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Why is it important?

• Throughout the world, irrigation (water 
for agriculture, or growing crops) is 
probably the most important use 
of water.

• Irrigation water quality can have a 
profound impact on crop production.

• Too much salt can reduce or even 
prohibit crop production while too little 
salt can reduce

• water infiltration, which indirectly 
affects the crop.



Big Picture- Yuma

• Yuma provides 90% of the nation’s leafy greens 
like lettuce and spinach during the 
winter months, and now that acould be at risk.

• Salinity affects production in crops, pastures and 
trees by interfering with nitrogen uptake, 
reducing growth and stopping plant 
reproduction.

• If the level of salts in the soil water is too high, 
water may flow from the plant roots back into 
the soil. This results in dehydration of the plant, 
causing yield decline or even death of the plant.



Background research-
what we need to know

• "Salinity is one of the most 
brutal 
environmental factors 
limiting the productivity of 
crop plants because most of 
the crop plants are sensitive 
to salinity caused by high 
concentrations of salts 
in the soil, and the area of 
land affected by it 
is increasing day by day”.

• Source: https://www.new
foodmagazine.com
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Research question: 
what do we want 
to know?

• 1. How effective is 
using different water 
salinity level to 
determine if it help or 
hinder the growth 
of Lactuca sativa?

• 2. Does salinity levels 
of water affect the 
growth 
of Lactuca sativa?
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hypothesis

Null Hypothesis - The 
different water salinity 
levels will not have a 

significant effect on the 
growth of Lactuca sativa.

Alternative Hypothesis -
The different water salinity 

levels will have a 
significant effect on the 

growth of Lactuca sativa.



variables

Independent: water samples from 
different water irrigation systems 
in Yuma; salinity levels in water

Dependent variable: growth of 
Lactuca Sativa

Constants: the amount of water 
used; size of plant planters; 
temperature; salinity 
refractometer



The experiment: prepare 
materials

Label and measure Label and measure the salt for the water bottles

Dig Dig a little hole and plant the romaine lettuce seeds.

Add Add soil in different soil planters.

Gather Gather all the needed materials (soils, different water samples, plant planters, 
salinity refractometer, Lactuca sativa seeds)



The experiment: 
grow the plants

1. WATER THE PLANTS ONCE A DAY 
USING LABELED WATER BOTTLES 
FOR THEIR RESPECTIVE SECTIONS

2. MONITOR THEIR GROWTH



The experiment: observe the growth of 
plants



The experiment: water 
irrigation samples

1. Collect different water samples from different water 
irrigations in Yuma.

2. Transfer the water in different containers.

3. Add water to the refractometer and observe the 
measurement of the salinity.



The results

• The growth of Lactuca sativa showed that the control (0 
added salt) grew the best while the plants in salt water 
grew slower. The highest level of added salt never grew at 
all.

• The samples were collected in irrigations from within 
Yuma city limits. One was from direct irrigation, one was 
from a treated canal, and one was from a non-treated 
canal. The samples showed that the non-treated water had 
lower salinity levels than the water that was treated and 
used directly.

• Through research, other factors to be considered included 
PH levels. The samples were tested for PH levels, which 
showed higher than the expressed preferred amount.
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data



Expanding 
my 
Investigation

• The water salinity levels were 
measured using Salinity 
Refractometer. Small samples of water 
are put on the end that is then pointed 
towards the light, where it will 
measure the salinity levels.

• While completing research, other 
factors were pointed out that will need 
to be kept in mind, such as PH levels, 
soil health, weather factors, etc



Discussion, conclusion, and 
implications

• Based on the results of the investigation, I concluded that the water salinity levels 
from different water irrigations in Yuma have affected the growth 
of Lactuca sativa, therefore, the null hypothesis is rejected.

• The results also showed that the there are different pH levels in different 
water irrigations in Yuma, all higher than expected. Completing research showed 
that if the PH levels are outside of the designated range, then E.coli has a higher 
chance of growing, affecting the quality of the crops.

• While researching E.coli outbreaks, it was noted that during the 2018-2022 
outbreak "Epidemiologic, laboratory, and traceback evidence indicated that 
romaine lettuce from the Yuma growing region was the likely source of this 
outbreak....The FDA and state and local regulatory officials traced the romaine 
lettuce to 23 farms and 36 fields in the Yuma growing region." 
Source: https://www.foodsafetynews.com
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