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Summary

1. Fifects of nitrogen supplying level and
culture condition on the top growth aod tubers
formation of Ipomoea Batatas.

1) The low level nitrogen (A plot) 3 Milliequ-
ivalent per liter of nutrient solution stimulated
tuber formation while the high level nitrogen (B
and B; plot) of 10 milliequivalent per liter failed
to form tuber though fibrous roots were seen much
activated.

The suppressive effect of nitrogen on tuber for-
mation in presumed to result from the direct supp-
ressive effect of nitrogen or a certain biocatalystic
effect rather than from any indirect effect through
the stimulation to growth of tops or the competition
with carbohydrates.

2) The addition of milligram urea to nutrient
solution stimulated the growth and increased fresh
weight and dry weight of the aerial part while
suppressed, a little, plant length.

3) The water culture method, which this exper-
iment newly adopted, stimulated plant growth more
than the gravel Culture method. And the treatment
of low level nitrogen (A plot) in this water culture
also saw a considerable degree of tuber formation,
as in the case of gravel culture.

4) The foliat application of growth retardant
B-nine suppressed the plant length only, with no
other recognizable effect.

I. Fffects of urea supplying level on the
growth of IPOMOEA BATATAS.

1) The higher level of urea which was absorbed

thy roots through nutrient solution suppressed top

growth, such as plant length, number of leaves and
fresh weight. And this can be attributed to the
direct absorption of urea which was not ammoni-
ficated.

2) Although the higher level of nitrate nitrogen
(B plot) made no tuber formation in previous
experiment (Report-1), the higher level of urea
nitrogen (A plot) made tuber formation possible
in this experiment.

The ratio of tuber to top was, however, less in
higher level of urea than in lower level of urea,
and the suppressing effect was larger on tuber
than on top.

3) The foliar application of urea stimulated top
growth while the higher level of urea absorbed by
roots suppressed it, though the amounts of urea
supplied in two experiments were same.

Ratio of top to roots was larger in foliar applic-
ation of urea (C plot) and less in root absorption
of urea both of higher (B plot) and lower urea
levels (A plot).

I, Fffects of growth retardant etc. on the
growth of IPOMOEA BATATAS in relation to
urea application.

1) B-nine (N-dimethyl amino-succinamic acid) is
recognized as a growth retardant, suppressed the
plant length irrespective of urea levels.

The treatment of gibberellin stimulated distinctly
plant length, and the combined treatment of gibb-
erellin and B-nine recovered completely the plant
length which had been suppressed by B-nine.

9) B-nine increased fresh weight, especially, fresh
weight of top both in lower and higher level of

urea.
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The degree of fresh weight increase varied acco-
rding to concentrations of B-nine, of which the
0.15% of B-nine (B; plot) was the effective in
higher level of urea. The effect of B-nine for
increasing fresh weight was the largest in top next
in tuber, and the least in fibrous roots. The ratio
of fibrous roots to top was always decreased by
B-nine application, which the ratio of tuber to top
was contrary increased by B-nine in higher level
of urea though decreased in lower level of urea.

3) Gibberellin treatment also increased fresh wei-
ght but the combined treatment (Bs+GA plot) of
gibberellin and B-nine was even more effective than
any of single treatments.

Gibberellin and B-nine proved to be synergistic
with fresh weight while reverse with plant length.

4) Considerable influences were abserved mainly
in the length of plants and their fresh weight after
B-nine treatment.

So that B-nine may be reguraded as a metabolic
controller rather than as an antimetabolite.

5) The surpressed growth of plants cause by
higher level of urea was normalized by B-nine
treatment.

This fact suggested a further study on the appli-

cability for practical use.
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I. Effect of nitrogen supplying level culture

condition on the top growth and tubers
formation of IPOMOEA BATATAS.
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Fig. 1-1 Unit of gravel culture.
ta: tank covered with plastic film.
re: reservoir of nutrient solution.
pu: pump.

Gr: gravels filled in pot.

po: pot.

PL: plant.

su: supporter of pot.

Le: pumpping level of solution.

ML EDH#E Bnine 0 24 0.3% KFKE
Fatel A4 7~84 ol 21| (7TH 8H, 8H 11 B
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Fig. 1-2 Unit of Water culture.

NS: plant supporter filled with
covered with vinyl net.

Le: pumpping level of nutrient solution.

CL: constant solution level. (after drainage of
solution).

ta: tank covered with plastic film.

sand and

Table 1-1 Nutrients in Cultnre Solution

A B? B

fons L Level o, Lol | G G20
(oD | (me/ | 2ddien

NOs~ 3m.e/! 10m.e/! 14m.e/!
H,PO4~ 6 N 6 6 n
K+ 10 n 10 o 12 n
Ca*+ 8 8 n 9 n
Mg*+ 4 4 n 5 n
SO 9 4 n 5 n
Cl- 4 2 n 1
§§12>CO 6mg

As micro-elements, Fe(NHy),H(CsH;07), 6
mg, HsBO3 0.6 mg, ZnSO, 7H,0 0,05 mg, Mn-
SO, 4H,0 0.5 mg, CaSO, 5 H,0 0,02 mg, Na,M,
O, 0.01 mg, FeCl; € H,0O 3mg Per Liter were

added.
And PH was adjusted 5.5-6.0 by dilute HC]

and NAOH Solution.
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Table 1-3 Effect of Culture Condition and
B-nine on fresh Weight in level of nitrogen.
(Final results).

\ Item. A [ B, B,
Treatmk Fresh Wt, Fresh Wt.|Fresh Wt
G 0.6 10.9 1.6
L 21.2 25.9 49.6
T S 23.1 33.7 51.9
R 12.5 15.8 20.3
TR 18.9 0 0
0.7 0.9 1.5
L 35.8 27.1 107.6
T S 42.2 33.1 121.6
R 19.9 12.2 44.0
TR 24.9 0 0
G 2.2 8.1 3.7
L 41.5 41.2 67.5
T» S | 73.1 51.6 106.4
R 70.1 15.7 .23.9
TR 56.2 0 0
G 1.4 0.9 1.6
L 41.8 50.8 71.2
T’ S 70.1 65.1 80.8
R 61.8 16.4 24.3
TR 24.9 0 0
Wt of | T1 | 44.9 70.5 | 103.1
Top. | T1| 87 61.1 | 230.7
(G+L+S) T, 116.8 100.9 177.6
T2 | 733 116.8 153.6
F-value ‘ 3.07*% ‘ 129. 5%* ‘ 6. 4%*
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LsD. | -05| 558 | 23.33 | 60.62
0L | 75.65 | 81.62 | 82.15
Ty 18.9
tubers Wt Ty 24.9
Ty 56. 2
T, 24.9
F-Value ] 7. 9%%
1L.S.D. .05 18.32
.01 24,83

Remark: A: Low Level of nitrogen.
B;: High Level of nitrogen.
B,: High Level of nitrogen with Urea
addition.
Ty Gravel Culture, Control.
Ty: Gravel Culture, B-nine.
Tyt Water Culture, Control.
Ty Water Culture, B-nine.
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Fig. 1-3 Relative of A and B; plot on fresh
weight of top.
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Table 1-4 Effect of plant growth in

relation level

Item [Length(cm) Node
Treatment Aug. 20th | Aug. 20th
T, 183 28
A o 173 36
T, 123 28
T, 80 26
T 196 33
B T, 128 30
T, 149 33
T, 105 24
T, 107 ] 23
B ™ 89 | 24
T, 189 | 29
T’ 146 [ 28
F-Value | o<t | s
LSD .05 15.54
.01 21.40

(Final results).

Top/Fibrous roots and tuber
G~ o
—

— B o A
-2
-
&u—
~3
-

TTh T T2
)

Fig. 1-4 Effect of nitrogen level on ratio of top
to Under ground part.
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Fig. 1-5 Effect of culture condiiton on ratio of
tuber to fibrous roots in low level of

nitrogen.
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II. Effect of Urea Supplying level on the
growth of IPOMOEA BATATAS.
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Fig. 2-1 Sand culture method (by a capillary
method).
po: pot.
sa: sand filled in pot.
me: capillary media for solution supply.
sl water level of nutrient solution controlling
moisture content in pot.
re: reservoir of nutrient solution.
ai: air inlet tube for controlling sollution

level.
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Table 2-2 Effect of Urea level on plant length

and number of leaves.

) Item Plant length |[Number of leaves
Treatment (June 10th) (June 10th)
A plot 58.1 19.1
B n 55.2 15.3
C n 61.4 21.0
F-Value <1 62. 4**
LsD. -05 1.858
.01 2.505

(Final results).

Remark; A; Low level of Urea in nutrient Solution.
B; High level of Urea in nutrient Solution.
C; Low level of Urea in nutrient Solution

and foliar application of urea.
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Fig. 2-2 Effect of urea level on plant length.
A: low level of urea in nutrient solution.
B: High lavel in nutrient solution.
C: low level of Urea in nutrient solution
and foliar application of urea.

Fig 240l 4 w& sisizo] BEAAL ik
9 WFHY AMES MES D A5 53 AR

M 4
20
o 16}
4
g
S 12
2
g
k=]
z 8
4
0 " i L,
6
Date i‘7 150 20 30 10

Fig. 2-3 Effect of urea level on number of
Leaves.
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Fig. 2-4 Effect of Urea level on fresh Weight.
T: Top weight (G+1+8).

U: Underground weight (R+TR).
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Table 2-3 Fifect of Urea level on fresh weight (Final results)

\\ Treament A plot B plot C plot
. \G{IIS[R]TR c|1]s|r m G|1|s|r|m
Weight (g) 0.5[ 9.5| 6.4] 13.6| 29.4 0.5[ 5.9] 4.2[ 9. 6} 12.2 0.7’27.2\ 15.1] 14.3 27.6
\\,, Item Total Wt. Top Wt. Underground Wt.
Treatment (G+1++S+R+TR) (G+1+8) (R+TR)
Effect of A 59.4 16.4 43.0
Urea lovel B 32.4 10.6 21.8
rea feve C 84.9 43.0 41.9
F-Value ] 35, %% ] 23, 26%+ 23, O7**
LS.D 0.5 13.1864 [ 10, 681 7.187
0.1 18,1684 [ 14,716 9.899
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V. Effect of growth retardant etc. on the
growth of IPOMOEA BATATAS in rela-

tion to urea application.
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Fig. 3-1 Effect of growth retardant etc. on plant

length in low level of nitrogen (urea).
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Fig. 3-2 Effect of growth retardant etc. on plant
length in high level of nitrogen (urea).
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Table 3-1 Effect of growth retardant etc. on
plant length and number of leaves in low

level of nitrogen. (Final results).

e Temp lant. length(cm) Number of leaves
Treaiﬁ\ (June 10th) ! (June 10th)
c 58.1 18
Bs 48.6 19
GA 89.1 23
B;+GA 78.1 29
F-Value 4.1% <1
L.SD -05 35.18
.01 46.08

Remark: C: Control
B;: B-nine 0.6%
GA: GA 150 ppm.
B;+GA: GA 150 ppm+-B-nine 0.6%

ol b JEEe] WA WA AT, e
ERIPHIA B-nine 9 Ejtjﬂ]ﬁﬂ%{t o el
debA |7 BES ea Gun 9T

2) B3tol #gk B-nine 3} Gibberellin o #55iiEH

Table 3-1 14 2 wlelzro] [EKERHE ] A
GA & 150 ppm BT AL BL-S w73 B
2 Qvk. ¥ ByrGA B9 Be GA BARN
W wehe XA Bis CRath w2
#s o gld
Table 3-261 4 nizshoae] EKHRHKE] A
£ B+GAES e CEd AY mEdz,
B-nine B K3 BLIHE wESE At

ABgt R Bnine 3 GA £ HEEHMAML
E]-LHﬂ] GA = Anti-B-nine 9 ##-< 71Xz I&

| 788kt

o(«

Table 3-2 Effect of growth retardant etc. on
plant length and number of leaves in high
level of nitrogen (Urea).

Ttem [p Plant Iength(cm)‘Number of leaves
Treatmen:~.| (une 100 | (June 10th)
C 55.2 16
By 32.9 13
B, 37.9 15
By 32.6 11
B;+GA 53.5 10
F-Value 2.78% 45, 89**
LD -0 16.95 1.51
.01 22.80 2.02

(Final results).

Remark: C: Control B: B-nine 0.15%
B,: B-nine 0.3%  Bs: B-nine 0.6%
B;+GA: B-nine 0.6% +GA 150 ppm

EmEEel 9ol 844 Ammonium Carb-
amate o] B3+E Amo-1618( (4-Hydroxy-5-isopropyl
-2-methyl phenyl) tri-methyl ammonium chloride,
1-piperidine Carboxylate)]: GA SHEHifER-&
Bl A grEvhE HEQOE A FHEY AEdE
o HaA BHE® BHEEAE wola 3 ®. Amo-
1618 & C,C,C[(2-Chloroethyl) tri-methyl ammon-
ium Chloride)st GA & @Sty Gibberellin fuji-
kuroi (W 7)vhe) KEDN ALY GA £RERS HIf
gy Aol duAn BE mHEsdds GA L
EEE WETTE Aol BHE QY.

%, Amo-1618°] KT ARIHMAE =R GA
SEEEAZ) Aus] 2y 8 hRNHEE
EEEE HES D of fpAS B ARAHEAR
£+ vEE Aoz £ 5 gt

AFEEET A B-nine 01 == B #HelA GA
S} S e Edel BRAY=, kR
Amo-1618 & #¢] B-nine o] Anti-GA 24 H&fH
HAY GAEERBES HESE BRE Bmad
TR BE: il dohe Agefke]l mMarsl el
B-nine o] EUMGIZIRE WAKBERRE 4, GA
9 BIREHRE ﬁ@kﬁ%ilﬁi"ﬂ‘i HE& dAg
g EEdth ol By FKMERRFES B
ShelA Bnine W GA 9] Brle] ¥Y RS
b i g ARG dEtEE 2e e
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Fig. 3-3 Effect of growth retardant etc. on
number of leaves in low level of nitrogen

(urea).
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Fig. 3-4 Effect of growth retardant etc. on
number of leaves in high level of nitrogen

(urea).
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Table 3-3 Effect of growth retardant etc. on fresh Weight in low and high level

of nitrogen. (Urea). (Final results).

Low level High’level
T Item . R Item .
Treatment \ Fresh Weight(g) Treatment - »Fresh Weight (2)
G 0.5 G gg
L .
L 9.5 c S 4.2
C S 6.4 R 9.6
R 13.6 TR 12.2
G 0.8
TR 29.4 i 9.4
Bi S 13.
G 1.3 R 10.5
L 27.8 TR 31.6
By S 39.0 G 0.3
R 36.1 B Ié g g
TR 32.5 ? R 7.6
TR 23.4
G 0.5 G
0.3
L 19.3 L 16
GA S 33.1 Bs S 10.1
. R 6.5
TRR 1;- 7 B TR 20.7
43.9 G 0.2
G 1.2 L 1.4
L 46.9 B;+GA S 11.9
B;+GA ) 38.8 R 5.1
R 33.4 TR 23.0
TR 39.4
— - _ _ C 32.4
C 59.4 B: 66.1
total B; 136.7 total B: “ 45.1
GA 114.5 B 42.2
B:+GA 159.7 B;+GA 41.6
F-Value 14, 2%* F-Value 18.5
L.S.D. .05 33, 602 L.S.D. .05 28.94
.01 45,535 .01 38.91
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Fig. 3-6 Effect of growth retardant etc. on ratio
of roots and tubers to top in low level of

nitrogen (urea).
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Fig. 3-7 Effect of growth retardant etc. on fresh
weight in high Level of nitrogen (Urea).
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