-25 -

RESULTS AND_DISCUSSION

A -~ Wheat growth 3

-

A¢l- Number of plants per square mebter :

The number of plants/m? as influenced by rates and
methods of seeding in the two seasons is shown in table 3.

In the two growing seasons, each increase in the rate
of seeding, was accompanied by 2 significant increase in
the mumber of plants/m. Also,hand drill sowing on flat or
pridges was affective to increape significantly this num-
ber in the second geason, The lorgest number of plant/m

was recorded for hand drill sowing or flat ( Table 3).

The increase in the numbey of plants/m? due to the
increase in the rate of seeding is rather expected, How=
ever, Tthe inecrease observed in this number due %o hand
drilling could be attributed to uniform distribution of -
seeds[ﬁnit area, as well as, relotively uniform depth of
sowing.

In the first season, the number of plants/m? was
significantly affected by the interaction between rate and
method of seeding ( Table 3-a)e

It is evident that drill sowing on flat was most
effective to increase plants number/n at dense sowinge.
At the highest rate of seeding, 2 significant difference
was observed amongst the two drill sowing methods in
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Tsble (3)t Number of plants/m2 as influenced by rate
and method of seeding in the two BeasSonSe

Main effects 1975/1976 197%6/1977
Nitrogen levels _ -
Zero — 1 J—

30 kg N/fed — ——

60 kg N/fad — ——

D kg N/ fad —— ——
Seeding rates *

55 kg/fad 20506 a 152-2 a
52.5 kg/fad 272.2 b 198.4 b
70,0 kg/fad 352.5 ¢C 285.2 ¢
. test XK o
Seeding methods

Broadcastong 235.2 a 219.6
Drilling on flat 31%.1 ¢ 226,8
Drilling on ridges 275.7 b 19%.4
Feo ‘t;eSt TE NCS

1~ Not recorded because N fertilization was not yet

practised,
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Addition of nitrogen was accompanied by a'significapt
increase in plant heighte. TIn the first season, differen-
ces in plant height were most pronounced than in the second

season, particularly at the second date of samplinge

Differences in the mognitude of response to N ferti~
1ization among the two seasons could be atributed to
differences in the soil availeble N level. In the second
season, the soil was of higher soil avallable N then in
the Pirst season ( Table 1), In wheat, several workers _
found N fertilization resulted in stem elongation (El-Sayed,
1973; Ibrahim and Assey, 19765 Mohomed 19763 El~Metwally,
1977 and Saleh, 1977).

In the first season, wheat plants were elongated due
to doubling the rate of seeding, This was valid at 97 days
after sowing, but was not observed in the second SseasSon.
gimilar effect was observed by Tprshim (1972) however,
Abdulgalil (1964) reported decrease in plant height of
wheat due to dense sowinge Under the present study, the
jncrease in plant height due to dense sowing could be
attributed to competition between plants for light.

At the two dates of sampling in the first season and
at the second date in the second season, significant diffe-
rences were Seen in plant height among the three methods

of sowing ( Table 4). In the first season, longer plants
were observed for drill sowing on flat than.in the two
other two methods. In the second season, drilling on

ridges produced the longest plants.
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The effect observed in the first season ascertained
the view that wheat plants might have’ had oompet for light
when were crowded. Data in table 3 1ndlcated the drilling
on flat in’the fipst season had the highest number of
plants/m? ( Table 3)e In the second season IO 51gn1f10ant
differences were detected in the number of’ plants/m among

the three methods of SOWinge

”A,B— Number of tillers per plant @

The effect of N 1cvel and rate and method of seeding
on the numbeX of tillers PeT plant at two dates of sampling

in the two seasons 1S shown in table e

Ip the two £5eaS0NS, nitrogen fﬂrtilization increased
significantly the mumber of tillers/plant at the two dates
of samplings The effect was most obvious at the second
then at the firsb date of sampling. Several workers found
nitrogen to increase tillering of wheat (Sandhu and Gill,
19715 Ishab and Taha, 1974 ; Mohomed, 19763 El-Metwally,
1977; and Salehy 1977 ).

Significant preduction in the number of tillers/plant

was noticed with the increase in the rate of seeding. This

was valid atthe two dates of sampling jn the two seasons

( Table 4). AL the firSt_date of sampling, the decrease
was eonsistent and éigﬁiffcant_with ecach increase in the
rate of seedlnge At.theusecond'date of sompling, no sig-
nifieant increaseé in the naﬁberEof'tillers/plant was seen

when the xate of seeding was further jncreased from 5245

to 70 kg/fa&f
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reduction in the number of tillers/plant with each increase

in the rate of seeding.

A4~ Teof area per plant

Leaf area/plant as influenced by N level and rate and
method of seeding at two dates of sampling in the two

seasons is given in table 5,

In the two seasons, the incresse in N fertilization
level was accompanied by significant increases in leaf
area/plant. The effect was most pronounced at 77 and 85
days sfter sowing in the two Ss€xsons, respectively. At
this two dates of sampling, the increase in leaf ares with

each N increment was significant,

Addition of N was found to increase leaf area in
wheat (Khalifa, 1975 and Abdulgelil,1979), Under the
present study, addition of N wes effective to increase the
number of tillers/plant (Table 4). This increase could
contribute to the increase observed herein in leaf area/
plante The role of N towards leaf longevity cannot be

denied in this respect.

A significant decrease in leaf area/plant was noticed
wiph the iﬁcrease in the rate of seeding. This was valid
at the two dates of sampling, but the decrease was most
obvious in the second season (Table 5),

It is rather expected,due to intense competition
between plants,that dense sowing could be accompanied by

a decrease in leaf area/plant.

fects
n ley
/fad
Jffad
/ £ad
, ratq
ad
/£ad
/ £ad
» matH
|sting
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Significant differences were observed in leaf area/
plant among the three methods of sowing in favour of broad-
casting (Table 5). This was true at the two dates of sam-

pling in the two seasons.

Data in table 3 indicated thet the plant stand in
broadcasting was lower than in the two drilling methods.
Limited competition between wheat plants in the former could
account for the increase of leaf area/plant.

In the second season, the interaction between N
level and rate of seeding affected significantly the leaf
area/plant at 85 days after sowing ( Table 5-~a)e
Table (5~a): TIeaf area/plant Ccm?), 8> days after sowing,

as influenced by the interactions between

nitrogen levels and seeding rates in the
second sScasone

Seeding rates Nitrogen levels (kg N/fad)

(kg /fad) Zero 30 60 D
B | c B C

35 227.6 =& 38706 b 446,.,8 ¢ 532.7 4
A A A B

52.5 15445 a 238.,9 b 326,1 ¢ 434.8 4
A B A A

70 153.2 a 297.8 b 27848 b 291.8 b

Fo test ¢ 2=

It is quite interesting to notice from the btable
that in light or moderabe sown plots, each increase in N
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It is obvious that without N fertilization, no sig-
nifieant differences could be seen in leaf area/plant due
té varying the method of sowinge In the N fertilized plots,
significant differences in favour of broadeasting could be
observed in leaf area/plant among the three methods of
secding. This increase could be attributed to better
growth by the individual plants in the broadcasted plots
due to low plant number and thus limited competition among
them,

A5~ Leaf prea index (LAT):

Data in table 5 show the effect of N level and rate
and method of sowing on the LAL at two dates of sampling in

the two seasons.,

The increase in N fertilization level from 30 to D
kg N/fad was accompanied by a significant increase in TAT,
This was valid at the two dates of sampling in the two

seasonse

Similer increasec was observed in leaf area per plant
(Table 5) and in the number of tillers/plant (Table 4) and
was reported by others in the literature (Khalifa, 1973
Saleh , 1977 end Abdulgalil, 1979).

At the seccond date of sampling in the two seasons,
significant differences were detected in LAT among the
different rates of geeding (Table 5). In the first season,
1AT was increased significantly due to the ilncrease in the

rate of seeding from 35 to 70 kg/fed. In the second season,
+his inerease did not reach the level of significance.
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The present results indicate that the decrezse in

leaf area/plant (Table 5) as a result of the increase in
the rate of seeding was compensated by the increase in the
This compensation levelled

number of plants/m™ (Table 3).
the differences in LAL at the first date of sampling in
o Late in the season, the Increase in the
number of plants/m” over compensated the decrease in leaf

the two seasons.
2
apea/plant and therefore the LAL wss signifigantly increased.
The method of sowing had significantly influenced

TAI gt the second date of sampling in the first season and

It is evident that

at the two dates of sampling in the second one (Table 5 e
At the second date of sampling the effect was more pronoun-—

among the two drilling methods.
eed drilling on flat had significantly higher LAL than
No 81gnxficant“differences could be

ced

S
dfilling on ridges.
detected in LAT among broadecasting snd drilling on flat

The present results indicate that drilling on flat

method.
night have had maintained uniform plant distribution and
» This could acoount
In the first

thus more light interception by leaves.

for the increase in TAT in the second season.
season, the increase in the number of plants/m”™ due to

this method of sowing (Table 3) cannot be neglected.
In the second season, the interaction between N

jevel and rate of seeding affected significantly the LAT at

85 days after sowing (Table 5-¢).




Table (5-c)t Leaf area index (IAT), 85 days after sowing,
as influenced by the interaction between
nitrogen levels and seeding rates in the
second season.

Seeding rates Nitrogen levels ( kg N/fad)

(kg/fad ) Zero 30 60 D
A B A A

35 | 3.7 a 6,02 b 8.03 ¢ 927 ¢
A A A A

5205 3602 a8 4’-19 a 6089 b 9.69 c
A c A A

F, 'best Je

It is obvious that at the lowest rate of seeding,
LAT did not reach its maxinum unless D kg N/fad was added.
However, at the highest rate of seeding, LA attained its
ngxinun when only 30 kg N/fad were given,

The present results clearly indicate that LAT cowld
be nmaximised through dense sowing with low N fertilization
level, For light sowing, higher N fertilization levels
should be tried. The decrease in IAI due to the increase
in N level at dense sowing could be attributed to nutual
shading of the upper leaves to lower ones and hence an
intense competition for light,.

In the second season, the interaction between N
level and method of sowing affected significantly the TAT
at 85 days after sowing (Table 5-d),




- 41 -

Table (5~d): Leaf area index (LAI) 85 days after sowing,
a8 infldenced by the interaction between
nitrogen levels and methods of sowing in the
second seaSon.

Nitrogen levels (kg N/fad)

Seeding method -
Zero 20 60 ©

A B B B
Broadcasting 3.88 a 84,19 b 988 be 10,50 ¢
i A A A B
DI‘illiIlg on flat 3.61 a 5.22 ab 6.58 b 10.28 ]
A A A A
Drilling on
ridges 3453 a 5:.93 b 5.87 v 6.69 b

F. test ﬂ

It is evident that 4in broadcasting method, IAL con-
tinued to increase significantly up to the‘addition of 60
kg N/fade In the drilling on flat method, IAT continued
to increase significantly up to the addition of D kg N/fad.
In the third method of sowing i.e. drilling on ridges, IAI
failed %o increase significantly beyond the addition of
30 kg N/fsd.

The present results refer to differential Yesponse
To N fertilization due to varying the method of sowing. It
further Indicate that seed drilling on ridges nmight have
had introduced some sort of competition between plants for
growth factors other than nitrogen, It is rather expected
that competition for 1light 1s one of the major factors




influencing growth and longevity of leaves, In drill sowing
on r:.dges, 1ight dlstrlbutlon, as well as, light intensu.ty
between plants cannot be considered uniform due to shading
caused by pléﬁts in drills at high position to those in
dfills at low position on the ridge. '

A,B- E}ag leaf area 3

The flag leal area as influenced by N level and rate
and method of sowing in the two seasons 1ls shown in table 6.

The flag leaf area was significantly increased due
to addition of N, The effect was most pronounced in the
second séason where each N increment resulted in a signifi-
cant inecpesse in flag leaf areas In the first season, no
further signifieant increasc was observed in the flag leaf

area when the third N increment was givens

In the second seasSon, the increase in rate of
seeding was accompanied by a significant decrease in the
flag leaf area, This was not true in the first season

(Table 6).

These dota indicate that the flag leaf area was
adversely affected by the increase in the rate of seeding
to 70 kg/fad due to high competition between wheat plants.

The effect was not observed in the first season due to the
interachion between rates and methods of sowing (Table G-a)s

In the seqond season, varying the method pf sowlng
had significantly influenced the flag leaf area (Table 6).
It is evident that the flag leaf area was deercased
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Pable (6): Flag leaf area (c.mg), number of days to heading
a8 influenced by nitrogen levels, seediag rates
and seeding methods in the two seasons.

Number of days to

Flag leaf ores
(em=) heading

Main effects

o

1975/76  19%6/77  1975/7%6  197%6/77

-

Nitxjogen levels

Zero 15.10a 16.20a 95,72 91.02a
30 kg N/fad 25425b 22,8b % .72 R 4D
60 kg N/fad 31.53¢ 28,68c  97.36 9% .83¢
D kg N/fad 354,680 34,024 98455 9, F4
Fo. test ¥ x NS E < 3

Seeding rates

35 kg/fad 26,51 26,74 97.52b 9%.83¢
52,5 kg/fad 28,50 25.74b 97,270 R, PBb
50,0 kg/fad 25,88 23.8%a  HB.M47a  R4laa
‘F. test NeS ¥ ®H xK ‘

Seeding methods

Boradoasting ) 27907 27091b 97-75b 93056b
Drilling on flat 2747 24,049 .14 %.871
Drilling on ridges 26435 24.1%a B o372 %2.7?a

Fo. test N,S E 4 4 XK




significantly due to drill sowing on flat or ridges, This

was not observed in the first season.

Data in table 3 showed that the three methods of
sowing hed Statistically similar mumbers of plants/m~ in
the second season., The decresse observed herein in flag
leaf area in drill sowing cannot be attributed to competi-
tion caused by crowded plants. This decrease, however,
refers to betber and uniform distribution in the broad-
casted than in the drilled plots. In the latters competi-
tion, particulsrly for light, could account for the decrease
of flag leaf area. The effect was not observed in the first
season due to the interaction between rates and methods of

sowing (Table 6-8 e

Table (6=~2): Flag leaf area (cm?) as influenced by the
interaction bebtween se-ding retes and
methods of sowing in the first seascn.

Seeding rates (kg/fad)

Seeding methods

35 52,5 0

A B B
Broadcasting 24,56 a 30.8 b 25,85 ab

B A B
Drilling on flat 28,52 = 25,79 a 28,10 a

A B A
Drilling on ridges 26,45 ab 28,91 b 23469 a

Fg teS‘b - 3




It is evident that the flag leaf area was greatly
decreased by dense sowing in drills on ridges. This was
not observed when drilling was on flat or seeds were broad-
casted. The present results again refer to better and uni—
form distribution of wheat plants in drill sowing on flat:

than on ridgess

AJ7~- HNumber of days to heading:

The number of days to heading as influenced by N
level and rate and method of sowing in the two seasons is

shown in table 6.

In the second'season, the number of days to heading
was significantly increased with each increment of nitro-
gen. This was seen in the first season but the differe#ceg
did not reach the level of significance. In wheat nitro-
gen fertilization was reported to delay heading'(Elquamayé
19633 Rohde, 1%3; Mohamed 19‘76 and El-Metwally,1977).

Under the present study, the number of tillers/
plant (Table 4) was significantly increased due to addition
of nitrogen. Similar effect was observed in leaf area/
plant, LAT (Table 5) and flag leaf area (Table 6), All
these growbth improvements could account for the increase
in number of days to heading. |

The increase in the rate of seeding was followed
by a significant decrease in the growth period to heading
kTable 6)s The decrease was more consistent in the
second than in the first season.
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The present results indicate that dense sowing ref-
lected adverse effect on the growth of wheat plants and
thus their growth period to heading, Similar effect was
observed in the number of tillers/plant, leaf area/plant,
IAT and flag leaf area (Tables 4,5 and 6)s The decrease
in the number of tillers/plant due to dense sowing could
nuch account for the decrease observed herein in the number

of days %o heading.

Plants drill sown on ridges had shorter growth per-
iod to heading than those in broedcasted plotse. This was
valid in the two seasons {Table 6).

The present results again throw light on the adverse
effect imposed on the growth of wheat plants in plots
drilled on ridges, Such effect was also observed in the
leaf area/plant, LAT and flag leaf area (Tables 5 and 6).

A.8- TLeaf area ratio (LAR):

Leaf area ratio as influenced by N level and rate
and method of sowing at one period of growbth in the two

seasons 1is shown in table 7.

In the two seasons, LAR was not significantly in-
fluenced by the rate or the method of seeding. However,
addition of P kg N/fad resulted in a significant decrease
in TAR in the first seasone This w28 not true in the second
seasone This decrease could be attributed to a greater in-
crease in the rate of dry matter input than in leaf area,
This wonld be expected at this period of growth i.e. 77=97
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days after sowing where most of the lower leaves were
senescing. 7

In the first season, the interaction between N level
and rate of sgeding affected significantly the LAR in the

first season (Table 7-a).

Table (7-a): Leaf area ratio (cma/gn/day) as influenced by
the interzction between nitrogen levels and
seeding rates In the first season.

Seeding rates Nitrogen levels ( kg H/fad)

(ig/£ad) zero 30 60 D
A A A A
35 181 b 154 1 103 a 88 a
| A A
52.5 163 b 156 b 134 adb 115 a
A A A B
0 156 ab 186 b 125 g 135 a
F.f 'be st =

Without N fertilization, the increase in the rate of
seeding was without significant influence of L4R, This
was also true when 30 or 60 kg N/fad were added. However,
when PO kg/fad were given, the LIAR was increased signifi-
cantly due to the increase in the rate of seeding from 35

to 70 kg/fad.
The Iincrease in LAR observed h-rein might indicate
that dense sown plants were in need for the third N incre-

ment to Increase their leafl area ratio.
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AeS~ TNet assimilation rate (NAR);

Net assimilation rate as influenced by N level and
rate and method of sowing at one period of growth in the

two seasons is shown in table 7.

In the first season, NAR was significantly increased
due to addition of nitrogen. The increase in N level d4id
not reflect any significant variation in NAR, This was

not observed in the second season.

The present results indicate that 30 kg N/fad was
effective to increase NAR, Similar increase was observed
in TAT (Table 5)3_ The effect was pronounced in the first
N than in the second season due to lower soil available N

in the former than in the latter (Table 1).

In the two seasons, the rate of seeding was without
significant influence of NAR, however, the method of sowing
affected it significantiy in the first season (Table 7).
Higher NAR was rccorded for broadcssting than for the two
drilling methods.

Data in teble 3 showed that, in the first season,
broadcasting method had the lowest stand smongst the three
method of sowing. Shading caused by crowded plants in
drill sowing could account for the decrease in NAR, These
two methods of sowing hed lowexr LAI than broadcasting method
(Table 7). , _

In the first season, the interaction between N level
and rate of secding affected significantly NAR (Table 7-b).
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Table (7-b)t Net assimilation rate (mg/cu® /day) as in-
fluenced by the interaction between nitro-
gen levels and seeding rates in the first
Season.

Nitrogen levels (kg N/fad)

Seed rates
( kg/fad) Zero 30 60 o

A A B 8

35 B4 a 21845 b 2755 bec 340.0 ¢
A A A B

5245 84.5 & 278,92 ¢ 182,5 b 260,0 be
A A A A

70 129,5 a 2404 b  220,0 b 162.3 ab

Fo test =

It is evident that without N fertilization or with
the gddition of 30 kg N/fad, the inerecase in the rate of
seeding did not reflect any significant variation in NAR,
At higher N levels, NAR was reduced significantly when the
rate of sceding was increased from 35 to 70 kg/fad.

These data ascertained those forementioned that
dense sowing caused reduction to NAR due to sheding
effect, The data obtained, herein, further indicate that
this effect was more evident at the higher than at the
lower N fertilirzetion level.

A.10- Relative g_r_oirbh rate
Relative growth rate as influenced by N level and

rate and method of sowing in the two seasons is shown in
table P‘
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In the second season, the three factore under study
did not affect significantly RGR. In the fire® season,both
N level and method of sowing reflected significant varia-
tion in RGR.

Addition of 30 kg N/fad incressed significantly RGR.
The further increment of N did not reflect any significant

variation in RGR.

It has been shown that 30 kg N/fad resulted in a
significant increase in NAR but the further increase in N
level did not affect it significantly (Table 7)e Data in
the same table, showed that LAR was not decreased with this
N increment, The increase in RGR due to the first N in-

crement, could be attribubted to the increase of NAR,

Higher RGR was recorded for broadcasting method as
compared to the other drilling methods of sowing.

Data in table 7 showed that broadcasting method had
higher NAR than the other two methods of sowinge Data in
the same teble indicated +that the three methods of sowing
had almost similar TR, Accordingly, RGR recorded for
broadcasting surpassed that recorded for the other twn
methods of sowing due to higher NAR in the former than in
the latters.

2,11~ Absolute growth rate (BGR)s

Absolute growth rate as influenced by N level and
rate and method of sowing in the two seasons is shown in
table 7«




In the two seasons, addition of nitrogen increased
significantly AGR. However, the increase in N level was
without significant influence on this grow:bh attribute.
Similar trend was observed in NAR snd RGR (Table 7) in the

first season.

According to these data, the first N increment was
qiuite enough to increase AGR significantlys This N incre-
ment increased plant height (Table 4), number of tillers/
plant (Table 4), leaf area/plant (Table 5), IAIL (Table 5),
£lag leaf area and mumber of days to heading (Table 6)s

All these growth improvements could account for the increa—

se in AGR observed herein in both seasonss

In the second season, each increase in the rate of
seeding was followed by a significent decrease in AGR. This
was observed in the first season, but the differences did
not reach the level of significance (Table 7).

Bince AGR is based on the dry weight input per plant
during certain period of growth, it is rather expected, due
to intense competition, that it decreased with the increase
in the rate of seeding,

In the first season, the highest AGR was recorded
for broadcasting methods Similar effect was observed in
the second season but without significant differences
tTable 7)e Similar superiority was observed in NAR and

RGR (Table 7) due to limited competition among the low num—
ber of plants/m2 (Table 3) observed 1ln this method of sowlng.
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Data in tables %4 and 5 indicsted that plants in the
broadcasting method had_largei* number of tiller/plant,
larger leaf area/plant, higher LAI, larger flag leaf ares
and greater number of days to heading than in the two
drilling methods of sowing.

In the second season, the interaction between N level

and rate of seeding affected significsntly AGR (Table 7-¢).

Teble (7=c): Absolube growth rate (mg/day) as influenced
by the interaction between nitrogen levels
and seeding rates in the second season.

Seeding rates Nitrogen levels (kg N/fed)

( kg/ted) Zero 20 ... 60 D
4 B _ B G

35 53,91 & 117.66 ¢ 91,58 b 133.00 ¢
A A B B

5245 36,91 a 72.50 b J1.58 ¢ 86,58 be
A A A A

70 50,75 a 5533 & 63,16 a 57,66 a

————

Fg test ==

It is seen that N fertilizetion failed to increase .
AGR at the highest rate of seeding. At ‘Ehe two lower rates,
AGR was significantly increased by N addition. It is evident
also, that at the highest N level each increase in the rate
of seeding was accompanied by a significant decrease in
AGR. This was not true when N fertilization was restricted,




Failure of N fertilization to increase AGR at dense
sowing might indicate that competition between wheat plants
was manifested for other growth factors other than N. Under
such condition, shading might have had created intense com~

petition between plants for light.

A.12— Plant top dry weight 2

The effects of N level, rate and method of sowing
on the plant top dry weight at two periods of growth in the

two seasons are shown in table 8,

In the two seasons, the plant top dry weight con-
tinued to increase significantly up to the zddition of S0
kg N/fad At the Pirst period of growth in the first
season and at the two periods of growth in the second one,
a significant increase in plant top Ary weight was obtained

with each N increment.

These data ave rather expected as all the growth
attributes were significantly improved through N fertiliza-
tion, Several workers observed such effect in whest (Singh
and Verma, 1%5; Singh and Gupta, 19703 Singh and Anderson,
1973 and Saleh, 1977),

In the two seasons, the plant top dry weight was
decreased sigrifieantly with the incresse in the rate of
seedings In the second season, the decrease was most con-
sistent and significant (Table 8), The trend observed
herein was observed in all growth attribubes and was attrie~
buted to competition between dense sown plants at high
rates of seeding,
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Table (8): Plant top dry weight (gm) as influenced by
nitrogen levels, seceding rates and seeding
methods in the two s~2S50DS.

Plant top dry weight (gm)

Main effects

1975/19%6 1976/1977

77 97 70 85
Nitrogen levels
Zero l.222 1.70a 1.73a 24382
30 kg N/fad. 1.5% 34130 24331 34511
60 kg N/fad 2.17¢ 3.67bc  2.74c 3.%7¢
O kg N/fad 2444 4,09 3,284 4,664
F. test ¥ * K ¥
Seeding rates
35 kg/fed 2.1 3.67b 3e24¢ 4,68¢
52,5 kgdfad 1?75a 2.%a 2.50b 3.57b
70,0 kg/fad 1463a 2.81a 1.82a 2,65a
F. test ‘ AL FF .2 FEHX
Seeding methods
Broadcasting 2¢130 3¢ 91D 2,%c¢ 43220
Drilling on flat  l.71a 2,8% 247D 354D
Drilling on ridges 1.73a 2.64a 2.13a 3.13a

F, test <4 3 36K ¥




In the two seasons, at the two dates of sampling,
broadcasting method recdrded higher p}ant top dry weight
than the other two methods of sowing (Table 8)s In the
second season, lower plant top dry weight was recorded fbr
drill sowing on ridges than for drill sowing on flat. This
was not true in the first season where the two drilling

methods had elmost similar dry weights.

In the first season, broadcssting method had lower
number of plants/m? (Table 3) than the other two drilling
methodse The Increase in dry weight therefore could be
attributed to lower competition between less dense plants.
In the second season, no significant differences were de-
fected in the number of plants/m? emong the different
methods of sowling. The increase in plant top dry weight
therefore could be attributed to better distribution of
plants per unit ares. This could be ascertained by the deow
rease in plant top dry welght whenxdrilling was practised
on ridges. In this method of sowirg,plants in drills at the
top of the ridge had better position for receiving light
and better chance for growth than those in drills st lower
position. In the present study these plants had lower leaf
area (Table 5), LAT (Table 5) and flag leaf area (Tadble 6)
than those in drills on flat. According to these data, it
could be concluded that drill sowing on ridges is not reco-
mended due to un-uniform distribution of plants in the
f£icld and thus un-equal chance of growth.




The interaction between N level and rate of seeding
affected significantly the plant top dry weight at 97 and

85 days after sowing in the two sepsons, respectively
(Tables 8~a and 8=b).

Table (8~a)s Plant top dry weight (gm), 97 days after
sowing, as influenced by the interaction

between nitrogen levels and seeding rates
in the first season,

Seeding rates

Nitrogen levels (kg H/fad)

fad
( kg/Tad) Zero 30 60 D
A A B C
35 1.88 a  3.26 b 4,48 ¢ 5,05 d
A A A B
A A A A
20 1.76 a 3,02 b 3,281 3.19b

F. test 3K

Table (8-Db)s

Plant $op dry weight (gm), 85 days after
sowing, as influenced by the interaction
between nitrogen levels and seeding rates
in the second season,

Nitrogen levels (kg N/fad)

Secd rates
( fad ) Zero 20 60 o
B C B C
35 5.02 a 4’.79 b 4.&) B 6.11 ¢
A B B B
A A ¥ A
70 1.7 a 244 2d° 3000b 3.17 b

Fo, test =
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Though different trends were observed in the response
of plant top dry weight to varying the level and rate of
seeding, however, a general trend could be seen, It is
evident that lower N level was reéu;red_at the highest rate
of seeding to Iincrease the plant top dry weight. At the
loewt rate of seeding, plant top dry weight continued to
incresse up to the addition of 9 kg N/fad, At the highest
rate of seeding, no significant increase in plant top dry
weight was obtsined beyond the sddition of 30 and 60 kg N/
fad in the two growing seasons, respectivelys

These datd strengthen the view that competition was
manifested at dense sowing for other factoré of growth
other than nitrogen. Competition foxr light cannot be neg—
lected and could account for the decreased response to N

fertilization at dense sowing.

The interaction between N level and method of sowing
affected significantly the plant top dry weight at %7 and
85 days after sowling in the two sessons, respectively
(Tebles 8-c and 8-d), o _
Pable (8=-c)s Plant top dry weight (em),97 days after sowing,

as influenced by the interaction between nitro-
gen levels and methods of sowing in the first

‘8eg80Na

Seeding methods - Ni??og?? ?evels (kg §/fad)

Zero 30 _60 o)
A B B B
Broadcasting 1.85 a 4,20 D 4464 D6 BeFH ¢
A A A A
Driliing on flat 1,58 a 2,74 b 3448 o 3.7 ¢
. 4 " A A A
Drilling on 1.69a 246D 2,88Dbo  3.55 ¢

ridges
F’ teS'b x
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Pable (8~d)s Plant top dry weight (gm), 85 days after
sowlng, as influenced by the interaction
between nitrogen levels and methods of
sowing in the second seasona

Nitrogen levels (kg N/fed)

Seeding methods

ZEero 30 60 D
B B C C

Broadcasting 2.64 a 4,01 b 4.67 ¢ 5.58 4
A A _ B B

Drilling on flat 205 a 3,40 b 3.% ¢ 4,79 a4
B A A A

ridges

——

F. test ==

It is obvious that wheat plants in drllls on ridges
showed lower response to N fertilizaotion than those in
drills on flat or broadcasteds In thc first season, no
significant differences c¢ould be detected in plent top dry
weight at the different le¢vels among the two drilling
methods (Table 8-¢)e In the second season, at the two
higher N levels, plant in drills on flat had significantly
higher top dry weight than those in drills on ridges
(Table 8-d).

These data again strengthen the view that plants in
drills on flat bad better chance of growth than those in
drills on ridges. Those in the broadcasted plobs had the
best chance of growth. Similar trend was observed in

TAR ot 85 days after sowing in the second scason (Table 5-d).

This effect was also observed in leaf area/plant at the same

date of sampling in the first season (Table 5-b). The dec-
rease in response was also observed in the number of tillers/

plant during the samc sesson (Table 4-a).




B- Yield and some contributing characters

B.1- Plant height @

Plant height, at harvest,as influenced by N level and
rate and methods of sowing in the two seasons is shown in
table J.

In the two Seasons, addition of N resulted in a .
significant increase in plant height. In the first season,
this increase was significantup to the addition of 60 kg
N/fad. In the second season, no further significant in—
crease in height was observed beyond the addition of 20 kg
N/fad. Difference in the magnitude of response could be
attribubed to difference in the soll available N level
(Table 1)

- In the first season, the increase in the rate of
seeding to 70 kg/fad resulted in a significant increase in
plant height. This was not valid in the second season but
wés ascertained in the combined analysise Similar effect
wag observed during the seaspn (Table &) and was attributed
to competition between wheat plants for 1ight.

In the two seasons, varying the nethod of seeding
was without influence on plant height. However, the
interaction between methods and ra?es of sowing affected it
significantly in the first season (Table 9%a).
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Pable (%a)s Plant height (em) as influenced by the
interaction between seeding rates and
methods of sowing in the first season.

Seeding rates (kz N/£fxd)

Seeding methods

35 5245 70

A A B
Broadcosting 103.5 a 104,9 a 1100 b

A A B
Drilling on flat 105,0 a 105.8 a 110.,1

A A A

Drilling on ridges 106,79 a 107.9 a 054 a

b g —

F,’. ‘beS‘b‘ ¥

It is obvious that wheat plants got taller with the
increase in the rate of seeding when_b:oadcasted or drill
sown on flat, Thils was not true when seeds were hand dril-
led on ridgess At the highest rste of seeding, longer
plants were seen against the first two methods of sowing
j.cs broadcasting and hand drilling on flate

_ The present results could be discussed on the basis
of competition. Data in table 3-a showed that the highest
plant number/m?( 429,7) was scen when the highest rate of
seeding was hand drilled on flat, At this rate of seeding,
the lowest plant number was observed against broasdeasting
method, Intense competition for light in the first method
is reasonable to explain the increase in plant height.
However, low competition between plants and better chance
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for growth could be served to explain the increase in plant
height in brosdcasting method.

Bel- Number of spikes per_plant s

The number of spikes/plant ss 1nfluenced by N level
and rate and method of sowing in the two Seasons is shown

in table Je

Addition of N was accompanied by a significant ine
creage in the number of spikes/plant. In the two seasons,
no further increase in spike number was obtained beyond the
addition of 60 kg N/féd, This was ascertained by the com-
bined analysis. Several workers found the number of
spikes/plant to inecrease due %o addition of nitrogen
r(Sharma, 1970; El-Sayed, 19733 Abdel-Razek, 1975; Ibrehim
and Assey, 1976 and El-Metwally, 1977).

According to the combined analysis, the increase in
the rate of seeding from 35 or 52,5 to 70 kg/fad was
accompanied by a significant decrease in the number of

spikes/plant (Table 3).

Similar decrease was observed in the number of
tillers/plant at two dates of sampling in the two seasons
(Table 4)y The decrease was attributed to competition
between dense sown plantse The resulits obtained, herein,
were also found by Das and Varma (1956 ) ,Abdulgalil (1%4)
and Ibrahim (19'?2).

~ The mmber of spikes/plant was significantly affeo-
ted by the method of sowing (Table 9), In the two seasons,
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higher number of splkes/plant was recorded for broadcasting
method than for the other two drilling methods, Data of
the combined analysis showed significant differences among

the two drilling methods in favour of drilling on flat.

Datsa in table 4 showed that broadcasting method had
higher number of tillers/plant than the other two methods
of sowing. The increase in the first season, was attribu-

ted to lower number of plants/m? (Table 3),

The combined analysis of the two seasons showed that
the mumber of spikes/plant was influenced by the interac-
tion between N level and method of sowing (Table 9-Db).

Table (3b)s Number of spikes/plant as influenced by the
interaction between nitrogen level, and
methods of sowing. (combined analysis)

Nitrogen levels (kg I/fad)

Seeding methods

Ze IO 30 60 - 2
A B C C
Broadcasting 1,56 a 2.8 b 3.5% ¢ 3471 ¢
p A B B
Drilling on flat 1.60 a 249 b 3426 ¢ 3.3l ¢
A AB A A
Drilling on 1,72 a 2,59 b 2,78 bc 3.0l ¢
ridges
F,'best E - 3

Without N fertilization, no significant differences

could be deteoted in the mmber of spikes/plant among the
three methods of sowinge At the two higher N levels,brosd-




casting method had the highest spikes number whereas dril-
ling on ridges method had the lowest one.

These data indicate that N fertilization was more
effective to increase the number of spikes/plant in broad-
casting than 1in the other two methods of sowings In +the
Tirst method, the-increase in the level of N from zero to
D kg N/fad wes secompanied by an inerease of 2,15 spike/
plants In the two drilling methods these increases were
1.71 and 1.29 only. This could be attributed to better
distribution of plants in broadcasting than in the other
two methods of sowing,

The interaction between rates and methods of sowing
affected significantly the number ofrspikes/plapt, This
was observed from the combined analysis (Table %=c),.

Table (9-c): Number of spikes/plant as influenced by the

interactions between seeding rates and
methods of sowing (combined analysis)

Seeding rates (kg/fad )

Beeding methods

35 52,5 | 70
B " B A
Broadcasting 3.10 b 3.16 b 2,52 g
| AB A A
Drilling on flat 2.8 b 2,58 a 254 a
A A A
Driliing on 2478 b 2443 a 2435 a

ridges

Fo test =
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1t is evident that in the broadcasting method, the
number of spikes/plant was not significantly decreased un~
less the rate of seeding was increased to 70 kg/fad. In
the other two methods of sowing, the number of spikesdplant
was significantly decreased when the pate of seeding was

increased to 52.5 kg/fad,

The present results again strengthen the view that
in broadcasting method plants were uniformly distributed
than in the other two methods of sowing, Tbe results
further indicate that higher rates of seeding could be tried
in broedcssting than in the two drilling methods without
significant reduction in the number of spikes/plant.,

Be5~ ©Spike length i

Spike length as infiuenced by N level and rate and
method of sowing in the two seasons is presented in table 2

In the two sessons, addition of N resulted in a sig-
nificant incresse in 3piké length. In the first season,
each N incremert was accompanied by a significant increase
in spike length, This i1s ascertained by the combined
analysis, These data are in accorggnce with those reported
by Mohamed (197%6) and El-Metwally (1977).

In the second season, each increase in the rate of
secding was reflected in a significant decrease in spike
length, This was not true in the first season, however,
the combined analysis showed g reduction in spike lepgth
when the rate of seeding was increased to 70 kg/fad (Table 9),
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The present results indicate that the competition
created by denseAsowing was reflected also in spike length,
Data in table 4 and 9 showed that dense sowing caused re-

ductions in both the mumber of tilleps and spikes/plant,
Similar decrease was observed in leaf area/plant and IAT
(Table 5),

Spike length was significantly'decreased in the two
drilling methods of sowings This was observed in the first
Season and in the combined analysis (Table 2.

In the first season, the number of plants/n° (table
3) was higher in the two drilling methods of sowing than in
broadcasting methods This could account for the decrease
in spike length observed herein in the first season. These
methods of sowing had also lower number of spikes/plant
kTable 9) than the broadeasting methods

The combined data of the two seasons showed that
spike length was significantly influenced by the interac~
tion between N level and rste of seeding(Table 9-4),

Table (%d): Spike length (em) as influenced by the
- interactions-between'nitrogen levels
and seeding rates. (combined analysis)

Nitrogen levels (kg N/Tad)

Seeding rates

(ke/ 2 ) zero 30 60 D
| B B A A
35 De¢36 a 8483 b 9.54 (] 10,0 4
AB B A A
52o5 5008 a 8.65 b 9.36 c 10.02 4
A A A A
! 4,84 a 8405 b 2:.25 ¢ 2.78 a

F. test I
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It 48 evident thst at the two higher N levels, no
significant differences could be detected in spike length _
among the three rates of seeding. At the two lower N levels,
dense sown plants had significantly shorter spikes than

light sown ones.

These data indicate that competition between dense
sown plants was overcome by the addition of 60 or 0 kg N/
fad and hence the differences in spike length among the
different rates of seeding did not reach the level of sig-
nificance,

According to the combined anslysis data, the intera—
ction between rates and methods of sowing affected signifi-
cantly spike length (Table 9%=e).

Table (9-e): Spike length (em) as inPluenced by the

intergction between seeding rates and
methods of sowing. (combined analysis)

o

Seceding method Seeding rates (kg/fad )

35 5245 70
- A B A
Broadcasting 8450 Db 8.64 b 8403 =

A A A

A A A
Drilling on ridges 8429 a 8.14 a 8,06 1
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It is obvious that in broadcssting method, the spike
length was not significantly decreased unless the rate of
seeding was increased to 70 kg/fad. In the drilling method
on flat, the increase in the rate of seeding to 52.5 or 70
was accompanied by a significant decrease in spike length.
In the drilling method on ridges, the spike length 4id not
respond to variation in the rate of seeding.

The present results ascertain the view that in broad-
casting method, more dense sowing could be practised than in
drill sowing on flat, This might indicate that competition
between plants was more supervised in broadcasted than in
drilled plots. Better and uniform plant distribution in

the former could account for this increase,

- —— - e —

Bel= - Hunber of spikelets/splke t

The numbers of fertile and sterile splkelets per
splke as influenced by N level and rate and method of sowing

in the two seasons are shown in table 10.

Addition of N was accompanied by a significant in-
crease in the number of fertile spikelets/spike., Data cf
the combined anslysis showed a significant inorease in the
number of fertile spikelets per spike with the increase 19
the level of N from 30 to D kg N/fad. On the other hand,

a consistent significant decrease wes observed in the number
sterile spikelets/spike with each inc;enent of nitrogen.

In.wheat, addition of nitrogen was reported to in-
orc¢sse the number of fertile spikelets/spike (Langer and

Liew, 1973; Ibrahim and Assey, 1976 and Saleh, 1977),
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Under the pre-ent study, addition of N increased spike
length (Table 9), This could account for the incresse in

the number of spikelets/spike observed herein, S

The increase in the rate of seeding was accompanied
by a significant decrease in the number of fertile spikelets/
splkes The decrease was more consistent in the second _
season and was reflected in the combined data of the two
seasonss It is evident from the same data that the increase
in the rate of seeding to 70 kg/fed caused a significant
increase in the number of sterile spikelets/spike (Table
10).

The present results lndicate that competition resul-
ted from dense sowing was reflected in a significant dec~
rease in the mumber of fertile spikelets and at the meantime
a significant inerease in the number of sterile spikelets/
splkes The former was more sensitive to variations of
seeding rate than the latter, Simi;qr results were sbserved
by Das and Varma (1956) and Djokic (19%66).

Varying the methed of sowing had significantly in-
fluenced both the number of fertile and sterile spikelets/
spike (Table 10), In the second season, broadcasting
nmethod had higher number of spikelets/ spike than the other
two drilling ﬁethods, This was also true in the combined
analysis. In the first season, the former method of sowing
had lower mmber of sterile spikelets/spike than the dril-
ling on ridges method.s However, the combined analysis did
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not reflect such e ffect (Tab;e 10).

Data of spike length (Table 9) showed that the
broadeasting method of sowing had longer spikes than the
other two methods of sowing. Data obtained herein indicate
that these spikes had higher number of fertile spikelets/
spike thsn those of drill sowings The increase in the
nunber of fertile spikelets/spike could be attributed to
better and uniform plant distribution 4h the broadeasting
than in drilling methods of sowing,

According to the combinedAapa;ySis, the interaction
between N level and rate of seedingrafﬁected significantly
the number of fertile spikele ts/spike (Table 10-a).

Table (lu~a): MNumber of fertile spikelets/spike as
influenced by the interaction between
nitrogen levels and seeding rates,

(conbined analysis ) '

Seeding rates Nitrogen levels (kg B/fed)

C B B B

35 12,50 = 18929 b 19;11 be 19,99 ¢
B | A B B ,

52.5 11.% a 17,30 b 1885 ¢  19.56 o
A A A A

70 — 11’_018 a 1?319 b 171_\84 b 18,82 c

F. test ==
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I+t is evident that without N fertilization, each in-
crease in the rate of seeding was accompanied by a signifi-
cant decrease in the number of fertile spikelets/spike.
When the level of N was increased to 60 or D kg N/fad, the
spikelets number was not decreased unless the rate of

seeding was increased to 70 kg/fad.

According to these data it could be suggested that
competition between wheat plants was mainly for N when the
rate of seeding was increased to 52.5 kg/fad. However,
competition induced by the further increase in the rate of
seeding to 70 kg/fad was mainly for light as the increase
in level to D kg N/fad failed to counteracte the decrease

in the number of fertile spikelets/spike.

B.5- Number of grains/spike

The mumber of grains/spike as affected by N level
and rate and method of sowing in the two seasons is shown
in table 10 »

A significant increase was obtained in the mmber of
grains/spike with each increase in the level of N up to
60 kg N/fad. This was true in the two seasons and their
combined analysis.

These data indicate that N fertilization increased
the fertility of flowers/spikelets Data in table 10 showed
that the mmmber of fertile spikelets/spike was not signifi-
cantly increased beyond the addition of 30 kg N/fad. This
was walid in the two seasons, The present results indicate




that the number of grains/spike continued to increase signi-
ficantly up to the highest N level i.e D kg N/fadd
According to these data, the incregse in the number of
grains for splke due to the incregse in the level of N from
30 to O kg N/fad could be abtributed to an ineresse in the
number of grains/Spikele'bs,

Similar results were reported by Sandhu and G:L'Ll
(1971), Hagres (1972), E1-Sayed (1973), Abdel-Razek (1975)
and Seleh (1977),

In the two seasons, the number of grains/ spike was
not significantly affected by the rate of seeding (Table
10)s This was also observed in the combined data of the

two Seasons.

Under the present study the increase in the rate of
seeding to 70 kg/fad was accompanied by significant dec-
reases in the number of spikes/plant and spike length
(Table 9). Similar decrease was obgerved in the number of
fertile splkelets/spike but the nmmber of S‘terile spikelets
was significantly increased (Table 10), According to these
data it could be suggested that competition between dense
sown plants wes without any significant influence on the
fert:.lity of flower/spikelet, This competition, however,
decreased the number of fertile spikelets and increased the
number of sterile spikelets/spike. Since the decrease in
the number of fertile spikelets/zapihe did not refleot any
significant decrease in the number of grains/spike, it
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could be concluded that spikelets of dense sown plants had
higher number of grains/spikelet thsn those of light sown
ones, Again, dense sowling was reflected in an inter-

spikelet rather than intra—spikelet competit ion.

In wheat several workers found that the increase in
the rate of seeding was accompanied joy a significant dec-
rease in the nmumber of grains/spike (Mangukia, 19533 Das
and Varma, 1956 and Abdulgalil, 1%4), However, others did
not observe such effect (Suput, 1%6).

The number of grains/spike was significantly in-
fluenced by the method of sowing (Table 10). In the first
season, both the broadecasting and drilling on flat methods
had higher number of grains/spike thsn the drilling on
ridge method. In the second season, these methods had
different grains number/spike in favour of the broasdcasting
method followed by drilling on flat one. This effect was
reflected in' the comblned analysis of the two seasons.

It was forementioned that the broadcasted plants had
longer spikes with higher mmber of fertile spikeleta/spike
than those drill sown on ridges (Tsbles 9 and 10 respecti-
vely)e The increase, particularly in fertile spikelets/
spike, could account for the increase obtained herein in
the nunber of grains/spike.
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El-Metwally (1977) got incresses in 1000 grain welght due
to N fertilizetion. On the other hand, Djokic (196@),
Gomaa et al, (1977), Khalil et al. (1977) and Saleh (1977)
observed decreases in this yield component due to the

increase in the level of N fertilization.

In the two seasons, varying the rate or the method
of seeding did not reflect any significant variation in
1000 grain weight, However, the combined analysis showed
that the increase in the rate of seeding to 70 kg/fad was
accompanied by a significant decresse in 1000 grain weight
(Table 11).

It was mentioncd that the increase in the rate of
seeding to 70 kg/fad was acconpanied by a significant dec~
rease in the number of fertile spikelets/spike, This
decrease did not reflect any significant decrease in the
nunber of grains/spike (Table 10). Data obtained herein,
showed that the 1000~grain weight wes decresed due to the
increase in the rete of seeding to 70 kg/fad. According to
these data it could be suggested that dense sowing might
have had created inter-and intra-spikelete competition
which reduced single grain weight rather than grain mumber
spikee. _

According to the conbined anslysis, the inbteraction
between N level and rate of seeding affected significan-
tly the 1000~grain weight (Table 1ll-a),
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Table (1l-a): 1000=-grain weight (gn) as influenced by the
interaction between nitrogen levels and
seeding rates (combined analysis)

Seeding rates Nitrogen levels (kg H/fed)

( kg/fad ) Zero 30 a0 o)
A B A B
35 48,64 ab 49,0 b 47,55 ab 46.60 g
A B A B
52,5 48,64 a 48.85 & 46,87 a 47,53 a
A A A A
70 49'36 c 45,75 ab 47¢% be 430?5 a
¥, test =

—

T+ is evident that at the two lower rates of seeding,
the increase in N level from O to 0 kg N/fad did not ref-
lect a significant variation 1in the 1000-grain weight. At
the heighest rate of seeding, however, this increase in N
level was accompanied by = significant decrease in I0C0-

grain weight.

These data indicate that at dense sowlng l.e 0 kg
sced/fad , N fertilization failed to counteracte the reduc~
tion effect caused by compebtition between plants. Similar
effect was observed in the number of fertile spikelets/
spike (Table 10-a). Data in the present table further
ijndicate that without N fertilization, no significant dif-
ferences were detected in the 1000~grain weight among the
different rates of seedinge When 30 or D kg N/fad were
added, 1000-grain weight was decreased dus to dense sowing.




Phese data are gquite interesting and throw light on
the nature of competition between wheal plents for growth
factors. Reduction in 1000 grain weight caused by dense
sowing when 30 kg N/fad were added, could be attributed to
competition for nitrogel. When the level of N was increased
to 60 kg N/fad , this reduction wes not observed. This
effect indicates that this N increment reduced the competi~
tion among dense sown plants for nitrogen. When the third
N increment was given, some sort of imbalance might have been
induced between the different yield components. Therefore,
conpetition between wheat plants, on one hand, and their
yield components, on the other, was manifested for other
factors of growth other than nitrogen, During grain £illing,

competition for light cannot be neglected.
Be7 - Grain weilght per spike 3

Grain weight/spike as influenced by N level and rate and
method of sowing in the two scasons 1s shown in  table 11,

Tn the two seasons, the grein weight/spike continued
to increase significantly up to the addition of 60 kg N/fed,
This was valid in the combined snalysis.

Sinilar trend was observed in the mmber of grains/
spike., The number of fertile spikelets/spike was signifi-
cantly incrcased up to the addition 2t 90 kg N/fad (Table
10). Though the 1000~grain weight was_significantly dec-
reased due to addition of N (Table 11), the increase in the
rumber of grains counteracted this decrease, Similar results




were reported by Sandhu and Gil1 (1971), Hagras (1972) and
Tbrghim and Assey (19?6)-

The grain welght/spike was signlficantly'reduced due
to the increase in the rate of seeding to 70 kg/fad. This
was observed in the second season and ﬁas reflected in the
combined analysis (Table 11), This reduction could be
attributed to the reduction in 1000 groin weight since the
jnorease in the rate of seeding did not reduce significan-
tly the number of gralns/splke (Table 10).

In the second season, the broadcasting method of
sowing recorded the highest grain weight/spike followed by
the drilling on flat aml the lowestrweight was recorded by
the drilling on ridges method. This effect was not obser—
ved in the first season, but was reflected in the combined
analysis (Table 11).

Under the present study, this trend was observed in
the number of spikes/plant and in the number of grains /
spike (Table 10), Since the jnerease in the number of
spikes/plent did not yield any significant decrease in the
number of grains/splke, it could be suggested that broad-
casted plants had bettexr chance of growth than drilled ones.
This better chance of growth could be due to a uniform ‘
distribution of plants/unit area and thereby a better dis-
tribution of light on wheat foliege. This could be scer-—
tained by the increase in Lal (Tablc 5), a8 well as, in
flag leaf area and growth period to heading (Table 6).
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BeB~ Gprain yield per plant

The grain yield/plant as influenced by N level and
rate and method of sowing in the two seasons is presented
in tgble 1l. '

In the two growing seasons, the first two N incre-
ments yielded significant incresses in the grain yield/
plante No significant increase was obtained beyond the
addition of 60 kg/fad.

WThe increase in grain yield/plant could be attribu-
ted to similar increases in the number of spikes/plant

(Table 9) and grain weight/spike (Teble 11).

The grain yield/plant was significantly deoreased
when the rate of seeding was increased to 70 kg/fad. This

was true in the two seasons (Table 11).

Under the present study, both the number of spikes/
plant and grain weight/spike were decressed due to the Inw
crease in the rate of seeding to 70 kg/fad (Pables 9 and
11, resﬁeqtively), These decreases were attribubed to
intense competition between dense sown plants for growth
factorse In the litcrature, seversl workers found the
grain/plant to decrease due to compctition caused by the
incréase in the rate of seeding (Des and Verma, 1956 ;
Kamel, 1959 and Abdulgalil, 1%64).

In the two seasons, the method of sowlng affected
significantly the grain yileld/plant (Table 11). It is
evident that the broadcasting method had significantly
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higher grain yield/plant than the other two methods of
sowings In the second season, significant differences could
be detected in grain yield/plant among the two drilling
methods in favour of drilling on flat. This was ascertained
by the combined analysis.

The trend observed herein, was also noticed in the
mumber of spikes/plant and grain welght/spike (Tables 9 and
11, respectively)s This trend reflects the favourable and
vetter chance of growth in brosdeasted plots, followed by
drilled on flat plots.

The interaction between N level and method of sowing
affected significantly the grain yield/ plent, This was
observed in the combined analysis of both seasons (Table

11-b).

Table (1ll-b): Grain yield/plant (gm) as influenced by the
interaction between nitrogen levels and
methods of sowing, (combined abalysis)

Seeding methods Nitrogen levels (kg E/fsd)

%ero 30 60 D
A B ¢ ¢
Broadoasting 2,01 a 5,10 b 8,10 ¢ 7:% ¢
A A B B
Drilling on flat 1.89 a 4,19 b 6469 ¢ GB7 ¢
| A A A A
Drilling on 1.88 a  4.04 D 5,7% ¢ 5.60 ¢

ridges

F. Gest =
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It is evident that without N fertilizstion, no signi-
ficant differences could be detected in the grain yield/
plant among the three methods of sowings When the firat N
increment was given, the broadcasting method showed super-
jority to the other methods of sowing in grain yield/plant.
When the second and third N increments were added, broad-
casting method was still superior but significant differences
were observed smong the two drilling methods in favowr of
driliing on flat.

Data obtained herein, indicate a differential res~
ponse to N fertilization among the three methods of sowing.
The data further indicate that broadcasted plants were more
responsive to N fertilization than those in drills. At
higher N levels, wheat plants in drills on flat were more
responsive to N than those on ridges. These data strengthen
the view that broadcasted plants hed better chance of growth
than those in drills. Furthermore, plants in drills on flat
had betver chance of growth than those in drlills on ridges,
Similar results were observed in the number of spikes/plant
'(Table Jeg) smd could account for the inorease observed
herein in grain yield/plant.

B,9 - Total yield per faddan s

the total yield/fad as influenced by N level and rete
and method of sowing in the two seasons is given in table 124

In the two seasons, addition of N inecreased signifi-
cantly the total yield/fad as compared to the control. In
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the second segson, each increment of N ylelded significent
jncrease in the total yield, This was also valid in the
combined analysis.

The increase in total yleld/fad due to addition of N
is rather expected as the plant top dry weight (Table 8)
was significantly increasede.

The increase in the rate of seeding did not reflect
any significant variation in the totglryiéld/fad, This wes
tpue in the two seasons and their combined analysis (Table
12).

The present results indicate that the decrease in
plant top dry weight (Table 8) or in the number of tillers/
plant (Table 4) caused by the incresse in the rate of
seeding wes compensated by the increase in the number of
plants/mg (Table 3)o Similar results were reported by
Abdulgalil (1964).

In the two seasons, broadcesting method had signifi-
cantly higher total yield/fad. than the other two drilling
nethods of sowings In the first season, drilling on flat
yielded higher total yleld than drilling on ridges, however,
the combined analysis did not show such effect (Table 12)s

Sinilar results were observed in the mmbex of
tillers/plant (Table #), and plent top ary weight (Table 8)
at two dates of sampling during the two Seasons. The
present results ¢learly indicate that the favourable chance~
of growth observed on jndividual plant basis in broadcasting
method was reflected in the total yield per fade
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According to the combined snalysis, the interaction
vetween N level and pethod of sowing affected significantly
the total yleld/fad (Table 12-a).

Pable (12-a)s Total zield (ton/fed ) as influenced by
the interaction between nitrogen levels
and methods of sowing (combined analysis)

Seeding methods Nitrogen levels (kg N/Ted)

zeTo 30 60 D
A B B B
Broadcasting 4.65 a 7436 b 8433 ¢ 207 a
A A A A
Drilling on flat 4462 a 6462 b 7466 ¢ 8.45 4
A A A A
Drilling on 4,5 a 6475 b 7.61 ¢ 8.27 4
ridges T '
F! test ¥

It is seen that without N :Eertilization, the three
methods had statistically similar total yields/fad. When N
was added, broadcasting method yielded significantly higher
total yleld/fad than the other two methods of sowlng.

The presents resulis strengthen the view that broad-
casted plants could make vetter use of added nitrogen than
those in drills. ‘

B, 10— Straw yield per fadden @

The straw’yield./fad. as influenced by N level and
rate and method of sowing jn the two seasons, is shown in
table 12
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In the two seasons, addition of N resulted in a
significant inerease In the strew yicld/fads In the first
scason, the increase in N level to %0 kg N/fad increased
the straw yleld. In the second season, no further signifi-
cant increase in straw yield was obtai_ned beyond the addi-
tion of 30 kg N/fad. However, the combined amalysis
peflected the trend observed in the first season where the
straw yield contlinuwed %o increase significantly up to the
gddition of O kg N/fad.

In wheot, several workers get inoreases

in the straw yield due o addition of nitrdgen
(ITbrahin md Assey, 1976 and El-Metwally, 1977). Under the

present study, the total yield/fad (Table 12) showed greater
response to N fertilization than straw yields In the

former, cach N increment was followed by & significant in-
crecases The increzse in straw yleld could be attributed

to the increase in plant height (Table 9) and nugber of |
tillers/plant (Table 4) obtained due to addition of nitrogens

The straw yleld was not significantly infl uenced by
the rate of seedinge This was true in the two seasons and
their combined snalysis (Table 12).

_ Similar results were seen in the total yleld/fed
(Table 11) and were attributed to compensation by the higher
plant nunber at dense sowing to decrease in tillering and
plant top 4ry weighte _

In the two seasons, broadcesting nethod recprded
significantly higher straw yield than the cther two methods
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of sowing —(Table 12). In the first season, significant
difference in straw yield was seen among the two drilling
methods in favour of drilling on flat, This was not obser~
ved in the second Seasol. According to the combined

anslysis, all these differences proved to be insignificant,

Bell~ Grain yleld_ggr faddan :

The grain yleld/fad as :Lnﬂupnced by N level, rate
and method of sowing in the two sessons is given in tsble
1z, _
| In the two seasons, differential response to N
fertilization was observed by grain yield/fsds In the ]
first season, the grain yield continued %o increase signi-
ficantly up to addition of 60 kg N/fad. In the second
season, the grain yield failed to increase significantly
beyond the addition of 30 kg N/fad, The greater response
observed 1in the first season was also observed in the

combined analysis.

Under the present study, the total yield/fad
continued to increase significantly up to the addition of
D kg N/fad. Similar response was observed oin the straw
yield but to a lower extent (Table 12). These data clearly
indicate that 60 kg N/fad were quite enough to increase
the grain yield whereas D kg N/fed were required to maoxi~
mize the total yleld/fad.

In the present study, the two nain grain yield
components i.e mmber of spikes/plant (Table 9) anmd grain
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weight/spike -(Table 11) were significantly inereased due to
the increase in level of nitrogen up to 60 kg N/fad.

Differencés in the magnitude of response to N ferti-
1ization among the two seasons, could be attributed to 7
differences in soil fertility levels particularly of nitro-
gen tTable'l),

In the literature, incresses in grain yield were
reported by the authors due to N fertllization (Singh and
Verma, L%B; Singh and Govil, 1%8; Misra and Singh, 19713
Mohamed, 19765 Ibrahim and Assey, 1976 and E1-Metwa11y,19?‘7
and Saleh, 1977).

In the two Seasons, the rate of seeding was withoub
significant influence on the grain yield/fads Similar
results were observed in total and straw yields/fad (Table
12). ) N ‘

In the two seasons, brosdcesting method recorded
significantly higher graln yield/fad than the other two
arilling methods (Table 12), The two drilling methods had
almost similar grain yields__, The se _data were ascertained

by the combined analysis of the two seasonse.

The increase of grain yield/fad in brosdcasting
method could be attributed to similar increases in the
number of spikes/plant and grain ﬁeight/s_pﬁke CTablés 9 and
11, in the same order). In this method of sowlng, all the
growth attributes of wheat were impr-ved (Tables &4 to 7).
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B,12- Grain protein content

The grain protein content ss influenced by N level,
rate and method of sowing in the two seasons is given in
table 13.

In the two seasons, each N increment resulted in a
significant increase in the grain protein content. This

was ascertained by the combined analysis,

The present results indicate that the increase in
grain yield did not reflect any dilution effect %o the con-
tent of protein in grain. These dsts are in accordance
with those reported by others (Singh and Gupta, 1%69 ;
Jaisinghani et al, 1970; Youssef et al, 1971, Misra and
Singh, 1971 and Saleh, 1977).

_ The grain protein was significantly influenced by
the rate of seeding, This was true in the two seasons amd
their combined analysis (Table 13), It is evident that

the grain protein was increased due to the increase in the
rate of seeding to 52.5 kg/fad. but it thereafter decressed
with the further increase in the rate of seeding.

These data indicate that moderste sown plants were
able %o translocate nitrogen to their grain than light
gsown onese The decrease in grain pmtein due to the further
increase iIn the rate of seeding could be attributed to in-
tense competition between dense sown plants for nitrogen.
Under the present study, the grain yield/fad was not
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MPaple (13): Protein content (%) as influenced by
nitrogen levels, secding retes and
geeding methods in the two s€280nDS.

— i i W Y

Protein content %

Main effects

1975/1976 1976/1977 Combined

Nitrogen levels

Zero 9.18 a 8469 a 8N a
30 kg 8/fad 2.9 b 9.51 b %72 b
60 kg N/fad 10.0 ¢ 10.30 ¢ 10.60 ¢
0 kg N/fad 11.87 & 11.16 4 11.52 4
F. test XK E < 4 *x

Seeding rates

35 kg/fad 10.31 a 9,9 b 10;12 a
52,5 kg/fad 10.80 b 10.16 ¢ 10.48 b
70.0 kg/fsd 10.20 a 9.66 a 9.98 a
¥, test HH 3K ¥

Seeding methods

Broadoeasting 10.17 a %78 a 9,97 a
Drilling on flat 10.54 D 9,92 b 10,23 b
ppilling on ridges 10470 b 10,06 ¢ 10.38 ¢

?, test K X s 4
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aignificantly influenced by the rate of seeding (Table 12).
The increase obtained herein in grein proteln due to the
use of 52,5 kg seed/fad makes this rste advantageous to other

two rates of seeding.

In the two seasons, brosdcssting method had signifi-
cantly lower grain protein content than the other two
methods of sowing. According to the combined analysis, it
is evident from table 13 that drilling on ridges method had
higher protein content than drilling on flat ones

The trend of protein content followed almost opposite
pattern to the trend of grain yield/fad. Data in table 12
showed that broadcasting method recorded higher grain yleld
than the other two methods of sowing, These results in-
dicate that dilution in protein content caused by the in-
cresse in grain yield could account for the decrease in

grain protein in broadcasting method,
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Summary

This investigation was conducted at the Agricultural
Research Station at Gimmieza during two successive seasons
(1975/1976 and 1976/1977). The study aimed to find out
the response of a sémi—dw§rf'wheat cultivar (Chengb 70) to
three levels of nitrogen (30, 60 and D kg N/fad), three
rates of seeding (35,52.5 and 70 kg/fad) and three methods
of sowing (broadcasﬁing; hand drilling on flat and hand
drilling on ridges). 7

A split split plot design of four replications was
tried where N levels, rates of seeding and methods of
sowing were allocated at random in the main, sub and sub
sub plots, respectively. 4 main plot was_deVOted where
nitrogen fertilization was restricted. The response of
wheat to the three factors under study was traced on grown
of two samples taken at 77 and 97 andat 70 and 85 days
after sowing in the two seasons, respectively, as well as,
on yield and some of its contributing characters at
harveste 7

The number of plants/m? was recorded 23 days after
sowings Data recorded on growth of wheat at the two fore-
mentioned dates qf sampling included: plant.height,number
of tillers/plant, leaf area/plant, AT, LAR, NAR, RGR,AGR.
At thersecond date of sampling flag leaf area was recorded,
The number of days to 75 % heading was also recorded. Data
recorded of harvest included : plant height, number of
spikes/plant, spike length, number of fertile and sterile
spikglets/spike; number of grains/spike, 1000 grain weight,
grain weight/spike, grain yield/plant, total yield/fad,
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straw yield/fad, grain yield/fad snd grain protein content.

The results obtalned from this study could be summa-

rized undexr two main headings as follows 3

A, Growth of wheat 3

A.l. Effect of nitrogen :

A,l.1-

Ayled—-

ALyl

A.los"'

Plant height responded to N fertilization at the
two dates of sampling, but the response decreased
with the advance of growth. In the first season,
plant height conbinued %o increase significantly
up to addition of 60 kg N/fad. whereas it respon-
ded to 30 kg N/fad only in the second season.
Number of tillers’plant responded'to N fertiliza-
tion with increased response with the advance of
growth,. In the first season, $iller number/plant
continued to increase significantly up to addition
of 0 kg N/fad whereas it responded to only

60 kg N/fad in the second seasons

The response of leaf area/plant and LA to N ferti-
1ization was decreased with the advance of growth
jn the first season but it was increased in the
second season up to the addition of D kg N/fad.
Flag leaf area responded to 60 and O kg/fad in the
two seasons, respectively.

In the second season, number of days to 75 %
heading was increased significantly with the in-

crease in N level to 0 kg N/fad.
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A.1.6~ In the first season, LAR was decreased due to the
addition of D kg N/fad, During the same season,
NAR wes significantly increased as compared to
control due to addition of nitrogen.

A.1.7- In the first season, RGR was significantly increa-—
sed when the first N increment was given but it
thereafter decreased.

A48~ In the two seasons, addition of 30 kg N/fad, was
effective to increase AGR but the further N incre-
ments failed to add any significant increase.

A.1.9- In the first season, the response of plant top dry
weight to the inerease in N level was decreased h
with the advance of growths In the second season,
a linear increase was observed with the increase

in N level at the two dates of sampling.

A.2. Effect of seedling_rate :

A.,2.1- In the two seasons, each increase in the rate of
seeding was accompanied_by a significant increase
in the number of plants/q?. _

A.,2.2-= At the second date of sampling in the first season,
the increase in the rete of seeding to 70 kg/fad.
was accompanied by a significant increase in plant
height. |

A.,2.3~ In the two seasonS, the number of tillers/plant was
significantly decreased with the increase in the
rate of seeding. The effect was more pronounced

in the first than in the second season.
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In the seasons, the leaf area/plent was signifi~
cantly decreased with the increase in the rate
of seeding, This was not observed in LAT at the
first date of sampling but it was increased at
the second date of sampling in the first season

due to doubling the rate of seedings.
In the second season, flag leaf area was signifi-

cantly reduced when the rate of seeding was in-
creased to 70 kg/fad,

In the two seasons, the number of days to0.75 %
heading was decreased due to the increase in the

rate of seeding. The decrease was consistent in

"the second season.

Both LAR and NAR were not influenced by the in-

crease in the rate of seeding. This was also
observed in RGR but AGR was significantly dec~

ressed in the second season.

In the first season, the increase in the rate of

seeding to 52.5 or W kg/fad. resulted in a sig-

nificant decrease in the plant top dry weight.

In the second season, the decrease was consistent

with each increase in the rate of seeding.

A.3. Effect of seeding method :

A.}. 1-

In the first season, the lowest number of plants/
u® was recorded for broadcasting whereas drilling

on £latt had the highest ones
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In the first season, drilling on flat had Jonger
plants than the other two methods of sowing which
had almost similar plant heights. In the second
season, drilling on ridges had longer plants at

the second date of sampling than the other two
methods of sowing.

In the two seasons, broadcasted plants produced
larger number of tillers than drilled ones at the
two dates of sampling.

In the two seasons, broadcasted plants had larger
leaf area/plant than drilled ones at the two dates
of sampling. 7

In the second season, higher LAT was recorded in
the broadcasted than in the drilled on ridges plots.
In the second season, highen flag leaf area was
recorded for broadcasting than for the other two
methods of sowing which had almost similar averages,
In the two seasons, heading was delayed in the
broadcasted than in drilled plots.

LAR was not influenced by varying the method of
sowing, however, higher NAR was recorded for the
broadcasted plants than for drilled ones in the
first season.

In the first season, higher RGR and AGR were re-
corded for the broadcasted plants than those

drilled either on flat or ridges, respectively .
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A+3.10~ In the two Seasons, broadcasted plants were signi-
ficantly heavier than drilled ones. In the:second
season, slgnificant differences were observed among

drilled plants in favour of those drilled on flat.

AJh, Interacfion effect ¢

AJ4.1~ Nitrogen level X seeding raté s

a — In the second season, at 85 days after sowing;
leaf aresa/plant failed to increase significan-
t1ly beyond addition of 30 kg N/fad in dense
sown plots, but continued to increase signi-
ficantly up to addition of P kg N/fad in
lighter sown onesS.

b - In the second season, at 85 days after sowing,
similar IAT were recorded in light and dense
sown plots when 9 kg N/fad were added to the
former and only 30 kg N/fad were added to the
latter, _ _ _

¢ — In the first season, at the highest N level,
the increase in the rate of seeding from 30
to 70 kg/fad resulted in a significant increase
in LAR, This was not true at the two lower

~ levels of nitrogen. _

d - In the first season, at 60 or P kg N/fad,the
increase in the rate of seeding was followed
by a significant decrease in NAR. This was

not true at the two lower N 1eVels.,
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In the second season, nitrogen fertilization
failed to increase AGR in dense sown plots.

At the two lower rates of seeding, AGR was
significantly incressed by N fertilizatione.
In the two seasons, in light sown plots, the
plant top dry weight continued fo increase
significantly with the increase in N level. At
the two highest rates of seeding, plant top
dry weight failed to increase significantly
beyond the addition of 30 and 60 kg N/fad in

the two seasons, respectively.

Aol Ni?rogen level X seeding method ]

8 -

In the first season, st 77 days after sowing,
the number of tillers/plant was significantly
increased by N fertilization in broadcasted
plots up to addition of NV kg N/fad. In the
other two methods of sowing, lower response
was observed to the increase in the level of
nitrogen. o

In the first season, st 97 days after sowing,
N fertilization was effective to increase the
leaf arca/plant in the broadcasted plots to a
greater extent than in the drilled ones.

In the second season, at 85 days after sowing,
+he three methods of seeding had almost simi-
lar IAT when N fertilization was restricted.
In the fertilized plots, broadecasting method
had higher LAY than drilliing onese.
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d « In the two seasons st the second date of sam-
pling, lower response to N fertilization was
shown by the plant top dry weight in drilling
on ridges method than in the other two methods

of seedings.

AJM4.3- Seeding rate X seeding method 3

a - In the first season, at the highest rate of
seeding, drill sowing on flat had the highest
number of plants/m? than in the other two
methods of seeding.

b - In the first season st the first date of
sampling, the decrease in the mumber of tillers/
plant due to the increase in the rate of sced-
ing was more consistent in broadcasting than

in the other two drilling methods.

B — Wheat vield and some contributing characters

B.l. Effect of nitrogen :

B,1l.1- Plant height continued to increase significantly
up to addition of 60 and 30 kg N/fad in the two
segsons, respectively.
B,1,2- In the two seasons, the number of spikes/plant
continued to increase up to addition of 60 kg N/fead.
B.1le3~ In the two seasons, spike length was linearly ine
creased up to the highest N level i.e D kg N/fad.
B,l.4- According to the combined sn2lysis, the nmumber of
fertile spikelets was increzsed and at the mean-
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+time the number of sterile spikelets was decreased
with the increase in the level of N to DV kg
N/fad. The decresse wes more consistent than the
increases

In the two seasons, a significant increase in the
pumber of grains/spike was obtained with the first
two increments of nitrogen.

In the second season, addition of N was accompa-—
nied by a significant decrecase in 1000 greain
weighte This was true in the combined anslysis
when the level of N was incressed to L kg N/fad.
In the two seasons, both the grain weight/spike
and grain yield/plant were linearly increased up
to the addition of 60 kg N/fad. .

According to the combined analysis, a significant
inerease in the total yield/fad was obtained with
each jnerement of nitrogen. In the straw yield

this increase was less pronounced.

-According to the combined znalysis, a linesr in-

crease was observed in the grain yield/fad with
the first two N increments.

In the two seasons, a linear increase was obtained
in the protein content with each increase in the

level of nitrogen.

B.2. Effect of seeding rate s

B.2.1- In the first season, the plant height was signi-

ficanbtly incressed when the rate of seeding was

increased to 70 kg /fad.




B.2 .2"'

B.2.5-—

B.24~

80205-

B.2'6“"

B.2o7""

~103 _
According to the combined analysis, both the spike
length and number of spikes/plant were significénp
$tly decreased as the rste of seeding was increased
to 70 kg /fad.

According to the combined asnalysis, a consistent
significant decrease was observed in the number

of fertile spikelets/spike with the increase in
the rate of seeding. On the other hand, the number
of sterile spikelets was significantly increased
when the rate of seeding was increased to 70

kg /fad.

The number of grains/spike was not significantly
influenced by the incresse in the rate of seeding,
however, the 1000 grain was significantly decrea=-
sed as was observed from the combined analysis,
According to the combined analysis, both the grain
weight/spike and grain yield/plant were signifi-
cantly decreased with the increase in the rate of
seeding to 70 kg /fad.

In the two seasons, the increase in the rate of
seeding was without significant influence on the
total, straw and grain yields/fad.

According to the combined analysis, the grain
protein content was significantly increased with
the increase in the rate of seeding to 52.5 kg /
fad but it thereafter decreased when the rate of

seeding was increased.
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B.3« Bffect of seeding method :

Ba3-2""

BeSe3~-

B3 ol

Bo3e5-

In the two seasons, varying the method of seeding
dld not reflect any significant variation in plant
heights

According to the combined analysis, broadcasted
plants had larger number of spikes/plant than
drilled ones, Those drilled on flat had larger
numbers than those drilled on ridges.

According to the combined analysis, broadcasted
plants produced longer spikes with greater number
of fertile spikelets than those produced by dril-
led ones. No significant differences were detec—
ted in the number of sterile spikelets/spike,
though the drilled plants had larger numbers in
the first season.

According to the combined 2nalysis, broadcasted
plents had greater number of grains/spike than -
drilled ones. Plants drilled on flat had greater
numbers than those drilled on ridges.

In the two seasons, 1000 grain weight was not
incluenced by the method@ of sowing, however, the
combined analysis of the two seasons, showed that
broadcasted plants had significantly heavier grain
weighte either per spike opr pexr plant than dril-
led ones. Also drilled plants on flat had
heavier welght than drilled ones on ridges.
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Be346~ According to the combined analysis, broadcasted
plants produced significantly greater total and
grain yields/fad than drilled ones. This was not
true in the straw yleld where differences did

not reach the level of significance.

Be347- According to the combined analysis, the highest
grain proteln content was recorded for the dril-
ling on ridges method followed by drilling on
flat, The lowest content was recorded for

broadcasting method.

BJsA. Interaction effect

B421. Nitrogen level X seeding rstec 1

a = At the two lower N levels, the increase in
the rste of seeding reflected significant
decreases in spike length., This was not

~ observed at the two higher N levels,

b - Without N fertilizatlon, each increase in
the rate of seeding wss accompanled by a
significant decrease in the number of fert-
ile spikelets/spike, At the highest N
levels, this was not true unless the rate
of sceding was increased to A kg/fad,

¢ - At the highest rate of seeding, the increase
in N level from O to D kg N/fad resulted in
a significant decrease in 1000 grain weight.

This was not true at the two lower rates of
seedi.n.gg
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Nitrogen level X seeding method ¢

At the two higher N levels, broadcasted plants
had higher numbers of spikes/plant than dril-

led ones., Without N fertilization, no signi-

Without N fertilization, the three methods of
sowing had almost similar grain yields/plant.
At the two higher N levels, broadcasting method
recorded the highest grain yield followed by
drilling on flat and the lowest vield was re-

With the addition of nitrogen, broadcasting
method had higher total yield/fad than the two
drilling methods. When N fertilization was
restricted, the three method had almost simi-

§=4.2‘
a ==
ficant differences were detected.
-
corded by drilling on ridges method.
C -
lar yields.
Bedade

Seedlng rate X seedlng method ¢

8 -

In the first season, plants got taller With

the increase in the rate of segding in the
broadcasting or drilling on flst method. This
was not true in plots drilled on ridges.

In the broadcasted plots, the number of spikes/
plant, as well as, spike length were not sig-
nificantly decreased unless the rate of seed-
ing was increased to 70 kg/fsd. In the two
drilling methods both characters were decrea-

sed with any increase in the rate of seeding.




