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Table 2 Concentrations of micronutrients (Fe, Mn, Cu and Zn; in
μg g−1 dry weight) in roots, foliar fertilised leaves (L1–L3) and
untreated leaves (L4–L6) of Solanum lycopersicum plants at the
end of the treatments (at day 17, 8 days after the first foliar
treatment). Data are means ± SE (n = 6 plants; two batches of

plants and three samples per treatment). Values followed by the
same letter within the same line (in bold for Fe treatments, italics
for Mn treatments and capitals for Fe,Mn treatments) were not
significantly different at p ≤ 0.05

Control 
Fe deficiency ycneicifednM,eFycneicifednM

-Fe FF Fe FF Fe+Mn -Mn FF Mn FF Mn+Fe  -Fe-Mn  FF Fe+Mn  

R
o

o
ts

 

Fe 692.0 ± 108.6 aaA   59.5 ± 3.8 e   93.1 ± 8.0 cde 108.1 ± 7.6 cd 3616.2 ± 188.3 b 1802.7 ± 333.0 d 2435.9 ± 134.2 d 309.1 ± 30.0 B 143.7 ± 16.0 C 

Mn 165.3 ± 26.8 aaA 187.1 ± 17.4 a 141.6 ± 13.7 a 150.0 ± 18.3 a   11.0 ± 2.6 b       4.0 ± 0.3 b       4.8 ± 1.1 b     8.0 ± 1.3 B     4.3 ± 1.2 B 

Cu   21.7 ± 2.1 aaA   65.0 ± 8.5 b   41.4 ± 6.7 ab   41.2 ± 4.3 ab 105.8 ± 15.6 c     48.2 ± 9.5 b     66.5 ± 8.4 bc   48.5 ± 4.1 B   52.3 ± 5.3 B 

Zn   57.4 ± 2.2 aaA   88.7 ± 5.5 bc   78.6 ± 12.8 ab   78.2 ± 9.9 ab 136.3 ± 12.3 bc     65.9 ± 7.0 a     84.9 ± 0.7 b 117.1 ± 1.0 C   99.5 ± 5.2 BC 

L
1

-L
3
 

L
ea

v
es

 Fe   87.9 ± 12.0 aaA   25.4 ± 3.2 b 372.9 ± 4.9 c 354.2 ± 20.2 c 129.3 ± 6.7 ab     96.7 ± 11.0 a   374.3 ± 34.6 d   34.4 ± 0.6 B 444.3 ± 56.1 C 

Mn   59.9 ± 7.0 aaA 300.0 ± 37.3 e 202.5 ± 7.2 cd 239.4 ± 9.9 de     6.1 ± 0.5 c   113.2 ± 8.9 b     93.5 ± 4.6 ab     5.1 ± 0.6 C 130.5 ± 13.7 B 

Cu   11.9 ± 31.3 aaA   22.0 ± 4.0 b   25.0 ± 1.0 b   20.6 ± 3.3 b   22.8 ± 2.5 c     14.1 ± 1.3 ab     14.1 ± 1.7 ab   22.0 ± 0.9 B   24.0 ± 1.6 B 

Zn   15.9 ± 2.7 aaA   52.6 ± 7.7 c   31.1 ± 2.3 ab   34.4 ± 0.2 ab   25.9 ± 5.0 ab     17.2 ± 1.0 a     16.4 ± 0.3 a   22.3 ± 2.9 A   60.3 ± 6.8 C 

L
4

-L
6
 

L
ea

v
es

 Fe   98.9 ± 8.5 aaA 52.8 ± 14.8 bc   32.1 ± 1.0 b   31.5 ± 0.9 b 218.7 ± 9.2 bc   178.0 ± 19.5 b   171.7 ± 14.6 b   22.1 ± 1.0 B   33.4 ± 2.7 B 

Mn   40.2 ± 5.3 aaA 141.6 ± 14.2 c   70.5 ± 3.9 b   62.7 ± 2.1 b     2.9 ± 0.2 b       5.4 ± 0.3 c       4.9 ± 0.3 c     3.7 ± 1.9 D     8.8 ± 1.8 D 

Cu   13.2 ± 1.8 aaA   23.3 ± 0.5 b   24.0 ± 0.4 b   23.4 ± 0.2 b   24.2 ± 2.1 b     20.3 ± 2.7 ab     19.6 ± 3.1 ab   24.5 ± 0.4 B   24.7 ± 1.5 B 

Zn   22.9 ± 2.4 aaA   53.2 ± 1.8 bc   58.4 ± 0.4 c   59.0 ± 2.7 c   51.9 ± 6.4 bcd     37.6 ± 0.5 c     38.3 ± 1.8 c   42.7 ± 0.4 B   66.6 ± 3.4 C 

Table 3 Contents of micronutrients (Fe, Mn, Cu and Zn; in μg) in
roots, foliar fertilised leaves and stems (L1–L3) and untreated
leaves and stems (L4–L6) of Solanum lycopersicum plants at the
end of the treatments (at day 17, 8 days after the first foliar
treatment). Data are means ± SE (n = 6 plants; two batches of

plants and three samples per treatment). Values followed by the
same letter within the same line (in bold for Fe treatments, italics
for Mn treatments and capitals for Fe,Mn treatments) were not
significantly different at p ≤ 0.05

Control 
Fe deficiency ycneicifednM,eFycneicifednM

-Fe FF Fe FF Fe+Mn -Mn FF Mn FF Mn+Fe  -Fe-Mn  FF Fe+Mn  

R
o

o
ts

 

Fe 614.4 ± 76.8 aaA   16.7 ± 3.1 b   63.8 ± 19.4 c   85.5 ± 4.7 c 880.3 ± 95.1 a 937.0 ± 228.8 ab 1510.8 ± 314.0 b 105.0 ± 9.0 B   72.8 ± 7.6 B 

Mn 148.8 ± 24.5 aaA   42.1 ± 6.0 b 159.6 ± 35.1 a 120.4 ± 13.2 a     2.5 ± 0.5 b     2.0 ± 0.3 b       2.5 ± 0.3 b     2.9 ± 0.8 B     2.2 ± 0.2 B 

Cu   19.5 ± 1.8 aaA   14.7 ± 2.5 a   31.7 ± 7.7 ab   33.1 ± 3.2 b   24.7 ± 2.8 a   24.3 ± 5.2 a     29.1 ± 8.7 ab   16.9 ± 3.1 A   26.8 ± 2.7 A 

Zn   52.4 ± 3.8 aaA   21.6 ± 1.1 b   58.8 ± 12.1 a   62.9 ± 7.5 a   32.4 ± 2.5 b   32.7 ± 4.8 b     41.0 ± 7.4 ab   40.5 ± 4.9 AB   51.1 ± 3.7 A 

L
1

-L
3
 

L
ea

v
es

 Fe 161.4 ± 10.5 aaA   15.2 ± 0.9 b 345.3 ± 33.2 c 510.0 ± 63.7 c 106.8 ± 8.2 ab 132.5 ± 22.3 a   669.7 ± 71.0 c   28.0 ± 0.8 B 432.8 ± 61.9 C 

Mn 176.8 ± 26.3 aaA 171.8 ± 32.9 a 151.8 ± 37.6 a 349.6 ± 52.0 b     5.0 ± 0.3 b 151.6 ± 19.4 a   173.9 ± 29.4 a     4.1 ± 0.6 C 127.0 ± 15.5 AB 

Cu   31.7 ± 3.2 aaA   13.2 ± 2.5 b   25.9 ± 4.3 ab   28.1 ± 1.4 a   18.5 ± 1.9 b   19.1 ± 2.7 b     25.3 ± 3.8 ab   17.9 ± 1.0 B   23.3 ± 1.8 AB 

Zn   28.4 ± 3.4 aaA   30.5 ± 5.7 a   27.5 ± 2.7 a   50.9 ± 9.0 b   22.2 ± 4.8 a   23.1 ± 2.5 a     30.5 ± 5.1 a   18.3 ± 2.7 B   58.5 ± 6.9 C 

S
te

m
s 

Fe   53.5 ± 4.8 aaA   11.2 ± 3.5 c   34.7 ± 9.5 ab   85.1 ± 26.3 a   29.3 ± 4.8 ab   41.2 ± 6.1 a     78.9 ± 15.1 c     1.3 ± 0.1 B   32.7 ± 5.7 C 

Mn   33.7 ± 3.7 aaA   31.1 ± 8.1 a   36.9 ± 27.3 a   37.9 ± 3.1 a     1.5 ± 0.1 b     3.9 ± 0.6 c       8.5 ± 1.5 d     0.3 ± 0.1 B     8.1 ± 1.6 C   

Cu   11.5 ± 1.1 aaA     5.4 ± 1.1 b   13.8 ± 9.5 a   15.3 ± 3.7 a     5.5 ± 0.5 b     7.9 ± 1.0 ab     11.9 ± 2.0 a     1.2 ± 0.1 B     7.3 ± 0.7 C 

Zn   76.6 ± 8.4 aaA   61.9 ± 10.1 a   49.3 ± 24.0 ab   86.6 ± 12.2 a   32.4 ± 5.4 b   34.0 ± 10.4 b     61.3 ± 9.8 a   14.3 ± 0.5 B   76.7 ± 4.6 A 

L
4

-L
6
 

L
ea

v
es

 Fe   74.2 ± 13.4 aaA   15.6 ± 3.1 b     9.8 ± 0.9 b   13.1 ± 1.9 b   90.8 ± 10.3 a 127.8 ± 15.5 ab   142.2 ± 12.2 bc     6.4 ± 0.7 B   12.2 ± 2.6 C 

Mn   28.0 ± 9.5 aaA   48.3 ± 8.3 ab   21.5 ± 2.4 a   25.1 ± 0.3 a     1.1 ± 0.1 b     3.9 ± 0.5 c       4.2 ± 0.6 c     1.0 ± 0.5 B     3.1 ± 0.4 C 

Cu   13.2 ± 3.1 aaA     7.9 ± 0.9 a     9.2 ± 1.9 a     9.5 ± 0.3 a     9.8 ± 1.0 ab   14.5 ± 1.8 a     15.9 ± 1.8 a     7.0 ± 0.5 AB     9.1 ± 1.3 A 

Zn   21.4 ± 2.8 aaA   18.0 ± 2.2 a   21.1 ± 3.5 a   24.1 ± 1.8 a   21.9 ± 3.9 a   27.4 ± 3.5 ab     32.6 ± 4.5 ab   12.3 ± 0.9 B   25.5 ± 4.2 A 

S
te

m
s 

Fe   21.0 ± 5.0 aaA     9.7 ± 4.2 a   10.2 ± 4.5 a     7.6 ± 3.5 ab     9.0 ± 1.0 b   32.2 ± 11.5 a     24.5 ± 2.0 a   19.7 ± 0.2 A     3.7 ± 0.8 B 

Mn     6.3 ± 1.8 aaA     5.8 ± 1.3 a     4.1 ± 1.8 a     1.9 ± 0.3 b     0.4 ± 0.1 b     1.1 ± 0.2 c       0.9 ± 0.1 c     1.9 ± 0.3 B     0.5 ± 0.2 C 

Cu     4.4 ± 1.1 aaA     1.9 ± 0.3 b     3.6 ± 0.8 a     2.7 ± 0.2 ab     2.1 ± 0.5 ab     3.0 ± 0.4 a       3.4 ± 0.3 a   14.4 ± 0.2 C     1.9 ± 0.1 B 

Zn   16.0 ± 5.1 aaA   12.3 ± 2.0 a   18.1 ± 6.4 a   11.9 ± 1.2 a     9.3 ± 2.8 ab   14.2 ± 1.0 a     17.0 ± 1.4 a   73.0 ± 2.1 C     9.8 ± 1.6 AB 
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