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INSECTICIDES RESIDUES IN RICE

K, RAJUKKANNU and P, DUHAIBI_AM?

Application of certain organophosphatic insecticides viz,, fenthion, phosphamidon,
monocrotophos, dimethoate, fenitrothion, phosalone. chlorpyriphos, methyl parathion,
dichlorvos-and quinalphos to rice (var: IR 20) at 0.05 per cent concentration 20, 35
snd 50 days after transplanting had not left any residues (45 days after the last spray)
in the hand pounded rice. The dissipation of fenthion and dichlorves was found
total as neither the hand pounded rice nor the bran and straw contained any amount
of residues. Although some of themy had left residues in bran and straw, they
we_re'faund well below the tolerance levals, The study has suggested that sll the
inse_mici&as tried in this investigation could be safely used for the protection of rice |

crop il used 45 days hefore harvast,

A wide .array of plant protection
chemicals are being used to control
pests attacking rice and owing to the
differences in the intrinsic’. physical and
chemical properties of the insecticides,
the plant factor " and environmental
conditions, the degradation and persis-
tence of each chemical on the plant
may vary. Hence the bioefficacy and
persistence of the plant protection che-
micals are total of the above mentioned
factors and a thorough knowledge on
their initial deposit, the rate of degrda-
tion and the terminal residues in the
harvested produce will help to under-
stand their efficient and economic use
in rice (var : |I. R. 20) as test crop
and certain organophosphatic insecti-
cides - (10) spray as freatments to
evaluate their persistence in rice plant.

WVIATERIALS AND METHODS

- A field experiment was conduct:d
in nee (var L1 20) at the Agricul-
tural ‘Reseerch  Station, - Bhavanisacins
with insecticides. The treatrments con-
cisted of 0.00vw spray of 10 different
crganophosphatic  insecticides.  The

insecticides were sprayed 20, 35 and
50 duys after transplanting. The treat-
ments were replicated thrice in a ran-
domized block design. The grain and
straw samples were collected at harvest
(45 days after ‘the last spray). The
grain samples were separated into
hand pounded grain and bran, The
samples were then analysed for the
residues of insecticides.

The samples were extracted with
acetone  and after  evaporation of
the solvent, the residue was disy
solved in hexane. The hexane phase
was then reextracted with acetonitrile.
The acetonitrile portion was evaporated
10 near dryness and redissolvad in 3:7
acetone-chloroform mixture and passed
through a column containing 1:1: mix-
ture of charcoal: celite and Mg0D. The
elutrd extract was concentrated and
mace toa known volume. From suit-
able aliquots, the residues of all the
insecticides  were estimated by the
meihod of Getz and Walts (1964), The
duiection limit ranged between ‘6 and
10ky and the sensitivity of the method
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or the different compounds ranged
between 0,03 and 0.10 ppm for a
sample size of 50 gms in the case a
qgrain and 25 gms in the case of bran
and straw. The recovery of the differ-
ent inseciicides in grain, straw and
bran ranged ' between 85.50 to 96.00
per cent,. The results were confirmed
by thin-laver chromatography technigues.

RESULTS AND DISCUSSION

*  Table 1 provides the values of in-
secticides residues found in  hand
pounded rice, bran and straw samples.
It is interesting to note that none of
the: chemicals had left residues in the
hahd pounded rice. In bran also ex-
cept phosphamidon, monocrotophos,
dimethoate, and fenitrothion, all the
others had left non-detectable residues.
Among the chemicals which had left
residues in bran, phosphamidon regi-
stered the highest concentration (0.10
ppm)followed by moenocrotophos(0.086
ppm) dimethoate (0.060 ppm) and fe-
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nitrothion (0,050 ppm). The residues
were all below the tolerance level (Anon,
1931). Except fenthipn and dichlorvos
treatments, all other chemicals had left
residues in straw samples, Like bran,
in straw samples also phosphamidon
had recorded the highest concentration
(0.18 ppm) of residues. This was
followed by monocrotophos, fenitro-
thion, dimethoate, chlorphyriphos, pho-
salone, quinalphos and methyl para-
thion treatments in the decreasing
otder.

Among the chemicals tried, only
fenthion and diehlorvos residues wera
not found in all the three samples viz-
hand pounded rice bran and strew,
This indicated that the degradation of
these compounds were quick and in
abeut 45 days the chemicals disappea-
red completely from the plant and
grain surface. Dichlorvos is a volatile
ccntact, poison and is 1000 times mor2

Table 1. Insecticides residues in rice, bran and straw,

sl. Chemical Dosg, MNo. of Interval Rasidues in ppm Tolerence javel
M. ‘% sprays between Hand liran Straw Rice Straw
. tast spray pounded
. and harvest rice
: (days) :
1. Fenthion . 005 3 45 ND D ND 0.1 0.5%
2. Phosphamidan it " . ME 0.10 0.18 0.06% A
3, Monocrotophos pr " o ND 0.686 0.5 A NA
1. DTmEthpaIEr ' il b s ND 0.060 10 ML A
P el 0.5 for sorghums
5, Fenitrothian: " " - ND  0.050 012  0005% NA
5. Phosalone ' " " " ND ND 0.060 NA NA
7. _ﬂlhl-t:rmb‘;:.riphus i v " ND ND 0.082 NA NA
o T 0.75%*
3, “Methylpdfdftion ., " " ND  ND 0.043 1.00* -NA
3,7 Dichi6kos o i o ND ND ND 1.00 Na,
10, Quipaiphos " "o " ND ND 0,050 NA A,

\D'~'Non*detectable ;-
¥ — Tolerdfice levels ostablished by CIB India.
v __'Talerance levels for other grain crops.
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than many. organophosphorus com:
pounds.. Further, the presence of mois
ture (morning dew) on the plant foli
age breaks down dichlorvos with the
formation of acidic products like dime-
thyl phosphoric acid, dichloro acetal-
dehyde etc. Therefore dichlorvos is
expected to degrade faster at field
canditions. Rajak and Krishnamurthy
(1974) observed that dichlorvos was
only adsorbed on the grain surface
when used as a grain surface used
as a grain protectant and had not
entered the grain.

Fenthion is a photosensitive com-
pound and degrades faster under
bright - sunlight, Therefore the obser-
ved quicker dissipation of this chemi-
cal in straw and rice grain might
be due to the photodecomposition
nature of fenthion.

In the case of phosalene, methyl
parathion and quinalphos neither the
hand pounded rice nor the bran had
recordcd residues. However, the straw
contained  residues. Chemicals like
phosphamidon, monocrotophos dime-
thoate and fenitrothion had left resi-
dues both in bran and straw although
the hand pounded rice did not con-
tain any residues. Murthy et a/., (1984)
reported that 0,059 spray of 0.5 kg
aijha dust application of quinalphos to
rice at the time of flowering had left
0.250 to 0.577 ppm of residues in
straw while in rice bran it ranged
between 0.039 to 0.076 ppm. Hand

pounded rice ‘did not contain any
toxic _residl.les of quinalphos. Their
resuits suggested that spraying or

dusting could be taken up even 10
days before - harvest and feed ths
straw to the cattle immediately after
harvest, Rajukkannu et a/, (1984) in
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their earlier studies observed that al-
though phosalone residues were not

detected in hand pounded rice of
IR 20, other varieties like Bhavani
and culture 658 recorded residues

to the level of 0.40 to 0.46 ppm in
hand pounded rice. This suggested
that the accumulation .of residues
varied with the varieties. From ‘their
recent studies(Rajukkannu et a/., 1985)
they concluded that 0.19%, spray of fen-
thion, fenitrothion, malathion and dus-
ting of quinalphos (25 kg/ha) at the
time of flowering or grain formation
required just 10 days as waiting period.
However quinalphos and monocroto-
phos applications required a waiting
period of 12 and 15 days respectively.

The present investigation revealed
that all the organophosphorus insec-
ticides tried in the studies had not
left any residues in the hand pounded
rice grain when used 45 days prior
to harvest. Although some of them
had left residues in bran and straw,
they were all well below the tolerance
levels and suggest that all the insce-
ticides tried in this investigation could
be safely used for protection of rice
45 days prior to harvest without any
residue hazard.
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EFFECT OF FOLIAR APPLICATION OF N, P, K AND S ON GRAIN YIELD AND
YIELD COMPONENTS OF CORN (Zea mays L.)*

C 5. KARGBOV

The effect of foliar application of N, P, K and 5 an

the grain yield and vyield

components of corn was investigated. The results showed that neither the fifteen
faotorial treatments alone nor all the twenty-eight treatments used had a significant

effect, (P <0.05) on the grain yield and yield componants,

Howsver, the grain yield

of the factorial treatments was positively and significantly corelated with seed - gize,
(P <0.01) and ear length, (P <0.05), but both yiald components did not significantly

influence grain vield,

Based upon these results, foliar application of micro-nutrienis on

corn 10 increass grain yields may not be warthwhila,

Although foliar fertilization consti-
tutes one of the many important
milestones in the progress of agricul-
tural crop production, it has been
used principally in cases requiring
quick recovery from a micro-nutrient
deficiency. Foliar application of macro-
nutrients either in single or complete
formulations, generally, has not been
widely investigated as a method of

fertilizing grain  crops to increase
grain vields. Results from limited
studies of foliar application of N and

or P on corn have been conflicting,
Some workers have reported yield
increases (Thomas, 1960; Singh and
Sarolia, 1970; Barel, 1975) while some
reported on yield increase (Schuma-
cher and Welch, 1970).
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