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2. Water productivity
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6. Non-drought stress
7. Moderate drought stress
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1. Crop evapotranspiration
2. Conventional tillage

3. Strip tillage

4. Deficit irrigation

5. Full irrigation
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Table 1. Calculation of bean water requirement and volume of water consumption in furrow irrigation with 50%

efficiency
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(October
& 582.2
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Sum 9
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*: KC: plant coefficient of bean, ETC: evaporation and transpiration in bean and Irreq: water requirement of bean
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Table 2. Analysis of variance of different irrigation Intervals on growth characteristics of Chitibean

Olapo (u&leo
Ol i il o3l 4z Mean square "
S Slus L . A . ) S Slos L™ 590 542
UL yo &l olaws ald s (439 S ySlos -
g o S5slem ol <!
Source of degrees of Number Number of seeds 100 Seeds . Biological Harvest water
o of pods ; Yield . product
Variation freedom per pod weight yield Index L
per plant ivity
P
’.’SJ . 2 3.79n.s 0.03n.s 6.53n.s 200134.7 686666.7n 0.60n.s  0.05n.s
Replication n.s S
sl 90 2078331 78005000
Irrigation Interval 2 214.94** 19.88** 0.14n.s 4.gx x 31.60** 0.89**
Jo sialesl ol
Errorl 4 3.66 0.46 40.61  126735.3 380416.7 2.95 0.002
Sl 2253314, 7274285.7
Herbicide 7 9.80** 0.92** 15.85n.s ek o 36.95** 0.10**
50 (salojl ol
Error Il 14 1.56 0.19 53.91 54184.3 3961905 4.04 0.003
I ] 2 1571907
Irrigation Interval x 14 2.66* 0.49** 16.69* 809285.7* 9.18** 0.003n.s
Herbicide
sialosl ol
TotalError 28 1.3 0.16 7.81 42064.6 352797.6 2.09 0.003
(202 S w2 12.82 10.59 1709 1638 1865  13.06  7.78

%) Coefficient of Variation(

G g pae NS oy ) 50 Jlaiol mdaw 1o (5 Iy dre ol 5 A
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Fig. 1. Mean comparison of Herbicide and Irrigation Interval on number of pods per plant and seeds per pod of Chiti
bean.
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Fig. 2. Mean comparison of Herbicide and Irrigation Interval on yield characteristics (a: yield, b: 100 Seeds weight, c:
Harvest Index and d: Biological yield) of Chiti bean.
5,05 SOl gesl ell p RKaSG L s ls pme B 070.05 mhans (o i)l S e By G Sl i oy a5 Sl Sl
Means within each column with a letter in common, Based on Duncan's test are not significantly different at a= 0.05.
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Introduction

The effectiveness of productivity and sustainable agricultural development depends on the availability of
natural resources as well as the efficiency of management measures in agricultural lands. Increasing water
use efficiency is a promising way to manage agricultural production in arid and semi-arid regions where
there is little or no prospect of expanding water resources (Boutraa, 2010). According to Malik et al. (1993)
bean yield may be reduced up to 70% when faced in competition with weeds. Extending the irrigation cycle
(limited irrigation) in beans is expected to diminish not only the water consumption but also to influence the
weed density along with dry matter too.

Materials and Methods

This project was conducted at Khair-abad research station in Zanjan, Iran, over a period of two years
starting from the 2017 growing season. The experimental design utilized a randomized complete block
design (RCBD) with 24 treatments and three replications. The treatments were arranged in a strip plot layout.
The vertical factor of the experiment consisted of three levels of irrigation intervals: efficient irrigation
(every 4 days), limited irrigation (every 9 days), and more limited irrigation (every 12 days). The horizontal
factor involved eight sub-factors of herbicides: Trifloraline, Imazethapyr, Trifloraline + Bentazone,
Imazethapyr + Bentazone, Imazethapyr + Sitogate, Bentazon + Gallant Super, traditional hand mowing, and
a test sub-factor with no control. Several traits were evaluated in this study, including the number of pods,
number of seeds per pod, 100-seed weight, bean grain yield, biological yield, harvest index, and productivity
index. Data analysis and mean comparisons were performed using the SAS statistical software, employing
Duncan's multiple range tests.

Results and Discussion

The Results indicated that both the herbicides and irrigation periods were effective on density and dry
matter of weeds. Reducing irrigation intervals will allow for greater control of weed density and dry matter.
Imazethapyr and Trifloraline herbicides as pre-emergence and pre-plant followed by post emergence
application of Bentazone leads to about 85 and 82 % reduction at in weeds density at bean 3rd three leaflet
appearance stage, 85 and 82 % reduction at 50% flowering stage bean in tow year of the study recorded the
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most reduction on weeds density. Moreover, these herbicides inducing about 88 and 81% decrease at bean
3rd three leaflets and 91 and 87% decrease at bean 50% flowering stage. These treatments after weeding had
the highest control on weed density and dry matter. Trifloraline, when applied as a pre-plant treatment,
showed the lowest effectiveness in controlling weeds among all the treatments. It resulted in an average
reduction of 49% at the appearance of the bean's third three leaflets and approximately 70% reduction at the
50% flowering stage of the bean plant. This treatment consistently ranked the lowest in terms of weed
control throughout the study period. The treatments of Imazethapyr, whether applied solely as a pre-
emergence treatment or in combination with Situgate as a post-emergence treatment, were found to be
ineffective in controlling weeds. Therefore, these treatments are not recommended for weed management in
beans, particularly under limited irrigation regimes. The maximum number of sheaths, grains per sheath, and
weight of 100 grains were observed in the irrigation regime of every 4 days when integrated with the
application of Trifloraline, traditional hand mowing, Imazethapyr + Situgate, and Imazethapyr alone. In
terms of bean harvest, the highest yields of 5175 kg/ha, 4707 kg/ha, and 4624 kg/ha were obtained from the
irrigation regime of every 4 days when integrated with traditional hand mowing, the application of
Imazethapyr + Bentazone, and Imazethapyr + Situgate, respectively. On the other hand the best biological
performance as 9950, 9783, and 9733 kg/ha were related to 4 days interval when integrated with application
of Imazethapyr + Bentazone, hand mowing, and Imazethapyr + Situgate. The maximum bean harvest index
at 52.82 and 50.80 percent were related to 4 and 9 days intervals integrated with hand mowing, followed by
50.54 percent related to 4 days round integrated with Imazethapyr and 9 days round integrated with
Trifloraline+ Bentazone. The highest water efficiency as 0.83 was related to 9 days interval whereas the
lowest one as 0.48 was related to 4 days round. Regarding the horizontal factors, during the two years study
the maximum water efficiency as 0.86, 0.77, and 0.76 were registered at treatments of hand mowing,
application of combined Imazethapyr + Bentazone, and combined Imazethapyr + Situgate, respectively.

Conclusion

Based on the overall results and considering water shortage as well as water usage efficiency and
decreasing the amount of both performance and traits of performance reduction in Chiti bean "Kosha"
leading to desirable weeds control and bean vyield, nine days round irrigation could be recommended
provided with application of Imazethapyr or trifloraline herbicides with Bentazone.
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