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ABSTRACT

To investigate the effect of different irrigation regimes and bio-fertilizers application on morphological,
physiological, yield and yield components of two millet cultivars, an experiment was conducted as split
factorial based on complete randomized blocks design with four replications on the research farm of
Fereydunshahr, Esfahan province in 2016. In this experiment, irrigation regimes were considered as the
main plots with three levels (100, 75 and 50 percent of plant water requirement) while bio-fertilizer (with
three levels including control, using 1 or 0.5 L.ha® Azotobacter chroococcum and Azospirillum brasilense as
seed inoculation) and millet cultivars (including Golbaf and Bastan) were arranged as factorial sub plots.
The results of varience analysis showed that plant height, days to maturity, relative water content,
biological yield, number of panicles per plant, number of seeds per panicle, the thousand-seed weight, grain
yield, harvest index were significantly decreased under the water deficit stress. The highest seed yield
obtained in non-stressed treatments by using 1 liter of bio fertilizer while the lowest was observed under the
severe deficit water stress without bio fertilizer which indicates a 63.2% reduction in seed yield due to the
severe water. According to the results of this experiment, the application of bio fertilizer could reduce the
harmful effects of water stress on yield and yield components in both millet varieties. Bastan cultivar
showed greater biological and seed yield advantage over Golbaf cultivar under different irrigation regimes
including with or without bio-fertilizers.
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Table 1:The Average of monthly maximum and minimum air temperatures (°C) during the
growing season of millet in 2017

Months June July August  September  Annual mean
Maximum air temperatures (°C) 35 37 41 33 16
Maximum air temperatures (°C) 11 13 12 9 4.5
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Table 2. The Chemical and physical characteristics of the soil experimental.

Total . Organic P
Depth Soil Texture K 4 Nitrogen Bulk Def‘f'ty Carbon pH EC_l (mg.kg
(cm) (mgkg") o3 @em®) ey @sm?) Y

0-30 Loamy Clay 401 0.1

15 0.5 81 27 9.4
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Table 3.The Analysis of variance for agronomical, morphological and physiological characteristics
of millet cultivars under the effect of irrigation regime and bio- fertilizer treatment.

Days to Plant — Number l\(l)l;?ezzr 1000- Harvest Biological
heigh i in vi
S.0.v df maturity eight o;‘npalr;;r?:e in vigiedr?t Grainyield RWC index yield
P panicle g
Mean squares
Block 3 4029* 3978* 0.3ns 9.2** 88.6* 5202.3ns 21.1ns 86.1** 599120.4*
| 2 4209* 2149.4** 17.2** 123.1** 7.7ns 1498699.7** 380.5** 5.8ns 17157746.9**
an?:)r; 6 696  10.8 0.3 05 122 1203.8 134 47 89622.4
B 2 284ns 89.8* 2.3** 28.3** 4.8ns 332411.8** 624ns 5.3ns 3860262.1**
C 1 211ns 157ns 0.01ns 16.5** 14.7ns 45625.3** 999ns 3.2ns 662726.7**
1<B 4 235ns 837 4.8**  6.2**  32.1* 4361.8* 25.1ns 110.2** 507960.1**
I<C 2 7.1ns 2.5ns 06ns 1l4ns 3.8ns 14739ns 11.3ns 7.9ns 94196.1ns
BxC 2 0.0ns 10.2ns 0.2ns 13ns 3.4ns 1993.2 ns 3.0ns 139ns 327552.2*
IXBxC 4 7.0ns 10.1ns 0.2ns 29ns 29.1* 454.2 ns 56.6ns 59.0** 329124.7 **
esrl:ct:r 45 23.0ns 23.8 0.3 1.9 10.0 1184.3 71.9 10.2 75174.8
CV.(%) - 4.7 7.2 9.7 14.2 9.5 4.9 111 9.2 11.4

w..é) IC aLg).,Sb IB ss)le

RSN S oy PCE P PV N PO I PV
*and **: Significant at 5% and 1% probability level, respectively

055 5 &bl b Cov o))l Sy o S e 5 als 3 Shae o Foww, b 39, slasd sloc il dslio-F Joo
Table 4.The Mean comparison of the number of day to maturity, grain yield and RW C in millet
under the effect of irrigation and cultivar

Treatments Days to maturity RWC Number qf Grain y!eld
(Day) (%) seed in panicle (kg ha)
I 106.54 a 80.59 a - -
I2 102.25 ab 76.25b - -
I3 98.16 b 72.63 ¢ - -
Golbaf - - 409.0b 674.63 b
Bastan - - 410.1a 725.00 a

B0 Gl a6yl =13 0lS (o 53 ao )3 VO (e a0 )kl =12 (aali) olS T 5Ls elel 2 s5kel =1
olS 2T 5 se o

oy iy s 10 LSD (gl obaol 2 (g 0 30 (LaSy By > sl (slo nSile tout o sixe ool
A5 o2 bl pxe GBS

I1= unstressed (Control), Irrigation based on the plant's water requirement, I2= Irrigation at

75% of the plant's water requirement, Is=Irrigation at 50% of the plant's water requirement.
—, Data is not significant; means in each column followed by similar letter (s) are not significantly
different at 5% probability level by LSD Test.
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Table 5-The Means comparison of plant height and agronomical traits in millet cultivars under the
effect of irrigation x bio fertilizer interaction

Irrigation fer?ill(i);er hF:%nhtt Number of Number of seed C;;r::idn

(cm) panicle in plant in panicle (kg ha)

Bi1 117.65b 6.56 b 411.05 ab 865.63c

I B2 116.28 b 5.80 cd 411.74 a 927.38 b
Bs 123.07 a 7.25a 41147 a 1071.25a

Bi1 103.35¢ 4,96 ef 408.65C 583.63 f

I2 B2 103.81¢c 5.37 de 410.01 be 665.38 ¢
Bs 105.19¢ 5.38 de 411.56 a 819.25d

Bi1 97.20d 412¢g 405.79d 318.75h

I3 B2 105.76 ¢ 598¢ 406.29d 466.88 g
Bs 101.33cd 473 f 408.92 ¢ 580.25 f

2,0 00 Glime 4 55Lol =13 0l ST 5L wo 0 VO liae 4 skl =12 (aals) olS o 5L wlal 5 s Lol =l
=B pguls o awg;l + S Lg 5l s 055 pid ¢/0 yliae =B2 d(aald) (Stws) 955 B pan pac = BitolS T 5L
ok g3l 4 S Losil (w368 il SO

L o bl gixe WS sy iy mdans 0 LSD 9995) ool g o 30 lSs Gy sl sla i Siles
l:=unstressed(Control), Irrigation based on the plant's water requirement, l2=Irrigation at 75% of
the plant's water requirement, Is=Irrigation at 50% of the plant's water requirement; B1, B2 and
Bs: no bio-fertilizer(Control), 0.5 liters of Azotobacter +Azospirillium and 1 liters of Azotobacter +

Azospirillium bio-fertilizer respectively.The Means in each column followed by similar letter (s) are
not significantly different at 5% probability level by LSD Test.
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Table 6-The Mean comparison of agronomical traits in millet cultivars under the effect of
irrigation x bio fertilizer x cultivars interaction

Harvest index

Irrigation Cultivars f B_ic_)- 1000-seeds weight Biological_%/ield .
ertilizer ()] (kg ha™) )

B 1.07 bc 2298.7d 27.57e

Golbaf B2 0.96¢ 3016.6bc 33.46bcd

N Bs 171a 3781.3a 41.78 a
B1 1.19 abc 3263.6b 34.35bcd

Bastan B2 1.24 abc 3351.9b 32.46cde

Bz 1.36 abc 3961.7a 35.72bcd

B1 1.51ab 2128.5de 37.88ab

Golbaf B2 1.37 abc 2308.4d 38.13ab
Bz 1.08 bc 2075.1de 31.70cde

. B1 1.44 abc 2087.0de 30.84de
Bastan B2 1.59 ab 2811.2¢c 34.86bcd

Bs 1.12 bc 2761.5¢c 33.08bcd
B1 1.54 ab 1018.6 g 36.77abc
Golbaf B2 1.36 abc 1326.79 37.00abc

Bs 1.08 bc 1423.2fg 30.93de
' B 1.23 abc 1749.7f 36.77abc
Bastan B2 1.47 abc 1940.8 de 35.53bcd

Bs 1.46 abc 2081.1de 33.91bcd
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I:=unstressed(Control), Irrigation based on the plant's water requirement, I>=Irrigation at 75%
of the plant's water requirement, Is=Irrigation at 50% of the plant's water requirement; B1, B2
and Bs: no bio-fertilizer(Control), 0.5 liters of Azotobacter + Azospirillium bio-fertilizer and 1
liters of Azotobacter +Azospirillium bio-fertilizer respectively.The Means in each column followed
by similar letter (s) are not significantly different at 5% probability level bye LSD Test.
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