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SITE/ STAND FACTORS | NFLUENCING NANTUCKET PINE TIP
MOTH IN LOBLOLLY PINE PLANTATI ON?

David L. Kulhavyz, Wlliam G Ross, James R Meeker and Wlliam David Tracey

Abstract. -- Tip noth infestation and loblolly pine growh
were examned on sandy, loany and clayey sites in 2-3 year
old plantations. Infestations Were greatest on loany sites.
Following fertilizer and herbicide applications, tip moth
infestations were lowest on fertilized plots follow ng
application of phosphorus.

RODUCT In Texas, sSite preparation intensity, site
INT 'O index, tree age, tree height, depth of the
soil A horizon tines the soil texture (from
sand to clay) and soil texture at 61
centineters, were significant factors in

Pine tip noths, particularly the Nantucket
pine tip,noth, Rhyacionia frustrana, are
inportant insect pests of young pines in the S > : .
southeastern United States, central California classifying plantations as either low or high

and part of New Mexico. Damage caused by tip hazard to tip moths (Vhite et al. 1984). In
moths causes |10ss in height growth, stem South Carolina, Hood (1986) found site

deformation, loss in wood quality, bushy intensity preparation, site index, depth to A
appearance, and in severe instances, tree horizon and soil calcium significant variables
mrtality (Yates et al. 1981). Forestry for predicting tip moth infestations.

trends, in an effort to maximze fiber and

timber production, have resulted in the This paper reports on tip noth infestation
establi shment of increasing acres of pine and host tree growth related to cultural
plantations. These plantations are treatments and contrasting soil types (sand,
susceptible to tip moths during early growh silt, clay) in East Texas.

(ages 1-5) and popul ations of tip moths and
nunbers of damaged tips vary according to

site/stand factors and tree species. In the METHODS AND MATERI ALS
southeastern United States, loblolly (Pinus _ _ _
taeda) and shortleaf pine (P, echinata) are Typic Quartsipsaments (fine sand)
the Tavored hosts. - Study plots were established in January 1983
on Typic Quartzipsanmments (Tonkawa series),
Generally, the nore suitable the host trees 10 km west of Garrison, Nacogdoches County,
are to the site, the less severe the damage Texas. Seven treatnents were established of
(Wakeley 1928, Yat es 1960). Intensive four replicates of 48 seedlings each, at 2.5 m
vegetation management often results in X 2.5 mspacing, with a simlar buffer between
increased tip noth infestation rates. replicates. The treatnments include:
Phosphorus fertilizers tended to reduce tip 1. bare-rooted loblolly pine (LP);
moth infestations while increased nitrogen did 2. Terra-Sorb treated LP,
not (Pritchett and Snith 1972). 3. clay-slurry treated LP,
4. bare-rooted slash pine (SP);
5 Terra-Sorb treated SP;
1 o 6. clay-slurry SP;, and
Paper presented at Southern Silvicultural 7. containerized |ongleaf.
Research 'Conference,Menphi s, Tennessee, Details of plot layout, four year survival and
Novenber 1-3, 1988. soil texture are presented in Koll et al.
7 ) ) (1985) and Kul havy et al. (1987).
Respectively, Associate Professor of
Forest Entomology and Pest Management, T.L.L. Aquic Paleudult (fine sandy |oam
Tenple Doctoral Fellow, Gaduate Research O an Aquic Paleudult, (Rullit series), tip
Assistant and Lecturer, Center for Applied moth infestation rates were investigated
Studies, School of Forestry, Stephen F. Austin following treatnents of fertilizers and
State University, Nacogdoches, fTx 75962 herbicides on a two-year old loblolly pine

563



plantation. Four treatments in a randoni zed
block design with four replicates on 0.2
hectare plots were applied as follows:

1. control (no treatnent);

2. fertilizer (ammnium nitrate, 34-0-0,

applied at a rate of 660 Kg/ha; 225 Kg/ha N,

and concentrated superphosphate (0-46-0 at

a rate of 280 Kg/ha; 56 Kg/ha P);

3. herbicide (hexazinone, 420 gm/ha; and

sul fumeturon methyl, 210 gm/ha);

4, fertilizer + herbicide (treatnents 2+3).
Fertilizers were applied by hand with rmeasured
amounts evenly distributed within a 0.5 m
radius around each tree. Herbicides were
applied by a boom sprayer follow ng |abel
instructions. Tip noth infestation rates,
hei ght, dianeter and volume (ht. x dia®) were
nmeasured at the end of the 1987 growing season
and analyzed using one-way analysis of
variance and Duncan's nultiple range test.

Tip Mth Infestation Rates on Contrasting Soil
Types.

Tip noth infestation rates were neasured on
fine sand (Typic Quartzipsaments), loany fine
sand (Plinthic Paleudults) and a very fine
sandy |oam over a clay (Vertic Hapludalfs)
over two seasons (1985-1986). Infestation
rates were related to tree and soil nutrition,
soil and tree moisture and tree growth
characteristics. Infestation rates were
measured on 25 trees over three plots on three
to four year old loblolly pine plantations in
Naco?doches and Angelina Counties. Details of
sanpling procedures are outlined in Meeker
(1987).

RESULTS AND DI SCUSSI ON

Typic Quartzi psamments

Six year survival is reported in Table 1.
The decline in survival from 1984-1986 was due
to drought during the summer seasons. Tip
nmoths and town ants (Atta texana) were not
currently present on M€ sitédei ght and
di anet er-neasurements of loblolly pine
indicated significantly taller trees for clay
slurry conpared to Terra-Sorb treated and
untreated trees; and significantly larger
dianeter for clay slurry conpared to
Terra-Sorb treated trees. Volumes were also
significantly larger for clay slurry trees
Table 2). Conputing a survival volume index
percent survival x height x dianeter')
indicated no difference between clay-slurry
(0.74) and Terra-sorb (0,70), but both had a
greater volune index than control (0.26).

Conclusions are that Terra-sorb treated
trees had greater survival, but currently,
clay slurry and Terra-sorb treated trees bhoth
occupy the same growing volume. Additional
nmonitoring is required to exanine the
long-term height and dianeter growth.
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Table 1.--Percent survival of loblolly, slash
and longleaf pine, on Typic
Quartzi psamments, six year results.

Treat ment Cctober :
1983 1984 1985 1986 1988

Longleaf Pi ne 85.2 56.5 56.0 56.0 54.0

Lohlqlly, 81.3 50.8 46.5 40.1 38.0
(Terra-Sorb )

Lobl ol I'y 49.2 31.9 31.3 29.12 28.0
(Cay Slurry)

Lobl ol l'y 50.5 19.6 21.3 21.3 14.0
(Untreated)

Slash g, 46.9 20.8 16.2 14.6 14.0
(Terra-Sorb )

Slash 35.4 16.9 12.0 10.4 10.0
(Cay Slurry)

Slash 41.4 16.9 23.5 14.1 10.0
(Untreat ed)

Table 2.--Height, diameter and survival volume
index of loblolly pine, on Typic
Quartxi psanments, six year results.

Treat nment Hel ght D anet er Survi val
(mean % SD) (mean % SD) Vol une
| ndex

m 1 cm
Control 3.09+0.85a" 7.8%2.2ab 0.26
Terra-Sorb 3,56+0.98b 7.2¢2.4a 0.70
Clay Slurry 3.93:1.04c 8,2+2,3b 0.74

I \Means fol I oved by same letter not
significantly different at P = 0.05
using Duncan's nmultiple range test.

Table 3.--Mean percent NPTM infestation rates,
Aquic Paleudult (Rullit series),
Nacogdoches County, Texas, 1987.

Treat ment Nunber of Mean
Trees Measured I nfestation
pircent
Control 76 10.21b72-970 S. D.
Fertilizer 77 6,28a + 7.3 S. D.

(56 Kg/ha P +
225 Kg/ha ©)

Her bi ci de 76
(420 gnfha hexazinone
and 210 gm/ha sul funeturon nethyl)

10.12b £ 9.4 S.D.

Fert. + Herb. 77 9.73b £+ 9.7 S. D.

1I\/Eans followed by sanme letter not
significantly different at P = 0.05
using Duncan's Miltiple Range Test.



Table 4.u-Mean height and dianeter

measurements in centineters (cm

following fertilizer and herbicide applications, loblolly pine

plantation, Aquic Paleudult

County, Texas, 1987.

(Rullit series), Nacogdochee

Mean March  Qct. Mean

1987 Gowh Dia. Dia. Gowh

Pre- Season Post - season
Hei ght Hei ght
Tr eat ment March, 1987  Cctober,
cm
Control 50.7
Fertilizer 55.5

(56 Kg/ha P + 225 Kg/ha N
Her bi ci de 50.5

cnm cm cm Cm
60.89%a 1.47 2.13a 0.64a

69.2b 1.65 2.31ab 0.66ab

59.0a 1.55 2.,36ab 0.81b

(420 gm/ha hexasinone and 210 gm/ha sul fumeturon nethyl)

Fert. + Herb. 55.6

72,4b 1.55 2,59 1,04c

! Means followed by same letter not significantly different at P a 0.05

using Duncan's Miltiple Range Test.

Fertilizer/Herbicide Treatments

NPTM infestation rates were calculated on a
whole tree basis as the ratio of apparently
infested tips to total tips. Infestation
rates at the end of the 1987 growi ng season
were homogeneous with the exception of those
receiving fertilizer, which were significantly
lower (Table 3). Reasons for this effect are
unclear, but host vigor enhancement rmay
increase overall resistance by increasing
resin production, which is the trees' ngjor
physi ol ogi cal defense against NPTM |arvae.
The increased conpeting vegetation following
fertilization may also have provided inproved
habitat for NPTM predators and parasites, and,
in some cases, hindered access to trees by
ovipositing females, This may partially
explain the apparent negation of the
fertilizer effect by the addition of herbicide
(Table 3).

Height growth was significantly greater on
ﬁlots receiving fertilizer and fertilizer plus
erbicide, while dianeter growth was best on
fertilizer plus herbicide and herbicide
treatnents (Table 4). The fertilizer
treatnents, while stimulating height growh,
also stinulated conpeting vegetation. This
had little effect on height growh, but
restricted diameter growh. Herbicide
treatnents, in suppressing conpeting
vegetation , allowed for greater dianeter
grow h.

Tip Mth Infestation Rates on Contrasting Soil
Types

Individual tree measurenents and site/stand
factors indicated lower tip moth popul ations
with increased |evels of phosphorus in both
the foliage and upper 15 cmof the soil on all
three sites. The higher the silt content in
the soil, the larger the tip noth popul ations.

In 1986, neasurement of tree noisture content
indicated higher infestation rates with |ower
moisture stress. The three soil types

exam ned produced three contrasting systems of
host type and corresponding levels of tip noth
infestation. The sandy soil had the |owest
nutrient levels and soil noisture leading to
thin branches and low tip moth popul ations.
The clayey site had the highest nutrition
levels and soil noisture content and moderate
infestations in 1985 and low in 1986. The
loany site, with the highest percentage of
silt, had noderate nutrient levels and soil
moisture. Periodic rains resulted in hosts of
noderate heights and diameters. Tip moth
infestation rates were the highest on this
site for both 1985 and 1986.

Poor growth of host trees corresponded to
low infestation rates. Mbderate growh of
host trees corresponded to the highest
infestation rates. Vigorous growh
corresponded to moderate to low infestation
rates, (a highly desirable host is produced,
but success of attacks is linited).

LI TERATURE CI TED

Hood, WM 1986. Hazard rating forest sites
for pine tip noth (Rhyacionia spp.) in
northwestern South Tarolina. Athens,
Ceorgia: University of Georgia. 54 p. Ph.D.
di ssertation.

565



566

Kroll, J.C.: Deauman, W.C.: Foster, CD.;

Kul havy, D.L.; Tracey, D. 1985. Survival of
pines on droughty soils: two year results.
In: Proceedings, 3rd Biennial Southern
Silvicultural Research Conference; 1984
Novermber 7-8; Atlanta, Ceorgia; Gen. Tech.
Rep. SO-54. U S. Departnent of
Agriculture, Forest Service, Southern
Forest Experinment Station. pp. 128-131.

Kul havy, D.L.; Watterston, K G; Kroll, J.C.;
Meeker, J.R 1987. Managenent and pest
managenent considerations on droughty soils:
four year results. In. Proceedings, 4th
Biennial Southern Silvicultural Research
Conference; 1986 Novenber 4-6; Atlanta,
Georgia; Gen. Tech. Rep. SE-42. US.
Department of Agriculture, Forest
Service, Southeastern Forest Experinent
Station. pp. 459-462.

Meeker, J.R 1987. Site and stand
rel ationships and influences on pine tip
nmoth infestation rates. Nacogdoches, TX:
Stephen F. Austin State University, MS.
Forestry thesis.

Pritchett, WL.; Smth, WH 1972
Fertilizer responses in young pine
plantations. Soil Science Society of
America Proceedings 36(4): 660-663.

Viakelv, P.C. 1928. Prelinminary observations
on the pine tip nmoth (Rhyacionia frustrana
Constock) on southern pine. Transactions,
4th International Congress of Entonology.
2:865-868.

Wite,MN; Kulhavy, D.L.; Conner, RN 1984
Nantucket pine tip moth (Lepidoptera:
Tortricidae) infestation rates related to
site and stand characteristics in
Nacogdoches County, Texas. Environmental
Entomol ogy 13. 1598-1601.

Yates, H O 1960. The Nantucket pine tip noth
(Rhyacioni a frustrana comstock), a
|TTerature review. U S Departnent of
Agriculture, Forest Service, Southeast
Forest Experinment Station. Pap. 115, 18pp.

Yates, HO; Overgaard, N A ; Koerber, T.W
1981,  Nantucket pine tip moth. US.
Department of Agriculture, Forest Service.
Insect and Disease [Leaflet] 70. 7pp.



	Stephen F. Austin State University
	SFA ScholarWorks
	1989

	Site/stand factors influencing Nantucket pine tip moth in loblolly pine plantations
	David Kulhavy
	W. G. Ross
	James R. Meeker
	W. David Tracey
	Recommended Citation


	tmp.1409337803.pdf.yhYy9

