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ABSTRACT

The metal Tb (I11), chlorosubstituted pyrazoles and their complex were used to study the plant growth regulators on
spinach. The spinach has high nutrinal and medicinal value. The growth parameters like germination, survival,
seedling height and root/shoot ratio etc were studied on the seeds of spinach at different pH. The results found were
used to assay the effect of complex, metal Tb (I11), chlorosubstituted pyrazoles as ligand and control solution on
Soinacia oleracea and the chlorosubstituted pyrazoles and pyrazolines compounds were tested against pathogenic
bacteria and studied their effect.
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INTRODUCTION

Vegetable plants and human being have unique akttip since time immemorial and they played vibd in the
human life People should consume several hundred grammesuaif-lphsed diet a day since it is a good source of
nutrients and dietary fibre. A plant-based diebeusing mainly on vegetables, fruits and wholergrai has become
one of the most important guidelines for loweritg trisk of human diseases. Therefore, need to weptbe
nutritive value of the final productsf vegetables planfThe important contributions of the nineteenth centu
experimental plant physiology to agriculture wascdivery that soil fertility and crop yields could mcreased by
adding several nutrients to the soil. Germinat®rmam economical and simple Method for improving tiuéritive
value and several studies have reported [1-4] highesls of nutrients and lower levels of antineitris in sprouts
compared to the ungerminated seeds. The derivativeklorosubstituted pyrazoles and pyrazolineshatayed a
crucial role in the history of the heterocyclic ofistry. Pyrazoles and pyrazolines have been syistigsvarious
methods [5-7].The pyrazoles derivatives are extemgi used in the field of medicine and agrochemistr
Chlorinated containing organic compounds have wuartmoactivities which render them valuable acthgredients
of medicine or plant protecting agent. Nailal [8] have studied the effect of binary complexe®oflll) with some
pyrazoles and metal, ligands and control solutiorgermination survival, seedling height etc.Brassica (Mohari)
and Trigonella (Methi) plants.Raoet al [9] were studied the antimicrobial activity of semyridine and pyrrole
derivatives of pyrazolo (3, 4-c) pyrazoles. Actif thiocyanates of titanium as plant growth regoits has been
reported[10]. The complexes of transition metals with bis-allgiourea and their herbicidal and plant growth
regulating activity are tested with Wheat and Culbanmby Deversket al [11]. Burghateet al [12], Ikheet al [13]
has observed the effect of chalcones and antibistigs on the chlorophyll content and germinatiérTioticum
aestivum andPhaseolus aurius. Also, the effect of substituted 2-Hydroxy ethg@inzene on the germination Gfcer
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arientein has been studied by Wagtal [14] at different §. Reddyet al [15] have been studied the effects of cotton
ginning mill effluents on soil enzymatic activitiesd nitrogen mineralization in soil. The obsematof antifungal
and antibacterial activities on complexes show #ratmore active as compared to free ligand andlnretolved
[16,17].Studies on special structural requirement and cexapion as a possible mode of pesticidal actiore fzso
been reported[18]. The antibacterial activity of some new aminacid derivatives of 3-chloro-6-
methylbenzdp]thiophene-2-carboxylic acid have been studied bgddret al [19]. Dayalanet al [20] reported the
antibacterial effect on some of chlorocobaloximestaining axial substituted pyridines. The pharnuéical uses of
metal complexes have been reported by many wofRérs24]. Thakareet al [25] has been studied the effects of
some substituted pyrazoles on germinatiomiafssica compestris L. Some bivalent metal ions have been reported
to be useful in agriculture as plant growth reguisit Such a vast uses of lanthanides necessitatemating on
the study of lanthanides and ligands for studyirfte tgermination pattern.Since, chlorosubstituted
pyrazoles/pyrazolines have intense biological @&gtand since no work is reported on the biologaaplications of
binary complexes of Tb (lll) with L comparing with pure ligand, metal and control sohu distilled water
.Therefore, the aim of this work was to study tifeas of chlorosubstituted pyrazoles, trivalenttahdb (l1l) and
their complex on germination process and growtlulagrson spinach $pinacia oleracea) plant because spinach
have rich source of vit-A, vit-C, vit-E, vit-K, Mg, MnFoliate, Betaine, Fe, vit-B, Ca, K, vit-B, Folic acid, Cu,
Protein, P, Zn, Niacin, Se and omega 3 fatty acifsudy antibacterial activities of chlorosubstituted
pyrazoles/pyrazolines against gram positive andngreegative micro-organisms with the help of Agarllwe
diffusion method.

EXPERIMENTAL SECTION

Metal lons -The solutions of metal ions [Th (ll)] in the forwf nitrate of the concentration of 0.01 M were
prepared using double distilled water.

Ligands Used- Ligand — Ly Ligand — L, Ligand — L, Ligand — Is Ligand — L, Ligand — Lz, Tb (lll) - Ligand (L)
were used and prepared their solutions as 0.01M4rdioxane(Merk B.D.H. (Anala RyE).The applications of
complex, metal, ligand solution are studied by aligag it in proper solvent at desired’.pThe biological
applications are therefore, studied in aqueous unedit 4.5, 8.0 and 9.5'pThe following ligands were used in the
present investigation and they are synthesizechbyhk literature methods [26-28].

1) L;:3—(2—Hydroxy—3,5—dichlorophenyl)-4—anisoyl-5—f#ethoxy phenyl)-1—phenyl pyrazole.

2) Ly:3—(2—Hydroxy—3,5—dichlorophenyl)-4—anisoyl-5—(4tmoey phenyl)-1—-phenyh“—Pyrazoline.
3) L4:3—(2—Hydroxy—3,5—dichlorophenyl)-4—-benzoyl-1,5-hdipyl pyrazole.

4) Ls:3—(4—Chlorophenyl)-4—(3-Pyridoyl)-5-(2—hydroxy pkB—pyrazole.

5) Le:3—(4—Chlorophenyl)—-4—(2—Chlorophenyl benzoyl)-5-+H§&roxy phenyl)pyrazole.

6) L;: 3—(4—Chlorophenyl)—4—(2—Furanoyl)-5—(2—hydroxgpyi)—pyrazole.

7) L-Tb (1I).

Soil-The basic requirement for this experiment was $aittilized soil was collected from agriculturahth Stones
and other hard material removed from it. It wasitbend and filtered. Two parts of this finely posrdd soil was
mixed with one part of filtered pink stone sandisT$pil was then filled in two wooden trays havicgmpartments
of equal size. The soil in the tray was moistenétl water. Sowing of seeds was done in this sedradne hour.

Spinacia oleracea (spinach) are selected as plant system in préseastigation. These plants are ideal system to
study the germination and growth pattern. Furttiexir economical importance is reflected by its avidsed for the
vegetable purposes. Healthy seeds of spin&dndcia oleracea L.] of equal size were selected for same
germination were taken and thoroughly washed udouply distilled water. 100 seeds from these hgateds of
equal size immersed in tested solution 'd#5, 8.0 and 9.5 for about Six hours. These ssedked were taken out
of each solution. The seeds were sowed in the wotdgs in a row. The experiments were carrieddouing 15"
October-2009 to 1% November 2009; the wooden trays were kept under atmosphere pressure at room
temperature. Effect of the ligand, metal ion, commpsolution on growth of plants was studied atedéht p' 4.5,
8.0 and 9.5 the seeds being immersed in the solaticabout 6 hours. A controlled set was similag using
distilled water. Plant growth is decided on theiba$ measured average value of parameters suphrasntage of
germinations, survival, seedling height, shoot tengoot length and leaf area of young leaves coetpavith
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control system. The germination and Survival watedafter 3 and 10 days. After noting the survfathe plants,
they were taken out of the soil. The seedling he{ghot length/shoot length) and leaf area (widtHefagth) of
young leaf of survived plants were measured. Tlegame values of these parameters are presentedlénit, 2 and
3. The above compounds were tested against fideogahic bacteria for their antibacterial activitigsing agar

diffusion method.

Table 1.Effect of ligand, metal ion and complex on Ger mination, Survival, seeding height etc. on Spinacia
oleracea (L.) at 4.5 pH.

Effect of
Parameters Complex Metal General order of plant Growth regulators.
Control | Ligand (Ly)

(Tb (111)-Ly) | (Tb(I11))
%germination after 3days 48.00 63.00 51.00 49.0J0
% survival after10days 63.00 79.00 73.00 71.0D
Seedling height (cm) 2.25 2.40 2.35 2.34
Root length (cm) 3.98 4.05 4.03 4.00 L,>Complex >metal>control
Shoot length (cm) 4.25 4.45 4.40 4.37
Root/Shoot ratio 0.9364 0.9101 0.9159 0.9153
Width length of young leaf (cm 0.9607 0.9659 0160 0.9553

Table 2.Effect of ligand, metal ion and complex on Ger mination, Survival, seeding height etc. on Spinacia
oleracea (L.) at 8.0 pH.

Effect of
Parameters . Complex Metal General order of plant Growth regulators.
Control | Ligand (L,) TH (IIIp)-Ll) (Tb (1)) P €9
%germination after 3 days 51.00 65.00 55.00 54.00
% survival after 10 days 65.00 81.00 75.00 73.00
Seedling height (cm) 2.35 2.43 2.38 2.36
Root length (cm) 4.00 4.07 4.03 4.02 L,>Complex >metal>control
Shoot length (cm) 4.27 4.50 4.46 4.42
Root/Shoot ratio 0.9367 0.9044 0.9035 0.9095
Width length of young leaf (cm) 0.9647 0.9694 0863 0.9589

Table.3. Effect of ligand, metal ion and complex on Germination, Survival, seeding height etc.on Spinacia
oleracea (L.) at 9.5 pH.

Effect of
Parameters . Complex Metal General order of plant Growth regulators.
Control | Ligand (Ly) (Tb (I IFI))—Ll) (Tb (111)
%germination after 3days 52.00 68.00 58.00 55.00
% survival after 10 days 68.00 83.00 76.00 74.00
Seedling height (cm) 2.36 2.45 2.42 2.39
Root length (cm) 4.02 4.09 4.04 4.03 L,>Complex >metal>control
Shoot length (cm) 4.30 4.54 4.49 4.45
Root/Shoot ratio 0.9348 0.9008 0.8997 0.9056
Width length of young leaf (cm)  0.9726 0.9734 0B72 0.9637

RESULTSAND DISCUSSION

Plant growth is decided on the basis of parametech as percentage of germinations survival, segdieight,
shoot length, root length and leaf area of yowayés having high values compared to control sysignThe
germination was noted after 3 and 10 days. 2) 8akwas noted after 3 and 10 days. 3) After notirgsurvival of
the plants, they were taken out of the soil. ThedBeg height (root length/shoot length) and leedaa(width &
length) of young leaf of survived plants were meedu The average values of these parameters asenpeel in
table 1, 2 & 3. In the present investigation, effe the ligand, complex and metal ion on percemtaged
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germination, root length, shoot length (root /shato) and seedling height etc. have been studied. general
order of plant growth regulators found at differghiis as —

1) Ligand (L) > Complex (Tb (lll) —y) > Metal ion (Tb (lI1)) > Control (at'h4.5).
2) Ligand (Ly) > Complex (Tb (Ill) —ly) > Metal ion (Tb (Ill)) > Control (at'p8.0).
3) Ligand (L) > Complex (Tb (Il) —L;) > Metal ion (Tb (Ill)) > Control (at'p9.5).
Thus, at f§ 4.5, 8.0 and 9.5 Ligand {J.can functions as plant growth regulators.

Percent Germination

Seed Germination is one of the major aspects aftpdhysiology. To understand an actual developnierdn
organism one has to go through in its life cycl&anP development is a cyclic process. Germinatiegdsis a
convenient place to begin because seeds are guiescesting organs that represents a normal $iatlife cycle.
When the conditions are appropriate, the seedreriiéw its growth and geminates. Such an importaehpmenon
will be affected by different conditions. It wasaled from table 1, 2 & 3 that, the percent geation in all the
treatments showed increase than that of contrslifdd water).

Root length, Shoot length and Root/Shoot Ratio

Germination starts when the seed shows emergerase if growth, which begins with penetration of graldrom
the seed coat and end with the development of anot shoot system. The elongation of shoot axividl
emergence of radical. In the seedlings, the hypteare the first to elongate, pulling the cotyledand the
enclosed first foliage leaves up through the sbile rate and extent of elongation is subjected t@mraety of
controls, including nutrition, hormones and envir@ntal factors. The shoot apical meristem contairsmall
number of dividing cells that give rise to all d¢fet other cells and tissues in the primary shoaluding stem,
leaves, branches and flowers. The root apical teenisappears structurally less complex than the tshpial
meristem. Though the root and shoot development \sithin a fraction of time but the further devptloents may
vary according to the nutrients required for thead@ment of root and shoot independently. Theeefooot and
shoot lengths differ. Table 1, 2 & 3 clearly icafies that average root length in ligand, compléx(lll) at all g
increases over control. In table 1, 2 & 3, it iers¢hat in Tb (IIl) complex with Ligand—{). showed decrease in
shoot length but increase as compared to contrgd. dbserved that Root/ Shoot ratio is decreassoimplex (Tb
(ln-L 4) and ligand But it is increases for control. Themge in the growth pattern of root and shoot vestudied
by the proportional growth. The roots — shoot ragifbect the same and represent the developmenobinand shoot
simultaneously.

The pyrazoles and pyrazolines compounds have nmadligelues due to this interest to know their patal
activities. Presence of antibacterial agent isdatdid by the growth inhibition of the bacteriabgts and appearance
of zone by inhibition i.e. observes a clear zonemstthe growth of bacteria had not occurred. The afi present
study was to see the effects of above ligands hait tomplexes. The influence of halogen atom®rgfanic
compounds [29] showsn the biological activities. Antimicrobial actiyibf some bromo-benzothiazolo pyrazolines
studied by Bharat Kum4B0] they usecE.cali, S typhi, Saureus and B. subtilis as micro-organisms by agar cup
plate methog31] at concentration of 4@g/ml in solvent DMF using nutrient agar medium.

Table 4: Effect of chlorosubstituted pyrazoles and pyrazolines and their complexes on gram positive and
gram negative bacteria

Ligands/ complex | Antibacterial activity (zone of inhibition in mm)

Gram Positive Gram Negative

S.aures | B.subtilis | E.coli | Saeruglnosa | S.abony
Ligand (L) 13 13 12 14 15
Ligand (L) 11 12 10 12 14
Ligand (L) 13 13 11 16 15
Ligand (Ls) 12 16 12 17 14
Ligand (L) 15 15 13 14 12
Ligand (L) 11 13 13 16 18
Th (lll) - L, 13 12 12 12 12
DMSO(Control) -- -- -- - --
Chloramphenicol 20 27 20
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The present study shows, the antibacterial ac®itf all the compounds were against five differeigroorganisms
(i.e. S aures, B. subtilis, E.coli, P. aeruginosa andS. abony) by measuring the zone of inhibition on agar daiéhe
compounds showed the moderate to good activitynagaill the microorganisms in comparison with stadd
(chloramphenicol) it showed in table 4.

It can be observed from these results that compdawd shown positive bacterial activities againffexent
bacterial species, which are also known as hum#rganic bacteria. All compounds showed good agtagainst

P. aeruginosa, S. abony microorganisms and it showed moderate activityirey&. aures andB. subtilis and low
moderate antibacterial activities against oBlgoli. The Ligand (i), Ligand (Ls), Ligand (Ls) and Ligand (k)
showed good antibacterial activity against all mizganisms. The Tb (I1l) —Lcomplex showed the less moderate
activity with all microorganisms.

Thus from results of screening, it was observed tih@ most of the chlorosubstituted pyrazoles cmumps were
found more or less effective against the microoigras. Hence these compounds can easily be usethdor
treatment of diseases caused by test pathogensvbely they do not have any toxic and other sidecest

CONCLUSION

The seedling height (root length/shoot length) kad area (width & length) of young leaf of survivplants were
measured. The average values of these parametepsesented in table 1, 2 & 3. In the present itigaton, effect
of the ligand, complex and metal ion on percentsged germination, root length, shoot length (rebbét ratio)
and seedling height etc. have been studied. Tlhadig; has found high value for all these parametersfégrdit
p™. Thus, at f 4.5, 8.0 and 9.5 Ligand {J.can functions as plant growth regulators. Thegetr germination in all
the treatments showed increase than that of cofdisiilled water). The root and shoot lengths efifflt clearly
show in the Table 1, 2 & 3, the average root lenigtigand, complex, Tb (l11) at all'pincreases over control and
complex of Tb (lIl) with Ly showed decrease in shoot length but increasemapared to control. It is also observed
that Root/ Shoot ratio is decrease in complex (Tl ;) and ligand But it is increases for control. Froesults of
screening, it was observed that, the most of tHerasubstituted pyrazoles compounds were found noorkess
effective against the microorganisms. The Ligang),(Ligand (Ls), Ligand (L) and Ligand (k) showed good
antibacterial activity against all microorganisribe Tb (Ill) — L, complex showed the less moderate activity with
all microorganisms. Hence these compounds canyehsilused for the treatment of diseases causedcedly t
pathogens only.
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