Y/ S—

 SHaun




EXPERIMENTAL RESULTS

« Survey and frequencies_of different fungl isolated from

maize grains @

Resulte of survey of fungi isolated from different
localities of Egypt are_presented in Table 2.

The most dominaent ten fungi on maize grains isolated
from different localities of A.R.E. could be srranged des-

cendingly as follows : Fusarium moniliforme, Nigrospora

oryzae, Fusarium graminearum, Penicillium SpPe, Aspergillus

niger, Aspergillus flavus, Helminthosporium SPPe, Rhisopus

SPPey MUCOYr SPDey and Alternaria Spp.

Data also indicated that Fusarium moniliforme was

the most important fungus causing woulding of maize grains
in a1l tested locations, whereas Kigrospora oryzeae came

next to it in this respect.

AB regards the distribution of Pusarium moniliforme,
34 was found to be wost dominant in Sohag Tollowed by
Ienufiy& Governorates. In this respect, yellow American
maize varisties showed the lowest infection frequencies
by this fungus.

As regards, Wigrospora oryzae it caused the highest
jnfection in Giza Governmorate followed by Fusarium wonili-

forme.



Teble (2): Survey and frequencies of different fungi isolated
from diseased maize grains in different localities

of Egypt.
osted Governorates
Fungi ' yelliow -
(rder, genus and american Menu- Kalu-
species _ varieties Giza Sohag fiya Dbia Total
]_}ioniliales H
Fusarium moniliforme 10 16 21 18 11 76
Fusarium graminesarum 7 9 6 5 9 36
Fusarium 8pp. 2 1 3 1 3 10
Nigrospora oryzae 1l 20 6 12 9 48
Helminthospoxrium 8pp. 1 10 5 5 2 23
Alternaria SpDs 2 5 - (3 i 14 -
Cephalosporium sp. - - 1 - 5.
Trichothecium roseum - - - 3 - 3
Eurotiales :
Aspergillus niger 4 5 5 7 6 27 -
Aspergillus flavus T 3 2 8 4 24 ..
Aspergillus spp. 3 2 1 1 2 9
Penicillium oxalicum 6 3 5 6 4 24
Penicillium SPDs. 19 2 1 8 5 35
Wucorales:
Rhizopus sSPPe 1l 4 - 10 23
llucor SPP. 2 3 1 6 4 16
kycelia sterillis :
Rhizoctonia sp.
- 1 - - 2 3
Melanospora Sp. - 2 - - - 2
Unidentified 1 - 1 - - 2
Total 66 90 57 95 72 370




However, as for the isolated fungi from moulded
yellow American maiie grains taken from different locali-
ties of Egypt could be arranged descendingly according to

their frequencies of isclation ss follows: Penicillium

spp., Fusarium moniliforme, Fusarium graminearum, Asper—

gillus flavus, Penicillium oxalicum, Aspergillus niger ,

Fusarium spp., Allermaria spp., Mucor Spp., Nigrospora

oryzae, Helminthosporium SPpp., and Rhizopus 8Pp.

Tn this regard it is worthy to mention that, Cepha-
losporium 8pPP., Rhizoctonia spp. and Trichothecium roseum

were isolated in negligible frequencies.

=Effect of infested malze grains with Pusarium moniliforme

and Nigrospora oryzae under different temperatures, moisture

content percentages and storage intervals on the percentage
of disemse (Pathogenicity) and disease severity :

Healthy maize grains were artificially infested by
spore suspensions“from—either-!nsarium moniliforme or Nigros-

pora orysae selected as the most two dominant fungi on stored

maize grains in different localities of Egzypt.

These grains were stored for 30, 60 and 90 days intervals
under various moisture content percentages 11, 13 and 15 %
(the grains were goaked in water for a certain time to obta-
in each of the tested moisture percentages) and degrees
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of temperatures 18, 25 and 30°C. Results are tabulated
in Table 3 (a & b).

It is clear that maize grains infection increased
by prolonging storage imtervals on 18%c, Similarly the
increase in wmoisture pgrcentage contents incréased grain
infection under all tested temperature degrees, 2500, and
30°c. Also, it was obvious that the increase of wmoisture
percentage content in diseased grains was more effective
in increasing the percentage of disease as a great increase

was recorded by increasing moisture from 11 % to 15 %.

It is also clear that Fusarium moniliforme was wore

destructive than Nigrospora oryzae specially at the lowest

degree of temperature (1800.), this difference almost was
depleted by prolonging the period of storage.

Similar results were noticed by storage on 25%.,
and 30°C. Thus it could be concluded that the damage of
grains increased by increasing the temperature degrees ,
woisture percentage contents and time of storage, specia-

1ly by Pusarium moniliforme and Nigrospora oryzae.
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« Effect of infested malze grains with Fusarium moniliforme

or Hiﬁrosgora*o;zzaa, under different temperatures, mols

ture content perceniages and storage intervals on the

percentage of maize grains components (germ, hmll and

endosperm) 3

RBesults tabulated in Table (4), indicated that
prolonging storage periods at 18°C, generally resulted in
reducing the percentages of both the germ and hull in 11 %
or 13 % moisture content in healthy grains and all percen-
tages of molsture content in infected grains with Rigrosporse
oryzae. Whereas, &s regards corn grains infected with Pusa-
rium moniliforwe an increase is noticedin those with 11 %
and 15 % moisture content only.

as for the effect of the period of storage and infec-
tion on endosparm, healthy grains shewed considersble incres-
ses by prolonging the pericd of storege and by increasing
the percentage of moisture content. On the other hand in-
fection with Pusarium moniliforme caused a high reduction

especially with the increase in moisture content and pro-
longing the period of storsge at 11 % and 15 % moisture

content percentage.

As for the case of infection with Nigrospora orysae
considerable increases were noticed by prolonging the period
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of storage especielly in case of 15 % moisture content
and 8 greai decrease Wes noticed at the same level of
moisture in the ahurt.period of storage.

When grains were stored at 25%c, it was found that
diseased grainé,by both fungi resulted in reducing germ
values by prolonging siorage period, whereas the hull
showed reverse results. On the other hand, in healthy
grains it was found that both germ and hull percentages
increased by prolonging storage periods in all moisture

percentage contents.

The effect of higher storage temperature of 30°C.
was noticed clearly as a decrease in the percentage of
end osperme reaching about 5 % with the increase in mois-
ture content sfter 30 days and nearly 2 % after 60 days
storage in greins infected with Fusarium moniliforme.

As for those infected with Nigrospors oryzse an increase
of sbout 2 % was noticied by increasing the moisture cen-
tent to 15 % after 30 days storage-and 2 % decrease was
noticed after 60 days storage.
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pable (4 ): Effect of infested maize grains with Fusarium moniliforme and ¥iprospors ory=ae undec
different temperaturea, moisture content percentages and storage intervals on
the percentage of maize grains components (gerw, hull and endospers).

frestaats __ Healthy grains msu::;ﬂﬁ:tu‘fom S eognm
Storage intervals ( days ) ——
Tempera- Moisture Grain

percentage oonponents 30 days 60 days 30 days 60 days 130 days 60 days
tures contents -

Gera- 10,92 8485 9,96 11.59 10,64 8,12

n s Hull 6.78 7435 6.67 8.45 Ted2 7.87

Endosperua 82,28 83,72 83.28 80485 81.83 83.94

Gera 10,53 8.62 13.62 10,04 9466 9445

18%, 13 % Hull T.20 5455 11.20 13.04 8,34 8.26

lﬂOIPW 82,99 85,80 75011 76.79 81.93 82.10

Cerm 8,77 11,13 8,81 9.46 14.0) 9.57
15 % Hull : T.19 T.06 10.63 14.11 8.48 8.30
Endosperum 83.91 8l.75 B80T T6.T6 TT42 82,02

Gera 9,03 13,00 11,32 9,02 9.95 B8.13

11 % Bull 84T0 8.39 T«59 9.75 8.80 11,24

Endosptrun 82.10 T8e49 80,99 8l.13 81,18 80.45

25% 13 % Hall T.80 8.54 7.96 9,08 8.11 10.97
Endosperun 8l.62 79.61 82.01 82.93 83.66 80,98

Germ 10,56 12,38 B.84 8.71 71 8 8,50

15 % Hall T.63 9.62 T.89 9,00 8,87 11.54

Endosperun 8l.61 TTT9 B83.07T 82,16 B2.,06 TI.T0

Germ 11.05 9,08 Ted2 6. B.43 S5.81

1% Hull $.89 9.81 8,97 6.98 T.18 B.50

Endceparm a1.86 81.09 B83.4) 86.50 84,20 85.58

30% 13% Eull 8.43 8.7 11.10 9.23 5499 9,81
Endtosperm 84.43 82,18 78.31 84,95 85.64 84,76

Cerm 11.10 10,346 8.18 6.28 [ %18 6.73

5% EalX 6.20 8,65 13.4 84,99 64 9.40

Endesperm 82,51 2,12 78.11 84.57 86.88 83.95




A8 regards germ percentage, it was noticed that
increasing storage periods resulted in decreasing its
percentage in both healthy and diseased grains on cont-
ragt with hull percentsge. In this respect it seems

_that there was little effect of moisture percentage con-
tents on either hull or germ percentages in both healthy

and diseased grains.

-The effect of infection of maize grains with Fusarium

moniliforme or Nigrospora oryzae under different tempe-

rature degrees, storage intervals and moisture percen

tage contents on fat content of maize grains :

Phe effect of infection of maize grains with
Fusarium woniliforws or Nigrospora oryzae as affected by

moisture percentage contents (11%, 13%, and 15%) and tem—
perature degrees (18"0 25%, and 30°C.) on the percen-
tage of fat content was studied using healthy and infec-
ted grains. Results are recorded after 30, 60 and 90 -
days of storage and tabulated in Table (5) and Pigure(l).

It i8 clear that infection by the tested fungil
resulted in increasing the percentage of fat in maize

grains, specially in case of infection with Eigrospora
crysee after 90 days storsge.
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Table (5)¢
A} Bffect of temperature and infection of maize grains en
fat percentage:

Healthy Grains infected with

Degrees Fusa.rium Nigrospora
of temp. graine uweniliforme oryzae
18°¢. 3.50 4.54 4,04
25%0 3.49 _ 4.30 5.03
30%. 2,45 3.96 5439

B) Effect of moisture content and infeciion of maize grains
on fat percentage:s

Moisture Healthy Grains infected with
content EEEEEEEE. Nigrospora
percentage i moniliforme p—
1% 3.29 | 3,64 4559
13 % 3.15 44,52 5,12

C) Bffect of storege intervals and infection of maisze grains
on fas percentage:

intexrvals Fusarium Nigrospors
{days) grains meniliforme  srysss

30 3415 4.08 4.11

60 3.15 4.46 434

90 3.15 4.25 600




—?b—

[ Storage (30, 60, 90) days.
| Healthy grains.
9 crains infected by Fusarium monilifoxrme
8 crains infected by Nigrospora oryzae
7 - {90 days)
(Y
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temperature 18.C 252: 3)'(:

Figure (1): Effect of infection nf maize grains with Pusariom
moniliforme and Nigrospora oryzae under dIFTerent
temperalure degrees, molsture percentages and
storage intervals on fat percentage.
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However, results indicated that the percentage of
fat increased in infected grains with both fungi by increa-
sing the moisture percentage content and time of sotrage.
Generally the infected maize grains with Nigrospora oryzae

contained wmore fat than those infected with Fusarium moni-

liforme.

- Effect of infection of maize grains with Fusarium monili-

forme or Nigrospora oryzase under sterage intervals, tempe-
rature degrees and moisture percentage contents of waize
grains on free fatty aclds :

Pree fatty acide in maize grains could be affected
to a large extent, by envirommental conditions of storage.
The effect of temperature degrees, moisture percentage con-
tents of the grains and storage periods on free fatty aclds
of healthy and infected maize grains were studied. Free fatiy
fatty acids wers estimated uohto acid and results are
tabulated in Table (6) and Pigure (2).

AB regardé the effect of temperature degrees in case
of healthy greins, it was found that the percentage of free
fatty acids inocreased by the inocrease in temperature degrees,
and the highest percentages were obiained in beth healthy and
infected grains stered st 30°C.
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Table (6):
A)Bffect of tewperature and infection of wmaize grains on
free fatty ascids 3

- - Creins infected with
Healthy Pusarium Bigrospore
Degrees
of temp. grains moniliforme orysas
18% 1.00 1.28 1.19
25%., 0.91 1.35 1,00
30%¢, 2.43 1.95 1.50

A Ty gl S e ——

B) Effect of meisture content and infection of maize grains
on free fatty asocids :

Moisture Healthy

content Grains infected with
percentage Fugarium Nigrogpora
grains ‘moniliforme  orysse
11 % 1.08 1,58 1.3%
13 % l.61 2,47 Lle24
15 % 1.67 1,53 1.11

C) Effsct of stersge intervals and infection of maise grains
on Iree fatty ascids :

: Grains infected with
Storage Healthy Fusarium Higrospora

intervals

(days) greins meniliferme  orysae
30 1.45 1.15 1.77
60 1.45 1.91 l.41

90 1.45 2.52 0,52
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Figure (2):

5 B 113
1?’0 25C. 30C.

Effect of infection of maize grains with Fusarium
mopiliforme and Nigrospora oryzae under dIFTerent
Temperature degrees, molsiure percenteges and

storage intervals on free fatty acids percentages.
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Whereas the increase in time of storage Wwas not
effective in this respect. Similarly the lincrease in

moisture percentege content was not effective.

A8 regards infected grains with Fusarium moni-

1iforme and Nigrospora oryzae, data in Table (6) clear-

1y show that except 15 % moisture content of the grains,

infected with PFusarium nopiliforme caused great increase

in the percentage of free fatty acids compared with other
treatments (healthy one and infected with (Nigrospora

oryzee), however, storage periods. Also, grains infected
with Pusarium moniliforme showed reduction in free fatty

acids at 30 days storage then greatly increased by prolon-
ging the period of storage to 90 days. Whereas, Nigrospora

oryzae showed contrast results and greatly decreased till

90 days .

However, except in case of 13 % and 15 % wmoisture
grain contents and after 30 days in grains infected with
Fusarium moniliforme and Nigrospora oryzae all the other

treatments showed high increases in free fatty aclds by
the increase in wmoisture percentage content of the grains,
temperature degrees and peried of storage.
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--Effect of infection of malze grains with Fusarium moni-

liforme or Nigrospors oryzas under storage intervals ,

teuperature degrees and moisture percentage contents of
maize grains on fatty acid values 3

Patty eacid values in both healthy maize
grains and infected ones by either Fusarium moniliforme

A S ——a—

or Nigrospors oryzae stored for different periods under
conditions of different grain molsture contents as well
ag different temperatures, are shown in Table (7)and

Pigure (3).

It is clear that infection of maize grains by the
abovementioned fungl produced obvious increase in the mean
values of fatty aoidﬁ-at all temperature degrees, except at
30°C, after 30 days storage under all percentages of tesied
moisture fer those infected with Nigrospora oryzae, compa~

red with healthy grains, As for maize grains infected with
Fusarium moniliforme, it was noticed that the mean values

of fatty acids were higher than those infected with Nigros-
pora oryzae. Similarly, this increase in fatty acid values

was noticed by the increase of the degree of temperature

specially at 30°C. The same trend was also noticed as re-
gards the prulomging of the period of storage. In regards
to moisture percentage comtent of the grains, however, a
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Table (7):

A) Effect of temperature and infection of maize grains on
fatty acid value 1

Grains infected “with

Healthy pusarima  Nigrespore
2;5::;;‘ grains ‘meniliforme orysae
18%. 3,58 5453 3457
28%. 3.23 4,78 3.58
30°C. 8.61 11.33 5429

B) Bﬁ'cot ot ;r-in moisture content and infeoction of wxise

acid value 3
Hoist Grains infected with -
i Healthy Fusarium Eigrospors
percentage grains - moniliforme  oryzae
11 % 3.81 6.60 4,80
13 % 569 9.63 4,38
15 % 592 5.42 3.26

C) Bffect of sterage perieds and infectien of maisze grains
on fadly acid walwe

Grains infected with

Stor _

Intersals Healthy Fuserium Nigrespera

(days) gréine meniliforme  orysss
30 $.14 4295 1.83
60 5. 14 714 4.9
90 5.14 9.55 5063
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Storage (30, 60, 90) &;ys. _ i

163 llealthy grains. ) ) |
Grains infected by TFusariuvm moniliforme

16 Grains infected by Nigrospora oryzae 3

(90 days) | |

12 | (60 days)

VALUE

/!

17 (30 days )
15
13
it |
9 _ 8
'7 .
. |
3l 1
o bl g
moisture ¥ T 1 1 T

temperature IB’C 25’C 3O.C

Figure (3): Efféct of infection of maize grains with Pusarium
moniliforme and Nigrospora oryzae under dITTerent
temperature degrees, molisture percentages angd
storage Iintervals on fatty acid value.

FATTY ACID
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greate decrease in the v_gm.,,'_luu of fatty acids in infected
greins by both fungi was noticed after 30 days storage in
all treatments comcerning the woisture percentages and deg-
rees of temperature compared with the control, however,
these values, increased by prolonging the period of storage
to reach it's maximnm after 90 days It was found that infec-
tion with Pusarium moniliforme increazed fatty acids value

111 13 % moisture content then decreased. again, whereas, in

case of Nigrespora oryzae & gradual reduction was noticed by
 increasing the grains moisture content over 11 %.

-=Effect of infection with Pusarium moniliforme or Hiégm
oryzae under different storage intervals, temperaiure

degrees and moisture percentage contents of maize grains

on reducing sugars :

Maize grains exhibits varlous changes in a great
number of chemical compounds, for instance, reducing
sugars, depending on the environuental conditions undexr
which they are stored. Some of these environmental con—
ditions are meisture percentage content of grains, degrees
of temperature and period of storage.

The influence of these treatments on re-
ducing sugars in the tested greins are presented in Table
(8) and Pigure (4).
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Table (8):
L) pffect of infection of maize graing and different
temperatures on reducing sugars.

""""""" - Saine Infected with Tt
Healthy Fusarium Nigrospora
Degrees _
of temp- grains monilifoxrme oryzeae
18°%. 0.1423 0.3046 02427
25%. 0,1299 01967 0.2710
30°%. 0,1042 0.2998 0.2542

------—-—'---—----—--ﬁ—- W e T

) &ffect of infection of waize grains and moisture content
percentages on reducing sugars,

- i = - -

pp—————— L Ll

Smmmmmmm SommmemT Grains infected with
ﬁziiziie Healthy Pusarium Nigrospora
percentage grains morlliforme oryzae

11 % 0.1176 0.2072 0.2308
13 % 0.1299 0,2941 0.3012
15 % 0.1288 0.2998 02359

SN0 W . W e S D S - -

¢) Effect of infection of maize grains and storage
intervals on reducing sugars.

Grains infected with

Storage Healthy Fasarium N, ora

intervals

(days) grains meniliforme oryzae
30 0.1254 0.2844 0.2763
60 0.1254 0.1772 02516

90 0.1254 0.3050 042407
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7 e (30,60,90) days.
0.5 | Hoaltny erains,
/ Grains infected by
! f Pusarium moniliforme
04 / ¢ralns inrected DY
. ?/ Nigrospors oryzae
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/ days )
03 1 (90dy ,
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% . .
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moisture 4 " ‘ 15 ]1 13 ]5 ﬂ ﬁ -Tg

temperature Tgt . 25C. 3QC.

Flgure (4): Effect of infection of maize grains with Fusarium
le moniliforme and Nigrospora oryzae under dI¥Terent

femperature degrees,molsture percentages and storage
intervals on reducing sugars perceniages.
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As regards healthy grains, reducing sugars increa-
sed to reach it's maximum mean at 13 % moisture content then
decreased, however, stlll higher than 15 % molsture content,
by increasing molsture at 18°C., Whereas, at 25°C, it increa-
sed at 13 % moisture content then decreased at 15 %, than 11%
molsture content, In this regard contrast results were |
noticed at 30°C. as 1t decressed at 13 % moisture content and

increased again at 15 % wmoisture content.

However, infection of the grains with Fusarium moni-

1iforme increased greatly the percentage of reducing sugars
than the contrel by the increase in moisture. As for the
effect of storage period a reduction than 30 days storage

in the percentage of reduced sugars was recorded after 60
days storage but a great increase was noticed after 90 days,
this is true at 18°C. and 25°C., but at 30°C. a gradusl dec-
reased was noticed by prﬁiéﬁging the periocd of storage.
However, it is clear that infection with Pusarium moniliforwe

increased the percentages of reduced sugars in all treatments
than the control.

A8 regards infectien with Nigrospora oryzae, simi-
lar results were noticed at 18°c¢Aas'Pusa:iu-.nnnilirurna

but at 25°C. gradual decrease was noticed by the increase
in sterege pericd. Whereas it increased after 60 dsays
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storage then decreased again at 30°C. which means a cont-
ragt effect with Pusarium moniliforme in this respect.

Generally infection with Nigrospora oryzae caused

higher percentages of reducing sugars at 18°c. and 25°%%c,

then Fusarium woniliforme and the contrast was noticed at

30°C. and also in all treatments than the control.

Effect of infection of maize grains with Fusarium monili-

forme or Nigrospora oryzae under different storage intexr-

vals, temperature degrees and moisture percentage content

on non-reducing sugars :

' None-reducing sugars percentages in healihy and in-
fected malze grains by either Fusarium moniliforms or |
Nigrospors oryzae &8 affected by different moisture per-
centage contents (11 %, 13 % and 15 %) and periocds of
storage, (30, 60 and 90 days) at different degrees of

temperature (18, 25 and 3Q90.) were determined. Results
are shown in Table (9) and Pigure (5).

The percentage of non-reducing sugars in healthy
grains was higher at 18°C. snd decreased at 25°C. then
incressed again % 30°C., howsver, remaining less than 18°C
As Tor the effect of moisture the percentage of non-reducing
sugars reduced gradusally by the inocrease of woisture content
percentage this is cleer at 18°C., and 25°C., wheress , it
decreased st 13 % moisture then increased again with the
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“able (9): ‘ ' _
.) Effect of infection of malze grains and different
tenperatures on non-reducing sugars nercentage.

e Yy

e mm—— e e e S " Crains infected with

Healthy Fugarium Nigrospora
Degrees
of tewmg. grains moniliforme | oryzae
18%c. 1.9947 0.8656 1.5111
25°C, 0.9544 1.2454 1.0157
30%. 1.2734 0.8426 0.8342

- - - - ———— - - - e - -

3) Bffect of infection of wmalue grains and woisture
content percentages on non-reducing sugars
percentage.

Grains infected with

foi:tuge Healthy Pusarium Nigrospora

onten

nercentage grains moniliforme oryzae
11 % ~ 1.6139 0.9219 1.2639
13 % 1.4158 1,0828 1.0712
15 % 1.1928 0,9489 1,0259

2y affect of infection of maize grains and storage intervals
on non-reducing Sugars percentage.

Grains infected with

Storage
inter%als Healthy Pusariva Nigrospora
(days) grains meniliferme oryzae
30 1.4075 0.7939 0.9922
60 1.4075 1.2797 1.4674

90 1.4075 0.8822 0.8992
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Figure (5):

18C. 25C. 30C.
Effect of infection of malze grains with Fusarium
moniliforme and Nigrospora oryzae under dIffer:nt

temperature degrees, molsiure percentages and
storage intervals on non-reducing sugars percentage.
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increase of molsture content at 30°C. to0 become more

than 11 % moisture content,

As for the effect of infection with Fusarium
moniliforme, the percentage of non-reducing sugars incres-

sed liy increasing the moisture percentage content of the
grains to 13 %, wmoisture content, then decreased at 15 %

at both 18°C, end 25°C., whereas it decreased at 13 %
moisture content, then increased at 15 % on 30°¢.  Inm
this respect as regards the time of storage non-reducing
sugars increased after 60 days storage then reduced again
after 90 days., However, compared with the control the non-
reducing sugars percentages were less than the control on
18°C. and 30°C. and were higher at 25°C.

As regards the infection with Rigrospora srysiss,
the percentages of mon-reducing sugars decreased by incria-
sing the percentage of moisture content on all teuperature
degress, However, these perceniages decreased generally by
increasing the degree of temperature. 4is for the effect of
intervals of storsge these percentages increased afier 60
days storage thea decreased again,

Generally Nigrospors orysae caused higher percenta-
ges of non-reducing sugars than Fusarium meniliforme in all
treatments.




~Effect of infection of maize grains with Pusarium monili-

forme or Nigrospora orysae under differemt  storage in-

tervals | , temperature degrees and moisture percen-

' tage content on total sugars :

, A detailed summary of total sugars, as percentage,
of maize grains as function of infection by either Fusar-

ium moniliforme or Nigrospora oryzae stored for various

periods under different temperature degrees as well as
molsture percentage contents compared with healthy grains
is presented in Table (10) and Pigure (6).

As regards, it is clear that total sugars percen-
tage decreases greathy by increase of temperature till 2%
then increased slightly at 30°C., Also a reduction in these
percentages was noticed by the increase in moisture percen-
tage content at 18°C., whereas it increased at 13 % molu-
ture content then decressed at 15 % moisture at 25°C. ,
whereas at 30°C. a reduction was noticed at 13 % muistur:
content then increesed at 15 % wmoisture content more than
11 % moisture content.

As for maise grains infected with Fusarium monili-
forme a general decrease was noticed at 18%. and 30°C.

at all moisture percentage contents compared with the coa-
trol and the contrast was noticed at 25%. Also these
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Table (10) :
A) Effect of infection of mailze grains and different

temperatures on total‘sugars percentages.

- Grains infected with

Healthy Fusarium Nigrospora

E;S{ﬁig. grains mon{liforme oryzes
18%. 2,1370 1,1790 1.6427
25%, 1.0976 1.4364 1.3207
30%C. 1.37T6 1.,2091 1.1406

B) Effect of infection of maize grains and moisture content
percentage on total sugars percentage.

“Grelns infecied with
¢ i

Moisture Healthy Fusarium

content v i -

percentage grains moniliforme oryzae
11 % 1.7315 1.1380 15475
13 % 145590 1.4359 1,2946
15 % 1.3216 1.2507 1.2619

¢) Effect of infection of maize grains and storsge inter-
vals on total sugars percentage.

Storage Grains infected with

1gtervals Healthy Fasarium Higrespora

(days) grains woniliforme orysse
30 1.5374 1.1349 1.,2684
60 1.5374 1.5024 1+4990
90

1.5314 1.1861 1.3365
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Pigure (6):

25TC. 30TC.

Effect of infection of waize grains with Pusariim
moniliforme and Nigrospora oryzae under dYPPerei®
Yemperature degrees, molsture percentages and
storage intervals on total sugar percentage.




percentages increased till 60 days storage then reduced

again at'90 days storage.

Almost similar results were obtained a=s regards

maize grains infected with Nigrospora'ggxggg, however,

generally, these percentages are higher than those

obtained for Fusarium moniliforme.

Phe effect of infection of maize grains with Fusarium
(o=

moniliforme er Nigrospora oryzae under different

storage intervals, temperature degrees and molsture

percentages content on free phenol percentage :

The results of Table (11) and Figure (7), repre-
sent the response of free phenol, in maize grains as af- -
fected by moisture percentage conients, infection by
either Pusarium moniliforme or Higrospora oryzae, &t daif-

ferent degrees of temperature and periods of storage.

In healthy grains free phencls increased by the
increase of moisture percentage at 18°%c. and 30°C,uhereau,
it decre=sed st 13 % moisture content then incremsed again
at 15 % moisture at 25°C.

As regards, infected greins with Fusarium moniliforme,

the percentages of free phenols increased by increasing ‘|he
moisture percentage comtent and also the degree of tempe-

rature.
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Table (11): - . -
AP : , i ins and different tempe
A) i§£§;ZSOf infeﬁtlon of malzeo%??ree S enols Sercentage.
" Grains 1nfectedﬂgzih
Healthy Fusarium Eigrospora
Degreese grains moniliforme oryzae
of %eomp.
18%c. 0.2187 043148 0.2676
- 25%. 0.1197 0.1797 042319
30°C. 0.1295 043209 043142

B) Effect of infection of maize grains and moisture content
percentages on free phenols percentage.

- Grains infected with

Moist '
folsture  Healty  puserime  Hlgrospors
percentage grains moniliforme oryzae
11 % 0.0997 0.2716 042637
15 % 0.2321 0.2923 0.2824

¢) Bffect of infection of maize grains and storage intervals
on free phenocls perceuntage.

Grains infected with

Storage
intervals Healthy Pusarioa Higrospora
(days) grains moniliforwe oryzae
30 0.1560 0.2186 0.,2142
60 0.1560 0.2440 042477

90 0.1560 0.3529 043517
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A8 for the effect of storage perioed, it is clear
that free phenol percentages increased gradually by inc-~
reaging the interval of storage at 18°C. and 30°C, where-
as, it decreased at 60 days then inereased again after-

wards at 25°C.

In this respect almost similar results were noti-
ced in grains infected with Nigrospora oryzae.

However, & general increese in free phenols per-

centages was noticed in infected grains than healthy ones.

_The effect of infection of maize grains with Fusarium
- . -

moniliforme or Héﬁrasgora 0522392 under different sto--
rage intervals, temperature degrees and wmoisture percen-

tages content on conjugated phenol percentage 3

Phe effect of temperature, moisture percentage con-
tent of the grains and storage period on conjugated phenols
of maize grains infected with the abovementlioned fungl was
tabulated in Table (12) and Pigure (8).

In healthy grains it was noticed that the conjugated
phenols percentage have the same trend at all degrees ”Bf
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i?hﬁifgii);f infection of maize grains and different tempe-

ratures on conjugted phenols percentage.

Grains infected with

- o e s S

Healthy Fusarium Nigrospora

Eggigﬁg grains ‘moniliforme oryzae
18%. 0.1168 0.1888 0.,0492
25%, 0.0866 0.,0576 0.0437
30%. 0.0837 0.0495 0,0589

B) Effect of infection of maize grains and wmoisture content
percentages on conjugated phenols percentage.

I I A T A g e i T . S o - - e b s W -

Grains infected with

Moisture

. onbent Healthy Pusarium Nigrospora

percentage grains moniliforne 0Ty Zas
11 % 0.,0653 0.0684 0.0435
13 % 0.1496 0.,1087 0.,0627
15 % 0.0722 0.,1187 0.0456

C) Effect of infection of maize grains amd storage inter-
vals on conjugated phenols percentage.

Grains infected with

Storage Healthy Fosarine Eigroepors

inservals

(days) grains aoniliforme oTyias
30 0.0957 0,0909 0.,0499
60 00957 0.,0800 0. 0423

90 0.0957 0.1496 0.,0595
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Storage (3oin60, 90) days |

- ' Healt ains _

(90 da'ys ) Gi‘gingyigected by AW
020 Fusarium moniliformelz4

Grains Infecfeﬂ Ey
Nigrospora oryzae
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005 1 @
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temperature 18c, 25.(: 30t

Figure (8): Effect of infection of wmaize grains with Fusarium
moniliforme and Nigrosgorg oryzee under aI¥Terent
femperature degrees ,molsiure percentages and
storage intervals on conjugated phenols percentage.
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temperature, i.e. it increesed at 13 %

moisture then decreased at 15 % moisture.

As regards the infected grains with Fusarium moni-

liforme the percentege of conjugated phenols increased by
the increase in grain moisture and also by the increase in
pericd of storage at 18°C,, whereas at 25°C. a2 reduction
wes noticed after 60 days storage then increased again after
90 days storage. As for 30°¢, these percentages decreased

by prolonging the period of storage from 30 to 90 days.

In case of infection with Nigrospora oryzae the

percentage of conjugated phenols increased by the increase
of moisture content percentage to 13 % then decreased again
at 15 % at 18°C., whereas the decrease was noticed by the
increase in molsture percentage at 25°%C, on contrast with
the trend at 30°C.

As fTor the effect of period of storage,the percen-
tages of conjugated phenols increased at 60 days storage
then decressed after 90 days.

However, generally there was a clear increase in
conjugated phensls in infected grains than healtby ones
and in those infested with Pusarium woniliforme than

Nigrospora orysse.
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- The effect of infection of maize grains with Fuserium

moniliforme or Nigrospora oryzae, under different

storage intervals, temperature degrees and molsture

content percentage on total phenols :

Total phenols were determined by adding conc. HC1
to the sample, heated rapidly to bolling over a free flame
and then placed on & boiling water-bath., After that cool-
ing, then adding Folin-Ciocalteu reagent and sodium carbo-
nate. The mixture was diluted and the developed colour

wag estimeted at 520 nm against a reagent blank..

Data presented in Table (13) and Figure (9) ,
showed clearly that as regards healthy grains it was clear
that total phenols increased by the increase in both mois-

ture content percentage and temperature degrees.

Genersally grain infection with both Pusarium wmoni-

liforme and Nigrospora oryzae increased total phenols

specially those infected with Nigrospora oryzase than the
control (healthy grains).

As Tor the effect of storage period,it was found
that total phenols percentages were reduced after 60 days

storage of grains infected with Fusarium noniliforne then
increased again after 90 days.
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Table (13):
A) Effect of infection of maize grains and different tempe-
ratures on total phenols percentage.

T T Grains inficted with

Healthy Pusarium Nigrospors
ot 5iens. grains moniliforme  orysee
16%0, 043306 0.3071 043484
25%, 0.2063 042595 042880
30°C, 0.2465 0.3456 043325

B) Effect of infection of malze grains and moisture contents
percentages on total phenols percentage.

---Moisture T _ G}:mins infected with
content Healthy M !}M
percentage grains moniliforme orysas

11 % 0.1650 0.2313 0.2753
13 % 0.2857 043089 043344
15 % 0.2934 0.3720 0.3592

C) Effect of infection of maize ins and stor interv
on total phenols percentsge. & storage intervels

- - Greins infested with

3to (-

Intoreals Healthy  Pusarium Nigrospora

‘ days) grains woniliforws  oryzse
30 0.2611 0.,3071 0.2698
60 0.2611 0.2444 0.3330
90 0.2611 0.3607 0.3661
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" storage (30, 60, 90) days

06 Healthy grains
cgrains infected by %
Pusarium moniliforme
05 Grains infected by -
- Nigrospora oryzae

A( 90 days )

T LA RN S S R S RO T RGO RN NN AN

A G U T O OO

R RN IR SRS RN S e S A S

T

TSN Sl A S At S

(60 days )

o O O
_— @
~
W

PERCENTAGE OF TOTAL PHENOLS
O
>~

03 |
02 | |
O.hh _ ' -

wistrez1 13 6 1B 15 113 15
tewperature I 8t 2 5.(:. 30.C
Pigure(9): Effect of infection of maize grains with Fusarium

moniliforme and Eigrosgora oryzae under dI¥Terent
Temperature degreas,molsture percentages and

storage intervals on total phenols percentage.
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On the other hand, Nigrospore oryzae caused increase

in total phenols of the infected grains by prolonging the

time of storage.

Effect of artificial inoculation with Fusarium wmoniliforme

and Nigrospora oryzae oOn protein percentage after 10 and

20 days using Giza 2 and Ploneer varieties :

Healthy grains of Giza 2 and Polneer maize varie-
ties were superficially sterilized by dipping in hydrogen
peroxide(40 %) for 2 minutes, then dried and artificially
inoculated by dipping them in a spore suspension of each

of Fusarium moniliforme or Nigrespora oryzae for 5 minu-

tes after which they were inoculated for either 10 or 20
days on 25°%., Protein percentage was determined using
A.0.A.C 1980, the following method, one gram from the
pre-dried samples of malze grains was digested using a
mixture of sulphuric acid con., and hydrogen peroxide ( 40%)
A mixture of potassium sulphate and mercuric oxide was
used as a catalyst. Digestion was carried out for 5 mimu-
tes., The digest was distilled in a solution of boric acid
containing wethyl red and methyl blue indicator. After
distillation for 6 mimutes the distillate (150 ul) was
titrated against sulphuric acid (1 %). The resulted
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volume-was multipled by a factor calculated according
to a standard of ammonium sulphate to give crude proteln

percentage.

1t is clear from data tabulated in Table (14)
and Figure (10), that infection with both fungi increa-
sed the crude protein percentage of both cultivars, This
increase is more noticed after 20 days. Also, infectlon

with Nigrospora ory%sesa cause more increase in crude pro-

tein percentage than Fusarium moniliforme.

Identification of different spores adrering on the outer

surfaces of stored maize grains :

One hundred grams of a stored maize grains taken
at random were dipped in a hundred mil.litres of sterili-
zed distilled water with few drops of methanol alcohol ,
were shacken by electric shacker for <ien minutes then
left for 15 minutes, and filtered through sterile cheese
cloth, The filtered liquied was diviied in four tubes
and cintrifuged for 5 mimites at 6000 rpm, minutes. The
consensed precipitates were gathered togeiher and exami-

ned microscopically.

meny microscopic fields of grains washing twere
examined both at the low (x 10) and the high (x 40) magni-~
tutedes to recognise the genera of srores found on the

outer surfaces of the stored grains.
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mrable (14): Effect of artificial inoculation of maize
grains with Pusarium moniliforme and
Nigrospora oryzae on protein percentage
after 10 and 20 days using Giza 2 and
Pioneer varieties.

Q———-.-——-.-._-_—_-_-_—___._..._...-.--..4- ..-.--——-p--———.---—--——_.-——-.———-——_o-

(days) 10 20 10 20
Healthy grains 9,95 9,95 9.95 9.95
¢rains infected of with
Fusarium moniliforme 10.25 10.65 10.15 11.14

Grains infected with
Nigrospora oryzae 11.24 11.94 10.25 12.24
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Healthy grains .
Grains infected by Fusarium moniliformepz4

Grains infected by Nigrospora oryzae

PROTEIN %o

1 1
N 1
= - 7] A
o 1 A4 /
= 1 |1 f’
7 v /
o |4 1A ’
st orage ( dawd)ﬁ— -2_,5 _1(_)* :
varieties GIZA 2 - POINEER

Figure (10): Effect of artificial inoculation with Fusarium
moniliforme and Nigrospora oeryzae on protein
percentage after 10 and 20 days using Giza 2 and
Poineer varleties .




pigure () F

(A): A general view of different spores as seen by the low
magnitude (x 10) .

(B): Spores of genera Fusarium sp. and MelanoSpora Spe (x 40).
(C): Spores of genera Fusarium sp. and Diplodia Bp. (x 40).
(D): Spores of genera Fusarium sp. and Nigrospora sp. (X 40).

(E): Spores of genera Pusarium sp., Nigrospora SPe and
Diplodis 5p. (X 40). ’

(F): Spores of genera Pusarium sp., Diplodia sp. and
Melanospora SD. x 40):
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Each was blotted in moigted blotter paper and incuba-
ted at 25°C., in an incubator and left for one week. The
growing fungus (i) were examined microscopillay and a
part was used for purifying, indendified and used for
artificially infecting the grains for obtaining the

first symptoms.

Investigation of diseased and/ or discolored
seeds showed that rosy coloured grains with dark red

strips are infected with Fusarium moniliforme (Figures

12 and 13), yellow shrinked grains with small black
gspots on the part of attachment with the cob showed to
be infected with Drechslera 8p. (Figures 14), whereas

yellow shrinked grains with dark spots sunken in the

grain tissues .

Phus it could be concluded that yellow shrinked
grain with dark black spots sunken in the grain tissues
at the place of attackment with the cob are infected
with Diplodia zeee, (Pigure 15). Grains with dark black

spots dspreadding on all parts of the grains are infec—

ted with Nigrespora oryzae, (Figure 16).

Other types of grain discoloraiions were shown
in Pigures (17 - 19), where species of Penicillium, kela-

nospora, Aspergillus and Diplodia could be detected.




Figures (12):

(A & B) : Maize grains becoming Tosy coloured with dark
red strips.

(C) : Showing a progressed part of infected grain with
darker reddend spot.

(D)
(B)

-t

More progressed infection.
The mycelium turning violet and black coloured.
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Figure (13):
(A) : Affected on the embryo

(B) : Ablotted grain showing the fungal growths of
Fusarium moniliforme.

(C):: Enlarged part of the above (B).
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Pigure (14):

of Drechslera 8D.

(A) : Grain shrinked yellow coloured with small black
spots specially on the back of the grain.

(B) : Genersl view of the originating fungus of () .

(¢) : Enlarged part of mycelium and spores

(D) : Enlarged part of (C) .
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Figure (16):
(A) : Grain with black spots on all parts of the grain.

(B) : The growing mycelium white coloured at the beginning.

(C) : Dark mycelium with enlarged conidiospores of Nigrospora
OZ:! zae.
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Figure (17):

(A) : Showing hull with green grey spot of Penicillium sp.
(B) : Mixed spores of Agpergillus sp. and Nigrospora OIJZAac.

(C) : A mixed growth of Melanospora s8p. and Penicillium sp.

(D) : Enlarged part of grain jnfected with Peniciliium SP.
showing mycellium end spores of Penicillium SP-
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It is clear from the above figures that Fusarium

moniliforme, Nigrospora oryzae, nalanospora sp. and

Diplodia zeae could be isolated from any part of the

grain eithexr the hull or endosperm OT the embryo, where-

as Penicillium sp. BYOWE superficially only.

Phe indentification of the abovementioned fungi
were kindly under taken by Prof. Dr. Abdel- Fattah A. El-
wakil of the Plant Pathology Institute, Agric. Research
Institute, Ministry of Agric., Giza.
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Figure (18) :

(A) : Mycelial growth and spores of Nigrospora oryzae and
Pusarium moniliforme growing froﬁ"iﬁe endosperm.

(B) : Pycinidia and spores of Diplodias zeae on the embryo.

(¢) : Showing the mycillial growth of Diplodia zeae growing
on the hull of the infected grains.
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Figure (19)}
(A) : Melanospora growing on the germinating embIyo.
(B) : Enlarged mycellium and perictheclium of Melanospora SDe

(¢) : Pericthecium of Melanospora and spores of Penicillium
Sp.
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The eftect of different fungicides 0D the infection of

stored maize rains }

, In this experiment nealthy walze grains of two
varieties l.e., Giza 2 and Double hybrid 1.86 were treated
with fungiocides as seed-dressing apd artificlally infes-
ted with spore suspension of each of the aforementioned
rungi and stored for 60 days. Results a8 percentages of
infected greains were estimated at the end of the experiment
and tabulated in Table (15).

Pusarium moniliforme caused the ‘nighest damage to

grains of both varieties Giza 2 and Double hybrid 186 .

On the other hand Niggosgora ggxggg,was more
virulent ¢t o Double hybrid 186 variety, than to Gisza 2.

Generally, it was found that treating the grains
with fungicides reduced infection of the gralns,

In this respect the best two fungicides in pro-
‘tecting malize grains were Captan and Pecto. However, 1t
was clearly noticed that Rovral was the least effectlve
fungicide in this-regpeet.

rreating the grains after artificial infection by

either Fusarium woniliforme oOF Nigrospora orysae was more

effective than the reverse which cleayly ensure 4he impor-

tance of grain dressing before storagt.
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mable (15): Effect of different seed dreswings on the perceniage of infection of groine
stored, for 60 days.

Preatments varieties Giza- 2 Dougtz-hybrid
Untreated gralns {control) 12 25
Infested by Fusarium moniliforme (untreated grains) a8 89
Infested by Nigrospors goryZaé {untreated graina). 19 78
Vitavax Y] 11
vitavax/ Captan o 1
Treated by funglcides Captan 0 o
Tecto 0 5
Rovral 0 5
Vitavax 3 30
vitavax/ Japtan 22 95
Pusarium moniliforme Captan 0 &8
Tecto 25 54
Treated by fungus Rovral -1 A8
then jinfeated with - —— —
fungicides Vitavax 32 23
Vitavax/ Captan 16 : 64
Nigrospora oryae Captan 4 23
Tacto 2 T2
Rovral 75 T2
Vitavax 14 25
Vitavax / Captein 1 2
Fusarium moniliforme Captan 0 5
T?reated by Tecto 0 7
fungicides Rovral 25 46
4hen infested with
Tungus
Vitavax 1 8
vitavax / Captan V] 3
Bigrospora oryzae Captan V] 2
Tecto 0 10
Rovral 3 27

o s —
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Aspergillus flavus, Altermerie tepuis, Fusarium oxysporum

and Trichotecium roseum recorded high frequency of the

total fungi jgolated from malze grains stored for 9- i2

months when plated on PDA medium.

concerning works of Mohamed and Fathi (1965), Fathi
(1966), and Mohamed eb al, (1967, 1968 & and 1968 b) belong
princpaly to the field fungi carried by corn geeds eand
their significance &8 pathogens to the host plant. In

case of storage, they reported that Fusarium moniliforme

(Gibberella fujikuroi), Fusarium gramggearggﬂ(Gihberella

zese) Cephalogporium SPe were the jmportant fungl causing

malze gralns Tot.

In this work, & survey carried out to detect the
kind end frequency of occurrence of fungi agsoclated with

stored corn grains,

ehis survey led to the conclusion that Fusarium

Eggiliforme on the grain samples collected from different

localies except yellow American varieties on which the domi-

pnant fungus were Pepicillium sppe AS regards the locallity

the highest numbeTr of fungal aﬁp.'waa jsolated from samples
collected from Menuflye followed by Giza, then Kalubia fol-
lowed by yellow Americen varieties and lastly Sohage Gover-

norate
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These TrTesults are in conformance with the finding s
of Barron and Lichward%i (1959) who stated that when condi-
tions are suiteble, any graln sssociating fungi might have
the major responsibility in its detericration. I% is more
usual, however, for several fungl to be active as co-domi-

nants in the majority of deterioration complexes.

Degree and percentage of pathogenicity occurring in

healthy corn grains due to either Fusa:rium moniliforme or

Nigrospora oryzae took place which indlcated the ability of

.them in inducing disease in corn grains depending upon &

lot of factors, l.e., moisture contenit, storage intervals,
and the temperature of storage. It was found that tihe
gseverity and percentage of pathogenicity inecreased by inc-
reasing the percentage of moisture in the grains. This is
in full sgreement with the fact that uoisture is one of the
primary determinants of spore germinafion and mycelial growth
This is, in conformance with results eported by (Clayton
(1942), Delp (1954), Gottlieb (1950), Siu (1951)). Also ,
Christensen and Linko (1963) who founi that a relatively
small difference in moisture content nade a great difference
in the rate of invasion of fungi in storsage and the amount
of damage done by'these fungi.



- 114 -

Results indicate that increasing storage time is
of great imporiance in increasing the ability of the tes-
ted fungi i.e. Fusarium moniliforme and Nigrospora oryzae

to attack malze greins. This holds fairly good with
gaur and Christensen (1968) who reported that decreasing
grain germination by i{ncreesing storage intervals was due
4o invading gralns by gtorage fungi.

As Tor the effect of differend grain components % infectir

on. with either Pusarium moniliforme or Nigrospora oryzee, it

could be concluded that the interaction between the factors,
conditions on which the grains were gtored in, did not seem
to be a definite trend. But these environmental factors in-
fluenced the distribution of corn grain components espe-
- ¢ially the germ and hull, This finding is similar to those

recorded by Qasem (1959), Qasem and christensen (1960),Ssur
and Christensen (1969), Christensen (1972), Popov (1974) ,
and Bothast et al. (1981).

The physiological atate of the host way have an ef-
fect on the ability of the pathogens %o attack 1t or on the
extent to which a pathogen may harm i1t (Stroble and Mathre
(1970) . So, it is of importance io study the changes occu-
ring in host metabolism when subjected to invasion by fungi.

" _One 'of the substance reflict the activity in metabolism is oil.
0il increase in grains was found to be associated with
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infection by fungi, this way be explained as & result of
tissue destruction by the pathogens which indicates that
the pathogen possess's enzymes that decrease the structu-
ral components of the nost (Stroble and Mathre 1970) « AlsO,
they added that interwediate preak down products in the
pathways of respiration, gerve's as carbon skeletons for
synthesis of important compounds guch lipids. This is,

the eserobic breakdown of carbohydrates requires oxygen where
found that fungi enhance the uptake of oxygen which reflect
in an increase of oil synthesis in cora grains. The other
factors (moisture content percentage, temperature and sto-
rage jntervals) grains subjected %o did not seem to have &
definite trend. The jnvestigated mold fungi elither Fusarium

moniliforme or Nigrospord oryzae, could attack and hydrolyse

corn oil and convert the fat into fatty acids and their hy-
drolytic efficiency was detected and it was found that Fusa-
rium wmoniliforme is more active in this regard than Kigros-—

pore oryzae, similar findings were obtained by Nagel and
Semeniuk (1947), Goodman and Christensen (1952) and Abd El-
cawad (1968). It 18 clear from the results that fungi may
differ in their capabilities of physiological activity in
relation to environmental factors under which the grains

were stored.

Pat acidity value could be used as an index of grain
deterioration, where the fat acidity value (PAV) was asso-
ciated with deterioration of corn grains by fungi. This was
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true as grain inveded by either Fusarium moniliforme or

Nigrospora oryzee. These resulté are in full agreement
with the findings of Zeleny and Coleman (1938), which

was later agreed by Goodman and Clyde (1952). The resulis
ghow that this index was more clear in grains damaged VbY

Fusarium moniliforme.

When a grain 18 diseased, many OT all of its cri-
tical biochemical functions way ve affected. Some of
these functions include starch metabolism, regpiration ,
sugar metabolism. Generally, at the culmination of com-
patible host parasite relationship, respiration is enhan-
ced, there is a ghift from the EMP pathway of glucbse
catebolism to pentose phoephate pathway and abarrent
starch phenol metsbolism may occur (Strobel and Mathre
(1970). This could cast a light on the results indicating
the 1ncrease.in phenols in infected grains with Fusarium

moniliforme and Nigrospora 0xXyzae.

Results esteblished that grain stored under condli-
tions proper deterioration by wmold fungi, i.e., Pusarium
moniliforme and Nigrospora oryzae accompanied by increasing

of reducing sugers. shis could explain the fact that the
wold fungl posses the enzymatic acitivity to attack sucrose,
converting it to glucose end fructose and then absorbing
glucosge from the media, grain subjected to attacked to Dbe
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utilized in mycellal building up beside other activities
(Tolba and Salame 1958), Parasites are able to induce
quentitative changes in the normal constituents of greins
(Storble and Mathre (1970). Also, results indicate that
fungl differ in ability to derive reducing sugar may be

due to & degree of enzymatic activities of the fungus.

Neodless saying ,jthe presense of 2 negative corre-
lation between non-reducing apd reducing sugarswhen
grains of corn were deteriorated by fungi. Resulis led
to a marked decresse in non-reducing sugars in diseased
graiﬁs ag it match against non-infected corm grains.
Similar results were reported by Bottomley et al. (1950)
and Olafson et al. (1954). Results ensure that the cato-
gery of the nopn~reducing sugar content of grains, way be &
better indicator of moldines degree, and perhaps of over
‘all deterioration, than fat acid value, (Zeleny 1954) . Thie
established the idea that the mold fungil had the enzymatic
activities to attack sucrose, converting it to glucose and

fractose (Tolba and Salama 1958).

The decreasing in total sugars of the grains asso-
ciated with the jnfection by fungl compared to healthy
ones could be explained on the base that carbohydrates
are the main product (starch) to be used later when there

is a demand for energy production. Intermediate breakdown



products in the pathways of respiration serve as carbon
skeletons for synthsis of important compounds such as
lipids and this explains the increase in fet in infected

grains by both the tested fungl especially Nigrospora

oxrzae .

Changes in the metabolic of phenols compounds in. in-
facted grains have been observed, Since these changes have
a direct bearing on the defense mechanism of the host. The
attacked corn grain by fungi showed a marked increase 1in
free phenols. These increase were parallel to the increase
in moisture content in the grains and prolﬁngating atorage
time., These results have the similar trend of findings of
Goodman et al. (1967).

The increase in free phenols lead in turn, to dec-
rease in conjugated phenols as shown in the resulis when
grains were damaged by fungi. Ghosal et al. (1979) in
their detection found that infection with Fusarium

monilirorpe increased the phenols content in maize plants.
The resulis of total phensl produced in diseased grains

are similar to those obtained by Radwan (1980), and indi-
cate that total phenols was higher in diseased grains by

fungl compared to healthy ones.
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In respect of the role of proteins in plant
tissues, Tanaka and Katsuki (1953), Rubin end Artsikhovsekaya
(1963), CGangopadhyay and Wyllie (1973) and Mostafa (1980)
ipdicated that in diseased plantis proteins may be synthe-
gized by the fungua itself with the development of +the

infection and the increase in its mycellum.

Results in this study indicated that the amount of
protein increased with the development of infection in

malze grains.

14 is of importance %o protect corm grains from
damaging by fungil by treating the greins by chemical compou-
nds fungi, due to their composition. Howevers the best fun-
glcides were captan and tecto especially before storage.
These results are in agreement with Mohamed et al. (1968)

and Moreno and Vidal (1981).



