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Gomprehensive Ressavch on Rice

Program Area: Resldue Utilization

¥roject Number and Title: 70-26, The Vaiue of Rice Straw 4s sn Animal Feed

Project Leader: Wililism N. Garrett

Yersonnel: James €. Morris {An. Sci.), John L. Hull {4n. Sci.)

{ooperating with: John B. Dobie (Ag. Eng.), Howexrd G. Walker (U.S5.D.A.), and
George Kohler (U.5.D.4.)

Oblecitdves: The long range objective i3 te determine the potentlal walu

natural and processed vice straw as a feed for ruminent animals.
Short term objectives have been:
1. &n evalustion of processed xice straw with animal metabolism and feeding
txials.
4. Laboratory investigations to extend and compliiment the animal expurime £
3. An evaluation of natural rice strew as a component of 2 ration for
wiantering cattle.

HWork in Progwess: (i} Completion of the laboratoxy analysis of ssuples collected

ip the eaxlier animal metdbolism and feeding trials. (2) A feeding trial is unde:
way with beef calves being fed three cubed rations high in rice straw each estimatad
£e produce a particular rate of gaiu with compavigons being made with alfalfa cubes.
{3} Przliminary evaluation of rice styaw ensilage.

Experiments Completed:

Ihe vesulis of a sexies of metabolism trials with sheep are shown in the
accompanying tebles.

A ration contzining 654 vice straw unprocessed or treated with 4% NaCH {(by
weight) for 15 or 60 minutes was fed to lamhs. The results ars shown in Tables
1 and 2. The vation containing the NaQl treated straw was palatable and when fed
in the milled form was consumed in larger awounts than the vation containing
unprocessad straw. The digestilion tzials indicated the digestsble energy content
of the straw was fmproved about 30Z by the alkali trestment.

Shown in Table 3 ave the results of treating zice straw with asumonia. The
amponlated stravw was palatable when fed in 2 mixed ration or when fed alone. This
traatnent dncreased digestibility of the xice straw by about 357 and had the
additional advantage of adding approximetely 0.5Z of nitrogen (3.3%7 crude protein
equivalent} to a protein deficient straw,

Other digestion trials weve conducted on alkali trsated xice straw as shown
in Table &, In this tzrial 8 93% rice straw rationm wag used. Calcium hydroxide
or & combination of Ca(CH}, and NalH were not effective in increasing the digest-
ibllity of rice straw and dppeaved te depress the digestible energy content., The
4% MaOH treatment incressed the digestibility of the dry matter ae in the previous

grial, but the digestible energy content was not greatly Increased sbove that
obtained for the untreated straw.
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Table 1. Dry matter consumption of s 65% vice straw zation by
sheep

Treatment and type of feed

¥ariable
meagured
Control L8 min. Ha0H 60 min, NaGH
Mllled Pelietyg Milled Pallets Milled Pellats
Daily intake, 1b. 3.0 4.2 337 4.2 Sk 4.3
intaks, X of animal wt, 2.5 3.4 3.0 3.4 3.0 3.4

®tiean values of &d 1ib consuaption over a 20 day period with & or 9
sheep. Bee fooinote Table 2 for the ration, -

Table 2. FProximave enalysis, digestible dry matter and
digestible enargy of e 857 zvice stysw ration

Strsw Lreatuent

Yarisbls - e
“ggsured Contzol 15 min. HaOH 60 min. NeOm
Ash, % | 16.22 16.5 21.4
Nituozen, & 1.70 150 1.64
Crude fiber, % 28,4 30.4 2545
Lﬁ.gﬂ-iﬂ, z 4.8 5a3 4.&
Celiuiose, % 31.7 33.% 27.6
Gross emerpy, mealfks 3.92 3.83 3.58
Digeatible dxy matger,® 50.5 + 2.7 51.8 % .9 64,6 % .9
Digestible emergy, mecal/kg 2.05 + .10 2.33 % .04 2.36 + .03
Estinated digestibility of stras
Digeatible dry matrer.,® ¥ 40,0 57.4 61.7
Digestible energy,” mealfkg 1.50 L.92 1.97

®Racion: wiee straw, 63% cotionsead mesl, 15%; molasses, 10%;
harley, 9%; trace minersl salt, 0.5%; dicaleiur phosphaie,
.02, vitamin 4 alsec added., TFed as a pellet sud gs milled
fead.

“Mean valus from 8 ot & sheep; with gstandard srvor.

“sgsumes a dry matter digestibility of uon-stvraw ration components of
10%.
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Proginale analysis, digestible dxy matier and
snd 2 rice

i1ea 3
o s ~ G
igestible enexgy of a 6537 rice strsw vation
Ltraw only ration
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Ammonia treated straw
657 strew 100% siraw

Ash, Z 15.8 s
Nitrogen, % 2.2 1.58
Crude fibexr, % 27.1

Lignin, % 6.3

Celluioze, % 23.0

ross enexgy, mealfkg 3.96

Digestible dry matger,” % 56.3 42.2  51.6 +.7
Digestible energy, meal/kg 2.29+ .07 2.06%.01

*See ration Table 2.
bMean value fzom 3 sheep; with standavrd erzor.

“ﬁugwm, 537,

fable 4. Proximate snalysis, digestible dry matter and digestible energy of a
93% xice straw ration

Straw treatment

Vaviables
e g 13 14 15 16 17
LTanial o
2% NalH
4% NaGH' 2% Ca(OH)7 11Z Ca(QH}z 4% Ca(OE}? Control

Ash, % 19.9 o 225k 21.7 17.2

rogen, & 1.39 1.32 1.41 st X .24
{.::.-.- k.'.'iiit f.{hers z 35 aE; 3[4.8 o nl .g 32 z-;;‘u
Ligain, % 5.2 5.4 3.3 b2 3.8
Ceilulose, % 40.0 - 3529 34.6 36.1
Gross energy, mcalfkg 3.50 3.41 3.46 3.55 3 o739
Digestible dry matter,® % Sl.5 +.7 46.3 + 1.3 42.8 #1.0 35.6 +2.4 46.9+.6
Digestible energy, mealfkg 1.73k.62 1.58+° .04 1.67+ .03 1.40+ .11 1.70%.02

&=, Pon > - Y n 2 2 3 % :

Ratlon: rice straw, 93%; cottonseed meal, 5%; urea, 1Z; trace mineral salt, 0.5%;
dicalclum phosphate, 0.5%; vitamin A and elemental sulfur also added. Fed
as a peiles.

b
Mean walue from 3 sheep; with standard error.
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B ASC 13 plishnents: :

The feeding valus of *ice stzaw can be improved by appropriats tweatment
with sedlun hydrozilde and by iveatment with ammonium hydroxide. The treated
stivaws ave readily consumad by aniwais. :

s piznned:

During the winter and spriag of 1372 additional metabolism empaerimente will
be condueted on rice stvaw processed by the cooperating U.S5.D.A. sclentiste &b
Libary 2ud & performauce trial will be runm omn straw processed by two or three of
the npont preomising technigues. At the present it sppears that souws form of
emppnistion or & combination of steam and Nall trestment fis most beneficial. The
;haara“cvy analysis of the processed samples will be compleifed and hopefully
provide some clues 8s to how fuxther improvement in the feeding value of vice stvaw
gbtained.

may be

ztely Aoplicab.e Research Hesulte:
. is too early to make an accuvate sssessment of the applieablidcy of the
r:ecent resulta., The informsiion chtalned to date is of considerzhle benefit to

e

muimvl nutirdtioniste contemplating the use of vice straw as a fesdstufi.

Fvaluation of Project:

it iz now possible to be somewhat cptimistic concerning the feasibility of
inproviog the utllization of xice straw 2s an animal feed. More work is needad
bafoze an economic aunaiysis cen be made concerning the pracitical adopiion of a
pariticular processing prccedure, however, some estimates in this regard may be
poasible within s year. This project has the advantage of being 2 cooperative
vanturs and for thiz reason the information being realized per dollar spent dis
nueh gisater than could be obtained through ifadividual efforis. Ths project has
eirvaady supplied animal nutzitionisis with information which can be usad o moxe
fectively utilize vice siraw foxr ifeeding purposes and upon the compleiion of the

@Eff

pisuned experiments should ensble us to make a reasonsble assessmeni of the
future outlock for utilizing this waste produck as a source of mutrients for
smimal produstion.
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