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SUMMARY

This study was conducted to investigate the relationship between the soil
moisture condition and fruit characteristics and to determine the cultivation
method for the improvement of fruit quality by polyethylene film mulch and
root pruning during the period from Aug. 28 to Nov. 18. for Satsuma mandarin
(Citrus unshiu. Marc.) trees growing in field Soil moisture potential and liquid
phase of the soils, juice Brix, acid content, Brix/acid ratio and fruit width in
the treatments were measured at interval of 10 days.

1. Average bulk density, particle desity and porosity of the soils was 0.70
g/cm’, 2.40 g/em®, and 71%, respectively. Gravimetric water content at the
field capacity and wilting point was 62% and 26%, respectively.

2. Soil moisture contents at the beginning of treatments were slightly lower
than field capacity. Soil moisture potential in P. E. film treatment was rapidly
lowered in a few days after treatment and maintained -10 bar at 20 days after
treatment.

3. Liquid phases of the soils at the beginning of treatments were in the
range of 33 - 36.5%, without any difference in the treatments. Liquid phase at
harvest was 20% in P. E. film mulch treatment and 29% in control .

4. Fruit width increase by the treatments was small in the order of
P. E. film mulch, root pruning, root pruning+P. E. film mulch, and
control. Relative increase of fruit width during the period from Aug. 28
to Nov. 18 was 134% in P. E. film mulch treatment, 138% in root
pruning+P. E. film mulch, and 142% in control

5. Brix at the beginning of treatments was 6 °Bx, without any difference
among the treatments. At harvest, Brix in P. E. film treatment was 11.5 °Bx,
Being 25 °Bx higher than other treatments.
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HA3x 2Hge A8 ‘70dof 5,000 haokAd 4,970 M/To] B4t =gl A
o] Ma} F7I3te], '90dol 19,414 haojAM 492,700 M/T(EAAR, 1991)
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P XA 4R T (Inax)S FUAY Fe FBUAI oo, ¥
paxs EQ4E EHAo] vidled 5 ~ 7 bar AE WTHXE, 1991). EQ4E
2 ol H|3te] 2} wichel o A FPL v|MM il uiug AL
AlZIA AcHMEFER F , 1976: Fkz2t dE, 1991). ole} o] 3}Ale) u|ths)
of E¥& AXIA RAN: A2 #8324 FEY F4eE UL Al
HichE HEAAM &l g3 AFUY Fx& wolAl: Aoeg B

HEdEB & 3] FEFE ®ol7] Y A7 2o YoM o|Fojx|n
oed ¥ 2wl FHA vlde] T/, TEHe gAY =4, Nela
7o) BY dF= GF olFoiF o} (M F, 1990 H#, 1991, a, b, c:
|, 1991), widdY o] EFrEY Zxo] Ho] BY AFE A olfo
=)= Qoket.

v EY Auloly Fol 7MY S 8 vl A @YY A4 A%
WA EQ4E 2ot vid WAFN ESFEUTE WA #2317 sl
Me BRAA 8Y A FETel 10 - 1543 B2 o] A4Eoq EQ4Eo]
JrAxE AXY Ael7l RAEEH 3t 2o WadfcHHA, 1991).
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of 3y, 97l F%3] Asd AFE HAY ¢ UAEH qY FAAEFE oF
ojof Frin A UthMikE, 1990). F Yo gz} 4t £z
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G 20| PF Ao 45715 EQFEC] JARYER RAISI 47 gl
tH#Ardk 5, 1990).

ole} AL AFY FAEER Xol kAF AuloiMY EIARANLS AP
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A Zgel Al Ha A AFE HAARA 23] AFgya BIFY
Aol A =83t

E9 pH(H0)E= EQ2 B2 vlF 1:52 31 608 Fof , pH(NaF)&= &
%@ 1goll IN NaF §%(pH 7.0) 50ul & 7}3te] 2% ¥of 2AAF(WFRM)22
&3 3t ch(Shin, 1978: F5, 1984). -R7]8-& Walkely-Black®jo g |71t 4
' 78l #7182 B 3iddon, FAAYANE Bray No. 1§28 J3}ct.
2’4 Ca, Mg, K& IN NHOAc(pH 7.0)2 A &3l QAFHERRTAZ 24
3taon, M AL Pk KjeldahlY o2 B3t cHBlack 5, 1982).

EQ 54 IHE 2 mNE T3} A7 FAANEE AMSIA
pressure plate extractor(Soilmoisture Equip., U.S.A)Z 3}gchklute &,
1986). £ SHUEE core(Klute, 1986)2.2, YAIYEE pycnometer?
¥ %3} Pycnometer thilo] 100ml vol.flask& Al&3}e p3ldxn, I F{
2 SAUEe) AU ER YE Aalsiodch

2. EGTESR HAEEY FF

EQqE EWZY P2 A AAY HIEFE olgddon(H,
1991), MI2EYL 43 Yol EA 10cm8} 30cmo] B ¥ Soilmoisture
tester (Soilmoisture Equip. model 9510A)% &Adle] EQ4E Eeiajog
#atstodct

B A71E H4AEXE EA 0 - 10 cm A}o]8] ¥R & core sampler®
2§33t A=AIA thA 28 ¥E Aabsidct



P =M /Y, (1)

Po =M / Ve=M / (V, +Va+ V) (2)
f=Ve/ Vo= (Vat o)/ (Ve + Vot V) (3)
w=M/M (4)
0=Ve / Ve =V, 7 (V, + Vy) (5)
2 =1-1 {6)
A4 =V, / V, (7)
NI =f-V,/ V, (8)
A7IAM, pp YAMEE Py BAYXE

v o FRTEUR 6 : ALY

f @ 338 Ve o B3] 83

M EQ4EY 3% Mo I8Fe I

Vo i B9 83 Ve 1 EQTEY £3

Vo - ¥ Fe] 83 Ve : B AN 84
ot}

3. EgsEe x4

EQ4ES ghado] 109 A4Y 8Y 28¢ & 114 18U 48y wjrix]
Edol P.E.filag A3l 2Agc),

EQ YEAEZ AHSE udS F7 0.08 sa, ¥ 120 cad] F9 v Qg A}
gtk wdEAY e fBAlolo] udE ol 47 Yol Y2 go|ze
L3I vl Alol uld M o] X9} clamp2 APl P9I} FAR(E
BE)E 3o EYoe YRHA A= 3o,

Aele BN, vd@yF, E@2F 223 @2 ¢+ vg gAIE sy
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£ MY 4P F 134 Yol pH(H), FAAA, XV Ca, Mg, KO
Hi, /7182 o 17 x2 won] pH(NaF)7t gol APHY F i Ee
4A& 3 ddch

Table 1. Chemical properties of the soils

Treatment pH(H:0) pH(NaF) O.M Avail.P Exch. cations T-N

Ca Mg K
(1:5) (1:50) (%) (mg/Kg) (cmol/Kg) (%)
Control 4.9 11,3 16.96 6.4 1.28 0.48 0.67 0.43

P.E.film mulch 4.9 11.2° 17,79 11.3 1.37 0.5 0.78 0.42
Root pruning 5.0 11.2 16.95 6.5 1.43 0.47 0.63 0.54
Root pruning+ 5.0 11.3 17.29 6.4 1.47 0.59 0.79 0.45
P.E.film mulch,

w23 4AL E 2004 R uiel o] $HUEE 0.68 - 0.71 g/cn’ H$
of ddded, ol AF $732 FAYE 1.34 g/aa’of w3} vl$ e o
olATH M &, 1985). YaAtUE& v Eof uslo] 43 Wgtonl, FIF
< B3I Eof ui3te] o 20 ¥ wAUN(FEUFN, 1986), FF FEYyyL
48.4 - 53.1 % Hejol algict



Table 2. Physical properties of the soils

Treatment Bulk Particle Porosity Grav. water content(w/w)
density density

——g/cn’ cn’/ca® x 100 g/g x 100
Control 0.71 2.40 70.4 49.9
P.E. film mulch 0.68 2.41 71.7 48.4
Root pruning 0.69 2.42 71.6 53.1
Root pruning + 0.70 2.39 70.5 49.0

P.E. film mulch

2, EYTE B JATG AEXR

3% 18 £ 2 EQ4E Iy AEXE Uehd Aotk 2344
FollA ] 4o uj&E 29 % ol AN 44 % oldUH, 7P 27 % ol
=d, EYsEXEd4do]l Wolie] wlgl -15 bar oMY AP 18 % ol
71742 53 % o4tk

3. HddHE AN Y 7387

33 2 HA(C6L - '908 Fig)2} 191952 &8 2L Uehd o)
th JiAl7IQ) 59 2&RE 7€ 27K BERS B ol 3t e o
olu, 78 ol¥FE A £YIN7A Y e Fdo] vl HL oyl
=3

3§ 32 dRA5E vehd ez 79 oMo YRA4E o] vl
AL Hojglov} 74 ol¥FE Ao +YII7IAY YRA4E o] H|3jo
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Fig. 1. Solid, liquid, and air phase distribution with soil matric potential.
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Fig. 2. Precipitation in 1991 and it's average in '61-'90.
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Fig. 3. Hours of sunshine in 1991 and average values in '61-'90.
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o, I&¥A7E s€F o 97t & F ¢ o] 15¢ A= FAdq EUY4E
o] ol Ax ARH Fol At o] Y= F7l] F2 AoT g3jA gl
thH#, 1991 a, b, c).

BEHY Y r|Bew el 8dFe] F9PS 84 8YiE 84 1247}
212 it BePol TmEAM, EXF] ol W& 7Fsdo]l UM o] 7%
Zol vIdIE ANel§ 3tx] R¥éUch IF 37 2, 3o R uje} o] 8y
224dNE 2447tx] 3U Y] A9 29 mo T Aglon|, ol¥F 84 28¢ YW
do] A&xe] BG4 2ol ARZeIE FAHATI B2tod o] 7)o
HdEY & Mgt vd EYF ¥/ ZFePS Hdof vt 3
don, XA o 3.5 hrs W2 Holgrl],

4. ¥]9EA AN 7Y AFEXS} F4A BN

38 4= ¥E M) B4 AYERE Jehd ot 1AL 28.3
-29.6 %, N33 -36.5% 7|42 35 - 38.7 x2A A2F Atatu) sl v
s3tach. 2% 18 & I Aol vasiel B, Eok gAsfy
718 EG4E 232 PL4yRcl 4 AxFHUc

E 32 84 289 AelAl e B4 el Rew Al weE o
6 "Bx olglen, itx& 4 x UglololM 7 Ned ¥R, 373, AF AF,

BE, A= @IL vxdtdct
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Fig. 4. Three phase distribution at the begining of treatments (Aug. 28).
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Table 3. Fruit characteristics at the beginning of treatments

Treatment Fruit Fruit Fruit Fresh Degree Acid
width length weight weight Brix content

mm g °Bx %

Control 53.5 41.9 51.9 35.2 6.0 3.93
P.E. film mulch 52.9 43.6 56.6 39.8 6.1 4.34
Root pruning 54.4 48.1 71.4 52.4 6.1 4.06
Root pruning+ 53.5 45.4 60.5 41.4 6.1 3.84
P.E. film mulch

5. Ay EgsRe] W
2t Neld Eotzlel 10 cnst 30 caol M Eo¥4E Eelae] Hshe 1Y 59
Fth A7 SAe] EQPAE THpe udHATI AR WA SAEHYe
Chee B2 + HWEAT, BIT, BT 2dolgith HWPATY
B4R Euge Mol AFLH 248] WoldA B4 10 cmolME 949 18 ¥
B 4 30 ol M 99 28U%E -10 bar O[3 A% gic).

FAel 7} @37 EQsE XA 109 8Y7tA] @F -1 bar Xt} ot
we PEIE RAYOn, 1 o] F¥EE AA WobdA 7 ~ -10bar§ KA}
7} 119 8ol YAMOE wobd ¥ chAl Wolmcth WA ¥H 109 8
WPk B4R Eao] kA FAURE o 85 me] 297 Uy ©hEo)
o, 119 8Uo] EQP4E Exiile] YAHOE wobd L IA7of o} 20 m
o 297} UgsifRolch,

Y3 4 ugUYTe] B 4F FNPL 108 8UAKE o -2 bar ]

2
¥
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HdEY Ne) AV EQeE Exlado]l 333 Wolals] Ajay AL u)
W d¥o o2 Bt EYLE KUHA AU Fate] o3 EdeEo] Az
Harl e 2 4Pt 3], v|dHEY TN MRI|o| ¢ELLEET}
2 A& EQo] AFAlol Fakgo]l W] wiEoleta AWt (X F, 1991)

Aldzaju) 22 EQolA -15 bar o]3lE Hed 4£0F = 7S o 27)
do] A0FE=U(BA2} R, 1991; X §, 1991), H|LEAFE oje} Al
Edew RALEEE RAc

3y 62 AejAZ] BE $HAZIR Y dA 71428 HE YebdAo|ct,
Aelx7)e] A4S 3Bx WA EAM M|t Aolst Agded w|dEAFI} e
Alglol vlste] dde A&z 7|42 FUM4ET) Ach

A 71%E F3t nidEYFY A tIE A2 Fol u|dt] WA et
th 299 Azt A4 104 189 7AlE 2 Aol gldoy, 1 olF %
B @2 + v @y 77t FA e, 2ol vlE] B¢ Fo|gir).

TY71A 1149 18949 H|dHAY P, FAelF, G2 7 9 @2 + u|dHY T
2] oAt 20.0, 28.8, 34.4 H 26.6 xZA v dHAY e} T2 + u|HYFI}
Aela|7lofl vzl 2t} 15.4 %, 7.9 % At A Ryl EQow Y
AFHESE YAZelEg AR FA 2 22FolMe] A4S Az2|R7of v
Ble] 2.1 - 6.6 ¥ ZHA% Zo|c},

Hdd Y72 &2 + NdEY T EGeEo] TN 7o} dIFo v}
Az2Y el {28 AL vddy o] o) 2d 7] EQPFI WA=
FAto] &3l EgFo] Az dEolzta B4l

A N7 Fitd ©2 + vdEA T EQsEo] vldHAY T v
A fFREHAE, oA 2 + HiddA oM 2] o] wa)J} &4
A7) dEol vldHYFol vl EQORHE 4£E F4Po] Yo, FA4gy
5= H}oiA7| ajEof vehd Aztela P2t
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Fig. 6. Changes in liquid and air phases at 10 cm and 30 cm soil depth

of control, P. E. film, root pruning and root pruning P. E. film

treatments.
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6. 3x, Ak, Fiu € FAEAJe] W3

3 72 AeA7ld 84 28U JIELo® ¥ A Hth&R JEehd Zojch
A vl &2 949 99 7hAle AMelZ 3A] Ystont, 1 olF RE 2pyuicy
&2 BN, ©IF, O ¢« vdEYF, vdER T €MZ 2ok Mely
Z1NE Y7712 804 A wlch&2 vl EA P} 134 x, T2} w2
+ AL o} 138 %, FA 2|77} 142 2 A v Ao} BENe)xte] 2}
A v &Y Atol&= 9 %ol Tt

EdTEe] vt 2PN FIZY(MBTPLE)E 79 18U KE 9Y 129471%]
o] AU &L ESS ARYEE A3l U4E Xel4do] -20 - -30 bar o]
Au) 120 % o]glen, -11 - -13 bar o|&l& uwf 170 ¥ et ¥ ¥ u} glc}
(FX 5, 1990). EY, 8 - 9¥9 E A=X =& A vdgol 2 A%
olA=d, 79 23U5EH 9¥W 174711 P wlcf&E o] 713N FY U
Xeito] -5 bar Y2 RAIHAUAE wfE= ¢f 160 % o]glom, -27 - -23.8 bar®
FAHAE w135 %2 B¢ AZ o] wet A vidgo] & 98 U=
2oz ¥axact (I &, 1991: #ix MME, 1991).

3 82 ¥7Ze A4 BUiFe HHE Uepd Aoz vgdY 7} o}
A el o] vidld Hojom, 10¥ 18Y ol FXEE AN Y ¥A vy
o] ¥A{3] At

33 9 MeA7|d 84 28YW Y 119 18U7Ix 8] <= WFE Uepd R
o2 NA7Y dEE A X277} 6.0 - 6.1 BxE Ao|7} flden, 73]
Z3tgte} mel 2 vdEA P, ©2 + HdEY T, S F, ENT &4
2 wolzch 37 Y gx v ddA 7} 11.6 “Bx2 A 2]A]7]of u]3}od
e} 5.5 “Bx wolz oo, 129 M2F&= 9.3 - 9.7 *BxE Ae|A|7]of u|3ly &
3.3 - 3.7 *Bx &®3lch.
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Fig. 8. Changes in daliy increment of fruit width during the period from
Aug. 28 to Nov. 18.
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18.
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o gE= vdEA T 9.1 BxE A WD ©e} tha ¢+ ujdyA 7
7} 8.4 °Bx uglolglon, EMe|T& 7.7 BxZA HIYdPA T FAe| e
YE Aol 1.4 “Bxol ATl o]A1718] uldHAY T Aito] 24.5%F A THE A2
ol i3] 9 ~ 12% Wty EQ4E ERAE ChE Ao b3l e R(a
H 58t 6)2F Hol EF4EY Aolst Meld W Alojo] AYPHoe 4
£ U] Aez BATh Me|7|te] Fjgtel ulel Met EQ4E} YEe
Atol= A

X120 el A Ao 457135 A AFe GEE WA e A
o2 od3A qt} (Blondel?} Cassin, 1972: Carter %, 1972: ®H., 1972).
oL %7t U MUFFH EQTEol AGY Y2 fAHe 7% A2
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Fig. 9. Changes in juice Brix during the period from Aug. 28 to Nov.
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Fig. 11. Changes in Brix/acid ratio during the period from Aug. 28 to
Nov. 18.



13

o)
O v.15.5-0.071X(r*-0.628+*)

Brix

—=— Control -O- P.E. flim mulch
—¥- Root pruning -8~ R.P+P.E.tilm mulch
7 1 1 1
50 80 70 80 90

Fruit width (mm)

Fig. 12. Relationship between fruit width and juice Brix of fruit harvested
from trees grown in control, P.E.film mulch, root pruning, root
pruning + P. E. film mulch.
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