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The Nutritive Value of Safflower Meal with
Sheep and its Effect on Fat and Mik Yield
with Lactating Cows and Buffaloes

M.M. El-Shinnawy and A. Abou-El-Hassan
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Mansoura University, Mansoura and Animal Production
Depariment, Facylty of Agriculture, Cairo University,
Giza, Egypt.

Tms s1UDY was conducted to make use of a by-product from safflo-
wer, a newly promising oil crop in Beypt. Two comparative
feeding experiments were undertaken to study the replacement
effect of unexrracied undecorticated saiflower meal on milk and fat
yield with lactating Friezian cows and buffaloes.

The meal was fed alone to sheep (direct feeding) in a digestion
irial to determine its digestibilities, feeding value and nitrogen
balance. The daily intake as well as the nutritive value index
of the feed were investigated.

The feeding value of the moeal as fed was 44.6% SV, 54.7% TDN
and 1157/DP.  The maximum lovel of intake by sheep was 1.65ke
daily for ram weighing, 50 kg without any abnormal symptoms.
Such intake on metabolic body size basis corresponded to 85.9g.
dry mafter, 37.9g SV and 12.8 DCP.This daily intake would
cover the maintenance requirements from SV and DP for sheep
with an excess to cover an appreciable part of production require-
ments.

Replacemnt  of undecorticated safflower meal (3.75kg) to
undecorticated cotton seed cake (3kg) was successful with laclating
Friezian cows and buffaloes, produced the same yicld of milk
and its fat, The meal provided up to 40% ol the energy and
about 70%, of DP in the ration.

Introducing such oil seeds in reclaimed area such as saiflowe
would participate in providing both edible oil for human con sump-
tion and ureful by-products for feeding animals.

Tlere is a great shortage of animal feeds in Egypt particularly in concentrates.
The calculated feed requirements for farm livestock for moderate production
(8.60 million tons starch valuejeannot be coveredd by the available feed supply
which is estimated to be approximately 5.53 million tons starch value the present
available concentrates (cereal grains, cofton seed cake, rice bran and wheat
bran) have share of only ca 17.7 of ihe total available feed stuffs.

Accordingly, this study was undertaken to make practical use of the avai
latle undecorticated safffower meal as a newly preduced by product of this
crop. This will inturn save a part of the dear and scarce concentrates.
partieipating in solving the problem of feed shortage in Egypt.



EL-SHINNAWY AND A. ABOU EL-HASSAN

M.M.

506

&)
/

SL'E §T°¢€ | 00°¢€ | 00t ST'E 00 € 058 £y §1°6 EL 1’9 I8¢ ¥
sL°E | 08¢t 00°¢ 00°€ 05 00 € oF6 0L ¥ 6oL ! TL 6’9 86€ £
QL | si¢ 00°¢€ 00°¢ SL°E 00°E | £66 ¥6' _, o 0l 69 oL 484 <
SLE GL'E 00t 00'€ SL°E 00°¢ 856 88'F 1£°01 0L 1L %4 I
SAOMRUNG
§L'E _ 08¢ 00°¢ 00t | 05°€ 00°E SL8 9% ¥ £E'6 8¢ 56 £3¢ ¥
SL'E 05°€ 00'¢ 00t 0s°€ 00°E r8 9% _ v6'8 | L'g 9£°6 S6t €
SL'E 05T 00°¢ 00°€ 05°'¢ 00t 09L Loy 0Z'8 6'€ (4] SEE T
£L°¢ 00'T 00t 00° € 00°¢ 00°¢€ 1.9 LS'E el 8¢ 95" L 88 b
B sy | s | 8 ™| By g | By % | s | @ 5400
[BoUN JomMoq) | beiq | mens SMM ,M._otau ueIq Mens |maoad 9] onpea
-jes .%8!.:“ 2y _ JEAYA | PRAUBINIODAPUNY | A0IY | TEIYM -qusoSial WIS _ s
= ! s - ey DI 3R | 23033q | B [ewrug
uopel  pajsag, , uonel [0y sionsiipoal WO a8eraay ”w%momﬁ: AT | 300N
7 puE 3OUETIJUIE _
vones Aped syuawaambal pasg _

Prod. 18, No. 2 (1978

ir.

‘pRaagio uoLyel Ajrep a3 pus sjuawrainbal pagy Ajeg | HIEVL

pt. J. An

5

gy



NUTRITIVE YALUE OF SAFFLOWER MEAL . ..., 107
Material and Methods

A metabolism trial using 2 mature rams (50 and 55 kg) was carried out
to determine nutrient digestiblities, feeding value and N-balance of undecortica-
ted safflower meal fed directly. Feed intake was determined by ad libitum Fee-
ding.A ten day preliminary period was followed by 10 days collection offering
1.5 kg daily. Coposite urine and faccal samples were prepared. The faecal
samples were dried first at 60° then at 105° for 3 hr. Faecal N was considered
0.5¢/100 g dry matter intake (Maynard and Loosli, 1965} and endogenous
urinary nitrogen as 0.093gflkg metabolic body size (W 0.75) (Soliman, 1968).

Two comparative feeding experiments were undertaken, one with 4 cows
and the second with 4 buffaloes, following the “Swing over method™™ as
established by Abou-Husscin (1959). The control ration included 3 kg undeco-
rticated cotton seed cake, which were replaced by 3.75 kg undecorticated safflo-
wer meal having practically the same energy and digestible protein content.
The control was given at tirst, followed by the tested one and then back to
the control using 15 days milk collection period after 10 days transition
period. Data in Table | indicate the daily feed requirements and the daily
ration offered for cach animal. The caleulated requirements (S.V. and
protein) followed Ghoneim standared (1967), for maintenance and milk
production, The feeding values of the feeds (SV and DP) used for calculating
feed levels were taken from average recorded by Abou Raya (1967). The
feeding value and N- balancz of the undecorticated safflower meal was
determined by direct feeding in metabolism trial with mature rams. The
percentage changes in milk and fat yield for each animal were determined,using
the test of nill hypothesis for the average results.

Daily milk yield was recorded for each animal as well as each fat percentage
(using Gerber method). Analyses of feeding stuff, faecal material and urine
were generally carried out by the methods of the Association of Official
Agricultural Chemists (A.0.A.C. 1970),

Results and Discussion

Digestibility, feeding value and N-retention of the meal

Regarding the chemical composition, little work was done on this product
either abroad or in Egypt. The average analytical data recorded on dry
matter basis along with the range of nutrients by different workers (Gross and
Otagaki, 1954; Beeson, ef al; 1971 and Mc Dowell, et a/. (1974) are : 4.87 (4.2-
6.1) for ash, 34.10 (28.7-37.8) for C F, 3.66 (1.1-6.6) for EE, 23.27 (20.7-
25.9) for CP and 34.1(26.9-42.8) for NFe. Data of the chemical analysis
experimentally obtained in this study (Table 2) are similar to the average
values reported by the previous authors.

Considering CF content, the meal could be categorised under class I
{ roughage feeds, Harris et al., 1968)while its high protein content recommended
the feed to be under class 4 (protein supplements). It seems better to consider
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it under the other class belonging to concentrates rather than to roughages.
The effect of the crude fibre content in the feed on its feeding value appeared to-
be still debatable. The source of the crude fibre itself (stems, green fodders as
well as different seeds) appeared to be more important than the level.

Regarding the results of metabolism trial, the digestibilities obtained indicated
that all nutrients were moderately digested being high with CP and EE
(Table 2). The calculated SV was 44.55°% which is appreximately 819 of
undecorticated (unextracted) cotton seed cakes (55%, SV). The digestible
protein was 15%, with a narrow nutritive ratio {1 :3.89). This recommended
the feed as a protein supplement for certain level of production.

TABLE 2. Composition, dizestibility and feeding value of undecorticated safflower meal.

| | | | |

MNutrients Moisture | Ash | Cp EE CF | NFE | TDN | 8V

Composition as fed . . . 10.00 | 5.50 | 19.04] 3.92 32.50 20.04 54.7 | 44.6
| |

Composition, DM basis . . — —_ 21.15) 4.36] 36.11 32.27| 60,7 ‘ 49 .5
Digestibility % . . . . . — — | 78.91| B7.20| 44.82| 59.81|
|
Digestible nutrients® as fed | — — | 15.02] 3.42) 14.57 1?.3?‘

On the basis of the present findings it was clear that the) meal could be
fed either alone or along with mederate quantities of roughages and lor conc-
centrates according to the type of production. It could replace undecorticated
cotton seed cake (unextracted) 3.75 kg from the meal being equivalent to 3.
kg from the cakes as has been designed for the next experiment for milk
production. Moreover, the crude protein utilization in the meal ranked well.
The percentage of apparently retained N was 73 9, from apparently digested
nitrogen (aparent B.V). The true B.v. was 85%, being comparable with the:
results cobtained by Abd-El- Motagally (Miss), (1966) for hay and hay
common cencentrate mixture,

Regarding the daily intake the present results indicatd that’sheep ate readly
the meal up to a maximum level of 1.65kg for ram weighing 50kg and this could
be considered a suitable dry matter intake (85,9 g/ | kg metabolic body zisc).
This implies also that the daily intake was 712.8 g SY and 240.3g DCP equivalent
which corresponds to 2 daily intake of 37.91g SV and and 12.78 g DCP/kg.
metabolic body size respectively. Considering the maintenance requirements
for sheep to be 25g SV and 2.75g DCP/kg metabolic bady size (Abou Raya,
1967), the daily intake of this meal appears to be satisfactory with a relatively
high nutritive value index (N.V. 1). This would allow the energy intake to
cover an appreciable part of production  recuirements.  The experimental
animals bebaved mnormally, keeping their weight during the ¢xperimental
period without any physiological disturbance. It appears that the extra
energy level of intzke was used for preducing fat replacing water in the
animal body tissues without noticeable increase in live weight,
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Effect of replacement of undecorticated safffower meat to undecorticated cotton
seed cake on mille production of Friesian cows and buffaloes

In this experiment, 2 trails of the Swing over method were conducted using
Friesian cows and buffaloes. In both trails 3.75 kg undecorticated safflower
meal replaced 3 kg undecorticated cotton sesd cakes in the tested rations.

The results indicated that the initial milk yield of cows fed the control
ration ranged between 7.12 kg and §.98 kg with an average of 8.21 kg (Table 3).
In buffaloes however the vield ranged from 5.81 kg to 7.08 kg with an average
of 6.53 kg. Replacement of safflower meal resulted in a slight insignificant
increase of milk yield in both cows and buffaloes (0.82 4 0.68 and 1.57 -0.99
respectively).

TABLE 3. Effect of replacement of undecorticated cotton seed cake to undecorticated
safflower meal on milk production of Friesian cows and buffulocs,

Initial yield|Final yizld Calculated :Actuai yield| %/ difference
| for control|for centrol | vield at 53 |at 53 rd day from calculated
| ration at jat 83 rd day|rd daya +b |vield at53 rdday| <t
|23 rd day | 2 e % 100
[ | I c
| kg | kg i kg kg 7
| |
I {a} (b} . ()} (d)
Cows i |
1 7.12 5.78 | 6.45 | 6.54 1.3%
| |
2 7.83 671 |  7.27 7.40 | 1.79
3 5.90 T 82 8.21 8.14 0.85
4 | 8.98 7.63 8.31 | 8.39 | 0.9
Average | 821 6.91 7.56 | 7.62 | 0.83 0.68 | 1.21
Buffaloes |
1 6.79 5.69 6.22 6.30 1.29
2 7.08 6.02 6.55 6.49 |—0.92
3 6.63 5,33 5.88 6.0% 2.04
4 581 | 502 5.42 5.63 3.87
Average 6.53 : .51 G.02 6.11 1.5740.99 1.59
I

The averages of fat yield with control ration ware 0.312 kg and 0.463 kg
for cows and buffaloes, respzctively (Table 4),  The replacement of safflower
meal resulted also in a slight increase in fat yield of both cows and bulfaloes.
The average percentage increases are 2.01 + 1.38 and 1.70 4 0.83 for cows
and buffaloes respectively, being insignificant.

In both trials, the replacemant of undecorticated safllower meal to unde-
corticated cotton seed cakes resulted in slight insignificant increases in milk
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TABLE 4. Effect of replacement of undecorticated cotfon seed cake fo undecorticated’
saffower meal on fat yield of Friezian cows and buffaloes.

|
Initial yield Final yield| Calculated| Actual 2 difference
for rontrol | for contrl | yield at 53 | yield 53 rd |form calculated i
ration at | at 83 rd | rd day kg day yield at 53 rd
23 #d day day athb c—d
kg kg 3 kg ©
(a) (b) () (d) {
Cows
0.271 0.208 | 0.240 0.235 |—2.08
2 0,305 0.238 0.272 0, 282 3.68
3 0.329 0.249 (0.289 (0.300 3.81
4 0.341 0.273 0.307 0.315 | 2.6
Average 0.312 0.242 | DE2TT 0.283 2.0141.38 1.46:
1 0.475 0.364 0420 | 0.417 |—0.71 '
2 0.489 0.392 0.441 0.450 2.04
3 0.463 0.358 0.410 0.420 2.44
4 0.424 Q0.300 0.362 0.373 3.04 |
Average 0.463 0.354 0.408 0.415 1.70+0.83 | 2.0%
]

and fat yield which could be neglected in practical application. This indicated
that the replacement did not affect the yield producing similar milk and fat
yield in both lactating cows and buffaloes. In this connection, Baker et al.
(1951) and Faulkner and Paulcs (1952) indicated that the undecorticated saff-
lower meal could replace other oilseed meals, if comparisons are made on the
basis of equal quantities of protein. This condition was fullfilled in this study.
Weibel (1951) had shown also that safflower seed meal competes directly with
cottonseed, linseed, peanut and soybean meal, all being interchangeable in
livestock feeds.

On the other hand, the experimental animals ate readily the safTlower meal,.
remaining healthy without any observed changes in faccal texture.

Therefore, safflower meal appears to be a promising feed in practice to
cover a part of the energy and protein requirements in the ration of lactat-
i1 g cattle . The present study revealed an advantage of expanding the
croping of safflower, introducing the useful crop in the rotation. Perhaps the
newly reclaimed areas are especially more suitable for this crop.
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tion and Head of Animal Production Department, Faculty of Agriculture,
Cairo University, for his interest in the subject and kind critical remarks.

FEgypt. J. Anim. Prod. 18, No. 2 (1978}



NUTRIRIVE VALUE OF SAFFLOWER MEAL ..... 11y
References

Abd El-Motagally, Z.0NLZ, (Miss) (1960) Chemical studies on the mineral constifuents aof
some Egyptian feed stuaffs. M. Sc. Thesis, Tairo University.

Abou-THussein, E.R.D. (1959) Economical feeding of dairy cows and buffalves for milk prodic-
tion in Egype. Ph. D. Thesis, Cairo Univ., Fac, Agric

Abou-Raya, AK. (1967 “Animal and Foultry Muirition®® Ist Edit,, Pub., Dar El-Maarif,
Cairo (Arabic text book).

AOA.0. (1970) “Official Methods of Analysis> 10 th ed, Association Official Agricullural
Chemists, Washington, D.C.

Baker, M.L., Baker, G.H., Erwin, D.C. apd Harris, L.C. (1951) Nebraska Agr. Expt. Sta
Bl 402,

Beeson, W.M., Bird, FLR., Crampton, E.W., Davis, G.K., Forbes R.M., Harris, L.E., Hanson
L.E., Loosli, J.K., Oldéicid J.E., Tillmaa, A.D., Aitken, JL.R., Bell, J.M. M Elroy L.W.,
Pigden, W.J, and Niorrison, W.D. (1971) *Atlas of Nutritional Dataon United States
and Canadian Feeds.r National Academy of Sciences. Washington, D.C. (1971).

Faulkner, 0.K. and Paules, L. (1952) Wyoming Agr. Expt. Sta. Mimes. Cire. 12.
‘Gross, H. and Otupaki, K.K. (1954) Cualifornia Agr. 8, (15).

Harris, L.E. Aspluad, J. M. apd Crampton, E.W. (1968) An international feed nomenclature
and methods for summarizing and using feed data to calculate diets. Bulletin
479,  Agricultural Experiment Station.

Ghoneim, A. (1967) “Animal Nutrition” Vol. II, Anglo Egyptian Lib., Cairo (Arabic
text book).

Maynard ,L.4. aud Loosh, JE. (1965)¢ Animal Nutrition® 4 th Edit. Me Graw-Hill Co.,
Inc., New York.

Mc Dowell, Lee, R., Conrad, Joe, 1., Thomas, Jenny, E, and Harris Lorin, E, (1974) Latin
American Tables of feed composition, Universtiy of Florida, Gairsneville, Florida.

Soliman, I M. (1968) A study on the maintenance requirement of energy and digestible protein
for sheep. M.Sec. Thesis, Cairo Univ., Fac. Agric.

Weibal, R.O, (1931) Safflower as seed and oil crop Sor Il finois, Univ. of Illinois, Aegr.
Expt. Sla, Circular 681, EBP. 3.4,

TR J.,:Ls 5 ﬂi.éji 2° (,.b JZ'iH s..._..mﬁ izl ‘-:dn.._-_.il!

ool SR 8 gaally Gl Jgemases (e L3aMall

dgzen ceasdl pf 3501 de g gL dexes oxa

iy gaill Aeale 0 5 eldl] daale o Aol AT

o el pas Bjagem bl eel] el UMVl ol ol adl e p
AV Lgra il gaen v i B354 gl S el e Sas sla iy
G LR Baaut Ghen oYy Baliaziyl Wdg by e O0leW) ede e
o5 o) ¥l pikian s o Bt Aol S bl s

o) e a5 el Sdsde jalas

B L B 1 L L L) ol o et U

N el BSUY F e Bt dasl)) e g Tl
‘,‘,iT\JL-'-.;l l': ......,&.U I_,a'l-'la'-d'] J._.l’\.‘-‘.]ﬂ LAl ode ket a3y ¢ Azl atal)

Egypt. J. Anim. Prod. 18, No. 2 (1978)



112 M.M. EL-SHINNAWY AND A, ArOU FEL-HASSAN

disdie J U ey Olaed) Lpd B al sod) Ll 805 Je ae & o
SV e RS ey pezel) Celan pdiils cums Alke ddad)

S gmy el 855 s ol e el G ) e sl
rdis pegeledl (BMe 4 eadly "_,u_slj)' o puases e oJ_\-;'LT At =il
e e Gl el Ndg LA LD O Zlal @ ebls Sb s al

voasedge (s g ANV 0 R denage W e 28V e i Jalee L5807

A Gors Lede a5bs (5 el ST Gaek s iy Bdes AdulS iy
s o elufed 100 hegn JW) &l il gl el G
e TV Ly Lbla Gale o AR de foms bted pism o= ol 4 G
odlenlt ddy plasd o ey paigs (9 e VIOVA L Jelbae
C WYl bed e Sale s Ll e

Ob il el e ol e e Uthe) (Ses et sall o gbls
paaat) GOl pa Je ) G e {8 Shad o eladls oadad)
W8y el S Jgiases B (Gakas AU sl e S Bl S
o Sls i end AT G5 00 leand Leabeils ol el Al

Lhoal) Gkl 3wl his o 5ol ASUGT Lulalt ol Guds

clilde gl eliys o1 Bale Gite 5 Gl Ladh) e i ddeid
© bl W) Y e e e e B atgded) bl WG

Egypt. J. Anim. Prod. 18, No. 2 (1978)



