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Statistical Assessment of Yield Loss of Sesamum {Jug id’
Insect Pests and Discases

M. MURUGESANY, N. SHANMUGAM?, P. P. VASUDEVA MENON®, A, ARCKIARAJ!
K. P. DHAMU® and M. KOCHUBABUS

Field experimenis were conducted during Monsoon 1976 and 1877 sezsons to

study the levels of incidence of pests and discases on sesame (Sesamum !ndicum),
the relationship of levels of incidence with yield loss due to pests and diseases. The

avoidable

loss in vield of sesame during monsoon 1976 and summer 1977 was 150

kg and 111 ka per hectare respectively  which worked out to be 40 per cent of avoi-
dable loss in sosame vyield, The multiple regression analysis of vield an ﬁiaaases s Hike
phyllody, Alternaria blight., powdery mildew and charcoal rot and incidence of: shoot
webber altack revealed thal the parlial regression co-efficients of sesame vield on nﬁ?l-
lody and charceal rot diseases were significant. One per cent incresse in thi incidence
of charcoal rot disease brought down the seseme vyield by 1.8 kg ;ﬁhu;e'as that of
phyllody disease reduced the sesame vyield by 8.26 kg

Crop vields are determined by the
combination and the interaction of vari-
ous factors. While some cannot be
easily controlled by the farmer viz.,
waeather, soil type, etc., some of the
othaer factors such as crop varieties, type
of cultivation, fertilizer inputs, plant
protection measures can be modified
and used at will. 1t is generally belie-
ved that incidence of pests and diseases
cause an appreciable loss of field crops
in India. Very little information on
estimates of such crop losses and due
to the incidence of pests and diseases
is available for most of the important
crops. 1herefore, an investigation was
carried out at Tamil Nadu Agricuitural
University, Coimbatore, to study the
levels of incidence of pests.and diseases
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on Sesamum (Sesamum. indicum), the
relationship of the "levels of incidence
with yield and the ‘avoidable vield loss”
due to pests and diseasep;.

Field experiments Hﬁ;ar& conducted
during the monsoon 1976 and summer
1977 seasons. In 1976, TMV 3:and Si
1740 varieties and during 1977, TMV 3
and Si 1855/1 were raised. Two plats
were raised for each variety, ‘one of
which was given the recommended
plant protection schedule as given in
Table | and the other was unprotected
and allowed to be affected by pestsand

. diseases under natural .conditions of

incidence.

Randomised Block design was sdo-
pted with 10 blocks. The gross plot
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TABLE- 1. Plant protection schedule adopted

in protected plols

tode of
application

Stage of
crop

Pesticide

Seed treatment Sowing 0.39% captan

Spray 40 DAS Endosulian o1
0.07% +Dithane
M-45 0.29

Spray 60 DAS Endosulfon at

0.079 + Weitable
sulphoar 0.29
(809 sulphur con-
tont at 1 kofha)

DAS — Days after sowing

size was (4.2 x 3) sg.m. The vyield and
other data on incidence of pests and
disegses were recorded from a net plot
size of 3.6 x 2.4 m*. Incidence of A/-
ternaria blight and powdery mildew
was recorded by computing the disease
index. In each plot 10 plants were
selected at random for evaluation of
disease intensity: In each plant 3
leaves from top, middle and bottom
were observed for leaf infection and
was rated on a score chart ranging from
0-8 moditying the mathod adopted by
MNatarajan et al. (1976)- The maximum
grade scored for each plant was taken
as the disease index of the plant and
the mean of 10 plants gives the disease
index of the treatment, Incidence of
phyllody, charcoal rot diseases and
shoot-webber incidence was worked
out as percentage of infestation to the
total number of plants in a plot. The
incidence of all the diseases except
charcoal rot was recorded 10 days after
the second spray, whereas the incidence
charcoal rot was recordsd 20 days after
the second spray.
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_ The analysis of data collected dur-
'ng each season was broadly divided
into (i) the mean incidence of diseases
and pests, (ii) assessment of yield loss
due to insect pests and diseases and
(iii) regression analysis to study ths
association of diseases and pests inci-
cidence with yield following the me-
thods suggested by Sether a/. (1971}
and Anonymous (1970), The analysis
of variance in original scale was carried
out in all cases except the following
situation: Percentage data in respect
of phvllody and charcoal rot diseases
which ranged betwsen 0 and 30 per
Cent A X 4 /2 transformation was
adopted and in other cases percen-
tage data angular tranformation was
followed (Gomez and Gomez 18786).
In as much as the same pests and dise-
a2ses were prevalent in both the seasons:
but in different intensities the multipla
regression equation of yield on inci-
dence of major pest and diseases haz
been worked out from the two seassans
data with the following variables:-

Y = Grain vield of Sesamum in kg/ha

Xy = Phyllody disease incidence (in
per cent)

X, = Alternaria blight disease inci-
dence (in disease index)

=. Powdery mildew disease inci-

dence (in disease index)

X, = Chearcoal rot disease incidencs
(in per cent) i

X, = Shoot webber pest incidence (in

per cent)

As the varieties did not show any
variation in diseases or pest incidencs,
the enlire data were considsred ae
drawn from the same population and
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therefore it was taken up in the regres-
sion as such without grouping.

RESULTS AND DISCUSSION /
~

i) incidence of pest and dise-
ases : Darta on the incidence of pests
and diseases during the two seasons on
the experimental Sesamum crop are
presented in Table Il. There was an
attack of shoot webber (Anrigasira
catalaunalis Dup.) Only during mon-
soon 1876 season the incidence was
significantly lower in treated plots than

-
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in untreated plots. There was no-inci-
dence of any insect pest dufing _su'mi'nar'
1977 season. The incidence of diseaso
like phyllody, blight Alternaria “sesami
(Kawamura Mohantis & Behera), pow-
dery mildew (O/dium spp) and-charcoal
rot (Macropliomina phaseolins - (Tassi)
Goid) for the two seasons revealed that
the protected plots mostly recorded a
low incidence of disease than the un-

treated plots, excepting ‘in' summer
1877. The incidence was not -signifi-
cant among the control and treated
plots for phyllody and Alternaria blight.

TABLE 1l. Mean incidence of pest and diseases on sesame during monsocon 1976 and summer
1877 seasons '

Monsoon 1978

Summer 1977

Pest or o E = c E

disease £ E = 2 = S
3 T g o 2 I TR R |
ce 2 = ¢ ° X .2 = s 2 © =
g 5 g = w a2 Fa o o = a
(=] O - owo® (&) =g O (= w o 5]

Phyllody .JX—P‘i,'i. 1.62 0.81 ** 0.12 0.35 JXx41)2 2.39 226 n.ss 013 —

{per cent) {2.12) (5-21) (4.60)

Alternaria

blight (dise-

ase index)  Original 3.1 1.66 ** 0.22 0.64 Original 2.85 8.80 ns 3.34 —

Powdery mil-

dew (disease

index) Original 5.74 3.02 =+ 024 0,70 Original 5.7 Z.63 ** 0,15 0.s4

Charcoal rot Angular 63,05 36,39 ** 2.87 8.33 /X41/2 2.54 ~1.86 % 0.21 0.62

(per cent) (79.45) (35.2) ' (6.95) (2.96)

Shoot webber . /X+1/2 2 40 1.63 #* 0,12 0.35 — no incidence af shoot webber—-

{per cent) {(6.26) (2.16)

(Figures in parenthesis refer to retransofrmed values 10 ariginal scale}

*  Signiticant a1 P = 0.05

®¥  Significant 81 P = 0.09

n.s Mot significant
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TABLE 1. Mean grain yield of sesame in kg/ha
ﬁﬂ_rie-t'ﬂ_.r,' Monsoon 1976 Summer 1977
Tf_emmaﬁm TV 511740 Mean TV, 511855 Mean
_-Cl:lnirul 135.0 192.4 165.7 2067.8 270.1 268.9
Treoated 272.1 280.0 2761 401.5 358.5 280.0
Mean 206.6 236.2 —_ 334.6 314.3 e
Source ’ F test 5.E. of mean c.D. F test S.E. of mean C.D.

(P=0.0%8) (F=0.05)

Treatments bl 10.25 28.74 ¥ 16.99 48.28
Varicties % 10.25 28.74 n.s. 16.77 —
Treatments X Varieties n.s. - n.s 24,02 —

14.5

C.V (%) = 17.93
®  Significant at P = 0.058
#%  Significant at P = 0.01
" 5. not significant

The leaf hopper Orosius albicincius
Dist. is the vector of Phyllody disease;
its incidence was not noticed during
the investigation. _Eel!a;rhmal Muruge-
san ef &/ (1973) found that the inci-
dence of phyllody disease in Sesamum
may be probably due to even a single
leafhopper coming from the source of
inoculum from outside the field that
had inoculated a number of plants in
the experimental plots where the popu-
lztion of leafhoppers was negligible.
Lawson er a/ (1951) found that Circu-
fifer repeflvs (Baker) flew in the crepu-
scular periods after sunset and before
sunrise since the temperature are mare
likely to be favourable above the thres-

hold in the evening. S

ii) vield loss dus to pests and
diseases : The mean grain vield of
Sesamum obtained in the two saesons
is given in Table 11,

C.V (%) = 23.40

L

The avoidable loss in vield of Sesa-
mum during monsoon 1976 and summer
1977 was estimated as 110 kg/ha with
a standard error of 14.5 and 111 kg/ha
with a standard error of 24.0 kg res-
pectively, which warked out to be 40
and 29 per cent of avoidable vield loss
in the two seasons.

Taking into account (i) the cost of
insecticides and fungicides used in the
plant protection schedule and (ii) the
cost of labour engaged for this opera-

tion, the following economics can be
worked out, The cost of spraying

worked out to Rs. 231/= per hectare.
Taking the price of Sesamum as Rs. 4/ =
per kg the expected net return on the
account of the use of recommended
plant prolection measures worked out
to Rs. 208/ = and Rs. 213 in monsoon
1976 and summer 1977 seasons.
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iii) Regression analysis of
yield on incidence due to pests and
diseases : The results of simple corre-
lation studies revealed that there was
significant negative correlations bet-
ween the vield and Alternaria blight
incidence (—0.3171*). yield and char-
coal rot (—0.6637*%) and yield and
shoot webber (—0.5143**). As these
simple correlations did not throw much
light on the yield which was jointly
affected by ditferent pests and diseases,
the multiple regression analysis was
carried out and the prediction equation
worked out The multiple regression
equation fitted for Sesamum yield with
five independent variables was
Y = 330.26—8.36 X,+49.23 X,—2.52

X,—1.80 X, —2.91 X,

The partial regression coefficient

with their standard errors, t values and

TABLE
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the standard partial regression . coeffi
cients are furnished in Table IV. * The
partial regression coefficients of . ‘yielc
of phyllody and charcoal rot dissases
were significant and negative, The re:
gression equation fitted had a R* valué
of 0.6330, which explained 53.3 peai
cent in the variation in yield. The mul
tiple correlation coefficlent R = 0.730C
was tested and found to be highly sig-
nificant. The standard partial regres-
sion coefficient indicated that the
charcoal rot disease had much negative
influence on yield followed by phyllody
diseases. One per cent increase in the
incidence of charcoal rot disease brou-
ght down the Sesamum yield by 1.8 kg,
whereas one percent increase of phyllo-
dy disease brought down the Sesamum
yield by 8.36 kg.

IV. Partial regression coefficients, standard partial regression coefficients., standard errors

and t values (n=40)}.

Standard partial

Partial Standard :
Variable regression error t value regrassion’
coefficient coefficients
Xy (Phyllody disease per cent —B.361 4.112 2.033%* -0.,285
Xy (Altarnaria blight disease index) 9.230 B.702 1.06% . 0.182
Xg (Powdery mildew disease index) —2.524 10.855 0,233 —0.030
X (Charcoal rot disease index) —1.804 0.450 4.007%* —0.846
Xy (Shoot webber incidence per cent) —2.914 4,638 0.628 —0.115

= 0.6330

Muiltiple correlation cocflicients = 0.7300%*

*  Bignificant at P = 0.05

*%  Significant at P = 0.01
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