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Editorial

Crabs and Chlorosis: This may be taken as the twentieth-
century version of Darwin’s famous correlation between Cats
and Clover. Our readers will find elsewhere in this issue two
articles bearing on the subject of chelated compounds in the
treatment of chlorosis. The term chelated is derived from
a Greek word Chela meanting a claw and indicates the fact
that in certain types of complex organic compounds the
metallic elements of iron, manganese or copper as the case
may be, are gripped tight as in a crab’s claws; gripped in
fact, so tightly that they no longer exhibit the characteristic
properties of the free compounds of iron or other elements.

The increasing recognition of nutritional disorders in
crops and fruit trees has brought into prominence the varied
types and manifestations of chlorosis. The most widely
prevalent among these is iron chlorosis, otherwise known as
lime - induced chlorosis. Under conditions where the soil is
rich in lime, the availability of iron is very much reduced.
It is believed that phosphorus also plays an important role
in retarding the uptake of iron by plants. Lack of suffi-
cient organic matter in the soil, and inadequate potassium
are also aggravating factors.

The deficiency of iron in plants in calcareous soils is
not due to any actual deficiency of the element in the soil,
but is due mainly to its unavailability. It is seldom that
soil dressings of iron compounds like ferrous sulphate provide
any relief and the usual and most economical method of
correcting the disorder is generally by means of foliar sprays
using 0-2 to 1% solution of ferrous sulphate. Unfortunately,
foliar sprays have to be used with great care and caution, as
they often prove injurious to the foliage. In certain cases,
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heavy dressings of organic matter or even of elemental
sulphur, have proved helpful, by lowering the pH of the soil
and thereby releasing iron to become more readily available
to plants.

In recent years, a new development bids fair to offer a
much better solution to this widespread problem, consequent
‘on the discovery by Jacobsen that the essential level of iron
supply could be kept up in soil-less culture solutions by the
use of the ferric salt of an organic complex, ethylene - diamine
tetra-acetic acid. (EDTA) These are now being marketed
by several firms under the name of “sequestrene” compounds
viz. sequestrene iron, sequestrene manganese etc, Another
term that is in common use for these compounds is “chelated
compounds ”, the derivation of which has been cxplained
earlier.

The compounds are recommended at present only as
soil dressings but not for foliar sprays, due to the risk of leaf
scorch and injury. In order to reach the maximum root sur-
face these compounds have to be applied in the form of an
aqueous solution, in a broad band between plant rows and
early in the spring, at about the time of the new leaf flush.
The timing, dosages and frequency of application in the case
of specific crops, are all aspects that require further investiga-
tion in different tracts of the country, In Sweden, a different
group of chelated compounds has been developed under the
name of Versenols, that are claimed to be more effective
under very alkaline soil conditions, Various derivatives of
EDTA have also been found to be useful in soil analysis, and
in determining exchangeable ions in the ¢oil, but it is obvious
that a great deal of further study is needed before we can
fully understand the mode of action and applicability of
these new compounds to varied conditions of soil, climate,
crops and agronomic practices.

Studies on Green Leaf Manures*

A preliminary study on the comparative merits of the
commonly used green leaves as manure for Paddy
by

S. VARADARAJAN & M. SANYASI RAJU
Agricultural College and Research Institute, Coimbatore

Introduction: It is well known that any kind of green leaf
when incorporated into the soil adds organic matter to it, in
addition to augmenting the nitrogen supply. There are so many
varieties of plants that provide green manure that there is abso-
lutely no restriction as to the choice of leaves. However, there
appears to be a belief in the minds of farmers that particular
kinds of green leaves play a greater part in enhancing the yield of
paddy than others. It has also often been reported that some kinds
of leaves have the property of rectifying or mitigating the saline or
alkaline condition of soils. To see if this popular belief is based on
facts the following studies were carried out, as it is reasonable to
expeét that the quality of any green leaf manure would depend upon
its succulence, easy decomposability and nitrogen content.

Review of Previous Work: It is reported that studies were
carried out on a few types of green leaves to test their relative
merits at the Agricultural Research Stations at Tirurkuppam,
Aduthurai and Pattambi. The experiments were conducted from
the point of view of only the final yield of paddy. It was found
at Tirurkuppam (1) in Sornawari season that Croton sparsiflorus
at 8,000 to 10,000 lb. gave the maximum yield of grain. Croton
sparsifiorus at 4,000 to 6,0001b. was on a par with Pongamia
glabra at 8,000 to 10,000 Ib. In straw yield it was found that
Crolon sparsiflorus at 6,000 to 8,000 Ib. and Pongamia glabra 4,000,
6,000, 8,000 and 10,000 1b. were virtually equal. At the Agricultural
Research Station, Aduthurai (2, 3, 4) no difference was found during
the three years of trial between the types of green leaves tried.
At the Agricultural Research Station, Pattambi (5, 6) there was
significant difference in the first crop in one year.

At -Coimbatore, trials with Sesbania, Daincha and wild
Indigo show that all of them were of equal value. Similar trials
have been carried out in Nagina Farm in Uttar Pradesh and Suri,

m—‘"ﬂfpaper presont;(-l at the ;}2;:1‘§E1Td-y‘(};o_u; Siéoting ;fi_t;il_O z\gric\ilt;uf;i
Roscarch Institute, Coimbatoro.
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in Bengal, on different green leaves. The findings in those two
places go to show that there is no appreciable difference among the
various leaves when tried on equal nitrogen basis, In Nagerkoil
green leaves such as Konnai (Cassia florida) Pungam, (Pongamia
glabra) Avarai (Cassia auriculata) and Vahai (Albizzia lebbeck) were
tried. It was found that though Konnai leaves contained the
highest percentage of nitrogen, Vahai leaves gave a better response ;
Avarai was second. Similar differences were noted in Kumpta and
Karjat Farms of Bombay State. Since these experiments had not
conclusively proved the relative efficacy of the green leaves studied,
a study was undertaken to assess the relative merits of the
commonly used green leaf manures.

Materials and Methods: 1. Laboratory Studies: The more
important of the green leaves available near about the Institute
were collected just after the monsoon when the leaves were fresh
and in full flush. The leaves were gathered in the same manner &
ryot would do to manure his fields. Soon after collection the stem
and leaf portions were separated and their weights recorded. Thus
the leaf to stem ratio was available to get an idea of the nature of

the material. Original moisture was also estimated to know the
succulence. The leaves and stems were sampled and kept in a steam

oven to arrest the action of enzymes. After drying they were
sampled in the usual way. The kinds of leaves taken up for study
were: Deloniz, Calotropis, Thespesia, Qliricidia, Pongamia, Crolon
sparsiflorus and Sesbania.

Analytical Technique: The nitrogen content of both the leaf
and stem was estimated by the Kjeldahl’s method (7) (vide Table 1).

The decomposability of the leaf and stem was determined
by the method described by Fred and Waksman (7)

Nitrifiability : Nitrifiability of a material indicates the rapidity
with which it undergoes decomposition in the soil leading to the
formation of nitrates, in which form most plants take up the
nitrogen, This was assessed by the usual method, i.e. thirty
milligrams of nitrogen in the form of leaf and stem were added
separately to 100 grammes of soil which were placed in jam jars
under constant optimum moisture level and kept at room tempera-
ture (28°C) for six weeks. Samples were analysed periodically
to find out the rate of nitrate formation.:
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9. Pot Experiments: Pot experiments were also conducted
to test the capacity of the different green leaves on the yield of
paddy, as a knowledge of their chemical characteristics alone would
not give a complete idea of their relative efficiency. In these tests
paddy Co. 256 was grown in pots and crop response was studied to the
different green leaf manures, incorporated at 45 lb. nitrogen per acre
over a basal application of superphosphate at 30 lb. P,O, per acre.
In addition, the performance of the crop due to the green leaves
was compared against those raised with ammonium sulphate and
groundnut cake on the same nitrogen basis and against “No

manure’ also.

The experiment was carried out with a typical paddy soil
starved of nitrogen for over seven years.

Technique :

(a) Green Manure: The green leaves were collected at
the time of application, their nitrogen and moisture
contents estimated, and the calculated amounts of
leaves were applied to the pots, cut into small bits,
after duly watering and puddling the soil. Treatments
were replicated four times.

(b) Watering: A known quantity of water was added to
each pot. The amount of water in all the pots was
maintained at a constant level throughout the growth
petiod.

(¢) Transplanting: As is usual under field conditions, the
green manure was allowed to rot for one week and one
month-old seedlings were transplanted at the rate of
eight per pot. Tho plants that did not get established
were replaced with fresh seedlings.

(d) Observations: The following observations were
recorded :

Rate of growth.

Tillering.

Duration of flowering.

Number of panicles.

Length of panicle.

Number of grains well-set and ill-set, and

Weight of 100 grains,

I S
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(e) Harvest: As the crop matured, the grains were
harvested separately and the straw cut close to the
roots. They were dried to constant weight and the
yield data recorded. (Vide Table VI)

Results: The stem to leaf ratio, moisture content of stem and
leaf and decomposability are presented in Table I. It may be
seen that Cassia auriculata and Delonix reyia are characterised by
high proportion of leaf to stem. The decomposability of Thespesia
is highest. The original moisture contents of Sesbania, Qliricidia and

Calotropis are very high. Hence these are very succulent green
manures.

The nitrogen content and nitrifiability of the leaf and stem
are presented in Table II. The nitrogen content of all the green
leaves is generally high but Calotropis, Sesbania, and Croton
sparsiflorus nitrified far more rapidly than the leaves of other
varieties. Nitrifiability of Sesbania is the highest while Gliricidia,
Calotropis, Croton sparsifiorus and Thespesia may be said to
be good.

The nitrogen content and nitrifiability afford the best index
of the usefulness of green leaves. Judged by these criteria the value
of the green leaf manures studied may be arranged in descending
order as follows: GSesbania speciosa, Qliricidia maculata, Calolropis
gigantea, Thespesia populnea, Crolon sparsifiorus, Deloniz regia,
Pongamiu glabra, and Cassia auriculata. '

The rate of growth of paddy plants due to different green
leaf manures are presented in Table ITI. It may be seen that in
the earlier vegetative stages of growth the plants in Gliricidia
series were tallest followed by those in groundnut cake series.
Plants in ammonium sulphate series were only slightly better than
the “No manure’” treatment.

During the second fortnight the plants in ammounium sulphate
geries were tallest and the rate of growth was markedly superior
to the rest of the treatments. This superiority was maintained
throughout the growth period. This may be due to the fact that
the ammonium sulphate being soluble, the nitrogen might not have
peen available within the reach of the plants till the roots were
well developed and the plants were able to assimilate it to the
best advantage.

Green Leaf Manure

TasLe I

Showing the stem to leaf ratio,
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original moisture and decomposability.

Ratioof  moieieL,,  PSmrures,”
Greon leaf manure stem to state Evolved in 24 hrs.
. leaf Stem Leaf Stem Leaf
1. Delonix .o 1:3:90 55°85 6628 . .
2. Calotropis o 1:0°80 8187 8504 18-37 18-90
3. Thespesia e 1:2°30 51'53 6292 29°96 4235
4. Gliricidia 1:1'89 7695 7600 1727 20°13
5. Pongamia 1:1:34 5460 6870 12:76 13-09
6. Croton sparsifiorus 1:1°20 47°18 64:22 12-91 10-28
7. Cassia 1:380 4279 5558
The analysis of the other three green leaf manures has not been completed.
TasLE II
Showing nitrogen content and nitrifiability of the different green leaves.
Nitrogen percentage Nitrifiability Time in
Green leaf manure Stér?xry bulls,)eaf of ;{]eaf weeks
1. Delonix 1-47 227 -3'09 6
2. Calotropis 1-40 3-52 23:17 4
3. Thespesia . 1-58 828 21-33 6
4. Gliricidia . 1-84 308 26-67 6
§. Pongamis . 1'89 379 613 6
6. Croton sparsifiorus 2:10 385 2353 4
7. Sesbania . .. 3473 4
TapLe III .
Showing the rate of growth of paddy due to diﬁ'e_rcnt green—leaf manurcs.
(at fortnightly intervals)
Intervals I 1T Ir  Iv A4 VI VII VIII
Trealments:
1. Delonix .. 51’9 624 644 6567 687 779 1006 103-3
2. Calotropis .. 496 075 6586 619 638 702 899 91'8
3. Thospesia .. 51'9 b+l 662 6574 504 679 856 906
4, Datura .. BO'7 542 576 608 620 678 77:3  90°1
5. Gliricidia .. b8l ©596 639 680 684 756 966 983
6. Pongamis 502 6557 586 622 636 707 897 893
7. Croton sparsiflorus 521 536 605 633 640 721 909 972
8, Cassia . 494 B67 632 652 677 806 988 1006
9. Sesbanis .. 50'3 5656 608 641 656 729 931 956
10. Enterolobium .. 476 556 625 643 638 1763 96-3 987
11. Groundnut cake .. 551 588 643 080 697 795 976 972
12. Ammonium sulphate .. 470 655 746 771 827 941 1097 1131
i3. No manure 45'1 486 651'T 642 653 810 76:2 819
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The vegetative characters are presented in Table IV. In
the matter of tillering also the ammonium sulphate series was
again the best, followed by Deloniz. The rest of the treatments were

about the same,
Tasre IV.

Showing the vegetative characters due to different treatments.

Averago Average Length of
Treatments number of number of earhead in
tillers earheads cms.

1. Delonix . 225 ' 118 19-38
2. Calotropis . 1-88 10:0 17-37
3. Thespesia .e 1-68 10:0 16:66
4. Datura .. 1-68 105 16°75
5. Gliricidia . 1-83 10°3 17°68
6. Pongamia . 1:88 108 18-56
7. Croton sparsifiorus .. 1-76 95 14:12
8. Cassia ‘e 1-78 93 19-69
9. Sesbania . 1-75 106 18'44
10. Enterolobium . 178 98 18-38
11. Groundnut cake .. 2-20 98 18-31
12. Ammonium sulphate .. 3:60 21°5 1938
13. No manure (control) .. 1-33 90 16-81

Flowering was observed in all the treatments simultaneously
except in the ammonium sulphate series which was delayed by a
couple of days. The duration of flowering was five days in almost
all cases. The maximum earhead formation was in the ammonium
sulphate treatment; Deloniz occupying the second place. In the
matter of length of earhead, however, the Cassia series topped the list
followed by ammonium sulphate and Deloniz. The maximum
number of grains was found in the Cassia series followed by
ammonium sulphate series. Groundnut cake ranked third and the
other series such as Pongamia, Sesbania, Gliricidia, and Croton
sparsiflorus were fairly good. (Table V). But the proportion of well-
set graing to ill-set grains was highest in ammonium sulphate
geries (85°96%) followed closely by groundnut cake and Cassia series.
Deloniz and Thespesia were the poorest in this respect.

In the matter of yield of grain ammonium sulphate ranked
first, being distinetly superior to the rest of the treatments with
an increase in yield of 304% of grain and 283% of straw over the
“ No manure”’. Among the green leaves there was no significant
difference in yield. In regard to straw also, ammonium sulphate
ranked as the first (Vide Table VI.)

Green Leaf Manure

TapLe V

Showing the number of grains per earhead in each series with the
percentage of well-set and ill-set grains

|

Treatments Well-set  Ill-set  Total W"},/L'“* I'},Z*"'
1. Delonix 68-9 324 101-3 68°03 31-97
2. Calotropis 683 223 90°6 7539 2461
3. Thespesia . 49°1 238 72°0 67-36 32-64
4, Datura 641 174 81°6 7865 21'35
6. Gliricidia .« 800 29°5 1095 7305 26-95
6, Pongamia 880 204 109°1 80-67 19-33
7. Croton sparsiflorus . 955 21°1 117°4 81-34 19-38
‘8. Cassia .. 1043 219 1262 82:62  17'38
9. Sesbania 743 267 100°4 7401 2599
10. Enterolobium .e 833 25°6 1088 78-54 23 46
11. Groundnut cake S (1183 § 206 1217 83-08 16-92
12. Ammonium sulphate 107-0 176 124°5 8506 14-04
13. No manure . 56°8 17°8 736 75-80 24°20

(Average value of 8 ear-heads per series)

TasrLe VI.

Showing the summary of results of the comparative manurial values of various
green leaf manures for paddy. (Pot-culture experiments)

Particulars
Grain Straw
Troatmonts Average  porcentage Average  pgiientage
yle:)(ltper on control y1ex1)((i’tper on control

1. Delonix . 11-48 168°8 23-25 193'9
2. Calotropis e g'16 1199 1515 131-3
3. Thespesia 6-98 102:6 1675 1396
4, Datura 873 1283 16-75 1396
5. Gliricidia .o 975 1434 19°00 158-3
6. Pongamisa .e 963 1401 1575 131-3
7. Croton 11-08 162°9 18:00 150-0
8. Caassia 1225 180°1 20°25 168'8
9. Sesbania .e 823 1210 19:00 1584
10. Enterolobium ve 10-78 1584 19°75 1646
11. Groundnut cake .. 11-08 1629 19-50 1625
12. Ammonium sulphate.. 27-43 3996 46 00 3833
13. No manure 6-80 100-0 12°00 1000

General-mean .. 10°94 20°14

Standard error . 1'65 488

<7 test satisfied or not  Yes Yes

Critical difference

at 1:0% level . 49 13-27
Conclusion :—~ GRAIN: T 8§ 1 7 11 10 5 6 4 9 2 3 13 13
Straw: 12 1 8 10 11 9 7 ¢ 3 2 6 13
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The weight of 100 grains of paddy from the different treat-
ments are presented in Table VII. The weight of grains obtained
from Croton sparsiflorus and Cassia auriculata was distinctly greater
than th.e rest. Grains from Calotropis and Thespesia were distinctly
poorer in weight and there was no significant difference between
the other treatments. Ammonium sulphate, therefore, is noted
not to have influenced the weight of grain. This, it bas made

up by the increased number of well-set grains per panicle and
increased branching of the panicle.

_‘From the data it is clear that ammonium sulphate is far
superior to the green leaf manures in the matter of yield of grain
and straw when applied on equal nitrogen basis, The factor
responsible for the increased yield is evidently due to the readily-
available nitrogen supplied by ammonium sulphate. Such an
indication was also noted by Karunakar et. al (8).

‘ Regarding the source of organic nitrogen in the form of
different green leaves, the variety of green leaf has no material
influence on the yield of paddy among themselves but, compared

with *“ No manure” the green leaf manures have definitely increased
the yield. ‘

Summary and Conclasions:

(1} The stem to leaf ratib, original moisture content,
nitrifiability and decomposability of the different green
leaves were determined,

(2) The growth characteristics and the yield behaviour
of the paddy crop due to the application of the
different green leaf manures were studied in pots.

(3) Ammonium sulphate was found to be distinctly superior
to any organic nitrogen supplied, in the form of green
leaf manures and groundnut cake,

(4) Ammonium sulphate was found to significantly increase
the yield of grain and straw.

(6) Grain weight with ammonium sulphate was significantly
less; that with Deloniz being the best.

(6) Supply of readily available nitrogen asin the case of
ammonijum sulphate may be taken as the factor
influencing high yield.
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(7) While application of green leaves gives enhanced yields
generally, the variety of green leaves applied bas no
influence on the increase of yield.

(8) Ammonjum sulphate is more quick-acting than
green manure, but green manures are a cheaper
source of nitrogen supply. The evidence, therefore,
points_to a combination of ammonium sulphate plus
green manure &8 the most efficient and economical

way of supplying nitrogen to paddy.

TasLes VII

Showing the weight of 100 paddy grains from the different
green-leaf manure series

Particulars
Treatments Average weight Increase or decrease
of grains in weight over control

A. Delonix 177 8972
B. Calotropis 1-743 98°17
C. Thespesis 1740 98-02
D. Datura 1-783 102-30
E. Gliricidia 1775 10000
¥. Pongamia 1°775 100 00
G. Croton sparsifiorus 1-863 105°00
H. Cassia ‘ 1-835 10340
1. Sesbania 1:795 101°10
J. Enterolobium 1-813 102°10
K. Groundnut cake 1-765 99°65
L. Ammonium sulphate 1-783 10230
M. No manure 1-776 (100°00)

General Mean 1788

Standard error 0°00774

¢« 7" test satisfied or not Yeos

Critionl difference at

1% level 0021

Coneclugions:— ¢ H J I L D A E F M K B C

L

List of botanical names of the green-leaf manures used in this experiment

Deloniz regia Rafin Pongamia glabra Vent.

Calotropis gigantea R, Br. Croton gparsiflorus Mor,
Thespesia porpulnes Soland Cassia auriculata Linn.
Datura Metel
Gliricidia sepium Steud 10. Enterolobium saman Prain

(GQliricidia maculata H, B. K.)

©® a9

Sesbania speciosa Soland
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Chelates in Agriculture-—-Sequestrenes and
Versenols of Commerce
(4 Review)

by
T. SEBHAGIRI & A. MARIAKULANDAI

It has been recently discovered that iron chlorosis in frui?s
and garden crops could be completely cured by the use of certain
complex organic iron compounds known as ““iron chelates”. The
metallic elements in thig complex form are referred to technicaHY_“
being “chelated ", or “sequestered ” to denote the manner in which
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he iron is no'mbined with the organic fractions. "Chelate’ is a ter(;r;
: v d fro;n a Greek word meaning ‘a claw’, These comI;oun
de“;? with the metal in such a manner that the metal nol ongez
z(;glibli:: the typical properties of the free compounds of the elemen
(Bould, 1955, Allertop, 1955)

There are various causes attl‘ib};te:; t(:n t;llltol‘:::z ni:)lnplm(l,‘vtesr ::;2
. i e .

of these lim.e-iudott]ce: x;::u::lllc;ro:;s]c;sreous soil are suscoptible to
plants -grOV;lng ch cases, the soil and plant factors are such thz?t
‘ohlor'osxs, [o su form th;t can be utilized by the plant. Chlf)rotlc
e ot 8‘cessa,rily contain low amounts of iroq, but, owing to
leaves do not. 130 s within the plint cells, the iron is n(?t available
adverse condlt‘lll(mforma,tion. It is inactive and immobile. There
fm: tcmtxofxl;{;roper micronutrient balance. (Pierce and Alexander
exists

Hall, 1955.)

i that lime-induced chlorosis is

o geﬂef';::’ u::c?)%n;zz(:ganic salts of iron, either as leaf

e o cl%lre.d essings has met with only partial success, 'for,

ithongh somi 'rt ke ga‘nd absorption of iron occurs, 1.t is rapidly

although sm'rlleblm aEven the radio-iron added to the soils was fixed

m&ie un?iv:c: :uc;. a degree as to make it unavailable to the plants.
in the so1

(Holmes and Brown, 1955).

The use of iron chelates in this connection has aroused con-
e . » :
iderable interest. Some of the chelating agents in use are
side . Som

N Abbreviation
ame
i i TPA
1 Diethyl-ebhylene-triamine-pe.ntz-a.t:;etxc Acid E]?DTA
. 1 e-diamine—betra-acet;o. cid . .
, I]ibt:lsxl'::y-ethyl-ethylene-diamme-trlacfatxc {&Cld (I}:II;«]'I}‘Ei)TA
i. C;clohexane—l, 2-Diamino-tetra-acetic Acid o
5' An Aromatic Amine (name not known)

i mpounds are referred to by their
’FO? 00!";? ‘i:r;fleistgsrbi::dpwith these compounds they are |
abbrev;a:wﬂ; ‘Chelated’ e.g., Fe—~EDTA, Fe-DTPA, etc; Othe:r-
I‘e.fel‘l‘e ° re just referred as ‘Chelates’ e.g. EDTA,, DTPA,.e c.
Tiao they aouerds dissolve freely to form pale-coloured solu'tlons.
T cm'npl characteristics of these compounds are not uniform
The fﬁhemlf’& behaviour in soils and on all crops the same. 'S.ome
o the"“ acid conditions, some others in alkaline conditions,
. st;:]gx:] in the soil to a greater degree and so on. The use
gome
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of chel i : .
havo yielded good r -I.When use?d as soil dressings, the chelates
have a good effect ane;u t:s,h. Even in minute quantities the chelates
green colour of the le within a few weeks after application the full
(Wallace et, al 1955aves returned even in the most chlorotic leaves,
Brown, 1955). .With,t-BouId June 1955, Cooper 1955, Holmes and
and hence for thi ime the effectiveness of the chelate decreased,
18 reason and also to prevent it from getting fixed

up in the clay, the chelate i
i i8 appli j .
become manifest. (Holmes an(}i)pl;::wius;9:;)en chlorotic eymptoms

The me i

understood atchi: lsmt of the behaviour of chelates is not well
Fe, have been altzle?: e ihe chelates when applied, even without
to the plant, The activate iron in the soil and make it available
enters {he Plant aa\ndre 1ls @lso_evidence that the chelate molecule
also enters the plant re'eases th‘e immobile iron. The iron -chelate
use. Some chelaI;ed irzgd Immediately the iron gets released for plant
the absorption and ¢ ]°0m;.>ound5 are found effective in decreasing
while nceonsin ot rans.oca.t-l.on of manganese and copper in the plant
element bal g the availability of iron, and thus restore the mi :

alance. (Wallace et al. 1955, Holmes and Brown -19!;:5?0

Ther shiligs

with obhe) e n;x; plossxbnhtlen of chelating these organic compounds
pective microele;‘:e;nzn? and extending their use to cure res
nt deficiencies, In f i

begun ¢ . In fact, attempts h
grfat Z pli‘gﬁe.zr.e manganese chelates. Thus the use of :;’1:1 &tlrei;]dy
the t ptsm s ?.nd is likely to play a very significa ta ot o
reatment of micro-element deficiencies, nt part In

The chelated com
trade names like
ocompanies, ‘

)

o pounds al:? put on the market by various
questrenes” ‘‘Versenols” etc. by different
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Research Notes
¢

Quicker and Better Germination in Snakegourd and
Bittergourd

It is found that the seeds of Snakegourd (Trichosanthes anguina)
and Bittergourd (Momordica charantia) take six to ten days to germinate
and the germination percentage normally does not exceed 78%. With
a view to hasten the germination of these seeds, trials were conducted
at the Agricultural Research Station, Aduturai with the following treat-
ments during the pre-storage period and just before sowing the seeds.

(1) The seeds after extraction were washed in water, mixed with
cowdung and cast into cakes or ‘bratties’. These cakes were allowed
to dry on the walls of a building and removed from the wall after ten or
twelve days when the seeds were completely dry and gtored in tin

containers.

(2) After extraction and washing in water the seeds were mixed
with ash and dried in the sun for a day afterwards in the shade till the
seeds were completely dry and stored in tin containers.

(3) As generally practised, the seeds after collection were washed
in water, dried in the sun for a day and afterwards in the shade till the

seeds were completely dry and stored-in tin containers.

(4) Seeds treated as in (3) were soaked in cowdung emulsion

for 24 hours just before sowing.

The seeds of snakegourd and bittergourd were extracted during
the third week of April and after the treatments in the pre-atorage
period a8 mentioned above were stored till they were required for

sowing during the third week of June.

The seeds treated by the -above methods, were dibbled in pits of
1} feet diameter and 1} feet in depth during the third week of June.
Seven sceds were dibbled in each pit and thirty pits were put under
each treatment, The date of commencement of germination, the number
of seeds germinated and the date of completion of germination under
each treatment were noted daily. On the same date of sowing of the
geeds in pits, fifty seeds of both snakegourd and bittergourd under each
treatment were sown at distances of six inches either way in well-
prepared plots in duplicate and the date of commencement of germination,
the number of seeds germinated and the date of completion of germina-
tion were similarly observed. The details of germination of seeds sown
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in pits and in the observation plots are furnished in Tables I and IT
below.

I3
TasLe I

Details of germination of snakegourd seeds :—

1. Date of extraction of seeds 24—4—55,
2. Date of sowing 23—6—55.
3. Total number of seeds sown in

30 pits under each treatment 210,

4. Total number of sseds sown
in observation plots under

each treatment 50 in each replication.

5. Treatments :—(1) Seeds kept in eowdung cake, (2) Seeds mixed with
ash, (3) Seeds stored after washing and drying, (4) Seeds

stored as in (3) were soaked in cowdung emulsion for
24 hours just before sowing,

Pirs OBBERVATION PLOTS
Date Treatments Treatments
1 2 3 4 1 2 3 4

S R

24—6-—55 nil  nil @il nil nil  nil  nil gl nil  nil  nil il
26—6--55 nil  nil  nil il | gj] nil  nil  nil il nil nil  nil
28—6-—55 nil  nii  ail il nil  nil nil  nil nil  nil nil  nil
27—6—55 9 9 nil 12 7 9 2 3 nil nil .6 5
28—8—55 108 27 28 49 34 M 18 18 13 10 22 24
29—8--55 12 95 73 75 5 8 9 8 8 10 8 7
30—6—55 nil 30 20 49 | nil_ 1 4 3 4 5 6 ]
1—7—55 nil 12 12 11 | nil nil 3 4 1 2 5 3
2—7—55 nil nil 5 nil | nil nil 1 2 2 nil nil 1
3—7--55 nil  nil 4 nil| nil nil nijl nil 2 2 nil il
4—7—-55 nil  nil  nil  pj] nil  nil  nil  nil i) nil  nil  nil
—_—

Total 189 173 151 IQGI 46 47 37 38 9 99 46

. .

Percentage of

germination 94'8 824 71-9 93'3! 930 . 75 &9 92

It is seen that the seeds of snakegourd and bittergourd preserved
in cowdung ocakes stars germinating three days after sowing and
completes germination within another three days. The

take five days to complete
germination while the seeds stored in the usual method, that is, after

washing and drying, germinate after five to six days of sowing and take
six to seven days to oomplete germination. It is also scen that
germination percentage is more for the seeds preserved ip cowdung cake
and for seeds sosked in cowdung emulsion just before sowing. The"
germination percentage is least for the seeds stored in the usual method,
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TapLE 1I

. dg .~ .
Details of germination of bittey - gourd see total number of seeds sown 1n

ing, . f
i f seed, date of sowi 8 in the case o
Dato of ‘;)Xt::'(;?izr:\oplots ,and the treatments are same 8

. - o
pits and in obs

d.
— OBSERVATION PLOTS
e Treatments
Date Treatments : : . | \
' * ? * I II 1 II 1 11 I II
i i i il il
a " ni i i il =nil nil  ail ni i
24- i i i nil { nil nil m' . ‘ 1omil o an
o “}l m: :i nil | nil  nil nrl n.ll nlxll lx:ill bl
o5 n'll n'll nil  mil [ nil  nil il nil :il nil ! !
S e m4 nil 10 15 18 2 li ! ! - 3
et " 33 31 92| 29 26 10 » . ; 2 2
N - 8 €9 59 3 .4 17 ; p : 2 2
A 9 50 45 20 | nil nfl 5 s 8 : s
e nf] 12 7 8! nil il m.l m‘ ) 2o
N “fl il 8 pil | nil mil nfl n}l : 3omioal
s ntl nfl 3 nil | fiil il m.l n}l oo o
s o n}l pil  nil | nil  nil nil nil ni
4—7—556 nil - ni o -
T e e e ¢ 38 29 33 44
- Total 198 177 163 184 | 47 47 34
o
62 90
! : . 94 72
I;zrrﬁ?::%ieoc;l 043 843 1776 876

\ination and
o i ination, rate of germination
Thus with regard quickness in germina stion and
b o mre'n;tiortx geeds kept in cowdung cake are found to be th
etter germi

i Mixing the
) . owdung omulsion.
geeds soaked in ¢ R me extent.
bost, folliwei?;l;? :o improve and hasten germination to 80
seeds with as
V. SRINIVASAN,

Agricultural Research Station, } P. GOPALAKRISHNAN.
Aduthurai,

i d
h' methods of preserving snake-gourd an

- -88 in vi . —Ed.]
[ The * cowdung and wood-a as traditional methods in villages

i on use,
bitter.gourd seeds arein comm

——————

A High-Yielding White-Grained Ragi

. : illet grown over almost
mportant mille .

. ine coracana) isan 1 it is grown on an
R“l.(Ef“tt;x: Indian Union. In Madx:as al:)in:mlmal Ig)roduction .
all the States 01.5 million acres and the estm'xat; btk under. rainfod and

area of about . The crop is raise 0‘ >
59 lakhs of tons ofas(rl&ll!):ing not season-bound it can be cultivated

oonditions

irrigated if sufficient irrigations could be provided.

throughout the year,
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- As a food grain, Ragi is considered highly nutritious, particularly
be’causg of.i'ts higher calcium content and unlike other millets its use is
not ‘limited to the low income groups of the population. The colour of
the grain in the common varieties of Ragi is brown of different shades
and unless special methods of processing are adopted this undesirable tint
is imparted to preparations made out of it. Though the variation in
colour of the grain in this millet is the least compared to others, it has
been observed that varieties which possess white grains also exist in
particular localities. In the collection of different varieties studied at
the Millet Breeding Station, a few from Tirunelveli district in the Madras
State and some from the Mysore State were found to have this character.
The white - grained varieties were, however, very poor in their yielding
capacity, compared to the common brown -grained varieties, but the
quality of grain was much superior, being higher in protein and vitamin
content and having better malting qualities (Sastry -1939). It has been
observed in previous studies that the colour of the grain in ragi is
inherited in a Mendelian fashion, being dependent on two independent
factors and the white being recessive (Rangaswamy Ayyangar et al 1931).
In view of the fact that a white ragi grain will be preferred by the
consumer because of its superior gualities, and consequently will fetch
a better price to the grower, attempts were made to evolve a high-yielding
white - grained strain of ragi by resorting to hybridisation.

Evolution of the white - grained ragi E. C. 4310: As a result of
earlier studies, a selection E. C. 1940, higher yielding than the original
white - grained varieties had been isolated from orosses between a white —
grained selection E. C. 1008 and some of the brown -grained types
(Ann. Rept. Madras Ag. Dept. 44—48). E. C. 1540 matures in about 120
days and gives an average yield of only 900 Ib. per acre, while the normal
brown - grained strains have an yield of more than 2000 lb, grain per
acre. This white - grained selection was also found to have an appreciably
higher percentage of vitamin B, content than Co. 1, a brown-grained
one, the percentage in E.C. 1540 being 65 Mg/g and that in Co. 1
being only 3 7 Mg/g (Passmore and Sundararajan 1941). It was considered
desirable to use this selection as one of the parents and step up its yield
by hybridisation. A number of high yielding brown - grained types were,
therefore, crossed with E. C. 1640 and progenies in successive generations
were studied and selection with reference to tillering, earhead-shape,
duration and yield.

A total number of 90 selections were studied and out of these,
two viz., E. C. 4310 and E. C. 4455 (progency of a cross between E. C.
1540 and E. C. 985) were found worthy of further tests.: There were
compared in yield trials with E. C. 1540, the white -grained parent in
1947 and with Co. 2, the short duration strain (brown -grain) in 1948
and 1949. They were longer in duration than Co.2 by 10 daysand

TL- ['( —
Y aquna¥

P . ' 3
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AR
ro’?i{grain) in 1,

therefore were tested against the standard Co. 1
Station,,4nde

The yield trials were all conducted at the Millet§ree
irrigated conditions. The summary of the yield t

Results of yield trials of white—grained ragi aseleclions

SELECTIONS .
Yeéar of Differences Critical
oar significant :
trial E.C. E.C. E.C. difference
1540 4310 4445 Co. 1 Co. 2 or not
[

1947 711 1144 1122 .. .e Yes 108
1848 .o 537 468 .. 1335 Yes 88
1949 0937 1304 1013 .. 861 Yes 139
1951 .. 1687 .e 1974 .. Yes 298

Note:— (1) Results of trials from 1947 onwards only are presented.

(2) The yields of Ragi at the Millet Breeding Station in these years were
very poor, due to want of irrigation facilities and adequate rainfall.

It may be observed that compared to E. C. 1540, the white - grained
parent, the selections E. C. 4310 and E. C. 4455 have given increased
yields of more than 20% grain in 1947. In comparison with Co, 2, the
short-duration, brown-grained strain, E. C. 4310 was significantly
superior and E. C. 4455 equal to it in the trials of 1949, . They were
however, longer in duration than Co. 2 by 10 days. Further trials with
E. C. 4310, the better of the two selections, in comparison with Co. 1,
gave conolusive proof of their high-yielding capacity, as may be observed
from the results obtained in 1951, wherein it is seen to be on a par with
Co. 1 in the yield of grain, -

The selection E. C. 4310 was sent out for trial at the Agricultural
Research Station, Hagari and the Agricultural Research Station, Palur
in 1952. At Hagari an yield of 1953 1b. of grain was recorded for the
new strain in comparison with H. 1 which yielded only 1593 1b. while
at Palur an yield of 494 1b. of grain per acre was obtained as against
600 Ib. for P. 1 the standard strain of the Station. The selection is under
intensive tests in the distriots of Tiruchirapalli, Salem and Coimbatore
and the results are awaited.

The new strain of ragi E. C. 4310 is non-pigmented and white -
grained, with top-curved earheads and a maturity period of 120 days.
The chemical analysis of the grain has shown that it has a higher content
of protein than Co. 1. E. C. 4310 has 8:4% of protein compared to Co. 1
which has only 7-5%. The malting qualities and the vitamin content of
this new strain have not yet been studied and investigations in this
direction will be taken up separately.

Summary: The commonly cultivated varietles of ragi are brown -
grained. The evolntion of a white-grained strain of ragi with high
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, Yielding capacity, by hybridisation between poor yielding white - grained

“types apd seleot{ic_ml from common high yielding brown - grained varieties
18-»¥°P0r5§Mhe;new strain is superior in quality of its grain and is
expectt'aq_,,. ;ﬂgve ‘& quick spread because of its high yield, absence of
colour in’'the grain and the higher protein content. '
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Extracted Article

( Journal of the Royal Horticultural Society, Vol. LXXX, Part 9, September 1955. )

A Recent Advance in the Correction of
Trace Element Deficiencies

by
F. W. ALLERTON, B. sc. Hort. (London), A. R. 1. C.

There has for long been recognition that, whereas the *‘ fertilizer’ elements,
nitrogen, phosphorus and potassium constitute the main nutrient requirements
from the quantitative point of view, at leat another nine elements figure in the
basio make-up of all plants.

These are sometimes loosely referred to under the collective term of ‘‘ trace”
or ‘““minor?® elements but, in fact, three of them, calcium, magnesium and sulphur,
are more correctly defined ae ‘‘ intermediate’ elements of plant nutrition as they
are required in smaller quantities than the fertilizer elements but in considerably
larger amounts than the strictly trace elements, iron, manganese, boron, zinc,
copper and molybdenum. It is with these latter in general and certain of them
in particular that I am concerned in this article.

Now, chemical analysis shows that by far the greatest proportion of soils
have reserves of the trace elements sufficient to supply the needs of crops for an
indefinitely long period of years. That tracc element deficiencies do arise quite
frequently in a wide range of plants is generally due to an insufficient availability
of the reserves to supply even the quite small requirements of these elements.

This is a fact of fundamental importance since it leads logically to the
conclusion that factors antagonistic to trace element availability can exist in
otherwise fertile soils.

This circumstance is, indeed, verified beyond all doubt by the results of
countless experiments over the years which have been concerned with the
influence of liming on fertility.

Thus, parallel to the very generally recorded increase in fertiliser element
availability resulting from the application of lime in some form, especially with
highly organic soils, has been the frequent observation that deficient trace element
uptake appears in the wake of @ rise in the soil pH due to liming.

It has been shown that the availability of all the trace elements decrease
as the pH figure reaches and exceeds neutrality, with the exception of molybdenum.
In certain cases, e. g. manganese, the effect of high pH is greater when the organio
content of the soil is high. The other major factor influencing the availability
of the metallic trace elements is, according to increasingly impressive evidence,
the level of available phosphoric acid. In theory this is logical since the phosphates
of these elements are of the same order of insolubility as the basic carbonate
complexes considered to be formed under conditions of alkalinity.

It would seem then that we are concerned with potential plant deficiencies
of iron, manganese, boron, copper and sinc (a) wherever the soil is naturally
limy or where liming has carried the pH above the 6:3—6'5 mark which is
optimum for the growth of the great majority of our plamts, and (b) where, as
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under conditions of heavy

accumulate. “balanced* fortilizer application, phosphatod

In practi i
required ilx)x elm;xoe uiov:‘ev:er, iron and manganese are the only trace elements,
quantities that excessive free lime or available phosphates are

llkely tor u y
ed co thﬁ‘l‘ Qvlllﬂb 1
ilit to the p]ﬂnt' toa deglee B“ﬂiclent’ 8

Over the : .
r the years, at least in this country, biochemists have been mainly

concerned with induced deficienci
. encies of these two elem it is i i rd
that significant advance has recently been made erte and i fu i this st

In 1952, Sf
» Stowart and Leonard of the Fioride Citrus Experimental Station,

Lake Alfred, published i
, & report i i i i
causos and control of iron chlorssis. " the Gitras Magesine dealing with the

Th
conditiozz h:hi :;ix:en‘:ied to use on iron-deficient orange trees undor field
maintaibed in soil‘;o ery by Jacobsen that the essential iron supply could be
organi -loss cu'lture solutions by the use of the ferric salt of an
ganio complex, ethylenediamine tetra-acetio acid (EDTA).

typics‘lN::l;Illorl;::: ::d“bdorm.m: season soil application to citrus showing the
colour of the leaves l':noh dle.?‘c.k of severe iron deficiency, the full green
growth was returned vt'n.hm six weeks and vigorous new extension

soon apparent. As little as two ounces of actual iron in this organio

form per t
had fafle; t:’: o}tad performed what 15 pounds per tree of sulphate of iron

vaiil::e w‘;rk':;"_d‘fxtendﬁd wx?h the co-operation of the Alrose Chemical Co.,

Ltd. of Manchoster that of Geigy, and it was through the Geigy Company

made availabl r 5?‘ EDTA metallic trace element compounds were firat
ailable for experimental work in this country in the winter-of 1952.

whis bTe::mf;r:t r:;ix::e g;ve;\ :,lo this form of preparation was * 8equestrol® and
red trade mark of the Geigy Com
: ' pany. Later, by general
ia!gf'le‘eme}]t;;l the name “‘Sequestrono iron’'* was substituted, and to d’ayyregferenco
invariably made to ‘‘ S8eqestrene iron", Bequestrene manganeso ' and so on

( Sequestl‘ene and Seq estrene P u ] ﬂ)&lk.
u T l
B8 are roglltered tl'Bd

The metallic elements in this com
. plex form i
as being chelated —a term derived from a Greek word ::a;ie::"ed it

‘“a claw .

. l?.o;h terms — sequestered and chelated — refer to the property of EDTA
an l allie o;x‘x;?oundl of .molsting or gripping the metal in such a manner that it
no longer exhibits the typical properties of the free compounds of the element

. Thu.s, for example, if sulphate of iron is dissolved in water and a solution
of lime is added, a bulky brownish,insoluble precipitate is formed. When

Bequeastrene iron is treated in the same m i
anner the i i ipi
and breakdown of the complex is slow. e 1o o immediate preoipitate

Another range of chelated metallic trace elements has beon developed in
Sweden under the name of Versenols. It is claimed that they are more effective
under very slkaline conditions than the Sequestrenes, but, as yet, little work
appears to have been done with them in this country. ' ’ yeu

Trace Element Deficiencies 79

I was privileged to have some of the earliest supplies of Sequestrene iron,
and work carried out on Hydrangeas, in conjunction with Cheshunt Research
Station, led to the Hydrangea experimental exhibit st Chelsea Flower Show
two years ago which roaders will doubtless remember seeing.

This particular plant was chosen for the original tests because the foliage
shows such obvious yellowing or chlorosis when the pH of the pot soil rises much
sbove six as, in fact, it frequently does due to continual use of ‘“hard”
mains water.

Within ten days plants which were 8o chlorotic as to be almost devoid of
green colour, were visibly returning to a normal condition. It should be noted,
however, that, whereas a very quick and persistent effect is achieved in regard to
tho foliage, pink varieties are not *‘blued * by Sequestrene iron. This would
appoar to confirm the theory that blueing** of pink Hydrangeas resuits mainly
from pH changes in the cell sap.

Plants which have been ‘‘blued’ with the usual iron/aluminium compound
are often greatly improved in foliage colour by the use of Sequestrene iron, and it
has been noted that the intensity and clarity of the blue colour is sometimes
markodly enhanced where Sequestreno aluminium is applied at the stage when the
inflorescence is just visible.

Other plants which have boen found to react favourably are various
Primulas, Camollias, Azaloas and Rhododendrons, Solanum capsicatirum, decorative
vines, chrysanthemums, tomatoes and a number of soft and top fruit crops.

The method of applicatian varies somewhat with the subject being treated
for chlorosis, but it has been found both satisfactory and convenient to standardize
the strongth of solution at 1l in 1000, i. ., approximately 1 oz, in 6 gallons of
water.

Sequestrone iron dissolvos freoly to form a pale-brown solution which is
stablo for at loast o poriod of seven days even in hard water.

With pot plants the solution is used to the extent of s light watering on
already moist soil. Row crops, such as rasphberries and strawberries, are treated
at the rato of 1-2 gallons per yard run of row, preferably when the soils is already
moist and when growth is fully active in the spring.

Plants which can be treated individually, such as tomatoes and
chrysanthomums growing in the border or field soil, are best treated by a.pplyin‘g
1 — 4 pints of the solution por plant. according to circumstances. Where an area 18
closoly planted, as, for example, in bedding schemes, it is satisfactary to apply 1—2

gallons of solution per square yard.

Tho necossity for or frequency of, repeat doses must, at the present stage .of
knowlodgo, bo dotormined by tho appearance of the plants, and much work' remax'ns
to be dono on this complex aspect of trace element deficiency correction with
Sequostrones.

During the course of considerable work over the last two yea’.ta, t.her.e ha;
boen no ovidenco that damago can arise from soil treatment on the lulles indicate
abovo. It is important, howevor, that the solution be kept off the foh'age, or tk.mt
the solution contacting low growing plants be washed off before it 18 dry, with

plain water.
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Even in Sequestrene form,
Iin 1,000 strength, and, though
of a wetting agent, foliage appli
grounds of safety as well as of e

iron causes appreciable scorching of growth at the
this tendenocy can be minimiged by the addition

cation of the 8equestrenes is not recommended on
fliciency.

A limited amount of work has been done in connection with trees, including
orchard top fruits. Several instances have been recorded where application of
Bequestrene iron at 2-8 0z8. per tree, dissolved in a convenient quantity of

water for application has resulted in & marked improvement in colour of the
foliage and in the vigour of growth.

In order to reach the area of ma
in & broad band between the ro
individual trees or bushes.
the branches is often advisable
square yard is indicated.

ximum surface root activity, application
ws in early spring seems satisfactory. With
treatment of the whole ares overshadowed by
, and, in such instances, 1—2 gallons of solution per

Most of the information so far to hand concerns Bequestrene iron. Work is
progressing with the Sequestrenes of manganese and other metallic trace

elements,
but it is premature yet to attempt precise recommendations.

In a number of cases, however,

manganese deficiency has been found to run
parallel to that of iron and, to take a

ccount of this circumstance and to give the
gerdener an opportunity of using the Bequestrencs under his own conditions, a

Sequestrenc mixture has recently been made available through retail sources.
This material has been named ““Sequestrene Plus*‘, and is based on the
Sequestrenes of iron and manganses together with active magnosium. It should
have very general application, particularly on chalky soils, and is used as already

indicated for Sequestrne iron, but at the more convenient amateur strength of
1 oz. per gallon of water.

It will be apparent that so com
element deficiencies cannot be covered
of one article, but a suffcient indicat
progress as instanced by the discovery
very much, remains to be done,
most valuable new approach to
Prime importance in the effecti
crops.

plex a subject as the correction of trace
in more than very brief detail in the course
ion may have been given of the trend of
and application of the Sequostrenes. Much,
but we would appear to have in these matorials a
8 problem which has for long ranked as ono of
ve culture of our garden. orchard and glasshouse

REparENOE :

(1) “*Maintenance of Iron SBupply in Nutrient Solutions by a single adition
of Ferric Potassium Ethylenediamine Tetra - acetate’.

Plant Phyasiol. 28, 611-413, (1951).

Extracts

The Work at the Birbal Sahni Institute of
Palaeobotany, Lucknow

son aps be well to mention first how fossils are
IM""_’“"?}:’: 'm‘I:l*;sW;‘ﬂ;oP;:;l; OI;' the past. During the time which elapsed
P o ling of the earth and the present day, the .earbh’s' cnfst }.ms
betwefm o c'?i(:as tgead changes in its topography, as changes in the distribution
PR V:l dp or by elevation of submerged land and submergen(?e of the
O o avens During the periods of quiescence lands and mountains have
of tho lan sre?’;ers and ice sheets and the sediments, along with plant and
bee?n b o tln'ou ht by them, were laid down at the bottom. of the lakes
anima. Tema’“;h e sidiments were then transformed into rocks, w:t';h plant and
am‘i o1 romai esr served in them as fossils. Rocks of such origin are calle:
&n(;l.nal ::xt}mlr!:;sck}; ° These sedimentary rocks have been divided into well-marke
:;olcl}?:x:m t{xe basis of their fossil contents.

GROUP I. Research of the Form and Structure of Ancieat Plants.

Cambrian: (Abomt 553 million years ago):. In the Vt:ndlslytahr:);:cksvslrz:
ins belonging to Algae and Fungi has been dxscov?red y Si Y» me
remams' ¥ In a published paper they have described these pla‘nt rem!‘i
a:: i:j:s::;zrked on their affinities and the age of these roclfs in the light
a
ir discoveries. N
o the;wonian: ( About 354 million years ago). ,.Some plan't- fr;gml;ntzn(;t:z;m:z;rllg
ith spreading, undivided spines were dls.covere.d in the Dev | Focke
0: !I“T::e:w:; by Hoeg. These plants showed an affinity with a group of early lan
o
alled Psilophytes. - o
p]ams;arboniferoua: ( About 309 million years ago). Morpholo.gxc:l sttl?dl:;sdic;;x
Botryopterie antiqua, one of the earliest ferns, an.d Stauropteris ulr);t u:; dica
been publshed by Surange. From these studies he‘has been able to
:1}?:: these early plants did not possess flat le.aves as in modex:n plant;s bg:
possessed just a branch system. He has also discussed the evolutionary tren
in these plants and the habitat in which these plants grew. -
Permian: (About 223 million years ego). 'From one of the cos;l seam:!:d
in West Bokara coal-field (Bihar), have been dxscover?d shootx?, ea'ves
o conifer Walkomiella by Surange and Prem Singh. This cquer waa
;ee::uffs: far only from Australis. Surange, Srivastava and Prem ?mghmlsazai
iy i d wood pieces from some coal sea
e l‘z;mwr)os;):l:hst; :;:ig: Zl;m::i:;‘ they havl; made an attempt to cor'relate
B'Okam - B‘lr seams in that area. The presence of an Equisetalean cone in the
dlﬁe.l‘enf{_ 00: 1 ield has been recorded by Srivastava. Inanother paper Surange,
Ra"mgam y a'd Prem Singh have published megaspore types recovered by them
‘smv'"mvatanoal seams of the West Bokara coal-field. Some coal samples fro.m
i dl#eren l‘;ield have been analysed by Uttam Prakash. He was successful in
Jha“lat?x?a .one unknown geam with a certain coal seam in that ares. A stu(‘ily
?):r:lieas;rftigraphy and palaeobotany of South Re;va G;on(tiw‘a.u:hht;,sa rb;::-: x::d:
an interesting study of the plants in the ¢
ot l:f‘,le }:}rl: a)“coﬁle:‘:e some evidence as regards the age of Parsora. beds which
?m.x l(til'g ute for a long time. A collection of plant fossils from Chine has been
. 11:{ dlsgut. by Hsu and Bose who have found a stem which they have named
WOl‘p: daites Saknii. Some new plants and two winged pollen grains have been
z:a;o:ered in the Permian rocks of Balt Range by Sitholey. Fossil algae from
the Salt Range have been studied by Rao and Varma.,
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) Jurassic: (About 1567 million years ago). A collection from Rajmahal,
Bihar, has revealed the presence of a male flower of Williamsonia which has
Peen namt?d by Sitholey and Bose as W. santalensis. A number of woods belong-
ing to copnfers and not known previously from Rajmahal have been studied by
Bhardwa.], who has described four new species viz., Tazevion rajmahalenase,
Mesembriozylon indicum, Cupressinozylon rajmahalense and Dedoxylon jurassicum.
Further st‘udy was done on Homexylon rajmahalense the problematical plant
first destfnbed by Professor Sahni, by Hsu and Bose. Some Coniferous cones
from Rajmahal were studied by Bose who refers them doubtfully to Brachy-
phylll‘xm'. He has also published his studies on Bucklandia Sahnii, the stem
of Williamsonia brachyphyllum and on a foesil Cycadean stem. Studies made
by Shah on a Rajmahal collection show the presence of Ginkgoites, the fossil
representative of the living and famous sacred tree of Japan, Q@inkgo biloba,
for the first time from this area and he has also established the presence
of three. different bpecies. Yet another collection was studied by Mittre who
has published the presence of Charophytic remains and described male flowers
and f.emale cones belonging to Pentorylease, & new group of Gymnosperms
established by Professor Sahni. A collection from a Rajmahal outlier on the
eastern (foast. of India was studied by Buryanarayana, who has discovored a
new species of a Mesombrionylon, coniferous wood.

. .C’retacaoua: ( Aboat 125 million years ago). A very small collection from
Trichinopoly Cretacecus rocke has been studied by Varma who has published
the occurrence of an ‘'algal genus, Olypeina. discovered for the first time from
the Crfataceous formations. Thie is claimed to be e linking form between the
Jurassic and Eocene representative of this genus and has been named C. Sahnii.

Sah .;l'eruary: _( About 60 million yea:u ago). Further studies on Cyclanthodsendron
ahnii, a ?alm-llke plant now found in S8outh America but extinct in India, have
been'pubhshed by Surange as a joint author with the late Professor Sahni.
Btudies on & palm fruit made by Lakhanapal have been published. He has
named the new species as Nipa Sahnii. Btudies on the algal flora of the lower
Eocene beds of Nammal Gorge (Punjab S8alt Range) have been conducted by
Varn.:\a. _He has published three new species of Archaeolithothamnium; in another
publication ?19 described two new species of Mesophyllum. He has also recorded
& new species of Lithophyllum. TFrom the same area Rao and Varma have
published & new species of Solenomeris and have established its algal nature.
In 8 collection from the Intertrappean beds of C. P., Uttam Prakash has discovered
woods belonging to Euphorbiaceae and Anacardiaceae and also some palms and
fruits. .A collection from near Pondicherry, 8. India, has been studied by
' Ramanujam who has published & new species of Palmoxylon and two new species
of Mesembriozylon and has discovered many dicot woods, including that of Mango
also. Lignites from near Pondicherry were studied by Suryanarayana who has
reported poor preservation of the microflora. He has also analysed coal samplei
from Makum Coal-field, Assam with a view to correlate the coal seams and has
discovered in these plant fragments of angiospermioc nature.

Quarternary (About 1 million years ago). Lignites and clays from the
Quarternary deposits of Knshmir were studied by Dube who discovered spores and
pollen in them. He has made some ohservations regarding the climatic conditions
prevailing at that time in the Kashmir Valley.

Recent and present day: A study of the atbmospheric pollen of Uttar P.radenh
ia being done by Nair with a view to study the pollen flora of this Provinos nnd to
interprot them in terms of pollen production of the present flora and their flight in
the air. A collection of polien and plants of tho present flora is being mado by
Mittre and Nair.
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GROUP II. Results of the research work done under the various
research schemes conducted at the Institute.

1. Palaeobotanical investigations in relation to measurement of geologoical
age of rocks: In geology, groups of a certain type of individual come into being
at a certain period in the earth’s history and then they become extinct. Surpri-
singly, this phenomenon of extinction of individuals and groups has been found
almost universally widespread: This fact has lead to the discovery of certain
index fossils, i. e., these fossils indicate a particular age of the rocks for their
distribution on the land, thus making it possible for the palaeobotanist to separate
rocks of different ages or the land and water surface which was not contiguous with
that type of life-conditions. Dased on this principle this scheme tries to fix the
age of rocks of disputed Ages in India as accurately as possible. Onmue such attempt
to fix the age of the Vindhyan rocks of India has already been published under
this scheme by Dr. R, V. Sitholey and his co-workers. A preliminary investi-
gation has been carried out on various horizons from Simula Subathu area;
Darjeeling and Kashmir Gondwancs. The Infra-Korls have yielded some organic
remains which indicate its age as Permo-Carboniforous.

2. Scheme on the palaeobotanical investigations of Indian coals: 1In this
scheme is being studied microfossils of coal seams in India, on the basis of which
attempts will bo made to correlate various coal seams. Millions of years have
passed since these coal seams were formed and during this period there have been
many upheavals in the earth which have caused disturbances in the coal seams.
As a result, the coal seam may get broken from their main mass and may be shifted
downwards, upwards or laterally. If a coal field has suffered enormous disturbance
and for a number of times the directions in which a particular seam was running
changes several times and differently at different places thus, presenting a very
complex pattern for the geologist. Here the fossil contents can be of great help to
the geologist in tracing out the relationships between different masses of coal
geams- This sort of correlation of different seams often helps to discover the
untraced coal seams in that area. These studies can also point out the fuel value
of different coals. One such analysis of some coal samples from different scams
has been published by Dr. K. R. SBurange and his co-workers, wherein they have
been able to indicate the relationships and differences between certain coal seams
in West Bakare coal fields.

. 3. Research Scheme on Palynology: This scheme has been taken up very
recently and tho work has just been started. Under this scheme it is aimed to
build a plant and pollen herbarium and to study the fossil and recent spores and
pollen grains. These studies would form a basis for indentification of the fossil
spores and pollen grains, whereby a correct information regarding the affinities of
the:fossil spores and pollen would be possible. 8o far about 200 pollen slides,
along with & collection of 350 plants has been made. Besides this, a study of the
atmospheric pollen of the Uttar Pradesh is also in progress. A research worker
in this scheme has devised a pollen eatcher and a motor-driven electric blower
which would facilitate work in the study of atmospheric pollen. The pollen work
which is being done at the Institute would be of value in taxonomical studies of
the flora, interpretation of the pollen in the recent sedimentary deposits, studies of
the evolution of pollen aud phylogeny of modern plants, studies of hay fever
{(which is caused by certain types of pollen to which different people are susceptible),
studies of climatology, ecology, and plant geography, etc. Pollen studies could
also be of help to the honey industry and in various archaeological and geological

problems.



Gleanings

Chemistry: i .
Plant Phyeiology deT;::t;ieth!nent' in collaboration wivth the workers in the
tracers like C'* and P,,e;“" 1 de"’.‘of’ing the technique of using radioactive
photosynthesis. For this or following plant metabolic processes, including
tochniques are also bein purpose paper chromatography and autoradiography
electrophoresis appammg:lgpl}(})yed. . With the completion of the cold room, of the
apparatus like refrigerati nd the equipment of the low tomporature laboratory with
and other apparatusg t,hilgnl8 gnd other types of centrifuges, Warburg’s apparatus
culate bOdieslikev" e 0rator¥ ‘will be oquipped for the isolation of parti-

irus, mitochondria, microsomes etc; and for the study of thoir

bioch v y 1 8 nts @
t themical behaku

T, A8 We" as of enzymes which oceur in higher pla 1
microorganisms.

Plan H . .
used mainl;l::ry::}:i:z:. t:he. algae ‘C'hlonlla and Scenedesmus, which have boen
boen collected and thei:'n het“’ Bt\l(he.s in the U. 8. A. and other countries, have
conditions studiod. Thepf otf);.yr.lthonc ectivities under various onvironmental
kinds of algae as a food s l?as.l ility of using photosynthetic products of different
tropical countrios & ty l; st,fltute ls.qug 1.nvestigatod in U, 8. A. and Japan. For
temperatures of th pe of alga is required which can remain active at higher

e tropical countries, and whose "chlorophyll content is

somparatively low so that the ili
oo y can fully utilize the absorbed sunlight for photo:

. C. Bose’ i . .
ing an{mal tissue.s.l‘i:l::vlei::hl:-.;c” Recent investigations with highly metabolis-
the occurrence in them fr. ‘dney, hoart, and skeletal muscles have established
density of occurrence . of particulate bodies identified s mitochondria, whose
investigations on thin s“t‘Pl‘Opormo“.l to the activity of the organ. Staining
mitochondria bodies a1:: one Of.contract.ilefp]am pulvini have shown that in them
the highest in the main “‘l’c‘f“l‘ in pmporti'on to their contractile activity, being
of Phaseolus. These bo‘:lie:“::. o pudica and lowest in the inactive pulvinus
whose nature is still under inve:ti:::i;:?nhcal with J. C. Bose active substance

Cyto ies s .
produot!i'ong:fn;:;::;,t 'l"he Ineht('lte has been carrying out investigations on the
solecting out of the m:xtl,n :conomm 'plantl by X - ray irradiation of sceds and by
tion of Jut . ants those with desirable economic properties. By irradia-

e variety (Corchorus olitorsus) var. R. 26, now strain named Tall Mutant

with several deﬂll&ble economic Q be evolive wluch ha! 1e|named
T
p pel'tvleﬂ hlﬂ on l d,

I L. .

' Bram'c:::;::tl::d‘))xp;rments. have been [started since 1950 on Sesamum (Til) and

No. 16 Bubstantia,]. i n some.lrm(.imted Bengal Types of Sssamum e. g. No. 12 and

observed upto the thin:ire"e in yield of fruits and in weight of seeds have been

are being studied. Si .lgenex:sh'on. The yield of oil, their chemical composition

strains of B d. imilar significant inoreases in yiold are observed with some
rassica (Mustard), but they are still in the early stage of selection.

;odiuf'é'mﬁfﬁi @ nov matagenic agont, the f-ray active P, in the form of
Phosphorue "ltg n p osph?te solution, has been used to soak the jute seeds.
irradiation from I::ae fOleotwely lbsm:bed in the plant nuclei and the in situ. 8-
raised from such ¢ t,l(: a very effective mutagonic agent. Out of the plants
Tall Mutant, wh:r: :or::e::ed th'ﬁ. 1a few have shown the characteristics of the
Olitorius var. Chinsura green, entirely green, having the character of another
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It is a curious fact that during the past nine years irradiation of R28 with
eon mutant was obtained, This year the experiments are
seeds obtained from the P32 mutants and (ii) freshly
troated seeds. The group (i) are showing the morphological characteristica of their
parents and in (i) amongst other results from a treated tall mutant a Chinsura
green plant has come out. It appears that red coloration probably arises from a
single gene mutation which also affects other properties of the jute plant. The
relation between gene mutation and anthoeyanin coloration have been previously
studied in England and other countries in plants like primroses and sweet peas. A
line of investigation will be started soon in collaboration with the

X . rays, not a single gr
being repeating (i) with

gimilar

Chemistry Departmont.
{ The Report of the Bose Institute 1953-54 P 6-8]

Trace Elements in Soils: The Division of Plant Industry of the Common-
woalth Sciontific and Industrial Rescarch Organisation is continuing research in
many parts of Australia into "deficiencies of trace elements in soils. Similar
research is being carried out on traco oloment nutrition of animals. The results of
research so far completod suggest thatanu ndeveloped country can be vastly improved
wherover the rainfnil ia sufficient and where the country is not steep and inacces-

According to the research workers, there aro millions of acres in Australia

sible.
ed to bring the undeveloped

where one or more of the trace elements must bo us
country into produetion.

Australian Institute of Agricultural
Dr. J. Griffiths Davios said that of the total area of Australia, approxima-

or 600,000,000 acres, consisted of relatively well-watordd land and
t undeveloped. Assuning that half of

In his prosidontial address to the
Science,
tely one-third,

about 153,000,000 seres of this was at presen
the remainder could not be improved because of difficult topographical features,

urbau use, ete., Australia was loft with an area of 220,000,000 acres capable of
improvoment. Tho C.8. I. R. O. bolieves that trace elements will play an important

part in this development.

Sawdust as Mulch: Australian fruit-growers are uging sawdust as mulch for
apple treos with succossful results. An orchard in the Camden district, near Sydney,
reated wita sawdust last September, and the crop this year was good. The
district fruit officer at Camden, Mr. J. V. McGrath, stated that a dressing of
sulphate of ammonia had been applied at the same time a3 the sawdust, at the rate
of half a ton per acre. The mulched trees showed no ili-effects from the dry condi-
tions that prevailed {during part of the summer in the district, while trees on
sdjoining properties which were unmulched, were adversely affected by lack of soil

was t

moiature.

Fruits from the mulched trees were considerably larger and better coloured
than those from adjoining areas, and the trees themselves maintained & much
bot ter and healthier appearance throughout the season. At the end they carried
more and stronger lateral and leader growth than the unmulched trees. In northern
New South Wales some banana growers have also experimented with sawdust with
good effect. Banana - growing is increasing in that area. The total area under
bananas in New South Wales this year is 30,144 acres, the highest on record.
Previous highest acreage was 30, 144 acres in 1948. During the past two years 736
now growers have entered the industry, making the total now 4,987. Of the total
acreago, 26,000 acres are in bearing this year and organisers are getting growers
together to meet any marketing probloms that may arise.

Urea as a Nitrogen Fertiliser for Potatoes: A potato-grower of Echunga
district, South Australia, reports an apparent respouse from the application of
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Considering the month of January, 1956 as a whole, practically the rains
yurea in irrigation water for his potato crop. The urea waa applied just after lower- received happened to be sub-normal in the majority of the districta.
ing and during the formation of tubers. He dissolved 56 1b. of urea in 44 gallons of The noteworthy rainfalls and the zonal rainfall in inches are furnished
water and fed it into the intake side of a pump during the last 20 minutes of 8 below :~—

sprinkler run over one acre., This acre of land yield 495 1b, of table potatoes a8
againat 4311b. from a similar area without urea. The total yield from the treated J

Noteworthy Rainfalls
acre was 14'6 tons as against 12'7 tons with out wera. The results showed a 15 per ) y ]
cent. increase in marketable potatoes, 26 per cent. increase in oversize tubers, and T S
a 35 per cent. deurease in amall tubers.

Zonal Rainfall

Rfailrlz- | N Rainfall Depar-
a ame of for ture
Date Place _in Zone the from Remarks
inches I month normal
. [N R . N S - ! B i T TS ——————
Weather Beview — For Januvary, 1956 - .
12/1/56 Palayamcottai 15 oré 1o ~— 03 Below
RAINFALL DATA (m 1Noxms) _ , . normsl
13/1/58 Nagapattinam 1'6 ! East Coast 18 — 04 do.
‘ 558 |88 512 _| 85 |
1 _;,_‘ - <l & g ’_‘u‘é 3 E-.f R g 20/1/56 Madras {Nungam- 7 Central 31 ~— 1'6 Far below
[} ‘o ' o= ] . ]
Division Station 5@ gl g S. g8 .; 9 |Division.  Station sBE 49 § i:‘: pakkam) 20 normal
I i Hig &va| 3. 20/1/66  Madras (Meenam- South 7~ 02 Below
28R ] ‘, g5 R HE bakkam) 20 | normal
i : 1 | -'\" T . ]’- i L ! West Coast 01 ~ 03 Far below
North l| Madras ‘ | South l Madurai 12, +04r 6% 30/1/56 Kallakurichi 10 normal
M - . P 06 ' — 20 i : . .
O akkam)| 13 |—01| 13 | Kolpettit 07 — 08| 01 30/1/56  Palghat 1o | Hille 8 — 10 Below
Tirur- | Palayam- | E ! .
koppam* 1'3  —03( 13 | cottai : 2'0 ‘ +13, 30
‘ Vellére - 08 1 —07, 08 i Amba-d * ‘ 32 1 — 03 ? 32 Agricultural Meteorology Section
| Gudiyatham®| 06 | —01| 06 samudram® ? Lawley Road P. 0., } C.B. M. & M. V. J,
East Palur* 11 1 —1'3| 1'1 | Weat Trivandrum | 0'8 {J. N, 08 Coimbatore, 9—2—1956.
Coast Tindivanam* | 1'6 |4 01| 1'6 | Coast | Fort Cochin \ Nil | — 09| Nil
Cuddalore 07 |—17] 07 Pattambi* | 02 |—0'1, 0-2
Nags- 1 Kowhikode | Nil  —02, Ni
pattinam | 26 | —01| 26 Taliparamba® Nil | — 02| Nil
Aduthurai* | 21 {+03| 2 Wynaad* Nil | — 08 | Nil
Pattukottai* | 26 |+ 04! 26 Nileshwar® Nil | ~—02 | Nil e L
Pilioode® Nil |— 08 | Nil Departmental Notifications
Central | Salem 03 | J.N.| 03 Mangalore  Nil |~ g-a I;x}
C°‘(’Zb§°6°). o1 |—08 | 01 Kankanady* | Nil [—0 ' Gazetted Service — Postings and Transfers
Coimbhatore Tr. |—06 | Tr. | Hills Kodaikanal k 19 |—181 18
Tiruchira- Coonoor* ‘ 26 | —117 28 Name end present post Posted as
palli | 06 |—03] 05 Ootacamund* 03 |~—06, 03
Nanjanad* i 02z |—05) 02 Krishnaswami, P. N., Assistant Aspistant Cotton Specialist, Tirupur
Cotton Extension Officer, Madurai,
Note :— T: E",}:‘;";‘glaﬂ)"lﬁl‘s‘:’(}{&’}; of the Madras Agric. Dept. Neelakantan, L., Assistant Asgistant Cotton Specialist,
J.N. - Just Normal. . Cotton Specialist, Koilpatti, Srivilliputhoor
. . Narayanan, K. T., Agricultural Assistant Agricultural Engineer,

The weather was practically dry in the first seven days of the month. In the . ! . . :
subsequent two days, mild scattered showers occurred in & fevg places in south Tamilnad. Engineoring Supervisor, Coimbators, (Research), Coimbatore
On 10—-1—1—19l56 13%3 lweult,he(; s again dry prno;ieall%' throughout the Ma(«iiras St?“;; Raghavan, A., Assistant Assistant Cotton Extension Officer,

Then on 11—1— ocalised showers were received in Travancore-Cochin and at & fe Ry s s
places in south Tamilnad. On the next day showers were fairly widespread in Travan- Cotton Specialist, Tirupur, . o . Mndfxrm
core-Cochin and somewhat localised in Tamilnad. Localised thunder-showers were Santhanam, V., Assistant Agsistant Cotton Specialist, Koilpatti
recorded iz;1 Tamill:md on 13'—~ll-(119 6. ll;‘:gmd_l«it—_l—wﬁ%{ to 25—1—1056, dboth dt‘hyl: Cotton Specialist, Coimbatore,

i ive, the weather was mainly dry ina o districte in Madras State. But during . . : .
;:;c:il:)lﬁ‘; umber of mild western disturbances were notioed with sno nc :ngpicuo““ change Sankaranarayana Reddy, N., Assistant Agricultural Engineer, Soil
in the weather conditions of the Madras State. On 26—1—1856 showers occurred at 8 Assistant Agricultural Engineer, Conservation Scheme, Vellore

few places in Tamilnad. The weather on the next day was dry. Again on 28—1—19068

4 Research), Coimbatore,
light showers were received in a fow places in Tamilnad. This sort of receipt of mild { )

scattered showers, at times of a highly lgcglised nature, in Tamiinad and Malabar an
South Kanara continued during the remaining three days of the month.
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Upper Subordinates

Name and present post

Posted as

Dorazswamx, G P. A. to D. A, 0
Cmmbntore.
Ganapathy, N. K., A. D., Uthiramerur,
Koyammu, K., 0il Seed Assistant,
Pilicode,
Kumaran, V., S0il Conservation
Assistant, Kangayam,
Krishnaswami Sarma, M. C., A.D.,
Natham,
Krishnamurthy, P. 8., A. D., Vegetable
Seed Stores, Madras,
Malathi, M., Botany Assistant,
Coimbatore,
Masilamani, 8., Conservation Assistant,
S8atyamangalam,
Mohamed Ibrahim, P. A., 0il Seed
Assistant, Nileshwar. I1.
Mobamed Sultan Mohidesen. A. D.,
Poonamallee,
Mohame.d G. Fathauddin, A. D,,
Kavaraipottai,
Natarajan, T. E., Tiruvettipuram,
Nalla Gounder, 8. C., Trainece in Soil
Conservation, Ootacamund,
Narayanan Nambiar, P, K., A.D,
Tirumalavadi,
Ummerkutty, 0. V., Coconut Nursery
Assistant, Nileshwar,
Pattabhiraman, R., Extension Officer,
Kangayam,
Pinagapany, N., P. P. A., Cuddalore,
Palaswami, K. K, A.D,, Devakottai,

Ramagubhu, G., A. D., Vilathikulam,
Rangaswami, 8., A. D, Tiruvadanai,

Raman, N. V., Special A. D., Ariyalur,

Ramakrishnan, C., Breeding Assistant,
Vegetables, Coimbatore,
Ramanarayana Menon, Analyst,
Coimbatore,
Samuel Joshua Moses, A. D,,
Sivaganga,
Sivasubramaniam, T:, Trainee in Soil
Consgervation, Ootacamund,

Extension Officer, Kangayam

Extension Officer, Tiruvannamalai
Coconut Assistant, Chowghat

A.D., Badagara

Coconut Nursery Assistant, Muthupot

A. D., Poonamalee

Asgsistant in Plant Physiology,
Coimbatoro

Special A. D., Ootacamnnd

0il Seed Assistant, Pilicode

A. D., Kavaraipettai

A. D., Vegotable Sced Storos, Madras

Chemistry Assistant, Palur

Soil Conservation Assistant, Kangayam

Coconut-Nursery Assistant,
Adirampatnam
Coconut Assistant, Badagara

A. D., Peravurni

A. D., Cuddalore
Extension Officer in Agriculture,

Devakottai
A.D., Abiramam

Extension OMcer in Agricultural,

Tlruvadanm
Breeding Assistant, Vegetables,

Coimbatore
Chemistry Assistant, Coimbatore

Coconut Nursery Assistant, Tikkotti
Lxtension Officer in Agriculture,

Kalayarkoil
F.M,C.F,, Coimbatore

Departmental Notifications 89

Name and present poat

Posated as

Subramaniam, M., Trainee in Soil
Conservation, Ootacamund,

Shanmugheavelu, K. A., Extension
Officer, Tiruvannamalai,
Thomas, N. K., P. A,, to D, A. O,
on leave,
Thiyagarajan, N. M., Assistant in Plant
Physiolegy, Coimbatore,
Thiravenkataswami, K. R., Trainee in
Soil Conservatjon, Ootacamund,
Venkataraman, N., Asgistant, Winter
Cambodia Scheme, Coimbatore,
Venkataswami, B., A. D., Cuddalore,
Viswanatha Shotty, B.,
Research Student,

Vedachalam, C. D., Trainee in Soil
Congervation, Ootacamund,

A.D., Dbarmapuri

A. D,, Uthiramerur

P.P. A., Entomology, Tellicherry
Chemistry Assistant, Coimbatore

Soil Conservation Agsistant, Ootacamund
Cotton Assistant, Aduthurai

P. P. A,, Entomology, Cuddalore
Agsistant in Millets, Coimbatore

Soil Conservation Assistant,
Satyamangalam

FIELDMEN ASSOCIATION, MADRAS AGRICULTURAL DEPARTMENT,
LAWLEY ROAD P. O., COIMBATORE.

The Thirtieth Annual General Body ‘Meeting for the year 1056 of the

Fie)Jdmen Association, Madras Agricultural Department, .Lawley Road P 0.,
Coimbatore held on 4-2-1956 under the Presidentship of Sri V Narayanan in the
Freeman Hall of the Agricultural College and Research Institute, Lawley Road
Post.

The following resolution was passed :

«It was resolved to submit necessary teprasentatxons to the amthorities
regerding the service conditions of the Fieldmen cadre and for the regularisation
of the emergency candidates now faced with discharge®*.

Office bearers for the year 1858:-

President : Sri M. Saravanabhavandam, Secretary : A. Adiapatham, Asst,
Secretary: N. R. Ramamoorthi, Committee Members: C.R. Ve§katar:fanan,
A. V. Krishnaswamy, §. Amirthalingam, P. K. Ponnusw;:y, :‘1:1: anam,
Balagangadaran, K. Ramachandran, Balakrishoan and M. Rangane .



> DISTRICTS
5.ARCOT ; COIMBATORE CROPS
' MALABAR, S KANARA £k COTTON , GINGELLY
RAMANATHAPURAM GROUNDNUY
TIRUNELVELI COCONUT
L e

A FACTUAL RECORD OF 2
SERVICE FOR REGULATED MARKE TN TNNAET

Review of the Activities of the Market Committees
during January 1956

fon I—lh: Qf t‘he seven Market Committees in the State, only
Mvtj m the districts of North Arcot, South Arcot, Coimbatore,
alabar and South Kanara continued to function actively, during

¢ e .
.he month. The activities in the other two Market Committees are
just now commencing,

" 1-2 The following progress was made by the Market Com-
mittees during th_e mouth in the matter of issue of Jicences under
Madras Commercial Crops Markets Act.

Bection 5(1) Section 5(3)  Weighmen Broker
A B A B A B A B

North Arcot Markert;‘ .
Committee .. 173 173 144 144 62 62
South Arcot Market
Committee 434 434 410
. . 410 381
Coimbatore Market %1

Committee 57 87 85
.. 5 85 92
Malabar Market " ’ ’
Committee ..o 137 137 432 432 109 109 4 4

South Kanara Market
Committee ... 86 86 ki m 34 34
Remanathapuram Market

Committee .o 2 2 3 3 —_
Tirunelveli Market - -
Committee . ,. 1 1 1 1 —
A: During the Month, B: Up to the end of the month from

January, 1956.
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1-3: The total volume of transactions in commercial crops
in 14 Regulated Markets in the State during January 1956, is

extracted below.

No. of Regulated

Crop Quantity Markets
7(:}’;81;;dnut Kernels 6,580 Tons 10
Gingelly 71 Tons 3
Cotton Kapas 470 Pothis 2
Cotton lint Nil —
Coconut Nil —
Arecanut Nil —
Tobacco Nil —

1I. Meetings: 2-1: The first meeting of thé Coimbatore
Market Committee during 1956 was held in the office of the Com-
mittee at Tirupur. Sixteen subjects were discussed at the meeting.
The following are a few important subjects discussed.

(a) Raising the minimum quantity from 20 maunds to
60 maunds allowed as a concession to petty dealers of
Tobacco as per by-law 21(i)b and 21(2) (b)

(b) Resolved to replace the word “fee” in the By-laws
by the word ‘‘cess”. »

(¢) Approval of the budget estimates of the Committee
for 1956.

9-2: No meetings were held in other Market Committees.

1IT. Quality Appraisal: 3-1: The South Arcot Markes Com-
mittee continued its work on the quality analysis of Groundnut
Kernels marketed in that district. A total of 257 samples were
drawn and analysed during the month from out of 4,057 lots com-
prising of 44,356 bags of Kernels. The details of analysis, which
may be of interest are extracted below:—

Villa- Virudha-

Particulars Cuddalore puram chalam Panruti

1. Dryage:

29, and below . 8 4 44 9

Above 2% and upto 3% .. 12 4 11 5

Above 3% end upto 4% .. 18 3 4 7

Above 4% and upto 5% .. 27 4 1 1

Above 6% and upto 109% .. 33 L] — 27

Above 10% ve 8 3 — 19
2. Total Refraction:

4% and below .o 8 10 19 685

Above 4% and upto 8% .. 55 11 41 —_

Above 89 .. 43 3 — 2
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.The total common refraction was below 4°; in 102 samples, &
to 8% in 107 samples and above 8% in 48 samples.

' 3-2: During the month 76 entrants were enlisted for the
Winter Crop Quality Competition in South Arcot District.

State Marketing Officer.

Quality Analysis of Winter Groﬁndnnts of 1954—’55 Marketed in
South Arcot District. — Objective Study conducted by
South Arcot Market Committee, Cuddalore

by

SRI K. V. NATESAN, B.sc. (Ag.,)
( Secretary, South Arcot Market Committeo, Cuddalore)

The objective study of the quality of groundnuts marketed in
South Arcot District started from the 1954 summer crop soason in
five markets of this Committee, was continued in the winter crop
(rainfed crop) season also.

Review of Summer Crop: The total arrivals of groundnut kernels
marketed in all the five markets during the summer crop seasou,
where the analysis was done, amounted to 3,96,078 bags. 3,245
samples were drawn from 12,626 bags at random and analysed for
moisture, foreign matter and other detracting elements like
blacks, splits, brokens, nooks and shrivelled nuts etc. Studies
made in respect of variety such as * Spreading’ or * Bunch”
revealed that 98% of the quantity marketed were all of the spreading
type and only 2% of the “bunch type”. Methods adopted in
decorticating the groundnut pods were also studied with an idea to
see bow far machine decortication is adopted by ryots. This revealed
.that hand-beating the produce with sticks after moistening the pods
is still continued on a large scale and 53'5% of the produce marketed
were of the hand-beaten stuff only. Machine-shelled groundnuts
re[')resented. only 45'9% of the total produce marketed. Besides
;c:tlz, v:::e s;iealo:edgrougdnzt -holdings of individua.l ryots whose
and marketingyof than the interval ‘betv?een the time of harves{t
of tho procomis de c'rop were also studied. TFrom the analysis

g details, it was revealed that of all the markets,
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Vridhachalam had the lowest percentage of foreign matter and other
detracting components with minimum moisture in the samples as
against other markets, At Cuddalore and Villupuram the samples
analysed showed high percentage of both ‘ moisture’ and ‘refraction’.
Tindivanam stuff contained a bigh percentage of refraction with low
percentage of moisture, while Tirukoilur stuff contained high per-
centage of moisture with low percentage of foreign matter and other
detracting elements. The time lag between harvest and marketing
was very short in the majority of the cases and within two weeks
after harvest 78% of the total produce got marketed, and 20%
between two weeks and two months from harvest and the balance
of 2% any time later than two months. The poor economic condition

of the ryots of this district in general coupled with the lack of
staying power in holding back their harvested produce for a

reasonable period, due to want of facilities for storing and the
pressing need for money, have all been responsible for the rush of
produce to the markets soon after harvest.

Observations on Winter Crop: The following observations are
made in respect of quality analysis conducted during the winter
crop season of 19564—'66 in the markets mentioned above. Total
arrivals of winter crop from November 1954 to March 1955 amounted
to 2,70,816 bags in the above five markets. 2,573 samples
were analysed and quality factors determined as in the summer
crop season. Hand-beating with sticks of the pods has been
the vogue in the market areas of Vridhachalam, Villupuram and
Cuddalore. 92'2% of the samples, representing a quantity of 1980
bags at Vridhachalam, 77% of the lots representing & quantity of
1210 bags at Villupuram and 64'6% representing a quantity of 1505
at Cuddalore were hand-beaten. Machine-shelling has been more
popular among ryots in the market areas of Tirukoilur and
Tindivanam, only, where 67% of the samples representing a quantity
of 760 bags and 79% of the samples representing a quantity of 1229
bags were machine-decorticated.

Taken as a whole it was found that machine decortication was
only 44'7% in the rainfed crop season against 45'8% in the summer
crop season. Hand-beaten produce was 65% against 53'5% in summer.
A comparative statement showing the different percentages is

appended in annexure I.
The ordinary spreading variety (Local Mauritius) is the crop

grown in usually in the District. Bunch variety is grown only
in the market areas of Tindivanam and Vridhachalam,
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Statement No. 3 to 8%. It was 3'5% at Tindivanam, :
’ i - . rom o M . 3 8.5 a
R 2y ! groundnuts varled‘if»Q% at Cuddalore, 6% at Tirukoilur and A
?gg §§ TN O 5: 5 i at Vridhacha‘]am’ : :
SEEelotahb =3 : illupuram.
<3TEE 32 , Villupuran _ ted for 52:3%, (1285
2 go e iz Tindivanam accoun £
Sow ;’ ' Vridhachalam and. a quantity of 314 bags analysed 101’
@ %0 L0 @ - «’\Q . ‘@O, nt&iﬂlng . tween the
$ ‘Eg 23058 2?3 SI288Es g '8 bags) and 34'6% Ocohd 2%. From a comparative study be ceived
<7 a 2o28% A g moisture between 0 a crop it was found that the produce re is
. Pt ) i . i8-
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Splits and Brokems: Splits and brokens were large in places
where machine decortication is popular, eg. at Tindivanam and
Tirukoilur. In the majority of samples in other markels the
percentage of splits and brokens were at their minimum as could be
seen from the Statement III.

Nooks: The presence of nooks in the majority of samples was
within 5% range. However, a high percentage ranging between 5 and
102 was visible at Virdhachalam and Cuddalore. This is perhaps
due to beating the pods with sticks.

Shrivelled Kemels: High percentage of shrivelled kernels was
noticed at Tindivanam, Villupuram and Cuddalore while it was low
at Vridhachalam and Tirukoilur. Harvesting of immature pods due
to want of sufficient rains at the growing period is the chief cause for
such high percentages.

StaTEMENT V.

" VARIATIONS 1N HARVESTING
Months in which the crop is harvested, with number vf samples in each.

Name of Market November Decombor January February
Tindivanam ve 161 o ﬁTf T fﬂ 2
Cuddalore .e 260 103 G4 87
Tirukoilur . 126 : 210 40 .
Vridhachalam e e 127 625 .. ..
Villupuram 26 150 e 1

‘ Totad .. 693 - 1,206 151 110

P N . Total 2,169
Percentage .. 32:19, 553% % 06%

.. BrarExext vI.
Intervdl Bitween Harvesting and Marketing

Name of Within one Between one Betweon 2 One month
,\;" ket weék of week and two and 4 and more after

Ma harvest woeks woeks harvest
Tindivanam .s 8 28 24 243
Cuddalore .o 42 161 148 1569
Tirukoilur - 180 130 65 5
Vridhachalam .. e 27 105 820
Villupuram . 82 64 48 230
Total .. 212 410 380 1,257
Total 2,269

Percentage . 90% 18% 21% 62%

General: As in the case of summer crop the quality of kernels
was above average at Vridhachalam in respect of moisture and
refraction and good in respeot of moisture alone at Tindivanam, In
other markets the quality was below average and the incidence of
moisture and refraction was fairly bigh. liven though ryots as &
class in South Arcot District are poor as could be seen from the sizo
of their holdings, they have been told very many timcs that by
marketing wet and inferior stuff they will only lose heavily in their
income, yet they bring only wet stuff with 2% to 8% moisture.
‘Even educated ryots bring such bad stuff.  Not thab they
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COMPARATIVE STATEMENT OF
QuarITY AXNaLYsIS OF GROUNDNUTS 19054—1955

]
. Summer Crop Winter Crop...
Details 1954 - 19541955

“Total Arrivals to the Markets

where analysis was done . 3,606,076 Beags 3,'{0,816 Bags

p Samples analysed 3,246 Samples com- 2,566 Samples
2, Number of Samp y , nesryhe :
bags
Spreading Bunch 8preading Bunch
Variety .- 989%, 29, 99-79, 039
Decoration: . w20,
Machine-Shelled .. 9%, 29,
Hand-Beaten . 535;‘% 65'7%
Hand Shelled . 0'6% 0175,
Hand-beaten:
Vridhachalam .. 88'8% 92-29,
Cuddalore 0. T. . 70-09% 84:6%,
Tindivenam . 400% 21°09
Villupuram . 40°0% 77-0%,
Tirukoilur .e 20°0% 33-0%,
5. Variations in size of holdings .. They are mostly They are within one
_ within one acre to two-acre
range range
Early. Mid- Late. Early. Mid- Late.
season. season.
May June Sep. Oct. Dec. Jan.
Aug. Nov. Feb.
Harvesting Period:
Percentage of harvests in each of
the seasogns .. 30% 50% 20% 32:1% 55'3% 76%
8. Arrivals to the markets after .. 78% within 2 weeks 279,
20% within 2 months One month 219,
29, later After one month
2%
9. Moisture Variabions: .
Below 1% .o 3.42% 6'6%
Between 1—2% o 10-849%, 15-8%
Between 2—4% e 27-70% 396%,
»  4—0% S 21-70%, —
' B-—S% ve 6'8% m.e%
» 8—10% o 7°80% 1129,
Above 10% .o 5"0% 6'2%
10. Average Dryage:
Cuddalore o 5669, 459
Tindivanam . 3-889, 369
Tirukoilur .. 6'98‘;/0 6'0%
Villupuram o 6'320/0 859,
Vridhachalam . 3:30% 429
11. Total Refraction reduced to oom-
mon basis:
Cuddalore ' 10-07 51%
Tindivanam e 851 101%
Tirnkoilur . 3-01 509
Villupuram o 636 399
Vridhachalam .e 307 7%
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have not understood that by getting better dried stuff they will get

| price, but they probably imagine they can dupe the merchants
in tl@p manger.

)
m%

e for quality competition of groundnuts was submitted
t¥\and has been sanctioned for the year 1956~'56.

Crop and Trade Reports

Pepp nd forecast report — 1955 —’56 — Madras State: The area
5t:h December, 1955 in the districts of Malabar, South Kanara
a?:;ma;pti at t"l23,g.ﬁ(:st(a}cres (105,000 acres in the Malabar district,
. 15, a digtrict an acres in the Nilgiris district), Compared
-wgith the dcrea of 119,350 acres (101,900 acres in gMa.hs\ben- 17),300 acxr"e in
outh Kanara and 150 acres in the Nilgiris) estimated for the corres-
ponding period of last year it shows an increase of 37 percent. Tho seasonal
factor is estimated at 92 percent of the normal for Malabar district, 98 percent of
tho normal for South Kanara and the Nilgiria districts as against 92 percent of the
normal in Malabar district, 88 percent of the normal in South Kanara district and
normal in the Nilgiris district estimated for the corresponding period of last year.
On this basis the total yield is estimated at 9,700 tona (8,150 tons in Malabar
district, 1.640_tons in Squth Kanara district and 10 tons in the Nilgiris distriot ).
Compared with the yield of 9,200 tons (7,910 tons in Malabar, 1,280 tons in
South Kanara and 10 tons in the Nilgiria) estimated for the corres-
ponding period of last year it shows an increase of 54 percent. The whole-
sale price of pepper per standard maund of 82- 2/7 1b. or 3,200 tolas on 6-1-1966 was
Rs. 99-15-0 for Nadam and Vatakkan varieties, Rs. 111-}11-0 for Wynaad variety
E.t, Kozhikode, Rs. 122-10-0 at Tellicherry and Rs. 117-9-0 at Mangalore.
omppln:id with the prices in corresponding period of last year i. 6., those which
%rev:;: ed on 8-1-1955, these prices show a fall of 56 percent for Nadan and
atakkan varieties, 9'5 percent for Wynaad variety at Kozhikode and a rise of
181 percent at Tellicherry and 18'2 percent at Maugalore,

Ginger — Second forecast report —1955 —'56 — : T

under singer crop upto 256th December, 1955 in the D?strib:t,.adrc:t. l\%::i‘u.r.ai 'ﬁl:lsg?r“
South Kanara and the Nilgiris is estimated at 15,200 acres. Compare:i with the
arca of 14,880 acres estimated for the corresponding period of the last year it shows
an increase of 2:2 percent. Qompared with the average area of 13,450 acres for the
previous five years ending with 1954 - 55, tho present estimate reveals an increase of
13-0 per cent. A decreasg in area is estimated in the districts of Madurai and th

Nilgiris and an increase in the district of Malabar. There is no change in the tsree
gstnmatgd for South Kanara distriot. The yield per acre is expected %o be norma?
in the districts of Malabar, South Kanara and the Nilgiris and below normal i

Madurai district. On this basis the total yield is estimated at 5,430 tons of d ry
ginger qupare(} with the estimated yield of 5,310 tons of dry' ginger for t;y
co.rre.qpondmg pengd of last year it shows an increase of 2-3 per cent gCom 3
W}th the average yield of 4,689 tons of dry ginger for the previous five 3 oa pZFO

with 1Q5l—55. the present estimate reveals an increase of 16-0 per cent y Tl:s enh ‘?g
sale price of dry ginger per standard maund of 82 -2/7 1b. or 3,200 to‘la :'w bor.
tant mq.rket centres on 6-1-1056, was Ra. 76-6-0 for Chsrnsd‘ variet: * a 1;!13;_);):6
for ordinary variety at Kozhikode and Rs. 180-0-0 at Mangalorey C:;n d
with the prices for the corresponding period of the last yoar (i. e s—i-1955 ;;;re

prices show a decrease of 37 per cent for charnad variety, 3'8 pe;' cent f c)i vy
variety at Koghikode and an increase of 104'3 per cent at i&‘langalore. or ordinary

Figures of area and yield by districts are furnished in the statment appended

Cotton Raw, in the Madras Presidency: The recej
resses and spinning mils_in the Madras Preysidency f:o‘:lpf:t OSfo lgoleb COtltS;”:S at
13-1-1956 amounted to 81956 bales of 302-1b. The reoipts from 1;8 %mb er 519;,52
to 14-1-B5 of the previous year were 149439 bales. 197578 bales mainle ruary f
cotton were received at spinning mils and 724 bales were exported ¥, oi pres}:pl
5662 balcs were imported by sea mainly from Karachi and Bombay y ses while
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