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Abstract

The use of agricultural water is the main among all uses of water. Water scarcity is one of the greatest challenges for crop production. 
In areas with water shortages, water savings in agricultural production is critical and essential. Improved irrigation management strategies 
and efficient use of irrigation water are the most cost-effective tools to address water conservation issues. Deficit irrigation is a method to 
increase water use efficiency, decrease water demand, and improve the yield of crops. In deficit irrigation practice, agricultural water productivity 
(yield per unit of water used) must be improved. Increasing water productivity is a vital element in improved water management for sustainability, 
health ecosystem functioning, and food security. Maximizing water productivity is better than land productivity for the dry agriculture system. 
Improving water productivity is impossible with water stress unless nutrient deficiencies, weeds, and diseases are removed. The general target 
of this review is to review the effect of deficit irrigation on crop yield and water productivity from the existing literature. The reviewed literature 
indicated that deficit irrigation approaches improve the yield of maize, onion, tomato and faba bean crops and the efficiency or water productivity 
of water use.
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Introduction
Water scarcity is the most challenge for crop production. Water 

scarcity and drought are driven by climate change. Present water 
shortages are one of the main global problems and are more critical in 
the future [1]. In areas with water shortages, water saving in 
agricultural production is critical and essential. Competition for water 
use for irrigation or agribusiness and other sectors increases as a 
result of water scarcity and an increase in drought. Agricultural water 
use is the main one among all water uses [2]. Water scarcity is not 
always the result of a physical lack of water but also due to 
inadequate institutional originations. Agriculture is forced to find new 
approaches to water scarcity by adopting sustainable water use 
issues. Innovations in water use in agriculture are required both by 
management and by water-saving practices. These innovations used 
to save agricultural water are practiced in irrigated agriculture 
(engineering, agronomical, management and institutional), system 
modernization, improved irrigation methods, farm irrigation 
scheduling, and controlled drainage system[3]. The use of limited 
water resources is more effective by manipulation of water transport 
through a soil-plant-atmosphere continuum, implementing actual 
distribution of irrigation water and increased focus on increasing 
water availability for yield increase [4].

Improved irrigation management and efficient use of irrigation 
water strategies are the most cost-effective tools to address water 
protection issues [5]. Deficit irrigation practice is one of the important 
methods for saving water to crop production. Deficit irrigation is a 
technique to reduce water demand, increase Water Use Efficiency 
(WUE), and optimize the yield of crops [6]. It is well-defined as the 
application of water below the full water requirement of the crop. 
Reduction in the water applied lowers evapotranspiration and crop 
growth rates by limiting their principal component, transpiration, and 
as a consequence, carbon assimilation [7]. Methods of applying 
deficit irrigation strategies can be regulated deficit irrigation, partial 
root-zone drying, and sustained deficit irrigation. In deficit irrigation 
practice, agricultural water productivity (yield per unit of water used) 
must be improved. It is a key technology because it helps to improve 
water use efficiency [8]. Deficit irrigation requires precise knowledge 
of crop response to drought stress for each growth stage since 
drought tolerance of crops varies by genotype and phonological 
stages [9]. It requires a detailed analysis and in-depth understanding 
of how given crops respond to water stress. In addition, it requires a 
more accurate and real-time allocation of agricultural water 
resources, especially in arid areas. In deficit irrigation water demand 
can be reduced, can be diverted for alternative uses, and to quantify 
the level of deficit irrigation it is first necessary to define the full crop 
evapotranspiration requirement [10]. Engineering, social, institutional,
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and cultural issues to determine the distribution and management of 
irrigation water are related to the economy of deficit irrigation.

Increasing water productivity is a vital element in improved water 
management for sustainability, health ecosystem functioning, and 
food security [11]. Water productivity is defined as the amount of 
agricultural output per unit of water depleted, grain yield per unit of 
water Evapotranspired (ETc), or grain yield per unit of total water 
input (irrigation plus rainfall) [12]. It is also described as crop yield per 
cubic meter of water consumption including green water (effective 
rainfall) and both green water and blue water (diverted water from 
water systems) for irrigation [13]. Adapted water stress tolerated 
crops, reducing water losses, and ensuring ideal agronomic 
conditions for crop production are opportunities for improving crop 
water productivity. Improving water productivity with water stress is 
possible if stresses such as nutrient deficiencies, weeds, and 
diseases are removed. Water productivity can be improved by 
improving field crop management; such as correct crop timing that 
will lead to a shorter crop season, proper supply of irrigation water, 
improved seeds, and correct application of water [14]. Maximization 
of yield per unit of water (water productivity) and not yield per unit of 
land (land productivity), is therefore a better strategy for dry farming 
systems [15]. Water productivity is a useful indicator for quantifying

the impact of irrigation scheduling decisions concerning water 
management. To improve water productivity, techniques such as 
supplemental irrigation and water harvesting are required to optimize 
limited water resources. Improving water productivity in agriculture 
will reduce competition for scarce water resources, mitigate 
environmental degradation, and enhance food security with less 
water reward. In this review, the existing information on deficit 
irrigation and water productivity of crops for major crops is reviewed. 
As a methodology, different articles, papers from research gates, and 
journals were reviewed.

Literature Review

Effect of deficit irrigation on crops

Maize: Grain yield of maize and water use efficiency as affected 
by deficit irrigation. A combination of irrigation methods and deficit 
irrigation was affects the grain yield of maize crops (p<0.05) [16]. The 
water use efficiency was significantly influenced (p<0.001) by deficit 
irrigation in maize production. Water use efficiency was enhanced by 
deficit irrigation practices (Table 1).

Irrigation (as ETc) Yield (kg/ha) Water use efficiency (Kg/ha)

AFI at 100% 7942.8 1.72

AFI at 85% 7477.3 1.91

AFI at 70% 6657.0 2.06

AFI at 50% 4661.0 2.02

FFI at 100% 5968.3 1.2

FFI at 85% 5349.4 1.36

FFI at 70% 4122.1 1.27

FFI at 50% 3112.4 1.35

CFI at 100% 8412.9 0.912

CFI at 85% 7141.2 0.91

CFI at 70% 6077.7 0.94

CFI at 50% 5611.6 1.21

LSD 0.05 1556.1 0.526

CV 15.2 15.48

Table 1.  Grain yield of maize and water use efficiency as affected by deficit irrigation.

 Growth stages and yield components of maize were also affected 
by deficit irrigation. During the developmental stages, mid-season

stage, and during all stages for a 75% deficit throughout the growing 
season, the yields of maize were significantly different at (p<0.001) 
from the rest of the treatment [17] (Table 2).

Treatment Grain yield (ton/ha) WUE (ton/ha)*10-3

Normal watering 7.11 1.04

75% Deficit in all stages 3.48 1.78

75% at the initial stages 7.03 1.12

75% at the development stages 6.738 1.16
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75% at mid-stages 5.494 1.34

75% at late stages 6.986 1.14

50% at the initial stages 7.057 1.09

50% at the development stages 6.991 1.14

50% at mid-stages 6.139 1.23

50% at late stages 7.041 1.11

LSD 191.7

CV 1.76

The Highest grain yield and lowest grain yield were recorded from 
full irrigation and 60% of full irrigation respectively. The 80% full 
irrigation had water use efficiency similar to full irrigation (p<0.05) and 
not between 60% of full irrigation (Figure 1) [18].

Onion: Onion crops were affected by deficit irrigation practices 
subjected to water stress and growing stages. 

Application of a minimum amount of water (T80 to T50) produces 
a reduction in onion yield versus applying a higher amount of 
water (T100 and T90) (Table 3) [19].

Treatment

T100 T90 T80 T70 T60 T50

Replication 1 34 32 32 26 24 20

Replication 2 36 33 31 27 22 19

Replication 3 33 32 32 23 21 18

Mean 34.4 31.9 31.9 25.2 22.6 18.9

SD 1.11 0.64 0.64 1.7 1.7 1.11

CV 3.2 2 2 6.7 7.5 5.9

ANOVA for Yield

F calculate 6.25 12.25 62.5 1025 294

F table 7.709 7.709 7.709 7.709 7.709

Comment insignificant significant significant significant significant

Onion crops were affected by deficit irrigation levels and growth 
stages. Marketable bulb yield was significantly (p<0.01) affected by 
the irrigation level [20]. Higher marketable bulb yields of onion (26.73t/
ha)  were  gained  from full irrigation (100% ETc) and followed by 80%

and 60% irrigation levels with the value of 25.18 t/ha and 21.98 t/ha 
respectively. Water productivity was significantly (p<0.01) affected 
due to the application of deficit irrigation in different growth stages but 
not by irrigation level (Table 4).
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Figure 1. The highest grain yield and lowest grain yield were 
recorded from full irrigation and 60% of full irrigation respectively.

Table 2. Growth stages and yield components of maize were also affected by deficit irrigation.

Table 3. Onion crops were affected by deficit irrigation practices subjected to water stress and growing stages.



Growth stages Marketable yield (ton/ha) Water productivity (kg/m3)

Initial stages 25.99 7.83

Development stages 20.89 7.42

Bulb formation stages 21.52 7.43

Maturation stages 26.55 8.33

DMRT 5% **

CV 8.15 7.3

Irrigation levels

100%ETc 26.73 7.81

80%ETc 25.18 7.84

60%ETc 21.98 7.52

40%ETc 21.07 7.84

Mean 23.74 7.75

DMRT 5% ** NS

CV 3.75 4.19

Control treatment produces the highest marketable yield but it is 
not significantly different from no irrigation in the initial stages with a 
75% deficit at development, mid and late stages, and no irrigation at 
mid stages with and a 75% deficit at initial, development and late

stages [21]. No irrigating during a phonological stage and 50% ETc 
irrigation during the rest of the stages are characterized by poor 
performance in all yield components. Water productivity increase with 
the increase of water stress (Table 5).

Treatments Marketable yield

(ton/ha)

Water productivity (Kg/

m3)

Trt. 1 Full irrigation all growth stages 100%ETc 42.6 7.7

Trt. 2 No irrigation in G1 and 75% G2, G3, and G4 
Irrigation

39.1 10.8

Trt. 3 No irrigation in G2 and 75% G1, G3, and G4 
Irrigation

33.3 10.4

Trt. 4 No irrigation in G3 and 75% G1, G2, and G4 
Irrigation

26.9 10.6

Trt. 5 No irrigation in G3 and 75% G1, G2, and G4 
Irrigation

35.0 13.1

Trt. 6 No irrigation in G1 and 50% G2, G3, and G4 
Irrigation

28.4 12.3

Trt. 7 No irrigation in G2 and 50% G1, G3, and G4 
Irrigation

23.7 11.7

Trt. 8 No irrigation in G3 and 50% G1, G2, and G4 
Irrigation

20.9 12.9

Trt. 9 No irrigation in G4 and 50% G1, G2, and G3 
Irrigation

25.3 14.9

Tomato: The total yield and marketable yield of tomatoes as 
affected by deficit irrigation levels mentioned that groundwater with 
75% FC and recycled water with 100% FC produced the highest 
tomato yield relative to other treatments. The production loss

(average) due to irrigation deficiency in groundwater treatment with 
80% FC, groundwater with 70% FC, and groundwater with 60% FC 
was 7.7%, 25%, and 45%, respectively, compared to control 
treatment. Using recycled wastewater as an irrigation source, crop 
yield,  and  irrigation  water  use  efficiency  can  be increased compared
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Table 4. Water productivity was significantly (p<0.01) affected due to the application of deficit irrigation in different growth stages but not by 
irrigation level.

Table 5. Control treatment produces the highest marketable yield.



to mixed and conventional groundwater for tomato production at the 
same deficit irrigation level (Table 6)  [22].

Treatment Yield per plant (kg)

2017-2018 2018-2019

Groundwater with 100% FC 3.6 ± 0.05 3.98 ± 0.06

Groundwater with 80% FC 3.26 ± 0.03 3.79 ± 0.05

Groundwater with 70% FC 2.60 ± 0.03 3.54 ± 0.05

Groundwater with 60% FC 2.33 ± 0.03 32.93 ± 0.06

Recycled wastewater 100% FC 3.71 ± 0.05 4.05 ± 0.06

Recycled wastewater 80% FC 3.38 ± 0.05 3.94 ± 0.06

Recycled wastewater 70% FC 2.90 ± 0.05 3.72 ± 0.05

Recycled wastewater 60% FC 2.82± 0.05 3.00 ± 0.06

Mixed water 100% FC 3.52 ± 0.066 3.84 ± 0.06

Mixed water 80% FC 3.32 ± 0.06 3.77 ± 0.04

Mixed water 70% FC 2.80 ± 0.02 3.31 ± 0.05

Mixed water 60% FC 2.41 ± 0.03 2.96 ± 0.05

Table 6. The total yield and marketable yield of tomatoes as affected by deficit irrigation levels.

Tomato yield was affected by soil moisture level significantly 
(p<0.001). Lower moisture stress during fruit maturity stages than

that applied during vegetative growth, fruit set, and fruit growing 
stages (Table 7).

Factors Yield (kg/plant) WUE (Kg/m3)

Treatment stages - -

Vegetative growth stages 0.96 24.33

Flowering and fruit setting stages 0.94 23.64

Early fruit growth stages 0.95 23.78

Fruit development stages 0.90 23.16

Fruit maturity stages 0.81 20.28

Water level - -

60% FC-70% FC 0.78 21.37

70% FC-80% FC 0.93 23.39

80% FC-90% FC 1.02 24.23

Potassium fertilizer rate ns -

0 g K2O 0.9 28.03

0.46 g K2O 0.95 24.04

0.92 g K2O 0.89 22.95

Stages* Water level - -

Stages* Potassium fertilizer rate - -

Water level * Potassium fertilizer rate ns ns

Stages *Water level * Potassium fertilizer rate ns ns

Table 7. Tomato yield was affected by soil moisture level significantly (p<0.001).
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The yield of tomatoes was reduced by too much water application but 
a higher yield was gained from zero deficit [23]. Applied irrigation 
water  affects  the  marketable  tomatoes  yield. 

 A deficit irrigation strategy applied at 85%, 70% of crop water 
requirement gives relatively better fruit yield than 50% of crop water 
requirement (Table 8).

Treatment Marketable yield (kg/ha) Water use efficiency (kg/m3)

Irrigation at 100% ETc 31.9 8.2

Irrigation at 85% ETc 25.0 12

Irrigation at 70% ETc 23.4 10.9

Irrigation at 50% ETc 22.8 11a

CV 14.9 19.1

LSD(0.05) 3.2 1.8

Feba bean: Feba bean dry grain yields were affected significantly 
by moisture stress [24]. They suggest that 50% full irrigation during 
the vegetative growth stages resulted in the highest dry grain yield.

Rain-fed and 50% of full irrigation produce the highest and lowest 
water productivity during vegetative growth stages. The application of 
deficit irrigation using 50% during the vegetative growth stages saves 
17% of the water quantity compared to deficit irrigation (Table 9).

Deficit irrigation strategies Dry grain yield g/plant Crop water requirement (kg/m3)

Rainfed only 44.4 4.2

Full irrigation 101.6 2.9

75% during V.G and FI at rest of growing period 101.8 3.1

50% during V.G and FI at rest of growing period 105.7 3.6

25% during V.G and FI at rest of growing period 86.6 3.3

0% during V.G and FI at rest of growing period 66.6 2.9

Table 9. The application of deficit irrigation using 50% during the vegetative growth stages saves 17% of the water quantity compared to deficit 
irrigation.

Discussion
The growth and yield parameters of the Faba bean plants affected 

by different levels of irrigation water could be organized in the 
following descending order, 100%>80%>60% of the irrigation water 
requirement, respectively [25]. 100% of the irrigation requirement of 
the Faba bean gave the highest values of growth and yield 
parameters, while the lowest values were more pronounced when 
60% of the irrigation requirement was applied. The increase in 
irrigation water levels is seen to significantly decrease water use 
efficiency. The effect of different levels of irrigation water on the 
efficiency of water use can be arranged in descending order as 
60%>80%>100%. In general, irrigation plays a vital role in tomato 
yield formation, and the effect varies from stage to stage (Figures 2 
and 3).

Figure 2. The growth and yield parameters of the Faba bean plants 
affected by different levels of irrigation water.

Figure 3. The increase in irrigation water levels is seen to significantly 
decrease water use efficiency

Conclusion
The overall aim of this review is to assess the effect of deficit 

irrigation on crop yield and water productivity from the existing 
literature. All reviewed literature above indicated that deficit irrigation 
approaches, improve the yield of maize, onion, tomato, and faba 
bean crops and the efficiency of water use. It can lead to certain yield 
loss which was compensated by saved water. Deficit irrigation can be 
used as a tactical measure to reduce irrigation water use when 
supply is limited. Production cost and leaching of nutrients are 
reduced by using deficit irrigation practices. In the water limited area, 
deficit irrigation is important to improve water productivity. The main 
advantage of deficit irrigation was it maximizes water productivity. In 
most of the reviewed literature, the permit for 60%-100% 
evapotranspiration of the irrigation level supply under deficit irrigation 
should be most important than the high level of water stress 
depending  on the sensitivity  of the crops to water stress. The
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Table 8. Applied irrigation water affects the marketable tomatoes yield.



interaction of growth stages and irrigation levels also affects crop 
yields and water productivity. The level of irrigation positively 
influenced the yield of the crops, with the yield of the crops 
decreasing as the level of water deficit increased.

Reference
1. Mancosu, Neomi, Snyder R L, Kyriakakis G and Spano D, et al.

“Water Scarcity and Future Challenges for Food
Production.” Water 7 (2015): 975-992.

2. Pereira LS. “Water and Agriculture: Facing Water Scarcity And
Environmental Challenges.” Agric Eng Int CIGR J 7 (2005):
1-26.

3. Kulkarni, Suresh. “Innovative Technologies for Water Saving
in Irrigated Agriculture.” Int J Water Resour Arid Environ 1
(2011): 226-231.

4. Du, Taisheng, Kang S, Zhang J and Davies WJ, et al.
“Deficit Irrigation and Sustainable Water-Resource Strategies in
Agriculture for China’s Food Security.” J Exp Bot 66 (2015):
2253-2269.

5. Montazar, Ali, Bachie O, Corwin D and Putnam D, et al.
“Feasibility of Moderate Deficit Irrigation as a Water
Conservation Tool in California’s Low Desert Alfalfa.” Agronomy
10 (2020): 1640.

6. Faghih, Somayeh, Zamani Z, Fatahi R and Liaghat A, et al.
“Effects of Deficit Irrigation and Kaolin Application on
Vegetative Growth and Fruit Traits of Two Early Ripening
Apple Cultivars.” Biol Res 52 (2019): 12.

7. Sánchez, María del Carmen Ruiz, Miguel RD and Sanchez
JRC. “Deficit Irrigation in Fruit Trees and Vines in Spain.”
Span J Agric Res (2010): 5-20.

8. Chai, Qiang, Gan Y, Turner NC and Zhang RZ, et al.
“Water-Saving Innovations in Chinese Agriculture.” Adv
Agron 126 (2014): 149-201.

9. Geerts, Sam and Raes D. “Deficit Irrigation as an on-Farm
Strategy to Maximize Crop Water Productivity in Dry Areas.”
Agric Water Manag 96 (2009): 1275-1284.

10. Fereres, Elias and Soriano MA. “Deficit Irrigation for
Reducing Agricultural Water Use.” J Exp Bot 58 (2007): 147-159.

11. Descheemaeker K, Bunting SW, Bindraban P and Muthuri C, et
al. “Increasing Water Productivity in Agriculture. Managing
Water and Agroecosystems For Food Security.” CABI
Publishing, Wallingford, UK.(2013). 104-123.

12. Tuong TP and Bouman BA. “Rice Production in Water-
Scarce Environments.” Water productivity in agriculture:
Limits and opportunities for improvement, CABI publishing,
Wallingford, Oxfordshire. (2003). 13-42.

13. Cai X and Rosegrant MW. “10 World Water Productivity:
Current Situation and Future Options.” Water productivity in
agriculture:   limits   and   opportunities   for  improvement,  CABI

publishing, Wallingford, Oxfordshire. (2003). 163-178. 

14. Mdemu MV, Rodgers C, Vlek PLG and Borgadi JJ, et al.
“Water Productivity (WP) in Reservoir Irrigated Schemes In
The Upper East Region (UER) of Ghana.” Phys Chem
Earth Parts A/b/c 34 (2009): 324-328.

15. Ali MH and Talukder MSU. “Increasing Water 
Productivity in Crop Production—A Synthesis.” Agric Water 
Manag 95 (2008): 1201-1213.

16. Narayanan, Kannan and Seid MM. “Effect of Deficit Irrigation
on Maize Under Conventional, Fixed, and Alternate
Furrow Irrigation Systems at Melkassa, Ethiopia.” Int J
Eng Res Technol 4 (2015): 1-9.

17. Yenesew M and Tilahun K. “Yield and Water Use Efficiency
of Deficit-Irrigated Maize in a Semi-Arid Region of
Ethiopia.” African J Food Agric Nutr Dev 9 (2009): 1-17.

18. Gadédjisso-Tossou, Agossou, Avellan T and Schutze N.
“Impact of Irrigation Strategies on Maize (Zea Mays L.)
Production in The Savannah Region of Northern Togo (West
Africa).” Water SA 46 (2020): 141-152.

19. Rop, David K. “Effects of Deficit Irrigation on Yield and
Quality of Onion Crop (Doctoral dissertation).” J Agric Sci 8
(2016): 1-15.

20. Nurga, Yetagesu, Alemayehu Y and Abegaz F. “Effect of
Deficit Irrigation Levels at Different Growth Stages on Yield and
Water Productivity of Onion (Allium cepa L.) at Raya Azebo
Woreda, Northern Ethiopia.” Ethiop J Agric Sci 30 (2020):
155-176.

21. Temesgen, Tasisa, Ayana M and Bedadi B. “Evaluating the
Effects of Deficit Irrigation on Yield and water productivity of
furrow irrigated Onion (Allium cepa L.) in Ambo, Western
Ethiopia.” Irrig Drain Syst Eng 7 (2018): 2.

22. Chand, Jeet Bahadur, Hewa G, Hassanli A and Myers B, et
al. “Deficit Irrigation on Tomato Production in A
Greenhouse Environment: A Review.” J Irrig Drain Eng
147 (2021): 04020041.

23. Kifle, Tamirneh. “Evaluation of Irrigation Regime on Tomato
(Lycopersicon Escumlemtum), at Hadero Tumto.” Glob J Sci
Front Res Agric Vet 19 (2019): 0975-5896.

24. Hirich, Abdelaziz, Choukr-Allah R, Fahmi H, Abdellatif RAMI,
et al. “Using Deficit Irrigation to Improve Crop Water
Productivity of Sweet Corn, Chickpea, Faba Bean And
Quinoa.” Revue Marocaine des Sciences Agronomiques et
Vétérinaires 2 (2014): 15-22.

25. Fayed MH, Sheta MH and Mancy AG. “Improving the
Growth and Productivity of Faba Bean (vicia faba l.) Under
deficit irrigation conditions by spraying of potassium
selenate and potassium silicate.” Egypt J Soil Sci 61 (2021):
95-111.

How to cite this article: Tesfaye, Abera. "Effect of Deficit Irrigation on 
Crop Yield and Water Productivity of Crop, A Synthesis Review." 
Irrigat Drainage Sys Eng 11 (2022): 362.

Tesfaye A Irrigat Drainage Sys Eng, Volume 11:12, 2022

Page 7 of 7 (MRPFT)

https://www.mdpi.com/2073-4441/7/3/975
https://icwrae-psipw.org/papers/2010/conservation/4.pdf
https://icwrae-psipw.org/papers/2010/conservation/4.pdf
https://academic.oup.com/jxb/article/66/8/2253/497682
https://academic.oup.com/jxb/article/66/8/2253/497682
https://academic.oup.com/jxb/article/66/8/2253/497682
https://www.mdpi.com/2073-4395/10/11/1640
https://www.mdpi.com/2073-4395/10/11/1640
https://www.scielo.cl/scielo.php?pid=S0716-97602019000100240&script=sci_arttext&tlng=pt
https://www.scielo.cl/scielo.php?pid=S0716-97602019000100240&script=sci_arttext&tlng=pt
https://dialnet.unirioja.es/servlet/articulo?codigo=3331436
https://www.sciencedirect.com/science/article/abs/pii/B978012800132500002X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/B978012800132500002X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378377409001243?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378377409001243?via%3Dihub
https://academic.oup.com/jxb/article/58/2/147/534071?login=false
https://academic.oup.com/jxb/article/58/2/147/534071?login=false
https://cabidigitallibrary.org/doi/10.1079/9781780640884.0104
https://cabidigitallibrary.org/doi/10.1079/9781780640884.0104
https://cabidigitallibrary.org/doi/10.1079/9780851996691.0053
https://cabidigitallibrary.org/doi/10.1079/9780851996691.0053
https://books.google.co.in/books?hl=en&lr=&id=qKe3MmJjbAEC&oi=fnd&pg=PA163&ots=TI5VTYZ1H6&sig=ta2eNgHkmMN1XabqeVAiHv9QWqI&redir_esc=y
https://books.google.co.in/books?hl=en&lr=&id=qKe3MmJjbAEC&oi=fnd&pg=PA163&ots=TI5VTYZ1H6&sig=ta2eNgHkmMN1XabqeVAiHv9QWqI&redir_esc=y
https://www.sciencedirect.com/science/article/pii/S1474706508002258?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1474706508002258?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1474706508002258?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378377408001522?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378377408001522?via%3Dihub
https://d1wqtxts1xzle7.cloudfront.net/63083596/effect-of-deficit-irrigation-on-maize-under-IJERTV4IS11017820200425-63107-vy4gqr-with-cover-page-v2.pdf?Expires=1669641163&Signature=eszA5YcX0RBtDs855BNW3~ZnlejJHCdh4q9iLQ-XCbyW15XoX5bO3rngSaD5XIS8cul5gUBGwO~ke1oW1bgquwErSwt8ojvxCpq~SCTTlSSvZd0AKnNcwbPyD0Ce87fuYiIEvRyTPVw1dSV3YagRdi19SCJjakevzl~CY9-PCA5Qn34nDp-sdHUrfLF8PtVH0ipgx7ucMPv92d0B4kfZ8ZmZRzB1IQxXSSBAHVPhCu-MduRKwn8Ogasa7KZG5ArMGuez8sMYF45c4mSr2QyXp1JpWSLO8v0lBGM4Q9ydcu4AKN7GUF3jOqsTI-TlAPXLtUegnDryOkJzmoSIkcC0IQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/63083596/effect-of-deficit-irrigation-on-maize-under-IJERTV4IS11017820200425-63107-vy4gqr-with-cover-page-v2.pdf?Expires=1669641163&Signature=eszA5YcX0RBtDs855BNW3~ZnlejJHCdh4q9iLQ-XCbyW15XoX5bO3rngSaD5XIS8cul5gUBGwO~ke1oW1bgquwErSwt8ojvxCpq~SCTTlSSvZd0AKnNcwbPyD0Ce87fuYiIEvRyTPVw1dSV3YagRdi19SCJjakevzl~CY9-PCA5Qn34nDp-sdHUrfLF8PtVH0ipgx7ucMPv92d0B4kfZ8ZmZRzB1IQxXSSBAHVPhCu-MduRKwn8Ogasa7KZG5ArMGuez8sMYF45c4mSr2QyXp1JpWSLO8v0lBGM4Q9ydcu4AKN7GUF3jOqsTI-TlAPXLtUegnDryOkJzmoSIkcC0IQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/63083596/effect-of-deficit-irrigation-on-maize-under-IJERTV4IS11017820200425-63107-vy4gqr-with-cover-page-v2.pdf?Expires=1669641163&Signature=eszA5YcX0RBtDs855BNW3~ZnlejJHCdh4q9iLQ-XCbyW15XoX5bO3rngSaD5XIS8cul5gUBGwO~ke1oW1bgquwErSwt8ojvxCpq~SCTTlSSvZd0AKnNcwbPyD0Ce87fuYiIEvRyTPVw1dSV3YagRdi19SCJjakevzl~CY9-PCA5Qn34nDp-sdHUrfLF8PtVH0ipgx7ucMPv92d0B4kfZ8ZmZRzB1IQxXSSBAHVPhCu-MduRKwn8Ogasa7KZG5ArMGuez8sMYF45c4mSr2QyXp1JpWSLO8v0lBGM4Q9ydcu4AKN7GUF3jOqsTI-TlAPXLtUegnDryOkJzmoSIkcC0IQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.ajol.info/index.php/ajfand/article/view/48403
https://www.ajol.info/index.php/ajfand/article/view/48403
https://www.watersa.net/article/view/7894
https://www.watersa.net/article/view/7894
https://www.watersa.net/article/view/7894
https://pdfs.semanticscholar.org/fcc3/5bdb59c45cde0fa4dcefd2ce43f17c6ed782.pdf
https://pdfs.semanticscholar.org/fcc3/5bdb59c45cde0fa4dcefd2ce43f17c6ed782.pdf
https://www.ajol.info/index.php/ejas/article/view/198468
https://www.ajol.info/index.php/ejas/article/view/198468
https://www.ajol.info/index.php/ejas/article/view/198468
https://d1wqtxts1xzle7.cloudfront.net/59898032/Furrowirrigated_onion20190629-66292-1golawz-with-cover-page-v2.pdf?Expires=1669640940&Signature=Rg3AZ3J31HpjlAZUOhJJQojurl1AV80LxBo674QOwKuM4fELQbaqc7VVVO7YAaTt0FEZX7vXxqwPoPgwDSdIDQ97sMhqkxvhsXUkfPEWD9T54ZENBSs74OVQWM~p9QBg5NBRyLJa8N4BqzXaJ7UIXctOQ6RraMdtpbbR4jkLS9IK0Nk3-5JzinVKVuHJLIelZhCvoMtSymQ7ythkET3BFhUH3C1ZmjhgbFpLgyUnrBhYAov8peW61LFrV7BV4UbsRAEPzDquvMUyep-bThOf-0CVoM~JsGmOWOFkS2gSPwaMygA45qglMvYIS31QHDmL3YJT-de8k9vXdtN-7Ikj3g__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/59898032/Furrowirrigated_onion20190629-66292-1golawz-with-cover-page-v2.pdf?Expires=1669640940&Signature=Rg3AZ3J31HpjlAZUOhJJQojurl1AV80LxBo674QOwKuM4fELQbaqc7VVVO7YAaTt0FEZX7vXxqwPoPgwDSdIDQ97sMhqkxvhsXUkfPEWD9T54ZENBSs74OVQWM~p9QBg5NBRyLJa8N4BqzXaJ7UIXctOQ6RraMdtpbbR4jkLS9IK0Nk3-5JzinVKVuHJLIelZhCvoMtSymQ7ythkET3BFhUH3C1ZmjhgbFpLgyUnrBhYAov8peW61LFrV7BV4UbsRAEPzDquvMUyep-bThOf-0CVoM~JsGmOWOFkS2gSPwaMygA45qglMvYIS31QHDmL3YJT-de8k9vXdtN-7Ikj3g__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/59898032/Furrowirrigated_onion20190629-66292-1golawz-with-cover-page-v2.pdf?Expires=1669640940&Signature=Rg3AZ3J31HpjlAZUOhJJQojurl1AV80LxBo674QOwKuM4fELQbaqc7VVVO7YAaTt0FEZX7vXxqwPoPgwDSdIDQ97sMhqkxvhsXUkfPEWD9T54ZENBSs74OVQWM~p9QBg5NBRyLJa8N4BqzXaJ7UIXctOQ6RraMdtpbbR4jkLS9IK0Nk3-5JzinVKVuHJLIelZhCvoMtSymQ7ythkET3BFhUH3C1ZmjhgbFpLgyUnrBhYAov8peW61LFrV7BV4UbsRAEPzDquvMUyep-bThOf-0CVoM~JsGmOWOFkS2gSPwaMygA45qglMvYIS31QHDmL3YJT-de8k9vXdtN-7Ikj3g__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29IR.1943-4774.0001529
https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29IR.1943-4774.0001529
https://journalofscience.org/index.php/GJSFR/article/view/2574
https://journalofscience.org/index.php/GJSFR/article/view/2574
https://www.agromaroc.com/index.php/Actes_IAVH2/article/view/305
https://www.agromaroc.com/index.php/Actes_IAVH2/article/view/305

	Contents
	Effect of Deficit Irrigation on Crop Yield and Water Productivity of Crop, A Synthesis Review
	Abstract
	Introduction
	Literature Review
	Effect of deficit irrigation on crops

	Discussion
	Conclusion
	Reference




