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ABSTRACT

Muivze senotypes reactions against ear and kernel rot diseases under
natural infection indicated that, the single cross S.C Bashair-13 and both
open pollinated varieties Giza 2 and Balady, exhibited the highest percent of
infection by kernel rot causal organisms, under two tested sowing dates and
two tested plant densities. While, the single crosses 107 and 122 exhibited
the lowest percent of infection, under the same aforementioned treatments,
The highest percent of infection was recorded at late sowing date (1 st July),
late harvest date (135 days after sowing) and at high plant density, in all
lested maize genotypes. Fusarium moniliforme appeared to be an early
colonist of preharvested maize ears, infecting the kernels before Penicillium
spr. Aspergillus_niger, Aspergillus  flavus and other molds, the late fungi
were increased at late sowing date and late harvest date.

Colonization of grain rot fungi i.e. Fusarium moniliforme. Penicilliin
sp.. A, fluvus and A. niger led to a reduction in germination, a decreasc in
grain components (i.e. endospern, ash %) and a decrease in weight as well
as density of grains. While, fat %, crude protein %, free fatty acid % and
acidity were increased. The decrease in endosperm content may be due 10
fungi nutrition and may be also due to stimulated of seed respiration.
resulting i loss of viability as manifested by poor germination. Morcover,
the mcrease of protein and fat % may be attributed to the increment of the
total protein within the host-pathogen complex.

Key words: maize varieties, date of sowing. date of harvest, plan:
densitics, car and kernels rot fungi, germination, viability. acidity, chemice
compositions.

INTRODUCTION

Maize is a subject to the attack of different diseases in Egypt i.c. latc
will. downy mildew and common smut, also it is a subject to the attack of
kernel and car rots in both field and store. Caldwell et al (1981) reported
that, Fusarivm moniliforme is a better competitor in preharvest maize than
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Peniciltium. Initial kernel infection of F.moniliforme may serve as an
important deterrent to subsequent kernel invasion by other seed-infecting
molds, as suggested by Wicklow (1988). Moreover, King (1981) and
Wicklow (1988) found that F. moniliforme appears to be an early colonist of
preharvest maize ears, infecting the kernels before Pericillium and other
mwlds. In contrast, Aspergillus flavus and Aspergillus niger frequently grew
out from the same kernel and showed a highly significant positive
association. Diab et al (1989) and Tolba (1991) suggested that. maize grains
obtained from early sown plants showed the maximum germination because
ol 1t's maturity and lowest moisture content. Increasing grain moisture
content led to increased grain rot infection especially Fusarium moniliforme
and decrease grain germinability. The percentage of fungal infection is
positively correlated with the date of sowing. Prasad et al (1988) found that,
Aspergilfus flavus stimulated the hydrolysis of starch and protein producing
extracellular amylase, proteasc and lipase enzymes. The hydrolytic product
on one hand, may be utilized by the fungi for their nutrition and may be also
fost due to stimulated sced respiration resulting in net loss in dry weight of
the seed and loss in viability as manifested by poor germination. Also, the
decrease in pH of the seed which reached its maximum due to A. flavus
may be due to accumulation of total free amino acids (TFAA) and fatty
acids in the seed. Fahim et al (1982) found that, the highest amylase activity
in vitro was recorded with 4. flavus, followed by Alternaria alternata and 4.
niger. Whereas, 4. niger followed by A. flavus showed the highest activity
ot protein decomposition and cellulytic activity. Gamal EI-Din et al (1987)
reported that, the most dominant fungi on maize grains could be arranged
descendingly as F. moniliforme. Penicillium sp. A. niger, A. flavus, Mucor
spoand Alternaria sp. Prolonging storage periods generally resulted in
reducing the weight of both the germ and hull in either healthy or infected
arains with M. eryzae. Whereas no difference occurred when the grains were
infected with £, monilifornie. Also the corn attacked by the tested tungi
showed a marked increase in frec and total phenols. Ghosh and Nadi (1986)
found that, colonization of sced rot fungi led to a decrease in carbohydrate
content in most cases. Christensen and Meronuck (1989) found that invasion
of corn germs by /. glancus preceded any detectable weight loss and change
in germ color. By the time the dry matter loss had reached 0.3-1.0 %, the
cerms of corn kernels had been extensively infaded by the ffungus. Gitali
Das and Swati Sen Mandi (1992) showed that the scutelar amylase activity
increased in unaged seeds, while it decreased in aged seeds. Purushotham et
al (1996) indicated that. the tested fungi (i.e. 4. flavus, A niger and
Penicillium sp.) caused a significant decrease in total carbohydrate content
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ol seeds. Maximum reduction in carbohydrate content was observed 7 1.
flevus inoculated seeds.

The main objective of this experiment was 1o study the relation
between car and/or kernel rot and both of sowing and harvest dates in terms
of seed component and seed germination.

MATERIALS AND MOTHODS

This experiment was performed at two locations i.¢. Quotor (Kharbiu)
and Sakha (Kafr EI-Sheikh) during 2001 growing scasons.

Split split plot design with four replicates was adopted in this
experiment. The sub sub plots were cultivated by maize culuvars i.c. single
crosses (5.¢)107. 120, 122, Bashair-13 and two open poliinated varictics i.e.
Giza 2 and Balady. The sub plots were represented by two planting
distances e, 17.5 and 25 cm between hills to get the two tested plant
denstties ol 32000 and 24000 plants / feddan, respectively. The main plots
included two sowing dates i.e. 1 st of June and 1 st of July. The
experimental unit consisted of 5 rows, 6 m long and 70 cm apart. cach hill
was planted with 3 seeds and thinned to 1 plant after 3 weeks of planting.
Samples of 20 ear/cultivar were taken at random from cach treatment aller
three different dates from sowing t.e. 105, 120. and 135 days. These samples
were subjected to the determination of germination and the tnvolved lTungi
as follows:- The treatment included 25 seed of cach cultivar with four
rephicates. Sceds from cach sample were immersed in 1 %% sodium
hypochlorite solution for 2 min. then washed several times in distilled sterile
water and transferred to sterile PDA midium in petri plates 15 em diameter
and incubated ar 25-27°C for 12 days. Percentage of sced germination and
infeetion by seed rot fungi i.e. Fusarium moniliforme. Penicillivm sp..
A.niger. A fluvus and other fungi, were recorded.

Viability test of seeds:

Germination test under optimum conditions was done according 1o the
international rules (ISTA 1993). A germination paper of filter paper strips
was folded into 10-50 pleats longitudinally which may be stapled at both
ends. Sceds were placed in the pleats and sufficient water was added. These
strips were either kept in boxes with tight fitting lids or placed dircctly in a
(wel) type cabinet at 29 °C. Germination counts for normal secdlings were
done after seven days.

Cold germination test was measured according (o the procedures
reported in the seedling vigor testing Hand Book (ISTA  1995).
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Relative density of sceds:

Thousand seeds from each plot were weighted. their volume was
measured by absolute displacement and relative density was calculated
{Bourne. 1967).

All recorded data were subjected to the statistical analysis according to
Suedecor and Cochron (1980).

Chemical composition of seeds:

Seed samples were taken at random from each plot and grounded to
fine powder to pass through 2 m m mesh for chemical analysis: i.e..
maoisture content, erude protein (N % x 3.73). ash % as well as ol content
by the soxhlet extraction method were determined according 1o the
procedures of the A.O.A.C. (1990) and expressed as a percentage of the dry
weight of the sample.

RESULTS AND DISCUSSION

Data presented in Table (1) showed that maize cultivar i.¢ Balady
recorded the highest percent of infection by ear rot fungi, followed by Giza
2 and S.C Bashair-13 genotypes. The lowest infection pcrcentage was
recorded with S.C 107, 120 and 122 maize cultivars, respectively, The
endosperm. density of grain and weight of 100-kernel dccreased by
increasing infection with the tested fungi. while, the percentage of protein.
acidity, F.FLA and crude ash % increased by increasing infection with the
tested fungt. These results were in agreement with thosc reported by Fahim
et al {1982) and Prasad et al {1986).

As for sowing and harvest dates, data presented in Table (1) indicated
that, the percentage of infection resulted from saprophitic fungi i.c
Penicillium sp., A.niger and A_flavas were higher at second sowing date and
at 3 rd harvest date, while the percent of infection resulted from Fusarium
moniliforme was high at the two tested sowing dates and at the three tested
harvest dates. These results are in accordance with findings of King (1981).
Wicklow (1988), Diab et al (1989) and Tolba (1991).

Regarding the two tested plant densities, data presented m Table (1)
showed that the infection percentage due to maize grain rot fungi was higher
under plant density (32000 plant / feddan) comparing with low plant density
(24000 plant / feddan). The percent of free faty acid (F.F.A), fat % and
acidity % in grains increased under high plant density, while, the percent of
cndosperm in maize grains were lower under high plant density. Thesc
results indicated that. the optimum sowing date, harvest date and plant
density. which gave high germination and high quality of maize grains were
1 st of Junc. 120 days from sowing and 24000 plant / feddan. respectively.
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Table (1 ); The means infection of maize varieties, date of sowing, date of harvest and plant densities and effect of them on development
of ear and kemnels rot fungi, germination , acidity, F.F.A and on component of maize grains in two t.:ted locations.

Variables varie .| Date of sowin . Date of harvest . Denst B
Y Sig g Sig Sig i Sig
IE 3 4 5 6 | 2 ] 2 | 3 I
124 ¢ | 3464 13685 { +* | 3534 {3586 3603 INS! 2970 141601 ¢+
.5 531 6.74 . ' 1.80c | 6.74b 9543 ** 532 ' 6. 73 Pe

S35 | 458 i ** | 143c (475bi8.72ai ** | 439 | 554 | **

U vl P S eame i remseme

440 | 4.4l * 135¢ {4.38bi 7492 ** 401 480 | **

T TU22c T a08b i 292b § 325b | 4052 i43dai 4| 304 | 355 i v { 247c i306bidA40a; % 296 |33 1"
Germination lab % | 95.69a | 95.004 .‘5;'3'7';";'61‘.56a"§'93,31a 88.42b, *+ | 9504 | 9194 | *+ | 9378 | 94.06 | 92.79 | N.S | 9499 ;9209 ++
Cold test %, 87.42. 185.75ab | 84.97ab (8208bi * | 8596 | 8592 | * |8429b 88153 85.38b] ** | 8577 [86.11]
Eﬁd'ogﬁgﬁﬁ-(;/;{mjw" 2240ab | 2130c (2076¢c) ** | 2426 | 2230 | ** | 2358 | 2329 | 2297 NS 2377 (2279} ++
Empryo (%) | 3248 309b | 3348 | 3488 ) * | 340 | 328 | % ! 290c | 3858 326b. %% 343 | 324 *
Lama(%) L71b | 175b | 172b * | 196 |} 185 ¢ ¢ | 190 ! 197 ! 1.85 [NS| 194 | 1.87 | *
FFA% 0.190¢ | 0.125d | 0.149cd | 0.240b | 0.264ab 102998} *% | 0216 | 0.207 | * 10.184b i0487bi0.262a ** | 0.193 0229} ¢+
Acidity % 538¢c | 584d | 591d | 657c | 7.09b [ 7.74m i %% i 594 | 690 ! ¢+ § S9d4c ! 626b!7.06a ** | 618 | 666 **
Density (weight/size): 1.26a | 123b 1 1.19¢ ! 114d | 110e ! 106F+**i 117 { 116 | * | 1.20a | LI17b) 1.12¢c ! ** ¢ 118 ! 115 | ¢+
Size (m m) 24314 § 27.50¢ | 27.36c } 2828b § 29.198 28.53b} ** | 2822 § 2683 | ** {28.10a i27.50b12699¢ci ** | 28.87 $26.19i ¢+
Weight (g ) { 3143d | 3307h § 33728 | 3227¢ {31.72¢d (3066 ¢ ** | 3343 | 3087 | ** {32982 13223bi31.23c1 ** | 3358 13071, ¢+
Protein % 1222¢ | 12.87¢ { 13.57b {1426} ** i 1302 | 1301 { * i 1231c{1296bi13.77af ** | 1301 [13.02; *
Fatse 40lc | 443b i 490a :502a] **| 445 | 441 i * | 430b [435b 4658 ** | 437 {449+
Moisture % 14. : e 15208 | 1448c (1476b) % ; 1451 | 1463 | * | 1566a 1406 13.99b] *% | 1446 | 14681 **
Ash% Lalbc | 140bc | 143b | 13dc | 136c |154a] ** | 147 | 135 | ** | 1.40b | 149¢c | 135c | ** | 143 | ld40] *

Means designated by different letters in the same column are sxgmﬁcantly different at 5% according to Duncan's multlple range test.
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Regarding the effect of two. tested sowing dates and three harvest
dates under two plant densities on infection of six maize genotypes by ear
and kernel rots causal organisms. the presented data in tables (2) and (4} and
figure (1) showed that the maize genotypes i.e. s.c 107 and 122 exhibited
the lowest percent of infection resulted from the tested fungi. while the
single cross Bashair-13 and open pollinated varieties i.c. Giza 2 and Balady
showed the highest percent of infection under the two tested sowing dates
and two tested plant densities. The grain infection of the tested fungi were
higher at second sowing date and at the high plant density (D) in all tested
maize genotyvpes. The highest pereent of infections of saprophytic fungi i.e.
Penicillivn sp. and Aspergillus sp. were recorded in the second sowing date,
at Penicillivm third harvest date under high tested plant density. The data in
Tables (1) (2) and (3) also showed that, Fusarinm moniliforine was first
competitor pathogen and it’s infection on the maize grains was observed
belore sp, Aspergiltus sp. and other molds. iHere, the infection with
Fusarinm moniliforme was generally ligher in all sowing dates and  harvest
dates. while the infection with Penicitlium sp, A. flavis. A. niger and other
fungil was only high at late sowing date and at late harvest date. These
resudts were in accordance with finding of King (1981), Caldwell et al.
(1981). Wicklow (1988), Diab et al (1989) and Tolba (1991). who found
that, mnitial kernel infection by F moniliforme may serve as an important
deterrent to subsequent kernel invasion by other seed-infecting molds. The
percentage of fungal infection positively correlated with date of sowing.

As for the cifect of infection by ear and kernel rot causal organisms on
maize grain contents, data presented in Tables (2), (3), (4) and (5) indicated
that the tested fungi especially 4. flavus, A. niger and Penicillium sp.
caused a significant decrease in endosperm percent in maize grain and
100-kernel weight. especially at late sowing date, late harvest date and
under high plaat density. The decrease in endosperm content may be due to
the colonization of seed rot fungi, which led to the stimulation of amylase
activitics. invertase and protease, as recorded by Prasad et al. (1988). The
density of grain (weight/size), the percent of embryo for the grain and the
percent of lemma for the grain were also decreased due to infection by
tested tungi especially at late sowing date and late harvest date under the
higher plant density in susceptible grains (i.e. s.c 120, Bashair-13, Giza 2
and Balady ). The crude ash (%) also decreased in few cases. The decrease
in crude ash % may be due to the colonization of some ear rot fungi
espectally A, miger. which led to an increase of cellulytic activity as
reported by Fahim et al. (1982). On the other hand, data in Tables (2), (3),
(/) and (5) showed that, the crude protein % increased in maize grains
which have high severity of rot diseases (at both late sowing and harvest
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Table (2): Interaction between maize genotype, sowing date and plant density and its effect on kernel

rot disease incidence in two locations i.c.Quotor (Kharbia) and Sakha (Kafr El-sheikh}

Maize :Sowing: Plant ! [F-moniliforme  Penicilliumsp  Aspergillas niger Aspergillus flavus Other fungi _
genotypes: date idensities! Quotor | Sakha  Quotor  Sakha  Quotor Sakha Quotor  Sakha uotor Sakha
» | gt | DI 1122011427 020 0.56 020 078 095 1.11 141  1.56

o ! D2 12300 2776 090 1.44 199 244 1.00 1.56 .72 192

S isecondi Pl 11360 1 1684 261 3.56 160 211 220 278 .93 2.00
........... . D205.2430 0 2960 400 456 230 289 323 344 256 300
o | pig | DIEITITTY 2006377560 4.56 230 7333 266 3.1 201 242

& '\ D2 3260 i 37.84 426 5.00 390 589 387 378 293 4ll

S igecongs D! 3101 % 3392 43 5.56 300 4.11 399 489 280 256
........... b D25 3500 ;3340 600 &11 620 833 498 522 300 322
» | Fiust | DI 1130077186412 1.33 1.00 1.56 111 1.44 149 191
PO { D2 ! 2781 : 3046 299 4.22 220  3.89 1.89 222 250 320

S isecond! D! 2231} 2633 2,00 2.89 210 222 258 41 281 3.11
........... ....D2 53200 : 3437 468 633 360 500 396 444 320 344
© | pist . DI | 20.60 7 351877400 5.78 310400384 TTAN 269 310

_ B ! D2 | 4833 ! 51.02  5.88 6.78 500 644 455 478 320 3.33
“E {qecond! DI i 3361 [ 3909 466 6.67 460 478 460 556 294 356
T30 D2 i4388 | 4651 601 756 S99 678 600 744 320 300
""" : Flrst ;DI 20037 3420 524 7.03 400 544 388 456 280 329
PO L D2 i 4102 ) 4934 7.8 8.00 560 6.0 490 533 356 392

N condl DG 3368 1 4207 690 7.78 480 622 453 367 299 3.89

; i D2 4613 1 4880 800 978 .. 689 807 588 600 460 511
""""" Fi CODE Y3205 1 40.03 6.13 7.73 5.1 6.11 3.00 378 286 351
£ s D2 {4413 1 5622 750 8.42 680 690 488 533 390 48
& 58cc0nd§ DI | 43.66 | 4626  §.12 9.44 560 700 400  S44 396 456
___________ .+ D2 1 51LE9 : 5496 1040 1156 750 8.67 592 656 483 5ll
L.S.0. at (5 %) 368 7 351 120 128 1.76 121 1.09 113 123 100

First = 1 st of June
Second = 1 st of July

D1 = 24000 plant / feddan
D2 = 32000 plant / feddan




Table (3): Means interaction between maize genotype, sowing date and plant density and its effect on standard germination,
cold test germination, weight of 100-kernel, crude protein, fat and crude ash % in maize grains in two tested locations.
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‘ : ; Weight
Maize | Sowing | Plant ;gf’n‘i’;::{i‘in gfnﬁfn‘a";f;ﬂ pcr;‘:f:‘; Far  CTde o0 F19O%0 Ernbryo Lemma FFA  Acidity
genotypes; date densities YA o o % o ‘z‘;;a o % % % %

« | g | DI 9789 89.56 1355 403 146 3404 2504 370 222 013 513

o toD2 i 9467 86.11 1254 444 145 2960 2325 315 193 027 548

S  isecomdi D! i 9589 8622 1229 461 132 3407 2293 292 220 020 543
IS feeeeeees b2 438 L §7.78 ..1.33 435 140 2790 2244 271 228 025 545

v | ppe | DI P93 8400 1325 378 153 3679 2719 358 225 012 535

a i ioD2 t 9544 9033 1226 404 144 3199 2420 321 207 019 570

B second! D! i@ 9744 8422 1234 383 132 3197 2518 332 220 13 604
ISR SN a.p2 00 L 8789 ....13.09 378 130 3153 2528 302 198 022 635

» | Fig | DI i 9889 8500 1215 406 143 3595 2662 360 229 0.3 .5.06

GO i D2 i 90.89 8822  1L75 398 157 3354 2681 320 209 018 555

8 igeong: D! | 9633 95.56 1242 422 142 3274 2426 319 200 012 565
e freenaens D2 8978 L. 85.67 ....12:55 379 131 3361 2355 319 200 024 667

w | Fig | DI i 97.89 88.00° 1263 457 1377 3539 2475 324 240 009 543

~8 PoD2 Loe2ll 8378 1311 449 133 3239 2194 315 220 025  6.08

“E gecond D! i 9433 8544 1280 389 1.54 3144 2197 314 235 019 698
RS A M2 s 8578 ...1294 475 LI2 2986 2092 290 | 201 030 771

Uhigt | DI 19678 8500 1302 500 145 3544 2218 385 300 024 607

o © D2 i 97.00 87.22 1388 473 148 3207 2204 280 280 027 670

N gecondi DI G 9489 83.89 1343 478 122 3102 2024 350 300 023 635
e L.D2 g 8436 §3.78 1395 500 129 2836 2067 323 290 030 740

w | Fst | DI i 9133 7844 1383 48 .50 3408 2426 352 315 028 670

5 b D2 9567 85.89 1421 538 165 2980 2259 324 295 030 732

& igewong! D! i o8sM 83.89 1436 483 1.57 2993 2049 312 310 027 680
s S L.D2 i 816 8089 1462 502 143 2884 1960 295 300 032 786

[ LSD 1352 570 0537 0322 0138 110 1274 0251 0301 0118 0447

First = 1 st of June
Second = 1 st of July

D1 = 24000 plant / feddan
D2 = 32000 plant / feddan
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Table (4): Effect of thre
¢ harvest date at two plant densitics on development of kernels rot disease  of six maize

genotypesin two tested locations.

31

Maize Harvest! ! F-
Cnolvpes- Zatzs ch:san?llcs' _I_:_.'f'_o.'l’_"‘_-"_‘]_‘w_ .Pe_tl::::_al_l_n_lm sp: Asim____ E:!Iu mgu A<pcfg.1|u\ ﬂ avus ; Ulht.r.linl_l
: : Quotor :Sakha: :Quotor Sakha | i Quotor Snkhal " Quota L3
- 2 Dt 1 1030 : otor Sakh: VOuaton Sakha
: First ; i 13.50 : 0.13 050 : 000 oo 0.08 033 ;62
M . M v * H ' L33 2 083
” { D2 i 23016 2820 050 067 : 000 033i 020 a7 .09 :
& DDt 1314 Y : S a7 b 1.03
= ‘Second: ; 16.60 : A0 250 ¢ 050 1.83 ; 1.8% . G4
S yoD2 o 24 13 : il ' 250, O8L g7
: : ' 2900 ; 3.60 400 | 190 250 218 - 3
g+ D {1513 D LBD : 267 DY) bs
1 op2 o254 ; 2‘60 250 316 aon L UBE 333
S R st : - X ' S
Db D1 To17.30 -i—-b-bb---..z:.'.‘l.i_.____4_'_’_"_“,;‘_-_I_T_‘Q_'A-‘{ 483
D2 i 2820 Pl 066 030 0e7 100 g7
v i PoL i L
2 iSecond: Di i 2063 2,80 mﬂi :-”“ . 2
8 P D2 | 3388 e 4007 200 3671130 997
. opy | 1980 i 7.00 el N1 a0 0230 447
_______________ ! 34.00 F 930 %16 ¢ 420 g17 260 383
: : i 1820 i---l-ﬁb..-.if’.‘f“ 390 733 1300 400
: : i : 083 100 Tgxy 080 337
v : i 27.30 060 100 @ 120 116 i 1.20 i 137
o CoD1 i 1790 : : S - 133 P L60 235
= iSccond i 2283 ; 230 367 ; 150 283i 230 350 RETIY
Mo [ D2 B2 o3ug3i 390 5330 180 36 S Y 233
. . - D1 i 21.13 23 : 4.00 ! - i - 3.33 2.00 2.50
! Third i 50 400 437 i 290 450 400 400 ;200 .
""""" :.---u--.'...!)_%..,‘: _30‘58 3200 : 550 7s¢0 i 531 ¢ i 5 A 3.83
: Tpi Y2802 Tyeem P . 00 520 533 (299 57
| First P 3992 ; LI 167 ; 080 100 TR [’"""i‘je,"""“‘
=4 N o Di t 3013 35.6 H 4.40 H e o 1.83 ; 1.50 243
:1“ -_SCCOnd: 4 67 : - 6'33 E 380 4.66 ! 3.60 517 ] 00
o L D2 [ 4564 4650 0 630 767 1 430 sart SA0  aon L3 250
fiop1 i 3306 i : 2y 6.00 341 133
+ Third : H . 35.82 E 813 1067 P 120 10060 6.99 833 ! 3.00
""""" o 20 728 4800 990 1133} 923 1050 850 gso | 130 e
D pis | D11 3228 3s2s . LA3 ass IR T ey he 383
o ! pp | 3523 3633 S5.80 : 60 1320 150 230 372
8 Secondv ! 33 ¢ 380 ga7 ¢ 420 ssoi 230 353 | 320
P D2y 0 aes0 i TR 1000} 530 gg3i 420 17 | 330 317
i | DL LIS 3983} 918 1183} 640 966 680 9-'7 5o 467
......... ;___‘____::___P—Z.“-!! 47.18 .-19"11-: _E.I.w 13.17 : 9.96 IZ.OOE £.20 9;2 ; 5'00 4.50
i ¢ D11 3812 an7y 187 A T Mt SR S 547
: D2 | 4424 : : 351 F 233 ; 201 343
. : ! 5293 ; 320 413 ; 288 166, 299 - :
s . Di 40,16 4450 : : oot . 300 ; 316 443
§  'Second! ! 50 ¢ 328 g0p | 400 ! i
& ! pz | 4882 : ' 533; 410 400 ;410 350
P | 4882 56670 854 1183: 620 73] 580 oo s
' o Dl 14216 43.1 : 10.66 . b 1 * 6.7 : Ut 57
{ Third ; i A7 ; 1066 1383 : 830 j1g3! 7.00 i
_________ : __M___: D2 1 5388 57.17 i 13.20 H ! : 9.33 I' 313 597
LSDat5%) 1 460 328 31320 100 995 12500 890 10831500 433
2 460 328 i 130 176 i 192 180 ] '—-3,
First =IDSdaysanasomng : el 1.24 1.64 + 084 119
Second = 120 days afer sowing D1 = 24000 plarit / feddar,
D2 =32000 plant / feddan

Third = 135 days after sowing
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Table (5):Means interaction between Maize genotype, date of harvest date and plant density and their effect of them on germination, cold test germination,
crude protein, fat, weight of 100-kernal, acidity, Size of kernel, crude ash and density of grains in maize in two tested locations.

: : ! Sandard  Cold test Weight
Maize Sowing! Plant | gemmin  germin f;‘::z Fa 100 Acidiy  Size  Density Ca’s“:‘ f“d‘u: Embryo Lemma FFA
genotypes ! date ! densities! -ation .ation P % %  kernal % (m) (W/S) py p; % % %
: : i % o ° (8) ° ?
" Fist . DU 938 88,17 11.81 4.05 3697 5.01 27.50 126 133 2373 296 212 014
» . voD2 o923 B7.00 1196 4.61 29.69 5.26 22.33 130 151 21731 289 190 0.8
& lgeong. DI 9907 88.67  13.85 414 3437 5.43 26.83 1.29 142 2427 3% 230 013
g i oD oe4m 89.67 1158 433 2975 5.45 22.83 131 146 2251 294 200 019
| Thing ;DI 1 9767 86.83  13.10 477 3097 542 24.50 1.26 142 2401 283 220 015
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B! D2 o 9300 1233 413 3109 578 2583 121 130 2% 30 210 0a7
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e deeenns .02 0 9500 87.33 1308 369 3261 622 2400 | 120 132 338 299 200 022
ey | DI 3 9400 §7.00 (132 38, 1886 3T 26,17 .20 1497 243 304 2307 7013
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©  igecond; DI I 983 9667 1223 435 3344 5.74 2333 LIS 151 2497 399 240 0.2
B ! D2 %S0 8583 1211 180 3398 6.08 26,83 1.22 1.53 2369 311 230 015
D Thig ¢ DL i 10000 87.47 1281 408 3380 567 21.50 1.23 129 2711 3.00 235 0.8
ereenan I .02 LT 8333 1231 332 70 675 .. 2550 ] L16 134 3522 @ 286 223 023
VRt ¢ DI 9463 87.67 1123 173 a9 573 3006 1.i6 1722772517 7 240 24677702
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b D $3.33 8417 1510 3539 29.51 8.2 29.00 1.00 155 1920 304 310 031
N i proo S 7983 1584 583 2621 9.54 135 100 136 1851 ZRL 300 031
[L5Darieg) N 698 0658 0394 134 paa7 RE B036 0169 1274 0251 panl a11e
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duates in suseeptible varieties ). The increment of total protein in the count of
imfection. coufd be attributed to the contribution of the causal agent.. on the
other hand. the increase 1n total protein may be due to the consumption of
sugars sind - or carbohydrates of the host by the pathogen. The previous
resulis obtned by Fahim et al (1982) and Prasad ot ai (1988) confined that.
the highest activity of protein decomposition and cellulytie activity was
recorded die o the infection of maize erain with o, niger and A flavios.
Fhese tungt also stimulated the activities of pectic enzyme  complex.
proteises and some amino acids dehydrogenases,

Concerning the fat %. free fatty acids (F.F.A ) % and pH value in
infected maize grinn. the data in Table (2). (3). (4) and (3) indicated that, the
tested fungi caused a stgnificant inerease in (ree faty acid content and pH
value i infected grains. especially at fate sowing date and late harvest date
under high plunt density in susceptible maize grains. The increasc in pH
value of the seed which reached it's maximum during to A, flavas infection,
may be due to accumulation of total free amino acids (T.F.A.A) and fatty
acids in the infected seeds. as reported by Prasad et al (1938).

As lor standard germination. the presented resuits in Tables (2). (3).
(4} and (3) and illustirated in Fig. (2) demonstrated that. the seeds infected
by tested fungi especially A, flavas and  F moniliforme  at late sowing and
harvest date under high plant density, led to stimulating seed respiration and
resulting in net loss.in dry weight of the seed and loss in viability as
manifesied by poor germination. These results were in the same line with
thut recorded by Prasad et al (1988).

Concerning the correlation between the infection by Kernel rot fungi
and grain contents, the presented data in Table (6) showed that. the
percentage of fungal infection positively correlated with grain content of
free fatly acids. acidity. crude protein % and fat %. In the reverese, the
percentage of fungal infection negatively correlated with grain contents of
endosperm %. moisture % and ash %. Moreover, the presented data in Table
(6) also showed negative correlation between percentage of fungal infection
and 100- kernel weight, density of kernels and percentage of germination.
These results were in the same trend with the rest of results obtained within
this study.

From results obtained in this study. it could be concluded that, the car
and kernel rot discases increased in grain yield of late sowing date (1 st
July)y and late harvest date (135 days from sowing). The high plant density
caused high severity with tested disease. due to the increase of the relative
humidity around the plants. Initial kernel infection by F. moniliforme may
serve as an important deterrent to subsequent kernel invaston by other seed-
infecting molds.
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Figure (1): Means of maize genotypes, date of sowing, date of harvest and plant density and effect
of them on development of ear and kernels rot fungi
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t

Figure (2): Means of Fusarium moniliforme infection, sowing date, harvest date and plant
density and effect of them on germiuation percentage of six maize genotypes.
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Table (6): Correlation coefficicnts between means both of tested ear and kernel rot fungi and component of maize grain.

Variables | F.m [ Psp|  An Af g?;r Germinalior] gii‘: Endospcrr;]_EmbryG Lemma | FFA | Acidity | Density V?I(I)J(;ne W]c(;%hi Protein Fat | Moisture[Crude ash
N Kernet kernet

F.m LOO (05000420 % *[0.402 % %0407 * *| -0.281 " * | -0.149* [-0.402 * *| 0.049 [-0.244 * *0.393 * *[0.619 * *|-0.589* * 109 [-0.375% %0389 * *[0.453 * *[0.207 * & -0.01]
P.sp 1.00/0.861 * %|0.832**|0.459**| -0.236** | -0.009 [-0333** 0.135* [ -0.136* {0430 * *[0.634 * *|-0.512* *| 0.03% [-0.253* *|0.520 * *|0.408 * *|-0.360* *| -0.094
lr\.n 1.00 |0.897** G420+ -G.123 G018 |-D.197**] 0129 S0.115 70406 % *10.489 * *[-0.487* = 0.104 [ -0.135 70527 * * | 0.376 * *+;-0.354* | -0.047
ALf 1.00 (0321 %%} -0.092 0,006 | 02352 0170 [ 0,087 [0.428*%[0,505 ¢ Sf-0473% M 0102 | 0,158 [0.498 % *|0.396 * *|-0.364% *| -0.064
Other fungi. 1.00 | -0399** | -0.054 |-0.254** 0.085 [-0.179*| 0.I6]1* [0.462 ¢ *|-0.425% % -0.026 [-0.277**[0.360 * *[0.270* *| -0.072 | -0.043
Germination 100 [0274+*[0299*+( 0116 | 0159 > | -0.171 *1-0432++[0343++[ 0004 | 0118 1-0361*+{.0193*% -0087 | -0023
Cold Test 1.00 0082 | 0063 | 0127 | -0.099 |-0.168*| 0.177 | -0083 | -0.018 | -0.074 | 0.062 [0.232%+ 0.027
Endosperm 1,00 0.017 {0.294 * *{.0.346 **|-0.438* *(0.310* *| -0.024 0256 * *|-0.268* */.0.486* *| 0.053 | 0.083
Embryo 1.00 0.101 | -0.0038} 0076 | -0.105 | 0.177 | 0.120 |0.183*#| 0.067 |-0.285*%0252°*
Lemma 100 | 0060 |-0237*%0.265 %% 0.026 10.182* % -0.009 |-0.195*% -0.089 | G.176*
F.F.A 100 [0.440 % *|-0.486* % 0.055 |-0.234% *|0.433 * *|0.491 * %] 0.0176 | 0.049
Acidity 1.00 |-0.586* *[ 0.060 1-0.377%*|0.610* *|0.473* % -0.126 | -0.083
Density 1,00 10227 #[0.393 * *|-0.535% *|-0.446* *| 0.074 | -0.129
kv;:’c’]"e 100 100 0388+ 0rs1+| 0067 | 0002 [o0.165¢
x;ﬂ“ 100 100 |-0.160%|-0315° ¢ o041 |0202%¢
Protein 1.0 [0.438 **|-0.186* %] 0.08%
Fat 1.00 0.042 | 0024
Moisture 1.00 | 0011
Ash 1.00

* and * * = Significant at 0.05 and 0.0! levels, respectively.
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