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ABSTRACT
A simple, rapid and precise method that does not involve
digestion has been described for determination of plant K. The method
involves shaking of 0.5 g of f1ne1y ground p]ant mater1a1s with 40 ml of
0.5 N HCT for 5 m1nutes The extract is filtered and read in an Atomic
absorption spectrophotometer'for,K;meheﬂmethodrgiveva~va1ues that are
in closé agreement with those obtained with conventional digestion
techniques for different crop plants and'provides better precision and
- rapidity for determination of K in plant tissue. ‘ 3
INTRODUCTION '
Minerals and trace elements in plant tissue are usually
determined fo]]owing wet digestion‘techniques involving digestion with
triacid or diacid mixtures!. Recently a method has been proposed for

estimatioh of p]dﬁt K using extraction of the plant materials with

magnesium acetate and ammonium acetate thus avoiding digestion of
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the plant materia]z. We requfred 4 method that is simple, precise
and rapid at the same time to enable handling of a large number of
plant samples for K analysis. Comparative evaluation of the
different techniques used for K analysis in plant tissue led to‘the
- development of a simple and ;apid test for K, which is described
here. The method does not involve digestion of the pjant tissue and
requires extraction with 0.5 N HCT for 5 minutes,fo11owéd by

reading of K in the atomic absorption spectrophotometer.

"MATERTALS AND METHODS

Our preliminary work showed that extraction of the finely
.ground plant materials with 0.5 N HC1 for 5 minutes gave quantitative
recovery of the b]ant K; The final method used on the basis of
preliminary work on the time of shakingjconcentration of HC1 and the

ratio of plant material weight to volume of HCl used is as follows:

Method

0.5 g of the finely ground plant material (< 60 mesh)
is shaken w1th 40 m] of 0.5 N HC] for 5'm1nutes in a rec1procat1ng
shaker. The suspens1on is filtered through Whatman No. 1 f11ter paper
and K in the extract is determined by an atomic absorption spectro-

photometer (Varian Techtron 1200 model was used in our studies).’

The values of K determined in plant tissue by the proposed

method were compared with those obtained bydthe foT]owing'techhiques{

1. Triacid digestion: 0.5 g plant material was digested

with 12 ml of triacid mixture of HN03; H2804 and HC1O4
(9:2:1 v/v) for 3 h in cold followed by digestion for

about 2h on a hot plate.
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2. Digestion of the plant material with H,S0; containing
0.5% Se powder

0.5 g of the ground plant material was digested at 370°C

" in 250 m1 digestion tube for 2-2%4 b on a héafihg block
with 14 ml of H2504 containing 0.5% Se and K determined
in the digest by atomic absorption spectrophctometer.

3. Extractign with magnesium acetate + ammonium acetate
solution?

0.5 g of ‘the plant material Was extractea with 100 mT of

a mixture of 2 N NH,OAg and 0.2 N Mg (OAc)z‘solution for

2 h in a reciprocating shaker. The suspension was filtered
and K head in an atomic absofption spectrophotometer.

4. Extraction with 1T N ammonium acetate solution:-

This is a modified method emp]oyed to test whether ammonium
. acetate alone could bé used for éxf}action of K_from the

plant tissue. The method is similar to that described at

3 except that 1 ﬂ;NH4OAQ alone was used for extraction of

the plant material. 0.5 g’of the plant material was shaken

with 100 ml of T N NH;0Ae—for 2-h-and K-determined as described.

5. Extraction with 0.5 N NH,OAz solution:
This method. is eésential]y the same as described under 4
except in that -the concentration of NH,O0Ac used was 0.5 N

- .

binstead of 1 N as empToyed in methods.

RESULTS AND DISCUSSION

J

_ The values éfbplant k ihldifferent crbps‘determined by the
proposed HC1 ekfractidh method as}compared to triacid digestion- technique
are givén in Tablé 1. The results indicate that the values obtained by
the proposed method are in c]ose agreement with those obtained by the
triacid digéétion of the maize, groundnut, pigednpea and chickpea plant

tissue.
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TABLE 1

Comparison of HC1 extraction and triacid digestion methods
for determination of plant K ’

Crop No.of samples Triacid K (%) HCY K (%)
analysed Range Mean Range Mean
Maize 20 0.54-4.15 1.54  0.54-4.39 1.59
Groundnut 16 1.56-3.71 2.14  1.62-3.50 2.14
Pigeonpea 20 1.09-2.00 1.68 1.08-1.95 1.68
Chickpea 23 1.41-2.67 g;;ji 1.37-2.54 2.01

The amount of K in the plant tissue by the triacid digestion method
ranged from 0.54 to 1.15% while with the HC1 extraction technique, the
values fof'pTant K ranged from 0.54 to 4.39% in the 79 plant tissue

analysed.
Comparison of the plant K values obtained by the proposed

method and the other 5 methods showed that the plant K values by the -

TABLE- 2~

Comparative value of different methods for determination of
plant K (n=16)

U EpERRPR RS St

Range. Mean
1. Triacid digestion 1.56-3.71  2.147 -
2. 'HpS0, + Se digestion 1.59-3.57 214
3. 0.5 N HC1 extraction. ©1.62-3.50  2.14
4. 0.5 N N, OA extraction 1.57-3.46  2.13
5. T N Nd 0Az extraction 1.65-3.85 2.23

6. NH40A6 + Mg(OAc)z 1.66-3.76 2.24
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TABLE 3

Precision of the HC1 extraction and the triacid digestion
methods for determination of plant K

—% plant K*
Method Range Mean S.D. C.V.

HC1 extraction 1.90-2.02 1.955 0.038 1.96
Triacid 1.81-1.99  1.899 0.058 3.05

* Nine analyses. S. D . standard deviation; C.V., Coefficient
of Variation

proposed technique_weré in close agreement with the values obtained
by Triacid and HpS0, + Se digestion.techniques and the 0.% N ammonium
acetate extraction method. But extraction with 1 N NH40Aa extraction
or extraction with a mixturevof NH40A§ —»Mg(OAu)é solution gave hfgher :
values for K (Table 2). Theée results indicate that HC1 or NH4OA¢.
extraction‘cou]d.be ;onvenient]y employed for K analysis in plant
plant tissue with,rapidity and. accuracy.

The precisidn and accuracy of the proposed methdd is further
indicated by the lower standard déViétTon'(SD)Waﬁai;6§?ficient of
(cv) obtainedlby this method compareq to the triacid technique
(Table 3). = ' |

Because?of>the'simp11cityxand high precision obtained with the
proposed method, th1s will be very suitable to handle a very 1arge

number of plant tissue ana]ys1s for K
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