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ABSTRACT

A study conducted in 1957 dindicated that the 00t regenerating
potential af 1-0 ponderosa pina stock from the Magalias nursery was
less than half as vigorous a5 similar stock from Pan Lomond mursary.
The following supplemental study attempted to detersing If his was
an inherent condition in the kagaiis nursery orC wWas a transitory
condition peculisr to the year of the previous study, This article
reports on the compariscn of nurseries in TOOT regenerating potential
45 related to time of lifting and o cold storage. Seeclings wure
lifted at four-week intervals from September through May. One-hall
of the seedlings were placed in 19C. cold storage after sach lifting.
The other half were planted in s0il trays which were immersed in a4
20°C. temperature gcontrolled water bath.  After ona month the ssedlings
were washed from the s0il and the following data recorded {6 sach
live seedliing: Aectavity of bud (dead - alive - growing); mumbar of
new roots 1/2" or over (elongation or initiation); total lengths of
roors over 1'. After three months of cold storage, the same data
was recorded for stored stock. Results showed that the sonths of
peak root production of this study exceeded the peak production of
the previous study at both nurseries by & considerabiie margin,
especially at Magalia. For the total test period, Magalia's root
production (initviations and elongavions aver 0.5 inch) was higher
than Ben Lomond's for both freal and stored scock, The study indi-
cated thet stock 1ifwed at the right time and properiy storsd for
three montns should not suffer any advurse effects from either nursery.

The Toot regenerating potential of porderasda pane nuraery stock
from several California forest nurseries was compared in 1955 by Stone
and Benseler (1962) at the University of California School of Forsatry.

Y the authors are Forester, Magalila Forest Wursery, and Associate
State Forest Ranger, (forwerly Forester at Ben Lomond Forest
Hursery), respectively; both of the California Division of Forestry.



The study reported that one year old ponderosa pine planting
stock from the Magalia Forest nursery was less than half as vigorous
in root regenerating potential as similar planting stock from the
Ben Lomond Forest nursery.

The present study sought to determine if this was a condition
inherent in the Magalia nursery, possibly due to soil management and
cultural practices or was a transitory condition, perhaps peculiar
to the particular year of the previous study.

The present supplemental study was a cooperative project with
the University of California, School of Forestry, and the California
Division of Forestry, with storage and water bath facilities provided
at the University's Gill Tract greenhouse.

The following were the variables tested:
1. Stock from two forest nurseries (Magalia a1d Ben Lomond)
2, TFresh versus stored stock (3 months storage)

3. Ten lifting dates (September through May)

PROCEDURE

A 4 foot by 25 foot plot in a seed bed at each nursery was sown
with Zone II ponderosa pine in May 1961, In August 1961 the plot was
thinned to twenty seedlings per square foot. The plot was then aivided
into ten sub plots,

Beginning in September 1961, ana every four weeks tnrougn May
1962, sixty seedlings were lifted from the pre-selected sub plots.
Forty of the best seedlings were selected and root pruned to a lengtn
of eight inches. These in turn were divided into four lots of ten
trees each,

Each lot was packed in a polyethelene bag with moist vermiculite
as a packing medium around the roots. Two of the lots were planted
immediately and two were placed for three months in cold storage at 1°
Centigrade. The tops of the seedlings scheduled for cold stcrage were
first dipped in a solution of "Captan" to reduce the chance of mola
formation, Each package was then sealed in a larger polyethelene bag
t0 reduce foliar moisture loss during shipping and storage.

The first two lots of ten trees each from each 1lifting date were
planted the day after lifting and after all new white root tips had
been removed. They were planted in metal trays filled with Sheridan
sandy lcam from the Ben Lomond Nursery. The soil was brought to field
capacity and the trays were immersed in a 20° Centigrade temperature
controlled water bath.



All plants were removed from che waver bath aft¢er one month, and
the seedling roots washed gently to prevent destruction of delicate
negw rootr growth,

Root development was evalusted according to the aystem used in
the OOt regenecation study of 1359 (Sone and Benseler, 1962). The
following data were recorded for each live tTree:

A. hetivity of verminal hisd
1. Dead (D)
2. Rlive, but mot growing (A)
3. Growing (G)
B. Production of new TOOLS
1. Numbiér of new rocts 1/2" or longer

2. Elongatiom or injtiation - used to danote specific
growth

3. Total scoumulative length of roors geer 1

Tha same procedures ware used for stored stock alfter three months
storage at 19 Centigrade.

Significant differences at the 9% percent level of probabillity

were determined by 4nélysis of variance (Snedecor, 13953},

RESULTS

l. There wat no significant difference between the survival ol Magalia
fresh lifted stock and Ben Lomond fresh lifted stock &t the end of
the one month period in the water hath (rable 1).

2. Survival of Magelia storsd stoch was significantly greater than

Ben Lomond stored stock owverall, principally due to better survival

in esrlisr and later llftinu dates, Magalis survival was highest

from Wovember 1, 1351 ' through March 27, 1362, while Ben lamond's

highest glrmﬂ wias from Noveaber 29, 196%, tl'u'm:g'h March 27, 1562
(table 1

3. In comparing Ben Lomond fresh stock to Ben Lomond stored stoch,
and Magalia fresh stock To Magalia stored svock, 4 significant
difference in survival was noted, which indicated that fresh stock
should be used when possibie, However, if stored stock must be
used, 1t should he 1liftved alter November and belfors April at

Magalia, and after December and before RApril at Ben Lomond (table 1),

3

All dates refer to time sesdlings were lifted from nursery séed beds,



Table 1. The number of live seedlings, one month after planting in
$0l1l trays, in controlled temperature water baths.

Fresh Stock Stored Stock
Lifting Date ; Ben Lomond Magalia Ben Lomond Magalia

(1) (2) (3) (4)
9-6-61 1 9 0 0
10-5-61 20 18 2 0
11-1-61 20 20 6 20
11-29-61 20 20 20 19
1-3-62 20 20 20 20
2-1-62 20 20 206 20
3-1-62 20 20 20 20
3-27-62 20 20 20 19
4-29-62 20 19 0 10
5-27-62 19 20 0 5
Total 180 186 108 133

1. Twenty seedlings possible for any one entry.

2. A difference greater than 3.8 between any entry in column 3 and
any entry in column 4 is significant.

3. A difference greater than 12.0 between column 3 total and column
4 total is significant.

4, B difference greater than 1.8 between any entry in column 1 and
any entry in column 3 is significant.

5. A difference greater than 5.8 between column 1 total and columnn
3 total is significant,

©. & difrference greater than 5.8 between any entry in column 2 and
any entry in column 4 is significant,

7. A difference greater than 18.4 between column 2 total and column
4 total dis significant.



4. The average number of new root initiations and elongations over
0.5 inch was highest for Magalia fresh stock from January through
June, except for the month of May. Ben Lomond was highest from
April through June (fig. 1).
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5. The average number of new root initiations and elongations over
0.5 inch for Magalia stored stock was greatest from November
through April, with @ peak being reached in February. Initia-
tions and elongations were greatest for Ben Lomond stock from
December through April, with a peak also being reached in
February. For the eight month period as a whole, Magalia root
preduction was higher than Ben Lomond. However, the only sig-
nificant difference noted in new root production was Ben Lomond
fresh stock over Ben Lomond stored stock (table 2, fig. 2). The
amount of new root growth from root elongation and from root
initiation was fairly equal throughout the test period for both
fresh and stored stock, with root initiation being slightly higher.
New root development seems to depend on both elongation and
initiation throughout the planting season.



Table 2. The number of new roots (eclongations and initiations) over
0.5 inch, one month after planting in soil trays, in con-
trolled temperature water baths.

X Fresh Stock Stored Stock
Lifting Date :  Ben Lomond Magalia Ben Lomond Magalia

: (1) (2) (3) (4)
9-6-61 0 54 0 0
10-5-61 167 135 8 0
11-1-61 151 174 37 534
11-29-61 254 194 620 351
1-3-62 302 457 599 853
2-1-62 350 435 966 952
3-1-62 270 740 234 607
3-27~62 942 673 247 476
4-29-62 866 144 0 14
5-27-62 604 1073 0 2
Total 3906 4079 2711 3789

1. A difference greater than 206.4 between any entry in column 1
and any entry in cclumn 3 is significant.

2. A difference greater than 652.0 between column 1 total and
colum 3 total is significant.
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6, Fresh stock - Average total root length development (elongation
and initiation) for fresh stock at both nurseries was somewhat
erratic. Magalia increased from December to a peak in March.

In April there was a slight drop:; and a censiderable drop in May
was followed by a large increase in June back almost to the April
level,

Table 3. The length of new roots (either elongations or initiations)
over 1 inch, measured in tenths of inches, one month after
planting in soil trays in controlled temperature water baths.

f Fresh Stock Stored Stock
Lifting Date Ben Lomond Magalia Ben Lomond Magalia

: (1) (2) (3) (4)
9-6-61 0 18.8 0 0
10-5-61 143.5 79:1 1.6 0
11-1-61 87.0 118.0 43.4 645.2
11-29-61 337.8 162.7 822.1 388.8
1-3-62 487.7 599.1 865.9 1185.6
2-1-62 562.6 619.6 1126.2 1032.3
3-1-62 212.7 1079.3 309.9 650.7
3-27-62 861.2 983.0 165.9 2989
4-29-62 606.9 208.,2 0 3.5
5-27-62 345.1 794.0 0 0 -
Total 3844.5 4691.8 3335.0 4204 .3

1. A difference greater than 362.0 between any entry in coluan 2 and
any entry in column 3 is significant.

2, A difference greater than 1148.0 between column 2 total and column
3 total is significant.

Ben Lomond increased from December through February. A considerable
drop in March was followed by a peak in April with a gradual tapering
off through June (fig. 3).
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7. Storsd stock - Aversge total soot langth development for Magalia
stored STOCK wWag greatest from November through March, with the
peak being in January. den Lomonc was atest from December
through Pebruary, with the peak coming in February (Fig. #).
Magalia's growth was egqual o, or greater than, Ben lomond's cthoough
this perind, excepr for December.

SUMMARY AND COMCLUSIONS

In 1932, Stone (1962) in & simllar study found thag new rect pro-
duction from Ben Lomond stock was twice as high as from Magalia stock
ior the month of peak production.

It appears that this difference in rodt productlon hetween the
two nurseries in 1959 pay have been a transivory condition exlsting
2t Magalis. Intensive soil managenent pragticed Inatituted 4T Hagalis
since 1553 may have been an influsneing factor in the rore favorable
comparison of the 1962 study. It is also possible unknown variables
could have existed in either study which could indluence che linal
rasults.

The months of peak root production of freah stock for the 14962
study exceeded Tthe peaks of the 1959 study at bOTh nurseries. Hagalia's
peak production of average number of new rootd pur seedling over 0.5
inch was approximately 13 in 1959 and 57 in 1962, an increass Of over
400 percent. Ben Lomond's paak dr 1959 was 33 and in 1962 was &7, an
ingregee of gver 40 percent.

Tha peak for stored Stock was spproximately 48 average number of
new ooTd per seedling for botn nurseries in the 1562 stucy occuring
in February., The highest production in the L1953 study was 26 new rootTs
per :mni:.ling for Bar Lomond, again a considerablie increase for both
furseries,

The 1959 study indicarted root regensrating potential of saedlings
at Ben Lomona fell off considersbly afrer che siddle of Merch, wheraan
the 1962 study showed the highest production of néw roots ooccurred for
stock lilted during the aonths of March, April and May and planted
immedistely.

New oot production [or stored stock was highesr [or Ben Lowmond
for svock lifted during Decesber through February, emd highesc for
Migalia Novesbar chrough Aprii. It sppears chac svock lifted at tho
proper time and stored properly fo- chree months at elither nursery
should moy suf fer any detrimental sffects,

It iz difficult to correlate the various differences between thé
2359 and 1962 srudies. However, it does appear that it would be pra-
mature O SCALe any conclusioms which would be consistently accurate,
based on eltner or both studies. Varving climatic conditions, at
€ither nursdry, unknown variablies, differvences in lifving, handling,
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storage, planting and greenhouse maintenance of planted stock could
influence the results of either study. Additional studies, similarly
conducted, in all probability would assist in presenting a truer
picture by which more accurate conclusions could be drawn.
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