed sod 0.7-0.8-0.7 Fused phosphate 4
D Chestnut 2 50< Tanzawa, Oomine, etc. 7 Weed sod 0.6-0.6-0.6 -
E Chestnut 1 14 Ishizuchi,Oomine, etc. 3 Bare 0.5-0.5-0.5 Barnyard manure
E Chestnut 1 20 Tanzawa, Kunimi 5 Upland rice 0.9-0.9-0.9 Fused phosphate 4
Mean 1.4 8.1 0.81-0.83-0.81
Newly A Cryptomeria, etc. 0 13 Tsukuba, Ishizuchi 13 Weed sod Table -
planted _B_ Tiny bamboo 0 20  Tsukuba, Ishizuchi,etc. 20 Weed sod 0.6-0.6-0.6 Barnyard manure
L. Red oak 0 15  Tsukuba, Ishizuchi,etc. 15 Weed sod 1.0-0.5-1.0 -
D Nursery stock(Fruits) 0 7 Tanzawa, Oomine 7 Weed sod 0.6-0.6-0.6 -
E Upland rice, Soybean 0 2 Tsukuba, Kunimi 2 Bare 0.5-0.5-0.5 Barnyard manure
N Upland rice 0 5 Tanzawa, Kunimi 5 Upland rice 0.9-0.9-0.9 Fused phosphate 4
Mean 0 10.3 10.3 0. 75-0.75-0.75

"Same alphabets show one-to-one correspondence. Linear underlines show that cultivators are same. Waved underlines show that

orchards are adjacent.
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Table 2. Physical properties of replanted and newly planted chestnut orchards

Orchard Soil  Depth Soil Soil Hardness 1 layer Humic layer Three phases distribution{%) Porosity Bulk
horizon (cm) colour texture (mm) depth(cm) depth(cm) Solid  Liquid _Gaseous (%) density
Replanted A 1 0-10 7.5YR3/2 L 10 10 28 23.7 37.4 38.9 76.3 0.63
2 10-28 7.5YR3/2 L 21 31.0 42.7 26.4 69.0 0.80

3 28- 7.5YR4/6  CL 20 26.7 44.8 28.5 73.3 0.74

B 1 0-28 7.5YR3/3 L 17 28 28 25.5 40.1 34.4 74.5 0.68
2 28-58 7.5YR4/4 17 27.8 44.0 28.2 72.2 0.72

3 58-  7.5YR4/6  CL 17 21.4 51.7 26.9 78.6 0.59

C-1 1 0-7 7.5YR3/2 L 7 7 23 - - - - -
2 7-23 7.5YR3/2 L 21 27.8 45.7 26.5 72.2 0.71

3 23- 7.5YR4/6  CL 18 21.2 48.9 30.9 79.8 0.56

c-2 1 0-20 7.5YR3/2 L 11 20 20 26.5 43.6 30.0 73.5 0.70
2 20-  7.5YR4/6 CL 18 18.1 49.9 32.1 81.9 0.56

D 1 0-17 7.5YR3/3 L 6 17 43 24.4 37.8 37.8 75.6 0.68
2 17-43 7.5YR3/3 L 21 25.3 46.3 28.5 74.8 0.67

3 43- 7.5YR4/6  CL 21 20.9 4.0 25.1 79.1 0.59

E 1 0-29 7.5YR3/3 L 18 29 29 21.9 45.2 27.0 72.1 0.76
-2 29-  7.5YR4/6  CL 18 20.3 53.2 26.6 79.7 0.59

F 1 0-14 7.5YR3/3 L 5 14 44 18.3 30.9 50.8 81.7 0.55
2 14-44 7.5YR3/3 L 19 27.9 44.3 27.8 72.1 0.75

3 44-  7.5YR4/6  CL 19 20.4 50.6 29.0 79.6 0.60

Mean 1 (7.5YR3/2 L 1 18 31 2%.4 39.2 36.5 75.6 0.67
Max. -3/3) 18 29 44 27.9 45.2 50.8 .81.7 0.76
Min. 5 7 20 18.3 30.9 27.0 72.1 0.55
Mean 2 (7.5YR3/2 L-CL 19 - - 25.5 46.6 28.0 74.6 0.69
Max. -4/6) 21 - - 31.0 53.2 32.1 81.9 0.80
Min. 17 - - 18.1 42.7 26.4 69.0 0.56
Newly planted A 1 0-51 7.5YR3/2 L 20 51 51 26.9 50.3 22.8 73.1 0.65
2 51-  T.5YR4/6 CL 20 22.6 52.1 25.4 77.4 0.59

B 1 0-56 7.5YR2/2 L 21 56 56 4.9 53.9 11.3 65.1 0.81
2 56-  7.5YR4/6 CL 18 25.4 50.5 24.2 74.6 0.66

C 1 0-22 7.5YR3/2 L 22 22 22 29.7 43.5 26.9 70.3 0.74
2 22- 7.5YR4/6  CL 22 22.9 53.0 24.1 77.1 0.63

D 1 0-12 7.5YR/2 L 12 12 26 23.5 33.1 43.4 76.5 0.60
2 12-26 7.5YR3/2 L 16 30.3 4.7 25.0 69.7 0.75

3 26- 7.5YR4/6  CL 17 27.5 51.8 20.7 72.5 0.71

E 1 0-30 7.5YR3/3 L 19 30 30 28.3 43.9 27.8 71.7 0.75
2 30-  T.5YR4/6 CL 20 24.2 49.2 26.6 75.8 0.55

F 1 0-10 7.5YR3/3 L 5 10 58 18.5 28.0 53.5 81.5 0.56
2 10-33 7.5YR3/3 L 13 31.0 40.6 28.4 69.0 0.82

3 33-58 7.5YR3/3 L 17 28.2 41.0 30.9 71.8 0.76

4 58- 7.5YR4/4  CL 17 22.1 45.4 32.5 77.9 0.62

Mean 1 (7.5YR2/2 L 17 30 41 27.0 42.1 31.0 73.0 0.69
Max. -3/3) 22 56 58 34.9 53.9 53.5 81.5 0.81
Min. 5 10 22 18.5 28.0 11.3 65. 1 0.56
Mean 2 (7.5YR2/3 L-CL 18 - - 26.1 48.4 25.6 73.9 0.67
Max. -4/6) 22 - - 31.0 53.0 28.4 77.4 0.82
Min. 13 - - 22.6 40.6 24.1 69.0 0.55

EHBMARIL 16.4~28.6cmol OGH T, BED
BEX7+0 05 DFEHATH - 12,

THMEAKIE 41~2,520mg DT 1, 2, 3/EHE
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Rt~ oA i 23-142mg O T, 1, 2fE Ukbdho, REUCBHBEIZENEY B, Tk
HE—BRICRZENEAD SN 3 3mg(14) LI ETH HAK -FLREFLLREL T,

272 3BHEIE 3Smg L TOBENEMN - 720

Table 3.  Chemical properties of replanted and newly planted chestnut orchards(mgkg™")

Orchard Soil  Depth pH T-C  T-N Truog- CEC Exchangeable base Fe In Cu Exchange-
horizon (em) (KCL)  (gkg™) Py0s (cmolkg™) Ca0  Mg0 K0 able Mn
Replanted A 1 0-20 4.0 63 4.8 19 20.2 55 19 362 24.8 5.9 2.5 12.3
20-40 4.1 4 3.4 0 16.9 66 12 352 34.9 2.7 1.5 7.7
3 40-60 4.3 17 1.5 0 17.3 800 163 1457 18.4 1.7 2.9 11.7
B 1 0-20 4.2 53 4.1 7 17.4 41 13 186  29.8 2.9 2.0 6.8
2 20-40 4.3 45 3.4 2 16.4 71 18 221  28.6 2.4 1.6 7.4
3 40-60 4.5 24 1.9 0 17.8 80 27 295 29.8 0.6 0.9 5.7
C-1 1 0-20 4.4 77 5.7 20 28.6 491 104 427 38.4 2.5 1.6 8.9
2 20-40 4.7 58 4.0 0 23.6 1057 140 628 37.4 1.2 0.8 5.6
3 40-60 5.2 29 2.2 0 21.9 1325 230 869 38.5 0.6 0.5 2.4
c-2 1 0-20 4.5 71 5.3 6 22.3 519 125 271 26.2 5.8 1.0 14.2
2 20-40 4.8 43 3.2 0 17.7 551 172 286 26.1 2.1 0.7 5.7
3 40-60 5.3 18 1.7 0 16.7 770 331 362 33.4 1.0 0.7 2.3
D 1 0-20 4.2 51 4.0 2 20.3 69 31 471 21.5 3.6 1.0 7.5
2 20-40 4.2 39 3.2 0 20.7 84 29 423 27.7 0.7 0.7 5.9
3 40-60 5.2 22 1.9 0 19.8 712 138 548 32.3 0.6 0.8 2.9
E 1 0-20 4.5 50 3.9 1 21.0 613 164 337 27.7 3.0 1.5 6.0
2 20-40 4.5 38 3.1 0 19.6 540 132 221 32.5 1.7 1.0 4.2
3 40-60 4.7 28 2.3 0 20. 1 290 158 156 37.7 0.6 0.6 3.0
F 1 0-20 4.9 52 4.5 34 26.0 2462 465 703 17.4 18.3 2.9 8.2
2 20-40 5.0 46 3.9 11 24.4 2520 449 678 18.9 11.8 2.3 5.3
3 40-60 5.2 22 2.2 0 21.2 934 409 799  34.0 0.9 0.9 2.9
Mean 1 0-20 4.4 60 4.6 13 22.3 607 132 394 26.5 6.0 1.8 9.1
Max. 4.9 77 5.7 34 28.6 2462 465 703 38.4 18.3 2.9 14.2
Min. 4.0 50 3.9 1 17.4 4] 13 186 17.4 2.5 1.0 6.0
Mean 2 20-40 4.5 45 3.5 2 19.9 698 136 401 29.4 3.2 1.2 6.0
Max. 5.0 58 4.0 11 24.4 2520 449 678  37.4 11.8 2.3 7.7
Min. 4.1 38 3.1 0 16.4 66 12 221 18.9 0.7 0.7 4.2
Mean 3 40-60 4.9 23 2.0 0 19.3 702 208 641 32.0 0.9 1.0 4.4
Max. 5.3 29 2.3 0 21.9 1325 409 1457 38.5 1.7 2.9 11.7
Min. 4.3 17 1.5 0 16.7 80 27 156 18.4 0.6 0.5 2.3
Newly planted A 1 0-20 4.4 72 5.5 14 25.8 1340 174 533 58.4 12.8 1.6 11.5
2 20-40 4.6 52 3.6 0 19.0 757 120 281 27.4 1.6 0.7 4.4
3 40-60 4.8 42 3.1 0 19.5 826 251 221 31.5 0.6 0.4 2.6

B 1 0-20 4.4 73 5.1 17 27.6 609 138 347  33.3 4.4 0.9 12.
2 20-40 4.4 65 4.0 0 27.2 403 64 347 36.6 0.9 0.3 4.2
3 40-60 4.5 57 3.2 0 28.0 522 81 553  43.3 0.8 0.2 1.7
C 1 0-20 4.4 65 4.6 0 23.0 134 55 247 24.1 3.3 1.9 6.8
2 20-40 4.9 37 2.9 0 19.3 378 96 327 25.2 2.6 1.7 6.1
3 40-60 5.2 25 2.0 0 20.0 803 160 377  47.2 0.6 1.0 2.7
D 1 0-20 4.6 45 3.5 5 21.3 1050 189 1080 30.2 2.2 0.7 6.5
2 20-40 4.7 42 3.3 2 21.3 1837 259 949  36.3 0.5 0.5 3.5
3 40-60 4.9 24 2.2 0 19.8 1282 183 1155  40.1 0.5 0.5 2.3
E 1 0-20 5.3 38 3.3 0 17.2 2018 196 733 17.7 2.7 1.3 1.7
2 20-40 5.4 35 2.9 0 17.5 1973 108 749 23.2 1.8 1.1 1.4
3 40-60 5.5 20 2.0 0 20.5 2000 127 688 38.2 0.6 0.9 0.5
F 1 0-20 4.7 43 4.1 224 25.7 2245 435 794 14.1 35.0 4.9 13.7
2 20-40 4.8 37 3.4 79 22.9 2245 452 738 14.9 18.8 3.6 6.2
3 40-60 5.2 32 2.6 0 19.6 2738 395 1140  18.1 1.2 1.6 1.4
Mean 1 0-20 4.6 56 4.4 43 23.4 1233 198 622 29.6 10.1 1.9 8.8
Max. 5.3 73 5.5 224 27.6 2245 435 1080 58.4  35.0 4.9 13.7
Min. 4.4 38 3.3 0 17.2 134 55 247 14.1 2.2 0.7 1.7
Mean 2 20-40 4.8 45 3.4 14 21.2 1266 183 565  27.3 4.4 1.3 4.3
Max. 5.4 65 4.0 79 27.2 2245 452 949 36.6 18.8 3.6 6.2
Min. 4.4 35 2.9 0 17.5 378 64 281 14.9 0.5 0.3 1.4
Mean 3 40-60 5.0 33 2.5 0 21.2 1362 200 689  36.4 0.7 0.8 1.9
Max. 5.5 57 3.2 0 28.0 2738 395 1155 47.2 1.2 1.6 2.7
Min. 4.5 20 2.0 0 19.5 522 81 221 18.1 0.5 0.2 0.5
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B 4BrKBEEMG)UTTH 70
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FEH12%4 4 198, 183, 200mg TH b, 6ETSH
DUBEREME ) UTTH > 1o

ZHPE MR I 221~1,155mg OFEEHT 1, 2, 38
HOFE#I24 ~ 622, 565, 689mg & Bt RIELHEME
GYULDOBEMED > 12,

THARERK 1L 14.1~58.4mg DEEIF T, £F & bHIE
(1) TH-1o

0.1NIEREE B TEN 0.5~35.0mg DEIE T, 1, 2
J& B i3l EM (15)OFEANTH - 1, 3BHI
HBEMLL T OREME D - 7o

0.INIEEEE 1 88 0.2~4.9mg D F5FH T, LB IEE
(15) DFHHANTH » 2o
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hoBEb 7Y OEEEEMOEENT, LEME
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