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RINGKASAN

Penilaian kesan terhadap 20 jenis rumput terpilih dengan kadar pembajaan sebanyak 400

kg N sehektar setahun, dan pembuangan daun pada jarak tiaptiap 5-6 minggu telah dibuat di

Serdang, Malaysia, selama 2 tahun. Ini termasuklah menyabit semasa di tahun pertama dan

ragutan berselang oleh lembu-lembu di tahun kedua.

Penghasilan bahan kering kesemua 20 jenis rumput ini berbeza dari 6.100 ke 2'l ,700

kg sehektar setahun dan hasil "protin kasar" pula berbeza di antara 730 ke 2,900 kg sehektar

setahun. Jenis-jenis yang mengeluarkan hasil tertinggi ialah Tanganyika guinea, B. decumbens dan

Gori guinea diikuti oleh Setaia splendida dan Paspalum plicatulum cv. Rodd's Bay. Hasil bahan

kering rumput-rumput tersebut didapati berhubung secara positif dan bermakna (p<0.05)

(significantly correlated, p<0.05) dengan pertambahan hujan kecuali pada empat jenis. Peratus

bahan kering rumput-rumput tersebut berbeza daripada 16 hingga 33% dengan C. plectostachyus

yang tertinggi dan jenis-jenis Setaria yang terendah.

Kandungan nitrogen daripada jumlah herba mempunyai kaitan yang negatif terhadap

penghasilan bahan kering dan kandungan "protin kasar" pula berbeza dari 10.5 hingga

13.5%. Kandungan natriam dan kalsiam pada amnya adalah lebih tinggi bagi jenis-jenis Sefana

sementara kandungan magnesiam adalah tinggi bagi jenisjenis Paspalum dan Digitaria, Kandungan

garam€aram galian (mineral) dan nitrogen terhadap 20 jenis rumput dibincangkan dari segi

hubungannya dengan keperluan-keperluan pemakanan binatang

INTRODUCTION

The majority of cattle in Malaysia relies almost entirely upon native grasses from fallow
padi fields, road-side verges and plantation holdings as their feed. Such natural pastures as

reported by LIU (1968) and Nc (1972) are low in nutrit ive quality and productivity.

Studies on the evaluat ion of  in t roduced grasses (Krer tNc,  1951;HENDERSoN, 1955;

JAMIL,  1956;  Ung andJAMIL,  1957) indicate that  th is  country is  favourable for  improved

tropical pasture production. However, there are few reports available on the comparative
productivity and chemical composition of the different introduced tropical pasture species under
similar cultural and management conditions.

The objectives of the study were to evaluate the performance and chemical composition
of 20 improved tropical grasses which have shown high productive potential in the plant

introduction nursery at Serdang, and to select from these, the more promising species for

grazing assessment.
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MATERIALS AND METHODS

Environment

The experiment, conducted in Serdang, was on a well-drained Serdang soil series (Lpaltv
and PaNroN, 1966) that had been under rubber cultivation unti l 1971. The soil chemical
properties of the site has been previously described by Tualt et al., 1g7g.

The mean total annual rainfall (15 year mean) was 2448 mm with the driest months of
the year falling between June and September (Figure t).
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Figure 1. Mean monthly rainfall for Serdang from l95g 1972.
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The mean daily maximum and minimum temperatures were 32 and 2l'C respectively

with no distinct seasonal fluctuations.

Treatment and design

The 20 grasses selected are l isted in Table 1 together with some notes on their habits.

TABLE 1. IDENTIFICATION OF 20 GRASSES EVALUATED AT SERDANG. MALAYSIA

Grass Species Common l\rame

Brachiaria brizantha (Hochst) Stapf.
Brachiaria decumbens Stapf .
Brachiaria ruziziensis (Germain et Everard)
Cynodon plectostachyus
Digitaia sp. (USDA PI H l0)'
Digitaia sp. (Slenderstem)'
Digitaria sp. (USDA PI x 125 1)'
Digitaria sp. (USDA Pl x 46 l)r
Digitaria setivslva Stent (USDA PI 299892)'
Pqnicum maximum cv. Coloniao
Panicum mnximum cv. Gori
Panicum mnximum cv. Hamil
Panicum msximum cv. Sigor (K 52530)/
Panicum maximum cv. Tansanvika
Paspalum dilatqtum
Paspalum plicatulum cv. Rodd's Bay
Paspalum plicatulum cv. Hartley
Setsria anceps cv. Kazungula
Setaria anceps cv. Nandi
Setaia splendida (CPI 15899)J

Signal grass
Ruzi grass
African Stargrass

Coloniao guinea
Gori guinea
Hamil guinea
Sigor guinea
Tanganyika guinea
Common paspalum

Kazungula setaria
Nandr setaria

Stolonif-erous
Stoloniferous
Stoloniferous
Stoloniferous
Stoloniferous
Stoloniferous
Stoloniferous
Stoloniferous
Stoloniferous
Erect
Erect
Erect
Erect
Erect
Erect
Erect
Erect
Erect
Erect
Erect

1 United States Department of Agriculture Plant Introduction Number.
2 Kitale Plant Introductuon Number.
3 Commonwealth Plant Introduction Number.

All the grasses were established from cuttings in March 1973, supplied with 15 kg N,30

kg P and 15 kg K ha-r. They received a uniform defoliation in June 1973 prior to the

commencement of the experiment.

The grasses were evaluated at a 5-6 weekly defoliation interval over two consecutive
years using a 4 x 5 rectangular, lattice design with 3 replications. The fertilizer rate was 400

kg N,50 kg P and 300 kg K ha ' '  ann- ' .sp l i t  appl ied af ter  each cut .

Harvesting sampling

In the first year, the grasses were hand-cut, weighed and sub-sampled. The sub-sarhples

were sorted into grass and other species and dried overnight in an air-forced drought dehydrator

at about 70oC and weighed. In the second year, the grasses were further evaluated under rapid

intermittent grazing by 20-25 cattle at 5-6 weekly intervals. Prior to each grazing, three

quadrat samples of 0.5m x 0.5m each were taken from each plot at pre-determined random
positions for dry matter (D.M) yield estimation.
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Chemical analysis

A11 dried samples were ground to pass through a I mm screen, bulked by replicates, and
in proportion to the D.M. yields over all harvests. These were sub-sampled for analysis of
nitrogen, phosphorus, potassium, calcium and magnesium by emission spectroscopy (JoHNsoN
and SttltoNs, 1972). Crude protein of the herbage was determined as Kjeldali l nitrogen x 6.25.

Other observations

In addition, observations were made on palatabil ity, persistence, pests and diseases of the
grasses. Rainfall was recorded throughout the experimental period.

RESULTS AND DISCUSSION

Annual Productivity

Total herbage yield varied among the 20 grasses but yieid trends were similar in both
hand'cutting and grazing although the former showed a higher production. The D.M. yields of
the grasses averaged over the two years are shown in Figure 2.

Throughout the duration of the experiment, Tanganyika guinea gave significantly
(P(0 0s) higher yields (27.700 kg ha-l unntl ) thun ,rhe o;he; grasses except B. decumbens
(24.700 kg ha- '  ann- ' )  and Gor i  guinea (25.400 kg ha- I  unn- I ; .

The three best yielding grasses compared favourably with the yields obtained by other
researchers in  s imi lar  improved species (Uno and JAMIL,  1957;  DuNSMoRE and ONc,  1969;
coLMANi 1971, :  TAN et  a l . ,  1973).  Nc (1972) obta ined t9,740 kg D.M. ha- l  ann- l  a t  224
kg N ha-' ann-' ftom B. decumbens. In the tropical areas of Australia, GnoF and HenorNc
(1970) also reported B. decumbens as the highest yielder, followed by the high-yielding Hamil,
Common aqd Coloniao guinea. The annual D.M. yield. of the ten guinea grass varieties reported
by them ranged from 15,700 to 28,000 kg ha-I ann-I. In contrast, Hamil and Coloniao guinea
in this trial performed rather poorly and this was probably due to viral-like infection of the
grasses.

Cynodon plectostachyls gavel.the lowest yield but FrrNr et el., ( lg7l) obtained a high
yield (30,900 kg D.M. ha-r ann-r-) with a ferti l iser rate of 67 kg ha'l of NpK at each
6-weekly cut. The low grass yield in this experiment could be attributed to the poor sward
formation resulting from slow establishment.

Tlae Digitaias, P. plicatulum cultivars and, Setaias produced high D.M. yields over the
two years. However, under grazing, increased yields from Hartley paspalum and Kazungula
setaria were noted. JoNEs (1966) also reported increased yield in 

-Kazungula 
setaria under

grazing. The better performance of the grasses under grazing was probably due to their greater
persistence.

Dry matter content

D'M' percentage of herbage is an important factor for consideration in forage meal
production. The average percentages of D.M. of the 20 grasses are shown in Figure 2. The three
highest yielding grasses did not differ significantly in D.M. content from each other. c.
plectostachyus gave the highest D.M. content, significant at p(0.01. oypNuce (1g57) also
reported a hiCh D.M. percentage in this grass G:6.6% at 6 weekly cut). Unfortunately, C.
plectostachyus was the lowest yielder of the 20 srasses.
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The Setarias, although the highest in fresh yieid (data not shown) exhibited the lowest
D.M. content, significantly lower (P(0.01) than the other grasses. Tlne Digitaias and the
Guineas had similar D.M. content except for Dgitaria sp. (Slenderstem) and Hamil guinea.

The D.M. percentages obtained in this study were generally higher than those reported by
other investigators (Liu, 1968; Nc, l9j2 and TIN er at., 1973\. This could be attributed to
different drying temperatures adopted.

Rainfall effect

Monthly rainfall data at Serdang for the experimental period are given in Figure 3.

The first year of the experirnent was slightly wetter than the long term mean total
annual rainfail (2520 rnm compared with an average of 2448 mm) but the second year was
dr ier  (1600 mm) due to a long dry spel l  f rom June to October in  19j4.

The D.M. yield of the 20 grasses was positively correlated to the quantity of rainfall
received during the regrowth period (Table 2) except for Sigor guinea, Coloniao guinea, S.
splendida and D. setivalva.

The positive relationship of rainfali to the mean D.M. yield of the 20 grasses is well
i l lustrated in Figure 3. Unfortunately the water status of the grasses was not determined and
differences in drought tolerance amongst the grasses were less obvious. In view of the generally
reduced yield during periods of low rainfall. further investigation is needed to determine the
degree of the adverse effect of water stress on the growtl 'r of these grasses as has been done by
Nc et  a l . .  (1975) crn green panic guinea.

Nitrogen and protein yield

There was a negative relationship between nitrogen concentration and D.M. yield.
Coloniao, Sigor and Hamil guinea. P. dilatatum, Nandi setaria and S. splendicla were significantly
higher (P(0.05) in nitrogen concentration but their crude protein yields were low due to l,-.rw
D.M. production except for S,splendida (Figure 2).

Conversely, Tanganyika,and Gori guinea and B. decumbens gave the highest crude protein
y ie ld (2620 2905 kg ha- '  ann' t  )  in  sp i te of  thei r  low ni t rogen concentrat ions and crude
proteln percentages.

Low ni t rogen concentrat ion has of ten been repor ted in  t ropical  grasses (FRENCg. 1957).
The crit ical level of nitrogen concentration below which voluntary intake of D.M. is depressed
is about  1% N. (MI lnonn and MINSoN, 1966).  In  th is  exper iment .  the n i t rogen
concentrations of all the grasses were well above this crit ical level. MINsoN et al.. (19:'6)
indicated that the recommended dietary content of nitrogen for f inishing cattle weighing 300 to
500 kg was 7.8% in D.M. of diet. Gori and Tanganyika guinea, C. plectostachyus and all species
of Digitaria, Paspalum and Brachiaia except B. ruziziensls and Digitaia sp. (x-125-l) were
marginally below this recornmended level. This could lead to a possibil i ty of nitrogen dehciency
potential in these forages for animal production. However, the low nitrogen concentrations or
crude protein percentages of these grasses were analysed from total herbage but under grazing,
selection of the younger and leafy tissues by animals could result in a higher nitrogen iniake.

TRN and Ptrr.tn (1975) have indicated the requirement of a'nitrogen concentration of
2.4-2.7% N for high quality forage meal production. Under the present management, such high
nitrogen leveis could not be obtained from these grasses but a higher level of nitrggen
application and a shorter cutting interval could help to achieve the required level of nitrogen as
has been shown by vrcENTE-cANDLER et  a l . ,  (1959) and SoroueyoR-RIos et  a i . .
(1e7 4).

168



WI I NI'I-IYCNIYU AIIAJNOI^I

co c.l

b.

\
_ a ) M

i s
? q )
u L .

l s
bO

S R

* P,:l x
, : %

\l 
'b

S u o

-\' Ns *

u !
i :

! F

= p
" { :b . s'S ts

1 . q )

R U

i\ q)

cn

I

s

trr

o\
4

.f,
r-

*tJ

E
c

! ) o. n >
> r F

o -

: O

> \ e

a O

O 6

4 b o

*!

I i z
^ -

a

a

r r

r r l
t4

k

r r

s
tr-

co
a-

z

co

(r_eq a>11 cttall USJJvII AUC

a.l

I
I

r69



TABLE 2: THE COEFFICIENTS OF CORRELATION OF RAINFALL WITH DRY
MATTER YIELDS OF 20 GRASSES OVER A TWO-YEAR PERIOD IN SERDANG

Grass species Coefficients of correlation

Brachiaria brizantha
Brachiaria decumbens
Brachiaria ruzizie nsis
Cv no do n pl e c t o s tachyus
Digiraria sp. (H 10)
Digitaria sp. (Slenderstern)
Digitaria sp. (x 125 1)
Digitaria sp. (x 46 2)
Digitaria setivolva
Panicum nwximum cv. Coloniao
Panicum maximum cv. Gori
Panicum maximum cv. Harnil
Panicunt maximum cv. Sigor
Panicum nwximum cv. Tanganyika
Paspalum dilatatunt
Paspalum plicatulum cv. Rodd's Bay
Paspalum plicatulum cv. Hartley
Setaria anceps cv. Kazungula
Setaria anceps cv. Nandi
Setoria splendida

0.61*
0 .5  5*
0 .62*  *

0 .5  2*
0 .61**
0 .62**
0 .5  8*  *

0 . 5 9 * x
0 .34  N.S.
0 . 3 1  N . S .
0 .5  7*
0 . 5 1 *
0 .37  N.S.
0 .41*
0 .53x
0 . 8 1 * *
0 .5  0*
0 . 5 3  *

0 . 6 1 * *
0 .43  N.S.

" Significant at 5%
** Signi l icant  at  1%
N.S. Not s igni f icant .

Mineral Composition

The average mineral composition of the herbage above stubble height from the 20 grasses
(Table 3) seemed to be more than adequate to meet the recommended dietary requirements for
beef cattle weighing 300-500 kg per head (MtNsoN et ol., 1976) except for the phosphorus
and sodium contents. Since the mineral contents were based on total herbage, a higher
concentration of the two elements would have been obtained if younger tissues were sampled.

An inverse relationship between the mineral percentages and D.M. yield was also
observed as with nitrogen concentration in the grasses. The highest yielding grasses /.8.
decumbens, Gori andTanganyikaguinea) had the lowest concentrations of phosphorus, potassium
and magnesium. Phosphorus concentration did not vary much among the grasses but tended to
be lower in the Hartley paspalum. The Digitaias and the Paspalums had higher magnesium
levels than the other genera. Tanganyika guinea and the Digitaias and, Paspalums hai higher
calcium content (P<0.05) than the other grasses. The sodium concentration in all grasses was
Senerally lower than normal herbage except in the Setaia.s which also had high concentrations
of potassium. HecxEn (1969) also reported high potassium and sodium concentrations in
Setaias. The low sodium in most of the grasses could be due to the higher potassium uptake
(HrN<rNs,  1965) or  the low sodium status of  the soi l  (prevNp.  1970).
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TABLE 3: AVERAGE MINERAL COMPOSITION NITROGEN AND CRUDE PROTEIN
(as % dry rnatter) OF 20 GRASSES EVALUATED AT SERDANG.

Grass species ?'StuS.' zo N % C a  % P % M e  % K  % N a

Brachiaria bizantha
Brachiaria decumbens
Brachiaria ruziziensis
Cy nodo n plec to stachy us
Digitaria sp. (H 10)
Digitaria sp. (x 125 1)
Digitaia sp. (x -46 2)
Digitaria sp. (Slenderstem)
Digitaia setivalva
Panicum mnximum cv. Coloniao
Panicum maximum cv. Gori
Panicum maximum cv. Hamil
Panicum msximum cv. Sigor
Pqnicum maximum cv. Tanganyika
Paspalum dilatatum
Paspalum plicatulum cv. Rodd's Bay
Paspalum plicatulum cv. Hartley
Setaia anceps cv. Kazungula
Setaria anceps cv. Nandi
Setaria splendida r
Recommended values'

L.S.D.  s%
L.S.D.  lVo

|  .13  0 .26  0 .16
| . 6 9  0 . 3 0  0 . 1 5
I  . 8 6  0 . 3 1  0 . 1 6
|  . 7 4  0 . 1 6  0 . 1 4
1 . 7 1  0 . 3 7  0 . 1 1
I  .84  0 .38  0 . l4
|  . 7 1  0 . 3 6  0 . 1 6
r . 7 8  0 . 2 7  0 . 1 5
r . 1 6  0 . 3 9  0 . 1 s
2 .01  0 .29  0 .16
1 .68 0.23 0. 1 3
2 .16  0 .2 ' ,7  0 .15
2 . 1 5  0 . 2 6  0 . 1 4
1 . 6 8  0 . 3 6  0 . 1 3
1 .97  0 .29  0 .18
r . 7 8  0 . 4 3  0 . 1 3
r  .78  0 .44  0 .13
1 . 8 8  0 . 2 5  0 . 1 5
2 . 0 t  0 . 2 4  0 . 1 5
t . 9 9  0 . 2 1  0 . 1 5
1.80  0 .22"  0 .22

0.35
0.20 0.27 0.02
0.21 0.09 0.02

0 . 1 8  1 . 4 1  0 . 0 2
0.19  l .35  0 .02
0.20  1 .80  0 .02
0.10  |  .4s  0 .02
0.23  1 .s5  0 .02
0.23  1 .61  0 .04
0.22  1 .51  0 .03
0.21  1 .55  0 .06
0.26  1 .54  0 .03
0 . 1 8  r . 6 3  0 . 0 2
0. r4  1 .25  0 .02
0.15  1  .88  0 .02
0.18  1  .69  0 .03
r . 1 7  I  . 3 8  0 . 0 2
0.24  r .75  0 .03
0.25  1 .55  0 .02
0.25  1 .25  0 .02
0.22 t . '79 0.08
0.16  |  .16  0 .09
0.21  1 .73  0 .06
0 . 1 2  0 . 3 1  0 . 0 s

0.44
0.09 0.20 0.0r
0 .12  0 .28  0 .02

1 0 . 8
1 0 . 6
l  1 . 6
1 0 . 9
1 0 . 7
1  1 . 5
1 1 . 1
I  1 . 1
1 1 . 0
1 2 . 9
1 0 . s
1 3 . 5
13.4
1  0 . 5
12.3
l l  l

l 1 . l

11.7
I  Z . O

t 2 . 4

1 . 2
1 . 7

* Recommended dietary content of mineral elements and nitrogen for
finishing cattle weighing 300 - 500 kg (Minson et a1., 19'76)

Other observations

Persistence exceeded 90% (% of plant surviving) in all grasses except C. plectostachyus
which was slow in establishment. Weed invasion of the plot was dense. There was no obvious
relationship between the dry spell and plant mortality.

Pests and diseases in all the grasses were negligible except for Coloniao and Hamil guinea

which suffered from a virallike infection after the initial harvest. The infected plants were

stunted in regrowth and young leaves were chlorotic with necrosis of leaf t ips and marigns.

Attempts to isolate the pathogens were not successful.

On palatability, the cattle showed a distinct preference for the Setaias and the Guineas.
However, Tanganyika guinea seemed to be less acceptable than the others. The least palatable
species were the Brachiaias and the Paspalums.

CONCLUSION

While the D.M. yield and chemical composition of the 20 grasses were discussed in
relation to animal production requirements, their true feeding values can best be assessed only
through grazing (HurroN and MtNsotl, 1914). Further studies are needed to evaluate the
high yielding grasses identifred with reference to drought tolerance and animal productivity.
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SUMMARY

The response of 20 improved grasses fertilised at 400 kg N ha-l unn-l and defoliated at
5-6 weekly intervals was evaiuated in Serdang, Malaysia for a two year period, involving
hand-cutting during the first year and intermittent grazing by cattle in the second year.

The dry matter yields of the 20 grasses rapged f5om 6,100 to 27,700 kg ha-l unn-l und
crude protein y ie ld f rom 730 to 2,900 kg ha- '  ann- ' .  The highest  product ive species were
Tanganyikaguinea, B. decumbens and Gori guinea followed by Setaria splendida and, Paspalum
plicatulum cv. Rodd's Bay. The dry matter yields of the grasses were positively and significantiy
(P<0.05) correlated with increased rainfall except for 4 species. The dry matter percentage of
the grasses ranged from 16 to 33% with C. plectostachyus the highest and the Setarias the
Iowest.

The nitrogen concentration of the total herbage was negatively reiated to dry matter
product ion.  Crude protein content  var ied f rom 10.5 to 13.5%. Sodium and potassium levels were
generally higher in the Setaias while calcium and magnesium contents were high in the
Paspalums and Digitarias. The nitrogen and mineral contents of the 20 qrasses were discussed in
reiation to animal nutritional reouirements.
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