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A PRELIMINARY NOTE ON DISEASES
OF GRAM

Tw1s preliminary note deals with aspects of
mineral nutrition of gram. From an examina-
tion of the gram plants of the Indian Agri-
cultural Research Institute Farm in 1946-47
it was found that the diseased plants exhibited
the following symptoms: (1) Top Yellowing,
(2) Bottom Yellowing, (3) Yellowing ani
Bronzing, (4) Bronzing. A brief description
of the above symptoms is given below. The
disease was sporadic in distribution.

(1) Top Yellowing. As the name implies, the
growing tips of the gram plants turn yellow-
ish which are bleached to cream colour with
age. It reduces the growth of the plants and
consequently the yizld suffers. The yellow
colour disappearsat about the tim: of Aowaring.

(2) Bottom Yellowing. The lowar leavas
first turn yellow.sh anl progressivzly thz top
ones are affzcted. As the diseas2 advanczes the
plants show fold2d drooping leavss. Prema-
ture shedding of leaves also results.

(3) Yellowing and Bronzing. The symptoms
of the disease at the early stage stact with
the bottom leavas. The colour is intermixed
showing both bronze and yallow in the samz
leaflet. The top leaves show marginal bronzing
in the bezginning and later on tha entire leadets
turn bronze. Thus while bottom leavas show
both yellowing and bronzing, the top l=aves
show only bronzing.
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on the base of the leaflet and finally on the rest
of the leaflef. Among other features of the.
disease are retarded growth, dwarfing of the
plants and decreased number of branches.
Except in the case of “ Bottom Yellowiag”
where fungal organism was fouad, the others
were free from pathogenic organisms.
RESULTS AND DiscUSSION

The results of the chamical analysis of the
healthy and diseased sample are givan in the
table. In this work the whole shoot was sel-
ected for analysis and each sample was com-
posite of five healthy and diseased plants
respectively, chosen at random. Thrze com-

posite samples, each healthy, were also
analysed.
The diseased plants in general seem to

show a deficiency of boron as comparel to
healthy ones. Silica contz2at in all tae disaasad
plants is more than those of the healthy ones,
the SiO, content being most marxed in that
of the “ Bottom Yellowing ”’. Other features
of the nutritional disturbances as rev2aled
through chamical analysis are given below.

Top Yellowing. The contsnt of Mn is
markedly less than that of healthy plants, the
figure for the diseased being 63-6 p.p.m. and
that of healthy bz2iazg 153.5 to 10l-5 p.p.m.
Ash and P,J; contzat is also higher thaun those
of the healthy. There sz2ens to be more iron
and probably morea molybdanun in diseased
samples as compared td healthy oaes.

TaBLE I
Description of | . B Mn Fe Mo
the sample Ash % | Si0; % | P205 %) K30 % | CaO % | MgO % p.p.m. | p.p.m. | p.pm. | p.p.m.
, |

1 Top yellow- © 106 {b)10:6 (h){1-01 (h)| 326 3-22 0-77 28-6 (h)| 63-6 (/) 2133 (h!/5-3 (h)
ing. )

2 Bottomyellovzb 11-09 (h)[25+6. (%£)[0-70 5.6 ()35 0-64  [15:6 () 130-1  [4104 (%)5-5 (h)
ing. )

3 Vellowingand | 7-45 (1) {12:77 (h)0-49 (2)| 2-4 2-5 (1) |0-54 (1) 25-3 (1) |116-6 (2623 (%£)2-5 (1)
bronzing. (D) l

4 Bronzing 7.7 ()| 84 (h)0-35 ()| 2-0 31 0-78  [25-96 (1) | 94-8 (1673  [1:6 ()

5 Healthy, (D)} 9.19 76 0-69 2.7 3:5 0-84 3L} 158-5 (1914 |45

6 gm 9.4 6-1 0+55 149 3-6 0-72 (317 118-4  [1536  [3.3

7 . H) 8-8 6-1 0-60 3:-2 3-3 0-71 36-4 101-6 1350 2+6

8 Average of 9.1 6-6 0-61 2:6 35 0-75 34-1 112642 1600 3.5
healthy

Note.~D = Diseased. H = Healthy.

* Ash=Ash other than silica.

# and h signify respectively definitely a higher and possibly higher values than those of the healthy plants.
and 1 sinilarly stand for definitely lower and possibly lower values.

(4) Bronzing. The bronze colour develops
initially from the lower leaves, then affects
other parts of the plant, progressively rising
from the bottom. Within the leaflet itself the
bronze cojour is first seen on the margins, then

Bottom Yellowing. Boron in diseased plants
seems to be very low, being 15:6 p.p.m. while
31:3t0 36-4 p.p.m. havz been found for the
healthy. The plants contain excess iron, being
4104 p.p.m. for the diseased as compared tg
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1350 to 1914 p.p.m. for the healthy ones.
There is also more ash, silica potash and
probably molybdenum in the diseaszd plants.

Yellowing and Bronzing. These plants have
a smaller content of P.,O; thefigures being
0-49 per cent. for the diseases and 0-55 to 0:69
per cent. for the healthy. CaO and MgO
as also Mo contents seem to be less in the
diseased than in the healthy but the difference
is small. Ash centent is less in thes2 samples.

T ronzing. These plants show an unmistak-
ably low content of P,Os, the figures being 0-35
per cent. for the diseased and 0:55 to 0:69 per
cent. for the healthy. Mo also seems to be
deficient in these plants, the igure being 1-6
p.p.m. in the discased as compared to 2:6 to
4-5 p.p.m. in the healthy ones. Ash content is
less and the silica content though more than
those of the healthy ones, the difference is not
large.

The above observations represent the data
obtained in 1947. The results so far obtained
from the analysis of similar healthy and
diseased samples as above during the year
1948 bear out the above conzlusions.

“Bronzing and Yellowing ”’ and “ Bronzing”
samples show similar low phosphate contents
as compared to corresponding healthy onzs.
Bronzing 0-46 P,0;% Healthy 0-82 P,O;%

Yellowing &

Bronzing 0-38 ,, Healthy 0-53 ,,

Silica content in plants having the above
symptoms also show similar higher.-figures as
in the previous years.

“Top Yellowing” has besn found to be
associated with low manganese content this
year (1948) also. The figurz2s are shown below:

Healthy 96 Mn p.p.m.
Top yellowing 68 Mn p.p.m.

From the data presented abova it anpears
probable that these are different diseases.

The authors acknowledze their indebtedness
to Dr. J. N. Mukherjes, D.Sc., Director, Indian
Agricultural Research Institute, for suggasting
the problem, encouragement and valuible
suggestions. Mr. K. F. Kheswalla kindly da-
termined the presence of the Fungus organism.
Chemistry Division, S. C. Das.

Indian Agricultural D. P. MOTIRAMANI.
Research Institute,

New Delhi,

November 9, 1948.

ALKALI-SENSITIVE LINKAGES IN
IRRADIATED CELLULDJSE
AN important development in the chemistry of
cellulose in recent years has bheen the contri-
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bution of Davidson® on the degradation of
certain types of oxidised celluloses by alkaline
solutions. The concept of alkali-sensitive
linkages wis~-a-vis the (modified) cellulose
molecuie had its genesis in this work and has
proved to be of great importance in assessing
the value of the prevailing test methods for
cellulose.® Precise information on the mode
of sensitisation and removal of sensitive link-
ages is, however, lacking and this would war-
rant the need for a systematic study of the
subject. In the course of a larger investigation
on the mechanism of light attack on cellulose,
which is in progress in these Laboratories,
some evidence has been obtained on alkali-
sensitive linkages in relation to irradiated
cellulose, and it is the object of the present
note to give a short account of this work and
discuss the significance of the results.

Cellulosic material as represented by a piece
of fresh, highly scoured cotton fabric was
initially freed of any alkali-sensitive moiety by
boiling repzatedly for eight hours with 1%
sodium hydroxide solution. This was ensured
by following up the degree of polymerisation
(D.P.) during the process of boiling with
alkali. ‘The D.P. was estimited Tthrough the
intrinsic viscosities ol the corresponding nitro-
celluloses in acetone solution, by employing
the Mosimann® function. Inatypical experi-
ment, the following values were obtained for
the D.P.

Description of treatment D.P.
1 Fresh fabric 2295
2 TFiist  boiling with alkali 1930
3 Second " " 1805
4  Third " " ool 1745
b Fourth “ v . 1740

A piece of fabric subjected to the action of
alkali as above was irradiated uniformly by a
Hanovia High Alpine Sun Lamp during 24
hours, the fabric being at a distance of 30 cm..
from the lamp. Immediatzly after irradiation,
the fabric was divided into three pieces. All
the three pieces (“A”,“B” and “ C”) were
stored under identical conditions in a cool dark
place. Samples were drawn from each piece
initially and at intervals and the D.P. of the
basic cellulose material was determined. In
the case of fabric ““A?”, such determinations
were on the samples as they were on these
occasions. Immediately after the irradiation
and prior to storage, fabric “B "’ was boiled
with 1% sodium hydroxide solution for eighf



