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ABSTRACT

Two field trials were conducled at the extension field in Shieba viliage, Zagazig.
Destrict (Sharkia Governorate) during 2001/2002 and 2002/2003 growing seasons to
study the effect of nitrogen levels (zero, 40 and 80 kg Nffed.) and timing of application
" (once full, two and three equal doses)on yield and its attributes and quality of hull-
less barley cultivars {Giza 129, Giza 130 and Giza 131).

The results show that, barley cuitivars differed significantly regarding their plant
height, flag leaf area, spike length, number of grains/spike, protein %, biclogical yield
(ton /fed) and harvest index.

The increase of nitrogen level up to 80 kg N/ fed produced significant increases
in grain yield (tonffed.), protein content % and almost of all yield atiributes. Also, the
application of nitrogen in three equal doses (at sowing, at tillering and jointing stages)
recorded the highest average values of yield and its attributes.

The interaction between barley cultivars and nitrogen levels was significant and
showed that grain vield of Giza 131 CV. exhibit in the highest response grain yield/fed
to the increase of N level and splitting of N doses compared to the other cultivars

The resuits indicated that grain yield/ffed was positively and highly significantly

correlated  with almost studled traits including number of grains/spike, weight of
grains/plant, number of spikes/m?, 1000-grain welght and protein content %.

Path analysis revealed that the main sources of grain yield variation
accordlng to their relative importance were number of grains/spike, number of spikes
fm? and 1000-grain weight, since the direct and indirect effects of these characters
contributed more than 64.21 % from the variation of grain yield.

INTRODUCTION

Barley {Hordeum vulgare L.) is one of the most important winter
crops grown for green forage as for feeding animals on its straw beside
grains, also as a food by Arabian fribes who live in the desert and in dry
regions for making bread, either alone or mixed with wheat. Also, it could be
used for malting in the brewing industry.

Barley is the main cereal crop in the poor land, most of these lands
are suffering from nitrogen deficiency.

Nitrogen has provide to be the most limiting factor to work agriculture
especially in the drier regions. It is easily to be lost from the soil through
ieaching and cropping. Many areas have to be more preferable to use spilit
nitrogen fertilizer at various growth stages to increase grain yield and quality
of barley.

Several workers reported that barley cultivars showed significant
differences in yield and yield attributes (Noaman ef al., 1995; Gomaa, 1997,
El-Hindi et al., 1998; El-Bawab, 1899; Abdel-Hamid and Mohamed, 2000; E!-
Bawab et al, 2003; Ahmed et al, 2003 and Abd El-Maksoud and Maha,
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2003). On the other hand, Jha et al,, 1981; Noworolnik and Pecio, 1989 and
Abdel-Hamid et al., 2001 stated insignificant differences between barley
cultivars for grain yield and protein.

The response of barley plants to increase nitrogen application was
studied by many workers. El-Hindi et al., 1998 and Ei-Kholy and El- Bawab
1998 found that nitrogen increased plant height, number of spikes m?,
number of grains / spike, weight of grains /spike, 100-grain weight, gram
yield, grain protein content. Abdel- Hamid and Mohamed (2000} reported that
nitrogen fertilizer significantly affected yield and yield attributes of barley. El-
Bawab et al (2003) showed that barley yield responded to nitrogen level up
to 45-75 kg N/ fed through increasing the most of yield and yield attributes
studied.

Regarding to splitting nitrogen application, Harris (1986) found that
delaying N-application led to lower yield and increased grain protein content.
Basha and El- Bana (1994) reported that splitting N rates into three equal
doses significantly increased number of tillers and spikes Im?, grain yield / fed
as well as straw and biclogical yield / fed while, applied N in four equal doses
produced lower straw and biological yields / fed. Ibrahim and Gendy (1996)
showed that splitting N rates into three doses increased yield and yield
attributes and protein percentage. Saleh (2003) found that application of
nitrogen in four or five equal doses had favorable effect on number of
grains/spike, grain yield and its atiributes, except 1000-grain weight. Abd El-
Maksoud and Maha (2003) reported that all studied traits positively
responded to splitting N fertilizer, where as splitting N rates into six doses
gave the best results followed by five doses and seven doses for the most
traits under the study. This investigation aimed to study the influence of
nitrogen level and timing of application on yield and quality of some barley
hull-less cultivars.

MATERIALS AND METHODS

A field experiment was conducted at the administration field at

Shieba village, Zagazig. District, Sharkia Governorate, during two winter
seasons (2001/2002) and (2002/2003). The soil of the experimental site is
clay in texture, it had an average pH value of 7.83 and organic matter content
of 1.571%. The available N, P and K contents were 0.144, 0.022 and 0.028
ppm, respectively {averaged over the two seasons for the upper 25 cm of soii
depth). The experiment included 27 treatments, which were the combinations
of;
A-Three cultivars : Giza 129, Giza 130 and Giza 131.
B- Three nitrogen levels :

1-Without application (Zero).

2- 40 kg N / fed.

3- 80 kg N/ fed.
C- Three splitting treatments of N:

1- Once application at sowing (So).

2- Two equal splits given at sowing and tillering stage (S).

3- Three equal splits given at sowing, tillering stage and jointing stage (S.).
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Barley cultivars were sown in rows on December 10" and 15" in the
first and second seasons, respectively. The experimental field was fertilized
with calcium super phosphate (15.5% P.0s) at a rate of 100 kg / fed before
sowing. Urea (46.5% N) was the source of nitrogen applied. The normal
cultural practices of growing barley were followed.

A split- spllt plot design with three replications was used with sub-
subplot area of 9> having 15 rows with three m Iong and 20 cm between rows.
The three cultivars were assigned to the main plots, the sub-plots included
three levels of nitrogen and the sub-sub-plots included three splits of nitrogen
treatments.

Data collected:

Ten seedlings were labled at seedling stage from each sub- sub plot
for recording yield attributes at harvest and the following characters were
determined:

1-Plant height (cm}.
2-Number of tillers /plant.
3-Number of spikes I plant.
4-Flag leaf area (cm?).
5-Spike length.

6-Number of grains / spike.
7- Grain weight / plant (gm).
8- 1000-grain weight (gm).
9-1000-grain volume (rnl).

in addition, the central two rows of each plot were harvested to

measure:

1- Number of spikes/m?.

2- Grain yield (fon/fed).

3- Straw yield (ton/fed).

4. Biological yield (ton/fed).

5- Harvest index.

6- Protein content %.

The micro-Kjeldahl method was used to determine grain nitrogen
content which was multiplied by factor 5.75 to obtain the percentage of crude
protein according to A. O. A. C. (1980).

7- Carbohydrate content % was determined according to Dubois et al.

(1958).

The obtained data were statistically analyzed according to Snedcor and
Cochran (1981). The combined analysis of variance of the two seasons was
used. Analysis of variance of the two seasons was used to calculate the
simple correlation coefficients and path analysis as described by Svab
(1973).

RESULTS AND DISCUSSION
I- Varietal differences:
Highly significant differences were detected among barley cultivars in

their, plant height, flag leaf area, spike length, number of grains/spike and
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weight of grains/spike in both seasons and the combined. Also, barley
cultivars showed significant differences in straw yield, biological yield, harvest
index and protein percentage during the second season and the combined
{Tables 1, 2, 3 and 4). Relevant results indicated that Giza130 was superior
to the other cultivars in plant height, Flag leaf area, spike length. While, Giza
129 produced the highest number of grains/spike, straw and biclogical yields
(ton ffed). However, Giza 131 gave the highest harvest index, and protein
content percentage. But, the differences did not reach the level of
significance befween Giza 130 and Giza 131, except for protein percentage.
On the other hand, insignificant differences could be detected
among the three barley cultivars concerning number of tillers / plant, number
of spikes / plant, weight of grains / plant, 1000- grain weight and volume,
carbohydrate content percentage and grain yield (ton / fed). These results are
in 2 good line with those reported by Noworglink and Pecoi, 1989; El- Kholy
and El- Bawab, 1988:; El-Hindi et al., 1998; Abdel-Hamid and Mchamed, 2000
and El-Bawab et al, 2003.
2- Effect of nitrogen levels:

Data (Tables 1, 2, 3 and 4) indicated that application of nitrogen
fertilizer up to 80 kg N/fed increased significantly differences in plant height,
spikes/ plant, flag leaf area, spike length, number of grains/spike, weight of
grains/plant, number of spike/m?, 1000-grain weight and volume,
carbohydrate %, protein % and grain and biological yields (ton / fed) in both
seasons and combined. The relative increases due to increasing nitrogen
from zero up to 80 kg Nffed for these characters were, 12.83%, 6.53%,
7.17%, 29.27%, 11.14%, 25.02%, 39.61%, 3.12%, 8.57%, 23.56%, 14.87%,
7.85% and 7.88%, respectively. These observations might be attributed to the
favorable role of N in raising metabolites and their storage during the periods
of physiological activity and filling pericd of barley plants (Stark and Brown,
1887 and Conry, 1995). However, the differences for nitrogen fertilization did
not reach the level of significance for number of tillers/ plant in both seasons,
straw yield (ton ffed) and harvest index in both seasons and the combined.
These results are in agreement with those obtained by Osman et al., 1991;
Basha and El-Bana, 1994; El- Kholy and Ei- Bawab, 1998; Abdel-Hamid ef
al., 2001; Megahed, 2003 and EI- Bawab et al., 2003.

3-Effect of splitting nitrogen fertilizer:

The results presented in tables (1,2,3 and 4) indicated that spilitting of
nitrogen showed highly significant effects on most studied characters. A
application of nitrogen in three equal doses (1/3 at sowing +1/3 at tillering and
1/3 at jointing stage) exceeded those obtained from the other two systems of
nitrogen application in plant height, number of tillers and spikes/plant, flag
leaf area, spike length, number and weight of grains/plant, number of spikes
/m?, 1000-grain weight and volume, protein %, grain yield, straw yield and
biological yield (ton /fed). Furthermore, the differences among the three
systems of adding nitrogen fertilizer were not great enough to reach the
significance in carbohydrate % in both seasons and combined. Also, harvest
index followed the same trend in the first season and the combined.
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Table (1): Plant height (em), Number of tillers plant, number of spikes / plant and flag leaf area (cm’) as affected by
studied treatments for fwo seasons and combined analysis.

Treatments and

Plant height {cm}

Number of tillers / plant

Number of spikes / plant Flag leaf area (cm’}
. First Second First Second First Second First | Second
interaction season | season Comb. s2as50Nn | season Comb. season | season Comb. Season] season Comb.
Cultivars (C ):
Glza.129 90.49° [ 93.63° [ 92.01° 491 4.85 4,68 4.90 4.84 4,87 9.95° | 9.03° I 649°
Giza.130 107.87" | 112.6° [ 11023" | 4.97 4,89 4.93 4.89 4.96 487 | 1221° ) 11.15" | 11.68°
Giza.131 106.03" | 108.18° | 107.17° | 4.92 4.83 4.88 4,80 4,78 483 | 11970 | 11.26° | 11.62
F. Test - - - N.S. N.S. N.S. N.S. N.S. N.S. ** > -
Nitrogen fertilizer (N ):
Zero 93.40° | 08.22° | 95.81° 4.74 4.69 472 4.68° 4.65° 466" | 9.16° | 863 8.89°
40 Kgifad 101.54° | 105.70° | 103.62° | 4.95 4.90 4.93" | 4.90" | 4.87° | 4.89% | 12.22" | 10.42° | 11.32°
80 Kg /fad 109.45" | 110.40" | 109.92" [ 5.12 4.98 5.05" 5.10° 4.95" 502 | 12.75 | 12.38" | 12.57 |
F. TESI -k - - N.S N‘S. * * - - (1] TS £l
Split of nitrogen (S):
Once application (So) 99.12° [ 102.29° [ 100.70° | 4.43° 4.49° 4.46° 4.40° 446" 4.43° 10.16° ] 9.50° [ 9.83%
Two equal dose (Si) 101.81° | 104.73% [ 103.27" | 5.02° 4.87° 4.95" 4.96" 4.86° 4.91° 11.40° 110.49°] 10.94°
Three equal dose (S;) 103.46" | 107.30" [ 105.38" | 5.36° 5.22° 523" 530" 5.15% 523 12.57" {11.46°| 12.01°
F. Tesl -w - "k Lo L1 i L1 L L3 - ek L i
interaction:
CXN - - i N.S. NS. N.S N.S. N.S N.S. .- N.S. -
CXS N.S. N.S. NS, N.S. N.S. N.S N.S. N.S N.S. N.S. NS. | NS.
NXS - N.S. - N.S. N.S. N.S N.S. N.S N.S. N.S. * -
CXNXS N.S. N.S. N.S. N.S. NS, N.S NS. | NS N.S. N.S. N.S. N.S.
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Table (2): Spike length (cm), Number of grains /splke, weight of grains / plant (gm) and number of spikes/ m? as

affected by studied treatments for two seasons and combined analysis.
Treatments and _Spike length (cm) Number of grains / spike _[Weight of grains / Plant (gm}l  Number of spikes/m"~
interaction First | Second Comb. First | Second Comb. | First | Second Comb. First | Second Comb.
s0as0n | season . $6as0n season 203a30N Season Séason | season
Cultivars (C ):

Giza.129 6.81° 6.76° | 678" [ 4293" | 41.72" | 4232° | 985" | 1065 | 10.26 [ 356.63 [ 365.11° | 350.87

Giza.130 7.52" 7.08° T 712 T 41.56" | 40.20° | 40.88° | 10.98" [ 9.90 10.44 | 349.89 | 345.48° | 247.69

Giza.131 7.07" 7.05" 7.06° | 40.88° | 40.65° | 40.75° | 10.38° | 10.48 | 10.43 | 357.44 | 352.30F | 254.87

F. Test * . - * - - - N.S. | N.S. | NS. - N.S.

Nitrogen fertilizer (N ):

Zaro 6.63° 6.46° 654" [ 3531° | 3464° | 3497 | 7.72° 734 | 7.53° | 348.30 [ 348.11° [ 348.20°

40 Kg/fad 713 6.99° 706" | 4237 T 4231° | 42345 | 11.16° | 11.08° | 11.12" | 356.33 | 355.22" | 355.8
0 Kg /fad 720 7.44" 7.38° | 47.65° | 45.62° | 46.64" | 12.34" | 12.60° | 12.47° | 359.33 | 359.56° | 359.44
. Test - - - - - N - - - N.S. 5 .

] Split of nitrogen (S5):

?noe application (S) 8.71° 6.64° 667 | 4064° | 39.58° | 40.11° | 9.02° 9.23° | 6.12° [340.93° ] 336.52° | 338.72°
wo equal dose (S1) 6.96° 6.92° 694" | 41.90° | 41.04" | 41.47° | 10.31° | 10.38° | 10.34" | 353.26" [ 355.89° | 354.57°
hres equal dose (S,) 7.36" 7.33° 7.34" [ 4281 | a1.95" | 42.38" | 11.90" | 11.42" [ 11.66° | 369.78" | 370.48" | 370.13"

Mest ] L. ] i - -k L 1) L T h L2 ] L ] (1] -k
nteraction: :

CXN N.S. * NS, - - N.S. N. S. N. S. - N.S. N.S. -

CXsS N.S. - - N.S. N.S. - N. S. N.S. . N.S. N.S. .

N XS N.S. N.S. v - - - - - N.S. N.S, N.S. N.S.
XNXS N.S. N, S. N.S. N.S. N, 5. * « N.S, * NS, N.S. NS.
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Table (3); Thousand-grain weight (gm), 1000-grain volume (cm®), carbohydrate and protein % as affected by
studied treatments for two seasons and combined analysis.

Treatments and 1000-Grain weight } 1000-grain volume (em’} Carbohydrate % Protein %
interaction First Second Comb. First Sacond Comb. First Second Comb. First | Second [Comb
season 56a50N season season season Season season | season N
Cultivars {C ):
Giza.129 35.61 37.36 36.48 1567 16.22 15.94 48.19 47.41 | 4780 [ 1098 [ 10.868° [10.92"
Giza.130 36.12 37.73 36.03 17.30 16.70 17.00 4730 4715 | 4722 | 1098 | 10.77° [10.87"
Giza 131 3564 37.04 36.34 16.52 17.07 16.80 47.33 4822 | 4778 | 1112 | 11.22" [11a7®
F. Test N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. - -
Nitrogen fertilizer {N ):
Zero 3409° [ 3544° [ 34.77° | 14.48° | 14.52° [ 14.50° | 40.44° | 41.63° | 41.04° | 10.22° [ 9.91° [10,07°
40 Kg ffad 36.00° | 37.91" | 36.95 17.30" | 17.44" | 17.37° | 48.22° | 47.93° | 4807 | 11.08° [11.06°{11.07°
80 Kg /fad 37.29° | 38.78" | 38.03" | 17.70" | 18.04" | 17.87° [ 54.15 53.22" | 5369" 11.77° [11.88"[11.83"
F‘ TeSt £ e el L ] -l "k e (1) -k n *w L1l
Split of nitrogen (8):
Once application (Sy) 3281° | 35.92° | 34.36° | 14.96° | 14.42° | 1460° | 4763 47.04 47.33 10.57° [10.58°[10.58°
Two equai dose (S;) 36.20° | 3734 | 3677 | 16.56° | 1667° | 16.61° | 4730 | 47.52 47.41 11.10° | 10.90°|11.00°
Three equal dose {S2) 38.37° | 38.87° | 38.62° | 17.96° | 18.93 | 18.44" | 47.69 | 4822 | 48.06 | 11.40° | 11.36' [11.38"
F. Test Wi L] wir = 1) ok NS NS NS- wdr el e
Interaction:
CXN N.S. N.S * N.S. N.S. * N.S. N.S. N.S. = = -
CXS N.S. N.S . N.S. N.S. . N.S. N.S. N.S. N.S. NS, [ N.S.
NXS N.S. i N.S. N.S. N.S. N.S. N.S. N.S N.S. N.5. N.S. [ NS
CXNXS N.S. N.S. N.S N.S. N.S. N.S. N.S N.S N.S. N.S. - -
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Table (4): Grain yield (ton/fad), straw yield (ton/fad), biological yield {ton/fad) and harvest index as affected by

studied treatments for two seasons and combined analysis.

Treatments and FiGralrl yield {ton/fad) e Stsraw yl:ld {ton/fad = sBIologlcal yield (tonéfad) 5 Ha;vast index
. rst | Second rg acon rst acon irst econ
interaction season | season Comb. seascn | season Comb. season | season Comb. soason | season Comb.
Cultivars (C ):
Giza.129 1.84 1.79 1.82 2.27 259 | 2437 4.12 4.38" | 425" | 44.58 40.10° 42.34°
(Giza.130 1.87 1.74 1.81 1.99 1.99° 1.99° 3.87 3.73 3.80° 48.38 46.65" 47.51%
Giza.131 1.61 1.04 1.87 1.84 1.85° | 184" [ 365 378" | 372" | 4960 51,19 50.40"
F. Test N.S, N.S. N.S. N.S. - - N.S. > b N.S. * -
Nitrogen fertilizer (N ):
Zero 1.79° 1.72° 1.76° 1.94 2.02 1.98 3.74° 3.74° 3.74° 47.97 46.02 46.99
- 140 Kgffad 1.837 1.83° 1.83° 2.07 2.18 2.13 3.90% | 4.01™ 3.06" 46,92 45.67 46.28
80 Kg /fad 1.91° 1.91" 1.91" 2.09 2.22 2186 3.10" 4.13" 4.068" 47 .67 46.25 46.96
F. Test > o - N.S. N.S. N.S. * * bl N.S. N.S. N.S,
Split of nitrogen (8):
Once application (So) | 1.62° 1.62° 1.62° 1.85° 1.98° 1.92° 3.48° 3.60° 3.64° 46.87 44.95° 45.91
Two equal dose (S, | 1.81 1.87° 1.84" 1.99° 2.02° 2.01° a.s80° 3.90° 3.85° 47.69 48.06" 47.87
Three equal dose (S2)|  2.09" 1.08" 2.03" 2.26" 2.42° 2.34" 4.35" 4.39" 437" | 48.00 44.98" 46.48
F. Test L) - Ll L] L il L1 Ll -y NS' Ll N‘S
Interaction:
CXN N.S. N.S. * N.S. N.S. N.S, N.S. N.S. N.S. * N.S. N.S.
CXS§ - - il N.S. - N.S. N.S - " N.S. * N.S.
NXS N.S. N.S. N.S. N.S. - * N.S - * * * *
CXNXS N.S. N.S. N.S. N.S. N.S. N.S. N.S N.S. N.S. N.S. N.S. N.S.
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The two equal doses application produced high values with significant
differences, concerning harvest index in the second season only. These
results are in a good connection with those reported by Dawood et al., 1988;
Basha and El-Bana, 1994; Ibrahim and Gendy, 1996 and Abd El-Maksoud
and Maha, 2003 who found that splitting N fertilizer tended to increase yield
attributes and both protein and carbohydrate of barley.

4-Interaction effect:

Concerning the significant interaction between barley cultivars and
nitrogen fertilization levels on weight of grain /plant, number of spikes/m?,
1000- grain weight and grain vyield {tor/ fed), response curves showed that
increasing nitrogen level tended to produce higher values of yield
compeonents and grain yield (tonffed), in the three barley cultivars which
agreed with the main effects throughout the combined analysis.

it is evident from Figs 1, 2, 3 and 4 that weight of grains/plant,
number of spikes/m* and 1000-grain weight continued to increase
significantly with the increase of N fertiiization level up to the addition of 80 kg
N ffed. This was valid in the three barley cultivars. Hence, grain yield {ton/
fed) was increased in linear magnitude. Also, Giza 131 showed greater
response to added N than the other two barley cultivars in grain yield
(ton/ffed).

Also, the response curves (Figs 5, 6, 7 and 8) showed that increasing
splitting treatments tended to produce higher values of yield components and
grain yield (ton/ fed), in the three barley cultivars.

Itis eVIdent from Figs. 56,7 and 8 that weight of grain / plant, number
of spikes/m® and 1000-grain- welght continued to increase 5|gn|ﬁcantly with
splitting treatments. Hence, grain yield {ton/ fed) was increased in linear
magnitude where, Giza 131 showed greater response to splitting than the
other two barley cultivars.

5- Seed yield analysis:
5-a)- the correlation coefficients:

Grain yield was positively and highly significantly correlated with most
characters studied (Table 5) i.e. number of splkeslplant weight of grains/
plant, number of grains/spike, number of spikes/m?, 1000-grain weight and
protein content percentage. Also, number of splkeslp|ant showed positive and
highly sugmﬂcant interrelationships with weight of grains/plant, number of
spikes/m*®, 1000- grain weight and straw vyield. Protein %, carbohydrate %
and flag leaf area. However, the correlation coefficients between grain yield
and each of plant height and carbohydrate % did not reach the level of
significance. Similar results were obtained by Basha and El- Bana, 1994 and
Gomaa, 1997.

§-b) Path analysis:

The direct and indirect effects of number of grains / spike, number of
spikes /m? and 1000-gra|n weight, on grain yield variation. Table (6) showed
that number of spikes/m? recorded the highest direct in this respect. Although
the simple correlation coefficient between each of number of grains/spike (r =
0.433) was significant, the direct effect of this character was negative.
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Tabtle 5: Simple correlation coefficients among grain yield /fed and its components of barley {the combined data).
2 3 5

Characters 1 4 5 8 9 10

Y- Grain yield /fed. 0.314" | 0.827 {0.433* 0.62¢* | 0.853 | 0.792** | 0.406* | 0.666™ |0.342%| 0.529*
1-Plant height - 0.369* 0.462* 0.590* |0.082"° 0.523 | -0.267% | 0.572* |0530"| 0.877"™
2- Number of spikes/plant - - 0547+ | 0.736* | 0863~ | 0.861* | 0474* | 0691 }0.407* | 0.666*
3- Number of grains/spike - - - 0.928* | 0.503** | 0.702** | 0.388* | 0.917* )0.955"| 0.688*
4- Weight of grains/plant - - - - 0.633* | 0.840" | 0.367"° | 0.947** |0.863*| 0.846*
5- Number of spikes/im’ . . - - - 0.804* | 0681 | 0630~ |0.363"|0.426"
6- 1000-grains weight - - - - - - 0.535™ | 0.803* |0.621*| 0.763*
7- Straw yield Had. - - . - - - - 0.396" | 0.283%%| 0.067"°
8- Protein % - - - - . - - . 0.877* | 0.789*
9- Carbohydrate % - - - - - - - - - 0.960*

10- Flag leaf area

‘W eyew ‘elly PAV
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Table 6: Pattitioning of simple correlation coefficients between grain
yield (ton/fed) and its components of barley (combined of both

seasons).
Sources Vaiues

Number of grains/spike

Direct effect -0.1721

Indirect effect via number of spikes/m” 0.2926

Indirect effect via 1000-grain weight 0.3125*

Total (rys) 0.4330
Number of spikesim’

Direct effect 0.5817

Indirect effect via number of grains/spike -0.0865

Indirect effect via 1000-grain weight 0.3579

Total (ry4) 0.8530**
1000-grains weight

Direct effect 0.4451

Indirect effect via number of grains/spike -0.1208

Indirect effect via number of spikesim® 0.4677

Totai (ry;) 0.7920*

Table 7: Direct and joint effects of grain yield components presented as
percentage of variation of barley (combined of both seasons).

Source Cc.D, %
Number of grains/spike 0.0151 1.51
Number of spikes/m” 0.1723 17.23
1000-grain weight 0.1009 10.09
Number of grains/spike x number of spikes/m” 0.0513 513
Number of grains/spike x 1000-grain weight 0.0904 8.04
Number of spike/m* x 1000-grains weight 0.2121 21.21
R’ 0.6421 54.21
Residua! 0.3579 35.79
Total 1.0000 100.00
Direct Indirect Total
Number of grains/spike 1.51 7.085 8.595
Number of spikes/m® 17.23 13.170 30.400
1000-grain weight 10.09 15.125 25.215
Total 28.83 35.38 64.21

C.D. =Coefficient determination, %= Percentage contributed

Therefore, the simple correlation coefficient is miss leading and
partitioning of simple correlation coefficient must be done using path analysis.

The relative importance of the studied components to grain yield
variation 28 percentage are shown in Table (7). [tis clear that number of
spikes/m® and 1000-grain welght as well their interaction contributed as
much to grain yield variation, since R® recorded heren was 64.21% of the
total yield variation. However, the residual effect contributing to grain yield
was being 35.79% of the total variation. The data obtained showed the most
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important sources of grain yield variation could be arranged accordlng to their
importance in the following order. Number of s zp|kes/m and 1000-grain
weight and their interactions (number of spikes/m* X 1000-grain weight and
number of grains/spike X 1000-grain weight). Since, their values were 17.23,
10.08, 21.21 and 9.04 % contributing to 2graun yield. Also, the total direct and
indirect effects for number of spikes/m®, 1000-grain weight and number of
grains/spike (30.400, 25.125 and 8.595). From these results, it can be stated
conveniently that improving the productivity of tested cultivars could be
achieved when studied factors ie., nitrogen fertilization and Sphtt:ng
fertilization directed to be active in increasing number of spikeslm 1000-
grain weight and number of grains/spike. These results are in agreement with
those recorded by Basha and El-Bana (1994) and Gornaa (1997).
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