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INTRODUCTICE

The study of the white grub problem was initiated in 1960 following
reports of significant Qeedling mortality by white grubs in new coniferous
plantations in southeastern Manitoba., This work was continued in 1965
and 1966, Studies of the use of insecticides in machine planting began
in 1963, and insecticide in combination with fertilizer in 196/ (Neirn
end Ives, 1965). In 1966, the applic a+1u~ of insecticides in hand
planting was tested, This work is being carried oub in co-operation with
the following agencies; the Forest hanagembnt Branch of the Manitoba
Department of Mines and Natural Resources has supplied machinery and labor
for planting and soil sampling, and Chipmen Chemicals Limited, Winnipeg,
has supplied insecticides and technical advice through their representative
lr. G.R. Fraser,
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Brmerinentel Planting Areass

The locatio
have been descr
The 1965 and 19

n of experimental planting areas used in 1963 and 196/
ibed by Warren and Ives (1964) and Nairn and Ives (19565).
66 experimentsl areas and planting dates are as follows:
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Plet Planting Area Looation Planting
No. HMHethod Date
Iv Machine  Wampum, o and lay 3-5, 1965

LeSe 2o
Sandilands For, Res. L.S. 17

VII  Hachine  Vasser Le5s 1-19-2-13E liay 7-8, 1965
Sandilands For. Res,

VIIT Iachine Piney Le3e 9, 10, 15-4=~2e May 1214, 1965
Sandilands For. Res. 538

IX Hend Badger LoS, 12.20.72.12E May 10--12, 1966

X  Hend Badger LeSe 11, 14:29-3-12E May 13-17, 1966

LI Hend Badger TeZs 16£.29.3.212E May 18-21, 1966

Plot IV has been described by lai Plots VII and
VIII are located on formev fevmlands whizh had r resture from
1960 to 196/ and under cultivation prisr =o 1960 he soil in both areas
is sandy loam on glacisl oubtwash wi ' i clay in low
lying areas. Plots IX, X, and X ‘ H ] ius
that had been severely burned in 1953, he scil in the WOua”lde series,
well drained, orthic grey wooded on i gand and gravel deposits.
The sites were praparoi fr hand planting '
6 foot spacing,
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Planting methods and chemicsl treabrent - 1965,

The 1965 plantings were done with a Lowther tree planter modified to
spot treat the soil around each seedling with a measured amount of liquid
insecticide and/or grenular fertilizer (Ives and Warren, 1964). Plots IV
and VII were planted with 2-2 red pine seedlings, Plot VIII was planted
with 2-2 red pine, jack pine and white spruce. The methods of planting
and chemical treatment were similar to those carried out in 196/ (Nairn
and Ives, 1965) except that insecticide application was modified to
permit application through a spray nozzle or the open tube which was used
in previous years. This was accomplished by the addition of a 3-way valve
and a no. 147 adjustable spray nozzle (similar to nozzles on knap-sack
fire pumps). The nozzle was suspended from a 30" hvdraulic hose line to
permit flexibility over rough terrain,

As in 1964, seedlings were planted at 6 x 6 foob spacing, with an
untreated buffer row hetwesen each treated row. TFour hlocks containing 21 rowvs,
660 feet long, were planted to red pine in each of Plots IV and VII, Six
blocks were planted in Plot VIII, where in addition to four blocks of red
pine, one block each of jack pine and white spruce were planted. The layout
of the blocks for the three plots is shown in Figure 1,

In Plots IV, VII and VIII five treatments were applied to the red pine
seedlings in.egch block as followss

(i) Aldrin - emulsifiable form, 10 ml. of 2% aldrin per seedling
(0u44 1lbse active ingredient per 1000 seedlings).

(i1) Aldrin - emulsifisble form, 10 wl. of 4% aldrin per seedling
(0.88 1lbs. active ingredient per 1000 seedlings),

(ii1) MAGAIP™ (Magnesium, ammonium, phospate, 8=40-0), a controlled
release fertilizer at the rate of 23 grams per seedling.

(iV) MAGAMP and 2% aldrin,
(v) Control.

The treatments were aprlied in a modified random block design of
10 treatment rows with alternete buffer rows and vere replicated four
times with the following exceptionse Aldrin was applied by the spray
nogzle to one row in each block and by the open orifice to the other row,
Due to a short supply, no fertilizer was applied to red pine sszedlings
in block 4~Plot VII and block 4~Plot VIII. In the jack pine and white
spruce blocks in Plot VIII; aldrin was applied by spray nozzle only,
and in the white spruce block only one row per treatment was planted.
The arrangements of randomized treatments and the number of seedlings per
treatment for the 1965 machine plantings is shown in Table I,



Planting methods and chemical treatments - 1966,

A1l 1966 experimental plots were hand plented. in areas that had been
prepared for hand planting in 1965 with furrows ploughed at 6-foot spacing.
Plot IX is an irregular shaped area of approximately 4 acres., It is
bordered on three sides by small stands of poplar and a narrow strip of
poplar is located within the plot. The 6/ planting furrows vary in length
from 300 to 600 feet., Plot X, approximately 2% acres, is 120 furrows long
(720" approximately) and 150 feet in width, This plot is separated into
three equal blocks of 40 rows each, Plot XI, approximately one acre, is
40 furrows long and 165 feet in width, This plot is separated into two
equal blocks of 20 rows ecach. Plots IX and X were planted with 2-1 red
pine seedlings., One block in Plot XI was planted with 2-1 red pine and
the other with 2-1 jack pine, The layout of these plots is shown in
Figure 2.

Ten millilitres of 2% aldrin emulsion (0.44 lbs. active ingredient
per 1000 seedlings) was sprayed to the roots and planting hole of each of
the treated seedlings. Untreated seedlings were used as controls, A
Root Lowell Pro Sprayer No, 9081, a hand sprayer with a two gallon capacity,
was used by a three-man crew in applying the insecticide: two planted the
seedlings while the third applied the insecticide at the root of the
seedling as it was held in place hefore closing the planting hole., It
was found that the sprayer operator was capable of applying a fairly
constant volume (about 10 ml) to each seedling after & short period of
practice,
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The seedlings were plented in the furrows at 6-foot spacings, th
an untreated bulfer row rlanted between each treatment row, The insecticide
and control treatment rows were randomized in Plots X and XI, In Plot IX,
because of the irregular lencth of the rows, the two treatments were carried
out in alternate rows, The arrongement of the treatments and the number
of seedlings per btroatment for the 1966 hand plantings is shown in Table II,

Grub population assessment,

Soil sampling for white grubs during the year of planting was carried
out in mid July in 1965, Twenty-five l-cubic foot samples were taken at
rendon from the buffer rows in each block, 13 including a seedling and 12
betwesn the seedlings. The soil sempling was done in late July in 1966
and because of smell size of the nlots only 25 samples per nlot were token,
The s arloe vers rocessed with a power-driven shaker from which the soil
passss onto a coatinuous conveyer belt where it is carefully exemined for
grubs. Counts were nmade of Phyllophare, Seriea, Dichelonyx and Diplotaxis
larvae, pupae, and teneral adults.

seedling Mortality and Growbh Assessment

Seedling mortelity was assessed in 1965 on the 1963, 196/ experimental
plantations in October 1965, In 1966, =all plantations were again assessed
including the 1965 hend plantings., The seedlings in the treatment rows
were examined, the dezd seedlings were removed and the cause of mortality
was assigned to one of the following categories; (1) white grubs, (ii) plenting
error (only in the current year of planting), and (iii) unknown causes.
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The effect of fertilizer troatments in the 196/ and 1965 plantations was
evaluated in 1965 and 1966 by measurcient of the current years height
growth, Height growth was measursd to the nearest centimeter for a 1(%
semple of the red pine and & 25% semple of the jack pine and white spruce.

Seedinge of white grub larvae on treated tress,

In the spring of 1965, a small area on Plot V was planted with red
pine in anticipation that white grub larvae might be collected to study
the effectiveness of the insecticide by "seeding" the larvae directly to
the roots of trees, The trees were machine planted with alternate rows of
trees trested with 2% aldrin and untreated trees. Alternate buffer rows
were planted.between each row,

White grub larvee were hend collected by following machine planters in
operation elsewhere in the ares and examining the furrows of the newly
planted rows. The daily collections of grubs were refrigerated at about
359F to prevent starvation and/or cannibalism. Approximately 200 apparently hea(thy
second end third inster grubs (Phyllophage spp.) were collected for the
seeding experiment,

The plentation was divided into & rows of 50 trees per row, 4 rows
having been treated with eldrin and the remsinder untreated, One grub per
tree was placed at the roots of the seedlings (through a hole in the soil
made with a wooden rod) in two aldrin treated rows and two untreated rows,
The controls were the remaining treated and untreated rows with no grubs.

RESULTS

Mortality Assessment in the 1963 Experimental Planting.

Mortality assessment of the treatment rows in the 1963 red pine
experimental plantations have been carried oubt in the fall of each year 1963
to 1966, The 1963 and 196/ results have been reported by Warren and
Ives (1964) and Nairn and Ives (1965)., In 1965 and 1966 the percentage of
seedlings killed by white grubs continued to be very low although both
liquid and granular aldrin and ligquid heptachlor again appears to give better
control than granular toxaphene, The percentage of seedling mortality by
white grubs for all treatments in each of the years 1963 to 1966 and the
total for the four-year period is shown in Table III, The cumulative
mortality from grubs for the four years does not exceed 5% on any of the
three plantations. However, for the seme period, less than 1% mortality was
found for the two aldrin and the heptachlor treatments., Granular toxaphene
appears to be the least effective of the four insecticide treatments,

The majority of trees in the 1963 plantations are now well established,
the trees are 2 to 3 feet in height and have well developed root systems.
In 1966, no grub mortality was found among the vigorous trees and the
seedlings that were killed by grubs were among those trees that were poorly
established and had attained little growth from the time they were planted.



Mortality Assessments in the 196/ Experimental Plantations.

The 196/ seedling mortality in the 196/ plantetions has been reported
by Nairn and Ives (1965). The results of the 1965 and 1966 assessment is
shown in Table IV. The percentage of trees killed by white grubs was
extremely low on 2ll plots in 1965 and 1966 and conclusive eveluation of
the effectiveness of the insecticide is not possible. Generally, the white
grub damage has declined with each succeeding year from the time of planting.

Mortality from unknown causes for all treatments continued to be higher
in the Whitemouth Lake plantation (Plot VI) than at Wampum (Plot IV).
The per cent mortelity in both plots was decidely greater in 1966 than 1965,
A comparison of unknown mortality between treatments shows the highest
mortality occurring in the fertilizer and fertilizer-aldrin treatments,
The jack pine plantings (Plot V) show very low mortality for all treatments
in 1965 and 1966,

Mortality Assegsment in the 1965 Experimental Plantstions,

Soil sampling showed the 1965 white grub populatiocns to be very low
in all 1965 plantings and this was confirmed with the subsequent low tree
mortality from white grubs found in 1965 (Table V), A synopsis of the
1965 grub population and tree mortality data on the untreated rows from
Table V is as follows:

|
|
I

PLOT
IV(rP) VII(rP) VIII(rP) VIII(jP) VIII(wS)

Grubs per foot3 0.10 0.02 0.02 0.00 - 0,00

Seedling mortality %
A1l causes 3.
0

3 3 4e3 .6 5.8
Grub damage .6 0 0

3 5
o1 0.1 0. 0,0

The 1966 damage by white grubs was almost non-existent in the untreated
control rows, ranging from nil to 0.2 per cent (Table V).

The 1965 and 1966 seedling mortality from unknown causes as shown in
Table V is worthy of note. For rsd pine, this mortality for all treatments
was highest in Plot VIII, Plot VII was next and Plot IV had the least
mortality, There was a significent increase in unknown mortality in the
second year following planting in Plots VII and VIII, The general higher
mortality in plots VII and VIII may be attributed to their being poorer
red pine sites with heavier c¢l-y soils, In addition, a definite increase
in competition from grasses and weeds was observed on these former pasture-
lands in 1966. 1In Plot VII a problem with stray cattle occurred in 1965
and 1966 with the animels walking in the furrows and iremrling some of the
trees. Although the stems were pressed into the soil, these trees appear
to have recovered with new terminal growth showing on the bent stems. To
date the mortzlity from this trampling appears to be minor but the growth
of these trees has definitely been affected,
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The jack pine mortality in Plot VIII was similar to that found for
red pine, White spruce in Plot VIII showed less unknown mortality in
1966 than in 1965, However, it should be noted that extreme difficulty
was encountered in locating the small spruce seedlings in 1966 due to
the heavy growth of grasses in the rows. It is possible that the failure
to locate many of the dead seedlings in 1966 would account for the low
mortality in fertilizer and fertilizer-aldrin treatment rows and the
discrepancy between the total trees recorded in 1965 compared with 1966,

A comparison of various treatments and unknown tree mortality shows
that generally a greater mortzlity was recorded in fertilizer treatzd rows
on both red pine end jack pine., This was particularly true in 1966,
following two growing seasons from planting.

Effect of treatments on height growth of red pine,

The effect of fertilizer and other treatments on the 1965 and 1966
height growth in the 196/ and 1965 plantings was exsmined with an analysis
of growth data by multiple range tests (Kramer 1956). The results of these
anelysis are shown in Table VI, The 196/. analysis (Nairn and Ives, 1965)
are included in order to show the year to year changes of the relative
differences betweesn treatments,.

The 196/ red pine plantation in Plot IV showed height growth in 1964
to be significantly better on trees treated with ferti'izer combined with
aldrin than the untreated control trees and those treated with A% aldrin,
In 1965, combined fertilizer-aldrin and 2% aldrin treatments gave signifi-
cantly better growth than the other three treatments namely, fertilizer,
L% aldrin and the controls, No significant differences were found betwsen
treatments on the 1966 height growth of these plantings,

On the 1965 plantation in the same area (Plot IV), height growth after
one growing season was significantly better on seedlings treated with
fertilizer and the combination of fertilizer and aldrin than on the controls.
In 1966, both fertilizer and fertilizer-aldrin treatments again showed a
significantly better height growth, but in this year all three other
treatments were significantly inferior in growth.

On Plot VI at WJhitemouth Lske, no differasnce’ in height growth was
found between treetments in 1964. In 1965 at the end of the sscond growing
season from planting, both fertilizer aond fertilizer-aldrin trczated trees
had significently inferior growth than the controls and thoss treated
with 2% and A% aldrin, In 1966 growth was again ‘nferior on the fertilizer
and fertilizer-aldrin treated tree; in addition, seedlings treated with
fertilizer alone had significantly less growth thaen those treated with the
combination of fertilizer-aldrine

In Plot VII, a 1965 plantation, no significant differences were found
between the five treatments in 1965 and 1966, As previously stated, a problem
with cattle was prevelent on this former pastursland.



In Plot VIII, planted in 1965, seedling growth in 1965 was
51gn1flcantly better when treated with fertilizer alone and 2% sldrin
than with A% aldrin but these two treatments did not show a significant
difference from the controls and trees with the fertilizer-aldrin combination.
In 1966 growth of seedlings with fertiliszer alone and the fertilizer-aldrin
was significantly better then the conircls., Fertilizer alone traatients
showed superior growth over 4% aldrin,

Effect of treatments on height srowth of jack pine.

In the 196/ plantation, Plot IV, jack rine seedlings treated with
fertilizer combined with aldrin showed significantly better growth than
the control seedlings and those trezated with 2% aldrin in 1964, In both
1965 and 1966, fertilizer cnd fertilizer-aldrin treated trees showed

superior Lroutn over ths control trees cnd those treated with 2% aldrin.

In the 1965 plantation, Plot VIII, seedlings treet:d with the combination
fertilizer-aldrin showed significantly inferior 1965 growth compared to the
controls, fertilizer zlone, and the two aldrin treatments, No significant
differences were found betwesn trestments in the 1956 height growth.

Effect of treatments on haisht growth in wi.itz spruce,

In the 1965 white spruce plantings, Plot VIII, no significant differences
in the 1965 height :rowth were lound between the five treciments that were
applied to these trees. In 1964, growth on trees trested with 2% zldrin was
significently superior than on the other four “rsaiments. In addition, trees
treated with fertilizer clone and the cominstion of fertiliser-szldrin had
significantly better growth than the controls and those treated with 4% aldrin.
It should be pointed out that any conclusions drewn from these differences
between treatments of the 1966 growth must be tempered by the fact that only
one row of spruce per treatment was planted,

Phytotoxic effect of treatments,

The analysis of red pine height growth by treatments has shown that
fertilizer combined with aldrin has increased growth on Plot IV and VIII,
while showing no effect on Plot VII, and decreased growth on Plot VI, The
effect of fertilizer zlone on red rinz is not so distinet. In Plot IV,
no effect was sbown in the 1964 plantation while it gave increased growth
in the 1965 plentation, particularly in the second growing season after
planting. No advantage was shown in Plot VII while the fertilizer increased
growth in Plot VIII For jack pine, both fertilizer and fertilizer-aldrin
increased growth in Plot V, while the combination fertilizer-aldrin was
detrimental to growth in Plot VIII,

It eppears svident thot there ars numerous factors involved that may
effect the growth of these trees under the various tresatments. From the altove
results it is obvious that ite differsnces are an important factor, with

fertilizer-aldrin Trectuents slowing Lo Lest adventegs on light sandy soils
similar to that found in Plot IV and V. Seedlings planted in two successive
years bul in the same area with identicsl treatments show differences in
growth responses., Therefore veriations in climate are probably a wmajor factor
that contributes to these rslative diffsrences in growth of trees receiving
the same treatments,



<
o

Carter and Lyle (1966) have discussed some of the factors influencing
the response of pine trees to fertilization mcluding the greater demand of
available moisture by increased undergrowth, the reduction of drought-
resistance due to increased nitrogzn concentretion and the losses of
applied nutrients on porous soils ceusing growth response to be obscured.
A further evaluation of tree mortality from unknown causes for the various
treatments (Tables IV and V) was carried out. Table VII shows the unknown
seedling mortality in the 1964 =nd 1965 plantings arrangsd in order of
rank (1 = highest mortality) for the five treatments by species plot, year
of planting and number of growing seasons following planting when each
mortality assessment was made, For red pine, at the end of the first
growing season thers is an indication that both fertilizer alone and
fertilizer-aldrin treatsd trees are frequently suffering the greatest
mortality in the various plots. At the end of the second growing season
the fertilizer alone treatment ranks highest in tree mortality in every
plantation and the fertilizer-aldrin trestment has the second hichest
mortality, These two treatments were again ranked either first or second
in tree mortelity at the end of the third growing season. For jack pine,
where there are only two plantings, both fertilizer treatments ranked one
and two in tree mortality in the second and third yeer from planting.
However, the jack pine dasta is inconclusive due to the negligible mortality
occurring on Plot V in the second and third year from planting., No
apparent trend is shown for white spruce.

Mortality assessment in the 1965 hand plantings.

Soil sempling showed the 1966 grubd population to bz low in ths three
1966 plantet ons, ranging from 0,12 grubs per cubic-foot in Plot XI,
0,08 in Plot IX, to zerc in Plot X, Seedlinss mortelity from all causss
is shown in Table VIII, Damage by white grubs in the control was low in
the red pine plantings on all three plots, the highest being 2,1% on
Plot XI. However, the jack pine on Plot XI control trees suffered 8%
damage, The difference in mortality from grubs in the small (one acre)
area may be attributed to a small pocket of grubs existing on that side
of the plot in which the jack pine were planted. A total of 12 jack pine
were attacked comparsd with thres red pine seedlings. The reduction of
grub mortality from 8,6% in the ccntrols of jack pine to 1l.5% on those
trees treated with aldrin is an indication that the insecticide is giving
some degree of protection, but the total number of trszes involved is
small,

In 2ll three plots, seedling mortclity from uninown cousss appsars to
be drastically hich on trees trsat:d with insscticide comparzd with the
mortality in the control trees., This mortality ranges from approximately
2 to 15 times greater in the treated trees compared with the controls
for red pine with a high of 34% mortality in Plot XI. For jack pine, morta-
lity was 58% in the treated trees or 5 times greater mortality than on the
controls, In addition, mortality attributed to planting error is obvicusly
higher in the insecticide treated trees than the controls. This would
indicate that poorly plantsd treated treses su.fsred grecter losses than
poorly plentzd control tress bscause nlanting crrors are random when planted
by on2 craw. It would arpocr Thot the 27 aldrin trsotment has a definite
phytotoxic effect on both red pine and jeck pine when applied by a hand

[ I
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cyer dlrsctly to the expesed roots during hand plant ng,
ed trees in the 1964 end 1965 plantations, there was no
wie effsct from applications of 2% and 4% aldrin., A 10 ml
solution of in bcticiae was applied in both methods of plantings. However
in machine planting the insecticide was dispensed automatically and the
treatment was appliea to thez soil along the furrcow in a 12 inch strip and
te

the seedling roots recsived & relatively smaller amount of zldrin.
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Effect of seeding srubs on treated and untrsatad trees,

T4 3

Mo conclusive results were obtahied in the grubs seeding expe eriment,
There wes no tree mortality fromn - .2 grube in the treatszsd and untreats
rows on which rruvs had bsen op-lied Jirectly to the roots, The trees wers

8
exeminasd periodico lly frow lete June to ﬁiG—AugusT and eoout half of the
trees to which grubs had been nplaced were dug and the surrounding soil
examinad for living or ‘ca. larvae, There wss no evidence of grub feesding
and only one living larva was found in one of the untreasted rows, o aeud
larvae were founde

The failure of the grubs to feed when placed directly on the
roots of the seedlings may be due to this food being undesirable to the
insect at this time of year (grubs were seeded Mgy 17). The grubs
w obably wandersd to the side of the furrows and then btegen to feed on the
newly developing grass roots bebween the furrows., Assuming no grubs wvesre
meximum density of the sesded

present in the ares prior to seeding, ths
grubs would be ons 'rub per 72 s uars feelt and at this low density the
chence of locating e sesdling (ons tree per 36 square ©t.) would be small,

Pre-plenting soil surveys for gruts,

Tests were carried out in 1967 to assess the practicel use of sequesntial
sampllng techniques developed for preplanting white grub soil surveys to
determine if control measures are necsssary (Ivos end Warren, 1965), Twenty=
five typical pine planting sites were sampled, A three-msn crew, with the
aid of the power-driven soil shaker, could comylete one survny in approximately
one and & half hours. An averspge of 14 samples were required to reach a
decision in each survey end this time included randomizing, digging, and
processing the soil somples, One sequential survey for each 40 acres of

ing ¢ ersd a practical sampling ratio. However, good
while szm»ling any given area. The number of

ad t spots" ars suspected and rsduced where
no grubs are ,ncount red, In addition, post- Dlonulng surveys of seedling
mortzlity by grubs should be carrie

@
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11 d out in order thast, if necessary,
reflpomvhta may be made to the szmpling system.
In 1965, 11 35 proposed fall and spring provincial planting arees
for the 1966-~67 season in Southern Menitoba were examinsd and those aress
considered susceptible to white srubs were sampled., Areas less then 12

acres were considersd too smasll to warrant econcmical sanplings. White
¢rub populations wers ?o* d to be low and rno control measurss were
1 of the 19 areas szin

recommended for al zxmlsd, These areas will be assesssed
for whits grub tree ‘omt ity in the f211 of 1937 in order to obtzin furthor
i 1

informstlon on the accuracy of seuwuentisl sempling surveys.
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- ' 105 | . ' |
ToraLst 943 319 " §27 " 595 " 12
I-8-sv j03 | 1-2-s 108 | 1-] T 94 I-9 108 | 16 1+ 99
-8 . 99 -3 ' 1lo -4 ! 103 -105 104 =7 1 102
! ' 1 ' ! .
VUL a-4s, 98 | 2-2s 98 | 2-8 v 92 | 2-)-s! 95 | 2-3 1 9%
o -7 + ol -6 1 96 -0 9% -9 . 1ol -5 96
ED X ' !
Aue| 3-4 1 99 | 3-1 | 96 | 36| 93 | 3-8 95| 321 96
-§-s) 96 -3-s, 1ol -10, 98 -7, 98| -9 93
\ ! ' | [
B 0106 | sy 03 ! : #2108
-5-s) - 8 I - i ng
ToraLs:, 807 798 589 ' 591 798
jXZY_/L ,5—;;‘,-:: 95" | 5151 96 5-3‘: jol | §-3-s] 100 S-ZL | /og
ACK At} —IO-S‘ 98 -8 97 ~7-51__94 - t 9
Pingl ToraLsy 194 194 ' 198 194 ' 199
h.\/thl b-2-5t 89 | b-l-st 96| b-8 | 86 | b-4-s; b6 | 6-3 7 96
HITE ) [ ! !
LsPrucelTorars & 39 L 86 L 96 L bb L 96 ]



ARRANGENMENT OF TREATMENTS AND NUMBER OF SEEDLINGS

TABLE II

PER

TREATMENT IN THE 1966 EXPERIMENTAL PLANTAT/ONS
PLoT IX _RED PinE PLoT X RED PinE PLoT XI __RED PinE
CONTROL ALORIN 27 CONTROL ALDRIN J7 CONTRoOL ALORIN 2 7
BLK ¢+ Row # TREeS |BIK $Row 1# TREES |BLK $Row + # TREES |BLK.# Row \# TREES |BLK.$Row # TREES | BLK ¢ Row i # TREES
-2 + 34 -1 v 50 -1 v 23 -3 v 27 -4 ' 29 -1 v 27
-4 H4E -3 4 47 -2V a4 -5 26 -5, a7 -2 2
-6 149 -5 v g2 | -4 ' a3 -7, ad -6, as -3, 28
-8 0 52 -7 5/ -6, a4 -1, 26 -9 v 28 -7 4 aé
Sy, -9 ' §3 -8 24 12 26 -0, 28 -8 27
1A 69 S/ ¥} -9 v 25 -14 v 26 ' !
147 | -3 74 =10 24 | <16 27 | Torar: 140 | TozaL . 133
-16 78 15 v 77 13 . 24 -/7 26 ‘
18 48 17 9 -15 v 28 | -8 24 PLOT XI JAcK PINE
-20. 4§ -19 82 -9t 27 -20 ' 8 CONTROL ALDRIN 2%
-22 ' 83 -2l 0 83 -2 26 | 2-1 ) 2% [BK*Row . # TREEs |BLK.#Row, # TREES.
-24 B2 -23 4 &6 -3 v 28 -5 28 2-2 ' 29 -] 1 27
-26 '+ 56 <28+ 57 - 4 26 -7y 24 -3, as -6 v 29
-28 87 -27 . 94 -6 Va8 -9 29 -4 29 -7 ' 26
-30 ' 68 -29 v 8] -9 27 -1l 4 a4 -5 v 29 o R
-32 | 60 -3 b3 -lo v 26 -16 Va7 -9 28 -lo Y a8
! . v 27 | -7y 23 o :
TotaL * 93/ | Torar ' 97/ -13 . 24 | -9 1+ 23 | ToraL . 40 oraL, 13%
: , -4 0 27 -9 v 22 ' ,
: : -15 26 -20 , 22 : |
' ' 3"! : 26 3"“/ ¢ 23 t !
; ; -2 a8 -5 v 23 | |
1 . -3 ! 26 -4 ; 24 : !
: ' -7, 22 -l 24 . !
' : -8 } 24 -13 : 24 ! :
X ' -9 ! 25 14 24 : i
' ! =10 : 26 '/6 ! 23 1 I
; : -1 28 -19 T 23 ' o
. | -5 . 25 -9 v 23 ; !
! ‘ -7 v 28 -20 ., a¥f ' :
! | ToraL + 75% | Toral ) 733 ; M

4N



SEEDLING

1964, 1965

TABLE JIL

MoRTALITY
¥ /966 1IN THE

PLANTATIONS

FRoM WHITE Gru8s IN 1963,
1963 EXPERIMENTAL

#55501/4«;5[ % Kiureo| % Kisreo| % Kiveo| % Kiseo | Torar %

PLOT  |TREATMENT ) 1944 1964 1965 | 1264 | 1963 | Kuuso
ALorin 24} 156 0.1 0.0 | 0.0 0.0 0.
i Heptaenior(Lie)) 750 0.0 0.0 0.0 0.2 0.2
AGRSS1Z |ALorneean)| 740 | 00 | 0.0 0.0 0.4 0.4
Toxarnene(crm) 718 0.4 0.7 L4 0./ 2.8
Contror | 687 0.6 0.8 2,0 0.2 46
ALORIN .I‘A/Lm.) 83l 0.0 0.0 0.4 0.0 0.4
- Heerachior(va) 84 0.0 0.0 0.0 0.0 0.0
MARCHAND |ALDRIN(GRAR)| T4 0.0 0.1 0.0 0.0 0.1
Toxarnens(ean)] 703 0.1 0.4 0./ 0.0 0.6
CoNTROL | T96 o/ 0.1 L] 0.0 1.3
ALorivdil 540 0.2 0.0 0.0 0.5 0.7
TL  \|vepraenmcon(iiq) 733 0.0 0.0 0.4 0.3 0.7
PINEY |Aormw(6ran) | 712 0.0 0.4 0.3 0.0 0.7
ToxArHenefoen) b 83 0.2 2.3 L6 0.1 42
ContrROoL | 659 0.9 2.0 1.9 0.5 53
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TABLF VI - Conttd,
PLOT VIIL - RED PINE

1965 plantation ALY, Control FEALZ FE AL2
1965 assessment 418 LedhO . _4eT3 _ _ _ 5.7 _ _ _ 5.20_ _
1966 assessment Control ALY, Al2 FEAIR2 _ _ _FE _ _ _
3.8 3.9¢ H. 35 .82 4.93
PIOT V = JACK PINE

196/ plantation AL2 Gentrol FE FEAL2
196/, assessment 6.48 6,66 7,85 ODedd .
1965 assessment Control Al2 FE FEAL2

15,54 17,06 22.54 RLe32 B
1966 assessment Control AL2 i FEAL2

220‘7 23094_ ‘2_:,7_'1-4 29960

PIOT VIIT - JACK PINE

1965 plantation FEAL2 ALY, AL2 FE Control

1965 assessment .88 10,98 11,10 11,28 4 12,58

1966 assessment A12 Control ALy, FE FEAL2
15,70 16,60 17450 17.96 18,16

PLOT VIII .. WHITE SPRUCE

1965 plantation FE FEALZ AL AL2 Control

1965 assessment 3,32 _ 340 3652 3.56 3,60

1966 assessment Control Ald, 2 P34 AL2
432 o l.s6 556 604 6,84

1 . . s oos -
Any two means not underscored by the ssme line ars significantly different
and any two means underscored by the same line are not significantly
different, Solid linss indizatz girnificzance attained at the 0.01 level

3

Abbreviationss ALR, 2% aldrin; AL, 4% aldring FE, fertilizer; FEALR,
ferbilizer and 2% aldrine



TABLE Vil

SEEDLING MoRTALITY  FRoM ALl CAUSES ForR EACH
TREATMENT IN THE 1966 ExPERIMENTAL PLANTATIONS

No. No. GruBS |
Plor \Thesrweyrl secoriwcs | Peg Fr2 Yo SEEDLING MORTALITY
GRuBs \unxwowN \PLANTING | TOT ALS
1X  |cowrror| 931 - 0.6 | 26 3.4 12.6
| 0.08
ALORIN Y, 97] 0.0 209 40 24 8
X |CowrpoL 759 | 1.1 4.1 1.2 6.4
0060
BLORIN 2% 738 0.0 13,0 4/ 171
Xl |cowrror| 140 ca | ald 00 42
ReD 0.1 '
PivE |ALORIN 2% 133 08 346 g3 437
CoNTROL |40 g.6 11,4 2. 2./
TacK 012 '
PivE |ALDRIN% ] 35 1.5 588 12.6 72.6
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