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ABSTRACT

TTe sifica and nitrogen contents of the dry weights of five maize varietes Oboeranpe, Abeleeki,
Chsomasa, Ewifompe and Abumi were desermined wsing the groviewetric pechod and Kjedaohis
miethod respectively to determine ke these affect the level of stembarer infextation in moize. The
ceperiment iwas conducted in the mafor amd minor plunting seasons. In the minoe seavam, the
stfica conterd of the stem ranged from 40% dry welght In Obaaranpe fe 053% ln Aburel. The
differences were statistically nov significans (P > @&058), Mgher percent sillce was recorded for
the different malze varieties in the major season. This ranged from 119% in Aheleekhi o L.58% In
Abutul.  The differences In the percent silica was statistically rot sigrificant (F = 0.03), There
sax o frfgph nepoiive correlotion befveen the pereent silica and the mumber of Tnfested plamis as
well ax the number of larvaspupoe per infested plast. In the milnor season the infrogen conlent
roiiged from .30% fn Abutui fe E68% fn Evwifowmpe whilse [n the mofor season & ranged from

0% In Abwiwi o 8.90% in Ewifompe, Stem borer infesiation :r_ppgﬂ?rd {0 correlate with nitrogen

content af the stem,
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INTRODUCTION

Maize, Zea mayr (L) is amacked by g mimber of
pests both on the field and in storage  Across
Africa, the mest imporant field pests of maize
plants are 8 complex of lepidopterous stem and cob
beorers belongang o the familics Moctuidas, Pyralidac
{Appen, 1970 Harns, 1%68; Atlnson, [%H0; van
Ransberg, eral, 1978) Crambidac sed Tonnesdae
However, the stemborers are more imporiant as
pests of maize than the cob borers. This 18 because
stem borers cause mare devastating damage to
matze plants than the cob borers.  Fovg stemborer
species ane-known (o cause signifrcant vicld losses
vy ez, These are the noctud moths Husseofo
fusca  (Foller), Sesamia rowagriosdes
sedanephage (Tams and Bowdon) and the pink
sielk borer Sesamie colnmivis (Hampson). the
pyralid Eldone saceharing (Walker) and the
crambid Chide afeniedius (Steand).

The development of phvtaphagous insects often
depends on the plivsical conditions of the plant. The

minecral contents of the soil mfluences the health
znd therefore the qualiey of plants as food for
herbivarous msocts, the exten of feeding and henee
the Bevel of damage caused i the plants.  Plants
grown om so1l coatmming all the metreenis necessary
for plant growth often influences the longevity,
fecundity and damage caused by ingect posts
{MNational Academy of Scicnces, 1964), Tayler ef
el 1952) recorded o higher surveval and growth
rates of the European comborer (sirinig mubilaliy
{Hobner) rearcd on maize plants growing on
complety nutrient dict than on NPR siressed plants
Tl resistance staius of dilferent plants o an msect
pest i deterrmined by sts suitability to sustam the
population of the weeet pesl. Scveral feajures of
thee Cieamineaw make them relabvely diffienlt fo
clww and silica-content of the plant s one-of these
features {Bermavs ond Berbehean, 1987). Silica
increases the Jardndss of plant  tissues and
intericres with larval borine and foeding (Djamin
and Pathak, 1967), Onher effcets of silice on boners
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such as small body size and slower rate of grenwth
have been reporied for Chife suppressaliy feding
on rice plants (Ukwungwe  and Orelebiv 445,
Ulewungwu, 19490)

The woeof fertilizess to mihimice plant mstrition often
eohances the longevity, fecundity pnd diamage
caused by inscets (National Academy of Scienoes,
196%). Cannan and Chrtega { 1969) relajed Ritregen
tertilizer to borer survival on com.

The objective of the study was 1o jesess the Jevely
of silica and nitropen contents of the stems of five
marze vaneties and how these influence the Jevel
of stem borer infestation

MATERIALS AND METHODS

Five maize varieties Uibaatanpa, Abeclech:.
[comass, Ewifompe and Abwtui were planted as
monoerops. Obastinpa, Abelechi and Okomasa
were chosen because they arg mmproved viinetaes,
with high vields and of betier miritional gualitjes.
Ewifompe and Abutui on the other hiand storg
bester. Some farmers therofarg prefer them to the
improved varisties. Each Plot measingd 3imox 3m,
with five rows 75cm apart and 3oem between tha
maize stamds with 2 total of 501 hills perpls There
were five repheates for cach maize variety, The
expenmant was thirefore arranmed in o Lasin SOuNg
design.  Fertilizer wag not applied 10 any of the
treatments, After gerihnation, cach pkant on gach
phot wis caredu by examined fortnightly for signs of
stem baror attack sich as frass, “deadhearts” anid
exit holes. The number of plants showing
“deadhearts™ i ench viFety were noted and the
means calculated Frass was looked ogt o twn
weeks after germination and exie holes were fookes
for & wecks after pormination. At harvist { 14 woeks
efter coverpenae, {WAE] the total mimber of plants
infested by stem borers for cach variety vas noged
by counting, The mean mumber of Faraepupme
per infested plant were also ealeutatod far gach
varety,  Data were collocted in both the mEjor
and mitssr scasons,

Thie-sterm of each maim ¥rrety was analysed fiog
silica and nitrogen content 42 dayvz afier
gevmmination. Picces of maize stem were ot fiom
five plants randomly selected from sach plot of
cach of the mmize varieties, put into labetiod

etvelopes and dricd in an oven m 80C firr 48 hipy
Purcentage nitrogen content of the stem pieces was
determingd using Kjedahl's method. Sileca content
analyses were done using the Gravimetric mithod.
Correiation cogfficients wera caloulated to esiablish
the relationship berween the porcent silion and
nitrogen content of the stem and the levels of stem
borer infi=station

RESULTS AND DISCUSSION

The: stem borer species that attacked the masze
plants during the study period wers Seramio
calamiiny | & nenagrieldes hotangphago
Fldana saccharing and Chils alenie{lus The
sbundaince of cach apcies. depended o the segenn
m which maize was sown and the weather
conditions prevailing duning the growth of the plant
With the exception of ¢ afenieliier. all the stem
borer specics attacked the maize plants during both
the major and minor planting seasons, € alemietho
however attacked the maize plants caly during tis
sCas0n major plakling season

Stem silica content

The silica cantent of the maize stem in all the
vanctes were lower in the minar than in the major
Plantmg season In the minor scasan, percenl silics
ranged from 044 in Obastanpa to 0.53 in Aburi
but the differences wore statistically not sygnificant
(P = 008) In the major szason, even though (he
silica content of the maire varieties ware relatively
greater thas those of the minor season {Takhles 1
end 1) the differences were statistically oot
significant (F = §67. P > 0.05) Maize varictics
thal cantaned greater amounts of siliey recorded
bvwer stem borer infestations Therg was o liof
negadive correlation between perceht silicn and tlyw
number of plants infested with' stem barars in the
different maize varictics (r= 0,843 | is therefore
Apparen that if there is a large stom silica content
it will render the plant less susceptible to the stem
borers leadg to 3 reduction in attack. The parcent
infested plants and the number of biving larvae por
item weve positively eorrclated (r =0 89) mplying
that the larger the number of living larvae, the
Brodter the percent deadhosrs

Tl variation m the silica content between the mjor
and minor seasons could be due to fhe different
growiisg conditions of the plasit in the 1wo seasons,
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In the major season, becawse of the sbundance of
waicr ovaslable to the plants they wera beater able
{0 absarh the muneral resources o the soil,
Howeverin the minor season, becawse of limited
watcr, the maize plands could not absarb the availabl
mimerals, incloding silich from the sl Although
the differcrcs mstem silica was nol sigmificant, it
miuzt be cmphisised that differcaces io stem silica
berwewer small, can mfluencs the level of stem boper
afack.  Abutui, which reeorded the largest stem
silica pomiond in both planting seasons also recorded
the least percent nfesicd plants (Tables Tand 1)

Manze vanehes that contained lower percent stem
silica had relatvely larger mumbers of infested
planis At harvest, inthe minor senson, Ewafompe,
with the least percent milica, harboured a mean of
1.6 larvaspupac per infestod plant whilse Abatui,
with the largest stem sifica recorded half the
mfestation of Ewifompe. In the majkor season. at

harvest, Ewifomje contmned 2.1 larvaepopis por
infested plant winlst Abelechi contuined only & third
of that mfestain

High stem silica may have negatively affected tanval
penctration and as 2 result reduced nfestation n
the maize varietes with high sthea content.  The
slica content of plants has been considened 1o mmpart
resistance (o posts and diseascs. Sasamodo (1961)
recorded an incremse 0 total porcentage siica in
rice plants grown in a soil treated with siliea gel
el a decrease in rice borer susceptibafity,  High
silsea content hag bocn found 1o interfers with lapval
feeding. Djamin and Parluk (1967} observed that
the mandiblcs of larvae feedmg on rice vanetics
with high silice content were severcly worn,
whereds  those of larvae feeding on bow silica
vangdies were normal

Tuble 1, Nitrogen and silica content of makee stem wmd the level of gem barer
infestation in the minor season, Cape Coas, 1994,

Mz Variety a4 Silica %o Mlirogen Y Planis Infested
Ohaatanga 044 0.61 Bl
Cikomasa 047 052 0
Abelochi k44 (545 7z
Ewifinmipe 045 [EL 30,2
Abutui 0.53 {130 208

Tuble 2 MNitrogen and silica content of maire stem and the kel of shem
buorer infestation in the malor season, Cape Coast j 995,

Maize Varivly 4% Sillca % Mitmmen % Plant Infestud
Dbantanpi L4 (L. 3. 2005
Chenmisa 1.2% 037 2015
Ahelechi I.19 .59 153
Ewifompe 12 .40 130
Alnatui 1,58 ch.do 1333

Percent nitrogen

In the minor stason the nitropen eomtent of e
maize varieties ranged from 0030% i Abului o
{.90% in Ewifomgpe (Tablz 1) The differance m
nilrogen contenl was statistionlly not significant (F
= 30; P> 005y, In the majer season, relatively
preifer mitrozon contents were recorded for all the
mnize vanecties compared wath the snor season
Tlis ranged from A% in Abotui to G.90% i
Ewifompe (Toble 2) Swtistically the difference
was sipmificant (F = 5.0, P<0.05), The greater

nitfogen content of the stem of Ewifompe and
Obaatanpa resulied (nthe greater stem borer
infestation m these varicties  Similarly, Abotu,
which had the least percentage nitrogen . both
sensona, also suffered the lenst infestation in both
seasons {Tables | and 2), There was a positive
correlation borween percentage nitrogen and
percond infested plant (v = 0 &), These remults
indicate that fngher nitfogen and for that matter,
lighier protein contents of maze plants positively
influsnces the level of stem borer infestation.
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The greater nitrogon content increassd the
nutrittonal quality of the plant making it more
attractive for stem bordr aftack. Singh and Singh
{ 1969 reported simalar results for Chilo portellus
feeding on mawre plants furithzed with fivrogen
fertilizer. Higher nitrogen leveds kead o the nltng
af the bakanee of C/N (Carbon/Mitrogen) i favour
of mtrogen. As o cesolt o greater nitrogen supply
may increase protemn prodiuction and decrcase the
carbohydrate comtent, resubling in the formation of
thin colls and softer more sucoilent tisses which
make the plant more acceptable to insect artack
and feedsny;,  The addiziog of nitrogen — contamimg
fertibizer creates a hezliider plant and increased leaf
arca o recerve an mereased sfem borer population
and oviposition,

CONCLUSION

Stem borer atiack on maze is 2 sercus drawback
to increased maize production in Afiica gnd a lighes
gilica content of the planl con reduce st borer
populations.  However, from the prosent study it
books as if for silica to play a significant rols m the
control of stem borers, there must be a relatively
higher pereentage of i in the plam than obtained
from the different menze varetics

It was cvident that higher nitrogen levels bead 1o an
incrense in stem hoser infestation. The mereasod
wse of nitropen containing fiertilizar to improve maimz
production would as o consequence lead 1o an
increased stem borer aitack  High stemo zilica
coupled with reduced ose of mitrogen ferilizer could
reduce stem borer attack.
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