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EFFECT OF THE STAGE OF CUTTING BIRSEEM ON THE YVIELD,
CHEMICAL COMPOSITION AND NUTRITIVE VALUE OF ITS HAY
By
Apou-Husseiy, B.R.M., Guoxnr, A. Rasrar, M.A. K Gz,
T.M. anp Gmap H.A.

SUMMARY

This work was carried out to study the nutritive value of berseem
hay using the ground curing method at the different successive culs.
Hay under inveslization was made from Miskawi berseem in two
experimental years (1959 —61). Berseem was cut at average heights
of 30—35 cm, and 60— 70 cm. Early cutling of berseem increased
the number of cuts by one more than late cutting. Nine digestibitity
trails were conducted in the first experimental year {o determine the
nutritive value of the hay. The following results were obtained :

{1) The average total yield of hay per feddan on dry matter basis was
1562.4 ke. for early cut and 1330.7 ke. for late cut berseem. Harly
cutting increased the vield by 17.41% more than laic culting.

(2) Crude protein decreased with the successive culs, while crude
fitre increased, Bther extract. N.F.E. and ash, fluctuated during the
successive  cuts  without any special trend,

(3) The digestibility of the different nutrients of hay varied within
narrow limits among successive cuts.  The starch values of hay from
bherseem cut at 30— 35 cn. were 3037, 34,42 532,51, 34.51, and 28.76
kg in the first through the fifth culs, respectively.  The corresponding
figures for that cut at 60—70 cm. were 32.53, 30.09. 31.67 and 25.90 kg,
in four cuts, respectively. The digestibility and nutritive valuc of early
cut berseera hay were higher than those of late cut berscern hay.

(4) The vields of the various nutrients (both crude and digested) of
carlv cut berseem hay were relatively higher than those of laie cut
berseem hay. The siarch value showed the same lrend, being
higher with the early cut berscem hay by 14.61%.

(5) The mincral content (P, Ca and Mg} of early cut berscem
hay was relatively higher than that of late cut berseem hay.

INTRODUCTION AND REVIEW OF LITERATURE

In the U.A.R. there is unequal distribution around the vear of nutrients
available for livestock. In winter berseem provides ca. 3.82 million tons
of starch value while in summer the whole feeding-stulls supply is ca. 1.61
tons of 8.V, The shortage of food in summer could be minimized by pireserv-
ing the surplus from berseem as hay or silage.

# Animal Praduction Department (Animal Nutrition and Biochemistry) Faculty of
Agricultare, Cairo Universiby.
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Hay is the most important form of harvested forage, because it is associated
with a high kecping quality and it is casily prepared by sun drying on the gound.
Kellner, (1926), Wiegner, (1926), Nordenborg, (1928), Landis, (1932) and
Edin et al. (1933) concluded that ground-drying of clover was the best method
for haymaking in favorable wsather.

been adoptled for haymaking, including improve-
cul losses and to speed the rate of drying.  Artificial
drying with the aid of heat is one of the most efficient processes of haymaking,
Although Iosses are reduced to minimum, yet the cests of the drying équip-
ment cannot be aflorded by the ordinary farmer.

Other methods kb
meiits to reduce mect

Ghoneim et al, (1949) found that the starch cguivalent of artificially
dried clover hay in Egypt was about 1.2 times that of field-cured hay. From
the economical point of view, cost of artificially dried hay must not exceed 1.2
times that of field cured hay. These resulis differed from those recorded by
Hodgson et al, (1948}, and M, of Agric. (1961), who feund that the starch
value of artificially dried berscem and field cured hay were 32.5 and 33.2 kg,
respectively.

Ghoneim et al, (1951) studied drying of berseem for haymaking in bundles
and not bundled under a shed and in the sun. They found that unbundied
berscem under a shed gave the best results with the least dry matter loss.

Laila, (1962) used the tripod or pyramid methed for haymaking. She
obtaiiied better results, having less losses of dry matter with this method than
with dryving on the ground.

The present work was conducted to study the nutritive vulue of berseem
hay with two systems of cutiing in different successive cuts.

EXPERIMENTAL AND METHODS

This work was conducted at the Experimental Station of Animal Nutri-
tion, Faculty of Agriculture, Giza (U.A.R.). Eighteen feddans over two
successive years (1959-1961) were cultivated with Miskawi berseem as the
source of experimental material. The area was divided into two sectors.
In the first sector cutting was performed when the average height of plants
was 30-35 cm., while it was 60-70 cm. in the second sector. Five cuts were
obtained by early culting berscem, ons more than late cutting.

The berseem was spread on the ground in a thin layer of 20-30 cm. and
was hand turned every morning.  When the moisture content reached about
169, or less, the hay was piled and kept for feeding.

Nine digestibility trials were performed with two full grown rams to deter-
mine the nutritive value of hay obtained during the first experimental year.

Preliminary periods and collection periods of 10 days each were used.
Hay needed for the digestibility trail was chopped, weighed and kept in cotton
bags. A small portion was taken for chemical analysis. A composite sample
of faeces was prepared from the daily samples taken after drying at 105°C
for twenty-four hours. Chemical analyses followed the methods used by

Ghoneim et al, (1963).
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RESULYS AMD DIBCUSSION

|.—The yicld of hay.

of hay per feddan during the two
eadan increased in the successive
4. The yield of hay obiained
from berseerm cut at 30-35 cm. was more than that obtained from berseem
cut at 60-70 cm.  This increuse 5,30 and 25.08% in the lirst and second
experimental years, respectiviely, average being 17.417%.

experime

cuts exceptl

the last out which had the low

ik

- Yield of ey Matter of Hay per Feddan

Lata Cubting

The euds !-———— — — | —

1st. yeu ‘ Ond. year 1at, yoar Ind. year

- | . _f{g. Ke. o ma‘ o Kg.
Ist ciil 137.8 | 2B86.1 170.7 413.7
2nd cut 1922 ‘ 464,77 326.4 455.7
3rd cut 273.4 507.9 388.9 602.3
4th cut 371.0 507.9 145.0 158.6

5th cut 13t.2 . 249.5 - =
Total 1085.6 ‘ 2016.1 | 1031.0 | 1630.3

2, —-Chemical Composition

On moistare Tree basis, the crude proiein content decreased in the succes-
sive cuts while the crude fibre increased.
cuts of berseem hay appeared to be higher than those of late cuts. Ether
extract and ash coatents fluctuated among the various cuts without any special

trend.

The ¢rude protein content of early

The average percentages of the different nutrients in the two experimental
years are summarized in Table (2).

3.—Digestible

M uirients

The data show that there were no obvious differences between the

digestion coefficients of the diffi
was thus possible to give a mean
ious nutrients of hay as shown in Table (3).
slight increase in the digestibility of early cut berscem

cut berseem hay.

orent nutrients with the successive cuts. It
value for the digestion coefficients of the var
It can be scen that there was a

hay comparsd fo late
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TABLE 2.—Average Composition of Berseem Hay at Two Stages
of Cutting over fhe Two Years.

Composition of dry matter

The cuts ‘ Dry —
matter | grude | gher Crude
‘ protein | extreact fibre

|

N.F.E. Ash

Early cut

Ist eut . . .. 89.73 ;21.35 ) 2.81 |22.30 | 35.72 ‘17.82
ond cut . . . .| 89.64 | 23.39 | 4.29 | 21.47 | 34.09 | 16.75
3rd cut . . . .| 88.07 | 22.79 | 3.56 | 24.14 | 32.77 | 17.74
4th cut . . . .| 89.29 | 19.51 | 3.08 | 25.74 | 38.47 | 18.70
5th cut . . . .| 89.08 | 13.24 | 3.76 | 30.06 | 37.07 | 15.87
Late Cut
st cut . . . . 89.68 ’19‘60 | 2.87 |23.72 | 38.12 | 15.69
2nd cut .. . .| 89.96 | 19.14 | 2.76 | 22.17 | 35.24 | 15.70
3rd cut . . . .| 89.53 | 17.06 | 4.31 |29.17 | 37.16 | 12.25
Mh ocut . . . .| 89.71 | 1204 | 4.02 |33.18 | 3877 | 11.99

TABLE 3. —Digestibility of Ferseem Hay

The nutrients Early eut | Late cul
"""" ' | % "
Dry matter . . . : 57.93 . 51.81
Organic matter . . . 57.52 55.36
Crude protein . . . 66.50 = 58.16
Ether extract . . . .l 68.74 66.03
Crude fibre . . . . . 43.39 | 42.1%
NEE . .. ... . 6021  62.36

The digestible nutrients of hay on moisture free basis at successive culs
with the two systems of cutting are shown in Table {(4). The digestible nutr-
ients of hay at the (wo stages of cutting followed the same trend as the
chemical composition.
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TABLE 4.—Digestible Nufrients of Berseem Hay.

Digested nuivients of matter
Digested

The cuts dry ) ) v
| matter _ Crude Eiher i (frude N
Protein exiracy | fibire et
% % A I
Early cul
18t et = = n « o o« | 33049 15.13 1.85 §.93 20.27
Ind cut . . . . . . . . 46.71 IS 3.31 | 8.82 18.16
3rd cut . . . . . . . . 54.36 18.44 3.22 10.26 18.23
4th cut . . . . . . . . 48.10 14 38 1.96 9.32 26.82
Bh oub o v s o oeonowow| 490H 7.62 ! 2.29 12.64 24.86
Late cut | | |
st cut . . . . . . . . 44.03 11.30 1.32 | 0.90 26.91
ond cut . . . . . . . .| 46.89 10.50 1.88 . 10.43 24.72
3¢d cut . . . . . . . . 46.03 10.12 3.71 4 11.93 23.01
4th cut . . . . . . . . 4453 5.61 | 2.71 | 14.46 24.67
| | |

4, —Mutritive Value

The results concerning the nutritive value of hay during the successive
cuts with the two systems of cutting are shown in Table (5). It can be encluded
that the nutritive value of early cut berseem hay was, in general, slightly
higher than that of late cut bersccm hay.

TABLE 5.—The Nutritive Value of Berseem Iay

| Farly eut Late cui

Tho cuts | __Sb};-rch | Nutritive :11_11( -(; E.ﬁ.r(;h l l\"ui-l'if.{m ;,-".alun (&)
| value ‘ ratio ‘ number i value _ ratio pimber
‘_ |I % | ‘
st cut . . . . 30.37 | 2.26 | 74.13 |, 32.53 |- 3.55 | 72.00
Ind cut . . . .| 34.42 2.06 78.07 30.09 3.7 ‘ 69.35
3rd cut . . . .| 32.51 1.93 74.20 31.67 4.35 JO.11
4th emt . . . . 34.51 2.89 74.14 ‘ 25.90 S22 59.36
5th cut . . . .| 28.76 5.66 67.16 — — —
] |
Truo starch value % 100

1y Value number = ————————
® ue ) Caleulated starch value
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5—The Vield of MNutrienis

The yield of both crude and digested nutrients and starch value of early
cut berseem hay was relatively higher than those of the late cut. This in-
crease was parallel to the increase in the yield of the green berseem. Early
cutting of berseem iticreased the total yield of starch value and digestible
protein per feddan by 14.61 9, and 61,92 %, respectively, more than late cutting.

6.—Mineral Confenis

The average miceral content (P, Ca and Mg) of hay at the different suc-
cessive cuts is shown in Table (6).

TABLE 6.—P, Ca and Mg Contents of Berseem Hay

Barly out Late out

Fher vt A—— . T S

P | Ca ‘ Mg P| s My
Mg/100y dry matter

| I | l
Ist cut . . . . . 430 || 1562 l 326 373 | 1762 220
ndeut . . . . .| 369 f 1494 300 380 l 2039 221
Brdeut ... .. 397 | 1625 | 256 | 309 ] 1502 :-[ 371

_ ; !
dtheut . . . . . . 361 1853 [ 2901 329 || 1493 | T
Stheut . . . . . .| 305 ]‘ 1736 ] 337 — ‘ S

|

The P content of hay followed that of crude protein, decreasing with the
suceessive cuts.

The Ca and Mg contents of hay fluctuated without any special trend
among the successive cuts. The ranges of these elements in the various cuts
expressed as mg/100g D.M. were 289-454, 1,423-2,069 and 237-415 for P, Ca
and Mg, respectively, in early cut berseem hay. The corresponding figures
for late cut berscem hay were 264-400, 1,337-2,075 and 146-891.

Early cutting of berseem increased the P, Ca and Mg contents of the hay
by 14.93, 0.54 and 22.90%, respectively, more than late cutting in the first
experimental year. In the second experimental the increases were 37.86,

25.36 and 31.10%.
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