Pecan Production 101:

Physiology, Orchard Establishment,
Cultivars, Training/Pruning

LLenny Wells
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Chilling/Heating ==
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= As more chill hrs accumulate, less héat
units reguired to stimulate budbreak

= Chill units less than 100 hrs leads to
staggered budbreak

= \arch temperatures influence the time of
budbreak

= April temperatures influence the rate of
sheot elongation and pistil receptvity




Flowering
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Nut Development

STAGE 1.
Post-Pollination

1 week*
after pollination

Early May

Stigmas turn
brown. Catkins
drop. First nut
drop occurs.

STAGE 2.
Early Nut Sizing

(@)

6 weeks
after pollination

Early June

Nuts grow slowly.
Fertilization occurs.
Second nut drop.

STAGE 3.
Rapid Nut Sizing

9 weeks
after pollination

Mid June

Nuts grow rapidly,
but no kernel
development vyet.
Early water stage.

Third nut drop.

STAGE 4.
Late Nut Sizing

packing
tissue

shuck
ovule

(Br=ome,

septum

12 weeks
after pollination

Late July

Mid water stage.
Shell hardening
begins at tip.

STAGE 5.

Early Kernel
Filling

13 weeks
after pollination

Early August

Water stage.
Shell hardening
half complete.

STAGE 6.
Kernel Filling

liguid
endosperm
“"'water"’
packing
tissue
shuck

developing
kernel
“dough”
gelatinous
endosperm
“gel”

liquid
endosperm
“‘water”

15 weeks
after pollination

Mid August

Late water stage.
Early gel and
dough stages.
Shell hardening

complete.

STAGE 7.

Late Kernel
Filling

0

19 weeks
after pollination

Mid September

Late “dough”
stage. Kernel
development near
completion.

STAGE 8.
Shuck Split

24 weeks
after pollination

Mid-Late October

Kernel develop-
ment complete.
Nuts can be
shaken from
shucks.

*Dates vary with season, location, and cultivar. Diagrams modified from Wolstenholme, B. N., and J. B. Storey, 1970, Pecan Quarterly 4(4):15-19.




Pecan Fruit-Drop Pattern

S = | = weak flowers or low
T | : energy reserves
l l _
4= I | l Il = lack of egg fertilization
[ I I : or tree regulated
5 | | : Il = problems with endosperm
= 37 | ' : development
— : : I IV = problems with embryo
= development
Q 2 _ | l ' °
dud
= l l : Other Factors:
T I I : Water stage fruit split,
1 = l l : Mechanical injury,
l l I Animals, Insects,
0 I i Diseases

MayI June | July ' Aug. ' Sept.I Oct.!



Alternate Bearing

= Affected by previous
season’s crop load ana
carbohydrate pool

= [Female flowers are
Induced in August of the
Previous year

= Growth inhibiters (fruit
stimulated) and
promoters (feliage
Sstimulated)

= Controlled at the Shoot
Level




Alternate Bearing

= Storage carbohydrates play a
Secondary rele in alternate bearing

= | oW carbohydrate reserves may cause
reversion of Induced buds or abortion of
female flowers

= High sterage levels of carbehydrates do
not necessarily lead to profuse flewerng.



Orchard Establishment

= Soll & Site Characteristics
= |_and Preparation

= Orchard Design

= Tree Planting

= [Fertilizer & lrrngation

= \Weed Control



Orchard Establishment

= Soll & Site
Well drained soll
Sandy loam topsoil/clay subsoll
Shallew water table limits root growth
Plant on nearly level or gently sleping land

Avold low areas for scalb susceptible
Varieties



Orchard Establishment

= Orchard Design

Trees per acre = 43560/row width x tree
width

Spacing should be based on level of management



Orchard Establishment

= Orchard Design
Temporary/Permanent lrees
Pollinators



Orchard Establishment

= Planting
Seed/grafting
Containerized
Bare Root




Orchard Establishment

= Bare Root Transplants
December-March
Protect Roots
Planting Depth
Bark Protection




Orchard Establishment

= Care of Newly Transplanted Trees
Water, Water, Water
Herbicide, Herbicide, Herbicide
I good growth Is obtained, apply 1 Ib
5-10-15 per tree in June



Weed-free Area Reqguired around
Young Pecans for Optimum Growth

and Yield

= Minimum 7 ft square
In first year

= 10 ft square In
sulseguent years




Factors to Consider When
Choosing a Pecan Cultivar

= Disease Resistance
= Alternate Bearing

= Precocity

= Nut Maturity Date

= Pollination Type

= Nut Size & Quality,



Quality factors of pecan

= Nut Size

Generally sold as # nuts per pound
= | arge — 55 or less nuts per pound
= Medium — 55-70 nuts per pound
= Small— 71 or moere nuts per pound



Quality factors of pecan

= 06 Kernel = (kernel weight / nut weight) X
110/0)

Thicker shells reduce percent kernel.
Each cultivar has a characteristic percent kernel.

Higher percent kernel = better developed kernel
= more oll and flavor.



00 kernel

\edium

slUndeveloped kernels
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rowing season o
J g Final Year = 2001

E lliott

YWield (Lh=iTree)

Final Year= 1998




Caddo™

= 67 nuts/Ib

= 5406 Kernel

= |Vatures Oct. 11
= Scab Rating = 3

= Alternate Bearing Index =
0.32

= Precocity = 2

Pollinated by Elliet, Kanza,
Moneymaker, Schiey, Stuart,
Sumner

Preferred by Black Aphids



Cape Fear™

= 55 Nuts/lb

= 519% Kernel

=  Matures Oct. 19

= Scab Rating = 3

= Alternate Bearing Index = 0.41.
= Precocity = 1

= Pollinated by Elliott, Kanza, s e cor a1 :
Schley, Stuart; and Sumner e |

= Needs to be fruit thinned as a
mature tree

= Sensitive to crowding

=  Bactenal Leal: Scorch may be a
preblem

Cape Fear




Desirable

= 48 nuts/lb

= 519% Kernel

= Matures Oct 16

= Scab Rating =5

= Alternate Bearing = 0.4
= Precocity =3

= Pollinated bu Elliot, Kanza,
Sioux, Sumner, Stuart

= High Maintenance (Scah)

= Consistent, high quality’ creps

= Reguires training ofiyoung
rees

Desirable




Elliott™

77 nuts/Ib

51% Kernel

Matures Oct. 15

Scab Rating = 1

Alternate Bearing Index = 0.68
Precocity = 5

Pollinated by Caddo, Desirable,
Pawnee, and Oconee

Reqguires little te'ne scab protection

Susceptible to Powdery Mildew,
Black Aphids, Sooty Mold

Drought Resistant
Low: Input

Elliot




Forkert>

53 nuts/Ib

58% Kernel
Matures Oct. 19
Scab Rating = 4

Alternate Bearing Index =
0.53

Precocity = 4

Pollinated by Cape Fear,
Elliott, Kanza, Kiewa, and
Sumner

Thin shell, shells out well

Deteriorates rapidly when
not harvested on time

Susceptible to Black Aphids

Forkert



Kanza>

74 nuts/lb

52% Kernel
Matures Oct. &8
Scab Rating = 1

Alternate Bearing Index =
0.72

Precocity = 4

Pollinated by Caddo,
Desirable, Oconee, and
Pawnee

Similar te Elliott, better
Precocity

Excellent Cold Telerance




Oconee*
48 nuts/Ib

= 153% Kernel

= Matures Oct. 12

= Scab Rating = 3

= Alternate Bearing = 0.37
= Precocity =3

= Pollinated by Cape Fear,
Schiey, Stuart

= Susceptible to Black
Aphids
= Do not crowd




Pawnee*

= 56 Nuts/Ib

= 549 Kernel

= Matures Oct. 3

= Scab Rating =5

= Alternate Bearing = 0.61
= Precocity =4

= Pollinated by Forkert,
Gleria Grande, Kiewa,
Schley, Stuart, Sumner,
and Sioux

= Needs Fruit Thinning
= Scalb can be a preblem




sumner>

56 Nuts/Lb

49% Kernel

Matures Oct 29

Scab Rating = 2

Alternate Bearing Index = 0.56
Precocity = 4

Pollinated by Cape Fear,
Desirable, Oconee

| ate Harnvest Date
Black Aphid Suseptible




Creek

= 55 Nuts/Lb

= 48% Kernel

= 'Matures Oct 18

= Scab rating = 2

= Alternate Bearing = 0.68
= Precocity = 1

= Pollinated by Elliott;
Schiey, Sieux, Stuart

= Need to be frult thinned
= Performs well'in shade
= Good temporary. tree




Kiowa

= 48 Nuts/Lb

= 53% kernel

= Matures Oct 21

= Scab rating= 3

= Alternate Bearing = 0.65
= Precocity = 2

Pollinated by Cape Fear,
Desirable, Pawnee, Caddo

Alternate Bears as mature tree
Difficult te fruit thin

\Viay lbe more susceptible to
mouse ear than other varieties

Pecan Kernel Color Rating (1-6)
Pecan Breeding, Hort. Dept.
Coastal Plain Experiment Station
Tifton, GA 31794 229-386-3903




Stuart

= 55 Nuts/Ib

= 46% Kernel

= Oct 16

= Scab Rating = 3

= Alternate Bearing = 0.47
= Precocity =5

n Kernel Color Rating (1-6)
ing, Hort. Dept.

as ain Experiment Station
L} GA 31794 229-386-3903

= Pollinated by Cape Fear,
Creek, Desirable, Elliott,
Schiey

= Marginal nut guality.
= Soeoty mold buildup




Excel

= 45 nuts/lb

= 490 Kernel

= Matures Oct 1

= Scab Rating = 1

= Alternate Bearing= ?
= Precocity. = ?

= Pollinated by Caddo,
Creek, Cape Fear,
Desirable, Oconee,
Pawnee

= Thick Shell; Bright Color




Byrd

Avalilable in 2009
‘Pawnee’ x ‘Desirable’

58 nuts /Iy 62% kernel : 2 days after
‘Pawnee’ (Oct 5)
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Chart2
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				Desirable		Cape Fear		Oconee		Elliott		Sumner		Shoshone		Stuart		Excel		Creek		Caddo		Gafford		McMillan		Amling		Progressive		Forkert		Pawnee				Acreage				<50		50-100		100-500		500-1000		>1000								<50		50-100		100-500		500-1000		>1000				50-100				100-500				500-1000				>1000

		dougherty (nilo)		800		1000																																500-1000		Desirable		55		135		100		3601		9100		12991				Desirable		8		22.4		22.2		24.32		32		Desirable		22.4		Desirable		22.2		Desirable		24.32		Desirable		32

		dougherty (abel)		900						25																												500-1000		Cape Fear		278		155				1790		1100		3323				Cape Fear		40.7		26				12		3.8		Cape Fear		26		Cape Fear				Cape Fear		12		Cape Fear		3.8

		mitchell (bostick)		200		100		130																														500-1000		Oconee								2565		350		2915				Oconee								17.3		1.2		Oconee				Oconee				Oconee		17.3		Oconee		1.2

		Crisp (me)		55		278				236		13																										<50		Elliott		236		95				1545		2632		4508				Elliott		34.6		15.8				10.4		9.2		Elliott		15.8		Elliott				Elliott		10.4		Elliott		9.2

		Lee (Century)		2000		500				150		400																										>1000		Sumner		113		217		350		1377		4700		6757				Sumner		16.5		36		77.8		9.3		16.4		Sumner		36		Sumner		77.8		Sumner		9.3		Sumner		16.4

		Lowndes (Paulk)						350		1700		1100						1100		1300		1600										1100						>1000		Shoshone								50		0		50				Shoshone								0.33		0		Shoshone				Shoshone				Shoshone		0.33		Shoshone		0

		Peach (Ed Vinson)		150		75		600		400				50		10																						500-1000		Stuart								28		100		128				Stuart								0.18		0.3		Stuart				Stuart				Stuart		0.18		Stuart		0.3

		Peach Co (Hiley)		250		50				100																												>1000		Excel								1200		2600		3800				Excel								8		9.1		Excel				Excel				Excel		8		Excel		9.1

		Tift Co										150																										50-100		Creek								900		4300		5200				Creek								6		15		Creek				Creek				Creek		6		Creek		15

		Tift Co										100																										<50		Caddo								600		2462		3062				Caddo								4		8.6		Caddo				Caddo				Caddo		4		Caddo		8.6

		Webster/Terrell (Merritt										600						500		800		600		100		100												500-1000		Gafford								100				100				Gafford								0.7		0		Gafford				Gafford				Gafford		0.7		Gafford		0

		Lee County (Cromartie)		100								350																										101-500		McMillan								100				100				McMillan								0.7		0		McMillan				McMillan				McMillan		0.7		McMillan		0

		Berrien (Griner)		135		155				95		67																										50-100		Forkert								0		1100		1100				Forkert								0		3.8		Forkert				Forkert				Forkert		0		Forkert		3.8

		Dougherty (Stevenson)		5000						500										2000																		>1000		Pawnee								950		75		1025				Pawnee								6.4		0.3		Pawnee				Pawnee				Pawnee		6.4		Pawnee		0.3

		Crisp (McWiiliams		51								182																										500-1000				682		602		450		14806		28519		45059

		Sumter (Buchanan)		300		50				250										100																		500-1000

		Tattnall (Durrance)						1500																										500				500-1000

		Tattnall (Jordan)						300										700																				500-1000

		Montgomery (Robison)				265				430		495				18																		50				500-1000

		Peach (Jaros)		200																																		500-1000

		Peach (Barbour)		1000		300		35		440		100																						400				500-1000

		Peach etc. (Evans)		2100		600				282		3200				100		1500		1000		862												75				>1000

				Desirable		Cape Fear		Oconee		Elliott		Sumner		Shoshone		Stuart		Excel		Creek		Caddo		Gafford		McMillan		Amling		Progressive		Forkert		Pawnee
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		Total		13309		3423		2942		4662.5		6811.5		54.5		141.6		3818		5222.7		3075.6		104.5		104.5		0		0		1104.5		1043.2		0						300		50				250										100

				68		50		27		54.5		54.5		4.5		13.6		18		22.7		13.6		4.5		4.5						4.5		18.2												1500																										500

		Goff																7200		7200		7200						7200		7200																300										700

																																												265				430		495				18																		50

																																										200

		Prices																																								1000		300		35		440		100																						400

		19-Oct								2				1.91		1.84																								Total		3601		1790		2565		1545		1377		50		28		1200		900		600		100		100		0		0		0		950

		26-Oct		2.08		2				1.99						1.56

		31-Oct		2.1		1.97				1.99						1.61

		9-Nov		2.05		1.76				1.93						1.77																								Lee (Century)		2000		500				150		400

		16-Nov		1.83		1.47						1.59				1.56																								Lowndes (Paulk)						350		1700		1100						1100		1300		1600										1100

		28-Nov		1.68						1.52		1.7				1.57																										5000						500										2000

		7-Dec		1.73		1.66										1.59																										2100		600				282		3200				100		1500		1000		862												75

		21-Dec														1.1																										9100		1100		350		2632		4700		0		100		2600		4300		2462		0		0		0		0		1100		75
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<50

50-100

100-500

500-1000

>1000
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<50

% Trees Planted

Growers with <50 Acres



		



50-100

% Trees PLanted

Growers with 50-100 Acres



		



100-500

% Trees Planted

Growers with 100-500 Acres



		



500-1000

% Trees Planted

Growers with 500-1000 Acres



		



>1000

% Trees Planted

Growers with >1000 Acres
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Pruning

Apex

. . : Hormone (Auxin)
(terminal bud)

moves downward

= Auxin drives apical
d O m I n an Ce Auxin inhibits

lateral bud
break Auxin inhibits

= Pruning o
temporarily g
[emoyves apical
dominance

crotch angles

‘c""f Bud Scale Scar



Developing tree shape

= [rain to a central leader

= Primary bud should be allowed to
develop into central leader

= Secondary buds should develop Inte
scaffeld limibs




At-Planting

= Cut top of tree back
buds/limbsi/3

= Remoyve lateral
puds/limbs



2d year Trainin
\
= Remove limbs with weak \
angles (>60 degrees)
= Remove Crow's Feet

= Try to develop permanent
scaffold imbs at 1.8”

Spacings
= Cut back central leader just

pelow peint where buds begin
o cluster tightly.

= [P permanent scaffeld imibs

L



Third Year and Beyond

= Remove any limbs that are >1/2 the size
of the central leader.

= Continue training to a central' leader






Pruning Mature Trees

= Remove damaged
and low limbs that
Interfere with spray
equipment

= Pruning to open up
sunlight is delaying
the inevitable!

= Cut all the way.
pack to next main
lImb or central
leader



Pruning Mature Trees

= Cut all the way
back to next :
main limbrer T
central leader \' f

\\ 1

Do not leave stubs

Branch Collar
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