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Studies on Filling Material in Pot Cultivation (1)

Preparaﬁon of High Water-stable Soil Block with
Polyvinyl Alcohol (PVA)

Ichird KATAOKA and Tetsuro KITAMURA
(Laboratory of Soil Science, Faculty of Agriculture, Kochi University)

In the plant cultivation with using a pot, it is inconvenient for us that the compaction
of the surface soil as a result of the impact of the water-pouring over a pot and the clogging
of the surface pores by the dispersed soil particles prevent the aeration for a plant root.
“Kanuma-tsuchi” (Japanese volcanogenous soil), used in a pot, is very porous but the
particles are also disintegrated finely by the repetition of water-pouring and the arrangement
of soil particles is open to the charge of compact condition. In the pot cultivation of “Cym-
bidium”, one of the ornamental plants requiring the best aeration, gravels of half weathered
sand stones, crushed pieces of bricks or of pots of unglaced pottery, and decomposed wood
pieces etc. have been chiefly used to fill up a pot by some native horticulturists. Also in
the pot cultivation of ﬁowers, the late high-grade fruit crops and on the hot or ordinaly
beds of flourishing intensive horticulture at the warmer region, the compaction of the
surface soil by the impact of the water-pouring and the clogging of the surface pores by
the dispersed soil particles have influenced unsatisfactorily upon the germination of seeds and
the bringing up of a seedling. Therefore, the high water-stable soil block was devised
with PVA as the filling materials in a-pot cultivation or the covering on the seed beds in

the intensive horticulture at the warmer region.
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Table 1 Stability for shaking under water of soil blocks (Part 1)

Residual Ratio of Water-stable
Addmonal Ratio for 600g of : :
Block “Soil Material” Drying Time Erlx?icekr avf\;zferShakmg for 1h
“Soil Luck” . at 105°C after
Number | (Portally ) NazCOs Kneading > £8mm |4.8~2mm | < 2mm
PVA
g mol g h % % %
No. 1 30 0 ¢ ® 5 1.3 21.3 11. 4
No. 2 30 0 C O *3 0.0 0.0 100.0
No. 3; 30, 0 ¢ 0 *1 0.0 0.0 100. 0,
No. 4 30 0 C o *0.5 0.0 0.0 100.0°
No. 5 30 0.0t (1.06) 5 3.7 13.6 82.7
No. - 6. 30 0.025 (2.65) : 5 © 20,7 4.9 74. 4
No. 7 30 0.05 (5.3 5 83.3 0.0 16.7
‘No. 8 30 0.1 (10.6) 5 82.6 0.0 17.4
"No. 9. .30 . 0.05 (5.3 *3 63.3 0.0 3.1
No. 10 30 T0.05 (5 *] 36.6 0.0 63.4
No. 11 ‘ 30 0.05 (53 *0.5 . 34,0 0.0 66. 0

* The blocks after heating at 105° were air-dried in the sunshine.
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Table 2 Stability for shaking under water of soil blocks (Part 2) — Addition
of PVA “C-20” powder and kneading

. R Residual Ratio of Water-stable

Block Numh llgsf(ktl‘%l?ZIO”ngg\?vdgf Drying time at 105°C %\llock after Shaking for 1h under

oc umber for 600 g of nsoil i ater :
Material” after Kneading > 4,8mm | 4.82~2mm| <2 mm
g h % % %

A No. 30-5 30 5 94. 6 0.0 5.4
No. 20—5 20 "o 89.1 0.0 10.9
No. 10—5 10 ” 84.0 0.0 '16.0
No. 5—5 5 . ” 81.6 0.0 18.4
No. 1-5 i ” 0.0 21.0 79.0

B No. 30—5 30 Sh 94. 6 0.0 5.4
No. 30—3 "~ 30 *3h 92.1 0.0 7.9
No. 30—1 30 *1h 94.6 0.0 5.4
No. 30—3’ 30 *307 95.3 0.0 4.7
No. 30—2’/ 30 *20/ 49.7 0.0 50.3
No. 30—1’ 30 *107 10.6 0.0 89.4

C No. 20—5 20 5h 89.1 0.0 10.9
No. 20—3/ 20 *30/ 94.7 0.0 5.3
No. 20—2/ 20 *207 7.3 0.0 92.7
No. 20—1’ 20 *10/ 1.3 2.0 96. 7

D No. 10—5 10 5h 84.0 0.0 16.0
No. 10—3/ . 10 . *30/ 92.1 0.0 7.9

E No. 5-5 5 5h 8L.6 0.0 18.4
No. 5—3 5 *30/ 80.0 0.0 20.0

“C—25"

F No. 103 30 *30/ 95.9 0.0 4.1
No. 102 ’ 20 *30/ 94. 1 0.0 59
No. 101 10 *30/ 82.3 0.0 17.17

G No. 203** 30 *30/. 89.0 0.0 10.7
No. 202%* 20 *30/ 88.0 0.0 12.0
No. 201%* 10 *30/ 88.0 0.0 12.0

* The blocks after heating at 105°C were air-dried in the sunshine.
** 600g of red colored clayey material alone were used as “soil material”.
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BUOEAETRLI., BRRICRFRBE~FREREOKLTEDOT »vF GEKLEKL) BHENEH
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DERBEPVARNMOEKTHEM, PVAOERBEZ XL KTHHOBMT, BMKAEKE LT
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Table 3. Stability for shaking under water of soil blocks (Part 3)—Addition of
PVA “C-20” hot water solution and kneading.

| Additional Ratio of PVA | Heating | Kesidual Ratlo of Weterstable
Block Number | “C-20” Hot Water Solution or _Water,
for 600g of “Soil Material” Drying > 4.8mm | 4.8~2mm | <2 mm
g ml % % %
A No 41 30/ 200 64. 3.8 - 3.3
No. 42 20 / 195 Heating’ 52.0 3.0 - . 45.0
No. 43 10 / 180 at 105°C 54.0 0.0 - 46.0
.. No. 44 . - 5/ 160 for . 0.0 50.0
- No. 45 ' 1/ 150 < 5h ©o2L0 0.0 - 79.0
B No. 61 30 / 200 Air Drying . 85.5 0.0 - 14.5
. No. 63 10 / 180 in the 61.0 0.0 - 39.0
No. 65 1/ 150 Sunshine 23.0 0.7 76.3

RinL, RDPbOEETE - mkEi Table 3 038:2‘0‘913560

T, BERLONTHEE, AFIKENT, No. 41 2P VA #AIHC DL TIRIMREAMD No
30—5 EXZEDOHDTH B, %Xﬁ%ﬁ<b“f%$bb5#oﬂmNo42#bNo45&PVA
DOEEBRRT 313 E BRI LI, *

No. 41, No. 42 i3 #ighic k537 %?5moﬂf@ﬁbrthVAﬁ%m7n/aﬁﬁﬁﬁ
KBHLTEREE bice 4 v FPRICERT U, BRERIRERRICIIE L, KPR FYICHHEN,
LHL7 ey 7ROBHEBEEREOMOBSL, PVABHOLHIKBESTHLL, EHEDHR
DET L, BRI RN AV RIEE 8 572, No. 41, No. 42 OREH LERBETES O
BiEMNsobhi bOTHb, PVAERBBDNE 1S E ZEB~OEMELBIDE -7
B, FEHEHE L TOHRMBLBON X IGBE RSB Ui, .

PVAOBBDEENREDOL L QHMEERICE T HE3bDEEZ, REE T OB
Table 3 PBTH 3, P BRBEALV S BETPVADYHRESLER LTS, [LHLBD No.
63, No. 61 DX PVABEMT 2 &, RiY, REHE~DOERNES AR,

L1cdi-T, PVAOHBRMIZEARMKAKE LTHMALSDIZ, PVASFFHEBHLLT VR
BB > TKOBHE EDIKCERL, Z20OMOLERN FOEE, HROFEEIKBBFKRLEDL -1,

ULO#RD S, PVARMKE LTHRIE, KEMATRY, WEERY 277140, PVAD
BEEYMREEHLC Ebh o1, _ , _

ik@é”u%@ﬁ%ﬁ%mA%ﬁﬁiﬁ¥%%%Téﬁé,mﬂﬁﬁﬁéﬁﬁ&bfm% i
B U TARBEEHERT 20 TCHEOREUNE N E L, L ORBKBRAKRO LA LE D
KO a 5D, oL NREHESFIAYE, LEARRYT 7Y vEEY — % (PA) T,
lgM500ml DKERELTHNEEHEEL, CNICRLTPVAIR 1g TISmBELPKERSE
TR EBTERNE LY, COMBRFSREOEATHYD, A BEREKTRIKOREEIR
PALPVARBNT, MEEAEVHTHODULILEZICREAEENR LI P oE D, BHELO
REBMEEFFOBPT KD FOBEENET ZLOEZFFIBTEROE LR,

Dtz Edd @ERKELET 0y 7O ERICONT 358, BLEHED polymer 725
PVAZMKE LT MH48ME) KiRinL, /KEMATRY HbEth, 105°CIREBE LIES
BYIONDZPVASTHEBCBH TERNOEER, BROBRI-REENBEC 288 THD,
PVASFOMLINCE > TZOMIC LB TFLOM LA H 20 R TEEFOR S CHABEBCYD, D
WTEE D 2 DI EEMSTEONBICONTAIMBEO L, FVARED B I 8E FHsEa L



m*%ﬁ%m%ﬁHK%Témﬁ3m?' CCHCR  AEAD 217

DOEBLTULE, el ol N _ -

¢ HOBETIE, PVA%%ﬁimmﬁﬁAm;or#Au,mbééw WY BRI, BELY
DHEEABIATIE, PVASFRIIHTREMOKEZAC L > TREL, FhzF L EOE
%Tiﬁﬁ%?ﬁmﬁmuPVAﬁ?®*&%%&@iﬁﬁ?@mm$%éfﬁﬂﬁ%%ﬁ?éo
BT TS o e H BT T 7 - T - =R HE—BPVADEPFICE > THET 5, L
7Moo TPVAICL S TN FRIKESNIPACEIARKEENLED B, LrL, AEBOXS
LREA, R HOERELAEOBRAIE, PVALL - TOBERKEDO DML SN, |
AR AR E OB TEND, KeRiidse, X{BALTHTERL, BERHEIED v
JREBARL, $77 REEE L THEL, AR F o ICESEEE b, 1HTHE LEHIC
BEOKEILHETE D, N , e
FERLIPVATC— NJ@pHM6~8fﬁém &&bt7h77§mﬁwﬁ<,taia
No. 30— 5T pH 6.7 &R L7,

PVA&%mFﬁtbfﬁm%ﬁmiofLmTézET 7D/7&ﬁ%miﬁﬁmbt%ﬁ
,%mﬂ&mkwaVAKmhbm®£ﬁmhcak#%%nmwoL@b,ﬁﬁsﬁﬁmp
B4ﬁ@¥d%é%@@ﬂ@?ﬂ({PVAK%WT%@%%@%%K&B&%?7+Vﬁémg
3, BLAELTOTHEDTHS D, AAIC, ERE A E DKICBELTD, PO EETZ, L
L, MREMBEEOBATS, 5HHEMLOMRLAZITERESDERS, 0B, REEROHK
BEhoHETSE, ISICEA Ewk%wéwmﬂm%%iénto%CT ERLEIHEKKD
FE [C—25) (EHEAE 2540) ZFIMALU7ss, Table 2 DFFIOLS L, COBRKOEAK
DN (FC—20) OEAE? 000ILHL) T, PVABRROEORTEL D -7, BEDIE
FAEObONTENE, EBATITETHSE, TAE, GHlOLIK, HEME] oD |
Barid s, MIEORLOAEER LB, B &mifuPVA@m%m%$ztto

Kmm%ﬁﬁvmﬁtw,PVA@&H%&@LTTéotF@m$I¥®LL:k%E .
BACHBRA 7T b AREOUVAZEREEFEANLSERICESHLET,

3 #

ARG RREE TR &, %b%fﬁ%@*@m,AW@%EWE&77%@E%THEmmﬁiﬁ
Joy DA, PVARRICE > THRB T,

D #MtEHOKLEWEL : 2®HAK@ALTiﬁMﬂ%O<D,PVA%%#V&%@%X
10~20 g 2MA, TEHS T/ HERTZ2ETREMEZ, RDSORTRROT By 7 E72L, 105°C
W30 LTHRAET 3, 10~30g DP VARIAY bhe0®105°CT 5 ML T 2 L,
KPR b IRIT S90%B < T OIAR T 0y 2 %5 5L E0TE I,

) Aonfrmy VTR BV DS, K BKL; Wk DEITEF D 3w 23R H 5 Ui
TARBERL, KER P VICRBETHL I TES AT A EMNTE S, HMAKTEEA
&bfd,&ﬁ7myﬁ%%%b ET@k%émﬁﬁHbL&,ﬁﬁm%®ﬁﬁwﬁbfﬂ%f
3, ..

-3 mi&/kPVA@%mm&ﬁm%&&u,m%&%w&%moPVAﬁ¥®@mt§@£
BT bN, ANk T 0y 7 B REE TRAES BN,

4 FEEF VEPVADEABEICDNTIE, 2,000%2, 500 LREEAHBETE, PVAERR
DOEWHNTTEII D oteo T [HEHE] KBORME LD, BIHOMEOAICPVAEERIL

AR, B—ERAETRPVAOYMRSETB L,
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5) By LPVAOFIMIR, BERICy v beiEd 2 KENRH YD, & LFERMOATRE
THY, Toa)VhEr Y LOBEICE, Toy s BSEPREEL, T oy 7RKBCL->TT VA
JAENnic L,

(RF294E 9 A30R X2)

X o3

D EHBAZ - )OEZER - HIEZE6 : LB, 34, 7 (1963)
2) ERLFTEKK Y7Ly b [ERHE/—]

3 WEARBE-RE E: LMEH, 29, 345 (1958)

4) WARBE - ®mE B : LR, 29, 255 (1958)

5) #EA EiH : T{kEE, 68, No. 3BRTE

6) BE K= :ESF, 10, 962 (1961)

The preparation method of the high water-stafle soil block is as follows.

1) “Soil material” was prepared by mixing of 200 g: of clayey materials with 400 g of beach
sands washed by water. As clayey materials, red colord soil containing silicate clay, showing
texture as clay by nomenclature after Society Agr., Japan, was chosen only by reason of
producing in the neighbourhood. Sands (2~1 mm in dia. 61.5 %, 1~0.5mm 32.8%, 0.5~
0.25 mm 4.8 %, <<0.25 mm 0.9 %) were used as a skeleton material in the block.

2)  After mixing 10 or 20 g of perfectly saponified PVA powder (“C-20", Shin-etsu Chemical
Industry Co. manufacture), and adding water to plastic condition, “soil material” was
kneaded enough with hand, packed closely in the square dryer box as a platy block (20
emX20 cmX2 cm), heated at 105°C in a thermostat for 30 minutes and finally dried up in
the sunshine. Or as a rapid method, after adding 20 or 30 g of PVA powder-to 600 g of
“soil material”’, kneading, sample was heated and dried up at 105°C for five hours. The
block thus obtained showed high water stability and 90 % of resistant blocks remained on
the condition of shaking for one hour under water.

3)  The block was very hard at dried condition and had high water absorbing property. Wet
blocks became somewhat corky or rubbery and could be divided easily into proper small
blocks by fingers. The dried blocks are crushed and sieved into several sizes and used as
the filling materials in a pot.

4) Adding hot water solution of PVA to “soil material” and drying at 105°C, the accu-
mulation of PVA molecules to the block surface according to the water evaporation was
happened and the block showed low water stability owing to hetelogeneity.

5) The use of red colored clayey material alone, without mixing sands, as the soil
material to the block, was not found to be effective on the economy of PVA.

6) The utilization of partially saponified PVA was inconvenient owing to neccesity of
saponification at 105°C. For instance, after mixing “Soil Luck” (saponification degree, 90
mol %) and sodium carbonate to “soil material” and kneading, the block obtained by
drying at 105°C for five hours showed high water stability but excess sodium salt could
not be perfectly washed out by water.
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