
Manganese in Brussels Sprouts 
lime applied to acid soil corrected incidence of manganese 
toxicity of Brussels sprouts in field tests near Pescadero 
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Stunted and yellowed Brusselh 
spt outs  vet t x  ohsrntd i n  mart! fields in 
Sari Mateo (:outit) in 1057. The affected 
platits pi tw very sIow 1) after t ranbphnt-  
ing and ititerlrinal \r4lowinp or chlo- 
I osis (lei c4opd short l ) .  As thr plants 
de i  eloped. thr  olclei Ica\es cupped up-  
ward antl  de \ t~ lopt-d  iiall. ncwmtic. spots 
near the inargins. ’he plants seemed 
inore + e v e r d \  a8t-c t c d  ~ h i l c  they were 

after a fe\t tnonth+. ‘The \ ields It’ 
drasticall\ i w l u r d  and niatuiit, t 
tlelay ed. 

t’reli mi itci r \  trial\ o f  zi tic. iuartga- 
nese. iron. and inaznesiuni sprays were 
ttiadc in Sat1 1latt.o Coutity in 1957 in :in 
attempt to i ’tmtifi the tnalndj. lo cor- 
rectiori as achieved. Rlangrlw~se sprays 
seetiied to  aggi abate the 1 1  ciulile. Soil 
atid letif t iswc s a n i p l ~ ~ s  uerp t iker i  f i  on1 
affectrd a\ u(,11 as noiinal areas  to aid 
i n  thP diagnoLis o f  the d i w t  cler. 1,ahor a- 

(’5 of thv w i l  antl plant tissueh 
- t  c!ues I ( I  a p o s ~ i h l e  solutioii. 

rcllativc- acdi t !  -alkalinit\ - 
of thr boi l .  und unc*las>ifiecl marine ter- 
race. \4as n i u c ~ l i  Iouer  arid therefore of 
greatrr  acidit\ than is  ortlinaril) found  
in California. S i n w  this area recwitlv 
c.ariir. utitlvt i t  t igation and intrnsikr 

v oung. IILlt tc.ntlrtl to outgl ow tllf 1ruul)lc 

The pl I 

farming. thr pH is pr(31d)ly near that 
o f  t h r  virgin soil. 

Thr tnanganesc conttbnt of the chlo- 
rotic. leaves seerned at le‘cht 1 0  times more 
thaii is nccessar) t o  maintain good 
g r o h  th. I+:\ en t h r  no1 inal lea\ es con- 
tained 3-5 times the ni,tnganese concrn- 
ti ation of most species growing on fer- 
tile soils. The high manganese concen- 
tration in the leaves wCis thought to  he 
due to  the low soil pH The manganese 
i n  soils o f  I O N  pH is tiiore soluble arid 
theiefore ntorr easily ati*orhed by plants. 
Similar troubles ha\(. I)een reported in 
I<npland i r i  cahhage. t ) t  trcoli.  and Rrus- 
sels sp1 out&. 

Soil pH and Manganese Contents of Brussels 
Sprouts from Normal and Affected Areas 

Leaf 
Soil pH manganese 

Chlorotic areas . 4.0-4.4 1100-1800 
Normal areas . . . 5.0-5.5 300-550 

ppm 

kiytlratcd littie was applied to  some 
plots where affectrtl plants mere ahead! 
growing in 1957, hut  little response was 
ohservrd. This  may h t s  attrihuted to the 
fact that the plot* wet  I’ established too 
latr i t 1  th r  season. 

Left-A young Brussels sprout plant affected 
effect of dolomite on the growth 

by manganese toxicity. Right- 
of Brussels sprouts. 

However. in 1958 a n  extensivc ioi l  
liming test was established using two 
different materials. Agricultural t l o l o -  
mite at broadcast rates o f  O. 4.000. and 
::,000 pourids per acre and high map- 
nesia h, di ated lime at  broadcast rates o f  
0, 1,000. and 2.000 poutids per acre we1 c x  

applied i r i  replicated phis about t w o  
weeks p i ior  to  planting. Soil Iinw re- 
quirement tests in  the lalmratory hati 
indicated 4.000 pounds of  dolomite 
should he suflicient to  raise the soil pH 
to ahiiiist ncutral-lie!\veen 6.5 and 7.0. 

Brussels Sprouts Growth Response and Soil pH 
as Affected by Different Liming Materials 

Applied at  Different Rates 

Rate Growth ’Oil pH 
Material Ibs. A response months annlication after 

Dolomite . . . , . 0 poor . . . . . 4.4 
good . _ . _  4.6 4,000 

8.000 excellent . 4.8 
Hydrated lime. 0 poor . . . . . 4.4 

1,000 fair . . . , . 4.5 
2,000 good . . . . 4.7 

The magnitude of the growth t esponw 
iritlicated in the  t a h h  i n  this coluinn i h  

illustrated in  the photog1 aph. The plots 
I eceiving lime started producing a month 
earlier than the cherL l ~ l o t -  and j ie lds  
\<ere mu( h greater. 

The slight effect of the lime on th r  
soil pH was surpriving in light of the 
lahoratot y tests. Kither the linic had not 
had sufficient time to react with the soil 
to change the pH. or  some other factor 01 

factors \\(’re restricting the, effert of thr. 
lime. 

Leaf tissue samples m . t w  taken and 
prelirninar\ anal! bes indicated sharp re- 
ductions in the inanganese (ontclrit of the 
leal es were a( him etl 1,) the applicationi 
of  lirne. 

Further  tests are IJlarirtecl to  stud) rr- 
sidual effects of i l i t ~  lime. arid it- possihlc 
effec.ts 0 1 1  other ( r o p q  that are grown in 
the area. 
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