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ABSTRACT 

The Kjcldahl's method of total N determination was compal'ed with ch1·omic acid method by ana­

lysing variable 30 soil and 29 plant ·samples. The chromic acid N agreed quite well with Kjeldahl's N in 

both the cases due to meagre variation in sample estimates and a nonsignificant ·t• test. The Kjeldahl1s 

and chromic acid N wel'c significantly positively related with organic carbon of soils ... 

INTRODUCTION 

Nitrogen, being one of the major 

nutrients, has significant importance in 

analysis of soil and plants. It is determined by · · 

routine Kjeldahl's method which is labourious 
• 

and time consuming. Although, various steps 

have been included for hastening the process 

· of digestion for soils (Bremner, 1965) and 

plant samples {Jackson, 1967) by modifying 

the catalysts addition, still however, the 

method has remained quite lengthy and time 

consuming. Looking ta the principle involved in 

digestion, any strong oxidising agent can be 

used_· for hastening the process and the 

prolonged time could be reduced. This 

principle was used by Kempers {1977) for 

determining total-N through use of chromic 

acid. Sharma and Sud (1980, 1995) modified 

the chromic acid procedl,He for total-N 

(Received on 13th -Oct., 1997) 

determination and suggested its superiority 

over routine Kjeldahi's method. Keeping these 

facts in view, it was thought worth to compare 

the Kjeldahl's and the chromic acid method by 

determining total-N from variable soil and plant 

samples. · 

MATERIALS AND METHODS 

Thirty surface soil samples (0.25 cm 

depth) were collected from cultivated fields 

belonging to Valsad, Navsari, Surat, Bharuch, 

Narmada, Banaskantha, Anand and Junagadh 

districts. The taxonomic details alongwith data 

on CaC0 3, clay pH, EC and OC (Organic 

Carbon) as determined by routine methods 

are given in Table 1. The ranges in CaC0 3
, 

pH, EC c4nd OC were 0.06 to 12.95%, 6.8 to 

8.1, 0.11 to 0.81 dS m·1 and 0.30 to- 2.27%: 

Although the clay content varied between 7 . 

.. *Present address: Research,~~ientist (Soil Science}, Gujarat Agricultural University,Navsari Campus, Navsari-396 450. 
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JO 
and 62%, most" of the samples have .clay 
texture. Twentynine plant samples (Table 2) 
representing grain and haulm/straw of different 
plant species vvc·re also collected. The total N 
was determined of these samples by 
Kjeldahl's method as per routine procedure 
(Jackson, 1967). In acid digestion method, the 
soil and plant samples were sieved through a 
sieve having 250 micron aperture (Sharma 
and Sud, 1980, 1995). The chromic acid was 
prepared by dissolving 50.0 1 'AR' grade 
chromium trioxide in 100 ml of double distilled 
water. For digestion, 1.0 i soil was taken in 
150 ml Erlenmeyer flask and 1.0 ml distilled 
water was added. After 30 minutes, 10 ml 
H

2
SO ( (1.84 sp. gr.) was added and the 

content was kept over night. On the next day; 
it was heated for 5 minutes on hot-plate and 
after cooling, 1.5 ml of 50% chromic acid was 
added and again it was heated for five 
minutes on a hot-plate. At this time, the entire 
content turns green. If black particles are 
seen, the content is reheated for"2-5 minutes 
after adding 1.5 ml of chromic acid. The acid 
digest then was transferred to one litre 
distillation flask and repeated washings were 
given to the flask till a volume of about 300 ml 
was obtained. The rest of the distillation 
procedure was same as is employed in 
Kjeldahl's method. The N was determined 
finally by titrating the distillate against 0.01 N 
H2SO,. In cfse of plants, the weight taken 
was 0.200 g end no water was added for 
wetting the samples. The rest of the 
procedure was same as indicated for soil. All 
the analysis were made in duplicate. 

RESULTS AND DISCUSSION 

. The data on soil (Table 1) indicate. very 
Htfle variation in total N as determined by two 
methods. The total N as determined by 
K}eldahl's method varied between 0.035 and 
0.163 per cent whereas in- case of chromic 

method, the range was from 0.034 to 
. · per cent. The experimental soils had 

loamy sand, silty clay loam, clay loam and 
clay textures with considerable variation in clay . . 

GAU RES. J. 1999 25 . . 0) 
(7 to 62%} and organic carbon (o. 30 
2.27%} contents. In spite of this, the chro~-o 
acid N showed almost identical values ic 

Kjeldahl's N. The overall mean were o.o~~ 
and 0.0886 per cent, respectively f 

h . 'd N or Kjeldahl''3 and c romIc ~ct . The CV 
percentages were only 2.25 and the. 't' te t 
was also nonsignificant indicating suitability ~f 
chromic acid method for total N determination 
from soil. 

The C:N ratios determined under 
Kjeldahl's and chromic acid methods indicated 
quite meagre variation in individual samples. 
The overall mean for C:N was 10.47 in 
Kjeldahl's and 10.48 in chromic acid methods. 

The correlation studies were made and 
the 'r' va_lues between clay and OC ( + 0.109) 
and clay and total N ( + 0.120 and + 0.11 B) as 
determined by these two methods were 
positive but nonsignificant indicating quite low 
association of OC and total N with clay in 
present cultivated soils. The findings are in 

· agreement with those of Gupta et al. (1984) 
who observed a positive significant relationship 
between clay and total N only in continuous 
grassland and forest soils but not in cultivated 
mineral soils. The correlation studies were 
also made between QC and the total N as 
determined by these two methods. The 
relations were positive and highly significant 
with 'r' values of + 0.996** for Kjeldahl's and 
+ 0.995** for chromic acid N. 

The regression equations developed for 
these two methods were : 

.(i) Kjeldahl's 
N = 0.0015 + 0.0913 OC and 

(ii) Chromic acid 

N = 0.0016 + 0.0917 OC. 

In above eq.uations, the OC stands for 
per cent organic carbon as determined bY 
Walkley and Black's (Jackson, 1967) met~od~ 
The values of the constant of both the equation 
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TRIVEDI ET AL. : TOTAL N DETERMINATION METHOD COMPARISON 
TABLE 2 

13 

Nitrogen content In grain and straw/haulm of different plant species as determined by 
Kjeldahl's and chromic acid methods·. , .., 

Crop species Crop .compo11<ml K.jddal,/'s Chromic Variation 

N acid over 

("/4) N Kjeldahl's 

(%) N 
(%) ... .) ,, 

" Legumes Gram (Grnin) 3.31 3.33 + 0.60 
Kideny bean (Grain) 3.43 3.44 + 0.30 
Cowpe11 (Grain) 3.31 3.33 + 0.60 
Bl:11.!k gram (Grnin) 3.04 3.06 + 0.66 
Indian bean (G.rain) 3.89 3.92 + 0.77 
Green grnm (Grain) 3.04 3.05 + 0.33 
Green gram (Hauhn) 2.05 2.06 + 0.49 
Pigeon pea (Grain) 3.01 3.02 + 0.33 

Oilseeds Safflower (Grain) 2.67 2.72 + 1.87 
Soybean (Grain) 5.86 5.92 + 1.02 
Castor (Grain). . 2.97 2.9S -0.67 
Castor (Haulm) l.71 1.72 +0.58 
Sesamum · (Grain) 3.27 3.28 + 0.31 
Sesamum (Haulm) 0.84 0.83 - 1.19 
Groundnut (Grain) 3.36 3.40 + l.19 
Groundnut (Hauhn) 1.86 l.84 - 1.08 
Rape-seed (Grain) 4.09 4.12 +0.73 
Niger (Grain) 3.63 3.65 + 0.55 
Mustard (Grain) 3_9g 4.01 + 0.75 
Mustard (Haulm) tl.96 0.95 - 1.04 

Cereals 
( 

Sorghutn (Grain) 2.48 2.46 - 0.81 
Wheat (Grain) 2.51 2.46 - 1.99 
Wheat (Straw) 0.52 0.52 0.00 
fingermi llet (Grain) 0.87 0.86 - I.IS 
Kodomillet (Grain) 0.88 0.90 + 2.27 
Maize (Grain) 1.56 1.53 - l.92 
Pearl Millet (Grain) 1.86 l.89 + 1.61 
Paddy (Grain) 0.98 0.97 - 1.02 
Paddy (Straw) 0.59 0.58 - 1.69 

Overall Mean 2.50 . 2.51 
· t' te!lt NS 

(0.0S) 

CV% 0.99 
" .) 
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are almost identical which further indicate 
suitability of rapi~ chromic acid_ me!h0d for 
total N determination from soil. Bremner 
(1965) has indicated inability of Kjeldahl's 
method for oxidising N-containing refractory 
heterocyclic compounds and azo compounds 
having N-N and N-0 linkages and therefore 
suggested prolonged digestion with 
appropriate catalyst. Ordinarily, th~se 
compounds are present in high concentration 
in organic soils or soils containing quite high 
amount of organic matter but not in cultivated 
mineral soils which is the case in present 

study. 

For judging the suitability of chromic 
acid method, the plant samples were selected 
in such a way that they give very wide 
variation in total N and hence legumes, 
oilseeds and cereals were used. The total N 
content in plant samples (Table 2) varied 
between 0.52 and 5.86% in Kjeldahl's method 
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d 0_52 and 5.92% in c rom1c acid rneth 
an . t· b Od 
. dicating quite meagre vana 10n etween th 
in d . e 
values of N content as etermmed by these 
methods. This was supported by almost 
identical pverall mean values in Kjeldahl's N 
(2.50%) and chromic acid (2.51 %). The CV 
percentages were only 0.99 and the 't' test 
was also nonsignificant. 

Since, the chromi~ acid m~thoq utnizes 
quite low weight of soil (1.00 g) and plant 
(0.200 i), the samples have to be passed 
through a sieve having 250 micron aperture. 
The H

2
S0 

4 
used for titration should also be 

properly standardised exactly to 0.01 N 
strength. Barring these steps, the chromic acid 
method is quite rapid, economical and does 
not involve use of catalyst-salt mixture, special 
digestion apparatus and is free from toxic and 
corrosive S0

2 
fumes. The present study 

indicated its suitability for determination of 
total N from variable soil and plant samples. 
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