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FACTORS AFFECTING THE SUSCEPTIBILITY OF MAIZE-GRAINS
TO THE ATTACK OF SITOTROGA CEREALBLLA (Ollv.} LARVAE.

M. A Wahis* M. A. Bhstti** and M. Shafiqre**

Susceptibility of eight maize coltivars was éompared with the
physical and chemical natuye of their grains. 03 or the suice
tibility variations, in the grains, were found to be due to the
moisture, protem and fat contsnts.

The effect of moisture and the protein contents, on the grain -
susceptibility to Sirotrogy cereaiella (Oliv.) larvas was, however,
opposite to that of the fat, which was negative. Based on these
Eunoluaions. the practical implications of these studies were also

iscussed.

INTRODUCTION

The susceptibility of eight maize cultivars to (be attack of Angoumoss
grain moth, Sttorroge cereclelie (Oliv.) was found to vary significantly from
3.05 to 5.41% (Wakla er gf, 1978) in the following order:

BS.I carly = B. 8.1V eaily = Soan T B.S. I late = Agaiti-72 =
Synihenc-55{ = Akbar ¥ MNeelam.

 The differences it the nsture of grains had been, in the past, considered
io bo the only basic cause of such variations (Gupta et al, 1970; Dobie, 1574;
Ortega er al, 1975 and Schoonhoven ef al, 1976). As none of these workers
have, as yet, sorted gt the collective role of all the components of grain-nature.
in maize, the present studies were imperative tu e taken up in’ this perspective.

Thus, & detailed study of the physical and chemical nature of the maize
eoltivars, under refersnge, was undertaken. The main aim of this attempt,
however, was to locate the most critical of the physical nod chemical links of
the grains with their suscoptibility and to guide the maize breeders, in the light
of these Bndings, to produce the genctic lines of more desirable characteristics.
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MATERIALS AND METHODS

The principal materials comprised eight maize cultivars, already reterred
to i the precéeding section. A dlean sample of each variety wag-pregondi-
tioned for 14 days ai 2% + 2*C and 63 + 5% R.H. and used in these tests.

The carbahydrate percentage was determined with the method used by
Fong ¢! al. (1953), whereas the moisture, protein and fat contenta were zatimated
with the methods recommended by A.0.A.C. (Anonymous, 1970}

The estimates Wore presented in the form of B multiple comparison of
their means with 95 % confldence interval (Table-1) and the significance of ihe
difference between them tested with the help of Duncan's Multiple Range Test
{Steel and Torrie, 1960). The correlation of various parameters was, where
possible, tested and the eolkective contribution of the grain components calou-
lated, mathematically. The final conciusions were, however, based on the
significance of the difference tetween the opserved and estimated values,

Tablel. A- - A Multinle Gomparisen of the means of welght loss and
the Physical nature of Mulze-Grains, from various varieties.

Physical Nature of Qrains

Wt. loss -
8. Mo. Vurintios (%Y No. of grains/ Colour of
: 30 grams grains
. b s
1. - B.S. | eaciy. 3.05 a 178.6 b Yellow (¥)
2. B8 IV early 1,18 a 166.2 a ¥
3. Soan 4.28 b I ‘White
"4, 7 BS IN late 4.43 be 196.0 ¢ Y
5. Agaiti-72 4.55 be 244.2 & Y
6.  Synthetic-551 4,62 be - 228.%  d ¥
B Akbar 4.73 hc -+ I Y
8. ¥

~ Neslam 541 ¢ W80 <
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Table t, B-A Multipie Compaiiton aof the means of weight loss and
the Chemical-nature of Malze Grains, from variaus varleties

Chemical Nature of Grains

We. Loss e e
Varieties Moisture  Carbohy- Fat Portein
- drages .
(% - (GR) (%) { %) {7
L1 . %% %M (2

BS. learly 305e& 10543 6806a 52 d . 13582

BS. IVearly 3,182 [0564 69.0 b 5.4l ¢ 1[3.64a

Soan 438 b 11,29 b &B.67ab 497 ¢ 1407 b
BS. HIlate 4.43 bc 11.35 b 68.27a 3.8 a 1512 d
Agaiti-T2 455 be .31 b 70,10 c 49 c 14.6 ¢
Syathetic-551 4.62 bc 1050 ab 71.43 a4.21 b 1464 ¢
Akba: 473 bc 11.38 b 6990 ¢ 419 b 1631 ¢
Nectam . 5.41 ¢ 11,0 ab 68.47ab 3$.86a. 1635 ¢

* w Significant at 5% and ** = Significant at 19, lovel. .

N. Be Any two means not ﬁav'u:_tg A common superseript are sighiflcanly dif-
erent at 5% lavef.of probability. '

RESULTS AND DISCUSSION

A go through table-1 shall reveal that the physical and chemics! nature
of the grains varied significantly from coe maize variety to an other. The
colour of the grains which was, except in case of Soan, yellow in all cases,
however, appeared {o be the only sxception.

A significant correlation of the moisture. fat and protein contenis
with the weight-loss would suggest that, of warious grain compooents sstimated,
these three contribute the maximum towards the susceptibility or otherwise of
A TRize variety 1o the attack of this past, durmg storage (Table 2.
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Table 2- Correlation Coefficient (r) betwaen the weight loss and
other Ghargcrers

5t. No, Characters - 1 2 a 4 5
1. Wt. log .

2 Moishar contents 0. 760

3 Carbohydrates (5.3035  0.128C

4. Rat _0.8387  -0.5766 -0.1437

3 Protein o846 06708 0.0558 -0.903%

. No. of grains 0. 6497 0.5954 0.6623 -0.3515 03100

* m Significant at 5% level,
8 _gignificant at 1% Jevel and a blank mMon significant.

A comparatively highly significant correlation of the protsin % of the
grains with the weight-loss would further suggest that the protein contents are
rather more important than the moisture aod fat cogteats in deciding the sus-
ceptibility response. A nogative cortelation of fats with the weight loss, how=
ever, suggests that the contribution of fat contents towards susceptibility is
opposite to that of the moisture and protein contents. To sum vp:

susceptibility ¢ % moisture o 5 protein o271 % fat.

Thus, the ultimate susceptibility of the maige grains to Sitofroga larvae
should ba due lo the combined impact of these thres fsctors (Table 3.

Table 3- The Observed and sstimated weight loss of different matze”
variesies, dwe to the attack of S. cerealella {Oiiv.), larvae.

Observed Estimated®

Name of Varisty Wt loss%, Wt lossig
B. 8. 1 early 3.05 3,33
B. 8. IV eary 3.18 3,35
Soan 4.28 4,14
B. 5. HI lats 4.43 5.03
Agaiti-72 4,55 4.27
Synthetic-351 4,62 4.32
Akbar 4.73 4.98
Neelam 5.4} 4.97

* w Values calculated with the regression equation :
Y =1 b;:& F baxy + byky; where, ¥ w Brwt. loss, Xy = % moisture,
Xy = % fat xy = % protein contents. '
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Tho teek of significant difference between the observed and cstimated
woight loas, tested with a Chi-square (Table-4), coafirms the above contention
and a value of 0.8934 for the correlation cocfficiant, suggests that these three
acconnt for about 905 of the susceptibility responssy, observad in thege tests,

Table 4-  The mognitude of @ combined-change and & mothemaiica! relotionship
between the molerure (24), far (xz) ond prorein (Xs) contents of moize grains
and the loss af their weight (y), due 1o the attack of S. cerealella (Oliv.)
farvae, during storage.

Estimates Values

Cocfficient of determination (R2)  ©.7983
Coaficiont of multiple correlation (R)0. 8934
NS
Chi-square G, 1944 _
Regression equaiicn Y=0.7458 x; -0.5217 xg ;0. 3483, -4.3834

N.S. = Noa-rignificant difference botween the observed and estimated values of
woight loss given in Table-3.

Although, the contribation of some other factors like that of the hard-
ness of pericarp could oot be tested for want of enough facilides, it may, on
the basis of the facts dicowssad, be concluded that THE SUSCEPTIRILITY
CHANGES REPORTED WERE DIRECTLY RELATED TQ THE MOI-

STURB AND PROTEIN CONTENTS AND INDIRECTLY TO THAT OF
THE FAT.

Thus, on the basis of thew conclusions, it could be suggested that the
breeders emiployed on maize tnprovement should develop aew lines which are
comparatively more rich in fat contents than those, in use today. This change
if posaibla would significantly reduce the susceptibility of the produced cul-
tivar to Sitotroga latvae.
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