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INTRODUCTION

N plant nutrition, besides carbon dioxide

and water some other materials are also
essential. Among them are: (g} The macro-
nutrients nitrogen, phosphorus and potassium
which are required by fthe plants in large
quantity, (b) the secondary nutrients calecium,
magnesium and sulphur which are required in
lesgser but still considerable quantity, (¢) the

micronutrients (trace elements) iron, manga-
nese, copper, zine, boron, molybdenum and
chlorine, the requirements, of which are in

extremely small quantity, The role of CO.,
waler, macronutrients as well as secondary
nuirients in plant growth are well known.!
But, comparatively little information is avail-
able on the role of frace elemenis in plant
nutrition. Presently, it is khnown that Fe is
used by the plant in some of its respiratory
enzyme systems like catalase and peroxidase.
Besides, being essential in chlorophyll formation
(though not a constituent of 1t), Fe deficiency
causes leaves to turn white and results 1n
retardation of growth Zn is considered to be
involved in certain enzyme systems in the
plants like carbonic anhydrase and carboxylase.
It is also associated with auxin, a growth-
promoting hormone. NMn plays some unknown
part in the functioning of certain oxidative
enzyme systems as well as arginase and carbo-
xylase groups. Cu is also probably associated
with some of the plant enzyme systems such
ag polyphenol oxidase, laccase and ascorbic acid
oxidase, In addition to the above-mentioned
elements, it is possible that some more elements
may be identified as essential elements and
Rb is likely to be one among such elements.
The supply of macronutrients is the primary
function of fertilizer industry. The require-
ment of secondary nutrients is usually met by
incidental inclusion of these elements in mafor
nutrient fetilizers. The occurrence of trace
elements in fertilizers may be either accidental
or due to their deliberate addition as micro-
nutrients. As impurities in raw materijals and
during different stages of manufacturing pro-
cesses, some of these elements find their way
to the finished products, |
The present work is based on the analysis
of certain nitrogenous, phosphatic and mixed

ferfilizers for K, Rb, Mg, Fe, Cu, Mn and Zn
by Atomic Absorption Spectrophotometry.

EXPERITMENTAL

The nitrogenous fertilizer (ammonium
sulphate and urea) sambples were brought into
solution by dissolving in distilled deionised
water, The phosphatic and mixed fertilizer
samples were dissolved by two different diges-
tion methods : (a) Digestion with conc. HC1 and
(b) digestion with HF-HNO, (1 : 2), In each
case a weilghed quantity of the sample (~ 5g.)
was used and the solutionn made up to 100 mi.
in a volumetric flask., Appropriate “blanks”
were also prepared by adding only the respec-
tive reagents,

A Perkin-Elmer model 303 Atomic Absorp-
tion Spectrophotometer with Ailr-Acetylene
flame was used for zll the determinsations, All
the elements except K and Mg were determined
directly in the sample solutions, ¥ and Mg in
phosphatic and mixed f{fertilizers were deter-
mined after suitable dilufion (10 to 100 fimes)
of the sample soluticns. TUsual precautionary
steps were taken to avoid possible interference
effects.2t Considering the high solid contents
in the sample solutions prepared, corrections
were made in absorbance values ifor light scat-
tering as suggested by Billings.®

RESuLTs AND DISCUSSION

The precision and accuracy of the determi-
nations were checked by duplicate analysis and
by adopting method of standard addition, and
found to be within 2% and 5% respectively.
Table I lists the sensitivity of determination

TaBLE 1
Sensttivity* and minimum sample concentration
that could be estimated

Mimimum determinuble

Element Sensitivity sample cancentration

(up/n)

Calcium “s 048 09

Magnestum .o 0-02 004

Potasstum . 0-09 0-18

Rubidium - 0-3) 0-68

Fron . 0.} Q-89

Copper 014 028

Zing . 0176 ~35

Manganese .o 0:15 0-3

T  TTE —egw—= - ——t —

. Fg!liﬂ ol element which gives 1% ah:-utptimn
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TasLe I1I (a)
Concentration of various elements in nitrogen ous fertilizers
ug/g. of the sample
Fertilizer Sample treatment e e e e et sttt B e
Mg K Fe Zn Ca Mn Rb
Ammonium suiphate ({F.A.C.T.) .. Water dissolution 2 l 2-1 0:8 0:9 1-1 4+5
Ammoniam sulphate (Gujarat ferti- 'y 4 0-5 1-8 0-6 2 0-8 32
lizers }
Urea (Gujarat fertiiizers) .o " 2 1-2 1.6 <030 2 0.6 4
TaBLE 11 (b)
Concentration of various elements in phosphatic and mixed fertilizers
% of the sample pglg, of the sample
Fertilizer Sample treatment ———— -  ———
Mg K Fe Zn Cu Mn Rb
HCl digestion 0-1243 0-0155 0-1090 112 13 9 1-9

Super phosphate (F,A.C.T.)

L I TRy o & . ‘' [ ¢ ¢ _____» ;= T 3 _ _ ' ‘== Ty 3 ¥

HE-HNQj; digestion 040400 . G+0415 145 8 6 1-2

Diammonium phosphate HCi tjlgestmn_ r0-251 -4 _0*040%_ e - 492 _}-4 - a9 _1-2
(Gujarat fertilizers) HF-HNO, digestion  0-0)08 0-0343 0-2680 212 14 95 1-1

HCI digestion 01470 0(-0098 00960 96 6 G2 1-2
Factumfos (F.A.C,T.) - —_— - e e e e e e

HF-HNOjg digestion 0-1030 0-0088 0-0890 106 6 7'9 1.1

HCI digestion 0-3290 .o 0-5125 38 10 57 30
Suphala (F.C.I, Trombay) - - —_— - - ~ e e e e

HF-HNOQO, digestion 0-1370 - . 32 Y 66 22+6
for different elements and minimum sample TaBLE III

concentration 1in each case that could be esti-
mated. Tables II (a) and II (b) report the
concentration of various elements In nitro-
genous, phosphatic and mixed fertilizer samples
analysed. Of the two methods followed for
phosphatic and mixed fertilizers, the values
obtained by HC1 digestion procedure are
generally higher in case of K, Mg and Fe,
For the rest of the elements, except Zn, the
values obtained by both the methods agree
well., No sudh generalization is possible In
case of values for Zn from the results obtained.
Hammar and Page who estimated micro-
nutrients in fertilizers® favour HCI1 digestion
method after trying KHSO, fusion, HF-HNO,
digestion and HC] digestion methods. The data
presented in Table II (a) show that the nitro-
genous fertilizers analysed are deficient not
only in micronutrients but also in K and Mg.
Deficiencies of micronutrients are observed in
the other two types of fertilizers also
(Table IIb).

Some of the typical guarantee values pro-
posed and adopted by regulation in some states
of U.S.A. are given in Table III. Unfortu-
nately, the beneficial role of micronutrients
added to fertilizers does not seem to be appre-
ciated by the manufacturers in our country. It
is desirable that quality control measures with

*Typical guarantee values of certain micro-
nutrients (Proposed and adopted by some
states in U.S.4.)

Element Per cent
Mg 0+50
Cu 0-05
Fe 0-10
Mn 0-08
Zn 0-05

— ——

* Reported in Ref. (1).
regard to micronutrient content are strictly
followed as is the case in U.S.A., where ferti-
lizer manufacturers give guarantee values of
these elementis in their products.6 It may be
argued that the requirement of these elements
by plants could be met with what is present
in the soil and the range between adequate and
toxic levels of micronutrients (like B, Zn and
Cu) are small so that additional supply of the
trace elements through fertilizers is not neces-
sary. But, it is pointed out! that the dependence
on incidental supply or, on materials already
present in the soil, is not often adeqguate for
optimum plant growth. Besides, the micro-
nutrients which are already present in the soil
are not readily available to the plant. There-
fore, not only the supply of these nutrients,
but also that in the available form (Cu, Zn,
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Mn, etc., as sulphates and B as borate) is neces-
sary. The view that micronutrients should be
supplied as “insurance” whether a need can be
identified or not is gaining support among
agronomists,

Considering the problem of uniform distri-
bution of micronutrients in fertilizers, analysis
of random batch samples for their trace element
content could be adopted as one of the quality
control measures in fertilizer ingustry.

| Cryssal Structures of Some Adduion Compounds of Glycine
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INTRODUCTION

T 1s well known that glycine forms addition

compounds with many i1norganic salts.
Even though the structure of glycine itself has
been analysed in detail'¢* very little structural
information is available about these addition
compounds.
carry out a systematic study of the crystal
structures of some of them to gather informa-
tion regarding the orientation of the glycine
units in its different compounds and also to
elucidate the nature of the hydrogen bonds
present.

This note describes the main features of the
structure of glycine molecule in three addition
compounds of glycine, wviz.,, Diglycine barium
chloride monohydrate, Diglycine strontium
chloride trihydrate and Diglycine manganese

chloride.
EXPERIMENTAL

The compounds were crystallised by slow
evaporation of aqueous solution of glycine and
the respective salt (barium chloride, strontium
chloride and manganese chloride) in stoichio-
metric proportions, Morphological studies
showed the crystals of barium and strontium
compounds to belong to the orthorhomic system

® Pregent address: Mex Plantk Institute, Miurchen,

W, Germany.

Hence, it was felt worthwhile to

while the manganese compound crystallised in
the triclinic class,

Unit cell dimensions of the three crystals
were determined from oscillation and Weis-
secnberg photographs taken with CuK, radia-
tion, The space groups were deduced from the
symmetry of and the systematic absences in
the respective X-ray diffraction patterns, The
crystal data for all the three compounds are
given in Table I. The present values for the

TABLE I
Barium Strontium  Manganese
compound compound  compound
Crystal group Ortho- Ortho- Triclinic
rhombic rbombic
Space group Pyen Pyon )
Cell parameters 2  8+302 4 16-52 A 4-971 A
5 14+810 A B-34 A  7-920 4
¢ 9:324 A 820 A 6:976 A
a 90° 00° 107°-43
g 90° 90° 1159-86
y 90° 90° 87°
Unitacell volume 1143-0D 12610 234-6
Density (mea- 2.2 1+80 1-94
sured ) gm./c.c.
Density ?calcu- 2:182 1.892 1 -932
lated ) gm./c.c.
Molecules per 4 4 1

unit cell
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