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EFFECT OF PREVENTING IRRIGATION DURING FLOWERING
AND GRAIN FILLING STAGES ON PHENOLOGICAL AND YIELD
CHARACTERISTICS OF SOME EGYPTAIN MAIZE CULTIVERS

EL-Murshedy,W.A.
Agron. Dept., Fac. Agric. Cairo Univ,, Giza

ABSTRACT
Effect of preventing irrigation during flowering and post- flowering stages
on some phenological and yield characteristics of five Egyptian maize (Zea
maysL) culfivars was studied during 1999 and 2000 seasons at the Agric.
Res. Stat, Fac. of Agric, Cairo Univ, .Giza, Egypt. Preventing trrigation at

flowering (PIF) and grain filling (PIG) stages did not produce significant
changes in number of days to 50% tasseling. Preventing irrigation at
flowering caused significant elongation in the whole pertod from planting to
physiological maturity, while preventing irrigation at post -flowenng stage
significantly decreased grain filling and whole growth periods. Water stress
at flowering stage (PIF) caused significant reductions in all yield traits,
except 100 - kernel weight which showed insignificant decrease, and barren
stalks which exhibited significant increase as compared to full irmigation (FI)
treatment. Preventing irrigation at grain filling (P1G) caused also significant
reduction in grain yield/ plant and per faddan (4200 m_z), 100- kemnel weight,
ear length and harvest index, as compared to “FI”. The reduction in grain
yield/ faddan due to “PIF” was 40% and 38% and that due to “PIG” was 10
and 8 % in 1999 and 2000 seasons, respectively as compared to “FI”. This
explains the severity of water stress at flowering stage. Such stress at ‘“PiF?
is more harmful which causes greater reductionsin number of ears/ plant,
ear length, number of kemnels/ ear, grain yield/ plant, grain yield/ fad.,
biological yield/ fad and harvest index, compared to water stress at “P1G™.
Significant differences were obtained among genotypes for all phenological
traits under all irrigation treatments. Giza-2 cultivar showed the lowest
absolute and relative number of days from 50% tasseling to 50% silking
“TSI” under stress at flowering as compared to full irrigation. Under “F1”
regime, the single cross SC10 gave the highest grain yield per plant and per
faddan. Under “PIF” conditions Bashaer 13 cultivar showed the best grain
yield and biological yield per faddan. Under “PIG™ conditions. TWC 310
cultivar exhibited superiority over all other studied genotypcs for grain
yield/ fad. Such results showed that the single cross hybrid “SC 107 is less
tolerant compared to both single cross hybrid Bashaer 13 and three-way
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cross hybrid “TWC-310" which are more tolerant to stress conditions at
flowering and green filling stages, respectively.
Key words: Maize; Zea mays L.; irrigation; preventing; cultivars.

INTRODUCTION

Grain yield of maize has been increased since the introduction of
hybrid maize. Maize crop is known to be sensitive to available soil
moisture, especially during reproductive stage. Yield decrease; resulting
from soil moisture deficit; depends upon numerous factors; i. e.; growth
stage at which the moisture deficit  is developed, severity and duration of
water deficiency, and susceptibility of examined genotype. Soil moisture
deficit, during vegetative development of maize, decreases vegetative
growth and affects the development of reproductive structures. It may, also,
ultimately reduce grain yield (Lorens er al, 1987). However, drought
stresses during tasseling results in the greatest yield decrease due to large
reduction in kermnel number (Herrero and Johnson, 1981; Westgate and
Boyer, 1985). Drought stress during the grain filling period primarily affects
kernel weight and decrease the duration of grain filling which results in
grain yield feduction (Jones and Simmons, 1983). Fredetick et al. (1989)
reported that water stress during flowering stage delayed silking and
tasseling dates, in addition to, its effect on shortening the grain filling
period. They also mentioned that the time interval between tasseling and
silking was increased by drought stress in some but not all maize genotypes.

In Egypt, Khedr (1986) showed that skipping irrigation in maize
significantly decreased ear diameter, grain weight /ear and grain
yield/faddan, while ear length, number of rows/ear, number of grains/row,
number of grains /ear and 100-grain weight were not significantly affected
by such treatment. He also reported that plant and ear heights were
significantly decreased, while time to 50% tasseling and to 50% silking was
not significantly affected by increasing irrigation intervals. Water stress
during pre- flowering stage increased leaf rolling and number of days to
50% silking and to 50% tasseling (El-Nomany ef al.,1990; Ibrahim ef al.,
1992: Hefmi er al., 1993; Kasele ef al., 1994 and Moursi, 1997). However,
they reported that water deficit reduced ear height, ear length, plant height,
ear leaf area, number of rows/ear, ear diameter, number of kernels /row, ear
weight, kernel weight/ear, shelling percentage, 100-kernel weight and grain
yield. El- Sayed (1998) found that flowering stage of maize is the most-
sensitive stage to water stress. He also reported that the degree of effects of
water stress varies according to maize genotype. EL- Sheikh (1999)
concluded that synthetic maize cultivars may have a greater degree of
stability under water stress conditions than the single and 3- way cross
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hybrids. The present study was conducted to study the influence of
preventing irrigations at flowering and grain filling stages on the
phenological as well as yield characteristics of five Egyptian maize
cuitivars.

MATERIALS AND METHODS
Two field experiments were carried out at the Agric. Res, Stat.; Fac.
of Agric., Cairo Univ., Giza, Egypt; during 1999 and 2000 seasons. Five
cultivars were used; viz.; two single crosses (SC 10 and Bashaer13), two
three- way crosses (TWC 310 and TWC 320) and one synthetic cultivar
(Giza 2).
The following irrigation treatments were imposed:

I~ Full irrigation (FI), in which the first irrigation was applied 21 days after
sowing and the next irrigations were applied at 12-days intervals
(contrel). )

2- Preventing irrigations at flowering stage (PIF), in which the 1*' through
3™ irrigations were applied as for full irrigation, while the 4™ apd 5™
irrigations were not given and then the next ones were applied.

3- Preventing irrigations at grain filling stage (PIG), m whigh the 1%
through the 6" irrigation were applied and then the following irrigations
were prevented till harvest.

Treatments were arranged in a split- plot design with three replications.
Main plots were assigned two irrigation treatments and the sub- plots were
devoted to maize cultivars. The experimental unit consisted of 6 ridges, 5 m
long and 0.70 m width (21 m®).Main plots were surrounded by wide ridge
(1.5 m) to avoid leaching of water. Kernels were sown in hills spaced 30
cm. apart. Sowing date was on 20" and 27" of May in 1999 and 2000
seasons, respectively. Thinning to one plant per hill was practiced before the
first irrigation. Calcium super phosphate fertilizer (15.5% P»Os at the rate of
100 kg P2 Os/faddan) was applied uniformly before sowing. Nitrogen
fertilizer in the form of ammonium nitrate 33.5%, at the rate of 120 kg N/
faddan, was applied in three equal doses before sowing, at first and at
second irigations. Other cultoral practices were carried out as
recommended in the area.

Data on number of days to 50% tasseling, 50% tasseling t050%
silking interval (TSI), days from 50% silking to 50% physiological maturity
(grain filling period), from planting to 50% physiological maturity (black
layer maturity “when 50% of kernels at BLM stage” as outlined by

Daynard, 1972), and percentage of barren plants were recorded on plants of
two guarded ridges.
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At harvest, plants of four inner ridges, in each plot, were harvested and
weighed for estimating the biological yield, inton/faddan. Ears of these
plants were counted, weighed and then shelled. Grains of each plot were
weighed to estimate grain yield/ plant in gram and per faddan in ardab
(Ardab= 140 kg). The grain yield per plant and per faddan were adjusted to
15.5 % moisture content. Ear length (cm), number of kernels/ ear and 100-
kernel weight (g) were determined from ten random ears. Harvest index was
also calculated {(grain yield per faddan / biological yield per faddan) X
1003} .

All obtained data were statistically analyzed according to the
procedure outlined by Steel and Torrie (1980). Means were compared by

LSD test at 5% level of significance according to Snedecor and Cochran
(1967).

ESULTS AND DISCUSSION
A). Effect of irrigation treatments:

A.1. Phenological characteristics:

Irrigation treatments-had significant effect on all studied phenological
characteristics, except number of days to 50% tasseling in both seasons
(Table 1). Preventing irrigation at flowering stage (PIF) caused significant
elongation 1n the tasseling to silking interval (TSI} by 3.19 and 3.14 days, as
compared with full irrigation treatment (FI) in1999 and 2000 seasons,
respectively. Moreover, preventing irrigation at flowering stage caused a
significant  elongation in the whole period from planiing to 50%
physiological maturity. On-the contrary, preventing irrigation at grain filling
significantly decreased grain filling period as well as the whole growth
period (Table 1). : )

Tasseling to silking “interval (TSI) was prolonged as a result of water
stress at flowering stage (PIF) by 73 and 64 %, when compared to full
irrigation in 1999 and 2000 seasons, respectively. On the contrary,
preventing irrigation at grain filling stage exhibited a considerable reduction
in the period from 50% silking to 50% physiological maturity ( grain filling
period) by 24 and 27% and in the period from planting to 50% physiological
maturity (whole growth period) by 9 and 10% in the first and second
seasons, respectively, as'compared to control. These results agree with
previous ones reported by Jones and Simmons (1983), Frederick er al.
(1989), Edmeades et al. (1993) and El- Sayed (1998) who reported that
water stress during flowering stage delayed silking and tasseling dates in
addition to its effect on shortening the grain filling period. They also
mentioned that the tine interval between tasseling and silking was increased
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Table (1): Means of some phenological and yield characteristics of maize as affected by the three irrigation
1699 and 2000 seasons.

treatments in

—

r Days Days from I Days T F
rom " 50% from . i § rai ; )
Days to i silkingto | planting | Barren j No.of 4 [Far | No.of ! Si:;;} 333} Biological | Harvest
50% asseling | © S0% o 50% stijks. cars/ | length [ kemels/ “weight | plant fad. yield/ fad. { index
tasseling | o | ofysiol. | physiol | (79 ] Plast | {em) ) ear (@) @ | (ardaby | (TOn8) | (%)
sillking maturity | maturity -
. 1999 season
60.30 434 47.13 111.77 292 1,19 23.04 | 612,77 1 3759 170.97 | 2339 8.17 40.07
(100) (100) (100) (100 (100) (100} (100) (100} (100} (100} (100) (100} {100}
61.00 7.53 46.53 115.07 3.29 1.01 15.37 | 384.27 | 36.28 124.83 13.98 7.34 26.61
(1o1y (175 {99) {103) {113) {85) 67N (63) (97) {73) {60} {90) {66}
61.10 4.80 35.67 101.56 294 1.16 2225 1 §7944 | 28.83 15544 | 21.08 3.86 33.37
F (101) (110). (76) ©n 1 {aon | ©7) ©n (95) (76) on (90) (108) (83)
LS.D. at0.05 | NS 117 3.20 3.29 0.10 | 0.08 | 040 | 4207 | 379 | 187 | 195 0.27 3.13
S SIS SO :
2000 season
60.63 4.93 46.80 112,36 1.89 [ 1.23 2385 | 60744 | 3736 | 18223 | 24.55 8.32 41.35
(100} (160) (100) (100) (100) (100) (100} (100) (100) (100) (100} {100) (100}
61.67 8.07 47.00 116.73 238 1.04 1512 {1 368.88 | 36.54 | 133.19 | 15.26 7.61 28.06
(102) (l6d) (1009 (104) {126) (35) {63) (61} (98} (73) {62} {91) {(68)
61.53 5.27 34.27 101.07 1.95 1.21 2339 | 58497 ; 28.82 166,65 ¢ 22.50 8.84 35,70
. L G. {101y {107y (73) Qo) | do3) | (98 (98) (96) (77) o) (92) | (106 (86)
L.S.D. at0.05 NS 1.2 i 160 2.29 0.12 0.1% 0.22 55.77 1.87 1.40 2.06 0.15 3.61
F. I. = Full irrigation, P.LF. = Preventing two irrigations at flowering, P.1. G. = Preventing two irrigations at grain filling

*  Values followed means and between parcntheses are relative estimates ( % ) to the control (full- irrigation treatment).
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mentioned that the time interval between tasseling and silking was increased
by drought siress in some but not all maize genotypes. While, El-Nomany ef
al.,1992; Ibrahim et al,.1992; Hefni et al.,1993; Kasele er al.,1994 and
Mcuisi (1997) who demonstrated that drought stress in pre-flowering phase
can markedly delay flowering in maize.

A.2. Yield and yield components:

The results presented in Table (1) show significant effects of
preventing irrigation at flowering and post- flowering stages on all studied
yield characteristics in both seasons.

Preventing irrigation at flowering stage (PIF) caused significant
reductions in all yield traits, except 100-kernel weight which showed
insignificant decrease and barren stalks which exhibited significant increase
by water stress at flowering, as compared to full irrigation treatment in both
seasons (Table 1). Maximum reduction due to water stress at flowering
stage as compared to full irrigation was shown by grain yield/ fad which
reached 40 and 38%, followed by number of kernels/ ear (37 and 39%), ear
langth (33 and 37 %) and harvest index (34 and 32 %), in 1999 and 2000
seasons, fespectively. Minimum reduction due to preventing irrigation at
flowering stage as compared to full irrigation treatment was achieved by
100- kernel weight which was 3 and 2% followed by biological yield/ fad.
which was 10 and 9% in the 1% and 2™ seasons, respectively. On the
contrary, barren stalks percentage increased when drought was imposed at
flowering stage by 13 and 26% as compared to full irrigation in 1999 and
2000 seasons, respectively.

Water stress at grain filling stage (PIG) caused also significant
reduction in grain yield/ plant and per fad, 100- kernel weight, car length
and harvest index, as compared to control in both seasons (Table 1).
Maximum reduction due to water stress at grain filling was exhibited by
100-kernet weight, where it reached 24 and 23%, while minimum
significant reduction was shown by number of ears/ plant which was 3 and
2% in 1999 and 2000 secasons, respectively. On the other hand, biological
yield/ fad increased significantly by 8 and 6% when drought was imposed at
grain filling stage as compared to full irrigation in the first and second
seasons, respectively.

The highest values of all yield characteristics except, barren stalks
percentage and biological yield/ fad, were obtained from the full irrigation
treatment in both seasons (Table 1). The lowest percentage of barren stalks
was achieved from full irrigation treatment followed by water stress
treatment at grain filling, however the highest percentage of barren stalks
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was resulted when irrigation was prevented at flowering stage in both
seasons ( Table 1).

The reduction in grain yield/ faddan due to preventing irrigation at
flowering stage was 40% and 38% and that due to preventing irrigation at
grain filling stage was 10 and 8% in 1999 and 2000 seasons, respectively as
compared te full irrigation. This explains the severity of water stress effect
at flowering stage.

It is worthy to note that preventing irrigation at flowering is relatively
harmful such treatment caused greater reductions in number of ears/ plant,
ear length, number of kernels/ ear, grain yield/ plant, grain yield/ fad,
biological yield/ fad. and harvest index compafed with lower reductions
obtained when irrigation was prevenied at grain filiing stage (Table 1).
These results generally agree with severa! reports which indicate that maize
is sensitive ‘5 moisture stress especially during the period extending from
one weet before silking to two weeks after silking (Claassen and Shaw,
1970 and Ei- Sayed, 1998). However, in the present siudy; preventing
irrigation at grain iilling stage had much greater reduction effect on 100-
kemel weight than preventing irrigation at flowering stage. Yield loss could
mainly be attributed to the harmful effect of moisture siress on silk and
vollen of maize during flowering stage and on dry matter accumulation in
maize kernels during grain filling stage (Claassen and Shaw, 1970; Jones
and Simmons, 1983 and Westgate and Boyer, 1985). These results generally
agree with those of several investigators: such as; Lorens ef «l, 1987,
Grzesiak,]991; Nesmith, 1991; Ibrahim er al., 1992; Hefi eral, 1993;
Kasele ef al., 1994; Moursi, 1997; EL- Saved, 1998%; and EL- Sheikh, 1999,

B). Effect of cultivars:
B.1. Phenological characteristics: :

Maize cultivars had a significant effect on ail phenclogical
characteristics in both seasons. except number of davs from 50 %6 tasseling
to 50% silking in the first season { Table 2. Giza Z cuitivar was earfier than
hybrids at all phenological stages in both seasons. Number of davs to 50 %
tasseling and number of days to from 50 % tasseling to 50 % silkking were
greater for Bashaer 13 than other cultivars in both seasons. SC 10 hybrid
prolonged grain fiiling period (50% silking to 50% physiological maturity)
and whole growth period (planting to 50% physioiogical maturity) followed
by TWC 310 hybrid in both seasons. These results are in agreement with
those reported by El-Batal et a/. (1999) who found that number of days from
sowing to phenological stages of maize significantly varied between
genotypes.
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Table (2): Means of some phenological and yield characteristics of some maize cultivars in 1999 and 2000

seasons.
Days Days Days
from from from 100- Grain | Grain N
Days to o 50% lantin Barren | No. of Ear Nao. of kernel eld/ ield/ Biological | Harvest
Cultivars 50% 30 Y silking to P og stalks ears/ length | kernels/ . N y yield/ fad. | index
Tasseling tasseling 50% to 59/" {%) plant {cm) ear weight | plant fad. ( Tons) (%)
to SQ% physiol. phySI?l. () (2} ( ardab)
sillking maturity maturity
1999 season
S.C.~ 10 61.33 5.22 46.89 113.44 3.00 1.19 21,04 155038 | 34.28 ] 164.81 | 2032 8.30 34.07
Bashear 13 61.78 6114 43.00 110.89 3.06 1.09 1943 | 510.38 | 34.30 | 146.10 | 19.82 8.52 32.49
TW.LC, 310) 60.67 5.22 46.11 112.00 3.02 1.16 21.08 | 53118 | 3377 |} 158.20 | 19.60 7.85 34,70
TW.C. 320 61.56 6.00 41.89 109.45 3.04 1.13 20.45 568.51 35.08 149,45 20.16 825 34.05
Giza 2 58.67 5.22 37.67 101.56 3.14 1.04 19.11 467.22 | 33,75 133.50 17.52 7.70 31.46
L.S.D. at 0.05 1.08 NSA___| 1,74 2.35 0.05 0.03 0.52 ] 42.07 NS 3.95 0.77 0.22 1.53 l
) 2000 season i
S.C. 10 61.77 567 | 4611 113.54 1.97 1,24 2146 | 54873 | 3375 | 17631 | 21.64 .43 35.67
Bashear 13 62.21 6.78 | 42,89 111.87 2.04 1.14 1975 § 522.73 | 3441 158.07 | 20.89 8.64 3379 .
TW.C. 310 61.10 6.00 [ 4544 112.55 2.01 1.18 2162 [ 522.73 | 34.55 [ 167.27 | 21.05 8.09 36,12 |
TWLC. 320 62.10 6.56 | 41.56 110.21 2.03 1.17 21.49 | 54571 | 3530 | 160.37 | 21.46 8.40 3561
Giza 2 59.21 5.44 | 3744 102.10 2,32~ 1.07 19.60 | 462.24 33.20 141,43 18.82 7.72 33.99
L.5.D. at0.05 1.03 0.90 1,17 1.94 0.03 0.07 0.41% NS | NS ] 355 0.42 0.12 0.43
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B.2. Yield and yield components:

Data in Table 2 reveal that differences between maize cultivars were
significant in all studied yield and yield components in both seasous, except
number of kernels/ ear in second season and 100- kerne] weight in both
seasons. SC 10 surpassed all other studied cultivars for number of ears/
plant, grain yield/ plant and per faddan in both seasons, this may be due to
the prolonged grain filling period. and lowest barren stalks percentage in
both seasons (Table 2). On the other hand, the lowest values of yield
characteristics were recorded for Giza 2 culiivar in both seasons. Hybrids
under study outyielded Giza 2 cultivar in grain yield. yield components and
biological yield in both seasons, as wel! as harvest index 'n the first season
(Table 2). These results are in-general agreement with those of Mourad ef
al(1986) and Mohamed and Shams (1991) who reported that hybrid
cultivars produced more grains/ ear, more grains/ plant, more ears/ plant and
higher grain yield/ fad. than open- pollinated populations.

C). Effect of interaction:
Data presented herein point to the significant interaction only.

C.1. Phenological characteristics:

Data presented in Tables {3 and 4) indicated that the interaction
effect between irrigation treatments and cultivars were significant for ali
phenological stages 1 both seasons, except number of days to 50% tasseling
in both seasons and number of days from planting 10 50% physiological
maturity in the first seasons. The synthetic cultivar Giza 2 had the shortest
periods for all studied phenological traits as compared to other cultivars
under all irrigation treatments in both seasons. On the other hand, the single
cross SC 10 showed the longest periods from 50% silking to 50%
physiological maturity (grain filling period) and from planting to
physiological maturity under all irrigation regimes. Moreover, Bashaer 13
cultivar the longest TSI period under water stress at flowering stage in both
seasons.

It is worthy to note that Giza- 2 cultivar showed the lowest absolute
number of days from 50% tasseling to 50% silking under stress at flowering
(6.7 days) coupled with the lowest increase (64%) in relative value to
control in 1999 season. This suggests that Giza- 2 is the most tolerant
genotype in this study, with respect to TSI trait. On the contrary, for the
same (TSI) trait, the single cross SC 10 could be regarded as the most
sensitive, considering both absolute and relative values. These results are in
general agreement with those of Frederick et al. (1989) and EL- Sayed
(1998) who reported that the increase in TSI period due to water deficit
varied among maize genotypes.
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Table (3): Means of some phenological and yield characteristics of maize as affected by the interaction
between irrigation regime and cultivars in 1999 season.

Da}a “‘0”} II N T T T-
.§ E . h(:i?ga% 5“0/:;8.1;‘!;' 0 Mo, of Bar length No. of lUQ» %{crnci Caraln y fhdf Gruir‘l yield/ }!arvest
§ = Cultivars : . A weight piant fad. index
8 las.v.e]m_g 1o physuEJl. ears/ plant {cm) kernels/ car @ () (ardab) (%)
== 50% sitk maturity
S.C. 10 4.07 (100) | 51.33 (100) | 1.26 (100) | 24.61 (100) | 62947 (100) | 36.73 (100) | 184.67 (100) | 24.63 (100) | 40.41 (100)
Bashaer 13 | 4.74 (100) | 47.33 (100) | 1.16(100) | 21.69 (100) | 608.13 (100) | 37.97 (100) | 165.90 (100) | 23.34 (100) | 37.94 (100)
o [ TW.C31e [ 407 (100) | 51,00 (100) | 1.23¢100) | 24.24 (100) | 60827 (200) | 36.41 (100) | 179.53 (100) | 23.26(100) | 40.80(100)
TW.C320 {474 (100) | 46.00 (100) | 1.21(100) | 22.92(100) | 678.27 (100) | 38.89 (100) | 171.84 (100) | 24.49(100) | 41.75 (100)
Giza 2 4.07 (100) | 40,00 (100) | 1.09(100) | 21.73 (100) | 539.73 (100) | 37.95 (100) | 148.39 (100) [ 21.21 (100) | 39.45(100)
S.C.10 700 (171) | 50.67 (99) | 107(84) | 15.79(54) | 41693 (66) | 36.16 (98) | 13633 (72) | 14.85 (60) | 28.01(69)
o | Bashaer13 [ 867 (183) | 4600 (97 |0.99(85) |15.06(69) | 368.00 (61) [ 3635 (96) | 121.39(73) | 15.69 (67) |28.23(74)
= | TW.C310 | 700 (172) [ 4933 (97) | L.04(85) | 15.96(66) | 395.87 (65) | 3421 (94) ' 131.05(73) | 13.59 (58) | 26.77(66)
“ [ TW.C320 833 (176) | 4533 (98) | LOI(83) | 15.71(69) | 39293 (58) | 3826 (98) | 122.22(71) | .15 (58) | 26.70(64)
Giza 2 6.67 (164) | 4133 (103) [ 0.95(87) | 14.35(66) | 347.60 (64) | 36.42 (96) | 113.15(76) | 11.64 (55) | 23.35(59)
SC. 10 460 (113) [38.67 (75) | 1.23(98) | 22.73(92) | 604.73 (96) | 29.95 (82) | 169.41(90) | 2148 (87) | 33.78(84)
g [ Bashar13 [493 (104) [3567 (75) | 1.13(97) | 21.56(99) | 55440 (91) | 2858 (75) | 151,66 (01) | 20.43 (88) |3130(82)
~ [ TW.C310 | 460 (113) [38.00 (74) | L20(98) [23.03(95) | 589.40 (97) | 30.67 (84) | 164.02{9i) |21.96 (94) | 36.51(89)
I TW,C320 | 493 (104) | 3433 (74 | 1.16(96) | 22.72(99) | 634.33 (94) | 28.00 {72) 1 154.20(90) | 21.83 (89) | 33.70(8D)
Giza 2 493 (121) [31.67 (79) | 1.07(58) |21.25(98) | 51433 (95) | 2688 (71) | 138.47(93) | 19.71 (93) | 31.57(80)
LSD at 0.05 0.77 138 | 005 0.63 23.76 2.50 4 133 1.66
*  Values followed means andBé"t{\-}é_éﬁ"pa'i'éh-llniescs are relative estimates ( % ) to the conirol (ful_l- ired 8;_15.6.[;. treatment).
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irrigation regime and cultivars in 2000 scason.

Table (4): Means of some phenological and yield characteristics of maize as affected by the interaction between

Days ]
% é Cultvas ﬁo?nagfgo " froTosts)"g: /:llk. ;?l:{:‘: rf]i';?cl’ }:?SE: No. of Ear length 10\(:;e icgehr?el Grair; a}:fteld/ Graifl::i évicld/ Y?i?ci‘/)%;& ]—!a;ycs[
ES assclinglo | physiol. ¢ S0%physiol. | Tppy | canplant ¢ {em) @ “© (ardab) (Tons) (%)
3 50%silking 1 maturity 3. maturity ‘ o ‘ *
S.C. 10 4.67 (100) [ 50.67 (100) 116.17 (100} | 1.79(100) [ 1.32(100) | 25.42(100) | 36.65 (100} ¢ 201.03 (100) | 25.93 (100) | 8.77 (100) | 41.39 (100)
Bashaer 13 | 5,67 (100) | 47.33 (100) ; 114.50.(100) | 1.84(100) | 1.20(100) ; 22.57(100) | 38.01 (100) | 177.65 (100) | 23.96(100) | 8.59 (100) | 39.03 (100)
:- T.W.C310 1 5.00 (100} | 49.67 (100) 115.17 (100) | 1.80 (100) | 1.27 (100} | 24.45(100) | 36.53 (100) | 191.29 (100) } 24.57 (100) | 8.22 (100) | 41.85(100)
T.W.C320 | 500 (160) | 46.00 (100) 112.83 (100) | 1.83(100) | 1.24(100) | 24.41 (100) | 38.79 (100) | 182.29 (100) | 25.76 (100) | 8.35 (100) | 43.23 (100)
Giz 2 4.33 (100) | 40.33 (100) | 103.16 (100) | 2.20(100) | 1.13(100) ! 22.41(100) | 36.82 (100) | 158.89 (100) | 22.54 (100} | 7.67 (100) | 41.23 (100)
~ S.C. 10 7.33 (157) | 50.33 (99) 120.33 (104) | 2.27(127) | L.09(83) 15.40 (61) 35,22 (96) 14237 (71) 1591 (61) | 7.49 (8%) 29.75(72)
§ o | Bashaer13 |9.33 (165 | 47.00 (99) 119.33 (104) [ 2.39(130) | LO4(87) [ 14.17(63) | 36.74 (97) | 132.74(75) [ 1696 (71) | 8.10 (M) | 2931(75)
& ~ | T.W.C310 {300 (160) |50.00 (101) [ 11933 (104) |235(131) | 1.06(83) [ 15.92 (65) 36.24 (99) { 136.68(71) | 15.01 (61) {736 (50) 28.53 (68)
= & I T.W.C320 {900 (180) | 4567 (99 116,67 (103) | 2.38(130) | 1.06 (85) 15.84 (65) 38.58 (99) 133,34 (73) 1547 (60) | 7.71 (92) 28.12 (6%5)
o Giz 2 6,67 (154) | 42.00 (104) 108.00 (105) | 2.50(140) | 0.99 (88) 1427 (64) 3594 (98) 120.83 (76) 1294 (5T) | 7.37 (96) 24,61 (60)
§ S.C. 10 500 (107) | 37.33 (74) | 104.13 (50) | 1.85(101) | 1.30(98) ] 23.56(93) | 29.37(80) | 185.54(92) | 23.10 (8%) | 9.02 (103) | 35.86 (87
= & Bashaer 13 | 533 (94) 3433 (73) 101.79 (89) 1.89(103) | L19(9%) | 22.53(100) ) 28.48 (75) | 163.82(92) (2175 (31) | 9.22 (107) | 33.04(8%)
3 -~ § TW.C310 | 5.00 (100) | 36.67 (74) 103.14 (90) 1.87(104) | 1.23(97) [ 24.50(100) | 30.89 (85) 173.86 (91) 123.56 (36) | 8.68 (106) | 37.99(%1)
E‘f & T.W.C320 ( 567 (113} | 33.00 {72) 101.14 (90) 1.89(103) | 1.22(98) | 24.21 (99) 28.52 (73) 165.47(91) [23.15 (30) | 9.13 (109) | 35.47(82)
5 Giza 2 5.33 (123) | 3000 (9 95.13 (92) 2.27(103)y | 1.10(97) ( 22.13 (%9) 26.84 (73) 144.56 (91) | 20.96 (93) | 8.13 (106) | 36.15(38%)
8 LSD at 0.05 0.97 0.8% 1.80 0.05 0.09 0.39 1.60 1.80 1.07 0.17 208
g" *  Values followed means and between parzntheses are relative estimates (% ) to the conirol (full- irrigation treatment).
~
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C.2. Yield characteristics:

Data presented in (Tables 3 and 4) indicated that the interaction
effect between irrigation treatments and cultivars were significant for all
yield components in both scasons, except barren stalks (%) and biological
yield in 1999 season and number of kernels/ ear in 2000 season.

Under full irrigation regime, the single cross SC10 gave the lowest
barren stalks percentage, and the highest grain yield per plant and per
faddan, ears/ plant and ear length in both seasons and the highest kernels/
ear in 2000 season. On the contrary, Giza- 2 showed under full irrigation
treatment the lowest values for yield and yield components and the highest
percentage of barren stalks in both seasons ( Tables 3 and 4).

Under water stress at flowering stage Bashaer 13 cultivar showed the
best grain yield and biological yield per faddan in both seasons for both
absolute and relative values. Therefore this cultivar could be regarded as the
most tolerant under stress at flowering. With respect of grain yield/ plant
and ears/ plant in both seasons under water stress at flowering, the SC 10
cultivar exhibited the best estimates. Giza- 2 recorded the lowest values for
most yield characteristics and the highest values of barren stalks percentage
in both sgasons under stress at flowering.

Comparing cultivars under water stress at grain filling stage, the
three- way cross TWC 310 exhibited superiority over all other studied
genotypes for grain yield/ fad, harvest index, 100-kernel weight and ear
length in both seasons. Thus, this hybrid could be .regarded as the most
tolerant under water stress conditions at post-flowering stage. Moreover, the
single cross SC 10 showed superiority under stress conditions at the same
stage (grain filling) for grain yield/ plant and number of ears/ plant in both
seasons.

Considering grain yield per faddan as the final product of all yield
components, the present results showed that the single cross hybrid “SC 10”
is less tolerant compared to both single cross hybrid Bashaer 13 and three-
way cross hybrid “TWC-310" which are more tolerant to stress conditions at
flowering and grain filling stages, respectively. This illustrates the
differential response of the same group of genotypes under different water
stress conditions.
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