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Fig.1 Seasonal changes in daily mean air tempe-
rature in 1969 and 1970 at Kamikawa
Agricultural Experiment Station.

Notes ——: 1969 (Cool temperature at the root-
ing stage).
—————— : 1970 (Ordinary temperature at the
rooting stage).
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Table 1. Raising methods of seedling.

Length of  Basal dressing Top dressing

Year sz:e:; I;&Ot ?i(:l(;?g n};lé'rsi%rdy (g /m’) (g/m% Remarks
(ml/m*  Day) N POs K0 N
Ordinary upland 1 330 30 30.0 30.0 20.0 15.0 Mature seedling
nursery 2 220 45 30.0 30.0 30.0 18.0  Well matured seedling
3 660 20 18.3 18.3 22.7 0 [
4 660 27 18.3 18.3 22.7 5.5 o
5 660 34 18.3 18.3 22.7 11.0 o
Paper pot
nursery 6 660 34 18.3 18.3 22.7 11.0 O
1969 7 440 27 18.3 18.3 22.7 5.5 ]
8 440 34 18.3 18.3 22.7 11.0 |
9 440 34 18.3 18.3 22.7 11.0 O
10 2,000 20 0 5.5 .5 5.5 Young seedling*
11 1,700 27 0 5.5 .5 11.0 do. *
Box-type nursery
12 1,400 34 0 5.5 .5 16.5 do. *
13 2,000 20 0 5.5 .5 5.5 do.
Ordinary upland 1 330 30 30.0 30.0 22.0 15.0 Mature seedling
nursery 2 220 42 30.0 30.0 22.0 18.0  Well matured seedling
3 440 30 18.3 18.3 22.7 .5 { ]
4 290 30 18.3 18.3 22.7 .5 | |
5 440 30 18.3 18.3 22.7 .5 O
Paper pot 6 290 30 18.3 18.3 22.7 .5 O
nursery 7 440 42 18.3 18.3 22.7 11.0 o
1970 8 290 42 18.3 18.3 22.7 11.0 |
9 440 42 18.3 18.3 22.7 11.0 O
10 290 42 18.3 18.3 22.7 11.0 O
11 2,000 20 0 5.5 5.5 5.5 Young seedling
12 1,000 20 0 5.5 5.5 5.5 do. *
Box-type nursery 13 2,000 20 0 5.5 5.5 5.5 do. *
14 1,000 30 0 5.5 5.5 11.0 do. *
15 2,000 30 0 5.5 5.5 11.0 do. *
H cm
: izlraglé:zzzg ggi gg i ég i ggcm;} Roots don’t grow out of the pot.
O Small-sized pot (1.5 X 1.5 X 3-00"')} Few roots grow out of the pot and absorb water and nutrients
] Large-sized pot (2.0 x 2.0 x 3.0°™/ from soil under the pot.
x  Partitions of 3 cm depth divided the box in 1 cm intervals. The partition was designed to enable the

seedlings to pull smoothly out from the box like a string, so that the machine can transplant them in
succession.
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Fig.3 Relation between leaf number at the
transplanting time and number of
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Fig.5 Effect of water temperature during
10 days after transplanting on the leaf
number of seedlings.

Notes — ®— . Well matured seedling
---m--- . Mature seedlings.
---A--- . Young seedling
B Just before transplanting.
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Fig.8 Effect of transplanting time on head-
ing time.

Notes Numerals in the figure indicate the
seeding density(ml/box).
® : Critical transplanting time (Later
limit of transplanting when heading
time was 2 days later than that in the
earliest transplanting plot.).
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Fig.9 Effect of seeding density on the leaf
emergence of seedlings.

Notes Numerals in figure indicate seeding
density(ml/box).
®  Turning point of leaf emergence
rate.
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Table 2. Relation between the critical transplanting date* and the
turning point of leaf emergence rate at the nursery stage.

Seeding 1978 1979

density Critical Turning point Critical Turning point

(ml /box) transplanting of leaf transplanting of leaf
date emergence rate ate emergence rate

50 June 9 June 9 June 9

100 — — May 30 May 30

150 — — 30 30

200 May 30 May 30 30 30

350 30 30 22 30

Note %: Refer to Fig. 8.
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Table 3. Leaf area index (LLAI) at the
turning point of leaf emer-

gence rate.

Seeding density

(ml/box) LAI
50 6.2

100 6.7
150 6.6
200 8.3
350 7.2
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Fig.10 Effect of raising method of seedlings
on the leaf number at the transplant-
ing

Notes —— : The box-type nursery.
----- . The simplified nursery*

© A frame which has the same size
as the seedling box are placed on
soil surface covered with thin
polyethylene film with small
holes. Seedling roots elongate
through the holes of the film and
absorb water and nutrients.
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Fig.11 Effect of raising method of
seedlings on the ratio of top
dry weight /plant height at
the transplanting time.

Notes —— : The box-type nursery .
------ . The simplified nursery*
* . Refer to Fig.10.
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Seeding time
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ji__\_ Fig.13 Difference in heading time between
10}t = different methods of seedling produc-
tion.
L. R R . . ) Notes —— : The box-type nursery.
10/Apr1115 % 30 S/May ————— . The simplified nursery?*
Seeding time * Refer to Fig. 10.
Fig.12 Effect of raising method of seedlings
on the length of each leaf blade .
Notes — ! The box-type nursery.
------ . The simplified nurseryX
* ! Refer to Fig.10.
Table 4. Soil temperature at 0.5 cm depth.
. Tempe- April Ma
Kind of rature p y Mean
nursery CC) 24 25 26 27 28 29 30 1 2 3 4 5
) o Max. 20.5 14.0 13.5 28.0 27.0 15.0 31.0 27.5 14.0 32.5 34.5 37.5 24.5
The simplified .
. Min. 11.5 10.0 8.5 6.5 8.0 8.5 6.5 10.0 11.0 7.5 7.0 10.0 8.8
nursery
Mean 16.0 12.0 11.0 17.3 17.5 11.8 18.8 18.8 12.5 20.0 20.8 23.8 16.7
The b Max. 21.5 15.0 14.5 29.0 28.0 16.0 31.5 29.0 14.0 30.0 35.0 38.5 25.2
e box-type .
Y Min. 9.5 9.0 7.5 6.0 7.0 6.5 55 85 9.5 5.5 55 8.0 7.3
nursery
Mean 15.5 12.0 11.0 17.5 17.5 11.3 18.5 18.8 11.8 17.8 20.3 23.3 16.3
Note % : Refer to Fig. 10.
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Table 5. Soil temperature in the seedling box and air temperature
in the binyl house.

Temperature April
Q) (16) 7)) (18) (19) (200 (21) (22) 23 24 25 26 27 28

Soil temperature Max. 20.0 22.0 45.0 34.5 38.5 33.0 36.5 33.0 36.0 36.0 21.5 24.5 38.0
(0.5 cm under Min., 8.5 7.5 50 6.0 6.5 7.0 9.0 10.0 5.0 8.5 10.5 9.5 8.0
soil surface) Mean 14.3 14.8 25.0 20.3 22.5 20.0 22.8 21.5 20.5 22.3 16.0 17.0 23.0

Air temperature Max.  — 17.0 36.5 31.5 32.0 39.5 35.0 32.0 32.5 35.0 21.5 25.0 28.5
(5.0cm above Min.  — — 1.5 0.5 3.0 3.0 7.0 6.0 1.5 1.0 7.5 7.5 4.5
soil surface) Mean — °~ — 19.0 16.0 17.5 21.3 21.0 19.0 17.0 18.0 16.8 16.3 16.5

Notes Parenthesis indicates the date when the nursery bed was covered with cheese cloth.
Mean soil temperture during the period covered with cheese cloth was 20 °C.

1707V —IVETITW, B ) —k
FTRL 72, ‘or

# =R

FUXICHFHHAEIC BT HERBLZTRL 2,
BHEHNX B L U20CHERIX TIEEE%R45~50 3.0
HH (5 A30H~6 A4 8) ICEBRH»L.01ZL L
p5, 0CHBHEE TII35IEL Gk~ 72, HHH
HX E20CHETEXIZB T BERBIZIZITEL
<, EW3ZTRVWTNLIZIZERIICHEL 2
Lo, ZHURIZHERESPRETL 2, —
B, VCHBHEX TIIER 1 £ TOHEREIIE
LABESI M 2RE2KRE LT bo2d, £
HLPEL 20T L, ER 2 1EL Th s i3t
D2XRENEBREEREL -T2,

BHEBFHX LCHBEXDEB T KT 0 55, 2'5 5'/ 1‘5 2'5 5'
5588 H~5AIEB Il OERHKOEESH April May “June
LW E2ERGNEMELLEL 72, 208 Fig.14 Pattern of leaf emergence in seedlings
BLEEBRBLUOEINICIRL 2, BITHIZZD grown under different emergence con-
BHIC BT A EEOEERELRLAZLOTH D, ditions.
CNLOBETHE L2 k512, 30C TR LM Yot T
BHERIZHATR 2 RS REM#HL TS, The simplified nursery**
EEPEBICL)EHHLTNBEIENVEADS * : Mean soil temperature during the
. period from seeding to emergence

2 ZEHALIRE 2 [ NAR 2RI L7277, 5 6 KIZR of seedlings.
FTEHIZNCHERX D NAR 3BHBER N L " - Refer to Fig.10.
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:} The box-type nursery .
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Fig.15 Effect of raising method of seedlings The simplified The 30°C -box

on the vertical distribution of leaf area nursery** type nursery

at the 2nd leaf stage. Fig.16 Effect of raising method of seedlings
on the curvature of the 2nd leaf blade.
Notes [ |: The30°C-box type nursery (esti-
mated on May 11). . Length of leaf blade

Notes » : Distance(chord) between auricle and the top of
curved leaf blade

** . Refer to Fig.10.

| 2 The simplified nursery* (esti-

mated on May 8).
+ [ Refer to Fig.10.

Fig.17 Growth of seedlings at the 2nd leaf

stage.

Notes A : The simplified nursery*
B The 30C- box type nursery .
* ! Refer to Fig.10 .
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Table 6. Effect of raising method of seedlings on the net
assimilation rate (10~ g/cm?/ week).

Kind of nursery

May 3 ~ May 10

May 16 ~ May 23

The simplified nursery*

The 30 "C-box type nursery

27.01 19.18

8.41 11.23

Note * : Refer to Fig. 10.
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Nitrogen content
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Fig.18 Effect of raising method of seedlings
on the nitrogen content of the top.

Notes —— : The 30°C-box type nursery.
------ . The simplified nursery?*
= Refer to Fig.10.
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Fig.19 Effect of raising method of seedlings on the
growth of leaf blades and sheathes.

Notes ——  The 30°C-box type nursery .
------ . The simplified nursery?*
* . Refer to Fig.10.
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