
The Effect of Gamma Radiation on Soil Nitrogen, 
Phosphorus and Organic Matter 

CARLOS F. BURGOS* 

INTRO!Jl'C.TIO:-.i 

1 t is a \\TI! kntm·n fact that ~amma racliation causes chan"es in 
diffnent hiological and natural boclies. Since the soil is considerecl as 
a natural hody rontaining- man\' fonns of life. the study of radiation 
on soil can he of impol"tance in cletcrmining- what changcs result from 
its use. The ohject of this study was to cletnmine the dfects of "amma 
radiation on the nitro~cn, phosphon1s and or~anic ma!ttT content of 
thn·t· sandy soik 

EXPERIMENTAL PROCEDI'R~: 

Thn·t· ,-¡r~in soils '6" depth \ wne uscd in this stucly. each with 
a diffcrent organic mattn con ten t. The soils used werc: Blantnn , low 
c1 .~:míe m a t ter con tcnt 1. Anedondo r me di um organic m a tter con tt·n t 1 
ancl Rutlcd~·e ( high organic matter content \. AII of them are fine 
sancls 

Fi\'e diffl'n'IH treatments (0 kr. + kr, 6+ kr., 1024 kr and 2048 kr) 
and thn·t· replications \\'l'IT used in the experimcnt. The chcmical 
detcrrninations were made on two different dates: the first set of de­
tcrrninations wao;; run as soon as possihle following irradiation. The 
second set of determinations was nm afttT the second week following 
irradiation. 

The soil sampks were obtained from the \·icinitics of Gaines,·ilk. 
Florida dming the last week of septcmber, 1960. After air drying. the 
soil sampl<-s werc sie\Td through a 2 mm sie,·e. One hundred gran¡,; 
of soil \\TI'(' put into polyt'thylene bags; the moisture contcnt was 
adjusted for Blanton and Arredondo to 10'/r. and for Rutkdge at 40r(-, 
hv adcling distilled water to each individual bag. The soi] sampks 
were irradiatecl in a cobalt 60 lrracliator at the Agricultura! Experi­
men t Station. C nin·rsity of Florida. 

• Assis[aOt Professor of Soils and Chemistrr, Departmenc of S~·it>nce, Escuda Agrko.la 

Panamericana. 

-53-



Ct-IEMICAL M~:THODS 

Nitrate was deterrnined by the phenold.isulionic acid mcthod (2) . 
The soüs werc Jeached with 300 mi. lN KCl and the nitrsgen 

determined in the leachate accord.ing to J ackson ( 3 ) . 
Phosphorus was determined by using the Bray and Kurtz method 

( 1) . The organic carbon content was determined by the WaJkley­
:Biack metbod modified by Walklcy (4 ) . 

RE ULTS D DISCUSSION 

The results of this study are shown in Table 1 to 4. 
Nitrares (Table l ) show a variation in results but th se results 

are always less than the O kr Jevel except for Arredondo at 4 kr and 
at 64 kr whcre thc value i Jarger fhan the value at O kr leve! of raai­
ation. 

T ABLE 1.- The effect of variou levels of gamma radiation on 
the average (ppm) nitratc-nitrogen of Blanton, Arrcdondo and Rut­
ledgc fine sands. 

Soil Type Dates ~S Gamma Rndiafion io (kr) 
o 4 64 1024 2048 

Blanlon I 2.9 l.7 2.0 1.8 l.6 
II 4.8 3.2 1.8 3.0 1.6 

Arr dondo 1 18.7 20.0 17.7 13.5 13.8 
II 25.7 25.9 28.7 17.8 12.1 

Rutlcdge 1 9.4 7.8 5.9 4.3 4.+ 
11 32.1 30.6 7.0 6.2 5. L 

a Dererminarioos were made: (1) wicbin twe:Dty four hours alter irradiatioo. 
(JI) sixte"" days after irradintion. 

The KCl extr·actable nitrogcn (Tablc 2 ) shows a widc variation 
in rcsults. It shoukl be noticed that the lowest treatment which gives 
the lowest nitrogen value for a given soil also givcs a high nitrate valuc. 
For example: Thc valuc for thc treatment of 64 kr in Arredondo fine 
sand has a value of 0.0 for nitro en but the same soil sample had a 
valuc of 28.7 for nitratc wh.ich represents the highcst value among 
At:rcdondo treatmcnts. Another examplc is found in Rutledgc fine 
sand at 4 kr. Howcver, Blanton does not show such a relation. 

Data in Tablc 3 indicate an increasc in cxtractablc phosphortL~ 
with changes in levels of radiation with thc exception of thc 4 kr 
11re<\tment on Blanton fine sand. An explanation for the e.xccption is 
-not ohvious from the data obtaincd . 

. o diffcrcnce was obtained among trcatmcnts for organic maHer 
~Tabl~ 4 }. This is due to the limitation of thc mcthod, which detcr­
rnin'es 'only to¡a~ .carbon . 

.. 

. • . . . 
~ ." ... o 

.·· ... . - 54 -



U M MAR Y 

Thc top 6" Jayers of three virgin soi1s (B1anton , Arredendo and 
Rut1ec;lg ) were exposed to different 1eve1s of radiation . 

The chemica1 ana1ysis of these soil was made. 
Phosphoru showed an increase with radiation as a general rule 

.cxcept in the case of Blanton fine sand at 4 kr dose. 
Though nitrate howed a variatioi'l in results, the va1ues obtained 

. a~ different 1cve1s of radia tion werc in a1most every case 1c3s than the 
va1ue of thc control. 

NitroRcn was closcly rclated with thc nitrate con tent, whcn 
nitrogen was high, the correspondin~ va1ue for Hitrate was 1ow and 
vice versa. 

TABLE 2.-The effects of various 1e·.-e1s of gamma radiation on 
the aver~e (ppm) nitrogen of B1anton, Arrcdondo and Rutledge fine 
· ands. 

o i l Type D ates• Gamma Radiauon in (kr) 
o 4 64 1024 2048 

Blanton J 0.0 7.8 9.9 7.6 15.9 
rredondo I 4.0 1 1.0 0.0 8.5 18.9 

Rutledge I 6.9 4.1 49.5 76.8 87.4 

. a Dererminatiom wen made: (J) si:xteeo days alter irradiation . 

TABLE 3.- The effects of various leve! of garruna radiation tm 

thc average ( ppm ) phosphorus of Blanton, Arredondo and Rut1edae 
fine sands. 

Soil Type Dates,. 

B1anton J 
Arredondo J 
Rutledge I 

·a Determinatioru were made: (\) 

Gamma R ad iadon in ( k r) 
o 4 64 1024 

13.3 12.0 14.1 
38fi.6 424.9 420.0 

3.7 4.4 10.3 

thircy day!l after irradiatioo . 
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TABLE +.-The effcct of variou levels of gamma radiation on 
thc average percem oruan ic ma tter of Blanton, Arredondo a nd R ut-
1edge fin e a nd . 

Soil Typc Dates ' Gamma Radiation in ( kr) 
o 4 64 1024 2048-

Bla nton I l. l 1.2 1.2 1.1 l. O 
II 1.1 1. 1 J. O l. O 1.2 

Arredoncl o 1 2.9 3. 1 3.0 2.9 2.8 
II 2.9 2.8 2.8 2.9 3.0 

Rutledge 1 9.2 9.3 9.3 9.3 9.2 
II 9.3 9.3 9.2 9.3 9.3 

a Dererminations w ece made : ( J) ten days after irradi ation. 
( ll ) rwenry seven days afrer irradiation. 

O rganic ma tte r rcma incd con ta nt thro ugh al ! thc diffcrc n t 
t rcatment . 

Co C L S IO N S 

Nitra tes, nitrogcn and phi phorus howcd differcnccs with incrca -
'ing Jcvels of radia tion . 

F rom the data wc can conclude that the incrcasing leve ls of ra ­
diation probably destroycd the li ving microflora of thc o il ; a nd th ereby 
releasing nitrog-en a nd phosphorus. Further studi es a re need cd to te t 
this presumption . 
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