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RESULTS

Survival results of the last count are shown in table 2 and figure 3. Per-
cent survival data were transformead to arc sine and subjected to analysis
of variance. Because the Davis stock was not Typical of the nursery's usual
production, 1t was not included In the analysis with the other two spurees
of stock. Survival resulfs for Davis stock are shown separately in table 3.
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Table 2. First yezr survival {percent and are sine transformation) of 1-0
Menterey pine at three planting leocations fram the Parlin Fork

and Ben Lomond Nurserdes shaded and top pruwed after planting.

,' - Planting Location
I sy and ’ T3 Towws | L 1 t y ] P —-na; Y
, Davis Pariin Fk. Ben Lomond Mean LSD= (.05)
S'L':OC_Ik | 3 _ | | are 2Y'C are axy ars
source , Treatment | pet | sine w2t | sipne | pct | sine | pel | sine sine
Shade 55 | 4841 58 84.9 | 90 7451 | Bl.0 & .0 450
Parlj_n Fk_ 1 Td‘)p pr‘r’m;e_ 1:,[. 45.0 Ej:_ 64 9 6(1 Shat 653.? 35.5 £of)
No treat. | 32 | 34.2 93 |80.1 | 60 50,8 | 61.7 | 3550 640
Mean L5 T 4244 GO.T | 7666 73.0| 6943 69.8 5249 Zs3
Shade 1 | 722 28 84,9 | OB 84,2 | 05,7 | 80a& €a0
Ben Lamond | Top prune | 68 [55.6 |65 [80.1 |89 |70.9 | 84,0 |63.8 4.0
No treat. 6? 55,2 bele 093 9-': 775 g2, 3 | 673 4.0
Vean 75. 3 Ble0 03,7 | 78:1 [G3.0] 77«8 [ 87.3 [7243 2.3
Mean 60.5 51.7 01.8 | 7764 | BR.3 | 621 106
00 100 400
LSD (.05) arc sine®/ r 2.3 | o3 143

a/ Least Significant Diirerenoe n'?: the o0% lzvel of contidesace. The LSD Figure ehove tle
slant line in the botitcm row applisa to diffevencss among planting lecaticam x siock scarcsa
x stook trea¥ments, e.g. the differeace between top pruved and untreated seedlings frox Parlie
Fork planted at Davis (4500 and 34,2), The figure belew the slant line is ISD for plauting
location x planting stock means, é.go the difference betwesn Perlin Fori and Ben Lemond atocks
planted at Davis (4244 and 81.0}.

ISD for the Mean columpn {Lo3) applies to ths differencs between Parlis Fork and Een Lomond
stocka
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Table 3. First year swvival of Davis 1-0 Monteﬂﬂy pine seedlings shaded
and top pruned after planting at Davis, Parlin Fork, and Ben

Tomond .
Planting location
Treatment Davis Pariin Fk. Ben Lomond L3D (.05)&/ Vean
arc arc arc arg
wet [sine pct |sine pelh | sine net gine
Shade 85 |67.2 gl |7160 GU | 69.0 12,3 84,3 | 89l
Top prune 16 |22.9 50 {4409 13 | 207 12,3 26.0| 29.5
No treat. 24 |28.3 56 |48.9 14 | 2Ce7 12.3 31.2 | 3208
180 (.05 12.3 12.3 12.3 e |
Mean lH [339 8 63_054o9 7.0 36.8 7l

Least Slgnlflcsnt 91fiarcace at the .05 lavel of oconfidencs expressad in ave sine
transformationss

Some of the differenceg In the J;ﬁlﬁus conb ions of stock treatments Dy stoek
sources by planting locations were highly SLf”iilPQHL according to the F-test,

as were differences betwesn combined means. This means that survival differences
were due to treatment and not Just to chance., In all instances, shading im-
proved survival, and in most dinstances this increase was statistically significant,
Fesults of ths top pruing were more variable. In three instances, (1) Parlin
“ork stock al Davis, (2) Parlin Fork stock at Ben Lomeond, and (3) Ben Lomond

stock at Parlin Fork. survival of top pruned seedllrngs was significantly better
than no treatment. However, in two instances, (1) Parlin Fork stock at Parlin
Fork, and (2) Ben Lomond stock at Ben Lomond, swrvival was significantly less

fhan no treatment. Top pruning did not increase survival for any of the Davis
gtock. Differences between individual Creatment means, because of highly si

L

dgnl-
ficant interactions, tend fo be more important than those between maln fac ors
(Little and Hills, 1963.) For example, the difference betwesn shading and top
prining Parlin Fbry stock planted at Pariin Fork (Individual treatment means
table 2) carries somewhat more welght than the overall mean difference betwesr
shadirg and top pruning (main factors, table 4.) The influence of one factor on
snother (interaction) to a certain extent confounded differences between combined
Means.

However, the data in table 2 and 4 support strong main factor differsnces as
follows:

1. &Shaded stock survived better than top pruned and untreated stock.
T

Top prunsed and untreated stocks were nearly egual (table 4.

2. Burvival of Ben Lomond stock was better Chan Parlin Fork stock
(table 2).



3. When means of stock treatments and scurces were canbined,
at the Parlin Fork planting locatlon was better then at Be
and Ben Lomond was better than Davisg (Table 4).

suwrvival
1 T

Tomongd,

4. Combining the three stock treatments (table 2) Pariin Fork stock
survived best at Parlin Fork, next best at Ben lomond and worst
at Davis. Ben Lomond shock survived best ab Parlin Fork and Ben
Lomond and worst at Davis.

Table 4. Overall means of flrst year survival of 1-0} Monterey pine seedlings
shaded and top pruned after planting at Davis. Parlin Fork, and Ben
Lomornid.

Planting locaticn

Davis Parlin Fk. Bern Lomend
Treatment Mean

——— i ——percant =
Shaded 73.0 R .1 all o 88.3
Top pruned 59.0 ol 7S.0 75.3
No treat. 49,5 89,1 77.0 72.0
Mean 605 81,5 23.73

Although sheding generally inereassd swrvival of planted Monterey pine sesdlings,
one might ask the guestion, '"does it nay?” This ca@t be answered by comput

costs for each surviving shaded and unshadesd tres. If it 1s assumed that
planting cost is 10¢ a tree and instzllation of shades U4¢ a tree, the cos
surviving tree of stock Trom The two nurseries vlanted in the three locat
would result in costs as shown In table 5. These tcosts are regent contract
planting costs.

Table 5. (oste per surviving tres of shaged &8 unt
cent survival from tabls 2.

e stock, Dased on per-—

Planting Llocation

Stock

source Treatmsnt Davis Uarlin Fk. Ben Lomond
cents
Parlin Fk. Shede 25.5 14.3 15.6
Nursery Ne. treat. 33.8 10.7 16.7
Ben Tiomond Shade 154 103 14.3
_Mursery  No. treat, 14.9 11.68 10.6

Ihe greatver the survival of unshaded trees the greater must be the improvement
from shading to make it pay. For the costs quoted, the break even point for
67 percent survival of unshaded stock is a 27 percent improvement in survival
by shading. Costs must be balanced against desired stocking geals of course.
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CONCLUSIONS

Shade improves survival of 1-0 Monterey pine seedlings. However, if
experience has shown that 65 percent or better survival can be obtained
without sghade, any improved survival from shading may not pay where costs
are camputed on a surviving tree basls. Excluding results of Davis stock,
shading pald ofl in only two out of six planting stock-planting location
combinations; these wers where survival of unshaded stock was very poor.
This further emphasizes the axiom that top guality stock 1s the most eco-
nomical, other factors being equal.

Top pruning results of this study indicate that there may have been g
slignt advantage in removing part of the seedling top. There is a
trend evident that bears further investigation:

a. Top pruning improved survival of Parlin Fork and Ben Lomond stoek
planted in Jlocations other than near the originating nurseries.

b. Survival of stock from these two nurseries planted locally was
not improved by top pruning.

Results from top pruning Davis stock can be discownted because of its
poor condition at the time of planting.

Mthough there was no indication that fungi infected freshly-cut top-
pruned stems, this factor should be considered (Toumey and Korstian, 1947).
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