SR ¥ K (EA ®mlis B4l F
J. Nara (];akugei Univ. (Nat.), Vol. 14, 1966

KEBIHORR & ST OHFORFICITT
EHoRE 1

Gk ¥ % %2
(ABF140% 9 I30H 33)

i
e
psin
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As previously reported, in the rice seedlings horizontally kept, the formation of new
roots anfl the elongation of tiller buds are promoted more rapidly than in those vertically
kept. In the present paper, from the comparison between the developmental states of
roots and buds in the vertical seedlings and those in the horizontal for sixteen days, the
unilateral effects of gravitational stimulus are discussed. And it is briefly referred to
whether or not any interrelation exists between such gravitational effect as mentioned
above and the root condition of rice seedlings at the start of experiment.

1. From the experiment through water culture on the seedligs with roots excised and
without any tiller, the followings were obtained.

a) Seedlings in the horizontal plot produced new roots more numerously than those in
the vertical plot throughout the experimental period, and the difference inthe number of
new roots reached the maxium (18 per cent more in the horizontal than in the vertical)
on the eighth day, then gradually decreased. This fact was mainly attributable to the
difference in the number of roots derived from the uppermost or the adjacent rooting
nodes.

b) In the horizontal plot, the growth of tiller buds located on the nodes lower than
those with the most active leaves at the biginning of the experiment was more acceler-
ated from the fourth’ day than in the vertical plot. But it was not until the eighth day
that the elongation of tiller buds on the nodes upper than those mentioned above m the
horizontal plot exceeded that in the vertical.

2. In another experiment, the seedlings with roots entirely excised, partially excised,
and with intact roots were set vertically and horizontally, respectively. From the result it

was found that just in the seedlings with roots excised, the roots newly emerged in the
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horizontal plot were abundant in contrast to the vertical plot. It was, furthermore, shown
that the more roots were cut off before the treatment, the larger became the difference
in the number of new roots between both plots.

3. An experiment through soil culture showed that the horizontal fixation of the main
axes had an effect on the increase in the number of roots and tillers just in the case

where the rice seedlings were transplanted, but not in the case where those were not.
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Non-transplanted Transplanted

Fig. 2. Method of setting rice plauts in vertical or in horizontal
through soil culture.
Note. A: Adiabatic plate, P: pot with cap having holds on it,
S:soil.
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Fig. 3. Number of new roots in rice
seedlings which had been cut all their roots
at start of experiment and were fixed their
axes in vertical position or in horizontal
position for 16 days. respectively.
Note. ——: Vertical,
-+ -2 Horizontal.
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Table 1. Growth of rice seedlings which
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Fig. 4. Length of tiller buds in rice seedlings
which had been cut all their roots at start of
experiment and were fixed their axes in verti-
cal position or in horizontal position for 16
days, respectively.

Note. ——: Vertical, —+—: Horizontal.

had been cut all the roots at the base

(all cut), or at 3 centimers from the base (partially cut), and were nursed on
a hydroponic apparatus for ten or six days respectively.

Grade of | | at start at end
cutting Measured items * : Horio Hori-  Tndex of
roots J Vertical zontal  Vertical zontal H. to V.
Plant length (cm) 34.7 35.4 35.6 36.9
Sheath length of 6th leaf (cm) 11.5 i1.9 12.1 12.3
Sheath length of 7th leaf (cm) 11.9 12.2 15.1 12.9 (8 5.4)
Length of 8th leaf which |
all cut emmerged (cm) 7.6 7.7 18.7 14.1 C77.9
Green weight of top and roots (g) 0.788 0.811 1.722 1.829 (106.2)
Longest root length (ecm) (*1) — — 10.3 9.2
Number of roots — — 19.1 20.5 (107.3)
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}Plam length (cm) 31.7 31.7 33.1 32.1
Sheath length of 6th leaf (cm) 11.3 11.0 11.4 11.0
Sheath length of 7th leaf (cm) 10.9 11.2 12.4 1.8 (95.2)
partially iy o oth of 8th leaf which
cut emmerged (cm) 1.5 1.8 4.8 2.7 ( 56.3)
JVGreen weight of top and roots (g) 1.718(*2) 1.59 (*2) 1.174 1.213 (103.3)
‘Longest root length (g) (*1) — — 7.3 7.6
'Number of roots — — 15.5 18.9 (121.9

Note: (1) Only primary roots were counted.
(2) Weighed before cutting roots.

Table 2. Growth of rice seedlings which had not been cut the roots at all and were
nursed on a hydroponic apparatus for 6 days.

at start at end
Verieal MO Vel o e
Plant length (cm) I 35.1 35.4 43.9 37.0
Sheath length of 6th leaf (cm) ‘ 11.9 11.9 12.4 12.6
Sheath length of 7th leaf (cm) | 11.9 12.2 16.8 14.0
Length of 8th leaf which emmerged (cm) ‘ 7.4 7.7 26.1 22.1
The longest root length (cm) ‘ 22.5 23.7 27.5 23.7
Number of roots o= — 53.6 55.6  (103.7)
Green weight of Top and Roots @ 1.123 1.128 2.337 2.507 (107.3)
Dry weight of Top (g) (0.156) (0.156) 0.264 0.271 (102.8)
Dry weight of Roots (@ | (0.061)  (0.061) 0.090  0.087 ( 96.3)
(%) | (38.9 (38.9)  34.2 32.1

R/T ratio

Table 3. Growth of rice plants non-transplanted in a month from start of experiment,
a half of which was erected as normal, and the other of which was laid horizontally

with pots.
at start at end

Veieal  Lony Vertil L0 WG V.
Plant length (em) 42.9 43.1 54.8 50.3
Number of leaves on main stem 9.3 9.2 11.5 11.7
Number of tillers 4.4 4.5 7.2 7.7 (106.9)
Number of roots — — 146.7 132.5 C97.1)
The longest root length (em) — — 23.1 22.8
Dry weight of roots €3 — — 1.294 0.908 ( 70.2)
Green weight of top (g) — — 13.22 13.87 (104.1)
Dry weight of top () — — 3.912 3,807 ( 97.3)
R/T ratio (%) — — 33.1 23.9

I, —WAEBRBLC LTy A TS, BT 2K EXDIEFIEHE I B
TI7%, BBICBNTIOBTH 7. T1KEXTIR, #HEPEICHTIMREDOLIE L ED
C EMER I N (Table 3),
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Tabe 4. Growth of rice plants in a month after they were transplant-
ed vertically or horizontally.

at start at end
- Hori- ., Hori- Index of
Vertical sontal Vertical zontal  H.to V.
Number of leaves of main stem 9.1 9.1 11.0 11.2
Number of tillers 4.1 4.3 4.4 5.7 (129.5)
Length of the longest root (cm) — e 19.8 20.0

— 127.6 144.8 (112.7)

Plant length ‘ (em) ' 41.3 41.1 49.2 46.3
Number of roots
|

Green weight of Top and Roots @ - — 14.374  15.850 (108.2)
Dry weight of roots (€] —_— — 0.569 0.625 (109.9)
Dry weight of top (€3] e — 2.400 2.489  (103.3)
R/T ratio (%) — — 23.7 25.1

Undic, ZIXEREHEER Y P O—MICHBHE LTRBBEE TEaid, BEBLUREE
HKERICBNTRT, BRELSEVRKICH LD UAEBETH -2 (Table 4),
CORPBHEOGAICIE, ST SHICBWTHRERIIELXEDEZ (Table 4), zhidRA
KIC B} 3 HENEH RO — RS T 28, BIOERIHMO—RIFT 20 BI LIRS T HOED
Wi k2 2 Ao 7278 (Table 4-5), BEEDY QICEAF SHOKMEEMIEA LD -
tz (Table 3).

Table 5. Percentage of tiller emmergence in rice plants in a month
after they were transplanted vertically or horizontally.

Primary tillers secondary
Plot .
1st 2nd 3rd 4th 5th 6th tillers
Vertical 9.1 100 100 100 22.7 0 104.4
Horizontal 1 18.2 100 100 100 45.5 9.1 200.0
£ =
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