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Land on which the vegetation is predominately grasses, grasslike
plants, forbs (herbaceous dicots), or shrubs, and which is managed as a 
natural ecosystem, even if the dominant plants are non-native. The 
vegetation may include scattered trees (canopy cover ≤30%). 

Rangelands include natural grasslands, savannas, shrublands,
many deserts, tundras, alpine communities, marshes, and meadows 
(modified from Society for Range Management 1998).

This definition is from the Range Ecosystems chapter by Spiegal et al. in 
the Ecosystems of California book.

Rangeland Definition



Grass



http://www.namethatplant.net/glossary_grass.shtml

Phytomer



Native v. Non-Native
Annual v. Perennial



Native Perennial
Grass



Non-Native Annual Grass



Map by www.gimcw.org

Native v. Non-Native
Mediterranean Ecosystems



Native v. Non-Native
Annual v. Perennial

© 2016 Zoya Akulova

Dipsacus sativus - Teasel

Not a grass, 
but…
biennial



Grass-Like Plant



Sedge: Carex alma

©2018 Dr. Amadej Trnkoczy

Rush: Juncus acutus

©2008 Steve Matson

Grass-like Plants



Forbs



Forbs



Shrubs



Shrubs



Trees - Blue Oak

© 2007 Neal Kramer



Photosynthesis
6CO2 + 6H20 + (energy) →C6H12O6 + 6O2 

Carbon dioxide + water + energy from light produces glucose and 
oxygen.

https://www.philpoteducation.com/mod/book/view.php?id=782&chapterid=1131#/

• Water from roots
• CO2 from open stomata in leaves
• Sunlight captured by the chloroplasts in leaves



Three Types of Photosynthesis 

https://twitter.com/BOGObiology

Light-dependent reaction
uses energy from sun to 
create ATP (not shown 
here). 

In C3 plants, 
photorespiration can occur 
when O2 gets fixed 
instead of Co2 during 
Calvin cycle and no 
glucose is created.

To avoid photorespiration, 
C4 plants perform Calvin 
cycle in bundle sheath cells 
– no O2 available.

CAM plants fix CO2 at 
night and Calvin Cycle 
happens during day, to 
reduce water loss.



C3 Plants

• Most plants are C3
• C3: light-dependent reaction creates ATP. ATP used in light-
independent reaction (Calvin cycle) to create sugar. Calvin cycle
takes place in mesophyll cells.
• C3 plants require sufficient water
• C3 plants occur in all climates, esp. temperate climates
• Examples are wheat, rye, oats, rice and most trees and grasses.



C4 Plants
• C4: light-dependent reaction occurs in mesophyll cells, like C3 plants. 

But, Calvin cycle takes place in bundle sheath cells to reduce build up 
of O2.

• C4 plants occur in tropical environments, with elevated daytime 
temperatures, drought

• Examples are corn, sugar cane, sorghum

Photo Copyright: Creativenature.nl
https://www.silveusfinancial.com/export-forecasts-hint-rising-corn-prices/corn-field-
under-setting-sun



CAM Plants 
(Crassulacean acid metabolism)

https://www.kcet.org/shows/socal-connected/guide-seven-incredibly-old-mojave-
desert-plants-0

• CAM: open stomata at night to reduce water loss and allow CO2 to 
enter. But, Calvin cycle takes place at during day using stored fixed 
CO2.

• CAM plants occur in arid environments, like deserts.
• Examples are stonecrops and cacti. Also, pineapple.





Grass Stats from California Grasslands Ecology & Management Book

• About ¼ of California is covered by grass-dominated vegetation.

• Poaceae is the 4th largest flowering plant family in the world with 
11,000 species worldwide.

• California has 524 grass species.
• About 45% of grasses in California are introduced and about 55% are 

native.
• 37 grass species occur only in California.
• 51 California native grasses are annual and 240 are perennial.



Travis Columbus from Rancho Santa Ana Botanic Garden says to look for the following 
characteristics when identifying grasses.

We will cover some of the ones I use most.

1) Annual v. perennial
2) Sheath open or closed
3) Ligule membrane or row of hairs
4) Inflorescence type
5) Number of florets per spikelet
6) Position of sterile florets
7) Number of veins on lemma
8) Awns present, #, position
9) Disarticulation



Annual v. perennial



Cespitose (bunch grasses)

©2006 Louis-M. Landry

Rhizomatous (sod-forming)

Perennial Grass Growth Forms



Image From Jepson Manual

Perennial grasses may have 
rhizomes and stolons

Culm – a grass stem; is 
comprised of 1 or more 
stacked (nested) phytomers



Ligule: membrane or row of hairs
Auricle
Sheath (open or closed)

Image From Jepson Manual



Image From Jepson Manual

Intercalary meristems are 
above each node and at the 
base of each leaf blade.

Compare to apical meristem 
at the apex or top of the plant.



Inflorescence Types
Image From Jepson Manual

Spike-like: No branching
Panicle-like: Branching



Flower Morphology
Image From Jepson Manual

Spikelet (includes glume)

Floret (grass flower is inside)

Awn: present, #, position



Image From Jepson Manual

Floret
Lemma
Palea

Stigma
Anthers
Glume

Spikelet



Draw your grass!

©2008 Zoya Akulova ©2009 Keir Morse 

• Node
• Leaf blade
• Leaf sheath
• Ligule
• Auricle
• Glume
• Inflorescence
• Palea
• Lemma
• Awn
• Floret
• Spikelet



©2003 Brent Miller 

Purple Needlegrass Stipa pulchra – bunchgrass

What I look at for Stipa Pulchra:

• Bunch grass
• Really long, smooth awns
• Rough leaves
• Hairy ligules



Stipa pulchra - awns

©2007 Carol W. Witham



Hordeum murinum

©2007 Luigi Rignanese©2004 Carol W. Witham 

Hordeum marinum

Foxtail

What I look at for Hordeum: 

Hordeum murinum: annual; glume margins ciliate

Hordeum marinum: annual; glume margins not ciliate; darker 
green color



Flower and Inflorescence Morphology

Hickman, C. 'The Jepson Manual Higher Plants of California drawing by Linda Ann Vorobic et al. 
1993.



© 2008 Steve Matson © 2007 Neal Kramer

Trifolium subterraneum – Subterranean Clover



Leaf Morphology

Hickman, C. 'The Jepson Manual Higher Plants of California drawing by Linda Ann Vorobic et al. 
1993.



© 2007 Neal Kramer

© 2008 Steve Matson

Erodium botrys
Broad Leaf Filaree

Leaf Shape - Simple



© 2007 Luigi Rignanese

Erodium cicutarium – Redstem Filaree
Leaf Shape – Pinnately Compound



© 2011 Hattie Brown

Erodium botrys - Broad Leaf Filaree



© 2008 Gary McDonald

© 2013 Zoya Akulova

Medicago polymorpha – Burr Clover

Leaf Shape – Palmately Compound



Available at http://anrcatalog.ucanr.edu/pdf/8022.pdf



• The minimum dietary CP 
requirement for a 500 lb
steer gaining 2.5 lb per day is 
about 12.5 percent CP, 
showing that growing 
animals require substantial 
supplementation during the 
dry season (NRC 1984). 

• Fall-calving cows require only 
7.5 percent CP in their diet 
during the last third of 
pregnancy in summer, while 
spring-calving cow (3 to 4 
months postpartum) would 
require more than 9 percent. 
CP. 

• Depending on the legume 
and forb content of the 
forage, supplementation may 
be required.





Available at http://ceshasta.ucanr.edu/files/235849.pdf



Plant ID Website: http://www.plantid.net/SearchPhotos.aspx



Thank You
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