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RESULTS

Survey of Wheat Grains Mycoflora :

Fungi isolated from the grains of different cultivars are presented in
Table (2) :

Many furgi were isolated from grains of different wheat cultivars.
These fungi were purified and identified as shown in Table(2).

Data in Table (2) show that three isolates of Aspergillus flavus,
one isolate of 4 niger, 4 isolates of Penicillium caryophillum, one isolate
of P. funiculosum, 3 isolates of Alternaria alternata, 3 isolates of
Stemphyllium verractosum, 2 isolates of Fusarium solani, one isolate
of Nigrospora Sphaerica, Cladosporium herbarum, Chaetomium sp. and

Rhizopus nigricans were isolated from wheat grains.

Table (2) : Survey of some local wheat grains mycoflora.

Cultivars Isolated fungi
Aspergillus flavus [

Alternaria alternata |

. Sakha 69 (Penicilliunt caryophillum 1
Stemphyllium verractosum I
Rhizopus nigricans

Sakha 61 | Penicillium caryophillum II, Cladosporium herbarum
Sakha 8  |Aspergillus flavus II, Fusarium solani 11,

Aspergillus flavus I1I, Penicillium caryophilfum [II

Giza 163  |Penicillium caryophillum IV, Alternaria alternata ¥/

Stemphyllium verractosum II1, Nigrospora sphaerica,
Chaetomium SP.

Giza 160 | 4spergillus niger, Alternaria alternaia 1l
Giza 155 |Penicillium funiculosum.

Gemizal |Fusarium solani

Sohag 2 | Stemphyllium verractosum 11
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Fig. (1): Frequency of fungi associated with wheat grains.

37




38

Pathogenicity test of the isolated fungi:

Pathogenicity of the previously isolated fungi was tested against 2
cultivars of whea' and the obtained results are tabulated in Table (4).

Data tabulated in Table (4) and Fig. (2) show that, the most
virulent fungi for Sakha 69 cultivar was A. flavus 1 and F. solani 1 with
30% infection followed by P. caryophillum IV with 26.7% infection and
A. flavus 111, A. niger, A. alternata 1, S. verractosum 1 and III and R.
nigricans with 23.3% infection. The least infection percentage was
caused by Chaetcmium sp. that was equal to the control (3.3%).

With regards to Giza 163 cultivar, isolates I and 1] of A. flavus
were the most virulent and céused the highest percentage of infection
(30%) followed by A. flavus 1 and A. niger (26.7%). Stemphyllium
verractosum Il and R. nigricans were moderately virulent with 23.3%
infection. On the: other hand, Chaetomium sp., C. herbarium and F.

solani 11 showed .ow percentage of infection equal to the control (3.3%).
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Table (5) :

germination of some local wheat cultivars stored for 3-months in open air.

42

Moisture content, weight of 100-grains, percentage of infection with mould fungi and

At zero time After 3 months
Cultivars % of mois- | weight of : % of grains | % of germi- | % of mois- ;| weight of ; % of grains i % of germi-
ture 100- grains ; infection nation ture 100- grains | infection nation
content content

Sakha 8 12.8 4.5 0 70 13.1 3.9 10.3 30
Sakha 69 20.1 4.9 0 95 22.8 4.4 7.3 90
Giza 162 11.0 5 0 100 12.0 4.7 4.0 100
Giza 163 10.8 4.9 0 100 15.1 4.0 13.1 100
Giza 165 10.1 5 3 60 12.9 43 | 103 25
Sohag 2 11.2 4.4 0 50 13.4 3.9 5.6 13
L.S.D at 5% 3.2 1.2 N.S 22.9 4.4 0.9 2.1 10.6
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Effect of methods of storage for 6 months on weight of 100
grains, moisture content, % of infection with mould fungi,
% of germination and associated fungi :

The effect of methods of storage for 6 months on some characters
of wheat grains of Sakha 69 was studied and the results are tabulated in
Table (7).

‘ Data showed that the storage method have an influence on graihs

moisture content. Grains stored in a closed warehouse still have the
highest moisture content (12.4) after 6 months followed by grains stored
in metal silos (1..8) and grains stored in sacks in open and covered with
waterproof canzvas sheets (11.2). No significant differences were
observed on the effect of storage method and weight of 100 grains.
Method of storage influenced also the percentage of infection which was
the highest in case of storage in a closed warehouse (have the highest
moisture content 12.4). Concerning the percentage of germination, no
significant differences were found between the different methods of
storage. However, the percentage of germination was very high and
ranged from 89% to 98%, except in case of storing in sacks under
concrete shed 55 %.

In regard to the effect of storage method on fungi associated with
wheat grains of” Sakha 69 cv. It is obvious that the fungi 4. flavus, 4.
niger and A. alternata can grew under the circumstances of the different
storage method. Storage in metal silos was the best method for the
growth of A. flevus (41.2%) and 4. niger (47.1%), while storage under a
concrete shed was the best method for the growth of A. alternata
(33.3%). Only in one method (storage in sacks in open and covered with
waterproof canivas sheets), Rhizopus sp. was isolated from grains of
Saka 69 cv. after 6 months.
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Table (7) : Effect of storage method for 6 months on weight of 100 grains, moisture content, % of infection with

mould fungi % of germination of Sakha 69.

Associated Fungi

Method of MHO—.NQQ Weight of % of % of % of Asp. flavus A. A. Rhizopus sp. | P. caryo- Other
100-grain moisture infection | germination . phyllum \
content niger alternata fungi
In metal silos 2b 4.4 11.8 7.3 90 41.2 47.1 11.7 0 0 0
In mud silos 2a ' 3.9 10.2 4.0 89 30.0 40.0 30.0 0 0 0
_=m poe . P — [ (TN AR IS S—— a—— SRS MESERSERNE SRR S
water-proof canvas sheets 4.5 11.2 7.0 93 23.8 42.9 9.5 22.2 0 0
ia TS FUUUTN WU N SUUUNIUUUN SR SUS SES——————
Under a concerteshed 1b 4.1 10.7 53 89 22.2 | 444 | 333 0 0 0
In a closed warehouse 1c 4.2 12.4 95 98 37.5 43.8 18.7 - 0 0 0
Zero Tune 5.5 12.1 g2 aa 2 213 R3.2 29.3 3.9 7.5 3.4
L.S.D. at5% N.S. 1.2 1.8 N.S. - - - - - -

Other fungi : F. oxysporum, | Epicoccum sp.
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Effect of storage for different periods and different
temperature degrees on some characters of 2 wheat
cultivars after direct post harvest :

The effects of storage for different periods and at 4 temperature
degreés on some characters of 2 wheat cultivars after direct post harvest
are shown in Tabl: (8).

Data showed that the weight of 100-grain was decreased with the
prolongation of siorage time. This trend was found for both cultivars
under study (Sakha 69 and Giza 163) and at the four tested temperature
degrees (5,9, 18 and 27°C). However, this decrease was greater at 27°C
for both cultivars than the other temp. degrees and reached 2, 2.3 gram
for S.69 and G. 1€3 cvs., respectively.

Also, grair moisture content was decreased with the prolongation
of storage time up to 4 months. This was true for both cultivars at 59
and 18°C. At 27°C the opposite trend was found i.e. the moisture
content was incrzased with the prolongation of storage time (up to 6
months). This was true for both cvs. under study.

Percentage of grain infection was increased with the prolongation
of storage time. This trend was found in b<;th cvs. at the 4 tested
temperature degrees. However, at 27°C infection percentage was raised
very quickly and reached 100% after 4 months storage for both
cul’_tivars.

Percentage of grain germination was stable from the beginning to

the end of storag: time. This was true for both cvs. at 5, 9 and 18°C.
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~Table (8): Effect of storage for different periods and at different temperature degrees on some characters of 2
wheat cultivars after direct post harvest.

Zero time Two months . Four months Six months
Temp- CVS. W.of | Moisture % of %ofger. | W.of i Moisture % of %ofger. | W.of | Moisture % of %ofger. | W.of i Moisture %of % of ger.
106 content mination 100G content infection mination 100G content infection mination 100G content infection minatien
n
5°C 992 | 64 220! 7.80 | 99.2 [ 550 128 | 8.20 89.2
976 | 56 5t 760 | 076 | 560 122 | 8.00 | 976
9 °oC 092 | 54 1230 | 104 | 98.8 | 580 129 i 113 958
976 | 56 e ok 520 | 124 | 122 | 944
18 °C 99.2 | 5.3 1340 . 120 | 885 | 508} 131 128 : 885
976 | 5.9 e iae U ee |ss0 | 136 | 144 | 85
27 °C 992 1 50 16.10 ¢ 100 80 |4.30: 185 | 100 65
w.\m ...... mb e ,_oo ...... YT ._mm - mm .......
§=Sakha69 ° G=Gizal63
- W. of 100-grains 2- Moisture 3- % of infection 4- Germination
L3.D 5% 1.SN5% L.S.D L.S.D
Storage =0.13 Storage =(.15 Storage =135 Storage =175
Temp. (T) =0.13 Temp. (T) =0.15 Temp. (T) =135 Temp. (T) =175
Var. (V) =09 var. (V) =011 Var. (V) =096 Var. (V) =124

TxV =0.18 TxV =029 TxV =1.95 TxV =N.S
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Effect of Storzge at Different Temperature Degrees on the
Fungi Associated with Wheat Grains After 6 Months of
Storage :

Effect of storage at different temperature degrees on fungi
isolated from whz2at grains after 6 months of storage are presented in
Table (9) and Fig. (4). Obtained results show that low temperature
degrees (5, 9 and 18 °C) were more suitable for the appearance of the
associated fungi of wheat grains of the 2 cvs.than the higher degree
(27°C). At 5°C, the appearance percentage of A. alternata from Sakha
69cv. grains was 54.5%. Aspergillus flavus was more active at 9°C,
whereas its appearance percentage reached 62.5%, while 18°C was the
optimum temp for 4. flavus with 66.7% appearance.

The same trend was found with Giza 163cv. At 5°C, the
appearance percentage of A. flavus reached 46.7%, while 9°C was the
optimum temp for A. niger and A. alternata with 44.4% appearance for

every fungus.

Table (9) : Effcct of storage for 6 months at different temperature
degrees on the associated fungi of wheat grains of
Sakha 69 and Giza 163 cvs.

Isolated Sakha 69 Giza 163

Fungi flfr:g 5 | o 18|27 |2 5 | 9 |18 27
A. flavus 3.3 |27.3125.0|66.7|50.0|12.1]46.7|22.2| 44.4|15.4
A. niger 53.2(18.2|62.5(33.3|16.7|27.9]13.3| 44.4| 16.7 | 23.1

A. alternata 29.3154.5|125 0 0 [33.9{13.3|44.4(16.7|23.1
Rhizopus sp. 34| 0 0 0 0 |68 0 0 0 0
Other fungi 595! 0 | 0.| 0 [33.3|304| 0 | O o (307

Other fungi : Fusarium roseum [ Nigrospora sp. | Epicoccum sp.

Penicillium caryophillum.
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Table (10): Effect of storage temperature, moisture

52

and storage period

on percentage of infection of wheat grains (two ¢vs.)

inoculated with A. flavus.

Cultivars Percentages of infection after (days)
e re
Temp. Zero 15 30 45 60
t time days | days | days days
9<C 17 % 0 20 |30.66] 38 78.66
Control 0 2.5 11.2 135 20
23 % 0 26 39 | 52.66| 80
Sakha 69 Control 0 6 11.8 | 18.2 26
27°C | 17% 0 25 100 100 100
Control 0 5 15 20 38
23 % 0 36 100 100 100
Control 0 12 21 26 42
9°C 17 % 0 2733 | 42.33 | 54.66 83.66
Control 0 3.1 14 16 20
23 % 0 28.33 56 75 | 87.33
Giza 163 Control 0 7 15 20 31
27°C | 17% 0 33 100 100 100
Control 0 11.5 17 23 55
23 % 0 46 100 100 100
Control 0 13 19 37 62
L.S.D. at 5% For: C(\(I:E; =242
Temp. =242 CxS = 5.41
(M
Mois. =242 TxM =N.S
M)
Storage = 3.83 TxS = 5.41
()
CxT =NS MxS = 5.41
CxM =NS CxTxMxS = 10.82
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Fig. (5): Effect of storage temperature, moisture content and storage period on
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Effect of storage temperature, moisture and storage period on
aflatoxin production in wheat grains inoculated with A. flavus.

Two storage temperatures (9 and 27°C), 2 grain moisture contents
(17 and 23%) and 5 storage periods (0, 15, 30, 45 and 60 days) were
tested to study therr effect on aflatoxin production with 4. flavus and the
obtained data are shown in Table (11) and Fig (6).

Results indicated that no aflatoxins were detected at 9°C neither at
17% grain moisture content nor at 23 %. After 15 days storage at 27°C
and 23% grain moisture content, aflatoxins were detected (20.2 ng/kg).
The percentage of aflatoxins was increased to 35.8 mg/kg after 30 days

storage then stayed constant to the end of the experiment. This was true

for wheat cultivar Sakha 69.

The same trend was also found with cultivar Giza 163. However,

aflatoxin production was higher with cultivar Sakha 69 compared with

cultivar Giza 163.

Table (11): Effect of storage temperature, moisture and storage period on

aflatoxin production in wheat grains inoculated with A.

flavus.
cvs. | Temp. | Moisture Aflatoxins (ug/kg sample)
zero time | 15 days | 30 days | 45 days | 60 days
9°C | 17% 0 0 0 0 0
Sakha 23 % 0 0 0 0 0
69 27°C i 17 % 0 0 0 0 0
23 % 0 202 35.8 35.8 358
Control 0 0 0 0 0
9°C | 17 % 0 0 0 0 0
Giza 23 % 0 0 0 0 0
163 [ 27°C | 17% 0 0 0 0 0
23 % 0 1428 | 2897 | 2897 | 2897
Control 0 0 0 0 0
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Effect of storage temperature, moisture and storage period on

protein content in wheat grains inoculated with A. flavus.

The effect of 2 storage temperatures (9 and 27°C), 2 grain
moisture contents (17 and 23%) and 5 storage periods (0, 15, 30,45, and
60 days) on the protein content of 2 wheat cultivars (Sakha 69 and Giza
163) was studied and the obtained data are presented in Table (12) and
Fig. (7).

Results irdicated that, at 9 and 27°C the protein content was
lower than the Zero time throughout the whole experiment. Protein
content the opp3site was found at 27°C whereas the protein content was
higher at 17% grain moisture content. This was true for cultivar Sakha
69.

Concerning cultivar Giza 163, the same trend was also found at
both tested temperature degrees (9 and 27°C) and grain moisture content
(17 and 23%).

It is remakable that although the protein content was higher at the
Zero time for Cv. Giza 163 than for Cv. Sakha 69, the opposite was

found at the different storage periods.
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Table (12): Effect of storage temperature, moisture and storage period

on protein content in wheat grains inoculated with 4.

flavus.
Cultivars % of Total Protein
e re
Temp). Zero 15 30 45 60

t time days | days | days | days

9°C | 17% | 12.4 | 8.76 | 9.40 | 8.76 10.95

Control 8.8 945 | 9.81 | 10.94

23 % 124 | 970 | 10.64 1032 | 9.38

Sakha 69 Control 9090 | 10.64 | 10.35] 9.38
27°C 17% | 12.4 | 10.32110.32 | 10.32 10.32

Contro! 10.5 | 10.50 | 10.36 | 10.29

739 | 12.4 |10.01 ] 10.01 | 10.01 10.01

Control 10.01 | 10.04 | 10.05 | 10.01

9°C | 17% | 13.0 | 7.20 | 7.20 8.45 | 7.82

Control 725 | 7.24 | 8.45 | 7.80
239% | 13.0 | 7.51 | 11.57 10.32 | 10.64
Giza 163 Control 755 111.57 | 10.35 | 10.64

27°C | 17% | 13.0 | 7.51 | 7.51 | 7.51 7.51
Control 755 | 752 | 7.54 | 7.54

230, | 130 | 782 | 7.82.] 7.82 | 7.82
Control 789 | 7.55 | 7.55 | 7.54
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Fig. (7): Effect of é‘t'u')rage tel,uperatur; moisture content and stb;ége period on
percentage of total protein in inoculated wheat grains with A. flavus.
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Effect of storag: temperature, moisture and storage period on

percentage of total carbohydrate in wheat grains inoculated with A.
flavus.

Two storage temperatures (9 and 27°C), 2 grain moisture contents
(17 and 23%) and 5 storage periods (0, 15, 30, 45 , and 60 days) were
experimented to study their effect on the total carbohydrate percentage
of 2 wheat cultivars (Sakha 69 and Giza 163) infected with 4. flavus and
the recorded results are presented in Table (13) and Fig. (8).

The obtained data show that, at 9°C and 15 days storage the
percentage of total carbohydrate was slightly higher than at the Zero
time. This perceitage was then decreased till the end of the experiment
at 17 and 23% grain moisture content. At 27°C, the percentage of total
carbohydrate was decreased after 15 days storage and stayed constant
till the end of s:orage time at both 17 and 23% grain moisture content.
This was true for =v. .Sakha 69.

With regards to cv. Giza 163, after storage for 15 days at 9°C and
23% grain moisture content the percentage of total carbohydrate was
increased than the Zero time then decreased and stayed constant till the
end of storage -ime. At 27°C and 23% grain mpistﬁre content, the
percentage of total carbohydrf;te was higher than the Zero time during

the whole experiment.
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Table (13): Effect of storage temperature, moisture and storage period

on pe:centage of total carbohydrate in wheat grains

inoculated with 4. flavus.

Cultivars % of Total Carbohydrate
e e
Temyg. |content Zero 15 30 45 60
time days days days days
9 °C 17 % 69.0 80 65.7 | 65.7 | 65.7
Control 78 63 62 62

23% | 69.0 70 69.8 | 65.7 | 67.5
Sakha 69 Control 69 66 64 64

27°C 17 % 69.0 | 53.1 53.1 | 53.1 | 53.1
Control 51 52 52 52

23 % 69.0 | 61.65|61.65 | 61.65 61.65
Control 60.1 51 51 50

9°C 17% | 66.2 | 61.65| 69.7 | 61.65 65.7
Control 60 60 52 50

23% | 662 | 74.8 | 65.7 | 65.7 | 65.7
Giza 163 Control 71 62 60 54

27<C 17% | 66.2 | 61.65 | 61.65 61.65 | 61.65
Control 61.65 56 52 50

- 239% | 66.2 | 67.5 67.5' 67.5 | 67.5
Control | 65 57 55 51
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Field Experiments :

Effect of fertilization treatments with macronutrients N and
P under field conditions on weight of 1000 grains and
percentage of grains infection of wheat grains stored for 6
months in 2 successive seasons 1994/ 1995 :

Field experiments were carried out to study the effect of plant
treatment of 2 cvs. Sakha 69 and Giza 163 with N and P on wheat grains
stored for 6 months in 2 successive seasons and the results are tabulated
in Table (14).

It is clear f-om data presented in Table (14) that fertilization
treatments increas: the weight of 1000 grains than the control in season
1995, in compare vith results season 1994.

Data indicated that, in the first season (1994), weight of 1000
grains for Giza 163 cv.was increased only in case of fertilization with
80 Kg N/fed. and even was higher than the control plants. In case of
Sakha 69 cv., fertilization treatments showed unsignificant effect on the
weight of 1000 grain. In the second season (1995), fertilization with 40
kg N/fed increased grains weight of Sakha 69 cv., while there was no
iricrease in grains weight of Giza 163 cv.

The percentage of grains infection increased significantly by the
fertilization with 16 Kg P;Os /fed. and reached 11.89% for Giza 163
cv., while in case of Sakha 69 fertilization with 80 kg N+ 16 Kg
P,Os/fed. infecticn of grains was increased to 10.49%. The percentage
of grains infection for both cvs. in the second season was parallel with
the first one anc. reached 9.99 and 10.36% for cvs. Sakha 69 and Giza
163 respectively.




Table (14): Effect of treatments with macronutrients on weight of 1000-grains and percentage of grains infection of
wheat grains stored for 6 months in 1994 and 1995 seasons.

1994 1995
At zero time After 6 months At zero time After 6 months
Treatments Weight of |% of Grains| Weight of |% of Grains| Weight of | % of Grains| Weight of |% of Grains
1000-grain | Infection | 1000-grain | Infection | 1000-grain | Infection | 1000-grain | Infection
mmx:mm Giza | Sakha ; Giza | Sakha | Giza { Sakha ; Giza [ Sakha ! Giza | Sakha Giza | Sakha ; Giza | Sakha ; Giza
‘mw i 163 69 163 68 163 89 163 69 163 68 163 69 163 69 163
Nma 445460 82 | 94 {447 482|187:2131352:36.1| 86 | 7.1 |36.2:36.3| 9.9 | 88
Lo _A@ z\_uma 449:47.5| 9.9 110.0| 465 426|133 2731437 430| 99 86 |43.1 432|100} 93
80 Kg z\ _uma 436 50.1| 6.3 1 10.0|43.4:406|280153|449:452[10.1; 9.2 {448 451(10.3} 99
16 Kg _uMom\me 4191436 9.1 11191441 4271153 :2331393:40.1| 97 | 93 [40.1/417| 9.6 | 82
Lozi@ nwom\mma 42.5,430| 8.0 | 9.1 (417442213 150/439 43.3| 92 87 |43.9 440| 97 | 98
mo Z + Am P,0Os/Fed ,. Am.wmbm.m 10.9i 7.9 wm.mmﬁ.m ._Nﬂm 17.7|45.0: 456 AO.AWAO.O_Lm.m 45 4 ._om 10.2
L.S.D. at 5% For Cultivars = 2.66 =0.567 L.S.D. at 5% Var =0.01 0.03
Fertilization = 2,14 =1243 =128 Fert = 0.02 0.06
Var. X Fert. =N. § =1.758 Var x Fert =0.03 0.08
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Effect of Fertilization Treatments Under Field Conditions
on Fungi Associated with Wheat Grains Stored to 6 Months
in 2 Successive Seasons (1994/1995) : |

Effect of fertilization treatments with N and P under field
conditions on fungi associated with wheat grains stored for six months 1s
presented in Tables (15 & 16).

Data show that fertilization reduced the percentage of the isolated
fungi in some cases and increased it in the other treatment. In regards to
Sakha 69 cv. it was noticed that, 4. flavus did not appear at the Zero time
in the treatiments J, 40 kg N and 80 KgN, while the other treatments gave
high percentage of i1solated 4. ﬂavus ranged from 50% to 75%. After 6
months storing 4. flavus appears in all treatments except in treatment
40kg N in the firs: season. While using fertilizers containing P»Os resulted
it decreasing the percentage of this fungi.

According to A. niger it appears with high percentage after 6
months storing in all treatments. While A. Alternata did not appear at the
zero time in the treatments 0, 40 kg N/Fed and 40 kg N + 16 kg P,Os/
fed. at the two seasons after the storing period it differs in some
treatments. Penicillium sp. did not appear in all treatments at the zero
time, while after storing it appeared with exception in 40 kg N, 16 kg
P,0s and 80 kg N + 16 kg P,Osin the first season and 80 kg N + 16 kg
P,0O5 in the secoad season. In view to Rhizopus sp. was noticed that after
storing period disappear except in the treatment 16 kg P;0s in the two
seasons.

In regards to Giza 163 cv. it was noticed that A. flavus did not
appear in case of fertilization with 16 kg P2Os/fed, and 40 kg N + 16 kg
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P,Os/fed in the two seasons at the zero time. While after 6 months storing
A. flavus appeared in all treatments with remarkable increase in
treatments of 4. flavus were decreased in the treatments 40 kg N, 80 kg N
and 80 kg N + 16 kg P,Os/ted. According to 4. niger disappear in the
treatments 40 kg N, 16 kg P,Os/fed and 40 kg N + 16 kg P,Os/fed at zero
time in the two seasons. While after storing disappear in 40 kg N + 16 kg
P,Os/fed and 80 kg N + 16 kg P;Os/fed in the seasons and decreased m
most of all the cther treatments with an exception in the treatment 16 kg
P,Os/fed in the -wo seasons. Concerning 4. alternata appears in all
treatments with high percentage except in treatment with 80 kg N + 16 kg
P,0s/fed in the two seasons. While after storing for 6 months the
percentage of A. alternata were decreased in all treatment at the two
seasons. From pievious data in Tables (15 & 16) it was noticed that
Penicillium sp. did not appear at the zero time in all treatiments at the two
seasons. After 6 months storing Penicillium sp. appeared only in the case
of treatment 80 kg N + 16 kg P,Os/fed in the two season. In regards to
Rhizopus sp. at the zero time, all treatments including fertilization with 16
kg P,Os/fed increased its peréentage in the two seasons, while after
storing for 6 moriths there was a remarkable increase in the percentage of
Rhizopus sp. in tk e treatments 0, 40 kg N and 80"kg N and decrease in the
treatments containing 16kg P,0s/fed in the two seasonhs.

In regards to the other fungi they did not appear n the two
cultivars at the zero time in all treatments and in the two seasons. While
after 6 months storing they only appeared with some treatments in Giza
163 cv. with litle percentage except in the case of 80 kg N+ 16 kg

P,Os/fed. in the txo seasons.
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Table (15) : Effect of macronutrient treatments under field conditions on fungi associated with wheat grains

stored to 6 months in season 1994.

Cultivars

At zero time

After 6 months

Fertilization

Asp.
flavus

niger

Alternaria i Pen. |Rhizopus; Other

alternata |

sp.

sp. fungi

Asp.
flavus

A.
niger

Alternaria
alternata

Pen.
Sp.

Sakha
69

40 Kg N/Fed

25

mo. Kg N/ Fed

18 vA@ Uqu:Hmn_

40 N + 16 P;0y/Fed

0

0

50
50
0

100 : O

25

0

50

25

Giza
163

BU kg N/ Fed

16 Kg P,05/Fed

@i

€
o |

80 N + 16 P;0s/Fed

o
o
‘oio

33.3 0

Other Fungi : Fusarium roseum/ Nigrospra sp./ Epicoccum sp.
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Table (16): Effect of macronutrient treatments under field conditions on fungi associated with wheat grains stored
to 6 months in season 1993.

Cultivars

After 6 months

Fertilization

Asp.

flavas

At Nm_.o time

Alternaria i

alternata

Pen.

Rhizopus
5p.

Asp.

flavus i

A
niger

i Alternaria
i alternata

Pen.
sp.

Rhizopus
sp.

Sakha
69

Zero

40 Kg N/Fed
80 Kg N/ Fed

40 N + 16 P;O¢/Fed

16 Kg P,0s5/Fed

80 N + 16 P,O5/Fed

o

30

.aae mm

43

.20,

0

30

45

Giza
163

Zero

140 Kg N/Fed

80 Kg N/ Fed
16 Kg P,O5/Fed

BO N + 16 P2,Os/Fed

40

i 35

o ioiocioio o

oio ioioio|o

0

25

0

Other Fungi : Fusarium roseum/ Nigrospra SP./ Epicoccum SP.
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Effect of spraying with micronutrients on two wheat
cultivars (on weight of 1000-grain and percentage of wheat

grains infection) stored for 6 months in 2 successive seasons
1994/1995 :

In this experiment two wheat cultivars (Sakha 69 and Giza 163)
and 6 fertilization treatments were studied and the results are presented in
Tables (17 & 1§). Data show that, the different fertilization treatments
have no significant effect on the weight of 1000 grain for the 2 studied
cultivars compared to the control. This trend was found in the first and the
second season except for cv. ‘Giza 163 in the second season where the
weight of its grains was significantly higher than the control with ail
fertilization treatments especially in case of Fe Zn Cuand Fe Mn Cu,
respectively. As regard to the percentage of grains infection after 6
months storing increased in the first season in most treatments while
decreased in the second one compared to the control was clearly

decreased in the szcond season than in the first one for the 2 cultivars.
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Table (17) : Effect of micronutrients and cultivars on weight of 1000-grain and percentage of wheat grains

infection that was stored for 6 months in season 1994.

Fertilization

At zero time

After 6 months

Weight of 1000-grain

% of grains
infection

Weight of 1000-
grain

% of grains infection

Giza
163

Sakha
69

Giza
163

Sakha
69

Giza
163

Sakha
69

Sakha
69

Giza
163

41.09

36.66

43.83

i 37.66

39.21

39.69

6.70

5.98 9.68

9,75

10.06

39.13

40.70

6.70

41.03

8.63 9.41

10.13

5.95

41.80

45.70

41.50

25.7

45.90

43.30

10.11 11.81

L..S.D. at 5% for

Cultivars
Fertilization
Var, x Fert.

= 3.537
= 4,960
= 8.590
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Table (18): Effect of micronutrients on fungi associated with wheat grains stored for 6 months under field
conditions in season 1994.

At zero time After 6 months
Cultivars | Micronutrients | Asp. A iAiternariai P. cary- i Rhizopusi Other Asp. A i Alternaria| P. cary- { Rhizopus { Other
flavus niger alternata i ophyllum i Sp. i fungi flavus niger i alternata : ophyllum sD. fungi
Zero 20 40 40 o + 0 0 16 64 0 0 0 20
Fe Mn Cu 333 0 333 0 33.3 0 0 60 40 0 0 0
Sakhai FeZnCu a 0 50 C 0 50 10 80 10 0 0 0
69 Mn Fe Zn 0 50 50 0 0 0 50 25 25 0 20 0
Zn Mn Cu 25° 0 | 275 0 37.5 0 0 50 30 0 0 0
FeMnznCu| 286 | 286 | 429 | O 0 0 30 | 30 0 0 0 0
Zero 0 0 | 50 0 50 0 0 100 | 0 0 40 0
Fe Mn Cu 0 0 42.9 0 286 286 20 20 50 0 0 10
Giza Fe Zn Cu 60 40 0 0 0 o] 45 0 55 0 0 0
163 Mn Fe Zn 60 20 0 0 20 0 0 7.4 71 0 215 0
Zn Mn Cu 66.7 33.3 0 0 0 0 12 32 25 0 0 6
FeMnZnCu| 60 40 0 0 0 0 0 50 50 0 0 0 |

Other Fungi : Fusarium roseum/ Nigrospora sp. and Epicoccum sp.
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Effect of Spraying with Micronutrients on Fungi
Associated with Wheat Grains of two cultivars Stored for 6
Months Under Field Conditions in 2 Successive Seasons
1994/1995 :

The effect of spraying wheat plants in field with 4 micronutrients
on fungi associated with grains of 2 wheat cultivars at the zero time and
after storing for 6 rionths under field conditions in 2 successive seasons is
presented in Tables (19 & 20).

~ Results obtzined indicated that 3 fungi, i.e. A. flavus, A. niger and
Alt. alternata wer: the most isolated fungi from wheat grains at zero time
and after storing for 6 months. This was true for the 2 cultivars under
study in both seasons. There was no clear trend for the effect of the
different treatmenis on the percentage of the isolated fungi for the 2
cultivars in both seasons. Rhizopus nigricans was more associated with
wheat grains in the first season than in the second one. Alternaria
alternata was more isolated from wheat grains in the first season than in
the second one for cultivars Sakha 69. Penicillium sp. did not appear at
the zero time or after sto-rage on the two cvs. and in the two seasons.

Some other fungi appeared only in some treatments such as FeMnCu.
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Table (19) : Effect of micronutrients and cultivars on weight of 1000-grain and percentage of wheat grains
infection that was stored for 6 months in season 1995.

At zero time

After 6 months

Fertilization Weight of 1000-grain % of grains Weight of 1000- % of grains
. infection grain infection
Sakha 69 Giza 163 | Sakha 69 i Giza 163 | Sakha 69 | Giza 163 | Sakha 69 | Giza 163
Zero - 37.81 . 36.10 8.91 8.17 38.01 37.26 9.26 8.63
Fe Mn Cu 40.32 39.74 7.24 826 | 4162 39.91 7.1 7.77
Fe Zn Cu 41.65 40.21 8.47 9.88 41,71 40.65 6.82 8.10
Mn Fe Zn 40.16 40.71 5.29 7.91 40.18 40.81 5.19 7.26
ZnMn Cu 39.91 40.18 10.81 10.11 39,81 41.25 9.95 9.73
Fe Mn Zn Cu 43.23 41.93 8.21 9.31 4362 42 50 8.85 8.12
L.S.D at 5% For
Var. =0.01 0.03
Fert =0.012 0.05
Var. x Fert =0.02 0.07
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Table (20) : Effect of micronutrients on fungi associated with wheat grains stored for 6 months under field
conditions in season 19935

At zero time After 6 months
Cultivars | Micronutrients Asp. i A W>_$3m1mm P. cary- | Rhizopus { Other | Asp. A Alternaria; P.cary- i Rhizopus; Other
flavus : niger i alternata | ophyllum i sp. fungi flavus | niger i alternata i ophyllum sp. fungi

Zero 18 35 | 36 0 0 0 16 i &0 10 0 18

: > 4 o... o -
45 30 28
0 35 30

Sakha| Fe Zn Cu 0+ 0 45
69 | MnFezn | O | 45 45
ZnMnCu | 20 . 0 | 23

oioio
o

—
N
oioio!

cio!

o
-
3]

Fa o Cn 7n M [~p]
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163 | MnFezn | 52 | 16 . O | 0 i 18

Zn Mn Cu 60 25 0

“FeMnZnCu| 55 | 50 0
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o
oi0oioio
o w
wWiniom!
i
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oiN
oioio
oo
cocimioio

Other Fungi : Fusarium roseum’ Nigrospora sp. and Epicoccum sp.




75

Effect of Fungicides on Some Characters of Wheat Grains
stored for 6 months of two cvs. in 2 Successive Seasons
1994/1995 :

The effects of 5 fungicides (Tecto - Sumisclex - Rovral - Sportak-
and Topsin M) ard ammonium sulphate on some characters of wheat and
infection with furgi in 2 successive seasons are shown in Tables (21 &
23).

Data in Tables (21 & 23) showed that all fungicides treatments
have no significant effect on the germination percentage of grains in the 2
scasons. Howeve-, germination percentage was very high especially in
case of ammonium sulphate at 500ppm. The weight of 1000 grain was not
significantly affected by all fungicides in the first season while it was
increased significantly in the second season except in case of both
concentrations of the fungicide Topsin. The highest increase was achieved
by ammonium sulphate salt (1000 ppm) especially after storing. The
percentage of grains infection was clearly increased in the second season
than the first onz. The lowest infection percentage (2.6) was obtained
with 1000 ppm of ammonium sulphate and the highest one (7.3%) with
500ppm of the sane salt in the first season. In the second season, 500ppm
of Sumisclex 50 gave the lowest infection percentage (20.7) while
500ppm of Rovral caused the highest one (42.7%). The lower percentage
was obtained with 500 ppm of ammonium sulphate and the highest one
with 500 ppm of Sumisclex 50. Grains moisture content was decreased
with all treatments and was almost the same i both seasons. The lowest
decrease in moisture content was obtained with 500 ppm of both Tecto
and Sumisclex 50, while 1000 ppm of ammonium suiphate gave the

highest moisture content.
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Table (21) : Effect of spraying with some fungicides and ammonium sulphate on some characters of wheat in
season 1994,

At zero time After 6 months
Treatments |Germination Weight of | % of mold : Moisture : Grain yield Germination; Weight of | % of mold | Moisture
% 1000-grain | infection | content :(Ardab/fed) % 1000-grain : infection content
1 A .@Nw ................... - ‘_..o;o ....... ‘_m...mm... mw,_ 41.03 21.3 11.10
1B 96.3 10.23 11.65 94.5 44.50 31.3 | 10.20
2 A 10.10 13.60 952 4470 207 11.114

control .
L.S.D at 5% N.S 0.625 N.S N.S 3.219 12.36 0.591
1- Tecto 41.8 2- Sumisclex 50 3- Rovral 50
4- Sportak 45% 5- Topsin G- Ammonium sulphate.

A- 500 ppm B- 1000 ppm
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Table (23) : Effect of spraying with some fungicides and ammonium sulphate on associated fungi in 1994.

At zero time After 6 months
Treatments Asp. A. niger { Afternaria F. Pen. sp. | Rhizopus Asp. A. niger iAlternaria F. Pen. sp. | Rhizopus
: aternata i roseum sp. flavus aternafa | roseum sp.
L0

o

............ v T U s e w0 R 00 100 6T BT B
............. en | s a0 25 29 0 0 {357 [ 255 | 116 | 38 | 560 | 0
............ s s 3 e e e e | 3
Gontrol | 45 ¢ 25 | 10 0 00 V273 1 67 | 244 1 95 | 122 20
1- Tecto 41.8 2- Sumisclex 50 3- Rovral 50
4- Sportak 45% 5- Topsin 6- Ammonium sulphate. i

A- 500 ppm B- 1000 ppm
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Effect of Spraying with Some Fungicides and Ammonium
Sulphate in the Field on Fungi Associated with Wheat
Grains After Storing for 6 Months in Natural Conditions:
The percentage of different fungi isolated from wheat grains that
was sprayed with. fungicides in the field and stored for 6 months are
presented in Tables (22 & 24). Obtained results show that the percentage
of the isolated fungi increased with some fungicides and decreased with
others. There was no clear trend for the effect of different treatments on
the percentage o7 the isolated fungi. However, the percentage of A. niger
and F roseum v/as increased with 1most of the tested fungicides than
other isolated fingi. Aspergillus niger showed the highest increase
percentage due t> fungicide treatments, while: Rhizopus sp. showed the
lowest increase percentage, whereas, five of the six tested fungicides

caused complete inhibition of fungal growth.
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Table (22): Effect of spraying with some fungicides and ammonium sulphate on some characters of wheat in
season 1995

At zero time After 6 months

Treatments mm_._sp:m:o:m. Weightof | % o?:o_a.m Moisture | Grain yield | Germination Weight of | % of mold ; Moisture

% Maooo-@ﬂmmz infection i content | ({Ardab/fed) % 1000-grain : infection content

..._. A b\_....w.m .L.._m... ) 10.39 13.97 99.3 42.67 26.13 13.91

1B :

2 A
2 B
JA

control 93.0 4155 4.50 1216 | 13.12 96.0

L.S.D at 5% 0.20 043 | 013 002 | 010 NS 1 021 ¢ 0.21 0.05

1- Tecto 41.8 2- Sumisclex 50 3- Rovral 50
4- Sportak 45% 5- Topsin 6- Ammonium sulphate.
A- 500 ppm B- 1000 ppm




Table (24) : Effect of spraying with some fungicides and ammonium sulphate on associated fungi in 1995.

At zero time After 6 months
Treatments| Asp. A. mbxmw:mn.mw F. M_Uma. _mm:...mo_o:m Asp. A. iAlternana F. Pen. i Rhizopus
flavus | niger i afemata wammcam sp. i sp. flavus i aternata | roseum i Sp. sp.
AA |50 | 0 .0 . 68 36
- 2A |48 30 . .20
2B | 42 34
3B .45 8
LLAA a2
............ 4B .. .31
5 A S0P
.58 .50 ;.9
BA 1.25.5..22.
6B 20 .14

| control | 50 : 35 i 1z : {0
1- Tecto 41.8 2- Sumisclex 50 3
4- Sportak 45% *  5-Topsin 6-
A~ 500 ppm B- 1000 ppm *

ovral 50
mmeonium sulphate.

> =
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B- Effect of Micronutrients and Wheat Cultivars on Aflatoxins
Produced by A. flavus .

The effect of four micronutrients and 2 wheat cultivars on aflatoxin
production was studizd and the results are shown in Table (26).

Data showed that, all treatments with the micronutrients caused a
decrease in aflatox:ns production compared to the control. However,
combination included the 4 elements (Fe Mn Zn Cu) showed the lowest
amount of aflatoxins which reached 10.52, 10.57 and 9.48 .]Jéf
aflatoxins/kg for cvs. Sakha 69 and Giza 163, respectively. The
combination Fe Mn Cu gave the biggest amount of aflatoxins for all

cultivars which was however, less than the control.

Table (26) : Effect of micronutrients and wheat cultivars on aflatoxins
prodi ced by 4. flavus.

Treatments Aflatoxins conc. HE /kg Wheat)
B, B G Go Total
Control (zero) 522 | 393 4341596 | 19.50

Fe Mn Cu  Sa<ha 69| 399 | 320 | 4551334 | 15.08
Giza 163 | 3.77 | 327 | 498 | 322 | 15.2]

FeZnCu  Sa<ha69| 3.02 | 233 | 409214 | 11.58
Gizale3 | 3.10 | 231 {3341199| 10.74

Mn FeZn Saxha69| 3.54 | 201 {400 274 | 12.29
Gizal63 | 339 | 234 | 37571159 11.07

ZnMn Cu Sakha 69| 234 | 212 | 3991260} 11.17
Giza 163 | 246 | 214 {363 | 142 972

Fe Mn Zn Cu Sakha 69| 2.25 | 2.08 | 3.81 243 ] 10.57
Gizal63| 249 | 209 | 354 | 136} 948
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C- Effect of Fungicides on Aflatoxins Produced in Wheat Cultivars
by A. flavus :

Effect of sorie fungicides and ammonium sulphate on aflatoxins
production is shown in Table (27). Data obtained showed that all
- fungicides and amrionium sulphate reduced the production of aflatoxins
by the fungus compared to the control. The highest reduction was
achieved by Rovra. 50 with its both concentration (500 and 1000 ppm),
while the lowest recuction was for Sportek 45% with its 2 concentrations.
It is remarkable that the highest concentration (1000 ppm) of all tested
fungicides and ammonium sulphate was better than the lowest

concentration (500 ppm) in reducing the amount of aflatoxins produced by

the fungus A. flavus.

Table (27) : Effect of fungicides on aflatoxins produced in wheat

culiivars by 4. flavus.

Treatmerts Aflatoxins cone. (mg/kg wheat)
B By G Gy Total
Control 421 | 2731535346 | 16.75
Tecto 41.8 500ppm | 252 | 1.67 | 397 | 2.11 | 10.27

1000 ppm| 2.34 | 1.53 | 341|201} 929

Sumisclex 50 500 ppm | 3.72 { 250 | 496 | 298 | 14.16
1000 ppm| 3.53 [ 190 | 398 | 2.64 | 12.05

Rovral 50 500 ppm | 2.31 | 9.95 | 233 | 1.52 | 7.11
1000 ppm| 2.25 | J.81 | 2.01 | 1.43 | 6.50

Sportek 45% 500 ppm | 3.77 | 2.54 | 4.81 | 398 | 15.10
1000 ppmy 2.79 | 228 | 424 | 3.25 | 12.56

Topsin 500ppm | 2.73 | 2.83 | 3.53 | 2.17 | 10.26
1000 ppm| 3.01 | 2.01 | 3.75 | 245 ] 10.22

Ammonium sulphatz 500 ppm | 3.03 | 2.04 | 3.90 | 2.56 | 11.53
1000 ppm| 294 | 1.99 | 3.74 | 2.12 | 10.79




