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ABSTRACT

This study has conducted to analyze the crelationship among soil properties and
to investigate how they affect soil physical characteristics and plant growth.

The experiment of woody plant growth was conducted as follows :

Typel was the original soil. Typel, the soil particles smaller than 20um was
removed from the original soil. Typell, the soil particles is smaller than 75um was
removed from original soil.

Wisteria floribunda A.P.DC and Celtis sinensis Pers. were used for plant growth
measurement.

1. Soil typel. the closest to Fuller’s curved line, showed high dry bulk density
and low in soil pores and saturated hydraulic conductivities. This created poor soil
aeration and limited space for the root to growt. When the root did not have
sufficient space to grow, there was a lot of physical stress, which hindered the
root growth.

2. Soil typell was high saturated hydraulic conductivity and a lot of soil pores
larger than 10 w. As a result, there were more available spaces for root to
spread. It was considered that there was less physical stress for root growth.
Therefore, soil typell showed significantly greater root growth.
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3. Because soil typell has less small particles and saturated hydraulic
ronductivity was high, and water infiltrates rapidly into the underground when
there was rainfall or irrigation. The soil typell becomes much stronger soil
mechanically due to the less small particles. Therefore, soil typell was a suitable
material for applying on planting sites where soil compaction is expected.
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size distribution
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Table 1. Dry bulk densities and Saturated

hydraulic conductivities

Type in Soil Dry density Saturated hydraulic

properties (g/cm®) conductivity(15¢)
Type | 1.269 0.0012
Type 1 1.326 0.0002
Typell 1.271 0.0076
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Table 2. Correlation Analysis for the growth
factors in Wisteria floribunda A.P.DC

CGrowth g R TW  Above Under
H”  1.0000 )

R 0.3293 1.0000

TW  0.6022 0.6185 1.0000

0.6424 0.9658 1.0000
0.5364 0.9527 0.8412 1.0000

Above 0.6698
Under 0.4704

z) H:Height R:Diameter at root collar
TW:Total weight Above:Above-ground part
Under:Underground part
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Table 3. Correlation Analysis for the growth
factors in Celtis sinensis Pers.

Growth — y R TW  Above Under
H?  1.0000

R 05711 1.0000

TW  0.7875 0.8200 1.0000

Above 0.7608 0.7721 0.9379 1.0000
Under 0.7479 0.7930 0.9697 0.8249 1.0000
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Fig. 4 Changes in height of Wisteria floribunda
A.P.DC in 3 soil types
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Fig. 5 Changes in height of Celtis sinensis
Pers. in 3 soil types
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Table 4. Duncan’s Multiple Range Test for variable of

growth factors in the Wisteria floribunda
~AP.DC

Type in Soil Weight (g) Diameter at

properties  Above- Underground Total H(mg})lt r0(()t col)lar
ground part  part  weight mm

Type 35710 3.088% 6.8 24.600° 5.71¢°
Typel 3.545° 2744  6.867° 26.81F 5.469°
Typel  3.887% 3723 T6IF 22875 5.087
Pr)F 0841 01128  0.4247 0.7674 0.2225

*Mean separation in colums by Duncan’s multiple range
test 5% level

Table 5. Duncan s Multiple Range Test for variable of
growth factors in the Celtis sinensis Pers.

Type in Soil Weight (g) Diameter at

properties  Above- Underground Total }%elg})lt rot()t col)lar
groundpart  part  weight mm

Typel — 2732° 4164  6.896° 34.000° 6.181°
Typel — 2.483° 2.43° 4917 30375 4981
Typel  3.970° 5024 8994 36983 7.312
Pe)F  0.0034° 00000 000065 0.0407 ©.0001

*Mean separation in colums by Duncan’s multiple
range test 5% level

**Mean separation in colums by Duncan’s multiple
range test 1% level
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Fig. 6 Cumulative curves displaying particle -
size distribution and Fuller’s curve
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Table 6. Soil porosity and Saturated hydraulic
conductivities

Type in Soil : Saturated hydraulic
properties Soil pores conductivity (15%)
Type 1 0.521 0.0012
Type [ 0.499 0.0002
Typell 0.520 0.0076
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Table 7. Comparison of available water
content to plant
TSfo‘;é?ti‘é‘l pF1.8-pF3.0  pFl.8-pFd.2
Type | 0.1515 0.2026
Type l 0.1561 0.1934
Typell 0.0907 0.1310
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Fig. 7 The relationship between water release
characteristics and pore size distribution

A90E 48] oI4% FE oy ¥
o] 4ge] Qo] Y& A}
Agtel AelBe Ao] FEAENAE )
4945, F9DE Ago| ol &
¥ o]t

meb FAEFHFNE FIEL o
A% ARG BE Tt 8
e 33| Bol ¥
ol WA e & BFol Hol LEae]
o, FNEFI] FAEF] BY 48] 47
o $E Aoz B

= 0 M

X2 rlo ] ok

V. dg

B A7E B9 grzgol Qe 224
oA vlAE 9% BHA, oD 24
Mat BEAZ 8o AL e A

ll

at7] ste] 20im o)ste] wPALE YRE A
ks E"J—% FANEZ], 75 um o]ste] YA}
E ORE AAS ESFS ZANES], 9ES
%—A]E%Hi St FUTS HURE FA
EAERE A5t JEASEES s, 2
A, FANEF] B4 TANEY B3
< FAL - MGl A& HE2L g5 2t}

1. A5 AFFEE Fsteq A3
23, FUFY AL TANELGY FFHd &
A7 o) v«lx}ﬂ ﬂ%‘iw RIA T P
o] A% AFZF a7t AFHAY. o)
o AN Ed EF FTFHo wE WA
atolol fF= %o W Zolst lta
A}iﬂﬂ =3

. BANES] & Fullere Z4d 713 7}7;}
i ?JENJ% 73 slem Egdrs) &
EFTTY gol H& oz Yehygr olaif&

EdE ZAFFATT} Rol EFTI1Y Rl
v Hejzl @S £ 9l Fyto] Hu B
7F W o EElAQ ohEhE W) wjEo) m
o A :r°1 Ud o2 Algso] At

3. FNELINL FAEF]H ¥£g 7
FHE 7W UBA R, EBEFA S} Eol

of



19974F 7H) B gEFAo] EYY] Bely B SEA &Y Yo v ¥ 8 A7 61
Eokzylel §Eo] £ AZo Mgy wg 8. 1EG A 1A(1993), B AROREMIC I HEEE
].OUm O] 01.94 —r /] 3_7] 7}_ ULO]—}\-] D'%%*"lU‘%@ﬁiiéiﬁ:ﬁié%gk:ohf,ri%.%&

<o Bh°l S A A wro} #
F9E A2z AtgHo] At
4, INEFNLE @A FirFe] Hof
Ego] ddskd Sei7t Am, & dAAA &
ooz gte Fafrt feEe AAAY 7
ZAARZE AYY 43¢ M e
2 UrE}kM

7]t
o

gl

1)
Mo
ok

1. David A Rowell(1994), SOIL SCIENCE: Methods‘

and Applications, Longman Scientific & Technical.
Scheffer. et al., EEAFE— 7 LA #%(1979), HEE.
AMB(1980), TRkES] Merrel EER(URISEET).
ZAAMR(1980), gefEsses] Batel ML (HREE29).

O oo

AT i amE

6. ElE AKi(1935), FMAEAROIBCE B9
8, 13(2):71-76.

7. Daniel H. %, 43 #(1989), HypRs ojgtwabs
F4 34t

R, TE

il 4 SA(1992), HVER - ik B HAeA=E

10.
1. %

12,
13.
14.
15.
16,

17.
18.

19.

21,
22.

23.

5,.56(5):145-150.

WAy & 5t 6A(1996), THEARA OB,

172 .

AN Fh 2A(1992), TEREAL T, éﬁféﬂ% 1919,
SIER(1935), MOBMCET, TBHEE, 17(8) :591-

619.

R.S.Rusell #, e 3B(1981), YRR L+,

it 150~

BT L

AL (1978), TRIAMBRERL. HoCEFOGR (151-516.
0|74 F(1993), [5E A E,y, A gtigaEuy.

o451 (1996), "TEAA Bl b, EMSBAE,

o] F7-(1993), 748 E FAAEEANS % SASY o5
24, Bt

ZRFE(1993) bR e, | RO bt

ZUHR(1983), &) ¥R Wl dRld WX H
T3 EEY B, U diEd AL =R
W %(1984 . v/ ey DEBIC RIS TINBOE
FEERE,, 47(5):117-122.

RS HEERFERR(1993), R,

P.J Kramer &, AE # / 3A #(1986), KIS LAl
oy, g 57-120.

HAASL A7 7 e o EIEHERE(1989),
B EFE,.

K HEFHE— H 5A(1991), FEIARDER & B,

ORANE O

:297-330.



