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The great nutrient value of weeds in respect to nitrogen is known 
from chemical and physiological investigations of some species (K o rsm o , 
1930, M o r it a , 1936, B a u e r , 1938, O l so n  and W h it h e a d , 1940, Sc h r o p p , 
1943, etc.), but I can find no data on the production of an entire weed- 
association. I have therefore determined the K jeld a h l  nitrogen of a 
weed society in the garden of our Institute and expressed it as protein.

The area surveyed had been an ornamental park before the war 
and was dug up during the war years and made into a kitchen garden. 
Cabbage had been planted there in the year otf our study (1947). In the 
meantime, because of the construction of the locks in the Sió canal, the 
water-level of Lake Balaton rose to an unusual height, so that, partly 
because of sub-soil water, partly because the shore was flooded, the 
kitchen garden was abandoned. In August the waters of the lake 
returned to normal level, the kitchen garden also dried out, but in the 
meantime most of the vegetables had died, or were so stunted that it 
was no longjer worth while bothering with them. By the middle of 
September a weed plant society had formed on thiis area, composed as 
shown in T a b 1 e I.

According to the data in T a b l e  I. this society belongs to 
Echinochloa crus galli-assn, in the Polygono-Chenopodion group. Its 
name is: Panico-Chenopodietum, consoc. Digitaria sanguinalis-Setaria 
glauca assn. (Digitarieto-Setarietum).

The survey given in T a b l e  I. cannot be used for production- 
biological investigation. I therefore employed a simple but accurate
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T A B L E  I.
D i g i t a r i a  s a n g u i n a l i s - S e i: a r i a g l a u c a a s s n.

1 2 3 4 5 A -D * Fr*

K—Th Digitaria sanguinalis 5 5 5 5 5 5 5
K—Th Setaria verticillata 2 2 — — 2 2 3
K—Th S. glauca 2 2—3 3 2 2—5 2—3 5
Cp—G Poa angustifolia — — — i — i 1
K—Th P. annua — — — i — 1 1
K—Th Polygonum lapathifolium — — —' i 1 ' 1
K—Th P. aviculare 1—2 1 2 2 1 1—2 5
Eua—Th Chenopodium glaucum — 1 — — — 1 i
K—Th Ch. album 2 1 1 1 1 1—(2) 5
Adv—Th Amaranthus retroflexus — 1 1—2 1 1 1 4
Adv—Th A. adscendens i 1 1 1—2 1 1 5
K—Th Portulaca oleracea i — • 1 — — 1 2
Eu—H Ranunculus sardous 1—2 1 — 1 — 1 3
Adv—TH Brassica oleracea 3 3 .2—5 2 2 2 - 5 5
Eua—Th Médicago lupulina — i — — 1 1 2
Eua—TH Melilotus officinalis — i — i 1 1 3
Eua—H Trifolium repens — 2 — . i — 1—2 2
Eua—H T. pratense i i 1—2 2 1—2 1—2 5
Eua—H Lotus corniculatus — — — i — i i
Eu—Th Mercuriali® annua — i — — — 1 i
Adv—TH Daucus carota (hort.) i — — — 1 1 2
K—Th Anagallis arvemsis — i 1 i — 1 3
K—H Calystegia sepium i ■ — 1 i — 1 3
K—H Verbena officinalis i i 1 i 1 1 5
Eua—H Lycopus europaeus i — — — — 1 1
K—Th Solanum nigrum i i 2 i 2 1—2 5
Adv—Th Nicotiana longiflora 1—2 — — — — 1—2 1
Adv—Th Petunia hybrida 1 — 2 — — 1—2 2
Ke—TH Verbascum phlomoides — i — — — 1 i
M—Th Kickxia elatine — _ 1 i — 1 2
Eua—H Iinaria vulgaris — — 1 — — 1 1
Eua—H Plantago lanceolata 1 i 1 1—2 1 1 5
Eua—H P. major 1 i 1—2 1—2 1 1—(2) 5
Adv—Th Erigeron canadense 1 i i 1 1 1- 5
Eua—Th Bidens tripartita — i — — — 1 1
Adv—Th Galinsoga parviflora 2 i 2 1 2 1—2 5
Eua—TH Matricaria inodora — — — 1 — 1 1
Eua—Th Senecio vulgaris — i — — 1 1 2
Eua—G Cirsium arvense — — — — 1 1 i
Eua—TH Cichorium intybus — i — — — 1 i
Eua—H Taraxacum officinale 1—2 2 i 1 1 1—2 5
Eua—Th Somchus oleraceus > — i 1 — 1 5
M—Th Crepis setosa — 1 — — — 11 1

* A—D =  abundantia—dominantia, Fr = frequentia according to Braun—
Blanquet 1928.
Biológia XVIII. 25
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m ethod for determ ining the production: I m ow ed 5 d ifferen t squares 
o f 1 m eter each, separated the plants according to species, and established  
their fresh w eight and dry content. T he results are tabulated ( T a b l e  II).

TABLE II.

Product of 1 m2 of Digitarieto—Setarietum. (Average of 5X1 m2).

Fresh weight D r y  matter D r y  c o n t e n t  % in 1 m2
- S g % fresh dry

Digátaria sanguinalis 2140+164 523.6 24.4 51.5 56.9
Setaria glauca 414+35 118.5 28.6 10.01 12.9
Brassica oleracea 1069±192 122.0 11.4 25.7 15.2
Solanum nigrum 71 ±23 18.7 26.1 1.73 2.1
Galinsoga parviflora 59 +  17 15.6 26.5 1.42 1.69
Taraxacum officinale 89+11 21.1 23.6 2.1(7 2.29
Fragments 145 +  25 62.0 4.27 3.51 6.76
Setaria verticillata 6.5 2.5 38.5 0.15 0.27
Polygonum aviculare 5.4 1.5 27.8 0.15 0.16
Chenopodium album 30.6 9.3 30.4 0.73 1.01
Amaranthus retroflexus 10.1 3.0 29.7 0.26 0.32
A. adscendens 18.1 3.6 19.9 0.44 0.39
Portulaca oleracea 5.5 0.4 7.3 0.13 0.04
Ranunculus sardous 2.1 0.4 19.1 0.05 0.04
Trifolium pratense 5.0 0.8 26.6 0.07 0.08
Daucus carota (cult) 7.9 1.6 20.2 0.19 0.16
Calystegia sepium 1.8 0.3 16.7 0.04 0.03
Verbena officinalis 1.3 0.3 23.1 0.03 0.05
Petunia hybrida 20.6 4.5 17.3 0.49 0.49
Linaria vulgaris 1.1 0.2 18.2 0.02 0.02
Plantago lanceolata 12.3 2.0 16.5 0.29 0.28
P. major 38.5 7.8 20.3 0.93 0.84

Total: 4154.3 919.7 22.13 100 100

The most interesting result of these measurements from the stand
point of production-biology was what a small role,* outside of a few 
dominant species, was played by the many species found there. 
6 dominant species gave the principal mass of the production, an 
average of 96.05 % ; the other 15 (71.5% of the species) accounted for 
only 3.95% of the production, which we can consider as negligible.

In F i g u r e  1. we see the frequency curve of the more important 
species (Du Rietz, 1932). These show that the minimiareal for this 
society is a 2X2 m square, but it can also be seen that the 6 above- 
mentioned, quantitatively the most important, are already frequent in
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tlie 1 m2 square (Fr. >75 %). It would be technically difficult to mow a 
smaller area, and it is not worthwhile taking a larger one as unit, 
because of the small range and high, frequency values of the dominant 
plants. Because of these considerations I worked with a i m  square.

The chemical investigations were made by the following method; 
Samples of the plants from the square under survey were put into a 
drying glass and killed by a temperature of 120° C maintained for 1

Fi g .  1. Frequency-curves of the more important species, i. D ig i ta r ia  s a n g u in a lia .  
2. B r a s s ic a  o le r a c e a , 3. S e ta r ia  g la u c a , 4. T a r a x a c u m  o f f i c i n a le , 5. S o la n u m  n ig r u m ,  

6. G a lin a o g a  p a r o i f lo r a ,  7. A m a r a n th u s  a d s c e n d e n s , 8. V e r b e n a  o f f i c in a l i s .

hour. They were then dried at 80—100° to constant weight, to establish 
their dry content. The dry sample, ground to powder, was put in a 
paper capsule and into an exsiccator filled with CaCT until the time of 
the analysis. The total nitrogen was determined after the Kjeldahl 
method in a Parnass—Wagner apparatus by semi-micro method. 
T a b l e  III. contains the results.
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TABLE III.

N itro g en  p roduct o f w eeds and o f the D ig i ta r ie to - S e ta r ie tu m .

Dry content N %  in dry 
matter

rag N in 1 g 
fresh matter

gN in 1 m2 
(average)

g protein 
in 1 m2

protein %

in 1 m2

D ig ita lia  sa n g u in a lis 22.98+1.9 1.80+0.2 4.122+0.8 8.822 55.13 49.40
Setaria  g lau ca 26.26+1.3 1.85+0.1 4.858 ±0.5 2.014 12.58 10.50
B rassica  o leracea 11.67± 1.6 4.32+0.1 5.04i±0.3 5.390 33.68 29.55
S olan u m  n igrum 21.66 +  1.0 2.73+0.8 5.913+0.3 0.423 2,64 2.32
G a lin so g a  p a rv iflo ra 25.19+1.9 2.65 ±0.1 6.624+0.6 0.390 2.43 2.1,5
T a ra x a cu m  o ff ic in a le 13.09+1.6 3.37+0.7 4.411 ±0.3 0,395 2.46 2.28
S etaria  vertic illa ta 35.89 1.99 7.142 0.046 0.26 0.24
P o ly g o n u m  avicula re 27.40 2.36 6.466 0.034 0.21 0.18
C h en op od iu m  album 26.86 2.89 7.762 0.232 1.45 1.27
A m aran th u s retro flexu s 27.91 2.75 7.675 0.077 0.48 0.42
A. adseendens 21.38 2.28 4.874 0.088 0.55 0.48
P o rtu la ca  o leracea 8.44 2.51 1.949 0.010 0.06 0.05
R a n u n cu lu s sardous 18.23 2.95 5.377 0.011 0.06 0.05
T rifo liu m  pratense 24.78 3.67 9.094 0.027 0.16 0.14
D a u cu s carota  (hort) 20.20 — — — — —
C a ly steg ia  sep iu m 16.55 3.22 5.329 0.009 005 0.05
V erbena o ff ic in a lis 22.40 3.18 7.123 0.009 0.05 0.05
P etu n ia  h y b r id a 12.08 2.75 3.322 0.068 0.42 0.36
L inaria  v u lgaris 20.05 2.39 4.787 0.005 0.03 0.05
P la n ta g o  lan ceo la  ta 14.66 2.93 4.295 0.052 0.32 0.28
P. m ajor 16.14 2.79 4.303 0.175 1.08 0.95

T otal: 18.275 114.112 100.00

From T a b l e  III. it appears that our observations as to fresh 
weight and dry content are valid here too. A great part (89.45%) of 
the protein product comes from the three dominant species ( D ig i ta r ia ,  
S e ta r ia  g la u c a , B ra s s ic a ) . If we add to these as in T a b l e  II. the 
T a r a x a c u m , S o la n u m  n ig ru m  and G a lin s o g a , we see the production to 
be 96.18%, while the others (70% of the species) produce only 3.82%.

S u m m i n g  up:  On 1 m2 the D ig i ta r ie to - S e ta r ie tu m  g la u c a e  
produce an average of 4154.3 g fresh weight of vegetable matter, which 
comes to 917.7 g dry matter (22%). This produces 114.12 g protein 
(18.28 g N). 6 dominant species ( D ig i ta r ia ,  S e ta r ia  g la u c a , B ra s s ic a ,  
T a r a x a c u m  o f f ic in a le ,  S o la n u m  n ig r u m , G a lin s o g a  p a r o i f lo r a ) provide 
96% of the production, the rest, 70% of the number of species, take 
only a very small part, 4%, in the production. In larger production- 
biological undertakings this small proportion can either be left out of



P rotein  p rod u ction  o f a  w eed  p la n t so c iety

acoount or corrected by statistical methods. In production biological 
surveys the size of the squares can be established by the usual 
minimiareal method (Du Rietz, 1932.) and this is always! smaller than 
the floristic minimiareal. These observations relate only to weed plant 
societies of appearance and content similar to the one investigated. 
Use of the method in natural plant societies and its perfection, statisti
cal evaluation, etc., are in progress.

Di's. Tihamér Csáky and László Márkus very kindly introduced 
me to the methods of chemical analysis employed, for which I take 
pleasure here in expressing my thanks. Gratitude is also expressed to 
Mrs. J. Thompson Yass for the English translation.
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