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Figure 1-Day temperature graph
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Figure 2-Scheme of pot that used in experiment
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Table 1- Selected chemical and physical properties of soil
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(dgfm) pH  (Permanent Wilting Point)  Field Capacity Bulk Density ;_SL; sl
(%By volume) (%By volume) (g cm™® ) Soil Texture
043 7.9 18.3 121 i
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Table 2-Selected chemical properties of water
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Na* COZ HCO; Ca*+Mg?¥ P
(meq/lit) (dS/m)

0.15 0 3.75 0.92 0.35 7.93
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Figure 3-Water consumption in treatment
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Table 3-ANOVA table of WUE and water consumption

alsa,Sles  (Bpan O (ol O dpas 21,5
(Yield) (Water consumption)  (WUE) & as Ol s 2ol
Wil po il (Degree of freedom)(Source of Variance)
(Sum of Squares )
12.86° 73.862° 0.317* 3 el ol
(Irrigation time)
1040.59* 14276.105* 2.760* 1 bl ol
(Irrigation VVolume)
OllI‘IS 8206‘*‘* 0002[15 3 LS)L‘"T L)l)“"’xks)l‘""T L)L")
(Time x Volume)
1.07 0.900 0.023 24 s
Error
10.9 1.1 74 - CV (%)
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L
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Figure 4- Seed yield of experimental treatment
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Figure 5- WUE in experimental treatments
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Figure 6- Plant height in experimental treatment
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Table 4- ANOVA table of yield

SYE Job sl dlawi s Vee s 35 A slasy &g i3
(pod YL (100 seed A9y (Plant 83l as Ol i 2slio
length) (Branches weight) (Number of height) (Degree of (Source of
Number) Pods) freedom) Variance)
(Sum of Squares )<le wo (35bo
0.094" 0.1909™ 14.158" 1082.58°* 152.06™ 3 el ol
(Irrigation time)
&l Ol
36.913* 17.5034** 390.48* 24531.1* 4665.17* 1 (Irrigation
Volume)
0.086"™ 0.0381" 0.98"™ 102.70" 91.46" 3 LS()TL”' C"":if’lw OL)""
Ime olume
0.2912 0.3333 1.8026 181.93 158.69 24 e
(Error)
7.03 11.1 5.34 20.2 16.9 - CV (%)
3,5os (1521 (ile A lio—0 Joi
Table 5- Comparison of mean Yield
S Job . U LR RS T R e .. e ewy .
(pod length) ‘—;"5 ‘5: AQNLW .:.w (100 seed weight) :"" ’; ‘JM:F':L:" (Plant height) . ui‘“"’ .
(cm) (Branches Number) (gr) (Number of Pods) (cm) (Treatments)
9.00% 6.25° 30.03* 103.25° 88.18° (8 bl 7
6 AM(full irrig.)
6.64° 4.58° 22.72° 55.25° 69.81% (ol oS oo »
6 AM(deficit irrig.)
8.77° 5.93° 29.29° 98.75° go.ost (ke d
8 AM(full irrig.)
6.54 4.43° 22.41° 43¢ 67.87% (ot ”5 )_5-“_" A
8 AM(deficit irrig.)
8.51% 5.75°% 26.73° 78b 85.43° (=5 “"lﬁ*')_f‘_‘ v
2 PM(full irrig.)
6.64° 437° 19.95¢ 25.25¢ 84.12° (et “5 )_"’_‘ Y
2 PM (deficit irrig.)
8.68° 5.81° 28.44%® 97.25% 85.93% (=5 “5’["*'){“’,‘ .
6 PM (full irrig.)
6.54" 443 21.47% 32.25¢ 57.41° (k! o5) e 7

6 PM (deficit irrig.)

2l ged (P<0.05) o gime BMS] (gls ot o 13 S e gy by ol
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 7- Number of pods in experimental treatments
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Figure 9- Branches Number of plants in experiment
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Introduction: Nowadays, due to lack of water resources and increasing demand for water, agricultural water
planning issues need further consideration. With proper planning and determination of irrigation depth and time,
the effects of stress and yield loss on the plants are reduced. Irrigation scheduling is one of the most important
factors in crop’s quality and quantity. The main objective of irrigation scheduling is to control crop’s water
conditions in order to achieve its optimum yield level. So irrigation timing is the vital factor on which crop water
stress and eventually yield's level are dependent upon. Moreover, irrigation timing is used in irrigation
scheduling. The aim of this study was to evaluate the effect of irrigation time on water consumption, water use
efficiency and yield of beans.

Materials and Methods: In order to observe the effect of the amount and the time of the irrigation on water
consumption, yields rate and water use efficiency, the current research was carried out at the University of
Shahrekord during the summer of 2012. The experiment was done as a completely randomized design with 4
repetitions consisting of irrigation time and the amount of irrigation in 4 and 2 levels (at 6, 8, 14 and 18) and
(deficit irrigation, full irrigation), respectively. Beans seeds were planted in 32 similar vases with a diameter of
45 cm and height of 60 cm, in each experiment. Treatments were begun after 37 days from planting. Treatments
were irrigated when the average moisture in the root zone was equal to the lower border of readily available
water of full irrigation. At the end of the experiments, plants were completely harvested. Then the plant’s height,
number of branches, numbers of pods per plant, pod and seed weight were measured.

Results and Discussion: Results showed that irrigating at different times during the day influenced water use
efficiency, water consumption, seeds yield and number of pods in the bush. The water consumption was affected
by irrigation time. Among full irrigation treatments, irrigation at 2 p.m. and 6 a.m. had the highest and lowest
water consumption, respectively. The total amount of water used in irrigation at 8 a.m., 2:00 p.m. and 6 p.m.
compared to 6:00 a.m. was increased by1.6, 9.5 and 4.1 percent, respectively. The results showed that irrigation
at 2:00 p.m., caused a significant reduction in yield. Moreover, water use efficiency in 6 a.m. treatments had
increased 18.5 percent more than that of the 2:00 p.m. irrigation treatment. The time of irrigation did not have a
meaningful effect on bush height, the number of minor branches, the pod's length. The effect of the amount of
irrigation water was meaningful on bush height, number of minor branches, seeds yield, the number of pods in
the bush, pods length and seed weight. Seed yield at 8:00 a.m., 2:00 p.m. and 6:00 p.m. treatments has shown
0.29, 17.1 and 7.6 percent decrease in comparison with 6:00 a.m. irrigation treatment, respectively. Moreover,
100-seed weights were significantly affected by the irrigation time. The maximum and minimum weights of 100-
seed weights were obtained at 6:00 a.m. and 6:00 p.m. irrigation, respectively. Analysis of variance showed that
the number of pods per plant was affected by irrigation time. The maximum number of pods per plant was 101
which belong to the 6:00 a.m. treatment. In this experiment in the case of irrigation at 2:00 p.m., the number of
pods per plant was significantly decreased in full and deficit irrigation. The results showed that although the
irrigation frequency was the same, irrigation at maximum evapo-transpiration caused the plant to be under stress
and the yield was reduced. In other word, it can be said that time of irrigation had no meaningful effect on the
appearance and shape of the plant while it was effective in terms of the yield. Overall assessments showed that
maximum of the measured features were obtained in the case of 6:00 a.m. treatment.

Conclusion: The results showed that irrigation at different times of the day and the applied water stress,
reduced water use efficiency. These caused traits such as plant height; number of branches; number of pods per

plant; pod and seed weight to be affected by the irrigation depth. Based on the results of this experiment it can be
stated that, when there is no limit of water supply, it is recommended to irrigate in the early morning, before the
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steep slope of the temperature rise. However, in the situations with water shortage problems, is better to manage
the water and the product.
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