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Ash Percentage and Mineral Content of Maize (Zea ,nays L.) 
Pollen and Style 

I. Genotyp ic  Effects  ~ 

P. L. PFAHLER and H. F. LINSKENS 

D e p a r t m e n t  of Agronomy ,  U n i v e r s i t y  of lqor ida ,  Gainesvi l le ,  F l o r i d a  (USA) and  D e p a r t m e n t  of 13otany, 
Un ive r s i t y  of Ni jmegen ,  N i jmegen  (The Nether lands )  

Summary. Pollen and style from three single cross hybrids (W/9xH55, Ky49xKy27, K64xK55) and two inbred 
lines (0h43, ~r55) were ashed and the content of various mineral elements was determined. The ash percentage of 
the pollen was 2.93, 2.94, 2.83, 3.70, and 3.77 for W/9xH55, lfy49xK'.y27, K64xK55, 0h43, and /-/55 respectively. 
Significant differences were found between the hybrid and inbred groups but  not within groups. The ash percentage 
of the style was 4.85, 4.60, 4.52, 5.59, and 5.23 for W/9xH55, Ky49xKy27, It'64xK55, 0h43, and H55 repectively. 
Significant differences were present both between and within the hybrid and inbred groups. Averaged over all geno- 
types the content of AI, Ca, C~, t,'e, If, Mg, Mn, Na, jo, and Zn was 0.46, 9.20, 0.2{), {).48, 105.09, t l .58,  0.24, 5.93, 
69.57, and t .90 micrograms/gram dry weight of pollen respectively. The content of AI, Ca, Fe, and K was altered by 
genotype. Averaged over all genotypes, the content of A1, Ca, Cr Ire, It', M g, Mn, :Va, P, and Z,z was <).25, /9.33, 
0.32, 0.64, 308.80, 23.03, o.21, t(I.78, 52.20, and 1.10 micrograms/gram dry weight of style respectively. The content 
of A l, Ca, Ire, K, Mr,', and Mn was altered by genotype. Based Oil dry weight, highly significant differences between 
the pollen and style were obtained for all elements. Also, significant tissue >~ genotype interactions were found for 
Ca, 2~'e, K, Mg, M,z, and 10. Averaged over all genotypes, the content of AI, Ca, Cu, Ire, K, Mg, 2Fin, Na, 1 ~ and Zn 
was 13.83, 288.39, 6,43, 15.06, 3287.58, 370.27, 7.48, 185.55, 21 76.65, and 58.95 micrograms/grain ash weight of pollen 
respectively. The contei~t of AI, Ca, tre, K, Mg, and 3//n was altered by genotype. Averaged over all genotypes, the 
content of AI, Ca, C~t, Ire, K, Mg, Mn,  Na, I ~ and Zn was 4.76, 390.28, 6.54, 12.84, 6235.78, 466.59, 4.22, 220.4~, 
1059.23, and 22.12 micrograms/grain, ash weight of style respectively. The content of AI, Ca, Ire, Mg, M~z, and 10 
was altered by genotype, Based on ash weight, highly significant differences between the pollen and style were found 
for AI, Ca, Ire, K, Mg, Mn, 10, and Zn. Also, significant tissue X genotype interactions were found for Ca, Fe, K, 
M;,, and M~z. The results indicated tha t  the ash percentage and the content of a number of mineral elements in tile 
pollen and style were influenced by the source genotype. 

Introduction 

I n f o r m a t i o n  r ega rd ing  the  ash pe rcen tage  and  mi-  
nera l  con ten t  of maize  pol len is ve ry  l imi ted .  The  
few prev ious  s tudies  were genera l ly  conf ined to ana-  
lyz ing  pol len f rom a single g e n o t y p e  (Anderson and  
K u l p  1922; K n i g h t  et al. 1973). However ,  ash per-  
centage  was r e p o r t e d  to be inf luenced b y  the  geno- 
t y p e  of the  source (Anderson and  K u l p  t922).  Other  
c lmrac te r i s t i cs  of pol len gra ins  such as fe r t i l i za t ion  
ab i l i t y  (Pfahler  1965, 1967), in vitro ge rmina t i on  cha-  
rac te r i s t i c s  (Pfahler  i968,  1970, t971;  P fah le r  and  
Linskens  t972) and  b iochemica l  compos i t ion  (Pfahler  
and  Linskens  t 970, 1971) were shown to be inf luenced 
b y  the  g e n o t y p e  of the  pollen or pol len source. There-  
fore, ash pe rcen tage  and  mine ra l  con ten t  of the  pol len 
p r o b a b l y  would  also be a l t e red  b y  the g e n o t y p e  of 
the  pol len or pol len source.  

Very  l i t t l e  in fo rn la t ion  is ava i l ab le  r ega rd ing  the  
ash pe rcen tage  and  mine ra l  con ten t  of maize  s tyle .  
A ve ry  recent  s t u d y  (Knigh t  et al. t973) r e p o r t e d  the  
Ca, K ,  Mg, l ), and  S con ten t  of s ty le  col lec ted  f rom 
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one genotype .  The  effect  of geno type  (>11 one o the r  
cha rac te r i s t i c  of t i le  s ty le  in maize  has been found 
(Pfahler  1967). The  fe r t i l i za t ion  a b i l i t y  of pol len 
gra ins  was shown to be inf luenced b y  the g e n o t y p e  
of the  s ty le  sugges t ing  t h a t  the  ra te  of pol len tube  
growtt l  t h rough  tim s ty le  was a l t e red  b y  the  genotyt)e  
of the  s tyle .  

Geno typ i c  differences in the  ash pe rcen tage  and 
mine ra l  con ten t  of the  pollen and  s ty le  would  con- 
t r i bu t e  to  our  u n d e r s t a n d i n g  of the  fe r t i l i za t ion  pro-  
cess. Therefore ,  th is  s t u d y  was u n d e r t a k e n  to de te r -  
mine the  ash pe rcen tage  and  mine ra l  con ten t  of pol len 
and  s ty le  f rom five genotypes .  

Materials and Methods 
Five genotypes, three single cross hybrids (WI9xH55, 

Ky49xKy27, K64x55) and two inbred lines (0h43, //55) 
were used. Pollen and style were collected from at least 
100 plants of each genotype. Pollen was collected and 
screened by the method of Pfahler (1965). Styles free 
of pollen (bagged before emergence) were collected and 
cut into sections abomt I cm long to promote rapid drying. 
At  the time of collection, the styles had at tained maxi- 
muln length, hnmedia te ly  after collection, the pollen 
and style sections were rapidly dried using silica gel as 
a desiccant and a temperature of 3o ~ 
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Approx ima te ly  5g of the dried pollen and style from 
each genotype were accurate ly  weighed in beakers  and 
ashed. The ashing procedure involved  heat ing  for I h at  
200 ~ followed by 8 h at  500 ~ The beakers were allow- 
ed to cool slowly. After  cooling, excess concent ra ted  HCI 
was added and slowly evapora ted .  The beaker  was then  
heated  for 8 h at  500 ~ A white  ash resulted. After  
careful reweighing, the  ash weight  was determined and 
the  ash percentage was calculated.  The ash was then  dis- 
solved in a 0.1 N HCI solution for mineral  conten t  deter-  
minat ions.  Four  replicat ions of the weighing and ashing 
procedure  were made for the  pollen and style of each 
genotype.  Therefore,  for each tissue in each genotype,  
flmr measurements  of ash percentage and the conten t  of 
each mineral  e lement  were obtained.  

The content  o[ .4 I, Ca, Cu, Fe, 34g, and Zn was deter- 
mined  with an a tomic  absorpt ion spect rophotometer .  The 
conten t  of K and Na was de termined  with a flame emis- 
sion spect rophotometer .  The  conten t  of P was deter-  
mined colorimetr ical ly  using the chlorostannous-reduced 
molybdophosphor ic  blue color method  in a sulfuric acid 
system (Jackson 1958). 

The  conten t  of each e lement  was expressed on the basis 
of micrograms/gram dry weight  of tissue and micrograms/  
gram ash weight  of tissue. Both  were necessary because 
of the large differences found in the ash percentages  of 
the  tissues and genotypes.  

Fo r  each element,  a number  of analyses of var iance  was 
performed.  To reduce var iance  heterogenei ty,  the  da ta  
expressed in dry weight  of tissue was analyzed separately 
from tha t  expressed in ash weight  of tissue. Init ial ly,  an 
analysis of var iance  was performed on the da ta  associated 
wi th  the  pollen and style separate ly  to determine  geno- 
typic  effects wthin  the pollen and style. A second analysis 
of var iance  was then  performed combining the  pollen and 
style data.  F values for the  tissue main effect and the  
tissue X genotype in terac t ion  were obta ined from the  
second analysis. 

The  min imum differences for significance presented in 
the  tables were obtained by the  revised Duncan ' s  ranges 
using for p only the max imunr  number  of means to be 
compared  (Hat te r  196o). 

Results  

Ash  Percentage 

S i g n i f i c a n t  d i f f e rences  were  f o u n d  b e t w e e n  t h e  
po l l en  a n d  s ty te  w i th  t h e  p e r c e n t a g e  in t h e  s ty l e  
c o n s i d e r a b l y  h i g h e r  t h a n  t h a t  in t he  po l l en  for  all  
g e n o t y p e s  (Table  1). I n  t h e  pol len ,  c o n s i d e r a b l e  di f -  
f e r ences  were  p r e s e n t  b e t w e e n  the  g e n o t y p e s  w i t h  

Table 1. Ash percenlagd' o/ pollen and style /rom sel,eral 
maize genotypes 

Hetero- 
GemRype Description zygosity l'ollen Style 

level 

11'/9xH55 Single cross High  2.93 4.85 
hybr id  

]'2y49xKy27 Single cross High 2.94 4.60 
hybr id  

K64xK55 Single cross High 2.83 4.52 
hybr id  

oh43 Inbred line Low 3.70 5.59 
J~r55 Inbred line Low 3.77 5.23 

a Mininmnl differences for significance were 0.12 and 0.17 
at the 5 and 1 ~ level respectively. Each value represents the 
lnean of 4 measurements. 

t i le  s ingle  cross  h y b r i d s  c o n s i s t e n t l y  lower  as a g r o u p  
t h a n  the  i n b r e d  l ines.  S i g n i f i c a n t  d i f f e rences  were  
p r e s e n t  b e t w e e n  g r o u p s  b u t  n o t  w i t h i n  t h e  h y b r i d  
g r o u p  or  t he  i n b r e d  g roup .  A s imi la r  s i t u a t i o n  was  
f o u n d  in t he  s ty le  w i t h  t h e  s ingle  cross  h y b r i d s  h a v i n g  
a lower  p e r c e n t a g e  t h a n  the  i n b r e d  l ines.  H o w e v e r ,  
s i gn i f i can t  d i f f e rences  were  f o u n d  n o t  o n l y  b e t w e e n  
g roups  b u t  w i t h i n  e a c h  g roup .  A h i g h l y  s i gn i f i c an t  
t i ssue  • g e n o t y p e  i n t e r a c t i o n  was  o b t a i n e d  i n d i c a t -  
ing  t h a t  t he  g e n o t y p e s  a l t e r e d  t h e  m a g n i t u d e  of t h e  
d i f fe rences  b e t w e e n  the  po l l en  a n d  s ty le .  

Element Content 

Dry weight o~ tissm:: T h e  c o n t e n t  of l n a n y  e l e m e n t s  
in t h e  po l len  a n d  s ty l e  were  i n f l u e n c e d  b y  t h e  geno-  
t y p e s  (Table  2). In  genera l ,  t he  g e n o t y p i c  in f luence  
on each  e l e m e n t  was p r e s e n t  b o t h  in t he  po l len  a n d  
s ty l e  or  was  no t  p r e s e n t  in e i t h e r  t h e  po l l en  or  s t y l e  
as in Cu, Na,  P,  and  Zn.  H o w e v e r ,  w i th  Mg a n d  M n  
a g e n o t y p i c  in f luence  was  f o u n d  in t he  s ty l e  b u t  n o t  
in t i le  pol len .  

Table  2. Content (micrograms/gram dry weight) of varioas 
mineral elements in the pollen and style. 17 values associated 
with the tissue main e/fect and the tissue • genolype inter- 

action are inchtded 

F value 
Ele- 
ment Pollen Style Tissue main Tissue • genotype 

effect interaction 

AI t~.46 ~t o.25 a 34.73 c 1.11 
Ca 9.2O '~ 19.33 a 38O3.26 e 73.44 ~ 
Cu 0.20 {).32 17.15" 0.77 
l;e 0.48 a 0.64 a 94.19 ~ 12.38 c 
K 1o5.09 a 308.80 a 37o3.o6" 11.57 c 
Mg t 1.58 23.03 a 365.22 c 5.69 c 
M s  0.24 0.21 a 9.57 c 4.39 c 
Na 5.93 10.78 34.72 c 1.62 
l ~ 69.57 52.20 40.58 c 2.84 I' 
Zn 1.90 l .fO 19.87 c 1.75 

a Significant differences (F value ) at the 1 "o' level between 
genotype means that  were averaged to obtain this value. 
Each value represents the mean of 20 measurements. 

b,c F value significant at the 5 and 1 ~ level respectively. 

As shown  by  t h e  F v a l u e s  a s s o c i a t e d  w i t h  t he  t i s sue  
m a i n  e f fec t ,  s i gn i f i c an t  d i f f e rences  b e t w e e n  the  po l l en  
a n d  s ty le  were  f o u n d  for  al l  e l e m e n t s  (Table  2). Dif -  
f e rences  b e t w e e n  t i le  po l len  a n d  s ty l e  were  n o t  la rge  
or  c o n s i s t e n t l y  in one d i r ec t i on .  T h e  e l e m e n t  K 
s h o w e d  the  l a rges t  p e r c e n t a g e  d i f f e rence  w i t h  t i le  
s ty l e  h a v i n g  2 9 4 %  m o r e  K t h a n  the  pol len .  

The  t i ssue  • g e n o t y p e  i n t e r a c t i o n s  i n d i c a t e d  t h a t  
for Ca, Fe, K ,  Mg, M n ,  and  P, t he  g e n o t y p e s  a l t e r e d  
the  m a g n i t u d e  of t he  d i f f e rences  b e t w e e n  t h e  po l l en  
and  s ty le  (Table  2). 

T h e  c o n t e n t  of each  g e n o t y p e  for t hose  e l e m e n t s  
w h i c h  s h o w e d  e i t h e r  a s ign i f i can t  g e n o t y p e  e f fec t  or  
a t i s sue  X g e n o t y p e  i n t e r a c t i o n  is shown  in T a b l e  3. 
R e l a t i v e l y  la rge  d i f f e rences  w i th in  t he  po l l en  and  
s ty l e  as a r e su l t  of t he  g e n o t y p e s  were  found .  T h e s e  
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Table 3. Content (micrograms/gram dry weigh 0 o/various mineral elements in pollen and style/rom each genotype. Only 
those elements in which a significant genotype e/Ject or a tissue • genotype interaction was indicated in Table 2 are included 

Element Tissue 
Genotype Minimum differences 

W]9xH55 Ky49xKy27 K64xK55 0h43 H55 5% 1% 

AI Pollen 0.35 a 0.28 0.30 O,7O 0.66 0.26 O.36 
Style 0.fO 0.15 0.15 0.50 O.33 0.f0 0,I 3 

Ca Pollen 8.17 8.67 9.40 9.68 10.08 0.92 1.29 
Style t 5.07 16.50 22.01 23,90 19.19 0.83 1.16 

Fe Pollen 0.4t O. 51 O. 35 0.60 O. 55 O. 08 O. 12 
Style 0.46 O. 54 O.6O O.93 O.68 0.O9 O. 13 

/s Pollen 93.29 117.65 93.80 100.98 119.71 7.18 10.03 
Style 313,06 289.68 278.29 335.43 327.54 24.18 33.77 

Mg Pollen 10.00 15.17 10.60 10.65 11.49 
Style 23.94 21.13 22.84 24.06 23.19 1.47 2.05 

JVIn Pollen 0.2t 0.26 0.25 0, 26 0.21 
Style 0.22 0.t 8 0,21 0.23 0.22 0.01 0.02 

_P Pollen 61.94 68,64 62, 20 69,60 85.47 
Style 50.89 49.91 55.20 53.37 51.64 

s Each value represents the mean of 4 measurements. 

d i f ferences  were no t  cons i s t en t ly  assoc ia ted  wi th  the  
he t e rozygos i t y  level  of the  genotypes .  However ,  for 
some e lements ,  the  inb red  lines h a d  a h igher  con ten t  
as a g roup  t h a n  the  single cross hyb r id s .  The  signi-  
f icance of the  t issue • g e n o t y p e  in t e rac t ions  indi-  
ca t ed  tha t ,  cons ider ing  a n u m b e r  of genotypes ,  the  
con ten t  of the  pol len would  not  ref lect  the  con ten t  
of the  s ty le .  The  e lement ,  Ca, showed the  la rges t  
i n t e r ac t ion  (F  = 73.44, Tab le  2) and  will  be used  as 
an example .  The difference (style con ten t -po l l en  
conten t )  was 6.90 for W[9xH55  and  14.22 for 0h43. 

Ash  weight o / t i ssue:  The con ten t  of m a n y  e lements  
in the  pol len and  s ty le  were inf luenced  b y  the  geno- 
t y p e s  (Table 4). In  general ,  the  geno typ ic  inf luence 
was p resen t  b o t h  in t i le  pol len and  s ty le  or was no t  
p resen t  in e i ther  the  pol len or s ty le  as in Cu, Na,  and  

Table 4. Content (micrograms~gram ash weighO of various 
mineral elements in the pollen and style. F values associated 
with the tissue main effect and the tissue • genotype inter- 

action are included 

Ele- 2Pollen Style ment 

_~ value 

Tissue main Tissue • geno- 
effect type interaction 

A1 13.83 a 4.76 b 83.09 c 1.o7 
Ca 288.39 b 390.26 b 467.78 e 29.89 e 
Cu 6.43 6.54 o.o2 0.68 
Fe t5.06 b t2.84 b 26.54 e 8.74 e 
K 3287.58 b 6235.78 1771.07 e 6.76 e 
Mg 370.27 b 466.59 b 33.78 e 5.49 e 
M n  7.48 a 4.22 b 152.01e 5.54 e 
Na 185.55 220.41 2.56 1.65 
P 21 76.65 f059.23 b 182.82 e 0.75 
Zn 58.95 22.12 51.74 c t,39 

a,b Significant differences (F value) at the 5 and 1% level 
respectively between genotype means that were averaged to 
obtain this value. Each value represents the mean of 20 meas- 
urements. 

e F value significant at the 1% level. 

Zn.  However ,  wi th  K and  P,  a geno typ ic  inf luence 
was p resen t  in e i ther  the  pollen or s ty le  bu t  no t  bo th .  

As shown b y  the  F va lues  assoc ia ted  wi th  the  
t issue ma in  effect ,  s igni f icant  differences be tween  
pol len and  s ty le  were o b t a i n e d  for all  e lements  excep t  
Cu and  N a  (Table 4). Differences be tween  the  pol len 
and  s ty le  were no t  large wi th  A l  showing the  la rges t  
difference in t e rms  of percentage .  In  this  case, the  
pol len  h a d  29t % more  A l  t h a n  the  s tyle .  

The  t issue • g e n o t y p e  in t e rac t ions  i nd i ca t ed  t h a t  
for  Ca, Fe,  K ,  Mg,  and  M n ,  the  g e n o t y p e  a l t e r ed  the  
m a g n i t u d e  of the  differences be tween  the pol len and  
s ty le  (Table 4). 

The  con ten t  of each geno type  for those  e lements  
which showed e i ther  a s igni f icant  g e n o t y p e  effect or 
a t issue • geno type  in t e r ac t ion  is p re sen ted  in 
Table  5. R e l a t i v e l y  large differences be tween  the  
pol len  and  s ty le  as a resu l t  of the  geno types  were 
found.  In  general ,  these  differences were not  con- 
s i s t en t ly  assoc ia ted  wi th  the  he t e rozygos i t y  level  of 
the  genotypes .  However ,  some excep t ions  d id  occur.  
The  s ignif icance of the  t issue • g e n o t y p e  in t e rac t ions  
i n d i c a t e d  tha t ,  cons ider ing a n u m b e r  of geno types ,  
the  con ten t  of the  pol len would  not  ref lect  the  con t en t  
of the  s ty le .  The  e lement ,  Ca, showed the  la rges t  
i n t e r ac t ion  (F  = 29.89, Tab le  4). The difference 
(s tyle  con ten t -po l l en  content )  was 30.77 for W/9xH55  
and  t64.64 for  0h43. 

Discuss ion  

The  resul t s  of th is  s t u d y  i n d i c a t e d  t h a t  the  geno- 
t y p e  inf luenced the  ash pe rcen tage  of maize  pollen.  
The range  in ash pe rcen tage  r e p o r t e d  for maize  pollen 
was f rom 2.55 (Todd  and  Bre the r i c k  1942) to 4.90 
(Nielsen et al. 1955). On ly  one r e p o r t  ind ica tes  geno-  
t y p i c  differences.  Ander son  and  K u l p  (t 922) r e p o r t e d  
t h a t  the  ash pe rcen tage  of ye l low dent ,  whi te  f l int  
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Table 5. Conlenl (micrograms~grams ash weight) o/various mineral elements in pollen and slyle /rom each genotype. Only 
those elements in which a significant genotype e//ect or a tissue • genotype interaction was indicated in Table 4 are included 

Genotype Minimum difference 
Element Tissue 

W/9xH55 Ky49xKy27 K64xK55 0h43 H55 5% 1 o.., / o  

A l Pollen 12.04 a 9.33 I o.86 19.15 17.96 7.23 
Style 2.07 3.27 3.32 9.84 6.22 1.98 2.77 

C~, ]kfllen 280.22 295.66 333.24 263.19 269.62 30.91 43.16 
Style 310.99 358.57 487.38 427.83 366.64 55.21 77.1o 

l:e Pollen 14.08 17.5~ 12.58 16.56 14.58 22.55 3,56 
Style 9.51 11.77 13.37 16.60 12.96 2.00 2,8O 

1~" Pollen 3 1 9 3 . 7 1  40o7.15 33t9.17 2 7 3 9 . 4 1  3 1 7 8 . 4 7  224.24 313.14 
Style ~4~o.73 6296.13 6162.56 6o03.26 6256.24 

21Ig Pollen 346.61 517.69 377.66 293.11 316.3{) 121.48 169,64 
Style 493.98 459.4o 5o5.97 430.59 442.99 28.95 40,43 

2/4n :Pollen 7.16 8.84 8.67 7.05 5.69 1.99 
Style 4.48 3.74 4.53 4.16 4.2o 0.14 o. 2O 

1' Style 1048.9o 1084.87 1221.33 954.65 986.4O 109.55 152.98 

~t ILach value represents the mean of 4 ineasurements. 

and popcorn was 3.46, 3.83, and 3.13 respectively. 
Presumably the varieties were open-pollinated so 
that  no differences in heterozygosity levels were pres- 
ent. Therefore, the differences were the result of 
genetic factors which may or may not be related to 
the starch endosperm types represented in the 
study. In the study reported here, the five genotypes 
were all of the dent type but differed in heterozygo- 
sity level. The results indicated that differences in 
ash percentage were obtained between but not within 
heterozygosity levels. Apparently, a major factor in 
the difference was the heterozygosity level rather 
than genetic factors. The environmental conditions 
under which the pollen source is grown is another 
factor which could conceivable alter the ash percent- 
age of pollen. Nielsen el al. (1955) collected pollen in 
each of two successive years and reported an ash per- 
centage of 4.90 for each year. They did not indicate 
if the same genotype was used in each year. However, 
if this is assumed, environment in the fornl of years 
apparently has little or no influence on the ash per- 
centage of the pollen. 

In comparison with pollen, the genotypie influence 
on the ash percentage of style followed a somewhat 
different pattern. The results of this study indicated 
that  as in pollen, both inbred lines as a group had 
a higher ash percentage than the single cross hybrids 
as a group. However, significant differences were 
present within the two groups. This suggests that  
not only heterozygosity level but genetic factors are 
involved in influencing the ash percentage of the 
style. 

The level of mineral elements in pollen vary widely 
depending on the species (Todd and Bretherick 1942). 
In this study, the content of the various elements 
compare quite closely to those reported for maize 
pollen by other workers (Anderson and Kulp 1922; 
Knight et al. t973; Nielsen et al. 1955; Todd and Bre- 

therick 1942). No studies are available making direct 
comparisons among genotypes within a species. The 
results of this study indicated that  for nlost elements, 
the genotypic influence is independent of the hetero- 
zygosity level of the genotypes. One report suggested 
that  tlle environmental conditions under which the 
pollen source is grown may influence the mineral 
content of the pollen. Nielsen et al. (t955) reported 
that the P content was 0.58% ash weight in 1953 
and 0.75}/o ash weight in 1954. No indication was 
given whether this difference was significant or the 
same genotype was sampled each year. If both are 
assumed, then apparently, year differences will alter 
the content of some elements. 

Only one report concerning the mineral content of 
maize style is available. Knight et al. (1973) reported 
the Ca, K,  Mg, P, and S content of style collected 
from one genotype and in general, their values cor- 
respond closely to those presented in this paper. In 
the study reported here, no consistent relationship 
between tile heterozygosity level of the genotypes 
and their mineral content was found indicating that  
genetic factors were involved. 

The role of mineral elements in maize pollen and 
style is essentially unknown at the present time. I n  
vitro germination studies (Pfahler 1968, 1970, 1971) 
with maize pollen have indicated that  the level of 
Ca and B required in the artificial medium to produce 
maximum germination and pollen tube growth varies 
considerably depending on the genotype of tile pollen 
or pollen source. This suggests that  the content of 
some elements in the pollen may be associated with 
tile level of the same elements in tile germination 
medium required to produce maximum germination 
and pollen tube growth. The conditions present in 
the in vitro germination medium probably are related 
to those in the style. Therefore the reported differ- 
ences in fertilization ability resulting from the pollen 
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source (Pfahler 1965, 1967) and style (Pfahler t967) 
may  be related to the minera l  con ten t  of the pollen 
and  style. The complex relat ionships  between geno- 
type,  minera l  content ,  i n  vitro germina t ion  charac- 
terist ics and  fer t i l izat ion abi l i ty  require fur ther  s tudy,  
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