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Table 1- Physical and chemical characteristics of the soil in 0-30 cm depth

5T ) e
Characteristics Unit Amount
o % 38.12
Sand
W
: % 44
silt °
o % 17.88
Clay
o % 0.97
0.C.
Sl odle % 1.68
O.M.
S ds.m 1.09
EC
e 7.42
pH
J{ Oy 9 % 0.08
Total N
0B el mg kgL 320
Available K
0 BB i mg.kg™! 10
Available P
ool mg.kg* 5.67
Fe
e mg kgt 16.72
Mn
-l mg.kg? 1.69
Cu
<9 mg.kg* 0.66

Zn
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Fig. 1- Monthly rainfall, pan evaporation (E), sunshine duration, mean minimum and maximum air temperatures (T, and
Tmax respectively) and relative humidity (RH) during 2017- 2018 growing season
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Table 3- Mean comparison for effects of irrigation regime, N fertilizer source and residue on chlorophyll content,
spikes No.m™, harvest index and plant height of barley

PPt Jedg I8’ glgime &0 505> Al daxs Cudlays padls Gy gW)!
Eactor Chlorophyll content Spikes No. m™? Harvest index (%) Plant height (cm)
el w3
Irrigation regime
Collae 43.07" 698.3% 40.19° 60.4°
Normal
wl O 43.26° 686.1° 38.91° 63.8°
Water stress
T
Fertilizer
. £
)‘;\T 40.07° 551.7° 42.07° 51.7°
0
££
100 48.55° 831.1° 36.37° 73.8°
NlOO v
el 355 43.81° 767.2° 40.97 70.8°
Bio + Ngg
L. 35§ ¥¥
) 40.23° 618.9° 38.79% 52.8°
Bio
L,
Residue
. WL L‘_ 44.14° 701.9* 40.49° 61.3°
With residue
. bis ")’"\i_ 42.19° 682.5 38.61° 62.9°
Without residue

EE (aals) 1o 15 59505 p S ek o IE )05 doyd gy Jles] gdaw ) ()b e BB (Sl (lately dix yg05T wliol pr gt s )3 aliie gy b (slaySile *
(s ssil 5 7SU) (st 355 ¥ 5 (JuS )3 (55 p S5k D0+ gl suog T 51) aedls 558 ¥ S 5 59,5 Sk 100
* Means in each column followed by the same letters are not significantly different at 5% probability level using Duncans

multiple range test. N, no nitrogen fertilizer (control); Nyg, 100 kg N ha™; Bio + N, Biofertilizer (Azospirillum brasilense) + 50 kg N
ha™; Bio, Biofertilizer (Azospirillum brasilense).
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Barati & Ghadiri, 2015; Barati et ) -|,X g2y} ple .coil
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Table 4 - Interaction effect of irrigation regime x nitrogen source on grain yield, 1000-grain weight and
spike length of barley

P s . 413 3,5dos e fem Aot
Sl w23, 0397 35 & Grain vield b 13 o3 Spike Ie‘rj19]:h
Irrigation regime Nitrogen fertilizer source (kg h){:l'l) 1000-grain weight (g) P (mm)g
. £
e 2648.3" 42.61° 17.5°
No
££
B 100 3843.1° 45.06* 46.6°
‘7’91']“" LS)L.‘.J.l NlOO
Normal irrigation sl >,§¥ 4049.12 44.50° 44 12
Bio + Nso
. '39§¥¥
) - 2578.4° 44 42 25.0°
Bio
. £
e 2008.8° 36.40° 18.3°
No
££
. 100 2068.6° 23.46° 46.6°
ol o N 100 y
Water stress bl 38 2956.1° 26.62° 47 5°
Bio + Nso
L. ¥¥
Wéfﬁ 2009.6" 35.37° 18.3°
10
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* Means in each column followed by the same letters are not significantly different at 5% probability level using

Duncans multiple range test. No, no nitrogen fertilizer (control); Ny, 100 kg N ha™; Bio + Nso, Biofertilizer (Azospirillum
brasilense) + 50 kg N ha'*; Bio, Biofertilizer (Azospirillum brasilense).
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Fig. 2- Interaction effect of irrigation regime, residue and nitrogen source on seed No. per spike of barley
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The means followed the same letters are not significantly different at 5% probability level using Duncan's multiple rang test Ny, no

nitrogen fertilizer (control); N1g, 100 kg N ha; Bio + Nso, Biofertilizer (Azospirillum brasilense) + 50 kg N ha and Bio,
Biofertilizer (Azospirillum brasilense).
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Fig. 3- Interaction effect of irrigation regime, residue and nitrogen source on biomass yield of barley
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The means followed the same letters are not significantly different at 5% probability level using Duncan's multiple rang test. Ny, no
nitrogen fertilizer (control) ;N;00, 100 kg N ha*; Bio + Ns, Biofertilizer (Azospirillum brasilense) + 50 kg N ha™* and Bio,
Biofertilizer (Azospirillum brasilense).
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Table 5- Simple correlation and regression coefficient (b), standard error (SE), T-value and significance level in barley grain
yield (kg.ha™) prediction under normal irrigation and water stress after anthesis conditions using multiple linear regression

analysis
(Ko 3 ; ol Jless!
Sl w25, olie o5lw uzz;é;;"r ST e Soldsxe
Irrigation regime Characters Simple - Standard T-Value J
coefficient (b i
correlation (b) error (SE) Sig. (Prob>IT))
03 3,5koe 0.799" 0.385 0.044 8.810 0.000
Biological yield (X,)
Cuiby patls 0.543™ 78.363 4.708 16.646 0.000
Harvest index (X»)
ob ol oy 0.196™ 10.354 14.401 0.719 0.483
1000-grain weight (X3)
, i 53 1> S 0.743" 13.608 11,031 1234 0.236
ool gyl Seed no. per spike (X4)
Normal irrigation G ie 2 e Sl 0.744™ 0.102 0.335 -0.305 0.764
Spike no. per meter (Xs)
o .ﬁw)‘ 0.445" -3.234 6.418 -0.504 0.662
Plant height (X¢)
e b 0.631" 45.865 74.436 0616 0.547
Spike length (X7)
Je)lS glgime 0.309"™ 1.485 6.586 0.225 0.825
Chlorophyll content (Xg)
|05 2,Sles 0.773" 0.398 0.014 27.707 0.000
Biological yield (X,)
Cuiby etld 0.477" 52.580 2.235 23525 0.000
Harvest index (X»)
ob ol oy 0.104™ -4.633 3512 -1.319 0.207
1000-grain weight (X3)
. i ) &l a_m' 0.179™ 4.146 3.562 1.164 0.263
ol s Seed no. per spike (X4)
Water siress e oy 0.178™ 0.049 0.125 0.392 0.700
Spike no. per meter (Xs)
o .ﬁw)‘ 0.508" 0.830 2.358 0.352 0.730
Plant height (X¢)
el Jobo 0.263™ -66.073 21.435 -3.083 0.008
Spike length (X7)
ol lyioee 0.416" 4,074 2.715 1,500 0.154
Chlorophyll content (Xg)
sl ! Y-intercept (a) = -3427.553 SE =761.271 Adjusted R? = 0.977 R?=0.985
Normal irrigation
of 55 Y-intercept (a) = -1753.207 SE =205.846 Adjusted R? = 0.989 R?=0.993

Water stress

b ixe BMAT (ol NS o yd gty § S Jloin | grdaws 53 45 dme s gy FF g *

*and **: significant at the 5% and 1% probability levels, respectively. ns: Non-significant.
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Introduction

Inappropriate use of chemical inputs damages soil beneficial microorganisms and consumer health. In order
to reduce or eventually eliminate chemical inputs, bio-agroecosystems was founded. Azospirillum is one of the
most studied genera as nitrogen fixing bacteria in agroecosystems. About 70 percent of the experiments have
demonstrated the Azospirilum ability for increasing crop yield. Furthermore, some studies have shown that
Azospirilum has a stress-reduction mechanism. Therefore, it seems that the Azospirilum is a suitable
microorganism for low yielding conditions (water and N) of southern Iran. On the contrary, with respect to the
importance of soil organic matter for microorganisms survival, its deficiency in soils of southern Iran is the
biggest challenge for using the microorganisms as biofertilizers. Also, experiments on the interactive effects of
crop residue, water deficiency and N sources (biological or chemical) on barley yield are quite scarce in southern
Iran. Therefore, the aims of this study were to investigate the effects of crop residue management, different N
sources (such as biological and chemical) and water stress conditions on barley yield in arid conditions of
southern Iran (Fars province).

Materials and Methods

This research was conducted at the experimental farm of the Darab Agricultural College of Shiraz University
during the 2017-2018 growing season. A split factorial layout based on a randomized complete block design
with three replications was used. Treatments included: two irrigation levels as the main plots [1. Normal (IRy):
irrigation based on the plant's water requirement up to the physiological maturity and 2. Deficit irrigation (IRp)):
irrigation based on the plant's water requirement up to the anthesis stage (cutting of irrigation after anthesis)].
Also, subplots were two levels of plant residues [1. without residue, 2. returning 30% of wheat residues to soil]
and four fertilizer sources [No, no nltrogen fertilizer (control) ;Nigo, 100 kg N hal; Bio + Ng, Biofertilizer
(Azosplrlllum brasilense) + 50 kg N ha™ and Bio, Biofertilizer (Azospirillum brasHense)] Biological yield and
grain yield, yield components, plant height, spike length and chlorophyll content of flag leaf were measured.
Then, the harvest index was calculated. Data were analyzed by using SAS 9.1 software and the means were
separated using Duncan’s multiple range test at 5% probability level.

Results and Discussion

The results showed that the cutting of irrigation after anthesis could cause severe water stress in the grain-
filling period of the barley life cycle and consequently reduction of 1000-seed weight, the number of seeds per
splke and the number of fertile tillers per m% The interaction effect of irrigation regime x N fertilizer source on
grain yield was significant at 1% probability level. The highest grain yield was achieved in IRy and Bio + Nso
(4049 kg ha™). Water stress reduced grain yield at all N fertilizer sources as compared with IRy. However, this
reduction was different in N fertilizer sources (24.1%, 46.8%, 44.3% and 22.1% in Ng, N1g0, Bio + N5 and Bio,
respectively). With respect to the lowest amount of grain yield reduction due to water stress in Bio and then in
Ny treatments and economic considerations, N treatment can be recommended for use in the cutting of irrigation
after anthesis (IRp)) strategy.

Conclusion
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According to the results of this study, the highest barley grain yield achieved by the integrated N fertilizer
[Biofertilizer (Azospirillum brasilense) + 50 kg N ha] in normal irrigation. Deficit irrigation after anthesis
significantly decreased barley grain yield at all N sources. Therefore, this irrigation regime was not
recommended for barley farms of southern Iran. But if farmers intend to the cutting of irrigation after anthesis
because of water resources deficiency, with respect to the lack of significant difference among N sources in this
condition, it is recommended that no N fertilizer is applied.

Keywords: Azospirillum bacteria, Biomass yield, Harvest index, Inoculation



