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EFFECT OF THE STAGE OF CUTTING ON THE YIELD,
CHEMICAL COMPOSITION AND NUTRITIVE VALUE
OF BERSEEM

By
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SUMMARY

Farly cutting of berseem at a height of 30-35 cm. increased
the number of cuts by one and the green yield by 17.31% more
than late cutting at 60-70 em. Dry matter was decreased with
early cutting. and crude protein content of the dry matter was
increased while crude fibre was decreased.

Digestion coefficients of the different nutrients varied within
narrow limits but early cutting increased the digestion coeflicients
slightly over late cutting. Early cutting increased the yield of the
different nutrients and starch value.

Phosphorus content increased with early cutting while Ca
and Mg concentrations were comparable with the two systems of

cutting.

Introduction and Review of Literature

Several attempts have been directed 1o increase the yield
of nutrients supplied by berseem, quantitatively and quali-
tatively. One attempted procedure is cutting berseem at early
stages of growth to increase the number of cuts and the yield
of nutrients. Prescott. (1920), Woodman et al, (1933), Wilsie
and Hollowell, (1948), Watson and Nash, (1960), and Laila,
(1962) indicated that crude protein decreased with aavancing
maturity while crude fibre increased. Woodward et al, (1939),
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Paci, (1949), Badr, (1955), Dent, (1955), Davies and Davies,
(1956}, Cooper, (1956) and Abou-Sayed and Nasieb, (1958)
stated that cutting pasture at early stages of growth increased
its quality as well as its quantity. The number of cuts, yield
and the nutritive value of early cut were higher than of late
cut pasture.

Material and Methods

The experiments were undertaken at the Experimental
Farm, Faculty of Agricuiture, Giza, Egypt (U.A.R.)). During
three successive years (1958-1961) 7, 12 and 6 feddans, ves-
pectively, were cultivated with Miskawi berseem as the source
of experimental material. Fach plot was divided into two
sectors. Early cutling was practiced on one of the sectors whea
the average height of plants was 30-35 cm., 2 height found
to be practicable after several preliminary trials. On the other
sector the common practice of cutting at an average height
of 60-70 cm. was followed. In the first and second ysars diges-
tibility trials were carried out by using two Ossimi rams in
each trial. Metahnlic cages used were quite similar to those
nsed by Maynard (1956) and Ghoneim (1961). A preliminary
period of 5 days preceded cach collection period of 7 days.
| Berseem was offered twice daily in equal portions and water
was offered ad-lib. A daily sarple of 500 gm. of berseem was
taken and dried at 60°C for 24 hours. One tenth of the fresh
| faeces was taken daily iust after collection and dried at 105°C
for 24 hours. Composite samples of both berseem end facces
were prepared from the daily samples taken. Starch values
were calculated according to Kellner (1926).

Analytical Methods

The analytical methods followed ordinary conventional
procedures. Abou Hussein (1958), A.O.A.C. (1955) and Gho-
neim et al (1951). Duplicate or triplicate samples of 2-3 grams
each were applied for each determination.

Calcium and magnesium were determined by the varsi-
nate method described by Richards (1954). Vogel’s (1951)
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method was used to precipitate phosphorus as ammonium
phosphomolybdate and Ghoneim’s (1951) procedure was
followed to determine the phosphorus gravimetrically.

Results and Discussion
V.—The vield of berseem :

There was one more cut per year when berseem was
harvested at a height of 30-35 c¢m. rather than at 60-70 cm.
The number of cuts in the former case was 4, 5 and 5 during
the first, second and third experimental years, respectively,
while in the latter case there were 3, 4 and 4 cuts as shown
in Table (1).

TABLE 1.—Comparison beiween the Yield of Berscem per Feddan at Different
Cuts with the Two Systems of Cutting During the Three Experimental Years,

[ lal. exp, year | “nd exp. yoar Bed exp. year
The Cuts ‘-"“'Ljiiﬂm | _(:-'ui.d;_g Height | Cuiting | Foight
3035 | 6070 | 3035 | 6070 | 30—35 | €0—70
- {‘_]_'Ll ‘._ t’.}’]'“?.._ i _I!IT].' ) A, i . 1 cim,
- kg, leg, ’ kg, | k,g;._- kg._- b ._.!ié_._‘_
|
Ist. cut ., . . . . 4308 ‘ 5456 | 2500 .. 3050 4760 | 6075
2ndgcut . v ovoe s 5104 4276 ! 2825 | 4338 5845 5220
3ed @t 5 v o o | 4457 ‘ 5150 | 3087 4310 | 4280 r 5480
4th. cut . . . . . 3017 — 4000 1200 5210 . 1390
S5th.ecut . . . . . - - 1120 — 2325 ‘ —
Total . . 16946 14882 13532 12898 23420 ‘ 18165
i

In other words, cutting at 30-35 cm. increased the yield
of berseem in the three successive years by 13.87, 4.92 and
28.939%/ respectively, the average being 17.31%,. These results
are in agreement with the results obtained by Paci, (1949),
Badr, (1955), Dent, (1955) and Abou-Sayed an Nasieb, (1958)
| who found that cutting forage crops at early stages of growth
increased the number of cuts and the quantity of green herbage
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2.—Chemical Comiposition .
The dry matter in berseem increased with maturity, and
was lower when cut at 30-35 ¢m. than at 60-70 cm. The increa-
ses of the dry matter content in the successive cuts were para-
{lel to the increases of all other constituents on fresh matter
bases.
Crude protein tended to decrease during the successive
cuts while crude fibre increased. Early cutting increased the
crude protein and decreased the crude fibre relative to late

cutting. Ether extrac
~any special trends in the successive cuts.
content was the same as that of crude protein, tending to

t and N.F.E. contents fluctuated without
The behavior of ash

decrease as plants aged. The average percentages of the dif-
ferent nutrients in the three successive experimental years
are summarized in Table (2).

3.—Digestion coefficients :
The digestibility of all nutrients except ether extract varied
within narrow limits of 10% or less among different cuts. The
variations of the digestion coefficients of ether exiract were
higher, being 15-20%;. Early cutting increased the digestibility
of all nutrients slightly over that at late cutting. The mean

digestion coefficients are shown in Table (3).

TABLE 2.—Average Composition of Various Cuts of Berseem over Three Years.

Cutting at 30-35 cm.

1st.

2nd.
3rd.
4th.
5th.

Cytting ar 60-70 cm.

1st.

nd.

3rd.
4th.

The Cuts

cut
cut
cut
cut.
cut.

cut
cut

cut . . .
¢t .5

‘ i

' Z} 21.58

Dy |
! Matier J Urude
i Protein
6/"__'“ O{.
]0.66§ 23.82°
| 13.46 | 21.65
1370 ] 19.68
19.11 4 17.97
I 21,60 | 18.15
0 11.87( 20.25
. ‘ 13.75 | 17.81
17.95 | 16.80
17.45

Clompasition of Dry Matter

Hthex
Tixtract
e/

L0

4.04
4.16
3.93
4.20
4.59

o fad Lad Ld
R )
(VS-SRI

Crnde
Tibre

—

“17.16
18.67
21.52
23.58
27.68

19.39
23.70
27.31
29.78 \

N.F.E,

% |

37.68

39,33
40.24
40.87
36.76

39.93
39.66

38.64 |

37.67

Agh

%

17.63
14.62

13.39
12.83

16.50
15.01

10.57
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TABLE 3.—Average Digestibility of Nutrients of Berseem
at Two Stages of Cutting over Two Years

MNutrients

Dry matter . . . .

Organic matter
Crude protein

Ether extract . . .

Crude fibre
N.F.E. .

30-36 om.

Cutting

i

66.10
69.99 |
79.13
65.14
48.99
78.57

Height

6070 cm.

%

61.50
65.33
70.10
58.02
46.03
76.07

4. —The digestible nutrients :

Cutting at 30-35 cm. increased the digested crude protein
and ether extract while it decreased the digested crude fibre
compared to cutting at 60-70 cm. The averages of digestible
nutrients with the two systems of cutting are summarized in

Table (4).
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TABLE 4. —Average Digestible Nutrients of Various Cuts of Berseem
over Two Years

Digested I_ 'Digcst.ftl- _m\i_n'%ents on diy matter basis-— -
The Cubtings d;‘g ;:;]ﬁer e ‘ — Cende .
pratoein | oex tract fibre
o - o o I o/ o/ | -(Z_ N
Cutting Heighi 7% % : % % '
30-35 cm. }
Ist, cut. . . . . 7.02 19.09 3.75 8.00 29.27
2nd.eunt, . . . . 8.47 17.65 3.03 9.13 30.37
3rd. cut 8.22 15.64 2.80 10.43 30.46
4th. cut. . . . . 10.13 13.78 2.92 11.44 31.44
Sth. cut. . . . . 13.35 .| 13.23 | 3.42 13.08 27.25
Cutting Height
60-70 cm. }
lst. cut 8 6.71 15.33 2.38 8.30 30.23
2nd. cut ; g8.13 | 11.87 2.25 11.49 30.07
3rd. cut 10.01 11.80 | 2.35 12.71 28.09
4th. cut 13.38 12.57 | 2.72 13.62 | 28.21
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5.—~The nutritive valpe :

The starch value of bersecem increased with the successive
cuts on fresh basis while it followed an opposite trend on
moisture free basis. Early cutting increased the starch value
relative to late cutting,

The nutritive ratio () of berseem tended to be wider and
the value number (%) decreased with the successive cuts. This
may be due to the increase in crude fibre and the decrease
of crude protein in the successive cuts. The data showed a nar-
rower autritive ratio and a higher value number for berseem
cut at 30-35 cm. than at 60-70 cm.

The protein number (°) for berseem fluctuated among the
different cuts. The average protein number of early cut ber-
seem was 29.65%. while it was 26.209 with late cutting. The
average nutritive value of berseem during the successive cuts
with the two systems of cutting are summarized in Table (5).

TABLE 5.—Average Nutritive Valoe of Variouws Cuts
of Berseem over Two Years

| Barly cut berseem Late eut herseem
The Cuts | |
starel | Nuteitive | Value Starch | Nubritive | Value
| Value tatio | Number Value Ratio Numbae
| Kes s % Ke | 1: | %
Tétoout o v s e | 2.36 92.20 5.62 2.91 90 . 5&

2nd, cut . .. .. 712 2.66 | 91.46 6.55 4.02 | 88.0%
3d out v ¢ ow e Fuld 3.09 | 89.99 _7.92I 4.07 @ 84.22

Ath. cut. . . . . . 8.38 3.28 §9.39 10.51 3.85  &1.72

5th. cut . . . . . | 10.27 3.60 | 82.98 -

(1) Nutritive ratie — = disstible erigs oty e
digestible N.E.E. + digestible crudc fibre + 2.44 ¢ digestible
cride fat, Kellner, (1926)
true starch value
?Icufate,d starch value
Digestible crude protein
"~ starch value — 20

(* Value ne. = - % 100

{*) Protein number =
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6.~ The yield of nutrients :

The yields of dry matter of the middle cuts were more
than the first and last ones. The Jowest yield of dry matter
was in the last cut. Early cutting increased the vield of the
different nutrients (both crude and digested) and the starch
value, over late cutting. The average incrcases in the yields of
different nutrients and the starch value, with early over late
cutting, for the three experimental years are summarized in
Table (6).

7. —Minerals ;

The average mineral content (P, Ca and Mg) in berseem
with the two systems of cutting in the different successive cuts
are presented in Table (7). Minerals in berseem on fresh matter
basis increased with the successive cuts. The increase was
paraticl to the increasce in the dry matter. On moeisture {ree
basis phosphorus decreascd with the successive cuts, A highly
significant correlation was found between protein and P contents
in berscem (0.8149 with 40 pairs of samples in the two systems
of cutting). The ranges of P during the whole experimental
period were 269-420 and 236-371 mg/100 gm. D.M. for early
and late cutting, respectively. Awverage P concentrations of
early cut berseem were 388, 387, 318, 305 and 271 mg/100 gm
D.M. in the first through the fifth cuts, respectively. The
corresponding figures of late cut berscem were 350, 291, 306
and 268 mg/100 D.M. Early cutting increased the total yield of
P by 18.90%] more than late cutting.

The Ca and Mg contents did not foliow any special trends
either among the successive cuts or the two systems of cutting.
The ranges of Ca and Mg during the whole experimental
period with the two systems of cutting were between 1,203-2,169
and 202-439 mg/100 gm D.M. for the two minerals, respectively.

The Ca/P ratio in berseem increased with the successive
cuts. This ratio seemed to be narrower with first cuts than
later ones. The width of the Ca/P ratio with later cuts may
have been due to a decrease in P content with age. The Ca/P
ratio of berseem cut at 30-35cm. appeared to be narrower
than that cut at 60-70 cm. The average Ca/P ratio of berseem
ranged between 4.31-6.32 : 1 in the different successive cuts.
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TABLE 6,—Average Increase in Yiclds of Nutrients and Starch
Value of Berseem with Early Cutting over Late Cutting

Nubrients | Crude Digested
B ' % | B
Dry matter . . .| 13.12 | 24.09
Crude protein . .| 24.99 41.19
Bther extract . . .| 22.49 | 44.66
Crude fibre . . .| -0.50 5.81
NEEE: & v owoow o w 13056 [5.46
Ash . o . oL L. 17.77 | =
L
Starch value . . . 26.16%,

TABLE 7.—Average Mineral Content (P, Ca and Myg) of Various
Cuts of Berseem over Three Years

| Tarly Cutling | Late Cutting
The cuts e e e e e S —
P I T P Ca Mg
mg/100g dry matter

Ist. eut . . . . . 388 1801 i 261 350 1612 396
2. BUE -~ s e s 357 1539 | 351 291 1840 341
3rd.cut . . . . . 318 1373 | 319 306 1604 388
4th. cut. . . . . . 305 Iels 287 268 1462 297
Sth. eut. . =« | 271 1455 i 351 — _—

REFERENCES

Apou Hussiry B.R M. (1958).—" Economical feeding of dairy cows and buf-
faloes for milk production in Egypt.” Ph. D. Thesis, Fac. Agric.,
Cairo University.

Avou 8avep, S.B. axp Nagius, AN, (1958).—Berseem and Lucerne. Ministry
of Agriculure. Extention Dept., Egypt. Dcember. (in Arabic).

A O.A.C.—Offcial methods of analysis of the association of official agricultural
chemists (1955). 8th. Ed., Washington.

Bapr. AA. (1955).— Investigation into the nutritive value of green berseem,
its hay and silage”. Ph. D. Thesis, Fac. Agric., Cairo University,



FFFECT OF THE STAGE OF OUTTING L

Coorer, C.8, (1956).—The effect of time and height of cutting on the wield,
crude protein content and vegetative composition of a native flood
meadow in eastern Oregon. Agron. J., 48, 257-8.

Davigs, W.E. anp Davies, R.C. (1956).—The yields and composition of
lucerne, grass and clover under different systems of managements.
7. Brit. Grassland Soc., 11, 127-38.

Doxr, J.W. (1950).—" Seasonal yield and composition of lucerne in relatior
to time of spring cutting. J. Brif. Grassland Soe., 10, 330-40

Grovem, A, axn Raraar, MA. (1961).-—" Scientific fundamentals of animal
nutrition,’” lst. Ed., Anglo-Egyptian Library. Cairo. {In Arabic).

Gronem, A., Bi-Kars, M.T. AND Raraar, M.A. (1951).— * Agricultural
quantitative chemical analysis of feeding-stuffs, milk and its products.”
Anglo-Egyptian Library, Cairo. (In Arabic).

KeLuves, 0. (1926)—" The scientific feeding of Animals.”” 2nd. Ed., Au-
thorized translation by Milliam Goodwin, Dukworth, London.

Lama, AH. (1962).—° Feeding value of clover and hay with special reference
to carotene, mineral contents and Metabolism™., M.Sc. Thesis, Fac.
Cairo University.

Mavnarp, LA, anp Loost, J.K. (1956).—  Animal Nutriion’ 4th, Ed.,
McGraw-Hill Co., Inc. N.Y.

Pact, €. (1949).—How to increase to the quality and improve the guantity
of the pasture of the irrigated Lombardy meadows. Riv. Zootec,
22, 242-47 (in Nutrition Abstr, & Revs., 1949-50, 1%, 562-3).

Pruscorr, J.A. (1920).—The digestibility of berseem. Sultan. Agric. Soc.
Tech., Sect., Bull. 5., Egypt.

Riorarns, LA, (1954).— “Diagnosis and Improvement of Saline and Alkaline
Soils.”” V.8.D.A., 60.

Voorn, AL (1951).—-“Quantitativc Inorganic Analysis”’. Longmans, Green
and Co., London, 2nd. Ed.

Warson, 8.7, axp Nass, MJ. (1960).—" Conservation of grass and forage
~crops.” Boyd and Oliver Publishers, London.

Wiaie, C.P. Axp HOLLOWELL, T.A. (1948).—Effect of time of cutting red
clover on forage yields, seed sctfing and chemical composition.” Towa
Agric. Exp. Stat. Res., Bull. No. 357, pp. 639-68. (In Nutrition
Absir. and Revs., 1949, 19 562).

Woonman, H.E., Bvan, K.E. axp Noruax, D.B., (1933).—Nutritive value
of lucerne. . Agric. Sci., 23, 419-58.

Woopmay, T.H., HoSTERMAN, H.W., Carpon, P,V. anp McConmas BE.W.
(1939).—The nutritive value of harvested forages. Year book of Agric.,
U.S.A. pp. 956-91.



59 GHONETM, RAAFAT, BL GINDI, ABOTUTIUSSEIN AND GIHAD

il

o NS beenSi s g ASNAGN by Ui Ll Aol jon iy

b o Vo — ¥ UL Jgb Juos ke cudl SO 2 o o
b My o VT OB gl ey Lt A s s
A8 S e dgbe L oBasly die i Ol sae sl S

._,}"i:ii SRl oe WYY Slde Las W U el Gl S g

Al 33 ke (nd W bl Sladt ol G B 35l Sonla 5l 4a

sle i gl a;\";ﬂ;mu Sl g2 f;t:ﬁhaau'_u 351l L}-LJ e M,| A

uumhﬁu ANkl il ki ol uwu,}; sl 5t Lo

Dliodl bl Cnme ol 09 AR sl 3 Ddudie Lo 1SS 431N

AN el J;"agm LU b g jails S A Gy L Gulsll

sl s el Iy Al Dbgs olsl ad Bl sl ol i, ddll L
" {»'L-.U e S.E’I Ol g 2Bl Lm

— bl Sl Gl G L -._.JL.(JU i Salas S
dnd]ly i (Jsi %l A ) das s 4 — ,AH ke e Qs
WY — e s StSG J:,‘a.!n | RO
DI DTN oda OMalee o i 8245w S 2 0T fi
. aak

; »LM LS el dilly oY) il da gagll LS A aE

L J-u‘}” ki g 24 nu-:ll _',5}131 8L 3 U o S IR E o
s SE LY f
J_ﬁ-i:“ ,u\:J-Lv 4;)5&“ dae a\a_y.,@.g_“ w8l JY‘ sl L‘L

Al e o i we Q) Solad 1‘\.«}‘.” 2 L2l Jslas 31530 0l s

oyl i u‘»};‘) aald 3l Lo ld wae T:.ﬂ&; lalgl 2l lc.:_u G kb



WHFBROT OF THE 8TAGE OF CUTTING Gy

ol 0 o ) e KU Al B gm o &80 Loaall 834

gs’\-,.wm,..m:v,m VoY oA s Sl el dll & o A (23

l.{:y\:ﬁ.a L:.»J']LS‘ L;E Lyj:‘“ub ZM.:'L;;U d:.!!.g!J'I} L‘H_ﬁ Muj u)\)” A,W;-'lj

St a3 Y grafx-,a\ CVAY ¢ 1,00 ¢ 0,1F L SB
S

LA e

el el & Ol &l 2l LA DASTM J s Al pi s
Bl e Sl it OF o 1 — N e a0 P
s G e bl 2 e e sl P SN J g 3
g Aly dagagdl DU BU Coalajl J3B Sl L LS bl
I dste 31 K L e 1008 0] YE A das gl o
LY G

wladt 8 el 5 gt ] oY s A Al @ asaall sl dul s
Sy W e olE) O pgeedally e S ool gt Cadels Ly daglal!
e AR r\nﬂ)‘\.ﬂu)}«“-‘-“ }Jﬁﬂ_ﬂ”u‘\ i z’\\i"‘.{-)L:-uhzs'laﬁi."LaJ\
AL akle AR E el e ol g sl 3 SO add
}M\,&\ 5 Mmswn ol g il B4 Bl oS ¢ e



