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INTRODUCTION

Wheat (Triticum aestivum L.) is the most important cereal crop in the
world, as well as in Egypt since it is stable food for humans. The total
consumption of wheat is about 13" million tons, while the total wheat
production is about 8.27 million tons (produced from 3.00 million fed.) with
average grain yield 18.00 ardab/fed. in this season, therefore, there is a gap
between the national need and the local wheat production, which means that
Egypt still imports about 4.73 million tons annually. So, it is extremely
important to search for the best cultural practices, such as sowing methods,

fertilization weed control...etc. to increase wheat production.

It is well known that nitrogen is considered as one of the limiting
factors to achieve the high yield of wheat crop. With the steadily increasing
prices of nitrogen fertilizers and the pollution problems, the use of
atmospheric nitrogen fixing microorganisms might reduce financial costs.
Fixation as an alternative or supplementary source of nitrogen for wheat has

been the major approach in soil fertility management of nitrogen for wheat.

Weeds are considered a great constraint in agriculture, particularly in
wheat. Wheat is often infested with numerous types of weeds, which compete
with crop plants resulting in grain yield depression. Getting red of weeds is
achieved through direct methods such as herbicides application or by hand
weeding and other indirect measures, such as agricultural practices as crop
rotation, land preparation and sowing methods. Although weed management
with herbicides is still dominant in many important agricultural areas of the
world, there is strong indication that in the near future this will change.
Herbicidal control of weed must be considered in combination with other

improved agronomic practice such as sowing method.

Thus, this study aimed to study the effect of sowing methods,
fertilization and some weed control treatments on wheat productivity under

Upper Egypt conditions.



REVIEW OF LITERATURE

The review of literature about the effect of sowing methods,
fertilization and some weed control treatments on wheat productivity divided

into the three following parts to be easy reviewed:

I- Wheat associated weeds.
II- Growth, yield and yield attributes.
III- Grain quality.

I- Wheat associated weeds.

Kholosy et al (1991), revealed that hand weeding twice
decreased significantly the fresh weight of annual weeds by 91.1% as

compared with the unweeded treatment.
Sharma et al. (Y44Y), indicated that two hand weeding at v and =

weeks after wheat sowing were most effective in controlling Phalaris minor,
Avena ludoviciana as annual grassy weeds and Anagallis arvensis, Melilotus

indica, Chemopodium album as annual broad leaved weeds.

Raffel and Fluh (1992) using Topik (clodinafop-propargyl) is a new
herbicide for post emergence control of annual grasses in cereals at 30-60
g/ha have given good, reliable control of Alopecurus myosuroides and Avena
fatua in winter wheat, durum wheat. The application is best when the weed
grasses are at tillering stage Topik is compatible with several broadleaved

weed herbicides.
Singh and Ghosh (Y44Y), revealed that hand-weeding at v. days after

sowing gave insignificant reduction in the counts of 4vena sp. compared with

the weedy cheek.
Hassanien et al. (144v), reported that the use of Topik Y¢7/ at the rate

of +,Y¥A l/ha. was promising treatment against wild oat, Phalaris spp and

Lolium spp in wheat.



Salem et al. (1aar), reported that Herati (wet method) significantly
decreased number and weight of wild oat in wheat.
Kaspar and Fischbeck (Y44¢), found that the nitrogen competition

between weeds and winter wheat had a clear effect on the nitrogen absorption
of winter wheat which was connected to yield losses and with increasing
ripening of wheat the influence of nitrogen competition by dicotyledonous

weeds is reduced.
Nandal and Singh (1aa¢), indicated that hand weeding at ¥+ and %.

days after planting proved significantly superior to weedy check for weed

control.
Pandey and Singh (Y44¢), found that hand weeding at vo days after

wheat sowing decreased the population of the following major weed species:

Avena fatua from vv to v plants/m’, Phalaris minor from \v to v plant/m’,
Melilotus indica from A to v plant/cm’, Chenopodium album from \A to Vv
plant/m’, Crisium arvense from yo to Vv plant/m’ and Anagalis arvensis from

\% to ¢ plants/m’.

Abtali et al. (va40), found that the use of «,A and y,. l/ha of

Clodinafop-propargyl gave ¥+ + 7/ control of wild oat (4vena spp.) and canary
grass (Phalaris spp.).

El-Bially and Abd El-Samie (Y44¢), noted that increasing nitrogen

level from . to ve kg/fed. increased significantly the dry weight of grasses

and broad leaved weeds and resulted in significant increases in weed

infestation reaching to ¢,., v,c and ¢,¢/ in the dry weight of broad leaves,

grasses and total weeds, respectively. Hand weeding twice (v. and <. days



after sowing) was the most effective treatment against broad leaved and total

weeds by providing a1,y and A4,47. reductions in the dry weight, respectively,
comparing to unweeded control

Montazeri (y24¢), showed that Clodinafop-propargyl at +,+%, «,A and
y,+ Y/ha controlled Avena Ludoviciana more than other herbicides. For
control of Phalaris minor and Phalaris brachystachys, Topik was the best.

Ormeno and Diaz (y44¢), found that clodinafop-propargyl at rates
ranging from 1. to A. g/ha, sprayed early or before the full tillering of weeds
were effective for controlling wild oats and ryegrass in wheat.

Strachan (1aae), stated that the addition of Topik (clodinafop-
propargyl) at rate of YYe ml of «,Y¢. g/l was very good for control black

grass (Alopecurus myosuroides) and wild oat (4vena fatua) as well as annual
ryegrass (Lolium mualtiflorum) and rough stalked meadow grass (Poa

trivialis ) up to the v tillers stage in cereals.

El-Naggar (1996), showed that drilling wheat grains to a depth of 20
cm was the most successful method for reducing the fresh and dry weight of
broad-leaved and grassy weeds, as well as the total number of weeds/m” in the

first and second stages of crop growth in both seasons.
Angiras and Vinod (Y444%), showed that hand-weeding at v. and -.

days after sowing decreased the weeds dry weight.
Elian et al. (Y441), noted that clodinafop-propargyl (.,v¢ l/ha)

controlled wild oats by av,v-a4,v7.

Hassanein and Kholosy (1441), stated that the addition of Topik Y¢7

EC at rate of «,Y¥A 1/ha, Grasp at rate of ¥,¥A 1/ha at v—¢ leaf stage of wheat



and hand weeding (twice) significantly reduced the fresh weight of wild

oat/m" by V\,Y, 46,4 and A4,AZ, respectively, compared with unweeded
treatment.

Singh and Singh (1996), found that the dry weight of weeds was
reduced by 45.7, 14.9, 26.9 and 74.6% by broadcast, close, normal and cross

sowings, respectively, compared with the unweeded control.

Al-Marsafy et al. (1997a), illustrated that Topik 15% WP at

333 g/ha. gave the highest reduction for the annual grassy weeds.
Igbal and Wright (Yaav), indicated that the relative competitive

abilities of wheat and weeds were influenced by nitrogen supply. At high
nitrogen, Sonchus arvensis was more competitive than wheat, whereas
Phalaras minor was less competitive than wheat. Chenobodium album was

more competitive than wheat at both nitrogen levels (1. and \v. kg N/ha).

The rank order of competitive ability weed species was C. album > P. minor

> S. arrensis.

Singh () a4v), found that weed density in plots given N (¢« or A+ kg/ha)
was Y),V7Z higher than untreated plots. Weed dry matter increased with
increasing N rate.

Elian et al. (1244), indicated that the percentage of the control of wild

oats due to using Topik Y¢/Z EC at +,¥ I/ha was 1y« + /, respectively, in wheat.

Abd El-Hamid (Y444A) reported that hand weeding twice reduced the
number and fresh weight of grass weeds which Phalaris spp. was represented

over v.7 by .-vv/ and 1o-Av/, respectively, compared to unweeded control.

Nassar (1998), found that hand weeding twice at 30 and 45 days of

wheat sowing reduced significantly dry weight of the annual weeds. (4dmmi



majus, Anagallis arvensis, Beta vulgaris, Brassica kober, Chenopodium sp,
Emex spinosis, Medicago polymorpha, Melilotus indica, Rummex dentatus),
and Sonchus oleraceus as annual broad leaf weeds reduced by 61.2-74.8%
and 63.5-95.9 % at 60 and 90 days of sowing, respectively. Avena spp,
Polypogen monspliensis, Phalaris minor, Lolium temulentum and Setaria sp.
as annual grassy weeds by 22.5-62.0% and 22.2-76.5% at 60 and 90 days of
sowing respectively. On the other hand Topik at 100 cc/fed. reduced
significantly dry weight of the previous grassy weeds by 84.1-94.3% at 60
days of sowing, as well as 34.4-97.8% at 90 days of sowing.

Salem et al. (1444), noted that the application of Topik at Y¢. cc/ha
gave excellent control for grassy weeds in wheat .

Yehia et al. (1224), reported that the application of Topik EC at «,v¢
1/ha gave the best control of wild oat in wheat.

Fakkar (Y444), mentioned that application of Topik v¢/ EC at ..
cc/fed., and hand weeding twice(y. and ¢ DAS) reduced significantly dry
weight of grass weeds (Avena fatua, Lolium multiflorum and Phalaris spp.)
by ae,v-av,v % and Aa,y-av,.7 at a. days of wheat sowing.

Pandey et al. (¥.+.+), showed that fertilizer levels at 1.cA. and \1.

kg/ha recorded significant higher weed count and weed dry biomass than the

no fertilizer treatment (control).
Tenaw (v...), found that two hand weedings at ¥+ and 1+ DAS were

decreased broad-leaved weeds comprised v/ of the total weed population.

Kico and Ilias (¥ . + V), showed that split application of nitrogen (. and

v+« kg/ha) caused a slightly increase in sterile oats dry weight compared to

the control.



Abd El-Hamid and Ghalwash (2002), noted that Topik 15%
WP at 333 g/ha. was effective against annual grassy weed in wheat
fields.

Govindra et al. (2002), showed that Phalaris minor was controlled

effectively due to application of clodinafop-propargyl at 50 and 60 g.a.i/ha.
Acciaresi et al. (¥ +¥), recorded that the highest N fertilizer (., . and

v+« kg/ha) rate decreased the weed biomass in wheat fields.

Anaam (2003), stated that drill method decreased significantly
the dry weight of grass, broad-leaved weeds and total weeds

compared to broadcast method.

Helal (v..r), demonstrated that the application of Sinal at ¢. cc/fed.,

Topik o7 WP at vx1. g/fed., Sinal plus Topik and hand weeding at v., ¢o
days after sowing reduced significantly fresh weight of annual weeds.

Nassar (Y. . ¥), stated that the application of Topik v¢/ EC at rate ..

cc/fed. gave the highest reduction on fresh weight of grass weeds.

Abd El-Hamid (2004), revealed that sowing methods
significantly affected annual weeds as Afir improved (false irrigation,
one month before sowing/minimum tillage then afir broadcast) and
Afir drilling sowing methods surpassed Afir broadcasting method in
their effect on annual weed population. Those two methods reduced
fresh weight of grassy weeds by 84.3 and 84.1% respectively as
compared to Afir broadcasting method. The fresh weight of board leaf
weeds were reduced by these sowing methods by 81 and 88%,

respectively as compared to Afir broadcasting method.

Ashok et al. (2004), reported that the weed control efficacy of 50 g a. 1.
clodinafop/ fed. ranged between 78 and 96% on grassy weeds.



Bhullar and Walia(2004), revealed that post emergence application of
clodinafop at its recommended dose (0.06 kg ha™) gave selective control P.

minor and reduced its dry matter accumulation by 79.8%.

Ashok Yadav et al. (2005), found that Clodinafop applied 35 days
after sowing in wheat at 45 and 60 g/ha. decreased the dry weight
accumulation by wild oat by 77.4 - 88.2% during both years.

Ashok Yadav et al. (2005), noted that Clodinafop provided efficient

control of grassy weeds predominated by wild oat (Avena ludoviciana).

Fakkar (2005), indicated that the application of Topik at 100 cc/fed.,
hand weeding once at 30 DAS, hand weeding twice at 30-45 DAS and hand
weeding thrice 45-60-75 DAS decreased significantly the dry weight of
grassy, broad-leaved and total weeds in both seasons. Also, the increasing N
level from 50 to 75 and 100 Kg/fed. increased significantly the dry weight of

grassy, broad-leaved and total weeds in both seasons

Jarwar et al. (2005), revealed that Topik [clodinafop] 15 % WP at 250
g/ha showed maximum weed control efficacy of 97.74 and 97.86% during
2001-02 and 2002-03, respectively.

Malik et al.(2005a), showed that clodinafop at 50 and 60 g/ha were
very effective (85-90 %) against grassy weeds {mainly Avena ludoviciana (4.

sterilis subsp .Ludoviciana) and Canary grass (Phalaris minor)}.

Nisha and Chopra (2005), reported that Clodinafop and controlled
grassy and weeds by (88-90%).

Punia et al. (2005), found that of clodinafop + sulfosulfuron (3:1) at 60
g ha-1 provided 85-90% control of (A4 .sterilis subsp. Ludoviciana) and
Phalaris minor, and 60% control of broadleaved weeds, such as
Chenopodium album, Melilotus indica and Rumex retroflexus.

Bhat and Mahal (2006), illustrated that among weed control methods,

chemical weed control with clodinafop 0.06 kg/ha and integrated weed



control (clodinafop 0.045 kg/ha + hand/mechanical weeding) proved
significantly superior to hand/ mechanical weeding and weedy control.

Megahed and Daie (2006), noted that Topik 15% EC at rate of 140
g/fed. gave the lowest fresh weight (g/m”) of weeds. The value of reduction
percentage in fresh weight (g/m®) due to using Topik was 84.6%.

Ismail et al. (2008), found that hand weeding twice reduced dry
weight of annual broad, narrow and total weeds by 92.9, 94.7 and 99.3%,
respectively in the first season and by 98.8, 99.2 and 93.0%, respectively in

second season, compared to unweeded treatment

II-Growth, vield and vield attributes.

Eissa (Y44+), observed that increasing N dose increased grain yield/

ha., number of spikes/m’, spike length and plant height. Meanwhile, . . .-
grain weight was reduced.

Ellen (Y44.), reported that increasing N level from ¢. to A. and v.

kg/ha. increased dry matter production, grain yield and number of

grains/spike, but \ . . .- grain weight fell.

Hayam Mahgoub (Y44.), found that addition of =. kg N/fed.

produced the tallest plants and spikes over the other levels in the first season.

Also, addition of 1. kg N produced the greatest grain yield/fed. and this was
attributed with greatest number of spikes/m', number and weight of
grains/spike in both seasons.

Walia et al.(1990), noted that Avena sterilis subsp. Ludoviciana proved
more competitive than Melilotus alba and a little difference in grain yields
was evident between the various levels of nitrogen (80, 120 and 180 kg/ha)

applied.



Balyan ez al. (1241), showed that natural infestations of wild oat (Y ¢1—
y1¥ plant/m") reduced winter wheat grain yield from control values of 1111 -

14¢y kg/ha or by Yy v-1Y % depending upon cultivar.

Cudney et al. (1221), found that wild oat had a height advantage over

wheat in the late season, resulting in shading and consequently yield

reductions about ¢4/ reduction by wild oat densities of A-\Y plant/ft’

compared to +,« plants).

Kirkland and Hunter (yaa)), studied the effects of Avena fatua

density (+, Yo, ¥+, o+ and ¥+ plants/m") on spring wheat. They found that

wheat yield was decreased as A4. fatua density increased yield in the absence

of A. fatua competition ranged from ¥,1¥ to ¥,A\ t/ha, and in the presence of

\++ A. fatua plants/m' from 1,¥4 to ¥, .4 t/ha.

Omar et al. (1991), showed that the inoculation with Bacillus
polymexa and A. brasilense can save 41.6% and 37.5% of nitrogen fertilizer,

respectively.
Pandey and Shende (Y44)Y), stated that wheat grain yield increased

significantly by application of nitrogen fertilizers and Azotobacter

inoculation.
Fayed (Y44Y), indicated that grain weight/spike, increased significantly

by increasing N level up to y=. kg/fed.

Ormeno (\a4Y), indicated that plots treated with clodinafop-propogyl

gave best wheat yield compared with untreated plots which gave reduction in

yield by rvi.



Peltenen (Y44Y), found that N increased the number of grains/spike,

spikes/m" and \ . . . -grain weight.

Shams El- Din and El- Habbak (Y44Y), showed that increasing N
level from zero to V.. kg N/fed. increased significantly growth characters,

yield components and grain yield/fed. They added that the rate of A. kg N/fed.

recorded the highest values of plant height, number and weight of

grains/spike, number of spikes/m’, and grain yield/fed. in both seasons. They
also found that the superiority of 1. . kg N/fed. appeared only on spike length,

weight of spike and straw yield/fed. They concluded that the application of
1., A+ and V.. kg N/fed. increased grain yield/fed. by 1,1, 1v,7 and ¢A,A %

respectively compared with the control.
Singh and Bajpai (144Y), found that highest wheat yield was obtained
with four hand weeding (¢ 1A kg/ha), one hand-weeding at e DAS (rrea kg)
and at v. DAS (rrrr kg) compared to the weedy control (vvae kg). The
number of grains/spike of wheat increased with weeding (v HW at ve and ¢ .

DAS). Hand weeding at ¢ . days suppressed increases in \ . . .-grain weight.

Vanova (1aay), reported that the application of Topik y+7Z EC (CGA

YA£4YV) at rate of A« g/ha enhanced yield by ¢,4Y7Z compared to weedy

check.
Abd El- Gawad et al. (V44Y), showed that increasing N level from =.

to A. kg/fed. caused a significant increase in plant height, spike length, \. . .-

grain weight, grain, straw and biological yields.



Eissa et al. (1993), reported that broadcasting method
decreased plant height and increased spike length, number of
grains/spike and grains weight/spike. The highest grain yield/fed. was

obtained from seeded plant in rows at 15 cm part.
Fayed et al. (Va4Yy), found that plant height, spike length, spikes
number/ m', number and weight of grains/spike, \ . . . -grain weight, grain and

straw yields of wheat/fed. increased significantly with increasing N fertilizer

up to A« kg N/fed. in both seasons. They added that the increases in grain
yield/fed. were Vyv,e and vyy/ in the first season and v .y and yr1,o % in the
second season by raising N level from zero to ¢. and from ¢. to o. kg N/fed.,
respectively.
Hassanein et al. () aar), recorded that the application of Topik Y¢7Z EC

at +,YvA I/ha increased wheat grain yield.

Hussein et al. (Ya4Yy), conducted a field experiment on two wheat

varieties to investigate the effect of inoculation with Azospirillum brasilense
as a biofertilizer under different levels of nitrogen fertilizer on yield. He
found that grain yield was non-increased significantly due to inoculation of

wheat variety Sakha 14 with Azospirillum. Whereas decreases in grain yield

were occurred upon biofertilization of wheat variety Sakha A.

Jadhao and Nalamwar (Y44Y), showed that hand weeding twice

increased the grain yield by v¢,1v and v,7y % compared with the weedy
control and hand weeding once, respectively.

Mirkamali (vaav), indicated that the application of clodinafop-

propargyl at rate of +,+¢A and +,«A kg/ha. increased wheat grain yields



compared with unweeded control values. clodinafop-propargyl at «,+A kg/ha,

resulted in greatest yield increase (V¥ + %).

O'Donovan and Sharma (\aar), reported that wheat yield losses
increased with increasing wild oat populations.

Rizk (yaar), illustrated that the dry method (Afir drill) alone or plus
Suffix at y,Ye l/fed. after ¢¥ days from sowing increased significantly plant
height, number of spikes/m", Y+ ++ -grain weight and grain yield compared to
(broadcast) method .

Salem ef al. (1aar), noted that dry method (Afir drill) increased

significantly wheat grain yield compared to wet (Herati) or dry (Afir

broadcast) methods.

Satao et al. (1aar), indicated that hand weeding twice at Y. and ¢.
days after sowing resulted in the greatest yields in both years.

Shalaby et al. (Y44Y), reported that increasing N level from v. to 1¢.

kg N/ha increased significantly grain yield, spike length, number of
spikelets/spike and plant height in wheat. On the other hand, \...-grain

weight was not significantly affected by N application.
Sulttan er al. (Y44Y), noticed that the application of 1. kg N/fed.
increased grain and straw yields of wheat cv. Sakha =4, while the highest
number of spikes/m" was recorded under ve kg N/fed. On the other hand, they

added that the tallest plants recorded at 4. kg N/fed.

Abd EI-Haleem (Y44¢), reported that inoculated wheat plants with

Syrialin recorded higher grain and straw yield than uninoculated ones in

both silty clay loam and sandy soils.



Abd El-Gawwad et al. (144¢), in demonstration wheat fields cleared

that the seed drill treatment and wet method (Herati) gave the highest grain

yield by v,¥ and %,V t/ha, respectively.

El-Ganbeehy (Y44¢), conducted two field experiments to study the

effect of inoculation with N,-fixing bacteria along with nitrogen fertilization

on three wheat cultivars. The results revealed that grain yield from all
fertilization treatments were increased significantly over the control. The

percent increase in grain yields ranged from yA,¢ to v<1,A % for biofertilizer

and/or mineral N-fertilization. Fertilization treatments had significant effects
on number of spikelets/spike in the two seasons, and number of grains/spike,

spike length and plant height in one season. Number of spike/m" and .. .-

grain weight were not significantly affected by experimental treatments.

Gouda et al (1994), found that the tallest plant height
(109.9), the largest number of spikes/m? (440.9), and the highest
grain yield (14.74) ardab/fed. were obtained by using dry planting
methods (Afir).

Hassan and Hassan (1994), reported that seeded wheat grains on
sloping of furrows significantly increased number of tillers, fresh and dry
weight of plant, spike weight, 1000- grain weight, grain, straw and biological
yield as well as harvest index. Whereas number of plans/m” was decreased

significantly with broadcast methods.

Hoda, Abdel-Azeem (Y44¢), found that growth of wheat plant

increased grown in different desert soils by inoculation with a biofertilizer
containing a P-dissolver (Bacillus megatherium var. phosphaticum). She

found that without P-dissolver caused reduced growth and yield of wheat.



Nandal and Singh (ya4¢), recorded that hand weeding (at ¥+ and %.

days after planting) increased the grain yield of wheat compared with the

weedy check.

Pandey and Singh (144¢), indicated that hand-weeding at ¥e days after
sowing increased weight of grain/spike, \ + + +-grain weight and grain yield of
wheat compared with weedy check.

Salem et al (Vaa¢), concluded that hand weeding increased
significantly number of tillers/plant, number of spikes/m', number of
spikes/plant, grain weight/spike and grain wheat yield (ardab/fed.).

Satao and Padole (Y44 ¢), indicated that hand weeding twice at y. and
¢. days after wheat sowing increased leaf area/plant from v,4 to v,¢ dm’,
numbers of leaves/plant from yv,¢ to \v,\ and tillers/m’ from ry. to ¢oo at ¢.
DAS, plant height from ¢a,A to oA,y cm, total dry matter/plant from r,4 to 4,4

g and wheat grain yield from \ ¢, to vv,¢ g/ha at harvest.

Sharivastava et al. (144¢), noted that hand weeding at ¥+ to ¢e days
after sowing gave slightly grain yield than one weeding at ¥. days after

sowing (Y,AA vs .Y,v4 t/ha.)

Weaver et al. ()24¢), showed that winter wheat yield losses increased
with increasing Avena fatua density.
Abo-Shetaia and Abd El-Gawad (Y44¢), found that plant height,

number of blades, dry weight of stems+ sheaths and blades, spike length,

number of spikelets/ spike, 1\ . . .-grain weight, weight of grain/spike and grain



and straw yields/fed. were increased significantly by increasing N doses from

o« tov. and a. kg N/fed. for Giza \=r and Sakha 14 wheat cultivars.

Ahmed (Y44¢), found that Azotobacter enhanced wheat plant height,
flag leaf area, tillering, yield components and grain and straw yields/fed.
Al-Marsafy et al. (\44¢), found that the reduction in wheat grain yield

due to wild oat infestation is attributed to the reduction in number of

spikes/plant and spikes weight/plant.

ElI-Far and Allam (1995), stated that the drill method
increased significantly the 1000-grain weight and grain yield/fed. as

compared to broadcast method.

El-Shanshory (1995), studied the interaction among Azotobacter
chroococcum, Azospirillum brasilense, Streptomyces mutabilis and their
effect on wheat development. He concluded that inoculation of the soil with
A. chroococcum, A. brasilense and S. mutabilis could improve early plant
growth, N,-fixing potential, plant growth regulators production and
antimicrobial substances production that could be useful against pathogenic

organisms.

Kaawther Rabie et al. (1995), reported that grain of wheat
inoculated with Azotobacter chroococcum and/or Azospirillum
brasilense increased plant height, percentage of fruitful tillers, number

of spike/m? and grain yield/plant.
Shams El-Din and Abdrabou (Y44¢), stated that significant increases
in spikes number/m'and number and weight of grains/spike by inoculating

wheat grains by N,-fixing bacteria. \...-grain weight was decreased due to

bacterial inoculation.



Soliman et al. (Y44¢), found that seed inoculation with non-symbiotic

N,-fixing bacteria can save about yo kg N/fed. without much affecting the

grain yield. Also, they reported that inoculation with Azospirillum. and or
Azotobacter significantly enhanced N- uptake by both grains and straw under
different N application levels and the maximum N uptake was reached at the

rate of o. kg N/fed.
Abd El-Monem (Y441), showed that percentage increase in straw and

grain wheat yield due to nitrogen (., v., v¢. and vy. Kg N/ha) application

ranged from ¢4 to ac7. compared to non fertilized plots.

Agrawal et al. (Y441), observed that the grain yield of wheat was
significantly higher in hand weeding plots (¢,vv1 t/ha) than in herbicide

treated plots (v,4.0 - v,Arv t/ha).

Al-Marsafy et al. (1441), indicated that wild oat/canary grass mixture
was A,vYe t/ha in the check (weed competition all season), which gave a
reduction in wheat yield of ¢v,v/ compared to the yield of the weed-free
treatment.

Eissa (Y441), showed that N levels had highly significant effects \. . .-
grain weight, plant height, spikes/m’, spike length, spikelets/ spike, number
and weight of grains/spike, harvest index and grain and straw yields.

Elian et al. (1447), noted that the addition of Topik Y¢/Z EC at «,¥v¢

I/ha. and hand weeding twice increased significantly wheat grain yield

compared with the check treatment .

Hassanein et al. (1237), recorded that the integrated wild oat control

with the use clover as preceding winter cutting crop with sowing wheat by dry



or wet methods (Afir drilling or Herati ) and the addition of Grasp at rate of

Y,¥A 1/ha. after one month from sowing increased grain yield by ¥, VA t/ha.
compared with weedy check.
Hassouna and Hassanein (Y44%), in Egypt stated that local wheat

varieties were grown in the calcareous soil of Burg El-Arab region, west of
Alexandria, Egypt, wheat grains were inoculated with the commercial
biofertilizer (Halex) in the presence or absence of nitrogen fertilizer. The

increase percent of inoculation plus nitrogen fertilizer were <v and .7 for
number of tillers and grain yield of Giza \eo, respectively. The increase

percent of inoculation plus nitrogen fertilizer, for number of tillers and grain

yield of Sakha A, were v. and \.v, respectively. Combination of inorganic
and biofertilizers showed best growth and yield components.

Ibrahim and EL-Khanagry (1a41), found that wild oat species

decreased significantly spike weight, Y« . .-grain weight and grain yield of

wheat. However, wheat/Avena spp competition significantly decreased the

number of panicles and tillers of wild oat plant.
Mady (Y441), concluded that dry matter accumulation at different
growth stages in wheat was increased with increase nitrogen levels (v, 1. and
a. kg/fed.). The increase in N level markedly increased LAI, plant height,

grain and straw wheat yields, (harvest index in one season), number of

spikes/m’, spikes length, number of spikelets/spike, and number and weight of
grains/plant.
Mitkees et al. (Y44%), in Egypt, conducted four field experiments at

four different locations of new lands. The first three were to compare the

response inoculated versus uninoculated wheat grown under different



nitrogen fertilization levels, i.e. 114, Yra, and vov kg N/ha. The inoculation

was in the form of commercial biofertilizer Microbin. Results revealed that
the inoculation of wheat with Microbin increased grain yield at all nitrogen

fertilization levels and different locations.

Omar et al. (Y441), indicated that inoculation with Bacillus polymexa

and Azospirillum barsilense and inorganic nitrogen fertilization had positive
effect on grain yield of wheat. He added that inoculation with B. polymexa
with ve kg N/fed. increased the grain yield of wheat up to 1 ¢7.

Ray et al. (1441), revealed that hand weeding twice at Yo and ¢Y days

after sowing gave the highest grain yield by ¥,Ay t/ha. compared to unweeded

check in wheat.
Yehia et al. (1441), found that the application of Topik at «,Y¢ l/ha

gave the best results in grain yield than hand weeding twice (¥ and 1« DAS)

in wheat.
Zaghloul et al. (Y441), revealed that growth and yield parameters of

wheat were higher when grains were inoculated with 4. brasilense than with

inorganic fertilizer alone.

Zahir et al., (1996), noted that seed inoculation increased grain yield

by 38.5% and straw yield 18.8% compared with the uninoculated control.

Abd El-Ghany (1997), applied 0, 30, 60 and 90 kg N/fed., to wheat.
Plant height, number of leaves/plant, leaves area/plant, stems+sheaths, blades
and spikes dry weight/plant increased with increasing N level up to 90 kg/fed.
Also, he found that spike length, number of spikelets/spike, number of
spike/m” and 1000-grain weight increased with increasing nitrogen fertilizer
level up to 60 kg N/fed only, whereas grain weight/spike, grain, straw and
biological yields were significantly increased up to 90 kg N/fed.



Al-Marsafy et al. (yaava), illustrated that wet method (Herati) was

better than dry method (Afir drilling) in increasing wheat grain yield. They
added that the application of Grasp at rate of ¥,¥A l/ha and hand weeding at

¢e and 1+ DAS increased grain yield compared to unweeded check.

Attallah and EI-Karamity (Y44V), reported that inoculated wheat

plants with Syrialin recorded higher grain and straw yields than uninoculated

ones in both silty clay loam and sandy soils.

Cheema et al. (1997), reported that the crop losses due to
weed infestation were estimated by 10-50% or even to complete crop

failure based on the type and state of weedy infestation.

Elanchezhian and Panwar (1997), found that the photosynthetic rate,

chlorophyll content and grain yield were higher in inoculated plants.

Fares (1997), noted that inoculation with N,-fixers increased
significantly wheat plant growth characters i.e plant height, plant dry weight,

leaf area and flag leaf area.

Iqgbal and Wright (1997), stated that the decrease in grain dry weight
at low N (20 Kg N/ha) was mainly due to a significant decrease in the number
of spikes/plant. They also, concluded that the effect of low nitrogen was to

decrease the relative yield of wheat and increase the relative yield of weeds.

Moharram et al. (1997), revealed that the inoculation with Bacillus
polymyxa together with organic and inorganic nitrogen application increased

the dry weight g/plant and N,-fixed mg/plant.

Ruppel and Merbach (1997), illustrated that the bacterial strain
inoculated affected plant growth, nitrogen uptake and the amount of

biologically fixed nitrogen.



Toro et al. (1997), reported that biological fertilization with N2-fixing
and phosphate dissolving microorganisms are of great importance in

increasing crop production.
Al-Marsafy et al. (1 144), indicated that where rate Avena spp Phalaris
spp. mixture was V,Ae t/ha the reduction in wheat yield was estimated by

Y4, A

Atia and Aly (Y44A), indicated that grain, straw and biological wheat
yield/fed., responded to nitrogen increments up to 17,1 kg N/fed. in both

seasons, plant height responded to N fertilizer up to highest tested level
(1. -kg N/fed.), but application of 1,7 kg N/fed. recorded higher number of

spikes/m’.

Badawy et al. (144A), found that significant effect of Azospirilla
inoculation was more pronounced on grain yield in the treatment of ¢. kg
N/fed.

Bhattarai and Hess(1998), noted that Azospirillum inoculation
enhanced the development of roots and shoots in the early growth stages of

wheat, which may be one of the factors responsible for the yield increases.
Elian et al. (1244), found that the application of Topik at rate of «,¥¢

I/ha and hand weeding gave significant effect in the grain yield of wheat

compared to check treatment.
Hamed (Y44A), indicated that inoculation wheat grains with

Azotobacter chroococcum recorded higher values of plant height, spike

weight, number of spikes/m" and straw and grain yields/fed.



Hasssanein et al. (1224), noted that sowing methods (Herati and Afir

drill) and hand weeding increased grain yield compared to the out

demonstration fields.

Khamis and Metwally (1998) revealed that yield of wheat and N
uptake were increased by incorporation of organic materials inoculated with
microbial decomposers and Azotobacter in the soil, but this increase was not

significant.

Kotb (Y44A), reported that inoculation of wheat grains with
Azospirillum brasilense under application of o. kg N/fed. increased
significantly number of spikes/m’, number of grains/spike, grain weight/spike,

\ .+« .-grain weight and grain and straw yields/fed.

Mitkees et al. (Y44A), studied the response of wheat grain yield to
different levels of nitrogen applications under biofertilization with N,-fixing

bacteria in the form of the commercial product Microbin. Results indicated

that biofertilization could save about vy-vy¢ kg N/ha while increasing yield
with o-rv/. Thus, the recommended nitrogen application under
biofertilization may be kept yva-vva kg/ha (¢v-A¢7/) according to the
location and irrigation system.

Nagla (Y44A), cleared that the higher values of plant height, number of
tillers/m’, spike length, number of grains/spike, \...-grain weight, grain

weight/spike, wheat grain yield and straw yield were obtained from hand

weeding twice and bromxynil at y¢. g plus Clodinafop-propargyl at \ve g
a.i./fed.
Nassar () 244), noted that sowing methods (no- tillage, Herati, Afir drill

and broadcast) affected significantly on total plant weight, grain weight/plant,



number of tillers/plant, number of spikes/my, y...- grain weight and grain

yield (ardab/fed.) in the two seasons. Also, the application of Clodinafop-
propargyl at v¢ g a.i./fed. and hand weeding twice (v., ¢t DAS) were

significantly affected on number of grain/spike, grain weight/plant and grain

yield in both seasons and \ . . .-grain weight in second season compared with
unweeded check.

Panwar and Elanchezhian (1998), showed that the grain yield/plant
was significantly higher Azospirillum treated plants than the uninoculated

control.

Sharief et al. (Y44A), revealed that inoculation of wheat grain with

Azospirillum bacteria (Syrialin) resulted in marked increases in plant height,

spike weight, number of grains/spike, \...-grain weight and grain and straw

yields/fed.

Walia et al. (1998), stated that application of Clodinafop at 120 ml/ha
increased the grain yield by 68.7 % over the unweeded control and 34.1%

over a hand hoeing twice treatment.

Yehia et al. (1444), indicated that the application of Grasp EC at ¥,¥A

I/ha., Topik EC at «,¥¢ 1/ha., Topik WP at +,vv Kg/ha. and Topik WP at +,¥A
Kg/ha. gave the highest grain yield compared to the unweeded control.

Brar et al. (1999), indicated that application of Clodinafop at 0.1 I/ha
increased grain yield of wheat by 54.1 and 238.5 %over two hand hoeing and

control treatments respectively.
Fakkar (y444), showed that the application of Grasp Y+ % EC at ,.
I/fed., Topik Y¢ % EC at v+ . cc/fed. and hand weeding twice at ¥+, ¢e days

after sowing had a significant effect on number of tillers/plant, number of

spikes/plant, grain weight/spike, spike length, number of grain/spike number



of spikelets/spike, number of spikes/m’, \ . . .-grain weight, straw yield t/fed.

and grain yield (ardab/fed.) in wheat. But, sowing methods (Afir drill and

Herati) were not significant on yield and yield and yield components.

Gopal Singh et al. (1999), noted that inoculation with Azotobacter
increased yield from 4.81 to 5.01 t./h.

Nisha et al. (1999), estimated that weeds compete with plants
for nutrients, water, light and space producing a decrease in grain

reduction amounted to 30.7%.

Said ef al. (Y444), noted that increasing nitrogen levels from v. to ¢o,

1. and ve kg /fed., increased significantly plant height, flag leaf area, spike
length, number of spikelets/spike, number of grains/spike, 1\ . . .-grain weight,

number of spikes/m’, grain and straw wheat yields/fed.

Sultan et al., (1999), concluded that inoculation of wheat grain with
Azospirillum Sp. markedly increased plant height, No. of grain/spike, grain
weight/spike, 1000-grain weight as well as grain and straw yields/fed.

El-Borollosy et al. (2000), reported that biofertilizers have the ability
to access a major part of nutrients for growing plants along with growth
promoting factors, these benefits plays an effective role in reduction of

chemical fertilization and also results in higher crop yield.

Kushwaha and Singh (2000), found that two hand weedings at 30-60
days after sowing gave a similar crop yield to that obtained when keeping the

crop free of weeds for the entire growing season

Panwar and Singh (2000), found that both the biofertilizers (4.
brasilense or Bacillus subtilis) increased leaf area, chlorophyll concentration,

total biomass production and grain yield compared with untreated control.



Sadek and Yousef (Y...), indicated that vv¢ Kg N/ha (ve/ of

recommended dose) in presence biofertilization (Azottin) was sufficient to

achieve the highest grain yield and saved vy Kg N/ha., furthermore, this
treatment exceeded the control treatment (ya1 Kg N/ha without

biofertilization) by ., ton /ha

Sharief et al. (Y. . +), reported that biological fertilization of Syrialin +
Phosphorin + o.kg N/ fed. significantly resulted in tallest plants, highest

values of flag leaf area, number of grain/spike, heaviest grain weight, grain

and straw yield/fed.

Tenaw (2000), evaluated one hand weeding at 30 days after emergence
(DAE), one hand weeding at 60 DAE and two hand weedings at 30 and 60
DAE. They found that hand weeding twice increased grain yield in wheat.

Yadav et al (2000), showed that yield attributes like plant height,
biomass and grain yield increased due to inoculation with Azotobacter strains

with and without added nitrogen.

Al-Marsafy et al. (2001), indicated that the reduction yield of grain
wheat due to Avena fatua competition for the whole season was 47.7% weedy

free for whole season gave the highest significant value of grain yield (17.62

ardab/fed.).

Elwan et al. (2001) suggested that adaptability between both non-
conventional mineral fertilization and inoculation of Syrialin (B. polymexa) is

required to obtain maximum yield under field condition.

Bassal ef al. (Y. +Y), indicate that flag leaf area, plant height, number

of spikes/m’, spike length, number of spikelets/spike, number of grains/spike,
grain weight/spike, \...-grain weight as well as straw and grain yields/fed.

were significantly affected by biofertilization.



El-Ganbeehy ef al. (Y1), noted that increasing nitrogen rate to v\
kg N/ha gave the highest grain wheat yield (a,v and A,vv t./ha. in both
seasons), accompanied with increasing in number of spikes/m’, number of

grains/spike and \ . . .-grain weight in both seasons.

Singh and Saha (2001), revealed that two hand weeding resulted in
maximum grain yield (2860 Kg/ha).

Abd El-Hameed (2002), noted that plant height, spike length, grain
weight/spike, 1000-grain weight and spike number/m”> showed positive

gradual responses to inoculation of Syrialin.

Abd El-Maksoud (2002), reported that the inoculation the
biofertilizers increased the productivity of wheat crop from grain yield/fed. by
12.3 % as a result of increasing leaf area/plant, flag leaf area, total dry

weight/plant, spike length and number of grain/spike.

Abd El-Razik (2002), estimated that inoculation with (Syrialin)
as the source of bacteria B. polymexa was significantly affected plant
height (cm), number of spike/m? spike length (cm), number of

spikletes/spike number of grains/spike.
Chhokar and Malik, (Y..Y), showed that both P. minor and R.

dentatus are highly competitive weeds and can cause drastic yield reduction
under heavy infestation. The yield reduction by weeds in wheat may be up to

A+ /. depending upon weed type, density, timing of emergence, wheat density,
wheat cultivar and soil and environmental factors.

Dobbelaere ef al. (2002), obtained that inoculation was found to affect
early plant and root development, plant and root dry weight, grain yield and

the N-uptake efficiency of plants.

El-Kalla ef al. (2002), found that the biological fertilizer of Syrialin+



Phosphorin (400 g/fed.) + 40 m3 farmyard manure maximized flag leaf area,
plant height, number of tillers and spike/m2, spike length, grain weight/spike,

grain and straw yields/fed. compared with other fertilizer treatments.

Galal and Thabet (2002), revealed that grain yield of wheat plants was
increased significantly by the application of soybean residues and inoculation

with A. brasilense.
Mohammed (Y- . Y), concluded that the moderate level of mineral N-

fertilizer (A. kg N/fed.) and appropriate bio-N-fertilization along with

application of suitable composted organic manures are satisfied the demands

of well crop production without much affecting the optimum crop yield.

Shrief and Nassar (2002), indicated that 50 weed/m? at one
month from sowing decreased number of spikes by 5.4% and wheat
production by 6.7% compared to the weed free treatment. Meanwhile,
100 weed/m? decreased number of spikes and wheat productivity by

14.6 and 14%, respectively compared to the weed free treatment.

Singh et al. (2002), indicated that inoculation of Azospirillum
increased the plant vigor, grain yield and total biomass in all wheat varieties

as compared with the control.

Anaam (2003), mentioned that drill method increased
significantly plant height, number of spike/m?, weight of grains/spike,

1000-grain weight, grain and straw yields/fed.

Bacilio et al. (2003), indicated that inoculation of wheat seeds with A.
brasilense but not with 4. lipoferum increased significantly plant growth
parameters (height, shoot and root dry weight) over control plants grown in

soil-compost mixtures.



Behl et al. (Y..Y), revealed that inoculation of Azotobacter
chroococcum led to increase in flag leaf area, number of grains/spike, ve.
grain weight, grain and biological yield/plant.

Helal (¥ . +¥), found that the application of Topik at y+1. g/fed. and hand
weeding at v ., ¢o days after sowing increased significantly plant height, spike
length, \...-grain weight number of spikes/m’, grain yield /fed., straw yield
t./fed. and biological yield /fed., in wheat.

Nassar (Y. .Y¥), indicated that the application of Topik at \..cc/fed.,
and hand weeding at v., ¢o days after sowing increased significantly plant

height, spike length, number of grains/plant, weight of grains/plant, weight of

grains/spike and grain yield.

Abd El-Hamid (2004), found that the highest grain yield were

obtained by Afir drilling or Afir improved compared with Afir broadcast.

Bhullar and Walia(2004), revealed that post emergence application of
Clodinafop at its recommended dose(0.06 kg ha-1) resulting to 128.9%

increase in wheat grain yield.

Ibrahim et al. (v..¢), found that inoculation wheat grains with
Syrialin at the rate of ve. gm/fed. recorded the highest main value of plant
height, flag leaf area, No. of tillers/m’, spike length, No. of spikes/m", No. of

grains/spike, grains weight/spike \ . . . -grain weight as well as grain and straw

yield/fed.
Rathod and Vadodaria (¥ . . ¢), indicated that hand weeding at v. and

.¢+ DAS significantly highest grain wheat yield

Santa et al. (2004), illustrated that maximum grain yield for wheat was



achieved with the treatment inoculated with Azospirillum and supplemented

with 100% nitrogen of the recommended dose.

Singh et al. (2004), obtained that Clodinafop residues were not
detected in any of the wheat straw, grain and the harvest soil samples, treated

with clodinafop-propargyl.

Fakkar (2005), showed that the using of Topik at 100 cc/fed., hand
weeding once at 30 DAS, hand weeding twice at 30-45 DAS and hand
weeding thrice 45-60-75 DAS increased significantly the weight of spike,
weight of grain/spike, number of spikes/m2, 1000-grain weight and grain
yield/fed. He added that increasing N-level from 50 to 75 and 100 kg/fed.
increased significantly the weight of spike, weight of grain/spike, number of

spikes/m’, 1000-grain weight and grain yield/fed.

Hussain et al. (2005), found that the inoculation of Azotobacter
increased the grain yield by 9.7-19.6%. Biofertilizer application was optimum
when applied with 80 kg N/ha, increasing the grain yield by 5.78 and 3.25

quintal/ha over the uninoculated control. [1 quintal=100 kg].

Jarwar et al. (2005), revealed that the maximum wheat grain yield of
3285.71 and 3071.42 kg/ha was obtained in Topik 15 WP at 250 g/ha during
both years.

Malik et al. (2005b), noted that the grain yield of the inoculated plots
was increased due to increase in tillering capacity and ear size, producing

higher number of grains.

Nisha and Chopra (2005), reported that tank mixtures of Clodinafop
and Fenoxaprop-P with Carfentrazone increased significantly grain yield of

wheat better than the other treatments.

Tippannavar et al. (2005), showed that dual seed inoculation with 4.
chroococcum 1solates on cultivars on both species of durum wheat cultivars

resulted in significant increase in plant height and dry matter content.



El-Afandy (2006), indicated that, sowing wheat grains on
sloping of furrows or rows increased significantly spike length, No. of
spikletes/spike, No. of grains/spike, grain weight/spike, 1000-grain
weight, No. of spikes/m?, grain yield/fed., straw yield/fed., biological
yield/fed. and harvest index as compared with broadcast and drill

method.

El-Afandy et al., (2006), indicated that increasing nitrogen fertilization
levels increased significantly wheat growth, yield and yield components i.e
(plant height, spike length, number of spikelets/spike, 1000- grain weight,

number of spikes/m’, grain, straw and biological yield).
Abd El-hady et al. (Y:+:%), estimated that applying A. kg N/fed.+

biofertilization with Bacillus polymexa exerted significant effect on no. spikes

/m" and no. grain/spike. Which surpassed those obtained by applying A. kg

N/fed.

Abd El-Maaboud et al (2006), illustrated that using N
biofertilizer (Syrialin) produced about 78% of wheat grain yield
compared with using 100 kg N/fed.

Mansour et al. (Y. +1), showed that significant increases in plant dry

weight, grain and straw yield as well as nitrogen uptake by wheat plants either

with increasing the rate of mineral nitrogen or with inoculation by tested N, -

fixers. In addition, the dual inoculation with Azotobacter chroococcum and
Azospirillum brasilense performed significantly greater followed by single
inoculation with Azotobacter and Azospirillum. At any level of N- fertilizer,
the inoculated treatments gave the much higher straw and grain yields than

the uninoculated one.

Omar and Aioub (2006), illustrated that treating wheat crop

by two herbicides (Topic for narrow leaves and Sinal for broad leaves)



gave the highest value of plant height, number of spikes/m?, number
of grains/spike, grain weight/ spike, 1000-grain weigh, grain and straw
yields/fed.

Shaban and Helmy (2006), illustrated that dry weight of straw and
grain were significantly increased as a result of applied different nitrogen
rates and Serialine.

El-Garhi et. al., (2007), reveled that dry weight of plant after 55 days
from sowing increased slightly, by seed inoculation of Serialine. They added
that straw yield was positively significantly affected by inoculation alone or
with chemical fertilizers.

Gafaar (2007), found that the application of 60 kg N/fed gave the
highest value of spikelets/spike, 1000- grain weight, number of grain /spike,
grain and biological yields/fed., while 90 kg N/fed. gave the highest value of
plant height, spike length, number of spikes/m” and straw yield.

Khaled (2007), indicated that the application of 70 Kg N/fed. +
Nitroben significantly increased plant height, flag leaf area, number of
spikes/m”, number of grain/spikes, 1000-grain weight, grain weight/spike,
straw, grain and biological yields as well as harvest index.

Ismail er al. (2008), revealed that sowing methods had significant
effect on plant height, spike length, number of spikes/m” and grain yield
(ard./fed) in both seasons

I11- Grain quality.

El-Desoky ()44 +), reported that chemical and mechanical weed control
treatments did not significantly affect on protein percentage.
Wimschneider ez al. (124.), found that the protein content of wheat

grain was reduced by e,e7 with high density of wild oat.

Omar et al. (1a3)), showed that seed inoculation also increased

nitrogen content of grain as compared with un-inoculated control.



Peltenen (Y44Y), illustrated that incrassating N levels improved bread-

making quality, rated according to protein content in the flour and wet gluten

content.
Abd- El- Gawad et al. (Y44Y), showed that increasing N level from +.

to A. kg/ fed. caused a significant increase grain protein content.

Sultan ef al. (Y44Y), indicated that nitrogen levels markedly increased

crude protein percentage in wheat grain up to 4« kg N/fed.

El-Zein (ya4¢), stated that increasing nitrogen rates increased wheat
grain protein content.

Salem ef al. (1a4¢), found that hand weeding increased significantly
protein percentage compared with weedy check.

Ayoub et al. (Y440), found that applying ., 7+, vv. and yA. kg N/ ha to

wheat, grain protein concentration and grain protein yield increased

consistently with increasing N fertilizer and with split N application.

El-Bially and El-Samie (Y44¢), stated that the increasing nitrogen level
from . to ve kg N/fed. with weed control treatments increased
significantlythe protein percentage in grain wheat.

Mady (Y441), added that the increase in nitrogen levels (v., 1. and 4.
kg/fed.) increase protein percentage in grain.

Omar ef al. (Y441), indicated that inoculation with Bacillus polymexa

and Azospirillum barsilense and inorganic nitrogen fertilization had positive
effect on grain protein content of wheat. He added that inoculation with B.

polymexa with ve kg N/fed. increased the grain protein content up to yo7.



Zaghloul et al, (Y441), showed that plant N, P and K concentrations

were highest with 4. brtisilense+: o kg N/fed.

Zaher (Y441), noted that increasing nitrogen fertilizer levels from r. to

1., 4. and vv. kg N/fed., increased significantly protein percentage.

Abdul-Galil et al. (Y44V), showed that wheat grain protein content

were increased significantly up to v . kg N/fed.

Mohamed ef al. (1 44v), indicated that sowing methods (Herati and Afir

method) did not gave any significant differences in protein content in grain

wheat

Kotb (Y44A), found that the N-fertilization of wheat plants increased
the protein quantity in the grain.

Nagla (Y44A), in wheat grain, showed that the application of
bromoxynil at v¢. g a.i/fed. plus clodinafop-propargyl at \ve g a.i./fed.
recorded the highest protein contents compared to untreated check.

Sharief et al. (Y44A), revealed that inoculation of wheat grain with

Azospirillum bacteria (Syrialin) resulted in marked increases in grain protein

content.

Fakkar (Y444), noted that the application of Topic at v.. + .. cc/fed.
increased protein percent by r¢,v and ve,\7/ in the first and second season
respectively compared with unweeded treatment.

Said et al. (1444), found that increasing nitrogen levels from r. to ¢o,

1. and ve kg/fed., increasing wheat grain protein percentage.

Sultan et al., (1999), concluded that inoculation of wheat grain with



Azospirillum Sp. markedly increased protein percentage.

Rodrigues (2000), illustrated that N content in the grain increased
significantly in the bacteria-inoculated treatments in which N was not added.
This increase in N content in the grain with inoculation was probably due to

higher N uptake after anthesis.

Sharief et al. (Y.++), reported that biological fertilization of

Syrialin+Phosphorin+e. kg N/ fed. significantly resulted in highest protein
percentage and protein yield/ fed.

El-Ganbeehy et al. (¥ ), found that increasing nitrogen levels above

v¢¢ kg N/ha increasing wheat grain protein content.

Khalil and Mirvat (¥..9), stated that the urea treatment increased
crude protein percentage in grain wheat.

Abd El-Razik (2002), showed that inoculation with (Syrialin)
as the source of bacteria B. polymexa had no significant effect on

protein content.

El-Kalla et al. (2002), found that the biological fertilizer of
Syrialin+Phosphorin (400 g/fed.) 40 m’ farmyard manure maximized protein

percentage in wheat grains.

Anaam (2003), showed that addition of Grasp at 1.0 1/fed. and hand
weeding twice (30 and 45 DAS) increased protein content in grain wheat as

compared to unweeded treatment.

Jaya and Bhatnagar (2005), obtained that the highest protein content
of 15.00% on dry matter basis (averaged among cultivars) was obtained with

N at 100 kg/ha+Azotobacter treatment.

Shobha and Mishra (2005), found that residues of clodinafop-

propargyl were not detected in wheat grains samples when the herbicide was



applied at 60 and 120 g/ha. However, when the herbicide was used at 240
g/ha, residue amounting to 0.0089 ppm was detected in wheat grains,
although this level did not exceed the permissible amount recommended by

FAO/WHO (0.1 and 0.5 ppm for wheat grain and straw, respectively.
Abd El-hady et al. (¥++%), found that crude protein content in grains

was increased significantly due to fertilization with A. kg N/fed. plus

biofertilization with B. polymexa.

El-Afandy (2006), indicated that, sowing wheat grains on
sloping of furrows or rows increased significantly protein %.

Gafaar (2007), reported that the application of 90 kg N/fed gave the
highest protein percentage in grains.

Khaled (2007), reported that the protein content in wheat grain
increased significantly by applying 70 Kg N/fed. + Nitroben.



MATERIALS AND METHODS

Two filed experiments were conducted at Shandaweel Agricultural
Research station, Agricultural Research Center, Sohag Governorate (Upper
Egypt) in both successive growing seasons of 2006/07and 2007/08 to
investigate the effect of some sowing methods, fertilization and some weed
control treatments on wheat productivity and accociated weed species. Wheat
variety Giza 168 (Triticum aestivum L.) was sown in both seasons. The
preceding summer crop was maize (Zea maize L.) in both seasons. The soil
mechanical and chemical analysis of the experimental sites are presented in
Table (1) according to Jackson (1973).

Table (1): The properties of the soil analysis (Mechanical and chemical

properties).
Soil property 2006/2007 2007/2008
Sand % 5591 30.64
Physical analysis Silt% 11.84 24.26
Clay% 32.25 45.10
Soil texture | Sand loam Clay loam
Organic mater % 1.89 1.32
Total N(%) 1.26 0.80
Soluble ions (meq/100g soil (1:5))
COy 2.86 1.72
HCO;5 7.92 9.50
Cr 6.00 2.80
Chemical analysis SO, 1.39 1.10
Ca™ 1.55 1.02
Mg 1.00 2.90
Na* 7.00 4.60
K" 0.26 0.35
EC (ds/m)(1:5) 0.39 0.84
pH(1:1) 7.60 7.90




The sowing dates were 30™ and 26® of November in the first and
second season, respectivly, and harvested in 15" and 13" of May in the first

and second season, respectivly-

Phosphorus fertilizer was applied as calcium super phosphate (15.5%
P,0s) during soil preparation at the rate of 150 kg/fed. The other normal
agricultural practices of wheat growing were done as recommended.

A split-split-plot design with three replicates was used and the
treatments arranged randomly. Sowing methods were allocated in the main
plots, the fertilizer in the sub-plots and weed control treatments in the sub-
sub plots as follows: -

A-Main plots: Three sowing methods:
v. Afir drill: Soil was blowed twice then wheat grains were hand drilled in
rows 15 cm apart rows and irrigation was followed.
v. Afir braodcast: Soil was blowed twice then grains were broadcasting
and compacting was done and irrigation was followed.
v. Afir in furrows method with 60 cm apart ridge. Planting on double row
sloping bed and the top of the ridge.
B-Sub plots: four levels of nitrogen fertilizer :
v. 50 kg Nitrogen/fed.
v. 75 kg Nitrogen/fed.

—=

. Serialin (biofertilizer) + 50 kg Nitrogen/fed.
. Serialin (biofertilizer) + 75 kg Nitrogen/fed.

~

Nitrogen fertilizers were applied in the form of urea (46.5 % N) in three
portions (1/5) after planting and befor irrigation, (2/5) before first irrigation
(2/5) before the second irrigation in the mineral fertilization treatments and in
two equal portions before the first and second irrigation in mineral +
biofertilizer (Serialin) treatments.

Wheat grains were inoculated with Serealin (Azotobacter and
Azospirillium bacteria as acommercial packet) was inoculated with garins

before sowing at rate of 1kg/ 60 kg of grains.



C- Sub-sub plots: five weed control treatments were used as follows:-

).

Derby 17.5% SC at rate of 30 cc*/fed. one day before the first

irrigation (21 days after sowing).

. Topik 15 % WP at rate of 140 g/fed. at 40 days after sowing.

Derby 17.5% SC at rate of 30 cc/fed. one day before the first irrigation
+ Topik 15 % WP at rate of 140 g/fed. at 40 days after sowing .

. Hand weeding twice (at 30 and 45 days after sowing.)
. Unweeded (Control).

The experiment included 180 plots (expermental unit), the plot area

was 10.5 m® (3.5 m lenght x 3 m width). Seeding rate was used as

recommended (60 kg/fed.). Herbicides were sprayed by Cp3 knapsack sprayer

with 200 litter of water/fed. Trade, common and chemical names of

herbicides used in the experimental plots were presented in Table (2).

Table (2): Trade, common and chemical names of the herbicides used in

the experiment.

Trade name Common name Chemical name

A- N-(2,6-difluorophenyl)-8-
A-Florasulam fluoro-5 methoxy [1,2,4]
triazolo [1,5-c] pyrimidine-
1-Derby 17.5% SC + 2-sulfonamide

B- 2,6-difluoro-5-methyl

B- Flumetsulam [1,2,4]triazolo-[1.5-a]
pyrimidine.2-sulfonamide

{2-propnil (®-2-[4-(5-chloro-3-

2-Topik 15% WP | Clodinafop- propargyl |fluoro-2-pyridnyloxy)phenoxy]-

propionate}

Data recorded:-

* cc = cubic centemeter.

The following data were recorded:

I-Weed survey:-



Weed were hand pulled from one square meter randomly of each plot
after 75 and 105 DAS (days after sowing), then identified into species and

classified into the following two groups:
1- Annual narrow-leaved weeds.
2- Annual broad-leaved weeds.

3- Total annual weeds: combined of annual narrow-leaved weeds (grassy

weeds) and annual broad-leaved weeds.
Weeds were air dried for 3 days then oven dried at 70 C° for 24 hours.

Therefor, the dry weight of annual broad, narrow-leaved weeds and total

: 2
annual weeds were estimated as g/m”.

Table (3) Family, scientific and commmon names for weeds recorded in
wheat crop during 2006/07 and 2007/08, survey in the field
experiments.

No Family Scientific name Common name

Annual narrow-leaved weeds

1 | Poaceae Avena spp.L. Wild oat
2 | Poaceae Lolium spp. Ryegrass
3 | Poaceae Phalaris spp.L. Canary grass

Annual broad-leaved weeds

4 | Cruciferae Brassica nigra L. Kaber mustrad

5 | Chenopodiaceae | Chenopodium sp. Lamb squarters

6 | Asteraceae Sonchus oleraceus L. Annual sowthistle
7 | Fabaceae Medicago polymorpha L. | Toothed medik

8 | Fabaceae Melilotus indica L. Sweet clover

9 | Polygonaceae Emex spinosus L. Spiny emex

10 | Umbelliferae Ammi majus L. Common bishop
11 | Polygonaceae Rumex dentatus L. Sheep sorrel

II-Growth characters:
At 90 and 120 days after sowing (DAS), ten plants were randomely

taken from each plot to determine the following characters:



\ -

Y-

Plant height (cm): Determined by the length of the main stem from
the soil surface up to the top of plant.

Flag leaf area (cm”): Data on length and width of flag leaf were
recorded by taking a sample of ten flag leaves per enter in each plot and
calculated from (leaf length X maxim width % 0.75), according to

Richards (1983).

Plants were taken from 1/4 m” to determine the following three characters.

Y-

¢-

o=

Dry weight of leaves g/m’.
Dry weight of stems g/m’.
Total dry weight g/m’.

Plant parts were kept in separate paper bags where the dry weight was

recorded after oven drying at 70 C  for 24 hour.

~..

.

lll-Yield and yield attributes: -

. Plant height (cm): determined by the length of stem from the soil

surface up to the top of main spike.

. Spike length (cm): determined by the length of spike.

. Number of spikeletes/spike.

. Spike weight(g).

. Number of grains/spike.

. Grain weight/spike(g).

. Number of tillers/m”:calculated by counting all tillers/m”.

. Number of spikes/m*: number of spikes in one square meter of each

plot.

. Number of non fertile tillers/m*: calculated by substrating Number of

spikes/m® from Number of tillers/ m’.

1000-grain weight (g).
Grain yield (ardab/fed): the grain of each plot (10.5 m®) was

weighted and the mean grain yield (ardab/fed.) was calculated.



VY. Straw yield (ton/fed.): determined by weighting the biological
yield in each plot then substrating the grain weight for the whole plants.

Results were expressed as ton/fed.
IV-Protein content:-

Protein percentage: Protein determination as carried out by the
improved Kjeldhal method of A.O.A.C (1990) which modified by distilling
the ammonia into sataroted boric solution and titration was carried out by
using standard acid (hydrocloric acid). Protein percentage was calculated by

multiplying the total nitrogen in wheat meal % 5,7.

V-Correlation analysis.
Statistical analysis:-
All data were statistically analyzed according to technique of analysis
of variance (ANOVA) for the split-split plot design as mentioned by Gomez
and Gomez (1984) by means of "MSTAT-C" computer software package and
least significant differences revised (L.S.D.) at 5% level of probability was

calculated for compare between treatments means.



RESULTS AND DISCISSION

Occurrence of weeds 1s becoming a big problem in wheat fields. Weed
control can be achieved through improving some agricultural practices (such
as crop rotation, land preparation, fertilization and sowing methods), chemical
(herbicides) and mechanical methods (hand weeding). Thus, this study aimed
to study the effect of some sowing methods, fertilization and some weed
control treatments on wheat associated weeds, growth characters, yield, yield

components and grain quality in wheat.

The effect of sowing methods, fertilization and weed control
treatments as well as their interactions are presented and discussed

under the following topics:

I.  Associated weeds.
II.  Growth characters.
II.  Yield and yield components.
IV.  Grain quality.
V.  Correlation analysis.

I-Associated weeds:
1. First survey (75 DAS):-

1. a. Dry weight of narrow- leaved weeds (g/m’):-

The effect of sowing methods, fertilization and weed control treatments

as well as their interactions on dry weight of narrow- leaved weeds (g/m®) at

75 days after sowing in 2006/07 and 2007/08 is presented in Table (4).

Sowing methods significantly affected the dry weight of narrow-leaved
weeds in both seasons. Afir in furrows and Afir drill sowing methods gave the
lowest values of dry weight of narrow-leaved weeds in both seasons, whereas,

these methods reduced dry weight of narrow-leaved



weeds by 29.32 and 26.6, respectively in the first season and by 29.8 and
24.7%, in the second season, as compared with Afir broadcast. These results
are in harmony with the finding of Rizk (1993), El-Naggar (1996),
Mohamed et al. (1997), Singh and Singh (1996) and Anaam (2003).

Fertilization increased significantly the dry weight of narrow-leaved
weeds (g/m”) in both seasons. In the first season, nitrogen levels at 75 kg
N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed. + Serialin increased the dry
weight of narrow- leaved weeds by 55.8, 31.5 and 19.3%, respectively and by
50.6, 32.2 and 18.3% in the second season as compared with 50 kg N/fed.
This increment may be due to the necessity of nitrogen to cell structure,
function of protoplasm, cell division and plant growth which lead to increase
the dry matter accumulation. These results confirmed the results obtained by
El-Bially and Abd El-Samie (1995), Singh (1997), Pandy et al. (2000) and
Kiko and Ilias (2001).

All weed control treatments gave significant reduction on the dry
weight of narrow-leaved weeds (g/m?) in both seasons. In the first season the
reduction percentages of the dry weight of narrow- leaved weeds by Topik,
Derby + Topik, and hand weeding twice were 86.0, 84.0 and 82.8%,
respectively as compared with untreated plots. In the second season the
reduction percentages in the dry weight of narrow- leaved weeds by Topik,
Derby + Topik, and hand weeding twice were 91.6, 87.4 and 88.3%,
respectively as compared with untreated plots. These results are in agreement
with those obtained by Raffel and Fliih (1992), Hassanein et al. (1993),
Strachan (1995), Nassar (1998), Abd El-Hamid and Ghalwash (2002),
Helal (2003) and Megahed and Die (2006).

The interaction between sowing methods and fertilization was
significant on dry weight of narrow- leaved weeds in both seasons. The
highest reduction of narrow- leaved weeds obtained from Afir in furrows

method under 50kg N/fed. in both seasons.



The interaction between sowing methods and weed control treatments
was significant in both seasons. In first season, the lowest value of narrow-
leaved weeds (10.18 g/m”) obtained from Afir drill method with Topik.
Meanwhile, in second season, the lowest value of narrow- leaved weeds (7.45
g/m”) obtained from Afir in furrows method with Topik followed by Afir drill
method with Topik at 140 g/fed. (8.65 g/m?).

Fertilization x weed control interactions significantly affected the dry
weight of narrow-leaved weeds at 75 days after sowing in both seasons. The
highest reduction of narrow- leaved weeds obtained from 50 kg N/fed. with

Topik in both seasons.
1. b. Dry weight of broad- leaved weeds (g/m’):-

Table (5) show the effect of sowing methods, fertilization, weed control
treatments and their interactions on dry weight of broad-leaved weeds (g/m?)

at 75 days after sowing in 2006/07 and 2007/08.

Sowing methods had a significant effect on dry weight of broad- leaved
weeds at 75 days after sowing in both seasons. The lowest value for dry
weight of broad-leaved weeds (g/m”) was obtained from Afir in furrows and
Afir drill methods in both seasons. The reduction percentages by these
methods were 24.0 and 12.6%, respectively as compared Afir broadcast
method in the first season. Meanwhile, the reduction percentages by these
methods were 22.0 and 16.9%, respectively as compared Afir broadcast
method in the second season. These results are in agreement with those
obtained by Rizk (1993), Salem et al. (1993), El-Far and Allam (1995),
Singh and Singh (1996), Anaam (2003) and Abd El-Hamid (2004).






Nitrogen levels with bifertilization increased significantly the dry
weight of broad leaved weeds (g/m’°) in both seasons. In the first season
nitrogen levels at 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed. +
Serialin increased the dry weight of broad- leaved weeds by 54.5, 30.5 and
19.7%, respectively as compared with 50 kg N/fed. In the second season the
increment percentages were 40.6, 27.8 and 18.5%, respectively as compared
with 50 kg N/fed. Same findings were reported by El-Bially and Abd El-
Samie (1995), Pandey et al. (2000) and Fakkar (2005).

All weed control treatments gave a significant effect on reducing the
dry weight of broad-leaved weeds (g/m?) in both seasons. In the first season
the application of hand weeding twice, Derby and Derby + Topik reduced the
dry weight of broad-leaved weeds by 96.0, 95.6 and 93.6%, respectively as
compared with un weeded treatment. In the second season the reduction
percentages of the dry weight of broad-leaved weeds were 93.8, 96.0 and
93.5% by hand weeding twice; Derby; and Derby + Topik, respectively as
compared with untreated plots. Similar results were also reached by Kholosy
et al., (1991), Sharama et al., (1991), El-Bially and Abd El-Samie (1995),
Angrias (1996), Nassar (1998) and Tenaw (2000).

The interaction between sowing methods and fertilization was
significant on their effect on dry weight of broad-leaved weeds in the second
season only. The lowest value of broad-leaved weeds obtained from Afir drill

method under 50kg N/fed. in the second season.

The interaction between sowing methods and weed control treatments
was significant in both seasons. The lowest value of broad- leaved weeds
(5.13 g/m”) obtained from Afir in furrows method with hand weeding twice
followed by Afir broadcast method with Derby (5.24 g/m?) in first season. In
the second season the lowest value of broad- leaved weeds (6.27 g/m’)
obtained from Afir in furrows method with Derby followed by Afir drill
method with Derby (7.22 g/m®) as compared with unweeded under Afir



broadcast method.

Fertilizationx weed control treatments interaction was significantly
affected on dry weight of broad- leaved weeds at 75 days after sowing in both
seasons. The highest reduction of narrow- leaved weeds obtained from 50 kg

N/fed. with Derby 30 cc/fed. in both season.

Sowing methodsx fertilizationx weed control treatments interaction
was significant in the first season only, the lowest values of broad-leaved
weeds (2.20 g/m?) obtained from Afir in furrows method under 50 kg N/fed.
with Derby.

1. c. Dry weight of total annual weeds (g/m’):-

The effect of sowing methods, fertilization and weed control treatments
as well as their interactions on dry weight of total annual weeds (g/m?) at 75

days after sowing in 2006/07 and 2007/08 are presented in Table (6).

Sowing methods had a significant effect on dry weight of total annual
weeds at 75 days after sowing in both seasons. Afir in furrows and Afir drill
methods reduced dry weight of total annual weeds by 24.9 and 19.2%,
respectively compared with Afir broadcast method in the first season. In the
second season, the reduction percentages were 25.0 and 19.9%, respectively
as compared with Afir broadcast method. The previous findings of sowing
methods on weeds were in agreement with El-Far and  Allam (1995),

Anaam (2003), Abd El-Hamid (2004) and Ismail ez al., (2008)

Nitrogen levels with bifertilization gave a significant effect on the dry

weight of total annual weeds (g/m®) in both seasons. Increasing






nitrogen fertilization levels increase the dry weight of total weeds (g/m®). In
the first season nitrogen levels at 75 kg N/fed. + Serialin, 75 kg N/fed. and 50
kg N/fed. + Serialin increased the dry weight of total annual weeds (g/m”) by
55.1, 31.0 and 18.9%, respectively compared with 50 kg N/fed. In the second
season the increment percentages were 44.2, 29.4 and 18.4%, respectively as
compared with 50 kg N/fed. These results are in line with those obtained with
Walia et al.(1990), Fayd et al., (1993), Singh (1997) and Khalil and Mirvat
(2001).

All weed control treatments gave a significant effect on dry weight of
total annual weeds (g/m°) in both seasons. In the first season the application
of Topik, Derby, Derby + Topik, and hand weeding twice significantly
decreased the dry weight of total annual weeds by 41.7, 54.1, 90.1 and 90.5%,
respectively compared to unweeded treatment. In the second season the
application of Topik, Derby, Derby + Topik, and hand weeding twice reduced
the dry weight of total annual weeds by 28.1, 59.0, 91.4 and 91.9%,
respectively compared to weedy check treatment. These results are in
agreement with those obtained by Angrias (1996), Abd El-Hamid (1998),
Nassar (1998), Fakkar (1999) Tenaw and workayha (2000), Helal (2003)
and Bhat and Mehal (2006).

The interaction between sowing methods and fertilization was not

significant on dry weight of total annual weeds in both seasons.

The interaction between sowing methods and weed control treatments
had a significant effect on reducing the dry weight of total annual weeds in
both seasons. All sowing methods with all weed control treatments gave a
significant reduction of total annual weeds, compared to broadcast method
with untreated plots (305.23 g/m”). Under all sowing methods, Derby + Topik

and hand weeding twice gave the highest value of reduction.

The interaction between fertilization and weed control treatments had

significant effect on reducing the dry weight of total annual weeds at 75 days



after sowing in both seasons. The application of Derby + Topik and hand
weeding twice gave the best result in respect to the dry weight of total annual

weeds under all fertilization treatments.

Sowing methodsx fertilizationx weed control treatments interaction
was significant in the first season only, the lowest values of total annual
weeds (11.80 g/m?) obtained from Afir drill method under 50 kg N/fed. with
Derby + Topik.

2- Second survey (105 DAS):

2. a. Dry weight of narrow- leaved weeds (g/m’):-

The effect of sowing methods, fertilization, weed control treatments
and their interactions on dry weight of narrow- leaved weeds (g/m®) at 105

days after sowing in 2006/07 and 2007/08 is presented in table (7).

Sowing methods had a significant effect on dry weight of narrow-
leaved weeds in both seasons. Afir in furrows and Afir drill methods reduced
significantly the dry weight of narrow- leaved weeds in both seasons, the
reduction percentages were 38.2 and 14.9%, respectively as compared with
Afir broadcast methods in the first season. Whereas in the second season the
reduction percentages were 18.4 and 7.0% , respectively as compared with
Afir broadcast methods. Similar results recorded by Singh and Singh (1996),
Hasssanein et al. (1998), Anaam (2003), Abd El-Hamid (2004) and Ismail
et al., (2008).

Fertilization had significant effect on the dry weight of narrow- leaved
weeds (g/m”) in both seasons. In the first season, at 75 kg N/fed. + Serialin,
75 kg N/fed. and 50 kg N/fed. + Serialin increased significantly the dry
weight of narrow- leaved weeds by 34.1, 20.8 and 12.2%,






respectively, as compared with 50 kg N/fed. In the second season the
increment percentages were 41.7, 24.2 and 17.5%, respectively, as compared
with 50 kg N/fed. Similar results were obtained by Walia et al. (1990), Fayed
et al. (1993), El-Bially and El-Samie (1995), Singh (1997), Khalil and
Mirvat (2001) and Kiko and Ilias (2001).

Most of weed control treatments decreased significantly the dry weight
of narrow- leaved weeds (g/m°) in both 2006/07 and 2007/08 seasons. The
addition of Topik, Derby + Topik and hand weeding twice decreased
significantly the dry weight of narrow-leaved weeds by 90.1, 87.7 and 87.1%,
respectively, compared with untreated plots (200.8 g/m?). Meanwhile, in the
second season the reduction percentages by Topik, Derby + Topik and hand
weeding twice were 92.0, 88.4 and 89.1%, respectively, compared with
untreated plots (227.65 g/m?). These results are in agreement with those
obtained by Singh and Ghosh (1992), Hassanein et al., (1993), Abtali et al.
(1995), Montazeri (1995), Ormeno and Diaz (1995), Al-Marsafy et
al.(1997), Elian et al. (1998), Abd El-Hamid (1998) and Megahed and Die
(20006).

The interaction between sowing methods and fertilization was
significant on dry weight of narrow- leaved weeds in second season only. The
highest reduction of narrow- leaved weeds obtained from Afir in furrows

method under 50kg N/fed.

The interaction between sowing methods and weed control treatments
had a significant effect on reducing the dry weight of narrow- leaved weeds in
both seasons. All sowing methods with all weed control treatments gave a
significant reduction of dry weight of narrow-leaved weeds, compared to
broadcast method with untreated plots (238.98 g/m?). Under all sowing
methods, Topik, Derby + Topik and hand weeding twice gave the highest
reduction of dry weight of narrow-leaved weeds in 2006/07 and 2007/08

s€asons.

The interaction between fertilization and weed control treatments had



significant effect on reducing the dry weight of narrow-leaved weeds (g/m?).
The application of Topik, Derby + Topik and hand weeding twice attained the
best result in respect to the dry weight of narrow-leaved weeds under all

fertilization treatments.

Sowing methodsx fertilizationx weed control treatments interactions
significant in the second season only, the lowest values of narrow- leaved
weeds (6.9 g/m?) obtained from Afir in furrows method under 50 kg N/fed.
with Topik.

2. b. Dry weight of broad- leaved weeds (g/m’):-

Table (8) shows the effect of sowing methods, fertilization, weed
control treatments and their interactions on dry weight of broad-leaved weeds

(g/m?) at 105 days after sowing on 2006/07 and 2007/08.

Sowing methods affected significantly on dry weight of broad- leaved
weeds in both seasons. The reduction percentages due to using Afir in furrows
and Afir drill methods were 22.9 and 10.1%, respectively, compared with Afir
broadcast method, in the first season. Whereas in the second season the
reduction percentages were 26.1land 11.54%, respectively, compared with
Afir broadcast method. This results are in agreement with the findings of
Singh and Singh (1996), Nassar (1998), Fakkar (1999), Anaam (2003),
Abd El-Hamid (2004) and Ismail ez al., (2008).

Fertilization had significant effect on the dry weight of broad-leaved
weeds (g/m°) in 2006/07 and 2007/08 seasons. In the first season, increasing
nitrogen fertilization level to 75 kg N/fed. + inoculation with Serialin

increased the dry weight of broad-leaved weeds by 24.8, 17.4 and



8.4% as compared with 50 kg N/fed., 50 kg N/fed. + Serialin and 75 kg N/fed.
respectively. While in the second season the increment percentages were 22.3,
14.1 and 8.3%, respectively. These results are in harmony with those obtained
by Walia ez al.(1990), El-Bially and El-Samie (1995), Singh (1997), Panday
et al. (2000), Khalil and Mirvat (2001) and Fakkar (2005).

All weed control treatments reduced significantly the dry weight of
broad-leaved weeds at 105 days after sowing -except for Topik- in both
seasons. The addition of Derby, Derby + Topik and hand weeding twice gave
a significant reduction percentages of the dry weight of broad leaved weeds
by 88.3, 85.3 and 85.3%, respectively, as compared with untreated plots
(253.36 g/m’), in the first season. In the second season the reduction
percentages were 91.6, 89.3 and 88.9%, respectively as compared with
untreated plots (293.57 g/m®). These results are generally in agreement with
those obtained by Sharama et al., (1991), Raffel and fliih (1992), Strachan
(1995), Angrias (1996), Nassar (1998), Tenaw and workayha (2000), Abd
El- Hamid and Ghalwash (2002) and Megahed and Die (2006).

The interaction between sowing methods and weed control treatments
had a significant effect on reducing the dry weight of broad-leaved weeds in
both seasons. In general all sowing methods with all weed control interactions
significantly reduced the dry weight of broad-leaved weeds, compared to
broadcast method with untreated plots (290.07 g/m* and 330.20 g/m®)in first
and second season respectively. Under all sowing methods, Derby, Derby +
Topik and hand weeding twice gave the highest reduction values in both

s€asons.

The interaction between fertilization and weed control treatments
significantly decreased the dry weight of broad-leaved weeds (g/m’) in both
seasons. Using Derby, Derby + Topik and hand weeding twice gave the
highest reduction of the dry weight of broad-leaved weeds under all

fertilization treatments.



Sowing methodsx fertilizationx weed control treatments interactions
was significant in the second season only, the lowest value of the dry weight
of broad- leaved weeds (9.3 g/m”) obtained from Afir in furrows method

under 50 kg N/fed. with hand weeding twice.

2. c¢. Dry weight of total annual weeds (g/m’):-

Collected data in Table (9) cleared the effect of sowing methods,
fertilization, weed control treatments and their interactions on dry weight of
total annual weeds (g/m?) at 105 days after sowing in 2006/07 and 2007/08

s€asons.

Sowing methods significantly affected dry weight of total annual weeds
(g/m®) at 105 DAS in both seasons. The significant reduction percentages on
the dry weight of total annual weeds (g/m?) were 29.9 and 12.2% at Afir in
furrows and Afir drill methods, respectively, compared with Afir broadcast
method in the first season. Whereas, the reduction percentages on the dry
weight of total annual weeds (g/m?) were 17.16 and 29.40% at Afir in furrows
and Afir drill methods, respectively, compared with Afir broadcast method in
the second season. These results are in harmony with the findings of El-
Naggar (1996), Singh and Singh (1996), Anaam (2003), Abd El-Hamid
(2004) and Ismail ez al., (2008).

Nitrogen fertilization levels with biofertilization gave significant
increases on dry weight of total annual weeds (g/m°) in both seasons. In first
season nitrogen level at 75 kg N/fed.+ Serialin gave a significant increases on
dry weight of total annual weeds by 25.1, 17.0and 9.1% compared with 50 kg
N/fed., 50 kg N/fed. + Serialin and 75 kg N/fed.,






respectively. In the second season nitrogen level at 75 kg/fed.+ Serialin
significantly increased the dry weight of total annual weeds by 25.5, 15.40
and 10.1% compared with 50 kg N/fed., 50 kg N/fed. + Serialin and 75 kg
N/fed., respectively. These results are in harmony with the findings of Fayed
et al. (1993), El-Bially and El-Samie (1995), Singh (1997), Panday et al.
(2000), Khalil and Mirvat (2001) and Fakkar (2005).

Weed control treatment decreased significantly the dry weight of total
annual weeds (g/m”) in 2006/07 and 2007/08 seasons. The application of
Topik, Derby, Derby + Topik and hand weeding twice decreased significantly
the dry weight of total annual weeds by 46.3, 54.5, 86.4 and 86.1%,
respectively, compared to untreated plots (454.16 g/m®) in 2006/07 season.
The application of Topik, Derby, Derby + Topik and hand weeding twice
reduced significantly the dry weight of total annual weeds by 37.4, 49.2, 88.6
and 89.2%, respectively. These results are in agreement with those obtained
by Sharama et al, (1991), Raffel and fliih (1992), Strachan (1995),
Angrias (1996), Abd El-Hamid (1998), Tenaw and workayha (2000), Abd
El- Hamid and Ghalwash (2002), Fakkar (2005) and Bhat and Mehal
(2006) and Megahed and Dia (2006),

The interaction between sowing methods and fertilization was
significant on dry weight of total annual weeds in the second season only. The
lowest value of dry weight of total annual weeds in 2007/08 season (180.72
g/m’) obtained from Afir in furrows method with 50 kg N/fed. While the
highest value of dry weight of total annual weeds obtained season obtained

from Afir broadcast method with 75 kg N/fed. + Serialin (314.88 g/m?)

The interaction between sowing methods and weed control treatments
had a significant effect on reducing the dry weight of total annual weeds in
both seasons. All sowing methods with all weed control treatment gave a
significant reduction of total annual weeds, compared with broadcast method

with untreated plots in both seasons. Under all sowing methods, Derby +



Topik and hand weeding twice gave the highest value of reduction.

The interaction between fertilization and weed control treatments
significantly decreased the dry weight of total annual weeds at 105 after
sowing in 2006/07 and 2007/08 seasons. The application Derby + Topik and
hand weeding twice gave the lowest values of the dry weight of total annual

weeds under all fertilization treatments.

Sowing methodsx fertilizationx weed control treatments interaction
was significant in the second season only, the lowest value of total annual
weeds (17.80 g/m?) obtained from Afir drill method under 50 kg N/fed. with
hand weeding twice. While the highest value of total annual weeds (644.30
g/m”) obtained from Afir broadcast method under 75 kg N/fed. + Serialin with

untreated plot.

II-Growth characters
1-At 90 days after sowing:
1. a. Plant height (cm):

Data presented in Table (10) showed the effect of sowing methods,
fertilization and weed control treatments as well as their interactions on plant

height (cm) at 90 days after sowing in 2006/07 and 2007/08 seasons.

Results in Table (10) indicated that sowing methods significantly
affected plant height at 90 days after sowing in both seasons. Afir in furrows

and Afir broadcast methods surpassed Afir drill methods in their






effect on plant height in both season. These methods increased plant height by
10.7 and 9.8%, respectively, In the first season and by 3.8 and 5.5%
respectively, compared with Afir drill method. The previous findings of
sowing methods on plant height were in agreement with Rizk (1993), Gouda
et al. (1994) and El-Afandy (2006)

Nitrogen fertilization levels with biofertilization had significant effect
on plant height in both seasons. Fertilization at 75 kg N/fed. + Serialin, 75 kg
N/fed. and 50 kg N/fed.+ Serialin increased plant height by 8.4, 5.2 and 3.7%,
respectively, compared with nitrogen at 50 kg N/fed. in 2006/07 season. In
2007/08 season the increment percentages were 5.5, 3.4 and 1.8% 75 kg
N/fed.+ Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin, respectively,
compared with nitrogen at 50 kg N/fed. The increase in plant height my be
due to the increase in meristimatic activity in wheat plant as well as cell
elongation. Nitrogen encourages both meristimatic activity and auxin
production in plant. These results are in harmony with those obtained by
Hayam Mahgoub (1990), Shams El- Din and El- Habbak (1992), Abd El-
Gawad et al. (1993), Khalil and Mirvat (2001), Abd El-Hameed (2002),
Tippannavar et al. (2005) and Gaffar (2007).

Weed control treatments decreased significantly plant height at 90 days
after sowing in 2006/07 and 2007/08 seasons. The tallest plants (78.90 cm)
obtained from unweeded treatments, whereas the shortest plants (66.45 and
66.98) obtained from Derby + Topik and hand weeding twice, respectively, in
the first season. Similar trend was detected for the effect of weed control
treatment on plant height in second season, Applying Derby + Topik and hand
weeding twice, gave the shortest plant 72.30 and 72.20 respectively, while the
tallest plants (80.98 cm) obtained from unweeded treatments. The decrease in
plant height by weed control treatments may be due to more intra-specific
competition between plants and weeds for light under the highest weed
infestation. Consequently plants tended to be directed to the light. These
results are agreement with those obtained by Omar and Aioub(2006).



All interactions between sowing methods, fertilization and weed
control treatments did not affect significantly plant height at 90 DAS in
2006/07 and 2007/08 seasons.

1. b. Flag leaf area (cmz):

Data in Table (11) indicated the effect of sowing methods, fertilization,

weed control treatments and their interactions on flag leaf area (cm®) at 90

days after sowing in 2006/07 and 2007/08 seasons.

It was cleared from Table (11) that sowing methods had significant
effect on flag leaf area cm” in both seasons. The highest values of flag leaf
area (43.36 and 43.34 cm®) were obtained from Afir in furrows and Afir drill
respectively, whereas the lowest value of flag leaf area (38.8 cm®) obtained
from Afir broadcast in the first season. In the second season highest values of
flag leaf area (43.21 cm?) obtained from Afir in furrows method. Whereas the
lowest value of flag leaf area (40.05 cm®) obtained from Afir broadcast

method.

Data in Table (11) revealed that increasing nitrogen levels with the
inoculation of Serialin significantly increased flag leaf area (cm”) in both
season. In the first season, 75 kg N/fed.+ Serialin, 75 kg N/fed. and 50 kg
N/fed.+ Serialin increased flag leaf area by 19.8, 14.1 and 8.3%, respectively,
as compared with 50 kg N/fed. The increment percentages were 16.4, 9.2 and
6.0% at the application of 50 kg N/fed.+ Serialin, 75 kg N/fed. and 75 kg
N/fed.+ Serialin, respectively as compared with 50 kg N/fed., in the second
season. This may attributed to elongation in the number and size of the cells

blades is due to nitrogen and the addition of






Serialin increased flag leaf area this may be attributed to the nitrogen fixation
by non-symbiotic bacteria presence in Serialin which produce growth
hormones and consequently increase uptake of nutrient by plants. These
results are in agreement with the findings of El-Bially and Abd El-Samie
(1995), Ahmed (1995), Mady (1996), Fares (1997) Bassal et al. (2001) and
Abd El-Maksoud (2002).

Weed control treatments gave significant effect on flag leaf area at 90
days after sowing in both seasons. In the first season, hand weeding twice,
Derby + Topik and Topik gave significant increases in flag leaf area by 34.3,
33.4 and 19.7%, respectively, as compared with untreated plots (34.68 cm?).
The increment percentages in the application of hand weeding twice, Derby +
Topik and Topik were 24.9, 24.1 and 14.2%, respectively, compared with
unweeded treatment (36.15 cm?) in the second season. These results may be
due to that weed control treatments create a good condition for plant growth
in addition to weed elimination, which minimize the competition with the
plant crop characters such as plant height, tilliering number of leaves and flag
leaf area. Similar results were obtained by Satao and Padole (1994) and

Fakkar (2005).

The interaction between sowing methods and fertilization was
significant in the first season only. The highest values of flag leaf area (47.0
and47.04 cm®) obtained from Afir in furrows methods with 75 kg N/fed. +
Serialin and Afir drill method with 75 kg N/fed. + Serialin, respectively,
whereas the lowest value of flag leaf area (35.46 cm?) resulted from Afir

broadcast method with 50kg N/fed.

The interaction between sowing methods and weed control treatments
was significant in both season. In general all sowing methods with all weed
control interactions gave a significant increases in flag leaf area, compared
with broadcast method with untreated plots (30.47 and 34.49 cm?) in first and
second season, respectively. Under all sowing methods, Derby + Topik and

hand weeding twice gave the highest values of flag leaf area in both seasons.



The interaction between fertilization and weed control treatments
significantly increased flag leaf area (cm”) in both seasons. Using Derby +
Topik and hand weeding twice gave the highest values of flag leaf area (cm?)

under all fertilization treatments in both seasons.

Sowing methods, fertilization and weed control treatments interactions
were significant in 2006/07 and 2007/08 seasons. The highest values of flag
leaf area (53.3 and 50.40 cm®) were obtained from Afir in furrows method
under 75 kg N/fed. + Serialin with hand weeding twice in first and second

season, respectively.
1. c. Dry weight of leaves (g/m’):

Data presented in table (12) show the effect of sowing methods,
fertilization, weed control treatments and their interactions on dry weight of

leaves (g/m”) in 2006/07 and 2007/08 seasons.

It was noticed that, in spite of non-significant effect of sowing methods
on dry weight of leaves in the first season, in the second season sowing
methods appeared significant effect on dry weight of leaves. The significant
percentages on dry weight of leaves were 13.2 and 8.3% at Afir in furrows
method and Afir drill method, compared with Afir broadcast method,
respectively. The previous findings of sowing methods on dry weight of
leaves (g/m°) were in agreement with those obtained by Abd El-Hamid

(2004).

Nitrogen applications + Serialin affected significantly the dry weight of
leaves in both seasons. In the first season dry weight of leaves increased

gradually by increasing nitrogen level and inoculation with Serialin. The






increment percentages were 28.2, 17.2 and 14.2% at 75 kg N/fed.+ Serialin,
75 kg/fed. and 50 kg/fed. + Serialin, respectively, compared with 50 kg N/fed.
In the second season the increment percentages were 23.6, 15.8 and 7.5% at
75 kg N/fed.+ Serialin , 75 kg/fed. and 50 kg/fed. + Serialin, respectively,
compared with 50 kg N/fed. Similar results obtained by Ellen (1990), Shams
El- Din and El- Habbak (1992), Abo-Shetaia and Abd El-Gawad (1995),
Bahttaria and Hess (1998) and Fakkar (2005).

The effect of chemical and mechanical weed control treatments on dry
weight of leaves was significant in both seasons. Weed control treatments
could be arranged in ascending order with regard to their increasing effect in
the following order: Topik, Derby + Topik and hand weeding twice, their
respective increasing percentages were 27.6, 55.9 and 57.1%, respectively,
compared with untreated plots (142.66 g/m’) in the first season. While in the
second season the increment percentages were 14.0, 46.1 and 48.8% at Topik,
Derby + Topik and hand weeding twice, respectively, compared to unweeded
treatment (161.94 g/m?). These result in full agreement of with those obtained

by Satao and Padole (1994), Abd El-Hamid (1998), and Fakkar (2005).

The interaction between sowing methods and fertilization was
significant on dry weight of leaves at 90 days after sowing in the first season
only. Under all sowing the highest values of on dry weight of leaves obtained

from 75kg N/fed. + inoculation with Serialin.

The interaction between sowing methods and weed control treatments
was significant in both seasons. The highest value of dry weight of leaves
(233.40 g/m’) obtained from Afir in drill method with Derby + Topik
followed by Afir in furrows with hand weeding twice (229.53 g/m®) in first
season. In the second season the highest value of dry weight of leaves (260.98

g/m?) obtained from Afir in drill method with hand weeding twice.

Fertilizationx weed control treatments interactions were significantly

increased dry weight of leaves 90 days after sowing in both seasons. Under all



fertilization treatments the highest values of dry weight of leaves obtained
from Derby + Topik and hand weeding twice in 2006/07 and 2007/08

S€asons.

Sowing methods, fertilization and weed control treatments interactions
was significant in the first season only, the highest values of dry weight of
leaves (253 g/m”) obtained from Afir in furrows method under 75kg N/fed.+

Serialin with hand weeding twice.

1. d. Dry weight of stems (g/m°):

The effect of sowing methods, fertilization and weed control treatments
as well as their interactions on dry weight of stems (g/m?) at 90 days after

sowing on 2006/07 and 2007/08 is presented in Table (13).

Dry weight of stems significantly affected by sowing methods in both
seasons. The highest values of dry weight of stems (316.5 and 369.3 g/m?)
were obtained from Afir drill method in the first and second seasons
respectively, whereas the lowest value of dry weight of stems (295.16 323.5
g/m’) obtained from Afir in furrows method in the first season Afir broadcast

method in the second season.

Nitrogen levels + inoculation by Serialin induced significant effect on
dry weight of stems (g/m?) in 2006/07 and 2007/08 seasons. Fertilization at
75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased dry
weight of stems (g/m”) by 39.2, 29.7 and 26.2%, respectively, compared with
50 kg N/fed. in 2006/07 season. Meanwhile in 2007/08 season the increment
percentages were 20.9, 13.4 and 8.1% at






75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin, respectively,
compared with 50 kg N/fed. These results are in harmony with the finding of
Abo-Shetaia and Abd El-Gawad (1995), Bahttaria and Hess (1998),
Bacilio et al. (2003) and Fakkar (2005).

All chemical and mechanical weed control treatments led to a
significant increment on dry weight of stems (g/m”) in both season. In the first
season hand weeding twice, Derby + Topik and Topik increased dry weight of
stems by 61.0, 57.5 and 23.5% respectively, as compared with unweeded
treatment (231.09 g/m®). In the second season hand weeding twice, Derby +
Topik and Topik increased dry weight of stems by 60.7, 57.8 and 30.2%
respectively, as compared with unweeded treatment (261.64 g/m”). These
results are in harmony with the finding of Satao and Padole (1994) and
Fakkar (2005)

All interactions were not significant-except for sowing methods x weed

control in the second season.

The interactions between sowing methods and weed control treatments
increased significantly dry weight of stems (g/m”) in second season only. All
sowing methods with all weed control treatments gave the highest significant
effect on increasing dry weight of stems (10.6 - 79.4%), compared to Afir
broadcast method with untreated plots (218.35 g/m®).

1. e. Total dry weight of plants (g/m?):

Results about the effect of sowing methods, fertilization and weed
control treatments as well as their interactions on total dry weight of plants
(g/m°) at 90 days after sowing on 2006/07 and 2007/08 seasons are presented
in Table (14).

Data in Table (14) revealed that sowing methods significantly affected
the dry weight of plants (g/m”) in both seasons. Afir drill method






surpassed Afir in furrows and Afir broadcast methods on their effects in this
trait in both season. The highest value of dry weight of plants (505.69 g/m®)
obtained from Afir drill method, whereas the lowest value of this trait (484.91
g/m?) obtained from Afir in furrows method. In the second season the highest
value of dry weight of plants (580.86 g/m?) obtained from Afir drill method,
while the lowest value of dry weight of plants (519.24 g/m?) obtained from
Afir broadcast method. These results are in harmony with those obtained by

Hassan and Hassan (1994) and Nassar (1998).

Concerning the effect of fertilization (nitrogen level + Serialin) on the
dry weight of plants (g/m”) the presented data revealed a significant effect on
this trait in both season. Hence, 75 kg N/fed. + Serialin surpassed 50 kg
N/fed., 50 kg N/fed.+ Serialin and 75 kg N/fed. in both seasons. This
treatments increased dry weight of plants by 7.5, 9.8 and 19.1%, respectively,
compared with 50 kg N/fed. in first season. In the second season the
increment percentages were, 6.3, 11.5 and 17.9%, respectively, compared
with 50 kg N/fed. The increment in total plants weight by inoculation with
Serialin may be due to the inoculation of the soil with A. chroococcum, A.
brasilense and S.mutabilis could improve early plant growth, N,-fixing
potential, plant growth regulators production and antimicrobial substances
production that could be useful against pathogenic organisms. These result in
full agreement of with those obtained by Hassouna and Hassanein (1996),

Fares (1997), Abd El- Maksoud (2002) and Fakkar (2005).

All studied weed control treatments significantly affected the dry
weight of plants (g/m?) in both seasons, as compared to weedy check. Hence,
hand weeding twice, Derby + Topik and Topik increased the total dry weight
of plants by 59.6, 56.9 and 25.1%, respectively, compared with weedy check
in 2006/07 season. In 2007/08 season weed control treatments could be
arranged in descending order with regard to their increasing effect in the
following order: hand weeding twice, Derby + Topik and Topik their

respective increasing percentages were 55.8, 53.3 and 24.0%. The previous



findings were in agreement with Satao and Padole (1994), Nassar (1998)
and Fakkar (2005)

All interactions were not significant on total dry weight of plants—
except for sowing methods x weed control treatments in the second season

and fertilization x weed control treatments in first season.

The interaction between sowing methods and weed control treatments
was significant in second season only. All interactions gave significant
increment on total dry weight of plants. The highest values of total dry weight
of plants (712.73 g/m®) obtained from Afir drill method with the application

of hand weeding twice.

Fertilization x weed control treatments interactions were significant on
total dry weight of plants in 2006/07 season only. Treatments of hand
weeding twice, Derby + Topik gave the highest values of total dry weight of
plants under 75 kg N/fed. + Serialin.

2- At 120 days after sowing:
2. a. Plant height (cm):

Collected data in Table (15) show the effect of sowing methods,
fertilization, weed control treatments and their interaction on plant height

(cm) at 120 days after sowing in 2006/07 and 2007/08 seasons.

Data presented in Table (15) indicated that sowing methods affected
significantly plant height at 120 days after sowing. Afir broadcast and Afir in
furrows methods surpassed Afir drill method in their effect on plant height in
both season. These methods increased plant height by 6.5 and 5.4%,

respectively, compared to Afir drill method in first season. In the






second season Afir broadcast and Afir in furrows methods increased plant
height by 2.8 and 1.4% respectively, compared to Afir drill method. These
results are in harmony with those obtained by Eissa et al. (1993), Nassar

(1998), Anaam (2003) and El-Afandy (2006) and Ismail ez al. (2008).

Fertilization (nitrogen levels + Serialin) had a significant effect on plant
height in both season. In the first season 75 kg N/fed.+ Serialin, 75 kg N/fed.
and 50 kg N/fed.+ Serialin increased plant height by 6.7, 4.4 and 1.5%,
respectively, compared with nitrogen at 50 kg N/fed. in 2006/07 season. In
2007/08 season the increment percentages were 75 kg N/fed.+ Serialin, 75 kg
N/fed. and 50 kg N/fed.+ Serialin,% 5.1, 3.4 and 2.1% respectively, compared
with nitrogen at 50 kg N/fed. The superiority of N might be due to the great
importance of this element in the physiological process inside plants in early
vegetative growth, which probably resulted from increase cell division and
elongation of the new growth. These result in full agreement of with those
obtained by Sulttan et al. (1993), EI-Ganbeehy (1994), Gouda et al. (1994),
Abo-Shetaia and Abd El-Gawad (1995), Ahmed (1995),Sharief ef al.
(2000), Fakkar (2005) and Mansour et al. (2006).

All chemical and mechanical weed control decrease significantly plant
height at 120 days after sowing in 2006/07 and 2007/08 season. In the first
season, the application of Derby + Topik, hand weeding twice, and Topik
reduced significantly plant height by 7.7, 7.6 and 3.9%, respectively, as
compared to unweeded treatment. The corresponding increases were and 9.5,
9.4 and 6.9% respectively, compared to weedy check in the second season.
This may be due to the increased ability of weed plants to compete severely

under unweeded check condition compared with wheat plants. Similar result

obtained by Omar and Aioub (2006).

The interaction between sowing methods and fertilization was
significant on plant height in first season only. It could be mentioned from the

data that the shortest plants (93.54 cm) obtained from Afir drill with the



application of 50 kg N/fed. while the tallest plants (107.7 cm) resulted from
Afir broadcast with the application of 75 kg N/fed. + inoculation with

Serialin.

The interaction between sowing methods and weed control treatments
was significant on plant height in first season only, treatments of Derby +

Topik and hand weeding twice gave shortest plants under all sowing methods.

The effect of interaction between fertilization and weed control
treatments was significant in the first season only. All weed control
treatments with all fertilization treatment interactions had a significant effect
on plant height. The tallest plant obtained (108.91 cm) obtained from
untreated plots with 75 kg N/fed.+ Serialin.

Sowing methods, fertilization and weed control treatments interactions
was significant on plant height in the first season only. Data obtained
indicated that plant height were increased by Afir broadcast, 75 kg N/fed.+
Serialin with untreated plots by 22.1% over Afir drill, 50 kg N/fed. with the
application of Derby + Topik.

2. b. Flag leaf area (cm®):

The effect of sowing methods, fertilization and weed control treatments

and their interactions on flag leaf area (cm®) at 120 days after sowing in

2006/07 and 2007/08 seasons presented in Table (16).

Collected data indicated that sowing methods significantly affected flag
leaf area (cm®) in 2006/07 and 2007/08 seasons. Hence, Afir drill and Afir in

furrows methods surpassed Afir broadcast method in their






effect on flag leaf area in both season. Those two methods increased flag leaf
area by 3.6 and 1.9% respectively, in first season, compared to Afir broadcast
method. Whereas, the increment percentages were 4.7 and 2.9%, respectively,

as compared with Afir broadcast method in second season.

Nitrogen levels + inoculation by Serialin induced significant effect on
flag leaf area (cm®) in 2006/07 and 2007/08 seasons. Nitrogen fertilization
level at 75 kg/fed. + inoculation with Serialin increased significantly flag leaf
area at 120 days after sowing. In first season the increment percentages due to
using nitrogen level at 75 kg/fed. + Serialin were 13.5, 8.6 and 3.6%,
respectively compared to 50 kg N/fed., 50 kg N/fed.+ Serialin and 75 kg
N/fed. In the second season increasing N levels + inoculation with Serialin
increased flag leaf area by 3.5, 7.4 and 11.5%, respectively, compared to 75
kg/fed., 50 kg N/fed.+ Serialin and 50 kg N/fed. In general, N encourages
growth of flag leaf as an essential element which plays a prominent role in
building new merestimic cells, cell elongation and increasing photosynthesis
activity of wheat plants. These results are in harmony with the finding of
Mady (1996), Sharief et al. (2000), Bassal ez al. (2001), Abd El-Maksoud
(2002), El-Kalla et al. (2002) and Khaled (2007).

All chemical and mechanical weed control treatments increased
significantly flag leaf area compared to unweeded treatment in both season. In
the first season the application of hand weeding twice, Derby + Topik and
Topik, gave significant increment percentages of flag leaf area by 32.1, 31.6,
and 19.6%, respectively, compared to untreated plots (33.64 cm’). The
application of hand weeding twice, Derby + Topik and Topik gave
significant increment percentages of flag leaf area by 26.9, 26.3, 12.4 and
9.8% respectively, compared to unweeded treatments (32.54 c¢m?®) in second
season. This effect is of great value on the expected productivity of wheat,
since flag leaf plays an important role in photosynthetic potentialities of
wheat plants. These result in full agreement of with those obtained by Satao

and Padole (1994), and Fakkar (2005).



The interaction between sowing methods and fertilization (nitrogen +
inoculation with Serialin) was significant in first season only. Afir drill
method with 75 kg N/fed. + Serialin gave the highest value of flag leaf area
(44.20 cm?).

The interactions effect between sowing method and weed control
treatments were significant in first season only. Under all sowing methods,
the highest values of flag leaf area obtained from hand weeding twice and

Derby + Topik.
2. c. Dry weight of leaves (g/m’):

The affect of sowing methods, fertilization and weed control treatments
as well as their interactions on dry weight of leaves (g/m”) of wheat as in

2006/07 and 2007/08 seasons are presented in Table (17).

Sowing methods significantly affected dry weight of leaves (g/m®) at
120 days after sowing in both seasons. Afir drill method gave the greatest
value dry weight of leaves (230.2 g/m?), while the lowest value of dry weight
of leaves (210.07 g/m?) obtained from Afir broadcast method in the first
season. Similar trend was detected for the effect of sowing methods in the
second season. Sowing wheat plant by Afir drill method gave the highest
value of dry weight of leaves (241.6 g/m”), compared to Afir broadcast
method, which gave the lowest value (210.1 g/m®). These result in full
agreement of with those obtained by Hassan and Hassan (1994) and Abd
El-Hamid (2004).

Nitrogen fertilization + inoculation by Serialin gave significant effect

on dry weight of leaves at 120 days after sowing in 2006/07 and






2007/08 seasons. Dry weight of leaves was increased under fertilization at 75
kg N/fed.+ Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin by 22.7, 15.4 and
8.2% respectively, compared with 50 kg N/fed. (196.9 g/m’) in the first
season. In the second season dry weight of leaves was increased under
fertilization at 75 kg N/fed.+ Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin
increased by 25.5, 17.0 and 9.8%, compared with 50 kg N/fed. (199.8 g/m?).
These results are in harmony with the finding of Abo-Shetaia and Abd El-
Gawad (1995), Abd El-Ghany (1997), Fares (1997), Bahttaria and Hess
(1998) and Fakkar (2005).

All studied weed control treatments significantly affected the dry
weight of plants (g/m’) in both seasons, as compared to weedy check. The
application of hand weeding twice, Derby + Topik and Topik gave significant
increase percentages in dry weight of leaves by 48.4, 46.7 and 31.8%
respectively, compared to weedy check (168.27 g/m?) in the first season. In
the second season, similar trend was detected for the effect of weed control
treatments. The application of hand weeding twice, Derby + Topik and Topik
gave significant increasing percentages on dry weight of leaves by 43.6, 42.3
and 20.7% respectively, compared to unweeded treatment (181.36 g/m?).
These results in full agreement with those obtained by Satao and Padole
(1994), Abd El-Hamid (2004) and Fakkar (2005).

The interaction between sowing methods and fertilization treatments (N
levels + Serialin) had a significant effect on dry weight of leaves (g/m?) at 120
days after sowing in both seasons. In general all sowing methods with all
fertilization treatments interactions increased dry weight of leaves (g/m”) in
both seasons.

The interaction between sowing methods and weed control treatments
significantly increased dry weight of leaves in the first season only. Hand
weeding twice under Afir drill method gave the highest value of dry weight of

leaves (260.45g/m’), followed hand weeding twice under Afir in furrows



method(259.5). Meanwhile the lowest value of dry weight of leaves (155.28
g/m°) obtained from untreated plots under Afir broadcast method.

Fertilization x weed control treatments interactions significantly
affected on dry weight of leaves in the first season only. Under all fertilization
treatments the highest values of dry weight of leaves obtained from hand
weeding twice and Derby + Topik.

The interaction between sowing methods, fertilization and weed control
treatments were significant in the first season only. The greatest value of dry
weight of leaves (284.8 g/m’) obtained from hand weeding twice with 75 kg
N/fed.+ Serialin under Afir drill sowing method. Meanwhile, the lowest value
of dry weight of leaves (133.9 g/m®) obtained from untreated plots with 50 kg
N/fed. under Afir broadcast.

2. d. Dry weight of stems (g/m”):

Dry weight of stems (g/m?) at 120 days after sowing as affected by
sowing methods, fertilization and weed control treatments as well as their

interactions in 2006/07 and 2007/08 seasons are presented in Table (18).

Data indicated that Afir drill and Afir in furrows methods significantly
superior to Afir broadcast method in both season on their effect on dry weight
of stems (g/m°). Hence, these methods increased dry weight of stems by 7.0
and 4.5%, respectively, compared to Afir broadcast method (517.01 g/m?) in
the first season. In the second the superiority percentages were 9.0 and 6.0%
respectively compared to Afir broadcast method (542.01 g/m®). These result
in full agreement with those obtained by Hassan and Hassan (1993).






Fertilization (nitrogen levels + Serialin) gave a significant effect on the
dry weight of stems (g/m”) in both seasons. Nitrogen level at 75 kg N/fed. +
Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased dry weight of
stems (g/m’) by 24.0, 15.8 and 10.3%, respectively, compared with 50 kg
N/fed. (476.35 g/m?), in the first season. The application of 75 kg N/fed. +
Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased dry weight of
stems by 24.2, 17.1 and 9.1%, respectively as compared with 50 kg N/fed.
(505.26 g/m’) in the second season. These results are in harmony with the
finding of Ellen (1990), Shams El- Din and El- Habbak (1992), Abo-
Shetaia and Abd El-Gawad (1995), Abd El-Ghany (1997), Fares (1997),
Bahttaria and Hess (1998) and Fakkar (2005).

Weed control treatments effect was significant on dry weight of stems
(g/m’) in both seasons. The application of hand weeding twice, Derby +
Topik and Topik increased significantly values of dry weight of stems by
53.9, 52.5 and 29.8%, respectively, compared with weedy check (405.86
g/m®) In the first season. Whereas, in the second season the application of
hand weeding twice, Derby + Topik and Topik increased significantly values
of dry weight of stems by 48.4, 45.6 and 21.2%, respectively, compared with
weedy check (450.09 g/m?). Similar results obtained by Satao and Padole
(1994) and Fakkar (2005)

The interaction between sowing methods and fertilization was
significant dry weight of stems in both seasons. 75 kg N/fed. + Serialin under
Afir drill method gave the highest values of dry weight of stems (615.1 and
660.8 g/m?) respectively, in first and second season. Meanwhile the lowest
values of dry weight of stems (462.7 and 485.3 g/m’) resulted from 50 kg

N/fed. under Afir broadcast method in first and second season respectively.

The interaction between sowing methods and weed control treatments

was significant in both season. hand weeding twice and Derby + Topik gave



the highest values of dry weight of stems under all sowing methods in both

s€asons.

Fertilization (nitrogen levels + Serialin) X weed control treatment
interactions were significant in both seasons. In general all fertilization
treatment with all weed control treatments interactions increased significantly
dry weight of stems compared to 50 kg N/fed. with untreated plots (366.4
and 411.1 g/m®) in first and second season, respectively. Under all
fertilization treatment, hand weeding twice and Derby + Topik gave the

highest values of dry weight of stems in both seasons.

Sowing methods, fertilization and weed control treatments interactions
were significant in both seasons. The highest values of dry weight of stems
(729.6 g/m®) obtained from Afir drill method under 75kg N/fed.+ Serialin
with hand weeding twice, compared to Afir furrows method under 50 kg
N/fed. with untreated plots (351.5 g/m?) in first season. In the second season
the highest values of dry weight of stems (785.6 g/m”) obtained from Afir
drill method under 75kg N/fed.+ Serialin with hand weeding twice compared
to Afir broadcast method under 50 kg N/fed. with untreated plots (351.5
g/m’).

2. e. Total dry weight of plants (g/m°):

Results about the effect of sowing methods, fertilization and weed
control treatments as well as their interactions on total dry weight of plants
(g/m°) at 90 days after sowing in 2006/07 and 2007/08 seasons are presented
in Table (19).

Data in Table (14) indicated that sowing methods significantly affected
the total dry weight of plants (g/m?) in both seasons. Afir drill






method gave the highest value of dry weight of plants (783.3 and 832.3 g/m’),
respectively, in first and second season. Meanwhile Afir broadcast method
gave the lowest values of dry weight of plants (727.1 and 752.1 g/m’) in first
and second season, respectively. Hassan and Hassan (1994) and Nassar

(1998).

Fertilization (nitrogen level + Serialin) gave significant effect on the
dry weight of plants (g/m?) in both seasons. The application of 75 kg N/fed. +
Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased significantly the
total dry weight of plants by 23.9, 15.8 and 9.6%, respectively, in first season
compared to 50 kg N/fed. Whereas the increment percentages were 24.4, 17.1
and 9.3%, at 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin
;respectively, compared with 50 kg N/fed. in the second season. It could be
concluded that, nitrogen is one of the macro elements that perform protein
molecule, purines, pyrimidines, prophyriens and co-enzymes. Purines and
pyrimidines are forming RNA and DNA, while prophyriens contains very
important phyto-chimicals substances such as chlorophyll and sytocromes
which are so important for photosynthesis and respiration. Co-enzymes are
very important for enzymes activation in plant biotic reactions. Nitrogen is
aver important component of vitamins as well as which is so important
substances for plant metabolism. These result in full agreement of with those
obtained by Shams El- Din and El- Habbak (1992), Abo-Shetaia and Abd
El-Gawad (1995), Abd El-Ghany (1997), Fares (1997), Bahttaria and Hess
(1998), Abd El-Maksoud (2002), and Fakkar (2005).

Chemical and mechanical weed control treatments significantly
affected the total dry weight of plants (g/m”) in both seasons, as compared to
weedy check. Hence, hand weeding twice, Derby + Topik and Topik gave an
increase in total dry weight of plants by 52.3, 50.8 and 30.4%, respectively,
compared with weedy check in 2006/07 season. In the second season weed
control treatments could be arranged in descending order with regard to their

increasing effect in the following order: hand weeding twice, Derby + Topik



and Topik their respective increasing percentages were 47.0, 44.7 and 21.1%.
These results are in harmony with the finding of Satao and Padole (1994)
and Fakkar (2005)

The interaction between sowing methods and fertilization was
significant in the first season only. All sowing methods with all fertilization
treatments interactions increased significantly the total dry weight of plants
(g/m?). The highest value of total dry weight of plants (865.3 g/m®), obtained
from 75 kg N/fed. + Serialin under Afir drill method.

The interaction between sowing methods and weed control treatments
was significant in 2006/07 and 2007/08 seasons. In general all interactions
between sowing methods and weed control treatments gave significant
increment on total dry weight of plants. Hand weeding twice under Afir drill
method gave the highest value of total dry weight of plants (911.7 and 980.1

g/m”) in the first and second season, respectively.

The interaction between fertilization and weed control treatments was
significant on total dry weight of plants in both seasons. The application of
hand weeding twice and Derby + Topik gave the highest values of total dry

weight of plants under all fertilization treatment.

Sowing methods, fertilization and weed control treatments (AxBxC)
interactions significantly affected total dry weight of plants in first season
only. Data obtained indicated the highest value of total dry weight of plants
obtained by Afir drill method and 75 kg N/fed.+ Serialin with hand weeding
twice (1009.9). Meanwhile the lowest value resulted from Afir in furrows

method under 50 kg N/fed. with untreated plots (505.1 g/m?).
III- Yield and yield components:

1. Plant height (cm):



Results presented in Table (20) show the effect of sowing methods,
fertilization and weed control treatments as well as their interactions on plant

height at harvest in 2006/07 and 2007/08 seasons.

The results in Table (20) indicated clearly that the differences between
sowing methods on plant height were significant in both seasons. The tallest
plants were 106.98 and 107.40 cm, resulted from Afir broadcast, in the first
and second season, respectively, whereas the shortest plants (105.5 and
105.06 cm) resulted from Afir drill in the first and second season,
respectively. Similar results were reported by Eissa ef al. (1993), Nassar

(1998), Anaam (2003) and El-Afandy (2006)

The results showed that increasing N levels + inoculation increased
significantly plant height at harvest. The application of 75 kg N/fed. +
Serialin gave the maximum plant height 109.22 and 108.84 cm in the first and
second season, respectively, whereas the shortest plants (105.5 and 105.06
cm) resulted from 50 kg N/fed. in the first and second season, respectively.
These findings are in accordance with Abo-Shetaia and Abd El-Gawad
(1995), Sharief et al. (2000), Abd El-Hameed (2002) Fakkar (2005),
Mansour et al. (2006) and Gaffar (2007)

Concerning the effect of chemical and mechanical weed control
treatments, data revealed that plant height were significantly affected in both
seasons. Hand weeding twice, Derby + Topik, Topik and Derby increased
plant height by 10.4, 10.2, 7.5 and 7.1% respectively, compared to unweeded
treatment in first season. the corresponding increases were 12.0, 11.3, 8.0 and
6.9% in the second season, respectively. These results in line with those

obtained by Omar and Aioub (2006).



The results in Table (20) showed that the interaction between sowing
methods and weed control treatments were significant in both seasons, wheat
plants sown by Afir broadcast method with untreated plots gave the tallest
plants (114.9 and 115.4 cm ) in first and second seasons. respectively. On the
other hand the shortest plants were produced from Afir in furrows method and
treated with hand weeding twice in the first season and Afir drill method with

hand weeding twice.

2. Spike length(cm):

Data presented in Table (21) show the effect of sowing methods,
fertilization and weed control treatments as well as their interactions on spike

length in 2006/07 and 2007/08 seasons.

Sowing methods significantly affected spike length (cm) in both
seasons. In the first season, the greatest value of spike length (11.09 cm)
resulted from Afir in furrows method, meanwhile, the lowest value of this
trait (10.55) obtained from Afir broadcast method. In the second season, the
highest value of spike length (11.25 cm) resulted from Afir in furrows
method, whereas, the lowest value of this trait (10.64 cm) obtained from Afir
broadcast method. These findings are in accordance with Eissa et al. (1993),

Nassar (1998), Fakkar (1999), Anaam (2003) and El-Afandy (2006).

Data in Table (21) indicated that nitrogen level + Serialin had a
significant effect on spike length in both seasons. The application of 75 kg
N/fed. + Serialin gave the greatest value of spike length (11.38 and 11.25 cm),
in first and second season, respectively, compared with , 75 kg N/fed., 50 kg
N/fed.+ Serialin and 50 kg N/fed. These results are in harmony with those
obtained by Shams El- Din and El- Habbak (1992), EI-Ganbeehy






(1994), Abo-Shetaia and Abd El-Gawad (1995), Mady (1996), Bassal ez al.
(2001) and El-Afandy et al. (2006).

The application of weed control treatments increased spike length
significantly compared to unweeded treatment in both seasons. In the first
season, the highest values of spike length obtained from the following weed
control treatments in a descending order: hand weeding twice, Derby +
Topik, Topik and Derby treatments. Their respective increasing percentage
was 18.6, 17.6, 8.4 and 5.6%, respectively, compared with unweeded
treatment (9.86 cm). In the second season, weed control treatments increased
spike length significantly as follows: hand weeding twice, Derby + Topik,
Topik and Derby by 12.9, 11.9, 6.3 and 3.9%, respectively, compared with
unweeded treatment (10.21 cm). These results, generally are in line with those
obtained by Nagla (1998), Nassar (1998), Anaam (2003), Helal (2003),
Fakkar (2005) and Ismail ef al.(2008)

The interaction between sowing methods and fertilization treatments (N
levels + Serialin) had a significant effect on spike length in first season only.
In general all sowing methods with all fertilization treatments interactions

increase spike length.

The interaction between sowing methods and weed control treatments
significantly increased spike length in first season only. Hand weeding twice
under Afir drill method gave the highest value of spike length (11.96 cm),
followed by hand weeding twice under Afir in furrows method. Meanwhile,
the lowest value of spike length (9.43 cm) resulted from untreated plots under

Afir broadcast method.

Fertilization x weed control treatments interactions significantly
affected on dry weight of leaves in the first season only. Under all fertilization
treatment the highest values of spike length obtained from hand weeding

twice and Derby + Topik.



The interaction between sowing methods, fertilization and weed control
treatments (AxXBXC) were significant in the first season only. The greatest
value of spike length obtained from hand weeding twice with 75 kg N/fed.+
Serialin under Afir drill method. Meanwhile, the lowest value of spike length
(8.87 cm) resulted from untreated plots with 50 kg N/fed. Under Afir

broadcast method.
3. Number of spikletes/spike:

The effect of sowing methods, fertilization and weed control treatments
as well as their interactions on the mean values of number of spikletes/spike in

2006/07 and 2007/08 seasons are presented in Table (22).

Data presented in Table (22) revealed that sowing methods
significantly affected the number of spikletes/spike in the first season only.
Hence, Afir drill and Afir in furrows methods surpassed Afir broadcast
method in their effect on this trait. The highest value of number of
spikletes/spike (20.67) were resulted from Afir drill method, meanwhile the
lowest value of this trait (20.26) obtained from Afir broadcast method.
Similar results obtained by El-Afandy (2006)

Nitrogen fertilization + inoculation by Serialin gave significant effect
on number of spikletes/spike in 2006/07 and 2007/08 seasons. Number of
spikletes/spike was increased under fertilization at 75 kg N/fed.+ Serialin, 75
kg N/fed. and 50 kg N/fed.+ Serialin by 4.1, 2.8 and 1.5% respectively,
compared to 50 kg N/fed. (19.99) in the first season. In the second season,
number of spikletes/spike was increased under fertilization at 75 kg N/fed.+
Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased by 5.3, 3.1 and
2.0% compared to 50 kg N/fed. (21.17). These results are in harmony with






the finding of El-Ganbeehy (1994), Abo-Shetaia and Abd El-Gawad
(1995), Bassal et al. (2001), El-Afandy ez al. (2006) and Gaffar (2007).

All studied weed control treatments significantly affected number of
spikletes/spike in both season. The application of hand weeding twice, Derby
+ Topik, Topik and Derby gave significant increment percentages in number
of spikletes/spike by 9.1, 8.3, 5.4 and 4.6% respectively, compared to
unweeded treatment (19.37) in the first season. In the second season, similar
trend was detected for the effect of weed control treatments. The application
of hand weeding twice, Derby + Topik, Topik and Derby gave significant
increase percentages in number of spikletes/spike by 8.3, 8.2, 5.2 and 4.1%
respectively, compared to unweeded treatment (19.61). These result in full
agreement with those obtained by Nassar (1998), Nagla (1998), Fakkar
(1999) Fakkar (2005) and Ismail ez al.(2008).

The interaction between sowing methods and fertilization treatment (N
levels + Serialin) had significant effect on number of spikletes/spike in first
season only. In general all sowing methods with all fertilization treatments

interactions increased the number of spikletes/spike.

The interaction between sowing methods and weed control treatments
significantly increased number of spikletes/spike in the first season only. Hand
weeding twice under Afir drill method gave the highest value of dry weight of
leaves (21.53), meanwhile the lowest value of number of spikletes/spike

(19.35) obtained from untreated plots under Afir drill method.
4. Spike weight (g):

Results about the effect of sowing methods, fertilization and weed

control treatments as well as their interactions on spike weight (g) at 90






days after sowing in 2006/07 and 2007/08 seasons are presented in Table
(23).

Sowing methods significantly affected the spike weight (g) in both
seasons. Afir in furrows method gave the highest values of spike weight (3.06
and 3.01 g), respectively, in first and second season. Meanwhile Afir
broadcast method gave the lowest values of spike weight (2.76 and 2.72 g/m?)
in first and second season, respectively. These result in harmony with those
obtained by Hassan and Hassan (1994) and Nassar (1998), Fakkar (1999)
and El —Afandy (2006).

Fertilization (nitrogen level + Serialin) gave significant effect on spike
weight (g) in both seasons. The application of75 kg N/fed. + Serialin, 75 kg
N/fed. and 50 kg N/fed.+ Serialin increased significantly spike weight. These
treatments increased spike weight by 20.3, 14.2 and 9.2%, respectively, in
first season compared to 50 kg N/fed. Whereas the increment percentages
were 19.0, 10.3 and 7.2%, at 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg
N/fed.+ Serialin ,respectively compared with 50 kg N/fed., in the second
season. These result are in full agreement with those obtained by Hamed

(1998), Fakkar (2005).

Chemical and mechanical weed control treatments significantly
affected spike weight (g) in both seasons, as compared to weedy check.
Hence, hand weeding twice, Derby + Topik, Topik and Derby gave an
increase in spike weight by 37.0, 33.7, 13.6 and 11.1%, respectively,
compared with unweeded treatment in 2006/07 season. In the second season
weed control treatments could be arranged in descending order with regard to
their increasing effect in the following order: hand weeding twice, Derby +
Topik, Topik and Derby their respective increasing percentages were 43.8,
42.0, 13.6 and 11.1%. These results are in harmony with the findings of Al-
Marsafy et al. (1995), Nagla (1998), Nassar (1998) Fakkar (1999) Fakkar
(2005) and Younis (2007).



The interaction between sowing methods and fertilization was
significant in the first season only. All sowing methods with all fertilization
treatments interactions increased significantly the spike weight (g). The
highest value of spike weight (3.63 g), obtained from 75 kg N/fed. + Serialin

under Afir in furrows method.

The interaction between sowing methods and weed control treatments
was significant in 2006/07 and 2007/08 seasons. In general all interactions
between sowing methods and weed control treatments gave significant
increment on spike weight (g). Hand weeding twice under Afir drill method
gave the highest value of spike weight (3.61 and 3.62 g) in the first and

second season, respectively.

The interaction between fertilization and weed control treatments was
significant on spike weight (g) in both seasons. Treatment of hand weeding
twice and Derby + Topik gave the highest values of spike weight (g) under all

fertilization treatment.

Sowing methods, fertilization and weed control treatments interactions
significantly affected spike weight (g) in first season only. Data obtained
indicated the highest value of spike weight (g) (4.07 g) obtained by Afir in
furrows method and 75 kg N/fed.+ Serialin with hand weeding twice.
Meanwhile the lowest value (2.23 g) obtained from Afir broadcast, 50 kg
N/fed. with untreated plots.

5. Number of grains/spike:

The effect of sowing methods, fertilization and weed control treatments
as well as their interactions on number of grains/spike on 2006/07 and

2007/08 seasons is presented in Table (24).






Sowing methods affected significantly on number of grains/spike in
both seasons. Afir in furrows method significantly increased number of
grains/spike by 2.3 and 5.8%, as compared with Afir drill and Afir broadcast
methods, respectively, in the first season. Whereas in the second season the
Afir drill method significantly increased number of grains/spike by 2.4 and
6.4% as compared with Afir in furrows and Afir broadcast method |,
respectively, These results are in harmony with the finding of Eissa et al.

(1993), Nassar (1998) and Fakkar (1999)

Fertilization affected significantly on number of grains/spike in both
seasons. In the first season, nitrogen level at 75 kg/fed. + Serialin, 75 kg/fed.
and 50 kg/fed. + Serialin increased significantly the number of grains/spike
by 12.0, 6.7 and 3.8% respectively, compared with 50 kg N/fed. In the second
season the increment percentages were 17.6, 10.6 and 6.9%, respectively, as
compared with 50 kg N/fed. The obtained results could attributed to the role
of nitrogen in spike fertility and grains formation of the cereal crops
especially wheat and its effect on photosynthesis and the other essential
metabolic activities which effect the plant growth and development. These
results confirmed the results obtained by Peltenen (1992) Mady (1996), Said
et al. (1999), Ibrahim et al. (2004), Abd El-Hady et al. (2006) and Khaled
(2007)

All weed control treatments had significant effect on the number of
grains/spike in both seasons. In the first season the application of Derby,
Topik, Derby + Topik and hand weeding twice increased significantly the
number of grains/spike by 13.4, 15.8, 29.1 and 32.0%, respectively, as
compared with untreated plots (36.08). In the second season the increment
percentages of the number of grains/spike were 11.7, 15.8, 29.2 and 30.9% in
plots treated with Derby, Topik, Derby + Topik and hand weeding twice,
respectively, as compared with untreated plots (36.00). These results could be

explained on the height of the effectiveness of each treatment in weed control



and consequently its effectiveness in decreasing weed competition to wheat
plants. These results are in harmony with those obtained by Singh and Bajpai
(1992), Nassar (1998), Fakkar (1999), Anaam (2003), Fakkar (2005),
Younis (2007) and Ismail ez al. (2008).

The interaction between sowing methods and fertilization was
significant on number of grains/spike in the first season only. The highest
values of number of grains/spike (46.56) obtained from Afir in furrows

method under 75 kg N/fed. + inoculation with Serialin.

Concerning the effect of interaction between sowing methods and weed
control treatments was significant in first season only. In general all sowing
methods with all weed control interactions gave a significant increases in

number of grains/spike, compared to broadcast method with untreated plots

(34.73).

Fertilization x weed control interaction affected significantly on
number of grains/spike first season only. In general all fertilization treatments
with all weed control interactions gave a significantly increase number of
grains/spike, 50 kg N/fed. with untreated plots (33.9). Under all fertilization
treatments, hand weeding twice and Derby + Topik gave the highest values of

number of grains/spike.

Sowing methods, fertilization and weed control treatments interactions
was significant in 2006/07 season only. The highest value of number of
grains/spike (57.3) obtained from Afir in furrows method under 75 kg N/fed.
+ Serialin with hand weeding twice. Whereas the lowest value of number of
grains/spike (32.7) were obtained from Afir broadcast method under 50 kg
N/fed. with untreated plots.



6. Grains weight/spike (g):

Results of grains weight/spike of wheat as affected by sowing methods,
fertilization, weed control treatments and their interactions in 2006/07 and

2007/08 seasons are presented in Table (25).

Regarding the effect of sowing methods on grains weight/spike it was
significant both seasons. Afir in furrows method produced the greatest values
of grains weight/spike (2.12 and 1.93 g) in first and second season,
respectively, compared with Afir in broadcast (1.89 and 1.79¢g) and Afir drill
(1.97 and 1.88g), respectively, in first and second . These result in harmony
with those obtained by Eissa et al. (1993), Nassar (1998) and El-Afandy
(20006).

Nitrogen applications + Serialin affected significantly grain
weight/spike in both seasons. In the first season grains weight/spike increased
gradually by increasing nitrogen level and inoculation with Serialin. The
increment percentages were 12.2, 7.7 and 4.5% at 75 kg N/fed. + Serialin,
respectively, compared with 50 kg N/fed., 50 kg/fed. + Serialin and 75 kg/fed.
In the second season the increment percentages were 11.9, 7.7 and 4.2% at 75
kg N/fed., respectively, compared with 50 kg N/fed., 50 kg/fed. + Serialin and
75 kg/fed. Similar results obtained by Peltenen (1992) Kotob (1998) Said et
al. (1999), Abd El-Hameed (2002), Ibrahim et al. (2004), Abd El-Hady et
al. (2006) and Khaled (2007).

The available data in Table (25) obviously showed that weed control
treatments significantly increased grains weight (g)/spike in both seasons.
Weed control treatments could be arranged in ascending order with regard to
their increasing effect in the following order: Derby, Topik, Derby + Topik
and hand weeding twice, their respective increasing percentages were 18.0,

21.1, 38.5 and 41.0% compared with untreated plots (1.61 g) in






the first season. While in the second season the increment percentages were
22.5,23.8,42.9 and 43.5% at Derby, Topik, Derby + Topik and hand weeding
twice, respectively, compared to unweeded treatment (1.47g). This results my
be due to the high competition between crop plants and weeds in growth
factors These result in full agreement of with those obtained by Pandy and
Singh (1994), Nassar(2003), Fakkar (2005) Omar and Aioub (2006),
Younis (2007) and Ismail ez al. (2008).

The interaction between sowing methods and fertilization was
significant on grain weight/spike in the first season only. The highest value of
grains weight/spike obtained from Afir in furrows method under 75kg N/fed.+
Serialin. Under all sowing the highest values of grains weight/spike obtained

from 75kg N/fed. + inoculation with Serialin.

The interaction between sowing methods and weed control treatments
significantly affected grains weight/spike in first season only. In general, all
sowing methods with all weed control treatments interactions gave significant
effect on the grains weight/spike compared Afir broadcast method with
unweeded treatment. The best treatments were the application of hand
weeding twice and Derby + Topik, these treatments gave the highest value of

grain weight/spike under all sowing methods.

7. Number of tillers/m’:

Number of tillers/m” as affected by sowing methods, fertilization and
weed control treatments as well as their interactions in 2006/07 and 2007/08

seasons are presented in Table (26).

Data indicated that Afir drill and Afir in furrows methods significantly
superior to Afir broadcast method in both seasons on their effect on number
of tillers/m’. Hence, these methods increased number of tillers/m” by 8.3 and
4.25%, respectively, compared to Afir broadcast method (413.32) in the first

season. In the second season the superiority






percentages were 6.6 and 3.7% respectively, compared to Afir broadcast
method (397.3). These results in full agreement with those obtained by
Hassan and Hassan (1993) and Nassar (1998).

Fertilization (nitrogen levels + Serialin) gave a significant effect on the
number of tillers/m” in both seasons. Nitrogen level at 75 kg N/fed. + Serialin,
75 kg N/fed. and 50 kg N/fed.+ Serialin increased number of tillers/m” by
13.9, 9.4 and 7.4%, respectively, compared to 50 kg N/fed. (399.84), in the
first season. The application of 75 kg N/fed. + Serialin, 75 kg N/fed. and 50
kg N/fed.+ Serialin increased number of tillers/m” by 17.9, 12.17and 8.1%,
respectively as compared to 50 kg N/fed. (375.2 ) in the second season. These
results may be due to the essential major elements which are required in fairly
large quantities to promote tillering. These results are in harmony with the
findings of Ahmed (1995), Kaawthar Rabie er al. (1995), ElKalla et al.
(2002) and Ibrahim et al. (2004).

Regarding the effect of weed control treatments on number of tillers/m’
was significant in both seasons. The application of hand weeding twice,
Derby + Topik, Topik and Derby increased significantly values of number of
tillers/m” by 54.1, 50.4, 34.4 and 29.6%, respectively, compared with weedy
check (321.83) in the first season. Whereas, in the second season the
application of hand weeding twice, Derby + Topik, Topik and Derby
increased significantly the number of tillers/m® by 64.3, 60.6, 36.8 and 31.6%,
respectively, compared with weedy check (296.42). Similar results obtained
by Salem et al.(1994), Satao and Padole (1994), Nagla(1998), Nassar
(1998) and Younis (2007).

All interactions between sowing methods, fertilization and weed

control treatment were not significant on number of tillers/m” in both seasons.



9. Number of spikes/m’:

The mean values of number of spikes/m’ as affected by sowing
methods, fertilization and weed control treatments as well as their interactions

are presented in Table (28).

Data illustrated in Table (28) showed that the number of spikes/m’
significantly increased under Afir drill and Afir in furrows methods as
compared with Afir broadcast method in both seasons. The highest means of
spikes number/m’ were 405.6 and 381.75, produced from Afir drill method in
the first and second season, respectively. On the contrary, Afir broadcast
method gave the lowest number of spikes/m” 361.4 and 347.8in the first and
second season respectively. These results are in harmony with those obtained
by Rizk (1993), Gouda et al. (1994), Nassar (1998), Anaam (2003) and El-
Afandy (2006).

Concerning the effect of fertilization treatments (N levels + inoculation
with Serialin) on number of spikes/m’ results indicated that number of
spikes/m’ was significantly affected by fertilization treatments in both seasons
as shown in Table (28). The increment in number of spikes/m” by fertilization
were 19.7, 13.2 and 9.9% at 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg
N/fed.+ Serialin, respectively, as compared with 50 kg N/fed. in the first
season. In the second season the addition of 75 kg N/fed. + Serialin, 75 kg
N/fed. and 50 kg N/fed.+ Serialin increased the number of spikes/m’ by 26.6,
17.7 and 12.0% respectively, compared with 50 kg N/fed. These results are in
agreement with the finding of Sultan ef al. (1993), Kaawthar Rabie ef al.
(1995), Hassona and Hassanein (1996), Abd El-Hameed (2002), El-Afandy
(2006), Gaafar (2007) and Khaled (2007).

The available data in Table (28) obviously showed that weed control

treatments significantly increased number of spikes/m”, in both seasons.



The application of hand weeding twice, Derby + Topik, Topik and Derby
increased significantly number of spikes/m” by 78.7, 73.6, 49.1 and 41.3%,
respectively, compared with weedy check (258.17), in the first season.
Whereas, in the second season the application of hand weeding twice, Derby
+ Topik, Topik and Derby increased significantly number of spikes/m” 94.8,
88.9, 55.7 and 46.8%, respectively, compared with weedy check (232.2). The
increases in number of spikes/m’ is mainly due to the increase of plant
number per unit area because of the decreased of competition of weeds
associated wheat plants Similar results obtained by Salem ef al. (1994),

Nassar (1998), Fakkar (1999), Anaam (2003) and Younis (2007).

All interactions between sowing methods, fertilization and weed
control treatments were not significant in 2006/07 and 2007/08 seasons-
except for the interaction between sowing methods and weed control

treatments in both seasons.

Concerning the effect of interaction between sowing methods and weed
control treatments was significant on number of spikes/m” in both seasons.
Hand weeding twice under Afir drill method gave the highest number of
spikes/m* 495.9 and 486.0 respectively, in first and second season.
Meanwhile the lowest value of number of spikes/m® (244.6 and 210.5)
resulted from Afir broadcast method with untreated plots, in first and second

season, respectively.

8. Number of non fertile tillers/m”:

The affect of sowing methods, fertilization and weed control treatments
as well as their interactions on number of non fertile tillers/m* in 2006/07 and

2007/08 seasons are presented in Table (27).

Sowing methods affected significantly the number of non fertile

tillers/m” in both seasons. Afir drill method gave the lowest value of



number of non fertile tillers/m* (41.97), mean while the highest value of
number of non fertile tillers/m” (51.93) resulted from Afir broadcast method,
in the first season. Similar trend was detected for the effect of sowing
methods in the second season. Sowing wheat plant by Afir drill method gave
the lowest value of number of non fertile tillers/m* (41.8), compared to Afir
broadcast method, which gave the highest value of number of non fertile

tillers/m” (49.55).

Increasing nitrogen level + inoculation with Serialin significantly
decreased the number of non fertile tillers/m> in 2006/07 and 2007/08
seasons. The application of 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg
N/fed.+ Serialin decreased the number of non fertile tillers by 26.5, 15.6 and
8.9% respectively, compared to 50 kg N/fed. (53.17) in the first season. In the
second season number of non fertile tillers was decreased under fertilization
at 75 kg N/fed.+ Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin by 32.8,
20.5 and 14.6% compared to 50 kg N/fed. (55.33).

All studied weed control treatments decreased significantly the number
of non fertile tillers/m*, as compared to weedy check, in both seasons. The
application of hand weeding twice, Derby + Topik, Topik and Derby gave
significant decrement percentages on number of non fertile tillers/m” by 45.6,
43.8, 24.9 and 18.3% respectively, compared to weedy check (63.67) in the
first season. In the second season, similar trend was detected for the effect of
weed control treatments. The application of hand weeding twice, Derby +
Topik, Topik and Derby decreased significantly number of non fertile
tillers/m” by 45.9, 41.5, 31.4 and 23.6% respectively, compared to unweeded
treatment (181.36 g/m®).

All interactions between sowing methods, fertilization and weed
control treatments were not significant in 2006/07 and 2007/08 seasons-
except for the interaction between sowing methods and weed control

treatments in both seasons.



The interaction between sowing methods and weed control treatments
significantly decreased the number of non fertile tillers/m” in both season.
Generally, all sowing methods with all weed control treatments interactions
decreased significantly the number of non fertile tillers/m® in both seasons.
Hand weeding twice under Afir drill method gave the lowest values of
number of non fertile tillers/m* (28.48 and 28.50) in first and second season,
respectively. Meanwhile, the highest values of number of non fertile tillers/m”
(68.86 and 70.0) obtained from untreated plots under Afir broadcast method,

in first and second season, respectively.

10. 1000-grain weight (g).

Results in Table (29) show the effect of sowing methods, fertilization,
weed control treatments and interaction on 1000-grain weight (g) during
2000/01 and 2001/02 seasons.

Data revealed that sowing methods had a significant effect on the mean
values of 1000-grain weight in both seasons. Sowing wheat plants by Afir in
furrows method gave the highest values of 1000-grain weight (43.94 and
43.50 g) in the first and second seasons, respectively. Whereas the lowest
values of 1000-grain weight (43.22 and 42.68g) resulted from Afir broadcast
method in the first and second seasons, respectively. These results are in
harmony with the finding of Rizk (1993), Salem ef al.(1993), Nassar (1998) ,
El-Afandy (2006) and Ismail ez al.(2008)

Significant differences on 1000-grain weight (g) were detected between
fertilization treatments in both seasons. The application of 75 kg N/fed. +
Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased 1000-grain weight
by 4.1, 3.2 and 1.5% respectively, compared with 50 kg N/fed. in 2006/07
season. While in 2007/08 seasons Applying 75 kg






N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased 1000-
grain weight by 4.6, 2.3 and 1.5%, respectively, compared with 50 kg N/fed.
This result may be due to the fact that nitrogen is the essential major elements
which are required in large quantities to produce the highest number of
grains/spike, which led to decrease the 1000- grains weight. These results are
in accordance with reported by Fayed er al. (1993), EI-Ganbeehy (1994),
Abo-Shetaia and Abd El-Gawad (1995), Eissa (1996), Bassal ef al. (2001),
El-Afandy et al. (2006) and Khaled (2007).

Regarding the effect of weed control treatments on 1000-grain weight
(g), data cleared that weight of 1000-grain significantly affected by weed
control treatments in the both season as compared to weedy check. Hence,
hand weeding twice, Derby + Topik and Topik gave an increase in 1000-grain
weight by 11.4, 10.3 and 5.2%, respectively, compared with unweeded
treatment in the first season. In the second season weed control treatments
could be arranged in ascending order with regard to their increasing effect in
the following order: hand weeding twice, Derby + Topik and Topik their
respective increasing percentages were 8.9, 8.6 and 1.9%. These results are in
harmony with the finding of Singh and Bajapi (1992), Pandy and Singh
(1994), El-Far and Allam (1995), Nassar (1998), Fakkar (2005), Younis
(2007) and Esmail et al. (2008).

All interactions between sowing methods, fertilization and weed
control treatments were not significant in 2006/07 and 2007/08 seasons-
except for the interaction between fertilization and weed control treatments in

first season.

Data cleared that 1000-grain weight (g) was significantly affected by
the interaction between fertilization and weed control treatments in the first
season only. The highest value was recorded from plots fertilized by 75 kg

N/fed. + Serialin and hand weeded twice.

11- Grain yield ardab/fed.:



The average values of grain yield ardab/fed. as affected by sowing
methods, fertilization, weed control treatments and their interactions during
2006/07 and 2007/08 seasons presented in Table (30).

Data indicated that Afir drill and Afir in furrows methods significantly
superior to Afir broadcast method in both seasons on their effect on grain
yield ardab/fed. Hence, these methods increased grain yield by 6.5 and 3.7%,
respectively, compared to Afir broadcast method (18.24 ardab/fed.) in the first
season. In the second the superiority percentages were 11.0 and 6.7%
respectively, compared to Afir broadcast method (16.39 ardab/fed.) Grain
yield was affected by other characters of yield components such as number of
spikes/m’, number of grains/spike and 1000-grain weight which increased
under these two methods. These results are in accordance with those obtained
by Eissa et al. (1993), Hassan and Hassan (1993).Abd El-Gawwad et al.
(1994), Gouda et al. (1994), Abd El-Hamid (2004) , El-Afandy (2006) and
Ismail et al. (2008).

With regard to fertilization (N levels + inoculation with Serialin), the
results showed that the grain yield ardab/fed. was significantly affected by
fertilization in both seasons. It was observed that the application nitrogen
levels at 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin gave
the highest values of grain yield by 19.9, 19.2 and 18.61 (ardab/fed.),
respectively compared to nitrogen level at 50 kg/fed. (17.72 ardab/fed.) and
increased grain yield ardab/fed. by 12.3, 8.4 and 5.0% respectively, compared
with 50 kg N/fed. in 2006/07 season. In the second season the using of
nitrogen levels 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+
Serialin attained grain yield of 18.85, 17.61 and 17.17 (ardab/fed.), compared
with nitrogen level at 50 kg/fed. (15.78 ardab/fed.) and increased grain yield
by 19.5, 11.6 and 8.8% respectively, compared with 50 kg






N/fed. the increase in grain yield due to the increase in N levels is a result of
the effect of N in increasing number of spikes/m’, number of grains/spike and
1000-grain weight. Also, a good supply of nitrogen increased yield related
vegetative growth characters, e.g. plant height, number of spkeletes/spike and
grain filling period, consequently. The increment obtained from inoculation
may be due to the role of nitrogen fixation bacteria on increasing the
endogenous phytohormones (IAA and GAS) which play an important role of
formation a big active root system, increasing the nutrient uptake and
photosynthesis rate and translocation as well as accumulation within different
plant part. These results are in harmony with the finding of Abo-Shetia and
Abd El-Gawwad (1995), Ahmed (1995), Abd El-Monem (1996),Eissa
(1996), Atia and Ali (1998), Kotob (1998), Abd El-Maaboud (2006), El-
Garhi et al. (2007), Gaafar (2007) and Khaled (2007).

Regarding the effect of chemical and mechanical weed control
treatments on grain yield ardab/fed., data cleared that grain yield significantly
affected by weed control treatments in both seasons as compared to weedy
check. Hence, hand weeding twice, Derby + Topik, Topik and Derby gave an
increase in grain yield ardab/fed. by 36.0, 34.6, 16.3 and 15.4%, respectively,
compared with unweeded treatment in the first season. In the second season
the increment percentages due to the application of hand weeding twice,
Derby + Topik, Topik and Derby were 28.2, 27.4, 15.1 and 12.4%. This may
be attributed to decreasing the competition between wheat plants and weeds
and consequently increasing the accumulation of assimilates in wheat plants.
Addition to, increasing nitrogen decreased the competition between weeds
and wheat plants, which in turn caused an increase in plants growth. The
contribution of yield improving are mainly due to the improving of yield
attributes of plant tillering which increased number of spikes per unit area
(m®), weight of spikes per plant, green weight per plant, number of grains per
spike and 1000-grain weight. Similar results were obtained by Vanova

(1992), Mirkamali (1993), El-Far and Allam (1995), Nagla (1998), Nassar



(1998), Anaam (2003), Omar and Aioub (2006), Younis (2007) and
Ismail ez al. (2008).

The interaction between sowing methods and fertilization treatment (N

levels + Serialin) was not significant in both seasons.

The results in Table (30) showed that sowing methods x weed control
treatments interactions significantly increased grain yield ardab/fed. in both
seasons. Hand weeding twice under Afir drill method gave the highest values
of grain yield ardab/fed. (22.17 and 20.05 ardab/fed.), respectively in first and
second season. Meanwhile the lowest value of grain yield (15.36 and 14.30
ardab/fed.), resulted from untreated plots under Afir broadcast method.

respectively, in first and second season.

The effect of interaction between fertilization and weed control
treatments affected significantly on grain yield in the first season only. Under
all fertilization treatments the highest values of grain yield obtained from

hand weeding twice and Derby + Topik.

The interaction between sowing methods, fertilization and weed control
treatments were significant in the first season only. The greatest value grain
yield ardab/fed. (23.33 ardab/fed.), obtained from hand weeding twice with 75
kg N/fed.+ Serialin under Afir drill method. Meanwhile, the lowest value of
grain yield ardab/fed. (14.13 ardab/fed.), resulted from untreated plots with 50
kg N/fed. under Afir broadcast method.



12- Straw yield (ton/fed.):

Data in Table (31) indicate the differences between the mean values of
straw yield ton/fed. as affected by sowing methods, fertilization, weed control

treatments and their interactions in 2006/07 and 2007/08 seasons.

Sowing methods significantly affected straw yield ton/fed. in both
seasons. Afir drill gave the greatest value of straw yield (4.12 ton/fed.), while
the lowest value of straw yield (3.96 ton/fed.) obtained from Afir broadcast
method in the first season. Meanwhile, in the second season. sowing wheat
plant by Afir drill gave the highest value of straw yield (4.68 ton/fed.),
compared to Afir furrows, which gave the lowest value (4.40 ton/fed.). These
result in full agreement of with those obtained by Hassan and Hassan
(1993).Abd El-Gawwad et al. (1994), Gouda et al. (1994), Abd El-Hamid
(2004) , El-Afandy (2006) and Ismail ez al. (2008).

The effect of fertilization on straw yield (ton/fed.) was significant in
both seasons. Straw yield (ton/fed.) increased significantly with increasing N
Levels up to 75 kg N/fed. + inoculation with Serialin This treatment
produced maximum values of straw yield 4.19 ton/fed. in the first season, and
4.76 in the second season. The lowest values in this trait were obtained from
50 kg N/fed. which were 3.90 and 4.26 in first and second season,
respectively. The response of straw yield to N levels is nearly similar to that
grain yield and reflect the effect of nitrogen fertilizer on stimulating the
vegetative growth of wheat i.e. plant height, dry weight of plants/m” and
number of tillers/m”. These results are in line with those obtained by Ahmed
(1995), Abd El-Monem (1996),Eissa (1996) Atia and Ali (1998), Kotob
(1998), Abd El-Maaboud (2006), El-Garhi et al. (2007), Gaafar (2007)
and Khaled (2007).






With regard to the effect of weed control treatments on straw yield
(ton/fed.) it could be concluded that straw yield (ton/fed.) significantly
affected in both seasons. Hand weeding twice produced the maximum straw
yields of 4.61 and 5.19 ton/fed. in first and second season respectively.
Unweeded treatment gave the lowest values in both seasons, which were 3.18
and 3.74 ton/fed., respectively. Appling hand weeding twice increased the
straw yield ton/fed. by 45.0% and 38.8% in first and second season,
respectively, Compared with un-weeded plots. The increase in straw yield
ton/fed. may be due to the recorded increases in plant height, number of
tillers/unite area and dry matter/m’. These results, generally are in agreement
with those obtained by Vanova (1992), Mirkamali (1993), El-Far and
Allam (1995), Nagla (1998), Nassar (1998), Anaam (2003), Omar and
Aioub (2006), Younis (2007) and Ismail ez al. (2008).

There was a significant difference of the mean values of straw
yield/fed. as affected by interaction between sowing methods and weed
control treatments in both seasons as shown in Table (31). The highest values
of straw yield was 4.67 and 5.4 ton/fed. in first and second season,
respectively produced from Afir drill and Afir in furrows methods with hand
weeding twice. While the lowest one was 3.05 and 3.62 ton/fed. respectively,

resulted from untreated plots with Afir in broadcast method.

Fertilization and weed control treatments interactions affected
significantly on straw yield in the first season only. Under all fertilization
treatments the highest values of grain yield obtained from hand weeding twice

and Derby + Topik.

The effect of interaction between fertilization x weed control was
significant on straw yield in first season only. In general all fertilization
treatments with all weed control treatment interactions significantly increased

straw yield.

All other interactions between sowing methods, fertilization, weed



control treatments were not significant in both seasons.

I'V- Grain Quality:-
Protein Percentage:-

The percentage of wheat grain protein as influenced by sowing
methods, fertilization and weed control treatments as well as their interactions

in 2006/07 and 2007/08 seasons are shown in Table (32).

The results showed clearly that sowing methods significantly affected
protein in wheat grains in both seasons. Afir drill method gave the highest
value of grain protein% (12.33 and 12.31%), respectively, in first and second
season. Mean while Afir broadcast method gave the lowest values of
protein% (12.04 and 12.22%) in first and second season, respectively. These
results, generally are in agreement with those obtained by Mohamed ez al.

(1997) and El-Afandy (2006)

The results also revealed that fertilization had significant effect on
protein% in both seasons. In 2006/07 season, nitrogen level at 75 kg/fed. +
Serialin increased significantly protein% by 6.6, 7.7 and 12.37% compared
with nitrogen levels at 75 kg N/fed., 50 kg N/fed. + Serialin and 50 kg N/fed.,
respectively. In 2007/08 season, the using of nitrogen level at nitrogen level at
75 kg/fed. + inoculation with Serialin. increased significantly protein% by
7.0, 7.9 and 13.1%, respectively compared with nitrogen levels at 75 kg
N/fed., 50 kg N/fed. + Serialin and 50 kg N/fed., respectively. These results
could be ascribed to the function of nitrogen in plant metabolism such as,
constituents of amino and nucleic acids and cellular components. These
results are in line with those obtained by El-Bially and El-Samie (1995),
Mady (1996), Zaher (1996), Sultan et al, (1999), Khalil and Mirvat
(2001), Jaya and Bhatnagar (2005) and Gafaar (2007).






All studied weed control treatments significantly affected the protein%,
as compared to weedy check, in both seasons. The application of hand
weeding twice, Derby + Topik, Topik and Derby gave significant increase
percentages in protein%, by 14.2, 13.7, 9.7 and 8.0% respectively, compared
to weedy check (11.9%) in the first season and 12.9, 12.3, 8.9 and 7.4%, in
the second season, respectively, compared to unweeded treatment (11.24.
These results in full agreement of with those obtained by El-Desoky (1990),
Wimschneider et al. (1990), Salem et al. (1994), El-Bially and El-Samie
(1995), Fakkar (1999), Anaam (2003) and Younis (2007)

The result in Table (31) showed that the interaction between sowing
methods and fertilization treatments was significant in second season only.
The application of 75 kg N/fed. + Serialin under Afir in furrows method gave
the highest values of protein percentage (13.8%). Meanwhile the lowest
values protein percentage (11.4%) obtained by 50 kg N/fed. under Afir

broadcast method.

Data presented in Table (31) revel that protein% in wheat grains was
significantly affected by the interaction between sowing methods and weed
control treatments in both seasons. Generally, Hand weeding twice and Derby
+ Topik gave the highest values protein percentage under all sowing methods

in both seasons.

Fertilization (nitrogen levels + Serialin) x weed control treatment
interactions was significant in first season only. It was observed that the
highest percentage of protein in wheat grains was (13.50%) produced from
wheat plants received 75 kg N/fed. + Serialin and treated with hand weeding
twice. Whereas the interaction between 50 kg N/fed. with weedy check gave

the lowest percentage of protein content in wheat grains (10.61%).
V- Correlation analysis

Data presented in Table (33) indicated that grain yield ardab/fed. was

positively and significantly correlated with number of grains/spike, 1000-



grain weight, number of spikes/m’,Moreover, it was. negatively and
significantly correlated with broad leaved weeds at 75 DAS, narrow leaved
weeds at 75 DAS, total weeds at 75 DAS , broad leaved weeds at 105 DAS,
narrow leaved weeds at 105 DAS and total weeds at 105 DAS in both

s€asons.

Ismail et al., (2008), indicated that grain yield/fed. was positively and
significantly correlated with number of grains/spike, 1000-grain weight,
number of spikes/m’,. Moreover, it was negatively highly significantly
correlated with dry weight of broad-leaved weeds, narrow-leaved weeds and
total annual weeds. Also, similar results were obtained by Anaam (2003),
revealed that grain yield ardab/fed. was positively and significantly correlated
number of spikes/m’, number and weight of grains/spike. She added that
grain yield ardab/fed. was negatively highly significantly, correlated with
dry weight of broad-leaved weeds, narrow-leaved weeds and total annual

weeds.






SN SN 4V
8T'¢ A0} o4
¥8'C VA‘3 oV
0s°C AACA av [9A9] %S 3 AdS'T
Yo'l A3A J
vl bA‘A d
89°C ‘A3 v
V'LOL 9°Cl S'€l 0°6 U'LTT 0°101 VLY 9°ST I'vl (1181 SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
v'79 0°SCl €8I ol 8¢l L'S¢El 8¢9 6811 6'1¢C 9°¢C 0t Pyel *PAY/N S SL + UleLIdS -
0°6v 1201 6’11 9C1 9'8 1’011 €8 ¥'L6 vl 81 0¢l 0201 "P3J/N B3 0S + UI[BLIdS -€ | UONBZI[NIDY
8VS Perl 49! 0°¢I 001 ¥'0CI 8'€S 601 1'81 981 61l ¢TIl PAY/N S SL-T| JoSsuedy
S’y 768 09 9 L€ 1701 6°0¥ S8 11 L0l S8 Y16 *P3J/N 3 0S -1
9'vb 0°06 S'II 134! S'L €66 6'vy 8¢°08 LY L0T 0°s1 16 UBIJAl
€S 9°¢01 981 £0¢ ! 9°LTI 0°LS 8'L6 ['¢C 0°9¢ 6°0C VLI "PAY/N S SL + UIeLIdS - sMo.LIny
01y 6'¢€8 €6 LTl SL Y16 L'ty 6'LL 91 [ 'Sl 'S8 *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
6’LY L'96 el 6'L1 8 €01 0°9% g8 €81 ¢'1IT 9vI S'C6 "PAY/N 8 SL -T )
0°se 8°CL 4 €9 LT L'S8 6'tE €79 4! 191 6 L'69 *PAY/N 8 0S -1
€9 6°CEl 6'ST 8¢l 011 Levl €9 0°0€T 017 8¢l €L 9°SEl UL
8'SL L'€ST L'1¢C 861 91 [l €L 'Lyl 0'8¢C €8I 8'1¢C 1961 "PAY/N S SL + UIeLIdS - JsEIPEOIq
019 9'8¢C1 ¥'91 gel 66 L'9¢1 0°19 6'9C1 g6l 4! €Ll cocl *PAY/N 8 0§ + UIBLIAS -¢ 1V -7
799 8'6¢l LT €SI 4! 991 €S9 0vel ¥ €T 81 7’81 L'SEl "PAY/N S SL -T
8°0S €601 €8 L9 S €yl 9°€S 48! el L6 9’11 ¢1cl *P3J/N 3 0S -1
8Ly $°66 S°01 gt L8 0°801 9°9% L'T6 4! ST o1 Te0l [LL2) A
LS 8L 6Vl VLI gel geel 109 8111 1T 961 6'LI1 L6Tl "P3Y/N 3 SL + uIerids -
sy 8°¢6 9'6 'ct €8 1201 0’1y €LY I'T1 S8 99 L'16 "PAY/N 81 0§ + UI[BLIdS -¢ | [[MP AV -|
€0S 9°¢01 ¢l €yl L6 CIT1 0s 9'86 1'81 44! 9’11 €801 "PIY/N S SL -T
'8¢ 9'C8 6t 8¢S |3 ¥'96 €°S¢ EL L'8 L9 9Y [43% *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“wwa aidoy,  Aqunq ueapy | 10100 wwmwma +v_mmw%m idol,  Aqunq (g) uonezimady QWN__,M.MME
(D) sjudW)BII) [01IU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
80/9L00T L0/900T

AP U0 SUOIIILIIUI 1Y) S [[9M SE SJUIUWIIBI.I) [0JU0D PIIM JWOS PUE UONBZI[I)IJ ‘Spoyjdul uImos Jo 39311 (b) dIqeL

"SU0SEaS §0/9L00T PUE £0/900T Ul SV SL & W/3 SPIIM PIABI[-MOLIEU JO JYSoM




"SUO0SEIs §0/9L007 PUE L0/900T UI SV SL & ,W/3 SPIIM [eNUUE [£)0) JO JYIIIM
AIp U0 SUONIRIINUI 1Y) SB [[9M SE SJUIUWIIEII) [01JU0D PIIM JWOS PUE UONRBZI[NIIJ ‘SPoydwl SuImos Jo 3931 (9) d[qel

SN 30°0 1\ 01:04
€LY (AR od
ory Ao oV
MMM ymyly m% [9A3] %S 18 dS'1
98°1 A3 qa
(414 oA M v
6'961 |41 LTl 8°60C 8L €ESt €9 L6 I'vel 89 SJUDUIYBA.I) [0.IJUOD PIIM JO SUBIIAI
SI0T | 1°TCC LI 6'L1 ¥ LET 9C1 0°9L 6181 6°¢l L6 6'6S1 €Il *PAY/N S SL + UleLIdS -
9°c8 0°¢ol L0l [N 8°60¢C 0L 8'8¢ L'vrl L'L 9°¢ 1'0¢l 29 "P3J/N B3 0S + UI[BLIdS -€ | UONBZIN.Id)
€76 9°90¢ Lel 8¢l 8°81¢C €8 P9 '861 001 9°L 0'8¢1 89 "PIAY/N S SL-T| JO SUBDN
L 8691 69 9L CLLI ¥’ (414 141! €S (44 801 8'C *P3J/N 3 0S -1
8'8L 8'SLI 86 911 o061 €9 TsS 1'9¢1 s I'st S’ 111 6°L UBIA
9°76 0°00C 9°¢1 €L L'61C €0l L'oL CT9LI €9 6'1¢C I'vel 6Vl "PAY/N S SL + UleLIdS - S0y
0°LL CTSLI V'L L6 Y'L81 €S 0'1s €yl 6% 6’11 1901 L'L *PAY/N 8 0S + UIBLIAS -¢ w Agv-¢
8081 | 9V8I [N gel €861 89 €LS €9¢l [ 691 SIcl 99 "PAY/N 8 SL -T )
L0091 | L'evl 'S €9 99! LT 8’1y L'LOT 'y 86 €8 T *PAY/N 8 0S -1
0101 | S°LTT L'ST I'vl 9°LET 001 8°69 TSLI $9 p's 0°LST s [LL2) A
6'IIL | 0'LYC L 0T €6l T'LST 7SI S8 6'L1C 6 1'6 L'T8I1 69 *PAY/N S SL + UIeLIdS - JsEIpEOIq
9°86 9'1C¢C 'Sl 8Tl ee 6 s9 0°¢91 I's LY €81 I's "P3Y/N 8 0§ + UI[BLIdS -¢ GV -7
S°S0I | S'8¢€C I'LT LS1 9°S¥C L0T VEL 8'LLI 6'L 1S 1'691 99 "PAY/N S SL -T
L'L8 L'T0C 66 9'8 cele 194 9°SS 44! €'e €T L'LTI ¥'C *P3J/N 3 0S -1
6°¢8 pLS8I 6°01 gt L10T L I'19 L'8Y1 L 8°8 S eel €L [LL2) A
0°001 | ¢6IC 6'SI1 LI See 4! 0°CL 091 801 gel 0°¢91 |4 "P3Y/N 3 SL + uIerids -
0’18 €8l L6 [N L'S61 1'9 €09 8911 ¥'9 69 L'S¢El LS "PAY/N 8 0§ + UI[BLIdS -€ | [P APV -]
¥'88 8961 'ct el L'TIC V'L 6°19 191 6'L 9'6 gecl €L "PAY/N SV SL -T
99 161 6'S L'L 991 (43 1°0S €9¢1 L'¢ 'S 9111 6'¢ *P3J/N 3 0S -1
ueopy | 109100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m yidoy,  Aquaq (g) uonezimady QWMWMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) syudwIBII) [01IU0D PIIAN —
80/9L00T L0/900T

"SUO0S®Is §0/9L007 PUE L0/900T UI SV SL & JW/3 SPIIM PIABI]- PLo.q JO JYSIIM
AIpP U0 SUOIJILINUI JIIY) SB [[9M SB SJUIUBII) [01)U0I PIIM JWOS PUB UONBZI[I)IJ] ‘SPOYIduwl SUIMOS Jo 199537 (S) d[qe L



SN 161 oqv

08°'S 19°8 od

0°s ShL oV

%%N %%v m% 9AJ] %S 38 AS'T

LL'T €S d

9L'€ 4] \4

€FP0E 8T 79T  88IT  6FTI PrST 0T €ST  TSKI  89II SIUBWIIEII) [01)UOD PIIM JO SUBIA
6°€91 | I'L¥E  8'SE TLE  T'IST €8yl | 86EI | 8¢€0€  8S¢ €€E 1081 L'SHI "PIJ/N 3 SL + Ul[eLIdS -
9PEL | 1°S6T  9TT €T €¥IT  OLII | T'LOT | 1'ThT 81T v'0c  T'evl 7801 "POJ/N B 0§ + UWI[ELIdS -€ | UONEZI[I)Id)
I'LVT | 002  6'8C 88C  6'87C  L'STI | O8II | 8€9C 18T 79T 6TSI 0611 PIYNSMSL-T| Josued]\
LEIT | 1SSt 671 8¢l 0181  $S01 106 | 60T 891 6'vl L9l  T¥6 "PAJ/N 81 0S -1
€€Ul | 6S9T €17 09T  L'L6I  8SOI | I'00I | S9IT 9T 8SE  L9II 066 uBdA|
69T | 9°€0€  TE 9LE  TI€C  6LT1 | L'LIL | OvLT V6T 6Ly  0SST €€l "PIJ/N 3 SL + Ul[eLIds - smoLny
0'8II | 1°65C L9l v'Te 6v6l L'96 L'€6 | TTWT  €1T ' ¢el 876 "POY/N B3 0§ + ulELRS -¢ | ¢
80EI | €187 LT TIE  $90T  TOIl | €€0I | 86IC  S'¢€C T8¢ 19¢l 166 "PAJ/N 8 SL -T ’
L'L6 | S61T 96 9Tl TS8SI 88 L'SL | 00LI 91 6'ST S'16 6 1L "PAJ/N 81 0S -1
PPl | €09  9°IE 6'LT  S8bT  L'SEI | VEEl | TS0E  SLT 61 ChLT  8ObI uBdA|
L'L8T | LOoOY  ¥Th 166  9€LT 9T8I | S6ST | 069¢  SLg VLT SY0T  0°€91 "P3J/N 3 SL + ul[eLIds - JsEapEoIq
96ST | TOSE  SI€ 19T TvC  TOP1 | €921 | 668T  9%C 691 9691 €PEl "PIJ/N 3 0S + UIBLIdS -¢ Wy -
LILY | €8LE  €¥¢ 01€  §LST  €LST | 98€I | 8Tl €I¢ 10T SL8T €Tl "PY/N B SL -T
S8EI | 0CIE T8l €61 ¢'81C 9871 | I'60I | THST  S9I 0Tl c6cl Letl "PY/N 31 0S -1
L'IET| 6987  v'IT VYT  pOIT  TSIL | L°LOY | vV IFT 07T 01T 9°€pl  SOII uBdA|

TLST | T'L€T 80¢ 6ve  LSYT  Svel | TTEl | €TLT Tee I'ee 6081  8I¥I "PIJ/N 3 SL + ul[eLIds -p
T | 19T €61 €€C 0v0T T80l | €TI0 | I'vEC  S'LI v'Sl el L6 "POY/N S 0S + UWI[ELdS ~€ | [[HP YV -]
L'8EL | t'00€ 9T LT ¥TTT 98Il | T'TIL | 86SC 09T 8€T  I'SEl  96II "POY/N B SL -T
8F0I | 8¢cc 801 Sl €991 966 PS8 | S661 vl 811 7911 I'L8 "PY/N 31 0S -1
ueopy | 10100 wwm..wma +xMMN%a qidoy,  Aqunq ——LLLe wwmwma me%m oy, Aqnq () uonezinady QWNWNMME

(D) sjudUIIBII) [0IIU0D PIIAA

(D) sjudUIIBII) [0IIU0D PIIAA

80/9L007

L0/9007

SHUIU AL,




0L°6 SN o4qv

09°s or'9 od
S8y ves )4
6¢°¢ SN av
AAJ[ 9,S Je
08°7 0TS 5 19A3] %S 18 AS'1
9°1 Ire q
6¢°€ 6¢°C v
L°LTT 8T $'97 1’81 0°0v¢ 8007 6°ST Lyt 861 SLLT SjuduEa.I) [0.1)U0D PIIAM. JO SUBIJA]

6°STI L'8ST 09¢ ¥'8¢ §'9¢ 6°69¢ 0°¢0l 8'8C¢C 143 ele e ¥'861 "P3J/N B3] SL + UI[BLIdS -f
S0l ceee ['€C 6'SC 86l see 98 6°¢61 8°¢C 8¢ 81 6'0LT "POY/N B 0S + WI[ELIdS -€ |  UORBZINIdY

vorl 9°1¢c 9°LT 0°8¢ 8'1¢ 6°Cve 876 $'90¢ 8'LT €9¢ 8°0¢ 98I "PYN M SL-T| JO SUBA
6'88 1'861 11! 8¢l ¥'8 6'11¢ 8°9L 0pLI L61 91 191 861 "PIJ/N B 0S -1
8°S6 0907 I'6l (X4 4! LL1T L9 9IS1 L9l 0°0¢ Sl €Pel UBIJAl

L601 LsTe §'6c (433 vic §9¢C S8 LC81 8'¢€C ¥9¢ 6°'LI1 8191 "PIJ/N 3 SL + WI[erns -

0°c6 9C0¢ €91 ¥'81 €7l €¢CIC 'v9 06vl ¥0C SLI I'Cl 91¢I "PAJ/N 33 0S + WI[eLIdS -¢ Mm».wmﬁﬁm
L'86 01¢ 6°'1¢C SYe 4! 9°1¢¢ (4 149! 6'L1 9'1¢ 8¢l cevl "PAY/N M SL -T )

L18 S8l S8 L0l 69 VLol 0°Ts ¥0Cl Sy 44! €01 S0rl "PIY/N B 0S -1

ELIIT 8Pre L'TE y67 L4 ¥4 T'8ST 601 0°6€7 89¢ See SLT 1'60T UBIJAl

I'6¢1 0°L8C €9y 9°6¢ vie ¥'16C 6°0C1 0'99¢ Ley 96¢ 9Ce 9cee "PAJ/N 3 SL + uI[erns - 15€2PL0IQ
9vIL GLET 9¢e £'6¢ ¥'81 €'Cse r'vol ¥'9TC (4% ele €6C 8°¢0¢ "PAJ/N 33 0S + UI[eLIdS -¢ gV -7
S'8II | 344 ¥'6C 443 9°¢C 8'19¢ I'ITI I'vve 8'¢C eye €8¢ I'tie "PAYN M SL -T

0°L6 L'T1¢ €6l v9l1 €01 V'LTC 001 ¥'61¢ £0¢ 6'8C 6'¢C L'861 "PAY/N 3 0S -1

1’601 (X4 9°TC 6°'LT 061 0'vve 6°C6 811¢ €T 9°07 S'8I 681 UBIA

6°8TI §€9¢ (233 ¥'6¢ L9T L18¢ LS01 L'LET Cle §9C 1ce 8°01¢ "P3J/N B3] SL + UI[BLIdS -f
6'SO1 ¢9cC 9°1¢ 6'sC 891 1'8¢€C v'06 90¢ 9CC 6'81 I'LT L8] "POY/N B 0§ + WI[eLIdS -€ | [P 1YV -]

6°¢TI € 1yC 86T L'ce 9 44 £SYe I'Lé 1'1¢ee VLT Cee ¥'0C 9°¢ol "PIY/N M SL -T
8°L8 €L61 L6 Sel 6'L 8°01¢ 8L €8l 6°Gl1 8¢l 44! 0°591 "PIY/N 8 0S -1
Surpoam  yidog, Surpoam  yidog, (V) spoyjoux
. . . . Nﬂ
weopy |2 puey  + Aquoq ador,  £Aqunq weopy |2 puey  + Aquoq sdor,  Aquaq () uonezInIY Suimog
(D) sjudWIBII) [01IU0D PIIAA (D) sjudw)BII) [01IU0D PIIAA ———
80/9L00T L0/900T

"SUOS®Is 80/9L00T PUE L0/900T Ul SV SO I& ,WI/3 PIABI[-MO.LIBU JO JYTIOM
AIP UO SUOTIILIINUI JIAY) SB [[9M SB SJUIUIYBII) [01JU0D PIIM JWOS PUE UOI)BZI[I)IJ ‘SPoy)dwr SUImos Jo 333151 (L) dIqe L



4] SN ogav

16°S SIS od

s 9%y oV

SN SN qav 1PAJ] %S I8 AS'T

$6'C 8S°C 0

IL€ 97 q

LS'€ v0'C v

9°¢6r  €I€ L'TE  +'80€ 9T PEST  TLE TLE 9V S6C SHUIWIBI.I) [0.1)U0D PIIM JO SUBIJA|

9'sST | t'Tee  9ey 6vr  Ssee €l1e | €€€l | Lv8T  SOF 8¢k  6€ST  €LE | PN B SL + UIELIdS -p
9€El | 818T 89T ToE  TI0E  TTT | 00IT | TTPT  t9E 0FE  TIIT  T9T | ‘PIJYN 3 0S + UI[ELIdS -€ | UONEZINId)
9TVL | 900¢  0F€ 1'9¢  LSIe 89T | 0T | 959C  S'1¥ 9'LE  TEET  0TE "PYN M SL-T| JO SUBA
8071 | $€9T 86l L'0T  €I18T L8l | TOOL | 01Tc  TOE €L 000C t'TC "PIJ/N B 0S -1
LOIL | 9°LST V81 1T Tl €Fl | 6001 | L'SIT €€ €66  6€6l  I'€T UBIA[
I'EEl | $88C  $'8T L'1e  §66T €L | €911 | 9vbT L0V L'ly  L81T 96T | 'PYNSMSL+UIEIDS-p| my
€PIT | SIST  +91 LS  ¥ILT ¥l 096 | €60T  TIE 69¢ T8l S6l "POY/N B 0§ + WlELdS -g| my-s
oI | LT9T  T6l TTC 18T 6ST | L'SOL | L€t 9'S€E 61y S10T  L'ST "PAY/N M SL -T i
066 | LLTT €6 611 96T +01 'S8 | €681 91T 80¢  1TLL LI "PIY/N B 0S -1
0'8SI | TogE 6T P6E  LTHE  9VE | LOEI | 1067  9'SY 0€r  90FT  tHE eI
L'SLT | €LS€ 89S vTS  S69¢  LTh | €6vI | 1'STE  9€S 91S  L€LT 9Ty | ‘POYN B SL + WI[eLIds - P
€€ST | LLTe  9°S¢E veE  vore  ver | €SIl | TeLT  Stb €Or  81€C 80 | "PIY/N I 0S + UIELIdS -¢ my -
€P91 | 9Tre  S'L¥ €1y TISE LSS | I'bEL | L66T  S'L¥ 89y  L6£T  69¢ "PAYN M SL -T
S'8EI | Teor  QIE €0¢  L60E  LLT | THIL | €95 L9¢ vee LT €LT "PAY/N 3 0S -1
86EL | 6767 LTI L'LE  FOIE  #'ST | 9LII | €¥ST  9€€ €67 €6£C 0I€ UBIA[
8LST | S1Te  89F 6y vLEE  6€E | THEL | €v8CT  €0F TLE  €69T  L6E | PN B SL + UIELIdS -p
€€El | I'v8C €8T L'8¢  816T  8€T | 980 | 08€C  6'I€ €97  981T €8T | ‘PIY/N S 0S + UNBLIdS -€ | [P AYV -]
TEPL | $96T  $8¢ Iy L€IE  6ST | TIUL | SELT  8§ST 86T  ¥'8ST €€ "PAYN B SL -T
6P | S69T  TLI TIT  $8C  6L1 | 6001 | €1TC €9 L'€T  L0IT  9TC "PAJ/N 3 0S -1
LS wwmwma +V_MMN%Q ador,  £Aqunq — wwmwma M%wm sdor,  Aquaq () uonezInIY 2%__%”%:_

(D) sjudWIBII) [01IU0D PIIAA

(D) sjudWIBII) [01IU0D PIIAA

80/9L007

L0/9007

SJUIUWI)BAI I,

AP U0 SUOIIILIIUI 1Y) S [[9M SE SJUIUWIIBII) [0JU0D PIIM JWOS PUE UONBZI[I)IJ ‘SPoyIdul UIMos Jo 333137 (8) dIqe L

"SU0SEas §0/9,00T PUE £0/9007 Ul SV SOT 3¢ UI/S SPIdM PIABI[- PEOIq JO 1YSPM




{24! SN ogav
£9'8 08’8 od
LY'L oL oV
pL'S SN qav [9AJ] %S 3e AS'T
ey o'y 0
€€ 00’ q
86°¢ 6I'€ A
IS 198 T6S  S9TE  L'P9T sy 0°€9 619  FYPT  0°L0T SHUIWIBI.I) [0.1)U0D PIIM JO SUBIJA|
SI8T | TI8S  96L €€8  079¢ TI0E | €9€T | SEIS 68 TSL T'8LT  L'SET | P3N B SL + UIELIdS -p
I'8€T | 00IS 66 TS  OLIE  ¥LST | TI6L | 09¢r  T09 885  ¥6TT  T'L6T | "PIY/N S 0S + UIELIdS -€| UONEZI[NIdY
0'€ST | TTES 919 I'v9  vLEE  L'69T | 8VIT | Tty €69 6€9  0YST  9tIC "PYN M SL-T| JO SUBA
L60T | S19%  1°TE SYE  963T  SO0ET | OLLY | 0S6E  6°6b ey T9IT  S08I "PAJ/N 3 0S -1
ST | 9¢9y  V'LE €€r  198T 07€C | I'89T | €L9E  68F €65  vLOT  €LST UBIA[
8T | THIS  0'8S 699  60T¢  8'€ST | 886I | €Ly SH9 I'bL 99¢T  v161 | 'POYNSMSL+UWNEMIS-H| my
€L0T | I'vSt  LOS€T  T'LE  L'€8T  L'8TT | 1091 | €8S€ 9IS bpS €61 U'Ivl | 'POHNSM 0§ +ulleMdS -¢| my-s
eIz | ey Tl L9y €L6T  SLET | SSLT | 08LE  S€S €9 €6IT 6891 "PAY/N M SL -T i
L08T | 6Ty 8Ll 9CC  STPT  §L0T | SLEL | L'SOE 19T TSy Y8l 9'LTI "PAJ/N 3 0S -1
€SLT | 0SLS  9'SL 889  I'V9€ 9T6T | 66£T | I'6IS  +I8 9'9L  T89T SEHT UBIA[
6FIE | €¥¥9  T'€0T  0T6  600F I'pEE | TOLZ | T'16S  €L6 TI6  €90€  TS9T | ‘PIY/N B SL + WI[eLids - P
6'L9T | TS9S  TIL L'T9  §8S¢  LI8T | L'6TT | 9S0S  L6L 91L  TLST  9VET | “PIYN B 0S + UI[ELIdS -€ my -
L'T8T | L'S8S  69L L'EL  89LE  S00€ | TSVT | 8€vs  €IL I'I8 089 08¢ "PAYN M SL -T
9'S€T | 670  T'IS L9y 00T€  I'SST | ¥¥IT | L'SLy  0'L9 €79  TIYT  09TC "PAY/N 3 0S -1
6’87 | I'STS €SS 9'€9  €6I€  +'69T | VOIT | T'99%  6°LS 66y  LLST T0WT UBIA[
L'98T | 0S8 008 688  I't9¢  9SIE | 86£T | 0CTS  SIL L'€9  $16T  S0ST | PN B SL + UI[ELIdS -p
I'6€C | 90IS  66F 9%9 980  619T | 0661 | THhy  SHS TSP LSET 91T | "PIY/N S 0S + UIELIdS -€ | [[LIP IYV -
I'LST | §LES €9 TYL  TSEE  TILT | €€TT | 9v6y  TES 0€S  88LT  69C "PAYN B SL -T
LT | 899% 69T LYS  v90€  L'8TT | T6LY | 9€0v  TT SLE  6FTT  9LSI "PAJ/N 3 0S -1
LS wwmwma +V_MMN%Q ador,  £Aqunq — wwmwma M%wm sdor,  Aquaq () uonezInIY 2%__%”%:_

(D) sjudWIBII) [01IU0D PIIAA

(D) sjudWIBII) [01IU0D PIIAA

80/9L007

L0/9007

SJUIUWI)BAI I,

AP U0 SUOIIILIIUI 1Y) S [[9M SE SJUIUWIIBII) [0JU0D PIIM JWOS PUE UONBZI[I)IJ ‘SpoyIdul 3uImos Jo 33311 (6) dIqeL

"Su0seas 80/9,007 PUE £0/9007 W SV SOT 1€ ;Wi/3 SPIdM [enuue [£30) Jo JySIoM




SN SN odv
SN SN od
SN SN oV
SN SN av [9A9] %S 1e AS'T
L8°0 01 D
€570 171 qa
68°0 6L°0 \4
0’18 L €L 8VL S'SL 1'8L 0°L9 <99 0°0L voL SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
TLL 8T8 9vL 6'¢L I'LL L'LL | R Y2 0’18 oL 969 'cL L'TL *PAY/N S SL + UIeLIdS -
SvL L08 9'1L 8'1L 8¢L LvL 6°69 €'8L LS9 S99 L'69 ¥'69 "PAY/N 8 0§ + UI[BLIdS -¢ uonezinIaj
9°SL L'18 €CL LTL €SL 9L 6'0L 0'8L L'LY 799 6°0L 9'1L "PIY/N S SL -T JO sued\
TEL L'8L €0L L0L 8'CL YeL S'L9 8 VL 9 £€9 L9 L'L9 *P3J/N 3 0S -1
8'SL 178 L | B2 S'SL TIL 6'CL 9°08 0L 769 8L 9'IL UBIJAl
€8L L'€8 L'vL €SL L'8L I'eL I'SL 8°¢8 €CL S'IL 9L I'eEL "PAY/N S SL + UleLIdS - S0y
8vL 6’18 €IL 'L I'vL 8VL LtL 8°6L oL 069 6'CL 8 1L *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
TIL 8T8 6'1L eL 9L I'LL I'vL L'18 SIL 6'0L 6'¢L STL "PIY/N S SL -T )
L'9L 6°6L LOL L'TL 6'CL L'€EL 9°69 CLL L99 SS9 669 069 *P3J/N 3 0S -1
L'9L 178 TrL €EL 9°9L €LL €L €6L 9°89 1°69 9°TL 6'TL UL
L'8L I'v8 8°9L €SL 8°8L €6L 9'vL €18 'L 6'0L 6'¢L 9vL *PAY/N S SL + UleLIdS - JsEIpEOIq
TIL L'18 9'¢L 6'CL 8°CL 69L L'IL 7’18 €19 6’89 S'TL SIL "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
T'LL 6'C8 I'vL 9'¢L 69L 8'LL €€L L'8L 6'0L oL yEL hL "PIY/N S SL -T
L'vL 9'6L €CL CIL 6'vL €SL 0°0L L9L 1'L9 99 889 'L *P3J/N 3 0S -1
0°€L 8'8L €0L 9°0L €L 0°¢L 8'S9 SyL (a4 0°19 6'v9 9°99 UBIA
9'vL L 08 €CL CIL 6'¢L LYL L'69 8'LL €99 €99 L'L9 €0L "P3Y/N 3 SL + uIerds -
9°TL 9'8L 869 9'0L 9'1L €CL ¥'S9 8°¢L L'79 9’19 L'€9 0°S9 "PAY/N 8 0§ + UI[BLIdS -¢ p 19V -1
9°€L €6L 6'0L €IL 6'CL 8°¢L 9°S9 L'SL L09 €8¢ SS9 0'89 "PAY/N SV SL -T
CIL S9L 0'89 69 8°0L €IL L'79 L0L 065 6'LS 679 0°¢9 *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
80/L00T L0/900T

yued uo SUONILIUI JI9Y) S [[9M SE SJUIUWIIBII) [0.1JU0D PIIM JWOS PUL UONBZI[IIIJ ‘SPOYIdow SUImos Jo 319357 (01) AIqeL

"SU0seds 80/L00T PUE L0/900T UI SV 06 I (u1) 1ysy




v0'T 9T o4V

8I'L Wl od

01 €T1 0)4

9’1 SN av 19A3] %S 1 AS'T

8S°0 IL°0 o)

€L°0 69°0 q

09°0 ST0 \%

SI'9E  SI'Sh 88Fr 61  8E0F 89'FE 8K STy  O0SI¥  9TOF SHUSUI I [01)UOD PIIM JO SUBIA

€0°Sk | 0SLE €8 008y €8¢t  LOEY | €ESY | 0T8E  tvor €06k €LSY  €THY "PIJ/N 3 SL + Ul[eLIdS -
860V | LL'SS ¥SYy  0THF  09°0F  08°6f | 860V | 8¢EE  €8Sh  €LSY  8FOv  LY6E "P3J/N 3 0§ + UIBLIdS -¢ uoneZINIdY
€TV | 0L9€  09Sy  €bSy  LI'TY  €TIv | 8U€P | 1TLE  SLLY  LTLY  LETH  €9°1¥ "POY/N B SL -T Jo suedp|
89'8€ | 6F'€E  €0TH  L8I¥  8S8E  I¥LE | P®LE | 066T 0TEF  L6TH  E€FLE  OL'SE "PAJ/N 81 0S -1
ITEr | 008  8TLF  SI'Ov 80T  €0'IF | 9€€k | LTOE 9S'6v 0€Ly S8TF  €8°0F UBIIA[
9L’Sy | ObOr  0b0S 06y 08tk 06°€h | POLP | OCT¥  0€€S  086v  OL9Y  Ol'bb "PIJ/N 3 SL + Ul[eLIds - smo.Lny
01Ty | 06'LE  0€9y  0TSF  080F OcOv | PI'EP | LovE  €S6¢  0TLY  0€Th  OL'1¥ "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
8TEY | 098¢  0SLy  0T9Y 08Ty  O€Iy | T€PP | OLLE  0€0S 0S8y  Ov'ey  OLTH "PIJ/N 8 SL -T :
6F'0F | 01'SE  06Fr  06€y €668 098¢ | PL'8E | OI'IE OISk OL'€h  006€  08¥€ "PAJ/N 81 0S -1
SO0F | 6V'PE €T €SEF  8P'0F  €9°6E | 08'8€ | LVOE TE8F 8TEP  €€6E  09°8€ UBIA|
88Ty | 0F'9E  0ESy 0T9Y 08Tk 0TTY | ¥6'IF | 00CE  08Sk 0S99y  LTP  OI'TH "PIJ/N 3 SL + ul[eLIds - JSEIPEOIQ
L8'6E | 0SHE  €I'TF  0€Er  OI'0F  0S6€ | 6I'LE | LTOE  LLT¥  09CH €08  06°9€ "PIJ/N 3 0S + UIBLIdS -¢ Y -
PO'IY | 0€SE  00€t  06FF OV I 09°0F | 886€ | 091¢  0TEF  OI'thk  090v  06°6€ "PY/N B SL -T
TL9E | L6IE  0I'SE  0L6E  09LE  €T9¢ | 9V'SE | OVLT 0S8 0666  009€  0S'SE "PY/N 31 0S -1
EL'TY | S8'SE  SO9F S6vk  €€Iv  8YOv | VEEK | 8TLE SS'Ly 8IS  €€Th  SEIF UBIA]
9Ly | 0LSE 096 0S8y  06'€k OISy | 00LF | OLOF 0CT6F 08°0S 08Ly  0S9F "P3J/N 3 SL + ul[eLIds -
860V | OI'SE 0TSt OI'vy 060y 096¢ | 88IF | 06€k 0T9%  OFLb  OI'lt  08°6€ "PIJ/N 3 0§ + UIBLIdS -¢ [ILIp GV -1
9€'TY | 0T9€  0€9 0TSy  0€Tk 081y | SISk | €€k 088y  0T6F OISy 0€TH "POY/N B SL -T
I88E | Ob'EE  OI'Ek 00Ty  0T8E  OV'LE | TEGE | 001€ 009y  0€Sy  €LE  08°9¢ "POY/N 31 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME

(D) sjudWIIBII) [0IIU0D PIIAA

(D) sjudW)BII) [01IU0D PIIAA

8007/L00T

L002/9007

SHUIU AL,

Se[J U0 SUOI)IBIIUI JIOY) S [[9M S SJUIUIPBII) [01JU0D PIIM JWOS PUE UONLZI[I)IJJ ‘SPoydul 3uImos Jo 313314 (11) d1qe L

"Su0seds §0/L00T PUE L0/900T UI SV 06 1€ (;d) vdIe Jed]




SN 8TII 249V

S8'8 1S9 od

LYL v9°S oV

wz_“ wwm m% 19A9] %S 18 AS'T

(34 1€ q

10°S SN \%

6191  O0IFT  S9€T  L'V8T  8'9LI L'ThL  TYIT  vTTT 0T8I 8TLI SHUSUI I [01)UOD PIIM JO SUBIA

SITT | 0681  8S9CT  88ST  0OV0T  Ov6l | 6°0IT | 1'T91  9LvT  L09T LT6I  +'L81 "PIJ/N 3 SL + Ul[eLIdS -
L'T6T | TvST 1'9€T  $0€T  €PLI  S891 | 0881 | SS€1  81TC  S€TC  0€81  T'9L1 "P3J/N 3 0§ + UIBLIdS -¢ uoneZINIdY
SLOT | T991  00ST 88YT  vO061  TTSL | LT6L | S6vl  61€C  89IT 1061  I'SLI "PIJ/N 8 SL-T Jo suedp|
TOLL | STPI  €TIT €80T 0091  6T91 | SHIL | 9€Tl  vS6l 9881 €791  STSI "PAJ/N 81 0S -1
€707 | 0791  8'€hT  8SET  6°L8T 0T8I | 8°68I | 88YI S6IT SSIT  9I8I  HELI UBIA]
6077 | 9781  889T 6€ST  vT0T 8961 | S'80T | 0LSI  L€ST  LE€ST P61 98I "PIJ/N 3 SL + Ul[eLIds - smo.Lny
'L6L | 1'SST 00bC  LbsT 9181  T9LI | I'88T | S0SI  0Lcz  I'SIT  S8LL  S691 "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
POIT | 9691  6€ST  €6vT  8€61  S8I | LB6L | 66SI  8SET  190C  6L81 P8I "PIJ/N 8 SL -T :
LOST | STl €TIT  €S0T  SELL 9691 | LLOT | LLT1  L10T 6981 S99  S'SST "PAJ/N 81 0S -1
8981 | 9°TSI  #'8IT L'LIT €TILT  0€91 | SL8I | SIVI  69IT  +'8IT 81 8'SLI UBIA|
8807 | LSL1  8¢€hz  TIST SI61  L8LI | ¥I0T | 6791  SHbT  SLIT  6T61 8881 "PIJ/N 3 SL + ul[eLIds - JSEIPEOIQ
TOLL | O8P1  LIIT  LITT 0091  9vSI | I'88T | $0€I  $L0T  SIET 6061 €081 "PIJ/N 3 0S + UIBLIdS -¢ Y -
€761 | 1°€ST 96T T9ET  TSLI €891 | 0061 | €Svl  6LIT  €97C €981  vHLI "PY/N B SL -T
6991 | L0€1  ST6I  910T €651 ¥O0SI | SOLL | TLTI  L'L61  1'861 8691 8651 "PY/N 31 0S -1
OIIT | €ILT 0197 TOT  6'€61  L'S8T | T68L | 8LEI 19T H'€€C S6LI  T691 UBIA]
8VET | 9¢61  8¥8T  TILT  I8IT  ¥90T | ¥0TT | ¥'991  SHbT  L0I€  L161 8881 "P3J/N 3 SL + ul[eLIds -
LY0T | €191  S9ST  LYET  ¥IST  9PLI | L'L8T | 9STI 80T 0T 96LI  98LI "PIJ/N 3 0§ + UIBLIdS -¢ [ILIp GV -1
8617 | 8SLI  vOLT 809C €661 6T61 | TE6L | TEYI  0TYT  08IT 0961 6991 "POY/N B SL -T
00061 | €vS1  TTET  6LIT  89L1  L'891 | €SS | 8SII 6981 6081 LOSI €Tyl "POY/N 31 0S -1
ueapy | 10100 wwmwma +v_m“wwa oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWN__,M.MME

(D) sjudWIBII) [01IU0D PIIAA

(D) sjudW)BII) [01IU0D PIIAA

80/L00T

L0/9007

SHUIU AL,

AP U0 SUOI}ILIIUI JIOY) S [[9M SE SJUIUWIBII) [0.1JU0D PIIM JWOS PUL UONBZI[IJI] ‘SPOYIdOW SUIMOS JO 39317 (Z1) 9.l

"Su0SEas §0/L00T PUE L0/900T UI SVA 06 1 (W/3) $94La] Jo JyS1om




SN SN 249V
SN SN 911
|8 %4 SN oV
SN SN av [9A3] %S 18 dS'1
reel 79°81 D
SP0C 06°C1 qa
€5°6T 001 \7
9°19¢ 6'81¥ 8y S0ve I'vie I'1€T TULE I'v9¢ ¥'S8C L°€9T SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
V'y8¢ 9°L8C 17442974 0°0S¥ €CLE L'SS¢E L0gE 81T L'60¥ 6'96¢ G e0¢e 66T *PAY/N S SL + UIeLIdS -
LEvE 15T €0y 8'LOY 8°¢eE 7' SIE 9°00¢ 1°LTT 1'09¢ 9°¢9¢ 7'S8¢C 6'99¢C "PAY/N 8 0§ + UI[BLIdS -¢ uonezInIoj
y'09¢ ['CLT €8T 147 €05¢ 0'1€¢ ¥'80¢ [E5%4 €8¢ °18¢C 06T [4Y4 "PIY/N S SL -T JO sued\
6°LIE L'SET 08¢ 0'¢LE L'S0¢ S16C 9°€LT 6'¢lC 9°6ee 8V1¢ 9°79¢C 01T *P3J/N 3 0S -1
1'ese 0°8ST 89Tv oty 9°0b¢ 6°'87¢ TS67 L'TET L'S9¢ T6S¢ 6°6LC V' ivc UBIA
6°L8E L'€8C CSLY €6sy 0'89¢ ese S'6l¢ (44 €06C 0°68¢C 0°L8TC 0°€8¢C "PAY/N S SL + UleLIdS - S0y
e 1Y 4 S Sl 7'86¢ goce 9'1C¢ LAY Y4 L'6TC 0'LyE 0'19¢ 09LTC L'¥ST *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
0°79¢ 9°0LC ['eey 6'ClYy ¢zse 1I'1ve 961 0°6¢€TC 68¢ 9°GLE 7'88¢C ov6l "PAY/N 8 SL -T )
| X114 §9¢T e8¢ 8°69¢ glre 9'66¢C S'ELT L'€lT 7'9¢¢ 435 $'89¢C 6'¢eC *PAY/N 8 0S -1
4% T9ST 0°8LE L'T6E L°LTE 9°80¢ 9°L6T 81T 0°6S¢ pv6se €°78¢C 0°69C UL
1'89¢ 818C S 90¥ 0'6ct 0'89¢ 0'Tse Spee €9¢C L6E 120y £€86C +'88¢C *PAY/N S SL + UleLIdS - JsEIpEOIq
9°STeE y'9rc €hLE 0'88¢ 9'1C¢ 9°L6C S°L6T Selc L'TSE L'8S¢ 0'C6¢ 8°0LT "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
I'8¢¢€ L'99C 6'18¢ TL6E S§9¢g 7'80¢ y'soe 09T L'TLE COLE €€8¢ 9°GLT "PIY/N S SL -T
0°86¢C 6'9CC g6ve ¢'Cse 88T L'9LT 1°'€9¢ 9°L61 (483 L'90¢ G'6st €1yT *P3J/N 3 0S -1
£69¢ L°69T 8ISy L9ty €°€se 6'vee S91¢ €T L'16E 8'ELE 0'v6g 8°08¢7 UBIA
TL6E £y61C SL8Y L'19% 8°08¢ 6'19¢ 0°8v¢ 79S¢ L'y Seoy (Y43 cele "P3Y/N 3 SL + uIerds -
£¢€9¢ 6'19¢C 'y [I'Ley g6ve 6'9C¢ So0I¢ 0'8¢€C L'08¢ 0'ILE 9°L8C CSLT "PAY/N 8 0§ + UI[BLIdS -¢ p 19V -1
I'18¢ 6'8LC 6691 1Sy 6'19¢ L'Eve SETe 9T L'88¢ £'86¢ 0°66¢C 0°L8TC "PAY/N SV SL -T
S'SEe L' €T 801 8°96¢ 1'1T¢ 'LOE I'¥8¢ €0¢T 09S¢ ¥'0C¢ 9°¢9¢C L'L¥C *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
80/L00T L0/900T

J0 1yS1om AIp uo SUOIIIBINUI JIIY) SB [[9AM SB SJUIWIEBII) [0.1)U0D PIIM JUWIOS PUB UOHEZI[I)IJ ‘SPoYIdm SuImos Jo 193539 (1) dIqeL

"Su0sEas 80/L00T PUE L0/900T UI SV 06 3¢ ([1/3) swas




SN SN gV
SN €9°LE od
68°€T SN oV
SN SN av 19A3] %S 1 AS'T
6L'€T 7881 o)
0T €l q
PLIT S6'F1 \%
9ETY 6659  F6r9  TSIS  0'10S 8ELE €965 9985 VLY  S9¢h SHUSUI I [01)UOD PIIM JO SUBIA
6'S09 | 9TLy TTIL  880L  €9LS  L6VS | 9IPS | €01y  €LS9  9LS9  TI6h  €T8P "PIJ/N 3 SL + Ul[eLIdS -
P9ES | €S0 v9¥9  1'8€9  1'80S  8'€8y | 9'88F | 9T9¢  6'I8S  ['L8S TS89  O'chb "P3J/N 3 0§ + UIBLIdS -¢ uoneZINIdY
6'L9S | T8EY  €8L9 TI6T  LOPS  TEIS | T'IOS | L¥8E  ISI9  T86Y  TO8y €LY "POY/N B SL -T Jo suedp|
I'L6b | T8LE  8T6S  €I8S  LSLy  vLSY | I'8€F | SLEE  OIES  PE0S  0STF  SE€6E "PAJ/N 81 0S -1
p'SSS | 0°0Tr  9°0L9  6'SH9  S8IS  6'0IS | 6¥8Y | F'I8E  €S6S LVLS SI9  SFIb UBIA]
8809 | €99v OvhL TEIL  vOLS 00SS | 0'8IS | T60F OPbS  L'8ES  ¥O08F  9°L9Y "PaJ/N 3 SL + ul[eLIds - smo.Lny
€6ES | ¥'86E  SSS9  67TE9  ITIS  §L6v | SI8F | TOSE  OVLS  T'9LS  SYSY TP "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
PILS | TOPY  0°L89  TT99  €9¥S  S9TS | I'Ieéy | 6¥6E  0°ST9  L18S  T'9Ly  I'SLE "PIJ/N 8 SL -T :
800S | 06L€ 8S65S I'SLS IS8y  T69% | TIvk | ¥Ive  1'8€S  1T0S 0SSy  t'68¢ "PAJ/N 81 0S -1
T6IS | 880  #'96S  H6I9  000S 9ILY | I'S8v | 86SE  6'SLS 6LLS €L9Y  6hbb UBIA|
89LS | S€9v  €0S9  TO089  S6SS  LO0ES | 8STS | Te66E LIV9 6619 TI6y  TLLY "PIJ/N 3 SL + ul[eLIds - JSEIPEOIQ
8V0S | vvee  098S  L609 9ISy  TTISY | L'S8F | 6€vE  T09S  TO06S  6T8F  I'ISH "PIJ/N 3 0S + UIBLIdS -¢ Y -
POES | 86Iv  SL09  vEE9  LYVIS  S9LY | ¥'Seb | €1LE 9685  $96S  9°69F  0°0SH "PY/N B SL -T
6V | 9°LSE 8IS TVSS  Ivby LTy | 9€EF | 8¥IE  0TIS  8K0S €Sty 10 "PY/N 31 0S -1
6085 | 0TV  LTIL 6789  TLPS 9°0TS | L'SOS | 0°08€ SLI9 TLO9 PELS 66 UBIA]
I'7€9 | 648y €TLL  6TEL  686S €895 | ¥89S | 9Tcy  T989  TYIL  OLIS  07T0S "P3J/N 3 SL + ul[eLIds -
0'S9S | Te€tr  9L69  81L9  L0ES  ST0S | T86F | 9°€9¢  SII9  0S6S  TLIY  8ESH "PIJ/N 3 0§ + UIBLIdS -¢ [ILIp GV -1
0109 | LbSt  €0bL  OTIL  TI9S  99¢S | 89IS | 8L8¢  L0£9 €919 0S6F  6€SH "POY/N B SL -T
P'STS | 0868 LOY9  LVI9  6L6Y  6SLY | F6ER | T9vE  6THS  €10S  €¥Iv  0°06€ "POY/N 31 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME

(D) sjudWIIBII) [0IIU0D PIIAA

(D) sjudW)BII) [01IU0D PIIAA

80/L00T

L0/9007

SHUIU AL,

AIp [£)0) U0 SUOI)IBIIIUI 1Y) SB [[9AL SB SIUIWILIL) [0.1JU0I PIIM JWIOS PUB UONBZI[I)IIY ‘SPOYIdW SUIMOS JO 1 ($1) dqeL

'Su0seas §0/L00T PUE L0/9002 UI SV 06 3¢ (;u/3) syueid jo jySom




SN 80°'1 ogqv

SN 90 o4
SN S0 IV
SN 1€°0 av [PA9] %S 1e dS'1
<9°0 IL°0 J
€9°0 10 d
LEO sT0 A\
L°LOT 9°L6 S°L6 €001 6001 8101 896 L96 L0001 07201 SJUdUIIB.I) [01JU0D PIIM JO SUBIJA
Teol [AUN! 001 07001 a0l €0l 9°€01 6801 0°66 001 9101 €601 *PAY/N 8] SL + UI[BLIdS -
001 0°L0I 0°L6 696 1'001 1'001 9°86 S eol 866 €56 L'86 866 "P3J/N 8 0§ + ur[eLIds -¢ uonezIm.j
S 101 0801 £'86 1'86 €10l 0201 101 S¢S0l 086 L6 9201 L€01 "PAY/N B SL T JO suBd\
7’86 LS01 L'v6 8'Y6 VL6 £'86 I'L6 S 101 6 L'€6 696 ¥ 66 "PAY/N 3 0S -1
8001 6°L01 696 €L6 L°001 I'101 9° 101 €901 Vv'L6 ¥'86 201 €€01 UBIA
€e0l LOTI 9°66 666 9701 L €0l Yol 6601 866 001 8601 €901 *P3J/N S SL + UI[ELIdS - samo.LINy
€001 ['L01 896 696 1'101 866 €001 9601 ¥'96 9°L6 9001 S101 *P3J/N S 0S + UI[ELIdS -¢ w Agv-¢
y'1o1 1801 L6 9°L6 6101 201 '201 1’901 1'86 9°66 0°¢01 6°¢01 "PAY/N M SL T )
0°86 LS01 6'¢6 L'¥6 £'L6 $'86 ¥°'66 9°¢01 €66 796 7001 7’101 "PY/N 3 0S -1
01 0°601 866 L'86 7101 01 L201 €901 S001 9°86 €01 Lv01 UBIA
6'v01 6111 0°¢ol L101 0°¢0l Ly01 L’LOT 9011 6'S01 S0l 7’801 €601 *P3J/N S SL + UI[ELIdS - JseapL0Iq
S101 €801 L'86 9°L6 7101 L101 0°001 9°¢0l 7’86 §96 €001 9101 *P3J/N S 0S + UI[ELIdS -¢ IV -7
'e0l 0601 6001 866 9°Col 1'€01 yrol G801 L101 1'66 6501 6901 "PAJ/N B SL -T
£66 9901 996 §'S6 786 766 $°'86 201 196 6 8'86 6001 "PIJ/N 331 0S -1
766 €901 096 796 L'86 $°66 796 0201 76 1I'€6 796 1'86 UBIA
I'1o1 0°801 6°'L6 G'86 1’101 S 101 886 901 €16 996 L'66 €001 *P3J/N S SL + UI[eLdS -
L'86 G S0l 9°66 1'96 L'L6 L'86 v'se [ L'T6 816 1'S6 €96 "P3J/N 8 0§ + UI[eLIds -¢ [p 13V -1
1'001 8901 896 0°L6 £66 9001 L'L6 8101 Y6 £'¢6 8'86 00l "POY/N B SL -T
L6 L¥01 9°¢6 ['¥76 996 0°L6 S°€6 986 €16 9°06 ¥'16 866 "PAJ/N 331 0S -1
Suipeom  yidog, d N [0 3 oy d ‘ (V) spoyjou
P [onuo) puBH + Aqiaq jrdog, qd ueapy | Huo) :hﬂww »QHQQ qudog, qnda (9) vonezin.ady Sumog
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
80/L00T L0/900T

"SU0S®as 80/L00T PUe L0/900T UI SVA 071 3¢ (W) Jysy
yue[d uo SUONILIIUI YY) S [[M SE SJUIUWIIBII) [0.1JU0D PIIM JWOS PUL UONBZI[IJI] ‘SPOYIdowW SUIMOS Jo 39317 (ST) d1qel



SN SN ogqv

SN SN od

SN 88°0 0)4

SN £€9°0 av 19A3] %S 1 AS'T

$9°0 1S°0 o)

LS0 LE0 q

001 £6°0 \4

pSTE 8TV 60’1y 9S9€  TL'SE PO'EE  EPPY 9THY LU0V PT6E SHUSUI I [01)UOD PIIM JO SUBIA

Lb'6E | 0SVE  €8°€y  OL'Sy  L6LE  LELE | S8TY | €19 OvLiy  €TLY €€ 9I'Ib "PIJ/N 3 SL + Ul[eLIdS -
9L°9€ | 0TTE 0€0r  €10F  0T9E  L6VE | LV6E | €€€€  96Th  98°TH  €9'6€  9$°8¢ "POJ/N B 0S + WI[ELdS -€ | WOneZI[Id)
€I'8€ | LTEE €81y L6IY  0TLE  LE9E | LETF | 9€HE  9LSF  9SSH 980y  0€OF "PIJ/N 8 SL-T Jo suedp|
6€°SE | 0T0€  LI'6€ LS8 L8PE  LI'bE | SLLE | €L0¢  091¥ €Iy €08€  €6°9¢ "PAJ/N 81 0S -1
8S°LE | 09°T€  S8TF  06°0F 8L9€ 8L'SE | 9€0v | €TvE 8THF  0E€EP  SSOb  €L°6E UBIIA[
0L°6E | 0SFE  09Fy  08°€t  0TSE  09°LE | 89TF | 00LE  OI'LF  0T9Y  OLI¥  OFI¥ "PIJ/N 3 SL + Ul[eLIds - smo.Lny
88°9€ | 0TCE OLOY 066§  099¢  00SE | 90K | 00vE  00€y 0STH  OF Iy 066 "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
8T8 | 0S'€E  0STH  OLIF  OF'LE  0€9¢ | PTIP | 08vE  06Sy  0THy  OI'ly  0TOF "PIJ/N 8 SL -T :
9'SE | 0F0E 096§  0T8E  06vE  0THE | PLLE | 06'1€  OI'ly  0€0F  008€  OFLE "PAJ/N 81 0S -1
TS9€ | 89'IE  SI'6E  SSOF S09€ 8I'SE | 096E | €€€€ 86tk OFFp  86'8€  €€8€ UBIA|
8€'8€ | 0€€E  OI'ly  0TEP OVLE 069€ | 89°TF | 0€9¢ 08y 009% 0TIy 010 "PIJ/N 3 SL + Ul[eLIds - JSEIPEOIQ
08'SE | 0SI€  0I'SE  0T6E  06SE  0€He | 868 | 08C¢  0€Th OL'€h  0€£8E  08'LE "PIJ/N 3 0S + UIBLIdS -¢ Y -
9T'LE | ObTE  08°6E 09 1F  099¢  06'SE | 9TOF | 0TYE  OI'Sk 0SSt OF'6E  OI'6€ "PY/N B SL -T
POPE | 0S6C  09LE€  0TSE  0€HE  09°€E | 8VLE | 0006 OLI¥  OFTH  00LE  0€£9€ "PY/N 31 0S -1
TU8E | SEEE S8TY €8Iy S89E  0T9€ | €0'IF | SI'EE  SO9F €I'Sk  €I'lb  89°6€ ueBdA|
PEOr | 06SE  08St  OI'by  0€8€  09°LE | 0THF | 0I'SE  0€0S 0S6y OI'tk  00CTH "P3J/N 3 SL + ul[eLIds -
09°LE | 06C€  OI'CY  O€Iy  01'9¢  09'SE | 8T6E | 0TEE  09€y  OFTh  0T6E 008 "PIJ/N 3 0§ + UIBLIdS -¢ [ILIp GV -1
P8'8E | 06'€E  0TEY 09T  09°LE  069€ | TTF | OI've  0€8y  00LF  OI'TH  09°1¥ "POY/N B SL -T
80°9€ | 0L°0¢ 0€0r 0€6€ ObSE  OLbE | TO8E | 0€0€ 00Ty 091F  01'6€  OI'LE "POY/N 31 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME

(D) sjudWIIBII) [0IIU0D PIIAA

(D) sjudW)BII) [01IU0D PIIAA

80/L00T

L0/9007

SHUIU AL,

Se[J U0 SUOI)IBIIUI JIIY) S [[9M SE SJUIUIBII) [01JU0D PIIM JWOS PUE UONLZI[I)IIJ ‘SPOyIdul 3UIMos Jo 31331 (91) d1qe L

"SU0S®ds §0/L00T PUL L0/900T UI SV 07[ Ie (,u1) eaae jed|




SN LT'9 ogqv

SN 95°¢ ol
SN 80°€ oV
19°81 06°€ av [9AJ] % 18 AS'T
871 8L'1 o)
SL'0T ST'T q
9L€l €L1 v
PIST  S09T  I'8ST  68IT  90I¢C €891 L6bC 89vC 81t SIIC SHUDUI)EIT) [01JUOD PIIM JO SUBI\

L0sT ¥90¢ L06¢ €8¢ csee 8°LEC 9°IvT 8¢8I ¢eLe 0°€LT L'yve 0°S€T "P3J/N 8 SL + ul[eLids -
ve1c ['SLI evse £'est e 6°'10¢ 0°€IT 9°¢91 'Sy 8°0¥¢ 8'11¢ ¥'€0¢C "PIY/N 31 0S + UIBLIdS -€ uonezinIdy

Leet €981 €'L9¢ 099¢ 8'1¢€¢ 691¢ €LTT S9L1 ¢ese 6°CSC 0°Cec 8°1¢C¢ "PY/N B SL -T Jo sued]\
8661 9°LS1 L6TC 6'6CC 6561 6681 6'961 C0SI 6°LTC 9'0c¢ 9'861 .81 "PIY/N 3 0S -1
6'STC L6L1 y'L9T £'SST 6'91¢ v o1¢ 8'8I¢ 0'ILI $'6SC 9°IvT TLIT 9v0¢ UBIIA

L6yt €661 8¢6C I8¢ 9cec 8¢ L°LET 0¢8I I'8LC ¥'99¢ 09¢¢ Yyee *P3J/N 8 SL + ul[eLids -

807¢ L8LI £79¢ e1se L'T1¢ 6661 6'CIC 6891 £08¢C Yyed ¢Cle L'861 "P3J/N 8 0§ + ul[eLIds -¢ :Ww“.ﬂw_m
preet 981 9°SLT €9¢ £9C¢ 8VIC S'LTT I'8L1 $89¢ £ove 0°8¢¢C Lelt "POY/N B SL -T )

L661 SPSI 8'LEC evee 6961 681 0°L6l 9°¢Sl "1y £91¢ 6l L 18I "PAJ/N 331 0S -1

1'01¢ 0°891 0°S€T £1ST ¥ 10¢ 0°s61 1'01¢ £'SS1 | X144 ove S'LIT ¥°80¢ UBIA

$0€T 916l 9°¢9¢ I'VLC 8°€0¢ V'LIT 6°9¢1 EVLI £86¢ 6'L9C 9°sve ¢'8¢C "P3J/N 3 SL + ul[eLids - JseapL0Iq
97707 €861 €'LTT S S¥e Syl VL8] e0T 8yl ¥'LTT 9°8¢¢ ¥'€0¢C 861 "P3J/N 8 0§ + ul[eLIds -¢ WV -7
8'8I¢ VLI L1ve 979¢ L81C 961 6'91¢ LY91 £¢eed Sy 0°LCC 6vI1C "PAJ/N B SL -T

S'88I LYl ¢'s0¢ 8'CTC 881 I'6Ll £ €81 6'¢cel £L61 8°60¢ 8°¢o6l 6181 "PIY/N 3 0S -1

9°1¥T ¥ 961 1I'6L7 6°L9C £°8¢€7 §9TT T0€T S8LI $09¢ L'8ST L°0€T ST UBIA

8ILT ¥"8CC LTIE €v6c £69¢ yse 1°0s¢ L 06l £08¢ 8V8¢ §ese £re "P3J/N 3 SL + ul[eLIds -
6'veT 881 CTELT e9¢ V' 1€C €8I¢ 87T LeLl ¥'8S¢C £6vd L61¢ ['ere "PY/N B3I 0S + UIBLIdS -€ [P IYV -1

L'8¥T 6°L6l 98¢ CILT €0S¢ L6gc v LET L981 8°LST 8%9¢ '1vC L9¢C "POY/N B SL -T
I'T1¢ CILI LSve LTye €70¢ 8°¢ol £0I¢ 0°¢91 (14 8°GEC 9°60¢ 8°L6l "PAJ/N 331 0S -1
Surpaam  yidog, 10 3 ndog, (V) spoyjout
[onuo)y  ° : yidoy, Aquraq UIpaIm + yidoy, Aqrq (9) uoneziniog
UBIA pueH + AquQq uedpy | Huo) puen  Aqiog Suimog
(D) sjudWIBII) [01IU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
80/L00T L0/900T

"SU0S®as 80/L00T PUE L0/900T UI SVA 071 I (;W/3) SIABI] JO JYSIOM
AP U0 SUOI}ILII)UI JIOY) S [[9M SE SJUIUWIBII) [0.1JU0D PIIM JWOS PUL UONRZI[IIIJ ‘SPOYIOW SUIMOS JO 319317 (L1) dIqel



6v91 €01 o4qv

6 209 ol
sT'8 ws oV
6€'L 89°¢ av [9AJ] % 18 AS'T
9L'Y 10°€ o)
LT €17 q
L8'L s v
T0SY  LL99 SSS9  SSPS  0°9TS 6S0v  L¥9 1619 L9IS  9°L0S SHUGUIEIL) [01)UOD PIIM_ JO SUBIIN

y'LT9 yoy 0¢vL LTL L'L6S 8VLS 0°¢€6S 9°8vY 6169 9°889 0°9LS £€9¢ *P3J/N B SL + UI[eLds -
LISS oLey ¥059 €1¢9 0°6CS 60IS £'STS 0°C6¢ 6'809 6509 §Tes 696¥ *PIY/N 331 0S + UIBLIdS -€ uonezinIdy

L'16S ['8SY 869 169 8696 [42%% 8IsS v oly £8¢9 £8¢9 9°9vS v6ls "PY/N B SL -T Jo suBdy
£'S0S 'l £6LS 1'CLS 9'68Y 'Ly vy oLy 7'99¢ 9658 9°¢vs 9 19¢v 905y "PIY/N 3 0S -1
EvLS 0°LSY €089 £¢59 0'1ISsS 8'6Cs 'ovs 0°S6¢ €879 9°S19 S 0vs IS UBIA

£'0¢9 0°06v €9SL 9°1CL €109 C6LS 009 cevy 169 89 1'86¢ €8¢ *P3J/N 8 SL + ul[eLids -

9SS | vhSy 9699  S6€9  1'TCs  9€IS | LOES | SILE  S0T9 8809  L'SES  GCIS | PONN M 0S + uneLas - ur oyt
LT09 | 89y €80L 0969 0L8S  TESS | 0SS | 6€lr  68E9  90€9  1T9S  £6TS PN B SL T .

€Y0S | LPIy  0USS 0SS  LO6k  TELy | SPLP | SUSE  1T9S  LSES 69 ILSH "PAY/N B 05 -1

0TPS | S0t 6129 8v9  TSIS  IB0S | LIS | 600F  9%6s  THI9  b66r  €OLF N

FI6S | 8890y  CL89  I'C0L  L¥SS  9ThS | L'S9S | CHEr  GvS9 8189 96CS (TS | PUNDMSLAWEERSH | oo
PSIS | 0WOF  LT09  TLZ9  TT0S  LO6F | €905 | 9°€6E  0°S8S  TO09  TE6h LSt | PN BN 0S + WIEMIS - s
€995 | €17y  TLSY €689 TSES 8IS | VEES | 9l0r €TI0 SLEY  p9TS 168 "POY/N B SL T

£S8F | LLSE  COPS  TSLS 889y vhSh | LT | b 09TS  OLES  €8py  Teh "POY/N B3 08 -1

065 | 62y T'IOL  6%99  €0LS  ThbS | TESS | LTy TIS9  SLT9  TOBS  £5CS [N

8099 L €Ts 9°¢8L 6'LSL I'v€9 L7209 I'S19 S89% 9°6CL L€69 £009 9°¢8¢ "P3J/N 3 SL + ul[eLIds -
0°0LS 9y 6'8L9 LTY LC9¢ G'8¢CS L'8¢ES 601y 8079 8809 L'SES LIS "PIY/N B3I 0S + UIBLIdS -€ [P IYV -1

L'S09 y8y ['6CL €689 TSLS 6°0SS 0°L9S 8'¢cey L'€99 7'9v9 1SS L6gS "POY/N B SL -T
9Ts 60ey L 019 C'S8S €605 8'v6¥ 6’16V SELE L 06S 19§ SELY S 09% "PAJ/N 331 0S -1
Surpaam  yidog, 10 3 ndog, (V) spoyjout
[onuo)y  ° : yidoy, Aquraq UIpaIm + yidoy, Aqrq (9) uoneziniog
UBIA pueH + AquQq uedpy | Huo) puen  Aqiog Suimog
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
80/L00T L0/900T

"SU0seds 80/L00T Pue L0/900T Ul SVA 071 & (,u1/3) surd)s Jo 3ysrom
AIP UO SUOTIILINUI 1Y) SB [[9M SB SJUIUWIBII) [0IJU0D PIIM JWOS PUE UOT)BZI[I)IdJ ‘SPOYIdun UIMos Jo 333137 (81) dIqeL



SN 0811 24V
09°9¢ 189 o4
S0°€T 06°S IV
SN L8V av [PA9] %S 1e dS'1
0€°€T |8 44 J
¥9°C1 18°C d
95°0¢ 86'v A\
S1€9 876 L'€16 yy9L L9¢EL I'vLS V'yL8 6°S98 S'8pL VolL SJUdUIIB.I) [01JU0D PIIM JO SUBIJA
1'8L8 900L L€e0l  ¥OI0I  67CE8 9°CI8 9'v¢€8 V' 1€9 ['¥96 9196 L0T8 £86L *PAY/N 8] SL + UI[BLIdS -
T'ILL 1’219 L¥06 988 SIvL 8CIL T8¢EL 9°6S¢ [A%%] L9Y8 EVEL £00L "P3J/N 8 0§ + ur[eLIds -¢ uonezIm.j
£'SC8 v ¥9 §°696 9°LS6 9°L6L 1'19L I'6LL 6'C6S G168 7’168 98LL I'IvL "PAY/N B SL T JO suBd\
1I'SOL L89S 0°608 1208 G689 1099 TEL9 91§ S L3L €Y9L <099 L'LE9 "PAY/N 3 0S -1
008 L'9€9 L'LY6 9°806 6°'L9L TOvL 6'8SL 0°99S 8°L88 LSS 9°LSL 8'STL UBIA
0°088 €689 1'0S0I 87T00I 69¢8 0128 6°LE8 979 £696 9056 | 4% L'808 *P3J/N S SL + UI[ELIdS - samo.LINy
9°LLL ['€€9 6'1¢6 8068 8°¢eL SElIL 9°evL A2 I'TL8 ers 60SL 9°CIL *P3J/N S 0S + UI[ELIdS -¢ w Agv-¢
1'9¢8 07559 686 €096 €el8 0°'89L STI8L 0°26S ¥'L06 6'6L8 1'o6L 0erL "PAY/N M SL T )
0'v0L C'69S 8'vC8 €'08L 9°L89 1'859 SIL9 1'S0S 7'¢08 0°SSL €659 8'8¢9 "PY/N 3 0S -1
1"TSL ¥°88S 8958 L'668 9°91L 1669 I"LTL 79SS 9°€T8 LA£%] 891L 9'v89 UBIA
9178 099 8'CS6 C9L6 G'8SL 0°09L 9°70L $'809 cele LSS6 TSLL £09L *P3J/N S SL + UI[eLdS - JseapL0Iq
0°8TL €798 0°0¢8 L'TLS L969 1'8L9 €°60L 8IS ¥'CI8 8'8¢8 9969 1'859 *P3J/N S 0S + UI[ELIdS -¢ IV -7
I'S8L 1°96S 6'868 6156 6°¢SL LyCL €0SL £99¢ 918 €788 PeSL 0'0L "PAJ/N B SL -T
8°€L9 6'7ES S'SvL 0°'86L LS9 G'€e9 1'9%9 0805 € ECL 8°01L 1'2v9 1919 "PIJ/N 331 0S -1
1432 €699 1'086 8°7¢€6 L'808 L'OLL €€8L 7009 L'T16 7988 6'0LL L'LyL UBIA
9°7¢6 ['cSL  €8601 TTSOT €06 6968 €598 7659 66001  S'8L6 8°CS8 6'SC8 *P3J/N S SL + UI[eLdS -
8708 8019 1756 ¥°068 I'v6L 891L S19L 9°¥8¢ T6L8 1'868 P'SSL £0¢L "P3J/N 8 0§ + UI[eLIds -¢ MLPp 1BV -1
Sys8 ['C89  L'€Iol  S°096 G'6T8 9°06L y'v08 §029 S1C6 Cl16 £CoL VOLL "POY/N B SL -T
E£LEL 17209 7968 6'LT8 911L 9889 0L G'9¢es 0'9¢8 0°L6L 1'€89 £'859 "PAJ/N 331 0S -1
Suipeom  yidog, d N [0 3 oy d ‘ (V) spoyjou
P [onuo) puBH + Aqiaq jrdog, qd weopy | Huoy :hﬂww »awea qudog, qnda (9) vonezin.ady Sumog
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
80/L00T L0/900T

€310} U0 SUOI}ILIIUI 1Y) S [[9M SB SJUIUIIBII) [0.1JUO0D PIIM JWOS PUL UONRZI[IIIJ ‘SpoyIowt SUImos Jo 319357 (61) 2Iqel.

"SUoseds §0/L00T Pue L0/900T U SVA 071 e (,wi/3) syuepd jo yysom A1p




MIds WO SUONIL.IIUI A1) SE [[9M SB SYUIUWIIBIA) [01JUO0D PIIM JWIOS PUE UOHBZI[IIIIJ ‘SPOY)dwl SUIMOS JO 351 (17) dIqel

"Su0seas g007/L00T PUE L00T/900T U (W) {Suoy

SN SN 249V
SN vl 911
SO°'T 66°0 0\
SN SN av [9A3] %S 18 dS'1
09°0 LSO D
1L°0 IL°0 qa
LT0 w0 A\
€CPIT 107201  €9°701  8L°SOT 987901 9S°€IT  98°T01 LO'EOT  S9°SOL 90901 SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
P8°80L | LSOIT L9VOL  LESOL  €€801 LTO60L | TT60L | L8'SIT 06'SOT €SSOI 06801 06601 *PAY/N S SL + UIeLIdS -
CL'SOL | 06°CTT  OF'I0T  O08'T0OI  OI'SOT  OF'90T | 8L°SOL | 06'CIT  €9°T01T L6COI  €TSOT  LI'SOI "PAY/N 8 0§ + UI[BLIdS -¢ uonezI.Iaj
16901 | €6'FI1T 0901 0S€0l  LI'SOT  LELOT | 6F°90L | OV’ PIT  LP'€OL  09°€Ol 0SSOI LP'SOI "PIY/N S SL -T JO sued\
EL'EOL | OS'TIT  LE66 €8°66  €S°€0l OV ¥01 | LV'E0T | LO'TII €r'66  LI'O0T L6°CO1  TLCO0I *P3J/N 3 0S -1
SP90L | €€HPIT  00°T0T  S6°T0L 00901  S6°901 | ¥T°901 | €€°€IT  SI'TOI €SSOI S9'901  +S°SOL UBIJAl
78801 | 0L91T 08%0I 0SSOI 0OI'80I 00601 | #¥'60L | OT9IT 09%0T 08SOl OI'0OIT O0SOII "PAY/N S SL + UleLIdS - S0y
96'SOT | 08°CIT OL'TOL 0TCOI OF'SOT  0L90T | 00°90T | OSTIT 06COI 06°€OT 08901 06€0I *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
0TLOT | 0S'STT  0€C0l  OI'+0T 09901 O0S°LOT | 09°901 | OF'vI1 OI°¢cOl  0CTHOI OI'LOT OTHOI "PAY/N 8 SL -T )
08°€0L | OC'ITT  0T66 0000I 06°€OT 09%01 | €6°TOL | OCOIT  0I'86  0T00I 09°C01 LS €01 *PAY/N 8 0S -1
OF°'LOT | OF'SIT  €T'HPOL  €€€0T  €F°901  €L°LOT | 86°90L | 06'FVIT SOHOL  S8TOL  SO90T SO°LOT UL
PO'OLT | 00°8TT  0OL90T 0L'SOT 0S601 O0€OIT | PI°OLL | OC'LIT 0€LOT 0T90I 0S601 OV OII *PAY/N S SL + UleLIdS - JsEIpEOIq
89901 | OI'SIT OF'€Ol 0€T0T 0¢€SOl  O0€LOT | TSI0L | OLYIT 00°€OT  06°COL 0£SOT  0L901 "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
080T | 0CT9IT 0TSOI  OL+¥0T 0CT901 OI'80T | 00°LOL | O0¢'SIT  O¥HOT OI'€E0l  OI'SOT  OI'LOI "PIY/N S SL -T
89401 | 0C'CIT OTIOI 09°00I OI't0l 0TSOT | 9THOL | 0¢'CIT  O0S'I0T  0T66 0cHv0l 00401 *P3J/N 3 0S -1
90°S0T | S6'TIT 0666 09°T0L €6'¥0I 06°SOL | 0S'SOL | SY'TIT  SET0L  €8°T0L STHOL  09°SO1 UBIA
99°L0T | 00'STT 0SC0I 06+01 OV LOT 0SSOI | 80°80L | OI'FIT 08°SOL 09v01 OI'LOT  08°80I "P3Y/N 3 SL + uIeLds -
SPOL | 08°CII 0I'66 06001 09%0I 0CT'SOL | ¢8¥OL | OS'TIT 00COL OI'COT 09°¢€0l 0601 "PAY/N 8 0§ + UI[BLIdS -¢ p 19V -1
PESOL | OI'CIT  0€001 OLTIOT OI'SOL  0S90T | 98°SOL | 0S'CIT  06'COT  0S°€0l  0¢Hv0Ol  OI'SOI "PAY/N SV SL -T
0L20T | 06011 0L'L6 0686  09°COT  Ov'€0l | TTEOL | OL'OTT  0L'8  OI'TOl  00°COT 09°¢€0I *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq ——LLLe wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
8007/L00T L002/900T

yue[d uo SUONILIIUI JIIY) S [[M SE SJUIUWIBII) [0.1JU0D PIIM JWOS PUE UONBZI[IIIJ ‘SPoyIow SUImos Jo 319357 (07) A1qeL

"SU0SLIS 8007/L00T PUB LOOT/900T UI ISdATeY Je (UD) JY3ay




SN €70 oqv

SN €1°0 od

SN 110 oV

SN 01°0 av 9AJ] %S 38 AS'T

170 L0°0 o)

I€°0 90°0 q

87°0 90°0 \%

IT0I  €SIT €PIT S80I 19701 986  69'IT  09'IT 6901  1¥°01 SIUBWIIEII) [01)UOD PIIM JO SUBIA

6V'IT | LLO1  0TTI  LOTL  €€I1  LOIL | S8E€TII | 08T01 LbTI  9TCTL 6111  €L01 "PIJ/N 3 SL + Ul[eLIds -
LLOT | €001  €C€I1  LTIT  €L01  0SOl | 80T | 6,6  OvIl 8Tl 0SOI  TEOI "POY/N B 0§ + WI[ELdS -€ | WonezI[Id)
LOIT | €P°01 €911 LSTIT  00'1L  €L0I | 96'0T | 666  SLII  €L11  8L0I €501 "PIJ/N 8 SL -T Jo suedp|
LEOT | 096  L601 €801 €0l €10l | 8€0T | L£6  €I'IT €011 1€0l €001 "PAJ/N 81 0S -1
STIT | €901  €6'IT  SOIT  €I'IT €60L | 60°TL | I¥0L  06IT  SOIT €80  89°0I uBdA|
I | oI 0LTI  0STI  OSTII  O€TII | 6STIE | €901  06CI 0TTI  OTII 0011 "PIJ/N 3 SL + Ul[eLIds - smomy
TUIL | 0S01  OL 1T OFIT  OI'Il 0601 | L6OL | 0SOI 0911  OFII  OLO0I €901 "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
OF'IL | 0801  OI'CI  O8IT  O€Il 00Tl | 9U'IL | 00l 0611 0611 0601  0L0I "PAJ/N 8 SL -T ’
99°0T | 0101 0TIl 060l 0901 0SOI | 990I | 0101 OCTIT OI'Il  0S0l  OFOI "PAJ/N 81 0S -1
$9'0I | €86 SOIT  STII  89°0L SEOI | SSOI | €¥'6  €CIT  #pII  €S0I  IL0I uBdA|
9I'IT | 0€0l 0911  08II 0TIl 0601 | 90°TI 66 L6TT  €TTT 0601  0€0I "P3J/N 3 SL + ul[eLIds - JsEapEoIq
TS0 | 0L6 0601  OTIT 0901 0TOI | 8€OI | €€6 0601 €TIT  OF0I €001 "PIJ/N 3 0S + UIBLIdS -¢ Wy -
8L°0L | 0101  OI'IT  OFIT 080l 0SOI | 80T | €96 €Il 0STII €901  0£0I "PY/N B SL -T
80°0L | 0T6 0901 0L0I 010l 086 | LOOL | .88 0LOI 0801 0CTOl 086 "PY/N 31 0S -1
0601 | SI'0I €9°IT  S8E€TII  SLOL SSOI | 160I | €6 9611 [ILIL  TLOL  €¥0I uBdA|
8F'IL | 0601  0€TI 0611  OSIl 00Tl | ISTE | 0€01  €STI  €€T1  L¥IT 0601 "PIJ/N 3 SL + ul[eLIds -p
89°0L | 066  OFII  OCTII 0SOI  ObOl | 69°0L | €56  OLTII  OSTII  OF0I  0€0I "PJ/N 3 0§ + UIBLIdS -¢ [ILp GV -]
OF'IL | OF'01  OLTT  O0STII 0601  0LO0I | SOIL | €66  OI'CTI O8Il 0801 0901 "POY/N B SL -T
860 | 0S6  OI'Il 0601 0€0l 010l | 6€0I | €I'6 OSTII 0TIl TTOI 066 "PY/N 31 0S -1
ueopy | 10100 wwm..wma +xMMN%a idoy,  Aqunq ——LLLe wwmwma me%m oy, Aqnq (g) uonezinady QWNWNMME

(D) sjudUIIBII) [0IIU0D PIIAA

(D) sjudUIIBII) [0IIU0D PIIAA

8007/L00T

L007/9007

SHUIU AL,




SN SN oqv

SN SN od

SN €0 oV

SN w0 av [9AJ] % 38 AS'T

L¥'0 61°0 0)

9¢€°0 €1°0 q

SN 91°0 \%

1961 €TIT  TCIT €907  TH0T LE6L  EI'IT  L6'0T 0T  SI'0T SHUSUI I [01)UOD PIIM JO SUBIA

LUIT | LOOT  L81T  €81C LI'IC  060C | I80T | LS61  OLIC €FIT 080T  €S0C "PIJ/N 3 SL + Ul[eLIdS -
IS0T | €561  €I'IC  LOIT  0S0T  €€0T | 8T0T | 9¢61  060C €L0T  1€0T 0102 "POJ/N B 0S + WI[ELdS -€ | WOneZI[Id)
€L°0T | 0L61  €VIT  LEIT  0L°0T  €¥0T | SSOT | €v6l  €€IT 0CTIT  LS0T  €T0T "PIJ/N 8 SL-T Jo suedp|
1107 | €161 L90T  090T €10C  000C | 6661 | €I'61  LSOT  0S0T  000T  €L61 "PAJ/N 81 0S -1
1907 | 8961 8TIT OI'IC  8S0T 0b0T | I€0T | OF'6I €I'IT 8807 SI0T  86°61 UBIA]
OI'IZ | 010z 081 OLIZ OI'lc 080T | #80T | 0961 061C 0SIT 0L0T  0S0T "PIJ/N 3 SL + Ul[eLIds - smo.Lny
TS0T | OL°61  OI'IT  060C 0S0C  0b0T | #I°0T | Ov'61 080T 090C 000C 0661 "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
pL'OT | OL'61  0SIT  O€IT  0L0C 0S0CT | T¥0T | 0S61  OFIT  010C 010 000T "PIJ/N 8 SL -T ’
90°0T | 0T61  0L0T 0S0CT 000C 0661 | T86L | 0I'61 00T 0€0T 0861  0S61 "PAJ/N 81 0S -1
pE0T | 8€6I 080T 00ICT 8€0T SI'0T | 97707 | LE6I  €L0T 8807 8T0T S0°0T uedA|
001 | 0661 091 OLIT 001C 080T | #S0T | 0S61  OI'IC 01T  0S0T  0€£0T "PIJ/N 3 SL + ul[eLIds - JSEIPEOIQ
810 | 061  090C 080T 0€0C  000C | TTOT | LE6I  090T OLOT  €20T  000T "PIJ/N 3 0S + UIBLIdS -¢ Y -
0F'0T | 0561  060C OI'lc  0b0T  01°0C | 0€0T | Ov'61  060C 001C 0£0T  01°0T "PY/N B SL -T
8L°61 | 0681 010 0b0Z 0861 0L61 | 866L | 0T61 00T 0S0T 010 086l "PY/N 31 0S -1
v6'07 | 8L°'61 SL'IT  SSIT  €6'0T  0L0T | L90T | SE€6I €SIC SI'IT €807  ¢F0C ueBdA|
OF'IT | 00T 0TTC 0I'Cc  OvIc  O0I'Ic | #0°IT | 0961 0ICTC 0SIT 0CTIT 080T "P3J/N 3 SL + ul[eLIds -
¥8°0T | OL°61  OLIT 0SIT  0L0T 090C | 080T | 0€61 0€IT 060C 0L0T 0£0T "PIJ/N 3 0§ + UIBLIdS -¢ [ILIp GV -1
PO'IT | 0661  061C  OLIT 001C  0L0CT | T60T | Ov'6l  OLIT 0SIT  €0°1C  0L0T "POY/N B SL -T
8%°07 | 0c61 0TIT 060C 090T 0b0T | 910T | 0I'61 001  0L0CT 010 0661 "POY/N 31 0S -1
ueapy | 10100 wwmwma +v_m“wwa oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWN__,M.MME

(D) sjudWIBII) [01IU0D PIIAA

(D) sjudW)BII) [01IU0D PIIAA

8007/L00T

L002/9007

SHUIU AL,

U0 SUONIRIIIUI 1Y) SB [[9M SE SJUIUW)BII) [01JU0I PIIM JUWIOS PUEB UONBZI[I)IJJ ‘SPoyIdaul SUImMos Jo 313317 (77) 21qe L

"Su0Seas §007/L00T PUE L00T/9007 Ul Mids/s)dayids jo Idpqunu




SN €70 0104
(4 N) (4 N) 911
o o 0\
SN €0 av [9A3] %S 18 dS'1
L0°0 L00 D
80°0 90°0 qa
80°0 €0°0 A\
5 34 8¢°¢ ree L9°C 19°C 1344 €e'¢ ST¢ 9L°C 0L°T SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
€I°¢ 9¢'C LL'E vLE 8'C SL'T 14 Y 8¢°C 65°¢ 9¢°¢ 0 £€6'C *PAY/N S SL + UIeLIdS -
8°C €7 LTE 9C'¢ 9T 09°C <8°C 8¢'C 6C'¢ e 0L'C ¥9°C "PAY/N 8 0§ + UI[BLIdS -¢ uonezinIaj
06°C 9¢'C e LEE 69°C 9T 86'C 6v'C e ov'e 8L'C I8°C "PIY/N S SL -T JO SUBdN
£€9°C SI'C 90°¢ 86'C 0$'C ST 19°C LTT c0°¢ 18°C [4X4 (444 *P3J/N 3 0S -1
10°¢€ 9T 9°¢ (43 SL'T 69°C 90°¢ 8S°C 19°¢ Sh'e 98°C 8L'T UBIJAl
97°¢ €L'T l6°¢ 8¢ L6°C ¥87°C 9¢°¢ 18°¢C L0V oL’e 0C'¢ €0°¢ "PAY/N S SL + UleLIdS - S0y
L6°T Iv'C LS'E 6v°'¢ IL'¢C 69°C 66'C €S'C LS'E ov'¢ €L'T 0L'C *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
1IN 9T L9°¢ 19°¢ SL'T IL'¢C LT'E 89°C LL'E oL¢ L8'T €8'C "PAY/N 8 SL -T )
SL'T Y4 LTE SI'e LS'T €S'C LT 0€'C €0'¢ 00°¢ £€9'C LS'T *PAY/N 8 0S -1
Lt YT Ire ] Y LS'T (404 9L°T | K54 60°¢ ] Y 9T 09°C UL
66°C 8Y'C €6'¢ €9°¢ 69°C £€9°C L6°T or'c €Ce LY'¢ 06'C €8'C *PAY/N S SL + UleLIdS - JsEIpEOIq
99°C 61°'C 96'C LO'E 9¢°C 16°¢C €L°T LTT LOE ere €9'C €S'C "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
9L°C 9T'C LT'E 1c¢ 19°C 4 08°C €e'C ere LT'E 09°C LL'T "PIY/N S SL -T
8¥°C 10°C LL'T 18°C €r'e 6€°C ST €C'C €6'C L6'C €e'C LTT *P3J/N 3 0S -1
88°C | 4 4 we (4% 89°C 9T 98°C (1] 44 8T'¢ Ire 6L°C Lt UBIA
14 Y 8Y'C L8'¢E 9L'¢ 18°C LL'T 80°¢ €S'C LY'¢ 0S¢ L6'C €6'C "P3Y/N 3 SL + uIerds -
8T €e'C 8T'¢ €Ce L9°C 09°'C €8°C €e'C €Ce ere €L'T 0L'C "PAY/N 8 0§ + UI[BLIdS -¢ p 19V -1
68°C LET 6€°¢ 0¢'e LT 89°C L6°C LY'C €e'e €e'e L8'T €8'C "PAY/N SV SL -T
$9°C 61°'C er'e 86'C 16°¢C €r'C LS'T LTT (153 LY'T 09°C €r'C *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
8007/L00T L002/900T

IYIds U0 SUONILINUI JIIY) SE [[9M SB SHUIUWIILII) [0.1JUO0D PIIM JUWOS PUL UONRZI[IIIJ ‘SPoyIow SUIMos Jo 39357 (£7) d1qel

"SU0SLIs 8007/L00T PUB LO0T/900T U! (3) y31oMm




SN 0S'T gV

SN L80 od

SN SL'0 0)4

SN 950 av 19A3] %S 1 AS'T

80 €0 o)

97°0 €0 q

8L°0 170 \%

009€ €I'Lk  IS9v 89’1y  ITOF 809€ I9Ly 859y SLIF  T6°0F SHUSUI I [01)UOD PIIM JO SUBIA

€L'SK | 0S6€  09°1S  0€0S  OF¥y  L8TH | SI'Sh | 0I'SE  €I'CS  €88F  LS€h  OI'Eh "PIJ/N 3 SL + Ul[eLIdS -
8S'IF | €9°S€  0T9Y  €LSK  €60F  OF6E | S8TP | OLSE €19 L6SY €'l €E0F "P3J/N 3 0§ + UIBLIdS -¢ uoneZINIdY
WEY | 0L'9E  06'Ly  LELY  0STH  €8°0F | VOEF | 099¢  €9Ly  €TLY  OYTh  €€T¥ "POY/N B SL -T Jo suedp|
68'8€ | LI'CE €8T  €9TH  LO6E  ELLE | TEOF | 06°€E €SYP  LTHP  000v  16'8€ "PAJ/N 81 0S -1
0STh | 8T°9€  €¥Lb  009F O08IF 860v | CL'€Y | €I'LE SI0S S8LV SOTY OVt UBIA]
8I'0F | 096€ 08CS 0L0S OL'by OLSY | 99y | 01'66  0€LS 010S 0SSy 08T "PIJ/N 3 SL + Ul[eLIds - smo.Lny
9TI¥ | 009€ 0TSy Otk OU'ly  06'6€ | TTEP | 069¢  OF'8y  08Ly 081y  0CTIb "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
9’ey | Ob’LE OISy  OI'LF 09Tk  OICh | ¥O'VP | 06LE  0S6y  OL'8 09Ty  0S'IY "PIJ/N 8 SL -T :
80°6€ | 01'CE  09¢y 01Ty  Ob6E  0T8E | ¥O'IF | 09vE  Ov'Sy  08vy  0€0F 010 "PAJ/N 81 0S -1
160 | SL'YE SOtk  SL'S 090 8L8E | vEIF | €LFE  06Fr 8ESK  EI'IF  8SOF UBIA|
8THY | 088 08 O0I'6F 06€y OFIv | OL'€P | 0TLE 06Ly 0TSy  OLTh  0STH "PIJ/N 3 SL + Ul[eLIds - JSEIPEOIQ
0F'0v | 00FE  OL¥Y  06St  0€6€  0I'SE | PLOF | 0SHE  OLESy  OStvy  OLOF  O€OF "PIJ/N 3 0S + UIBLIdS -¢ Y -
8TIV | OLFE  OL'SY  0€9r 001y  OLSE | ¥9°IF | 0SvE  0€Sy 0SSy 081y Ol "PY/N B SL -T
99°'LE | 0SI€ 000y OLIF 0T8E  069¢ | 6T6€ | 0LT€ OLTH 0€€h  0€68  €F'8¢ "PY/N 31 0S -1
ISEh | 86'9€  SE€6b  8LLY  €9°TF 880V | TL'TY | 8€9€  8LLF 0S99 SI'Th  8LOV UBIA]
pL'OY | 01OV  08°€S OI'IS 0TSt 0Scy | 8I'Sk | 008¢  0TIS 0T8F 0SSty 00t "P3J/N 3 SL + ul[eLIds -
80°€y | 069¢ OL'SY 0TLY OvTy  0TOF | 09Ik | OLSE  0€9%  09Sh  060v  0S6€ "PIJ/N 3 0§ + UIBLIdS -¢ [ILIp GV -]
Py | 008 066v  OL'SY 0€cy  OL Iy | bVeb | Ov'LE OISy 0SLy  08Th  OFI¥ "POY/N B SL -T
T6'6E | 067€ 067  OI'by  096€  01'SE | #90F | Ov'vE 0SSy OLvy  OFOb  0T8E "POY/N 31 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME

(D) sjudWIIBII) [0IIU0D PIIAA

(D) sjudW)BII) [01IU0D PIIAA

8007/L00T

L002/9007

SHUIU AL,

U0 SUONIRIIIUI 1Y) SB [[9M SE SJUIUW)BII) [01JU0I PIIM JUWIOS PUEB UONBZI[I)IJJ ‘SPoyaul SuImos Jo 3133 ($7) d1qe L

"Su0seas §007/L00T PUE L00T/900¢ Ul M ids/suress jo saquinu




SN SN 0104
SN SN od
SN S0°0 0\
SN S0°0 av [9A3] %S 18 dS'1
S0°0 €0°0 D
S0°0 €0°0 qa
S0°0 ¥0°0 A\
Ly'1 11'e 01°¢ 8’1 081 19°1 LTT €T S6°1L 061 SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
L6°1 091 €T €T 68°1 88'1 11r'e oL'1 6¢£°C 9¢'C 80°C ¥0°'C *PAY/N S SL + UIeLIdS -
€8°1 vl L0'C LOC 181 8L'1 96°1 LS'T €T 0C'C 6’1 98'1 "PAY/N 8 0§ + UI[BLIdS -¢ uonezinIaj
68’1 6tv'1 91'C 144 ¢8'1 (43! (414 091 0€'¢C 9C'C 86°1 S6'1 "PIY/N S SL -T JO SUBdN
9L°1 9¢'1 66'1 L6'1 SL'T L1 88’1 SS'l SI'C [4%4 781 SL'1 *P3J/N 3 0S -1
£€6°1 €S°1 17T 91°C 88’1 8’1 (44 99°1 1444 LET 60°C 0T UBIA
€0°C 691 1€7¢ 8CT'C L6'1 4! 8T°C S 9¢°C €S'C 8T'C 0C'C "PAY/N S SL + UleLIdS - S0y
68’1 8’1 L1'C €1'e 98°1 €8'1 L0°C 8¢'1 €r'e [4%4 €0'C 66'1 *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
96’1 9¢'1 9T'C 61°'C 6’1 88'1 13 A4 €91 6v'C LET 0I'C L0'C "PAY/N 8 SL -T )
81 8¢'1 60°'C 0T SL'T YL'T 86°1 LS'T 8T'C 9C'C 96'1 €81 *PAY/N 8 0S -1
6Ll w1 86°1 0T SL°1 SL'T 68’1 9¢°1 3 A4 SI°C £€8°1 6L’1 UL
06’1 €Sl €1'e L1'C 981 181 96°1 091 81'C €CC 061 681 *PAY/N S SL + UleLIdS - JsEIpEOIq
SL'T 6¢'1 6’1 L6'1 SL'T L1 98°1 9¢°1 60°'C €1'e 181 €Ll "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
8’1 el ¥0°'C LO'C 6L'1 LL'T €6°1 LS'T LT'T 61°C L8'1 S "PIY/N S SL -T
89°1 Pel 8’1 S8l L1 L9'1 18°1 [4N! 80°C S0'¢C [ L9'1 *P3J/N 3 0S -1
88’1 LV'1 91°C 14 4 s8I 181 L6°'1 09°'1 €T 8I°C S6°'1 68’1 UBIA
86°L LS'T 9T'C Y4 €61 061 60°C ¥9°'1 w'e 1€¢ S0'¢C 0'¢C "P3Y/N 3 SL + uIerds -
S8l Sl €1'e 0I'C 181 LL'T v6’lL 8¢'1 81'C SI'e €61 S8l "PAY/N 8 0§ + UI[BLIdS -¢ p 19V -1
06°L 67’1 81'C 91'C S 181 66’1 19°'1 €T 17T L6'1 ¥6'1 "PIY/N S SL -T
08’1 LE'T S0'¢C €0'C 6L'1 9Ll 98°1 9¢'1 0I'C 90°'C €81 SL'1 *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
8007/L00T L002/900T

UIRIS U0 SUONIRIIIUI 1Y) SE [[9M SE SJUIUW)BII) [0JU0I PIIM JUWIOS PUEB UONBZI[I)IIJ ‘SPOYIdaul SUImos Jo 3133137 (S7) dIqe L

"SU0S©Is 8007/L00T PUe L00T/900T Ul d¥ids/(3) 3ysrom




SN SN gV
SN SN od
SN SN 0)4
SN SN av 19A3] %S 1 AS'T
0871 88 o)
8TTI S8'8 q
£€°01 08°ST \%
96T  T6'98F 00°9LF  0S'SOF  00°06€ €8'I7€  I8'S6F €O'¥8F 6STEY  $6'9IF SHUSUI I [01)UOD PIIM JO SUBIA
LTTPY | L9°6TE  €CLIS O00'TIS L9SEv  LOLIY | LV'SSP | T1°0VE  0000€S  00FIS 00CSH TTIvh "PIJ/N 3 SL + UI[eLIdS -
€SSOV | L9°98T 00'I8F 00'LLF 00°66€ 00F8E | TH6Ir | 11°€EC  vH'68y 8LT8Y L9y II'ElY "P3J/N 3 0§ + UIBLIdS -¢ uoneZINIdY
L8OTK | €€7€0E  L9S6Y L906V L9VIY 00°66€ | LULEY | 00°LTE  00°10S 68°S6v TTObY  TTTTY "POY/N B SL -T Jo suedp|
0T'SLE | 0099T  L9'TSY  €€'STH  L9TLE  €E6SE | 866 | 11'L8T 8LTOY v¥eby L9VIy  TTI6E "PAJ/N 81 0S -1
SO'TIY | ST66T SLO6F STUSLY STSOb SL'O8E | LS'OEk | T6'LIE 8S66v €€98y STIEP SLTIF UBIIA[
00°LEY | 00'PEE  00°TIS 00C0S 000y 00°LOY | €ETISK | €86 €€€TS  €CEIS  L99bF  00tED "PIJ/N 3 SL + Ul[eLIds - smo.Lny
00°L0F | 0006 00°88F 00vLY 0066 00F8E | 0TLIF | 00°CIE  0010S €CL8y €€9TF  €€80F "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
00'IZF | 00°€0E 00667 00°L8y 0081y 0086€ | €E8EY | 067 00°TIS 0066 00SEy L9LIY "PIJ/N 8 SL -T :
0T°€8€ | 00°0LC  00F9F 00°0SF 00FLE 00°8SE | 0900y | €167 00°€9% L9Sky  00LIF 00 16€ "PAJ/N 81 0S -1
0€°L6€ | 0S°08T 0S'SSF ST99% ST'66E 00°S8E | TEEIF | STEIE 0S€9% SL'L9Y  LI9IF  T6°SOF UBIA|
07°6TF | 0060 00F8F 00L6F 008Ey 0081y | 8FEP | 0061 €Ev8y €€96F 00 Ivy  €C€Eh "PIJ/N 3 SL + ul[eLIds - JSEIPEOIQ
0T°T6€ | 00°LLT 00°€SF 0079  00°06€ 00°LLE | LOOTY | 00'19€  €€9SY  L9L9% 00°€Iy  €€T0F "PIJ/N 3 0S + UIBLIdS -¢ Y -
00'80% | 00°88T 00°L9% 006LF 0060v 00°L6€ | EULIV | 0€°€0E  L9L9Y L98LY €E€¥Ty LI1I¥ "PY/N B SL -T
08°6S€ | 00°8YC 00°81F 00STH 0009€ 00°8YE | LUISE | L969€ L9Shy €8Ty €€98¢ €€9LY "PY/N 31 0S -1
SS'ETh | 0S°60€ 0SVIS 0S'€8F 00°TIY ST'86E | TYLbh | €EVEE  €EHIS 0086y ST6hy LITEF UBIA]
09°09% | 009v€ 009SS 00FES 006EF 008TH | LVO8Y | 00°€9€ €€T8S €€TES €€89F  €€9SF "P3J/N 3 SL + ul[eLIds -
OF'LIF | 00°€6T 00T0S 00°€6F 0080F 00 16€ | 00'IFY | €€°STE€  00°1IS €€€6v L99by  L9'8TY "PIJ/N 3 0§ + UIBLIdS -¢ [ILIp GV -1
09°€Er | 00°61€  00FTS  0090S 00°LIY 00OV | €€9SY | L98FE  €E€HTS  0001S €€19%  €€LEY "POY/N B SL -T
09°78€ | 00°08T  009LF 00 10F 00%8E 00TLE | LTIV | €€°00€ L96LY €€9Sy L90OTF  €€90F "POY/N 31 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME

(D) sjudWIIBII) [0IIU0D PIIAA

(D) sjudW)BII) [01IU0D PIIAA

8007/L00T

L002/9007

SHUIU AL,

U0 SUONIRIIIUI 1Y) SE [[9M SB SJUIUWBII) [0IJU0I PIIM JUWIOS PUEB UONBZI[I)IIJ ‘SPOYIdul SUIM0s Jo 3133137 (97) d1qe L

"Suosess 800¢/L00C PUe L00T/900C ur Wi/SI3[[N _quinu




SN SN 0104
SN SN od
£€8°C 87 0\
SN SN av [9A3] %S 18 dS'1
Y9°L £€9°1 D
96°1 SP1 qa
8L'T SS°1 A\
STY9 SLvE 8S°LE 80ty 80°6¥ L9°€9 6V've 6L°SE S8'Ly yo°cs SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
0T°LE L9°CS L9°9C 00°6¢C €€9¢ ee' 1y 90°6¢ €E°LS LS8C CELT €Tey o'oY *PAY/N S SL + UIeLIdS -
LTLY 0099 L9°GE 00°8¢ 0097 L9°0S Sy 8y €299 £€°9¢ LT'LE 0L 8% 08°¢S "PAY/N 8 0§ + UI[BLIdS -¢ uonezinIaj
00'vv €e'e9 L9°TE €€9¢ 00 1¥ L99Y 88’y 0609 [ 43 (4233 €' ov €L 6y "PIY/N S SL -T JO SUBdN
€€'SS 00°SL 00ty 00°LY 00°€S LY°LS LI'ES 0C0L £6°0v (454 £0°¢S 78S *P3J/N 3 0S -1
0S°9% SL'S9 0S'vE 0S°0% STey 0S°'8Y 0 9% 00°¢9 8T°TE 61°SE 09°8¥ S6°CS UBIJAl
00°8¢ 00°CS 00°8¢C 00°C¢ 009¢ 00°¢t 0L 0¥ 0L'8S 069C (11 74 ¢Sy 0¢'8Y "PAY/N S SL + UleLIdS - S0y
09°8¥ 00°69 00'9¢ 00°0t 00°LYy 00°1¢S 9Ly 00'%9 08°¢ce 0L'S¢e oc et 09°vS *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
ov'vy 0099 00°C¢ 00 1¥ 00°6¢ 00' v 6LvY 00°09 09°8C L8'LE 0¢'Ly 0C0S "PAY/N 8 SL -T )
00°sS 00°9L 00'CY 00°6¥ 00°1¢ 00°LS 99°CS 0€'96 08°6¢ 06'CY 09°CS 0L'8S *PAY/N 8 0S -1
SS6b 00°0L STy 00°8¢ 00°9% 0S°TS €6°1S 89°89 €L'Th Sy oy €L'IS 90°9¢ UL
0Toy 00°8S 00°'1¢ 00°'6¢C 00°8¢ 00°SYy (4314 00°09 0S°LE 0¢'Se 0Ly orev *PAY/N S SL + UIELIdS - JsEIpEOIq
09°0S 00°CL 00y 00°6¢ 00°LYy 00°¢sS 99°€S 00'CL 06'¢t 0’1V 0r¢s 01°'8S "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
00°L¥y 00°69 00°6¢ 00°S¢ 00°Cy 00°0S vy oS 0L'99 08’1 0C6¢ 0C°0S (174 "PIY/N S SL -T
0¥°09 0018 00°¢S 00°6¥ 00°LS 0029 6L°LS 00'9L oL'Ly 019 0y'9¢ €L'T9 *P3J/N 3 0S -1
08’1y 00°LS 0S°8¢C STve 00°cy ST L6'1Y £€°6S 8°8C wLIE €Teh €LY UBIA
(1) % 00°8¥ 00°'1¢C 009¢C 00°S¢ 00°LE 61°SE 0¢'€s 0¢'1¢C LETT 0T'LE 08’1+ "P3Y/N 3 SL + uIerds -
09°cy 00°LS 00°'6¢C 00°S¢ 00+ 00°8¥ vy 0L'79 0¢'1¢ 09°v¢ 08¢t 0L 8% "PAY/N 8 0§ + UI[BLIdS -¢ p 19V -1
09°0¥% 00°SS 00°LT 00°¢e 00y 009% wree 00'9¢ 00'9C 098¢ 08’1+ oLvv "PAY/N SV SL -T
09°0S 0089 00°LE 00°¢y 00°1¢ 00°¥S 90°6Vv 0€'S9 0¢'S¢e (584 01°0S (%3S *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
8007/L00T L002/900T

U0 SUONIRIIIUI 1Y) SB [[9M SE SJUIUW)BII) [01JU0I PIIM JUWIOS PUEB UONBZI[I)IJJ ‘SPOYIdaul SUImos Jo 313317 (L7) dIqe L

"SU0SEIs §007/L00T PUE LOOT/900T Ul ,W/SIS[[D) I[1)19) UOU Jo Jdquinu




SN SN oqyv
SN SN o4
pL'TT 0S°'ST oV
SN SN av 19A3] %S 1 AS'T
€IEl $6'8 0)
9¢€l £6'8 q
S'11 evLl \4
LI'TET  LU'TSK  TH'8EF  TH'I9E  TL'OVE LI'8ST I€19v vU8hK  #0'S8E  68°+9E SHUSUI I [01)UOD PIIM JO SUBIA
LO'SOF | 00°LLT L9°06V 00'T8y €€66€ €€9LE | 06'VIY | 8L'T8T €4 10S  89°98F  LL'SOY  T8'¥6€ "PIJ/N 3 SL + Ul[eLIdS -
LTSSE | L9°0TT  €E€SHP 0065 00°€SE  €€°€€E | 86°08€ | 88°99T I1'€St  19°Shy  L6'6LE  T€6SE "P3J/N 3 0§ + UIBLIdS -¢ uoneZINIdY
L8'9LE | 000YT 00F9y €CHSH L9ELE  €€TSE | 8E€T6E | 01'99C  L8'89F L909F 6L E€6E  6F'TLE "PIJ/N 8 SL-T Jo suedp|
L8'6IE | 00161 L980V  €€8LE  L96IE L9T10E | 99°9%€ | 1691C +8'1TF 10°00F €9'19¢ TOE'TEE "PAJ/N 81 0S -1
SS'S9€ | 0S'€ET  ST9SH SLLEY 00°T9E  ST'8EE | 9I'E8E | T6'vST IE€L9Y VI'ISK S9'T8E  08°6SE UBIA]
00°66€ | 0078C 00v8F 000Ly 00F6E 00°S9E | €V0IF | €9°6LT €496t €0°68y LET0F  0L'SSE "PIJ/N 3 SL + Ul[eLIds - smo.Lny
0F'8SE | 00°1TC 00TSF  00FEP  00TSE  00°€EE | PL'6LE | 006V 0TL9Y  €9°ISY  €I'LLE  €L'ESE "PIJ/N 3 0S + UIBLIdS -¢ ur agy-g
09°9LE | 00°LET 00°L9% 009FF 00°6LE 00FSE | PL'L6E | 00069 OVT8y €119y  OLL8E  Lb'L9E "PIJ/N 8 SL -T :
07'8Z€ | 0061  00CTF 00 10F  00€TE 0010 | P6'LVE | €0TTT  0TETY  LL'TOF  OF¥9€  0€TEE "PAJ/N 81 0S -1
SL'LVE | 0S'0IT STVIF ST8IY STESE 0STEE | 6€19€ | 8SHHT 8LOTY O0E€LIb +h'HIE  98°6HT UBIA|
00°68€ | 00'IST  00°€SF  0089% 0000 00°ELE | 86'88E | 00°6ST €89Fy €019y 08°€6€ €THSE "P3J/N 3 SL + Ul[eLIds - JSEIPEOIQ
09°TPE | 00°S0T 00 T1F 00°STH  00€PE  00HTE | IP99E€ | 0068T €Y TIY LY9Ty 0665  €THHE "PIJ/N 3 0S + UIBLIdS -¢ Y -
00°19€ | 00°61C 008TF 00Fby 00L9€ 00 LYE | 6999€ | €99¢T L8STH Lv6cy €I'bLE  LELSE "PY/N B SL -T
0F°667 | 00°L91 00°S9¢ 009LE 00€0E 0098C | 8V'E€TE | L9€6]  L6L6E €TTSE  €6'67€ 09€IE "PY/N 31 0S -1
SL'I8E | 0S'TST  00°98F ST6FF 0069 00°TSE | ¥9°SOF | 10°SLT  98'S6v 8T'99v  €0°90F  00°S8E UBIA]
0T°LTF | 0086T 00°SES 0080S 00+0F 0016 | LTSKY | 0L°60€ €019 L660S €I'Ich €S¥Iv "P3J/N 3 SL + ul[eLIds -
0T'PLE | 009€T  00°ELF  00°8SF  00F9€  00°€HE | 8L'96E | €9T9T OL6LY €L'8SY L8TOF  LE6LE "PIJ/N 3 0§ + UIBLIdS -¢ [ILIp GV -1
00°€6€ | 00Y9T 00°L6Y 00°€LY 00SLE  009SE | 16'9TY | L9T6T €€86v OF ISy  €S61F  €9°T6€ "POY/N B SL -T
00°ZEE | 00CTIT 00657  00°8SE  00°€EE  00°8I€ | LS€9E | €0SET  LEVPY  €OSIY  LSOLE  L8TSE "POY/N 31 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME

(D) sjudWIIBII) [0IIU0D PIIAA

(D) sjudW)BII) [01IU0D PIIAA

8007/L00T

L002/9007

SHUIU AL,

U0 SUONIRIIIUI 1Y) SB [[9M SE SJUIUW)BII) [01JU0I PIIM JUWIOS PUE UONBZI[I)IJJ ‘SPOYIdul SUIMOS JO 3133JH (87) dIqe L

*Su0seas §007/L00T PUE L00T/9007 Ul ,wi/ox1ds Jo 1aquinu




SN SN oqv
SN 88°0 o4
SN SN oV
SN SN av [9A3] %S 18 dS'1
€570 a4l D
0¥°0 w0 qa
670 €€°0 A\
132084 sy 10°Sy L Y44 98°1v €01 69°SY STSy 91tV 99°Tv SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
0Ty €6’y €eov erov €0ty LS'TY LEVY LE 1Y £E9 0S99 08¢y 9T'¢v *PAY/N S SL + UIeLIdS -
L8V 00'Iv 08+ 0Lvy ey eL' 1Y voey L6°0¥ LTSy €Sy 06'Cy €Sy "PAY/N 8 0§ + UI[BLIdS -¢ uonezinIaj
61ty ee' 1y 1A 4 (42574 LTTY 06'1¥ 00'vv or'ty 059 919 o6y ey €LY "PIY/N S SL -T JO SUBdN
yooy e 0v 80 ¥ L6EY 051y 4984 (4X44 L9 0V LOVY 08¢V (3444 1Ty *P3J/N 3 0S -1
0S°ey €0'TP 8S°Sh 0TSy K44 SI'Ty v6'ty ¢TIy ye 9w 08°Sy 44 88°Cv UBIA
88'vv 00°St 0l'Ly 0’9t 0T’er oLcy (4 4% 09°'1v 09°'Ly ol'LY (V4747 09°¢t "PAY/N S SL + UleLIdS - S0y
80°¢ch 00°'1¥ 0TSy 08'vt o'y 00°¢t 9°ey 0’1V 08°St 0TSy orey 08ty *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
wey 0¢'Iv 09°Sv 0TSy oLcy 0Ty Sy (8% LY'LY 09°9% 06'¢cy 00°¢y "PAY/N 8 SL -T )
w9ty 08°0¥% ov'vy ov'vy 06’1 09'1¥ 98Ty 080 0S v (U474 09'Cy or'ey *PAY/N 8 0S -1
89°Tv 80'1v ov'vv vLvY SL'1V 1484 ey £8°0% £0°SY L6'bY 68°CY (144 UBIJAl
yo'ey 06'1¥ 09°S¥y 06°'SYy 09°Cy 0Tty vy (b 0€9 009 09°¢y (1R% 7 *PAY/N S SL + UleLIdS - JsEIpEOIq
I v 060 0rl'vy ov'vy 09'1¥ ¢ 1¥y 00"y 0L 0% 08t 09t oLty 0Tty "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
16’y ov' 1y 0LV LTSY 08'1¥ ov'1vy 65"ty 060 0SSt L6'SY LO'EY 0s'Ty "PIY/N S SL -T
wy 010 0Tey ov'ey 00 1¥ 060 8Ty 0S'0v 0S¢y (534 0Tty 06’1V *P3J/N 3 0S -1
6L°ch SI'I¥ SESh 80°SH o'ty L6'1Y 1s°¢v €01 LSy 86V cIey LTy UBIA
80°v¥ 06'1¥ 0€9% 01'9% ocey 08'Cy LTV oc'1v 069 oy’ 9v 09°¢t LT'EY "P3Y/N 3 SL + uIerds -
80°¢y or'ly or'sy 06’ ov'cy 06'1¥ or'ey 00°'1+ 0TSt 08¢t 06'CY 09ty "PAY/N 8 0§ + UI[BLIdS -¢ p 19V -1
yoey 0c1¥y ov' sy 0TSy 0Ty 00y S6°ty or'ty €S9 06'St 0S¢y oLty "PAY/N SV SL -T
LETY 14014 09ty 0l'vy 09'1¥ LT' 1Y L'ty 0L 0V (V444 08'¢v (Sy44 [ X4 4 *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
8007/L00T L002/900T

-00(0] U0 SUOI}IBIIUI JIY) S [[9M SE SJUIUIJBII) [0JUO0D PIIM JWOS PUE UONBZI[I)IJJ ‘SPoydul 3uImos Jo 313317 (67) 21qe.L

"SU0SLds 8007/L00T PU. LO0T/900T Ul (3) YS1OM uress




SN LS0 l4qv
SN €€°0 o4
¥9°0 670 IV
SN SN av [9A3] %S 18 dS'1
LEO LT°0 D
€0 v1o qa
07°0 01°0 \4
88'b1 80°61 S6°81 €I°LL €L91 09°S1 (49LY4 00°1¢ 9%°81 10°81 SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
S8°81 L6°ST 08°0C €L°0¢C €9°81 I8l 06°61 0991 Iv'CC 0€'CC €rol YL'81 *PAY/N S SL + UIeLIdS -
LT'LT 0LPI €881 0L8I L691 €991 19°81 0S°SI £6°0C 0L°0C 0181 €8°LI "PAY/N 8 0§ + UI[BLIdS -¢ uonezinIaj
19°L1 oISl ov6l LT61 LELT €691 0761 €091 6S°1¢C LETT LL8I Y81 "PIY/N S SL -T JO SUBdN
8L°SI eL'el LTLI OI'LT LS'ST €CSl CLLY 8TY1 9661 £9°61 €C°LIT ITLI *P3J/N 3 0S -1
8Y°L1 00°ST 09°61 80°61 €0°LT 0L9T 76'81 £€9°S1 8T'IT £6°07 £9°81 €I'81 UBIJAl
98°81 0C91 0r'1¢C 09°0C 0v'81 00°81 06°61 0591 05°CC 0€'CT 0s61 0L'81 "PAY/N S SL + UleLIdS - S0y
0€°LT oLVl ov'6l 08'81 0691 0L91 0L°8T 0S°SI 00°'1¢C 09°0C 0y'81 0081 *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
8Ll 0€SI 01°0C 0961 0T'LI 0691 LT61 0191 0L'1¢C 0C'1¢C 06'81 €81 "PAY/N 8 SL -T )
y6'S1 08¢l 08°LI 0€LI 09°¢1 0TSl 08°L1 o'yl 0661 0961 0L'L1T oy'L1 *PAY/N 8 0S -1
6€91 0Erl 8S°LI €0°81 0791 S8°SI Y81 9¢°S1 €T0C 0¥°0C 08°LI VL1 UL
88°L1 oISl 0T6l 0661 0LLT 0S'LI 6l 0y'91 oy'1¢ 0L'1¢C 08'81 0¢8I *PAY/N S SL + UleLIdS - JsEIpEOIq
9191 0Evl 0€LI 08°LI 06°S1 0SSl 86°L1 0TSl 01°0C 0C°0C 0¢'LIT 0I'LIT "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
891 09'v1 0LLT 0I'8I 0€91 0L ST 6S°81 0L'SI L9°0C 08°0C 0C'81 09°L1 "PAY/N S SL -T
yo'Sl 0T’¢l 0191 0€91 061 0LVl 90°L1 €Iyl €L'81 06'81 0691 €991 *P3J/N 3 0S -1
61°8I €e°SI S0°0¢C SL61 SI°8I SO°LI w6l €8°S1 L1°TT 89°1¢C S6°81 8°81 UBIA
861 0991 01°cc 0L'1¢C 0861 06'81 Ly'0T 0691 €e'¢T 06'CC 00°0C €61 "P3Y/N 3 SL + uIerds -
¥0°81 0r°SI 0861 0s'61 01'8I 0LLT 91°61 08°S1 0L'1¢C 0¢'1¢C 09'81 0y'81 "PAY/N 8 0§ + UI[BLIdS -¢ P 19V -1
s8I ov'Sl 0v'0cC 01°0C 09°81 07’81 vL6l 0¢€91 0y'CC 01°'ce 0cel 0L'81 "PAY/N SV SL -T
9¢°91 0Tl 06°L1 0LLT 0791 08°SI 1€°81 (4! €T1T 0¥°0C 00°'81 09°L1 *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
8007/L00T L002/900T

UIRIS U0 SUONIRIIIUI 1Y) SB [[9M SB SJUIUW)BII) [0I)JU0I PIIM JUWIOS PUE UONBZI[I)IIJ ‘Spoyaul 3uImos Jo 33317 (0€) d1qeL

"SU0SLds 8007/L00T PUB LOOT/900T UI "Pdj/qep.ae pdIL




SN SN 0104
SN 91°0 911
91°0 | AN] 0\
SN SN av [9A3] %S 18 dS'1
60°0 80°0 D
01°0 60°0 qa
S0°0 60°0 A\
vL'E 61°S 80°S 1434 91’y 8I°¢ 19y 9¢°y S6°¢ 8¢ SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
9LV 66'¢ 148 4% 197 v (1 4 ov'e L8V 8L'Y LOY 8¢ *PAY/N S SL + UIeLIdS -
vy 69°¢ LTS ¥0°S 9TYy 70'v v6't cre Sty Iy 06'¢ I8°¢ "PAY/N 8 0§ + UI[BLIdS -¢ uonezinIaj
122 4 6Lt €Cs S Y 9¢Y 0cy 80V €Ce 691 ¥9°v 76'¢ 68°¢ "PIY/N S SL -T JO SUBdN
9T’y 16°¢ N4 181 (484 S6'¢ 06°¢ 86°C (444 ov'v 68°¢ 8¢ *P3J/N 3 0S -1
or'y L9°¢ LTS L8V 1444 SO’y 00’y €re L9V 1404 £€6'¢ SL'E UBIJAl
89 06'¢ 'S 48 LSV (4744 19 0 4 9¢°¢ L6V L'y 10y Se'e "PAY/N S SL + UleLIdS - S0y
St 4 €9°¢ LT'S L8V 8I'Yy €6'¢ £€6°¢ €0'¢ oSy vy 88°¢ 8L'E *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
1444 89°¢ €C’s €6t (Y% 80 90°v eI'e IL'Yy 8SY ¥6°'¢ 68°¢ "PAY/N 8 SL -T )
vy o'¢ 88V Sy ¥6°'¢ 6L'¢ 06°¢ 86'C (A% 9¢'y L8'¢ 6L'¢ *PAY/N 8 0S -1
1540 4 9¢ 66’V LTS 8TV 60V 96°¢ SO0°¢ 14 4 122 4 6°¢ I8¢ UL
Yo'y 8'¢ LTS 0g's (4584 (Y% 60V 1C¢ oY SL'Y 66'¢ L8'E *PAY/N S SL + UlELIdS - JsEIpEOIq
9¢°y 19°¢ 86’1 148 6l 6'¢ 06°¢ 10°¢ LEE ov'v 06°'¢ 08¢ "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
LYy 89°¢ 00°¢ 9T'¢ 8TV Si'y 86°¢ Ire 0sv LSV 98°¢ €8¢ "PIY/N S SL -T
STy 6€°¢ €LY 00°¢ ey [4\%4 68°¢ 98°C ov'v 8V’ 06°'¢ 8'¢ *P3J/N 3 0S -1
89y v6°¢ IS 0TS (44 55 4 vy LEE L9V 65V 10y v6't UBIA
L6V YTy g9°'¢ ¥S'¢ SL'Y 891 SEYV €9°¢ 00°¢ €8y 6l 'y "P3Y/N 3 SL + uIerds -
09y Sh'e 9¢°¢ ors 'y 8TV 00y yee 6tV 6€Y €6'¢ 8¢ "P3Y/N 8 0§ + UI[BLIdS -¢ p 19V -1
IL'y 10y 'S 9T'¢ 0sv 8¢€'¢ 0Ty Yve 8y oLV €0y S6'¢ "PAY/N SV SL -T
'y L9°E 9I°¢ 06t 6t SN % 16°¢€ 60°¢ SN % 6€Y 68°¢ €8¢ *P3J/N 3 0S -1
ueapy | 10100 wwmwma +v_m“w%a oy, Aqunq LS wwmwma +v_mmw%m idol,  Aqunq () uonezinady QWNH_VMMME
(D) sjudWIIBII) [0IIU0D PIIAA (D) sjudW)BII) [01IU0D PIIAA —
8007/L00T L002/900T

MEI)S U0 SUONILINUI A1) ST [[9M SB SHUIUIELII) [0.1)U0D PIIM JUWIOS PUR UOH)BZI[I)IJ] ‘SPOY)dw SUIMOS Jo 319 (1€) dIqeL

"SU0SLds 8007/L00T PUE LOOT/900T Ul "Pdj/uo) pRIL




SN SN gV
SN €10 0}
91°0 o oV
01°0 SN av [9A3] %S 18 dS'1
60°0 01°0 D
90°0 170 d
€0°0 ST°0 \%
411! 69°C1 97l 444! 80°C1 6111 8L'TI (%4} 8T'TI 60°C1 SJUDUWIILA.I) [0.1JUO0D PIIM JO SUBIJA]
00°€1 9611 el el eIel L6°CI 00°€1 c0°Cl 0S¢l el el 96°C1 *PAY/N S SL + UIeLIdS -
S0°CI SO'II LSTI 8Y'CI 144\ 0l L0CI S6°01 9l Sy4! 81°CI 10°¢CI "PAY/N 8 0§ + UI[BLIdS -¢ uonezinIaj
SI°TI 9C'11 9Tl £€5Cl €Ctl LOCI 07?1 6111 LL'TI LTl YTl LOCI "PIY/N S SL -T JO sued\
6v°I1 L9°01 LOCI 10°CI SY'11 9C'11 8S°I1 1901 149! LT°CI 8C'T1 el *P3J/N 3 0S -1
il SI'II [4:x4! 19°71 434! LT°TI LTTL 491! 06°C1 0L'Tl 6¢€°Cl 444! UBIA
8¢l €811 9°¢l ovel 0gel vIel ITel Y611 79°¢l el Ieel 61°¢l "PAY/N S SL + UleLIdS - S0y
144! 0011 6L'CI 8Y'CI 8CT'CI 1404\ 91°TI 88°01 eL'CI 9¢°C1 LETI LTTI *PAY/N 8 0S + UIBLIAS -¢ w agv-¢
il 6C11 L8'CI LY'CI €¢I 81°CI 97Tl Y11 S6'CI 79I €¢I 81°CI "PAY/N 8 SL -T )
SPIL 0901 6611 c0°Cl il 141! SS°IL €501 6C'Cl SI'CI LS'TI €ClI *P3J/N 3 0S -1
86°I1 1T11 €e'Cl 6v°Cl y0°CI P8Il y0° Tl €1l SPCl y9°C1 e 89°11 UL
L8TI S0l LOET 6¢¢l 10°¢l £€8°CI 98°C1 00°CI erel €eel 10°¢l 8¢l "P3Y/N 3 SL + uIeLds - JsEIpEOIq
08°I1 90°'T1 eIel 8T'CI LTI 6911 1811 0601 61°CI 8¢€'CI €6'11 Y911 "P3Y/N 8 0§ + UI[BLIdS -¢ gV -7
LTI OI'TI 91Tl getl 86'11 LLTT 86°I1 SO'II el 19°CI LOCTI ¥8°11 "PIY/N S SL -T
(419! ¥9°01 86°11 9611 0€'T1 OI'TI IS 11 8501 41! STl SYIl PITI *P3J/N 3 0S -1
€71 (4314 16°C1 9L°T1 SECl il €e'Cl 0€°11 00°€1 £€8°C1 €e'Cl 0771 UBIA
SO°€l c0°¢CI IL¢el 0S¢l 60°¢l €6'CI SO°€l I1°¢CI cLel 125! 10°¢l 88°CI "P3Y/N 3 SL + uIerds -
il OI'TI 6L'C1 69°C1 8CTCI €Tl €Tl 6011 96°C1 LTl 9C'Cl 144! "PAY/N 8 0§ + UI[BLIdS -¢ p 19V -1
SECl 6€11 16CI 8L'CI 6€°CI 9C'C1 9¢°C1 9T'11 c0°¢l €6'CI 124! T¢I "PAY/N SV SL -T
221! LLOI 9C'C1 90°C1 ¥9°11 LY 11 69°11 YL 01 0€CI 41! LTI 6511 *P3J/N 3 0S -1
ueopy | 10100 wwmwma +v_mmw%n oy, Aquq ueapy | 10100 uw_.wwwa Uﬁﬁn adoy,  Aquq () uonezinady QWNH_VMMME
(D) syudUIBII) [01JU0D PIIAN (D) syudwIBII) [01IU0D PIIAN —
80/L00T L0/900T

u13)0.1d U0 SUONILINUI 1Y) ST [[9M SB SHUIUIYLII) [01JU0D PIIM JUWIOS PUR UOI)BZI[I)IJ] ‘SPOYIdW SUIMOS J0 3T (7€) dqeL

"SU0SEIS §0/L00T PUE L0/900T Ul %,)UU0D







Table (33) Correlation analysis 2006/07 and 2007/08 seasons.

Correlation analysis 2006-2007 season

Characters

Broad
leaved
weeds
75
DAS

Total
annual

weeds
75 DAS

Narrow
leaved
weeds

105
DAS

Broad
leaved
weeds
105
DAS

Total
annual
weeds
105
DAS

No. of
Grains/spike

No. of
Spike/m’

1000-
grain
weight

Grain
yield

Narrow
leaved weeds
105 DAS

0.192%**

0.663**

0.968**

0.182 *

0.671**

- 0.544%*

-0.593**

0.055%*

0.589**

Broad leaved
weeds 75DAS

0.862**

0.282**

0.985**

0.831**

-0.573%*

-0.593**

0.546**

0.597**

Total annual
weeds 75
DAS

0.715%*

0.845%*

0.981**

-0.718%*

-0.759**

0.701**

0.759**

Narrow
leaved weeds
105 DAS

0.279**

0.756**

- 0.608**

- 0.660**

0.607**

0.647**

Broad leaved
weeds 105
DAS

0.840%*

-0.564**

-0.587**

0535%*

0.593**

Total annual
weeds 105
DAS

-0.728**

-.0773%*

0.708**

0.770%*

No. of
Grains/spike

0.912%*

0.880**

0.936**

No. of
Spike/m’

0.834**

0.950**

1000-grain
weight

0.877**

Correlati

on analysis 2007-2008 season

Narrow
leaved weeds
105 DAS

0.095
NS

0.535%*

0.983**

0.097
NS

0.647**

-0.517**

- 0.594**

0.466**

0.452%*

Broad leaved
weeds 75DAS

0.892%*

0.100
NS

0.994**

0.807**

- 0.448%*

-0.537**

0.445%*

0.417**

Total annual
weeds 75
DAS

0.532%*

0.887**

0.979**

-0.616%*

-0.726%*

0.590**

0.559**

Narrow
leaved weeds
105 DAS

0.104
NS

0.663**

-0.556%*

-0.627**

0.510%**

0.477**

Broad leaved
weeds 105
DAS

0.814**

- 0.452%*

- 0.539%*

0.448**

0.411**

Total annual
weeds 105
DAS

- 0.665%*

-0.772%*

0.636%*

0.588**

No. of
Grains/spike

0.8927%*

0.805%*

0.891**

No. of
Spike/m’

0.780%*

0.865**

1000-grain
weight

0.746**




SUMMARY

Two filed experiments were conducted at Shandaweel Agricultural
Research station, Agricultural Research Center, Sohag Governorate (Upper
Egypt) in both successive growing winter seasons of 2006/2007and
2007/2008. Each experiment aimed to find out the effect of sowing methods,
fertilization and some weed control treatments on wheat productivity. Wheat
variety Giza 168 (Triticum aestivum L.) was sown in both seasons. The
preceding summer crop was maize (Zea maize L.) in both seasons. A split-
split-plot design was used and the arrangement of treatments in a completely
randomized blocks design with three replicates was used. Sowing methods
were allocated to the main plots, the fertilizer in the sub plots and weed

control treatments in the sub-sub plots as follows: -
A-Main plots: Three sowing methods:

¢. Afir drill with 15 cm apart rows.

o. Afir in furrows method with 60 cm apart ridge. Planting on double row
sloping bed and the top of the ridge.

1. Afir braodcast.

B-Sub plots: four levels of nitrogen fertilizer :

. 50 kg Nitrogen/fed.
1. 75 kg Nitrogen/fed.
v. Serialin (biofertilizer) + 50 kg Nitrogen/fed.
A. Serialin (biofertilizer) + 75 kg Nitrogen/fed.

C —Sub- sub plots: five weed control treatments :

1. Derby 17.5% SC at rate of 30 cc/fed.
v. Topik 15 % W P at rate of 140g/fed.

A. Derby 17.5% SC at rate of 30 cc/ fed + Topik 15 % W.P at rate of
140g/fed.

2. Hand weeding twice.
y..Un weeded (Control).



I-Associated weeds:

1. a. Dry weight of narrow- leaved weeds (g/m?):-

Sowing methods affected significantly on dry weight of narrow-leaved weeds at 75 and 105
DAS in both seasons. Afir in furrows and Afir drill methods gave the lowest values of dry weight of
narrow- leaved weeds at 75 and 105 DAS in both seasons.

Fertilization affected significantly on dry weight of narrow-leaved
weeds (g/m°) at 75 and 105 DAS in both seasons. The application of nitrogen
levels at 75 kg N /fed. + Serialin, 75 kg N/fed and 50 kg N/fed. + Serialin
increased significantly the dry weight of narrow- leaved weeds, as compared

with 50 kg N/fed. in both seasons.

All weed control treatments gave a significant reduction on the dry weight of narrow-leaved
weeds (g/m”) at 75 and 105 DAS in both seasons. The application of Topik at 140 g/fed., Derby +Topik
and hand weeding twice gave the highest reduction on dry weight of narrow-leaved weeds (g/m?) at 75
and 105 DAS, compared with untreated plots, in both seasons.

1. b. Dry weight of broad- leaved weeds (g/m’):-

Sowing methods had a significant effect on dry weight of broad- leaved weeds at 75 and 105
DAS in both seasons. The lowest values for dry weight of broad-leaved weeds (g/m?) were obtained from
Afir in furrows and Afir drill methods, as compared with Afir broadcast method in both seasons

Nitrogen levels with biofertilization increased significantly the dry weight of broad leaved weeds
(g/m?) at 75 and 105 DAS in both seasons. The highest values of dry weight of broad leaved weeds
obtained from nitrogen levels at 75 kg N/fed. + Serialin, in both seasons

All weed control treatments gave a significant effect on reducing the
dry weight of broad-leaved weeds (g/m?) at 75 and 105 DAS in both seasons.
The application of hand weeding twice, Derby and Derby + Topik gave the
highest reduction on dry weight of broad- leaved weeds (g/m’) at 75 and 105

DAS, compared with unweeded treatment.

1. c. Dry weight of total annual weeds (g/m’):-

Sowing methods had a significant effect on dry weight of total annual weeds at 75 and 105 DAS
in both seasons. Afir in furrows and Afir drill methods reduced the dry weight of total annual weeds at 75
and 105 DAS, compared with Afir broadcast method in both seasons

Nitrogen levels with biofertilization gave a significant effect on the dry
weight of total annual weeds (g/m’) at 75 and 105 DAS in both seasons.
Increasing nitrogen fertilization levels + inoculation with Serialin increased
the dry weight of total annual weeds (g/m”) at 75 and 105 DAS. The
application of nitrogen levels at 75 kg N/fed. + Serialin, 75 kg N/fed and 50



kg N/fed. + Serialin increased the dry weight of total annual weeds (g/m”) 75
and 105 DAS compared with 50 kg N/fed. in both seasons

All weed control treatments gave a significant reduction on dry weight
of total annual weeds (g/m®) at 75 and 105 DAS in both seasons. The
application of Derby, Topik, Derby + Topik, and hand weeding twice
significantly decreased the dry weight of total annual weeds, at 75 and 105

DAS in both seasons compared to unweeded treatment.
II-Growth characters:-
1. Plant height (cm):

Sowing methods significantly affected plant height at 90 and 120 days
after sowing in both seasons. Afir drill method gave the shortest plants,
meanwhile, the tallest plants obtained from Afir broadcast and Afir in furrows

methods in both season.

Nitrogen fertilization levels with biofertilization had significant effect
on plant height at 90 and 120 DAS in both seasons. The application of 75 kg
N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased plant
height compared with nitrogen at 50 kg N/fed.

All weed control treatments decreased significantly plant height at 90
and 120 days after sowing in both seasons. The tallest plants obtained from un
weeded treatments, whereas the shortest plants obtained from Derby + Topik

and hand weeding twice at 90 and 120 DAS
2. Flag leaf area (cm’):

It was cleared that sowing methods had significant effect on flag leaf
area (cm’) at 90 and 120 DAS in both seasons. The highest values of flag leaf
area were obtained from Afir in furrows and Afir drill methods. Whereas the
lowest value of flag leaf area obtained from Afir broadcast method in both

s€asons.



Increasing nitrogen levels with inoculation of Serialin significantly
increased flag leaf area (cm®) at 90 and 120 DAS in both seasons. The highest
values of flag leaf area at 90 and 120 DAS obtained from the application of
75 kg N/fed.+ Serialin in both seasons. Meanwhile the lowest values of flag

leaf area resulted from 50 kg N/fed., in both seasons.

Significant differences between on flag leaf area at 90 and 120 in both
seasons due to the effect of weed control treatments in both seasons. The
application of hand weeding twice, Derby + Topik and Topik gave the highest

values of flag leaf area as compared with untreated plots in both seasons.
3. Dry weight of leaves (g/m’):

Sowing methods affected significantly on dry weight of leaves in the
second season only at 90 and both seasons at 120 DAS. Afir drill and Afir in
furrows methods gave the highest values of dry weight of leaves, compared

with Afir broadcast method.

Nitrogen levels + Serialin affected significantly the dry weight of
leaves at 90 and 120 DAS in both seasons. Dry weight of leaves increased
gradually by increasing nitrogen level and inoculation with Serialin in both

S€asons.

The effect of chemical and mechanical weed control treatments on dry
weight of leaves at 90 and 120 DAS was significant in both seasons. Weed
control treatments could be arranged in ascending order with regard to their
increasing effect in the following order: Topik, Derby + Topik and hand

weeding twice, compared with untreated plots.
1. d. Dry weight of stems (g/m’):

Dry weight of stems significantly affected by sowing methods at 90 and
120 DAS in both seasons. The highest values of dry weight of stems obtained
from Afir drill method at 90 and 120 DAS whereas the lowest value of dry
weight of stems obtained from Afir in furrows method at 90 DAS in the first



season and Afir broadcast method at 90 DAS in the second season and at

120 DAS 1n both seasons.

Nitrogen levels + inoculation by Serialin induced significant effect on
dry weight of stems (g/m”) at 90 and 120 DAS in 2006/2007 and 2007/2008
seasons. Fertilization at 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg
N/fed.+ Serialin increased dry weight of stems (g/m?) in 2006/2007 season,
compared with 50 kg N/fed.

All chemical and mechanical weed control treatments led to a
significant increment on dry weight of stems (g/m”) at 90 and 120 DAS in
both season. The application of hand weeding twice; Derby + Topik; and
Topik increased dry weight of stems at 90 and 120 DAS as compared with

unweeded treatment.

1. e. Total dry weight of plants (g/m’):

Data revealed that sowing methods significantly affected the total dry
weight of plants (g/m?) at 90 and 120 DAS in both seasons. Afir drill method
surpassed Afir in furrows and Afir broadcast methods on their effects in this

trait in both season.

Concerning the effect of fertilization (nitrogen level + Serialin) on the
dry weight of plants (g/m?) at 90 and 120 DAS the presented data revealed
that significant effect on this trait in both season. Hence, 75 kg N/fed. +
Serialin surpassed 50 kg N/fed., 50 kg N/fed.+ Serialin and 75 kg N/fed. in

both seasons.

All studied weed control treatments significantly affected the dry
weight of plants (g/m?) at 90 and 120 DAS in both season, as compared to
weedy check. Hence, hand weeding twice, Derby + Topik and Topik



increased the total dry weight of plants, compared with weedy check in both

s€asons

III- Yield and yield components:
1. Plant height (cm):

The results indicated clearly that the differences between sowing
methods on plant height were significant in both seasons. The tallest plants
were 106.98 and 107.40 cm, resulted from Afir broadcast, in the first and
second season, respectively, whereas the shortest plants (105.5 and 105.06

cm) resulted from Afir drill in the first and second season, respectively.

The results showed that increasing N levels + inoculation increased
plant height at harvest the application of 75 kg N/fed. + Serialin gave the
maximum plant height 109.22 and 108.84 cm in the first and second season,
respectively, whereas the shortest plants (105.5 and 105.06 cm) resulted from
50 kg N/fed. respectively, in the first and second season.

Concerning the effect of chemical and mechanical weed control
treatments, data revealed that plant height were significantly affected in both
seasons. Hand weeding twice, Derby + Topik, Topik and Derby increased
plant height by 10.4, 10.2, 7.5 and 7.1 % respectively, compared to unweeded
treatment in first season and 12.0, 11.3, 8.0 and 6.9 %, respectively, in the

second season, compared to un weeded treatment.
2. Spike length(cm):

Sowing methods significantly affected spike length (cm) in both
seasons. The greatest values of spike length (11.09 and 11.25 cm) resulted
from Afir in furrows method in first and second seasons, respectively,
meanwhile, the lowest value of this trait (10.55 and cm) obtained from Afir

broadcast method in first and second seasons, respectively.

Data indicated that nitrogen levels + Serialin had a significant effect on
spike length in first and second season. The application of 75 kg N/fed. +
Serialin gave the greatest value of spike length (11.38 and 11.25 cm), in first



and second season, respectively, compared with , 75 kg N/fed., 50 kg N/fed.+
Serialin and 50 kg N/fed.

The application of weed control treatments increased spike length
significantly compared to unweeded treatment in both seasons. The highest
values of spike length obtained from hand weeding twice, Derby +Topik,
Topik and Derby treatments, their respective increasing percentages were
18.6, 17.6, 8.4 and 5.6%, respectively, compared with unweeded treatment in
the first season., and by 12.9, 11.9, 6.3 and 3.9 %, respectively, in the second

season, compared with un weeded treatment.
3. Number of spikletes/spike:

Obtained data revealed that sowing methods significantly affected the
number of spikletes/spike in the first season only. Hence, Afir drill and Afir in
furrows methods surpassed Afir broadcast method in their effect on this trait.
The highest value of number of spikletes/spike (20.67) obtained from Afir
drill method.

Nitrogen fertilization + inoculation by Serialin gave significant effect
on number of spikletes/spike in 2006/2007 and 2007/2008 seasons. Number
of spikletes/spike was increased under fertilization at 75 kg N/fed.+ Serialin,
75 kg N/fed. and 50 kg N/fed.+ Serialin by 4.1, 2.8 and 1.5 % respectively,
compared to 50 kg N/fed. in the first season, and by 5.3, 3.1 and 2.0 %
compared to 50 kg N/fed. . in the second season

All studied weed control treatments significantly affected number of
spikletes/spike in both season, as compared to weedy check, in both seasons.
The application of hand weeding twice, Derby + Topik, Topik and Derby
gave significant increases percentages in number of spikletes/spike by 9.1,
8.3, 5.4 and 4.6% respectively, compared to unweeded treatment in the first
season. and by 8.3, 8.2, 5.2 and 4.1 % respectively, in the second season,

compared with un weeded treatment.

4. Spike weight (g):



Sowing methods significantly affected the spike weight (g) in both
seasons. Afir in furrows method gave the highest value spike weight (3.06
and 3.01 g), respectively, in first and second season. Meanwhile Afir
broadcast method gave the lowest values of spike weight (2.76 and 2.72 g/m?)

in first and second season, respectively.

Fertilization (nitrogen levels + Serialin) gave significant effect on spike
weight (g) in both seasons. 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg
N/fed.+ Serialin increased significantly spike weight. These treatments
increased spike weight by 20.3, 14.2 and 9.2%, respectively, in first season
and by 19.0, 10.3 and 7.2 %, at 75 kg N/fed. + Serialin, 75 kg N/fed. and 50
kg N/fed.+ Serialin ,respectively, in second season compared to 50 kg N/fed.

Chemical and mechanical weed control treatments significantly
affected spike weight (g) in both seasons, as compared to weedy check. The
application of hand weeding twice, Derby + Topik, Topik and Derby gave an
increase in spike weight by 37.0, 33.7, 13.6 and 11.1 %, respectively, in
2006/2007 season. and by 43.8, 42.0, 13.6 and 11.1 %, respectively in the

second season, compared with unweeded treatment

5. Number of grains/spike:

Sowing methods affected significantly on number of grains/spike in both seasons. Afir in
furrows method significantly increased number of grains/spike 2.3 and 5.8 %, respectively, in the first
season. and by 2.4 and 6.4 % , respectively, in the second seasons, as compared with Afir in furrows and
Afir broadcast

Fertilization affected significantly on number of grains/spike in both seasons. In the first season,
nitrogen level at 75 kg/fed. + Serialin, 75 kg/fed. and 50 kg/fed. + Serialin increased significantly the
number of grains/spike by 12.0, 6.7 and 3.8 % respectively, as compared with 50 kg N/fed. In the second
season the increment percentages were 17.6, 10.6 and 6.9 %, respectively, as compared with 50 kg N/fed.

All weed control treatments had significant effect on the number of
grains/spike in both seasons. In the first season the application Derby, Topik,
Derby + Topik. and hand weeding twice increased significantly the number of
grains/spike by 13.4, 15.8, 29.1 and 32.0 %, respectively, as compared with
untreated plots. In the second season the increment percentages of the number
of grains/spike were 11.7, 15.8, 29.2 and 30.9 %, respectively, as compared

with untreated plots.



6. Grain weight/ spike (g):

Regarding the effect of sowing methods on grain weight/ spike it was
significant both seasons. Afir in furrows method produced the greatest values
of grain weight/spike (2.12 and 1.93 g) in first and second seasons,
respectively, compared with Afir in broadcast (1.89 and 1.79g) and Afir drill
(1.97 and 1.88g), respectively, in first and second .

Nitrogen applications + Serialin affected significantly grain weight/
spike in both seasons. In the first season grain weight/ spike increased
gradually by increasing nitrogen level and inoculation with Serialin. The
increment percentages were 12.2, 7.7 and 4.5 % at 75 kg N/fed. + Serialin,
respectively, compared with 50 kg N/fed., 50 kg/fed. + Serialin and 75 kg/fed.
In the second season the increment percentages were 11.9, 7.7 and 4.2 % at 75
kg N/fed., respectively, compared with 50 kg N/fed., 50 kg/fed. + Serialin and
75 kg/fed.

Data showed that weed control treatments significantly increased grain
weight (g)/spike in both seasons. The application of Derby, Topik, Derby +
Topik and hand weeding twice increased grain weight/spike by 18.0, 21.1,
38.5 and 41.0% compared with untreated plots (1.61 g) in the first season. and
by 22.5, 23.8, 42.9 and 43.5%, respectively, compared to un weeded
treatment (1.47g).

7. Number of tillers/m>:

Data indicated that Afir drill and Afir in furrows methods significantly
superior to Afir broadcast method in both season on their effect on number of
tillers/m®, these methods increased number of tillers/m> stems by 8.3 and
4.25%, respectively, in the first season. In the second season the superiority
percentages were 6.6 and 3.7 % respectively compared to Afir broadcast

method (397.3).

Fertilization (nitrogen levels + Serialin) gave a significant effect on the

number of tillers/m” in both seasons. Nitrogen level at 75 kg N/fed. + Serialin,



75 kg N/fed. and 50 kg N/fed.+ Serialin increased number of tillers/m* by
13.9, 9.4 and 7.4%, respectively, in the first season and by 17.9, 12.17and
8.1%, respectively, in the second season, as compared to 50 kg N/fed. in the

second season.

Regarding the effect of weed control treatments on number of tillers/m’
was significant in both seasons. The application of hand weeding twice,
Derby + Topik, Topik and Derby increased significantly values of number of
tillers/m” by 54.1, 50.4, 34.4 and 29.6%, respectively, compared with weedy
check in the first season. Whereas, in the second season the increment
percentages were 64.3, 60.6, 36.8 and 31.6%, respectively, compared with
weedy check.

8. Number of non fertile tillers/ m?:

Sowing methods affected significantly the number of non fertile tillers/
m” in both seasons. Afir drill gave the lowest value of number of non fertile
tillers/ m> (41.97 and 41.8), respectively, in first and second season,
meanwhile, the highest value of number of non fertile tillers/ m* (51.93 and
49.55) resulted from Afir broadcast method, respectively, in first and second

S€aso1n.

Increasing N level + inoculation with Serialin significantly decreased
the number of non fertile tillers/ m” in 2006/2007 and 2007/2008 seasons. The
application of 75 kg N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+
Serialin decreased the number of non fertile tillers by 26.5, 15.6 and 8.9%
respectively, in the first season and by 32.8, 20.5 and 14.6 % In the second
season compared to 50 kg N/fed.

All studied weed control treatments decreased significantly number of
non fertile tillers/ m”, as compared to weedy check, in both seasons. The
application of hand weeding twice, Derby + Topik, Topik and Derby gave

significant decrement percentages on number of non fertile tillers/ m” by 45.6,



43.8, 24.9 and 18.3% respectively, in the first season and by 45.9, 41.5, 31.4
and 23.6 % respectively, in the second season as compared with un weeded

treatment (181.36 g/m?).
9. Number of spikes/m’:

Data showed that number of spikes/m’ significantly increased under
Afir drill and Afir in furrows methods as compared with Afir broadcast
method in both seasons. The highest means of spikes number/m* was 405.6
and 381.75 produced from Afir drill method in the first and second season,

respectively.

Concerning the fertilization treatments (N levels + inoculation with
Serialin), results indicated that number of spikes /m> was significantly
affected by fertilization treatments in both seasons. The application of 75 kg
N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased number
of spikes /m” by 19.7, 13.2 and 9.9% respectively, as compared with 50 kg
N/fed in the first season and by 26.6, 17.7 and 12.0 % respectively, compared
with 50 kg N/fed. in the second season.

All weed control treatments significantly increased spikes number/m’,
in both seasons. The application of hand weeding twice, Derby + Topik,
Topik and Derby increased significantly number of spikes /m” by 78.7, 73.6,
49.1 and 41.3%, respectively, compared with weedy check, in the first season
and by 46.8, 55.7, 88.9 and 94.8%, respectively, compared with weedy check

in the second season.
10. 1000-grain weight (g).

Data revealed that sowing methods had a significant effect on the mean
values of 1000-grain weight in both seasons. Sowing wheat plants by Afir in
furrows method gave the highest value of 1000-grain weight (43.94 and 43.50

g) in the first and second seasons, respectively.



Significant differences on weight of 1000-grain (g) were detected
between fertilization treatments in both seasons. The application of 75 kg
N/fed. + Serialin, 75 kg N/fed. and 50 kg N/fed.+ Serialin increased 1000-
grain weight by 4.1, 3.2 and 1.5% respectively, compared with 50 kg N/fed.
in the first season. and by 4.6, 2.3 and 1.5%, respectively, compared with 50
kg N/fed. in the second season.

Regarding the effect of weed control treatments on weight of 1000-
grain (g), data cleared that weight of 1000-grain significantly affected by
weed control treatments in the both season as compared to weedy check. The
application of hand weeding twice, Derby + Topik and Topik increased 1000-
grain weight by 11.4, 10.3 and 5.2 %, respectively, compared with unweeded
treatment in the first season. and by 8.9, 8.6 and 1.9 %, respectively,

compared with unweeded treatment in the second season.
11- Grain yield ardab/fed.:

Data indicated that Afir drill and Afir in furrows methods significantly
superior to Afir broadcast method in both seasons on their effect grain yield
ardab/fed. Hence, these methods increased grain yield by 6.5 and 3.7%,
respectively, compared to Afir broadcast method (18.24 ardab/fed.) in the first
season. In the second the superiority percentages were 11.0 and 6.7%

respectively, compared to Afir broadcast method (16.39ardab/fed).

It was observed that the application nitrogen levels at 75 kg N/fed. +
Serialin, 75 kg N/fed and 50 kg N/fed.+ Serialin gave the highest values of
grain yield (19.9, 19.2 and 18.61 ardab/fed.), respectively compared to
nitrogen level at 50 kg/fed (17.72 ardab/fed) in 2006/2007 season. In the
second season the using of nitrogen levels 75 kg N/fed. + Serialin, 75 kg
N/fed. and 50 kg N/fed.+ Serialin attained grain yield of 18.85, 17.61 and
17.17 (ardab/fed.), compared with nitrogen level at 50 kg/fed (15.78
ardab/fed.).



Regarding the effect of chemical and mechanical weed control
treatments on grain yield ardab/fed, data cleared that grain yield significantly
affected by weed control treatments in the both season as compared to weedy
check. Hence, hand weeding twice, Derby + Topik, Topik and Derby gave an
increase grain yield ardab/fed by 36.0, 34.6, 16.3 and 15.4 %, respectively,
compared with unweeded treatment in the first season. In the second season
the increment percentages due to the application of hand weeding twice,

Derby + Topik, Topik and Derby were 12.4, 15.1, 27.4 and 28.2 %.

The highest values of grain yield 23.33 and 22.10 ardab/fed obtained
from hand weeding twice under 75 kg N/fed.+ Serialin with Afir drill method

in the first and second seasons respectively.
12- Straw yield (ton/fed.):

Sowing methods significantly affected straw yield ton/fed in both
seasons. Afir drill gave the greatest value of straw yield (4.12 ton/fed), while
the lowest value straw yield (3.96 and 4.68 ton/fed) obtained from Afir

broadcast method in the first season and second season.

The effect of fertilization on straw yield (ton/fed.) was significant in
both seasons. Straw yield (ton/fed.) increased significantly with increasing N
Levels up to 75 kg N/fed. + inoculation with Serialin This treatments
produced maximum values of straw yield 4.19 ton/fed in the first season, and

4.76 in the second season.

With regard to the effect of weed control treatments on straw yield (ton/fed.) it could be
concluded that straw yield (ton/fed.) significantly affected in both seasons. Hand weeding twice produced
the maximum straw yields of 4.61 and 5.19 ton/fed. in first and second season respectively. Appling hand
weeding twice increased the straw yield ton/fed by 45.0% and 38.8% in both seasons, respectively,
compared with un-weeded plots.

I'V- Grain Quality:-
Protein Percentage:-

The results showed clearly that sowing methods significantly affected
protein in wheat grains in both seasons. Afir drill method gave the highest

value of grain protein% (12.33 and 12.31%), respectively, in first and second



season. Meanwhile Afir broadcast method gave the lowest values of grain

protein% (12.04 and 12.22%) in first and second season, respectively.

The results also revealed that fertilization had significant effect on
protein % in both seasons. In 2007/2008 season, nitrogen level at 75 kg/fed +
Serialin increased significantly protein % by 6.6, 7.7 and 12.37% compared
with nitrogen levels at 75 kg N/fed., 50 kg N/fed. + Serialin and 50 kg N/fed.,
respectively, in the first season and by 7.0, 7.9 and 13.1%, compared with
nitrogen levels at 75 kg N/fed., 50 kg N/fed. + Serialin and 50 kg N/fed.,

respectively, in the second season.

All studied weed control treatments significantly affected the grain
protein %, as compared to weedy check, in both seasons. The application of
hand weeding twice, Derby + Topik, Topik and Derby gave significant
increases percentages in grain protein % by 14.2, 13.7, 9.7 and 8.0%
respectively, compared to weedy check, in the first season and by 12.9, 12.3,
8.9 and 7.4, respectively, compared to unweeded treatment (11.24%) in

second season.
V- Correlation analysis

Data presented in Table(33) indicated that grain yield ardab/fed. was
positively and significantly correlated with number of grains/spike, 1000-
grain weight, number of spikes/m’,Moreover, it was. negatively and
significantly correlated with broad leaved weeds at 75 DAS, narrow leaved
weeds at 75 DAS, total weeds at 75 DAS , broad leaved weeds at 105 DAS,
narrow leaved weeds at 105 DAS and total weeds at 105 DAS in both

sS€asons.

CONGLUSION:

From this study it could be concluded that sowing wheat plants by drill
method, fertilizing by 75 kg N/fed. + inoculation with Serialin and control
weeds by hand weeding twice or Derby 17.5% SC at rate of 30cc/fed. + Topik
15% WP at rate of 140 g/fed. to achieve the greatest income per area unit and

decrease environmental pollution.
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