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ABSTRACT

Thiosemicarbazides have found to contain antimiplantiviral activities against various virus, bteria and

fungi strains. The objective of the study was talptthe seed germination and physiological matusigge of

Trigonella foenum graecum and Brassica (L.). Efffect of various concentrations of jpicolinoyl-4-phenyl

Thiosemicarbazides on mitotic Indices in root tgl n Trigonella graecum and Brassica compesties studied.
Brassica plants have been the subject of much tiftdeimterest for their agricultural importanceSeeds used in
exacerbations, cancer and tumours. Roots emollg@rd diuretic, juice used in chronic cough and broat

catarrh. Trigonella foenum graecubalances blood sugar levels, and contains cholihéclvaids the thinking
process. Fenugreek has been the focus of sevadiéstconcerning the treatment of diabetes angtheention of
breast cancer. Its ability to balance hormone Isveids in treating PMS and menopause. Its antioxisialow

ageing and help prevent disease.

Keywords: chromosomal anomalies, mitotic index, Plant motp@y, Trigonella graecumand Brassica
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INTRODUCTION

Plant physiology is a sub-discipline of botany aoeel with the functioning, or phsiology of plants] [closely
related fields include plant morphology (structwk plant), plant ecology (interaction with the emwiment),
phytochemisry (biochemistry of plant), cell biolgggenetics, biophysics and molecular biology. Funelatal
process such as photosynthesis, respiration, gerednation, dormacy and stomata function aaddpiration,
both parts of plant water relations are studieg plant physiologists. The field of plant physiojomcludes the
study of all the internal activities of plants teashemical and physical processes associated ifeithd they occur
in plants. This includes study at many levels ofalsc of size and time. At the smallest scale
are molecular interactions of photosynthesis anermal diffusion of water, minerals and nutriem.the largest
plant physiology includes phytochemistry (the studythe biochemistry of plants) and phytopatholdthe study

of disease in plants). Germination is the procesaltich a plant grows from a seed. The most comma@mple of
germination is the sprouting of a seedling fromeadsof an angiosperm or gymnosperm. However, thatgrof

a sporeling from a spore, for example the growthhgphae from fungal spores, is also germinatlana more
general sense, germination can be simply anythipgreding into greater being from a small existeocgerm, a
method that is commonly used by many seed germimafsermination is the growth of an embryonic plant
contained within a seed,; it results in the formatid the seedling. The seed of a vascular plaatimall package
produced in a fruit or cone after the union of maled female sex cells. All fully developed seedsitaim
an embryo and, in most plant species some stofeoaf reserves, wrapped in a seed coat. Some piaotkice
varying numbers of seeds that lack embryos theseated empty seeds [3] and never germinate. Mestls go
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through a period of dormancy where there is noradrowth; during this time the seed can be safalysported to
a new location or survive adverse climate condgiantil circumstances are favorable for growthrrdent seeds
are ripe seeds that do not germinate because thegubject to external environmental conditiong gvavent the
initiation of metabolic processes and cell growtimder proper conditions, the seed begins to gemtmiaad the
embryonic tissues resume growth, developing towardsedling. Seed germination depends on bothnadt@nd
external conditions.

The most important external factor include tempemtwater, oxygen and sometimes light or darkisd/arious
plants require different variables for successéddsgermination. Often this depends on the indalideed variety
and is closely linked to the ecological conditiais plant's natural habitat. For some seeds, faire germination
response is affected by environmental conditionsnduseed formation; most often these responsestyges
of seed dormancy. Water is required for germinatidature seeds are often extremely dry and nee@dke in
significant amounts of water, relative to the drgight of the seed, before cellular metabolism aralvth can
resume. Most seeds need enough water to moistesetitls but not enough to soak them. The uptakeatsrvoy
seeds is called imbibition which leads to the swglland the breaking of the seed coat. When seedfoemed,
most plants store a food reserve with the seedh ssstarch, proteins, or oils. This food reserveviges
nourishment to the growing embryo. When the sedulies water, hydrolytic enzymes are activated witicak
down these stored food resources into metabolicabful chemicals [SAfter the seedling emerges from the seed
coat and starts growing roots and leaves, the isggslifood reserves are typically exhausted; a$ fhoint
photosynthesis provides the energy needed forrooedi growth and the seedling now requires a contissupply
of water, nutrients, and light. Oxygen is requitey the germinating seed for metabolism [6]. Oxygerused
in aerobic respiration, the main source of the leg'd energy until it grows leaves [7] .Oxygenais atmospheric
gas that is found in soil pore spaces; if a sedualiged too deeply within the soil or the soil iaterlogged, the seed
can be oxygen starved. Some seeds have impermsedtk coats that prevent oxygen from entering tlegl,se
causing a type of physical dormancy which is brokéren the seed coat is worn away enough to allosv ga
exchange and water uptake from the environment.peeature affects cellular metabolic and growthsateeds
from different species and even seeds from the sdam® germinate over a wide range of temperatBesds often
have a temperature range within which they willngieate, and they will not do so above or below thisge. Many
seeds germinate at temperatures slightly aboves@{16-24C) [room-temperature if you live in a centrally bexsh
house], while others germinate just above freezng others germinate only in response to altemstin
temperature between warm and cool. Some seedsrggamwhen the soil is cool 28-40 F (2 €Y% and some when
the soil is warm 76-90 F (24-32°C). Some seedsiregxposure to cold temperatures (vernalizatienprieak
dormancy. Seeds in a dormant state will not gertaieaen if conditions are favorable. Seeds thatlapendent on
temperature to end dormancy have a type of phygitdd dormancy. For example, seeds requiring tHd ob
winter are inhibited from germinating until theykéain water in the fall and experience cooler terapges. Four
degrees Celsius is cool enough to end dormanaynést cool dormant seeds, but some groups, espewitin the
family Ranunculaceae and others, need conditiomdecdhan -5 C. Some seeds will only germinate ralffiet
temperatures during a forest fire which cracksrtbeed coats; this is a type of physical dormaMyst common
annual vegetables have optimal germination temperat between 75-90 F (24-32°C), though many species
(e.g. radishes or spinach) can germinate at stgmifly lower temperatures, as low as 40 F (4°Q)s thllowing
them to be grown from seed in cooler climates. $tibwal temperatures lead to lower success rateslarger
germination periods.

Thiosemicarbazone derivatives have found applinatiodrug development for the treatment of centraivous
system disorders, of bacterial infection, as wellhaalgesic and antiallergic agent. Thiosemicanegz@re potent
intermediates for the synthesis of pharmaceutiodl l@oactive materials and thus, they are usechsixtely in the
field of medicinal chemistry. Moreover, thiosemigazones have found their way into almost every diraof
chemistry; commercially they are used as dyes,qgunaphic films, plastic and in textile industry. €wvhe years,
thiosemicarbazone derivatives have demonstratece wahge of biological activityiz. antimicrobial [8-9],
antitumor[10-11], sodium channel blocker [12], batiterial [13], anti-malarial [14]. Thiosemicarbde$ posses
useful pharmacological and corrosion inhibitiongedies. They have been frequently employed foigtrentitative
determination of inorganic ions [15-16]. Determipnatof adulteration and characterization are basethe analysis
of major compounds of the oils [17] . Thiosemicaidas have occupied an important place in drugstriguUse of
these compounds in organic synthesis has becotassioal strategy for the synthesis of severalrbeteles. Their
reactions with compounds containing C=0 and C=Nigsads an important method for the synthesis ofblgically
active compounds, viz triazoles and thiazoles. #ieb@inderstanding of their biological activity ca@ derived from
their oxidation mechanisms. It is widely acceptbattthe prerequisite for thio compounds to expréesr
physiological effects is through S-oxygenation. Themistry of hydrazine derivatives, such as thiusarbazide
and its hydrazones is of immense interest owinthéir wide synthetic and analytical applicationsl dological
activities [18]. Thiosemicarbazides and their datives display interesting biological activitiesycliuding
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anticancer, anti-HIV, antibacterial, antiviral aadtifungal. owing to their ability to diffuse thrgh the semi-
permeable membrane of celllines [19-25]. Due tdrthbundance in plants and ease of synthesis,ctaiss of
compounds has generated great interest for podbibtapeutic uses. These sulfur and nitrogen dbgands and
their coordination complexes have gained spectehtibn due to their activity against protozoaluahza, small
pox virus, fungi and cancer. Some industrially impant activities, such as anticorrosion and antifoueffects
have also been observed for these compounds. Thicedazide is a useful structural moiety that thaspotential
to display chemical functionality in biologicallycve molecules and optimization of this structgen result in
ground breaking discovery of new class of therapegents. Thiosemicarbazide (NH2-NH-CSNH?2) isgtmaplest
hydrazine derivative of thiocarbamic acid. The cluainbehavior of thiosemicarbazide is similar te &nalogue
semicarbazide, however is of greater chemical tiétgaf thione group as compared with that of&kefroup and is
responsible for more varied behavior of thiosenfiaaide. Among the increasing number of heterocliéur and
nitrogen containing compounds, being pursued i botustry and academia, thiosemicarbazide devesatare
also interesting targets for drug design. During plast few decades, interest has been rapidly gegpimi gaining
insight into the properties and transformationshidsemicarbazides and their derivatives due t@ dygpreciable
pharmacological activities . Significant biologiattivities exhibited by thiosemicarbazides andrttierivatives are
discussed below. Derivatives of thiosemicarbazided thiosemicarbazones have been found to havdlentce
antibacterial activities.

Brassicais a genus of plants in tmeustardfamily (Brassicaceae). The members of the gereisndormally known
axruciferous vegetablesabbagesor mustard plantsCrops from this genus are sometimes catleld crops—
derived from the Laticaulis denoting the stem or stalk of a plant. Demusis known for its
importantagriculturalandhorticulturalcrops and includes a numbervadeds both of wild taxa and escapees from
cultivation. Brassicaplants have been the subject of much scientifier@st for their agricultural importance. Six
particular speciesB( carinata B. junceaB. oleraceaB. napusB. nigraandB. rapg evolved by the combining
of chromosome§om three earlier species. In the division ohege number of plants in the plant kingdom into the
groups "monocotyledon” and "dicotyledon" all menshefBrassicare dicotyledonsSeeds used in exacerbations,
cancer and tumours. Roots emollient and diuraticejused in chronic cough and bronchial catarrh.

Trigonella foenum graecuimalances blood sugar levels, and contains choliniehwaids the thinking process.
Fenugreek has been the focus of several studieentng the treatment of diabetes and the prevertfdreast
cancer. Its ability to balance hormone levels &dgeating PMS and menopause. Its antioxidants sigeing and
help prevent disease. The plant has also been getblagainst bronchitis, fevers, sore throats, weuswollen
glands, skin irritations, diabetes, ulcers, anthatreatment of cancer. Some evidence suggestfethagreek may
also have other medical uses. It may reduce thauats®f calcium oxalate in the kidneys. Calciumlateoften
contributes to kidney stones. In animal studiesufgeek also appeared to lessen the chance ofopévglcolon
cancer by blocking the action of certain enzymes.

EXPERIMENTAL SECTION

The solutes used in the present investigation wgnéhesized by standard methods [26]. Taking e&& dealthy
seed of Trigonella foenum graecum and brassica estrips in petridishes. These selected seed wkesnically
treated with various concentration like 0.01 mofkg.006 mol kg, 0.008 mol kg and Control. The seeds were
soaked in chemical for 24 hrs. After that seedemgashed with bavistine and Dried on filter pa2&r.seeds of
both variety of were soaked on filter Paper and keygler observation for 48 hrs. for seed germimatRemaining
25 seed of both plant were sowed in soil pot amt keder observation for 48 hrs. for seed germmaith soil and
various stages of plant growth. Seeds of two viagedf Trigonella foenum -graecund Brassica compestries
procured. Chemical treatment of different conceaitrawere grow. For mitosis study root tips werdlemied in
carnoy’s fluid (glacial acetic acid 25% and abselaicohol 75%) After 24 hours of fixation root tipgere
transferred to 70% alcohol separately and storedrafrigerator. Acetocarmine squashes of root Wiese prepared
after hydrolyzing with 1N HCI, at 40°C for chromasal studies. Mitotic index was calculated using fibltowing
formula:

Total number of dividing cell
Mitotic Index = x 100

Total number of cells saed
(Dividing + undividing)
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RESULTS AND DISCUSSION

Table 1: Effect of different concentration of 14y picolinoyl-4-phenyl Thiosemicarbazides on seed gaination

Sr Concentrgtlon Plants under investigation  No of seeds taken Nseefl germinated % germination
No. | (moles kg)
Trigonella 25 14 56
L 0.01 Brassica 25 15 60
Trigonella 25 16 64
2. 0.006 Brassica 25 18 72
Trigonella 25 23 92 *
s 0.008 Brassica 25 24 96 *
Trigonella 25 22 88
4 Control g ssica 25 20 80
Mitotic Index

Table 2: The effect of various concentrations of 2y picolinoyl-4-phenyl Thiosemicarbazides on mitotidndices in root tip cell in
Trigonella graecumand Brassica compestries

) Dose Root Tip Cell Mitotic
Chemical compound Plant Mol kg™ Number of cells Number of Number of non- Ind
g A L ndex
observed dividing cells dividing cells

Control 152 30 122 19.73
Trigonella 0.01 142 19 123 13.38

0.006 140 21 119 15
1- Y picolinoyl-4-phenyl 0.008 172 36 136 26.47 *
thiosemicarbazides Control 156 32 124 20.51
Brassica 0.01 145 23 122 15.86
compestries 0.006 147 29 118 19.72
0.008 180 38 143 21.11*

Early attempts have been made by Betaal[27] to study the effect of tannery effluent on degermination,
seedling growth and chloroplast pigment contermnimgbean. Adhikaret al[28] have observed the effect of raw
sewage water on wheat. Poonam Varshney et.al tiserved the effect of cultural filtrates of certhingal species
on seed germination dfrigonella.[29]. The present study was conducted to evaliteffect of 1y picolinoyl-4-
phenyl thiosemicarbazides on the chlorophyll, cpat germination, dB. campestrigL.) andTrigonellahave been
studied.

Chlorophyll:

Chlorophyll biosynthetic mutants have always betlized in plant breeding due to the easily obedrphenotype
(white, yellow or pale green color due to lack/regl amount of chlorophyll pigments). Basically, agahe

smallest group of coordinating pigment moleculesessary to affect a photochemical act, the mosbitapt

pigments involved in photosynthesis are chloropaylll carotenoid. There are five types of chloroptiyl a, b, c,

d and e amongst which only a and b are presenigireh plants. Chlorophyll a appears blue greemrangmitted
light but reddish in reflected light and is thengipal pigment involved in trapping the light of vedength 670 nm.
Chlorophyll b is yellowish green in transmittedhtdgout reddish in reflected light and traps thédigf wavelength
645 nm.

Percent Germination

The effect of different concentrations ofylpicolinoyl-4-phenyl Thiosemicarbazides on gernimatpercentage, is
furnished in Table 1. The development of majestik iee from a small acorn requires a precise ajtiyhordered
succession of events. Starting from a single feetil egg, plant cells divide, grow and differertiatto increasingly
complex tissues and organs. These events alongtkeéih underlying biochemistry and many factorst teiher
impose or modulate on unfailing an orderly progmsshrough the life cycle constitute developmerd,, seed
germination. If any cycle can be said to have drtyegg in plants, the beginning would be germinatid seed. The
seed is a convenient place to begin because seedmii@scent or resting organs that represent maidmiatus in
life cycle. When the conditions are appropriate, seed will renew its growth and germinate. Suclngortant
phenomenon will be affected by different conditi®®. In case of Trigonella germination peregd for soil is
increased at 0.008 mol Rgpto 92 % and also brassica compestries germimagocentage for soil is increased at
0.008 mol kg upto 96%. Pre-treatment enhanced early germination of seeBsissica and Trigonella

Plant morphology

It is the study of the physical form and externtalicture of plants[31]. This is usually considedkstinct from plant
anatomy, which is the study of the internal streetof plants, especially at the microscopic levg][3 Plant
morphology is useful in the visual identificatiohmants.
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Morphological variation

Plants exhibit natural variation in their form asiducture. While all organisms vary from individual individual,
plants exhibit an additional type of variation. Wit a single individual, parts are repeated whicy miffer in form
and structure from other similar parts. This vaoiais most easily seen in the leaves of a plaotigh other organs
such as stems and flowers may show similar variafilhere are three primary causes of this variatasitional
effects, environmental effects, and juvenility.

Positional effects

Variation in leaves from the giant ragweed illugtrg positional effects. The lobed leaves come fthembase of the
plant, while the unlobed leaves come from the tbgthe plant. Although plants produce numerous c®piEthe
same organ during their lives, not all copies pheticular organ will be identical. There is vaigatamong the parts
of a mature plant resulting from the relative positwhere the organ is produced. For example, atongw branch
the leaves may vary in a consistent pattern altvegbranch. The form of leaves produced near the bashe
branch will differ from leaves produced at thedithe plant, and this difference is consistentrfdoranch to branch
on a given plant and in a given species. This diffee persists after the leaves at both ends obrdwech have
matured, and is not the result of some leaves bgingger than others.

Mitotic Index

Cell population growth occurs as cells pass throimggrphase and mitosis to complete the cell cyidlany cells

lose the capacity to divide as they mature or @\waly rarely. Other cells are capable of rapid defision. For

example, as plant roots grow, cells near the tighefroot, in the apical meristem, divide rapidypush the root
through the soil. The root cap detects the putiravity and directs the rapid growth of cells néwee tip. In general,
the mitotic index decreases with increasing digtanem the root cap junction. Cells of the root gaptect the root
and must be constantly replaced as they are dan@gecttaped away. The apical meristem, just benthathoot

cap, contains most of the root's dividing cellseféfore, cells in this area must complete the@alle often. Some
daughter cells become part of the root cap, ottéfsrentiate and elongate into primary tissueshaf root. If we

allow growing roots to take up a radioactive preourof DNA, almost all of the labelled cells lie timle meristem.
The mitotic index can also be used to quantifyedéhces in cell division when an environmental pester is

changed. Plants grown in space in microgravity dgdeater mitotic index than control plants growantlee ground.
In zero-gravity, the gravity sensing cells in tluotrcap are unable to send the proper orientaigmals. These
signals normally inhibit growth in cells that ar@ma distant from the root cap junction, and dirdongation of the
primary root. In the absence of these signalssdsdigin dividing to produce secondary roots, legdina greater
number of cells in mitosis. The nucleus is theanajte of injury caused by chemical compound imide variety

of plant. Thus cytological anomalies are consideasdne of the dependable measure for estimatmgffect of

chemical on immediate generation. Results in pteiseestigation revealed that higher doses oftaké chemical
concentration agent were significantly effective dausing the chromosomal anomalies.

1] In Trigonella foenum graceum highest mitotic éxd0.008 mol kg was 26.47 and the lowest mitotic index
observed under 0.01 mol kgvas 13.38.

2] In case of Brassica compestries highest mitotiex 0.008 mol kg was 21.11, while lowest mitotic Index 0.01
mol kg* was 15.86 as the dose of three chemical concinmtriatincreased mitotic Index was found to decrese

CONCLUSION

From the present research work, it has been fobatithel-y picolinoyl-4-phenyl thiosemicarbazides acts as a
good plant growth regulator for germination of seed mitotic Index.

1] In case of Trigonella germination percentdge soil is increased at 0.008 molkgvas 92 % and also brassica
compestries germination percentage for soil isdased at 0.008 mol Rgvas 96%.

2] In Trigonella foenum graceum highest mitotic éxd0.008 mol kg was 26.47 and the lowest mitotic index
observed under 0.01 mol kgvas 13.38.

3] In case of Brassica compestries highest mitotiex 0.008 mol kg was 21.11, while lowest mitotic Index 0.01
mol kg* was 15.86 as the dose of three chemical concimtristincreased mitotic Index decreased .
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