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Effects of P-32 administered through seeds on the germination and
growth of young barley plants.
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ABSTRACT

Through immersing barley seeds (variety; Suwon No, 6) into different dilution of car-
rier-free P-32 original solution (Total activity; 90me, To; 3/21) for 24 hours at room
temperature, four groups of seeds (each group consists of 200 seeds) having activity levels
of 1,6x107% pc 32P/grain, 2.3x107% pe %P/ /grain 6.9x10° pgye S2P/grain and 2.5x
10t pc *P/grain respectively, were obtained. To invesiigate the effects of various activity
levels of P-32 absorbed upon the test plants, the seeds were germinated, transplant into
the pots, and the growth was observed for three months afier germination.

After harvest, the inorganic contents in the leaves and the stems were also analyzed.
The results:

1) Until four days after the beginning of germination, the rate of germination was found
the lowest at the strongest activity level of 2.5x10! gc/grain, At the other P-32 levels
treated, it showed generally higher than the controel.

2) Before transplanting the secdlings of both 1.6x 10+ pc/grain and 2, 31071 uc/grain
levels showed more vigorous growth than the comtrol, whereas at the 6,9x10° ue/grain
level a retarded growth was conspicuous and all of plants belonging to the highest activity
level of 2.5 10" pc/grain were withered owing apparently to the radiation damage.

3) This trend of growth promotion was continnually observed at the low activity levels
even afler transplanting the seedlings to the pots. As for the plants belonging o §.9x10°
pc/grain level, a clear sign of gradual recovery from the damage afflicted at the earlier
stage was observable, and as a result the plants showed more growth than those of control
two months after transplanting.

4) The number of stems diverged was found somewhat small in the blocks treated with
P-32, compared with that of control until two months after germination. At the later stage
of growth there seemed no significant difference among themselves.
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5) The dry weight of leaves and stems was proved that the lower the activity, the
more it was produced. The relative increase of dry matter in each ireatment compared
with the control was 2% at 6.9x10° pc/grain level, 9% at 2.3x107? pe/grain and 35%
at 1.6x10~% pc/grain respectively.

6) The inorganic contents of the leaves and stems harvested were proved that:

(1) Nitrogen was highest at the lowest activity level of 2,3x10™ uc/grain.
(2) Phosphorus showed generally higher contents in the treated blocks than in control,
with the peak being at 2.3x1071 pge/grain level in the leaves and at 6.9x10° pe/

grain in the stems.
(3) These was no significant difference in potassium contents in the leaves between

trealment and control, whereas in the stem the treated blocks were higher than control
roughly in propotion to the activity level.

(4) Calcium in the lesves was richer in treated blocks than control while in the stem
no difference was seen.

(5) Magnesium contents both in leaves and in stems there was no difference among

treatments.

i #
B 8,99 olel Aol A E K BEE P32 BEY Wi N ORT BE LREE M
mol A wE HRHG BiRe hlLoE BERY WA AR BRE Bttt
Eab paif MRS BB RBANE RES IERET WEe) g ulFHo] EE P32 ke E Ty
2= BT e RKke P-829 mbied EEeE A

MHE OB O

7% TS 1967 42 3 A 21BF-H e o HEMEYE AEOERIDE EE59 -
I ﬂm-% fosl £ JEEE&J 3 F 24H T 200164 24 R P-32 BiRuEe) SR 12 @IEmR)
s

EEE P-32 dke gl BT R URE RMERe Table 15} 2o

Table 1. Concentrations of P-32 and the levels of activity absorbed by the seeds.
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Table 2. Rate of Germination (%)

T _{ remeat | el . 1.5%1072 L5x10° | 1.5%102 1.5% 104
Days after sowing H,\ we P32/l ze P-32/1 | oue P-32/1 pc P-32/1

2 day 0 4y 0 0 0

3 17 22 26 23 0
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Fig. 1. Germination rate as 2 function of days after sowing.
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Fig. 2. Barley seeclings 10 days after germination.

ol 9l & {HAE Fig. 3dA=E = = 9lam /J\/J
p-32/1 8 %EL HHEEH s Jitu_uﬁ 3 OHRTH go] T S Belx Q¥ 99 &
wemimel 1.5x10% pe P-32/1[ES 1. 5x10% pe P-32/1 & EET%“‘”] RS & o+ Ao #5]
wmimal 1,5%10¢ pe P-32/1 REGEE FEMERC ke £ MEEE BEole ZAHRRRY F=4
g BT Ak

1.5x102pe P-32/1F 9 1.5x10%c

r1r _L ban



122 o );] —‘:7‘_,— '@1— _5'_] ’Z.l EVO]. 12, No 3.

Fig. 3. DBarley seedlings 10 days after germination
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Table 3, The linear growth of the young barley plants.

- ) o §.T
reatment | ' 1AX1C |1, 5x10° | L5x1gr | | 1sx10t | LS.D.
Lontrol , 9977 Dog uc P-337 T e T
Plate (e B-52/D) [ (pe P-22/D) | (e P-327D) ; (e P-32/D) 59 19
5 (5/3) ‘ 0.8 | 11.8 12.0 4 | - f 0.74 1.0i
ond (5/20) | i5.8 17.0 16.6 1.0 | - — -
srd (6/4) J 21.0 23. 2.4 2.8 ( - 0.95 1.28
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Table 4. Number of stem diverged
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ist (5/2) 4.16 | 3.76 3.8 8.58 — . 0.54 0.46

nd (5/x43) 8.48 ' 7.62 7.60 7.32 — 0.71 0.96

ard (8/4) 8.9¢ | 5.61 8.68 8.26 — — —
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able 5. Dry welgLL of plant top
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| i _ ‘ _ . 5% 1%
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Table 6, The inorganic contents of the leaves harvested.

\\x\_ Treatment

l LS.D.
S Control 1.6x107 | 2.3%107 | 6.9x10° | 2.5x10%

Contents \ uc P-32/groinjpc P- 32/gm1nlpc P-32/ gram]yc P-32/grain 5% 1%

N (%) 1.53 1.78 2.07 1.43 — 0.32 0.46
P:0s (%) 1.20 1.47 2.97 1.87 —_ 0.95 0.37
K0 (%) 5.47 5.80 4.75 4.95 — — —
Ca0 (%) 0.34 0.61 0.50 0.40 — 0.062 0.091
MgO (%) 0.70 0.64 0.62 0.73 ] — — —
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Table 7. The inorganic contents of the stem harvested

S |

Treatment Conteal 1.6x10% | 2.3x107 | 6.9x10° | 2.5x% 10t | L.5.D.
Com_% uc P-32/grainluc P-32/grainjuc P-32/grain|uc P-32/grain 5% 1%
N (W 1.87 2.17 2.87 1.80 — 0.49 0.81
P05 (%) 1.87 2,20 2.00 2.37 — 0.8% —
K0 (%) 3.93 4.67 5,13 5.29 — 0.76 111
Ca0 (%) 0.48 0. 55 0.49 0.54 — — -
MgO (%) 0.58 0.46 0.41 0.74 — — —

EREEL EA, B8R, &5 v HREe Helw 2.3X107 ge P-32/grain FHER] HES
BHEES Y =z Atk 1.6X107° pe P-32/grain FEEE EF % 6.9X10° pc P-32/grain R
Be BT geot =25 HEke] gl

el SR REECT HEERT ol 6.9X10° pe P-32/grain FERERLe] 5% HEIA AR
f’EE'Q‘ _\_i]_e.] gl

MRS AL BHES $HEERD Lo BEEEAAE Activity levelo] 28 8 &2 HE 1
oz g}, sl 2.3x107! pe P- 32/gram e 6.9%X10° pe P-32/grain BHIEE HEY HEES 1o
a 91t

Ca® Zfe REEC HFtke 9ot REE #RELT HT 52 #HRe 2oz g+



Sept., 1969) oo d o Hc ool Bkl B GRS HRAD 12
Mg 9 SR NIRRT Y1 S8TEE 2L BF s BHEe 99

W =

DR P-39 E9k(O0ime, To: 39 21¢Del H7R FEBHEY &4 200 k9 AFE(RRE  KESRED
BFS SBel A 4R Bt = WkE AEE kel SRIE £ 1.6X107° pe, 2:3x107
pe, 6.9%10° pe, 2.5X10" peo] H wg 2 HIF RE ol 7EEd BiEstel WH £ EERK
7 SES FES HE 1Rl BEY P29 K BHEURE BEd 2 BR o 22 RS
AgFh - - :
1. #EAR 4 H7bA &= fE3Ease] HRaREE (2.5} 10! uo/grain) 7} Kdige] dheke 29k RER
o, oA e HEEAT Elrh _ o
2: BHEW A 4 BEI7A]. BEFER] glolA9 £wRERE 1.6X107% pe/grain, 2.3% 107 pc/grain 9]
e HEEY JoAe HEEA HhEe £8] (REE g 6.9%10° po/graind] geid s HRe)
FiEste 2 BBREREQ 2.5X10" po/grain o A = H3 BWES wol LI .
-3. fEE] BET %Y £EL BRERC YA B EEEGT 6.9X10° pe/grain o). BiRE
Eiel QolAl: st Wik EIEH ] BE 2688 HRds HEEYY: ET BFE £5% 2y
4. 3 2@A BAR Y SRy HEES BEBRY EFT 52 HRds 13 &R
= BEEH 2&7 dds.
5. EREE 3MEH #24 HEH BYES REC HITS g2 e wgor] HREE kit 2%
(6.9X10° pe/grain), 9%(2.3X107™ pc/grain), 35%(1.6X10° pe/grain) Mhnalgd oh.
6. BUgd WX FE £H BS 52 &6 ok 2.
() ZHEEFS KFETEIL 2.3X1070 po/gain of 4 HIE =7 Jb4 okl
@ BEage HEE/ HRE2 mor] HAE 2.3%107 u/grainfE, el YelAE
6.9%10° ue/grain @7} 53] .
(3) MBEHEL 5 oA EEE flz Z2827F flovt = doAds ZEE/T HER u
o} mhow firhigEel e BEMYTE e HEEe ugith
4 Ca e FEA e BEREY) ~Biyer SRELT dn Ed s mEid 2R
7+ 9=
(5) Mg&#e 2 % =7 REMEES g9

& £ X &

1. Breslavetz, L* B., 1958, Radioactive radiation in agriculiure. Priroda 3. 54~57. (Translated by Dr.
Frank, Mraz. AEC-UT Agricultural Res. Lab.)

2. Gordon, S.A., 1957, The effects of ionizing radiation on plants, biochemical and physiologieal
aspects. The Quarterly Review of Biology 32. 3~14,

3. Kim, K. H., J. Y. Huh, S.H. Park and K.S. Jung, 1967, Studies on the effects of radiation from
radioisotoper incorporated into plants(]).—The stimulating effects of P-32 application on the
growth of buckwheat. J. of Nuclear Sciences 2(1) Part 2 P. 150~8,

4, ——, J.W. Cha, T.S. Kim and B. H. Park, 1967, Studies on the effects of radiation from radio-
isotopes incorporated into plants( [ )—The influence of internally administered P-32 on the growth
of soybean, millet and salvia—ibid p. 65~76,



126 2 5 @& 3 A [Vol. 12, No. 3

10.

11,

12,

-—, B. M. Kim and 8. K. Lim, 1967. Studies on the effects of radiation from radioisotopes in
corporated into plants( [ )—The influence of internally administered P-32 on the contents of nucleic
acid in solvia leaves. ibid. p. 77~84.

. — and Jong Whan Cha, 1968, Studies on the effects of radiation from radioisotopes incorporated

into plants([V)—The effects of P-32 application on the growth of buckwheat. Kor. Jour. Bot. 11
(1) :7~14
——, H. K. Kim and J. W. Cha, 1968. Studies on the effects of radiation from radioisotopes in-

corporated into plants(V)—The residual effects of internally administered P-32 on the germination
and the growth of soybean, millet and salvia, Kor. Sec. Hort. Seci, Vol. 6

. ——, E. Y. Son, J. W. Cha and J. I. Chun, 1969. Studies on the effects of radiation from radioiso-

topes incorporated into plants(V[)—Effects of P-32 incorporated into seeds on the growth of flax
Kor. Jour. of Bot. Vol, 12(1) : 22~-30.

. —, —, ——, and C. J. Kim,1968. Studies on the effects of radiation from radioisotopes

incorporated into plants(V[D. —Effect of P-32 administered through seeds on the germination and
growth of soybean. Kor. Jour. Bot.

Patskevich, V., M., 1961. Conference on seed irradiation prior to sowing. Soviet J. Atomic Energy
549~.551 (Translated by consultant bureau enterprise, New York).

Spencer, J. L. and Cabanillas E., 1956, The effect of X-rays and thermal neutrons on the developm-
ent of trailing indago plants. Am. J. Botany 43 : 289~.296,

Stein, O. L. and Steffensen D. M., 1959. The activity of X-rayed apical meristems: a genetic and
morphogenetic analysis of Zea mays. Z. Vererbungslehre 90, 483~502,

— 34—



