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Abstract

This study was conducted at the field of the College of Agriculture Dohuk University during the
seasons of Y++1-Y+«+¥ and Y. .V-Y«+A Four varieties of barley were used in this study (local black,
IPA 41, triticale and Malta ‘) -¢). The treatments were arranged in factorial experiment (¢x¥) using
randomized complete block design with four replications. One cut and two cut were preformed for the
midlines of each treatment. The data were recorded on ten randomly selected plants. The results
showed superiority of non cut treatment. The interaction between the cut and non cut the IPA 2% was
superior to the rest of the varieties, where it was less affected by the cut than the rest of the varieties,
followed by Malta Y)+:2. As for the green fodder, the two cut treatment was superior to the one cut
treatment. The cut was led to increasing the number of tillers. IPA 4% was the most tolerant variety to
the cut as compared with the other varieties followed by Malta Y\ +© for both season. As for the straw
yield , the local black was superior in the two cut treatment, whereas IPA 2% was superior in both (non
cut and one cut treatments) . It can be concluded that IPA 44 can take one cut and could be used to
produce cereals yield.

Introduction

The problem of the green fodder is regarded as one of the major problems challenging the animal
wealth in Iraq, particularly during the recent years. Hence, it has become necessary to prepare special
genotypes for producing green fodder in the preliminary stages of their growth along with retaining a
high capability of producing the cereals after the cutting. The yield components involving the number
of tillers for the unit of area, number of seeds/spike and Y -« « kernels weight are considered among the
important morphological variables which can affect the cereals yield and its improvement such as
wheat, barley and triticale (Dashora et al.: Y4VY, McNeal et al.: Y3YA, Puri et al.: Y3AY). It is worth
noting that the toleration of some fodder crops to the cutting while keeping a high productivity of
cereals is related to the genotype (Dumphy et al.: Y3AY, Mohammed: Y24+ and Roy and Tribb: Y34YV),
Studies varied about the effect of the varieties and the cutting on the production of cereals and fodder
according to the varied genotypes and environment (Hadjchristodoulou: Y3A%, Droushotis and
Wilman: Y4AY and Al-Hasan: Y449),

Some researchers pointed out that both variety and cutting were given negatively affect the
productivity of green fodder and cereals yield (Morill: Y4VYY, Yau: Y+ ¥, Al-
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Hasan: Y442 and Al-Hasan: Y. +A); whereas (Washko: Y4¢VY, Al-Rawi and Shamma: Y34), Shamm et
al.: Y44Y and Royo: Y249) noted that cutting does not have negative effect on the cereal yield when
studying the barley group-Base Y1¢. The study aims to realize the range of effect of cutting, non-
cutting and varieties on the productivity of green fodder as well as the yield and its components under
Duhok governorate conditions.

Materials and Methods

The study was carried out at the field of the College of Agriculture / Dohuk University during
Yo+ 2-Yee¥Vand Y.+ V-Y+ A seasons. Four varieties of barely were used in this study , (local black, IPA



19 and Malta ') + ©) and three levels of cutting (non, one, and two) for each variety the experiment was
designed according to randomized completed block design with four replications.

Each experimental unit contained four lines of © m length. Distance between lines was Y+ cm.
The plants were cut over two stages: the first was at the end of the tillers, and the second was at the
beginning of nodes stage. The date of planting was during the second half of November, and the
harvest was at the end of May. Rainfall amount were recorded during the two planting season (Table

V).

Complementary irrigation was used in Y«+Vv — Y. +A twice the first in November and second in
May. Characteristics were studied by selecting Y+ plants and only from the middle lines, for plant
height /cm., number of spikes/mY, number of tillers/plant, number of kernels/spike, )+« kernels
weight/gm., cereals yield/kg./mY, green fodder/Kg/D and straw/Kg./mY. Statistical analysis was done
according to RCBD and comparison among means was done by using Dunca'n's Multiple Range test
(Al-Rawi and Khalaf Allah, Y3A+).

Table (V) the rainfall (mm") during season Y+ +%-Y++¥ and ¥+ +V-Y+ . A Duhok
Agriculture-college station.

YoueloYay
October | November | December | January | February | March | April | May | Average
YA, 0 YY,¢ - 09,1 o, 00,94 Yo,A Y1, . O, Y
YooVYo o A
October | November | December | January | February | March | April | May | Average
¥,0 \ 04, EA, ) YY,Y y,0 'V,

Results and Discussions

Plant height (cm.): The findings of the statistical analysis showed highly significant differences
between cutting treatments, varieties and their interaction for the two season (Table Y) where the plant
height in non-cutting treatment was ) +2,°A cm,



Where it was 1Y,YY and ©A,+2 cm in the two treatments of cutting for season Y+ +1-Y. .V,

The trand in performance of this character was similar in season Y+ +V-Y++A (Table Y). As for the
interaction between cutting treatment with seasons and varieties. (Table ¢) shows that IPA 44 surpass
the rest varieties used in the study, where its height was Y)%,YY cm. in the non-cutting treatment and
(Y+o,Y+ and 1£.£+) cm. in the two cutting treatments for season Y+ +1-Y++V respectively at the same
time, the triticale )Y Ywas surpass to the rest of barley varieties of Y+ +V-Y.+A season where its height
was A%,++ cm. in the non-cutting treatment and (A¢,% 1 and YY,YY) cm. in the two cutting treatments.

These results were similar to Dashora et al. (Y4YV), McNeal et al. (Y3YA), Puri et al. (Y3AY) and
Goodhied (Y24Y) concluded.

Table: (v) Effect of the interaction between seasons, cutting and non cutting on study traits.

Treatments | Plant | No.of | No.of | Weight | No.of | Yield | Yield Forage
height/ | spike/ | kernels/ | of Y+« | tillers/ | kernels of yield
cm mY spike | kernels | plant g/mY straw | Kg./mY
/gm g/mY
YoomoYay
Non cutting | Y+©,0A | YoV, Y'Y | Ye, vV | YA€, 1,88 GUIA | asy
a a a a a a a
Onecutting | AY,YV [ YYV,V 1 | ¥Y,¢v YLAA o,V¢ o4y | Y, g8 4v4,14
b ab ab b b b a a
TWO Cutting O/\,.D Y.‘-Lyi\ V'9VY T‘O’VY D"\D .’O.\ ',Vrr \EQA’/\V
c b b c b b c b
AN
Non cutting | YV,11 [ Y£),¥Y | ¥Y,T) YA 1,69 Y [ LA
a a ab a ab a a
One cutting | TA,0A | YYY,4) Yo,¥Yy YY,v. v,YY «,of0 oYYy 9.0,y




b ab a b a b b b

Two cutting | 1Y,+A [ YV, 37 [ Y4,0) YY) 0,1 LEYY LYYo | YYEV,AY
c b c c c c b a

Number of Kernels/Spike

The results showed that mean square for this character was highly significant for cutting
treatments and varieties and their interaction in the two season (Table Y). Cutting treatments showed
Y¢,YY kernels/spike and this number reduced in one and two cuttings where it was YY,¢Y and ¥+,¥Y
respectively in season Y+ +1-Y ..V,

In season Y+ +V-Y.+A On the other hand, the number of kernels/spike in the one-cutting treatment
was Y°,YY, followed by Y'Y,V in the non-cutting treatment.

The two cutting treatments exhibited lower number of seeds Y4,°; and this shows that the one-
cutting has increased the number of tillers in square meter (Table ¥).

As for the interaction between the cutting treatments and varieties. (Table ¢) showed that the
Triticale YY" was superior over the rest of barley varieties in the non-cutting treatment, whereas IPA:
44 was superior in the one and two cutting treatments in season Y+ +1-Y sV,

In season Y. +V-Y.««A |PA 44 barley was superior to the rest of varieties in all treatments and
varieties of cutting.

Number of spikes/mY

The statistical analysis showed mean square of cutting treatments was significant (Table Y)
where the non-cutting treatment was superior in the number of spikes/mY as compared with two-
cutting treatments for both seasons, where it reached to YoY,¥Y in season Y+ +«1-Y++¥ and Y£¢),YY in
Y««V-Y.o A (Table ¥). This can be attributed to the amount of the rainfall during the growth season
(Goodchied: Y34YV),

(Table £) shows the means of cutting treatments and varieties, where in season Y+ +1-Y. .V,
black barley was superior to the rest of varieties with non-cutting treatment. IPA 32 barely was
superior with the one-cutting treatment and the local black barley was superior to the rest of varieties in
two-cutting treatment.

The varieties followed the same way in season Y+ +V-Y++A Mohammed (Y44 +) obtained similar
results in the Spa town area.

Weight of Y+ + + Kernels /gm.

The statistic analysis shows significant mean square for cutting treatments for both seasons
(Table Y). The non-cutting treatment was surpassing to the reminder, where it was YA, £+ gm, in season
YouloYouVand ¥L0A N Yo e VaY oA,

The cut had an obvious effect on the weight of ..+ kernels, particularly in the two-cutting
treatment (Table Y). Dunphx et al. (Y3AY) referred to a reduction in the weight of Y« ++ Kkernels/gm
which could attributed to the fact that the plants had no enough chance to be filled with kernels.

Whereas it was Y&¢,++/gm in Y.«+V-Y.+A The interaction between cutting treatment and

varieties seasons, (Table ¢) showed that IPA 1 surpass with other varieties and in all the treatments
(cutting and non-cutting) in season Y« +1-Y .V,
On other hand, on season Y+ +V-Y++A the IPA 412 barley was also surpass other varieties and in all the
treatments, followed by Malta barley which had no significant difference IPA 42 barley; and this
agrees with what Hadjichristodiubu (A1), Drashiot is and Wilman (Y2AY), Mohammed (Y44 +) and
Al-Hasan (Y 44¢e) .

Number of tillers/plant
The statistical analysis showed that mean square for cutting treatment varieties and their
interaction was highly significant in the two seasons (Table Y). The non-cut treatment surpass one and



two-cut treatments, in Y+ +1-Y..V the one-cut treatment surpass the non-cut and two-cut treatments
where the number of tillers was V,YY (Table ¥).

(Table ¢) showed local black barley was superior to the rest of varieties in both non-cut and
one-cut treatments for the two seasons, whereas IPA 34 barley was superior to the rest of varieties in
the two-cut treatment, followed by Malta barley ) - ©.

Cereals Yield: Kg./m¥

The statistical analysis showed highly significant mean square for cutting treatment, varieties
and their interaction in the two seasons (Table Y). Since the non-cut treatment was superior to the two
cut treatments in the cereal yield, this is attributed to the fact that the cut (one and two) has affected the
cereal outcome (Table Y); and this agrees with what has been recorded by Morill (Y4VY), Yau. S-K
(Y++¥)and Hasan (Y++¢).

(Table ¢) shows the effect of interaction between cutting treatment and varieties, where IPA 44
barley was superior to all of the treatments (non-cut and cut) and for both seasons, followed by Malta
VY+2 barley and the local black barley, this also similar to what Al-Rawi and Shamma (Y44)) and
Shamma et al. () 94Y) referred to when they studied hereditary groups of barley Y1 ¢ Basc

Yield green fodder Kg./D.

Depending on the findings of the statistical analysis, it was showed that mean square for cutting
treatments, varieties and their interaction was highly significant for this character in the two seasons
(Table Y). In Y++3-Y..V the two-cut treatment was superior to the one-cut where the green fodder
outcome was Y £AAAY kg./D.

The above mentioned treatment followed the same trend in season Y+« V-Y« +A where the weight
was YY&V,AY Kg./D. This could be attributed to the increase the number of tillers after the first cut
(Table ¥).

(Table €) showed the interaction between cutting treatment and varieties, where the IPA 3%
barley was superior to the rest of the varieties in the one-cut and the two-cut treatments followed by
Malta Y + @ barley and for both seasons.

Straw yield kg./mY¥

Table (¥) showed the mean square of cutting treatments for two season, where in season Y+ +1-
Y.V the one-cut treatment was superior in the straw yield to the two-cut treatment and the difference
with the non-cut treatment was not significant.

In season Y- +V-Y++A the non-cut treatment was superior to both one-cut and two-cut treatments,
and that the difference between the one-cut and two-cut in the straw field was not significant.

As for the interaction effect of the cutting treatments with varieties, the IPA 2% barley was
superior to the rest of varieties in the non-cut and the one-cut treatments, whereas the local black barely
was superior in the two-cut treatment in season Y+ «1-Y++V,_On the other hand, in season Y+ +V-Y+ A
the local black barely was superior to the rest of treatments non-cut and cut to the rest of the varieties
(Table ).

Table (¢):ffect the interaction between cutting, non cutting, seasons and arieties on study traits.

Weight of . .
Plant No. of No. of \g No. of Yield Yield Forage
cutting Varieties height/ kernels/ S tillers/ kernels straw yield
. spike/ mY kernels
cm spike Jgm plant g/mY g/mY Kg./m¥Y
YooYy
IPA44 YIT,Y ¥4,Y1 Y11,1Y £Y,YY v,01 GlEs V,EY .
= a b b a a a a
F= Triticale Yed, e £Y,0. YV e e £,TA YD .,04.
3 Al b a e b d a d
S Black v, .. Y1, Yo YA, ¥, A BREE Y000
pza barley c e a b a abc a
Malta VoA €Y, 00 Yer,Tv YV, AY 5 A Yoeen




barley b a d b b a a
IPA34 Y.io,¥0 £0,01 Y1.,7Y £Y,Y VY RUE y,You VoA, AN
b a b a a b a e
E’ Triticale AS, Y1 ¥, YAA, Y'Y Yy, 1,4, LoV LAY, AVTLY
= A d cd f c b b f
>
; Black qy,qyv Yo, 0 You,1v YA v,y 04, Y, 4.v,4.
5 barley c e c a a Cc a g
Malta AT YV, YYY,TY Yo,A 00 ,04. .,V YOEY, Y
barley c b d c d c c e
IPASA g6 ¢, YA, TY 0,01 1,4v oY . <, Ao YVYY, €
e a e a b d b a
(@]
£ Triticale T, A Y4,0. Yav, 1y YY,i¥ £,7Y ., g0 NI YYYA,
5 AR e d f c d e f d
g Black TV,A Y'Y, 70 YY1,V YA LYA 04 Y090 YEYY,4.
E barley e e a c b f a c
Malta £9,YY YV,0. YYO, o Y, o, A ,0) YN Yo,y
barley f b e b c d d b
Y"V—V"A
VXK YY,YY £),7. YOA, TV £4,8Y T,VY RN RN -
> C b abc a c a b
£ Triticale A, en LAY AREFRR ARFEN Ey0e ,0V A --
=
5 a c de de f c c
c Black Te,1% VY, €1 Y Y, v ALY o Voo =
S barley d e a cd a b a
Malta A& Ya,AY Yya,y YL vV, Y ¢« ab -
barley b bc d e b ab
IPA34 0,YY £4,VY Y600 YA, 0 VY ,oV. A AERRRY
> e a b b b c c e
< Triticale At £),\1 VAT, v ¥Y,00 T, ,0) A Vou,Y.
=
=1 A b b f de c e c h
g Black oY, Y'Y ¥, YEY,1V YY,AY VA 00 Y, ¥ q\¥,0
5 barley f e b e ab de a o
Malta Vo, £),v1 YYY, . ¥Y,4. v, ¥1 0% BEYY 4EY,A
barley c b e de b d e f
IPA%4 Yo, YA,AY YVA,TY YV, ¥ oYY BETE Y YovY,t
c c f bc d f d a
(@]
E Triticale Yy, Yy Ye,vY YEY, o Y4,0. Y,YY e R Y34v,Y
5 " c d g f g h f d
>
o Black oY, e Y., YA, vt .Y ,¢o Y,V YAV,
E barley f e e e d g a c
Malta TV, 0 VE,NY VEo, e ALY oY, GEV. Y YY.,¥
barley d d g e d f e b
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