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Root development of Chestnut trees in relation to edaphic
conditions (III). CObservations made in Hirusen district
“ (Ando-soil Zone), Ckayama Prefecture.

Noboru HONDA and Mitsuyoshi OKAZAKI

(1) Hirusen district is meant to be the tract . (about 14,300 Ha.).of the two villages
Yatsuka and Kawakami, Maniwa-Gun, Ckayama Prefecture. This district consists of three
Parts: that. is, northern mountain-range of Hiru(about 1,000 meter high) which is a branch
of Mt. Dai, southern mountain-range (about 800-1,000 meter high) which is considered
to.be the ridge portion of Chiigoku Region of Japan in the Ancient geological age and
the Basin of Hiru in the middle.

(2) The writers classified this region into four physiographic sections from the ge-
ological and physiographical point of view.

A. Southern Mountain-slope Section:-Colluvial soils which originated from-biotite granite
and quarty porphyry are generally found.

B. Nawashiro-Lower Hiruaen-slope (450-530 meter) Section;- The growth of forest trees
seems to be markedly affected by pebble layer or hard pan of sandy soil which ori‘ginated
from the coliapse of the rocks forming Mt. Dai, being covered by relatively thin volcanic
ash layers.

C. Upper Hirusen-slope Section;- This section occupies the upper slope (530-700 meter)
of Mts. Hiru which are in a relatively young topographic stage. The strata of diluvial
nature mentiond above are scarcely found.

D. Higashi-Kayabe Section;- A portion of southern terrace of the River Asahi with a
large area of wet field.

(3) T he morphological character of soils which is due geological formation, mother
rocks, topography etc. was studied in the four sections mentioned, above, and obsrevations
on the root development of chestnut tree (Castanca crenata S. et Z.)in relation to edaphic
conditions were made at locations which presumably were representative in three of the
four sections mentioned.

(4) ‘The chestnut tree presents unexpectedly shallow root system at the talus of Mt.
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Hachigasu (Location A, section A) . This is presumably due either to. the presence of
the colluvial soil layers rich in debrises of rocks mixed with Andos-soil or to seepage water
from the upper mountain-slope. The growth of the chestnut tree, however, is moderately
well. At Omori (Location B. section D) the roots of the chestnut tree penetrated soil
most deeply of those examined, owing presumably to the alluvial nature of the soil layers
with moderate percolating power, and a very old and vigorously growing chestnut tree
was found near by. At the Location C within the same section where the water level
in soil was near the surface seems to have induced shallow tap-root form of the chestnut
tree. On the hill of Nishinohira (Location D, section B) the percolation velocity was found
to be only 1 minute 20 seconds even at a depth of 100cm. The chestnut tree here had
" a shallow root system and was found to be dying from the top of the tree, presumably
because of the excessively dry status of its habitat. There was an extraordinary imper-
meable pan of sandy soil (1 hour was necessary for only 100cc. of water to percoldte)
under the markedly permeable layers of volcanic ash on a hillside at Masatomi (Loca-
tion F, section B) in contrast with the former case. People says that there are ounly a
few chestnut trees growing in the woods at Masatomi and the writers found that the
growth of chestnut trees was rather bad.

(5) Itseems to the writers that the top-root form which was proposed by the writers
as a proper index to the vertical root development of cﬁestnut tree is tenable in the
Ando-soil zone also.

(6) The roots of the chestnut tree usually do not penetrate deeply the loamy
layer of volcanic ash (B Horizon) under the Ando-soil layer (A Horizon) . According to
the results of observations at Kurinokizaka (Location E, section B) the roots of “Konara”

(Quercus serrata Thunb.) penetrated through the strata of pebble while those of the
chestnut tree did not.

¢7) The writers pointed out that there were considerable changes in the soil type
even within the same physiographic section owing to minute differerences in topography.
Therefore, the cultural methods of the chestnut tree to be adopted in this district should
be desided in accordance to the precise knowledge of the status of root development of
the chestnut treé in relation to the edaphic conditions.
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(The geological and geographical map of Hirusen district.)

N PN (Mt. Dai) oA MM (Hachigasu.)
AB Bl (Mt. Karasu.) B K (Omori.)
A EEZRI (Mt. Giboshi.) © oC R (Higashi-Kayabe)
ok BRI (Mt. Kami-Hiru.) oD W (Nishinohira.)
NG T (Mt. Naka-Hiru.) oE ZE ORI (Kurinokizaka.)
AT FEWN (Mt. Shimo-Hiru.) JF IEE (Masatomi)
o~ BE (Mt. Kenashi.) G R (Nawashiro.)
o wrHIl (Mt. Hachigasu.) JH EEH (Kami-Nagata.)
A7 W@ (Mt. Washi) Aa MERZAUY  (Augite Andssite.)
Pa HAFEIFE (Quarty POfphyry-) Pr HojRyzlLs (Propylite.)
Di  H#EE (Diolite.) b (Biotite Granite.)
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(Soil profile at Nishinohira)

Br iR O BERTARAE T R T SO IR % Sedimentary Taer.
IR IFER T FE LT W5, HED **  Unconformity plane.
S E WA LK L O Ju Rl 0% #** Surface of road.
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(Soil texture and soil acidity)

i R’ & B A
(Soil samples) A ¥ | (%on air dry basis of fine soils) [ O pH
- B mm mm! mm min TR e B
aie N H - T % 13
Ja(Lo;aﬁtion)im @{\ij’ﬁé B % [2.0~0. ‘)() 2m0,020,02--0,002 0.002> (Humus) 3y1 [(H20)
N M em e ghme % %t % %
Ar| 30] 2.98| 21.79 | 29.32| 24,51 | 24.38| 12.50 | 29.6 | 4.4
¥ 5 H '
| Ag| 60] 8.74 | 20.12 | 24.10 | 26.69 | 20.09| 10.01 | 33.9 | 4.
(Hachigasu) As| 90 5.38 | 2.62| BT.9T | 19.49 | 18.92] 17.30 | 50.7 | 4.0
As| 30 o5 | 8.04 | 14.98 | 44.19 32,79 | 22.73 | 38.2 | 4.4
As| 70 5.00 | 43.67 | 16.71 34.62 4.89 S.1 | 4.2
* #z | B | 90 0.02| 36.38] 26781 16.63 | 20.21 1.93 | Trace! 5.1
(Bmori) Ci| 120) 18.56 | 59.50 | 18.21 T.04 | 15.05 1.53 0.3 | 5.3
Col 18300 0.71 ] 57.93 1 98.38 2.38 11.381 0.05 0.6 | 5.3
Cs 210‘ 0.05 | 18.517| 43.04| 15.96 | °7.47 0.70 | 1.6 | 5.8
|
7 2 w | Ar| 800 0.08| 7.75| 83.79 | 22.81 35.65 | 26.14 | 22.9 | 4.9
(I’Ilo‘aahl-Kayab ) B 60 0.30| 6.841 21.00| ©99.63 32,44 0.59 | 47.0 | 5.
B Ar| 30/ 0.46 | 13.84 | 38.17| 19.48 | 28.51 7.68 $.1 | 5.0
i 7 7z )
_ Ael 601 2.8311 17.64| 24.98 | 20.77 37.81 3.51 3.1 | 5.1
(Nishinohira) Bi| 80| 5.99| 50.01| 80.75 3.91 | 15:23 |  0.41 0.6 | 5.2
= Ail 150 1.05 | 13.90 1 14.03| 24.24 | 47.83 | 10.32 9.4 | 5.3
BB | 45 2.171 20.50| 27.29 | 26.11 | 36.10 1.59 1.7 | 5.2
(Masatomi) C | 8 2.05| 86.35 | 38.80 11.82 13.03 0.00 0.4 5.4
|
= 0 700 m | Al 15 % | 4.04| 31.24 7.58 57,14 93.89 | 55.1 | 5.2
" (Hirusan-Slope) B ’ 80|  1.02 | 11.53| 923.91| '32.35 | 32.91 0.00 2.0 | 5.5
Horizon
+ -+  Depth of sampling
* Gravel % on air dry basis of virgin soils.
% Exchangs acidity.
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(Percolation velocity in different soil layers.)

il i i i b S gE
(Location) v fm & ok AP
10 3 100
o r # 30 3. 30
(Hachigasu) G0 16, 00
85 29. 00
10 10. 00
* i ) 11. 30
(Omori) 90 6. 00
s 5 20 2. 00
(ngashL-Kayabﬂ) 50 4G. 30
‘ 10 1. 10
I
= 7 A 30 2. 00
(NlShl no hira) 100 1. 20
o A o
(hurankizak’l) ],.>O( 1 0o
10 5. 50
= 30 4. 55
(Masatomi) 60 [ 5. 10

*  Depth of soil layer upon which percolation a
tube was set

*%  500cc. D7k ©EiBERE (Time necessary for 500
cc. of water to percolate through some soil
layers.)

#%% Q0cm OPE S Gk 100cc. Dk BRI B O
i TEER R L k.
only 100cc. of water to percolate at 90cm de
pth.D

(1 hour was necessary for
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(Vertical root development of chestnut trees. ‘(Casianea crenata S.et Z.))

ooy R Koo 7% 7 E iE =2
7 o (Hachigasu) - (Omori) (lehmohlra) (Masatomi)

Depth) sty (e | Fesili | %emiss | AR | % 9 | AR | R &

0~ 20 435 55.17| 218 2037 183 2.6 353 88
20~ 40 298 28.7 224 23.5 236 35.6 214 29.6
40~ 80 107 13.5 195 20.4 129 19.5 111 15.4
60~ 80 22 2.7 191 20.0 131 19.7 45 6.2
80~-100 0 0 66 6.9 4 0.6 0 0
100~120 0 0 0 0

&t 795 100 954 100 663 100 723 100

*  Number of the roots found.

**% 05 of the roots found.

B3R Wy ERU (48EELE) RUHSFE (1844) - A RERD LR
' R BYEEOEER (Soil Profile at Omori.)

(Tap-root form of chestnut trees (Castanea crenata

S.et Z.) as observed at Hachigasu and Higashi- Kayabe)
*  Hachigasu. (48 years old.)
#*  Higashi-Kayabe. (18 years old.)

7w R FRED BB LARRT T T 2K 7 v K 7 HE EO MR S L CARB K L0 R
BT 5T v B EHEENEE B,

W 3 EICRTHRICHA TR SRR B OKR O KIS 2 0EcHIcE b BHof 313
Vh D LBOETKITCEDT WS, IBELEOTAMOBEE 6.7KCH 21105 22.258k T
2RECHE LT WS, fhEny %%Mm%@&#f%bﬂﬁ%®&%&<ﬁozﬁﬁmm@ﬁ
A,

KCEFGFUROTEER R TH 2/ RAEHERECHE /4 FEIN'D fA) orkoERz
A 20 QMO LA Al (0~55 $8) KO A (55~70) ® 7 r %7 O FiCi&
HRILBEDE L e — 285 B & (70~105 ) HigE (10)) KU BJ& (105~135 $8) 8
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DETCFOT WS, BRHABEREE 2w {108 T 1 451010, 30T 143010, 1004EC1
S TEOBEKEBECH 50 2 ITE R ETHOT TOHERIC S b B o —#mAc
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. : TEAREY
#5 [XI kﬂ\ (15 £ﬁ§> ROEE (120 5?:1{3) (Tap-root form of chestnut trees (Castanea
AT BEETE O TR crenata S. et Z.) as observed at Nishinohira

(Tap-root form of chestnut trees (Castanea (85 years old.)

crenata S. et Z.) as observed at Omori and
Masatomi.)
*  Masatomi (20 years old.)
#% Omori (15 years old.)
HTE L BORBBREILMEIC 663 A TH LA . ERE 86 Nie R T (B TEBRELRL
MR EEC 2 SO b 45° OB FR LR LIES 7040 Bk b LERIc 5048
HTd b A (FEE) CHCEVECEFDOTERE~DEZ T0ED B F & OSEIH oHIC
ES. BEOCEIL K] THah b hBOEE/RoAYTT 3B~ A, ;Jﬁ@ﬁﬁ
184 35 £ C » 2V ECTEEEESVRIL TWTIHE 7.55K Tl d 205 EIC 5.95%k % Tt
ZATNS,

PG/ FO 400 KEOFE/AF (51X E &) Tk C B (105~163 8, 3+, E&zL x
#H(5), BEE [#HDoTe CE (163~260 8, ZE (5)) kU CEF (260~370 #2LL
T, B (5)) oXA (A 10~208) DTOHBIE D N ] w£EFS 5. RAlacnt bl
BT BB ST B S L8RS D A WENE S 160 HEIC NG 5B /KHE A MENT 1
SO TR2OTH/ FOBIZHTH 2HATIEMNT LTws. /RS 28 FED=FF R

WHOREMRD D 25 TN ORI OWE T FEL 20K =7 7 3EOTEIRTS 5. BHb
HEoOdR (& 5~108) PEESBETCHFE/KTICEDTWEOICRL 2 RO 277 OKR
C(TERE 10~20 8) P EELEOME /v 7/ eifil As e 1 &g 280 B 370 EZ ©
FaEMEICHALE CTHDT RFICEDT WS, iiccoofc= 7 7 35 14k 5o
TEFREL T BRHEIC 9.25 X3 g 8.25 XRBEORF LRI EIFILLTw 5.

JIEREEOEZER 20 k0 RO EO fECHEE 12° © L@i&%%@fm@(o~mvx
Az & (21~33#E) O 7 v KI7BICREBE (3~67HE) 0 r —aFDd D, KFHcE [E]
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w C & (67~100[EDT) 7’8 5. C BEARTS 3LEEMORIL L DT 500%
THTH 5P, EEOHILFHI0CEDOLD B e TR C FLA LR THCH /7 F TR
BB L D DHEERS HWE BN 2O TRAIHET S D ECTRCREBO TR WEHE
PIB SESBREIN 5. BIGEEIRE 2B CRTREC10, 30, 0B ACTE 2 557 TH
DT KINE L THERKEEEACE A 35, BINEC T 1 EHC100cc. mRFIBETS
DOHTHOTHUM T GBI ABKLEFTS B
HEORBOBEEMNBRETEIECA N SRCH / FoHadI ) VBRTH 2. ERIITE
5 icR 6 2T REEDOHI & B TH O THEIE ( E R B ERESRZ LRERE &
MEoT 5. B B BRNCTRERN»SHE (EES5~108) MEORRLSET 557 ¢
C BEECTEARBEARELRLAN 2R 1 A0 LEZIMETTEAL TS, FERL
BA20%E CiifE8. 98k, HEsSIHECHE b bHOTHEMSOBE TS 5 05 (Icd0FE
SN THEIED BRNIAL T BHEREY 2720 7%, XEFRUEREEMEN ZCEECH
EL EoEFRFTRWC EGE—~RCEDENTWEECAHTH 5.

4. =

1

B EFOIECEEEF T E o BAE LT 35 FMESMIERIETEE & JE on.
PN BRI & U T R (i, SokEERE AR TERE O S ELIRRL
TED, XBREKRBED € XoT B A L 1 bWITERES TS 5. o RERHE
B RO 1 B O RE B L B0 —RCEET OB IEHEDE 2 ¥ o FRHCHENS CEET
BEBRT VB CHNEHOTEDHERANKTE 5 LXERE 3 bOTHS. MREARIER
X O¥EEREMOFECEBCEEIN ) T, ToREFELESEFECHME I ERCANS
_RETH B EBIT B HUEFERFOBOFEROFELC SEHETH LS.

EHLE® C AT BRI CTRIEORRORHE LB F 2 HEHENE TR R T 2
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(Absorption coeficient of nitrogen or phosphoric acid of soils.)
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*® Soil Samples.

+ Horizon.

++ Depth of sampling.

o Absorption coeficient of nitrogen.

co Absorption coeficient of phosphoric acid.
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Page Line For Read
(from top)
1 17 threes three
1 22 subse{:uently subsequently
9 2 Ando.s-soil Ando-soil
9 29 desided decided
1 10 | Pa EIEH Py EIHEL
12 A | B H R
12 33 woE 5B
14 23 percolation ;1 a percolation
15 3 Hicss 3 Hic o s Mo
15 9 (70-10588) 518 (70-105, WA 4B
15 9 (105-13588) 548 (105-135, 48
16 7 w (12044) EE (085
16 30 L‘r_@ﬁ?ﬁﬁi I OFYHE
17 16 ot frakiE
17 27 s <75 7 ¥ Bl CEE 2 KR,
19 2 BlTevs * W5,
19 15 Bl pew - A%f)@co BR r-v—a-BED
20 31 CATES (EVH)
31 7 especiazy , especially
32 25 A5 R 5
33 30 0.1 ] 1.0
36 Table 2 éignifican(;e } significant
40 9 PR { B
46 22 small ! small
51 16 sprging I spraying




