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Studies on the effects of radiation from radioisotopes incorporated
into plants (VID)

Effects of internally administered P-32 on the growth of soybeans

KIM, Kil Hwan,* Eng Yong SON,** Jong whan CﬂA,*** and Jung Jai KIM*%#*

(*Ministry of Sci. & Techn. **Korca Univ. ***Dongzuk Univ. **¢Chunchun Agr. Coll.)

ABSTRACT

To investigate the radiation effect of P-32 on the sovbean plants, the seeds treated

with various levels of P-32 solution were sown and cultured in the pots.

The growth of the plants and the contents of the macroelements were observed and

the following results were obtained.

1) The linear growth of the plants at the early stage seemed to have been promoted by

the low-level P-32 ireatment. At the later growing stage, however, this difference among

treatments were less conspicuous.

2) The plants of high level P~32 application showed some growth damaging symptom at

the early growing stage.

Later this damage was recorded as the time went on and these planis showed even

better growth than the control.

As a result at the late growing stage, they ensued highest growth.

%) The plants showed in general more growth at the low activity level than at the

high-level at the early growing stage.

At the late stage, howsver, the high-lavel activity premoted more growth than the

low-level.

4) At the early growing stage P-32 treatment produced in general significantly more

lower than control, At the later stage, however, this difference was not cleatly seen.

5) The P-32 treatment seemed to have stimulated earlier florescence and this tendency

was more clearly observable especially at the high activity level.

6) The weight of the air-dried seeds tendsd to be increased through P-32 treaiment by

10-45%. This tendency was clearly observed especially at the low-level activity.

7) As for the contents of the various macroelements in the leaves, the nitrogen showed
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significantly larger contents at the middle level(S;) P-32 treatments. The phosphorous
contents showed also highest at the middle levels activity and lower both at the high and
low-activity levels. The potassium contents was proved, on the contrary, higher at the low-
level activity and lower at the high-level.

&) The nitrogen contents in the stems was found significantly higher than control, except
at the low-activity level.

The phosphorous showed higher contents at the low-activity level and no significant
difference at the high-activity level.

As for the contents of potassium, calcium and magnesium, there seemed no significant
difference among treatments. However, the magnesium showed somewhat higher content
at the low-activity level, whereas the calcium was proved higher than control.

9) The inorganic conients in the root showed that N and P in the P-322 treaied plant
were significantly higher than the control and the K-contents was, on the contrary,
significantly higher at the control than the rest of the treatments.

As for the calcium and magnesium there showed no difference among all treatments.
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Table 1. Activity-level of P-32 applied (uc/treatments)
(as of 21, March, 1967)
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Table 2. Effects of P~32 treatments on the plant height (5/20)

$x=0.71
Treatment | So ) s, } Se | Ss S,
Mean (cm) | 856 | 0.6 | 10.06 | 11.44 11.90
L.SR. (5%) }
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Table cts of P-32 treatments on the plant height (6/3)
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Fig. 1. Lffects of P-32 treasment on the growth of Soybsan,

Table 4. Effects of P-32 treatments on the plant height (6/19)
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Table 5. Effects of P-32 treatments on th plant height (7/19)
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Table 8, Zffect of P-32 trearments on ihe plant height (8/13) .
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Table 7. Effect of P-32 ireaiments on the number of leaves per plant (5/20)

e e - . . o wE=0.76
Treatment - \ Sy i 3y 45 l Sy ; <,
Mean ) 6.00 | 80 é 9.60 | 60 10.60
LSE. (5%) - e e LT
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Table 8. Effects of P-32 treatments on the number of leaves per plant (6/3)

Sz=1.88
Treatment j S, | S, | So [ S S
Mean [ 18.4 | 202 | 2038 | 2.8 | 22.4
L.S.R. (5%) |
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Table 9. Effects of P-32 treatments on the flowerling time.
S5z=20.55

Treatment [ 51 ‘ So ‘ Se Ss - S

Mean 1 Julg  15.6 ’ Jy 162 | July 162 | Juy  16.4 |’ July  17.6

L.S.R. (5%) J

EE BEGEEERD Jd49 iy 2R S WMESAY FERdE v F FE EEkEs
ot P-32 gl fkste] BETECL B E EHAe) A £ EEEE =¥ 1H Mk {Eﬁﬂr 7
g nolm glth

wrebA P-32 BRERS] {kote] A B B 1~2 H =5 HYoE &R A

Sax(1955) %} Spencer(1955) = =5 ZHAERIRC| v Rl X-ray & WA E BITES} (B o1 A
2 Ggke] B ZA T fAHA Fetz Xeray o K3 BRE =5 RN Awin £E2& 5 e

H #LE doglchx g

=g Sparrow(1960)+ X-ray o] fks] 1800r oz F4 HEHE £5% Nicotiana = Bi7E7} w28 w
-G}Oﬂ 1_,]

PR Rl fke] £ES (B ¥ BATES (Rl BT A BE SRS vsd HHRS AN
Sax(1963) & AR WES £FY o DA dA £REE AT Ke B ARz 9o
BATEE (RSt o). o7 #Re Auxin g &3 144509 #EA BRY ¢ g9z 9=

—ie 2 B 7 RHIE 49 IEe HiKe ERE BT BiEets do) BESE Bkl
il Baste 2 avk 2p5abel= AA e A4 A4 EEE EEE 115 0.2~0.5pc 9 B HE rEE
o BE BRY 24 B BiEsHE Hke g Kuzin(1955)& &%, 743, K=, ®=E, ®°, =, v,
B, STTES AL0td BT A2 42 8 vk olutel PEfEHIV HRE no 2~5H B
B ool 2 Bl Gzt o9 u]sd BRoz 1EEE BEERo 2 KE HHEE Zojxe
imzza =k et

=3 Mohnanty(1960)* H 2 TRHEY BFS P-32, S-35459] 5~10pc kel 48E:M madle
74 BRY MR (RifEs 2 pATEMS B WHE BfR-T SRERv T w2dE 318 v

Table 10. Effects of P-32 treatments on the weight of grain.

3

D

i
ot

L.S.R. (5%)

Sz=5,084
Treatment \ Sy \ So 1 51 l S S
Mean (mg) j 3.62 | .00 | 40.78 516 868
% of control [ ‘iac;__l T 05 | T | T 144.8
|
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Table 11. Analysis of Variance of Several characteristics.

T

Division
\ d.f.
Factors

Replication 4 0.87| 15.07, 28.57| 62.52| 51.28 3.16/ 7.5 0.7 64.5 950.72 141.91

. Leaves per Wi, of
Plant height plant Flowe- | No. of | gtrow adl Wt. of
ring  (peds per

5/20 | /3 \ 6/19 | 7/19 \ 8/81 |5/20| 673 | time | plant 'g‘t?;‘ée‘ grain

* ik, * # *
Treatment 4] 10.54) 63.32) 138.27| 130.45 172.27| 13.26| 17.4 2.7 65.6| 1265.53 166.93
Error 16 2.57)  11.09 29.19] 40.58 150.32) 2.94| 17.8 1.53| 168.72| 1422.08| 129.25

#¥ Significant at the 1% level.
* Significant at the 5% level.
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Table 12. Effects of P-32 treatments on the internal components in leaves of soybean.

™~ ~.. Treatment [ L. S. D.
- e Sy Sa Ss 3 SO
Content Tl ' 5% 1%
N €% 2. 258 2156 2.320 j 2. 440 2. 350 0.168 0.239
P0s (%) 1.823 1. 646 2.066 2.023 1.625 0.175 0.249
K0 (%) 1.956 2.386 2.100 1.773 1.563 0.124 0.176
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Table 18, Effects of P-32 treatments on the internal components in stem of soybean.

\ Treatment 1 | L. 5 D.
8 S | —
Content \H ' : 3 5 i l B 5% 1%
N (%) 1.283 ' 1.288 1.560 1,436 1,466 0.089 0.126
P05 (%) 0.780 | - 1.083 1.240 0.756 0.850 0.160 0.228
K0 (%) 1.586 1.26% 1.297 1.410 1.173 — —
Ca0 (%) 0.497 0. 643 0.517 0.623 0.620 — —
MgO (%) 0.730 0.883 0.843 0.750 0.750 — ‘ -

F7] Fo A4 %J-E&% EE] Hiete Actmty level o] B3L7F-e] SEL 9SS @instc A%%E

2olH ﬁiﬂﬁﬂ’nﬁ’ P Aol shE el Rl
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ol B BREoE 10] EREEEY gl 35E ¢ o A
7e & ’ﬁ?E‘rz.% Activity level o] =2 HEHS glovt HEERLT 2o EHEE LB 97
rhodl s ERE REEEH KT AREe gt (@it !E:fil ol POs 8 BB #e] wd
MRS Holx glet. REL BHEC SRR 2L AL molz gt
@ |BA &7
Wit tr e So HE Roe BEA SMEE £ 1A i e,

Table 14. Effects of P-32 treatments on the internal component in root of soybean.

\__H Treatment | L. 8 D
‘“‘“‘a.“_\m Sy S S 51 1 g ) T
Conlent ] X _ . ! | 5% , 1%

N %) | 0.660 0.927 0.738 G. 750 0.947 0.185 0.263
P05 (%) 0.553 0.670 0.700 0.643 0.587 0.15¢ 0.229
K0 (%) 0.883 0.870 0.640 0.873 0.640 0,112 0.159
Ca0 (%) 0.520 0.550 0.568 0.550 , 0.450 —
MgQ (%) J 0.250 ’ £.280 0.213 0.257 | C.280 — —

Fol Sol A4 EE HEEER E-‘r ERERAA HEE 2 e aUEE BESZ 9

ol4tel HEL HEES HRE 29 A2 2o EE 2ojAw S, fEmtie] 5% @EIA &

Be ez gl
7HEl S GEE P-32 BEET =T #EE v 2 #HE 1. sl W FEdAE e
Mmool A= who sEE leldle] ﬂq

Zhars) vl 4] A RS Activity level Zho] EEE:] 99
ESA AT RS SREE e o mESL glew 7‘;15;
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