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Avrticle Info ABSTRACT

Avrticle type: Background and Objectives: The amount of macronutrients content is
Full Length Research Paper  affected by various environmental factors such as severe water stress

occurs after anthesis. Using of Azospirillum brasilense as a biofertilizer and
Article history: crop (esidues for incr_easing soil organic matter are the two _methods for
Received: 07.03.2021 reduu_ng water str.ess in the farms. I—!owever, d_esp_lte the favorl_te effects_ of
Revised: 02.06.2022 Azospirillum brasilense and crop residues application for reducing negative
Accepted: 02.08.2022 effects of water stress, a few studies have been performed on regarding the

effects of these factors on macronutrients uptake of barley in the warm and

arid regions of Southern Iran. Therefore, the aim of this study was to
Keywords: investigate the effects of Azospirillum brasilense and wheat residues

Biofertilizer, applications on macronutrients uptake of barley.
Grain nitrogen,
Grain phosphorus,
Grain potassium

Materials and Methods: This research was conducted at the experimental
farm of the Darab agricultural college of Shiraz University. A split factorial
experiment in a randomized complete block design with three replicates
were carried out in 2017-2018 growing season. Treatments included two
levels of irrigation as the main plots [normal irrigation (IRy): irrigation
based on the plant's water requirement up to the physiological maturity and
the other factor was deficit irrigation (IRp)): irrigation based on the plant's
water requirement up to the anthesis stage (cutting of irrigation after
anthesis)]. Also, sub plots were two levels of crop residues [1. without
residue, 2. returning 30% of wheat residues to soil] and four fertilizer
sources [No, no nitrogen fertilizer (control); Nygo, 100 kg N ha™ (as urea);
Bio + Nso, Biofertilizer (Azospirillum brasilense) + 50 kg N ha™ (as urea)
and Bio, Biofertilizer (Azospirillum brasilense)].

Results: Interaction of residue x nitrogen (N) source on barley grain N
content showed that the highest and the lowest grain N content (161.7
and 43 kg ha”, respectively) were achieved in without residue and the
Bio + Nsg and in with residue and Bio treatments, respectively. In addition,
the straw N content was affected by the interaction of irrigation regime x
residue x N source. The highest N content of straw was obtained in IRp,
with residue and Ny treatments (62.9 kg ha‘l) and the lowest was achieved
in IRy, with residue and N, treatments (5.7 kg ha™). The highest grain and
straw phosphorus (P) content (1.35 and 1.12 kg ha™, respectively) was
obtained by the Bio + Nsy and Nyg treatments, respectively. The irrigation
regime x residue x N source interaction showed that the highest and the
lowest grain potassium (K) content (12.6 and 4.0 kg ha™, respectively) was
belonged to IRp,, without residue and Nio treatments and IRp, with
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residue and N, treatments, respectively. Also, irrigation x N source
interaction showed that the highest K content of straw (114.4 kg ha™) was
achieved in IRy and Bio + Ng, treatments and the lowest K content of straw
(33.3 kg ha) was observed in IRp, and Bio treatments.

Conclusions: Based on the findings of this experiment, the Bio + Nsq
treatment is appropriate for achieving the maximum macronutrients content
of barley in IRy conditions. Therefore, with respect to environmental and
economic considerations and achieving high levels of barley
macronutrients content, this fertilizer regime is recommended.

Cite this article: Niazi, Maryam, Barati, Vahid, Boostani, Hamid Reza, Bijanzadeh, Ehsan. 2022.
Effects of Azospirillum bacteria and crop residue application on macronutrient uptake of
barley under water stress conditions. Journal of Soil Management and Sustainable
Production, 12 (2), 23-43.
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Figure 1. Monthly rainfall, pan evaporation (E), sunshine duration, mean minimum and maximum air
temperatures (Tmin and Ta, respectively) and relative humidity (RH) during 2017- 2018 growing season.
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Table 1. Some physical and chemical characteristics of the soil in depth of 0-30 cm.

Characteristics S - S
Unit Amount

Sand e % 38.12
Silt S % 44

Clay 23 % 17.88
o.C. oS % 0.97
O.M. Slesle % 1.68
EC oA s Ll dsm? 1.09

pH e 7.42
Total N &5 03 % 0.08
Available K o S8 ey mg kg 320
Available P o BB jid mg kg™ 10
Fe oAl mg kg 5.67

Mn e mg kg™ 16.72

Cu o mg kg 1.69

Zn S mg kg 0.66
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Figure 2. Interaction effect of wheat residue and N fertilizer source on N content of grain (kg ha™).
The means followed the same letters are not significantly different at 5% probability level using LSD test.
No, no N fertilizer (control); Ny, 100 kg N ha*; Bio + Nso, Biofertilizer (Azospirillum brasilense) +
50 kg N ha™ and Bio, Biofertilizer (Azospirillum brasilense).
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Figure 3. Interaction of irrigation regime, wheat residue and N fertilizer source on N content
of vegetative parts (kg ha™®).
The means followed the same letters are not significantly different at 5% probability level using LSD test.

No, no N fertilizer (control); Nygo, 100 kg N ha™; Bio + Nso, Biofertilizer (Azospirillum brasilense) +
50 kg N ha™ and Bio, Biofertilizer (Azospirillum brasilense).
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Table 3. Effects of irrigation regime, N fertilizer source and residue on P content of grain and straw (kg ha™).

Treatment sbes als 2 Ol s oS jind Ol
Irrigation regime Sl s
Normal o sllas 1.372 1.20%
water stress &l s 0.96 0.69°
Fertilizer 35S
No e 1.05% 0.82"
N1oo Ve 1.27% 1128
Bio + Ny il 55 1.35° 1.05°
Bio i3S 0.97° 0.80°
Residue Lk
With residue L L 1.14° 1.00*
Without residue L& O 1.19° 0.89%
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Means in each column followed by the same letters are not significantly different at 5% probability level using LSD test.
No, no nitrogen fertilizer (control); Ny, 100 kg N ha™; Bio + Ny, Biofertilizer (Azospirillum brasilense) +

50 kg N ha'®; Bio, Biofertilizer (Azospirillum brasilense)

Sl s Ol etl 3 U ekt adal, S
ials Sz gladlw IS s 5 (1Y) 55l
ol s bl (Ye) Wb e glala=Se LG
e any AUIS Sl s Sl s baady, ol
(V) &S o 5 |y Sobe Cder 2alS o
S ol Eel L 5 )8 ol addllas s
(O Jsdes) A alls i (ly e l3_jne é s
S s ALS Ll sl i >t ja
SLs 035,55 Ol 55 e S 5 s
3 V) S e ol olS et 5l S se jsba |
035550 2l Sialodl 55 oS dos a4 ol OF
o G Sl S 4 a8 gLl Ao T
o0l s A e 1 0305 2 elS 5 Sl

Sols e Sl a4 b (gl g

\a

p_f)_gs VIV0) &ils jausd (gl g ldae o SYL
SMEs s 508 5 A 5 S slas 4 by e Gl
b 38 e a b e (/AV) dils il (g e
Jo Ll o w3 255 Slas 5o jaud alS oy
il Kis 15 Byl cod 8L LB el
3o 5 My 5 Gos e pole dea il 055 2 . (F)
ol S S S 53 e B 5 Il DS
355 3 208 ke J1LYV) 3505 il 53 olS 5L 54
ol |y il b gl g s Ol s s O35t
Wles S 558 55 (M) 01 Ky,
als i lye il me G T s
Ll s s dls jaud (gl g ol o Jsdr) il
SalS Cple lal s ool ol 2

—ole Ol e (VY Jods) il gds s Y

Archive of SID.ir



Archive of SID.ir

OlKed 5 (55U m2 50 [ v (LS (SLLs 5 ool a5 58U 351,15 53T

Slsze eS 5 OB SV 055 55
ML:’J[{L‘E%M’}@T&SJL*::J>“J\>ML¥
IS8 el sy QSSs y  S5LS £/0) 05550
Slasles Ll B 5 llas bl Ll s (8
Slyzme ) 355 5 A S D03 3S
Ao n Y0 5 EA MY Oliw & ol 5w I &ls rMLJ
23 e (8 JSKE) wsls Al dald 4 cos
5 s 28 slbasles 5 L 5l eslial Lyl s
5 Jlsaae Hsba 1, 4ls r,ML:i Slye Al
(8 JK8) W38l Ao )s YA 5 07 i 4 S S
Colbs bl Ll s 53 oS iSOl e IS sba
Sl STy 53l ey (S gme i L
SAote Ll e e Ll d s 055,80 558
4 by e dald 4 cod 4l by Slyme STy
RS 3 s 355 OTJLs w5 Al 58 e
23 pe 2 OJa 8 35S by se S Ol
el Slsoee S1s St L Dsam L2
s & 5 03552 25 4 by dald 4 ol 4l
Loy GHS1s Use (n5eS 5 AA 558 g O
GBS 5 oo (5 JS) sy s 55 w
St L bis o L5 Sl e (Ye)e)
PSS s O35 e e B p2e ol jen 4
lite jolie Sl 5 olS A, Gl | 0558 &
O 501 3405 0 &K
35S bl Ll Bl 5 o 25 Ll 3 )
el Sl 3 55 5 R 35S W05
Ao V) STV X Ol 4 5w | Al
23 (e (8 J&i) Lsls il aals a4 ol
035,20 255 slasles 7 Lila Sl eslanal Lyl 2
ssban s pnly Glse i 5 AL
e M 5 AN AT e s S s s pae
53 45 S Ol e IS b (8 JS) s

v

Sestial b 5l 5L 5 LS davlse
3 A Gl Rl s gl S s a8 Ll
oaliial 550 Slags SL 5 S e slags SL <l
(o 355 Olgen) p sk g3l a3l 015558
ol sl s ;s (10) A8 e oal 3
2 (S e o) Gl Eel Lle e
Al i (gl g

( dodr) Geilisls a5 s o8 jaud (g s
53 Sbgae osba oS b (glima &S ol OLS
0355 355 3,08 bcs dsys ) b e
eSS V) 05 oS Ghas 88
or + (‘jj:’.m”}jb il 58 (OSa s 03550
Sd Glyme 5w OS 3 055%0 ¢ S skS
dald a4 Gl Lo Y4 5 YV e 4 | oS
Gy Sldie VU P o) Lsls il
e by QLSs 2 p SIS INY) oS i
oS id lgme JMe (p S0S 5 OS5
e 28 e a4 bs e (S pfjlcs 'V4)
S pole § SIS 53 oage B 0555 o
58 5,08 e 1 LFY) syls wls s elS L
2o o dl ad glgme Ol o 05558
AU Sl G5 les S 25158 5 (M) 018 e,
Gy Aoy 0 Jlez CE" 05 (Sol3 oae
53 oS Lad lgmme (F Jsde) Codls oS Lind
Dl sl (T Sl 4 ol T 2 Lyl
Sl ol Gl e (F o) Sl sdo s £Y
sy St s Of ealp b esites alal, St
(V)

b Wl ol Gl Wl el (gl e
Ahoss (Ao ) Jlasl mhu 53) (Sl ome
i X A Gl x 0550 mie S
Slsze Aok (V Jsde) 35 55 ol

355 5 Ll Bl 5 T i e U3 4l il

Archive of SID.ir



Archive of SID.ir

VY Y D)Loa:?c\" b)sbc)l..\g‘l{‘.\&’fs‘sl&%ﬂ.\n 4.1).“0

Al 4 o il only (glsme STy 0 5 Sote otk bl 4 oo 0552 58 sl &
05575 355 Slad O JLis @ 5 il 555 4 bss o DSty S e Ll e e Ll s
3= ) 35S A b S1s Ol n 50S Dlasd by o dald 4y ol 4l ol (Sl

(& IS by s 5 Al 358 0T JUis 4y 5 055 25 258

Ll sl Ll 3 53 cpioren 5 ) 255 @

14 -
a‘ — a
19 —
5 2 124 ab =
3" g bc bc E bc
1', £ 10 A cde [[[T1 Il =
n © —
E Eo 8 A E cde cie
% = Sk : =
= — =
w £ gl =
> g & v = gh
= = o
¥ S 4]l b = /
o = - - = /
2 4} 5 = é
o JES = /
% E @ ) E @ E @ E @ @
o] o [e] (o] o
o + o + o + o +
2 2 ° = e = e =
w (%) (O (9
o o o o
(Withoutresidue ) [ (Withresidue) (Withoutresidue ) | (Withresidue)
LlE O Ll b LLE s L L
Normal irrigation Water stress
U}U“ s:')L:-fi Jf—‘ S

U 5 p 8D Wil ity sl sme 055 55 e 5 008 Sbls (el 3y iSen p ST -8 JSS
15 53 0 el s 53 (5l gre SN (LSD) ls simn Sislis 508 09031 bl 1 il S b ka1 Siln
S5 il 555 Bio+tNsg U 5 059 55 C;,J,s\n 1055 55 545 Nigg U 5 054 %5 r,f,gs,u:»u:No
03 n93 SNt 355 B0 5 LUK 039 55 p S kS 00 + gk s

Figure 4. Interaction effect of irrigation regime, wheat residue and N fertilizer source on K content of grain (kg ha™).
The means followed the same letters are not significantly different at 5% probability level using LSD test.
No, no N fertilizer (control); Ny, 100 kg N ha*; Bio + Nso, Biofertilizer (Azospirillum brasilense) +
50 kg N ha™ and Bio, Biofertilizer (Azospirillum brasilense).
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Figure 5. Interaction effect of irrigation regime and N fertilizer source on K content of vegetative parts (kg ha™).
The means followed the same letters are not significantly different at 5% probability level using LSD test.

No, no N fertilizer (control); Nigo, 100 kg N ha™; Bio + Nso, Biofertilizer (Azospirillum brasilense) +
50 kg N ha™ and Bio, Biofertilizer (Azospirillum brasilense).
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Figure 6. Interaction effect of irrigation regime, wheat residue and N fertilizer source on Grain Protein (%6).
The means followed the same letters are not significantly different at 5% probability level using LSD test.

No, no N fertilizer (control); Nygo, 100 kg N ha™; Bio + Nso, Biofertilizer (Azospirillum brasilense) +
50 kg N ha™ and Bio, Biofertilizer (Azospirillum brasilense).
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