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The pecan is well adapted as a commercial crop or
an ornamental shade tree in southern New Mexico.

Relatively few parasitic disease organisms are a prob-

lem because of dry atmospheric conditions during the
growing season. There are some disease problems,
however, that can causatensive losses to pecan
growers and home gardeners.

ABIOTIC DISEASES
(caused by non-living factors)

Freeze Injury

Injury from a freeze may not be evident until two,
three, or even four years after a severe freeze has oc-
curred. This type of injury is “subtle injury,” and may
be more noticeable in a tree that produces a heavy nut
crop two or three years after a freeze. Usually the nuts
do not mature, and most of them may become stick-
tights (see explanation of sticktights on page 3).

Occasionally, numerous fruiting structures of the
fungusCytosporasp. will grow on the bark of trees
affected by freeze injury. The fungus appears as pin-
head-sized bumps thatoduce masses of orange spores
following wet, humid periods. No special controls are
needed for this fungus. (See prevention of freeze in-
jury, below.)

Freeze injury causes more pecan tree losses in New Prevention of Freeze Injuryi possible, avoid plant-
Mexico than all other diseases combined. Most lossesing highly freeze-susceptible trees such as ‘Wichita'.

occur in newly planted orchards; however, older trees
also can be affected by freezing temperatures.

Injury has resulted from early winter freezes, such
as the ones that occurred in November 1976 and Oc-
tober 1992; extremmid-winter freezes (January 1978);
and late spring freezeSevere tree losses resulted from
the November 1976 freezaghich occurred before trees
had properly hardened off during the fall.

SymptomsLimb die-back is the most noticeable
symptom of freeze injury. Splits, cracks, cankers on
the bark, and entry of various borers into the bark are
also symptoms. Young trees may not leaf out in the

Stimulaterapid spring growth by providing adequate
nutrients (especially nitrogen and zinc) and water, but
do not stimulate late fall growth with late fertilizer
application Apply all nitrogen fertilizers before July 1.

It is best to try to encourage early dormancy in pecan
trees,especially in young orchards planted with
‘Wichita’ trees. Stop irrigation in late September, un-
less the temperatures in October remain high.

Paint the southwest side of trunks and larger limbs
of young trees with white latex paint or whitewash.
Other measures include wrapping trunks with burlap
strips, aluminum foil, or other products. It is impor-

spring, but mayroduce an abundance of sucker growth tant to keep bark tissue in a dormant condition during

from below the ground level. Young trees injured in

the winter and early spring. If these protective mea-

the spring may bleed severely when sap starts to flow.sures are not taken, sap will start to flow on the south-

Damage to the trunk and largeanches may be much

west side of the tre@here the sun has heated the trunk

more severe on the southwest (sunny) side of the treeand severe freeze injury can result.

where sap started to flow during warm periods in the
winter.
About a year after a seveireeze has occurred,

Additionally, freeze injury can be minimized by
applying one or two heavy irrigations during Decem-
ber and January.

light-colored bark can often be seen, particularly around  Care of Winter-Injured Tree®rune all suckers ex-

bud scars and below branches. Growers should cut
into these off-colored areas with a sharp knife. If the
bark and tissue below (cambium and xylem) is dead,
this is good evidence that severe injury has occurred.

cept one on young trees that have been killed to the
ground. This sprout can be used later for re-budding.
Severely prune trees thadve extensive injury.
Where subtle injury hasccurred, growers should
prune out dead and weak limbs as they appear. This



recovery may take two or more years. In the spring
after the last freeze, water and fertilize trees to stimu-
late new growth.

Mouse Ear

Mouse ear is another problem caused by freeze in-

jury. Leaves of affected trees are smaller than normal,

rounded on the ends to the shape of a mouse’s ear.

Apply zinc sprays early in the season as the leaves are
developing, thempply sprays weekly until leaf growth
is complete. For mature trees, zinc is usually applied
at bud break and then once every two weeks until five
applicationshave been applied. Applications on young
trees should continue until the end of July.

Zinc also may be applied as a soil treatment; how-
ever, the highly alkaline soil conditions prevalent in
New Mexico often make this a less efficient applica-

These symptoms were present on many young trees irtion method. Soil applications may be tried on trees

the spring of 1977 following the severe freeze in No-
vember 1976. Examine trees with mouse ear symp-

with little or no leaves (where absorption of the foliar
materials is not possible) or tees that fail to respond

toms for evidence of freeze injury, and prune severely to foliar sprays. Zinc chelates are generally recom-

affected branches.
Molybdenum deficiency, though not reported in
New Mexico, can present similar symptoms.

Zinc Deficiency

Zinc deficiency, commonly called “rosette,” is a
prevalent nutritional problem of pecans in New Mexico.
Zinc is an essential nutrient for growth in plants, but
is needed in low quantities compared to other essen-
tial nutrients. For example, pecan trees usually need
25,000 ppm nitrogen, but only 50 ppm zinc. Zinc is
needed to produce hormones that allow for cell en-
largement in stems and leaves.

If zinc is not readily available to the tree, leaves
become small, chlorotic, and misshapen. Under an
extreme deficiency, yield and nut quality are reduced.
Zinc deficiency symptoms usually are first noticed the
second or third yeafter planting a new tree. The first
symptom is small, narrow leaves that are yellowed
and mottled. Reddish-brown areas often appear be-
tween the veins on older leaves. Internodes (the dis-

mended. Soil treatment is most effective when applied
in the early spring at the first sign of bud break.

More information regarding zinc and other nutrient
requirements for pecans can be found in NMSU Co-
operative Extension Service Guide H-602, “Pecan Or-
chard Fertilization.”

Chlorosis

The causes of chlorosis (yellow leaves) are numer-
ous. They include zindeficiency, nitrogen deficiency,
iron deficiency (not common in pecans), water-logged
soils, freeze injury, root rot, crown gall, and herbicide
injury.

When chlorosis is caused by a nutrient deficiency,
adequate application of nutrients and water will usu-
ally correct the problem. Other control methods in-
clude improving soil drainage (see the following ex-
planation under “Root Suffocation”) when soils are
water logged and contrpkactices for root rot and
crown gall. Trees witlchlorosis caused by low to
moderate freeze or herbicidgury will generally

tance between nodes on the stem) become shortenedgrow out of the problem as the trees begin to recover.

and an excess of smaller branches is formed, giving

Cultural practices such as those listed under “Herbi-

the foliage a rosette appearance. In the final stages of cide Injury” may be useful in attempts to repair chlo-
the disease, the shoots die back from the tips. Usuallyrosis caused by herbicide damage on more severely

the die-back is confined to the current year’s growth,
but it sometimes extends to older, larger branches.
Zinc is usually adequate in New Mexico soils, but
it becomes unavailable alkaline soil conditions
(high pH) so tree roots cannot absorb enough of the
elementThis condition is usually more severe in sandy
soils and soils that contain high phosphorus levels.
Treatment of Zinc Deficient Tre€Brees with a
history of zinc deficiency, trees with obvious zinc de-
ficiency symptoms, or those shown to be deficient in
zinc following a leaf analysis should be treated with
zinc. Foliar sprays with various zinc compounds are
generally the mostuccessful means of correcting zinc
deficient-pecan trees. Because of the prevalence of
this problem ifNew Mexico, yearly foliar applications
have become a standard practice for many growers.

affected trees.
Root Suffocation

Pecans are not adapted to poor soil drainage, a con-
dition found in manyNew Mexico growing areas.
Poorly drained soils become saturated with water over
time and do nobave sufficient oxygen for normal tree
growth. If not corrected, roots start to rot, trees begin
to decline, and the top branches start to die. The soill
may turn black and have a putrid odor.

Excessive water applied to trees growing in heavy,
clay soils is the most common cause of root suffoca-
tion. This problem also can occur in orchards where
layers of silt haveccumulated around trees after
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flooding or whereadditional soil has been applied
around trees in orchards that have been re-leveled.
Every effort should be made to correct drainage
problems. Trenches dug out from the trunk and re-
filled with loam soil will promote drainage. Trees that

immaturity. Its causes include early freeze; low heat
units during the growing season; excessive nitrogen;
low zinc levels; excessive water or drought conditions
at the end of the growing season; water stress at the
end of the season; excessive nut production on indi-

have died back should be pruned to remove weak andvidual trees; or freeze injury of trunks and limbs in

dying limbs.
Premature Nut Drop
A certain amount of nut drop begins early in the

growing season and continues until maturity. The Au-
gust drop is occasionally quite severe and is of great-

previous years. Correcting these problems should pro-
duce fewer sticktights.

Herbicide Injury

Careless herbicide applications often cause severe
injury and even death in pecans and other trees. Un-

est concern to growers. In general, poorly grown treesfortunately, many chemicals used to kill undesirable

with low vigor are most likely to drop nuts prema-
turely. Numerous causes and conditions may explain

weeds affect undesirable and desirable plants alike.
The three major types of herbicides that cause injury

premature nut drop: insufficient food reserve resulting are contact herbicides, hormone-types, and soil ster-

from excessive production during the previous year;
poor pollination; poonutrition; embryo abortion
(causes unknown); poor planting sites (poor soils);
excessive soil moisture; drought; heavy pest infesta-
tion, particularly infestations of nut casebearer, stink-

ilants.

Contact herbicides such as Paragaae often used
to control weeds within the orchard along borders and
ditch banks. Drift on windy days will cause circular,
brown areas on leaves. Direct sprays on tree foliage

bug, and leaf-footed plant bugs; shuck necrosis; herbi-will cause largereas of dead leaves, but injury is usu-

cide injury; and wind storms.
Shuck Necrosis

“Shuck necrosis” is a term used to describe abnor-
mal black spotting on shucks. This abnormality be-
gins during the water stage of development and may
continue to develop until frost. Two or more spots are
usually found on affected shucks and appear at ran-
dom, but may be more pronounced along the suture.
The blackened spots are usually slightly sunken, but
not necessarily so. There may be a definite or indefi-

ally minimal.

Hormone-type herbicidesich as 2,4-D and Round-
up® are highly volatile, especially on hot days. These
herbicides can cause injury for several miles if they
are misapplied and the herbicide gets into wind cur-
rents. They can cause injury even at low concentra-
tions. Sprayers previously used to apply herbicides
also are a contamination source when they are used
later to spray insecticides or fungicides. Compounds
such as 2,4-D cause misshapen leaves that are curled,
distorted, and twisted. Bome cases, leaf and nut drop
may result. Temporary injury can occur if trees get

nite border between affected and unaffected shuck tis-only a small dose of the chemical; however, severe

sue. In many cases, the nuts drop prematurely. Nuts
that remain on the tree usually do not develop prop-
erly and may cause a sticktight condition.

The cause (or causes)abiuck necrosis has not been

limb die-back, chlorosis, and even death are possible
if a considerable amount of the chemical is applied.
Herbicides such as Round€ugften cause injury when
they are applied to weeds around the base of young

determined. Many attempts have been made to isolatetrees because the herbicides penetrate the tree bark.

causal organisms from affected nuts, but no known
pathogenic organisms have been identified.

Shuck necrosis should not be confused with normal

Bark wraps with materials such as aluminum foil can
be used to reduce this type of injury.
Soil sterilants such a¢yvar X® and Pramitél have

darkening of shucks along the sutures at the stem endbeen used to kill weeds waste areas for several years.

which begins near thend of the growing season. Like-
wise, this problem should not be confused with shuck
disease and stem-end blight diseases reported from
other pecan-growing states.

Sticktights

Pecans with shucks that have failed to open prop-

Farmers and home gardeneften apply soil sterilants

to cope with weeds in driveways, alleyways, farm ma-
chinery areas, and waste areas, but they may forget
that tree roots can be growingtire treated area. Large
trees sometimes have roots several feet past the drip
line. Roots can absorb the chemicals as long as two or
more years later, when they have grown into a treated
area. Symptoms of injury include yellowing of veins,

erly at the end of the growing season are referred to asnarginal leaf burn, browning, and death of cells be-

sticktights. Sticktights occur primarily as a result of

tween the veins causing white-sibver-colored leaves.
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Death of entire leaves and branches usually follows. or on land where the fungus has developed on alfalfa,
The side of a tree closest to a treated area is usually cotton, or other susceptible crops.
affected first. The first symptom is glight yellowing of the leaves.
Mitigating the damage to herbicide-affected trees is Growers who have experience with this disease can
difficult, if not impossible, in most cases because the detect this early symptom two to three weeks before
chemicals can be active for several years. High-value wilting actually occurs. Sudden foliage wilting and
trees affected by herbicide injury may benefit from drying follow a few days later. These symptoms occur
watering deeply at frequemttervals, pruning severely, only during the summer and early fall months.
adding large amounts of manure to the soil around the When roots are examined, rotting is quite notice-
tree, and cutting roots that extend into the treated areaable. A magnifying lens may reveal delicate strands of
Some herbicides can be deactivated by applying acti- the fungus wrapped around diseased roots. A micro-

vated charcoal at the rate of 7 Ib/1000 ft scopic examination by a plapathologist is sometimes
needed to confirm the disease as Phymatotrichum root
Wind Damage rot.

During the summer when high humidity occurs, the
High winds, especially in March and April, can cause fungus can be seen on the ground surface, especially
severe leaf injury in newly planted trees. This prob- in shady areas. It appearsvasite mats of cottony
lem is of special concern in newly planted fields with fungus material that turn tauff-colored powdery
no protection from nearby trees or buildings. Wind-  masses of spores within two to three days. The mats
damaged leaves are usually scorched around the marimay be circular or have an irregular outline, and they
gins. The leaves may be quite puckered and have a are 4—6" or more in diameter. These spore mats indi-

ragged appearance. cate the presence of the pathogen; however, the spores
Limbs broken by high winds should be pruned as produced are not viable, and the mats do not spread
quickly as possible. the fungus to healthy trees.
Treatment of Diseased Tredispossible, start treat-
Limb Die-Back mentwhen trees first exhibit root rot symptoms, i.e.,

when slight yellowing symptonccur. If wilting
Dying limbs at the ends of branches can be caused symptoms occur or if leaves become dry, prune one-
by zinc deficiency, winter injury, broken limbs, root  half or more of the top growth, or pull all of the leaves

suffocation, drought, crown gaherbicide injury, from the tree to reduce the transpiration rate.
wind damage, heart rot and wood rot, highly alkaline Treat the soil with sulfur, ammonium sulfate, and
soils, or mechanical injury to trunk, scaffold limbs, manure using the following steps.

and roots. To control these disorders, refer to other
sections in this publication. When the cause cannot be 1. Loosen soil around affected trees out to the drip

determined, prune affected branches, apply extra wa- line of the branches.
ter (if overwatering is not the cause), and fertilize to
help trees recover. 2. Cover ground 2" deep with manu@ther forms

of organic matter such as moldy hay can be sub-
stituted for manure.
BIOTIC DISEASES
(caused by infectious disease agents) 3. On the prepared surface, scatter ammonium sul-
fate or an equivalent at a rate of 1 Ib/20 ft
Phymatotrichum Root Rot
4. Add the same amount of soil sulfur on top of

This fungal disease is also called “cotton root rot” the ammonium sulfate. A circle 12 ft in diam-
or “Texas root rot.” It iccasionally a problem in eter (suitable for a tree 6-8" in diameter) would
southern New Mexico at elevations below 5000 ft, but need 11 Ib of ammonium sulfate and 11 Ib of
it is a problem only in theouthwestern U.S. and soil sulfur. Nitrate fertilizers such as ammonium
northern Mexico. The fungus requires warm soils that nitrate should not be used where root rot is a
have low organic matter and high calcium salts. It is problem.

known to attack 2000 or more species of dicotyledon-

ous (broad-leafed) plants but none of the grasses and 5. Apply deep water following treatment and keep
other monocotyledonous (monocots) plants are sus- the soil moist until trees recover.

ceptible. If not treated, this disease can become severe

on newly developed lantiat has never been cultivated
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Some trees may not recover even if this treatment
is used. Known root rot areas should be treated annu-
ally during March or April.

Treatment at Planting Time to Avoid Root Rais-
ease incidencean be minimized in an orchard by treat-
ing each planting hole with manure, soil sulfur, and
ammonium sulfate.

1. Dig a broad and comparatively shallow hole.

2. Distribute a generous amount of manure (up to
one-fifth of the hole by volume).

Apply soil sulfur at the rate of 1/4 Ib¥fvf the
tree hole.

Apply ammonium sulfate (21% nitrogen) or its
equivalent at the rate of 1 oZ/éf tree hole.

A round planting hole 4 ft in diameter and 2.5 ft
deep has 30%tIt should be treated with & @f ma-
nure, 7.5 Ib of sulfurand 1.75 Ib of ammonium sulfate.

To distribute the materials well without the extra
labor of mixing them, place them in thin layers alter-
nating with layers of soil.

1. Place about 2" of manure or organic matter in
the hole.

. Scatter two handfuls stilfur and one of ammo-
niumsulfate over the first layer.

Cover with 3" of soil, and repeat layers until the
hole is filled to 6" from the top.

Flood the hole to settle the soil.

Plant when soil is no longer muddy. If time per-
mits, prepare tree hol@9—60 days before plant-
ing time.

Water after planting, then watgequently and
lightly until trees are well established.

Treatment of Plantingites Where Trees Have Died
from Root RotWhere trees have died from root rot,
before replanting treat sites with a soil fumigant such
as Vaparfi.

1. Cultivate the soil thoroughly and keep it moist
for a leasfive days before applying the fumigant.

2. Apply Vapan® when soil temperature is 55°80
Fall treatment is best.
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3. Use 1.5 gqt/100 fof Vapan? for sandy soils
and 2 qt/100 ftfor heavy soils. Treat basins
5-10 ft in diameter, depending upon the size of
tree that died in the site. (See table 1.)

Mix required amount of Vapahwith 2—3 gal
of water and apply evenlyver basin with a
sprinkling can.

Flood basin to set soil to a depth of 4-6 ft;
about 3" of water in sandy soils and 6" in heavy
soils.

Cover treated area with a tarp or plastic sheet
for five to seven days. After treatment, remove
and cultivate soil lightly to allow the gas to es-
cape. Wait at least two weeks after the tarp is
removed before replanting.

Precautions when using Vapanbo not apply
within 3 ft of the drip line of living plants, shrubs, or
trees. Do not apply to dry soil, which causes Vapam
to be ineffective. Do not let Vap&ntouch skin or
eyes. Do not breathe fumes. Remove contaminated
clothing and wash it. Check current registration be-
fore use and follow label directions very carefully.

Table 1. Amount of Vapan® to apply to treat planting
sites where trees have died from Phymatotrichum root
rot.
Basin diameter
(ft)
5

Basin volume
(ft?)
19
28
38
50
63
78

Vapé@miosage (0z)
Sandy soil Heavy soil

9 12
13 18
18 25
24 32
30 40
37 50

© 00 N O

Heart Rot and Wood Rot

Heart rot and wood-rottinfyngi enter trees through
wounds that have not healed properly. The results of
infections through wounds and improper pruning cuts
are usually not noticed until trees are several years
old. Such trees frequenthave large cavities and
wounds that have never healed. Woody or fleshy shelf
fungi or mushrooms can be seen growing from the
bark or wounds of severely damaged trees. Some af-
fected trees may show little effects from heart rots and
wood rots for several years. Other trees can become
unproductive, die back severely, or die shortly after
the disease is discovered.
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This disease can usually &eoided by proper prun-  plants is minimal; however, severe infestations will
ing and by avoiding unnecessary wounds, particularly reduce the amount of light getting to the leaf surface.
at the base of the tree. Prune branches flush with the Controlling aphids and other insects will help to con-
trunk so callus tissue can form and seal the wound. trol sooty mold. Severafestations can be treated
Never leave short projecting branch stubs next to the with fungicides such as Benl&tevhich reduce fun-
trunk, because they rarely heal and continue to pro- gus growth.
vide entrances for wood-rotting fungi. Splintered
and injured wood, particularly at the base of trees, Crown Gall
should be removed cleanly with a sharp knife or
chisel. Crown gall is a bacteriglisease occasionally found
Treatment of pruning wounds with a wound dress- in pecan trees. The disease also appears in many other
ing has been recommended for years, but the practicespecies, and in more than 40 plant families. The most
is not necessary and can be harnfRdsearch has common symptom is theresence of wart-like growths
shown that wound dressings containing asphalt can or tumors on the roots, or more often at the base of the
retard the healing process. Home gardeners wishing tdrunk at or just below the soil lines. The galls are usu-
dress a wound for aesthetic purposes can use outsideally rounded, with irregular rough surfaces. They can
latex house paint. Some benefit may be derived from vary in size from pea-size to several inches in diam-
swabbing wounds close to the ground with household eter. The callus tissue formed at the graft or bud union

bleach (Cloro&, Pure®) thathas been diluted 1:5 is sometimes mistaken for crown gall. Many trees af-
with water. fected by crown gall grow poorly and have severe die-

back, and eventually die. Other trees may show no
Powdery Mildew effect from infection and live for years.

The bacterium enters plant tissue through wounds

This fungal disease is considered to be of minor  caused by cultivation, chewirigsects, and nematodes.
importance, but each year a few trees are affected fol-In nurseries and young orchards, tillage equipment is
lowing periods of high humiditand cool summer frequently responsible for injuries that lead to crown
nights in areas where tree growth is dense. The fungugall infection. The bacterium can be passed from dis-
forms a white powdery growth on the nuts, and in rare eased to healthy plants by contaminated grafting and
cases may be found on the leaves. The white powderypruning tools. It can be carried long distances within
fungus may disappear latéyt affected nuts will have  root or crown tissue of nursery stock or in a contami-
a brown russedppearance. Small nuts may result when nated soil that comes with nursery plants.
they are infected early in the growing season, or the Growers should inspeaursery stock carefully upon
shucks may splprematurely and kernels may be arrival and reject any plants with suspicious knots or
shriveled. galls. If crown gall is discovered in a few trees in a

Trees should be sprayed with a fungicide when se- new orchard, it would be wise to remove them with as
vere infection occurs early in the season. Available  much root as possible to prevent the disease organism
fungicides include Benldte Topsin M, Orbit®, and from spreading to other trees. If the disease is discov-
wettable sulfur compoundRepeat sprays may be ered in older trees that are producing well, simply re-
needed if the fungus threatens to spread during peri- move any loose galls and discard them or treat them
ods of high humidity. Some fungicides can be mixed with GallexX®. Replacemernttees should not be planted
with insecticides and nutrient sprays. Be sure to checkfor at least two years in a planting site where diseased
labels and compatibility charbsefore mixing. If a trees have been removed. If this practice is not practi-
compatibility chart is not available, perform a jar test cal, remove infested soil from the planting site, and
before mixing chemicals in the tank. To perform a jar replace it with “clean” soil.
test, add a small amount of each chemical you wantto Growers can help avoid thissease by dipping
mix together in a clean glass jar. Shake. If the chemi- newly purchased bare-root trees in a Galftrsblu-

cals coagulate, they are not compatible. tion, a biological control product. Nursery owners can
usually avoid the disease by selecting planting and
Sooty Mold propagation wood from sources free of crown gall. It

is also helpful to dip budding knives in a 10% bleach
Sooty mold is a conspicuous black, sooty fungus  solution after budding each tree. Every effort should
frequently found on leaves and nuts of pecans. This be made to avoid wounds of any kind while cultivat-
fungus is not parasitic on plants and can easily be re- ing an orchard.
moved by rubbing with a clean cloth. It grows on hon-
eydew produced by inseciEhe direct damage to
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Nematodes ACKNOWLEDGMENTS

Plant parasitic nematodes are microscopic worms Publication 400 W-11, frorwhich this guide is
that feed on the roots of susceptible plants. To date, adapted, was originally written by Emroy L. Shannon,

pecan orchard samplings hawet revealed abnor- Extension Plant Pathologist Emeritus.

mally high numbers gbathogenic species in New The authors are indebted to Dr. Howard Malstrom,
Mexico, and no information is available about the ef- director of the Texas A&M Agriculture Research and

fect of moderate levels of nematodes on pecans. Extension Center at El Paso, Texas and to Dr. Harold

Yield reduction as a result of nematode infestations Kaufman, Extension Plant Pathologist, Texas A&M
has not been proven in New Mexico. The use of sys- University, for their contributions to this publication.
temic insecticides such as Tefhik previous years
may help explain why nematodes have not become a
severe problem, as Terfiikas nematicidal activity.

If pecans are planted in sandy soils with a history The information given herein is supplied with the
of root-knot nematode, infestations may cause injury | understanding that no discrimination is intended and
to trees resulting in reduced yield. Isolated examples| no endorsement by the New Mexico State Univergity
of such situations have been recently identified, but | Cooperative Extension Service is implied.
this is not believed to be a widespread problem.
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