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Introduction

It was observed from the two years studies that the types and quantities of
feeds eaten by the animals varied from one deer farm to another and in a number of
cases the differences can be obvious (see Table 5.1). It appears that deer in captivity

tend to have their own prefere tial diet which differ from one farm to the other (Table

5.1)

Deer like to eat throughout the day. Ruminations were normally done under
the shades especially during hot sunny day (see Plate 5.1). There are various parts of
the plants other than the leaves that were eaten by deer including stolons, shoots,
twigs and occasionally stems (soft parts of the tree). In certain cases, the animals also
ate fallen tree leaves especially in primary forest where most of the plants were tall

trees (Ahmad Shuhaimi, per. comm.)

Palatable plants consumed in the area include weeds, legumes, grasses, tree
leaves and shrubs. Most of these plants were not cultivated in the paddock but which
grew widly in a pattern typical of secondary forest growth. In a number of farms deer
were found capable of tolerating thorny plants available in the area (e.g. Mimosa
invisa) but in other farm, this plant may cause injury to the deer mouth and the
animal eventually die because they could not eat properly (Rashid, per. comm.). Pellet
were normally offered in small quantities and was used both as a mean to facilitate

human-animal interactions and as feed supplement to the animals.
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Plate 5.1 - The Parit Baru deer farm, Selangor

Plate 5 2 Island of trees in Segamat deer farm

45



SyDIUALIO DD ]|

wnppovq umidog|

Dotpur vayon 4|

»

wnoandnd wngosiua

wnwpxow wnomu |

oyydydoio ppusvsspy]

DIOfL1> DPULIOYY

X

Ds1aup psouyy]

DUYIUDAI U DIUDY1Y

WNILIYIDGDIDU DUIOISDIDIA]

voyonbv veowod]|

SupiSaf voning]

opidsiy sna|

suaosaqnd puasodyua))|

saprounoniu wnpuo3odopp;

DSOWPIDL DINO)FULLIDG|

oa3up3 vIsVISAsy]

uBapuy sndavoojay

wmBupw v1ovy;

Sample

Parit Baru, Selangor'
Sg. Besar, Selangor'

Siliau, N. Sembilan'

Serting, N. Sembilan”
Juasseh, N. Sembilan’
T. Tasik Perdana, KL?

Datai, Langkawi’

Segamat, Johor™

Sg. Siput, Perak’
Ulu Kati, Perak’
Behrang, Perak’

Sekayu, Terengganu®

Gua Musang, Kelantan®

Note

&

1-DVS deer fam
2 - Private deer farm

3 - DBKL deer farm

Plant availability in various deer farms in Malaysia

Table 5.1:

4 - Individual deer farm
S - Government deer farm



[ SCIENTIFIC NAME VERNACULAR NAME FAMILY
Acacia mangium Acacia L inosae 1
Alternanthera triandra Kermak Amarantaceae
Artocarpus integra (heterophyll; Nangka Urticaceae
A e 1g (intrusa) Rumput Israel/Pengorak Acanthareae

I ) -
BC"‘I‘IHgI()IIIﬂ racemosa

Putat

Lecythdaceae/ Myrtaceae

Bracharia mutica Paragrass Poaceae
Calopogoni ide Calopo Papilionaceae
Centrosema pubescens Centro Papilionaceae
| Dipal /e Pucuk paku Polypodi
rﬁ_'l;m- hispida Ara kelempung Moraceae ]
| Fragraea fragrans Tembusu padang Loganiaceae
| Gnetum Belinjau/Daun sho Gnetace
| Gynandropsis gynandra Maman Cappardiaceae
[ Hibiscus rosa — sinensis Bunga raya/hibiscus Malvaceae

P

Tl

Euphorbiaceae

populifolius

1, 7
Homc

Mahang rusa/mamah pel

Hyptis brevipes Sawi enggang Labi.

/: (reptans) Kangkun Con volvulaceae

Leuceana leucocephala Petai belalang/Ipil - ipil Leguminoceae
Mmmmu malabathricum Senduduk Melastomataceae N

Mikania micrantha Selaput tunggul/Ulam tikus Asteraceae

Mimosa invisa Mimosa/Duri Semalu Mimosaceae

Morinda citrifolia Mengkudu Rubiaceae

Moringa oleifera (pterygosperma)

Remunggai/Merungai/Kacang kelo

Mussaenda erythrophylla

Janda kaya/ Janda berhias

Moringaceae
Rubi

Neptunia oleraceae

Tangki air/ Keman puteri

Euphorbiaceae

Ocimum_basilicum

Kemangi

Labiataceae

Panicum maximum Rumput Guinea/rumput benggala | Poaceae
Pdermachera gigantia Setenggek burung Connaraceae

| Pennisetum purpureum Rumput gajah/Napier Poaceae

| Pluchea indica Beluntas Compositae

| Premna cordifolia Bebuas Verbenaceae
Sapium baccatum Ludai/Maya Euphorbiaceae
Saudropus androgynus Pucuk manis /Cekur manis Euphorbiaceae
Seshania grandiflora Turi/Geti Caesalpiniaceae
Solanum nigrum Meranti Solanaceae

| Stenachlaena_palustris Pucuk paku merah/paku mending | Polypodiaceae
Trema orientalis Mengkirai Ulmaceae

Table 5.2 : List of plant samples
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Plant selection
A total of 80 plants samples were collected from various sites inhabited by rusa
deer (Cervus timorensis) during tiie course of study. Only 37 plant species (see Table
5.2) were subjected to detail analysis whereas tke rest were not able to be identified to
species level. Some of these unidentified plants were listed in Appendix E. The 37"
plants were grouped into three categories i.e. weeds, trees and shrubs (Table 5.3)
Three grass species (P. maximum, P. purpureum and B. mutica) and two legumes
species  (C. ides and C. pub: ) were also sampled in the studies for
comparison. These grasses and legumes grow 2adily in most deer farms in Malaysia
Table 5.3:  Classificatior of browse plants consumed by rusa deer in captivity
[ SHRUBS TREES WEEDS

Althernanthera triandra | Acacia mangium Asystasia gagentica

Barringtonia racemosa Artocarpus integra Gynandropsis gynandra

Dipalazium esculentum Fragreae fragrans Hyptis brevipes

Ficus hispida Gnetum gnemon Melastoma malabathricum

Hibiscus rosa-sinensis Moringa oleifera Mikania micrantha

Ipomoea aquatica Pdermachera gigantia Mimosa invisa

Morinda citrifolia Sesbania grandiflora

Mussaenda erythrophylla | Solanum nigrum

Ocimum basili Homalanthus populifoli

Pluchea indica Leuceana leucocephala

Premna cordifolia Neptunia oleraceae

Sapium baccatum
Saudropus androgynus

Stenachlaena palustris

Trema orientalis

I
The classified plants were then separated according to plants that were already known
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eaten by the animals (see Table 5.4) and plants which have the potential to be introduced as

deer feed (see Table 5.5).

5.3

5.3.1

Chemical contents of forages

Chemical contents in the plants were analysed using Proximate Analysis (PA)

and fibre detergent system.

Proximate analysis

The chemical content of the plants analysed are listed in Table 5.6. The DM
content ranged from 10 % (Stenachlaena palustris) to 33 % (Melastoma
malabathricum). Fifteen plants contained DM of between 10 % - 19 % whereas ten
plants had DM ranging from 20 % - 29 %. The highest DM value were above 30%

in 7 plants.

CP level in plants should be above 8% to make it suitable to be offered as plant
protein supplement (Church, 1982). In certain cases, 7% of CP may serve as the
minimum amount needed by deer in captivity (Urness,1969) and 13% of CP were
recommended for deer (Short, 1971). Most plants had CP value above the optimum
level with the exception of the Ocimum basilicum which has only 7.89% of CP
Neptunia oleraceae has the highest CP recorded (45.32%). Three of the 37 forages,
contained less than 13% of CP. Stenachlaena palutris, Moringa oleifera and Hibiscus
rosa-sinensis with CP > 38 % show great promises as apparently valuabie plant

sources of nitrogen.
The CF level in the plants ranged from 6.27% (Dipalazium esculen'un) to

42.08% (Acacia mangium) (average = 24%). Brachiaria mutica, Ipomoca aquatica

and especially Acacia marigium were high in CF content and these plants can be used
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as potential valuable source of energy.

The ether extract (EE) or crude fat content in plants ranged from 1.27%
(Gynandropsis gynandra) to 5.54% (Leuceana leucocephala). The ash level which
mostly constitute mineral content in plants were high as the lowest were 3.68 % in
Mimosa invisa to 17.58% in Hyptis brevipes. The NFE level in the juane wvas
d d lowest in /p quatica (15.25%) and highest in 7rema orientailts (00 54

%).

The chemical composition for different classes of plants were iisted in Table
5.6-a to Table 5.6 - e. Table 5.6 - a shows the variation in proximate composition in
eight of the selected tree leaves. Acacia mangium has the highest CF and EE content
but lowest in ash and NFE content. Gnetum gnemon also showed the lowest level in
DM, CF and EE. The highest level in DM and ash were in Solanum nigrum
Fragreae fragrans demonstrated a low CP content but high in NFE content. Three
other tree leaves;, Artocarpus integra, Pdermachera gigantia and Scshania
grandiflora  showed average chemical composition compared to those previously

mentioned.

Out of 16 shrubs in Table 5.6 - b, 6 plants showed DM ranging from 10.43%
(Stenachlaena palustris) to 32.61% (Trema orientalis). Ocimum basilicum has a
very low CP (7.89%) compares to Stenachlaena palustris with 40.18 %.  The
highest CF was in Jpomoea aquatica with 39.86 % and the lowest was in Dipalazium

l (6.27%). St hl palustris shows the lowest in EE with 1.34%

compared to the highest, 5.44% in Saudropus androgynus. As for ash content, Sapium
baccatum had the lowest and Ficus hispida, the highest (16.07%). [pomoea aquatica
(15.25%) had the lowest NFE while the highest was recorded in Ocimum basilicum

(65.78%).
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In the weeds category (Table 5.6 - c), Hyptis brevipes showed the lowest in
DM and CF contents but the highest in EE and ash contents. Afclastoma
malabathricum, which is also a shrub, has the highest DM. Mikania micrantha has
the lowest NFE but the highest CP. CF ranged from 11.35% in Hyptis brevipes to
26.19% in Mimosa invisa. Gnetum gnemon shows the lowest in EE and ash but the

highest NFE.

Table 5.6 - d listed three type of grasses eaten by deer in captivity [anicum
maximum shows a good potential forage for the deer with the highest nutrient content
with respect to DM, CF and ash although the EE and NFE were on the low side. The
chemical content of Pennisetum purpnreum was not much different compared to
Panicum maximum avart from a low CP and ash contents and slightly higher EE and
NFE contents. Brachiaria mutica contained the lowest DM  (19.43%) and CF

(19.6%). It also showed a higher CP with 39.22%.

Among all the 4 legumes species in Table 5.6 - e, Calopogonium mucunoides
showed the lowest CP, EE and ash but the highest in CF and NFE. Leuceana
leucocephala, another legume tree, contained EE ranging from 3.14% - 5.54%. The
ash content presented a small difference of between 6.37% to 8.44% in legumes
Neptunia oleraceae, showed the lowest DM (19.69%) and CF (9.52%). The CP level
in Neptunia oleraceae were the highest with 45.32% compared to 20.52% in
Calopogonium  mucunoides. When Centrosema  pubescens were compared  to
Lenceana leucocephala, there were not much differences in most of the chemical

composition especially in NFE (27.34% and 27.87% respectively).

When five different plants (shrubs, trees, grass, legume and weeds) were

compared (see Figure 5.1), the DM content was higher in legume  than those in weeds
of CP and EE, moderate in I

In general, legume contained the highest per g
and NFE, and low in ash. Weeds or: the other hand contained low EE but high in

NFE. Tree has the lowest CP whereas shrubs on NFE compared to the other forage
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class. Average PA on various forage class eaten by the deer (see Figure 5.1), indicate
that shrubs can be used as suitable plant: for deer feed. Weeds and tree leaves showed
an average amount of nutrients whicl implicate the animals can eat these plants

especially as a source of roughage wherever feed are scarce.

Fiber component

Table 5.7 a - e present data obtained from fiber digestibility analysis for
neutral detergent fiber (NDF), acid detergent fiber (ADF) and lignin. Hemicellulose
and cellulose contents in the plants were calculated by difference, i.e. NDF - ADF and

ADF - lignin respectively.

The NDF content was highest in Seshania grandifiora (59.25%) with average
content around 42.95%. Tree leaves sample (n = 5) have less than the average levels
of NDF and the lowest was in Moringa oleifera (30.89%). The ADF level ranged
from 21.55% in Dipalazium esculentum to 45.45 % in Homalanthus populifolius A
wide range in cellulose digested (6.97% - 38.34%) has been observed. The average

cellulose content of the plants was 2.7%.

Table 5.7 - a shows fiber contents in selected tree leaves: Moringa oleifera
showed the lowest NDF (30.89%), ADF (16.37%) and cellulose (12.57%). The lignin
content in tree leaves were as low as 2.83% in Gnetum gnemon and as high as 12.23
% in Acacia mangium. The hemicellulose ranged from 9.95% to 24.79 %. Seshania
grandiflora demonstrate a higher percent of cellulose (38.34%) compared to the other

tree leaves species.

The fiber component of 16 selected shrubs are shown in Table 5.7 - b. NDF
content ranged from with 37.11% (Sapium baccatum) to 69.46% (Stenachlacna
palustris). Dipalazium esculentum showed the lowest ADF (21.55%), whereas

Homalanthus populifolius had the highest level of ADF (45.45%). Barringtonia
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racemosa showed the highest percentage of lignin (12.60%) whereas Saudropus
androgynus had the lowest (4.42%). There was a remackably wide range in

hemicellulose content in shrubs, (4.3% to 30.73%). Cellulose content was less varied

Several plants contained less than 20% cellulose including Dipalazium esculertum.
Trema orientalis, Barringtonia racemosa. Sapium baccatum contained the lowest
cellulose (6.97%) whereas Homalanthus populifoli ined the highest amount of

cellulose (37.14%).

Fiber components in four legurie plants are presented in Table 57 - ¢
Calopogonium mucunoides showed the lowest percentage of NDF, ADF, lignin and
cellulose compared to Neptunia oleraceae, which had a higher content of ADF, lignin

and hemicellulose. Centrosema pub. ranked the highest in NDF and cellulose

content (40.30% and 18.82% respectively) among all the legumes. /leuceana
lencocephala contained an average amount of fiber component amongst all legumes

analysed.

Table 5.7 - d shows the fiber components in grass species. Panicum maximum
has the highest amount of lignin (12.83%) and hemicellulose (12.15%) but low m
cellulose (6.58%) compared to Pennisetum purpureum and Brachiaria mutica The
percentage of NDF in grasses ranged from 35.34% in Pennisetum purpureum to
28.27% in Brachiaria mutica. Pemnisetum purpureum demonstrated the highest in
ADF and cellulose but the lowest in lignin with 3.74% compared to that in Panicum
maximum (12.83%). Grass species with the lowest in ADF and hemicellulose contents

(16.52% and 4.78%, respectively) were shown in Brachiaria mutica.

Table 5.7 - e presents fibre contents from six weed species. Gynandropsis

gynandra showed the lowest amount of NDF (35.16 %), ADF (17.35%) and lignin
d a higher content of lignin (11.03 %)

(3.30%) whereas As) ia gang
and hemicellulose (23.83 %) but a lower amount of cellulose. The ADF level in these

weed species ranged from 17.35 % to 35.95%. Melastoma malabathricum

58



Spaam [E)EEIEN '«O sjuauodwod 12qif -3 - L ¢ EICLA
St6F St 0t P F £r 0l STTF09S | SFEFGC6SE | 61TF8E9F BSIAul DOy
008 Fs61C TTTFILYL SETFE99 | II1F8567 | CeeFicht DU DIUDYI]Y
9SS F 1602 ST1 76607 LY1FE9L | €6FFLS8T | 6TLFIS6Y W51y qD]OW DUOISD]7]Y]
807 F€ELl 0EFLLSI SETFILL | 911 FSIST | IL6F860F 5od1A4q SUARE]
005 #50¥1 1697 I8L1 890F0E | 081FSCLL | S6EFOISE D4puDUAS 515d0puvUATy
TCEFsI8 ST9FE8ET OVEFEOIl | €C1F8I61 | OLOFI0EH 03112843 DISDISASY
(%) 350[M[19)_| (%) 9SON[[PoMWaH | (%) Urudy (%) 4av (%) 4aN saxedgpidwes
q-LS3[qEL
COEF66LI S0LF9T9T ST1FLTOl | 91 TFOT8T | 88TFLLFE 025042]0 DIURIAaN
cEsFserl 86 1FLb Tl 0607909 | $OEFIFO0C | L6TFIOES D[oydao0ona] DubaoNI]
697 F 188l €TSF O Fl €0TF80L | 008F06ST | 1TSF0C0F Suaosaqnd DwiaSO4uz )
6977 66¢€ SEEFoCSl VUCFChS | S8O0FIPCl | vel1FLLLT | Saplounonu wniuo3odoj)
(%) 350MM[13)_| (%) aso[n[j2omuay [ (%) urusry (%) 4av (%) 4aN sapads/aidures
.
EELCEEET Pa153[as JO sjusuodwod Jaqi ®-LC3qeL
L6T =86 6T SULF6LIT LS1FT6E | TCOFOLTE | vetF6FLS WnJS1u wWnupjog
¥6'T = be 8¢ PO FEIPT SI0FC9C | €c6%961F | trSFST6s D40}]ipu43 DIUDGSaS|
STEFLYEl CCSF6LL SLTT6811 | 88CF 9¢ST | €L1FSIEE DIUDZIS DI2YIOWIIP]
99°€ F LS TI STEFISHL SCTF#St | SCTFLLOL | 1911 F680¢ D42]15]0 OSUIO]Y|
L6T=118C 960 F 66 9507 €87 | STOFP60L | TILFSESE TowauS WD)
TT9F 9ISl €€ =801 SLTFSLY | 09FF16FC | TIL FOLSE SuD2804] 0904304:]
ST I8l 0TS Fsr e 60EFSP0l | Ov8F958T | 68CF10TS 28I Sndawo0IY
€T F el TCYFT6El LT17ECCl | 1TTF95ST | 1€9F8F6¢ wini3uow o103} |
(%) 8soinji2D | (%) @soiniiediweH | (%) uubn (%) 4av (%) 40N saads/adwes




TSLFSS U 10T=8LF S01=eLs [ 1L0%2591 | 1L0FLT8T CETERTEE
S06FSCHe 60TFSTL L90FvLE | YOCT608C | OUIFHese wnaandind wnjasiiag

17859 FlEFsIel €8CF €821 | P16l | F60FLSIC WD WNIUD ]
(%) 350IN12)_| (%) SSO[NI[201WH | (%) Uniar| (%) 44V %) 4aN sawadgpduies |

SQTUYS PI1I3[3S WO SIATA] JO SIUAUOAWOI 13Q1] - P - LS J[qEL

LT F88El €69 F £L°0€ 9€TF 001 | +TSFE€99T | 1THF96Ls SIOIUI40 DWiaA]
01 EF80TE T0°L F 88T ISTF6I6 | €8EF660F | Ch[F9r69 stisnjod buap|yovualg|
T88F €52 ST F£9°5T S60FTHY | Y1 67569 | 6321 78505 SnuAB04puv sndodpnog|
PULFL69 S6EFE6TI PUTFL69 | 8UbFP0CC | STEFILLE wnjv>o0q wnidog
6LLF609€ S0 FFIIL TITFLS6 | ICE78S6C | 60LF 0895 1]0fip405 DuUa4]
806 F FTEC 611 F6E4T €6CFI68 | 6SEF SITH | TreFps 99 DoIpul YN
S9EFTL ¥ P F S0l STTFY6S | 609F908C | pL9FSO0F (ST IEr)
10LFTELT occFal €6CFYI0l | TFOF96LE | 8008105 0)14ydoayy i bpuavssnyy|
S98F LYIT 009 F 1197 61 1F8EL | tO1FS88T | LECFI6FS D1[0f 115 DPULIO]Y|
1LLF610C TS * SL 8l €90F68% | F8CFLOSC | 961 e8¢ 5o11onbo Da0wod]
01U E=FILE 6007 0L+ THT1F1E8 | t8VFSpst | 0667 SL6F snijofijndod snyjuvjouiory
869F661C SELFOIHT 6LTFOVY | SF6FSH9T | Ie 175508 SISUaUIS - D504 SSIGI
[ LSEFOIST L90FII'8 | 80SFS90¢ | +€T =85S opidsty snoLy
STTF66 68 ¥ 6L°8T 8E€TFEIUL | 90T FSSIT | ILTFHEOS wnyuapnasa wnizopodid|
STYFSSSI €9EFE6 T 9€0F09T1 | 9¢T+8IST | 9Tl =II¢r DYOWaI01 DINOISUIIDE
IS+ 76607 STEFI0HT SLTFICL | Te1F0£8T | S901 F9¢ s DAPUDIL] DAYIUDUIYI]F
(%) 3s0[n[j2) | (%) so[n[j2onuay |~ (%) urusiy (%) 4@V (%) 4N saadg adures

60



S3[ATWES SSEI5 Pataa[as JO SIuauodwod 1aq1] 3 - £ G 3[qeL

FSLFSSTT 10TF8Lt SOTF2LS | 1LOFTSO1 | ILOFLIST DO1I DIDIY0IG
S06FSCHT 60T FSTL L90FpLE | POTF608T | OUTFrese wnaandind wnjasiuuag
TITF8S9 FrEFsIal €8EFE8TL | PLIFIv6l | P60FLSIE WRUIXDUI WD TUD]
(%) 350[[[3)_| (%) 3SO[[[30MISH | (%) Uruar| (%) 4qV (%) AN ~sowadg pjdureg

SQUUYS Paida[es WOlj SaAea] JO STUau0dwod 123G - p - LS [qeL

LT F88EL €69 F £L°0€ 9ETF 00l | vCSF€99C | TP F9CLS S1[DIU2140 DUiad]
0IEF80T¢ 0L 8Y'8T ISTF616 | €8CF660r | Cr1+9v69 St4isnjod Duan|y>0UIg
F88 F €SI €T FE95T S60FTry | tI6FS69T | 68C1 #8515 snuSopuv sndo4pnvs |
PIUTFL69 S6EFE6FL PITFL69 | 8UpF90TC | STEFILLE wnjpoo0q winidog|
6L°LF609¢ 80b FHIIL TITFLS6 | 1TEF8S6L | 60LF 0895 1[0fp405 DUl
806 F FTEC 611 F6€ 1T €6CFI168 | 65CF SITH | hEFps 99 D2IpuI DaYN] ]
SOEFTITT ¥l b FESOL STTFH6S 609 F 90'8T tL'9 F S9 0t Wn2ISDY WnWId()
10LFTELT 9sEFLLU €6EF$901 | TH0OF96LE | S00F810S )1 ydoayiia puavssnjy,
S98F LYIT 009 F 119T 61 TF8CL | rO1FS88T | LETFI6FS DI[Of 115 DPUIOJY]
1LLF610C TS FSL8I €90F68F | FSEFLOST | 961 Fe8¢€h 05170nbo Da0wod]
0UE=FILE 6007 0£ T THIF1E8 | ¥8YFSpSt | 066 FSL6F snijofijndod snyjuvjoiof]
869766 1T SELFOIHT 6LTFOrY | SP6FSPOT | 1€1 %5508 SISURUIS - DSO4 SNISIQIH]|
TP FSTT LSEFIUST L90FII'S | 80SF690¢ | +€T+I8sS opidsty snoL
STTF66 68°S ¥ 6L 8T 8€TF 9Tl | 901 FSSIT | ILTFHe0S wnjua[nosa wnizofodiqy
STYFSSSI €9EF 6T 9€0F09T1 | 9¢T=818C | 9TI=10¢r DSOWaOD1 DIUOISUIDg
1S+ ¥ 660C STEFI0HT SLTFICL | TC1F0£8T | S901 F9£CS DAPUDIL] DADYIUDULIYI]
(%) 3S0[M[12)_| (%) SSOIN[[POIWAH_| (%) urusry (%) 4aV %) 4aN sopadgpidures |

60



showed a high level of DM with 49.56%. Mimosa invisa contained the highest level

of ADF and cellulose (35.95% and 30.35% respectively).

Mineral

Minerals analysed from the plant samples were grouped into macrominerals
and microminerals, are presented in Tables 5.8 and 5.9. Macrominerals normally
present at level greater than 100 ppm and micromineral present less than 100 ppm
(Church, 1991). .Macrominerals consists of calcium (Ca), pottasium (K), sodium (Na).
phosphorus (Po) and magnesium (Mg) wh microel consist of cobalt (Co).
copper (Cu), zink (Zn), iron (Fe), plumb (Pb) and (Mn). Aluminium
(Al) which may also be considered as a toxic element (McDowell et al, 1993) was also

detected

Table 5.8 presents macrominerals contents in selected browse plants. Ca level

ranged from 3.85 ppm (Ficus hispida) to 22.95 ppm (Dipalazium esculentum) Ca

content was also low in Barringtonia and Dipalazi I but
present in ample amount in other forages. Ca content (109.45 ppm) was considerably
low in Seshania grandiflora (rormally ~ 400 ppm) reported by other researchers (
Babjee and Chin, 1991; Shelton and Jones, 1994). Phosphorus content in the plants
analysed ranged from 14.84 ppm to 255.33 ppm. Phosphorus content is the lowest in
Melastoma malabathricum (16.97 ppm), and could lead to dietary deficiency in

phosphorus if this plant consist major portion in the diet.

The Ca: P ratio of the plants analysed presented a wide range, of differences
from 0.2 : 1 to 154 : 1. A Ca : P ratio of 1:1 to 2 : 1 in the plants is usually
recommended in the diet of deer and other ruminants (McDowell et al, 1993). The
ratio of Ca : P is also important to ensure proper absorption of these minerals. By
these standards, ratio of Ca : P in the secondary forest plants are wide, ranging from

0.16 : 1 for Stenachlaena palustris to 16 : 1 in Melastoma malabathricum. Plants with
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ideal Ca : P ratio were 1 : 1 (Neptunia oleraceae and Seshania grandiflora). Plants
with relatively high Ca:P ratios are 7rema orientalis, (4:1), Asystasia gangetica (5'1).

Dipalazium esculentum (8:1) and Leuceana leucocephala (9:1)

Centrosema pubescens showed the smallest amount of Na with 4.09 ppm and
Pluchea indica has the highest level with 2010.16 ppm. Low level of Na in plants is
not of major concern in farmed deer since Na is normally always available in the form

of sait lick.

Table 5.9 shows the amount of micromineral present in the browse plants
analysed. Cu content in all plants in general were very low. The highest content was
recorded in Hibiscus rosa - sinensis (2.06 ppm) and the lowest was detected in
Ipomoea aquatica (0.0014 ppm), Leuceana leucocephala (1.0926 ppm) and Sapium
haccatum (1.0214 ppm). Cu is known to cause toxicity when consume in excess.
especially plant containing more than Z0 ppm. It appears that browse plants analysed

do not pose threat with respect to excess dietary Cu.

Co is a mineral with the least amount detected in the plants analysed. The
amount detected ranges from 0.001 ppm to 0.03 ppm in Barringtonia racemosa and

Hyptis brevipes respectively.

The Fe level in the plants analysed ranged from 0.51 ppm to 24.16 ppmi with
majority (n = 35) exhibited Fe content less than 8 ppm. Both Gynandropsis gynandra

and /pomoea aquatica contained quite high level of Fe (20.97 ppm and 24.1653 ppm)

Ipomoea aquatica demonstrated the highest amount of Zn (30.75 ppm)
whereas Brachiaria mutica had the lowest (0.06 ppm). Manganese content in the
plants ranged from 0.1865 ppm to 33.6012 ppm. Most of the plants have less than 10
ppm of Mn except for Saudropus androgynus (12.5418 ppm) and 7rema orientalis
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5.3.4

(10.1197 ppm).

The highest plant content ot Al was shown in Gynandropsis gynandra
(30.0927 ppm), which was nearly 4 times higher than that detected in A/thernanthera

triandra (8.5391 ppm). Several other plants has Al level lower than 4 ppm. ie

Asystasia gangetica and Ip q Mel labathricum contained
the lowest A1 (0.37 ppm).
As a whole, mineral in Ip quatica, when compared to other

plants are on the higher side with respect to Pb (12 ppm), Fe (24 ppm) and Zn (30

ppm). It is worth noting that Cu content in /pomoea aquatica was very low (0 001

ppm).

Mineral analysis has shown that most browse plants appeared to contain
adequate amount of Ca, Zn, Fe, K and Mg whereas Cu, Na, and P level were on low
Nutrient level (Table 5.8 and Table 5.9) were generally similar to those reported
elsewhere (McDowell et al. 1993) for other plant species apparent differences may be
attributed to variation in soil type and plant maturity. There is very little information
available on mineral content in shrubs and tree for comparisons except for several
outstanding plants such as Leuceana leucocephala (Gutteridge and Rekib, 1994) and

Seshania grandiflora (Shelton and Jones, 1994).

Metabolizable energy

Metabolizable energy (ME) values of feedingstuff are essential for formulating
livestock rations in order to fulfill the specific energy requirements for growth,
reproduction and production. The methods used for determining ME were adopted
from procedures described by Menke et al. (1979). ME for 9 selected browse plants
from 3 collections (1, I1, I1T) were determined within the same year (1994).
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5.3.5

Figure 5.2 shows the mean ME in 9 selected browse plants from 3 different
times of the year. In Feb/Mac, Saudropus androgynus , Moringa oleifera, Premna
cordifolia and Ficus hispida contained more than 8.00 kJ/kg DM of ME, while the
other plants had less than 7.00 kJ/kg DM. Gnetum gnemon had the highest ME in
April/May ranging from 6.10 kl/kg to 7.60 ki/kg DM. Neptunia oleraceae on the
other hand contained the lowest ME (5.75 kl/kg DM) when compared to plant
sampled in Feb/Mac (7.91 ki/kg DM) and in April/May (6.81 kJ/kg DM). There was
also a decrease flow in Sawdropus androgynus and Ficus hispida.

The ME content in Trema orientalis was more consistent throughout the year
There was an upward trend in Gnefum gnemon ME content from Feb/Mac to
Oct/Nov (7.61 kl/kg DM - 8.57 ki/kg DM). The ME content of Moringa oleifera
was lowest in April/May (6.35 kJ/kg DM) when compared to Feb/Mac (8.50 kl/kg
DM) and Oct/Nov (8.23 ki/kg DM) values. Similar trends apply to Seshania
grandiflora. ME content in Premna cordifolia demonstrated a sharp fall from
Feb/Mac (8.03 kJ/kg DM) to April/May (6.91 ki/kg DM) which decreased further
albeit slightly in Oct/Nov (6.44 klJ/kg DM).

An overall assesment of the mean value of ME of the plant analysed for the

whole year indicate that Gnetum gnemon contained the highest ME content (8.48

kJ/kg DM) whereas Neptunia oleraceae (6.59 kJ/kg DM) cuntained the lowest ME

Anti - nutritional value

Table 5.10 shows the presence of saponin, alkaloid and terpenoid using TLC

Gynandropsis

method. Alkaloid was absent in Asystasia gangetica, Gnetum g
gynandra, Stenachlaena palustris, Sandropus androgynus, Leuceana leucocephala,
Ipomoea aquatica, Trema orientalis and Fragreae fragrans. Other plants showed

evidence of the existence of alkaloid from all extraction solvents.



Sample Terpenoid Alkaloi
[Pcn E | cua, MeOH 1 Pet E | CHCl, | MeOH I Pet E | CHCl, ] MeOH

Grass

+

Brachiaria mutica + - - + - +

&
+
+

Panicum maximum - + + - 4 -

*
+
i

Pennisetum purpureum - - - - = =

Legume

Calopogonium mucunoides + - - + - -

+|+
+
+|+

Centrosema pubescens - - - + =

+
'
¥
+
'

Leuceana leucocephala + &

+
'
+
+
+
+

Neptunia oleraceae - -

Shrub

Althernanthera triandra - .+

"
+|+
+[+

Barringtonia racemosa -

Dipalazium esculentum -

+[+]
+

+ |+ [+ ]+ ]+

++ |+ [+ |+

+|+ [+ |+ ]+

Ficus hispida -

Hibiscus rosa - sinensis -

Ipomoea aquatica

++ |+ ]+ ]
.

+|

Morinda citrifolia

Mussaenda erythrophylla

|+ f+ |+ ]+

Ocimum basilicum

+|+ |
+|+ ]+ ]+

Pluchea indica

Premna cordifolia

+|
+|+ |+ [+ +]0
+|+ |+ [+ ]+ ]+
+|+ |+ [+ ]+ ]+]

'
++ |

Sapium baccatum

[+ [+ ]
.

Saudropus androgynus
Stenachlaena palustris

+|+ [+

+ |+ [+ ]

+|+ [+
.
+
.

Trema orientalis

Tree

+
+

Acacia mangium

+
+|+
+

+|+
3

Artocarpus integra

+|+ [+

Fragreae:fragrans

+|+]
+|+[+]+

Gnetum gnemon

Moringa oleifera -
T

+[+ [+

Pdermachera gigantia
Sesbania grandiflora

+[+ ||+

+|+ [+ ]|+ |+ |+ ]
'

+|+ [+ ]|+

|+ [+ ]+

+|+[+]+]

+|+[+]+]

Solanum nigrum -

Weed

+
+
+

Asystasia gangetica

Gynandropsis gynandra

.
+|+[+
+[+]

Hyptis brevipes

+|+|
+

Melastoma malabathricum

'
+

Mikania micrantha

++]+]+ ]
++ |+ [+ ]+
+| 4|+ [+ [+
]+ [+ |+

Mimosa invisa

Table 5.10 - Presence of anti nutritional factors (saponin, terpenoid, alkaloid) in plant
samples
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There were no evidence of the pr:sence of saponin in Dipalazium esculentum.
Gynandropsis gynandra and most of the legume; Calopogonium mucunoides and
Centrosema pubescens. Pdermachera gigantia has more saponin in petroleum ether
and chloroform extraction than the rest but the amount was less when the plants
sample was shaken in methanol. Stenachlaena palustris and Ocimum basilicum had a
moderate content of saponin in all extraction solvents.

d d in Homalanthus populifolius, Pennisetum

Terpenoid was not
purpureum and Mimosa invisa. However, it was shown to be present in Acacia

basilic: and

mangium, Artocarpus integra, Fragreae fragrans, Ocimum

Pdermachera gigantia
5.3.6 Rusitec fermentation system

Figure 5.3 illustrates the extent of DM digestion (%) by the rumen mixture
during anaerobic fermentation for 11 selected plants. Only two plants, /’/uchea indica
and Pennisetum purpureum achieved DM greater than 50 % after 24 h incubation
whereas Artocarpus integra had 60 % DM digestibility after 48 h incubation
Fragreae fragrans, Ficus hispida, Premna cordifolia and Sapium baccatum had low
DM digestibility throughout the course of incubation and achieved between 55 % - 85
% DM digestibility after 120h incubati Seshania grandiflora, Dipalazium
esculentum dan Morinda citrofolia had much lower DM digestibility than those in

group above. However n increase in DM digestibilities took place after 72 h of
incubation i.e. from a mean of 0.30 to 0.90. All other plants showed gradual increase

in DM digestibility with time front = 24 h.

The rates of DM disappearance however was different between
plants..Seshania grandiflora had the fastest rate of DM disapperance from 72 h to
120 h compared to Sapium baccatum which also showed a sharp growth but not as
high as Sesbania grandiflora. Ficus hispida, Artocarpus integra and Prema cordifolia
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demonstrate an increase from 24 h to 48 h but moderate growth to 120 h Even

though Ficus hispida were the lowest in 24 h but it starts to a sharp increment to 72 h

Statistical analysis

The analysis of variance or PA for Sapium baccatum were shown in Appendix
H. The effect of location of Sapium sp. sampling showed significance (P < 0.01) for
DM, CF; NFE and ADF, but not (P > 0.05) for Ash, NDF and lignin.

ANOVA on the chemicals composition (Table 5.11) for each of the plant.
Seshania grandiflora, Saudropus androgynus and Premna cordifolia (when leaves
were compared with shoots and twigs) was shown in Table 5.11. Eight duplicates for
Seshania grandiflfora and 11 duplica.es of Saudropus androgynus and I’remna
cordifolia were used in each treatments. No significant difference (P > 0.05) in CP.
ash, NFE and lignin content in Ses/ania grandiflora were found whereas the
differences in CF, EE, ash, NDF and ADF were highly significant (P < 0.01). There
was significant variation (P < 0.01) in DM, CP, NDF, ADF and lignin in /’remna
cordifolia. Difference in variation in CF, ash and NFE content was not significant (P

>0.05).

ANOVA was also carried out to compare nutrient contents in leaves and
shoots from three plants; i.e. Leuceana sp., Artocarpus sp. and Moringa sp. (see
Table 5.11). These plants are highly palatable and will be consumed readily by rusa

deer (Cervus timorensis).

Moringa oleifera varies significantly (P < 0.01) with respect to CF and lignin
content, whereas DM, CF, EE and ash were significantly (P < 0.01) varied in

Lenceena sp.. Out of nine replicates, DM, ADF and lignin showed significantly

variation (P < 0.01) in Arfocarpus sp.
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Comparison for leaves to twigs were done among five plants shows that
Gnetum gnemon was only significant in CF. While Solanum nigrum was highly
significant in DM and EE and Dipalazium esculentum was significant in NFE and
lignin. DM, CP, CF and EE were significantly effected in Alternanthera triandra and
Pdermachera gigantia were significantly difference in CP, CF, ash, NFE and lignin

From the analysis of variance (ANOVA) at P < 0.01 (see Table 5.11), there
was no significant difference in the preference of eating for all treatments. In the
multiple range test (P-< 0.05), there was significant ditrerence in parts between

treatment.
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