
Root Regeneration by seedlings 
ability of ponderosa pine seedling to regenerate root system 
rapidly after transplanting is  important factor in survival 

Erratic results obtained in organi/ed 
ponderosa pine planting programs- 
some successful. more not successful- 
einphasi7ecl the need for reliable plant- 
ing s\  steins applicable to California con- 
di ti on s. 

In\ estigations designed to seaivh for 
suitahle conihinations of site pr epara- 
tion. lifting time. s t o i  age conditions. 
and planting techniques H e l  e started 
with a stud) of the abilit) of ponderosa 
seedlings to regcmelate an extensix e root 
s\ steui. 

Root Damage 
When a seedling is dug for bare-root 

tiaiisplaiitiiig. the piimar J root. iiiost o f  
the elongated laterals. and a riunihei of 
the shott laterals are hroken ofl. 1 nless 
some of the urihr oken short lateials 
elongatr I apidlT after replanting-or 
nerv latcrals are initiated and elongate 
I apicll\ --the ax ailahle moisture in the 
soil in imtnecliate contact mith the re- 
duced root sy stern is soon exhausted. 
Lnlike an activel) elongating root sjs- 
tem 1% hich continuall) taps t ic \ \  souices 
of soil nioisturr, a reduced root system 
1)ecoines clepe~itlen~ upon moisture tlif- 
fusing iiito the loot zone from increas- 
i n g ] ~  greater distances through the soil 
mass. E\ entuall) . when the transpiration 
late exceeds the soil moisture diffusion 
rate. the seedling dries out and dies. 

A stud) considered to he a necessarj 
pteliminarj to the de\ c~lopment of I eli- 

Average number of lateral roots per live seed- 
ling showing elongation within one month after 

transplanting to the greenhouse. 
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A portion of the root system showing both root 
elongation and root initiation. Magnified 14 
times. The branched portions to the left are ac- 
tively elongating; the light spots on the un- 
branched portion to the right are recently initi- 

ated laterals. 

ahle planting s\ steins was-in essence- 
a simple study. Seedlings were dug from 
the riursci\ cach month, replanted in the 
greenhouse. redug 30 da i s  later and the 
num1)er of new roots counted and meas- 
u1 ed. 

TM o 1 ear old ponderosa pine seedlings 
11 om seed collected in the southern west- 
side Sieria or Zone \ \+ere used in  the 
1055-36 set ies and froiii the northern 
Mestside Sieita or Zone TI1 i n  the 1956- 

Percent of seedlings showing lateral root initia- 
tion within one month after being transplanted 

to the greenhouse. 

57 series. Both lots of seed i + e t e  planted 
at the United States Folest Service Mt. 
Shasta nuiserj near McCloud. When the 
Zone TIT seedlings l+ere a !ear old the1 
mere tratrsplarited and grown the second 
)ear at the Institute of Fotest Genetics 
nut s e i j  near Placer1 ille. l h u s  the seecl- 
lings used in the t w o  series were of a 
different seed source aiiti-l~ecarrse 
Placeiville has a niiltler cliiiiate antl a 
l o n p  growing season than lVIcCIou(l- 
the scedliiips u e i e  g i o ~ i i  in differciit 
( limates. 

Greenhouse Tests 
Secdlings were dug on or ahout the 

liist (la) of each month. packcd i i i  peat 
moss. shingle-tov . 01 I eimiculite. arid 
shipped t o  13erhele\ 14 here the) 11 ere 
iriiiiiediatcl) placed in cold itor age at 
34°F until uscd. occ,asionall\ as long a> 
Eour or f i x  e d a j  s later. Intniediatel\ pie- 
\ ious to planting. thc loots M e i e  pi uned 
to approxiinatel) G" and c ~ i i \  hite root 
tips still present weie pinc,l-~ed of1. 

Foi the 1955-36 series. 10 secdli ngs 
\+ere planted i n  cach of eight crocks 
filled with sand. T\\o ciorhs \+ere then 
placed i n  each o [  f o u r  constant teinpera- 
turr  'I\ atcr haths iiiaiiitaiiietl at 50°F. 
59°F. 6Z"F. antl 77°F. Each crork was 
natcted initiall) and three tiiiies each 
TI eek theleafter M it11 one-tenth stieiigth 
Hoaglarid's solution. The exccs5 solution 
H hich drained to the 1)ottom aftei e x h  
applic.ation N as reino\ ccl through aii i n -  
\ ertc I glasi thiitlc tuhe connected to a 
ti ap and a vacuuiii line. ThiitJ da\ s after 
the eecdliiigs hat1 been planted the ci ockq 
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Percent of seedlings that showed some lateral 
root elongation within one month after being 

transplanted to the greenhouse. 
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MEALYBUG 
Continued from prercdinq pagp 

bined with dormant oil. The same spray 
equipment was used. and an average of 
GOO gallons was applied per acre. 

With the fall and winter sprays, a n  
attempt was made to determine the per- 
centage kill of crawlers h j  removing the 
o\ e m  intering cottony egg- sacs from the 
liinbs and trunks of the trees. The) were 
brought to the laborator? and examined 
under a binocular iniscroscopc in order 
to determine the nuniher of l i i ing and 
dead crawlers. The plots weie finally 
e~ aluated IJ) counting the n u i n h i  of 
tlamagcd fruits a t  the har les t  period in  
late June. 

In  Section C, the petal fall treatrrienti 
a ere applied on March 27. Continuous 
rains during late February and early 
Varch  pre\ ented spray applications and 
the tiiniiig of this treatirrent Mas late. 
The inclement weather also affected the 
meal\ hugs. ‘is no actk i t j  1% as ohicri ed 
prior to nritl-Marc 11. The  rnateriali uscd 
at the petal fall stage were applietl rtith- 
out oil. and ail  average o i  6.50 gallons 
was applica 1 per a( re. 

‘411 plots. f d .  winter. atid spring. Tiele 
checked €or the presence of inealjbugs 
on the fruit a t  harvest. Six hundred 
fiuits were exainined per treatment. and 
f ru i t  was picked a t  random Iiom the 
tiees. The  fruits with mealj bug present. 
o r  those showing honeydew and black 
fungus. w ere I ecorded as inlestecl. 

In  general. the fall and winter treat- 
nients were less eflective than the spring 
spi a) s. The nrealj hug crawlers are M ell 
protcctetl, not only  hy their location, but 
I ) \  the waxj fibers in the old egg sac. and 
it is pirtuall) impossihle to wet all the 
colonies. The fall treatineuts 1% ere not 
as  effectiic as the winter, prohabl\ be- 
cdnse the presence of foliage made it 
digicutt to  obtaitr bai k c ove1 age. The fall 
ant1  inter counts of crawler niortalit\ 
did not c orrrlate \+ell 11 ith the final l rui t  
counts. The technique of examining 
colonies Isas not too feasible. as the 
numher of living meal) hugs deperrded 
upon how well the coloni 11 as protectrd 

not possible to select 
colonies with the same clegrcc of pi o- 

ion. 11 11 as possible. h m e \ e t .  to 
iriatc some materials that did not 

effecti\clj cor i t ro l  the c r a ~ l e r s .  As an 

example. malathion ga l  e a \ er \ poor 
kill in the fall spray, and therelore that 
material was not used (luring the \tinter 
or spring. 

Of the compounds used. pdrathion arid 
Uiarinon g a l  e the best control. regard- 
less of the timing of treatments. Ti ithion. 
Phostex. and Sevin. although retluc in? 
fruit damage below that of tlie checks. 
did not conlpare with either parathion or 
Uia/i ir  o r i  . 

n o n e  of the sprays caused an? scrious 
ph! totouic effects to  tlie t i e  
the fall spraTs in combinat 
ccius~>il a little foliage damage. Thrsc ie-  
sults are  p~eliininary and additional plot 
~ o r k  is planned ior the 1950 seaion. l t  
ma\ b e  possible that tieatmenti mole 
cloeel) timed to the first or second gen- 
eration nil1 g i \ c  I ~ t t e i  coiitrol. \\ ith 
piesent kno\dledgr. a petal fall s 
either paiathion 01 I)ici/iiion se 
m o s t  feasible inethod of coriti 01. 
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PINE ROOTS 
Continued Elom p a w  12 

~ e i e  r e r n o ~ e d  froin the ~ a t e r  baths and 
the seedlings carelully washed froin the 
sand. The new roots. Mhich had j u s t  
stat ted to harden -hut could he recog- 
rriied as new roots- were counted and  
those 0.5” and longer were measured. 
I he air temperature in the gt errrhouse 
did not fall helow G;”F at night and 
XIith but few exceptions did not exceed 
95°F during the dav. T h u s  the seedling 
loots Mere exposed to  a constant tein- 
perature. an abundant suppl) of mois- 
ture arid nuti ients. and the top mas ex- 
posed to a \ ar l  ing dii ternperatuie and 
a changing photoperiod. 

The 19X-s5i seiies Tias handlrd in 
the iarne fashion (ax( E ~ I  that sponzc-rock 
\ tab suhstitutcd f o r  the i and .  

7 .  

Findings 
Sccdlings frotn Zonc. V 

thc blt. Sh‘l~ta \ u l s e l \  17 

en t 1 J th an frorii %one 1 I I seed 
$1 O M  t i  a t  ille. although both 
groups s h o ~  ed a pronounctd seasonal 
periodicit! in root elongation and root 
initiation \ \hen t i  ansferred at  rirotrtlil~ 
inter1 als to the gicenhouse. Root elonga- 
tion on qecdliiig; ironi j , i ~ t l ?  sonci oc- 
curred front September through Ma\  
and was absent. oi of a limited nature. 
from June thiough August with the peak 
occurriac on Zont. V seedlinss in Map 
and on Zone 111 seedlings two niotrths 

earlier i n  March. Some root initiation 
\\as el ident i rom Srpternber to  June  1)ut 
TI as prominent on Zone V seedlings on11 
durin;; April and Ma\ and on Zone I i I  
seedlings only f iom Deceinhcr to M a \ .  

‘1 he seasonal ability to initiate I oots 
iiriglit or1 occasion he an impoitant fac- 
tor  in determining the relative abilit! 
o f  fall and spring planted seedlings to 
s u n  ix e. In  the pi ocess of lifting, storing, 
shipping-. and planting a nuniher of the 
short laterals are  destroyed. I t  it  is a 
spring lifted seedling it will readill re- 
generatc, a iiuin1)er of new laterals some 
of c\hich will then tapidly elongate; if 
lifted in the fall re\+ if an7 tie\+ laterals 
11 i l l  b e  ioriiird. 

4lthough Zones TIT and L’ stock 
&o\ t  etl iignificaritli diffet ent heha\ ior 
the difference must be interpteted with 
caution. Oh\ iouili . different loti of t~ o 
T cdr old ponderosa pine seedlings (‘in 
lie eupec ted to perloini tliffererrtl\ 1% hen 
fieltl plart(>d. Ho\ie\er. ~I ie t l ic i  in not 
the differ cnce in these two particular 
lots was due to  the sccd /one. the cliinate 
in which they uerp grown, the the\ 
Tt(1ie lifted. the kind of tetiipoiari stoi-  
asp. the shipping conditions. oi s o m e  
urirecogrri7ed factor can not he dctci- 
iniried f i  om aJailahle data. 
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RICE 
Contini:ctl f i  0111 paqr 8 

along \+ith a conductance value of 6.1: 
niillinihoS -just 0’1 (71 the saline tliresh- 
old. Tron sulfate clearly increased 1 ields 
1)ut pi odui tion 11 as low 1 egardless of 
iron treatnicnt. Whether thv poor per- 
formance \+as due to high sotliuin. to 
high s a l i n i t ~ .  or t o  both i s  not Lnowi i  at 
present. 

Soili \ \h r re  rice fails are calcareous 
and tharac teriied by a high pH, along 
TI ith a i elatil eli lor+ saliriitT. Rice plants 
d i e  of iron deficient) as seedlings he- 
cause of lo~z  iron-suppl\ ing po~z  e i  of the 
coil. which ~ e e m i  to  be aqsociated ni th  
hivh pH under flooded contlitioris. 

’Ihv use ol lei ric siilfatc appears ail 

cKecti\ c nleans of raising rice pi  oduc - 
t ion to ecorioniit lerels on hlgh pH. non- 
saline, soil5 which occut as localisrd spot< 
in iii‘in\ fields in Glenn and Colusd 
(ounties. \\ heie high salinit\ is en- 
count(Xrec1 ferric. sulfate treatinents ma\ 
not he c,xprcted to be c+Fecti\cl until the 
soluhlr salt rorrterit of the soil is rc- 
tlucecl In Iv,ichin+ 
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