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Effects of Amo-1618 on the Yield, Behavior of Mineral Nutritions and
Uptake Ratio Employing P-32 Labelled Double Calcium
Super-phosphate in Rice Plants.
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Radiation Research Institute in Agriculture, Office of Atomic Enengy

Summary

To elucidate the effect of Amo-1618(4-hydroxyl-5-
isopropyl-2-methlphenyl trimethyl ammonium - chlo-
ride, 1-piperidine carboxylate) known as a kind of
growth retardant, on the growth, grain yield,
increasing the efficiency of nitrogen fertilizer, beha-
vior of mineral nutritions and the rate of phosph-
orus utilization, this experiment was conducted pot
culture method in a vinyl house.

Two nitrogen level, namely, praclical nitrogen

level(1 N) and three times nitrogen level(3 N) was
made and labelled double-calcium-superphosphate
Ca(HgP®0,),.
phosphorus(P-32) was employed 80 sc/pot,
ctively.

2H,0) as a source of radioactive

respe-

Rice seedlings, variety “Suwon No. 82”, was
transplanted to a 1/50,000 a china pot on June 13
in 1968,

For treatment, at early stage of tillering, 10,000
ppm solution of Amo-1618 was foliar sprayed only
one time.

The Duncan’s new mutiple-range test was adopted
for statistical analysis evaluating experimental data
at 5% level significance.

The results obtained may be Summarized as

follows;

1) No significant difference was found among the
treatments in plant height, but in plot of Amo-
1618 treatment and 3N level, number of tillers
was significantly increased than that of others.

2) Weight of 10,000 kernels and seed-setting rate
was also remarkably increased in same treatment
above.

3) Grain yield per pot was significantly increased
in Amo-1618 and 3 N level application.

This results seemed to be due to the increased
the factors on the yield.

4) Contents of nitrogen and phosphorus per cent
in the grain was likewise increased in Amo-1618
and 3N application.

There is, however, no difference among treat-
ments in the content of nitrogen and phosphorus
in the leaves and culms of rice plants.

5) On the other hand, the contents of potassium
and magnesium, no distinctly tendeny showed
among treatments.

6) The rate of phosphorus utilization was significa-
ntly increased in the plot of Amo-1618 and 3N

application.
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RS, M5 MAEE BT glol EREE
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ne carbaxylate methyl chloride ©] %) =} Carvacrol 2
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Amo-1618 (4-hydroxyl-5-isopropyl-2-methylphenyl
trimethyl ammonium chloride, 1-piperidine carboxy-
late)-2- 3B Rainbow color and Chemical Co. #4/5
(purity 98%)& 55 3 10,000 ppm = 3|
Asta 74 16 B(SBERHD) ol Sprayer =4 f@#)
288 B34 EEEmES

HEERL BRABBOKE BT Ca(HPOy),
« 2H,0 =4 Specific activity 7} 0.8 mci/g 9] A&
8 pci/pot 4. BB pot ol A AT

Y R REE 4, £7, ol4en FA &
BEste] 70~75°C = EE T drying oven o 4] -48 I
il 2484 Dessicator Pyoll 4 # 30 f HHTF —
RS B g4 sgd. wyE 8
E Kijeldahl flash o] 1 Cone. H,SO, 9+ 30% H.O,
24 300°C ol A 4@t 100ml HA FF5524
A8 2RE A% S Kjeldahl method o]
e SRt @ESAch.

BfR-& Jackson’s method ¥ o)l {%3}e] Total PyOg
o Bl matieS FHAE gl

Total P = Barton’s reagent & A7 Yellow
color & Bansch & Lomb Spectronict20 =4 Wave
length 400 mp ol A Htn FES Y MEES pla-
nchet o] =2 B@y-& GM Tube(micro window
TGC-2)9)} Tracer lab Scaler SA-250 0. #tils}
tt.

Determination Procedure for Phosphorus

Sam

e

pl
«50% Mg(NO;); solution,
drying

3 ml-each gram of sample

(110°C)

2 N-HNOs solution 5ml-each gram of sampl— |

ashifg(350°C-550°C) for 3 hours

(after smoke was removed at 350°C)

fixed to 50 ml

20ml. (for colon’rgetry)
pipetting to mass-flask (20 ml)
Barton’s reagent (5 ml) (mix immediately)
coloring (for 10 min.)
fixed to 50 ml with distil. B;O

Spectrophotometer
(with blue filter 420 mu wave length)

optical density.

N
20ml. (for counting of radioactivity)

pipetting with carrier (KH,PO,)
(1,000 ppm solution-5 ml)

[ ammonium citrate(dibasic)2. 5-5.0 g)
disolving

Magnesia reagent(20 ml)
neutralized lWith conc. NH,OH to PH 7.0

(excess NH,OH-2 ml)
For 3 hours after formation of precipitation filter-
ate ;nth NH.OH & MtOH mixed solution(in ratio
1:2
received to planchet v

Counting with GM-tube (radioactivity)
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Table 1. Differences in the growth and yield per pot among treatments.

Treatments 1 2 3 4
Plant height(cm) Mean value 85 91 92 95
Signif. 5%
Treatments 1 2 3 4
Number of tillers. Mean value 16 18 20 25
Sig. 5%
. Treatments 1 2 3 4
preight czfggj,)ooo Mean value 92.4 24.9 25.8 31.2
Sig. 5%
. Treatments 1 2 3 4
Seed'se(‘f%‘)g rate Mean value 92.7 91.8 83.9 98.2
Sig. 5% N —
o Treatments 1 2 3 4
Gfa‘goi"e(lgi’ per Mean Value 18.8 25.1 24.3 38.8
Sig. 5%

Remark; Treatment 1=A¢N;=Amo-1618 non-treat.
2=AN;=Amo-1618 treatment.
3=A¢)N3=Amo~-1618 non-treat.
4=A;N3=Amo-1618 treatment.

nitrogen 1 level
nitrogen 1 level
nitrogen 3 times level
nitrogen 3 times level.

The difference in the various data among treatments were tested by Duncan’s new multiple-range

test at 5% level.

Fo A= HRF R ekskert Amo-16189 M
o} B 3fEAEA A B EES Bhe #F
WO HE B A FRd RS BHE
FEEel st =t

2) kiE U KEEAESR

(G DL TFRE 9 RESRS BRI AolnlE
1) 9 (2" 1>& Pot# KEE Hebdl Aol

FhREA delAde & REMA 4238 BEE
pelo] BEM AEEIE FREE Jdeyd. &
Amo-1618 ¥ X SMEEMAEL 31.2gm o= 7}
A BdI Amo-1618 BEIT ZH BITE ¥ Amo-
1618 BIPdLx] ke ZEFH IMFE HMAEE 24.99
25.8 24 HHEEJE =/ 993 Amo-1618 &5
S BE BFEE 2.4gmoz s wsirh,

=
o =
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o st % 30% BmE 28R Amo-1618
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3) ERES &R
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ol ERsEle] AR Gomz M 2 RS
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(E 2F WG 2 KRS B0 2% a5
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ERETEL Amo-1618 9] MIBE S HF MHAKE
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HAAE 3~4%Y) Z2HE 8FT 4% 2o B
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(Table 2) Differences in the nitrogen cotents among treatments.

sta. (July 30)

ana.

samplinng data | i
F Early stage of growth. | Middle stage of growth.
plant
parts

(Aug. 29) Harvesting time

Treatments 3 2 4 2 1 3 4 1 3 4 2

Leaves Mean value 3.21 38.42 3.43 3.90 1.52 1.63 1.65 1.91 1.03 1.12 1.17 1.33
Sig. 5% —_—
Treatments 2 1 4 3 1 2 3 4

Culms Mean value 1.08 1.21 1.31 1.73 0.83 0.90 0.90 0.95
Sig. 5% S —
Treatments 1 3 2 4 2 1 3 4

Ears Mean value 1.30 1.41 1.41 1.42 1.17 1.33 1.33 1.80
Sig. 5%

fden d AR vy

a8d 7] A Amo-1618 BT EH 3%
HREA A 1.78% 2 7h4 8t 2 gfol 944
BEBE 3EHEAE] Amo-1618 EEIE S T EF M
g B B A ERGR Utk 4l AE
olwl ofF HEYl TemHA Ao EHR
B TR 2o Fez 1.4%24 BE
el Z27T g

KH#T KERY ddAs Amo-1618 ¢ EH
A e BE £ mAEd BEgel Amo-1618
BEE L3t EX &#o] BU. EA4%
o Al Amo-1618 & BRI T 2K 3 HEAE 4 0.95
%2 HEEIA Zka 2 LA RERMAE B
=7t gt ol AL E% 3HEmEAL Amo-
1618 & EHEE Eol A 1.8%E FAEHEIA o ik

- .

Index of grain yield per pot

AN, AN, AN; AN,

Treatment

Fig. 1. Index of grain yield per pot
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B3 e BHAS ngdod S04 2ol E o] gldm AR 4 F7 3] 0.79

BEERC HEENE 2871 i, ~0.8%2A 94 R 4.
@ Bl (£ DT BRERS v Aoz H T WET oY 4 EldAE £F T

oA B 4 9x ulet ol AFWHY KA o ool gkl BES) WASIE EE vy
= Bl BIRSlo] 0.62%~0.74% Alol = HEME  olA-L ol4teze] BEN] i Aos HHE =

(Table 3) Differences in the phosphorus contents among treatments.

‘i_\\ sampling date
plant sg.\\

Early stage of growth | Middle stage of growth

(uly 30 (Aug. 29) Harvesting time
parts\ ana. .
Treat. 1 2 3 4 3 4 1 2 4 3 2 1
Leaves Mean value 0.62 0.63 0.72 0.74 0.79 0.79 0.81 0.83 0.19 0.31 0.32 0.33
Sig. 5%
Treat. "2 3 4 1 4 1 2 3
Culms Mean value 0.76 0.77 0.78 0.79 0.23 0.25 0.31 0.33
Sig. 5%
Treat. 1 3 2 4
Ears Mean value 0.59 0.62 0.71 0.97
Sig. 5% ———
% RERE MdT &k Z87 A4 2 FBREIA Lkt

agH ol 4o Az BiERS AR we HEE @ ME; (K LA} Zo] A£FWH Wyl
2959 Amo-1618 & BET EXR 3 EERE A P B S8 2.75~3.07% Alo1= A3 =
0.97%2 FEMLEIA Bdz Amo-1618-¢ BEET & &FESL Vedo BEEE AFEES fldan
EFR AR Amo-1618 MEHET EF 3f5mA ol Eme 4AuHile 4% Erd4% £ 5 4
BEAAE 0.62 2 0.72%=2 79 Zokrh zdz g & 43 2YAAE 1% #HEEA 5%l
Amo-1618 MEW T =H BEEAEIAL 0.59 A FEme %R A8 AL stvx g9

(Table 4) Differences in the potassium contents among treatments.

s\sampling date

Early stage of growth | Middle stage of grow.

plant sta. \ (July 20) (Aug. 29) Harvesting time
parts ana {
Treatments 2 4 3 1 1 2 3 4 4 1 2 3
Leaves Mean values 2.75 2.82 2.85 3.07 0.89 0.99 1.02 1.04 0.67 0.73 0.81 0.95
Sig. 5%
Treatments 3 1 2 4 3 1 4 2
Culms Mean values 0.93 0.94 0.96 1.19 1.56 1.67 1.96 1.97
Sig. 5% _
Treatments 1 3 2 4
Ears Mean value 0.38 0.47 0.49 0.52
Sig. 5% —_——

a2 T KEEY E7d% Amo-1618 & E ngvh o4l AL WE S8 BBAE 2=
BET Eo AT 2R HHE MRl 1.96 ZE U dEd WRge] A9 2o g5 ey
2 1.97%=2 Amo-1618 MEEmEE] st HEkE Q.

QA g BYn BERES 3E WAIZ Amo- ® 2 EE ARES LENY = B8 X

1618 MBHEE 1.56%= o519 713 v giE  fRlel #e aRe) 2R 9da & EEMA
— 19—



AAE o BMAEE Jgo v HEMJAE ERE
£ F 94, K#EE 0.5~0.7% Ato] t=| kg
B Aol A R mamK#o] 345 EolA 0.64
% 0.68%%2 2% BT AR k3t Amo-1618
o BBl MGRACl FEEIE 28 BNE: /4
gt ol 4te) ARl dolAE v B o B
Eiel FREe] ddch.

® =tz & EEDH B2 KEE YA
wtod g S8l £BHH 2 KBRS BHpdA
2t LA Eokeh. %38 £EFEDHAA Amo-1618%
B 2% 3EmAEdA 1.57%=2 g2 [Ed
wete FEEIA Stz 2 EE 0.74~0.96
%= BEEC FARiel g &AFHHY 9
E7AE T 0.4~0.7% 24 B BE= g

(Table 5) Differences in the calcium contents among treatments.

Early stage of growth

sampling date
plant sta.
parts ana.

Middle stage of growth Harvesting time

(July 30) (Aug. 29)

Treatments 3 4 2 1 1 2 3 4 2 1 3 4
Leaves Mean value 0.64 0.65 0.66 0.70 0.42 0.45 0.49 0.51 0.46 0.49 0.64 0.68

Sig. 5%

Treatments 1 2 3 4 4 2 3 1
Culms Mean value 0.44 0.52 0.54 0.68 0.39 0.40 0.40 0.43

Sig. 5%

Treatments 1 2 3 4
Ears Mean value 0.11 0.17 0.19 0.21

Sig. 5%

(Table 6) Differences in the magnesium contents among treatments.

. sampling date

olant ;t\\ Early s(tjll,lglt; cgfo )growth Middle(j{ig; gg )growth Harvesting time
parts ana.
Treatments 2 3 1 4 3 4 1 2 4 2 3 1
Leaves Mean value 0.74 0.83 0.96 1.57 0.43 0.53 0.68 0.69 0.57 0.62 0.67 0.68
Sig. 5%
Treatments 1 2 3 4 2 4 3 1
Culms Mean value 0,49 0.52 0.58 0.66 0.47 0.50 0.51 0.59
Sig. 5%
Treatments 2 4 3 1
Ears Mean value 0.38 0.38 0.39 0.43
Sig. 5%
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g BeA 80.4% =2 & BEEC kitd HE
e 9A Bk 2} @ BiEARAAE
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A Ze AL vyt ERE IEE KA

(Table 7) Differences in the P,O5 utilization
rate among treatments

P,Os utilization rate

Treatments 1 3 2 4
Mean value 12.0 15.3 16.3 30.4

Sig. 5%
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