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ABSTRACT

The present work was cerried out durlipg two successivs
seagons at Kalabsha Agricultural Research Station, to study
the effect of different levela of nltrogen 0, 15, 30 and 45
kg/fed. on growth charecters and yield of Barley plants
under different irrigafion intervals, 4, 8 and 12 days.
Humber of leaves, plant helgzht, number of splkes as well
a3 fresh weight of leaves apd stems were lnecreesed by nitro-
gen fertillzatlon, The hlghest mumber of tillers et first
season wao obtained by 45 kg N/fed. The highest signifisant
increase in growth characters, atraw apd grain yield were
obtained by using 30 kg H/fed. Plant height, number of
leaves, and panicles as well as fresh weight of leaves,
panicles and stems inoreased with shortening the Irriga-
tion frequancy to 4 days, Prolonging the lrrigation inter-
vals from 4 to 8 and 12 days decreased growth oharactera,
straw end grain yleld/fed, at both seasons, The lnteraction

between irrightion and nitrogen fertilization ghowed gositive
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effect on growth charscteras, straw and grain yleld/fed.
Increasing nitrogen lovel up to 30 kg/fed. was mora affec-—
tive under the shorter irrigation frequency than those

\under the wider ones,

INTRODUC TION

Barley 18 one of the most importent c¢ereal c¢rop in
Egypt, the average yleld per feddan is low, thla may be
due to irrigation regime and Nitrogen spplication. Lynch
et al, (1979) working on spring 5 barley cv. reported
that there wz3 an average lbcrease in grain yleld of
11 kz/ha, for each kg/ha. Nifrogen application. Rigk
ard others (1984) also mentioned that barley plants res-
ponded to nitrogen application up to 150 kg/ha. by inc-
reasing the number of fertile tillers, Ammonium nitrats
120 kg/ha, markedly -Improved grain yield and size of
spring barley (Pain ot al., 1978). Similar results were
obtained by Bl-Kholel and Baycuml {1982). On the other
hand, Lymnch ard Others (1979) and Kahnt (1981) reported
that, the increase imn the rate of nitrogen application
heve little effect om grain yield, Similar results were
obtained by Pedersen and Jorgensen {1976).

The meximum average yield of barley grain was obtained
by application of 35 kg N/ha., as mentioned by Kuigenga
(1977). Simllaer results were obteined by Eandera (19%5).
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J nhansspn {(1977) revealed that irrigation incresaszed
Zrain yield 1rrespective of method of ¥ application. How=
ever Malhotra and Cheema (1977) concluded thet pre-sgowing
irrigation alore or witk twe lrrligetiorn durinz the growth
pexrlod increased the average grain yield. Hoodas, and Kalra
(1961) alao menticned that dry matter productien increased
with lncressing nitrogen rate for irrigated harley plants
than for relnfed crops. Similar results were obtained by
Pasant and Cheng (1984). However, Radnev and Vasilev (1973).
Concluded that the higheat average grain yleld was obtained
by twe irrigaticna applizd compared with plants received
only one irrdgation.

The aim of thip study 1s to evaluate the effect of diff-
ersnt levels of Nitrogen on growth characlers and yileld of

harley plants under different irrigation fregquencies,

HATERTAL ARD METHODS

Two fleld experiments were carried ocut at Kalabsha
Agricul tural Research Stetlan H.R.C. at Blgh Daom Lake
1983 - 1984 and 1984 ~ 1985.growing winter seasons to
study the effect of nitrogen and irrigation on barley

plants cultivar (Giza 121).

Barley grainy were gown at 24 November of 1984 and
1985 two succeasive geasons, The soll wes sandy

chemical and mechanical amnalyses of the soll are 1llustr-

ated in Tabkle (A), e
253~
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A split plot design with 4 replicates were used in both
measons, Calcium superphosphate, and potassium sulphate by
the rates of 200 and 100 kg/fed,., were added before sowing,
Nitrogen was added broadcasting as 3 equal portlons after
1,2 and 3 months from aowlng. The following irrigation
interval treatments were : 4, 8 and 12 dayas.

r

The acll fertilization treatments with each irrigation

interval were :

1, Unfertilized (control).

2. 15 kg §/fed. as (Ammonium nitrate).
3,30 ™ ® m{ = " o).
4. 45 0 ® S L

The obtained data wers statistically analyzed according
to Snedicoxr and Cochran (1967).

Four plents were chogen from every treatment at time of
energency, panicles and the following measurements of growth

waye taken,

1. Plant height (in cm).

2, Humber of leaves,

3. Fresh welight of leaves (in g ).
4, Freah welght of panioles (g ).
5. Fresh weight of stems (g ).
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Yizia :

1. Wuabar of $illers,

2. Humber of paricles,

3. 5 panicles waight,

4. ifelght of grain of 5 paniclesg.
S. Straw yield.

6, Grain yield,

RESULTS AND DISCUSSION

Data of the vegetative zrowth and straw s well as
graln yields of barley plants ae affected by irrigation,
nifrogen and the interacticr mre shown in Tables (1,2

and 3) respactively,

1, Yogatative gruyth

DaZe presentad in Table (1 &) 3coved difforences in
plaat hedight az well as number of lezves at both seascas
due to ilrrigaticn intervels, The highest value for plary
height sad number of leaves were obtalned whan the irrigs-
tion interval was 4 dayd. Prolonglng irrigation laterval
depressed both pumber of leaves and plant height. Simila;
regults was obtained by Johanson (1977) on barlay.

Regults in Table (2 A) showed that plant helght and
numbar of leaves/plant generally increased by lnéreasing

¥ leval up to 30 kg/fed. However, applying more than
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30 kg/fed, H reduced thig inereass. In this connection
it may be mentioned that Finkner and Vernal (1971), repor-
ted that nitrogen increased plant height of wheat planta.

The interaction between irrigation and N fertilization
a8 shown i1n Table (3 A) revealed that the higher values of
plant height and number of leaves were recorded by adding
30 kg U/fed. at 4 days irrigation interval at both season.

The increese Iin plant height and number of leaves by
shortening lrrigation intexrvals, and incressing N fertiliz.-
ation was recorded by El-Zelny (1971) ard Hussein (1968) on
malze plants,

Number of panicles increased at both seaacns when the
irrigation intervals shorted to 4 days, increasing irrigs-
tion intervals from 8 ~ 12 days showed insiznificant dec-
reasing effect, On the other haend extending irrigation

intervels, had no significant effect on number of tiller,

Inoreasing N levels up to 45 kg/fed, lnorease signifi-~
cantly number of tiller while 30 kg/fed. was sufficient to
inorease number of panicles at the firat season. However,
applying Niitrogen more than 30 kxg/fed. was not sufficient
to cause any aditional significant effect, It seems from
the data recorded, that nitrogen fertilization not only

ephapce vegetative growth of barley plants represented
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plant height end number of leaves but aleo accelerate
v2produstive growih through the ineremse in number of
tiller and number of paniecles, Similar results were
obtained by Hagress (1972) on wheet,

The interaction between irrigation aod ¥ level ao
shown in Table (3 A) revealed that 30 kg §H/fed. was suffi-
cient to increase both pnumber of ftillers and panicles in
both semsona, when irrigation interval was reduced {o 4
deye (EKirby, 1969}. Increasing irrigation interval to
B or to 12 deys, the level of 45 kg N/fed, was effective
in increesing number of ¢illers te the highent wvalues et

beth seagone,.

Frech weight

Ao sbown. in Table (2) increasing K level up to 30 ke/fed.
in¢reased aignificantly the fresh weight of lesves at both
geaseng es compared with the control treatmsnt, Moreover,
inecresge in N level up to kg/fed. reduced this increase.
These results are 1n agreement with those of Husseln and

Firgany {1978) and Thalooth {1978) on wheat plants.

The increase of nitrogen level resulted in incregses
in the fresh weight of Btems ard panicles in aplte of the
abscence of pigrificante in some ¢cales at both seasons,

the highest values were recorded by edding ¥ fertllizers
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at 15 kg/fed, However, eny incresse in nitrogen above

15 kg/fed, reduced thet incresses.

The interasction between irrigation and N fertiliza-
tion resct significantly on fresh weight of leaves, stems
and panicles, 30 kg/fed., was enffficient when plants were
irrigated every 4 deys, wheress at longer irrigation inter-
vals, 45 kg was effective. .

Weight of 5 penicles and their gralna

Date in Table (1 D) showed that prolonging irrigation
intexvals up to 12 dsys, decreased significently weight of
5 panicles asg well as weight of their graing in both Seasons,
However, the highest values wers obtained when irrigation

interval was shortenecd to 8 days,

48 shown in Table (2) weighta of 5 penicles with ine-
reased by adding nitrogen fertilization as compared with
control plants,.- However, in the first season the weight
vwaeg not slgnificantly increased with increaeing nitrogen
level over 15 kg/fed, and for 30 kg/fed. in the second
geazon., The inerease in weight of S panicles with B level
was found to be related to grain weight of the 5 panicles.

|
|
|

The interaction between irrigetion and ¥ fertilizers
shown in Table (4) revealed that increasing ¥ level from
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0 - 45 kg/fed, increased weight of 5 panicles and their
gralng. In eplte of the gbsence of gignificance in some
cases, the data show that whereas the highest weight was
obtained by adding 30 kg/fed. with irrigation frequancy
of 4 days, prolonging the irrigation interval showed a
glgnificent deoreasing effect.

Straw yield :

It 15 clear frem the results in Table (2 b) that
extendipg irrigation interval from 4 fo 12 days, signi-
ficantly decreased straw yield in both geasons while
increasing W level from O to 45 kg/fed. increased straw
¥leld mignificantly, This incremse may be due to the
role of § in increasing the vegetative growih. Kendera
{1974) and Kristan {1974) came to *he same concluaions,

Concernihg the interaction between irrigation and
nitrogen fertilization, data in Table (3) showed an inc-
rease in straw yileld by increasipg the nitrogen level,
Heweyer, the bighest straw yleld were obtained with irrig-
ation interval of 4 days with 45/fed. at both seasona, At
the longer irrigation interval 8 and 12 days the level of
30 kg/fed. was sufficient to increase siraw yield.at both

seqgaons,
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Grein yield :

Significant differences in graln yleld ware obtained
in both seascng dug to extending lrrigation intervals.
However, grain yleld decreased significantly by prolong-
ing irrigation intervale from 4 to B and 12 d=ys =t both
8enBons, The linear relatlon between barley grain yield
and the emount of water was found by Power et al, (1973).
Senlivy (1971) demonstrated that lrrigation increased
sugar content of the over wintering barley plent by 15.20
times; compared wilth barley grown under rain fzd condi-
tions as =mater atress omay be depress the activity of sev-

eral enzymes in the leaves,

Graln yield wes significently affected by nitrogen
fertilizers as the highesgt Talue was obtained by uaizg
30 kg H/fed. in both 3aamsors. Tils results are in agrze-
ment with Dilz gt al. (1975) who mentioned that, 30 kg T/
fed. waa the bent for berley. Moroover, the lncreass in
I decreaszd this increase significan¥ly. Similer regults
were obtained by Kuilzenga (1977) who mentioned that tke
maxinum grain yleld of barley wes cbtalned by application
of 30 kg N/fed,

Intersction between irrigation treatments and nitrogen
fortilization (Table 3) showed that, increesing nitrogen
dose significantly increased grain yield whatever the lrrig-
ation interval used ag compared with the unfertilized plant
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at both asessons of experiment, However, the higheat
yield was obtained by adding 30 kz R/fed. and irrigation
interval of 4 days at both seasons, this level was less
effeotive by increasing irrigatlion intervals to B and 12
days,

Tt might be concluded from these results that grain
yield i1s highly affeoted by water atress. Increasing niltro-
gen level up to 45 kg K/fed. slightly decreased this inc-
reage when the plants were irrigated every 8 or 12 days at

both secesons,
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Table (1,A) t Effeol of irrigation of growth and yield of barley,

Irrigation Plant helght Ro, of leaves/ No. of No. of Fresh weight/plant (g)
in om, plant panlcles tillers
intervals Leaves Panioles Stems
1984 1985 1984 1985 1984 19851984 1985 1994 1985 1984 1985 1984 1985

4 75.97 T3.95 l8.22 18,05 2,22 2,25 3,62 3.50 3,40 3,30 1,82 1.73 9,37 9,90
8 67.92 67.35 17.35 17.42 2,12 2,05 3.30 3.37T 2.72 2,67 2.45 2.42 8.0% 7T.06
12 64.67 64,00 13.87 14,72 1.97 1.60 3,62 3,48 3.22 3,15 2.87 2,72 10,77 10.95

L,8.D. 5% 8.95 6450 2,53 ~  1.40 0.42 0.44 0,58 0.41 0.081 0.059 0,09 O0.077 0.29 0,32

Table (1,B) 1

-266-

Irrigation Yield characters/plant Yiold/fed. ~
5 panicle alght Gralns panicles Straw ton. Grain kgz.

jntervals P mmv Amuu s -
1984 1985 1984 1985 1984 1985 1584 1985

4 6.60 6.22 4,50 4.32 1.556 1.419 1110.725 1035.64

8 6.72 6.42 5.25 5.09 0.944 0,913 800,400 8090,20

12 5.50 5.35 4,80 4.59 0,625 0.631 662.610 649,06

L.S.D. ° % 0.434 0.280 0.280 0.045 49,32 50.28

0.225

0,1147
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Table (2,A) : Effect

e ———

of nitrogen fertilizers on growth characters of barley.

¥

Plant height

o g i e o ol U M. i N

No. of Leaves Ho, Fresh welght/plant

N of .zo. of -
Pertilizers in om. /plant tillers panicles ) Leaven wmbpowmm:uu Btems
kg N/fed. 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985
Unfertilized 63.00 61,83 11.90 12.06 2.83 3.00 1,90 1.66 1.63 1.56 1.93 1.78 T.00  6.37
15 75.50 T3.36 12.23 17.06 3.15 3.16 2.63 2.56 3.13 3,00 3.50 3.40 12.42 12,07
30 73.92 73.86 19,56 19,40 3,91 3.73 2,66 1.90 4.10 4,03 2,36 2,30 10,50 10.84
45 66.30 66.40 17.23 18,40 4.16 3.66 1,73 1.73 3,60 3.56 1,95 1.70 7.59  7.09.
L.S.D. 5 % 10.33  T.51 2,67 1,61 0.67 0.47 0.51 0.42 2460 0,068 0.06 0.09  0.33 0:38
Table (2,B) :
- ——- - - 3
N 5 vmbpoummvsmumwﬁ Grainsof 5 panicles Straw yleld/fed, Grain yleld/fed.
Fertilized - L1-T (&) ton, N /- S
ke N/fed, 1984 1985 1984 1985 1984 1985 1984 1985
Unfertilized 5.96 5.83 4.76 4.32 0.5077 0.4919 572.0  561.7
15 6.87 6.20 6.10 4.99 1.2290 1,0882 1024.3 1005.6 -
30 6.83 6.26 5.70 5.09 1.1820 1.1550 1080.5 1032,5
45 6.00 5.90 4.43 4.27 1.2370 11,2156 746.9 Tl2.6
o 5 T 0.5019 0.321 0.321 0.082 0.132 0,213 56.95 58,06 "7

e ——

—— —— o
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Table (3 a) : Interaction botween irrigation and nitrogen fertilization on barley yield arnd its components,

=268~

Plant helght No. of leaves No., of No. of Fresh weight lant
Irrige- Aoauww. /plant pahioles/ tillera/ ght g /p
tion ) P plant plant Leaves Panicles Stems
Fertiliz- -
atiecn 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985
0 64.6 62.5 10,5 10.0 2.0 2,0 2,5 2,7 1.5 1.4 1.6 1.4 7.80 6,82
4 15 B6.7 8l.% 18.5 19,0 2.2 2,5 3.0 3.2 3,4 3.3 2.0 2.0 14,00 14,35
30 79.2 T6.9 28.7 28,2 3.0 2.5 5.5 4.T 5.6 5.5 2,0 1.8 10,32 13.60
45 73.4 T4.6 15.2 15,0 1.7 2.0 3.5 3.2 3.1 3,0 1.7 1.7 5.32 4.85
0 65,2 4.2 12.5 13.5 2.5 2.0 2,5 2.7 2.0 2,0 2.6 2.5 6.25 5.62
8 15 65,8 65.2 14,5 1l4.2 3.0 3.2 3.T 3.7 2.6 2.4 4,0 4,0 9.37 8.45
30 65,7 65,1 12.0 12,2 2,0 2,0 2,7 2.7 2.6 2.6 1.3 1.3 7.97 6.52
45 62.0 61.5 19.2 19,2 1.0 1.0 4,5 4.2 3.7 3.7 1.9 1.9 B.42 T.65
0 59,2 58.8 11.7 12.7 1.2 1.0 3,5 3.5 1l.4 1.3 1.6 1.4 6.95 6,67
12 15 T4.0 T3.3 18,7 18,0 2.7 2,0 2.7 2.5 3.4 3.3 4.5 4.2 13.90 13.42
.UO 4&.0@ -ﬂ#nm Hm.o .u.moo m'm NlN U'-N U.-N A.au- 4.0 U-m ulm HU.NN HN.@N
45 63.6 63.1 21,0 21.0 1.5 1.2 4.5 4.2 4.0 4.0 1.6 1.5 9,03 11,22
L.5.D, 5 % 17.90 13,01 4.63 2.8 0.446 0,736 1.17 0.825 4.5 0.119 o©.18 0,155 0.583 0.698

Women's Coll, Ann. Rev.
_Vol. 15 (1990).
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Table (3 b) :

and its components.

Interaction between lrrigation and nitirogen fertilizatlion on barley yield

Irrig-

ation 5 mmuHQWMMlsmHmrﬂ nﬂm»nmamw mmwthcme Straw mwmmn\Hmn. Grain mmmmn\ﬁmn. ‘ . | _
PFertlliz- '
tion 1984 1965 1984 1985 1984 1985 1984 1985 ,
4 15 7.10 6460 4.50 4,50 1.8775 1.5195 1056.6 1000.77 |
30 7+50 7.70 7.90 7.80 1.7165 1.6130 1546,9 1367.00 o
45 7.00 7,00 4.80 4.60 1.9960 1.9440 1234.4 145,77 A
|
- e o — - - —— [~
.
Unfertilized 6,00 7.00 3.80 3.50 0.5760 0.5790  645.9 634,92 %
A 15 7.10 6.30 5490 5,50 1.0960 0,9852 958.5 963.40.
30 7.30 6.50 5.90 6.10 1.1227 1.1515 981.4 1022.50
45 6,50 5.90 5.40 5.10 0.9845 0,9385 606.8 616.70
Unfertilized 5.10 4,90 5.70 5.10 0.3100 0.2917 479.2 460,10 77
12 15 6.40 5.70 4.90 5.90 0.7520 0.7600 1058.0 1052.75 .
30 7.70 6.60 5.50 5.20 0.7090 0,7100 713.4 707.95
4.50 4.20 3.10 3.00 0.7320 0.764% 399.6 375.45
L.S.D, 3 % 0.869 0.55 0.14 0.25 0.2295 0.095 98,65 100,57, .
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Table (A) 3 Chemical and mechanical analyses of Kalabshs soil.

!

-

ommahomp whbwuumm.

' Depth pH caco;  E.C. © Cations | m_ﬁ ~ Anions
(om.) 1n %) _ in {meq/100 gm. aoil) 1 (meg/100 gm soil)
{(1:2.5 Busp.) (1.5 mmhos/cm) Hat K catt  wgtt co, HGO, c1- mom..
0-30 B.1l 5.31 0,65 2,10 0.28 1,80 0,30 = 0.40 2.0 1.95
30-60 B.3 0.17 0.37 0.75' 0.17 2,10 0,20 =~ 0.30 1.8 2,00
Kechanioal analyses
Orgapic matter Coarge gand *  Fine sand Silt Clay
(%) (%) (%) (#) (%) Texture
0.24 21.9 63.9 12.0 1.2 Sandy aoil
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