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TIE USE OF “Zn FOR DETERMINING SEVERAL SOIL
CHARACTERISTICS

W.H. Sisworn B L. Sisworn™ , 1. Rasjid®* & B Tdris

ABSTRACT

Three ttpﬂ'lnu_'ﬂ:s hawe heen carpied aul b determine (1) 2
fMgation capacity, (1) zine transformation im sebh merged condition,
and (F) capacley factor (huffering capacity) of zine using Yo, m
ganuma emliter radloisatepe wilth 8 2436 duvs hull life. Hy wsing i
it wun able f0 show thal there was difference in dae Rxatlon capachiy
of the soils usced ranging from 2% - 42%. With the radicisstape i
could be determine that afler 14 hours Uhe *“*Za applicd was slresdy
retained by the aoil up tu moere than 0%, For the capacity fuctor of
the soll data ahiained revealed that B renge from 270 - 24061, Some of
the dula ohtained were, e Y Za Nxed dn Aol ranged an Folluws Gier sail
from: Pusskonegarn (42,56%) > Bogor (42,1%%) > Pasar Jumul
(36, 10%) » Hutumierta (250 %) For % ¥ Found [n selubbe furm
in submerge condithm after: 3 weeks (range U.05% - 0.23%) =< 2
woeeks (range 1. 1R% - (L40%) < 14 hours {range (L17% - 2.44%} The
loweat coparidy Faclor was oblalacd by sofl from Batumerin (270),
followed by poil from Pasar Jumat (714) and Hegor (10084 and e
Ll glesi wan for 3cil from Pasakane gers (24

zine Rxalion capacily, sadio asotope, ot characieristize,
zamma emiter radioisedope:

Fevwords

inc is one among the seven micrp-nutricnts

absolutcly neczssary for plant growth (Channal &

Kandaswany, 1997} . It mainly serve as a metal
componcut of a series of enzymes which in tumn regulate
the phyvsiological factors of the plant. One of thess
eizyines is tvptophan a precursor of indole asetic acid
(Db et wl, 1997),

Zinc deficicncy in crops is a global plienomenon. In
spite of this the mole pl vinc as voe of the wany micre-
nutrients in stabiliving crop production has nol et been
properly appreciated (Deb & Sachder, 1994). Micro-
nulricnl research  has been particularly  handicapped
because of the smaller concenirptions of these notrients
encouniered in the soil salution of agricullural soils. One
of the wav 1o solve this problem s the use of
radioisotopes. Further it was revealed  Lhat the use of
radioisotopes could Lelp o delerming the mechanism of
micrg-ntrients behavior in the soil.

Zing deficiency in soveral soils in Indvnesia lias also
boen recognized as shown by several reseurch caroied oul
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by Institot Pertanian Bogor and the Center for Soil and
Agroclimate Research (Socpardi, 19815 Al-Jubric ef af.,
[%91). I connection with further research of zing in
Indoncsia, it might be that the radisisotope Zn could be
use 10 clarify the behavior of it io soil; so that the need of
Zn application could be more accurate.

In this paper the use of “Zn a gamma ciniler
radipisotope wilh a hall lile of 2436 davs for
delermining  several  soil  characleristics  have  been
reported,

METHODS

The material and methods where ®Zn was used is
described a {ollows. Soils from different focations have
been used, namely, Oxizol (Tatosol) from Fasar fumat,
South Jakarta; Inceptisol (Regosol) from Bogor, West
Java; Histosol {Alluvialy from Pusakancgars, West Java;
and Ultisol (Red Yellow Podeolic, RYP) from Datumerla,
South Sumatra.  The physical  and  chemical
characteristics are presented in Table 1| The soils mipht
not represcotcd the soils deficient inm oxine, but the
emplovment of these soils in the experiments are duc Lo
their availability in the Centre for the Application of
Isotopes and Radiation, Jakarta,
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Experiment 1: Determination of Fine Fixution

Capacitly of Sails

AL Take 10 g, s0il in a conical Dask
2. Add 50 microgram labeled Zn theough 50wl of {1
ug Zn/ml) “Zn labeled standard (1 uCi'mg Zn)
ZILSUq.TH:D
3. Shake for 1 lwour and LHer with filtar paper
Whatman Mo, 40)
Take 4 ml filtrate and measure “Zn (count per
minule = cpm) {0 & ganuna- ray spectrometer
S. Measure "Zn i 30 ug Zn -standard solution
(cprh)
f. Calculate Zn fixaiion in each soil and expross the
results in percent. :

4,

Yo So-lixed in waler in soluble from :
cpm ®*Znin 30 mi flteate

- X LMY

epm *Zn in 30 il standard

B. Recovery of fixed Znin 01 N HCL extract

[ Add 50 mi 0.1 N HCI 1o each flask. containing  the
previous sodls

2. Mix thoroughly and shuke for 2 hours, filrer with filler
paper Whalmann No. 40

3. Measure *Zn (cuin) in 4 mi filtrate and calculate
recovery af fixcd Zn

¥ Recovery of Zn {will be available 1o plantz slowly)
cpm Zn in 50 ml filirate
S, T

i 20 in 50 ml standard

Percent Zinc fixed in unavailable form
100 % - (A + B) %

Experiment 2. Determination of Zine transformation
in sulimerge condition

Procedure

1. Tike 10 g soil ina 22 ml counting vial
1. Add 10 ml distilled water and 2 il standard solution,
3. Shake
4. The soils in the viale are laft to be submerped foc 24
hours, | weck, and 2 wecks respectively.
. Afier cach subinersion periad, the vial are contrifuged
for 18 minules at 3000 mm.
&, 4 ml filtrate of each soil and 1 m! standard of “*Zu arz
counted  in @ pasmmu-ray  spoctromefer  and
expresscd in cownt por minute (cpm)

L

dares

% “Zn recovery in solution :
cpim - filirate in 12 m|
200k

cpm - [iltrate standard



Experiment 3. Determination of capacity factor of «zing
( Buffering capacity of zing) in soils

Procedure :

1, Take 2,3, 4, 5,6 and 8 g soil in 22 ml counting vials,

2, Add 8,5 ml distilled water + 1,5 ml “"Zn standard
solution

3. Shake for 24 hours in a mechanical shaker

4. Cenlrluge for 10 minules al rate of 3000mpm

5. Run a standard without soil ie. 1 ml “Zn activity + 9
ml distilled water along with the samples

&. Plot percent **Zn remaining per oc salution (x) against
percent of added *Zn adsarbed ()
{Melhod by Elgawhary, 5M., WL Lindsay & D
Famper (1990), Proc. Scil Sci Soc. Am. 34 :66 - 77).
For more detailed description see Attachment 1,

RESULTS ANI DISCLSRION
Line Fixation Capacity of Sails

Drata obtained frean Lxpeciment © presented in Table
2 showed that pereznt “Zn recovered in soluble form are
very low, ranging from 1.56% - 3.98%, The highest
percentage ™'Zn recovercd was shown by soil [tom
Batumerta (BU). Further from Table 1 it was shown that,

“percent of *Zn recovered with 0.1 HCI (Exchangeable +
chelated Zn), which would be slowly availuble o plants,
rangz from 55% to 23% . Here too soil froan Batumerta
has the hiphest available Zn (Table 2) While for
percentage “*Zn fixed in soil, the data ranged from 2% -
42%. From data presented in Table 2, it was shown that
soil with high Zn recovery has a low zinc fxation
capacity as shown by soil from Batumernta, Thus, it could
be pointed out that between soils there are differences in
Zn slowly available {exchangesble + chelated Zn) 1o
plants.

Thiz should be taken in consideration in connection
witl the possibility of Zn-residine of Zn fenilizer applicd.
L s expecied that soils with high exchangeables and
chelsted Znoare able 10 make Zneresidue from Zn-
fertilizer applicd available 1o plants in due tme.

Zinc Transformation in Submerged Condition

Zine application to sadls in submerged condition
showed that even afler only 24 hours of submergence,
percent  “*Zn remained  in standing water was low,
ranging from 0.17% 1o 2.44% (Table 3). By (hese data
it was demmonstraded that more than 83% of Zine applied
has been retained by soil in insoluble from after 24 hours.
After 1 week of submergence these values of  %Zn
remained in standing decrease shamply from 0.44% 10
0.18%, and from 2.449% 1o 0.40% for souls Teon Pasar
Jumat and Bawwmerta respectively (Table 3).

3

While for soils from Bopor and Pusakanegara thers
were slight inereases, from O.17% 10 h23% and O.18%
ta 0.29% (Table 3). Further it was shown thal after 3
weeks of subsmsergence all the soils showed decrease of %0
“Zn remaining in standing water up to very small
amounts {Tablz 3). When connccled with Zn-fenilizer
application, these data indicate that at the time Zn-
fertilizer would be applied the plants should already have
a develop root system to ba able 10 use immediately the
Zn available. Of course this fact need more elaboration
where plants have to be included.
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Tabbe 4. {apucily faclor (bulTering capacity) of mimc dn soils.
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Capacity Factor of Zine/Bulfering Capacity of Zing in
Hoils

From Table 4 afier ploting the valucs of x against
values of v, the capacity facter of Zn in soils arc :
Batumerta {270} < Pasar Jumat {T14) < Bogor {1000)
< Pusakancgara (24007, According 10 Deb*, soils with
a high capacity factor, has a high capability to hold Zn
applied in solid form. What cver Zn applied will be hold
in solid form in high quantitics for soil with high capacity
of Zinc, ke soil from Pusakancgara, ameaning it would
lake tiinc o make this Zn applied 1o be available 1o
plaus.

CONCLUSIQNS

From these experimends  the conclusions are,

. "“Zn could be used satisfaciorily W detcrming the zing
fixation capacity of soils, Zo romaining in waler
when there is a submierged condiion, and 1he
capacity factor of zing soils.

By using “*2n it could be shown that dilferent soils
will have diffcrent zinc fixation ability, decrease of
Zn available in water at submerged condition after 3
weeks | and different capacity factors.
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