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INI'IYIDUAL AND COMBINED EFFECTS OF KRILAXYL AIYD GAUCHO
ON CHLOROPLAST PIGMENTS, RELATIVE WATER CONTENT AND
EARLY GROWTH ATTRIBUTES IN RICE SEEDLINGS, DURING
GERIVflNATION UNDER WET TREATMENT
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The present research work has been conducted to find out the effects of individual and incombination
seed treatments by Krilaxyl (afungicide) and Gaucho (an insecticide) on Rice (Oryza sative L.) cv.

Mangala under different exposure periods of 12,24,48 and 96 hrs respectively. Wet treatment ofboth
the pisticides had exhibited negative response on germination, early seedling growth, fresh weight
and dry weight at recommended, increased and in combination treatments of all the exposure periods.

Lower concentrations of lower exposure periods did not affect much on germination but, higher
doses of longer exposure periods delayed the germination of seeds. There is a drastic change in
chloroplast pigments (Chl. 'a', 'b', total qnd Carotenoids) and the percent relative water content(both
in leqves and seedlings) have been decreased along-with the increased concentrations by both the

pesticides over control. Calculated results ofvigour index and tolerance index have also been decreased

and the level oftoxicity have been increased at higher and incombination dosages ofall the exposure
periods. At longer exposure periods ofall the concnetrations, the ratio ofroot and shoot decreases

and the ratio of chlorophyll'a' and'b' increased significantly as compared to the control.

Keywords : Chloroplast pigrnents; Dry Weight; Early growth; Fresh Weight; Gaucho; Germination;

Krilaxyl; Relative Water Content

lnSoduction
Rice (Oryza sotiva L.) is the most important crop in the

world today. It is the major dietary staple food for a large

percentage ofthe world's population particularly in Asia.

One of the major cause for the loss of food productivity in

terms of quantity and quality is due to incidence of many

pests. For the control ofthese early pests, several ofthe
insecticides and fungicides applied to the seeds have been

observed to produce profound biological effects on

seedlings''3. Most of the pesticides are not highly selective.

Unfortunately, among several toxic chemicals, few are even

unknown or unidentified to the biota and high level of
pesticidal residues in food items are also ofgreat concerna.

Besides, other methods of pesticidal aplication,
seed treatments, seed dressings have also shown that, they
react with cellular constituents producing both germination

and physiological changes during early seedling groWhl6.

Present attempt has been underaken to study, the individual
and combined effects of fungicide (Krilaxyl) and
insecticide (Gaucho) on chloroplast pigments, relative
water content and early seedling growth of Rice (Oryza

sativa L.) cv. Mangala, during germination under wet

treatrnent.
Material and Methods
The seeds of Rice (Oryza sqtiva L.) var. Mangala was

procured from a V.C. farm, Mandya. Krilaxyl (a fungicide)
and Gaucho (an insecticide) were obtained from authorised
dealers, Bangalore. The seeds were separated for uniform
size, shape and color, which were used for germination
experiments. Prior, to treatment the seeds were surface
sterilizdd with 0.1% HgCI, for two minutes. 25 gms of
seeds were taken for each treatment and the seeds were
thoroughly mixed with prepared chemical slurry of
different dosages viz., recommended dosages (Iftilaxyl -
Tgms/kg and Gaucho - l0gms/kg of seeds), 25%o of the
above recommended,21Yo ofthe below recommended and

in combination of both the pesticides, 50% among
recommended dosages and kept for different exposure
periods of 12,24,48 and 96 hrs respectively. Then, the

seeds were subjected for germination usiirg paper towel
method. The seeds were germinated in distilled water as

control and replicated for 4 times.
On termination day (ISTA?) of the experiment,

the percent germination, length of radicle, plumule, fresh

weight and dry weight were recorded. Chlorophyll8. and

Carotenoidese and Relative water contentro ofboth leaves

and seedlings were estimated. Vigour index, Tolerance
index and Percent phytotoxicity were calculated by using

the standard formula prescribed by Abdul Baki and
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Andersonrr,. Turner and Marshal2, Chiou and Mullert3

respectively. All the tabulated data were analyzed using

Arithmetic mean and standard deviation of four
determinantsr4.

Results and Discussion
Effect'on Percent Germination (table l); The percent

gerinination recorded after 12, 24, 48 and 96 hrs in
responses to Krilaxyl and Gaucho treatrnent. The response

of seed germination to both the pesticidal treatments was

severely affected at higher and in combination treatment

of all the exposure periods, This reduction in the seed

germination was due to inhibitory action ofboth Ifuilaxyl

and Gaucho on metabolic activities. As compared to the

untreated seeds, germination was greatly reduced and

delayed by long-germ treatment of higher dose of both

the pesticides (48 and 96 hrs.). This was due to their

injurious action which disturb the osmotic relation of the

seed and thereby reduced seed germinationrs'r6.

However, the higher and in combination dosages

ofall the exposure periods produced much variation and

delayed the germination. The percent ofgerminating seeds

were affected and further growth decreased during long-

term treatment. But, the lower concentration of lower

exposure periods did not give much change on

germinationrT.

Elfects on Early Seedling growth (Table | : As the

concentations and duration ofthe treatment was increased,

the seedling growth was found to be affected. This growth

inhibition of root and shoot at higher and in combination

treatment during all the exposure periods indicates the

toxic effects ofboth the pesticides on cell division ofshoot

and root meristem as well as eleongation.

The ratio ofroot and shoot decrases as the dose

of pesticides increased suggesting, an inhibition of root

development. This indicates that, these concentrations

accelerated the growth of plumule, while affecting the

growth of radicle adverselyr&20.

Effects on Chloroplast Pigments (Table 2); Chlorophyll

content were greatly reduced at longer (48 & 96 hrs)

exposure periods of all the concentrations by both the

pesticides as compared to control2r. Even though, there is

an influence in increase of chlorophyll'b' over chlorophyll

'a' at higher dose of Gaucho and in combination dosage of
both the pesticides at all the exposure periods have been

recorded.
Some of the possible reasons for the decrease

in chlorophyll content may be due to the formation of
enzyme i.e, chlorophyllase, which is responsible for
chlorophyll degradation22-2a. Further, the Carotenoides

decreaies only at longer exposure periods of all the

conoentrations of Krilaxyl and combined treatmetns. In

case ofGaucho, it increased at longer exposure periods

of all the cnconcentrations.
Effects of Retative Water content (Table 2) : r0Vith the

increase and in-combination dosages of long-term
treatrnent, the relative water content ofboth leaves and

seedlings were significantly decreased, in both the

teatnents as comparedto control. This decrease ofreative

water content in leaves and seedlings was due to toxicity
of both the pesticides on membrane permeability and

increased resistance to water flow in the system. The level

of phytotoxicity was higher with increased and in-
combination dosages of all the exposure periods and

thereby affected the growth to greaier extent (table l).
Similarly, vigour index and tolerance index

(Table l) were also decreased with increase in
concnetrations of all the exposure periods over control.

Further, the fresh weight and dry weight Sable I &2) also

showed decline at higher and in-combination dosages of
all the exposure periods25.

To conclude, it is revealed that, the variation in
the concentrations ofKrilaxyl and Guacho, singly and in-

combinations during long term trreatment had the

inhibitory effects on germination, early growth, pigment

content and other parameters of Rice cv. Mangalar26. But,

loer dosages of lower exposure periods did not induce

much change on germination and early seedling grwoth.

In light of the present study, the higher doses of longer

exposure periods are not beneficial on germination and

subsequent growth of above cereal crop. Hence, the

farmers are advised to use only the advocated doses of
pesticides to their respctive crop plants.
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