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UTILIZATION OF ALKALI TREATED WHEAT AND RICE STRAW
BY LACTATING COWS

G. Rasal, M. Tulail, 5.H. Hanjra, N. Ahmad, C, 5. Ali and A. R, Barque®*

Sodinm hydroxide treated chopped wheat and rice straws wors
fed to laotating cows and tho influsnce of this trestment on intake
and digestibility of straw and milk yield, milk vompesition and
body weight was atndied, The straws were treated with 1277
sodium hydraxide, After the completion of the trestment, tha
straw wal washed with ranning water to remove the unused alkali.
The cows were fed a fixed amount of concentrate mixture while
straw and green berseem were offered according to the body weight
requirsments. The digestibility of crude fibre inereased from 46.1
to 82,0% for whest straw and from 45.2 to 63,477 for rice straw
dua to alkali treatment, The milk yield of animals fed treated
straw was higher than that of control snimals, However, ne eigni-
ficant ohange was obssrved in milk composition and body weight
of the animals, The results revealed that nutritive velue of alkeli
treated whest and rice atraws improved eignifionntly.

INTRODUCTION

The major part of livestook fesd in Pakistan is composed of strawe of
varions cersal plenta. The snnual production of wheat and rice strawa is
Pakistan is sstimated tnbe 11,531 and 3,365 thousand tons, respestively (Anony-
moua, 1083-84). Due to high erude fibre sontent and its lignifieation, the
digeatibility of straw is poor, thas, limitiog its consumption. Treatment of
roughages by various chemicals has been used to improve it digeatibility.
Aranng the chemieal treatments, uge of sodium hydroxide hes been reported to
improve intake, digestibility snd utilization of straw by ruminsntas.

[mproved utilization of wheat and rice straws can ocontribute e lotto
inerease the milk production by cows. This project was plannsd to investigate
the possibility of using rodinm hydroxide troated wheat nud rice strawa in dairy
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epw rations to mee the effect on intalie and digestilility of siraws and oo pro-

duction and eomaposition of milk.

MATERIALS AND METHODS

Wheat atraw (W5} and rice etraw (BS) warse chopped nnd trested with
4%/ sodium hydroxide eclution for 24 homra. The added sndium hydroxide
reprasentad 129 of the air drind wefght of the straw snd the straw higuid ratio
waa 1 : 3, After 24 hoars of tha treatrment, the atraw wae washed with rinniog
wiler to remove the unrenoted alkali. The washing of strew continued $ill pH
of the water became neutral, The waeled straw wat aun dried sed etored for
further use, ‘The treated wheat and rice straws were desiguated a8 THWS and
TR%, reapectively. Four rations were formulated and designated as A, B, C and

D (Table 1),

Table 1. Percenfoge composition of experimental raiiona

Bations=
Ingredients
A B C v
FWa TWS RS TRS
Cotton geed pake (uodecorticated 30 H30 30 a0
Muize: 0il cake 15 15 15 15
Wheat bran 13 L3 15 15
Untreated wheat atraw [W5) 44 R == B
Sodinm hjdrnxidsr tresated ['j_“l.ﬁ,"ﬁ} — 410 — —_
Uotrested rice siran (H&) -— — 40 —_—
Sedivm hydroxide treated (TRS) — = -— 40
CUrude protein 114 1y lz.u 12,0
Digestibia protein 9.3 0.4 0.1 U3
Tutal digestible nitrientn g1.47 #1.47 Gl .47 nl.47

Tweive Sahiwal cowa of uniform sge sod bavitg wbout the same milk vizld were
evtectad from the herd maistained by the Departwent of Livestock Munayenent,
University of Agriculture, Faisalabad, The cows used in the trisl wers in 4th
month of 3rd laoctation, The cowa wers numberod for identification,
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Thees cows were allotted to esoh ration in s completely randomized
design for & period of six weeks, Preliminery period of ones week was allowed
to adjust the cowa to the experimeptal rations. The experimental ratipoa
sad green berseem wers fed for production and maintenance regjuirements
according to Morrison ¢125%). During the experimental period, feed intake,
milk production and weekly hody weight gain were recorded. The milk aamplen
were taken weekly and anslysed for protein, ash, fat, selide-not.-{at, and
meuisture contents (4.0.A.C., 1870).

Diuriog the last week of the experiment, the digestibility triani was can.
dusted. Faeoes voided deily was weighed, mixed and & representative sample
was collected which was dried fur further saalysis, The dry matter of feed
and faeoes was determined ab 1U3°C (w & conatant weight), The proximate ana-
lysis of fasces was made eccording to the methods of A O, 4, C. (1870)
Kopresuniative samples of green betseem, wheat and rios straws aad concontrats
mixture wers snslysed for proximate composiivn, The resulta thus obtained
were stalistically analysed.

RESULTS AND DISCU3310N

Feed Consumption ond Milk Productivs . 'The daily intalke of green bersesm,
ptraws and concentrate aud avorwge mikk yisld are given in Tablo 2.

Table 8, Averape daily feed consumption and milk yield of ctws fed experimental

raiony
) ) Experunentel rativos
Desoription
A B G D

Hersesm consumption {kg) 10.9 .8 YU 7.4
SiTaw CoDeumptivn (Kg) 3.3 §.d LR B4
Cuncentrate consumphiun (ki) 2.4 2.3 23 2.3
Milk yiald (kg} 7.1l 8,15 Gl 7.4
‘tutal feed consumed : milk produced (FCL) 86 Lo 6 B0

The dats show appareut variation in feed econsumption among animals kept on
difisrent rations. Thess variations are probably dae to the wvaciation ia the
body weighta of the animals, becanse snimals wers fod acoarding to their body
woights,
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The milk yieid in all gronps of animale ranged from 6.38 to 5,15 kg/hendy
day. The animais fed treated straws had significantly bigher (P<]0.01) milk
yield compared to thase fed untreated straws. It was further notoed that sni-
tsls on retion conteining sndium hydroxide treated wheat straw yielded 14 627
mote milk and thoss fed treated rive atraw yielded 2417, mors aa nompared to
respective control animals, However, whest straw proved to be o better souros
of roughage than rice straw sinos snimala fed rations vontaining ries etraw had
lower total milk yield. But the sffect of alicali treatmsnt on rice straw wan
mote than on wheat straw, showing thereby that albali treatment proved more
useful for poor quelity roughagee. The feed conversion ratio {(FCE| was also
better (.74 — B5} in animals fod treated straw than those of untreated (90— JB5)
snimals. The impraved digentibility of srude fibra of treated straw resulted ju
higher intake wa well as better milk yield. The body weight of the experimental
animals remained slmost unchanged throughoot the experiments] pariod,

Table 3. Average digestibiliy valves of varigus Autrients of expervmental rafiony

Expezimenta] rations

Desoription

A B C D
WS TWS RS TRS
Dry matter (%) 58.11 59.79 6045 1.54
Crude protsin (%) 67,45 71,42  72.B6 74.68
Ether extract (/) g1.12 81.02  $2.63 82.00
Cruds fibre (%} 45.13% 62.03 P 458080 63,38

* The values buaring the ssme letters are not gignificantly difforent from each
othar,

Digestidility : The date regarding digeatibility of dry matter, cruds protsin,
ether extrack and orude fibre ip reepest of rations containing treated and untre-
ated wheat and rice straws whoo subjected to statistioal aaalysis, revealed that
treatnient with sodium hydroxide did not have aany significant effcot om the
digestibility of dry matter and ether extract {Tabls 3.

The digestibility results presented esrlier by Klopfenstein ef al. (1672)
snd Moran ef ai. (1953) showed that digestibility of straw was inoreased by the
alkali trestment due to delignifieation. Ali {1977) reported that the sheep and
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cottle fed ratione containing upte 50% treated straw comsumed more feed as
pompared to those containiog untreated etraw. Tha inoreased intake was
sasoeinted with higher digeatibilities of rationas,

Tt may thua be concluded that with sodium hkydroxide treatment, the
rerlide fibre fraotion of the roughages becomes more digestible in the rumen
atd the palstability of the ration fs incremssd. Animnls fod ratiens cootaining
hipher percentage of treated roupghages slso drink more water thug incresainy
the rate of passage of faed lrom the alimentary tract. This helps in emptying
the rumen for more consumption (Al, 1977). In tropical countries whers
mtrnwa are the major source to meet energy requirements, tresiment with
sodinm hydroxide would regult in better fosd utilization for produoticn.
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