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Table 1- Some climatic properties of the experimental site during 2018-19 growing season
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Month Monthly minimum Monthly maximum Relative Precipitation
temperature (°C) temperature (°C) humidity (%) (mm)
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Table 2- Some properties of animal manure and compost applied in the experiment
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Organic fertilizer type EC (dS m) pH Nitrogen Phosphorous Potassium
(%) (mg/kg) (mg/kg)

7.4 7.8 1/0 0.81 0.67

Compost
(95) e 255
6.8 7.3 0.55 0.38 0.31

Animal manure (cow)
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(Eskandari and Alizadeh-Amraie, 2018)
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1. WP = Water productivity
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Table 3- Stages of irrigation in sole cropping of faba bean based on experimental treatments during 2018-19 growing season

Sl Ao 5o &b Wl wdsy al> 50
Irrigation stage Date Faba bean growth stage
Jsl al> e »o ks
First stage 26November Planting
pos al> o RN azalSo,
Second stage 6 December Seedling growth
pgm Al 5o Sve (F» D) azals
Third stage 16 December Seedling establishment (4 leaves)
plez al> e ¥ gy )
The fourth stage 24 December Vegetative growth
py 4> e 3\ gy )
The fifth stage 5 January Vegetative growth
i Al e ssvo gy )
The sixth stage 15 January Vegetative growth
s dl> o oo V) gy 2
The seventh stage 31 January Vegetative growth
piie al> o oot YO 28 g5,5
The eighth stage 14 February Early stages of flowering
ot 4l e azal F ity
The ninth stage 23 February Flowering
o2 al> o Qal VO ooddlle 5 auls
The tenth stage 6 March Flowering and podding
w235l al> e aawl Y8 Ganals £g,.0 g 2o Bl
The eleventh stage 17 March Podding and early stages of grain formation
w23l9d al> 5 299,80 @anails
The twelfth stage 25 March Grain formation
8 s al> 5o 592\ oaly JooS
The thirteenth stage 2 April Completion of grain formation
w03,k > o NIRTAN Wl (S £955 5 gl JooS
The fourteenth stage 10 April Completion of grain formation and starting of grain maturing
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Table 4- Analysis of variance (Mean Square) for grain yield and yield components of faba bean in different treatments of fertilizer
under conventional irrigation and partial root zone condition

sl Sl 39 &ls slaxy SUE olasy &ilo olaxy > ySlos S S dos 519 0
a9 -
i @b o Gy 4l Sl o dgry0 dgry0 599 &l o
1)
S.0vV o Plant ~ 1000 Grain  Grain per Pod per Grain Biological Grain Water use
height weight pod plant per plant yield yield efficiency
1S5
A 2 70.9* 9517* 0.202** 0.502** 16.2** 1339091 489120 0.159**
Replication
(]
o 1 376** 40017 1.65* 2.04% 234.4% 10354320+ 2585297 2.01*
Irrigation(l)
= 3 244 1978 0.568"* 2.54% 121.4* 2463090* 1060663** 0.247+*
Fertilizer(F)
Ix E 3 2.40m 650" 0.025™ 0.212% 7.3% 158531 23036° 0.065*
Uas-
14 731 250 0.019 0.015 1.02 12744 7246 0.006
Error
247 1.33 454 2.01 5.34 244 3.79 6.74
CV(%)

S sirn e NS 1o )0 iy Szl mhaw [0l s ¥ tao,0 S Lol e )0 lo gixe ¥

* and ** indicate significant at P<0.05 and P<0.01, respectively. ns: not significant
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F1, F2, F3 and F4 are control, chemical fertilizer, animal manure and compost, respectively.
11: conventional irrigation, 12: partial root zone irrigation.
Different letters indicate significant difference at P<0.01 according to Duncan’s multiple test.
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Figure 1- Effect of irrigation method (a) and fertilizer type (b) on plant height of faba bean
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F1, F2, F3 and F4 are control, chemical fertilizer, animal manure and compost, respectively.

11: conventional irrigation, 12: partial root zone irrigation.

Different letters indicate significant difference at P<0.01 according to Duncan’s multiple test.
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Figure 2- Effect of irrigation method (a) and fertilizer type (b) on 1000-grain weight of faba bean
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F1, F2, F3 and F4 are control, chemical fertilizer, animal manure and compost, respectively.
11: conventional irrigation, 12: partial root zone irrigation.

Different letters indicate significant difference at P<0.01 according to Duncan’s multiple test.
Wl GLLE 53 ails sl 1 () 355 £33 5 (@) (5 )bl b, 1 -V JSC

Figure 3- Effect of irrigation method (a) and fertilizer type (b) on grain number per pod of faba bean
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Table 5- Grain yield and yield components of faba bean at different fertilizer treatments under conventional and partial root zone
irrigation conditions

- 95 3l
sl G 395 £ wgr yo Sl Agryd Al gl 5o o 28
S - . Biological yield Grain yield
Irrigation method Fertilizer type Pod per plant Grain per plant
(kg ha®) (kg ha®)
F1 5.77c 18.0c 4773c 2067e
Jo5 Lo F2 7.0a 28.7a 6130a 3051a
Conventional irrigation F3 6.5b 22.7b 5220b 2724b
F4 6.33b 19.0c 5030bc 2458c
F1 4.67d 10.7e 3130f 13169
@z bl F2 6.47b 20.0c 4557c 2276d
Partial root zone irrigation F3 6.30b 19.0c 4363d 2187de
F4 5.83c 13.7d 3657e 1896f
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F1, F2, F3 and F4 are control, chemical fertilizer, animal manure and compost, respectively. In each column, different letters indicate

significant difference at P<0.01 (for grain yield at P<0.05) according to Duncan’s test.
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Figure 4- Water productivity in different experimental treatments.
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Abstract

Introduction: Water is essential for the production of biomass and grain by plants. In recent years,
deficit irrigation induced by partial root zone irrigation has been one of the methods used to increase
water productivity in agronomic systems. In this method, only a portion of the root system is
irrigated and is exposed to semi- moistened and semi dried conditions. In sustainable agriculture ,
on the other hand, efforts are made to reduce the use of chemical fertilizers due to their negative
impact on agronomic systems, such as reducing water and plant root penetration into soil and
causing soil degradation. However, plants should be supplied with nutrients through other means,
such as manure and compost. In order to reduce water consumption in agricultural systems, low-
intensity irrigation has always been regarded as an essential management strategy. Due to the fact

that, in the majority of the country, a decrease in precipitation occurs during the reproductive
growth period of crops, resulting in a limitation of grain filling, research on limited irrigation
techniques that can optimally reduce water consumption in agricultural systems is a top priority.

Materials and Methods: The research was carried out in Shadegan, Khuzestan during 2018-19. A
two-factor factorial experiment based on randomized complete block design and three replications
were employed to compare the treatments. The first factor was the irrigation regime applied after
seedling establishment. The twoirrigation treatments were total root zone irrigation (11) and partial
root zone irrigation (12). In complete irrigation, furrows were completely irrigated. In the partial
root zone irrigation method, alternate furrow irrigation was used. The control (no fertilizer),
chemical fertilizer, animal manure (cow manure), and compost comprised the second factor. Urea
(100 kg ha't), triple super phosphate (100 kg ha) and potassium sulfate (100 kg ha') were used as
chemical fertilizers (50 kg ha). Before planting, the entire amount of compost (30 t ha') and cow
manure (30 t ha') was applied. Each plot's incoming water volume was measured.

Results and Discussion: The interaction between irrigation and fertilizer had a significant effect on
grain number per plant, biological yield, and water productivity (P<0.01) and grain yield (P<0.05).
With the application of chemical fertilizer and thorough irrigation, the highest grain yield (3051 kg
ha'l) was achieved. Grain yield of faba bean under partial root zone irrigation and chemical fertilizer
was 9.2% more than that of complete irrigation and control (no fertilizer) treatment. The application
of fertilizer increased the grain yield of faba bean under partial root zone irrigation (in chemical
fertilizer, animal manure and compost was 42%, 40% and 31% more than that of control (no
fertilizer), respectively). However, only when chemical fertilizer was used was the grain yield of
faba bean greater under partial root zone irrigation than under full irrigation and no fertilization.
Other fertilizer treatments were unable to compensate for deficit irrigation's negative effects on faba
bean grain yield. The highest (1.73) and lowest (0.83) of water productivity (kg grain m=) were
achieved with the application of chemical fertilizer under partial root zone irrigation and no
fertilizer application under full irrigation regime, respectively. Compost did not improved water
productivity under full irrigation. However, under partial root zone irrigation, compost resulted in
higher water productivity compared with all fertilizer treatments under full irrigation. The highest
water productivity under partial root zone irrigation (1.73) was more than 40% more than the
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highest water productivity under full irrigation (1.037).
Conclusion: The results of the present research confirm that partial root zone irrigation can help
improve water productivity by reducing water consumption while maintaining grain vyield.

Furthermore, animal manure and compost cannot be used as a replacement of chemical fertilizers
because slow release of nutrients.

Keywords: Animal manure, Compost, Deficit irrigation, Grain yield, Water use



