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ABSTRACT

Palatability is that distinguishing characteristic which motivates the animals to graze the plants. The present study
focused on to explore palatability of flora district Banuu. The palatability values were calculated day by day monitoring
of the individual animal grazing preferences by various plant species, various plant parts and different plant conditions
for 2 consecutive years. During the current study, about 193 species of 155 genera belonging to 54 families were
enumerated for palatability value in the research area. Out of 193 plant species about 37 species (19.17%) were non-
palatable having poisonous characteristics in nature and about 156 (80.83%) plant species were palatable having
different measurement of palatability in the area. Among 156 plant species the palatable plants were 50 (17.66%)
grazed by cow, about 92 (32.50%) were by goat and about 90 (31.80%) by sheep. While the remaining 51 (18.02%)
were browsed by camel. The people of the study area having large numbers of domesticated animals. Overgrazing has
adverse effects on plant diversity in the area. So, control grazing and afforestation is good in future outline for this area.

Key words: District Bannu, Palatability, Species diversity, rain feed area.

INTRODUCTION

Bannu is one of the Southern district at a distance 197.5 km away from Peshawar. It is positioned in between
32.43"t0 33.06  North latitude and from 70.22" to 70.57" East longitude and bordered at North by FR Bannu (Frontier
Regions of Bannu) and nearby to the North Waziristan Agency (NWA). At East surrounded by Karak district, at
South East by Lackki Marwat and at South-West by (SWA) South Waziristan Agency. The total area of Bannu is
about 1,227 Km? and the inhabitants of the area is 677,346 (1998 District Census report of Bannu) (Fig. 1).

Palatability is that distinguishing plant characteristic or plant species condition that motivates the animal to
graze that very specific plant species (Heady, 1964). Palatability of foods or fluids vary by the condition of an
individual unlike its flavor or taste because it becomes low after usage and elevated when deprived (Lowe and
Butryn, 2007). Palatability is really hard to describe in language of biological processes concerned in food selection.
As frequently used the word implies suitability however not essentially prestige. Via varying competition and
supremacy hierarchies linking plant species, the invertebrate herbivores may require powerful effect on the
constitution of terrestrial plant species communities (Brown and Gange, 1989; Carson and Root, 1999; Schadler et
al., 2003). Commonly palatability rate increases with a declining Carbon and Nitrogen ratio (Mattson 1980; Strong
et al., 1984; Hartley and Jones, 1997; Griffin et al., 1998). Carbon based those secondary metabolites like phenols
and lignin is essentially control palatability and decomposability. Therefore, a very close association between
palatability and decomposition have to be present, yet if leaf character may vary among living leaves and the litter
(Aerts, 1996). It has been often pragmatic that sheep usually favour grasses and forbs other than shrubs; whereas
goats choose shrubs (Wilson et al., 1995; Huston, 1978; Grunwaldt et al., 1994; Khan, 1996; Kirilov et al., 2016;
Kirilov and Vasileva, 2016).

Species diversity: The species variety is a function of the quantity of species there occur (Margalef, 1958, Lloyd
and Ghelardi, 1964; Pielou, 1966). The decline in the local species diversity is a prevalent force of human activity
(Groombridge, 1992; Pimm et al., 1995; Vitousek et al., 1997), and might effect decrease in primary production
(Naeem et al., 1994; Tilman et al., 1996; 1997a; Hector et al., 1999). The 2 main planned mechanisms for this result
of variety on efficiency are that lower plant species richness decreases the probability to facilitate species by key
qualities that will be there in the community (the sampling effect; Aarssen, 1997; Huston, 1997; Tilman et al.,
1997b), and to facilitate a a lesser amount of varied community of challenging species would consume assets less
entirely (niche complementarity; Naeem et al., 1994; Tilman et al., 1996; 1997b; Hector et al., 1999).

Plant resources in the rain feed area: Pakistan is a predominantly a dry country with eighty percent area falling in
dry and semi-arid regions (Shah et al., 2011; Hussain and Durrani, 2008). At present Pakistan stands generally
amongst the infertile countries by yearly rainfall of less than 240 milimeter (Farooq et al., 2007). Climate is
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categorized principally as desert or close to desert; half of the country gets a lesser amount (250 mm) rainfall per
annum and out of total geographical area (79.6 million hectares), merely (23 million hectares) is cultivated area.
Almost seventy five percent of the cultivated area is irrigated and the rest (4.0 Million hectares) is rain-Fed (PCST,
2005a) playing a significant part in the nationwide economy (Adnan et al., 2009). The forests cover up an area of
4.0 million hectares, which is fifty percent of the whole area in the country (PCST, 2005b; Siddiqui, 2007). In
addition, with an area of (28.5 million hectares) the rangelands inhabit almost one-third (32.4 percent) of the whole
land (Economic Survey, 2010-2011). Thus, water is one of the most limiting constraints for agricultural production
in Pakistan.

MATERIALS AND METHODS

The palatability values were calculated by each day evaluation of the individual animals grazing preferences by
diverse plants, the plant parts and plant state for 2 succeeding years (2013- 2015). The information was arranged for
final declaration. The collected plants species were dried well, preserved and mounted on herbarium sheets and the
plants species were recognized with the assist of Flora of Pakistan (Nasir and Ali, 1970-1989; Ali and Nasir, 1989-
1992; Ali and Qaiser, 1995-2015). Plants were classified into following palatability classes: non palatable, highly
palatable, mostly palatable, less palatable and rarely palatable (Hussain and Durrani, 2009).

Palatability: During the current study about 193 species of 155 genera belonging to 54 families were calculated for
palatability values in the study area (Table 1). Poaceae was predominant family having 37 species, Asteraceae (17
species), Papilionaceae (15 species), Solanaceae (9 species), Brassicaceae (8 species), Cucurbitaceae (7 species),
Amaranthaceae and Boraginaceae (6 species each), Chenopodiaceae, Euphorbiaceae, Mimosaceae and
Polygonaceae (5 species each), Malvaceae and Moraceae (4 species each), Apiaceae, Lamiaceae and
Zygophyllaceae (3 species each), Alliaceae, Apocynaceae, Asclepiadaceae, Asphodelaceae, Caryophllaceae,
Convolvulaceae, Cyperaceae, Myrtaceae, Plantaginaceae, Ranunculaceae, Rutaceae, Typhaceae, Papaveraceae,
Tamaricaceae and Verbenaceae (2 species each), Nyctaginaceae, Linaceae, Anacardiaceae, Fumariaceae Arecaceae,
Aizoaceae, Capparidaceae, Cuscutaceae, Iridaceae, Juncaceae, Meliaceae, Primulaceae, Resedaceae, Rhamnaceae,
Rubiaceae, Scrophulariaceae, Gentianaceae, Oxalidaceae, Violaceae, Vitaceae, Orobanchaceae and Tiliaceae (1
species each) (Table 2). Out of 193 plant species about 37 plant species (19.17%) were non-palatable owing to
poisonous in character while about 156 (80.83%) plant species were palatable owing to a variety of extent of
palatability in the study area (Table 3). The ratio of palatable plant was greater than non-palatable plants in the area.
On the basis of palatability plants were classified into four classes on the basis of their utilization by animal in the
area. Highly palatable plants to animal were (12.43%), mostly palatable plant (19.17%) less palatable plant
(30.56%) and rarely palatable plant 18.13%. As high palatable plants species not present to animals after that
depends on less palatable plant species. Likewise, goat and sheep too depend on these species for some degree.
Herbivory is strongly avoided owing to spiny in nature of the plant species (Table 4). On the plant part used basis, it
was noted that shoot and whole plant parts were used (61.53%). In (37.17%) plant species leaves were used as a
food for animal whereas in (1.92%) floral parts were used (Table 5). On the basis of form (68.98%) plant species
were used in fresh form and (10.12%) in dry form whereas (20.88%) were used in both dry and fresh form (Table 6).
In the current study it was eminent that Cattle use plant typically in fresh form. Likewise, cow favoured largely the
grasses in fresh as well as in dry form like wheat straw. The palatability stimulates the animal to choose the plant as
ingredient of its diet. In other words the response of motivation is to graze the plant species. The motivation
response connection in food choice and acceptance is inhibited by a difficult chain of proceedings. Amongst the
palatable (17.66%) plant species were grazed by cow, (32.50%) were grazed by goat and (31.80%) grazed by sheep.
Whereas (18.02%) plant species were browsed by camel (Table 07). Cattle frequently prefer herbaceous plants and
also use shrubs to some degree. Cows chiefly use grasses whereas camel use trees and spiny plant species.
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Table 1. Palatability, plant part used. form and animal preferences of piants in study area (district Bannu).

S/No. ; Botanical names of plants . I Palatability different classes Plant Part used Condition " Livestock ]
NP P H ML R Y L i F D B c | a 8 Ca
0l Abelmaschus esculenins (L.} Moench, - + - B + I T T T . N ; T i
02 Achyranthes aspera L. - + -0 - T+ B . + - + - P + B
| 02 | Acacie modesta Wall T - + T+ [ I . N T - + ~ N - N T
04 Acacia rilotica (L) W - + + - - - - LN AL A ol - ! + *
05 Aerva javanica (Burm. Ty Juss. - - - - + - + - - + - - n - T
.06 Afbiza lebbeck (L) Benth T + R . R ﬂ A - ; - - — = S e
07 Althagi maurorum Medic. - + - - - + + - - + - - - - N
08 Allivm sotiven 1., .i.l o + - . R - R B - - L I N _ N
0% Allitim cepa 1. T - - - - - - - . . - - P B
10 Alopecurus nepafensis Trin Ex Steud - + - - - + + - - 3 - - 4 - -
1 Aloevera () Brum T + - - o] R R B B R R B e (e I N
12 Anagallis mvensis L. + - - N T - - - N . R - B ~ N
"3 | dmarantius bliodes S Watson e e ] _ T - P B R R SRS I N
14 Amaranthus viridis L. - + - + - - - + - + - - + - - +
15 Aristida adscensionis L. - + - + - - + - R + i - + T B -
16 Aristida cyananthe Nees ex Steud. - s - + ] - - + - - + - |- + + - B
17 Arnebia hispidissima (Lehm.) A. DC. - + - - + - -] - - + N . B R . +
18 Asphadelus tunifofivs Caven. + - - - - - - - N - | - - - - R -
19 Astragaius scorpiurus Bunge. ) - + - b - - - + - - o B -+ + -
20 Atriplex stocksii Boiss - + - - 4+ - R + B R N R R T C T
21 Avena fatiea L. - + + | - - - + - - + . - - + + R
22 Boerhavia procumbens Banks ex Roxb - + - + - - + - . ¥ N _ . T N
237 " Brasstca campestris L. T + N W I + N _ " N N n ; " "
. e R | .
24 Brassica tonrnefortii Gouan - + - . 1 - + - R T . . R . T
25 Bromus pectinaius Thunb, - - - T - - + - - + - . -
26 Calendula officinadis 1., - 1 - - - - . . B _ R R R B R _
27 Catligonmn polygonoides L. - + = - | - - | - + - 8 B - T 4
T 28 Cdlotrapis procera (Wilid. Y R. Br. - + - - + - I N e O
29 Capsicum anmnm L R o - + - + e n N B . - T N
Hlmlﬁwﬂ Cappris decidua (Frossk.) Edgew. - + - o - + B + PR . 3 . T
3l Carduus argemtatus L. + - - - - - - - - - - - ~ ..‘ - ‘ L
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0 w.u.|\|..| ‘m,mmhmwﬁm.m: p . T 1 - \\ o \. -L_. - + - o R I‘ - - B - B
(3 Canbams incrorust, ] L e T L T
34 Celosia argeniea L. - - N e + - + - - - - - 4 + -
©33 Cenchis bifolrus Roxb - + - + - - + - - + [ . - + -

36 i Cenchras ciliaris L. - YT T - T + £ - - P . r - I

37 Centanirea iberica Spreng. N + ST I + - . Ty T - R

38 Cemanrivm prichelhom (Sw.) Druce - 4 - + - - - - - B - - - F -

_ - - | - e i — ——

39 | Chenopodivm album L. - + + - - + - - - + - R + -
| 40 Chenopodinn mmuirale L. LA D R + - S - - + - - - - - +

41 Chrozophora iinctoris (L) Raf, - 4 - - + - - + - R - - - - T

42 Cicer urietimn L. . - i o+ - e B T ¢ N - T T . +

43 | Cirsium arvense Q.\,v moo._m,. L \.‘ + - . _ 1 - - _a T - - - R . ) -

44 | Cistanche fubnlosa (Schrenk.) Hook. £ |+ - - - - - - - -t - - T - DR
PoAs Citruthis eolocynthis (1.} Shred. - + - - + - - . TS R - + - - - s
| [N N P _ . S —

L d6 Citrus limon {1..)Burm.f’ - + - - + - - 1 e + - R + 1 Z
47 Cutrus reticulata Blanco - i - - ¥ - - n T ' R I * B B

48 Comvolvulus arvensis L. ~ 7T N T - + - - PR + i n D

49 Convolvulus spicatus Hallier £ - - + - - + - - + - - 1 + + -

50 Conyza bonariensis (L.) Cronguist + - - - - - - - R N - R - R - -]
_ 31 | Corchorus depressus (L) - ool - - + - + - - 4 - - B - + N

52 Croton bonplandianus Bat. - + - - + - + - - i - -+ + + -

53 Cucumis sativus L. T - + . s - - - P B . P T T .
T ﬁ.w.amﬁ@:h maxime Duch Fx. Lam, P . . R T - B R o B - . B -

53 Cucurbita pepo L. + - - - - - - - .. - - - R - -
T Cuscuty reflexa Roxb. B Y R - - - T B PR I B B B ]
7577 | Cvmbapogon distans Schut. | - |+ - - + - . i T N + B T

58 | Cyamapsis terragonoioba (L) Taubert | - PO s I n _ o I ¥ n " 3

59 Cuvnadon dactyton (L.) Pers, - - + - - + T R o7 B + o+ + -

60 Cyperus difformis 1 - + - - + - - y - + - - - + + B
6l | Gwperns romndus L. < | T R - ¥ - : - - = R
62 | Dalbergia sissoo Roxbv. . ' - o , o + [ _ I + 0T
{7683 | DawraatbaNees. |+ - - - - R - . - R . - Y

64 | Desmostachyu bipinnata {1.}Swapf, - - T LT RO
' 65 | Dichanthim annulatuin Forssk, B R I T . B - + R - .

! 66 | Digera muiriceta (L) Mart . - . i - - - . - + - - f . - - | + + -

o7 Dinebra retroffexa (Vahl) Panzer, + - - - - - - - R - % - o . R -
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88 | DawcuscarotaL. 177 T TTTT i - ST ST - DTy ﬂ+ B R —
[ 69 Echinochioa crus-galfi (L.} P. _wlmh\:ﬂ\ |- 4+ o -] . .+|x|.ﬂ x B - - B ¥ ) r\ I o7
|70 Echinops echinatus |_, R - o - - - - i + - - + - - - - - 4
71 Elensine indica (L.) Gaertn. -] - - I - - - + - - + R - -
72 Eragrostis pilosa (L.)P. Beauy - + - - - + - + - R + - - + - -
| 73| Eragrasiis minor Host [ R B - .= + - - - S S BN B B
74 Eruca sotive Mill, - + - + - R - - + _ B R + T n
|75 | Eucahpius camaldulaensis Dehnhi, - + - - + B B + T - T . + r ¥
76 Euphorbia dracunculoides Lam. - + - - + - - T R R W . B 1 T T
| 77 | Euphorbia helioscopia 1. - - - . - - - - _ - - - - i . B
78 Luphorbia prostrata Ait. | - + - - - + b - N . - - A - - B
79 Fagenia indica L. . - + - - - - + - - + - - - _ B +
80 Farsetia facquemontis (Hook. I' & - + - - - + - - + - . + + + ;
thoms.} Jafn
g1 Ficus carica L. N o + o - + - - - H + - - | - B
- _ _ - - [ T e
82 Ficus religiose L. - £ - - - - . + . R i R R + N -
83 | Filago pvramidata | 1 - IR R N N " " - - - , e - . :
84 | Fumaria indica Hausskn. - + - + - - - + 4 - - - - + |- -
85 Galium tricorne Stokes + - - - - R - - - - . R - - - -
| 86 | Heliotropium crispm Desk. - ¥ - - 1 - T - R + T - + + +
87 Heliotropium enropazum (F. & M.) - + - - + - + - - + - - - - - +
Kazmi
BT Heliotropimm sirigosim Wild - + - 4+ - + - - ¥ . - T - - + ]
R Hibiscus rosa-sinensis L. - - + R . o N - T N T N N o TTTE n T
| %0 Horden vilgare L. T I R R o - + T - + - . T + + +
91 Hordetnt murin Sub. Glacum (Steud) T I S . . B B B o . B -
Tzveleve
A Hypecoum pendutum . | T - - - + - - I T s T + |-
93 Hyoscvamus niger L. - + - - e R ! R B ¥ B - N n + +
94 Juncs inflexus 1, + - - - R o - T - T . R N . .
s ifloga spicata Forssk. o . T P . . N P - B ¥ . . B r [ R ]
. 56 Iris lactea Pallas + - - - . B R N - - R z . - R B
L 97 | Lacmca sarricla L. o - + - - - *+ - _- i S - L T + -
o8 Lathvirus aphaca L - + - - - } - _ + _ _ . _ + _
|99 | Fatyrws satives L. T | R T B . + T . T R . . -
U 100 | Lawnaea ﬁmﬁi%__&ammmv‘xm_:‘ﬁa 1 - + | - 1 | H - Loy - - ot - L_\ - -+ + - \l
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01| Lawigea procunbens Pravin Kavale [ R IO _ E S N S L I
| 102 Leptochloa pancea Rete S L SN S N - : . : - S ! R R
103 Linum corvmbulosmn Reichenb. - 4 - - + - - T - - ¥ s ¥ B

"TH0d | gz aegprica till,. T T N - ST - _ ST P P n B
105 T Lvcopersicnn escilennin Miller - B E T B ..+. N B IO T R T TR -
106 Magifera indica L ’ I R - B TR - . N
07 Malcolmia africona (L) R Br._ j - EREEE v . P |+ - - R
108 | Malva neglecta Wallr. . - ot - + - - } - - + - - B v | -
HI9 Malvastrum coromendefionmmn (L} - + - - - + - + - + - - . + - -
Grucke
|0 | Mentha longifolia L. + - - N - - - e T e

11 Mentha spicate (L) L. -+ - - - - - - - - - - - - - - -
R Momordica charantia L. - - - R - - R . . R - R - - P

113 _}.w?%na.wé polvmorphu 1. - + + - - R + R . L - + - n + _

114 Melia azedarach L. T o R o N W _ ¥ P R - B R — N
s Melitotus alba Dest, - i - + . N B + B e L ‘ T N
116 | Melidoms indica (L) Al T P s : : - e - - — - - : e
17 3“@_.5 alba L. _ N T -] I - - + W.i,..HI. + N + + -

118 Morus nigra L. - I R I S - - + S - - - e L
119 rum fndicum Mill, + - - - - - - - - - - - - - U
| 120 estia apiculata Fisch. - K == - + + - - - - - - + - B

121 Nicotiona plumbaginjfolia Viv. | - o+ - - - + - - - - + + -

122 | Nonea edgeworthit A. DC + - - - + + - - + - - - - - -

12 Nonea pulla (L) DC - - - - R + + - 3 - - . _ _ L+

124 Ofigomeris finifolia (Vahl ) Macbride |+ - T - S - R - - - S I R

123 Orvza safiva L., - + + - . N n _ - . T M T i

126 | Ocinm basilicum L, ) [ A S - - T B T, R - - + |0
S MN‘»H:E no‘.aa.n_:‘m..‘m‘mm _ n + w - - - M |r“ ‘.‘_‘\ | - - - oL - - M i + -

i28 Cxveie efigvna (L) Hill. - - - + - - + R - R B - T + +
| 1329 Penisenn glawenm L - P . - v - - - ST TR B - -

130 | Parthenium iysterophorus 1. L - - B B - - - o - - N ) . -

131 Fegmnt liaermalu L. + - - - - . - R - - R - R R R R

132 Pariploca ztm?..?d.nn:w. - + - - - [E - - - R N P

133 “Phalaris minor Retz. T T e T . R - LT - + - B T -

134 Phoenix dactviifera . ‘ - o - e | T + - - - + + -
[ L R B i S - _ . oo
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I35 Pheagmites karka (Retz) Trimnex |+ | - o B - - - B e
I \mmfmfﬁl, — .. I i S |

136 Plantago lanceolaa ). - + - - | Po- - - - B - v - - .

137« Plamago ovara Frossk, - + - + - B - - - - + - - + R

138 Poa anmia 1. .- - 1 - R - . - - B . z 5 N
" 139 | Poa borrvaides (Trin. Tx Griseb ) T + + N A + o B I S D B :

i
Kam.
| TH40 | Pou bulbosa L. B . ; 1 - ‘ 3 N : - a _ LT n -
14l Polygonunt biaristatum Aitch, & + - T . - N . . o ‘ N . P
., Hemsl ) . - ) - .

142 | Polvgonum plebefum R.Br + - - - B - - - . - - - - B B

143 Polvpogen monspeliensis (L) Desf. I - N - B . P T N T R I

148 Portulaca oleracea L. e I3 - B I I o T T . . T " N P

145 & Psammogeron biternatum Edgew + - - - - - - - - - B . ‘ - B

_.wal ._.k_.awc__‘.&wm_&h:.h L. - - _ - + - v b - TR T T + B T - T - 4

147 Prosopis cineraria [, - + - + - - _ + - + - - - 4 - +
| 148 | Prosopisjuliflora Swarte. - ¥ T T e . B N J B oo, T . P

149 Raphanus sativns L. [ B R I + N P N - 1 | + B

150 | Rammculus mnricatus L. I _ T . T l . v . o N n ¥ P
U1 | Ramunciius scierars L. _ - + - n - + - + - o B - P -

152 | Restraria cristata L. [ Y I TS T N PR N - T v R
BEE |._m4_94:§.~.m..2_..._:.E (Desft’) Tzveley. L + o . - - + - - + R - - + -
e [P I I N I R

13 Rhazva sirvicta Decng. - + - - 1 - + - - . - R + - R
i 155 | Rwmex denteres (Meist) Reeh £ - A - T + B T B - s T ‘ B

156 Seaecharum bengalenise Retz. i - + - - - R + B R B +- + _ . R

157 Succharum officinaram 1. - 1 - - . - + N . n + - -

158 . Saccharm .ﬁczizm:‘i L. - + - S 4 + - - T - - U 3 -
159 | Sulsola foetida Dclex Spreng. - B - ST T - x . - ¥ B B A
_|_ 60 | } Sctaria pumila (Poit) Roem. - + ] - e - - + - - - * - - ..|| I+ -
TS Sifene vulgaris (Moench) Garcke. - + - 4 R 4 . N " B N . - - N

162 Sesbenia sesbans (L. Merrill. - T L i B . O N N . T

163 | Sisumbrivm irio L T T e - T - v T T - T P

164 Sonchus asper (LY LI - + - . + + - - + - - . + R 1
I T S R S | _
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165 | Solamun nigrm 1. R R - B - T
0 TR s S N S B SN i Sl M WS
167 - 4 B 1 R R + R R 4 R R 3 4
168 | Sorghum bicolor (L.)Moench, I T B - 4 - T : +
169 Spergula fuflax (Lowe) E H.L. Krause - 4 N e - + - N A
170 Suaeda fruricosa Forssk ex .1 A . + N M - + - ST T S - -
Gmelin, B _
171 Taraxacum officinale T.H. Wiggers + - - - . - - - - - . - -
, _|.\w. Tamarix aphyviler (L) Karst o I o - B FoP R S A .w I - i
v 193 Tamarix dioica Roxb. ExReth. - + - - - + T R - - - o+
{174 | Tordis nodosa (L) Gaertn. - + i - - + - + - - I U B R B
175 | fribufus tervestris L. ) ) - + + | - - - 4 R T . . - -
176 Trichosunthes divica Rxb - : - - P - + - - + - - - +
B Trifolium alexandvianum L. I + R - EE - - - + | -
Trifolium repens .. - 4 [ - . + _ N N N + ] B
BREE Trigonefla crassipes Boiss. IR — + - - T T _ + +
180 [ Triticum aestvm L~ 7 - N I T T -
| 181 Typha latifolia . o - + - - B R B ¥ N _ + _
182 Tvpha minmea Frunck ex Hoppe | - |+ - - T - -t - - + -
183 Verbena afficinaiis 1. - + - - + - + - - + - - - +
184 | Verenica agutica Bem. + T - - - l A - - B
185 Ficia hirsuta (L) S . Gray, Nat. - 4 - - + - - + - - + - - +
186 | Pirex negundo L T + - - - - o T p B I -
i
187 Vitis vinifera L. o - N T N A — . n N e A R
188 | Viofa stockii Boiss - - ST ¥ YT T - T T T -
189 Withamia coagulans Dunal, + - - - - - - - . . - - .
m&?l \_‘%‘.E}Q:MQ %leﬁ.\.mw.a L. + | T - N - - - \.n T - ”.|| o .| ) ) I|I N W| - II|||
RET Xonthinm strumorin L. + - I U T B R e
192 Zeu mays L. I P - - T B N DU P |
193 Ziziphus jujuba Mill, ‘ i.\l ) . . n - ‘ + \.\_\ \+\‘w - - - ‘H‘ - -+ R I +
ol L 37 | 156 . 24 37 | 39 | 35 96 57 34109 s 12 50 22
CPecentage 1907 [ 8083 | (243 1917 ) 305 | 1813 | 6153 3717 192 ] 1012 2088 1766 | 3250

Key: z_g =Palatabil y. Non palatable; P = palatable: H = _:.mg.:m palatable; M = mostly palatable; L = less nu_m:._.c_aw R= ::m_uv,. palatable
Plant part used; W = whele plant: L = leaves: | = inflorescence, Condition; F = fresh; D =dry; B = beth : Livestock = cow: G = goal; S = sheep and Ca = came]
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Table 2. Plant distribution in various families and genera.
S. Number
No | Name of Family (l\;grr]r;l;:r of ls\lgeTizgr of S.No. | Name of Family of glsergizzr of
. Genera
1 Poaceae 27 37 28 Rutaceae 27 2
2 Asteraceae 15 17 29 Typhaceae 15 2
3 Papilionaceae 13 15 30 Tamaricaceae 13 2
4 Solanaceae 7 9 31 Verbenaceae 7 2
5 Brassicaceae 7 8 32 Anacardiaceae 7 1
6 Cucurbitaceae 6 7 33 Arecaceae 6 1
7 Amaranthaceae 5 6 34 Aizoaceae 5 1
8 Boraginaceae 4 6 35 Capparidaceae 4 1
9 Chenopodiaceae 4 5 36 Cuscutaceae 4 1
10 | Euphorbiaceae 3 5 37 Fumariaceae 3 1
11 | Mimosaceae 3 5 38 Gentianaceae 3 1
12 | Polygonaceae 4 5 39 Iridaceae 4 1
13 | Moraceae 2 4 40 Juncaceae 2 1
14 | Malvaceae 4 4 41 Linaceae 4 1
15 | Apiaceae 3 3 42 Meliaceae 3 1
16 | Lamiaceae 2 3 43 Nyctaginaceae 2 1
17 | Zygophyllaceae 3 3 44 Orobanchaceae 3 1
18 | Alliaceae 1 2 45 Oxalidaceae 1 1
19 | Apocynaceae 2 2 46 Papaveraceae 2 1
20 | Asclepiadaceae 2 2 47 Primulaceae 2 1
21 | Asphodelaceae 2 2 48 Resedaceae 2 1
22 | Caryophllaceae 2 2 49 Rhamnaceae 2 1
23 | Convolvulaceae 1 2 50 Rubiaceae 1 1
24 | Cyperaceae 1 2 51 Scrophulariaceae 1 1
25 | Myrtaceae 2 2 52 Tiliaceae 2 1
26 | Plantaginaceae 1 2 53 Violaceae 1 1
27 | Ranunculaceae 1 2 54 Vitaceae 1 1
Total 155 193
Table 3. Non-Palatable Vs Palatable plant species
S.No Non- palatable Palatable
1 19.17% 80.83%.
Table 4. Differential palatability
S. No. Palatability Percentage
1 Highly palatable 12.43%
2 Mostly palatable 19.17%
3 Less palatable 30.56%
4 Rarely palatable 18.13%
Table 5. Part used
S. No. Part used Percentage
1 Whole plant 61.53%
2 Leaves 37.17%
3 Floral parts 1.92%
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Table 6. Condition. Table 7. Grazzed by various animals.
S.No. | Condition Percentage S.No. | Animal Percentage
1 Fresh condition 68.96 1 Cow 17.66
2 Dry condition 10.12 2 Goat 32.50
3 Dry and fresh condition 20.88 3 Sheep 31.80
4 Camel 18.02
DISCUSSION

Present results demonstrate that during this study, 193 plants were enumerated for degree of selectivity by cattle
in the area (Table 1). Poaceae was predominant family having maximum plant species (37 spp.) in the area (Ullah et
al., 2011). Most of the grasses belong to these family and palatable in nature (Omer et al., 2006; Solomon et al.,
2007). The second large family was Asteraceae having 17 species. The members of this family having little forage
values (Kayani et al., 2007). Asteraceae was followed by Papilionaceae (15 species), Solanaceae (9 species),
Brassicaceae (8 species) and having a forage values to livestock (Farooq, 2003). Brassicaceae was followed by
Cucurbitaceae (7 species), Amaranthaceae (6 species) and Boraginaceae (6 species), Chenopodiaceae (5 species),
Euphorbiaceae (5 species), Mimosaceae (5 species) and Polygonaceae (5 species ), Malvaceae (4 species) and
Moraceae (4 species), Apiaceae (3 species), Lamiaceae ( 3 species) and Zygophyllaceae (3 species), Alliaceae (2
species), Apocynaceae (2 species), Asclepiadaceae (2 species), Asphodelaceae (2 species), Caryophllaceae (2
species), Convolvulaceae (2 species), Cyperaceae (2 species), Myrtaceae (2 species), Plantaginaceae (2 species),
Ranunculaceae (2 species), Rutaceae (2 species), Typhaceae (2 species), Tamaricaceae (2 species) and Verbenaceae
(2 species) while the remaining all families are monospecific in the area (Table 2) according to Ullah et al., 2016
Maximum numbers of plants were palatable in nature in this area (Fig. 2). It was observed that palatable plants were
dominant (80.83%) over non-palatable plant (19.27%). These results were accordance to Heneidy (1996). Most of
the palatable plants were herbaceous in nature and domesticated animals prefer these plants for various degree of
palatability these result agree with the Khan and Hussain, 2012. The non-palatable plants were Parthenium
hysterophorus, Pegnum harmala, Phragmites karka, Polygonum biaristatum, Polygonum plebejum, Psammogeton
biternatum, Taraxacum officinale, Veronica aqutica, Vitex negundo, Withania coagulans, Withania somnifera and
Xanthium strumarium in these study research. Their non-palatability is due to acrid poisonous taste and odorous
smell (Vallentine 1990: Kayani et al., 2007).

Differential palatability: Generally vegetation in the research area is scattered and depends on annual precipitation.
The plants which were palatable were more subjected to grazing in such condition. The palatable plants were
separated into 4 categories on the basis of animal preferences in the area (Fig. 3). Of the total 193 recorded plant
species 156 plants were palatable. Among the palatable plants (12.43%) were high palatable, (19.17%) most
palatable plants, (30.56%) less palatable plants and (18.13%) rarely palatable plants in the research area. It was
eminent that Amaranthus blitoides, Cicer arietinum, Dichanthium annulatum were highly palatable plants these
results were agreed with (Melinda et al., 2002). Similarly, most palatable plant species in the area were Amaranthus
viridis, Aristida adscensionis, Aristida cyanantha, Sisymbrium irio, Solanum nigrum, Suaeda fruticose, Trigonella
crassipes were considered mostly palatable plants in the area (Faroog, 2003). When high and most palatable plants
were unavailable to cattle they rely on less palatable ones (Khan and Hussain, 2012). The less palatable plant were
Achyranthes aspera, Calligonum polygonoides, Calotropis procera, Capsicum annuum, Carthamus persicus,
Carthamus tinctorus, Cirsium arvense, Citrullus colocynthis, Cyperus rotundus, Daucus carota, Eleusine indica,
Eucalyptus camaldulaensis, Euphorbia dracunculoides, Fagonia indica, Heliotropium crispum, Heliotropium
europaeum, Heliotropium strigosum, Launaea procumbens, Leptochloa panacea, Linum corymbulosum, Luffa
aegyptica, Lycopersicun esculentum, Malcolmia africana, Spergula fallax, Verbena officinalis and Vicia hirsute
were less palatable plants in study area (Gardner et al., 1996). Rarely palatable plant were enumerated 18.13% in the
area. When high palatable, most palatable and less palatable plants were insufficient in the area they depended on
rarely palatable ones. Aerva javanica, Albiza lebbeck, Alhagi maurorum, Alopecurus nepalensis, Cenchrus ciliaris,
Dalbergia sissoo, Desmostachya bipinnata, Digera muricata, Echinochloa crus-galli, Eragrostis pilosa, Eragrostis
minor, Euphorbia prostrata, Farsetia jacquemontii, Filago pyramidata, Ifloga spicata, Periploca aphylla, Phoenix
dactylifera, Rhazya stricta, Saccharum spontaneum, Sonchus asper, Typha latifolia, Typha minima and Viola stockii
were (rarely palatable plants) in the study area and these results were also accordance to Hussain and Durrani
(2009). Chemical nature and morphological nature of plant species effect relative palatability. The palatable plants
were categorized into three groups on the basis of their parts used. The whole parts were grazed 61.53%, leaves
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(37.17%) and inflorescences (1.92%) in the area (Fig. 4). The plants which grazed as a whole were herbaceous in
nature (Hussain and Mustafa, 1995). Similarly, animal were also consumed leaves (37.17%) of the plants (Holechek
et al., 1998). Some animals preferred inflorescences (1.92%). The inflorescences of Citrullus colocynthis, Fumaria
indica and Spergula fallax (Holechek et al., 1998) morphological characteristic of species trim down the palatability
of plants to animal. Who calculated the concentrated browsing led plants to generate thorn and showed resistance
against browsing for their continued existence. Chemical nature of the plants and nutrition also played significant
role against the grazing animals (Hussain and Durrani, 2009). It was observed that livestock preferred the plants in
fresh condition were 68.98%, where 10.12% in dry condition and 20.88% in both fresh and dry condition were used
in the area (Fig. 5). The plants used in fresh condition were Acacia modesta, Acacia nilotica, Alhagi maurorum,
Boerhavia procumbens, Brassica campestris, Brassica tournefortii, Chenopodium murale, Convolvulus arvensis,
Eleusine indica, Eruca sativa, Eucalyptus camaldulaensis, Euphorbia prostrata, Fagonia indica, Farsetia
jacquemontii, Sisymbrium irio, Sonchus asper, Sorghum halepense, Sorghum bicolor, Tamarix aphylla, Tamarix
dioica, and Ziziphus jujuba (Hussain and Mustafa, 1995). The dry plants used in dry condition were Aerva javanica,
Centaurea iberica, Desmostachya bipinnata, Digera muricata, Echinochloa crus-galli, Eragrostis pilosa, Eragrostis
minor, Euphorbia dracunculoides, Filago pyramidata, Lathyrus sativus, Phalaris minor, Spergula fallax, Vicia
hirsute and Viola stockii (Farooq, 2003). Similarly, animal consumed the plants both in fresh and dry condition were
Atriplex stocksii, Chenopodium album, Cicer arietinum, Cynodon dactylon, Dichanthium annulatum, Medicago
polymorpha, Melilotus alba, Melilotus indica, Oxalis corniculata, Pennisetum glaucum, Setaria pumila, Solanum
nigrum, Solanum surattense, Sorghum halepense, Sorghum bicolor, Torilis nodosa, Trifolium alexandrianum,
Triticum aestivum and Zea mays (Marqueus et al., 2004). It was observed that cow preferred 17.66% plants of in the
area (Khan and Hussain, 2012). Cow were usually consumed the grasses according to Hickman et al., (2004). Goat
preferred (32.50%) and sheep (31.50%) plants as a food in the area. Goat and sheep usually preferred herbaceous
flora (Dutoit and Alard, 1996 Gillen and Sims, 2004, Solomon et al., 2007). Camel is huge animal, preferred
18.02% of plant species in the study area (Melinda et al., 2002). Camel consumed the following plant Acacia
modesta, Acacia nilotica, Aerva javanica, Alhagi maurorum, Amaranthus viridis, Fagonia indica, Heliotropium
europaeum, Salsola foetida, Suaeda fruticose, Tamarix aphylla, Tamarix dioica, Verbena officinalis and Ziziphus
jujuba (Gyamtosho et al., 1996).

Conclusion

In general, most of the plant species were palatable in nature. From this study, It was also observed that
palatability is not fix character. It is not only depend on plant species but also depend on different factors such as
animal types, habitat, season and climate. Animals preferred different plant but someone greater due to nutritional
values and food requirements in support of improving physical condition of animals in the region. From this study, it
was also observed that over grazing has a drastic effect which may leads toward desertification of the area.

REFERENCES

Aarssen, L. W. (1997). High productivity in grassland ecosystems: effected by species diversity or productive
species? Oikos 80: 183-184.

Adnan, S., M. Rashed and H. A. K. Azmat (2009). Water balance conditions of Potohar and Baluchistan Plateau
from 1931 to 2008. World Applied Sciences Journal, 7(2): 169 -169.

Aerts, R. (1996). Nutrient resorption from senescing leaves of perennials: are there general patterns? J. Ecol., 84:
597- 608.

Ali, S.1. and M. Qaiser (Eds.). 1995-2015. Flora of Pakistan. Department of Botany, University of Karachi.

Ali, S.I. and Y.J. Nasir (Eds.). 1989-1992. Flora of Pakistan. Islamabad, Karachi.

Brown, V. K. and A. C. Gange (1989). Differential effects of above- and below-ground insect herbivory during early
plant succession. Qikos, 54: 67-76.

Carson, W. P. and R. B. Root (1999). Top-down effects of insect herbivores during early succession: influence on
biomass and plant dominance. Oecologia, 121: 260-272.

Dutoit, T. and D. Alard (1996). Mineral contents and plant diversity in Chalk grassland under different management.
In: Proc. Rangelands. In a sustainable biosphere. (Ed.): N.E. West. 5th International Congress 1995, Salt Lake
City Utah. pp. 122-123.

Economic Survey. (2010-2011). Ministry of Finance, Government of Pakistan, Islamabad, Pakistan. Available at
http:/ / finance. Gov. pk/ survey 1011.html. Accessed on 11 February, 2012.

Farooq, M.U. (2003). Some suitable and sustainable strategies for improving rangeland productivity in Pakistan.
Pak. J. For., 53: 193-199.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 15 (2): 369-381, 2018.




380 IHSAN ULLAH ET AL.,

Farooq, U., A. Munir and A.W. Jasra (2007). Natural Resource Conservation, Poverty Alleviation, and Farmer
Partnership. The Pakistan Development Review. 46:4 Part (Winter 2007). 1023 1049.

Gardner, D., B. Stegelmeter, K. Panter and L. James (1996). Teratogenic and hepatotoxic range plants. In: Proc.
Rangelands. In a sustainable biosphere. (Ed.): N.E. West. 5th International Congress. 1995. Salt Lake City,
Utah. pp. 171-172.

Gillen, R.L. and P.L. Sims (2004). Stocking rate, precipitation and herbal production on sand sagebrush grassland. J.
Range Manag., 57: 148- 152.

Government of Pakistan (1999). District Census report of Bannu. Census publication. 35. Islamabad: Population
Census Organization, Statistics Division, Government of Pakistan.

Griffin, M. P. A., M.L. Cole, K. D. Kroeger, et al. (1998). Dependence of herbivory on autotrophic nitrogen content
and on net primary production across ecosystems. Biol. Bull., 195: 233-234.

Groombridge, B. editor. (1992). Global biodiversity: status of the Earth’s living resources. a report compiled by the
World Conservation Monitoring Centre. Chapman and Hall, London, UK.

Grunwaldt, E.G., A.R. Pedrani and A.l. Vich (1994). Goat grazing in arid piedmont of Argentina. Small Ruminant
Research, 13: 211-216.

Gyamtosho, P., J. Noeberger and M. Menzi (1996). Existing status and potential for sustainable improvement of
high altitude rangelands of Bhutan. In: Proc. Rangelands. In a sustainable biosphere. (Ed.): N.E. West. 5th
International Congress. 1995. Salt Lake City, Utah. pp. 195-196.

Hartley, S. E. and C. G. Jones (1997). Plant chemistry and herbivory, or why is the world green. — In: Crawley, M. J.
(ed.), Plant ecology. Blackwell Science, pp. 284-324.

Heady, H.F. (1964). Palatability of herbage and animal preference. J. Range Mgmt., 17: 76-82.

Hector, A., et al. (1999). Plant diversity and productivity experiments in European grasslands. Science, 286: 1123—
1127.

Heneidy, S. Z. (1996). Palatability and nutritive value of some common plant species from the Agaba Gulf area of
Sinai, Egypt. Journal of Arid Environments. 34: 115-123.

Hickman, K.R., D.C. Hartnett, R.C. Cochran and C.E. Owensby (2004). Grazing management effects on plant
species diversity in tallgrass prairie. J. Range Manage, 57: 58-65.

Holechek, J.L., R.D. Pieper and C.H. Herba (1998). Range Management. Principles and Practices. 3rd Edition.
Prentice Hall, Upper Saddle River, New Jersey, 07458.

Hussain, F. and G. Mustafa (1995). Ecological studies on some pasture plants in relation to animal use found in
Nasirabad Valley, Hunza, Pakistan. Pak. J. Plant. Sci., 1: 255-262.

Hussain, F. and M.J. Durrani (2008). Forage productivity of arid temperate Harboi rangeland, Kalat, Pakistan. Pak J.
Bot., 39(5): 1455-1470.

Hussain, F. and M.J. Durrani (2009). Seasonal availability, palatability and animal Preferences of forage plants in
Harboi arid Range land, Kalat, Pakistan. Pak. J. Bot., 41(2): 539-554.

Huston, J.E. (1978). Symposium. Dairy goats. Forage utilization and nutrient requirements of the goats. J. Dairy.
Sci., 61; 988-993.

Huston, M. A. (1997). Hidden treatments in ecological experiments: re-evaluating the ecosystem function of
biodiversity. Oecologia, 110: 449-460.

Kayani, S. A., A. Masood, A.K.K. Achakzai and S. Anbreen (2007). Distribution of secondary metabolites in plants
of Quetta-Balochistan. Pak. J. Bot., 39: 1173-1179.

Khan and Hussain (2012). Palatability and animal preferences of plants in Tehsil Takht-e-Nasrati, District Karak,
Pakistan. African Journal of Agricultural Research, 7(44): 5858-5872.

Khan, I.I. (1996). Biodiversity depletion with respect to Human and livestock population in Indian Desert. In: Proc.
Rangelands. In a sustainable biosphere. (Ed.): N.E. West. 5" International Congress 1995, Salt Lake City Utah.
pp. 286-287.

Kirilov, A. and V. Vasileva (2016). Palatability of subterranean clover and some perennial grasses and legume
forage crops. Journal of Global Innovations in Agricultural and Social Sciences, 4(4): 152-155., ISSN (Online):
2311-3839.

Kirilov, A., I. Stoycheva and V. Vasileva (2016). Palatability of Annual and Perennial Legumes. Nutrition and Food
Science International Journal, 1(5): 555-573.

Lloyd, M. and R. J. Ghelardi (1964). A table for calculating the "equitability" component of species diversity. J.
Animal Ecol., 33: 217-225.

Lowe, M.R. and M.L. Butryn (2007). Hedonic hunger: a new dimension of appetite? Physiol Behav. Jul 24;
91(4):432-9.

Margalef, D. R. (1958). Information theory in ecology. Gen. Syst., 3: 36-71.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 15 (2): 369-381, 2018.




PALATABILITY AND ANIMAL PREFERENCES OF PLANTS IN RAIN FED AREA 381

Marqueus, M.C.M., J.J. Roper and A.P.B. Salvalaggio (2004). Phenological patterns among plants life-form in a
subtropical forest in Southern Brazil. J. Plant. Ecol., 173(2): 203-312.

Mattson, W. J. (1980). Herbivory in relation to plant nitrogen content. Annu. Rev. Ecol. Syst., 11: 119-161.

Melinda, A.W., M.J. Trlica, G.W. Frasier and J.D. Reeder (2002). Seasonal grazing affects soil physical properties
of a montane riparian community. J. Range Manag., 55: 49-56.

Naeem, S., L. J. Thompson, S. P. Lawler, J. H. Lawton and R. M. Woodfin (1994). Declining biodiversity can alter
the performance of ecosystems. Nature, 368: 734—737.

Nasir, E. and S.I. Ali (1970-1989). Flora of Pakistan. Nos. 1-190. National Herbarium, PARC, Islamabad, Pakistan.

Omer, R.M., A. J. Hester, I. J. Gordon, M. D. Swaine and S. M. Raffique (2006). Seasonal changes in pasture
biomass, production and off take under transhumance system in Northern Pakistan. Jour. Arid Environments,
67: 641-660.

PCST (2005b). Agriculture. Report of the Expert Committee. Pakistan Council for Science and Technology,
Islamabad, Pakistan, pp. 163.

PCST. (2005a). Development and management of water resources. Report of the Expert Committee. Pakistan
Council for Science and Technology, Islamabad. Pakistan, pp. 1 256.

Pielou, E. C. (1966). Species-diversity and pattern-diversitymin the study of ecological succession. J. Theoret.
Biol.,10: 370-383.

Pimm, S. L., G. Russell, J., J. L. Gittleman and T. M. Brooks (1995). The future of biodiversity. Nature, 269: 347—
350.

Schadler, M., G. Jung, H. Auge et al. (2003). Does the Fretwell-Oksanen model apply to invertebrates? Oikos 100:
203-207.

Shah, A. H. K.H. Gill and N.I. Syed (2011), Sustainable salinity management for combating desertification in
Pakistan. Int. Journal of Water Resources and Arid Environments, 1 (5): 312-317.

Siddiqui, K.M. (2007). Forest Sector: Outlook. Chapter 12. In: Agriculture in Pakistan: Ideological and pragmatic
perspective (Eds: Zahid Ata Cheema and Muhammad Farooq). Allied Book Centre, Lahore, Pakistan, pp. 73 78.

Solomon, T., H.A. Snyman and G.N. Smit (2007). Rangeland dynamics in southern Ethiopia: (1) Botanical
composition of grasses and soil characteristics in relation to land-use and distance from water in semi-arid
Borana rangelands. J. Environ. Manage., 85(2): 429-442.

Strong, D. R., , J. H. Lawton and T. R. E. Southwood (1984). Insects on plants: community patterns and
mechanisms. Harvard Univ. Press.

Tilman, D., C. L. Lehman and K. T. Thomson (1997b). Plant diversity and ecosystem productivity : theoretical
considerations. Proceedings of the National Academy of Sciences (USA) 94:1857-1861.

Tilman, D., D. Wedin, and J. Knops (1996). Productivity and sustainability influenced by biodiversity in grassland
ecosystems. Nature, 379: 718-720.

Tilman, D., J. Knops, D. Wedin, P. Reich, M. Ritchie and E. Siemann (1997a). The influence of functional diversity
and composition on ecosystem processes. Science, 277: 1300-1302.

Ullah, 1., S. Din, F. Ullah, S. U. Khan, A. Khan, R. A. Khan, M. S. Shah and Zulgarnain (2016). Floristic
Composition, Ecological Characteristics and Biological Spectrum of District Bannu, Khyber Pakhtunkhawa,
Pakistan. J Hum Ecol,, 54(1): 1-11.

Ullah, I., S. M. Wazir, A. Farooq, S. U. Khan and Z. Hussain (2011). Identification of common weeds and its
distribution pattern in wheat fields of FR Bannu, Khyber Pakhtunkhwa, Pakistan. Pak J. Weed Sci. Res., 17(4):
407-416.

Vallentine, J.F. (1990). Grazing Management. Academic Press, USA.

Vitousek, P. M., H. A. Mooney, J. Lubchenco and J. M. Melillo (1997). Human domination of Earth’s ecosystems.
Science, 277: 494-499.

Wilson, A.D., J.H. Leigh, N.L. Hindley and W.E. Mulham (1995). Comparison of the diets of goats and sheep on a
Easuarina cristata - Heterodendrram oleifolium woodland community in Western New South Wales. Aust. J.
Ex. Agri. Anim. Husb., 15: 45-53.

(Accepted for publication March 2018)

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 15 (2): 369-381, 2018.




