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Table 1. Minimum (Min. T), maximum (Max. T) and amge temperature (Ave. T) and rainfall during gmogvi
season of millet at 2014 and 2015

2014 2015

Days gfter Min. T Max. T Ave. T Min. T Max. T Ave. T

planting -C) -0) -0) Rainfall (mm) -C) -0) (-C) Rainfall (mm)
0-10 8.9 27.0 18.8 8.8 10.5 29.6 21.0 0.2
10-20 10.0 28.8 20.5 0.1 12.5 34.2 24.2 0.0
20.30 11.4 30.3 22.3 0.3 11.1 33.1 23.4 0.0
30-40 15.2 35.1 26.0 0.0 13.3 35.4 25.2 0.0
40-50 14.9 33.6 25.1 0.3 19.1 37.8 29.6 0.0
50-60 17.3 36.9 28.7 0.0 17.6 35.9 27.3 4.0
60-70 15.7 35.3 26.2 0.0 13.6 33.9 24.6 0.0
70-80 14.4 36.6 26.3 0.0 14.4 35.4 26.2 0.0
80-90 15.3 35.5 25.9 0.2 14.9 36.9 26.9 0.0
90-100 14.6 34.2 25.2 0.0 13.4 36.4 24.8 0.0
100-110 12.2 33.0 23.5 0.0 11.9 30.5 21.1 13.5

(Sl ==Y Gas) chaloj] as)ie S olaod 5 (So5d laShy -V Jgoxr
Table 2. Physical and chemical characteristichefexperimental field soil (depth of 0-30 cm)
Organic  Absorbable P Absorbable K

Year Soil texture EC (dS.nt) pH matter (%) (opm) (opm) Total N (%)

2014 Loam 0.38 7.50 1.10 20.00 456.00 0.08

2015 Loam 0.18 8.00 1.00 11.00 326.00 0.02
Spoghe 5 J5 SIS s o jshien @ ez oS Gy 5 st e bl 5L
P Lo el Solad G a5l (o055 6,10 piged Syge adlaie )3 olS calyd g Suise oy U s,
595 V0 2 5 Bl 5l e 59, ¥l 18,5 (Allenetal., 1998 o s ¥ 5 ) Lulg, 5l Liolesl
Jite ol8tslejl 4 5 bl ) 050 Sleiil b )L S5 S5l e Slwosls sl @z o (3,5 5 e e S0
RAR) 2y 9 Job S p e a3l s gl 0l Allen et ) o oolitwl Siis colpo g A WS 1S
A b I oS 0 g (S0l S 5 (S o «@l., 1998

«Sobhani and Shirani, 2000 ET, =Ko XEp,, )

A =LxWx0.5 )

«Seid | s ol s ETo o Kp Epan ¢ jo a5

lodigos o] 55 JS i 039 Gt S el Sy L OF Bl 4 pas 50 oad oleking by, 5l s oyl
gamb a3 0 Vo sloo j0 gl jo cele FA S 50 (Sl jebods ] il e 5 Coniss 4 dx g
Ol sbieds ol (35 93l gl e 9 SES (Allen et al., 1998 oo jglacs
CilS slag) 4 Cand 1)l S p e el Ol s ETcrop = K XET, 49)

ai odlial (Foakyl) S-S akyl,
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Table 3. Water used content{h&?) during the millet growing period

Irrigation (evaporation from pan class A in mm) 201 2015
60 6120 6358
90 4680 4864
120 3700 3847
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Figure 1. Daily evaporation (mm) during the migowing period at 2014 and 2015

Laps = 1o X (1-p)X[1-expCk xLAD] )

Dby £ Vb 4 ode, gt Jlade 10 )] y0 48

oz aiads jlke labs (apmye 2 Js35e) 0]
wre P dgrre  Joie) o)) (e gl by
5 (I00) 3l 58 555 (ehgals o po Ko [+ 0) LulSad
(Kamkaret al., 2004 cl 5y mlaw a3l LA
Gk 5l Jele » o) ce p g Brae QT
3 e S ool m gaesS) b et alxe
(& fo z J3l5e) (orex @indd (liee 5 (o
s Slee puns sl (TSuboet al., 2005 o awls
shal Jlo 93 2 50 @yt 93 Jolae (eban s
A Sl ails Ll b e el VO Fu,l jo igles]
obyls 19SS ol dosls (o Lol 3o jglareay

Al ey b el 5l eolainl b siolesl slalls
OO (Bl (23 L Wwosls S pe (willy 4525 s
L ad plnl 2,8 5 bl sloygsls g <ol 5 Jlo
(@8 x kel xJlo) (iiSanyy (o5 o sine 4 4z
awlio g plxl Jlo ol piSeny cnl A
Ao,y iy Jleizl mhaw o Lsmeans s, 4 b Sk

2o

abaly (gloj )3 o))l Sas esle Sl (2l

Cewddy gosls ar 1y (53l (n e (O alail) (G390
:(Hosseinpanatet al., 2010 c.ils ool

_ a

1+bx expcx)

S ey S oole gezs TDM (] jo aS

TDM

®

ala; Sl g0 b St osle moz S Tam By yoyie
Lol (B 51 e 595) Gl X 5 (g A5 Zs 5 €
laul (il S pae 215 g @iz Oliee e
Sl oy Glp ol alyy, adadd ol
Goudriaan and van s 5 o,b,055 o3, 4 Hloes
Slelo olaws bl 5 polie 'pl g 4wlxe (Laar, 1994
VFAT) loed 55 50 clilsn oKty ) ont ds L]
oobal 1 35) sl ailye;y eadiode 58 g MLl (VTAY 4
o (Tsuboet al., 2005 os awlxe £ akl,
Gilwdds 899y 58 ool | eadode aiads
aiais S Jade el Cavody cal 0l 55 ao )0y 00l
05 wrodel Gk 5l e Ojged eaibodx
JW mieis s JISGH 50 ool (gileand (63959

W0l dwlee lo ) 4 Cannd 0db 0 (6w gid



\\”‘W ULMAJU /rnjb o)Lo..fC: /M 0)56 /u)’l—c B—JLRM

gl a3ls (e i @S beste 25 Ll
4 Cows &S oy Poindica z,B L sodzmdl LS
o383 VYIYA o VIV ol g oauiipmdl ol
b el TS s G5 Ll e Coled 53 5 2l
Jbo jo o pa sals s 4 Cod S p mlaw a3l
(Y J52) a8 pgd 5 ol

Tobw aen jo (5l Sy mhaw a3l (IS jsba
e liime plo i b oS cdl jrals 168 i
Anjum et al.,, 2011; Tabarzadt al.,) culs
O 4 gy (pelgl S el 00l i Slidos (2016
Xu and) sl zals oS ,o 5,25 a5 0gd oo o
Sgaze |y b Jolo 5y g 0l 2leS 25 Ll
Spbige Sy v Gals 4 e a0 g WS e
(Anjumet al., 2011; Tabarzadt al., 2016

5 S St Gh3y 9 Oy A5 Ay e il
alS el waz oSy by ol puts (350l
o (S Wb (535 o 53 S s 2L ke
ol Poindica z,8 5,5 L Sy mlaw ol ol
P 8L ,0 e 5l aigs colaiwl 4 il ol g 8l
iz ljél cel Poindica z,6 ob o Sles 158l 4
L g ogdes oolS ;o jaud ohga 2lie polie § O
ol Sy w23l Golie pl S (o
(Oelmulleret al., 2009 wb -

@bl Bl 5l osls gkl 4325 (sl )5 & )y00
A eolanwl EXcel y Slide Write sla,f58ls 5

S 3 s 5L

0l S p e a3 la g s Ll lajles o bLS)|
b e Joe B s Puindica z,8 0,5 a0 g b
sazas las islesl ol ol el ool 4]l ¥ Jgax o
Slp ol Jad (b S mha (aslh Ol ot el W,
3345 ysbar oV JS8) 09 Jlo 95 52 )3 Lo (oalod
Oa)l Sy ezl ley CudS Lol 0,90 (slacl
oals Gili8l ol Jasd delol jo 5 el iolidl cuSa
Shom 59y 7r 09amy0 9 9,5 oy (b gy Sl
Sy JIoas 15l ey sy 055 Slade iSTas 4y S
Pl (Gibe gl oml S (i, s o8b o))
(VS8 055 oy (Jo5 digy S

Sl Bl 3 e e, Vo b aS ol olis b
S92g yled (e S whaw (e ls Ll Sl (5)lo s
A e ol o a5 wsl Jds cpla Yol a5 sl
2Ll S 15 oS a5 b cos 568 lals
a8 osalioe baylesd G gl ¢yl SeB51 mm 59, T
S 25 Jloel b alo e il 5 5 s 3L
PG (O g By Cod (Y JS8) S8l rels
p9d Jlo yo 5 (FTY) Jol Jlo yo S gl (22 la
o s aS ael cewsas Pindica z )5 o 5 15 L (F/+ A)

o g 7B e dall 5l 5 i as 0 BIAY 4 A/0Y

o o0ls (il (as st Joe B 4o 05 S gl a3l 5 @) 5 skl leless SI-F Jsur
Table 4. Effect of irrigation and fungus on lead@index of millet in the fitted non-linear model

o 2014 2015
Irrigation Fungus

a b c R? a b c d R?
60 Application 0.06 4.35 61.16 10.96 0.98 0.12 3.98 60.96 10.50 0.98
No-application 0.07 3.96 60.32 10.33 0.98 0.07 3.75 60.42 10.32 0.98
9 Application 0.06 3.60 60.10 11.46 0.97 0.08 3.50 60.16 11.04 0.97
No-application 0.03 3.25 59.26 12.01 0.97 0.03 3.06 59.89 11.35 0.98
120 Application 0.04 290 58.12 11.54 0.95 0.03 2.68 58.86 12.17 0.94
No-application 0.03 2.43 57.88 11.60 0.95 0.02 2.32 58.28 11.97 0.94

*: Evaporation from pan class A (mm).
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Figure 2. Effect oP. indica fungus on leaf area index of millet under diffargrigation regimes
during 2014 and 2015
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Table 5. Effect of irrigation and fungus on totay ahatter of millet in the fitted non-linear model

Irrigation’ Fungus 2014 2015
g J a b c R? a b c R?
60 Application 737 67.73 0.07 0.99 755 75,59 0.07 0.99
No-application 689 52.01 0.06 0.98 713 62.49 0.07 0.99
90 Application 639 84.87 0.08 0.99 664 89.00 0.08 0.98
o-application . . . . . .
N licati 546 99.74 0.08 0.99 560 113.67 0.08 0.99
120 Application 503 133.64 0.09 0.99 524 131.80 0.09 0.97
No-application 432 133.87 0.09 0.97 446 14153 0.09 0.98
*: Evaporation from pan class A (mm).
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Figure 3. Effect oP. indica fungus on total dry matter of millet under diffetérrigation regimes during
2014 and 2015
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Figure 4. Effect oP. indica fungus on radiation absorbtion of the millet undiéferent irrigation regimes
during 2014 and 2015
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Figure 5. Effect oP. indica fungus on radiation use efficiency of the milleder different irrigation
regimes during 2014 and 2015
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Table 6. Combined analysis of variance of the eiédrrigation and fungusH. indica) on grain yield of the
millet during 2014 and 2015

Source of variations df Mean squares of the grain yield
Year 1 409175
Replication / Year 4 1761
Irrigation 2 2725260
Year x Irrigation 2 13468
Error a 8 1863
Fungus 1 1080778
Irrigation x Fungus 2 142
Year x Fungus 1 15058
Year x Irrigation x Fungus 2 9982
Error b 12 1021
CV (%) - 2.84
Slicing Year x Irrigation x fungus interactions bdsn year
First year 5 727787
Second year 5 593906

ns and™: Not-significant and significant at 1% probabillgrel, respectively.
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Figure 6. Effect oP. indica on grain yield of millet under different irrigaticegimes in 2014 and 2015.

Means followed by the same letters have not sicgnifi difference (mean comparisons is separatelg fmm
each year).
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Abstract

To investigate the effect #firiformospora indica fungus on absorption and radiation use efficiency
of millet under water stress, an experiment wasexhout as a split plot in randomized completecklo
design with three replications in research fieldratulty of Agriculture, University of Bu-Ali Sina,
Hamedan, Iran, during 2014 and 2015. The main faeas irrigation in three levels (irrigation afté0,
90 and 120 mm evaporation from pan class A) andfactor was in two levels of fungl indica
(inoculated and non-inoculated). In the both yeaaster stress decreased leaf area and dry matter
accumulation of millet. Inoculation with funguscieased leaf area and dry matter of millet plamts i
different irrigation levels. The highest radiatiase efficiency (2.31 and 2.53 g.¥a 15tand 29 years,
respectively) was obtained in inoculated milletnpéaunder well-watered, and the lowest (1.96 a0 2.
g.MJtin 1stand 29years, respectively) was observed in non-inocdlplants under severe water stress.
Severe water stress significantly decreased graid gf millet in both  and 29years about 57.53 and
46.91 percent, respectively. Under severe watesstinoculating increased grain yield by 35.34 and
32.50 percent instand 29 years, respectively, compared to control (non4ated). The results
showedP. indica fungus, had a positive effect on absorption awiiateon use efficiency of millet in
different irrigation levels, so that the applicatiof fungus mitigated the effects of water stresd a
improved the yield of millet under water stress.
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