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1. Introduction

The main problems of animal production in Egypt are the inferior genetic make-up of
the local breeds of animals and the acute shortage of available feedstuffs during sum-
mer and falls seasons when animals are furnished with only 39 and 37 % of their
energy and protein requirements, respectively (Kotb et al., 1974).

Youssef et. al., (1973) reported that the recognition of animal in the Egyptian Agricul-
ture, by the introduction of green fodder rotation throughout the year will effectively
help in solving the problem. In this connection, the high productive perennial grasses
will be a keen policy towards solving this problem.

Makky (1976) found that elephant grass was the most promising under the Egyptian
conditions. It is characterized by its high photosynthesis, giving during spring, sum-
mer and autumn months from 6- 9 cuts according to climatic conditions totalling
some 100 tons from green fodder.

Makky et al. (1978) suggested the devotion of 25 % of the existing maize and sorghum
area to the growing of elephant grass and the prohibition of the present practice of
plant defoliation which reduces one-third of the grain yield.

The objective of the present study was to investigate the productivity, chemical com-
postion, nutritive value and palatability of elephant grass, in the different cuts.

2. Materials and Methods

The Study was untertaken at Mallawy Station of the Animal Production Research In-
stitute, Agricultural Research Centre during summer and automn 1976.

Elephant grass was cultivated on May 8th 1976 in one and a half faddan (0.42 ha), di-
vided into blocks and further into plots (each 1/200 of a faddan). When plantations re-
ached about 40 - 50 cm high at one month of age, they were cut for the first time, to
promote tillering. At the time of the first cut, the different plots were cut successively,
in order to obtain a green fodder of the same height (100 cm) for avoiding difference
in the chemical composition and nutritive value. The daily fresh yield was weighed
and a representative sample was taken for dry matter determination.

Four digestibility trials were carried out with two mature Ossimi rams for each using
metabolic cages similar to those described by Maynard and Lossli (1965). The preli-
minary and collection periods in every trial lasted 10 days each. During the collection
period representative samples of feeds, residues and faeces were taken for proxi-
mate analysis, which was carried out according to the A.O.A.C. methods (1965). In
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addition, the mineral analysis for the aifferent cuts of elephant grass concerning cal-
cium, sodium, potassium, magnesium, and manganese was carried out, according to
the methods described by Salem (1976), using Unicam Atomic Absorption spectro-
photometer phosphorous was also determined by using the colorimetric method of
Troug and Mayer (1939).

Gross energy values (GE) were determined for both elephant grass and faeces samp-
les of the four digestibility trials, using a standard non-adiabatic bomb calorimeter.
The procedure used was that suggested by Fuel Research Division of the Department
of Scientific and Industrial Research (1954), slightly modified by Khafagi (1967). Inad-
dition the calorific values of elephant grass and its digestible nutrients were calcula-
ted from the results of the chemical composition and the digestibility trials, after
Abou-Raya (1967).

The palatability of elephant grass was tested with three mature male Ossimi rams.
The animals were fed entirely on chopped elephant grass ad-libitum during the test
period which lasted for 15 days. Representative samples of the grass fed and refused
were taken for dry matter determination. Statistical analysis was carried out accor-
ding to Snedecor (1961) and Duncan (1955).

3. Results and Discussion
3.1 Proximate Composition of Elephant Grass

Analytical results of representative samples of elephant grass in the successive cuts
are shown in Table (1). The data indicated that dry matter content varied in a narrow
rang from 12.86 to 14.43 with an average of 13.43 %. The values were lower than
those reported by Soliman (1976). This might be due to the ample amount of manure
applied and to the high fertility of the soil which accelerated the growth of the plants.

It was observed that a gradual decrease with slight fluctuations occured in both crude
protein and ether extract contents in the successive cuts with advancing maturity. On
the contrary, the crude fibre content which represented a major fraction of DM increa-
sed to some extent in the successive cuts. The comparatively lower temperature pre-
vailing during the later cuts did not give the chance for considerable cell lignification.
Fresh elephant grass contained on the average, dry matter (DM) 13.43 %; crude prot-
ein (CP) 1.75 %:; ether extract (EE) 0.45 %; crude fibre (DF) 3.74 %:; nitrogen-free ex-
tract (NFE) 5.26 %; ash 2.23 %. The corresponding averages on DM basis were 100,
12.98, 3.38, 27.83, 39.22 and 16.59 %. These results were in agreement with the fin-
dings of Butterworth (1965), Prospero (1972) and Soliman (1976).

3.2 Mineral Compostion of Elephant Grass

Data of Table (2) show that the ash, calcium (Ca), potassium (K), manganese (Mn) and
silica contents of elephant grass increased in the successive cuts with advancing ma-
turity. However, a drop occurred in the ash, manganese and silica contents of the 4th
cut and in the potassium content of the 5th cut.

On the other hand the phosphorus (P), sodium (Na) and magnesium (Mg) contents de-
creased with slight fluctuations, in the successive cuts.

The potassium content was extremely high as it ranged from 5.52 to 6.37 %. Howe-
ver, toxicity of high intakes of this electrolyte in elephant grass was unlikely as pointed
out by Church and Pond (1975).

Elephant grass contained, on the average of feed, Ca, 0.07 %; P, 0.05 %: Na, 0.03 %;
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K, 0.85 %; Mg, 0.03 %; Mn, 0.0011 % and silica, 0.78 %. The corresponding averages
on DM basis were 0.50, 0.33, 0.25, 6.35, 0.24, 0.008 and 5.77 %.

3.3 Energy Content of Elephant Grass

The data of Table (3) indicate that the calorific value of elephant grass decreased with
advancing maturity from 4027 to 3927 Kcal./Kg., in the 5th cut. The calculated calori-
fic values of the different cuts were near to the same trend as those of the estimated
ones.

The average estimated calorific was higher than that calculated by 1.86 %. This would
be in favour of the results of the proximate analysis and estimated calorific values.

3.4 Digestibility and Nutritive Value

Data of Table (4) show that the average digestibility coefficients for DM, OM, CP, EE,
CF, NFE and energy (E) were 67.21, 71.73, 76.55, 69.80, 71.89, 69.97 and 69.25 %,
respectively. Digestibility decreased sharply for DM, OM, CF, NFE and E after 2nd cut,
while there were small differences among the values abtained in the last three cuts.
It was noticed that EE digestibility was considerably depressed from 74.45 % in the
2nd cut to 62.28 % in the 5th cut with 16 % decrease, while the decreases in the other
constistuents were within 10 %.

Generally, the digestibility coefficients obtained were within those recorded by Mars-
hall and Bredon (1963), Butterworth (1965) and Melotti and Lucci (1969).

3.5 Digestible Nutrients

The data of Table (5) show that on fresh basis 3rd cut contained the highest values for
DCP and DCF of all the cuts, while the 2nd cut contained the highest values for DCP,
DEE and DNFE, on DM basis. Generally, there was a tendency for the digestible nut-
rients except the DCF and DNFE to decrease in the successive cuts with advancing
maturity. On the average, fresh elephant grass contained 1.34, 0.32, 2.68 and 3.68 %
of digestible CP, EE, CF and NFE, respectively. The corresponding averages on DM
basis were 9.96, 2.38, 20.00 and 27.45 %.

The DCP values in the various cuts were within the ranges reported by Marshall and
Bredon (1963) and Soliman (1976). However they were lower than those found by
Bose et al. (1970) and Nooruddin et al., (1975).

3.6 Estimated Versus Calculated Digestible Energy of Elephant Grass

The data or 1apbie (b) Show that the estimated digestible energy values agreed to a
great extent with those calulated. The results confirmed the accuracy of the chemical
analysis as well as the digestibility trial technique.

3.7 The Nutritive Value

It ist obvious from Table (7) that the 2nd cut contained on DM basis the highest and
the 5th cut the lowest nutritive values of all the cuts, while the 3rd and 4th cuts were
intermediate. On DM basis the total digestible nutrients (TDN) and starch equivalence
(DE) values in the 2nd cut were significantly higher than those in each of 3rd, 4th and
5th cuts (P 0.05) while no significant differences were found among the latter three
cuts, in this respect, concerning digestible energy (DE) the differences among the me-
ans of the different cuts were not statistically significant (P < 0.005).
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Fresh elephant grass contained on the average TDN, 8.43 %; SE, 7.16 %; and DE,
0.372 Mcal./Kg. The corresponding averages, on dry matter basis, were 62.79, 53.32
% and 2.768 Mcal./Kg.

The comparatively narrow nutritive ratios (NR) of elephant grass averaging 1:5.34 in-
dicated its suitability for feeding animals as pointed out by Mostert (1948), Waro-Aus-
tin (1963), Panda et al., (1967) and Odhiambo (1974).

3.8 Palatibility of Elephant Grass

The data of Table (8) show that the daily DM intake increased with the successive
cuts. This might be attributed to the decrease occured in temperature which stimula-
ted the appetite of the rams. The daily mean average for all the cuts was 2.068 Kg DM
/100 Kg body weight. It was interesting to notice that the rams tended to refuse the
lower hard parts of the plant which were high in fibre and low in protein; such practice
was reported, by Butterworth (1965), under similar conditions of ad-libitum feeding.
The average values obtained for dry matter intake were in harmony with those repor-
ted by Panda et al. (1967) and Ranjhan and Talapatra (1967). However, they were lo-
wer than those found by Soliman (1976) averaging 2.39/100 kg. B.W, for Friesian bull
calves.

Differences in DM intake might be due to differences in plant veriety, stage of ma-
turity, its contents of DM and TDN and also to animal species.

3.9 Productivity of Elephant Grass

Data in Table (9) show the fresh and dry yields of elephant grass with the successive
five cuts. The total yields of the five cuts per faddan were 87.98 and 12.15 tons for
fresh and dry matter, respectively.

The lowest yield was obtained in the first cut due to the fact that the clumps were not
completely formed and thus contained little number of tillers. On the contrary, the hig-
hest yield was obtained in the 2nd cut due to new tillering, the forage was in its best
stage of vegetative growth.

Similar results were found by Prospero (1972).

It was noticed that the yield decreased sharply in the 3rd cut and then gradually in the
4th and 5th cuts, this might be attributed to the death of some tillers and the slow
growth of the others due to unfavourable weather conditions.

These results were generally in harmony with those of Singh and Malik (1950), Grof
(1958) and Makky (1976).

3.10 Elephant grass Versus Barseem

The present results of productivity (Table 9), compaosition (Table 1) and nutritive value
(Table 7) of elephant grass were compared with those obtained by Galal (1976) for
barseem (Meskawi) cultivated in Minia, (Egypt), i.e. in the same Governorate where
elephant grass in the present study was cultivated. The mean averages are presented
in Table (10).

Elephant grass contained on the average lower crude protein and NFE but higher
crude fibre, EE and ash percentages than Meskawi barseem. The nutritive value of
elephant grass was lower than that of Meskawi barseem by 15.36, 5.04 and 18.64,
9.43 % for TDN and SE, as fed fresh and on DM basis, respectively.
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However the productivity of elephant grass was nearly double that of barseem. The
five cuts of the former produced, during 164 days, aproximately 88 and 12 tons / fad-
dan of fresh and dry matter, respectively. The corresponding total production of simi-
lar number of cuts of Meskawi barseem, produced during 210 days, were approxima-
tely 44 and 6 tons / faddan.

The average daily yield per faddan of elephant grass was containing 47, 38 and 7.38
kg of TDN, SE and DP., respectively. The corresponding daily figures per faddan of
Meskawi barseem were 20, 18 and 3.67 kg. Accordingly, the nutritive value of the
daily yield of elephant grass was 2.4, 2.1 and 2.0 times as those of Meskawi barseem
for TDN, SE and DP, respectively.

It might be concluded from the results obtained that elephant grass is a quite palata-
ble forage of high productivity and nutritive value provided that it is cut at a suitable
stage of maturity (at 1 meter high). This would encourage its spread all over the coun-
try and facilitates its introduction in crop rotation as a good fodder for feeding animals
in Egypt during summer period.

4. Summary

An experiment was carried out at Mallawy Station of the Animal Production Research
Institute in Egypt, to study the productivity, chemical composition, nutritive value and
palatability of elephant grass, in the different cuts.

Representative samples were taken from four successive cuts of the fodder during its
growing season and analyzed for proximate and mineral compostion. Four digestibi-
lity trials were conducted to determine the nutritive value of the different cuts. The re-
sults could be summarized als follows:

(1) Elephant grass contained on the average as fed Dm, 13.44 %; CP, 1.75 %; EE, 0.45
%; CF, 3.74 %; NFE, 5.26 %; ash, 2.23 %; and 0.35 % Kcal./g. The corresponding
averages, on DM basis were 100, 12.98, 3.38, 27.83, 39.22, 16.59 % and 3.996 Kcal./

g.
(2) Elephant grass contained, on the average, as fed, Ca, 0.07 %; P, 0.05 %;, Na, 0.03
%:; K, 0.85 %; Mg, 0.03 %; Mn, 0.0011 % and silica, 0.78 %. The corresponding aver-
ages on DM basis, were 0.50, 0.33, 0.25, 6.35, 0.24, 0.008 and 5.77 %.

(3) The average digestion coefficients were DM, 67.21 %; OM, 71.73 %; CP, 76.55
%:;, EE, 69.80 %; CF, 71.89 %; NFE, 69.97 % and E, 69.25 %.

(4) The average nutritive values of elephant grass, as fed were TDN, 8.43 %, SE, 7.16
% and DCP, 1.34 %, on DM basis the corresponding averages were 62.79, 53.31 and
9.96 %.

(5) The average nutritive ratio of elephant grass was 1:5.34. The average estimated
and calculated DE of all cuts were 2768 and 2752 Kcal/kg, respectively.

(6) The average daily DM intake of mature male Ossimi rams fed only chopped ele-
phant grass ad-libitum was 2.07 Kg/100 kg. body-weight.

It was concluded that the palatability of this fodder was quite satisfactory.

(7) The total vield per faddan of five cuts taken at 1 meter high was 87.98 and 12.15
tons, for fresh and dry matter, respectively.

Zusammenfassung

Die Untersuchung wurde in der Versuchsstation in Mallawy des Instituts fUr Tierpro-
duktion in Agypten mit dem Ziel durchgefiihrt, die Produktivitat. chemische Zusam-
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mensetzung, Erndhrungswert und Geschmack von Elefantengras zu bestimmen. Fol-
gende Ergebnisse wurden ermittelt:

1. Das Elefantengras enthielt als frisch 13,43 % Trockensubstanz, 1,75 % Rohprot-
ein; 0,45 % Ather-Extrakt; 3,74 % Rohfaser; 5,26 % stickstoffreier Extrakt; Asche
2,23 % und 0,53 Kcal/g. Die entsprechenden Werte bei Trockensubstanz waren 100
%; 12,98 %; 3,38 %; 27,83 %; 39,22 %; 16,59 % und 3,996 Kcal/g.

2. Die Zusammensetzung der Mineralstoffe war 0,07 % Kalzium; 0,05 % Phosphor,
0,03 % Natrium; 0,85 % Kalium; 0,03 % Magnesium; 0,0011 % Mangan und 0,78 %
Siliziumdioxyd im frischen Zustand und 0,50 %; 0,33 %; 0,25 %:; 6,35 %; 0,24 %:;
0,008 % und 5,77 % im Trockensubstanz.

3. Die Verdauungskoeffizienten waren 67,21 % Trockenstubstanz; 71,73 % Organi-
sche Substanz; 76,55 % Rohprotein; 69,80 % Ather-Extrakt; 71,89 % Rohfaser;
69,97 % stickstofffreier Extrakt und 69,25 % Energie.

4. Die Ernahrungswerte vom frischen Elefantengras waren 8,43 % gesamtverdauli-
che Naturstoffe; 7,16 % Starkewert und 1,34 % verdauliches Rohprotein und fur die
Trockensubstanz 62,79 %; 53,31 % und 9,96 %.

5. Das Nahrstoffverhaltnis von Elefantengras war 1:5,34. Die geschatzte und gerech-
nete verdauliche Energie waren 2768 und 2752 Kcal/Kg.

6. Die durchschnittliche tagliche Aufnahme vom Elefantengras bei den Bécken war
2.07 Kg Trockensubstanz / 100 Kg Kérpergewicht. Es ist anzunehmen, daB die Tiere
es gern gefressen haben.

7. Der jahrliche Ertrag von 5 Schnitten bei 1 m Hohe war 87,98 Tonnen frisches Gras
und 12.15 Tonnen Trockensubstanz je Feddan (0,42 Ha).
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Table (1): Proximate composition of elephant grass

Item DM CP EE CF NFE Ash oM

Fed

Fresh fodder

2nd cut 13,20 1.84 0.50 3.53 5.20 2.13 11,07
3rd cut 14.43 1.93 0.53 L.okL 5. 50 2.44 11.99
Lkth cut 12.86 1.60 0.46 3.55 5.25 2.01 10.85
5th cut 13.24 1.62 0.34 3.82 5.11 2.34 10.90

————— —— i — T —— o — e  —  ——— T —— o ———— T —————— ———

DM basis

2nd cut 100 13.96 3.75 26.77 39.39 16.13 83.87
3rd cut 100 13.35 3,64 28.05 38.08 16.90 83.10
Lth cut 100 12.40 3.5k 27.64 40.80 15.62 84,38
5th cut 100 12,22 2.60 28.87 38.61 17.70 82.3%0
Average 100 12.98 3.38 27.83 39.22 16.59 83.41

Table (2): Mineral Composition of Elephant Grass

Item DM Ash Ca P Na K Mg Mn Silica

b
Fresh fodder

5 0.0k 0.85 0.03 0.0007 O
5 0.0k 0.95 0.04 0.0014% O.
L (0]
L 0

2nd cut 13.20 2,13 0,06 ©
3rd cut 14.43 2.44 0.07 O.
o} 0.02 0.88 0.03 0.0008
0 0.03 0.73 0.03 0.0015

Lth cut 12.86 2.01 0.06

I ————————— A e et e b e

DM basis
2nd cut 100 16.13 0.45 0.38 0.29 6.41 0.25 0.005 4.88
3rd cut 100 16.90 0.46 0,35 0.30 6.61 0.26 0.010 6.01
Lth cut 100 15.62 0.50 0.30 0.19 6.87 0.22 0.006 5.72
Sth cut 100 17.70 0.58 0.27 0.21 5.52 0.23 0.011 6.47

e —————————— R PR R s s et

- ——— . T . o,



Table (3): Estimated versus calculated calorific valus of elephant grass (DM basis)

Item Estimated Calculated R estd. x 100
Kcal./Kg Kcal./Kg BCOverY caltd.
2nd cut Loz7p 3975 101.31
Zrd cut Lo2s 3931 102.39
bth cut Lo06 3956 101.26
Sth cut 3927 3830 102.53
Average 3996 3923 101.86
Table 4: Digestibility coefficients of elephant grass with Ossimi rams
Ttem ____Coefficients of digestibility (%) _ _ i 1
OM CP EE CF NFE | ____E ol
"""""""" sy T AaF &1 & =T . ® 1 =
2nd cut | 72.15| 76.16 | 80.17 | 74.45 | 76.64 | 74.53 74 .00
a b a a b a
Brd cut 65-75 ?0.95 ?8.61 ?2-97 70.09 68&63 69.00
a b a ab b &
Lth cut 65.50| 70.28 | 73.20 | 69.50 | 69.35 | 69.59 67.00
a b a b b a
5th cut 65.44| 69,53 | 74.21 | 62.28 | 71.48 | 67.11 67.00
Average J 67 21J 71.73 '76.55_J 69.80J 71.89 | 69.97 69.25
---------------------- s e e e i S i N A o N o S S i Sl e e Tl il s il

In this table, means in the same column bearing different
letters differ significantly (P< 0.05) according to Duncan's
test (1955)
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e e e s T e A . N S S S S P 5 S S S i e S S

DCP% DEE% DCF% DNFE %
I T T e e e ettty Ity et
DM DM DM DM

S As fed|basis | As fed | _ Basis | As_fed | Basis |As fed | basis |
a a a a a b a a
2nd cut 1.48 J11.19 0.37 2.79 2. 71 20.52 [3.88 |[29.36
b a b a a a a a
3rd cut 1.52 |10.L49 0.39 2.66 2.83 19.65 |3.77 |26.13
c b a a a a a a
"'I'tﬂ cut 1.1? 9.0‘8 0-32 2.‘4’6 2.’1’6 19-1? 3-65 28*39
a b c i o) a b a a
Average 1.34 9.96 0.32 2.38 2.68 20.00 | 3.68 |27.45

In this table means in the same column bearing different
letters differ significantly (p£ 0.05), according to Duncans test (1955)

-
Table 6: Estimated versus calculated digestible energy of Elephant Grass (on DM basis)

r Estimated T Calculated ested.
Item Keal./Kg Kcal./Kg Recovery S=ipea X100
2nd cut 2980 2958 100.74
3rd cut 2777 2736 101.50
Lth cut 2684 2713 98.93
5th cut 2631 2600 101.19
S e i e e
Average 2768 2752 100.58
___________ e e e e e e e




Table 7: Nutritive Value of Elephant Grass

TDN % SE r DE [ NR
Item " Fresh| DM e DM | Fresn DM 1t
Mcal/Kg
_________________________________ e s deaiesiin L ocns o R s B avaasmmons g ot
a a a a a a
2nd cut 8.90 | 67.42 7.66 |58.03 0.393 | 2.980 5.03
a b a b a a
3rd cut 9.00 | 62.37 7.61 | 52.74 o.bol | 2.777 4,95
b b b b a a
Lth cut 8.00 | 62.21 6.79 | 52.80 0.345 | 2.684 5.85
b b b b a a
5th cut 7.83 | 59.14 6.58 | 49.70 0.348 | 2.631 5.52
= ——— .1 ________________________ e S —— . A ——
Average 8.43 | 62.79 J 7.16 | 53.32 J 0.372 | 2.768 5.34
e i e e e i e e e e s i i e i il e e e . el o e e e e e e e s

In this table means in the same column bearing different

letters differ significantly (P 0.05) according to Duncan's
test (1955)

Table 8: Daily dry matter intake of elephant grass inn different cuts

2nd cut
Av.,

3rd cut
Av.

Lth cut
AV.

S5th cut
Av.

_—— ]

Body
weight

o

61 83

e s —————

Fresh _____.___ng_matter intake
S DM DM/100
Kg Kg Kg
9.118 1.199 | 1.934
8.875 1.278 | 2.067
10 087 1.288 | 2.077
10.323 1.360 | 2.193
1.281 | 2.068

51



Table 9: Yield per Faddan of Elephant Grass in different Cuts

Height Age |Fresh DM DM
Item Date of cutting Cm of |Yield % yield
cut |tons/ tons/
i days |[Fad. Fad.
1st cut July S5th, 1976 100 27 9.31 | 17.0 1.58
2nd cut July 25th, 1976 100 20 |26.29 | 13.2 3.74
3rd cut Aug, 16th 1976 100 22 |19.20 | 1k.& 2.77
Lkth cut Sept. 11lth, 1976 | 100 26 |17.50 | 12.9 2.26
Sth cut Oct. 19th, 1976 100 38 |15.68 | 13.2 2.07
—————————— = -—————-———-—-—-—————-'————————-Js———.—-- —— T ——————————— -
Total | = =—————- - 133 |87.98 - 12.15
——————————————————————————————————————— o = —— = - e — ————————— — -
Average | =  —-==--- -— 26.6/17.60 | 1hk.1k | 2.43

Table 10: Elephant Grass Versus Barseem

.......... e
Chemical composition % DM Nutritive Value %
T As fed DM 1 basisl
CP EE CF | NFE Ash TDN SE TDN SE
Elephant
Grass [12.98 |3.38(27.83|39.22 16.59 8.43 | 7.16 | 62.79 |53.31
Barseem |16.89 |2.15|21.66 |49.05 10.25 9.96 | 8.8c | 66.12 |58.86
Productivity Faddan (5 cuts)
Item e e it P mmm e
Fresh DM TDN SE DCP

yield yield

PSS SEpE—— ——————— DTSR R S T e e mtnhet el i

Elephant
poede 87.98 12.15 7629 6299 1210
Barseem Ly, 35 6.34 4188 3736 271
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