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THE MINERAL CONTENT OF THE LOWBUSH BLUE BERRY^ 

C, L,  Lockhart2 and W. M, Langille3 

Abstract  

A l l  lowbush blueberry plants receiving various levels of phosphorus 
The foliage of plants not had normal  foliage and no leaf spotting occurred,  

containing phosphorus became necrotic and a t  the end of 3 months the plants 
were dead. 
phosphorus for growth, since those receiving 1 ppm phosphorus grew a s  
well a s  those receiving 64 ppm and contained about the same amount of 
phosphorus. 

manganese was found to be extremely high in both sprout and f i rs t- crop plants. 
The manganese levels were found to range from 629 to 3475 ppm, In  f i r s t  crop 
plants levels of nitrogen, phosphorus, potassium and copper were higher; 
calcium, cobalt and zinc generally were higher, and boron, iron and aluminum 
were lower than those in the sprout plants. Magnesium levels showed little o r  
no differences between sprout and f i rs t- crop plants. 

The resul ts  indicated that blueberry plants require very  little 

In a field survey of the mineral  content of lowbush blueberry plants, 

Introduction 

In a previous study Lockhart (5) found that in the advanced stages of 
phosphorus deficiency necrotic spots on the older terminal  leaves of lowbush 
blueberry were similar  to a leaf spotting of undetermined origin. 
observation on leaf spotting suggested the possible importance of the mineral  
content of the lowbush blueberry. Apart  f rom repor ts  by Chandler (1) and 
Chandler and Mason (2) on the mineral composition of the whole blueberry 
fruit  there is little information in the l i terature on the mineral  content of 
lowbush blueberry plants. 

tent and effects of various levels of phosphorus on lowbush blueberries grown 
in sand culture in the greenhouse. 
mineral  content of blueberry plants growing naturally in the field. 
obtained a r e  given in this paper. 

This 

A study was therefore undertaken to determine the phosphorus con- 

Determinations were a l so  made on the 
The resul ts  

Materials and Methods 

Greenhouse experiment 

Ten -week old lo wbu sh blue ber ry  seedlings Va c c inium angu s tifolium 
var .  laevifolium House, were t rans fe r red  to nutrient solutions (5) containing 
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(1, 1 ,  2, 4, 8, 10, 3 2  R I I ~  64 pprn of phosphorus8 a t  pH 4. 0 using the sand 
cu l tnrc~  tcclmiquc t lc~~cr ibcc l  prcviously ( 5 ) .  Thc trcatrnvnts  were rep l ica ted  
4 ti1nt.s ill ranclom;.,icd blocks. 
wct*kly i n t c ~ r v a l s  ant1  totallcd for each  plant, After  23 weeks in cul ture leaf 
s a i n p l c ~  from nc’w growth were  analyzed for total  phosphorus (13) .  A week 
l a t e r  the plants were  rcmoved f rom sand cul ture,  the roots  washed f r ee  of 
sand and the weights of shoots and roo t s  were determined a f t e r  drying in an 
oven at 5OoC for 24 hours .  

The length of a l l  shoot? W ~ E  measured  a t  

Table 1 ,  Effect of P levels  on the gtowth and phosphorus, content of blue- 
b e r r y  plants (Mean values of 4 rep l ica tes) .  - 

Accumulative shoot length Dry  weight 
in cm.  

P l eve ls  A t  3 A t  6 
in gm. 

% P in 
- in pprn. months months Shoots Roots l eaves  

0 
1 
2 
4 
8 

16 
32  
6 4  

level  
L.S.D. 5% 

4 . 7  
5 6 . 6  
6 6 . 7  
8 3 . 4  
4 1 . 6  
7 3 . 0  
6 2 . 4  
6 1 . 8  

32 .  2 

- 
2 5 7 . 5  
2 6 1 . 1  
2 9 9 . 1  
1 5 1 . 4  
2 3 3 . 6  
2 2 3 . 6  
2 4 3 . 6  

1 2 1 . 8  

- 
4 . 1 0  
4 . 9 7  
5 .  $7 
3 . 8 2  
3 . 8 5  
3 . 7 5  
3 . 4 5  

N. S. 

- 
0 . 9 9  
1 . 3 2  
1 . 4 0  
0 . 9 5  
0 . 9 1  
0 . 7 4  
1 . 3 0  

N. S. 

- 
0 . 2 0  
0 . 2 5  
0 . 2 5  
0 . 2 0  
0 . 2 1  
0 . 2 1  
0 . 2 4  

0 , 0 2 1  

Fie ld  s8urvey 

b lueberry ,  V. angustifolium v a r ,  laevifolium, plants were col lected between Ju ly  
7 and 1 5  fro& sprout  and f i r s t - c r o p  f ields  at West Brook, Halfway River  and 
P a r r s b o r o ,  Nova Scotia. Ten random samples  were  col lected f r o m  e a c h  of 3 
sp rou t  and 3 f i r s t - c r o p  fields.  
whole plant were  made for  nitrogen, phosphorus (9 ) ,  cobalt, zinc (8), copper  (3)  
and aluminum (10).  

Wilcox carmine  method (4) with the following modifications: 

For determinat ions of the mine ra l  content of the field samples  of lowbush 

The samples  were  a i r - d r i e d  and analyses  of the 

Boron in b lueberry  plant t i s sue  was  de termined by the Hatcher  and 

(i) The use of Ca(OH)2 in place of CaO 
(ii) Centrifuging a t  2000 r p m .  fo r  10 minutes r a the r  than 

fil tering. 
Manganese was determined by the potassium periodate method in 

(i) Heat gently for 30 minutes.  
(ii) 12 gm sample d r y  ashed,  then digested with 8 rnl of con- 

centrated H2SO4 until the color becomes white, then f i l tered,  
made to 100 ml volume and an aliquot used for  the determination. 

combination with H3PO4 ( 1  2 ) .  The following modifications were used: 



Table 2. Mineral content of lowbush blueberry plants collected in the field (Mean values of 10 samples). 

N (%) 2.00-2.47 2.18 1.42-1.56 1. 50 1.62-2.23 1.83 1.15-1.40 1.30 1.91-2.45 2.18 1.46-1. 60 1.50 

P (%) 0.152-0.196 0.169 0.100-0.126 0.109 0.118-0.160 0.136 0.092-0.104 0.098 0.130-0.198 0.159 0.097-0.117 0.106 $ 
* N 

g K ('70) 0.57-0.76 0.64 0.43-0.56 0.46 0.49-0.63 0.57 0.37-0.49 0.42 0.56-0.83 0.67 0.45-0.63 0.51 

0 

Mg(%) 0.09-0.14 0.12 0.13-0.16 0.15 0.11-0.13 0.12 0.11-0.19 0.125 0.15-0.18 0.17 0.15-0.20 0.17 
0 

Ca (96) 0.35-0.45 0.39 0.48-0.58 0.49 0.39-0.52 0.46 0.39-0.63 0.55 0.36-0.49 0.41 0.46-0.62 0.52 3 
pl 

4 
Co(ppm.) 0.037-0.133 0.069 0.063-0.097 0.083 0.060-0.121 0.096 0.093-0.153 0.120 0.013-0.049 0.032 0.037-0.072 0.052 

m 

Mo(ppm.)0.010-0.193 0.082 0.015-0.084 0.047 0.077-0.252 0.165 0.117-0.290 0.205 0.013-0.068 0.042 0.016-0.142 0.052 5 
T 

G 

-2 Zn(ppm.) 25.0-38.0 31.8 27.7-44.8 35.7 21.5-47.5 30.9 29.0-47.5 36.2 19.7-37.0 27.4 26.7-44.5 36.6 

- 
Mn(ppm.) 1659-2779 1993 1504-2317 1835 2150-2934 2442 1830-3475 2906 629-1468 1159 803-1759 1130 

N 

Cu(ppm.)6.9-11.0 8.5 5.0-7.4 6.0 5.3-6.7 6.2 4.5-6.0 5.4 7.0-10.1 8.2 4.8-8.7 6.9 

B (ppm.) 9.7-18.7 14.9 13.9-23.6 20.5 15.1-23.8 20.5 17.8-26.2 21.6 16.1-24.1 18.6 20.2-29.9 23.9 

F e  (ppm.) 40.55 45 59-65 74 37.51 44 60-117 69 40-72 54 63-121 81 

106.4 86-216 148.8 59-108 89.1 122-172 143.1 Al(ppm.) 70-131 88.1 102-198 155.5 89-141 
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I ron  was dr. tcirrnined by a dipyridyl-hydroxylaminc hydrochloride 
method* recommcntl(~c1 by the Macaulay Institute for Soil Research,  Aberdeen, 
S c o tla n d . 
photometer method (6) us,ing a Beckman DU spectrophotometer with a flame 
attachment. 
given in Table 2.  

Potassium, c.alciuin and magnesium were determined by the flame 

The resul ts  of the mineral  content of the blueberry plants a r e  

Results and Discussion 

G r e e nhou s e Ex pe r imen t 

no leaf spotting occurred. 
growth, the foliage gradually became completely necrotic and, a t  the end of 3 
months, the plants were dead, 

length of blueberry plants was significantly better a t  a l l  levels of phosphorus 
than in those not receiving phosphorus. Plants receiving 8 ppm. phosphorus 
showed significantly l e s s  growth than those receiving 4 ppm. due to the con- 
siderable variation in growth which occurred between plants of each treatment, 
because open-pollinated seedlings were used, These resul ts  indicate ei ther 
that blueberry plants require very little phosphorus, since these receiving 1 
ppm. phosphorus grew a s  well and contained about the same amount of phos- 
phorus a s  those receiving 64 pprn., or that the continuous flow method (5) of 
supplying phosphorus is not suitable for studies of phosphorus deficiency in 
lowbush blueberries.  
phorus they required f rom a continuous flow of 1 ppm. 

A l l  plants a t  the various levels of phosphorus had normal foliage and 
The plants not receiving phosphorus produced little 

Typical leaf spotting did not occur. 
The data in Table 1 show that a t  the end of 3 months accumulative shoot 

The blueberry plants apparently absorbed all the phos- 

Field survey 

potassium and copper were consistently lower in f i rs t- crop plants than they 
were on the sprout plants, 
in f i r s t - c rop  plants than in the sprouts. Calcium, cobalt and zinc generally 
were higher in f i rs t- crop plants than in sprouts but in some instances there 
was overlapping of values between ranges of f i rs t- crop and sprout plants. 
Magnesium and manganese gave variable results .  The levels of potassium, 
phosphorus, magnesium, calcium and iron were similar  to those in highbush 
blueberries reported by Mikkelsen and Doehlert (7). 
content of the lowbush blueberries was  over 15 t imes  that reported for the high- 
bush blueberry. 
the physiology of the lowbush blueberry. Somers and Shive ( 1  1 )  considered that 
most  plants require a 2: l  Fe/Mn ra t io  for normal  growth and freedom f rom 
pathological symptoms. 
I t  is reasonable to expect that high manganese would interfere with the uptake 
and utilization of iron a t  low pH values. 
manganese content a r e  necessary to determine their effect on growth of the 
lowbu sh blue berry  . 

The data in Table’2 show that the levels of nitrogen, phosphorus, 

Boron, iron and aluminum were consistently higher 

However, the manganese 

This high manganese content may be of some significance in 

The Fe/Mn rat ios in Table 2 vary f rom 0,018 to 0.075. 

Further studies on the iron and 
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