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Studies on ‘the germinating Groundnut seed (TMV. 2)
in Red and Black Soils treated with Micro- Nutrients *

by
8. GOPALAKRISHNAN' and L. vmnmmmm

Synopsis : Biochemical studies on the germinating groundnut
seede raiged in the red and black soils treated with micro-nutrients
like borom, copper, manganese, zine and molybdenum made under
pot culture conditions are reported in this paper.

Introduction :  Biochemical studies on germination of seeds in general
and groundnut in particular have been carried out by various workers.
With particular reference to oilseed, Sahasrabuddhe and Kale (1933) had
studied the metabolism of fat in the niger seed. Asearly as 1842, Desaussure
observed the diminishing of oil during the germination of rape and hemp
seeds. Miller (1910 & 1912) found that oils in sunflower diminished as
germination progressed. It is well known that oil is split up into glycerine
and fatty acids, to start with and the fatty acids are further oxidised to
carbon dioxide and water. Synthesis of sugar from fat is also made possible
due to the common point of junction in the pathways of fat and carbohy-
drate metabolism. The chemical process of germination is obviously
different according as the seeds are starchy, proteinaceous or fatty. The
metabolic changes are likely to be modified under various factors obtaining
in soils during germination. Apart from the types of soils that contribute
to the fluctuation, the effect of added micro-nutrients that participate in
the characteristic oxidation-reduction mechanism of the enzyme system was
sought to be assessed.

Material and methods: Investigations were carried out under red and
black soils under pot culture conditions, Thirty-six earthen-ware pots
10" % 10" containing fifteen kilograms of soil of particle size two mm. were
utilized. There were six treatments in all wviz., control, boron, zine,
manganese, copper and molybdenum. Trace elements were thoroughly
mixed with soil and the soil was irrigated to a sticky point including that
of control. Copper, manganese and zine were applied as sulphates at the
rate of 10 Ib. per acre, boron as boric acid at the rate of 10-1b. per acre and
molybdenum as sodium molybdate at the rate of 2 lb. per acre. During
incorporation with the soil, micro-nutrient salts were ecaleulated on an
arbitrary basis of 30,000 pots per acre. The bunch strain TMV. 2 was used
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for the investigations and fifty seeds were weighed and dibbled in each pot, .
the day after the application of micro-nutrients. Ten of the .gerfnin&.f-ing-_
seeds from the pots were removed completely on the first, second, third,
fourth and fifth day after sowing and the batches were analysed for free
fatty acid content from the oil expressed out of these samples. Data were
also collected on the ether extractive, dry matter production, radicle length
ete., from the samples drawn on the second, fourth, sixth, eighth and tenth
day of germination. '

Results and discussion : The data of observation are presented in tables
Ito IV. The trend of the values against time is represented in different
graphs for free fatty acid, percentage of ether extractives, dry matter and
length of radicle (Graphs I to IV),

Tarre 1.

Length of radicle in em. (Average of 10 germinating seeds)
Dato of sowing: 15—4—1961. '

RED S0IL BLACK S0OIL

© = = 2 = o S s 2 =

Treatment + -+< + i

- = ey £ 3] L = & & £a
Control 024 4732 500 677 738 1-15 464 474 600 5'06
Boron 070 420 582 733 727 1'31 G607 417 740 G-17
fine 037 Hedl 570 547 643 003 §rdg 4-49 605 604
. Manganess 028 066G 438 605 720 1'28 G'BR G508 €71 567
Copper 087 1'80 540 44 8-hd 100 G458 627 G643 5095
Molybdenum 0-G8 4-30  4-42 721 7-23 1°48 7-40 542 586 i-30

Tanre II.
Percentage of Ether extrocts in Groundnut seeds TMV. 2 (Bunch)
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Treatment i - : ' ' -

1 I o1 ¢t @ @1 1 3

= — 21 &1 &1 = — £ €4 &1
Control 62-72 5023 15452 718 746 5335 3182 0-58 441 800
Boron 61'31 39'68 25°57 759 lil'ﬂ'l 7570 3581 1570 700 463
Zine 8704 3536 1309 916 10716 40°37 3080 12+09 708 G066
Manganose T8 4820 2740 1'88 782 4368 3398 12701 498 3-62
Copper - 7776 7370 19-12 937 856 866 3475 1478 662 " 10°75

Molybdonum -Bl"ﬂ] 41°37 1086 14-05 713 41+30 3395 11-81 9472 1838
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Tasre III.
Percentage of free fatty acids in Groundnut TMV, 2 (Average of I0 germinaiing seeds)
Date of sowing: 5—5—196]

RED S0IL BLACK SOIL

= £ s 8 § &8 =2 3 = §

Trestments i & N b b - i b by

- 6 L4 & & & & L d =
Contral o 4-98 85 426 555 443 247 274 179 1-76 2-96
Boron . 655 218 307 434 389 H60 292 10 1'85 330
Zine - - - 6'50 4'61 380 3'8B7 423 253 794 2056 214 340
Manganese 1008 1274 550 326 484 282 261 238 262 272
Copper 1891 1548 1161 370 714 296 269 254 468 568

Molybdenum 26°71 26717 1343 570 10077 2:01 276 311 366 571

TaisLe IV.

Percentage of dry weights

RED S0IL BLACK SOIL

: ®§ § & 5 § & & B E

Treatments & i -]-w i «% -'r "1" -t

E & @ 8 8 5 =2 5 8 5
{'Juntrp] 7830 5014 3522 2100 20°84 G452 4129 29'91  18'GO0 19°13
Boron O1-68 4796 40:20  21-50° 925'39 9910 4736 4039 . 2160 25-33
Zinc 75':?5 H025  A08T 2216 288G G3I6HT 4801 3084 1090 1772
Mangancse §2:00  44+70 8920 2700 1748 G452 4547 20080 2194 174
ﬂﬂppﬁl‘ 7528 4340 18068 2243 ' 2378 GE06 44°10 32'81 15716 2322

Molybdenum  ~ 8063 44°81  92'94 1034 21-27 OT'07 4424 32:06  16°42 1687

Free fatty acid: The free fatty acid content of cils expressed out of
samples drawn from the germinating seeds in red soil in contrast to black
80il has been remarkably high - nine, six and three times in the case of
molybdenum, copper and manganese treatments respectively. However,
neither boron nor zinc had any considerable effect or difference in free fatty
acid content between the two types of soils. The initial surge in the free
fatty acid content had a steep decline and the values got evened out after
the fourth day. There was also a tendency for a further rise afterwards in
the case of copper and molybdenum.

It is well known that the micro-nutrient availability is largely
controlled by soil pH (Sandal 1944 and Ignatifl and Page 1958) and with the
characteristic difference in pH between red (pH 0°5) and black (pl 8:8) soils,
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the miero-nutrients had been immobilised. 'L'hus manganese, ﬂ'np}}&r .ani']
molybdenum were somewhat effective in the enzyme activity in the germma-
ting seed and increased the oxidative. ra.nmd1ty (Bailey 1048). "Boron and
zine being amphoterie, they were not effective even in red. 50ils.

The rapid decline in the free fatty acid may perlmp_s'bs 'a'{'.trihu{'.ed “to
the preferential utilisation of unsaturated fractions of free fatty acids
during fat metabolism of the germinating seed. Thus the rapid decline of
free fatty acid in fat metabolism in germinating seed presents an interesting
feature and it is to be investigated alongside the duration of availability of
the applied micro-nutrients in the different soil types. It is also to:be
investigated over the respective saturated and unsaturated free fatty acid
units due to micro-nutrients applications.

Ether extractives: The conversion and utilization of oil has been quite
rapid as denoted by the deep decline in the ether extractive values and by
the eighth day it reaches the minimum level. There does not appear to be
much difference in the trend in the loss of oil in the germinating seeds, in
red and black soils. However, it may be observed that there is a slight
difference in the decline of ether extractives due to various micro-nutrients
in the two types of soils, though the effect is not the same, . Copper appears
to have a modulating effect on the decline.of ether extractives. The
distinetly high values of ether extractives in variouns treatments over control
on the second day of germination would go to show that the effect of
micro-nubrients in the nature of enzyme activity has effected the depletion
of carbohydrate reserves during respiration and this is significant in red soil.

Dry matter: The fall in the percentage of dry matter with the course
of time has been similar in both red and black soils although- there is a. shght
difference due to treatments, However, boron seems to have increased the
dry matter to a slight degree probably by increasing the carbohydrate
content.

Radicle Iength: The effect of micro-nutrients on the length of radicle
has been characterised to an extent by the role and funetion of different
micro-nutrients.  Zine and molybdenum, particularly the former has
accelerated in radicle growth. Tt is probable that zine as a member of
prosthetic group of the enzyme in the formation of indole-acetic acid, has
effected marked elongation of the radicl&

Summary and Conclusion :  Biochemical studies on the germinating
groundnut seeds raised in red and black soils that had been treated with
micro-nutrients like hnmu, copper, manganese, zine and molybdenum were
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}na_de unde; pot-culture conditions. The bunch strain TMV. 2 was used and
samples were taken upto ten days and the free fatty acids, ether extractives,
dry matter status etc. were evaluated. The availability of micro-nutrients
in red -soil rather than black soil was clearly indicated by the biochemical
changes in the germinating seed. An initial surge in free fatty acid content
due to molybdenum, manganese and copper in the red soil was remarkable
while boron and zine were not effective. The differential decline in ether
extractives due to various micro-nutrients was brought out.
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