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RDI Regimes Being Tested

Treatment Stress Period Irrigation Management

1 Early season Delay irrigation; deficit thru Jun

2 Mid season Deficit in Jul-Sep

3 Late season Deficit Sep-Nov

4 Season long Interactive deficit

5 Control Full irrigation

Deficit irrigation generally at 50% of Control.

[image: image2.emf]Irrigation  treatment  1998 - 2000  mean applied  water 1   (inches)  Deficit   irrigation   period  Deficit  irrigation rate  (% control)          T1  Control  31.6   -    T 2  25.4  thru May 31  0    T 3  23.7  May 16 - Jul 15  25    T 4  27.9  May 16 - Jun 30  50    T 5  26.3  May 16 - Jul 15  50    T 6  23.3  Jul 1 - Jul 31  0    T 7  27.0  Jul 1 - Jul 31  25    T 8  27.8  Jul 1 - Jul 31  50    T 9  23.2  Jul 1 - Aug 15  25    T 10  26.5  Jul 1 - Aug 15  50    T 11  26.1  Jul 1 - Aug 30  50    T 12  27.0  Oct 16 - Dec 15  0    T 13  24.7  Season  75    T 14  28.7  Season  85          Rain (inches) 3  8.3      E To (inches) 4  52.9      ETc (inches) 5  34.4        1 From last irrigation in previous calendar year to harvest in subsequent year.   2 During deficit irrigation period.  MPa x 10 equals measurements in bar units.   3 Mean from after harvest of period year to just harv est of subsequent year.   4 Mean for calendar years.   5 Assuming crop coefficient (Kc) of 0.65.    
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Citrus Research - Growers’ Seminars 2004

CRB & UC Cooperative Extension

Chico:
Wednesday, October 27


9:00 a.m. – 1:30 p.m.
Chico Masonic Family Center, 1110 W. East Avenue, Chico

· Identification of insect pests of citrus and the damage they do (in-depth session)
· Principles of frost protection
· Using new budget calculator software
After the research seminar, the local area citrus farm advisors will lead a group discussion on marketing.
Pala:
Tuesday, November 2


9:00 a.m. – 1:30 p.m.
Pala Casino Hotel, 11154 Highway 76, Pala

· Using compost/mulch (including a case study)

· Citrus leafminer: what to expect

· Glassy-winged Sharpshooter impact on citrus

· Topworking: pros and cons, what you need to know (featuring an industry panel)
· An after-lunch bonus session on using new budget calculator software
Indio:
Wednesday, November 3


9:00 a.m. – 1:30 p.m.

Indian Palms, 48630 Monroe Street, Indio

· Using compost/mulch (basic background information, pros and cons, local area examples)

· Glassy-winged sharpshooter impact on citrus and update on Pierce’s disease in desert grapes

· Information on lemon varieties for the desert

· Using new budget calculator software

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Poway: Saturday, November 6


8:45 a.m. – 1:30 p.m.

Information About Macadamias
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Treatment Stress Period Irrigation Management

1 Early season Delay irrigation; deficit thru Jun

2 Mid season Deficit in Jul-Sep

3 Late season Deficit Sep-Nov

4 Season long Interactive deficit

5 Control Full irrigation

Deficit irrigation generally at 50% of Control.


Read last page for details
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Deficit irrigation research by Dr.David Goldhamer has yielded some interesting results in navel oranges. In the original trial on mature, vigorous Frost Nucellar navels on a sandy loam soil, applied water was reduced by varying amounts and at different times during the irrigation season depending upon the treatment imposed. Regulated deficit irrigation is applying a fixed % less than the full water requirement of the tree during a specific period in the irrigation season.


The fully irrigated control trees received a volume of water estimated to be the tree water requirements based upon size and current weather conditions –using the current water requirements of a pasture grass (Eto cimis station) multiplied by a crop factor for mature citrus which is 0.65. The objective of the trial was to determine if the volume of applied water could be reduced by varying amounts and at different times during the irrigation season compared to a fully irrigated control without a loss in yield or quality and perhaps improved peel appearance. Measurements were made of fruit growth during the season and of yield and fruit quality at harvest; the amount of water applied with each treatment was measured as well. Research conducted over the years has indicated that citrus was sensitive to reduced irrigation particularly at petal fall and during early fruit development with loss in yield or fruit size.

FROST  NUCELLAR NAVELS

The current study indicated that where deficit irrigation was applied, a slowing in growth rate of the fruit was observed compared to the fully irrigated tree, but when full irrigation was resumed at the end of the treatment period, accelerated growth occurred compared to the control trees. Yield at harvest was not significantly different among any of the reduced irrigation treatments compared to the fully irrigated control trees. There was also no difference in number of fruit per tree or packable cartons among the treatments compared to the control. An additional result was that there was significantly less creasing of the peel in two of the treatments--T2 and T3-- compared to the fully irrigated trees. Both of these treatments imposed stress early in the season and reduced applied water by 6.2 and 7.9 inches, respectively. This equates to 19.6 and 22.8% less applied water than the fully irrigated control. This research demonstrated that less than the full water requirements of the tree can be applied at specific times during the fruit development period under controlled and known conditions without a loss in yield.

Ongoing research on Lane Late navels is being conducted with the object of reducing granulation by regulating fruit size for an optimum fruit size at harvest.  Fruit held late for harvest frequently results in a significant portion of the fruit being large. Historically large fruit have a higher percentage of the fruit with granulation. This fruit may be less than optimum size (too large) for current market conditions as well. Based upon the previous regulated deficit irrigation study the object of the current trial is to regulate size based upon imposed stress by applying less than full irrigation during specific periods in the irrigation season that is early, mid and late season stress. 


Less water is applied than required by a fully irrigated tree for the period, and growth of the fruit is monitored compared to the fully irrigated tree. Adjustments are made in applied water based upon the growth of the fruit in the stress tree as well as measured tree water status (pressure chamber) compared to the fully irrigated control. The same type of response to the deficit irrigation that occurred with the Frost Nucellar has been observed. A slowing of growth under the deficit irrigation, then accelerated growth with resumption of full irrigation. However, this study imposes stress over longer periods that the previous study and thus, the desired reductions in fruit size at harvest have occurred in all but the T1 treatments.  The first year of the study, when fruit loads were relatively high, showed that early season stress reduced granulation (6.5% for all sizes vs. 17% for the control) with no effect on size. Continuous stress reduced both granulation (mean of 3.8 for all sizes vs. 17% for the control) and fruit size. In the second study year with lower fruit loads, there was no reduction in fruit load but fruit size was reduced to a greater extent in the mid, late summer, and continuous stress treatments. This reduced the percentage of unwanted very large size (24 and 32 count) fruit such that revenue to the grower was higher from $1300 to $3000 per acre, depending on whether 24s and 32s were considered marketable. 

Deficit irrigation imposes a level of stress on the tree related to the amount of water that the tree is shorted compared to a fully irrigated tree. The tolerance of the tree to this stress is related to the vigor of the tree, the period in the fruit development cycle, weather conditions, and how long the stress continues, and the magnitude of the stress. Under the conditions of these studies the level of stress imposed is carefully monitored and the deficit irrigation treatments are under known conditions and are carefully controlled. Where conditions are not known by the grower the trees may already be under some stress, the vigor of the trees may not be high; the irrigation system may not be uniform and therefore not delivering the expected volume. Attempting deficit irrigation under these circumstances runs the risk of reducing yield perhaps seriously as well as fruit size.


There are many changes going on in the citrus industry and one opportunity is the conversion of an orchard to another variety of citrus. If this is a consideration, then the question becomes one of whether the orchard should be topworked or replanted with new nursery trees. If the trees are healthy and under 20 years of age (it is possible to topwork older trees) and the new scion is compatible with the interstock or rootstock, then topworking can come into production sooner than a new replant. If the planting density needs to be changed or serious soil preparation or a new irrigation system needs to be installed, then replanting might be the preferred choice. 

The chance to convert is also dependent on the availability of new trees and budwood. New varieties can often be in short supply. It’s best to make sure that for either option that the material is there. For topworking, T-budding is more conservative of material than stick grafting. If topworking is chosen, then it must be decided whether to graft the scaffold branches or the stump. Stump grafting makes for a lower tree, but scaffold grafting reduces the risk of losing the topworked tree from damage to the graft from birds, pests, wind or frost.

It is often assumed that topworking is cheaper than replanting, but as the following example shows, it probably is not. In Santa Paula, ‘Olinda’ Valencias on ‘Carrizo’ rootstock were converted to scions ‘Allen’ Eureka lemon, or ‘Powell’ late navel. In 1998 and 2000, the ‘Olinda’s were interplanted with either ‘Allen’ on ‘Macrophylla’ or late navel ‘Powell’ or ‘Chislett’ (on either ‘Carrizo or ‘C-35’ rootstocks). The ‘Olinda’s were topworked in 2002 and 2003 to one of the new scions. In a few cases, ‘Allen’ was stump grafted, but most trees were scaffold grafted.

Several steps are required for topworking that will ensure success. These are listed below:

· Get a reputable person to do the work.

· Time of year is critical for grafting. Spring is best.

· Leave a nurse limb.

· Decide to stump or scaffold graft.

· Stump grafting requires only 3 – 4 buds or sticks

· Scaffold grafting requires 2 buds per scaffold. Consider winds since even one-year old unions are very tender.

· Sequence of events

· Line up budwood

· Remove top of tree and stack brush

· Whitewash trunks

· Paint cutoff surfaces

· Insert grafts

· Wrap grafts with plastic tape

· Place white paper bag over grafts and tape in place 

Later

· Keep after ants and snails

· Shred brush

· Remove bags when shoots start growing through them.

· Bi-monthly, in first year, brush out water sprouts. Less often in the next 2 years

Much of this work can be contracted with the grafter, who usually assures some level of performance, something like 90% take. It is up to the grower to ensure that pests do not take out the grafts.

The costs of topworking are associated with the costs of the budwood (as much as $3 per tree), the act of grafting (depending on stump or scaffold, $8-10 per tree) and water sprout removal. Sprout removal is six times in year one, eight times in year two and only four times in year three. At a labor rate of $12 per hour, sprout removal costs $7.20 per tree.

A like for like comparison of topworking versus replanting based on 2002 data is shown below.

So in the case of both the lemon and navels it costs a bit more to topwork, but the results are earlier production. Here the topworked trees gain the economic advantage. For example, if cultural costs were $1000 per acre per year (20 by 20 ft. spacing) and, conservatively, two years are saved, the maintenance savings per tree would be $18. In the above study the time advantage appears even greater. Three-year old topworked lemons produce about the same as 6-year old replants. Two year old topworked navels have a significantly larger canopy than six-year old replant navels and appear to have about the same fruit set for the coming year.

	
	Replant
	
	Topwork
	

	Lemons
	Tree
	$10.50
	Graft
	$8.00

	
	Planting
	    2.50
	Sprout removal
	  7.20

	
	Total
	$13.00
	
	$15.20

	
	
	
	
	

	Late Navels
	Tree
	$12.50
	Royalty for buds
	$2.25

	
	Planting
	   2.50
	Graft
	  8.00

	
	
	
	Sprout removal
	  7.20

	
	Total
	$15.00
	
	$17.45


Chart 1. Susceptibility of Annual Broadleaf Weeds to Herbicides Registered

in Citrus in California

By Kurt Hembree: Farm Advisor

	
	Pre-emergence
	Post-emergence

	C = Controlled

P = Partial control

N = No control

-- = No information


	BRD
	BRO
	DIU
	EPT
	ISO – NB
	NAP
	NOR
	ORY
	OXY – NB
	PEN – NB
	SIM
	THI
	TRI
	CLE – NB
	DIQ – NB
	DSM – NB
	FLU – NB
	GLY
	MSM – NB
	OXY – NB
	PAR
	SET
	SUL

	Annual Broadleaves
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Annual morningglories
	C
	C
	C
	--
	C
	P
	C
	P
	C
	N
	C
	--
	C
	N
	P
	P
	N
	C
	P
	C
	P
	N
	C

	Cheeseweed
	C
	C
	P
	N
	C
	P
	P
	P
	C
	P
	P
	C
	N
	N
	C
	P
	N
	P
	N
	C
	C
	N
	P

	Chickweeds
	C
	C
	P
	C
	C
	C
	P
	C
	P
	C
	C
	C
	C
	N
	C
	C
	N
	C
	C
	N
	C
	N
	C

	Clovers
	P
	P
	P
	N
	P
	P
	N
	N
	P
	N
	C
	--
	N
	N
	P
	N
	N
	P
	N
	N
	P
	N
	P

	Cockleburs
	C
	C
	C
	N
	--
	P
	C
	N
	P
	N
	C
	--
	N
	N
	C
	P
	N
	C
	P
	C
	C
	N
	C

	Cudweeds
	C
	C
	C
	P
	C
	C
	C
	N
	N
	N
	C
	C
	N
	N
	C
	N
	N
	C
	N
	C
	C
	N
	P

	Fiddleneck
	C
	C
	C
	C
	C
	C
	P
	C
	C
	C
	C
	C
	C
	N
	C
	N
	N
	C
	N
	C
	C
	N
	C

	Filarees
	C
	C
	C
	P
	C
	C
	P
	P
	C
	N
	C
	C
	P
	N
	C
	N
	N
	P
	N
	C
	P
	N
	C

	Goosefoot, nettleleaf
	C
	C
	C
	C
	C
	C
	P
	C
	C
	C
	C
	C
	C
	N
	C
	N
	N
	C
	N
	C
	C
	N
	C

	Groundcherries
	C
	C
	C
	C
	C
	N
	C
	N
	C
	N
	C
	P
	P
	N
	C
	N
	N
	C
	P
	C
	C
	N
	C

	Groundsel, common
	C
	C
	N
	C
	C
	P
	P
	N
	C
	N
	P
	C
	N
	N
	C
	N
	N
	C
	N
	C
	C
	N
	C

	Hairy fleabane
	C
	C
	P
	C
	C
	N
	P
	N
	P
	N
	C
	P
	N
	N
	P
	N
	N
	C
	N
	P
	P
	N
	C

	Henbit
	C
	C
	C
	C
	C
	N
	P
	C
	C
	C
	C
	P
	P
	N
	C
	C
	N
	P
	C
	C
	C
	N
	C

	Horseweed
	C
	C
	P
	C
	C
	N
	P
	N
	P
	N
	C
	P
	N
	N
	C
	N
	N
	C
	N
	P
	P
	N
	C

	Knotweed, prostrate
	C
	C
	C
	P
	C
	C
	P
	C
	P
	C
	C
	C
	C
	N
	P
	N
	N
	P
	N
	N
	P
	N
	P

	Lambsquarters
	C
	C
	C
	C
	C
	C
	P
	C
	C
	C
	C
	C
	C
	N
	C
	N
	N
	C
	N
	C
	P
	N
	C

	London rocket
	C
	C
	C
	C
	C
	C
	P
	N
	C
	P
	C
	P
	N
	N
	C
	N
	N
	C
	N
	P
	C
	N
	C

	Mullein, turkey
	P
	P
	N
	N
	C
	P
	P
	N
	P
	N
	N
	C
	P
	N
	P
	N
	N
	P
	N
	N
	P
	N
	P

	Mustards
	C
	C
	C
	N
	C
	P
	P
	N
	C
	P
	C
	P
	N
	N
	C
	N
	N
	C
	N
	P
	C
	N
	C

	Nettles
	C
	C
	C
	C
	C
	P
	C
	P
	C
	N
	C
	C
	N
	N
	P
	N
	N
	N
	N
	C
	C
	N
	N

	Nightshades
	C
	C
	C
	P
	C
	N
	C
	N
	C
	N
	C
	P
	N
	N
	C
	N
	N
	C
	N
	C
	C
	N
	C

	Pigweeds
	C
	C
	C
	C
	C
	C
	P
	C
	C
	C
	C
	C
	C
	N
	C
	N
	N
	C
	N
	C
	C
	N
	C

	Prickly lettuce
	C
	C
	C
	C
	C
	C
	P
	N
	C
	N
	C
	C
	N
	N
	C
	N
	N
	C
	N
	P
	P
	N
	C

	Primrose, cutleaf evening
	C
	C
	P
	--
	C
	P
	N
	P
	P
	P
	C
	C
	P
	N
	C
	--
	N
	C
	N
	P
	C
	N
	C

	Puncturevine
	C
	C
	P
	N
	C
	P
	C
	P
	P
	P
	P
	P
	P
	N
	C
	P
	N
	C
	P
	P
	C
	N
	C

	Purslanes
	C
	C
	C
	C
	C
	C
	C
	C
	C
	C
	C
	C
	C
	N
	C
	N
	N
	C
	N
	P
	C
	N
	C

	Russian thistle
	C
	C
	P
	P
	C
	P
	C
	P
	P
	P
	C
	P
	P
	N
	P
	N
	N
	C
	N
	N
	P
	N
	P

	Shepherd’s-purse
	C
	C
	C
	P
	C
	P
	P
	N
	C
	P
	C
	C
	N
	N
	C
	N
	N
	C
	N
	C
	C
	N
	C

	Sowthistles
	C
	P
	C
	C
	C
	C
	P
	N
	C
	N
	C
	C
	N
	N
	C
	N
	N
	C
	N
	C
	C
	N
	C

	Spotted spurge
	P
	P
	N
	N
	C
	C
	C
	P
	C
	P
	P
	P
	P
	N
	C
	N
	N
	C
	N
	N
	C
	N
	C

	Wild radish
	C
	C
	C
	N
	C
	P
	P
	N
	C
	N
	C
	C
	N
	N
	C
	N
	N
	C
	N
	P
	C
	N
	C

	Willowherb, panicle
	C
	C
	N
	--
	P
	N
	P
	P
	C
	--
	N
	--
	--
	N
	P
	N
	N
	P
	--
	N
	P
	N
	P


NB = Non-bearing orchards

BRD = bromacil + diuron (Krovar)
OXY = oxyfluorfen (Goal)
FLU = fluazifop-p (Fusilade DX)

BRO = bromacil (Hyvar X)
PEN = pendimethalin (Prowl)
GLY = glyphosate (Roundup, etc.)

DIU = diuron (Karmex, Direx)
SIM = simazine (Princep Caliber 90, etc.)
MSM = MSMA (MSMA, etc.)

EPT = EPTC (Eptam)
THI = thiazopyr (Visor)
PAR = paraquat (Gramoxone Max)

ISO = isoxaben (Gallery T&V)
TRI = trifluralin (Treflan, etc.)
SET = sethoxydim (Poast)

NAP = napropamide (Devrinol)
CLE = clethodim (Prism)
SUL = sulfosate (Touchdown 5)

NOR = norflurazon (Solicam)
DIQ = diquat (Reglone)

ORY = oryzalin (Surflan)
DSM = DSMA DSMA, etc.)

This chart is not a recommendation for the use of herbicides. Please refer to the appropriate label for application recommendations. Proper weed identification, timing, and accurate application are important for effective control. The information in this chart is tentative and may change as warranted. Always follow the label carefully when using herbicides. Kurt J. Hembree, Farm Advisor, Fresno County. January 2004.

Chart 2. Susceptibility of Annual Grass and Perennial Weeds to Herbicides Registered

in Citrus in California

	
	Pre-emergence
	Post-emergence

	C = Controlled

P = Partial control

N = No control

-- = No information


	BRD
	BRO
	DIU
	EPT
	ISO – NB
	NAP
	NOR
	ORY
	OXY – NB
	PEN – NB
	SIM
	THI
	TRI
	CLE – NB
	DIQ – NB
	DSM – NB
	FLU – NB
	GLY
	MSM – NB
	OXY – NB
	PAR
	SET
	SUL

	Annual grasses
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Annual bluegrass
	C
	C
	C
	C
	N
	C
	C
	C
	P
	C
	C
	C
	C
	C
	P
	N
	N
	C
	N
	N
	C
	N
	C

	Barnyardgrass
	C
	C
	C
	C
	N
	C
	P
	C
	P
	C
	P
	C
	C
	C
	P
	P
	C
	C
	P
	P
	P
	C
	C

	Bromegrasses
	C
	C
	C
	C
	N
	C
	C
	C
	P
	C
	--
	C
	C
	P
	--
	N
	P
	C
	--
	N
	C
	P
	C

	Canarygrass
	C
	C
	C
	C
	N
	C
	C
	C
	P
	C
	P
	C
	C
	C
	P
	N
	C
	C
	N
	N
	C
	C
	C

	Crabgrass, large
	C
	C
	C
	C
	N
	C
	P
	C
	N
	C
	N
	C
	C
	C
	C
	C
	C
	C
	C
	N
	C
	C
	C

	Fescues
	--
	--
	C
	C
	N
	C
	C
	C
	N
	C
	P
	P
	C
	P
	C
	N
	P
	C
	--
	N
	C
	P
	C

	Foxtails
	C
	C
	C
	C
	N
	C
	P
	C
	N
	C
	C
	C
	C
	C
	P
	--
	C
	C
	--
	N
	P
	C
	C

	Junglerice
	C
	C
	C
	C
	N
	C
	P
	C
	P
	C
	P
	C
	C
	C
	P
	P
	C
	C
	P
	P
	P
	C
	C

	Lovegrass
	C
	C
	C
	C
	N
	C
	P
	C
	C
	C
	P
	P
	C
	C
	P
	--
	C
	C
	--
	N
	C
	C
	C

	Ryegrass, Italian
	C
	C
	C
	C
	N
	C
	C
	C
	N
	C
	P
	C
	C
	C
	P
	N
	C
	C
	N
	N
	C
	C
	C

	Sandbur
	C
	C
	C
	C
	N
	C
	C
	C
	N
	C
	C
	C
	C
	C
	P
	N
	C
	C
	C
	N
	P
	C
	C

	Sprangletops
	C
	C
	P
	C
	N
	C
	P
	P
	N
	P
	N
	C
	C
	C
	N
	N
	C
	C
	N
	P
	P
	C
	C

	Wild barley
	C
	C
	C
	C
	N
	C
	C
	C
	P
	C
	P
	C
	C
	C
	P
	N
	C
	C
	N
	N
	C
	C
	C

	Wild oats
	C
	C
	P
	C
	N
	C
	C
	P
	P
	P
	C
	P
	P
	P
	P
	N
	C
	C
	N
	N
	C
	C
	C

	Witchgrass
	C
	C
	C
	C
	N
	C
	P
	C
	P
	C
	P
	P
	C
	C
	P
	N
	P
	C
	N
	N
	C
	P
	C

	Perennials (seedling)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bermudagrass
	C
	C
	C
	C
	N
	C
	C
	C
	P
	C
	P
	C
	C
	C
	P
	N
	C
	C
	N
	N
	C
	C
	C

	Dallisgrass
	C
	C
	C
	C
	N
	C
	C
	C
	P
	C
	C
	C
	C
	C
	P
	C
	C
	C
	C
	N
	C
	C
	C

	Johnsongrass
	C
	C
	C
	C
	N
	C
	C
	C
	P
	C
	C
	C
	C
	C
	P
	C
	C
	C
	C
	N
	C
	C
	C

	Field bindweed
	C
	C
	P
	N
	C
	N
	P
	P
	P
	P
	P
	P
	P
	N
	P
	N
	N
	C
	N
	N
	C
	N
	C

	Perennials (established)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bermudagrass
	P
	P
	N
	N
	N
	N
	P
	N
	P
	N
	N
	N
	N
	C
	N
	N
	C
	C
	N
	N
	N
	C
	C

	Dallisgrass
	P
	P
	N
	N
	N
	N
	P
	N
	P
	N
	N
	N
	N
	C
	N
	P
	C
	C
	C
	N
	N
	C
	C

	Johnsongrass
	P
	P
	N
	N
	N
	N
	C
	N
	P
	P
	N
	P
	P
	C
	N
	N
	C
	C
	N
	N
	N
	C
	C

	Field bindweed
	P
	P
	N
	N
	N
	N
	N
	N
	N
	P
	N
	P
	P
	N
	P
	N
	N
	P
	N
	N
	P
	N
	P

	Nutsedge, purple
	C
	C
	N
	P
	N
	N
	P
	N
	N
	N
	N
	P
	N
	N
	P
	P
	N
	C
	P
	N
	P
	N
	C

	Nutsedge, yellow
	C
	C
	N
	P
	N
	N
	P
	N
	N
	N
	N
	C
	N
	N
	P
	P
	N
	C
	C
	N
	C
	N
	C


NB = Non-bearing orchards

Note: repeated applications may be required for perennial weeds

BRD = bromacil + diuron (Krovar)
OXY = oxyfluorfen (Goal)
FLU = fluazifop-p (Fusilade DX)

BRO = bromacil (Hyvar X)
PEN = pendimethalin (Prowl)
GLY = glyphosate (Roundup, etc.)

DIU = diuron (Karmex, Direx)
SIM = simazine (Princep Caliber 90, etc.)
MSM = MSMA (MSMA, etc.)

EPT = EPTC (Eptam)
THI = thiazopyr (Visor)
PAR = paraquat (Gramoxone Max)

ISO = isoxaben (Gallery T&V)
TRI = trifluralin (Treflan, etc.)
SET = sethoxydim (Poast)

NAP = napropamide (Devrinol)
CLE = clethodim (Prism)
SUL = sulfosate (Touchdown 5)

NOR = norflurazon (Solicam)
DIQ = diquat (Reglone)

ORY = oryzalin (Surflan)
DSM = DSMA DSMA, etc.)

This chart is not a recommendation for the use of herbicides. Please refer to the appropriate label for application recommendations. Proper weed identification, timing, and accurate application are important for effective control. The information in this chart is tentative and may change as warranted. Always follow the label carefully when using herbicides. Kurt J. Hembree, Farm Advisor, Fresno County. January 2004.
Table 1. Performance of Pre-emergence Herbicides in Citrus in California

	Herbicide
	Conditions favoring effective weed control and crop safety

	bromacil

(Hyvar-X)
	Used at 3.2-6.4 lb a.i./acre. For use in orchards >4 years old. Applied as a single or split application in winter and spring. Rainfall or irrigation occurs within 21 days of treatment. Do not use in Kern County.

	bromacil + diuron

(Krovar)
	Used at 3.2-4.8 lb a.i./acre. For use in orchards >4 years old. Applied as a single or split application in winter and spring. Rainfall or irrigation occurs within 21 days of treatment. Can cause injury to citrus and other trees if runoff water contacts their roots. Do not use in Kern, Imperial, or Coachella valleys.

	diuron

(Karmex, Direx)
	Used at 2.4-3.2 lb a.i./acre. For use in orchards >1 year old. Use lower rates for lighter soils, especially under drip or other low-volume irrigation. Works well under furrow irrigation. It can be mixed with simazine for broader control. Do not use in Imperial or Coachella valleys.

	EPTC

(Eptam)
	Used at 2.1-3.0 lb a.i./acre. For use in bearing and non-bearing orchards. Incorporated 2” deep with rotary hoe or water-run on level soils. Provides short-term residual control (4-6 weeks). 15 day PHI.

	isoxaben

(Gallery T&V)
	Used at 0.66-1.33 lb a.i./acre. For use in non-bearing orchards only. Application made after trees have completely settled into the soil. Rainfall or irrigation of at least 0.5” needed within 21 days of treatment. Used only where broadleaf weeds are expected; does not control grasses or nutsedge.

	napropamide

(Devrinol 50 DF)
	Used at 4.0 lb a.i./acre. For use in bearing and non-bearing orchards. Must be incorporated by rainfall or sprinkler irrigation within 7 days of treatment. Residual control is reduced under frequent, low-volume drip or micro-sprinkler irrigation. It should be combined with post-emergence herbicides if weeds are emerged. Soil surface is clear of leaves and other debris. Residual period is 4-10 months.

	norflurazon

(Solicam)
	Used at 1.0-4.0 lb a.i./acre. For use in bearing and non-bearing orchards. Use lower rates on coarse soils under low-volume irrigation. Rainfall or irrigation is needed within 28 days of treatment. It can help to reduce low to moderate levels of nutsedge. It has an 18 month plant-back period; follow the label regarding planting restrictions. 30 day PHI.

	oryzalin

(Surflan, Oryzalin, etc.)
	Used at 2.0-6.0 lb a.i./acre. For use in bearing and non-bearing orchards. Apply to soil free of leaves and other debris. Rainfall or irrigation of 0.25-2” needed within 21 days of treatment. Mixed with other herbicides for broader weed control. A post-emergence herbicide should be added if weeds are emerged. Applied at 6 lb a.i. for longer residual control. Residual period is 4-10 months.

	oxyfluorfen

(Goal 2XL, etc.)
	Used at 1.2-2.0 lb a.i./acre. For use in non-bearing orchards only. Applied in 20-60 gal water/acre. Rainfall or irrigation of at leas 0.75” needed within 21-28 days of treatment. Do not disturb the soil following treatment, or poor weed control will result. It is often combined with oryzalin for broad-spectrum weed control. Refer to the label for use period, cut-off dates, and other restrictions. Residual period 4-10 months. Used at 0.5-1 lb a.i./acre for burn-down.

	pendimethalin

(Prowl 3.3, etc.)
	Used at 2.0-4.0 lb a.i./acre. For use in non-bearing orchards only. Applied in 20-40 gal water/acre to soil surface. Rainfall, irrigation, or mechanical incorporation needed within 4 days of treatment. Directed to trees, avoiding contact with foliage.

	simazine

(Princep, Caliber 90, etc.)
	Used at 2.0-4.0 lb a.i./acre. For use in orchards >1 year old. Rainfall or flood irrigation occurs within 28 days of treatment. Do not use on sandy soils. Adjust rate to soil type. Do not use on fields prone to runoff or in PMZ zones, unless approved. Mixed with diuron at 1-2 lb a.i./acre each for broad-spectrum control. Do not use in Imperial, Coachella, or Palo Verde valleys.

	thiazopyr

(Visor)
	Used at 0.5-1.0 lb a.i./acre. For use in bearing and non-bearing orchards. Applied in 20-40 gal water/acre. Applied at 0.5 lb a.i. in the fall and again in the late-winter for nutsedge control. Rainfall is needed within 21 days of treatment. Increased rainfall improves nutsedge control. Tank-mixed with Goal (in non-bearing) for broader residual control. Residual period is 5-8 months. 90 day PHI.

	trifluralin

(Treflan, etc.)
	Used at 0.5-1.0 lb a.i./acre. It can be applied before planting and disk incorporated 2-4” deep. Useful for helping eradicate Johnsongrass prior to planting. Granular formulation can be used after planting and incorporated immediately after planting.


Numerous factors influence the performance of herbicides. The observations and comments in this table assume proper weed identification and accurate application and timing of treatments. Consult Charts 1 and 2 and the proper herbicide labels for the effectiveness of the registered herbicides to control your specific weeds. This table is not intended to be a recommendation for the use of herbicides. Always follow the label carefully when using herbicides. Kurt J. Hembree, Farm Advisor, Fresno County. January 2004.
Table 2. Performance of Post-emergence Herbicides in Citrus in California

	Herbicide
	Conditions favoring effective weed control and crop safety

	clethodim

(Prism)
	Used at 0.09-0.25 lb a.i./acre. For use in non-bearing orchards only. A crop oil concentrate (1% v/v) or a non-ionic surfactant (0.25% v/v) is added. Applied in 20-40 gal water/acre with thorough weed coverage. Gives selective control of annual grasses (except bromes and fescues) that are actively growing, before tillering, and not stressed. Annual bluegrass is controlled if treated early in its growth. Repeat applications are required on perennials when their growth is according to label.

	diquat dibromide

(Reglone)
	Used at 0.375-0.5 lb a.i./acre. For use in non-bearing orchards only. A non-ionic surfactant is added at 0.25% v/v. Applied in 20-60 gal water/acre with thorough weed coverage. Weeds are less than 4” tall. Control is improved during warm, dry weather.

	dsma

(DSMA, etc.)
	Used at 2.4-4.8 lb a.i./acre. For use in bearing and non-bearing orchards. A non-ionic surfactant is added at 0.25% v/v. Applied in 20-60 gal water/acre with thorough weed coverage. Gives best control when applied during warm, dry weather. Suppresses nutsedge.

	fluazifop-p-butyl

(Fusilade DX)
	Used at 0.25-0.375 lb a.i./acre. For use in non-bearing orchards only. A crop oil concentrate (1% v/v) or a non-ionic surfactant (0.25% v/v) is added. Applied in 20-40 gal water/acre with thorough weed coverage. Gives selective control of annual grasses (except annual bluegrass, bromes, or fescues) that are actively growing, before tillering, and not stressed. Repeat treatments are required on perennials when their growth is according to label.

	glyphosate

(Roundup UltraMax, etc.)
	Used at 0.5-4.0 lb a.i./acre. For use in bearing and non-bearing orchards. Applied by ground with low-pressure, flat fan nozzles, controlled droplet applicator, or smart sprayer. Add AMS at 5-10 lb/100 gal water to improve control. For annual weeds, use 1.0 lb a.i. in 3-40 gal water/acre. Apply to young, growing annuals or perennials when they are flowering. Some perennials require highest label rate. Hairy fleabane and horseweed can be controlled it treated in the seedling stage. Avoid drift onto green wood or foliage of trees. Weeds should not be cultivated for 7-14 days after treatment. Can be combined with low rates of oxyfluorfen (non-bearing) for broader weed control, as well as combined with pre-emergence herbicides.

	msma

(MSMA, etc)
	Used at 2.0 lb a.i./acre. For use in non-bearing orchards only. Trees are >1 year old. Applied on yellow nutsedge with fewer than 5 leaves in 60 gal water/acre. Multiple applications may be needed. Air temperature is around 85ºF for best activity.

	oxyfluorfen

(Goal 2XL, etc.)
	Used at 0.5-1.0 lb a.i./acre. For use in non-bearing orchards only. Applied to weeds at the 4-leaf stage or sooner. Combined with glyphosate or other post-emergence herbicides to control specific weeds.

	paraquat

(Gramoxone Max, etc.)
	Used at 0.3-0.9 lb a.i./acre. For use in bearing and non-bearing orchards. A non-ionic surfactant is added at 0.5% v/v. Applied in 20-60 gal water/acre with thorough weed coverage. Weeds are less than 4” tall. Repeat applications needed as new growth occurs. Do not allow drift to contact fruit, or injury will occur. A restricted herbicide, requiring a permit from the county agricultural commissioner for purchase and use.

	sethoxydim

(Poast, etc.)
	Used at 0.28-0.47 lb a.i./acre. For use in bearing and non-bearing orchards. A crop oil concentrate is added at 1% v/v. Applied in 20-40 gal water/acre with thorough weed coverage. Gives selective control of annual grasses (except annual bluegrass, bromes, or fescues) that are actively growing, before tillering, and not stressed. Repeat treatments are required on perennials when their growth is according to label.

	sulfosate

(Touchdown 5)
	Used at 1.0-4.0 lb a.i./acre. For use in bearing and non-bearing orchards. A non-ionic surfactant can be added at 0.25% v/v. Applied in 10-30 gal water/acre. Use low-pressure, flat fan nozzles, not flood jets. For perennials, use higher label rates. Hairy fleabane and horseweed can be controlled it treated in the seedling stage. Avoid drift onto green wood or foliage of trees or injury will result.


Numerous factors influence the performance of herbicides. The observations and comments in this table assume proper weed identification and accurate application and timing of treatments. Consult Charts 1 and 2 and the proper herbicide labels for the effectiveness of the registered herbicides to control your specific weeds. This table is not intended to be a recommendation for the use of herbicides. Always follow the label carefully when using herbicides. Kurt J. Hembree, Farm Advisor, Fresno County. January 2004.

	Entry Form

Cost per person: $15.00

	Name:
	Phone:

	Address:
	State/Zip

	Mail entry form along with your check to: California Macadamia Society, P. O. Box 1298, Fallbrook, CA 92088
If you have any questions, please call Jim Russell 

at (760)728-8081


 Neil O’Connell

Citrus Farm Advisor



Co-sponsored by the University of California Cooperative Extension and The California Macadamia Society
Information About Macadamias

Saturday, November 6, 2004

8:45 a.m. to 1:30 p.m.

Blackjack Ranch, Poway, California

The California Macadamia Society and the Gold Crown Macadamia Association's Annual Field Day and Annual Meetings will be held from 8:45 a.m. to 1:30 p.m. Saturday, November 6, 2004 at Blackjack Ranch: 15721 Sycamore Canyon Road, Poway, California. We are pleased that the Dixon family has invited us to enjoy their lovely Ranch, and we know that you will be too. Directions to the Dixon Ranch are printed below.
We will have classes on topics germane to the macadamia industry, with plenty of opportunities for you to ask questions, both general in nature and about the specifics of your operations. We will also be serving a continental breakfast and a delicious lunch. Please plan to join us for a fun and information filled day. Following the meeting plan to stay and enjoy a tour of the Blackjack Ranch growing grounds.
Directions: From 1-15, exit onto Poway Road going east. Proceed approximately 5 miles and turn right on Garden Road. Go one mile and turn right onto Sycamore Canyon Road. Go 1.6 miles, (under the Scripps-Poway Parkway) until you see the Blackjack Ranch sign on the left. Make a "U" turn to the left and follow the gravel road to Blackjack Ranch.
Hope to see you there.
The University of California prohibits discrimination or harassment of any person on the basis of race, color, national origin, religion, sex, gender identity, pregnancy (including childbirth, and medical conditions related to pregnancy or childbirth), physical or mental disability, medical condition (cancer-related or genetic characteristics), ancestry, marital status, age, sexual orientation, citizenship, or status as a covered veteran (covered veterans are special disabled veterans, recently separated veterans, Vietnam era veterans, or any other veterans who served on active duty during a war or in a campaign or expedition for which a campaign badge has been authorized) in any of its programs or activities. University policy is intended to be consistent with the provisions of applicable State and Federal laws. Inquiries regarding the University’s nondiscrimination policies may be directed to the Affirmative Action/Staff Personnel Services Director, University of California, Agriculture and Natural Resources, 300 Lakeside Drive, 6th Floor, Oakland, CA 94612-3550, (510) 987-0096. 
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Lane Late Navels

RDI Regimes Being Tested

Deficit irrigation generally at 50% of Control.





Table 1


			


			Treatment			Stress Period			Irrigation Management


			1			Early season			Delay irrigation; deficit thru Jun


			2			Mid season			Deficit in Jul-Sep


			3			Late season			Deficit Sep-Nov


			4			Season long			Interactive deficit


			5			Control			Full irrigation








Fig. 3


			


			Fig. 3.  Trunk and navel fruit size dirunal size fluctuations measured on August 20-21, 1998 on


			fully irrigated trees.








Fig. 3
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Fig. 1


			


			Fig. 1.  Trunk diameter fluctuations of fully irrigated (Control) mature navels and trees subjected to a


			regulated deficit irrigation (RDI) regime beginning on July 1 (T8).  Note not only the pattern trends but


			also the magnitude of the daily fluctuations, which is much greater in the stressed trees (T8).
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			230.3083333333			230.3083333333


			230.3333333333			230.3333333333


			230.3416666667			230.3416666667


			230.35			230.35


			230.375			230.375


			230.3833333333			230.3833333333


			230.3916666667			230.3916666667


			230.4166666667			230.4166666667


			230.425			230.425


			230.4333333333			230.4333333333


			230.4583333333			230.4583333333


			230.4666666667			230.4666666667


			230.475			230.475


			230.5			230.5


			230.5083333333			230.5083333333


			230.5166666667			230.5166666667


			230.5416666667			230.5416666667


			230.55			230.55


			230.5583333333			230.5583333333


			230.5833333333			230.5833333333


			230.5916666667			230.5916666667


			230.6			230.6


			230.625			230.625


			230.6333333333			230.6333333333


			230.6416666667			230.6416666667


			230.6666666667			230.6666666667


			230.675			230.675


			230.6833333333			230.6833333333


			230.7083333333			230.7083333333


			230.7166666667			230.7166666667


			230.725			230.725


			230.75			230.75


			230.7583333333			230.7583333333


			230.7666666667			230.7666666667


			230.7916666667			230.7916666667


			230.8			230.8


			230.8083333333			230.8083333333


			230.8333333333			230.8333333333


			230.8416666667			230.8416666667


			230.85			230.85


			230.875			230.875


			230.8833333333			230.8833333333


			230.8916666667			230.8916666667


			230.9166666667			230.9166666667


			230.925			230.925


			230.9333333333			230.9333333333


			230.9583333333			230.9583333333


			230.9666666667			230.9666666667


			230.975			230.975


			231			231


			231.0083333333			231.0083333333


			231.0166666667			231.0166666667


			231.0416666667			231.0416666667


			231.05			231.05


			231.0583333333			231.0583333333


			231.0833333333			231.0833333333


			231.0916666667			231.0916666667


			231.1			231.1


			231.125			231.125


			231.1333333333			231.1333333333


			231.1416666667			231.1416666667


			231.1666666667			231.1666666667


			231.175			231.175


			231.1833333333			231.1833333333


			231.2083333333			231.2083333333


			231.2166666667			231.2166666667


			231.225			231.225


			231.25			231.25


			231.2583333333			231.2583333333


			231.2666666667			231.2666666667


			231.2916666667			231.2916666667


			231.3			231.3


			231.3083333333			231.3083333333


			231.3333333333			231.3333333333


			231.3416666667			231.3416666667


			231.35			231.35


			231.375			231.375


			231.3833333333			231.3833333333


			231.3916666667			231.3916666667


			231.4166666667			231.4166666667


			231.425			231.425


			231.4333333333			231.4333333333


			231.4583333333			231.4583333333


			231.4666666667			231.4666666667


			231.475			231.475


			231.5			231.5


			231.5083333333			231.5083333333


			231.5166666667			231.5166666667


			231.5416666667			231.5416666667


			231.55			231.55


			231.5583333333			231.5583333333


			231.5833333333			231.5833333333


			231.5916666667			231.5916666667


			231.6			231.6


			231.625			231.625


			231.6333333333			231.6333333333


			231.6416666667			231.6416666667


			231.6666666667			231.6666666667


			231.675			231.675


			231.6833333333			231.6833333333


			231.7083333333			231.7083333333


			231.7166666667			231.7166666667


			231.725			231.725


			231.75			231.75


			231.7583333333			231.7583333333


			231.7666666667			231.7666666667


			231.7916666667			231.7916666667


			231.8			231.8


			231.8083333333			231.8083333333


			231.8333333333			231.8333333333


			231.8416666667			231.8416666667


			231.85			231.85


			231.875			231.875


			231.8833333333			231.8833333333


			231.8916666667			231.8916666667


			231.9166666667			231.9166666667


			231.925			231.925


			231.9333333333			231.9333333333


			231.9583333333			231.9583333333


			231.9666666667			231.9666666667


			231.975			231.975


			232			232


			232.0083333333			232.0083333333


			232.0166666667			232.0166666667


			232.0416666667			232.0416666667


			232.05			232.05


			232.0583333333			232.0583333333


			232.0833333333			232.0833333333


			232.0916666667			232.0916666667


			232.1			232.1


			232.125			232.125


			232.1333333333			232.1333333333


			232.1416666667			232.1416666667


			232.1666666667			232.1666666667


			232.175			232.175


			232.1833333333			232.1833333333


			232.2083333333			232.2083333333


			232.2166666667			232.2166666667


			232.225			232.225


			232.25			232.25


			232.2583333333			232.2583333333


			232.2666666667			232.2666666667


			232.2916666667			232.2916666667


			232.3			232.3


			232.3083333333			232.3083333333


			232.3333333333			232.3333333333


			232.3416666667			232.3416666667


			232.35			232.35


			232.375			232.375


			232.3833333333			232.3833333333


			232.3916666667			232.3916666667


			232.4166666667			232.4166666667


			232.425			232.425


			232.4333333333			232.4333333333


			232.4583333333			232.4583333333


			232.4666666667			232.4666666667


			232.475			232.475


			232.5			232.5


			232.5083333333			232.5083333333


			232.5166666667			232.5166666667


			232.5416666667			232.5416666667


			232.55			232.55


			232.5583333333			232.5583333333


			232.5833333333			232.5833333333


			232.5916666667			232.5916666667


			232.6			232.6


			232.625			232.625


			232.6333333333			232.6333333333


			232.6416666667			232.6416666667


			232.6666666667			232.6666666667


			232.675			232.675


			232.6833333333			232.6833333333


			232.7083333333			232.7083333333


			232.7166666667			232.7166666667


			232.725			232.725


			232.75			232.75


			232.7583333333			232.7583333333


			232.7666666667			232.7666666667


			232.7916666667			232.7916666667


			232.8			232.8


			232.8083333333			232.8083333333


			232.8333333333			232.8333333333


			232.8416666667			232.8416666667


			232.85			232.85


			232.875			232.875


			232.8833333333			232.8833333333


			232.8916666667			232.8916666667


			232.9166666667			232.9166666667


			232.925			232.925


			232.9333333333			232.9333333333


			232.9583333333			232.9583333333


			232.9666666667			232.9666666667


			232.975			232.975


			233			233


			233.0083333333			233.0083333333


			233.0166666667			233.0166666667


			233.0416666667			233.0416666667


			233.05			233.05


			233.0583333333			233.0583333333


			233.0833333333			233.0833333333


			233.0916666667			233.0916666667


			233.1			233.1


			233.125			233.125


			233.1333333333			233.1333333333


			233.1416666667			233.1416666667


			233.1666666667			233.1666666667


			233.175			233.175


			233.1833333333			233.1833333333


			233.2083333333			233.2083333333


			233.2166666667			233.2166666667


			233.225			233.225


			233.25			233.25


			233.2583333333			233.2583333333


			233.2666666667			233.2666666667


			233.2916666667			233.2916666667


			233.3			233.3


			233.3083333333			233.3083333333


			233.3333333333			233.3333333333


			233.3416666667			233.3416666667


			233.35			233.35


			233.375			233.375


			233.3833333333			233.3833333333


			233.3916666667			233.3916666667


			233.4166666667			233.4166666667


			233.425			233.425


			233.4333333333			233.4333333333


			233.4583333333			233.4583333333


			233.4666666667			233.4666666667


			233.475			233.475


			233.5			233.5


			233.5083333333			233.5083333333


			233.5166666667			233.5166666667


			233.5416666667			233.5416666667


			233.55			233.55


			233.5583333333			233.5583333333


			233.5833333333			233.5833333333


			233.5916666667			233.5916666667


			233.6			233.6


			233.625			233.625


			233.6333333333			233.6333333333


			233.6416666667			233.6416666667


			233.6666666667			233.6666666667


			233.675			233.675


			233.6833333333			233.6833333333


			233.7083333333			233.7083333333


			233.7166666667			233.7166666667


			233.725			233.725


			233.75			233.75


			233.7583333333			233.7583333333


			233.7666666667			233.7666666667


			233.7916666667			233.7916666667


			233.8			233.8


			233.8083333333			233.8083333333


			233.8333333333			233.8333333333


			233.8416666667			233.8416666667


			233.85			233.85


			233.875			233.875


			233.8833333333			233.8833333333


			233.8916666667			233.8916666667


			233.9166666667			233.9166666667


			233.925			233.925


			233.9333333333			233.9333333333


			233.9583333333			233.9583333333


			233.9666666667			233.9666666667


			233.975			233.975


			234			234


			234.0083333333			234.0083333333


			234.0166666667			234.0166666667


			234.0416666667			234.0416666667


			234.05			234.05


			234.0583333333			234.0583333333


			234.0833333333			234.0833333333


			234.0916666667			234.0916666667


			234.1			234.1


			234.125			234.125


			234.1333333333			234.1333333333


			234.1416666667			234.1416666667


			234.1666666667			234.1666666667


			234.175			234.175


			234.1833333333			234.1833333333


			234.2083333333			234.2083333333


			234.2166666667			234.2166666667


			234.225			234.225


			234.25			234.25


			234.2583333333			234.2583333333


			234.2666666667			234.2666666667


			234.2916666667			234.2916666667


			234.3			234.3


			234.3083333333			234.3083333333


			234.3333333333			234.3333333333


			234.3416666667			234.3416666667


			234.35			234.35


			234.375			234.375


			234.3833333333			234.3833333333


			234.3916666667			234.3916666667


			234.4166666667			234.4166666667


			234.425			234.425


			234.4333333333			234.4333333333


			234.4583333333			234.4583333333


			234.4666666667			234.4666666667


			234.475			234.475


			234.5			234.5


			234.5083333333			234.5083333333


			234.5166666667			234.5166666667


			234.5416666667			234.5416666667


			234.55			234.55


			234.5583333333			234.5583333333


			234.5833333333			234.5833333333





Onset of 25% ETc
July 1


Control


T8


Trunk Diameter Fluctuation (mm)


0


0


0.0017813437


0.0022767906


0.0039918592


0.0049712389


0.0058734829


0.0069961702


0.0076061234


0.0086122677


0.0090071299


0.0097374368


0.0093849241


0.0108120282


0.009949597


0.0114515271


0.010391502


0.0119114028


0.0105041027


0.012473445


0.0108325858


0.0138610527


0.011661401


0.0156935329


0.0128066633


0.0169230184


0.014300996


0.0177195481


0.0162523262


0.01915679


0.0189188487


0.0201819929


0.0212209015


0.0215928755


0.0228459867


0.022826712


0.0237538129


0.0243413169


0.0269361633


0.0271607439


0.0286699428


0.029222442


0.0305398297


0.0308726481


0.0310320646


0.0307990118


0.0298140537


0.0269759194


0.0269909159


0.0225126925


0.0247346401


0.0191049202


0.0232890255


0.0165453617


0.0209989684


0.0134452759


0.0185844985


0.0093465541


0.0161541205


0.0052752438


0.0135317362


0.0006143783


0.0103749569


-0.0034083724


0.0078399678


-0.0076053949


0.0057415172


-0.0029202905


-0.0020229943


-0.0003916133


0.0012137059


-0.00761247


-0.0038886674


-0.0115964094


-0.0070364077


-0.01334445


-0.0085082386


-0.0161830569


-0.0109877387


-0.0181803095


-0.0140573031


-0.0205406266


-0.0170135625


-0.0231061676


-0.0198776153


-0.0245406101


-0.0218567699


-0.0257455745


-0.026634806


-0.0273616393


-0.0276441171


-0.028106999


-0.0282929055


-0.0280797616


-0.0285780795


-0.0286450355


-0.0286185471


-0.0294171103


-0.028466291


-0.028595677


-0.028419731


-0.028081472


-0.0281007059


-0.0271565518


-0.0272641654


-0.0262582999


-0.0261083011


-0.0246141396


-0.0239953885


-0.022227777


-0.0217325514


-0.0194294026


-0.0195318707


-0.0173037446


-0.0170589545


-0.0139451093


-0.0142731808


-0.010433066


-0.01121284


-0.0065115521


-0.006170185


-0.0022289532


-0.001762988


0.0019232551


0.0022127261


0.005760878


0.0055983837


0.009763233


0.0086230567


0.0126031821


0.012008777


0.0155994623


0.0150038724


0.0176991805


0.0171058279


0.0193627186


0.019209198


0.0193627186


0.0209196095


0.0204558733


0.0238884853


0.0215152045


0.0256700204


0.0228100257


0.0269643285


0.023528581


0.0277263773


0.0243146336


0.0282234487


0.0250330868


0.0288721655


0.0257833164


0.0295850142


0.0262955493


0.0303226292


0.0270827452


0.0313988555


0.0280807348


0.0321246965


0.0293884733


0.0345695286


0.0304224497


0.0395536885


0.0316595325


0.0404575179


0.0328972405


0.0419506498


0.0338280645


0.0429839967


0.0353080106


0.0436766956


0.0365837815


0.0445994417


0.0373757788


0.0449888683


0.0384465112


0.0459726806


0.0398229146


0.0464873506


0.0406155377


0.0505770179


0.041964588


0.0528779038


0.0434108838


0.0543247676


0.0451703393


0.0554127519


0.0468029499


0.0559249379


0.0475266805


0.0552524679


0.0474986791


0.0537765486


0.0458858241


0.0517585769


0.0435160384


0.049510227


0.0408044218


0.047158557


0.0382324937


0.0443939702


0.0355222278


0.0407188615


0.0329188599


0.0366305049


0.0329188599


0.0335773911


0.0291911951


0.0290484261


0.025696247


0.0259981103


0.0214273256


0.0229477945


0.0173152949


0.020520957


0.0145377263


0.0177817538


0.0112222567


0.0152252877


0.0071790006


0.0123060281


0.0041988318


0.0100323122


0.0019633877


0.0077118169


0.0006793027


0.0059804078


-0.0006060098


0.004805193


-0.00227271


0.0032836558


-0.0031954213


0.0027940525


-0.0029119252


0.0023557961


-0.002550824


0.0024850835


-0.0018284442


0.0025886976


-0.0008774402


0.0026664081


-0.0000785223


0.0029787312


0.0012086403


0.0036239857


0.0033955208


0.0050411181


0.0049902608


0.0064887591


0.0071537346


0.0084473019


0.0097493607


0.0104058446


0.0124497379


0.012911093


0.015691359


0.0151560553


0.0187232448


0.0175530846


0.0216270736


0.0203607557


0.0253269362


0.0228607087


0.0294625897


0.0259330408


0.0294625897


0.0293385343


0.032098863


0.0321716487


0.034388146


0.0350609452


0.0364403852


0.0373269759


0.0384922076


0.039107088


0.0402023361


0.0404978568


0.0416039213


0.0417795828


0.0429877193


0.0426037007


0.044218518


0.0432490141


0.045177236


0.0440726715


0.0461357455


0.0446145178


0.0469210884


0.0452600614


0.0479492816


0.0461357979


0.0486365447


0.0497847416


0.050131317


0.0518059042


0.050541218


0.0536937504


0.0516046922


0.0556846863


0.0525008939


0.0561205524


0.0533570271


0.0565579345


0.0535299156


0.0580580592


0.0545435646


0.0597604929


0.0556432124


0.0610523114


0.0562971037


0.0617998926


0.05688099


0.0630165802


0.0576678086


0.0643364407


0.060241512


0.0648758311


0.0619082833


0.0663739626


0.0632528443


0.067739164


0.06463105


0.0692863594


0.0659398773


0.0706322867


0.0669080602


0.0717408248


0.0678409273


0.0728945186


0.0695995597


0.0732793449


0.0699130595


0.0729664751


0.0697051747


0.0722929195


0.0689073073


0.0701682036


0.0664632167


0.0676594871


0.0641937572


0.0653819825


0.061170725


0.0626381269


0.0586289442


0.0600778979


0.0555761927


0.0578519058


0.0528654058


0.0551597937


0.0486378959


0.0525694193


0.0456167414


0.0504469141


0.0428027419


0.0471856567


0.0388487012


0.0444424936


0.0365488992


0.0417508431


0.0333474925


0.0399681182


0.0333474925


0.037328442


0.0311839126


0.0363145438


0.030904664


0.0346938252


0.0291774369


0.0325737237


0.0269114122


0.0313567373


0.0270162075


0.0305834531


0.0270687143


0.0296266905


0.0269155012


0.0292135706


0.0267124207


0.0291238693


0.026018302


0.0278072765


0.0261727977


0.0278072765


0.027075504


0.0274661264


0.0277988915


0.0279802448


0.0298337108


0.0285978371


0.0312506091


0.0297259901


0.0327705335


0.0312295797


0.0327705335


0.0324958002


0.0345925019


0.0340342906


0.0364165497


0.0356419685


0.038758645


0.0376250828


0.041201396


0.0395390097


0.0433993327


0.0418635814


0.0459103665


0.0442224394


0.0490037763


0.0466844639


0.0516839532


0.0491801603


0.0548052622


0.0513004202


0.0571343531


0.0536923355


0.0594287828


0.0548870409


0.0615137864


0.0567669672


0.0634341062


0.0579294215


0.0652158783


0.0594333011
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Fig.2


			


			Fig. 2.  Diurnal patterns of trunk diameter fluctuations (LVDT) and stem water potential (SWP; a measure of


			tree water status) in mature navel trees under mild water stress on August 28, 1998.
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TreatmentStress Period Irrigation Management


1 Early season Delay irrigation; deficit thru Jun


2 Mid season Deficit in Jul-Sep


3 Late season Deficit Sep-Nov


4 Season long Interactive deficit


5 Control Full irrigation
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		Irrigation treatment

		1998-2000 mean applied water1 (inches)

		Deficit


irrigation


period

		Deficit irrigation rate (% control)

		



		

		

		

		

		



		T1 Control

		31.6

		

		-

		



		T2

		25.4

		thru May 31

		0

		



		T3

		23.7

		May 16-Jul 15

		25

		



		T4

		27.9

		May 16-Jun 30

		50

		



		T5

		26.3

		May 16-Jul 15

		50

		



		T6

		23.3

		Jul 1-Jul 31

		0

		



		T7

		27.0

		Jul 1-Jul 31

		25

		



		T8

		27.8

		Jul 1-Jul 31

		50

		



		T9

		23.2

		Jul 1-Aug 15

		25

		



		T10

		26.5

		Jul 1-Aug 15

		50

		



		T11

		26.1

		Jul 1-Aug 30

		50

		



		T12

		27.0

		Oct 16-Dec 15

		0

		



		T13

		24.7

		Season

		75

		



		T14

		28.7

		Season

		85

		



		

		

		

		

		



		Rain (inches)3

		8.3

		

		

		



		ETo (inches)4

		52.9

		

		

		



		ETc (inches)5

		34.4

		

		

		





1From last irrigation in previous calendar year to harvest in subsequent year.


2During deficit irrigation period.  MPa x 10 equals measurements in bar units.


3Mean from after harvest of period year to just harvest of subsequent year.


4Mean for calendar years.


5Assuming crop coefficient (Kc) of 0.65.



