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Mustard and Wheat Fields of District Chakwal, Pakistan
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Abstract: A total of 78 weed species were recorded within gram, lentil, mustard and wheat crops. They were distributed among
29 families, including 2 monocots. The most important families were Asteraceas, Poaceas (11 spp. each), Papilionaceae (7 spp.),
Boraginaceae (6 spp.), Amaranthaceae (5 spp.) and Solanaceae (4 spp.), while the remaining families had less than four species.
There ware 47 wead species in gram fislds, 41 in lentil Tislds, 53 in mustard fields and 59 in wheat fields. Maximum contribution
was made by therophytes (49 spp.) followed by hemicryptophytes (18 spp.) and chamaephytas (10 spp.). One parasitic weed
species was also recorded. Except microphyllous (12 spp.) and mesophyllous (3 spp.), most of the spacies were leptophyllous
and nanophyllous with 26 and 37 speciss, respectively. Leal size of most wesds wars reduced indicating an adaptation to arid
region. A quantitative analysis is required to determine the ecological status of these weeds in various crops Tor their proper

management,
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Introduction

Weeds are natural hazards to the interests and activities of man
{(Mortimer, 1990). These are those plant species which damage the
yielding potential of the land surface or water volume managed by
man (FAQ, 1994). Weeds compete with the crop plants for
nutrients, water and sunlight and cause yisld lossss to a varying
degree depending upon their species and population (Nayyar et al.,
1994).

Due to these facts the removal and control of weeds become of
prime importance in crops. Howsver, without knowing the weeds,
one cannot take steps in the right direction (Ayaz et al, 1995). The
collection and identification of weeds have always been a pre-
requisite Tor any ecological approach mads towards the eradication
and control of wesds. As such floristic composition and
identification of weeds must be worked out (Murad ef al, 1995).
The weed flora of different agricultural crops from various parts
of Pakistan have besn rsported. The wesd Tlora of tobacco Tields
(Hussain et al., 1986), sugar best (Hussain and Rashid, 1986),
cotton (Malik ef af., 1988), turmeric (Rashid et al., 1992), rice and
maize (Subhan et af., 1985; Malik and Hussain, 1990a; Siddiqui et
al, 1992; Afzal et al., 1994), sugar cane (Irshad et al., 1980),
potato (Murad et al., 1995) and wheat (Bokhari et al, 1986;
Hussain ef al., 1988; Shinwari et al, 1990; Ahmad, 1992; Ayaz et
al, 1995; Hussain et al, 1998; Qureshi and Bhatti, 2001} have
besn reported.

Life Torm is primarily determined by heredity selection, it may be
regarded as an adjustment of the vegetative plant body and life
history to the habitat {Dastagir et al., 2000). Leaf spectra
determinss the growth and adaptational bshaviour of speciss.
Vary little work is available on this aspect (Rashid et al, 1988;
Hussain et al, 1985,1987,1993; Ayaz et ai., 1993; Murad et al.,
1995).

However, there is no such information available on the weed flora
of gram, lentil, mustard and whsat fislds from any part of the
district Chakwal, so the present study was undertaken to report
the weed flora from gram, lentil, mustard and wheat fields of the
district Chakwval. Thase findings might be of great help to wesd
ecologists, agronomists and other agriculiure scientists involved
in their management.

Materials and Methods

District Chakwval lies on the main historic route from old Taxila to
Jehlum. It comprises of thres tehsils named: Chakwal, Tala Gang
and Choa Saiden Shah. Of the total 16,52,000 acres area of the
district, 8,20,000 acres is cultivated (Anonymous, 2000).
Twelve sub-localities within three tshsils of the district Chakwval
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namsly: 1. Bhaun, 2. Kalar Kahar, 3. Bochal, 4. Dudyal, 5. Pindi
Gugran, 6. Balkasar, 7. Kot Sarang, 8. Jahtla, 9. Taman, 10.
Puchnand, 11. Dulmyal and 12. Ratucha, where gram, lentil,
mustard and whsat are grown, periodically visited Tor collection of
weeds throughout the growing season. The collected weed plants
were dried and mounted on the herbarium sheets. The weeds
were then identified with the help of available literature {Nasir and
Ali, 1994; Stewart, 1972) and also by comparison with
herbarium specimens in NARC, Islamabad. Weeds were classified
into various life Torms and lsaf size classses Tollowing Hussain
(1989) and Raunkiaer {1934). Biological spectrum was also
determined. The study cowvers a period from October, 99 to April
2000.

Results and Discussion

A total of 78 species were recognized as wseds in gram, lantil,
mustard and wheat Tields of district Chakwal. Among them 66
species, distributed in 26 families, belonged to dicotyledons, while
12 species represented monocotyledons (Table 1).

The families in dwindling order of weed species were Asteraceae,
Poaceas (11 spp. each) Papilionaceae {7 Spp..), Boraginaceae {6
spp..), Amaranthaceae (5 spp.), Solanaceae {4 spp.),
Chenopodiaceae, Caryophyllaceae, Euphorbiaceae and Brassicaceae
{each with 3 spp.). The remaining families had less than 3 species.
The greater number of species in Asteraceae and Poaceae might be
due to the excellent vegetative growth behaviour, fabulous seed
production, efficisnt dispersal mechanism, long lasting dormancy
and spectacular compstitive ability of weed speciss present in
these families.

Fruits of family Asteracea possess different types of pappus
which help in their efficient dispersal. In the same way, members
of family Poaceae produce seeds of extremely small size, which
blow to long distances by wind thus causing an esnormous
increass in their population growth. Holm et af. {(1977) reported
Poaceae and Astsraceas as familiss having maximum number of
weed species i.e., 44 and 32, respectively.

In all, 47 weed species were recorded from gram fields. Of them,
Asphodelus tenuifolius Cavan., Carthamus oxycantha M.B.,
Convolvulus arvensis L., Digera muricata (L.) Mart., Sorghum
halepense (L.) Pers. and Vicia monantha L. were most common.
The prevalence of these weeds might be due to their high
physiological efficiency which help them to absorb nutrients
faster, utilize water better and accumulate dry matter at a more
rapid rate.

Lentil fields had 41 species. lathyrus sativus L., Fuphorbia
helioscopia L., Fumaria indica (Hausskn.) H.N., A. tenuifolius Cavan.
and Calendula arvensis L. were most prevalent among them. A
root parasite Orobanche aegyptiaca Pers. was also recorded. The
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Table 1: Floristic list, life form and leaf size spectra of weeds in gram, lentil, mustard and wheat crops of district Chakwal during 1999-2 000.

Names of the species Family Life Form _ Leaf Spectra Gram Lentil Mustard Wheat
Achvranthus aspera L Anaranthaceae CH Na - - + -
Adhatoda vasica Nees. Acanthaceae CH Mi - - + +
Aerva javanica (Burm F) Juss. Anmaranthaceae CH Na - - +
Amaranthus viridis L Amaranthaceae TH Na - - + +
Anagallis arvensis L. Primulaceae TH L + + + +
Arnebia hispidissmima {Lehm) D.C. Boraginaceae TH Na + - - -
Artermesia scoparia Waldst & Kit. Asteraceae CH L + + + +
Asphodelus tenuifolitis Cavan. Liliaceae TH L + + + +
Astragalus auganus Burnge. Papilionaceae ™ L + - + +
Avena fatua L Poaceae TH Na - + - -
Boerhaavia diffusa Auct Plur. Ny ctaginaceae H Na - - + -
Buglossoides arvensis (L) Johnston. Boraginaceae TH Na + + + +
Caiatropis procera (Willcl) R. Br. Asclepiadaceae CH Me + - + -
Catenduta ansensis L Asteraceae TH Na + + + +
Cannabis sativa L. Cannabaceae TH Mi - - - +
Carthamus oxycantha M B. Asteraceae ™ Mi + + + +
Cenchrus ciliaris L Poaceae H L + + - -
C. setigerus Vahl. Poaceae H L - - - +
Centaurea iberica Trev. ex. Spreng. Asteraceae TH Na - + + +
Chenopodium album L. Chenopodiaceae TH Na + + + +
C. ambrosioides L. Chenopodiaceae TH Na - - - +
C. murale L. Chenopodiaceae ™ Na + + + +
Cirsitim anvense (L) Scop. Asteraceae TH Na - + + +
Citrullus coloeynthis (L) Schard. Cucurbitaceae TH Na - + - -
Convolviius arvensis L Corvolvulaceae TH Na + + + +
Convza ambigua D.C. Asteraceae TH Na + - + -
Coronopus didymus (L) Sm Brassicaceae TH L + - + +
Cousinea tthomosonii C. B. Clarke. Asteraceae TH Na + + + +
Cynodon dactylon (L.} Pers. Poaceae H L + + + +
Cynoglossum lancaolatum Forssk. Boraginaceae TH Na - - - +
Dactyloctenium aegyptium (L) P.Beaur Poaceae H L + + + -
Datura stramonitim L Solanaceae CH Mi + - + +
Desmostachya bipinnata (L.) Stapf. Poaceae H Na - - + -
Dicanthium annutatum (Frossk) Stapf. Poaceae H L + + + +
Dictiptera bupleuroides. Nees. Acanthaceae H Na - - - +
Digera muricata (L) Link. Anaranthaceae H Na + - + +
Echinochioa colonum (L) Link. Poaceae H Na + - - -
Eleusine indica (L) Gaertn. Poaceae H Na + - - -
Emex australis Steinch Polygonaceae H Mi + + + +
Eragrostis poaeoides P. Beauv. Poaceae H L + + + +
Euphorbia dracunculoides. Lam Euphoibiaceae TH Na - + + +
E. helioscopia L Euphoibiaceae TH Na + + + +
E. prostrata Ait. Euphoibiaceae TH L + - + +
Fumearia indica (Hausskn. ) H. N, Fumariaceae T™H Mi + + + +
Galium aparine L. Rubiaceae TH L - + + +
Heliotropium europeseum L. Boraginaceae TH Na + + + +
Ipomoea eriocarpa R.Bv. Convolvulaceae ™ Na + - - -
Lathyrus aphaca L Papilionaceae TH Na + + + +
L sativus L Papilionaceae TH Na + + + +
Launaea nudicautis N.K.F. (nonless) Asteraceae T™H Mi + + + +
Mahva parviflora L. Malvaceae H Mi + + + +
Mablvastrum tricuspidatim (Aity A. Gray. Mabvaceae H Na - - - +
Medicago denticuilata Willd. Papilionaceae TH L + + + +
Melilotus parviflora L Al Papilionaceae TH L - - - +
Neslia apiaculata Fisch, Mey & Ave. Lall Brassicaceae TH Na - - - +
Jrobanche aegyptiaca Pers. Orobanchaceae Parasite L - + + -
Otostegia limbata (Bir.) Boiss. Labiatae CH L - + - +
Oxalis pescampae L. Oxalidaceae TH Na - - + +
Pentanema vestitum (Wall. ex.DC) Ling. Asteraceae TH Na - + + +
FPortulaca oleracea L Portulacaceae TH L - - - +
Pupalia iappacea (L) Juss. Anaranthaceae H Na - - - +
Rhynchosia capitata (Heyne ex Roth) D.C. Papilionaceae TH Na + - + -
Rumex dentatus L. Polygonaceae CH Me + - - +
Silene arenosa C.Koch Caryophyllaceae ™ Na + + + +
Sisymbrium irio L. Brassicaceae TH Na - - + +
Solanum nigrum L Solanaceae TH Mi - - - +
8. xanthocarpum Schrad & Wendil. Solanaceae H Mi + - - -
Sonchus asper (L) Pers. Poaceae H L + + + +
Sorghuim halepense (L.) Pers. Poaceae H L + + + +
Spergula fallax (Lowe) E.H. L Krause. Caryophyllaceae ™ L + + - -
Stellaria media (L) Cyr. Caryophyllaceae TH L - - + +
Tribiilkis tarrestris L Zygophyllaceae H L - - + -
Trichodesma indictim (L) Cyr. Boraginaceae TH Na - - + +
Trifolitim polvcerata L Papilionaceae TH L + + + +
Veronica agrestis Auct. non.L. Scrophulariaceae TH L - + + +
Vicia monantha L. Papilionaceae TH L + + + +
Withania sormnifera (L) Dunal. Solanaceae CH Mi + + - +
Xanthium strumariim L Asteraceae CH Me + - - -

Key: TH = Therophytes, CH = Chamaephytes, H = Hemicryptophytes, P = Parasite, L = Leptophyll, Na = Nanophyll, Mi = Microphyll, Me = Mesophyll,

+ = Present, - = absent.
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Table 2:  Biological spectrum of weeds in the gram, lentil, mustard and
wheat fields of district Chakwal.

Life forms No. of species % of Species
Therophytes 49 62.82
Chamaephytes 10 12.82
Hemicryptophytes 18 23.07

Parasite 1 1.28

Table 3: Leaf size spectra of weeds in the gram, lentil, mustard and

wheat Tields of district Chakwal.
Leaf size classes No. of species

% of species

Leptophyll 26 33.33
Nanophyll 37 47.43
Microphyll 12 15.38
Mesophyll 3 3.84

copiousness and success of thess wseds might be due to their
large seed bank in the soil and ability to disperse, particularly in the
disturbed environment. Cropping pattern and cultural practices of
the last few years controls which species of weed flowered and
contributed to weed seed bank in soil {Anonymous, 1987).
Weed flora of mustard fields comprised of 53 species. The most
Trequent weeds were Arlemesia scoparia Waldest and Kit.,
Calendula arvensis L., C. oxycantha M.B., Comvolvulus arvensis L.,
F. indica {(Hausskh.) H.N., Lathyrus aphaca L. and S. halepense L.
Pers. One parasitic weed O. aegyptiaca was also collected from
mustard fields. High reproductive potential might be the possible
reason of abundance of these weads. According to Joshi and
Nigam (1970) seeds of some weeds have high reproductive
capacity and great recycling potential.

Among the b9 weed species in wheat fields Chenaopodium album
L., €. nmurale L., A. tenuifolius Cavan., Anagallis arvensis L.,
Astragalus augans Burnge., C. oxycantha M.B., Cirsium arvense
(L.} Scop., Convolvulus arvensis L. and F. indica (Hausskn.) H.N.
ware the most common. Variation in germination bshaviour,
discontinuous and intsrnally controlled germination and great
longevity of seeds in soil might be the prime factors which
ensures their emergence and spread in a particular agroecosystem,
Seed dormancy reflects a response to adverse conditions and
inevitably leads to persistent seed banks as opposed to transient
ones (Grima, 1989).

According to Hanson and Churchill {1965) floristic lists are valuable
for characterization. It had been observed that weeds differ in
their time of germination. A. arvensis L., A. scoparia Waldest and
Kit., A. tenuifolius Cavan., Calendula arvensis L., C. oxycantha
M.B., C. album L., C. murale L. and Convolvulus arvensis were
recorded in all the crops throughout the season. According to
Hussain and Malik (1986) a weed may be regularly recorded in
many crops providing their ecological range and phenological cycle
overlap with each other. These species owe their uniform presence
due to high seed out put and thus high capacity to colonize,
perpetuate and establish themsehlves (Malik et af, 1988).

Some weeds were collected in late season due to their late
germination, i.e. Silens arenaosa C. Koch, and Galium aparine L.
while Boerhavia diffusa Auct Plur., Desmostachya bipinnata (L.)
Stapf., Euphorbia prostrata Ait. and Rhynchosia capitata (Heyne
ex Roth) D.C. complete their life cycle in early season and shed
seeds. Episodic seedling emergence from a persistent seed bank of
propagules is a life history characteristic that may confer
reproductive advantage in unpredictable habitats so as to
maximize the chance of sseding adult plant {(FAQ, 1994).

Some weed species were restricted only to a particular area e.g
Centauria iberica Trev. ex Spreng. and Pentanema vestitum (Wall.
ex DC) Ling. These were recorded only from tehsil Choa Saiden
Shah. This shows an association betwsen wseds and specific site
properties. Andersson and Milberg (1998} reported that the
greatsst diffarance was Tound bstwsen sites and weed Tlora.
Plenty of motives affect the weed flora of a region. Establishment
of a particular weed flora at a particular place is influenced by
many factors. Amongst them are climate (Grime, 1979; Werger
1979), light, rainfall and moisture (Aldrich, 1984; Wilson, 1985;
Milijic, 1987; Robert ef al, 1988), temperature (Williams and
Groves, 1980), nutrients (Jager and Ponso, 1979; Daniels, 1986;
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McGraw and Chapin, 1989; Nadeau and William, 1990), soil
texture, soil moisture and soil fertility (Nasem ef af, 1994;
Dieleman et al, 2000b), agronomic and weed management
practices, temporal weather variation and tillage system {Swanton
et al., 1999; Dieleman ef al., 2000a).

Besides floristic composition, biological spectrum based upon life
form was also determined (Table 2). Therophytes had a major
share of 62.83%, followed by hemicryptophytes (23.78%), while
the least contribution was made by chameephytes (12.82%).
There was one parasitic weed species i.e. 0. aegyptiaca Pers.
(Table 2). Life form helps in defining vegetative growth status of
a species. A community dominated by therophytss would be
characteristics of frequently disturbed sites {Malik and Hussain,
1990b; Smith, 1996). These can be effectively controlled by
depriving them to produce seeds. Any effort Tor their eradication
must be mads bsfors Tlowsring. Wesds nseded to be remowved by
the four leaf stage of the crop to prevent 10% vyield loss due to
wead interference (Martin ef al, 2001). Annual plants invest so
much ensrgy in seed production that they do not survive after
reproducing (Purves et af., 1997). Annuals are gradually replaced
by peresnnials which are difficult to control. The senvironment
directly influence the life forms {(Packham and Harding, 1982) and
there is a significant degree of uniformity in the life forms of
plants within a given climatic type and prevailing structural typss
are related to climate (Daubenmirs, 1968).

The weed species were divided into various leaf size classes. Of
the recorded /8 wesd species, thers wars 26 lsptophylls, 37
nanophylls, 12 microphylls and 3 mesophylls, sharing 33.33,
47.43, 15.38 and 3.84%, respectively {Table 3). Leptophylls and
nanophylls ware, tharsfors, lsading lsaf size classss. Plants meet
moisturs stress by means of various lsaf adaptations and leaf size
analysis evaluates the degree of climatic similarity of the region
involved. As most of the species had small lsaves, such speciss
had low food requirements and they thrive best under
unfavourable conditions {Murad ef a/, 1995). The size attained by
an expanding leal blade is greatly influenced by the availability of
warmth and moisture {Daubenmirs, 1968).

The reduction in leaf size is an adaptation to water availability in
arid regions as the reduction in leaf area decreases the amount of
solar radiation, the plant intercepts and amount of water, the plant
losses by transpiration (Smith and Smith, 1998). Majority of
waeeds had low frequency and dsnsity and are agronomically
unimportant but as a weed they share the resources of habitat.
Species which appear insignificant at the time of investigation may
indicate conditions that exist at an earliar time but are not present
now or they may indicate as “prediction species”, a future trend
{Hanson and Churchill, 1965},

Some of the recorded species, Cynodon (Chou and Young, 1975).
Dicanthium (Dirvi and Hussain, 1979), Euphorbia (Hussain, 1980),
Eragrostis (Hussain et &l., 1984) and Rumex (Khan, 1983) have
been recognized as allelopathic weeds. C. arvense L. was
considered as noxious weed in 34 states of United States
(Eskelsen and Grabtree, 1995). Recently C. arvense L., Convolvulus
arvensis L. and Centaurea spp. wars reported among the ten most
noxious weeds in United States (Skinner ef al, 2000). C. albumL.,
S. halepense L. Pers., Convolvulus arvensis L. and D. bipinnata
were reported as weeds from 47, 53, 44 and 60 different
countries of the world, respectively (Ashiq ef al., 1996). Holm
ef al (1977) placed C. dactylon Pers., C. arvensis L., S. halepense
(L.) pers., Porfulace oleracea L., Fleusine indical. Gaertn. and
C. album L. in 18 worst weeds of the world. Among the recorded
weeds Convolvulus arvensis L., D. bipinnata L. Stapf. and C.
oxycantha M.B. were also included in the ten most important
wesads of Pakistan (Gafoor ef al, 1987). Spiny weeds like
Cartharmus, Cirsivm and  Centaurea causs problems  during
harvasting whils twiners like Convolulus, Vicia, Lathyrus and
Galium deform plants and reduce the light supply.

The development of weed flora involve both ecological and
avolutionary processes. Species of natural Tlora become part of
weed flora as a consequence of interspecific selection which
depends upon the cropping pattern and crop compstition. With
continuous cropping, the duration of interspecific selection
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increases and a land surface develop a weed flora that
characteristically reflects both time and type of cropping
(FAQ, 1994). Soil type and local climate conditions serve to
further differentiate amongst the weed flora (Hidalgo et af,
1990).

The presant findings do not quantify the occurrence, density and
herbage cover of these weeds, which is helpful in determining the
ecological status of thess wseeds. Floristic composition, thersfors,
must be followed by their distribution and ecology. A detailed
study explaining their autecological behaviour might help in Tinding
an effective method to eradicate them. Not a single method but an
integrated weed control could be useful in controlling and reducing
the weed population of the area.
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