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1. Symbiotic relationship
2. Osmotic adjustment
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Table 1. The mean monthly temperature, precipitation, evaporation and humidity during the growing season of

soybean in the studied area.

oL month
s bils gls il
. SR AS < sls = el RESTS
Meteorological parameters .
August July June May April March
(I E sl a53) Lo Sl
W ) e S 325 34.7 333 29 23 16
Maximum temperature (°C)
(15 5l am ) Les 3l
CLp b b Bl 13 16 11 8 2.9
Minimum temperature (°C)
(8 il p2) Los (Kbe
A A ) e o 2275 2585  24.65 20 15.5 9.45
Mean temperature (°C)
(e des) SH,L .
Fu) S 0 0 0.8 16 70.5
Total Participation (mm)
(ro o) s
) S B 213 304 246 160 62
Total evaporation (mm)
() s sy Sl
s Sy G 34 38 35 54 54

Average humidity (%)
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Table 2. Some physico-chemical properties of soil in the experimental site

e M Al Dl

Co. . Sleslaa .
e T e A an ws sl s
N R I e 0 (05 s (05 s

Soil Soil  Clay Silt Sand (e pH  Nitrogen Availa{)le Availa{)le
d(ept})1 fexre - on) o ) EC 1 - ) posphorus potassium

cm }

(@S.m) (mgkg)  (mgkg))
0-30 o 40 35 25 0.85 7.64 0.12 5.16 211
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Table 3. Results of variance analysis (mean of squares) of different traits of soybean (cv. Kosar) inoculated with
mycorrhizal, bacterial and different drought stress levels

Oseml i slS _ s ) i Jsb L
s as ) ) AU s, _ Ay ey AJﬁCLL?). o o )
S lierad _ o Ly e ~ u':‘ﬁji
SOV ] Days to Growth Plant S 2 g Proline
o df Root flowering Da¥$10  period height Pod LAI
colonization maturity length
Block L 2 0.024™ 0.32" 0.97" 0.11™ 4182™ 0.14°  0.15®  11.45™
Irrigation (D T 2 0.08" 2,77 226" 5777 1214° 0717 35867  18308™
Errora ol glks 4 0.0007 2.75 0.38 0.07 167.5 0.0l 1.51 519.0
.' * ok EE3 * ok *k *k *k EE3
05 2 0.83 0.28 0.38 0.12" 2443 022 15.16" 11444
Mycorhizal (M)
b L: ok Kk K,k K,k sk ok
6’,5 : 1 0.07 0.028"  0.50 0.05™ 3266 033 79.44 14826
Bacterial (B) . i I
IxM 4 0.002" 0.171 0.117"  0.02" 122.9" 0.018"™ 050"  30.43™
IxB 2 0.00004™  0.050™  0.025™ 0.09™ 6.72" 0.002" 3.35 6.38™
M x B 2 0.0001™ 0.041™ 022" 031" 1654" 0.025™ 7.57*: 380.2*:
IxMxB 4 0.0004™ 023" 0.046™ 0.02" 2.69™ 0.007" 0.34 73.19
Errorb s 3 sl 30 0.0013 0.037  0.0511 0.04 4225 0.013  0.11 23.92

(Ao, ) D e o 12
Coefficient of - 5.64 2.88 2.46 1.70 637 274 9.93 4.08
variation (%)

3 imn BN 3y e 5 Ao )3 oy 5 G el mha 3l e 5 S NS Pl
** * and ns: Significant at 1 and 5% probability levels and non-significant, respectively
St Cilisn g 5 (555 i) K S o g S 5 e Sl (Sl nSil0) il 48 gl T Syt aoh!

Table 3. Results of variance analysis (mean of squares) of different traits of soybean (cv. Kosar) inoculated with
mycorrhizal, bacterial and different drought stress levels

Loy _,.,\> Cﬁil:f' u.a)L.Z c,.&l:f' u"l’":'

LI «>.);_ O Ol L, L. S 25kas ¥ S 55l g 5 Shas
e &30l N S 0 Grain i o Protein . )1 y eld
SOV e Nimsle i Ol PRl

in grain index
<L Block 2 1.01™  5352"  296010™ 1.94™ 2.41™ 6292071
s,k Irrigation (D) 2 16.15™  54218™ 3725370™  2.40™ 51.81" 36260796"
bo! sl Error a 4 0.41 1764 91142 1.19 2.87 955385
152555 Mycorhizal (M) 2 1.357 115757 11724217 0.96™ 3.30° 11142674"
s Bacterial (B) 1 0.40"  43912™ 6670415  7.10” 12.24™ 44366285""
I[xM 4 0.099°  651.17 19973 0.66"™ 0.19™ 987586
I[xB 2 0.022™  809.8" 62851 0.70 "™ 1.61™ 1358520
M x B 2 0.038™  2843™  100072" 1.94” 2.83" 759793 "
IxM xB 4 0.021™  170.3™ 30096 0.23™ 0.25" 40379"
# sle= Error b 30 0.035 98.27 17731 0.38 0.87 324899
(039) D oz 5 - 3.4 451 3.55 7.56 7.35 5.84

Coefficient of variation (%)

).3;5;"” i S 8] (”JM)J@J\-{LJW.CLJ)J).J gxn g:,:JJJA_g:nSJ* ek

** % and ™: Significant at 1 and 5% probability levels and non-significant, respectively
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Table 4. Mean comparisons of simple effects of irrigation, mycorhiza and bacteria on morphological and
physiological traits of soybean

Ay a0 Jsb S Uk Sl el
. (Ao 53) a2y 5 O sl 33518 s Loy
e G32) (o sl , (433 (3
Root Nitrogen i
Treatment colonization (%) Growth period ~ Pod length percent Protein harvest
(day) (cm) index (%)
1
I 41.83 144.4 4.36 - 12.36
I 37.02 143.5 4.32 - 14.53
I 29.50 121.4 3.99 - 11.19
LSD5% 2.02 5.96 0.09 - 1.56
M
Ml 48.80 - 4.28 - -
M2 45.16 - 4.29 - -
M3 14.38 - 4.09 - -
LSD5% 2.23 - 0.08 - -
B
B, 39.37 - 4.30 5.98 -
B, 32.87 - 4.14 5.55 -
LSD5% 1.82 - 0.002 0.10 -

() 15, Ss 05 =M ‘ﬂaljzilm)»)lf:Mz Jw)»y}»)lf:Ml Edﬁéu\iﬁﬁzlg ‘Jij}ﬁwuﬁi&:b ‘g}ﬂmd)ldi:[]
-6;'5L2Lic:ﬂ5(~\9=BZ LLSJSLngGJﬂJ:Bl

I,= Optimum irrigation, l,= Moderate drought stress, I;= Severe drought stress; M= Glomus mosseae, M= Glomus
intraradices, M= Without mycorrhiza; B;= Inoculation with bacteria, B,= Non-inoculation with bacteria.

b oo 9 S 5 i GAS LS (AUIE 40,300 B 555 s AL X 1y s8om X (ke S nKile emlis —0 J ok

Table 5. Mean comparisons of interaction effects of irrigation xmycorhiza Xbacteria on days to 50 % flowering, leaf
area index and proline content of soybean

JAMM)J()' L?)‘J)

Days to 50 % flowering

Leaf area index

odan

(S5 SC2 055 0 S5hS 03 Jgn o)

Proline (mmol kg'' DW)

o 6)@.] o o 6)@.] o o 6)@.] o o
Treatment s e Ll ol oDl LA e e LA
o Atimum Moderate  Severe o Atimum Moderate  Severe o Atimum Moderat  Severe
optm! drought  drought . pLimt drought  drought . pLimt e drought  drough
1rrigation 1rrigation 1rrigation
stress stress stress stress stress t stress
MxB
M;xB; 55.66 44.66 44.00 7.11 6.86 3.25 61.47 73.0 117.6
M;xB, 54.66 46.00 41.66 2.66 2.49 1.18 93.82 114.9 165.0
M,%xB; 55.00 47.00 43.66 6.64 6.16 2.86 70.22 83.4 131.0
M,%xB, 49.00 46.66 41.33 3.65 2.99 1.23 92.62 104.2 156.3
M;%xB; 47.33 39.33 39.33 3.77 3.44 1.37 106.5 118.0 168.2
M;%xB, 49.33 41.66 38.33 2.53 2.11 0.78 147.03 156.7 197.2
LSDsy, 4.63 0.55 8.14

ssLL G«d} pls =B, «sLL C:EL":Bl ((Lals) G«d} O =M3 sl izl m}d)}g =M, Jw}c Juye)lf =M,
M= G. mosseae M,= G. intraradices M;=Without mycorrhiza B;=Inoculation with bacteria B,= Without bacteria.
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Table 6. Mean comparisons of interaction effects of mycorhiza and bacteria on physiological traits of soybean

Sl Gan) Sty bisy Ay e,0s dob <y gl Sl p pals Sl el <ls > Slos
Days to maturity Gay) (e s5la) (Mo y3) 85, (Ao)3) 55 ObSa e SAS)
Treatment (day) Growth Plant height ~ Oil harvest  Protein harvest Grain yield
period (day) (cm) index (%) index (%) (kg ha™)
MxB

M1xB1 88.44 139.0 120.2 9.19 14.08 4432
M1xB2 82.11 136.2 110.6 7.71 12.22 3558
M2xB1 85.33 134.7 101.8 8.27 12.91 4078
M2xB2 86.44 140.1 86.55 7.96 12.34 3446
M3xB1 83.77 137.6 107.3 8.20 12.51 3787
M3xB2 78.44 131.0 85.55 7.82 12.09 3184
LSD5% 3.95 4.55 6.25 0.59 0.89 128

ssLL G.d; pls =B, «sLL c:ﬂj:Bl ((Lals) G«d} O =M3 sl izl m}d)lf =M, Jw}c J.:)»)lf =M,
M,=G. mosseae My=G. intraradices M;=Without mycorrhiza B;=Inoculation with bacteria B,= Without bacteria.
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Table 7. Mean comparisons of interaction effects of irrigation and mycorrhiza on plant height, nitrogen

percent and yield of soybean

&l O35 %0 doys

€ls 035 1 ol

. N, S g 3,5
Slesd (f""’d%.u)' <yl (4s,5) OSs 0 S508) (a1 1,55k
Treatment  Plant height (cm) Nitrogen percent N uptake in grain Biological vield (ke ha”
in grain (%) (kg.ha™") iological yield (kg ha™)
IxM
LM, 117.50 5.94 259.3 11567
ILiM, 98.33 5.55 227.5 10428
1M, 97.00 5.32 206.0 10009
LM, 119.33 7.08 300.0 11303
LM, 98.16 6.86 270.0 10868
LM; 109.00 6.41 232.0 9246
LM, 109.33 5.00 171.9 8442
M, 86.00 5.05 165.8 8487
1M, 83.33 4.68 141.5 7424
LSDsy, 7.65 0.22 9.4 6713

(L) 15550 03 M3 sl il iy lS =My dacsn e S =M ¢ St i 25 = o (S odle 25 = ol W]

[;=Optimum irrigation L,=Moderate stress L;= Severe st. M|=G. mosseae M,=G.

mycorrhiza
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Table 8. Mean comparisons of interaction of irrigation and bacteria on nitrogen and grain yield of soybean

Sl Sl 0 85LS) wils 035 20 ler s 0 85L8) wils 5 Shes s o SLS) S5 s > Shos
Treatment (kg ha™) Grain yield (kg ha™) Biological yield (kg ha™)

1B

I,%B, 259.2 4468 11842

I,xB, 202.7 3724 9493

LL,xB, 303.2 4311 11392

L,xB, 232.5 3516 9553

;xB, 181.7 3518 8743

;xB, 137.8 2948 7492

LSDsy, 9.4 128 548.1

(UL il pae =By (o SUL il =By S s s =l (Ses oo i =h sl WL

I;= Optimum irrigation, L= Moderate stress, ;= Severe stress; B;= Inoculation with bacteria, B,= Non-inoculation

with bacteria,
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