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Table 1. The mean monthly temperature, precipitation, evaporation and relative humidity during the growing season

of soybean in the studied area

Month olo

wleblgn oo yiol,ly BY RV KYVY g ol i oyl (09,9
Meteorological parameters August  July  June May April March
Maximum temperature (°C) Lo yiSlos 32.5 34.7 333 29 23 16
Minimum temperature (°C) Lo Jlos 13 17 16 11 8 2.9
Mean temperature (°C) Lo (il 2275 25.85 24.65 20 15.5 9.45
Total Participation (mm) SNyl g g0 0 0.7 0 0.8 16 70.5
Total evaporation (mm) xS s 213 281 304 246 160 62
Average humidity (%) e Cuaghy (Sl 34 36 38 35 54 54
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Table 1. Some physico-chemical properties of soil in the experimental site
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oy i oo s J1 Js Orgla)mic Sand Silt Clay pH S S Texture Depth
potassium phosphorus Total carbon EC
Available Available nitrogen
----------- (mgkg™) %) (dS.m) (cm)
211 5.16 0.12 1.15 25 35 40 7.64 0.85 Loamy 0-30
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Table 2. Mean squares of physiological traits and yield of soybean under drought stress, mycorrhiza and bacteria

lod (o glgine RS s
P sy Spol  Jbeyls hdgyls s ailo
3! Leaf Relative b a odan el geed
S.0.vV Olydd go g tem. Wat. cont. Chl.b Chl.a Proline Elec.leak. yield
Block Seb 20 11417 1031 0.006™ 0.02" 11.45™ 2512 2960
Irrigation (I) Sl 2 18.64™ 3464 0.11"  1.45™ 18309 2485™ 37254™
Error a ol sl 4 0.12 5.54 0.00003 0.006 519 14.45 911.4
Mycorhiza species (M) I3)95a0 2 1.75™ 890.1" 0.055™ 0.19™ 11445™ 83.14™ 11724™
Bacteria (B) sASL 1 17.83" 798.5™ 0.099™ 0.64™ 14827 72.56" 66704™
IxM ool X 139,950 4 0.68" 35.86" 0.0012" 0.002™ 30.43™ 5.66" 199.7%
IxB Sl X o556 2 0.69" 29.96™ 0.0001™ 0.009" 6.38" 1.08™ 628.5"
BxM GASLX 1py985m 2 0.78" 130.1 0.002"" 0.008" 380.2" 2838 1001
IxMxB )l X I3,0%0 % 556 4 0.17™ 9.43™ 0.0001™ 0.004ns 73.19" 7.90" 301™
Error b <A slks 30 0.20 12.60 0.0001 0.002 23.92 1.86 177.3
CV (%) Ol i o o - 2.30 5.53 2.26 6.30 4.08 3.89 3.55

Aoy ) g oo, B Jlizl mhaw jo b pme cod i 4 T 9T Ll e Sglis pae ™
ns, * and ** means non-significant, and significant at the 5% and 1% levels of probability, respectively
tem.=temperature, Wat. cont. = Water content, Chl.a = Chlorophyll a., Chl.b= Chlorophyll b, Ele. lea.= Electrolyte leakag
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Table 4. Mean comparisons of interaction of irrigation x mycorrhiza fungi on physiological
traits of soybean

SIS S glesd S ol (o (glgixe b Judg s
Treatment Leaf temperature Relative water Chlorophyll b
(°C) content (%) (mg g'' FW)
LM 18.79 ¢ 78.52% 0.423
LM 18.60 © 73.75° 0.378 ¢
LiM3 18.83 ¢ 69.00 © 0.310°¢
I:Mi 19.324 77.83 % 0.388°
M2 19.95°¢ 69.50 ¢ 0.346 ¢
M3 19.91¢ 63.83 4 0.260 f
M 20.13 ¢ 57.00 ¢ 0.245¢
M2 20.83° 4933 f 0.243 ¢
M3 21.36* 38.33¢ 0.165"
LSDsv, 0.52 4.18 0.0081

=M ol i) sy il, =M dasge a8 LlE =M1 so00s (25 =I5 (oMl (25 =l cglhas Ll =l

(3aL5) 12,5800 g4

5 do s iy Jleso | e 5o ls e S (6 lel il w5 ls anline By, 4 olael LSD 5051 oll 5

I1i= Optimum irrigation, I>= Moderate drought stress, 3= Severe drought stress; Mi= F. mosseae, Ma=
R. intraradices, Ms= without mycorrhiza

Means with the same letter(s) in each column are not significantly different at 5% level of probability
based on LSD test
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Table 4. Mean comparisons of interaction of irrigation x bacteria on physiological traits

of soybean
CC) 5y slwo a Judg,ls ails 3 ,Shos
Slosd Leaf temperature (Sr 503 esS »esSsks (o y p5)

Treatment (°C) Chlorophyll a (mg g! FW) Seed yield (g m?)
I1xB1 18.37¢ 1.042 446.78 *
1Bz 19.10 ¢ 0.80 ¢ 372.44 ¢
I2xB1 19.12°¢ 0.95° 431.11°
L:xB2 20.33 " 0.70 ¢ 351.55¢
I:xB1 20.02° 0.47° 351.77¢
I3xB2 21.532 0.30f 294.79 ¢
LSDsv 0.43 0.043 12.80

GASL L il pae=B2 (5 S b mdli=Bi1 (W16 wos (2=« oleS el L=l woglhas 5,
5,05 o0 gy Jleil g 40 o gime BT (g 5lel a5l a5l ailie By, a5 solacl LSD (5031 (ulosl
Ii= Optimum irrigation, I>= Moderate drought stress, 3= Severe drought stress; Bi= Inoculation
with bacteria, B>= Non-inoculation with bacteria,
Means with the same letter(s) in each column are not significantly different at 5% level of
probability based on LSD test

25 Jol 6 5L L il e s 2l 5 e a fsg, o
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Jabbari et) |, 5en 5 5,L> .(Kamrava et al., 2017)
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pos ot Sl 2 @ Jdg )l lyome nyeS el cusony
Oer 5 (DI sal cowsts 655L 5 g8 b mdl
Jedg I clale  zals a5 wisiies (Kalali et al., 2014)
ai)d g G SlaS 5 g jlaeaSTy Mdg IS 31 s &
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Lgw So3gdg 8 Clio 32 5L 9 13258500 AT w32 (ko g liio £ Jgur
Table 6. Mean comparisons of interaction of mycorhiza x bacteria on physiological traits of soybean

s Sy gl Syl o glgizme b Judgls a Judy s als 3 ,Shos
Treatment Leaf temperature Relative water content Chlorophyllb  Chlorophyll a Seed yield
0 (%) (mg g' FW) (mg g' FW) (gm?)
MixB1 18.96 ¢ 73.57% 0.383 ¢ 0.89* 443.23*
MixB2 19.86° 68.66 ° 0.321°¢ 0.70 ¢ 355.80 ¢
M:2xB1 19.33¢ 66.33 b 0.368° 0.84° 407.77°
M:2xB: 20.25° 62.054 0.276 ¢ 0.63 ¢ 344,58 ¢
M;3xB1 19.22°¢ 64.00 < 0.296 ¢ 0.72¢ 378.66 ¢
M;3xB2 20.85¢ 50.11°¢ 0.193f 0.46° 318.40°¢
LSDsv, 0.43 341 0.006 0.043 12.80

S3SL L il poe =B2 6 55 b il =B s(0all) 15680 (90 TM3 s penol i) g5y 1/, =M2 ;/;u}g o d Al =M1
555 a0 i Jlesol gl 5o ls e WS (Lol Ll 05 ls anline gy a8 solael LSD (5031 Lol 5

M= R. intraradices, M>= F. mosseae, M3= without mycorrhiza; Bi= Inoculation with bacteria, B>= Non-inoculation
Means with the same letter(s) in each column are not significantly different at 5% level of probability based on LSD
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Table 6. Mean comparisons of interaction of irrigation X mycorhiza x bacteria on proline and electrolyte leakage
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MxB Optimum Moderate Severe Optimum  Moderate drought Severe drought
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bacteria.
Means with the same letter(s) in each column are not significantly different at 5% level of probability based on LSD test.
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Abstract

In order to investigate the effects of irrigation regimes and inoculation with mycorrhiza fungi and
rhizobium bacteria on physiological traits and seed yield of soybean, an experiment was conducted as a
factorial split plot design based on a randomized complete block design with three replications at
research farm of agricultural highschool of Urmia during 2017. The main factor was three irrigation
levels such as optimum, moderate and severe drought stress (irrigation after 70, 110 and 150 mm
evaporation from class A evaporation pan), subplots was inoculation with mycorrhiza fungi including
without mycorrhiza, and inoculation with F. mosseae and R. intraradices and rhizobium bacteria
inoculation in two levels of non inoculation and inoculation with Bradyrhizobium japonicum. The
results showed that by increasing drought stress with or without inoculation with mycorrhiza increased
leaf temperature but decreased relative water content and Chlorophyll b were decreased. By increasing
drought stress with or without inoculation with bacteria was increased leaf temperature but decreased
Chlorophyll b and seed yield. Inoculation with bacteria decreased leaf temperature with or without
inoculation with mycorrhiza. Similar results was obtained about leaf relative water content, Chlorophyll
b and a, but seed yield was increased by inoculation with bacteria with or without inoculation with
mycorrhiza. On the other hand, by inoculation with bacteria and mycorrhiza especially F. mosseae,
maximum seed yield was obtained. Proline and electrolyte leakage in treatment of severe drought stress
and non inoculation with mycorrhiza and bacteria was greater than other treatments. Minimum proline
and electrolyte leakage observed in treatment of optimum irrigation and inoculation with bacteria and
mycorrhiza F. mosseae. In addition, water stress caused unsuitable conditions for soybean that led to
loses of seed yield but inoculation with bacteria and mycorrhiza reduced unsuitable conditions and
soybean growth was improved.
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