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_ Abstmt.-—laoects (prjurily cottouwood leot beetle) redueed*
height growth in nurseries an average of 48.8 cm (19 in). per - -
. switch. Such a growth loss would mean ‘a.20-25 percent drop :
in cuttings produced. In a survey of nine nursery plantings, cull
due to borers (primarily clearwing borers) and disease ca.nkers
reduced the number of potential cuttings from 1.6 to 25.6 -
percent and averaged a loss of 17.3 percent.

Additional keywords: Populus deltoides, insect 'lou'e'é. growth
reduction. ‘
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_ ~ INTRODUCTION
. - wE:T - .

Eastern cottonwood (Papulus deltmdes Bartr. )~ 1s& nw-grovmg foreut
species whose rapid growth and desirable wood haye generated considerable.
interest in its intensive c\tlture. Severnl, }prse companiés are now planting
cottonwood on a commercial scale:” an estimated 16,000-20 ,000 ha (ho,ooo-so ooo
a) have been planted in the .Lower Nississippi MVer Valleys  ofC, .

: One of the problems of cottonwood monoculture, however, is. the uunber :
of insects vhich are capable of considerable impact. Major enemies of the -

_ tree are the cottonwood leaf béetle, Chrysomela soripta F. (Morris 1956), the
‘cottonwood twig borer, Gypeorioma haimbachidna Kft. (Morris 1967), end the.clear-
wing borer, Paranthrene dollii dollii (Neum.) (Solomon and Abrsheamson 1972),
Other ingects are capable of causing periodic damage, especially the cottonyood
borer (Pleotrodera scalator Féb.), and Stem borerd (Oberea delongii Knull and
0. schaumii LeConte), as well as aphids, mites, and defoliators (Morris et
al. 1975). Canker diseases, especially septoria canker, are also troublesome
in nurseries and plantations (Toole 1963, Filer et al, 197’5)

In several Euwropean countries, ‘insect borers cause the greatest impact
(Chaudhry et al. 1969, Arru and Celleritio '1975). 'For example, Arru (1970)
estimated insect impact (growth loss, degrade, and cost of control) to poplar
cultivation in Italy at $9.5 million per year (1970 figures), 98 percent
21’ which was attributed to the borers, Saperda carcharm L. a.nd C'ryptorhyﬂcm

apathz Le oo . . _ ,
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, Insects, if uncontrolled, can csuse sigeable losses of cuttings, now

preferred over seedlings as planting stock: leaf beetles feed on the tender
leaves ; terminal tissue,: ‘an® twig horers tunnel into the termigals, This
_damege . height growth and, in turn, the number -of potential cuttings

per svitch, Clearwing borers and other Borers tunnel ints the stems and root-
stocks, “When the switches are harvested and sawn into 5l-cm (20-in) long cuttings,
those infested with borers are: ‘ealled) Mc:lng the number of salesble cuttings.
Also, ‘cuttings heving diseese tankers are tulled, 5 Rurseries in uinj.saippi

are not permitted to ship" certiﬁed cutt’!.nse contaa.i,ning nore thln T Percent
mfestot:lon hr borm eml ca.nkers A » _

In this peper,, ve report. on stuﬁiee of Iones dne to insecta nnd canker
diseases in nurseries. 3

Height Growth.--A study was conrducted by Solomon and.Cook in 197h at
the Mississippi Forestry Commission Nursery:at Winona, Miss., to estimate
damage of insect defoliators to cottomwoods. The st a8, Anstalled in a
firsteyear plagting of five Btomeville seleat clomes (66, #F,- Th; 92, 109), .
Insect impact wes determined dy comparing height growth in protected and un-
protected plots. ‘4 plot. ¢oniisted of eight rowe 152 m {500t ‘{ong. Each .
. .xow contained plantings 29 m (95 £%) long of edch of the five select. clones
vith spacings between clones.of 1.5 m (5-ft).. The protected plbts xere ireated
vith 3.6 kg per ha (40 1bs per-d)’of ‘10 peréent granulsir carbo: (s systemic
insecticide) applied with a tractor-driven subsoil.applicator (Abrahemson et
al. 1973).. There were five replications of protected a.nd unprotected plots :
arrtnged in a mdcnized conplete b}.ock des:l.gn : ) B
: 'B:e insect infeetat:lon dur:lng the grwmg season was i'ecorded 'l‘wenﬁxb
. 'four switches were selected at random from each of the five clonea :ln ee.ch 5
plot (120 swvitches per plot) at’ the end' of’ the grbwing season for height neasure-
ments, - :

In addition to the Solonon snd Cook study, three ‘insecticide evaluation
studies in the same nursery yielded data on-impact-on both protected and un-
protected plots Each of the these studies (1) contained plots treated
with 3.6 kg per he {40.1bs per a) of 10 -percent.granular carbofuran per acre,
which was the same as that used in-the 19Th study and is the rate now registered
for use in nurseries, (2) included the ﬂve select clones,’ and: (3)_recorded .

. seasonal 1nsect infestation.‘ - _ AR

J This publication reports research :lnvolving pesticides, Tt does not contain
recommendations for their use nor does it imply that uses discussed here have
beén reagistéred. All.use of pesticidea must_be, tegistcred 'by p;pproprhte State
or: Meru agencies before they can be xecomendcd. «

2/ Abraheneon, L. P., Overgaard, N. A., ‘and’ McConnell, J. L. (1972) Cook.

J. R., and Collins, R. J. (1973); Morris, R. C., and Newscme, L. (1973).
Solomon, J¢ D., -and Cook, J. R. (1975). ‘Study reports and/or data are on .
file at the Southern Hardwoods Lsboratory, Stoneville, Miss, Further referencca
to these studies will be identified only by suthors' names.. o Lo .



In the study by Abrahamson, Qvergaard, ‘and McConnell, treatments were - -
sssigned to plots 8 rows wide and 9+30.m (30-100 ft) long.  There were three
‘replications arranged :in a randomized. block design., Twenty-four ewitches
vere oelected st randomrrom each cloue :I.n ‘each plot for liei&ht measuraaents.

In the studies by COok and 00111ns and by Morris and Newsome, treatments
were applied to single’ p'lots consistitig of 2 rows 152 m (500. £t) long. . Eighteen
switches were selected at randan fran each clone :ln each plot tor height ‘

’ measurements. ' . ) P e e

Hei;ht growvth means ror protected and unprotected plots in each study -
were transformed (arcsin) and compared by an analysis of variance (0.05 level)
with a rendomized complete block design.

. Cull by. Rootatock Aga.-Plantings of three rootstock ages (1. 2, anﬁ
3 years) vere sampled in 197l st the Winons Nurgery for dspage from ingect. -
borers and diseese cankers. Each of the five seléct clones was divided into
five blocks. Twenty-four switches were sampled in each of the five blocks '
(120 switches per clone) by randoinly establishing & star'bﬁ;g point, then . _ -
systematically selecting every 10th, 15th or 20th switch, depending on the -
size of the block. The number. of cuttings of -salesble size per/switch vas’
determined with the aid of a measuring pole mhtrked off in 51-cm (20-in) inter-
vals. At the same time, the number of cuttings culled becagse ﬂot borers and/or
cankers,wasrecordedyﬂ s o . O B T PR

. Msans for percent cull were' transfomed (arcsin) nd comparisions made e
emong the three rootstock ages by Duncan 8 Neu Mult:lple Range Test (DMT)
at the 0.05 conﬁdence 1m1. I TR . C

1975 Suwey.-—Dmge from insect borers and disease cankers was survoyed

‘in nurseries at Fitler, Huntington Point, Redwood; Stoneville, Vickdburs. and
Winona, Mississippi, and Lake Providence, Louisiana. Four of the seven nurserics
had block plantings of the five Stoneville select clones. One had three of
the five clones, one had only one clone, and one did not 1dentify its clonea.
Rootstock age varied from 1 to 4 years at :the various nurseries; two of the
seven nurseries had block plantings of two different rootstock ages, thus
providing a total of nine samples. Sampling and counts of salegble and cull
cuttings were done as described. above., Means for percent cull were transformed
(arcsin), and cemparisons were made among locations for each variable by DNMRT
at the O 05 confidence lml. :

REULTS AND DISCUSSION

ez.ght szth.—'me study by Abrahamson et al. ('I‘able 1) shoved that . L
switches in protected plots grew 0.8 m (2,7 ft), or 23 percent, more than tbon
that were umprotected. At the other extreme, Solomon and Cook o'bta:lned a.
growth differencé of only 0.2 m (0.7 ft), or 9 percent, between protected
and unprotected plots. Differences in growth found in studies by Cook and

Collins and by Morris and Newsome wvere intermediate,



'hbl.MMﬂfW(M aowt beetles) hctg?rl:
m&h{nmw—gmnoot{tmd nf “wetes). g

ks Belght Erorth Tn meters (Fert) oy :tuw and year

O SRS ”rmm:n ! c ’ c o over‘n
v '.Ompu' ook Morris .. Solomon mean -
'ﬁ-utunty McConnell Collim ‘Newsome  Cook . height ..
1972 . 1973 _ ,1973 ST °) .

Protected  3.57 (11-..7'); 3,26 (10.7) .02 (23.2) 2.32 (7.6) 3.29 (10.8)
Unprotected 2.74 (9.0) 2,87 ( 9.4) 3.53 (11.6) 2.10(6.9) 2.80.( 9.2)

Differece 083 (2.7) 0.3 (1.3) 0.49.(2.8) 0.22 (0.7). 0,49 ( 1.6)

s/ Protactod plots tﬁa‘ted vith 9 ka (ho lbl) of. 3.9 pere-ut p'mhr carbomna
per acre, - = .

Jstuu rcportn cnd/or dt‘bq a.ro on ﬁ.le at the Bauthe;n ll;rdhodl um.tm. o
Btonovulc. Miss,

vl - ..‘,z T A e n;lg;i e
, o e W R, e s .'-._c;.-. :

Growth differonees in: each stu&r are 1n d:lxect proportion. ta ithe degres .
of insect damage. For example, in the study by Abrehamson and others, the
* cottonwood leaf beetle almost completely stripped the tender foliage and killed
 most of the termirials in the unprotected plots diring July.snd August. Addip-
tional dsmage occurred in September. .The heavy leaf beetle damage in-the un-
protected plots accounts for the 23 percent growth: ¢ifference, Solomon nnd
Cook recorded only light defoliation by leaf beetles and ledf rollers (Coleoplitia
sp.), and less than 5 percent of the terminals were killed, thus explaining
the growth difference of only 9 ‘percent bétween protected and .unprotected plotd.
In the other two atudies, unprotécta& ‘pPlots sustained moderate defoliation = - -
by leaf beetles:.- 24 and 31 percent of the terminals were k:llled, resulting
in intermediate growth losses,

Average. grwth loss for the four stud:lu vas 0 159 m (1.6 rt) per. svitch,
or approximately one 5l-cm (20-in) cutting, a significant difference. between
protected and unprotected plots. -Therefore, if a nursery averaged L5 cuttings .
per switch and sustained comparsble insect damage, the resulting growth loss
could represent a 20-25 percent reduction 1n the production of cuttings.

Cull by Rootatoak Age.—-At the Winona nuraery in 1974, clea.rwing borers
were responsible for most of the culle-accounting for a 9 percent loss, if -
averaged for the three rootstock ages (Table 2). Borer damage was ;mificmnyg
higher in switches produced on lst- and 3rd-year rootstocks than in those on
2nd-year rootstocks, ' This difference vas attributed largely to better. grpwth
on 2nd-year rootstocks and, in. turn, an ijcrease in total cuf.tings which pro-
vided a larger base for calculating percent of cull. o
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Table 2. Wof&kmtng borers ‘and disease oankers by Pootatoak aga '
tn 1974

of outtings in’ oo%mad mciy at ‘Winoma, Nss.,

pootatock . ' wise .  Borers  _ Cemkers " eankars Total .
lysnr = - 1532 ,9.7-n’j RS 5 0.5 11.5adb
2 years ° 231h 5.7 b 1.6 s 0.6 80 v
3years 2&17 0 1.8e 2.k o 1.1 15.3a

1 1.8 0.7 11,6

0ver111 mesn :pereent loss 9.1

e

8/ Within & column, means followed by the same letter are not aignificintly
diffomt at the 0.05 level es- Judged by Duncm'l ltci mlt*iple Rancc*ru’t.

. Disease caskers secounted for a'loss of almost. 2 po't:ccu! -stnually vhen -
averaged for the three rootstock ages. Aversge cul] from. d:lnuq nnpru S
daid not urm- l:.gniﬁcantly mong rgotstock Rges.

Cutting losses for &‘dayen- rootntocu .were Iignitica.ntli ;rutd' than -
those for 2nd-year rootstocks when average cull due to borers and caikers was
combined. navever, neither was significantly different from loss on lst-year
root-tockl “The overall cull ror ;11 three age mups ‘averaged 11, 6 pcrcm. 4

1972 Survey.--Cull due to borers :|.n ‘the nine nurseries surveyed vas . .
significantly greatest at Vicksburg (23.2 ‘percent) and Huntington Poinmt (19.7
percent) and least at the Lake Providence site (1.3 percent) (Table 3). Root-.
stock age did not appear to be a sigpif:lcant factdrjin borer incidence. How-
ever, at Winona .and Huntington Point, where there were rootstocks of more than
one age, cull averaged greater in witches from 1st- and 3rd-year rootstocks
than from 2nd-year rootstocks, which ‘supports the 1974 find:lngs (Table 2).

Lonaes due to disease cankers. were significantly highest at Stoneville
(11.3 percent) and lowest at Lake Providence (0,3 percent). 'The high incidence
of cankers at Stoneville wes in switches on h-yesr-old rootstocks~~the oldest
sampled in the survey, Morecover, canker incidence vas generally highest in
nurseries maintained at the same site for several years. For example, average
canker wvas next highest on 3rd-year rootstocks’ at Winona (5.3 percent) and
Fitler (h.9 percent), sites vhere nurseries had been maintained for several
years. At lake Providence, where a new nursery was established in: 1975 near
the middle of a large 405-ha (1,000-a) cleared site, cull from cankers and
from borers was the lowest of all sites. This finding was expected because
on such a new site both the canker inoculum and borer reservoir would be minimal.



Vicksburg, Miss. 2 amze 190 0.5

Huntington Point, Miss. 1 9.Ta  34.d 0.9

Fitler, Miss. = '3 19 b k9 b 2.4

Winonea, Misd, LT3 7T 1.6 5.3 b 0.9

Huntington Point. ss. 2 112 be 2.8°d 0.0

Winona, Miss, T2 10,5 e 2,8 1.1

Stoneville, Miss.. b 9+2 c 11.3a - 1.6 .

Redwood, Miss, . .. .. . --2:7.:. 8.8 cen bl T 0.8 7
- Lake Providence, La. 1 1.3 470.3 "¢ 0.’0
Oversll.«um: e b U "‘12.3‘ e 5"'%".-3:* AN '0.9‘* < 1;15".13 E
-—/ ’ o " ey ——— ..---';_ ;.'." S '4:"‘- ) ? ": K

Within a col\mn, means foIlowed %y %he ‘same 1étter are not s:lgn:lticantly

diffmnt at th'! 0503 Je.ml n,dmgd_bx D.“_“,“E New le_tiﬂ%ﬁ%%ﬂ?w

-

‘When cull from both borers ‘and cankéra was combined for each semple,
the proportion of cull varied groctly rrbn 1 6 to 25 6 percent and averaged
'17.3 percent for a.ll nuraeries. e . _
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