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Figure 1. A timeline of ponderosa pine cone development from pollination to seed maturity. Portions of
this figure are adapted from Sargent (1898). Source: A. Martinovich/The Nature Conservancy.
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Figure 2. A drawing to scale of a male pollen sacs and a female ovule cone: 1) branch tip with male pollen
sacs, 2) branch tip with female cones, and 3) a seedling plant (Sargent, 1898).



Figure 3. Photos of male pollen sacs and female ovule cone.

Male pollen cones (a-c) develop in early spring and are wind
dispersed. Male pollen cones can be green to purplish as they
develop (a-b) and are brown once mature (c).

Female ovule cones in year 1in May/June (d-e), in August (f), and
in year two in May (g).

Images: The Nature Conservancy, Colorado.



Figure 4. In a mast year (heavy), ponderosa pines will have 5-7 cones on each lateral bud (a and b), while
in @ non-mast year it will have 1-3 cones (c). Images: The Nature Conservancy, Colorado.
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Figure 6. The seed has an embryo surrounded by tissue, the megagametophyte, which
are encased inside a protective seed coat. Above, a mature pine seed with the embryo
filling 90% of the cavity. Image: Jon Houseman and Matthew Ford via Wikimedia Commons
(CC BY-SA https://creativecommons.org/licenses/by-sa/4.0/deed.en)



https://creativecommons.org/licenses/by-sa/4.0/deed.en

Figure 7.llmmature seeds where the embryo fills 70% of the megagametophyte (a), seedwingis translucent/
clear (b), and cone shows slight flexing at scale margins (c). Images: The Nature Conservancy, Colorado.



Figure 8. Cone cut showing mature seed with embryo filling 90% of cavity (a) and dark seedwing and
seed coat (b). Image: The Nature Conservancy, Colorado.



Figure 9. Examples of insect damage to cones and seeds. Images: The Nature Conservancy, Colorado.



CONE IDENTIFICATION TAG

Species:

Seed zone:

Elevation:

Location:

Date Collected:

Cone Collector and organization:

CONE IDENTIFICATION TAG

Species:

Seed zone:

Elevation:

Location:

Date Collected:

Cone Collector and organization:

CONE IDENTIFICATION TAG

Species:

Seed zone:

Elevation:

Location:

Date Collected:

Cone Collector and organization:

CONE IDENTIFICATION TAG

Species:

Seed zone:

Elevation:

Location:

Date Collected:

Cone Collector and organization:

CONE IDENTIFICATION TAG

Species:

Seed zone:

Elevation:

Location:

Date Collected:

Cone Collector and organization:

CONE IDENTIFICATION TAG

Species:

Seed zone:

Elevation:

Location:

Date Collected:

Cone Collector and organization:




‘opelojo) ‘AoueAlasuo)) alnieN ay] obew| ‘pasn aq os|e Aew |eubIp
19410 1o Asains Jaded y "sio1oe) d1j10ads-a1Is J19Ylo pue ‘sa10ads ‘UoIIeI0| UOI1D||0 Y1 pJodal 011SIoayd £7| AoAIng ajdwexs uy ‘||, 2.nbi4

*2JOWI 10U ‘S2UOD JO [3YSNQ | YuM
SHOES |14 9215 Uo||eb-G a1 JO 519¥ING Z = [Bysnq |

¥S[2ysnq jo JaquinN

ou

Sl L
I | I | I | I | I | I | | | |
2NURUOD
sok 0} 55914 "uU0REd0] 1NoA asn 03 An [jm uonsanb siyj :diy
¢uwiad uonoa||od e nok aAIb Jabeuew pue| ay pig ‘paiojod Apjiep
SJUBWIWOD pue S3J0N JBY10 ywiad uona||0) 10 Buissiw aie spaas pabewep 1asul 1o pajeuljjodun

‘aoueseadde ul 81Ym Aj|iW 31 SPaas punog
x9284 }Nd suo uo
spaas poob Jo Jaquinu ay3 Juno) :| suo)
2Yyo

‘uona2|j02 buipes| uoneziueb.o jo sweu ||ng

d xoweN :O_wwN_:mth - -109|3s 35€3|d- ‘uoi1e20| JN0A 123|935 A||ediewolne 01
SPpRIuousto o dew ay1 uo joquiAs ssedwod Je|naud ay1 de] "pa1R3||02
mw_omaw BJB SBU0D 2UBYM PUELS S UM Julod |BUSD B 5] SIYL

UOI}23||0D BUOD JO UOIRIO
abe.o)s wuayul Jo adAL xMonR9) jo uoneso

« AMANAA/WIN
dwieN 1se7 pue sy Bioouygebaojyosed
>£ ps19|0D Jlew-3 ‘pZE0- L pS-€0€ duoyd ‘opeiojon Adsueniasuo)
Wasqy = aep s >mmuo._. aume, 6 d
x 1 N 2yL 18 2620[4y25 sulByIeD) 12RIU0D 35e3|

'uoia||0d o1Joud Aumew auod Inoge suonsanb Jo4

Juasalyg abuey 1UOI4 OPEIO|OD) Y1 UO
UONEISBI0E) PUB UOHEIOISAL Ul 35N JOj PS128||0D S3U0D

jue 1341u02 o Buijpue Ue UONEDO| ay] $HO.l] WIo) Siy
A= "aWeu Peos JO |le Jo/pue ‘peay|ien 4 4 pUsye &5 L

J10>pied Aiunod Jo A1 aumo Auadoid areaud jo awen
x3WeU uonesoq 1sippay) BuijpueH suo)

11 3AB3| ') MOU| 3,UOP NOA §| UBquINu UBIP-E e SI Siy|

xabewep pasuy| auoz paag




