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ABSTRACT

Thedemand of different kind of organic pesticidesisincreasing to control
pest born diseases in agriculture and to maximize the crop yield. A field
study was conducted with different pesticidesviz Endosulfan, Rogor indi-
vidually and in combination with Kitazin (Rogor+Kitazin) on Solanum
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melongena L (Brinjal). to find out their effect on growth, yield characters
and photosynthesis. Pesticides significantly influenced the plant growth,
number of branches, plant height, leaf area, number of flowers and fruits
were affected synergistically due to combined treatment of Rogor+Kitazin

than their individual treatment.

INTRODUCTION

Thejudicious pesticide use by timely applications
seemsto be sound and rationa approachin dleviating
pest damage and can be easily adopted as a compo-
nent of Integrated Pest Management (IPM) programme.
Thedemand of different kinds of organic pesticidesis
increasing to control harmful effectsof pests” and pest
born diseasesin agricultureto maximizethecropsyield.
Theeffectivenessof such chemicasfor controlling vari-
ous diseases in plants grown on the soils dependent
upon severa factorssuch astypesof plantsaswell as
the physico-chemical sbehaviour of the soilsviz. solil
texture, nature and extents of clay, minerals, organic
metter, pH, temperature, humidity, natureand extent of
solublesatsand exchangesble cations etc.

Someof the pesticides arereported to be beneficial
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for plantsgrowthif used at their lower concentration but
becomes phytotoxic® at their higher doses dueto the
changeintheadtivity of someuseful soil microorgenismg*s,

A lot of work has been done on therole of pesti-
cidesin providing protectionto plantsagainst weedsin
termsof cropyield®8. Only alittlework hasbeen es-
tablished ontheroleof pedticidesin affecting biochemicd
characteristics of the plant!®. In the present study work
has been carried out to investigate the phytotoxic ef-
fects causesby some pesticideslike Endosulfan, Rogar
and combi nation of Rogar with Kitazinonthegermina-
tion, growth, yield and presence of chlorophyll leve in
brinjal. Plant with aview to assessitsbehaviour inre-
gardsto find its optimum tolerance limit for healthy
growth of these plantsfor maximizing quality produc-
tion and to minimized therisk of pollution problems
posed by if in filed environment.
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Material and methods

Fieldinvestigation was carried out during kharif
season of 2008-2009 at the Research farm of Depart-
ment of Botany, KakatiyaUniversity, Warangal. The
trailswaslaidout in randomized block design with 3
pesticidetreatments, and untreated control, each repli-
catethrice. Solanumvariety GR wassowninaplot of
4.5X 4.8M withinter and intrarow spacing of 90X 60
cm respectively. Agronomic practi cesrecommended for
theregion werefollowed for raising the crop.

Theéeffect of pesticideson growth, yield and chlo-
rophyll content in Brinja were studied by growingin
fidldat variouslevel sof 2insecticides Endosulfan and
Rogor (250, 500, 750, 1000, 1500 & 2000 ppm) and
Rogor in combination with Kitazin (50+50, 100 + 100,
250 + 250, 500 + 500, 750 + 750, 1000 + 1000 ppm)
for differenceduration (i.e., 6, 12 and 24h). Plant with-
out the addition of chemicalswere congtituted asthe
control.

Healthy and uniform seeds of Solanummel ogena
L (Brinjal) were selected. Surface sterilization of the
seeds were done with acommercial Teepol (Reckitt
colman, India) for 15 min, 0.1% HgCl, for 2-3min.
followed by washing four timeswith steriledistilled
water to remove traces of HgCl.. Equal number of
seedswere sown in each row of field after the emer-
gence of seedling, thinningwasdoneto maintainthree
seedlingsand alowed to grow till maturity. Theentire
crop wasfor aperiod of 90 daysfrom date of sowing
totheharvest.

Thegrowth performance of the control and treated
sampleswere compared on thebasisof height of plant,
length of theroot, number of leavesformed, number of
flowers, number of petalsand sepals, number of fruits
for plant and sizeand weight of thefruit. Thedatawas
theaverageof threereplicatesand have been analyzed
gatigicaly.

Theestimation of Chlorophyll a Chlorophyll b. and
total Chlorophyll concentrationsweredonein matured
leavesby spectro ca orimeter following themethod de-
scribed™ of both control aswell astreated samples.
The datarepresent the average of threereplicatesand
wasrepresentedinfigures.
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In the control samplesthe germination percentage
was 95.0. Theeffect of different concentrationsof En-
dosulfan and Rogor individually and combination of
Rogor + Kitazin on the germination percentage was
mai ntal ned decreasing tendency asincreasing concen-
trationsover the control samples(TABLES1t0 3).

Plant height wasincreased upto 1000 ppmin En-
dosulfan treated seed and then therewasadecrease as
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increasing concentrations. Inal samplesof Endosulfan
treated seedstherewasaincreasein the plant height
over controls, exceptiondly in both higher concentra-
tions (1500 & 2000 ppm). Themaximum plant height
wasrecorded in Endosulfan treated seed at aconcen-
tration of 2000 ppm (60.75 cm). Decreaseintheheight
of the plant was recorded within Rogor treated seed as
their concentrationsincrease but when compared to
controlstherewasaincreasein plant height up to 750
ppm. Height of the plant wasa so decreased asincreasing
their concentrationsin combined treated sampl es of
Rogor + Kitazin. Un branched and stunted growth of
the plant was observed in combined treatment sample
of Rogor + Kitazin.

Average number of leaves decreased asincreasing
concentrationinall treated samplesbothinindividua
and incombinations, but in Endosulfan treated samples
therewasaincreasein number of leavesat concentra-
tionsof 1000 ppm and particularly in that concentra-
tion maximum number of leaves (65) wererecorded
compared to control and other treated samples.

Length and width of theleaf decreased anincreas-
ing concentrationsin al treated samples. Never these
less, in Endosulfantreated samplestherewasaincreas
ing tendency, maximum length (17.8 cm) and width
(14.3) of theleaf wasrecorded at higher concentration
(1500 ppm) of Endosulfan when compared to controls
(13.95 and 10.83 cm) and other treated samples.

Root length was decreased asincreasing concen-
trationsinall treated samplesof both individua s (En-
dosulfan and Rogor) and combined (Rogor + Kitazin)
but root system with elongated | ateral rootswas seen
at lower concentration (250 ppm) of Rogor compared
to control and other treated samples. Rogor in combi-
nation with Kitazin treated samplestherewasnoinitia-
tion of flowering at 500+ 500 ppm and still in higher
concentrations but in lower concentration of Rogor +
Kitazin (250 + 250 ppm), therewasafloweringinitia-
tion and formation of fruitswasnot seen.

Interestingly, number of flowers, petdsand sepals
dsovarieddueto pesticideinteraction. In control flowers
number of petal sinduced were 6. M aximum number of
petalsi.e., 8 was seen in Rogor 1500 ppm and which
werefused at thebasal regionwith 2 gynoesum.

In pesticidestreated sampl es average number of
fruits, fruit girth and fruit weight decreased asincreas-

ingtheir concentrations. Maximumfruit weight wasseen
in lower concentration (500 ppm) of Rogor (114.2
grams) treated sample compared to control and other
treated samples. Changein shape and size of thefruit
was observed by theincorporation of pesticides com-
pared to control. Remarkably therewas no absorption
of pesticidesused at lower and higher concentrationsin
thefruit. Fruitswith thorn wereformedin higher con-
centrations (1500 ppm) of Endosulfan.

Theamount of Chlorophyll wasincreasedin some
lower concentrations of Rogor up to 750 ppm, then
therewasadecreasetill in higher concentrations, when
compared to control (0.3733). Therewas adecrease
inChlorophyll bandtota Chlorophyll in plantsobtained
asther concentrationsincreasein Endosulfan and Rogar
+ Kitazin treated sampl es, when compared to control
exceptiondly therewasincreasein Chlorophyll ‘a’ con-
tent in both Endosulfan (750 ppm) and Rogor + Kitazin
(750 + 750 ppm) treated plant and then followed the
decreasingtrend.

Thetoxic effectsof pesticidesinHordeumwulgare
with chlorpyrifoson seed germination and growth has
been recently reported®”. Theresultsshowsthat at the
lower doses of pesticideshad abeneficid effect onthe
germination, growth and development in solanum
melongenawith fungicide™?, in Glycinemax with car-
boxyl and 24D13 4 and in Brassica nigra with
Kitazin®,

Marked reductionin plant height after treetment with
high dose of Dithane M-45 in Cyamopsis
tetragonol obal*® have been reported with Dithane M-
45. Enosulfaninduced branching variant wasreported*
in Cyamopsis. Our resultsof increased theroot length,
plant height at |ower concentration of pesticidal treat-
ment were coincided with thefindingsin Sorgamd.

All thetrestmentsresulted in better plant growthin
termsof plant height and number of branches(TABLES
1,2 & 3). Theplantstreated with Endosulfan wasdis-
tinctly superior than Rogor and in combination with
Kitazintreatments. The aboveresultswerein agree-
mentswith thefinding®® who suggested that increasein
plant growth of brinja after insecticidal treatment.

Fruitsof increased size and weight were also ob-
tained with pesticidesapplication. Similar resultswere
reported® after NAA + Endosulfantreatmentinbrinjd.
Increaseintheyie d of brinja with Carbaryl?! and with
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TABLE 1: Effect of Rogor on Plant growth and yield characters.

Number
of  Average Fruit Fruit
petals number girth weight

Average Average Average Number

% Plant - Root Stem number  leaf | eaf of

Concentrations Germi Height length girth

in ppm . Leaves/ length width flowers :

nation (cms) (cms) (cms) plant (cms) (cms) /plant & of fruits (cms) (gms)
sepals
Contral %50 54£50 120+ 45+ 250+ 1395+ 1083+ 7+ 564 6+ 13f5 10;:’-6
0.gss 01560 0.011 00833 00309 00651 00141 00157 0108 (og7 0214
250 oy 590+ 139+ 45+ 300+ 1310+ 105+ 7+ 56+ 5+ 1354 11i-25
0792 0039 0011 01354 03130 00230 00141 0157 00133 0.0313 ) o0
500 g 581+ 137+ 45+ 270+ 1253+ 100 7+ 57+  4: 147+ 11::-2
0992 0038 0011 0812 00410 0.0410 00056 00162 0.0132 0.0306 ;5.
250 gy 563+ 1254 43+ 270+ 120+ 100+ 6+ 57+ 4+ 130+ 95£45
0214 0029 0022 00812 01560 0.0410 00078 00162 00353 0.0304 ;o
1000 gy 540+ 113+ 40+ 220+ 115+ 95+ 6+ 57+ 3+ 130+ 1036
0853 0039 022 00842 039 00525 00769 00162 00092 0.0312 ) s
1500 o 522+ 105+ 40+ 200+ 113+ 88+ 8+ 68+ 7+ 13f5 97:‘5
0902 0019 0022 0468 00390 04320 1810 005 00172 § oo ) aaos
g5y 0019 0011 00468 00247 06553 00691 00182 0175 0375 10.748
Mean + S.E.

TABLE 2: Effect of Endosulfan on plant growth and yield characters.

% Plant Root Stem Average Average Average Number

Concentrations Germi Height length girth number |eaf |eaf of

Number Average Fruit Fruit
of petals number girth weight

in ppm nation (cms) (cms) (cms) LS?;??/ Iénngts? ‘(’(V:'n‘?"tsf)‘ fl%\iv;r:f/ & sepals of fruits (cms) (gms)
cotrl oso 0 120+ 45+ 250+ 1395+ 1083+ 7= . 6+ 13+ 100
0gs, 01560 0011 00833 00309 00651 00141 0108 0304 5,
250 o5 550+ 1L75 40+ 230+ 125+ 1067+ 7+ . 4+ 115+ 1007
0840 =0 0013 00872 0290 00249 00141 00144 00532 1,
500 g > 1000 4. 200+ 122+ 105 6+ o 4x  115: 130
016 Oacg 0012 00468 00413 00272 00135 00144 0532 o0
CIE R T N L
0995 : : : : : : : 0.202
1000 o5 07 g5: 45+ 650+ 137+ 100+ 6+ 6 5. 1388 1086
0o4s 0655 0011 07183 00385 03831 00135 00133 (5300 0345
1500 73 5330 82+ 35+ 300+ 178+ 143+ 4+ 6 2+ 125+ 5424+
Lz 0492 00145 02865 01133 00275 00353 00156 0029 0.950
2000 60 50£10 75+ 30+ 300+ 1152+ 911+ 2+ 6 2+ 10.3+ 30.2+
Lpig 0469 00148 02865 00532 00185 00182 00182 0233 0.283
Mean = S.E
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TABLE 3: Combined effect of Rogor +Kitazin on plant growth and yield char acters.

Average Average Average

Concentrations % Plant Root Stem number L eaf L eaf No.of Number Are Fruit Fruit
T Germi Height length girth of Lenath  Width flowers of Petals No. girth height
PP nation (cms) (cms) (cms) L eaves (cmgs) (cms) /plant & sepals Fruits (cms) (gms)
cotrg B0+ X0 120+ 45+ 250+ 1395+ 1083+ 7+ . 6: 130+ 000
0.1560 0.1560 0.1560 0.011 0.0833 0.0309 0.0651 0.0141 0.108 0.304 0.214
S0+50 5o 500+ 95+ 35+ 200+ 1098+ 91+ 5+ . 3+ 112+ 75;25
: 0.815 0.0188 0.014 0.0468 0.0945 1450 0.0137 0.0162 0.0325 0.412
100+100 712 405+ 95+ 35+ 200+ 1115+ 10.0+ 2+ 6 1+ 105+ 484+
' 0.265 0.0188 0.019 0.0468 0.0532 0.0272 0.0368 0.0078 0.0654 0.130
316+ 825+ 3.0+ 16.0+ 10.0+ 8.86 + 1+
250+250 505 0.294 0490 0.216 0.3546 0.3830 1.860 0.0078 5
254+ 55+ 26+ 16.0+ 95+ 7.7+ 1+
500+500 330 0.653 1.154 0.0161 0.3546 0.0188 0.1925 0.0056
254+ 55+ 26+ 12.0+ 91+ 76+
750+750 180 0.653 1.154 0.0161 0.1560 0.1850 0.2402
13.0+ 45+ 21+ 70+ 78+ 6.7 +
1000+1000 8.0 0.0304 0.011 0361 0.421 0.580 1.052
Mean + S.E.

Planofix? hasbeen reported earlier.

Quantitative estimation of total chlorophyll content
and carotenoid content carried out with the leaves of
plantstreated with the pesticides, reved declinein quan-
tity ismorein the combined treated plantsthan theindi-
vidual treated brinja, when compared to the quantities
intheleavesof untreated plants. Inthisregard Rogor +
Kitazin and Endosulfan are more effective than Rogar
pesticidesasevident fromthe Data(TABLE 1,2 & 3).
Thepesticidesareknownto causesignificant influence
on the photosynthetic parametersof different plant sys-
tan§23, 24].

The aboveresultswerein agreement with thefind-
ing?> 28l who suggested that X enobioticshaveinhibi-
tory effect on chlorophyll biosynthesis. Pesticideshave
been shown to increasethe chlorophyll content in may
plants, viz, Dimethazone?”, and Butachlor or
Pendimethalinin Riceleaf Butachlor in Ricé®. Inthe
present study theamount of Chlorophyll wasincreased
insomelower concentrationsof Rogor upto 750 ppm
which coincideswith aboveresults.

Inhibited synthesisand chlorophyll development with
increasein concentration of monocrotophusin Camel-
liasinesiswithxenobiaticsin Vignamungd®. Aliminium
toxicityinin Hydrilla verticillata have been reported.
Similar inhibitionin chlorophyll content wasobservedin
our results. Reduced the content of both coloured caro-
tenoidsand chlorophyll content by pesticidesin Radish

andflat sedge plantg*? hasbeen reported.

The present study showsdeclinein chlorophyll con-
tent, when compared toitsactivity in untreated leaves
might beduetoinhibited photo synthetic e ectron trans-
port®®Y or dueto non availability of ironfor the produc-
tion of chlorophyll precursor or duetoitsdirect inter-
ferencewith such processeswhereincorporation of iron
takes place in enzyme Porphyrin. Hence the present
study therelationship of pesticidesin both individual
and in combination was provesto be phytotoxic at dif-
ferent concentrations.
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