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Abstract

Trails were carried out at Gemmeiza Agricultural Research Sta-
tion, Gharbia Governorate to study the effect of maize plant age (30, 45
and 60 days old), as a natural host of the European corn borer Ostrina
nubilalis on larval survival, as well as , the effect of different timings of
maize infestation on grain yield obtained . Considerable number of larvae
had been found on the plants infested at the age of 60 days and count-
ed 6, 10, 18 and 35 days after egg hatching . Maize plants during an-
thesis are highly susceptible to ECB moths oviposition . An artificial infes-
tation made at anthesis stage of maize plant growth resulted in the
highest infestation and the lowest grain yield obtained . The average
yield reduction relative to the control was 33.3 %, 15.9 % and 7.2 % for
maize plants infested with ECB egg masses at the age of 60, 45 and 30
days old, respectively, Weight of 100 kernels as one of yield compo-
nents was the great affected by the borer infestation and consequently
caused yield losses |

INTRODUCTION

The European corn borer , Ostrinia nubilalis { Hbn.) is commeon in Lower and Mid-
dle Egypt up to Beni- Suef Governorate . The northern regions of the Delta are serious-
ly infested and a gradual decrease in the degree of infestation is exhibited as we go
southwards . This borer attacks maize when it is al least two feet high or 35 days after
planting . It is believed that O. nubiialis has 3 — 4 generations a year in our country .
This insect cverwinters as a full grown larva inside stems and the ear cohs . European
corn borer (ECB) , O. nubilafis ( hubner } , is a major pest of corn (Zea mays L.) in
Egypt, as welt as , in many other countries { El - Saadany and Hosny 1973 , Hudon and
Leroux 1986 } . Two generations of this insect often occur in the Corn Belt of the Unit-
ed States , the first- generation eggs and larvae ( i.e ,progeny from overwintering pop-

ulations ) usually are found when carn is in the whorl stage and second — generation
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eggs typically are deposited during or shortly after anthesis (Hudon and Leroux 1986 ).
In Egypt , because of irregutar and successive maize planting dates , O. nubifalishas 3 -
6 generations annually under field conditions ( Ismail , 1868 ) . Maize plants are subject
to be attacked by Q. nubifalis from 30 to 72 days after sowing (Metwally and Shehata
1999 ) . A great deal of research has been done on larval survival of first and second
ECB generations on maize in USA and Europe { Guthrie ef al. 1960 and Reed et al.
1972 ) . There was no documented study available on O. nubilalis larval survival on
maize in Egypt . An understanding of the behavior and survival of these larvae , in
Egypt , is essential for the effective control of this pest . The study reported herein
was designed to identify the effect of different infestation timings on ECB larval survi-

val as well as on maize yield and other yield components .

MATERIALS AND METHODS

Two field trials were made during two successive maize seasons , 2000 and
2001 at Gemmeiza Agricultural Research Station . The first trial was conducted to iden-
tify influence of maize infestation by ECB {O. nubilalis) egg masses al different plant
ages on larval survival . The commercial hybrid corn Sc. 10 was sown on May, 10 and
26 and June, 10 in 2000 and on May,15 and 30 and June, 15 in 2001. Randomized
complete block design with three replicates for each sowing date was used . Plots con-
sisted of five rows , 8Bm. long and 80 cm apart and hills were spaced 25 cm along the
row . Middle three rows of each plot were artificially infested with 9 black headed stage
egg masses per plant (egg mass = 20 eggs approximately) on July 10 and 15 in 2000
and 2001 seasons , respectively . The artificial infestation with egg masses were done
according to technique described by Awadallah et. al. 1982 . Nine plants in the three
middle rows of each plot were randomly collected and dissected at 3,6, 10, 18 and
35 days after egg hatching to determine number of surviving larvae . The obtained
data were subjected to a normal analysis of variance according to Snedecor and Co-

chran (1967) separately for each year .

The second study was conducted to measure the effect of different ECB infesta-
tion timing on maize yield. Maize hybrid Sc. 10 variety was planted on May, 26 and 30
in 2000 and 2001 seasons , respectively . All cultural practices were applied as recom-

mended. The 4 treatments were the following
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1. Control; the tested maize plants were exposed to the natural borer infestation in the
field and no artificial infestation was done .

2. Tested maize plants were artificially infested 30 days after sowing .

3. Tested maize plants were artificially infested 45 days after sowing .

4, Tested maize plants were artificially infested 60 days after sowing .

Each trial consisted of 3 replications . Each experimental plot was 3 rows , 8 m.
iong and included 96 plants . Plants of the middle row in each plot were manually in-
fested with 9 black head egg masses according to the previous mentioned technique .
To estimate the effectiveness of the various treatments , the following observations ,
measurments and samplings took places . At harvest , 10 random plants from the mid-
dle row of each plot were examined to count number of holes per 100 internodes as a
criterion of ECB infestation . Ears from the middle row of each plot were also harvest-
ed, weighed and shelled. Grain yield adjusted to 15.5% grain moisture . Five random
ears from each plot were taken and examined for length , diameter and number of
grains per row . A random sample of 100 kernels from each plot was weighed and re-

corded .

RESULTS AND DISCUSSION

Data presented in Tables 1. and 2. show number of O. nubilalis surviving larvae
on 9 maize plants under artificial infestation conditions at different ages of maize plant
i.e. 30 .45 , and 60 days old . The highest number of surviving larvae ( 81.8 , 33.2 )
was cbserved on plants infested at 60 days old compared with those infested at 30
days old { 48.9 , 15.5 ) and 45 days old { 0.8 , 21.8 ) within 35 days after egg
hatching in 2000 and 2001 seasons, respectively . High level of larval establishment
(138.7) in 2000 compared with a much lower level {45.9) in 2001was recorded after
3 days of the artificial infestation . Larval mortality was very rapid within 6 days after
egg hatching on piants infested at 30 days old ( 74.5 and 80.5%) and considerably low
on plants infested at 60 days old (22.5 and 15.9%) compared to the number of the
survived larvae after 3 days of egg hatching during two seasons, respectively. The high
rate of larval survival on plants infested at 60 days old and & days after infestation,
may be due to highly nutritive value of pollen grain accumulated behind |leaf sheath

(Guthrie et al. 1969 ). A heavy egg load from the natural moth population in the two
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seasons increased number of larvae on plants infested at 30 days old and 35 days af-
ter egg hatching . Also, little increasing of larvae was noticed on plants infested at 45
days old ,18 days after egg haiching in the two seasons . These findings agree with
that obtained by Guthrie et al. 1971 who stated that maize plants during anthesis are
highly attractive to ECB moths for oviposition . However , the highest number of larvae
recorded at 6,10,18 and 35days after infestation on plants infested at 60 days old and
increased number of larvae on plants infested at 30 days old ,35 days after infestation
,coincided with tassel emergence, reveal that ECB prefers the anthesis stage of maize

plant growth to survive and oviposition .

Data summarized in Table 3 show the effectiveness of maize infestation date by
ECB egg masses on final infestation level of the borer at harvest as expressed by num-
ber of holes per 100 maize stalk internodes . The highest number of holes ( 69.5 and
52 /100 internodes ) was detected for plants infested at 60 days old during the two
seasons, respectively . This infestation represented 125.2 % in comparison to the nat-
ural infestation . The infestation at 30 days old had the lowest number of holes {30.5
and 37.4 /100 internodes in 2000 and 2001 , respectively) represented 25.6 increas-

ing more than that of the contral .

Mean performance of sc. 10 variety grain yield and its components as influenced
by date of ECB infestation in 2000 and 2001, Table 4 revealed that , maize piants in-
fested at 60 days old gave the lowest grain yield { 4.6 Kg/row } . At the same time ,
weight of 100 kernels, ear length and number of grains per row significantly affected
especially in the season 2000. The infestation of plants aged 30 days didn't significant-
ly affect grain yield in relation to natural infestation in the two seascns . Yield losses
and its components reductions of the artificial infestation treatmenis in relation to nat-
ural one are cleared in Table 5 and showed that the infestation of maize at 60 days old
caused the highest yield losses reached 33.3 % . Also , the reducticn in yield compo-
nents , 100 - kernel wt. | ear length ,ear diameter and number of grain / row accounted
for most of the yield losses . Weight of 100 kernels was the main component contrib-
uting to grain yield reductions, since it decreased by 28.5 % compared with natural one

{ Guthrie et al.,, 1975 ) .
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Table 1. Mean number of ECB , O. nubilalis larvae / 9 plants at different maize plant

ages during 2000 season .

Sowing | Infestation| Age of* Investigation interval (days)
Date Date Plant (days) 3 6 10 18 35 Mean
May 10| July 10 60 120a | 93a 67a 66a 63a 81.8

(22.5) | (44.2)1 (45) |(47.5)

May 26| July 10 45 155a | 44b | 35b | 40b | 30b | 60.8
(71.6)§(77.4)}(74.2)} (80.6)

June 10| July 10 30 t41a | 36b | 20.5¢c| 22¢ 25b 48.9
{(74.5)1(85.5)1(84.4))(82.3)

Mean 138.7 | 57.7 | 40.7 } 42.7 | 39.3 63.8

*At the infestation time
( ) : Number between brackets represent decreasing percentages compared to the number of tar-

vae after 3 days of hatching

Table 2. Mean number of ECB , O. nubilalis larvae / 9 plants at different maize plant

ages during 2001 season .

Sowing |Infestation{ Age of* Investigation interval (days)
Date Date Piant (days) 3 6 10 18 35 | Mean
May 15] July 15 60 44a 37a 32a 28a 25a | 33.2

(15.9){(27.3) {(36.4) | (43.2)

May 30| July 15 45 44a | 14b | 16b | 20a | 15b | 21.8
(68.2)}(63.6) | (54.5)|(65.9)

June 15] July 15 30 49.7a| 8.7b | 3.5¢ | 4.7b | 10b [ 15.5
{80.5)¢ (93) |(90.5)](79.9)
Mean 45.9 | 20.2 [ 17.2 | 17.6 | 16.7 | 23.5

*At the iniestation time
{ ) : Number between brackets represent decreasing percentages compared to the number of lar-
vae after 3 days of hatching
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Table 3. Mean number of holes /100 internodes in relation to time of infestation with
ECB during 2000 and 2001 season .

Time of infestation Season Increasing *
(days after sowing) 2000 2001 Mean %
30 305 B 37.4BC 33.9 25.6
45 35.8B 39.1B 37.5 38.9
60 69.5A 52.0A 60.8 125.2
control 21.4C 32.8C 27.0

(natural infestation}

* than the control

Table 4. Mean performance of sc 10 grain yield and its components as influenced by

date of ECB infestation in 2000 and 2001 seasons .

Time Of infestation | Grain yield/frow 100 Ear length Ear diameter No . of grainfrow
(Days after sowing) (kg) kernels (g) {cm) {cm)

2000|2001 |Mean | 2000 1 2001 | mean| 20002001 | mean |2000 |20C1 |mean | 2000 | 2001 |Mean

30 5.7ab| 7a 6.4 |41.7a|43.4a|42.6|20.1bj21.1a|20.6 |4.9a | 4.9a] 4.9 |46.1b|47.6a|46.9

45 5.1b | 6.4b | 5.8 }39.9a43.0a}41.5119.8b]|20.9a120.4 |4.8a 1 4.8a] 4.9 {45.6b}47.2a]46.4

60 3.9¢3152¢c] 4.6 136.3b[41.5a130.9|18.7¢|18.7b|18.2 |4.7a | 4.7a | 4.7 |42.2¢|45.6a{43.9

control 6.2a | 7.58 | 6.9 |42.5a{43.8a|43.2|21.4a|21.3a|21.4 |49a | 5.0a| 5.0 |47.5a|47.7al47.6
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Finally, it could be concluded that an infestation at anthesis stage of maize plant
{about 60 days old ) were the highest infested at harvest and lower grain yield and
yield components .These results agree with that obtained by Lynch et al. (1980) who
stated that second generation larvae caused the greatest plant damage and yield re-
ductions seemed to be 1.8 times greater when infestations were made at the anthesis

stage .

Table 5. Decreasing percentages in grain yield and its components of the artificial infes-

tation treatments in comparison to the natural one.

Time of infestation | Grain yield| 100 kernels wt.| Ear length|Ear diameter| No. of grain

(days after sowing) % % % % frow %
30 7.2 1.4 3.7 2.0 1.5
45 15.9 3.9 4.7 2.0 2.5

60 33.3 28.5 10.3 6.0 7.8




1114 ASSESSING LOSSES IN MAIZE YIELD AND LARVAL SURVIVAL DUE TO
DIFFERENT TIMINGS OF INFESTATION BY OSTRINIA NUBILALIS

REFERENCES

1. Awadatllah W . H ., A. A Galaland W . D . Guthrie . 1982 . Genetic analysis of re-
sistance to the European corn borer , Ostrinia nubilalis (Hubner) in diallel crosses of

maize in Egypt . Alex . J . Agric . Res . 30 (1) 345-356 .

2. El — Saadany , G.B.and M. M. Hosny . 1373 . Some phenoclogical aspects of three
corn borers Sesamia cretica Led ., Chilo agamemnon Bles . and Ostrinia nubilalis Hb .

in Egypt . Bull . Soc . Entomol Egypte 57 : 401-406 .

3. Guthrie , W . D . F.F . Dicke, and C. R . Neiswander . 1960 . Leaf and sheath feed-
ing resistance to the European cormn borer in eight inbred lines of dent carn. Chio Ag-

ric . Exp . Stn . Bull . 860 .38 pp .

4. Guthrie , W . D., J . L . Huggans and S . M . Chatterji . 1969 . Influence of corn pollen
on the survival and development of second brood larvae of the European corn borer.

lowa State J . Sci . 44 {2 )185 -192 .

5. Guthrie , W . D., W . A . Russel ,C. W . Jennings . 1971 . Resistance of maize to
second — brood European corn borer. Proe . Annu . Corn Sorghum Res . Conf . 26 ;

165 - 179 .

6. Guthrie , W.D ., W _A . Russel, F.L.Neumann,G.L.RBeedand R.L . Grindeland.
1975 . Yield losses in maize caused by different levels of infestation of second -

brood European corn borer . lowa State Journal of Research, 50 (2) 239-253.

7. Hudon M ., and E .J .Leroux . 1986 . Biology and population dynamics of the Europe-
an corn borer ( Ostrinia nubilalis ) with special reference to sweet corn in Quebec .
1. Systematics , morphology , gecgraphical distribution , host range , economic im-

portance . Phytoprotection 67 : 39 — 45 .

8. Ismail, [ . |. 1968 . Studies of ecology , biology and control of corn borers in Giza re-

gion . Ph . D . Thesis Fac . of Agric ., Cairo Univ .

9. Lynch,R. E., J.F.Robinson, and E . C . Berry. 1980 European corn borer . Yield
losses and damage resulting from a simulated natural infestation. J . Econ. Entomaoi.,

73 : 141 —144.



SADEK, E. 5. AND A. S. METWALLY 1115

10. Metwally , A . 8 . and A . M. Shehata. 1999 . Efficacy of timing and frequency of
spraying application with Nuvacron 40 % for Eurgpean corn borer control in maize

J . Agric . Sci . Mansoura Univ . 24 ( 12} 7701 - 7705 .

11.Reed G.L ., T.A . Brindleyand W . B . Showers 1972 . Influence of resistant corn

tissue on the biology of the European corn borer . Ann. ent. soc. Am., 65 : 658 —
662 .

12. Snedecor, G. W. and W. G. Cochran. 1967. Statistical methods 6th ed., lowa state
Univ . Ames . lowa , USA .



1116 ASSESSING LOSSES IN MAIZE YIELD AND LARVAL SURVIVAL DUE TO
DIFFERENT TIMINGS OF INFESTATION BY OSTRINIA NUBILALIS

Lale) e go0¥) 5,300 Gl jliasy Loaladl 3,301 Lbal ac g 30

YLr]‘,:I.A C)Lkluﬁa.)]' daal ¢ \JJL-A L‘.:Jla..a.'n'n_” LSJLQA

e = 3 joadl = Lol ) G B pand] 58 e — Dliadl Lualadl 2 g agas
s — S jnall— Sull = Ll )Gl e paddl S50 — UL GlE s pa dgan ¥

Yo e SO il Ahalae 3 aeall el 1 & pn ) Usaas Ll ol 034 o
Byl Bl Slial aeib JAbaS (Lagu e 8007 ) 5,000 sl yae CNAAT 805 Ll jal Yo
i S gl Jaaaa te Llia¥i sy e 800 cliSy li, i Lalel iawt e g, Yl
Vol sas Lag )_ug.;sJ;d.l@wlguglm@ﬁaqum@quﬁ;éM|
lo slia wlal il Lila s 3adl Uy (815,300 wlabas 5 0S5 il Guis s Leogs To 0 VAL
s3is poayill Ua ye 55,0 ] Taeliall Glia¥ | e i Sasall a5 5¥13 5001
£ VYT il i) Ty ol el S 1 g Jaane s 3 aieadls Tl e e
Aisalt e s, Ml sl Yo g0 e b5 sl paaas Dhall stalaad! s /v, Y, 7 V0,4,
Yo S Jialls S0 e b LY T G ok wiat e A UL | piaass LRI
b e Ao gl s s g¥1 8500 e plaas Lol 180 Jpuanl ] lipe AT aa Ve 55
- Jsanall





