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the Feeding Value and the Digest.ble Protein
with Egyptian Clover and its Hay
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THE AIM of this study was to find out the suitability of the
proximate composition for predicting the feeding value and
the digestible protein of green clover (43 trials) and its hay
(50 trinis).

The digestible organic matter (DOM) could be used for
satistactory prediction of total digestible nutrients (TIN) us-
ing the following refined equation for both green clover and
its hay :

TN = DOM - 24

The percentage of dry matter (DM) in clover could be
used for satisfactory prediction of TDN and starch value (8V)

aa follows :
TN = 0625 DM — 015
BV = 43 DM 4 1.20

The percentage of crude protein (OF) could be used for
satisfactory prediction of digestible protein (DCP) for clover
and its hay as follows :

DCP = 0808 CP — 1.0
DCP = 0771 CP — 215

Testing the suitability of the multiple equations of M-
Dowell et al. (1974) and those of Naga and El-Shazly (1971),
for ealculating the TDN and those of Hnight and Harris
(1866), for calculating DOP with greem clover and its hay,
appeared to bhe useful for prediction with a fair approxima-
tion and not to be used with comparative feeding frinls.

In the Jast few decades, smeveral attempts have heen undertaken
to nroduce eagiar, guicker and more economical methods for eval-
uating the feeding wvalye and digestible protein of a feed other
then the conventional methoda,

This study was direeted for computing useful prediction equa-
tions which conld be annplied to prediet TDN, SV and DCP. Also,
‘he published equations of McDowell et al. (1974) Naga and El-
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Shazely (1971), and Knight and Harris (1966), were tested and
compared with the conventional methods of evaluation.

Material and Methods

Fourty-three digestion {rials with green clover and fifty diges-
tion trials with elover hay were collected from different research
sources (sixteen digestion trials were carried out by the author)
and used to find out the suitability of DM, DOM and CP for pre-
dicting the feeding value and the digestible protein of clover and
its hay with sheep.

Six equations were tested for calculating the TDN and DCP
with the previous samples of clover and its hay as follows :

The equations of MeDowell et al. (1974) with clover and its hay
{using their chemical anlyses)

TDN = 26.685 + 1.334 (CF) + 6.598 (EE) + 1423 (NFE)

+ 0.867 (CP) — 0.002 (CF)? — 0.670 (EE)? — 0.024
(CF) (NFE) — 0.055 (EE (NFE) — 0.146 (EE) (CP) +
0.039 (EE)? [€P) .0 wo so ws on on o we s ww BT
TDN = 37.987 — 1.018 (CF) — 4.886 (BE + 0.173 (NFE)
+ 1.042 (CP) + 0015 (CF}2 -+ Q.088 (CH) (NFE)
+ 0.119 (EE) (NFE) -+ 0.038 (EE) (CP) + 0.002 (HWE)*
(CRY s o ame 51 = mom v vom = ow s 38 W0 0 g & e v% OO TE

The equations of Naga and El-Shazley (1971) with clover and

its hay :

TDN = 0.87 (OM + 1.25 EE) —0.72CP .. .. .. .. .. Eq. III
TDN = 0.87 (OM + 125 EE) —144CP .. .. .. .. .. Eq. 1V

The equations of Knight and Harris (1966) with clover and
its hay :

DCP =0932CP % —301 .. .. .. .. .. .. .. .. .. BEqV
DOP = 0BT CE 9% — B398 wv v wno 3w om wrsi s oo < o il VAL

Results and Discussion

1. A study of the interrelationshi pbetween DOM and TDN in
digestion trigls with clover and its hay

The relation between digestible organic matter (DOM) and
TDN for clover was studied (Table 1). Comparison between the
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conventional and the predicted TDN using the calculated equation
indicated that the majority of the variations were not exceeding
3% in 95% of the all samples (43 trials). These results could be
expected because the TDN value exceeds the DOM value by 1.65

X digestible EE,

Teble 1 ¢ Correlation Testa and Regression Zquations
witn TDMN, SV nnd DCP,

L Corre- 2 SE of t-test
Iten No ¢ Bquations lation (r) esti-
trial (r) mate
For glover
TDN O DO 43 1,0098D0OM+2.0257 0.9720 0.9448 0.98 26.504
The refined equa-
tion DOM + 2,6
Far clover hay
TDN O} DOM 50 1.0160 DOM + 1.3  ©,9672 0.9355 0.96 26.321
The roafined equa-
tion DOM » 2.2
For clovex
on 0N 43 0.6267D4-0.1952 0.9714 0.9436 0.81 25.332
The refined equa=-
tian
0.625 DM - 0.15
For clover
5V own DU 43 0,4347DM + 1.1944 0.9388 0.8814 0.85 17.458
The refinec sgqua=-
tion,.
0,435DM + 1.20
For cl OVET
DEYH oVie (PR 43 0.6034CP=1,0671 0,8989 0.8080 0,97 13.15
The refined equa-
tion,
0.803 CP - 1,08
For clover _hay .
DCEY on CER 50 0,771 CF - 2.15 0.9607 0.9229 0.72 23.94

It was, therefore, possible to predict the TDN value of green
clover by determining a very simple analysis as moisture and ash.

The prediction of TDN of clover hay by a knowledge of DOM
was also studied (Table 1), Comparison between the conventional
and the predicted TDN using the calculated equation indicated that
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the majority of differences were not exceeding 3% in 90% of the
all samples (50 trials). Thus from the data in Table 1, the two

refined equations could be used for satisfactory prediction of TDN
for clover and its hay.

The closeness of the two regression equations of clover and
its hay suggested to use one equation for prediction TDN in both
fceds. The refined equation would be :

TDN = DOM + 24

2. A stwdy of the interrelationship between DM and both TDN
and SV in green clover

The interrelationship between DM and TDN was studied {Table
1). The percentage differences between the conventional and the

caleulated TDON from this regression did not reach 8% in 84% of
che all tested samples,

The prediction of 8V by a knowledge of DM was also tested
(Fahle 1). The differences between the conventional and the pre-
dicted BV using the calculated equation did not reach 8% in 779
of the whole 43 tested trials.

This would indicate that the previous two equations and their
refined state could be used for satisfactory prediction of TDN and
SV in green clover hy determining DM which is a very simple analy-
#is without the necessity of running a digestion trial.

5. A study of the interrelationship between CPY% and digestible
CP% with clover and its hay

The relation between CP% and digestible erude protein (DCP)
was studied (Table 1). The percentage differences between the cal-
cnlated values using this equation with the standard values did
not reach 8% for 7T7% of the forty-three samples of clover, This
would indieate that this equation could be used for satisfactory
prediction of DCP.

The relation between CP% and DCP was also studied for clov-
er hay (Table 1). The percentage differences between the conven-
tional and the caleulated DCP from this regression did not reach
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8% for most samples. This would indicate that this “equation
eould be used for satisfactory prediction of DCP.

Applying the CP as one predictor for caleulating the DCP
appeared to be useful in practice for determining the quality of
clover and its hay.

4. Testing the application of certein prediction equations for es-
timating TDN and DCP with clover and its hay

In the present study the multiple regression equations of Me-
Dowell et al. (1974), and those of Knight and Harris (1966), were
tested for predicting TDN and DCP respectively with both class
1 and class 21, Such equations rely on a wide vai'iety of feedstuffs
and different feed preparations. How far such equations are ap-
blicable for predicting the feeding value of certain subclassed
feeds ? this was studied with 43 green clover samples and 50
clover hay samples.

1. Comparative of the comventional and the predicted TDN
using the equations of McDowell et al. with clover and its hay

The difference between the conventional and the predicted
YDN using the equations of McDowell ef al. (1974) (Eq. I and Eq.
IT) was high'.ly. insignificant with clover (43 trials) and insignifi-
cant with clover hay (50 trials) as shown from data in Table 2.

Tzble 2 The Differences between the conventional
and predicted TDN uging certain prediction
eguntians with elover snd its hay.

For Clover Fgr Clover hay
Item Conv. DTN by(Conv. TDN by | Conv. TDN by |'comr. 00 by
kelow= Ngpn& HeDow= FagaiRl-
TOE ell TON El=She- TDH all DN Shozely
equat- zly eq- aguat-- A o
S ien__ | ustiony T — il
hverage 61.35 61.71 60.49 62.59 53.98 54,05 52.03 55,69
#0.63  +0.42 +0.53 40.48
aver,Diff . -0, 36 =2,10 0.07 =3,664
from cany, +0.63 +0.52 +0.48 +0,79
Badiff. -0,59 =3.62 -0.13
thi S +1.588 1 G0
from conv, 41,03 +1.88 41,87

1 The International nomenclature of feeds, cited by McDowell et gl (1974)
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It could be concluded that this method appeared to be use-
- ful for predicting TDN with both feedstuffs with a fair appro-
ximation because high differences were encountered with some in-
dividual samples.

It was clear that the calculated simple equations in part 1
(in this study) from local data would be more applicable than
multiple equations based on other data covering wide range of
forages.

With a trial for predicting the TDN for some selected Egvp-
tian roughages (23 samples) by using the equation of McDowell
et al. (1974), with class 1, the percentages differences were high
with individual samples. The reason for deviation with poor rough-
ages might be attributed to the associative effect which varied
aceording to the type of basal ration and its proportion with the
tested ration in the mixture.

2. Comparison of the conventional and the predicted TDN wus-
ing the equation of Naga and EI-Shazly wilth clover and its hay

The two equations of Naga and El-Shazely, (1966) (Eq. III
and Eq. IV) were applied with fifteen samples of clover contain-
ing (over 16.5% CP and under 309% CF on dry matter basis) and
with fifteen samples of clover hay containing (12-18.5% CP and
over 20% CF on dry matter basis).

The differences between the conventional and the predicted
TDN with clover and its hay samples were significant, yet the
averages percentages differences could be neglected (Table 2).

Thus, these equations could be used for general application but
not for comparative feeding experiments.

3. The suitability of the equations of Knight and Harris for
predicting the digestible CP with clover and its hay

The average predicted DCP by using the equation of Knight
and Harris (1966) (Eq. V) was 13.78 = 0.34 (with 43 samples of
clover). The average absolute difference from the conventional
DCP being -0.41 =+ 0.31 while the average percentage difference
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was -3.07 = 1.16. Although such differences are highly signifi-
cant, yet they are practically negligible when taking average per-
centage results. So this equation appeared to be suitable for prac-
tical feeding not for comparative feeding experiments.

The equation which obtained from data here (DCP = 0.8
CP-1), practically produced the same results as those of Knight

and Harris. So our equation appeared to be easier for caleulation
and remembering.

The same results were concluded with clover hay (50 digestion
trials). The predicted DCP by using the equation of Knight and
Harris, (1966) (Eq. VI) was 10.23 = 0.41 against the 9.54 + 0.36
(conventionally obtained). The average difference between the two
methods was -0.68 —+ 0.12 while the percentage difference was
-7.13 == 1.51. Such difference was highly significant, although the
average percentage deviation was not exceeding 8%.

The equation obtained from data here (DCP = 0.771 CP —
2.15) appeared more acecurate. It was clear that prediction equa-
tion obtained from local data would be more applicable than those
based on more general data particularly when ecovering a wide
range of dry roughages other than clover hay.
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