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The Soil-Root Zone
Anchorage and stability
Aeration
Water
Nutrients

Soil is the holding area for water and nutrients



Leaves have tiny pores on their surface

What our eyes see What our eyes can’t see



Plants lose water from their leaf pores
Sunlight
High temperature
Dry air
Wind

Evapotranspiration



If you’re not sure when to water…
Dig down 4 to 6 inches in the soil 
with a spade

If the soil feels dry and crumbly, 
it’s time to water

Dry soil is lighter in color than 
moist soil



How often to water?
More often in hot weather

More often in sandy soils

More often with new seedlings and 
transplants

Less often but for a longer time for 
large, deep-rooted plants 



Frequent, light watering causes shallow roots

Deeply rooted plants are more resistant to stress and will produce a better harvest



But don’t drown your plants

Applying too much water at one 
time leaches nutrients from the 
soil.

Applying water too frequently 
suffocates roots.

Overwatering your plants deprives the roots of oxygen



Watering methods
Hand watering – often leads to 
shallow, inconsistent watering

Sprinkler irrigation – water is 
wasted due to rapid evaporation 
or runoff

Drip irrigation – the most 
efficient because water is applied 
directly to the roots



Getting started with drip irrigation

http://www.dripworks.com/media/wysiwyg/drip-planning-guide.pdf

http://www.dripworks.com/media/wysiwyg/drip-planning-guide.pdf


Connection to your water supply

Drip irrigation systems operate best at water pressures of 15 to 30 psi 



To measure flow rate:
Need a 5-gal. bucket and a 
stopwatch.

Put bucket under your water source.

Turn on system and start the 
stopwatch.

Calculate how long it takes to fill the 
bucket.

5 gal / (45) seconds × 3600 sec/hr = 
(400) GPH flow rate



Some EASY math…
The  total GPH flowing through emitters should not 
exceed 75% of the total flow rate of the water source:
◦Total GPH of emitters = Number of emitters × GPH per 
emitter
◦Example:  300 1-GPH emitters  can be
supported by system with a 
400-GPH flow rate.



Drip irrigation tubing & tools



Deliver water at 0.5- 2.0 gph 

External emitters

Internal emitters – built into tubing, 
with 6-, 9- or 12-inch spacing 
between emitters most commonWater emitters



Water emitters
Soaker hoseMini- or micro-sprinkler



Drip lines in a 
vegetable 
garden with 
mulch



Stake tubing to keep in place
Internal emitter



Ends must be capped or clamped to 
maintain water pressure

Hose end clampHose end cap



Irrigation design examples



Drip irrigation design



Drip irrigation design



Tips for drip irrigation on a well
Check the pressure (psi) of your water 
source.
Check the flow (GPH) from your water 
source.
You may need to use drip tape instead of 
drip tubing if water pressure is low – drip 
tape operates at 10-15 psi.
Install a filter, and clean or replace 
regularly!



How to irrigate during extreme heat
Set your timer to irrigate early in the morning 
(6 am to 10 am).

Water plants deeply and more frequently.

Use the mist setting on a garden hose to raise 
the humidity around sensitive plants.
Use row cover to block some of the sun’s rays 
(70% light transmission).

Mulch around your plants with organic matter.

Don’t fertilize!



How much compost or mulch do I need?
Area in square feet x Depth in feet = Volume in cubic feet

Volume in cubic feet ÷ 27 = Volume in cubic yards

Example: 
◦ How many yards of mulch are needed to cover a 1,000 sq. ft. area with 

2 inches of compost or mulch?
◦ 1,000 x (2 ÷ 12) = 166.7 cubic feet
◦ 166.7 ÷ 27 = 6.17 cubic yards



Essential Minerals
Chemical elements 
involved in the 
metabolism of the plant 
or necessary for the plant 
to complete its life cycle



Purchasing a fertilizer
Terminology:
Balanced (ex. 16-16-16)

Complete (ex. 5-10-15)
Single element (ex. 46-0-0)

The numbers refer to 
percentages of nitrogen (N), 
phosphorus (P), and potassium 
(K)

N P K



Nitrogen (N)
Necessary for photosynthesis
Deficiency shows as overall leaf 
yellowing that shows up first in 
older leaves, then moves to 
younger leaves
Some veggies need extra 
nitrogen at different growth 
stages
Do not over-water

Nitrogen deficiency in soybean



Phosphorus (P)
Important in root and seed 
development
Deficiency seen as purpling of 
leaf veins
Doesn’t move around much in 
the soil, so must apply close to 
the roots.
Rarely deficient in western soils, 
except when soils are cold. P deficiency in pepper planted too 

early in the season



Potassium (K)
Involved in movement of sugars 
in plants
Increases size and quality of 
fruits and vegetables
Deficiency causes yellowing at 
the leaf margins
Leaches readily from soil, so 
don’t over-water

Potassium deficiency in soybean



Other essential nutrients
Calcium – deficiency caused by lack of 
availability
Magnesium - deficiency causes 
yellowing between the veins in older 
leaves

Mg deficiency

Ca deficiency?



Blossom-end rot 
Caused by decreased availability to 
calcium in the fruits
Use fertilizer with lower N and 
higher P (ex. 8-16-16)
Avoid deep cultivation around 
plants
Maintain consistent water supply
Apply organic mulch
Does not spread from fruit to fruit

Blossom end-rot in tomato fruits



Cabbage/brussels sprout tip burn
Calcium not transported to rapidly 
expanding tissues
Common in sandy soils
Caused by any condition that favors 
rapid growth
Avoid excess N during head formation
Maintain P:K ratio of 1:1 (ex. 8-16-16)
Maintain even moisture levels
Addition of calcium fertilizer does not
solve the problem Brussels/sprout tip burn



Micronutrients – zinc and manganese

Manganese deficiency in tomato leaves
Zinc deficiency on apple



Micronutrients - iron
Low solubility of iron at high pH

Susceptible crops:
Grape

Raspberries/blackberries

Tomato
Spinach

Broccoli

Corn Iron deficiency in raspberry



Organic vs. Synthetic fertilizers

source: majordifferences.com



Organic vs. Synthetic



Provides 1 lb. N per cubic yard
Nitrogen source % Nitrogen Cups to apply
Urea 46 4
Ammonium nitrate 33 6
Calcium nitrate 15 13
Dried blood meal 12 16
Fish meal 10 20
Poultry manure 1.7 -
Horse manure 0.7 -
Steer manure 0.7 -

Any manure can burn your plants if applied raw to growing crops



Fertilization is a two-step process
LEAFY

Use a balanced fertilizer early in 
the season.

10-10-10

16-16-16

ROOT

Use a low N complete fertilizer 
early in the season:

6-24-24

6-12-18
8-16-16

Heavy feeders require a SECOND fertilization with N during the season:

corn, garlic, onions, potatoes



Peas
Water :
◦ Regular watering, especially at time 

of flowering
◦ Harvest when pods are plump

Fertilize:
◦ Incorporate 8-16-16 pre-planting
◦ No further N required; plants fix 

their own N

‘Super Sugar Snap’



Lettuce
Cool season veggie; temps above 
80 F reduce seed germination
Water :
◦ Water regularly to prevent drought 

stress; uneven moisture causes 
tough leaves and off flavors

Fertilize:
◦ Work in all-purpose balanced pre-

plant
◦ Side-dress with N after 4 weeks

‘Black Seeded Simpson’



Carrots
“Double-dig” heavy soils
Water
◦ Use drip irrigation if possible
◦ Avoid over-watering to prevent hairy 

roots and forking
Fertilize:
◦ Apply 8-16-16 pre-planting
◦ No further N required

‘Imperator’



Broccoli
Grown from seed or as transplants

Water :
◦ Deeply and infrequently to encourage deep 

roots
◦ Use mulch to conserve water and control 

weeds

Fertilize:
◦ Pre-plant fertilize with balanced fertilizer 

(16-16-16)
◦ Side-dress with (21-0-0) 4 weeks after 

planting

‘Calabrese’ heirloom



Onions
Water :
◦Water regularly due to shallow rooting.
◦ Stop watering when tops fall over.

Fertilize:
◦Work OM and all-purpose balanced 

fertilizer pre-planting (10-10-10)
◦ Sidedress with extra N in late May and 

in June
◦Do not fertilize after mid-July – reduces 

storage potential
‘Super Star’ white

‘Red Torpedo’



Potato
Grown from “seed pieces”; soils must be 
50 F
“Hill” soil around plants as they grow to 
prevent tuber “greening”
Water :
◦ Deep, regular watering with drip irrigation
◦ Reduce water as leaves yellow and die

Fertilize:
◦ Pre-plant with balanced fertilizer
◦ Side-dress with (21-0-0) after seedlings 

emerge

Irregular soil moisture 
causes abnormal tuber 

growth

Many potato varieties will grow 
in northern Nevada



Tomatoes 
Grow from plants or seed
Water :
◦Water deeply using drip
◦Use mulch to keep soil moist

Fertilize: 
◦Amend soil with OM + balanced 

complete fertilizer or 8-16-16
◦No fertilizer after planting

‘Early Girl’ bush style

‘Sugar Sweetie’ cherry



Cucumbers
Love sandy soils and lots of room!
Water deeply with drip irrigation
Over- and under-watering cause:
◦ Bitter fruits
◦ Pointed ends
◦ Misshapen 
Fertilize before planting with all-purpose 
complete
◦ Side-dress with N fertilizer when runners develop

‘Marketmore’



Sweet Corn
Requires maximum sunlight; relatively 
shallow-rooted; best planted from seed
Water :
◦ Regular water, esp. during tasseling, silking

and ear formation
Fertilize:
◦ Amend soils with compost + 16-8-8 

fertilizer
◦ Side-dress with 46-0-0 when plants have 8-

10 leaves and again when silks appear

‘Silver Queen’ white  heirloom

90 days to maturity from seed



Questions…
Heidi Kratsch

hkratsch@unr.edu
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