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Water, Nitrogen and Mineral Losses Caused by
Different Weed Species in Rainfed Wheat
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ABSTRACT

Studies on water, nitrogen and
minera! losses caused by weeds in rainfed
wheat were carried out at the National
Agricultural Research Centre (NARC),

Islamabad (Pakistan}. Among the weed
species included in this study, carthamus
(Carthamus oxyvacantha Bieb.) was found
to contain the highest percent moisture.
Canarygrass (Phalaris minor Retz),
although low in density, caused the hig-
hest nitrogen loss. Percent nitrogen con-
tent of carthamus was the highest, follo-
wed by sunspurge (Euphorbia helioscopia
L), fumitory (Fumaria indica L.), canary-
grass and scaret pimpernel (Anagallis
argensis L.). respectively. Weed species
showeda similar trend in terms of mineral
matter accumulation,

INTRODUCTION

The chief environmental factors in
plant competition are water, light and mi-
neral nutrients (Crafts and Robbins,
1973). According to King (1966). weeds
accumulate more NPK, Ca and Mg than
the crop plants. Based on their preferen-
ces for nutrients Singh and Singh (1939)
recognised three groups viz., thuse weeds
which are high in nitrogen (including
cight members of the Leguminosae);
weeds which are high in calcium (espe-

*National Agricultural Research Centre,
Islaniabad (Pakistan).

46

cially members of the Euphorbiaceae and
Compositae) and weeds which are highin
potassium (the genera Amaranthus, Cleo-
me, Chenopodium and Portulaca). There
are reports that weeds reduce yields of dry
land wheat. Sorghum hatepenseand Xan-
thium pennsylvanicunt have been known
to cause yield reduction in soybean by
competing for soil moisture, nutricntsand
light (Mc Whorter & Hartwing, 1972).
At low fertility levels, both weed and
crop growth may be limited but higher fer-
tilization may stimulate weed growih mo-
re than the crop plants resultingin increa-
sed crop losses (Zimdahl, 1980). Besides,
weed growth population diversity hasalso
been found to increase with added rates of
nutrients {Banks e? al, 1976). This is be-
cause of the fact that most of the weedsare
more efficient than the crop plants in
accumulating considerable amount of the
nutrients which resultsin a competitionin
favourof weeds and against the crop. Ina
study, weeds extracted {from the soil) twi-
ce as much nitrogen, 25% morc potassium
and twice as much calcium as the crup
plants {Friesen and Korwar, 1983),

Fertility status of thesoilhasa bearing
on the character of the weed flora. Ade-
quately fertilized areas have been noticed
to have a preponderance of annual weeds
whereas the perennials seem to survive in
areas where one or the other of the mine-
ral elements is deficient. The density of
weedsis usually more in areas where ade-
guate nitrogen is available and according
to Anderson {(1983) nitrogen is the first
nutrient to become scarce as a result of
crop-weed competition: nitrogen  defi



ciencies being most frequently encounte-
red in agriculture and vmamental horti-
culture {Ting 1982). In astudy, Singh atel.
{1976) found no effect of nitrogen on
broad-leaved weed population in rainfed
wheat.

Water is one of the most critical fac-
tors of crop production which determines
the cropyieldas well asthe extent and the
character of natural vegetation. On the
other hand, weed flora composition is
usually an index of the available moisture
conditions. Moisture conditions also
greatly affect the crop-weed competition
particularly in low rainfall arcas or tropi-
cal arcas whete there is a distinct dry sea-
son, In such environments, a more effi-
cient water utilization by weeds compared
to the crop would result in faster weed
growth and greater competitive power. In
an cxperiment, Barrett ct. al. (1977) sho-
wed that two Chenopodium album plants
used as much water as one com plant. Si-
milarly, it associated weeds utilized more
waterthan the crop, thelimited amount of
water in the soil would benefit the weeds
more than the crop (Mercade, 1979).
Echinochloa crusgalli, Xanthium penn-
svivanicum and Digitaria sanguinalisha-
ve the ability to produce vigorous growth
and become seriously competitive when
adequate soil moisture is available. In se-
mi-arid and arid environment, Kochia
scoparia, Satsola kali, Solanum rostratum
and Schedonnardus paniculaius become
more troublesome {Wiese and Vandiver,
1970).

The objective of this study was to de-
termine the capabilities of some impor-
tant weeds of rainfed wheat to accumulate
water, nitrogen and mineral matter.

MATERIALS AND METHODS
These studies were carried out at Na-

tional Agricultural Research Centre, Isla-
mabad. For this purpose, an area of two
acres of ‘Pak-81’ rainfed wheat was selec-
ted from where random sampling wasdo-
ne to determine weed density, water, nit-
rogen and mineral accumulation of five

weeds namely Carthamus oyacantha,

Phalarisminor, Anagallisarvensis, Fuma-
ria indica and Euphorbia helioscopia.

To record weed density, 8 quadrates
of one square meter each were taken ran-
domly from where counts were made. To
determine water, nitrogen and mineral
uptake, 20 plants of each weedspecieswe-
re collected randomly 195 days after
crop planting.

Only the plant shoots were used for
analysis. The N. and Mineral analysis
were done on bulked sample of the plants.
The density of wheat was 25 plants per
meter square. Further work is being car-
rid out in which the crop and weed
analysis at different growth stagesis being
done simultaneously.

The growth stage, and average height of

each weed species are given in Table 1.

Table 1. Growth stage and heightof weeds.

Weeds Stage Height (cm)
Phalaris minor Boot 96
Carthamus
oxyacantha Rosette/bolting 33
Euphorbia
helioscopia Flowering/sced 36

Anagallis arvensis Flowering/sced 29
Fumaria indica  Flowering/seed 59

The collected weed plants were was-
hed, dried on biotting paper weighed and
then oven dried. After recording the dry
weight, the samples were ground and pas-
sed through 20mm mesh for further deter-
mination. Nitrogen contents were deter-

47



mined by Kjeldahl's (1955) method. For
mineral matter determination plants were

ashedat 500°C and moisture was obtained

by drying the samples in the oven as des-

cribed by Allen et.al. (1974). In case of all

the determinations, the recorded data we-

re computed to losses caused per hectare

according to the following formulae.

Moisture (%) =
Loss in weight on drying {g) x 100
Initiai sample weight (g)

Total moisture uptake/ha =

Moisture content x Weed biomass/ha

100
Nitrogen content % =
14 00672 mi of trtrant-ml of tritrantx N of
for sample for blank  acid

Wt of sample (gms) x 10

Scarlet pimpernel

Total nitrogen uptake/ha =

Nitrogen content x weed biomass/ha
T 100

Mineral content % =

Ash weight (g)

x 100
Oven dry weight

Total mineral uptake/ha =
Mineral content x Weed biomass/ha
100

RESULTS AND DISCUSSION

Weed Density and Biomass

1t was observed that A. arvensis was
the weed species found in highest density.
It was followed by P. minor. On the other
hand, E. helioscopia was recorded in lo-
west number (Fig. 1).

Fig. 1. Density/ha ot different weeds



Although the highest weed density
was recorded in terms of A. arensis but
the highest biomass was shown by P. mi-
nor. Similarly, F. indica although less in
number, produced higher biomass than A.
urvensis (Table 2). This indicates the mag-
nitude of water and nutrient losses caused
by different weeds; which is required to
build the biomass. As far as the nutrient
and moisture losses are concerned, total
biomass is more important than the num-
ber: unless a particular weed species is
absorbing a particuiar nutrient more than
the others or is allelopathic in nature.
Weed control measuresshouldbe planned
keeping in view such factors.

Table 2. Fresh weight and dry weight of
five weeds of wheat.

Weeds Fresh wt Dry unt

(Kg/hay (Kg/ha)
Phalaris minor 6102.0 14580
Carthamus oxvacantha 1500 323
Euphorbia helioscopia 161.2 16.6
Anagallis arvensis 11724 3182
Fumaria indica 13910 3510

Water Losses

At the time of harvesting of weed
plants, Carthamus was found to contain
79 8% moisturc. Other weeds such as E.
fielioscopia. P. minor and F. indica sho-
wed a moisture percentage of 89.7; 76.1
and 74.8 respectively. The lowest moistu-
re content (72.9%) wasrecorded in case of
A. greensis (Table 3). These observations
on moisture contents are important as
far as crop stage is concerned. The obser-
vations on moisture contents were recot-
ded at a time when the wheat crop was
at milk stage; a stage which is most sensi-
tive to soil moisture regimes. To deprive

the wheat crop of moisture at this stage
can affect the crop yicld.

Total water gathered by weed planis
at the time of observation was found to be
1644.7 kg/ha. This figure indicates a loss
of moisture particularly under rainfed
conditions where the crop plants are
usvally suffering from maisture stress. 1t
indicatesonlythe water storedby weedsat
that time, whereas huge amount of water
would have already been wasted through
transpiration or utilized by weeds in their
metabolic process. Under such conditi-
ons, cfficient weed control can ensure a
moisture stress free crop, leading to much
higher yields.

Amongthe weed species, P. minot po
pulations took away the highest quantty
of water which is about five times higher
than F indica and A arvensis, weeds
which ranked second and third in this re-
spect (Fig2). Least amount of water was
taken by Carthamus and E. heloscopiapo-
pulations due to low density {(Fig. 2) in the
formerandlowerbiomass in thelatercase.
In other words, it is thebiomass which ser-
ves as an important criterion for a species
to be categorised for its nuisance value.

Nitrogen Losses

The highest percent nitrogen content
was found in Carthamus, followed by E.
helioscopia and F. indica. As in case of wa-
ter content, A. arvensis was again foundto
be the lowest in nitrogen uptake. (Table 3)

A total of 41.5 kg/ha of N was absor-
ved by five weeds investigated in this stu-
dy. Out of this, more than 65% was shared
by P. minor populations only. The remai-
ning 35% mainly composed of F. indica
(19%) and A. arvensis {11.57%). E. helios-
copia contributed 1.20% only to the total
nitrogen loss of 41.5 kg/ha (Fig. 2).
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Table 3 Water. nirogen and mmeral up take by ive woeeds of wheal,

WELEDS CONTEMTS (%) TOTAL LP TAKE (KG/HA)
Water Nitrogen Minerals  Water Nitrogen  Mincerals
Phalaris minor 76.1 19 9.4 1109.5 27 1372
Carthamus oxvacantia 798 38 15.3 250 12 30
Fuphorbra helioscopia 837 2.9 10.8 149 03 18
Anapallts arvensis 729 1.5 H5 2320 1H 264
Fumaria indica 748 23 as 262.5 74 332
Tutal 1bdd 7 415 2041

Milrogen

Sunspurge

[l ih)

Carthaniuy

Canary gyss
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Fig. 2. Water, nitrogen and mineral
uptake (kg/ha) by the weeds



The main reason for P. minarto be the
major uscer is the high biomass praduced
by this species although the nitrogen con-
tent percent was much less than Cartha-
mus. On the other hand. Cart/ranius and
Euphorbia, in spite of having high nitro-
gen content, took awaythe lowest amount
of nitrogen per hectare. Thisis because of
the lower densities of these speaies during
this investigation. A. arwensis. a species
found to be lowest in nitrogen percent
content, also gathered a substantial quan-
tity of nitrogen and ranked thirdin thisre-
gard.

[t can be concluded from this that a
species which can accumulate higher
guantities of a nutrient in a particular pe-
rind ol time is harmful even in Jower den-
sitics. Onthe other hand. higher densities
of another specics absorbing lower quan-
tities of the same nutrient should be
considered as dangerous.

Mineral LLosses

Mineral content as well astotal mine-
ral accumulation followed the same trend
as in case of nitrogen (Fig. 2). This isalso
directly correlated to weed biomass. As
such, species tending to accumulate hig-
her biomass per unit area through indivi-
dual size or higher population, should
aiways be the target of weed control mea-
sures. At the same tume, some species
which have special preferencesfora parti-
cular micro-nutrient can disturb the nut-
ricnt balance in the soil und ultimately the
crop vields. Likewise, weedspecieshaving
allelopathic effects should not be ignored
while preparing any weed management
scheme.

A given parcel of land can produce a
limited amount of vegetation in the form
of biomass. Qur aim should beto have ma-
ximum vegetation in the form of crop,
Weeds are but plants, having the same

nutrient and water requiremcents as the
crop. The nutrients taken up by the weeds
increase the cost of production. A point
requiring greatemphasis is the knowledge
of the losses caused by individual weeds.
This can help in programming control
measurcs most appropriate for a particu-
lar area.

REFERENCES

Allen, S.E., Grimshaw, H.M., Parkinson,
j.A and Quarmby, C. 1974. Chemical
Analysis of Ecological Materials.
Black Well Scicntific Publications.
Oxtord. pp. 565.

Anderson, W.P, 1983. Weed Science Prin-
ciples. West PublisHing Company St
Paul, New York, Los Angeles. pp.655.

Banks, P.A., Santelmann, P.W.and Tucker,
B.B 1976. Influence of long-term soil
fertility treatments on weedspeciesin
winter wheat. Agron. |. 68:825-827.

Barrett. M., Peters, R A and Ashley, R.A.
1977, Comparative water usage by
com, lambsquarters (Chenopodium
album .)and fall panicum (Panicum
dichotomiftorum Michx\) as a factor
in competition. Abstracts-Mecting of
the Weed Science Society of America.
Feb. 7-1G.pp. 75.

Crafts, A.S.and Robbins, W.W. 1973. Weed
Control. Ta Ta McGraw-Hill, New
Delhi. pp. 660.

Friesen, G.1. and Korwar, G.K. 1983 A
decade of weed research in the Indo-
Canadian dryland project. Weed
Research, 23:365-371.

King. LJ). 1966, Weeds of the World,
Riology and Control. Wiley Eastem
Private Ltd., Ncw Delhi. pp. 526.

Kjeidahl. 1955, Association of official
Agricultural  Chemists.  Official
Methods of analysis of the Associa-
tion of Official Agricultural Chemists,

51



8th ed. Washington A0 AC.

Mc Whorter. €4 and Hantwing EE.
1972, Competition of johnsongrass
and cockicbur with six soyabean
vaneties. Weed Science. 20: 56-59,

Mercado. B.I 1979, Introduction to weed
science. SEARCA, College. Laguna,
Philippincs. pp 292

Singh, B.N. and Singh, L..B. 1939. Relative
absorption of nutrients by weeds of
arable land Soil Sci. 47:227.235
{cited in king 1966).

Singh, RA. Singh, OP. and Singh M.
1976. Effect of soil compaction and

nitrogen placement on weed popula;
tion, yiecidand moisture use pattemo:
rainfed wheat. Plant and Soil. 44:87
96.

Ting. 1.P. 1982, Plant Physiology. Addi
son-Wesley  Publishing Company
pp. 642

Wiese, AF. and Vandiver C.W. 1970. Soi
moisture effects on competitive abi
Jity of weeds. Weed Sci. 18:518-519.

Zimdahl, R.L.. 1980. Weed-crop competi
tion. A review. IPPC. Oregon Stat
University. pp. 196



