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effects of soil applications of phosphate, potash, dolomite 
on micronutrient concentrations in Valencia orange leaves 
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That the micronutrient nutrition of 
citius t r e s  may he changed hy continued 
lira\ applications of commercial feiti- 
Ii/ers ha i  hccri indicated I,\ several 10- 

p i t s .  Flo\ee\rr. thcre is I e n  little a1 ail- 
lll(YItdl evidrrrce f i  oin held 
he influencr oL soil applica- 

tioiir of phosphate, potash. and tloloiiiile 
rcrtili/crs on the tnicronutrient ronc'en- 
tiatiori in Valeticia oiange lea7 c<. 

i n  1050 differential Eeitili 
r r i c w t i  were stdited to  evaluate the effec t i  
of phosphatc. potash and doloniite- 

long other rnatcrials--on 7 icxltl. Cruit 
aiid qualit\.  tree pio\c th. arid (ht,iiii- 
( onipo<itiori of lea\ e i  i n  \ aletic id 

orang(%. 
Ih exprriiiietital orchard-on acid 

<oil-\c as noiitillcd. spi iiikler-ii ligated. 
m d  \ c t r d s  under the t i res  v c i e  con- 

ollcd M ith oil and othei ( heniical heil~i-  
(JF. T\vel\ e tieatmc,nts weie selected. 
ac h t i  eatiiient \%as replicated five t imw 

\+ith tic o-tiee plots. making a total 0 1  00 
ti eatnient plots. B y  grouping treatments 
Cactoiially. doloinitc TI as in cflect iepli- 
( ated internally 20 times, antl phosphate 
and potash, 30 timrs. One g r o u p  of plots 
I eecived no phosphate-TI,,- ant1 plots 
teceiving a high amount of phoiphatr- 
I',-were giveti 20 pounds of tiehlc 
superphosphate pel trce annuall) from 
19.50 to 19.52. The low potash -K,,- 

e those rerciT ing no pntaih. 'itid 
icing a hirh amount of  pot'ish 

-K,-\<ere gilrti 20 ponnds 0 1  sulfate 
of potash pc.1 tree annuall\ f i o i i i  1950 to 
1952. Thr low doloniitc--l)ol,,-l~lots 
t\eie those that irceii etl n o  tloloinite: 
plots that ieccil etl an intei mediate 
amount of doloriiitc~-J>ol,-\\ el e gi\ en 
20 pounds n i  dolomite. and plots that 
teceiied a high aiiiouiit-~oI_--ceir 
gi\ en 50 pounds pei tiee on Septetnlicr 

i i l  1951. 4uguit 19.51.  la^ 
I August LY52. All plots re- 

pounds of actual nit1 ogen 1wr 
tiee aniiuallj f ioni  1950 to 19,56. a r i d  
onl j  1.5 pounds in  1957 fioiii ammonium 
nitiate. Also. the cxpeiiinental oichard 
I c c e i v d  an  annual maintenance applica- 
tion of Tint arid manganese in late sum-  
iner o i  earl\ fall. 

Leal samples for micronutrient chem- 
were obtained in August 

1956 and September 1957, prior to  the 
i inc and manganese maintenance spra) . 
Kach sample consisted of 20 spiing-cycle. 

lull) dex eloprd Valencia orange leaves 
from nonfruiting shoots. The leaws from 
the t w o  treatrucnt trees in the plot \+ere 
cwmposited arid included 110th leaf peti- 
oles and hlatlcs. 

Phosphate Effects 
[,eaves froin trws treated with 20 

pounds  of trehle supei phosphate--lG' 
phosphorus pcntouidc-pel tree per J eai 
i r i  19.50. 1951. arid 1952 contained in 
19.56 aiid 1957. appiecidi l l  loweer cop- 
pei. arid higher niariganesc and iron con- 
(cntrations than the leaies from trees 
that M C I C  r i o t  treatcd. Phosphate kr t i l i -  
/ation tended t o  I cduce slishtll the  con- 
rentratioii ot Air found in the lea1 es. 
hu t  not \iith sullicient consisteiic\ to at- 
tain st'itistic a1 significance. This inaj  bc 
due  to  the iriairitcnmce spraj  s of zinc 
and nianganrse. Boron \ \as  unaffected 
13) phosphate ticatmetit.. in  this particu- 
lar experiment. 

Potash Effects 
T w o  levels of potash Ye1 tili,m s were 

studied. Potash in  a form of potassiuni 
sulfate-517( potassium oxide-was all- 
plied to Valencia orange trees in  19c50. 
19.51. dntl 195%. Sinc e that time no fur-  
thcr potash Icr  tiliyei was applied. Lea\ e i  
f i  o i i i  trees treated TI ith 20 p O L l l i d 5  of 110- 
tassiuiii sulfate per tree per jear i n  1930. 
I051 . arid 1952 contaiiietl sipnificantl\ 
l ~ e 1  nianganrse and higher boron con- 
rcntrations in 1956 arid 1957 thaii leaies 
from untreated trers. Zinc. copper. arid 
iion concentrations in t h r  leavcs v e r c  
unaffected 11! potasiiuni qulfate applica- 
tions. 

Dolomite Effects 
Three l e i  cls of soil a1)plications of 

dolomite wei e studied. I>olomitr con- 
calcium caiboiiate aiid 

u i n  cai lionatr 1% as applied 
in 1950, 1951. and 1952. Sirice that time 
n o  lurther dolomite was applied. Leaves 
from t i  ees trcatetl with a n  intermediate 
arnouiit of dolomite contained I O M  CT con- 
centrations o f  copper than thosp from 
untreated trees o r  trees treated M ith high 
I(,\ el of dolomite. 1)olornite soil appli- 
cations tended to reduce the manganese 
coriccntration in the kales.  hut not con- 

sistetitlj . Zinc. boron. arid it on cori(wi- 
trations i n  the leavcs \%ere r i o t  affected 
1-n doloniitc soil applic.atioiis. 

Data collected indicate that soil ap- 
plic.atioris 0 1  phosphate. potash. antl (101- 
otnite ha\ e roiiipliralcd eff'clc t s  mi the 
niic ronut r  ierit rollcentration\ in Va1c.n- 
cia orange lra\cs. Soil .ipplic 
phosphatc, potash. antl doloin 

r i o ~  onl\  influcni rtl 
the ins( ronulrirut cletnents in thc plant 
tiisue. l)ut also affet ted 
micionuti icnt elcnirnt ( oncentratiorii in 
the, IraJ cs. 1 lea\ \ applicationi ol phos- 

influence of Soil Applications of Phosphate, Pot- 
ash, and Dolomite on the Micronutrient 

Concentration in Valencia oranqe leoves' 

Applica- 
i ion 
rate'' 

Ports per million in dry leaves 

Zinc Copper g!::ie Boron Iron 

P" . . . . . .  31 7 45 73 a9 
P, , . . .  . .  3 0  5 59  73  93 

F value N S  * *  * *  N S  

K ,  , . . . .  31 6 55 71 9 0  
K, . . . . .  3 0  6 49 75 92 

F value NS N S  * *  N S  

6.6,, 55 74  91 

Doll . . . .  31 6.4,) 51  7 3  92 
F value N S  * *  N S  N S  N S  

Dal,, . . . . 31 
Dol, . . .  . 29 5.8, 49 71 9 0  

I N S  indicates that differences between means 

* F value significant at the 5% level. 
* *  F value significant a t  the 1 %  level. 
11 Subscript letters a and b after values indi- 

cate statistical populations. Mean values are 
statistically different from each other if they do 
nof have a common subscript letter in a column. 
Common subscript letters after values in a 
column indicate that the differences between 
means are not statistically significant. 

ore not significant. 

phate fri tilizers ieduwtl thc coppei and 
incieased the niarigatr 
( eritrationq in the lcai es. Potash letlured 
manganese arid inc-ic,ised horon, a11d in- 
t c i  niediatc~ amounts of dolotnite 1 educed 
copper (,oncetiti a t ion  in  thr  l e a  

lhese  studirs suggest that  trecs i n  
h(,a\ ill  f e r t i h d  Valcncia olangP 0 1 -  

cliaids--paiticulail~ when rheniical 
phosphorus 01 organic feitilireis ( on- 
taining large amounts of phosphorus arc 
used ox er a period of 1 ears-ihoultl he 
examined cardull) for syiiiptoins of cop- 
pel deficient\. l<c,riiediaI nutritional 
spraj s should I)e applied \I here neces- 
sary. Many workers in the field of plant 
nutrition have f o ~ i n c l  that heavj appli- 
cations of pliosphatc ferlililers to citrus 
trec s. o\ er a prriod of J ears. induce Lint 

Con( ludr t i  on page 15 
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Weed Control in Shasta Daisy 
costly hand weeding of commercial flower crop reduced in 
successful field tests with neburon in Santa Barbara County 

One of the more promising of the 
newer herbit ides for weed co~lt rol  in  
( ommercial flowei crops i s  nebwon-- 
1-n- l~ut1 I-:{ ( 3.4-dichlorol,heii\ 1 -1-me-  
th) luiea-a c,hciirical loi\ in i \a ter  solu- 
hilit1 and toxic i t \  to man or animals. 

‘lo test the effec I of riehuioii on Shasta 
dai i )  arid to dctLimine the extent of \heed 
control duririq the pro!\ ing period of the 
crop. an experinicnt wai set up  in an 
estahlished field planting in  Santa Rar- 
tiara County. 

The  soil in the expeririiental plot is a 
Kaywootl loamy sand, rnoderately acid. 
developed f t  oin \\ ind-iiiodified sand\  
coaslal-plain material. 

The daisics wcre set in roii s 24” apart 
with the plants spaced 12” in t h r  roih on 
ilpril 23. I !357. The coininercial nehuroii 
used in thew experiments contained 
1:L5‘ 1 of ac t i \  c inprctlient and \\as 
applied as a suspension in \\ater. On 
M a \  10. 1 !Ic57. replicated plots. each 
l o ’ w % ’ .  ~ ( ~ I c  treated T+ith nehuron at  
rates of 2. 1 and 6 pourids of acti\e in- 
gredicnt per a c x .  Applications were 
made .nith a t w o  gallon spraJer  at the 
ratc of 200 gallons per acre with irequent 
shaking o f  thc spralcr arid contents to  
insure maintainiii? an adequale suspen- 
sion. T h e  entire plot suriace v a s  trea‘ed 
k i th  no attempt to keep the the suspen- 
sion off the foliape of the daisies. The 

Jack 1. Bivins and William A. Harvey 

Average Number of Weeds per Square Foot 

July 11 Oct. 23 March 14 
1957 1957 1958 Treatment 

Neburon 
7. Ibs.’acre . . . . 1.3 3.0 22.7 
4 Ibs./acre . . , . 1.0 1.1 13.0 
6 Ibs. ‘acre . . . . 0.2 0.05 2.3 

Check . . . . . . . . . . 17.1 23.5 27.2 

field mas irrigatctl I:! tiines from April 
1957 to Uovcrnher 1957 with approx- 
imatel) 1 3 ’ ’  ol water applied each t h e .  
Rainfall f r o m  Noveinher 1957 to  April 
19.3 was 23.0::”. 

The plots ~7e1-e hand weeded three 
times and rach time all weeds in  a 12” 
strip throuph earh  plot were counted. 
The first count was inatlc. Jul j  11. 19.57: 
thc second on October 23, 1957; and the 
thiid on March 14. 19W. The weed 
speci(,s found in the check plots included 
annual bluegrass. bur clox er. caipet- 
11 eed. c oinnion c hicku ecd. dandelion, 
5larc.c. lamb’s-quarters. iiialva. mouse ear 
c hirk\\ wd. p i p  ectl. purslane. and n i ld  
in u s tard . 

Thc control of ueeds Mas excellent 
over a period of f i v e  months at all rates 
of iiel)uroti uced i n  the test. At the end 
of 10 rnonths there was no weed control 
at the low ra te  and the 4-pound-per-acre 
rate had loq t  niurh of  its effectiveness. 
The 0-pound-per-acre rave  gave exc ellerit 
meed control l o 1  more than a \ear  and 

Shasta daisy planting. Foreground treated with s i x  pounds of neburon per acre. 
Untreated plot in background beginning at white stakes. 

at no time \+.as there an\ visible damage 
to the daisics. 

Nehuroii is an eflective weed killer at 
low rates and easilT applied. It ma) be 
sprajctl on the foliaze of the daisies 
nithout injur) to the lea\es. Ifowe\er. 
tieatment o f  daisies should he delarecl 
until the planted area has receiied sum-  
cient ma’t’r t o  settle the soil Me11 around 
thc rools. 

Agitation within the spray tank is 
necessary to keep nehuron in suspension. 
Also, suficient irrigation-or raiii-is 
necessary aftrr spray application to  wc’t 
the soil to a depth of several inches. 
Weed s ~ ( d  that perminatc Iroiii depths 
of 1” or more. are r i o t  killed. Hand 
mwding oI those species is a ~ ~ r e c ~ i u t i o n  
apainst the powhi l i t \  of such ~crrcls he- 
< omin. estahlished iii epidemic p i  o p r -  
ti o m .  

Urburon i i  particular11 effe 
against ihallon seeded need spec i 
su(  h as purslanc-\z hi( h are pal ticularlj 
dilricult to control h~ ( ulti\ ation or hand 
weeclinp. I r i  thew tests. nehuron at fou l  
pounds actiLe in.-irdien~ per acre ga le  
good control of all shallon seeded broad 
leaf weeds arid grasses. 

~~ - 

r r  Fnrrir A c l c i ~ o r ,  Sarztcr Bar 

Ix rlf/a/ri A llori r )  Z P  F,”zLrnszon IF ~ e ( 1  Con- 
t i o f  S / i r c r u l L s / ,  l ~ r i c n r r a i ~ ~  o f  ( nlrtornrcr, I)nur\. 

Loervr) o /  O(ilL/oirira. 

VALE NCI AS 
Continurtl from page 10 

deficic:ric!- patterns in citrus leaves. Hov-  
cler .  thc Iiresrnt study suggests that 

tilizers do not h a w  an) 
tleleterious (~ffect on the zinc concentra- 
t io i i  iii  Valeticia orange leavcs when zinc 
iiiaiiitetiarice spray applications are ap- 
111 i ed an t i  LI al I j -  to the trccs. 

~. 

C. k .  J,~iiiciriaicsfias i s  Assis~arit Ilorticitltrir- 

T h e  o1)oi:e progrecs rrport is based o n  K r .  
srarc~ii 1’r.olrc.t I\o.  1025. 

Iluc ticcII h‘r-citliorrl n77d H e n r y  Grerrsfrli o t  
/lie Agcen Tihicc Rnnch, arid Rni. Easton, Bro& 
tort1 Nr-u/her ,s ,  lric., woprraterl in tlir s tudy  re- 
portctl iri f l i p  rrboi~e nrticle. 
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