
The effect of nitrogen status of ragweed 
plants on certain pollen characteristics 

I n the formulation of ragv~d control regulations, the question arose whether 
t’he growth status of a. phrnt might influenccl such pollen grain charactcristies 
as size, density, and nitrogen content. lt was thought that pollen from ragweed 
plants in marginal nutritional condition growing alon, 0’ the roadside might. differ 
from that produced on plants in cultkatcd fklds. At, one time, it v-as assumc~l 
that pollen size was constant fog a particular plant, sp(&s, hut reports noW 
indicate that such factors as flo~cr position,’ soil moisture,g air tcmgrraturY~.” 
time of pollen shedding, and nutrition’, ’ ilffCTt pollell size. Unfortunately, I’ag- 
weed was nerer included as an espcrimrntal plant in any of these studies. HP- 
garding pollen density, l)urhamZ in 1943 found that, while most trve and grams 
pollens have a density of 1 .O, the density of ragwc‘cd pollen is only 0.5. J JC 
pointed out that the theoretical rxtc) OF fall for ~agwccd pollm of 20 p diameter* 
I\-ould be 0.022 foot per second instead of 0.04 foot per second as prLcxviousl?- 
calculntcd for a dckt,,x- of 1.0. As for the nitrogen content of rag~~(d p01h. 
Moore and Noore in 1930 rqorntcd that, whole pollen contained 4.X per cent 
nitrogen, hut nothing was stated rqa~ding the plant source. This prBcsrrrt stud? 



Iiag\veecl plants (~111LfJ/YJszU cll~lCI,~isiil’0licL) \vcre b vown to maturity in a green- 
11oaso in sand culture supplied with a complctc nutrient solution containing a 
low, medium, or high concentration of nitrogen ( 14, 56, and 224 ppm). l’oll~n 
MYIS collected by hand from each of the three trcatmcnts on srven occasions bc- 
twtren 11ugust 27 and Xeptcmbcr 19. It was placed in vials in a desiccator over 
calcium chloride, and Incasnremcnts were made on the da\- following collection. 
The dcnsit!- or specific gravity- of the pollen WIS dcri\cd in the manner used 1)) 
I)urlIam” froIn the mass per volume relationships. The Inean weight of a single 
grain was obtained by wcighin g 10 mg. of pollen into 10 ml. of Clalberlas’s solu- 
tion and coonting the numhcr of grains in a given \-olnmc \vith a Howard mold 
counting chamber. The 111c;111 diameter of the pollt>II grains from each treatmtnt 
was dctcrIniIIed IIiicroscopicall\-. Both ni~~ans wcrc’ dcrivcd froin 50 replicate 
III(:asUr(‘IIICIlts. The net \olunIc of a single grain was obtained by the formula 
for ~~~lumc of a sphcrc (4/3~ rri) . The data for the scvcn collection dates were 
averaged for each nutritional tmatinrnt, and statistical significance was dctcr- 
mined from Fisher’s Table of t for P = 0.05. Ragweed leaycs were analyzed for 
total nitrogen as eridencc that the plants rcflectc~d the varied nitrogen treatments. 
Ilikcwisr, the pollen was analyzed for total nitrogen on fi~c of the collection dates. 
I)ntn on nitrogen content were again analyzed by the Fisher test. 

Table 1. contains data on the nitrogen content of the ragweed leaves and 
pollen rcsnlting from each nitrogen trcatincnt. Plants grown with 14 ppm r\’ in 
the substrate shoddy symptoms of S dt~ficicne>-. The lra\-es had a nitrogen con- 
tent of 1.75 per cent. X supply- of 56 ppm N produced norInal-looking plants 
with lcavcs colltnilling 3.15 per wilt S. -4 further incrc>asc to ‘224 ppm N in the 
substI.iItc produced c\-cII more Insnriant plants with iI IciIf content of 3.92 per 
cent 5. The pollen froIn the plants grown with the medium nitrogen supply had 
a slightly higher nitrogen content than the pollen from the other treatments 
(3.‘i4 per cent as compared with 3.32 and 3.64) ; in fact, the N content was sig- 
nificantly greater than that of pollen from the 14 ppm treatment. This variation 
in nitrogen composition of the pollen might relate to its allrrgcnicitp and thcre- 
fort bc of interest to those studying allergenic properties. 

Table II prcscnts data rclatin g to the size, v-eight, and specific gravity of 
pollen from the three nitrogen trcatmcnts. The mean diamctcr of the grains 
reprcsentatirc of the medinm and high nitrogen plants was statistically grcatcr 
than that of tlic Iiiti~o#c~Ii-deficient plants (20.82 and 21 .lO p as opposed to 20.15 

s slqpzy F contctt1 (7*) 

f PP”) Lenam I Pollen 

14 1.75 3.32 + 27 
36 3.15 3.74 + 28’ 

““1 3.92 3.64 t .32 

“Significant diRerence from K 14 pp. 



Table 111. .Velocity of frill of pollelz from rng~wd plants grown with 13nriow~ 
concentmtions of nitrogr!,f 

i i 
Al supply Velocity 

(mm) (cm. per second) 

14 0.788 k.074 
56 0.797k.144 

224 0.785 -c.lOl 

,u). The weight of t,he pollen grains from all nitrogen treatments was similar. 
The specific gravity of pollen from the 56 ppm N plants was 0.57, as compared 
with 0.64 and 0.59 for pollen from the low and high K plants, again statistically 
less than that of the deficient plants. Durham reported the probable mean specific 
gravity to be 0.55. A more recent, report b; Harrington7 from the Rlcteorological 
Laboratories at. the ITniversity of Michigan states that the effective density of 
ragweed pollen varies from 1.05 to 1.28, depending upon the humidity. Thcsc 
mcasuremcnts were made with a ncn- instrument, the Beckman air comparison 
pyknometcr. Even if this method proves the more valid one, for the purpose of 
comparing the relative density of trcatcd pollen tht older method is still ap- 
plicable. 

The velocity of fall of pollrn from the three treatments was calculated by 
Dahl’s cspressionS of Stokes’ law : 

y= 
2 gr2 (d, -d,) 

9K -* 
Durham previously rcportcd that the velocity of fall of common ragweed 

pollen was 0.671 cm. per second by calculation and 0.884 cm. per second bs the 
experimental method.!’ In this present esperimcnt, the calculated velocity of 
fall for all the ragweed pollen obtained from plants representing deficient. 
optimum, and luxury supplies of nitrogen was similar, ranging from 0.788 to 
0.797 cm. per second, The differences in diameter offset the change in specific 
gravit,y in the thrcr trcatmcnts. which accounts for the similarity in the rate 
of fall. 

Thus, it can be concluded that the nitrogen status of ragweed plants does 
not influence the rate of fall of pollen grains. Whether pollen comes from 
nitrogen-deficient plants or from those with adequate nitrogen apparently has 
little effect on dispersion. Indications are, however, that the nitrogen status of 
the plant does determine the nitrogen content of the pollen grains, which could 
in turn alter its allergenic properties. 
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