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Abstract :

A field experiment was conducted under rainfed conduction of Bacrajo and Bazian
locations (Irag-Kurdustan region) during 2015-2016 cropping season. The experiment
consisted combinations of four cutting schedules (no cut, 80, 105, and 130 Days after
sowing DAS), two barley varieties (Ibba-99 and Local variety) and two Fertilizer lev-
els (N 40 and 80 kg .h™). These 16 treatment combinations were evaluated under fac-
torial randomized block design (RCBD) with three replications. Results revealed that
application of no cut, Ibba-99 variety and N 80 kg .ha™ fertilizer as alone or in com-
binations significantly (P 0.05) increased almost all growth parameters, in most cases
led to significant (P 0.05) increases number of spike m-> number of grains spike™,
1000-grain weight, Harvest Index (HI), and gave the highest biological yield and
grain yield at the two locations. Cutting systems, varieties and N levels as alone or in
all possible combinations (two and three-way interaction) had significant differences
(P 0.05) effects on grain yield. The highest grain yield for (Cy, Ibaa-99, N 80), (Cy X
Ibaa-99), (Co x N 80), (Local variety x N 80) and (Cy x 1baa-99 x N 80) were 4.351
2.447, 2.509, 4.884, 4.782, 2.523 and 5.127 t ha™, respectively at Bakrajo location
while at Bazyan location for (Cg, 1baa-99), (N 80, C, x Local variety), (Co x N 80 Lo-
cal variety x N 80) and (No cut(Cy) x Local variety x N 80) were 5.311, 3.814, 5.817,
5.551, 3.895, 3.938 and 6.216 tons ha™, respectively. The best grain yield for binary
purpose barley at three-way combinations with (C; x Local var x N 80) were (4.043
and 5.770) t .ha™ at Bakrajo and Bazyan locations, respectively. For that, application
of (Co x Ibaa-99 x N 80) and (C, x Local variety x N 80) combinations at Bakrajo and
Bazyan locations, respectively may be the best combination to achieve high grain in
quantity, while (C; x Local variety x N 80) at the two locations for binary purpose
barley may be the best option to achieve desired grains yield and forage yield in
quantity under guaranteed rained Irag-Kurdustan region.

Key Words: Barley, Varieties, cutting dates, N fertilizer, binary purpose

Introduction:

Barley (Hordeum vulgare L.) is major cereal in many dry areas regions of the world,
also is a useful as well as valuable crop because it is used as human food, industrial
and feed crop for domestic animals. In recent past, Irag-Kurdustan region has made
suffers in achieving self-sufficiency in grain production. Despite elevating produc-
tivity, land degradation, climatic variation and change are other challenges for more
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production (26). However, livestock forage production is limited in Irag. Barley with
high total biomass be in possession, thus the farmers of our region utilized green bar-
ley fodder as feed for livestock or Milking animals. Because of it big total biomass
and drought tolerance nature, there has been an accretion interest in investing barley
as a dual purpose cereal which can take permission for forage production in onset
season as well as the grain yield later on (37). Cutting plant’s aerial part (heads) to
limit grain yield in cereal crops, as result of leaf area limitations leading to tiller se-
nescence during reproduction stage (34). Hama et al (12) reported that there were
significant interaction between six genotypes and two cutting treatments on all yields
and yield components traits with the exception of No. of Spike m?, 1000- grain
weight and average spike weight. The highest number was exhibited by the combina-
tion of genotype (ATACO-) and non-cutting treatment in most traits in 2013-2014
seasons under Qlyasan-Sulaiman condition. Appropriate high yielding cultivar, cut-
ting schedules and mineral fertilization are beholden to be most important precondi-
tion to obtain the best green fodder as well as grain yield (35). Shafi et al, (30) ob-
served significant (p<0.05) differences in number of fertile tiller . m-* number of
grains . spike™, 1000 grain weight, harvest index, biological yield and grains yield,
due to different levels of N and cultivars. In this context, the objective of this re-
search was to determine the effects of frequent cutting aerial parts, nitrogen fertiliza-
tion and cultivars in grain yield and its components of binary-purpose barley crops
under guaranteed rained conditions in Irag-Kurdustan region.

Materials and Methods:

The experiment was conducted at two locations of Sulaimani governorate, first was at
Bakrajo (College of Agricultural Sciences-University of Sulaimani located (Latitude:
35°33’; N, Longitude 45° 27'; E, at altitude of approximately 830 m) and the second
was at Bazian location, which is situated 22.8 Km Southwestern of Sulaimani city
with 814 m altitude above sea level during the 2015/2016 cropping seasons. The ex-
periment consisted of 16 treatment combinations comprising two varieties (Ibba-99
dual purpose and Local variety), four cutting schedules (No Cut (Co), Cut 80 days af-
ter sowing as Cuty(C,) Cut 105 days after sowing as Cut,(C,) and Cut 130 days after
sowing as Cutz(Cy)], dated on 4 February, 1 March and 25 March respectively, with
two fertilizer levels of nitrogen viscount,(40 kg and 80 kg .ha™) as urea (46.6% N)
that applied at the above mentioned levels by two doses, first part was applied in
sowing date and the second part was applied after 30 days of sowing. The phosphorus
at the rate of (80 kg P,0s ha™) was applied as triple super phosphate as a basal dose
before sowing. The experiment was laid out in split-split plot layout arrangement
with randomized complete block design (RCBD) with three replications, Main plots
were two levels of nitrogen and sub plots were two Barley varieties while sub-sub
plots were different cutting times. Total precipitation and average temperature and
the major soil characteristics were showed in the tables 1a and 1b, respectively. The
crop was sown manually on 15 and 16 November, 2014. The distance between rows
25 cm and using seed rates (140 kg.ha') The binary purpose barley crop was har-
vested first for green fodder at 80 days after sowing, 105 days after sowing and 130
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days after sowing per treatment. After harvest of green fodder, the crop was raised for
grain purpose. The data was recorded on different traits; the number of grains spike™;
five spikes from each plot were selected and threshed. The number of grains were
counted and then averaged. The data of number of spike m™ was observed physically
and counted by two middle lines; that equaled to one m?. 1000-grain weight was rec-
orded by taking random samples from threshed grains of

Table 1a: Some physical and chemical properties of soil analysis at experimental
sites during 2014-2015

Soil Properties Soil samples Soil samples
Bakrajo Bazian
Sand (%) 3.98 6.31
Silt (%) 47.48 52.37
Clay (%) 48.74 41.32
Textural class (%) Silty Clay Silty Clay
E.C(dS.m) 0.18 0.16
PH 7.80 8.05
oM (%) 1.66 1.53
Total N (%) 0.10 0.13
Available Phosphate (ppm) 9.612 7.443
CaCO3 (%) 23 19.5
Caz+ 1.6 1.6
Mg+ 3.6 2.1
Soluble Cations & K+ 0.125 0.051
Anions Meq / L Na+ 0.091 0.186
CO;™2 2.5 0.6
HCO;™2 15 0.9
Cl- 0.8 0.9

each plot, computed and weighted by electric balance. The biological yield, middle
lines were harvested, dried in sun for seven days and then weighted by digital bal-
ance. The yield was then calculated to ton . ha™. The barley grains yield after thresh-
ing were collected and weighted to record grain yield in kg m™. Then it was convert-
ed to ton ha-1. The harvest index was determined as the ratio of grain yield kg .ha™ to
biological yield t .ha™. All data are presented as mean values of three replicates. The
data were statistically analyzed according to the methods of analysis of variance as a
general test and combined analysis conducted The significance of differences among
means was compared by using Least Significant Difference (LSD) test at significant
level of (0.05) (5)
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Table 1b: Average monthly and seasonal meteorological data during 2014-2015
for the two locations.

Bakrajo* Bazian **
Month Min. Max. Avg. Rainfall Min. Max. Avg. Rainfall
Temp.(c®) | Temp.(c®) | Temp.(c®) | (mm) | Temp.(c®) | Temp.(c?) | Temp.(c®) | (mm)
October 9.1 344 20.4 48.8 9.39 27.33 18.36 71.1
November 2.9 22.2 12.0 130.4 3.23 18.82 11.02 136.9
December 2.2 17.9 9.2 115.3 0.82 13.36 7.09 70.3
January -3.2 16.6 6.8 99.6 -2.8 13.68 5.44 70.7
February 0.2 19.8 8.8 67.6 0.23 16.32 8.27 495
March 3.2 22 12.1 101.8 1.23 18.61 9.92 62.2
April 5.0 32.2 16.7 235 3.84 26.52 15.18 4.5
May 11.2 36.9 24.6 17.2 10.68 34.32 22.5 11
June 22.1 38.1 30.1 0.0 16.13 41.77 28.95 0.00
Total rain- 604.2 476.2
fall

Table 2:Mean square of ANOVA’s of number of spike m?, number of grains
spike™, 1000-grain weight, HI, biological yield and grain yield in barley at two

locations.
Spike m Grains 1000 grain HI B'OIi%?('jcal Grain yield
SOV | df P spike™ weight y
BKj Baz BKj Baz | BKkj | Baz | Bkj Baz Bkj | Baz | Bkj | Baz
N 1 4144 1789 | 115 | 0.02 | 83.1 | 0.25 | 0.003 | 0.001 | 5.42 | 0.76 | 0.58 | 0.81
* ns ns ns * ns ns ns * ns *%* *

E(a) 2 43.2 760 1.8 1.3 16 | 09 |0.001|0.002 | 0.25 | 3.37 | 0.01 | 0.04
3960 136.7 | 4.78 | 595.1 | 9.66 | 33.3 | 0.006 | 0.006 | 0.01 | 484 | 0.11 | 0.12
V 1 ns ns ns ns ns

** ** ** ** ** * *

52140 5919 3.09 | 63.0 | 6.19 | 494 | 0.000 | 0.000 | 0.18 | 10.8 | 0.18 | 0.42
NxV 1 *% *% ns *% *% * ns ns ns ns * *

E(b) 4 59.9 118 457 | 1.83 | 0.28 | 0.48 | 0.000 | 0.000 | 0.094 | 2.18 | 0.01 | 0.04
153956 | 298606 | 2392 | 2530 | 223 | 506 | 0.13 | 0.40 | 240.1 | 187 | 43.8 | 68.4

C 3 *%* *%* ** ** ** ** *%* *%* ** ** *%* *%*

5308 972 155 | 454 | 28.0 | 3.17 | 0.004 | 0.005 | 1.22 | 1.76 | 0.03 | 1.35
ns ns

N X C 3 *%* *%* ** ** ** ** *%* *%* ** *%*

16399 | 1652 | 42.86 | 18.57 | 15.3 | 8.63 | 0.007 | 0.005 | 1.66 | 1.87 | 0.98 | 0.57
ns

V X C 3 *%* *%* ** ** ** ** *%* *%* ** *%* *%*

3943 4148 | 21.02 | 28.24 | 7.94 | 3.48 | 0.015 | 0.003 | 3.38 | 18.4 | 0.97 | 0.45

NxVxC | 3 - o o . o o - - e - o ox
Ec) |24 643 | 2029 | 2.29 | 0.65 | 0.32 [ 0.30 | 0.000 | 0.000 | 0.137 | 3.05 [ 0.01 | 0.03
Total |47 | 126.4
Bakrajo (BKj) Bazyan (Baz)

Results and Discussion:

According to the results in ANOVA table, the effect of three qualitative factors: lev-
els of nitrogen (N), variety (V) and cutting time (C) on the dependent variables of the
yield and its components showed that N levels had a significant effect (P < 0.01) on
grain yield and (P < 0.05) on spike m? 1000-grain weight and biological yield at
Bakrajo location and (P < 0.05) on grain yield at Bazyan location, while V had a sig-
nificant effect(P < 0.01) on spike . m?, 1000 grain weight and HI at Bakrajo location
and grains . spike™and1000 grain weight at Bazyan location and (P < 0.05) on HI and
grain yield at Bakrajo and Bazyan locations, respectively. Cutting time had a signif-
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icant effect (P < 0.01) on all traits at the two locations. Therefore, our results refer to
improve grain yield, number of spike.m™, number of grain spike™, 1000-grain weight,
HI and biological yield

biological yield performance. However N x V interaction were significant differences
(P < 0.01) on spike m? and 1000-grain weight and (P < 0.05) grains yield at Bakrajo
location, while (P <0.01) on spike m? grains spike™and (P < 0.05) 1000-grain weight
and grain yield at Bazyan. In addition, there were a highly significant for (N x C), (V
x C) and (N x V x C) interactions (P < 0.01) for all traits at the two locations with ex-
cept of biological yield and grain yield for (N x C) at Bazyan and Bakrajo locations
respectively and for (V x C) for biological yield at Bazyan. This means that not all
cutting dates responded the same to the two varieties or N fertilization levels of bar-
ley (Table: 2), this results consistent with many researchers (20, 23). Singh and Ut-
tam (33) in experiments on barley stated as expected, the main factors N and variety.
Were significantly affected either on the yield grain and its components, but the in-
teractions were less effect.

Spike m™:

Number spike. m™is the most important barley traits, which guarantees higher yield.
Effects cut dates, all interactions at the two locations and N and varieties at Bakrajo
location were significant on spike. m™, while none of the N or varieties were signifi-
cant at Bazyan location (Table 3). Control (no cut=C,) gave the highest spike. m?
reached to 327.92 and 424.08 spike , while (C;) gave the lowest spike m? 70.08 and
65.33 for Bakrajo and Bazyan locations, respectively. Ibba-99 variety gave more
spike. m? reached to (218.67) as compared to Local variety producing (200.500)
spikes m? at Bakrajo location. Low N (40 kg .ha®) gave minimum spike. m™
(200.29). Each increment of N increased number of spike m™ 200.29 and maximum
(No of spike. m?) (218.88) was recorded at 80 kg N ha™ at Bakrajo location, howev-
er, it was not significantly different in spikes produced at Bazyan location. Similar re-
sults were reported by many researchers such as (19, 6 and 30) who observed that ni-
trogen application significantly affected productive tillers. m™®.The (N x V) interac-
tion showed that.
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Table 3: Spike m™ of six-row barley as affected by cutting dates, varieties and

nitrogen levels.

Bakrajo
Nitrogen i Cutting dates
Kg. hat | Varieties C1 s c3 Means
N v e Tt () 80DAS) | (105DAS) | (130DAS)
40 Ibba-99 376.000 a 310.000 d 286.333 e 71.333j 260.917 a
40 Local 334.667 ¢ 247.333 f 97.000i 28.333 k 176.833c
80 Ibba-99 245.667 f 188.667 g 175.333 ¢ 96.000i 176.417 c
80 Local 355.333 b 330.667 ¢ 126.000 h 84.667i 224.167b
40 300.500 b 259.667 d 150.667 f 90.333¢g 200.292 b
80 355.333 a 278.667 ¢ 191.667 e 49.833 h 218.875 a
Ibba-99 310.833 b 249.333d 230.833 e 83.667g 218.667 a
Local 345.000a 289.000c 111.500f 56.500 h 200.500 b
Means 327.917a 269.167 b 171.167 c 70.083 d
Bazyan
Nitrogen .. Cutting dates
Kg hart Var\'f“es N C1 . C2 C3 Means
N BIENE () (80DAS) | (105 DAS) (130 DAS )
40 Ibba-99 494,000 a 337.333f 337.000 f 87.667 g 314.000 a
40 Local 372.333 cd 390.667 c 333.000 f 57.667 h 288.417bc
80 Ibba-99 343.667ef 381.333 cd 335.000 f 58.333gh 279.583 ¢
80 Local 430.333 b 343.333ef 362.333 de 57.667 h 298.417 b
40 442.333 a 354.833 ¢ 335.000d 72.667 e 301.208
80 405.833 b 353.000c 339.167 cd 58.000 e 289.000
Ibba-99 437.667 a 340.500 d 336.000 d 73.000 e 296.792
Local 410.500 b 367.333¢C 338.167 d 57.667 e 293.417
Means 4240832 353917b  337.083c 65333

Bakrajo: LSD (0.05) for N= 8.159, V=6.203, C=6.755, NxV=8.772, NxC=9.553, VxC=9.553,
NxVxC=13.511

*Bazyan: LSD (0.05) for C= 12.001, NxV= 12.331, NxC= 16.972, VxC= 16.972, NxVxC=
24.003

Means followed by the same letters within the same treatment are non-significant at alpha
0.05 level of probability using LSD test.*

Maximum spike. m* (260.98, 314.00) were obtained from lbba-99 variety receiving
40 kg N ha™, whereas lowest number of 176.42 and 279.58 spike. m™ were produced
by the interaction of Ibba-99 receiving 80 N.

kg. ha™ at Bakrajo and Bazyan locations, respectively. Shafi et al., (30) pointed that
varieties, nitrogen levels and their interactions had significantly (p>0.05) affected
spike. m™. In the (N x C) interaction maximum spike. m? of 355.33 and 442.33 were
obtained from interaction of 80 and 40 kg- N. ha™* with no cut, while lowest values
(49.83, 58.00) were obtained from 80 kg N and cut (C3) for Bakrajo and Bazyan lo-
cations, respectively. Similar results were also reported by (1) who observed that
spikes. m? of wheat significantly increased with fertilizer-N treatments, while the
cutting stress significantly decreased spike. m? with significant (C x N) effect.
Niazkhani et al., (24) observed not significant (C x N) effect in triticale. In the (V x
C) interaction maximum spike. m™ reached to 345.00 and 437.67 spikes were ob-
tained from interaction of Local and 1bba-99 with no cut, while lowest values (56.50,
57.67) were obtained from Local variety with (C3) for Bakrajo and Bazyan locations,
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respectively. The (N x V x C) interaction revealed that maximum spike m™ reached
to 376.00 and 494.00 were recorded from (N1xV1 x C3), whereas the lowest values
of 84.66 and 57.67 were recorded at 80 kg N.ha™ x Local variety (Cs) Bakrajo and
Bazyan locations, respectively.(Table 3)
Grains spike™:
The grains spike™ plays a pivotal role in grain yield (8). Effects, (V x C), (N x C),
and (N x V x C) interaction were significant on grains spike™ at the two locations,
while the effects of V and (N x V) interaction were significant at Bazyan location on-
ly.

Table 4:Grains spike™ of six-row barley as affected by cutting dates, varieties

and nitro gen levels.
Bakrajo

Nitr . Cutting dates
Kg bt | Varieties = = C3 Means
N M SO ELI (80DAS) | (105 DAS) (130 DAS)
40 Ibba-99 51.110 b 50.443bc 52.003 b 16.443 k 42.500
40 Local 51.447 b 52.000 b 42553 ¢ 19.443 j 41.361
80 Ibba-99 55.830 a 47557 d 38.000 f 22.670i 41.014
80 Local 51.890 b 48.333 cd 36.833 g 26.503 h 40.890
40 51.278 b 51.222 b 47.278 c 17.943 f 41.930
80 53.860 a 47,945 ¢ 37.417d 24587 e 40.952
53470a  49.000c  45002d 19557 41,757
Local 51.668ab 50.167bc 39.693 e 22973 f 41.125
Means 52.569 a 49583 b 42.348 c 21.265 d
Bazyan
Nitrogen . Cutting dates
th bt | Varieties C1 = C3 Means
N v N (80DAS) | (105 DAS) (130 DAS)
40 Ibba-99 60.000 a 51.333 b 45.333 d 19.667 j 44,083 a
40 Local 50.667bc 41.000 f 31.000 h 16.333 k 34.750 d
80 Ibba-99 49.667 c 50.000bc 43.667 e 24.000i 41.833b
80 Local 49.667 ¢ 44.000 de 38.000 g 16.667 k 37.083 c
40 55.333 a 46.167 c 38.167 e 18.000 g 39.417
80 49667b  47.000c  40.833d 20.333 f 39.458
Ibba-99 54833 a 50.667 b 44500 c 21833 f 42.958 a
Local 50.167 b 42.500 d 34.500 e 16.500 g 35917 b
Means 52.500 a 46.583 b 39.500 ¢ 19.167d

*Bakrajo: LSD (g5 for C=1.275, NxC=1.803, VxC=1.803, NxVxC=2.549

*Bazyan: LSD (o5 for V=1.085, C=0.677, NxV=1.535 NxC= 0.958, VxC= 0.958, NxVxC=
1.354

However the effect of N fertilization was not significant at the two locations for this
trait (Table 4).

Control (no cut=Cy) gave the highest grains spike™ reached to 52.569 and 52.500,
while (C3) produced the lowest grains spike™ 21.265 and 19.167 for Bakrajo and Ba-
zyan locations, respectively. The decrease in the number of grains spike™ may be at-
tributed to the reduction that occurred in the number of spikelets spike™ of the plants
cut. The results of (7, 10) are in line with our findings as treatments without cutting
yielded maximum grains.spike™. Ibba-99 variety produced more grains spike™
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(42.96) as compared Local variety producing 35.92 grains. spike™ at Bazyan location.
The (N x V) interaction showed that maximum grains spike™ (44.08) were obtained
from Ibba-99 variety receiving 40 kg N. ha™, whereas lowest number of 37.08 grains.
spike™ were produced by the interaction of Local variety receiving 80 N kg ha™ at
Bazyan location, however, there were not significant differences for this interaction
at Bakrajo location. Shafi et al., (30) reported that varieties, nitrogen levels and their
interactions had significantly (p>0.05) affected grains. spike™. In the (N x C) interac-
tion maximum grains spike™ of 53.86and 55.33 were obtained from interaction of 80
and 40 kg N ha™ with no cut, while lowest values (17.94, 18.00) were obtained from
40 kg N ha™ and cut 130 days after sowing (C;) for Bakrajo and Bazyan locations, re-
spectively. Our results are in line with the findings (1) who observed that grains
spike™ of wheat significantly increased with fertilizer-N treatments, while the cutting
stress significantly decreased grains.spike™ with insignificant (C x N) effect.
Niazkhani et al, (24) observed significant effect of C and (C x N) interaction in triti-
cale. Shorter life cycle of crop might be the possible reasons for lesser grains in cut-
ting treatments compared to no cut plots. In the (V x C) interaction maximum grains
spike™ reached to 53.47 and 54.83 spike were obtained from interaction of Ibba-99
and no cut, while lowest values (19.56, 16.50) were obtained from lbba-99 and Local
variety with cut 130 days after sowing (C5) for Bakrajo and Bazyan locations, respec-
tively. The (N x V x C) interaction revealed that maximum grains. spike® of 55.83
and 60.00 were recorded from 80 kg N. ha™ x Ibba-99 with no cut and 40 kg N.ha™ x
Ibba-99 with no cut, whereas the lowest values of 16.44 and 16.33 were recorded at
40 kg N. ha™* x 1bba-99 cut 130 days after sowing (Cs) and 40 kg N. ha™ x Local vari-
ety cut 130 days after sowing for Bakrajo and Bazyan locations, respectively.

1000 grain weight (g):

Thousand grains weight is one of the most important yield components. It is influ-
enced by both genetic and environmental factors and positive correlation coefficients
were reported between grain yield and 1000-grain weight of barley (9). Effects N, va-
riety, cut and all interactions at the two locations were significant on 1000-grains
weight (Table 5). Control (no cut=C,) produced the highest 1000-grains weight (g)
44,574 and 47.059, while cut 130 days after sowing (Cz) produced the lowest 1000-
grains weight (g) 34.488 and 33.202 for Bakrajo and Bazyan locations, respectively.
This may be due to that cutting further increased the vegetative growth period as in
non-cut. Our results are in line with (7).However (21) also reported that barley no
cutting or 50 days after sawing produced higher 1000-grain than forage cutting at 60
days after sawing. Ibba-99 variety produced more 1000-grains weight (g) (40.59,
43.721) as compared to Local variety producing 39.692 and 42.054 1000-grains
weight (g) at Bakrajo and Bazyan locations, respectively. Low N (40 kg.ha™) pro-
duced minimum 1000-grains weight (38.825). Each increment of N increased 38.825
and maximum vyield (41.456) was recorded at 80 kg N ha™ at Bakrajo location, how-
ever, it was not significantly different from 1000-grains weight produced at Bazyan
location. They further detected that application of nitrogen fertilizer significantly in-
creased thousand grains weight (14, 25 and 16) in binary purpose wheat. But Hadi et
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al., (11b) findings are against these results as increase in N. levels decreased the 1000

seeds we

Table 5: 1000 grains weight (g) of six-row barley as affected by cutting dates, va-
rieties and nitrogen levels at two locations.

Bakrajo
Nitrogen — Cutting dates
Kg h%‘l Var\l;tles oo Cl g C2 C3 Means
N eI 80DAS) | (105 DAS) (130 DAS)
40 Ibba-99 44.893ab 44.237b 45.413a 34.513f 42.264 a
40 Local 43.627b 41.247c 40.087d 37.633e 40.648 b
80 1bba-99 44.883ab 40.543d 37.387e 32.847g 38.915 ¢
80 Local 44.893ab 42.130c 34.960f 32.960g 38.736 ¢
40 44.888 a 41.337 ¢ 36.173d 32.903 e 38.825b
80 44,260 a 42.742 b 42.750 b 36.073d 41.456 a
Ibba-99 44.888 a 42.390 b 41.400c 33.680 f 40.590 a
Local 44,260 a 41.688c 37.523d 35.297 e 39.692 b
Means 44,574 a 42.039 b 39.462 ¢ 34.488 d
Bazyan
Nitro _— Cutting dates
Kg h%?ln VI C1 . C2 C3 Means
v v @ it E 80DAS) | (105DAS) (130 DAS )
40 Ibba-99 46.657ab 46.367 b 46.723ab 36.707 e 44.113 a
40 Local 47547 a 45113 ¢ 43.293d 31.267 g 41.805 ¢
80 I1bba-99 46.953ab 46.593 b 46.667ab 33.100 f 43.328 b
80 Local 47.080ab 45,333 ¢ 45,067 ¢ 31.733 g 42.303 ¢
40 47.102 a 45740 b 45,008 ¢ 33.987 d 42.959
80 47.017 a 45.963 b 45.867 b 32417 e 42.816
Ibba-99 46.805ab 46.480 b 46.695ab 34903 e 43.721 a
Local 47313 a 45,223 ¢ 44.180d 31.500 f 42.054 b
Means 47.059 a 45.852 b 45.438 b 33.202 ¢

*Bakrajo: LSD (s for N= 1.585, V=0.424, C=0.480, NxV=0.599, NxC=0.678, VxC=0.678,
NxVxC=0.959

*Bazyan: LSD (g5 for V=0.554, C=0.460, NxV=0.784, NxC=0.651, VxC=0.651, NxVxC=
0.921

The (N x V) interaction showed that maximum 1000 grains weight (42.264, 44.113)
were obtained from lbba 99 variety receiving 40 kg N. ha™, whereas lowest number
of 38.736 and 41.805 1000 grains weight (g) were produced by the interaction of Lo-
cal variety receiving 80 and 40 N kg.ha™ at Bakrajo and Bazyan locations, respective-
ly. Our results are in line with (30) who reported that varieties, nitrogen levels and
their interactions had significantly (p>0.05) affected 1000-grains weight In the (N x
C) interaction maximum 1000-grains weight of 44.888 and 47.102 gm were obtained
from interaction of 40 kg N.ha™* with no cut, while lowest values (32.903, 32.417) gm
were obtained from 40 and 80 kg N ha™ and cut (Cs) for Bakrajo and Bazyan loca-
tions, respectively. Our findings are in line with (1) who suggested that the interac-
tion of (C x N) was significant, thousand grains weight of wheat increased with N
levels but thousand grains weight decrease when cut was applied. Hadi et al., (11) re-
sults are against these results who reported that the nitrogen levels applied, cutting
and (N x C) all have no significant effect on 1000-grain weight. Niazkhani et al., (24)
observed significant C, N and (C x N) effects in triticale in the (V x C) interaction
15
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maximum 1000 grain weight (g) of 44.888 gm and 47.313 gm were obtained from in-
teraction of Ibba 99 and Local with no cut, while lowest values (33.680, 31.500) were
obtained from Ibba-99 and Local variety with cut (Cs) for Bakrajo and Bazyan loca-
tions, respectively. The (N x V x C) interaction revealed that maximum 1000 grain
weight (gm) of 45.413and 47.547 were recorded from (40 kg N. ha™ x Ibba 99 with
clip,) and 40 kg N.ha™ x Local variety with (Co) , whereas the lowest values of
32.847 gm and 31.267 gm were recorded at (80 kg N. ha™ x Ibba 99 clip,) and (40 kg
N. ha x Local variety clip C;) for Bakrajo and Bazyan locations, respectively.
Harvest Index:
Rising harvest index (HI) has considered, in many status, for the yielded grain im-
provement in cereals (13) and it is influenced by surrounding environment (29), gen-
erally being higher with growing under favorable conditions. Effects variety, cut, (N
x C), (V x C) and (N x V x C) were significant, while none of the

Table 6: Harvest Index of six-row barley as affected by cutting dates, varieties

and nitrogen levels.
Bakrajo

Nitroge_[\ \/aricties Cutting dates
Kg. ha v No Cut C, C1 C2 C3 Means
N (80 DAS) (105 DAS) (130 DAS)
40 Ibba-99 0.359 a 0.291b 0.230c¢c 0.075 f 0.239
40 Local 0.364 a 0.220 c 0.200 ¢ 0.060 f 0.211
80 Ibba-99 0.370 a 0.198 c 0.285b 0.152d 0.251
80 Local 0.317b 0.344 a 0.158 d 0.112e 0.233
40 0.362 a 0.256 b 0.215¢c 0.068 e 0.225
80 0.344 a 0.271b 0.222 ¢ 0.132d 0.242
1bba-99 0.365 a 0.245d 0.258d 0.114 f 0.245 a
Local 0.341b 0.282¢c 0.179e 0.086 g 0.222b
Means 0.353 a 0.263 b 0.218 ¢ 0.100d
Bazyan
Nitrogen . Cutting dates
Kg. hga'l Var\'ft'es NoC C1 . c2 C3 Means
N e ©0DAS) | (105 DAS) (130 DAS)
40 1bba-99 0.420d 0.457bc 0.510a 0.110f 0.374
40 Local 0.460bc 0.410d 0.450 c 0.087 g 0.352
80 Ibba-99 0.463bc 0.453bc 0.473 b 0.070 g 0.365
80 Local 0.443c 0.473 Db 0.373 e 0.077 g 0.342
40 0.440 c 0.433d 0.480 a 0.098 e 0.363
80 0.453bc 0.463 b 0.423d 0.073 f 0.353
1bba-99 0.442 b 0.455 b 0.492 a 0.090d 0.370 a
Local 0.452 b 0.442b 0.412c 0.082 d 0.347 b
Means 0.448 a 0.448 a 0.452 a 0.086 b

*Bakrajo: LSD (g5 for V=0.010, C=0.016, NxC=0.023, VxC=0.023, Nx\/xC=0.032
*Bazyan: LSD (05 for V= 0.016, C= 0.011, NxC= 0.015, VxC= 0.015, NxV/xC=0.022

N and N x V were significant on harvest index at the two locations (Table 6).Control
(no cut=C,) produced the highest harvest index 0.353 and 0.448, while cut 130 days
after sowing (Cs) produced the lowest harvest index 0.100 and 0.086 for Bakrajo and

Bazyan locations, respectively. Ibba-99 (binary purpose variety) produced more har-
vest index (0.245, 0.370) as compared to Local variety producing 35.92 and 0.347
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harvest index at Bakrajo and Bazyan locations, respectively. Our results are in line
with (3 and 4) who reported that cultivar had significant influence on barley harvest
index. Shafi et al., (30) found that varieties, nitrogen levels and their interactions had
significantly (p>0.05) affected harvest index. In the (N x C) interaction maximum
harvest index of 0.362 and 0.480 were obtained from interaction of 40 kg N. ha™ with
no cut and cut,, while lowest values (0.068, 0.073) were obtained from 40 and 80 kg
N. ha™ with (Cs) for Bakrajo and Bazyan locations, respectively. Afridi et al., (1) ob-
served that wheat harvest index significantly increased with fertilizer-N treatments,
while the cutting stress significantly decreased harvest index with no significant in-
teraction among the variables was observed in this trait. Niazkhani et al., (24) ob-
served significant effects in C, N and (C x N) in triticale. In the (V x C) interaction
maximum harvest index of 0.365 and 0.492 were obtained from interaction of Ibba-
99 with no cut and cut,, while lowest values (0.086, 0.082) were obtained from Local
variety and cut (C;) for Bakrajo and Bazyan locations, respectively. The (N x V x C)
interaction revealed that maximum harvest index of 0.370 and 0.510 were recorded
from 80 and 40 kg N. ha™ x 1bba-99 with no cut and cut,, whereas the lowest values
of 0.060 and 0.070 were recorded at 40 and 80 kg N. ha™ x Local variety and Ibba-99
x cut (C,) for Bakrajo and Bazyan locations, respectively.

Biological yield (t .ha™):

Effects of cut, (V x C, N x C) and (N x V x C) were significant on biological yield at
the two locations and N at Bazyan location only (Table 8) Control (no cut Cy) and
cut; produced the highest biological yield 13.383 and 11.263 t .h™ while cut 130 days
after sowing (Cs) produced the lowest biological yield 4.217 ton h™ and 2.908 t.h™* for
Bakrajo and Bazyan locations, respectively. This reduction is due to removal of
whole biomass during cut 80, 105 and 130 days after sowing, due to which secondary
growth could not face the deficiency, due to shortage of time and nutrients. Low N
(40 kg. ha™) produced minimum biological yield (8.563 t.n™"). Each increment of N
increased 8.563 t .h™ and maximum yield (9.235) was recorded at 80 kg N. ha™ at
Bakrajo location, however, it was not significantly different from biological yield
produced at Bazyan location. Ahmad and Rashid (2, 15 and 16) pointed that, with in-
creased nitrogen application on barley cultivars concluded the biomass-related trait of
leaf area was also increased by the application of N fertilizer. But Hadi et al., (11)
findings are no significance on biological yield between N (40, 80) kg ha™ applica-
tions. The (N x C) interaction maximum biological yield t. ha™ of 13.9 was obtained
from interaction of 80 kg N. ha™ with no cut, while lowest values (3.783 t .h™) was
obtained from 40 kg N ha™* and cut (C3) at Bakrajo location only. However Hadi et al,
(10) cleared that cutting significantly affected the biological yield while nitrogen lev-
els and (N x C) interaction were insignificant.
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Table 7: Biological yield (t .ha™) of six row-barley as an affected by cutting

dates, varieties and nitrogen levels.

Bakrajo
Nitrogen — Cutting dates
Kg. e Var\'ft'es NoC C1 s c3 Means
N eney 80DAS) | (105 DAS) (130 DAS)
40 Ibba-99 13.833ab 11.967 d 6.200 g 4.633 h 8.608
40 Local 13.967 a 11.747d 6.867 f 4.667 h 8.517
80 Ibba-99 12.933 ¢ 10.933 e 6.367 g 4.200 h 9.158
80 Local 12.800 c 13.333hc 4567 h 3.367i 9.312
40 12.867 b 12.133 ¢ 5.467 e 3.783 g 8.563 b
80 13.900 a 11.857 ¢ 6.533d 4,650 f 9.235a
Ibba-99 13.383 a 11.450 c 6.283 d 4417 f 8.883
Local 13.383 a 12.540 b 5717 e 4,017 f 8.914
Means 13.383 a 11.995 b 6.000 c 4217d
Bazyan
Nitrogen . Cutting dates
K;.ohg§ || VEIEE C1 . c2 C3 Means
N M D i ey (80DAS) | (105 DAS) (130 DAS)
40 Ibba-99 12.538ab 10.417bcd 9.500 cd 2.733 e 8.797
40 Local 9.567 cd 10.933bc 10.867hc 2.567 e 8.483
80 Ibba-99 7.833d 11.500abc 9.700bcd 3.367 ¢ 8.100
80 Local 14.100 a 12.200abc 9.467 cd 2.967 e 9.683
20 11.052 10.675 10.183 2.650 8.640
80 10.967 11.850 9.583 3.167 8.892
Ibba-99 10.186 10.958 9.600 3.050 8.448
Local 11.833 11.567 10.167 2.767 9.083
Means 11.009 a 11.263 a 9.883 b 2.908 ¢

Bakrajo: LSD (g5 for N=0.614, C=0.312, NxC=0.441, VxC=0.441, NxVxC=0.624
Bazyan: LSD (g ¢s) for C=1.473, NxVxC=2.945.

In the (V x C) interaction maximum biological yield of 13.383 was obtained from in-
teraction of dual purpose variety (Ibba-99) and or Local variety with no cut, while
lowest values (4.017) was obtained from Local variety with cut (C5) at Bakrajo loca-
tions only. The (N x V x C) interaction revealed that maximum biological yield t ha™
of 13.967 and 14.100 were recorded from 40 and 80 kg N ha™ x Local variety with no
cut, whereas the lowest values of 3.367 and 2.567 were recorded at 80 and 40 kg N
ha™ x Local variety cut 130 days after sowing (C;) for Bakrajo and Bazyan locations,
respectively.

Grain yield (ton. ha™):

Grain yield is a complex trait relying upon more number of environmental, morpho-
logical and physiological traits. Yielded grains also depend upon other yield compo-
nents. In our study, effects N, V, and C and all interactions at the two locations were
significant on grain yield (t .ha™) with excepting of variety (V) and (N x C) at Bazyan
and Bakrajo locations, respectively which was non-significant (Table 8).

18



Journal of Kerbala for Agricultural Sciences Vol.(5), No.(4) (2018)

Table 8: Grain yield (t .ha™) of six row-barley as an affected by cutting dates,

varieties and nitrogen levels.

Bakrajo
Nitrogen — Cutting dates
Kg hal | Varieties C1 s c3 Means
N v o €t E ©0DAS) | (105DAs) | (130DAS)
40 Ibba-99 4.640 b 3.179e 1.454i 0.318 m 2.398 b
40 Local 4660 b 2942 f 0.906jk 0.204 m 2.178 ¢
80 1bba-99 5.127 a 23799 1.771 h 0.708 ki 2.496 ab
80 Local 4437 ¢ 4.043d 1.085] 0.526 | 2.523a
40 4.650 3.061 1.180 0.261 2.288 b
80 4,782 3.211 1.428 0.617 2.509 a
1bba-99 4.884 a 2.779d 1.612e 0.513¢g 2.447 a
Local 4549 b 3.493¢c 0.995 f 0.365h 2.350b
Moans 43512 3501b 1304 ¢ 0439 d
Bazyan
Nitrogen . Cutting dates
th (r)g'al Varieties C1 . c2 C3 Means
N \ D i ey (80DAS) | (105 DAS) (130 DAS)
40 1bba-99 5.233¢c 4.750def 4.819 de 0.308 i 3.777b
40 Local 4.886d 4.476fg 43759 0.222 i 3.490 a
80 Ibba-99 5419 c 5.187 ¢ 4.555 efg 0.246 i 3.852a
80 Local 6.216 a 5770 b 3.542 h 0.223 i 3.938 a
40 5.059 ¢ 4.613d 4597d 0.265f 3.634b
80 5.817 a 5.479 b 4.048 e 0.234 f 3.895a
1bba-99 5.326b 4.968c 4.687d 0.277 f 3.814
Local 5,551 a 5.123bc 3.959¢ 0.222 f 3.714
Means 5.311a 5.046 b 4450 ¢c 0.250d

*Bakrajo: LSD (g¢s) for N=0.254, V=0.152, C=0.149, NxV=0.216, VxC=0.141, NxVxC= 0.199

*Bazyan: LSD (g g5 for N=0.254, C=0.149, NxV=0.216, NxC= 0.211, VxC= 0.211, NxVxC= 0.298

Control (no cut = C,) produced the highest grain yield (t.ha™) 4.351 and 5.551, while
cut (Cs) produced the lowest grain yield 0.439 and 0.222 t .ha™ and the extent of de-
crease were (-89.91%,-96.00%) at Bakrajo and Bazyan locations, respectively. Simi-
lar findings have been reported by (7 and 21). However Kharub et al., (18) under
multi-location experiment pointed that the barley crop could be given one cut at about
55 days after sowing for fresh forage in plains and the regenerated crop could be used
for grain usage which gave satisfying grain yield, while Kharub et al., (17) reported
that at 55 days stage, the reduction in grain yield over cut at 40 days was around 25 %
and (28) found the cutting at the stem erect stage (-28% and -27%) respectively for
two sequence seasons. As well the data showed that among dual purpose barley va-
rieties, 1bba-99 dual purpose variety produced more grain yield (2.447) as compared
to Local variety producing 2.350 grain yield (t.ha™') and the extent of increase was
4.13 per cent at Bakrajo location. Similar findings were also reported by (31). Pan-
dey, (27) and Tian et al., (36) found that N availability plays an important role in crop
regrowth after defoliation. Low N (40kg .ha™) yielded minimum grain t.ha™ (2.288,
3.634). Each increment of N increased (2.288, 3.634) and maximum vyield (2.509,
3.895) were recorded at 80 kg N .ha™ and the extent of decrease were (-8.80%, -
6.70%) at Bakrajo and Bazyan locations, respectively. This agrees with what has
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been recorded by Kharub et al. (17, 22 and 20). More ever, Hadi et al., (11) found
that, N applied 40 kg .ha™ gave maximum grain yield which was followed by 120 and
80 kg .ha™ of nitrogen treatment respectively. The (N x V) interaction showed that
maximum grain yield (t.ha™) (2.523, 3.938) were obtained from Local variety receiv-
ing 80 kg N. ha™*, whereas lowest value of 2.178 t.ha' and 3.777 tha™® grain yield
were produced by the interaction of Local variety and binary purpose Ibba-99 receiv-
ing 40 N kg ha™ at Bakrajo and Bazyan locations, respectively. Our results are in line
with (4 and 30) who reported that varieties, nitrogen levels and their interactions had
significantly (p>0.05) affected grain yield. In the (N x C) interaction maximum grain
yield of 5.817 t .ha™* was obtained from interaction of 80 and 40 kg. N. ha™ with no
cut, while lowest values (0.234 t.ha™) was obtained from 80 kg N ha™ and cut (Cs) at
Bazyan location. The observed relationship is in close agreement with finding of (32
and 24) in triticale. Our findings are against the findings of (10) who revealed that
applied nitrogen, cutting and (N x C) interaction remained not significant for grain
yield. These variations among the various results are probably due to variation in cut-
ting severity and other environmental factors. In the (V x C) interaction maximum
grain yield (t .ha™) of 4.884 and 5.551 were obtained from interaction of binary pur-
pose variety Ibba-99 and Local variety with no cut, while lowest values (0.365, 0.222
t .ha™') were obtained from Local variety with cut (C;) for Bakrajo and Bazyan loca-
tions, respectively. These results are in close conformity with the findings of (12).
The (N x V x C) interaction revealed that maximum grain yield of 5.127 and 6.216 t
.ha™* were recorded from 80 kg N. ha™ x 1bba-99 with no cut and 80 kg N. ha™ x Lo-
cal variety with no cut, whereas the lowest values of 0.204 and 0.222 t .ha™ were rec-
orded at 40 kg N ha™ x Local variety cut (Cs) for Bakrajo and Bazyan locations, re-
spectively (Table 8). These results are in close agreement with finding of (18 and 23)
who suggested that significantly higher grain yield were recorded with barley variety
RD 2552, 40 DAS and N (80 kg ha™).

In our results, however the Local variety can be taken for blnary purpose as it is
superior |n grain, which it gave good yield (4.043, 5.770) t .ha™ with C, 80 pAs) and 80
kg N ha™ at Bakrajo and Bazyan locations, respectively and it showed significant ef-
fects from the rest triple interactions of C; (105 pasy and Cs (130 pasy OVer locations.
Conclusion :

he present study indicates that no cutting enhanced spike.m, grains. spike™, 1000

grains weight, HI, biological yield and grain yield, however C; (g pas) produced good
grain yield and can be recommended for binary purpose. While 80 kg. ha™ N appli-
cation increased the spike. m?, 1000 grains weight, biological yield and grain yield.
Moreover binary purpose variety Ibba-99 exceeded Local variety for spike m?, grains
spike™, 1000 grains weight, HI and grain yield. Bazyan location exceeded Bakrajo
location for grain yield and almost attributed traits due to favorable.
The Local variety with C; g0 pasy along with application of 80 kg Nitrogen. ha™ rec-
orded significantly higher grain yield from the rest triple interactions of Cy05 pas)
and Csu30 pasy over locations and proved most efficient and economically viable
practice for binary purpose barley.
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