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Choju TOMOYOSE, Misao NAKAMA: Studies on water and fertilizer
supply by capillary movement II
Fertilization trial to radish
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Table 1. Weekly and total amounts of fertilizer supplied to
radish and pre-crop (caulifiower)

Amounts of fertilizer ! Amounts of fertilizer
to pre-crop I Material in water- to radish
Bed (Oct. 9-Nov. 27, 1968) conducting-pipes (Jan. 28-Mar. 23, 1969)
: in radish culture "
Weekly Total ‘ Weekly Total
A 60 cc 480 cc fine sand 120 cc 720 ¢cc
B 80 640 ” 180 1080
C 100 i 800 ‘ ” 240 1440
D 120 | 960 crushed glass 120 720
E 80 480 ‘ ” 180 1080
F 80 . 840 ; " 240 1440
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Table 2. Results of radish culture in

Data. on radlsh plants

‘ i

| No. of ] Total Average - — -
Bed ‘* plants ) \;E?Sgt | fr‘eslli 1 Number . Percentage ‘w Total

i 5 g | weight | | weight

: , i L B S
A 360 | 43704 ﬁ 10.0 g 146 0.4196 | 3620 g |
B 380 4960 10.6 174 0.45 ' 4010
c 343 | 6185 18.0 219 0.64 5335
D L 369 ' 5804 15.7 214 0.58 4996
E | 830 | 3825 1.6 | 168 0.51 3135
F .85 | 4180 178 0.53

2.5 |

Table 4. Measurements of radish plants with enlarged roots in Beds

(Size, i.e., diametr, of root: Large 4.4-3. 5.,
. Row .
Total fresh weight (g) No. of plants Top weight (g)
Bed N ) _ o o T e
sizz\ | D | E | F D E F | D E F
1 Large 211 ‘ | 7 | boo70 !
Medium| 240 | 185 510 | 9 | 8 | 18 80 80 335
Small 270 | 100 120 | 24 | 10 | 12 | 180 70 90
‘ Total 750 | 285 | e 40 |18 il 30 . 280 150 425
2 | Large \ 220 | 7 i | 70 |
Medium 340 265 500 | 17 | 18 | 22 o 140 | 111 215
i Small 160 | 115 | 70 ] 15 11, 0 80 | 80 50
| Total | 720 | 380 570 39 | 240 | 81 290 190 | 265
5 | Large | 675 | 87 | 400 |15 1 10 285 | 15 | 155
Medium 470 | 528 740 | 15 | 20 29 | 215 | 265 | 385 |
Small 180 | 275 } 60 | 18 | 19 | 7 . 8 | 190 50 |
| Total | 1ss | 840 1200 43 40 46 ' 535 470 570 |
4 | Large 1 280 | T 7 | 1 100 | 15
Medium| 290 210 | 805 | 10 10 | 14 | 195 120 | 150
Small | 190 ‘ 65 | 90 8! 6 I 8 175 | 55 75
| Total 760 | 275 | 440 | 25 16 23 | 470 175 | 240
5 | Large 465 235 | 10 13 6 4 | 175 105 15
Medium| 355 510 | 395 | 12 | 20 | 18 | 170 270 | 220
Small | 185 155 | 165 10 \ 21 10 15 160
' Total | 1005 900 710 \ 35 . 38 ° 35 | 466 490 | 895
| S e S F—
6 | Medium| 136 19 | Co7 e 8L | 120 E
Small 65 30 | s0 | 7 4 8 . 50 25 “ 35
— —_ — | 1 IR — 1
| Total | 201 220 | 50 | 14|16 8 131 | 145 3
7 ] Medium| 110 205 | 1 5 | 12 e | 100 | |
| Small 125 | 30 | 20 | 13 4 | 51 9 26 | 15
| Total e | 2 | 20 |18 16 5 150 o1 |18
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subirrigated beds with different fertilizer levels
w1th enlarged roots
Total Total Average Average Average \ T/R
top root fresh top roop \ £
weight ]‘ welght weight | weight weight \ ratio
S D S .
1920 | 1700 ¢ 48g | 132, 16g | 9.4
2170 1840 23.0 12.5 ‘ 10.6 | 1.13
2435 " 2000 24.4 J 1.1 | 10.6 0.84
2321 2675 23.3 | 10.8 | 13.2 ; 0.87
1745 1390 18.7 10.4 ‘ 12.5 j 1.26
1945 1675 20.3 10.9 | 8.3 1.1
D, E and F in accordance with size of roots in rows
Medium 3.4-2.0; Small, 1.9-1.0 cm)
: Average fresh Average top Avera.ge root
Root T/R ratio
oot weight(g) weight (g) weigbt (g) weight (g) /R ra
D:EFD}EFD‘E}FDEjFD;EiF
170 | | 34.3 | | 1 10.0 | § 24.3 | | 0.41 | |
160 | 105 175 26.7 23.1 28.3 8.9 |10.0 18.6 17.8|13.1! 9.70.50 0.78 | 1.1
140 ° 30| 30 11.2]10.0 10.0| 5.4 7.0 7.5 5.8 3.0| 2.5!0.93 2.33|3.00
A RS RO TSR ! I ~
470 135 205 | 18.8 i 15.8 \ 21.0 | 7.0 ‘ 8.3 14.2 11.8 7.5 6.8(0.60 1.11]2.07
e e - - ‘v - - - SSEP— — P— RO - - - U - 1.7,7777A7
150 ’ | 31.4 | ; 10.0 21.4 ' 0.47
200 | 155 285 |20.0 204 22.7| 8.2 85 9.8|11.8|11.9 | 13.0 | 0.70 | 0.71 | 0.75
80, 35/ 20107 105 7.8 5.3| 7.2 5.6 53| 3.2| 2.2 1.00 2.29 | 2.50
430 ‘ 190 305 |18.5 15.8 l 18.4 { 7.4/ 7.9 8.5/11.0 7.9 9.8]0.67 100 } 0.87
440 | 22 245|45.0 | 37.0 [ 40.0 | 15.6 | 15.0 | 15.5 | 20.3 | 22.0 | 24.5 | 0.56 | 0.70 | 0.63
255 | 263 ' 875 | 31.3 | 26.4 | 25.5 | 14.3 | 13.3 | 12.6 | 17.0 | 13.2 | 12.9 | 0.84 | 1.01 | 0.98
95, 85 10 13.8|14.5: 8.5| 6.5 10.0 | 7.1 7.3 | 4.5| 1.4|0.89 | 2.24 | 5.00
79 | 370 630 ' 80.7 21.0 26.1 12.4 (11.8 /12,4 | 18.4| 9.3 13.70.68 1.27 | 0.80
e - R . — : S !
180 | | 30| 40.0 | 45.0 | 14.3 15.0 | 25.7 30.0 | 0.56 0.50
95, 90 115|29.0 21.0 21.8 |19.5|12.010.7 | 9.5| 9.0 | 11.1|2.05 1.33  0.98
15 10 | 15 23.8 | 10.8 (108219 9.2 9.4| 1.9 1.7 1.9 11.67 | 5.50 5.00
S [ : - P - '} |
290 | 100 | 200 0.4 |17.2 19.1118.8|10.9 | 10.4 | 11.6 | 6.3 | 8.7 |1.62]1.75| 1.20
290 | 130 ; 90 | 35.8 | 39.2 | 87.5 | 13.5 | 17.5 | 15.0 | 22.2 | 21.6 | 22.5 | 0.60 | 0.81 | 0.67
185 | 240 | 180 | 29.6 | 25.5 | 21.9 | 14.2 | 13.5 | 11.9 | 15.4 | 12.0 | 10.0 | 0.92 | 1.13 | 1.19
65 40| 45|18.5 12.9 12,7 12.0 9.6 | 9.2 6.5 3.3| 3.5 1.852.88 2.67
| i ! R
540 | 410 | 315 i 28.7 | 23.7 | 20.3 | 18.3 [12.9[11.2]15.4 [ 10.8 | 9.0 0.86| 1.20| 1.25
55| 70| 119.4 | 15.8 116 | 10.0 | 7.9 | 5.8 1.47 | 1.71
15/ 5 15| 93| 7.5 6.3 7.1 6.3, 4.4 2.1| 1.3 1.9[8.335.00|2.33
70 75 15 14.413.8 63! 9.4l b1 45 50| 47| 1.9 1.87 1.3 | 2.33
50| 105  [22.0 17.1 12.0 | 6.9 | 10.0 | 8.8 1.20 | 0.95 '
| 5, 5 9.8 7.5 40 8.3 3.0 27 1.3 10 257\5001 3.00
85| 10 5|11 ‘ 14.6! 4.0 83 7.8 3.0 47] 6.0 1.0]1.7 214 3.00
: i e X I
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Table 3. Number and total weight accordng to size of radish roots
in subirrigated beds with different fertilizer levels

i Large (4.4-3.5 c¢m) Medium (3.4-2.0 om) Small (1.9-1.0 cm)
Bed

i Number \ Weight Number 1 Weight Number i Weight
A SO 400 .88 650 " e8| 650
B 17 : 400 62 i 890 ‘ 95 | 550
C 35 [ 910 : 98 ‘ 1400 ! 87 590
D ‘ 49 1230 i 75 i 1000 ‘ 90 445
E 7 152 ! 95 1028 : 66 210
F l 15 365 ’ 101 1170 e 140

¥ oA EODTHIRIZBAEINCHIET 2 E HICBERCEIKRE L, BERIZE2 3B8LPK 4
R LT, BRI CEMES LS, D, B A, F, E DIETH- 7. MIEEDZNKIZIE KMERE,
WRE, FHRELEL, BRRBLENMERNCD 5,

BWAKBFICH 5 2B OH 3Ny FTR ENy FOBRRRE»SE 1, 2,3, 4,5, 6, 7 k& L12H5,
BRI DX T35 1,2 4 7 6 DEEXTIE5 3,2 1,4 7.6 DIEFXKTX3 5 2 1,4 6, 7
DI otz 3, 5 FRIZEAFICRE LILL, KRIK2,65%Thh, L, 7THRIRIBENFCHY, 45
ARV Y —~vOD I O EEHIZE X Scm OWIZTTH B, Ny FOFEHE, 3, 2, 1 LU TEM,
5, 6, 7 & hERIZ Lo 12,

Iv & #®

D KORMED C RICRNTHR S IO DIREITRCH T 2 ERBERcFIAIn Lt L Bbh s, B
K2 EIREHICIZ R A BT 508, IKIBERCIIBEREER 2 ¢, @/ v, BMITIZCF,B
RWLETHZ b SsH5T, DREROFEPIVDIRIZOBRRPEMITZDTH 5 & [,
10, 11, 12, 1, 2 BOREKEIZ ZhFh 37.5, 86.5, 95.5, 111.7, 111.0mm Th -1l d b s b 6 TR
JEOWT 2D TH b D e Bbh s, 2BREBIED BEHREIR ZhZh 23.8, 21.4, 19.5, 18.3,
17.8°C Tdh - 12,

E, F XORHES A BRIZE - TWB L ERBEETRILN, ILCHREZET I, ZhoDOK
OEAEFORIEDH/NEEIRIZEAERUTD > 12 5 BKEROMIIN 5 AT O BATEER
AN ERDbNS,

T/RZLIZC, D, A F, BEDIHIZKELs-TEh, ARZHBRODTHER&ISIT—-ET3, T4
DO ERZL ThET 25, EEINILLZHREREAT 2, L0 :RBEEEVNEZIILS
VIR, NBAFROMRSHERT AL 2ERT %, A KD T/R BZXEEOIWNIOOIZERIRE DD
At EEDbRS,

HAKRTIZ L, 2 ROED 6, 7TROBELVIZIDITESTVBEDIR, Ny FOBEIZFHDH
Y2 T HUED BN D RIERREBED SO IIDBEROEEBRHVB I e Bbhs, 1, 7 &
DRGED 2, 6 FICHNTHE HEDZVDIX L, 7THRDUEL D BRI (wetting front) 72
STWBE D EEDPND, 1, 2 5 34R184 5 Did 3 LDIEMHIEE 2 YL BRIN U 1240 H HBBE)
TEHEBbiha,

DX 5 sBEBENC & 2 HPRAKBIERE CIIIEKE 213 SAT2REVEBHTD 505, MR
OESFAZZEL TRy FOKE, HBEREZHEMUTOERLITZILEND S,
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BRSO DIMER L 16 Xy RON 6~y RRHERLTAY 74 43012 3T 3 BEERR
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KREDHFIT AN, KIZRBHM T D 42 AfEhic 1617 F2ANT,

RERIZE 2, 3 A RITR U, ARAROWIZEARER T 1EMTEMET 2D T H 7 2PHcEEE
ATIVWEEDbN3, BEHISOBREKRIZ Lo 1, BIfERE AT BEOERSE YD 5 L Bbh
3o Ny FOBRIIEME H FHOANRHELZT 5700, RREVSL, BEKOBEH I,
ARV I ozt Bbh 3,
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Summary

Of the 16 beds used for the preceding paper, 6 beds were used for this experiment. Sand
in the water-conducting pipes of 3 beds were changed to crashed glass. In all beds, the sheets
of plastic film in the center of beds were removed. And a size of 20 om x 4 m was placed in the
center of bed in sand 3 cm below the surface of each bed. In the center of each bed above the
plastic sheet, one row was made, and 20, 40, and 60 ¢m apart from the central row, 3 rows were
made on both sides. In each row 2 grams of radish (variety: O-akamaru) seeds were sown on
January 28, 1969. As shown in Table 1, Sumitomo Liquid Fertilizer No. 2 (10-5-8) was
poured in the water-storage pipe once in a week. It was also supplied with 161 liters of water
for the period of 42 days.

The results are shown in Tables 2, 3, and 4. Since the calcarious sand in the water-conduct-
ing pipes is concreted within a year or two, it is considered that itis better to change to
crashed glass. The greater was the amount of fertilizer, the greater was the harvest. It is
considered that the residual effect of fertilizer applied to the preceded crop was great.

The radish plants in the west side of the bed were much better grown than those in the
east side due to stronger sunlight in the afternoon and greater movement of water and fertilizer
by capillarity.

In this method of water and fertilizer application, it is best to plant in two rows between
which the water-storage pipe is lying. But for effective utilization of the bed, an improvement
of the structure of bed and increase of the amount of fertilzier may be considered.



