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 RESEARCH  PAPER 

• Pulsed irrigation refers to the 

practice of repeating irrigation on-

off cycle until the entire irrigation 

depth is applied. 

• Deficit irrigation creates water 

stress that can affect the growth 

and development of silage maize. 

• The yield response factor (ky) 

indicates crop yield reduction as a 

function of evapotranspiration. 

• The ky factor of silage maize in 

this study was equal to 2.13. 

 

The amount of irrigation water applied to the root zone of plants can greatly affect 

crop yield. The yield response factor (ky) indicates the reduction in crop yield as a 

function of evapotranspiration and can be an important tool for yield forecasting 

and irrigation management. The objective of this study was to determine the yield 

response factor (ky) of silage maize under different irrigation levels in the arid and 

semi-arid regions of Varamin, Iran. Actual crop evapotranspiration was determined 

by monitoring soil water content in the root zone of the plants. After harvest, the 

biological yield was determined and the yield response factor of silage maize was 

calculated. The results showed that the highest and lowest biological yield of silage 

maize were associated with treatments PI1 and PI4, respectively. The silage corn 

yield response factor (ky) in this study was 2.13, indicating a high sensitivity of 

silage corn yield to crop water use. As a result, it is recommended that pulsed 

management in drip irrigation systems with 60% deficit irrigation be avoided in 

areas with climatic conditions similar to those in the study area and limited water 

resources, as this reduces crop production efficiency. 
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1. Introduction 

Water is essential for crop growth, and its shortage has a negative effect on crop yield. Therefore, farmers 

tend to over-irrigate, an approach that hindersthe conservation of scarce water resources. Considering the 

global expansion of irrigated areas and the limited availability of irrigation water, there is a need to optimize 

water use efficiency (WUE) by maximizing crop yields under deficit irrigation conditions. When water deficit 

occurs during a specific period of growth stage, the yield response can vary depending on crop sensitivity to 

water stress at that specific growth stage. Therefore, the timing of the application of deficit irrigation 

appropriately is a tool for scheduling irrigation where a limited supply of water is available (Moutonnet, 2002). 

The irrigation scheduling based on deficit irrigation requires careful evaluation to maximize water use 

efficiency (Kirda, 2002). A standard formulation relates four parameters (Ya, Ym, ETa, and ETm) to a fifth: ky, 

the yield response factor, which relates relative yield decrease to relative evapotranspiration deficit. In other 

words, when the plant's water needs are not met, the actual crop evapotranspiration becomes less than the 

potential crop evapotranspiration and the crop is subjected to drought stress, leading to reduced yields. The 

response coefficient of the crop due to loss of irrigation is obtained at a specific stage of crop growth or the 

whole vegetative stages of the crop (Dixit, 2020). In one of the study, reported the yield response factor (ky) of 

corn equal to 1.04 based on 2 years data (Dağdelen et al., 2006). The ky values of silage maize to water deficit for 

a complete growing season were obtained 1.86 and 1.26 in 2005 and 2006, respectively (Kiziloglu et al., 2009). In 

the other study, stated that the yield response factor (ky) for the silage maize for two growing seasons averaged 

1.12 (Bouazzama, 2012). Also, in the other research, reported different ky values that were observed in 

experimental years 2014 and 2015 (Ucak et al., 2016). They stated that irrigation treatments have a significant 

effect on ky values. Yield response factors (ky) for years of 2014 and 2015 were respectively calculated as 0.74 

and 1.06. The main objective of this study was to determine Ky of silage maize under different irrigation levels 

in the arid and semi-arid region of Varamin, Iran. 

 

2. Materials and Methods 

This study was conducted to determine the yield response factor (ky) of silage maize during the growing 

year of 2019 at the Saffari-Salehi livestock complex located in the Varamin (51° 41 ́42.8" E, 35° 19 ́51.9˝ N 973 m 

altitude) region. Some meteorological data at the experimental site are indicated in Table 1. According to Table 

1, the growing period of silage maize (July) is hot with the maximum temperatures that exceed 41.9 °C. 

 

Table 1. Some meteorological data at the site of the experiment. 
 

Variable 
Months 

July August September October 

Max. temperature (°C) 41.9 40.5 36.1 30.7 

Min. temperature (°C) 24.1 22.3 18 13.6 

Max. relative humidity (mm/month) 41.2 40 49.2 59.4 

Min. relative humidity (mm/month) 13.2 13.9 21.4 20.3 

Mean. wind velocity 2.6 1.8 1.6 1.3 

 

Before the experiment started, soil samples were collected with an auger from soil layers 0-30, 30-60, and 60-

90 cm for analyses. Some physical and chemical properties of the soil were determined (Table 2). 

 

Table 2. Some physical properties of the experimental field soil. 
 

Properties 
Soil layer (cm) 

0-30 30-60 60-90 

Soil Texture Loam Loam Loam 

Bulk Density (ρa) (gr/cm3) 1.49 1.51 1.51 

Field Capacity (θ𝑓𝑐 , %) (m3/m3) 36 31 34 

Wilting point (θ𝑤𝑝 , %) (cm3/cm3) 13.7 17.5 15.3 



Cent. Asian J. Plant Sci. Innov., 1(4): 214-220 (2021)                                                                                                                Hajirad et al.,                                                                                                                                                                                                                          

 

216 
 

The experiment was conducted as a split-plot based on a randomized complete block design replicated three 

times. The treatments included four irrigation regimes in form of 60 (I4), 80 (I3), 100 (I2), and 120 (I1) percent of 

the irrigation depth of the full irrigation treatment as the main plots and two pulsed and continuous irrigation 

management sterategies as subplots. A length of 1 m space was considered between the treatment plots. Each 

treatment consisted of three two-row cultivation rowss, two rows one at each side of the oplots were considered 

as margins and the required data were collected from the center row. The length of the planting  rows was 20 

meters. The irrigation system used was a drip irrigation system equieped with drippers having a flow rate of 0.7 

liter per hour and lateral pipes at a spacing of 20 cm. Tape lateral pipes were placed between the two planting 

rows. To determine the depth of irrigation water, a soil moisture monitoring method was used. Soil moisture 

was measured using a PR2/6 probe profile device, which was previously calibrated at field. The depth of 

irrigation water required was calculated based on the data read by the probe profile device before each 

irrigation event according to the equation (1) (Gupta et al., 2019): 

 

SMD = (θ𝑓𝑐 − θ𝑖) × D𝑟𝑧 × 𝑓                                                                                                                                                  (1) 

 

Where, SMD is soil moisture deficit (mm), θfc and θi are respectively, soil moisture at field capacity and pre-

irrigation moisture (volumetric percentage) and Drz is crop root development depth (mm) and f is a coefficient 

for applying different levels of irrigation depth (coefficient f for treatments I1, I2, I3, and I4 was 1.2, 1, 0.8, and 0.6, 

respectively). In continuous irrigation management strategy, the calculated irrigation water depth was provided 

to the plant continuously at each irrigation event. In pulse management treatments, the amount of water 

required for each treatment was provided to the plant in three pulses with equal on and off duration times. In 

other words, if the irrigation time required for the treatment was three hours, the irrigation depth in the pulse 

treatments was applied as three one-hour pulses with one hour rest time between the irrigation pulses by 

closing and opening the irrigation valves. Irrigation of all treatments was done simultaneously. The volume of 

applied water was measured using calibrated volume meters. The soil water balance relationship (equation 2) 

was used to calculate the actual evapotranspiration of silage maize during the growing season (Allen et al., 

1998). 

 

ETa =  I𝑟𝑟𝑔 + P𝑒 + CR − RO − DP ± ∆S                                                                                                                                (2) 

 

Where ETa is the actual evapotranspiration (mm), Irrg is irrigation depth (mm), Pe is effective rainfall (mm), 

CR is capillary rise (mm), DP is deep percolation, ∆S is the soil water content variation (mm) and RO is runoff 

(mm). The capillary rise was considered negligible because the water table was at a depth of 30 m below the soil 

surface. Due to the good soil permeability and the low drippers flow rate, no surface runoff was observed in the 

experimental plots during the growing season. Also, according to the data recorded at the nearby weather 

station, effective rainfall during the growing season was zero. The relationship between relative 

evapotranspiration reduction (1 – ETa/ETm) and relative yield reduction (1 –Ya Ym⁄ ) was determined using the 

method given by Doorenbos and Kassam (1979) as follows (Doorenbos and Kassam, 1979): 

 

(1 −
Ya

Ym
) = ky (1 −

ETa

ETm
)    or   Y𝑑 = k𝑦 × ET𝑑                                                                                                                     (3) 

 

Where Ya is actual yield, Y𝑚 is maximum harvested yield, ET𝑎 is actual evapotranspiration, ET𝑚 is maximum 

evapotranspiration, Y𝑑 is relative yield reduction, ET𝑑 is relative evapotranspiration reduction and ky is a crop 

yield response factor that varies depending on species, variety, irrigation method and management, and growth 

stage when deficit evapotranspiration is imposed. The crop yield response factor indicates whether the crop is 

tolerant of water stress. A response factor greater than unity indicates that the expected relative yield decrease 

for a given evapotranspiration deficit is proportionately greater than the relative decrease in evapotranspiration 

(Kirda et al., 1995) The maximum yield of silage maize under two treatments of pulsed and continuous 
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irrigation was considered as Y𝑚 and its corresponding evapotranspiration  was also considered as ET𝑚. 

Doorenbos and Kassam (1979) stated that when Ky < 1, yield loss is less significant than evapotranspiration 

deficit; when Ky > 1, yield loss is more significant than evapotranspiration deficit (for maize, Ky = 1.25 for the 

whole growing period); and when Ky = 1, yield loss is equal to evapotranspiration deficit (line 1:1). In this study, 

the relative yield drop and production efficiency in terms of percentage were calculated using equations (4) and 

(5), respectively (Doorenbos and Kassam, 1979). 

 

relative yield reduction = ky (1 −
ETa

ETm
) × 100                                                                                                                  (4) 

production efficiency =
y𝑎

y𝑚
= [1 − (relative yield reduction )]                                                                                         (5) 

 

3. Results and Discussion 

Table 3, shows the depths of irrigation water for each one of the treatments under both pulsed and 

continuous irrigation management. The same amount of irrigation water was applied to both managements. 

 

Table 3. Irrigation water depth for different irrigation levels. 

Irrigation Management Treatments Irrigation Water Depth (mm) 

Pulsed (P) I1 

I2 

I3 

I4 

470 

405 

340 

275 

Continuous (C) I1 

I2 

I3 

I4 

470 

405 

340 

275 

 

Figs. 1 And 2, show the trend of changes in the biological yield (the weight of the dry matter of the plant 

shoots) per water consumption and actual evapotranspiration of silage maize under both pulsed and 

continuous irrigation managements. In continuous irrigation management (Fig. 1), with increasing irrigation 

depth, the highest yield was obtained in over-irrigation treatment (CI1) and the lowest biological yield was 

related to under-irrigation treatment at 60% level (CI4). In pulse irrigation management, with increasing the 

depth of irrigation water, the highest and lowest biological yields were obtained from PI1 and PI4 treatments, 

respectively. Despite the same irrigation depth applied at the PI2 and CI2 treatments, pulse management 

increased biological yield by 25% compared to continuous irrigation management, which could be due to the 

better soil moisture distribution within the plant root zone. Pulse irrigation management reduced the 

performance of PI4 treatment by 9% compared to CI4 treatment, which can be explained by the fact that the 

application of this management intensified the stress in this treatment (Sarker et al., 2020).  

According to Fig. 2, the highest actual evapotranspiration at different levels of irrigation under both pulsed 

and continuous irrigation management was related to treatment PI1 and the lowest was related to treatment PI4 

With the increase of actual evapotranspiration, biological yield also increased in both irrigation managements, 

but this increase was greater in pulse management. A linear relationship was observed between the actual 

evapotranspiration of silage maize and the biological yield under both pulsed and continuous irrigation 

management. Other researchers have reported a linear relationship between actual evapotranspiration and 

yield (Cakir, 2004; Dağdelen et al., 2006; Gençoğlan et al., 1999; Kırnak et al., 2003; Payero et al., 2006). 

To determine the yield response factor of silage maize, a linear relationship was established between the 

values of the relative decrease in biological yield versus relative decrease in evapotranspiration with zero Y-

intercept (Fig. 3). The yield response factor for the whole growing season in this study was 2.13. Gencoglan and 

Yazar (1999), obtained ky values between 1.08 to 1.61 (Gençoğlan and Yazar, 1999); Kipkorir et al., (2002) and 

Popova et al., (2006), obtained ky values of 1.21 and 1.28, respectively (Kipkorir et al., 2002; Popova et al., 2006); 
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Bozkurt et al., (2011), stated that the seasonal yield response factor  (ky) was 1.98 (Bozkurt et al., 2011); as 1.04 

(Dağdelen et al., 2006); as between 0.88-0.93 (Öktem, 2006); Bouazzama et al., (2012) and Irmak et al., (2016), 

found ky values of 1.12 and 1.14,  respectively (Bouazzama et al., 2012; Irmak et al., 2016); Ertek and Kanber 

(2001), reported ky value as 0.70 and indicated that a unit water deficit may result in a 0.70 unit reduction in 

yield (Ertek and Kanber, 2001). The present ky values of silage maize obtained in the present study are higher 

than the values reported by other researchers, which indicates a greater sensitivity of biological yield to water 

consumed by the crop. Of course, several factors such as cultivar type, planting time, planting density, and 

climatic conditions that are directly related to crop yield have also played a role in the variability of this factor. 

 

 
Figure 1. The relationship between Biological Yield and IWD. 

 

 
Figure 2. The relationship between Biological Yield and ETa. 

 

 
Figure 3. The relationship between evapotranspiration reduction (ETd) and relative yield reduction (Yd). 



Hajirad et al.,                                                                                                                Cent. Asian J. Plant Sci. Innov., 1(4): 214-220 (2021)                                                                                                                                                                                                                         

 

219 
 
 

The relative yield drop and production efficiency (%) for pulsed and continuous irrigation management are 

indicated in Table 4. 

 

Table 4.  Relative yield drop and production efficiency at different levels of irrigation. 

Treatments 
(𝟏 −

𝐄𝐓𝐚

𝐄𝐓𝐦

) (𝟏 −
𝐘𝐚

𝐘𝐦

) 𝐤𝐲(𝟏 −
𝐄𝐓𝐚

𝐄𝐓𝐦

) × 𝟏𝟎𝟎 
𝐲

𝐲𝐦

 

PI1 

CI1 
0 

0.09 

0 

0.14 

0 

20 

100 

80 

PI2 

CI2 
0.05 

0.11 

0.03 

0.23 

11 

23 

89 

77 

PI3 

CI3 
0.12 

0.08 

0.12 

0.30 

17 

26 

83 

74 

PI4 

CI4 
0.25 

0.22 

0.58 

0.46 

54 

47 

46 

53 

 

According to Table 4, the highest and lowest production efficiencies were related to and treatments, 

respectively. On the other hand, the highest and lowest relative drop in performance occurred in treatments and 

respectively. The reason for the relative decrease in yield in the treatment compared to other treatments can be 

expressed as follows, considering that in the PI4 deficit irrigation treatment, about 40% less water volume was 

provided to the crop than the full irrigation treatment (I1), which The installment was given to the crop in three 

stages (three pulses). Therefore, in the pulse management treatment, one-third of the volume of water 

calculated for the 60% irrigation shortage treatment is given to the crop in one pulse, which due to its small 

volume, water is not expected to have penetrated to the depths of the soil, but in The surface layers of the soil 

are exposed and are more exposed to the phenomenon of evaporation from the soil surface. As a result, the 

combination of these factors causes less water to be provided to the plant than continuous management, which 

ultimately intensifies water stress in this treatment and reduces yield. 

 

4. Conclusion 

The results showed that the highest and lowest biological yields were obtained under two irrigation 

managements among different levels of irrigation and treatments. On the other hand, the highest actual 

evapotranspiration was related to treatment and the lowest was related to treatment. The yield coefficient of 

forage maize was obtained through a linear relationship between the relative values of biological yield versus 

the relative decrease of evapotranspiration with a width of zero origins, and its value was calculated to be 2.13 

for the whole growth period. This value indicates the high sensitivity of the performance to water consumption. 

It is also suggested that in areas with similar characteristics of the present study faced with limited water 

resources, pulse management should not be used with deficit irrigation at the level of 60% because it will reduce 

production efficiency. 

 

References 

Allen, R.G., Pereira, L.S., Raes, D., Smith, M., 1998. Crop evapotranspiration-Guidelines for computing crop 

water requirements-FAO Irrigation and drainage paper 56. Fao, Rome, 300(9), D05109. 

https://doi.org/10.1016/j.eja.2010.12.001 

Bouazzama, B., 2012. Effect of water stress on growth, water consumption and yield of silage maize under flood 

irrigation in a semi-arid climate of Tadla (Morocco). Biotechnol. Agron. Soc. Environ., 16(4), 468-477. 

Bozkurt, S., Yazar, A., 2011. Effects of different drip irrigation levels on yield and some agronomic 

characteristics of raised bed planted corn. Afr. J. Agric. Res., 6(23), 5291-5300. https://doi.org/10.5897/AJAR11.232 

Cakir, R., 2004. Effect of water stress at different development stages on vegetative and reproductive growth of 

corn. Field Crops Res., 89(1), 1-16. https://doi.org/10.1016/j.fcr.2004.01.005 

Dağdelen, N., Yılmaz, E., Sezgin, F., Gürbüz, T., 2006. Water-yield relation and water use efficiency of cotton 

(Gossypium hirsutum L.) and second crop corn (Zea mays L.) in western Turkey. Agric. Water Manag., 82(1-2), 63-

85. https://doi.org/10.1016/j.agwat.2005.05.006 

https://d1wqtxts1xzle7.cloudfront.net/40878584/Allen_FAO1998-with-cover-page-v2.pdf?Expires=1642167382&Signature=T6pYlP7owtMDSt~om6Vftzj7MjFcNQwdL9Wlldx0Rux91jSpc5H9u~xPoLWKHpabxaYl5FDMm-hUrEkGNZGQs2rI-q-aAF6fi8~qry8Nbv9wdfFbkWYb9YL1m7nsbIMlAS2z~0uJzbsAwyxa7hCVEaSGFEbCFjF7tUOcf2uqB7z~Ls8zSCjrlVxQvI5T2-LdDYqQ4EbuuhFFyDKvGXJ-XoI7stsxHFzsFaAxmoaslxdRsTsEybDWNM6ktYWBf9DSNy5IdZOP0w14ortXI4cUy1-TnrKOTYVis1TH74u9S-gyn0gs63hzoD5TAsam9Su9Wg4buYrBHyiG1C65geISbg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/40878584/Allen_FAO1998-with-cover-page-v2.pdf?Expires=1642167382&Signature=T6pYlP7owtMDSt~om6Vftzj7MjFcNQwdL9Wlldx0Rux91jSpc5H9u~xPoLWKHpabxaYl5FDMm-hUrEkGNZGQs2rI-q-aAF6fi8~qry8Nbv9wdfFbkWYb9YL1m7nsbIMlAS2z~0uJzbsAwyxa7hCVEaSGFEbCFjF7tUOcf2uqB7z~Ls8zSCjrlVxQvI5T2-LdDYqQ4EbuuhFFyDKvGXJ-XoI7stsxHFzsFaAxmoaslxdRsTsEybDWNM6ktYWBf9DSNy5IdZOP0w14ortXI4cUy1-TnrKOTYVis1TH74u9S-gyn0gs63hzoD5TAsam9Su9Wg4buYrBHyiG1C65geISbg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1016/j.eja.2010.12.001
https://popups.uliege.be/1780-4507/index.php?id=17003&file=1&pid=9137
https://popups.uliege.be/1780-4507/index.php?id=17003&file=1&pid=9137
https://academicjournals.org/journal/AJAR/article-full-text-pdf/BE8BF1837844.pdf
https://academicjournals.org/journal/AJAR/article-full-text-pdf/BE8BF1837844.pdf
https://doi.org/10.5897/AJAR11.232
https://d1wqtxts1xzle7.cloudfront.net/57208382/effct_of_water_stress-with-cover-page-v2.pdf?Expires=1642234470&Signature=Jy2AIP2YXh1b2LptxcloV~KMSwQA5M-sKOj2o3WCOR38f~eE0gGn4vjb6zDTG4fcr1UDmd9awBoP140yLujeWSQ~XsTaRFCB9Op~D6-gCxJ45FItH0NQLjM6ZBMfkJVvXzutPLvwp6GkBWQl2hKilb~C8Z7XGCo~BvsszG6wWmSCGfy4G289FxTkoFR7W-QbsX9aj2UeGKa4M1jJYCqB0VT5761AMPlM38~RHNPamdHnFFR-WuhkCz3wQYtzG3AdLnnIfteMWiFeiuj2uhZDv~n8tQi3tfqvaMrGGouf4ow2nHqn9KDk8hWt6s4aKmGOJ62DV0xy8o5gPNSReQObmw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/57208382/effct_of_water_stress-with-cover-page-v2.pdf?Expires=1642234470&Signature=Jy2AIP2YXh1b2LptxcloV~KMSwQA5M-sKOj2o3WCOR38f~eE0gGn4vjb6zDTG4fcr1UDmd9awBoP140yLujeWSQ~XsTaRFCB9Op~D6-gCxJ45FItH0NQLjM6ZBMfkJVvXzutPLvwp6GkBWQl2hKilb~C8Z7XGCo~BvsszG6wWmSCGfy4G289FxTkoFR7W-QbsX9aj2UeGKa4M1jJYCqB0VT5761AMPlM38~RHNPamdHnFFR-WuhkCz3wQYtzG3AdLnnIfteMWiFeiuj2uhZDv~n8tQi3tfqvaMrGGouf4ow2nHqn9KDk8hWt6s4aKmGOJ62DV0xy8o5gPNSReQObmw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1016/j.fcr.2004.01.005
https://freepaper.me/leecher/pdf/10.1016/j.agwat.2005.05.006
https://freepaper.me/leecher/pdf/10.1016/j.agwat.2005.05.006
https://doi.org/10.1016/j.agwat.2005.05.006


Cent. Asian J. Plant Sci. Innov., 1(4): 214-220 (2021)                                                                                                                Hajirad et al.,                                                                                                                                                                                                                          

 

220 
 

Dixit, G., 2020. Assessment of biological parameters in tomato cultivars irrigated with fertilizer factory wastes. 

Cent. Asian J. Environ. Sci. Technol. Innov., 1(4), 219-225. https://doi.org/10.22034/CAJESTI.2020.04.04 

Doorenbos, J., Kassam, A.H., 1979. Yield response to water. Irrig. Agric. Dev., 33, 257-280. 

https://doi.org/10.1016/B978-0-08-025675-7.50021-2 

Ertek, A., Kanber, R., 2001. Water-use efficiency (WUE) and change in the yield-response factor (Ky) of cotton 

irrigated by an irrigation drip system. Turkish J. Agric. For., 25(2), 111-118. https://doi.org/10.3906/tar-9908-18 

Gençoğlan, C., Yazar, A., 1999. The effects of deficit irrigations on corn yield and water use efficiency. Turkish J. 

Agric. For., 23(2), 233-242. 

Gupta, A., Rao, K.V.R., Singh, S., Soni, K., Sawant, C., 2019. Water productivity and yield of baby corn (Zea mays 

L.) as influenced by irrigation levels under subsurface drip irrigation. Int. J. Chem. Stud., 7(5), 128-135. 

Irmak, S., Djaman, K., Rudnick, D.R., 2016. Effect of full and limited irrigation amount and frequency on 

subsurface drip-irrigated maize evapotranspiration, yield, water use efficiency and yield response factors. Irrig. 

Sci., 34(4), 271-286. https://doi.org/10.1007/s00271-016-0502-z 

Kipkorir, E.C., Raes, D., Massawe, B., 2002. Seasonal water production functions and yield response factors for 

maize and onion in Perkerra, Kenya. Agric. Water Manag., 56(3), 229-240. https://doi.org/10.1016/S0378-

3774(02)00034-3 

Kirda, C., 2002. Deficit irrigation scheduling based on plant growth stages showing water stress tolerance. Water 

Rep., 22(102). 

Kirda, C., Kanber, R., Tulucu, K., 1995. Yield response of cotton, maize, soybean, sugar beet, sunflower and 

wheat to deficit irrigation. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture. 

https://doi.org/10.1007/978-94-011-4752-1_2 

Kırnak, H., Gençoğlan, C., Değirmenci, V., 2003. Harran Ovası Koşullarında Kısıntılı Sulamanın II. Ürün Mısır 

Verimine ve Bitki Gelişimine Etkisi/Effect of Deficit Irrigation on Yield and Growth of Second Crop Corn in 

Harran Plain Conditions. Atatürk Üniversitesi Ziraat Fakültesi Dergisi, 34(2). https://doi.org/10.17097/zfd.67384 

Kiziloglu, F.M., Sahin, U., Kuslu, Y., Tunc, T., 2009. Determining water–yield relationship, water use efficiency, 

crop and pan coefficients for silage maize in a semiarid region. Irrig, Sci., 27(2), 129-137. 

https://doi.org/10.1007/s00271-008-0127-y 

Moutonnet, P., 2002. Yield response factors of field crops to deficit irrigation. Deficit Irrig. Pract. 

Öktem, A., 2006. Effect of different irrigation intervals to drip irrigated dent corn (Zea mays L. indentata) water-

yield relationship. Pak. J. Biol. Sci., 9(8), 1476-1481. https://doi.org/10.3923/pjbs.2006.1476.1481 

Payero, J.O., Melvin, S.R., Irmak, S., Tarkalson, D., 2006. Yield response of corn to deficit irrigation in a semiarid 

climate. Agric. Water Manag., 84(1-2), 101-112. https://doi.org/10.1016/j.agwat.2006.01.009 

Popova, Z., Eneva, S., Pereira, L.S., 2006. Model validation, crop coefficients and yield response factors for 

maize irrigation scheduling based on long-term experiments. Biosyst. Eng., 95(1), 139-149. 

https://doi.org/10.1016/j.biosystemseng.2006.05.013 

Sarker, M., Choudhury, S., Islam, N., Zeb, T., Zeb, B., Mahmood, Q., 2020. The effects of climatic change 

mediated water stress on growth and yield of tomato. Cent. Asian J. Environ. Sci. Technol. Innov., 1(2), 85-92. 

https://doi.org/10.22034/CAJESTI.2020.02.03 

Ucak, A.B., Ayasan, T., Turan, N., 2016. Yield, quality and water use efficiencies of silage maize as effected by 

deficit irrigation treatments. Turkish J. Agric. Food Sci. Technol., 4(12), 1228-1239. 

https://doi.org/10.24925/turjaf.v4i12.1228-1239.998 

 

 

© 2020 by the authors. Submitted for possible open access publication under the terms 

and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

How to cite this paper: 

Hajirad, I., Mirlatifi, S.M., Dehghanisanij, H., Mohammadi, S., 2021. Determining yield response factor (ky) of 

silage maize under different irrigation levels of pulsed and continuous irrigation management. Cent. Asian J. 

Plant Sci. Innov., 1(4), 214-220. 

 

http://www.cas-press.com/article_118124_2ecdf9a9429e3a457a280d3794e1d4c5.pdf
https://doi.org/10.22034/CAJESTI.2020.04.04
https://freepaper.me/d/PDF/5a/5a7712158b5e8a4033b19126971d22e5.pdf?hash=uneEIA8zAORs0K4ecUkHDA&doi=10.1016/B978-0-08-025675-7.50021-2&title=&save=1%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20style=
https://doi.org/10.1016/B978-0-08-025675-7.50021-2
https://journals.tubitak.gov.tr/agriculture/issues/tar-01-25-2/tar-25-2-6-9908-18.pdf
https://journals.tubitak.gov.tr/agriculture/issues/tar-01-25-2/tar-25-2-6-9908-18.pdf
https://doi.org/10.3906/tar-9908-18
https://journals.tubitak.gov.tr/agriculture/issues/tar-99-23-2/tar-23-2-11-96163.pdf
https://www.chemijournal.com/archives/2019/vol7issue5/PartC/7-4-820-553.pdf
https://www.chemijournal.com/archives/2019/vol7issue5/PartC/7-4-820-553.pdf
https://drive.google.com/file/d/14hlz0fB5LVcw5x7RmX1YjocNHxz2IURc/view
https://drive.google.com/file/d/14hlz0fB5LVcw5x7RmX1YjocNHxz2IURc/view
https://doi.org/10.1007/s00271-016-0502-z
https://d1wqtxts1xzle7.cloudfront.net/46144212/s0378-3774_2802_2900034-320160601-18473-w31q8l-with-cover-page-v2.pdf?Expires=1642236415&Signature=A6~GE1ex83V5DarpJeYSS2Hsdj4Lv~xrnzxECxIT9QvtQSesIokEbhn0hSl6n9Yv2PUtQWaMpEnHureq2OvSfahgJXIx-eDuLACnJnKB83RK-1fDyB132PI4b~Q2v6faIA6tk5r5-Pqqu~zOpUfRtAnFhg27dtTpcp1xdydQh0JTje815d3qwnawO~Fy0gA4y8wt1CsgZ3k4sgtUzHGWPoMj98dO~jdDentKeq91px~-RtLNFrDv1XNp7RfddAfks1jis~ipDdJV9MLkF7xynpg1Fuc7S4pxxOBe1-v-Zru5h3Dn6nTbNT~a9mYkdqhwv70nXqxwy3Bf8H3jEERVgQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/46144212/s0378-3774_2802_2900034-320160601-18473-w31q8l-with-cover-page-v2.pdf?Expires=1642236415&Signature=A6~GE1ex83V5DarpJeYSS2Hsdj4Lv~xrnzxECxIT9QvtQSesIokEbhn0hSl6n9Yv2PUtQWaMpEnHureq2OvSfahgJXIx-eDuLACnJnKB83RK-1fDyB132PI4b~Q2v6faIA6tk5r5-Pqqu~zOpUfRtAnFhg27dtTpcp1xdydQh0JTje815d3qwnawO~Fy0gA4y8wt1CsgZ3k4sgtUzHGWPoMj98dO~jdDentKeq91px~-RtLNFrDv1XNp7RfddAfks1jis~ipDdJV9MLkF7xynpg1Fuc7S4pxxOBe1-v-Zru5h3Dn6nTbNT~a9mYkdqhwv70nXqxwy3Bf8H3jEERVgQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1016/S0378-3774(02)00034-3
https://doi.org/10.1016/S0378-3774(02)00034-3
https://www.fao.org/3/y3655e/y3655e03.htm
https://inis.iaea.org/collection/NCLCollectionStore/_Public/29/003/29003546.pdf
https://inis.iaea.org/collection/NCLCollectionStore/_Public/29/003/29003546.pdf
https://doi.org/10.1007/978-94-011-4752-1_2
https://dergipark.org.tr/en/download/article-file/34345
https://dergipark.org.tr/en/download/article-file/34345
https://dergipark.org.tr/en/download/article-file/34345
https://doi.org/10.17097/zfd.67384
https://www.researchgate.net/profile/U-Sahin/publication/227074271_Determining_water-yield_relationship_water_use_efficiency_crop_and_pan_coefficients_for_silage_maize_in_a_semiarid_region/links/53e327ee0cf275a5fdda875e/Determining-water-yield-relationship-water-use-efficiency-crop-and-pan-coefficients-for-silage-maize-in-a-semiarid-region.pdf
https://www.researchgate.net/profile/U-Sahin/publication/227074271_Determining_water-yield_relationship_water_use_efficiency_crop_and_pan_coefficients_for_silage_maize_in_a_semiarid_region/links/53e327ee0cf275a5fdda875e/Determining-water-yield-relationship-water-use-efficiency-crop-and-pan-coefficients-for-silage-maize-in-a-semiarid-region.pdf
https://doi.org/10.1007/s00271-008-0127-y
https://www.fao.org/3/Y3655E/y3655e04.htm#d
https://www.researchgate.net/profile/Abdullah-Oektem/publication/45727559_Effect_of_Different_Irrigation_Intervals_to_Drip_Irrigated_Dent_Corn_Zea_mays_L_indentata_Water-yield_Relationship/links/5c46448c299bf12be3d9e976/Effect-of-Different-Irrigation-Intervals-to-Drip-Irrigated-Dent-Corn-Zea-mays-L-indentata-Water-yield-Relationship.pdf
https://www.researchgate.net/profile/Abdullah-Oektem/publication/45727559_Effect_of_Different_Irrigation_Intervals_to_Drip_Irrigated_Dent_Corn_Zea_mays_L_indentata_Water-yield_Relationship/links/5c46448c299bf12be3d9e976/Effect-of-Different-Irrigation-Intervals-to-Drip-Irrigated-Dent-Corn-Zea-mays-L-indentata-Water-yield-Relationship.pdf
https://doi.org/10.3923/pjbs.2006.1476.1481
https://eprints.nwisrl.ars.usda.gov/id/eprint/56/1/1218.pdf
https://eprints.nwisrl.ars.usda.gov/id/eprint/56/1/1218.pdf
https://doi.org/10.1016/j.agwat.2006.01.009
https://www.researchgate.net/profile/Zornitsa-Popova/publication/248597795_Model_Validation_Crop_Coefficients_and_Yield_Response_Factors_for_Maize_Irrigation_Scheduling_based_on_Long-term_Experiments/links/59e5c82f458515250250a4ab/Model-Validation-Crop-Coefficients-and-Yield-Response-Factors-for-Maize-Irrigation-Scheduling-based-on-Long-term-Experiments.pdf
https://www.researchgate.net/profile/Zornitsa-Popova/publication/248597795_Model_Validation_Crop_Coefficients_and_Yield_Response_Factors_for_Maize_Irrigation_Scheduling_based_on_Long-term_Experiments/links/59e5c82f458515250250a4ab/Model-Validation-Crop-Coefficients-and-Yield-Response-Factors-for-Maize-Irrigation-Scheduling-based-on-Long-term-Experiments.pdf
https://doi.org/10.1016/j.biosystemseng.2006.05.013
http://www.cas-press.com/article_102380_3fa8920c076f2d58d07fb2c9f6a54cf5.pdf
http://www.cas-press.com/article_102380_3fa8920c076f2d58d07fb2c9f6a54cf5.pdf
https://doi.org/10.22034/CAJESTI.2020.02.03
https://www.researchgate.net/profile/Ali-Beyhan-Ucak-3/publication/316429324_Yield_Quality_and_Water_Use_Efficiencies_of_Silage_Maize_as_Effected_by_Deficit_Irrigation_Treatments/links/5a217beca6fdcc4ab7f374c9/Yield-Quality-and-Water-Use-Efficiencies-of-Silage-Maize-as-Effected-by-Deficit-Irrigation-Treatments.pdf
https://www.researchgate.net/profile/Ali-Beyhan-Ucak-3/publication/316429324_Yield_Quality_and_Water_Use_Efficiencies_of_Silage_Maize_as_Effected_by_Deficit_Irrigation_Treatments/links/5a217beca6fdcc4ab7f374c9/Yield-Quality-and-Water-Use-Efficiencies-of-Silage-Maize-as-Effected-by-Deficit-Irrigation-Treatments.pdf
https://doi.org/10.24925/turjaf.v4i12.1228-1239.998
https://creativecommons.org/licenses/by/4.0/
https://www.cajpsi.com/article_143219.html
https://www.cajpsi.com/article_143219.html

