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H A El-Fadaly'; H.M. El-Shabrawy’; M.M. El-Deeb’ and A.Z. Mehrez’

- Micrebiology Department., Faculty of Agriculture, Mansoura University.

2- Assmal Nutrition Department, Animal Production Research Institute,
Agricultural Research Center, Dokki, Giza, Egypt.

3 Amsmal Production Department., Faculty of Agriculture, Mansoura
Umaversity.

SUMMARY

A2 x 2 factonal experiment was designed to investigate the effect of two sources of
ssughege (berseem hay “BH™ and whole com silage “WCS™) and concentrate feed mixture
(CFM) ether treated with formaldehyde to protect its protein against microbial
Jegmadation (undegradable intake protein “UDIP™) or without treatment; to be degraded
miske protemn (DIP) on some fermentation characteristics as well as some bacterial
scuwities in the rumen of sheep.. Three mature Rahmani rams with an average live body
weaght of 50 Kg were assigned for each of the four experimental rations. The animals
secerwed 85% of their ad lib. intake at the level of 60% concentrate + 40% :

Results obtained showed significant (P<0.05) increase in digestibility coefficients of
OAM =nd NFE of WCS compared to BH. The same effect was also found in the nutritive
wise i terms of DE and ME of WCS. Formaldehyde treatment of CFM significantly
(<0 03) increased both of CP digestibility coefficient and DCP%. No significant
&ferences were [ound in other nutrients digestibility coefficients and / or the feeding
s=imes of the tested rations. Data of N-balance indicated positive N-balance with values
ramgmng between 6.30 and 9.94 g/day, but without significant differences among the tested
ranons and / or the two sources of roughage. A significant positive effect was recorded for
NB walue of animals when they received F-CFM compared to those received U-CFM
ration

Results of rumen liquor parameters indicated a significant (P<0.05) effect of roughage
source on pH values, NH;-N and VFA concentrations, since BH recorded higher values
except for VFA which was significantly (P<0.05) higher with WCS rations. Feeding F-
CFM led 1o a slight non-significant increase in pH values and VFA concentrations, while it
significantly (P<0.05) decreased NH;-N concentrations.

Regarding microbiological measurements, results obtained showed that gas length
(GL), tolal bactenal counts (TBC), amvlolytic and cellulolytic activities were significantly
(P<0.05) decreased when F-CFM was fed. Meanwhile, the optical density (OD) and
proteolytic activity were not affected. The rations contained BH recorded the highest
sigmficant values (P<0.01) of GL, OD, amylolytic and proteolytic activities. The WCS
ralions were superior in TBC and cellulolytic activity.

According to the fore-mentioned results it could be concluded that, although TBC and
cellulolytic activity were significantly higher in WCS rations than those recorded with BH
rations, the inclusion of F-CFM in the diets of sheep tended to decrease the activities of
amylolytic, proteolytic and cellulolytic bacteria as well as their growth indicators
compared to untreated-CFM in general. On the other hand, diets contained BH were higher
in GL and OD values as well as amylolytic and proteolytic activities, with higher pH
values ind NI-N concentrations. So, the study recommended that dietary protein of
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rations with high available carbohydrates content needs to be prolected ngninst degradation
in the rumen for better fermentation and maximal utilization of such dicts.

Keywords: sheep, formaldehyde treatmenl. rumen, fermeniation, bacteria and
enzvme aclivilies.

INTRODUCTION

Better understanding of rumen environment, ie. digestibility. fermentation
parameters. rumen microorganisms and their activitics are a must for better utilization of
foedstuffs and hence animal performance “milk or growth” ( @rskov. 1992). In this
concern. the results obtained by El-Deeb (2001) emphasized that the importance of
rations formulation was not only in terms of nutritive value, but also to satisfy of the
rumen microorganisms nutrient requirements and hence optimal fermentation conditions
to ensure maximal utilization of forage or roughages which should be the main feed
components. Demeyer and Van Nevel (1986) showed that microbial-N yields in the
rumen may vary between two extremes which were associated with feeding of long
roughage or concentrate starch. However, Hoover and Stokes (1991) found that total
bacterial population achieved their highest growth on mixture of peptides. amino acids
and ammonia (fractions of protein digestion). They added also that carbohydrates are
digested by exoenzymes 1o oligosaccharides that were available for cross feeding by the
mixed microbial population, since the rate of carbohydrates digestion is the major factor
controlling the energy available for microbial growth.

Moreover, Archimede ef al. (1997) mentioned that the ruminal digestion of cell wall
materials was maximal when the concentrate incorporated in the diet at 30%. The
efficiency of microbial synthesis was optimal when the concentrate incorporation level
reached 40%. Meanwhile, the mean depression of cellulolysis in the rumen was higher (-
13 points) with rapidly degraded starch than that (-7 points) with slowly degradable
starch. -

Russell ef al. (1992) stated that microbial yield was decreased when forage NDF was
<20%. In case of structural carbohydrate (SC), bacteria can utilize only NH; as N source,
but in case of non-structural carbohydrate (NSC) bacteria can utilize either NH; or
peptides, The yield of NSC bacteria is enhanced by as much as 18.7% when proteins or
peptides are available and produce less NH; when carbohydrate fermentation rate is
rapid. Ammonia production rates are moderated by the rate of peptide and amino acids
uptake, although 34% of its production is insensitive to the rate of carbohydrate
fermentation.

The digestibility of dietary protein influences both the availability of N for rumen
microbes and the amount of dietary protein subsequently made available for potential
digestion in the small intestine. Peptides and amino acids can pass out of the rumen if the
rate of proteolysis is faster than the rate of peptide utilization (Russell ef al., 1992). Thus
the need to increase the supply of rumen undegradable protein to duodenum of animals
is well recognized. Moreover, because microorgamisms degrade much of the dietary
protein to NH; and VFA (Annison, 1956), so that efforts have been made 10 make high
quality protein directly available without microbial modification, e.g. formaldehydc
treatment as discussed and reviewed by El-Shabrawy (1996 and 2000).

WEMMMMMMMdmwhmﬁngBHundfurWCSwith
CFM either untreated or treated with formaldehyde on digestibility, fermentation
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parameters and some rumen bacterial growth and their activities in the rumen liquor of
sheep.

MATERIALS AND METHODS

The current investigation was carried out at El-Serw Experimental Station, Animal
Production Research [nstitute, Agricultural Research Center. Ministry of Agriculture,
Egypl. A 2 x 2 factorial experiment was designed to investigate the effect of two sources
of roughage (berseem hay “BH™ and whole corn silage “WCS"™) and concentrate feed
muvture (CFM) either treated with formaldehyde (to protect its protein against microbial
degradation. undegradable intake protein “UDIP™) or without treatment (degraded intake
peotcin, “DIP™) on some fermentation characteristics as well as some bacterial activities
i the rumen of sheep. Three mature Rahmani rams with an average live body weight of
50 Kg were assigned for each of four experimental rations which were formulated at the
lewed of 60% concentrate + 40% roughage, as follows:

1 Ustreated concentrate feed mixture + berseem hay (U-CFM + BH).

2 Formaldehyde treated CFM + BH (F-CFM + BH).

3. Untreated concentrate feed mixture + whole corn silage (U-CFM+WCS).

4 Formaldehyde treated CFM + whole comn silage (F-CFM+WCS),

For protection treatment, ground CFM (12 mm, particle size) was sprayed with
commercial formaline solution (40%) at the rate of 1 gm HCHO/100 gm CP (w/w)
scoording to Ferguson er al. (1967).

The ad lib intake of the experimental diets was determined by the animals; one
month before the commencement of the trials. The animals were offered 85% of their ad
= mmake duning the experimental period (30 days) to avoid any refusals and to ensure
comstant roughage : concentrate ratio. The first 21 days were cosidered as an adaptaion
gechrmunary period followed by 7 days for quantitative collection of feces and urine
wamg metabolic cages. Feeds were introduced to the experimental animals at 800 a.m.
=d 1600 p.m. Animals had free access for fresh water,

Representative samples of WCS after drying at 60 C° for 48 hours in forced air oven,
berseem hay and CFM as well as feces samples were ground through a l-mm screen
summer mill and analyzed for DM, CP, CF, EE and ash according to the AOAC (1990).

Duning the last two days. rumen liquor samples (RL) were taken after each collection
period of the digestibility trials at 0, 2, 4, 6 and 8 hrs post-feeding. The collected RL (50
ml) was taken via stomach tube from each animal, used immediately for pH
measuremments using a digital pH-meter. Each filtered RL sample was divided into two
sub-samples. One sub-sample was kept at 4°C till it was used for measuring NH;-N
comczmiranions according to Conway and O'Malley (1942), and VFA concentrations
sccondsag o Abou Akkada and El-Shazly (1964).

The rest pant of filtered RL was used for determination of Gas length measured by a
maler after incubating the samples at 39°C according to the Vaspar broth method (West
and Wilkams, 1980). Bacterial cell density at 600 nm in | cm cell using Spekol
spectrophotometer was measured. Direct bacterial count using breed slide techniques as
described by Collins and Lyne (1985) carried out. Cellulase activity using 3 x | cm
diameter picees (25 mg) of filter paper No. | according to the method outlined by Gadgil
et al (1995); Amylase activity using 1% soluble starch solution according to Kochhar
and Dua (1990) and Protcolytic activity by quantitative assay of proleinase activity was

carmied out according 1o the modified cascin digestion method described by Lupin er al.
(1982).
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Results were statistically analysed according 1o a 2 X 2 factorial design (Gomez and
Gomez, 1984). Mcans were compared according to Duncan’s Multiple Range Test at
0.05 level (Duncan, 1955). Computations were made using SAS computer prugram
package (SAS, 1994),

RESULTS AND DISCUSSION

The chemical composition of ingredients and the calculated composition of the tested
rations are shown in Table (1).

The results revealed that the values were within the normal ranges previously published
in Egypt for both BH and CFM. (El-Ayouty, 1991; El-Ayek, 1996, El-Shabrawy, 2000
and El-Deeb. 2001). Mixing CFM either with BH or WCS produced iso-nitrogenous and
iso-caloric rations despite the differences in DM, CP, CF and NFE% of WCS compared
to the other ingredients. This is mainly due to the relatively low contribution of the
roughage and to the inclusion of CFM either treated or untreated had improved the level
of these constituents in the four tested rations.

Data in Table (2) showed that there were no significant differences in the digestibility
coefficients of all nutrients among the four experimental rations (the interaction of
roughage's source and protection method). These results came on line with those
obtained by Christensen ef al. (1994); Krastanova er al. (1995); El-Shabrawy (1996);
Mabjeesh ef al. (1997) and El-Shabrawy (2000). They reported that protection of dietary
protein led to non-significant effect on nutrients digestibility with different sources of
feedstuffs and protection methods. However, the source of roughage significantly
(P<0.05) affected the digestibility coefficients of both OM and NFE., since it was higher
in WCS than in BH diets. Moreover, the CP digestibility was significantly (P<0.05)
increased with using the F-CFM diets. On the same line, Klusmeyer er al. (1990) and
Atwal ef al. (1995) found that digestibility of CP were decreased from 7.0 to 8.2 and 6.0
to 9.8 percentage unit when they chemically (casein protection) treated SBM.,

Regarding the nutritive value of the experimental rations (Table 2), the results of the
interaction effect of roughage source and protection method (the four tested rations).
indicated that there were no significant differences among them in TDN, DCP, DE and
ME. Moreover, it is clear that BH diets were superior (P<0.05) in DCP%, while WCS
diets were significantly (P<0.05) higher in DE and ME. The treatment with
formaldehyde of CFM significantly (P<0.05) increased the DCP% of the diets contained
F-CFM compared to those contained the U-CFM (10.43 vs. 9.92%). The higher nutritive
valuec of WCS than BH rations could be a reflection for its high content of digestible OM
and NFE. On the other hand, the reverse was true for DCP%, since it was higher in BH
rations and with F-CFM. This could be explained by the increase in the favourable N
source for rumen microbes beside the reduced dietary energy escaping ruminal
degradation. These results are in harmony with the findings of El-Shabrawy (2000).

Data in Table (3) reveals the NB of the experimental animals. Although there were
significant differences in digested, fecal and urinary N of animals received, either BH or
WCS, the NB values of the four tested rations were positive without significan!
differences in terms of NB, NB/NI %, NB/ND %, NB/100 gm TDN intake and NB/100
gm DOM. These results came on line with those obtained by Ead (1999); El-Ayek
(1996); Maklad and Mohamed (2000) and El-Deeb (2001). They reported higher values
of NB with sheep fed BH when its proportion in the diet increased On the other sidc,
formaldehydc treatment of CFM increased (P<0.05) the values of NB paramelers in
animals reccived F-CFM than those received U-CFM rations.
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e Sormcatation characteristics in terms of pH, NH;-N concentrations as well as
el wolatiic fatty acids concentrations as affecied by dictary (reatments arc prescaled in
Table (4) Values oblained of these paramelers showed that there were no significant
&cremces among the lested rations. Likewise, the same effect was noticed for
formaldeiyde treatment of CFM. Similar trend was also observed by Chunningham e al.
(1593) who found that ruminal pH values was unaffected in dairy cows fed basal alfalfa
s'age plus RUP supplement (6.16) as compared to those fed without ramen undegraded
proscin “RUP™ (6.21). These results are also in harmony with the findings of Kim ez al.
(1522), Tice et al. (1993); Cunningham ef al. (1996);, Baker el al. (1996) and El-
Shabrawy (2000). They did not detect any effect for protein protection on ruminal pH
valecs and VF A concentrations. The pH values reporied in the current trial are within the
sormal range (6-7) for maximal proteolytic activity (Abou Akkada and Blackburn, 1963)
== oellvololytic activity (Hungate, 1966).

As for NHs-N concentrations, it was significantly (P<0.05) decreased when CFM
=as ireated with formaldehyde. This reduction of about 20.3% in NH;-N concentrations
obsmned with rations comained F-CFM agreed with the results of Keery and Amos
(1993), Krastanova er al. (1995), Stanford ef al. (1995), Wu ef al. (1997) and El-
Shabrawy (2000). The protection of dietary protein in diets for dairy cows led to a
reduction of 25 to 45% (Rodriguez et al., 1997) and 32% (Cunningham ef al., 1996) in
rumunal NH;-N concentrations, in similar studies with dairy cows fed diets high in RUP.
Hegarding the source of roughage effect on fermentation process results, it was clear that
8H recorded the highest (P<0.05) values gither for pH or NH;-N concentrations, while it
gave Lhe lowest (P<0.05) values of total volatile fatty acids compared to that obtained
when WOCS rations were fed. The pH values and VFA concentrations were not
sgmficantly different among 2, 4 and 6 hrs of sampling, while such difference was
sgaficant (P<0.05) before feeding compared to that obtained after feeding. The
reduction in pH values with advancing sampling time post feeding was mainly due to
mcrcased fermentation after feeding. These results agree with those recorded by Vagnoni
and Broderick (1997); El-Shabrawy. (2000) and El-Deeb (2001). The NHi-N
concentrations did not show any significant differences due to sampling times. But the
obtained values in this study were, generally, higher than those recorded by Mehrez er
al. (1977), being 23.5 mg/100 m! RL for maximum rate of fermentation of whole
concentrate diets; 15 mg/100 ml RL, Alvarez er al. (1983) necessary for maximal rate of
fermentation of whole roughage diets; and El-Shabrawy (2000), being 17.54 mg/100 ml
RL for better fermentation rate. However, Mehrez (1992) reported that the optimal NH;-
N concentration for maximal rates of fermentation of feeds in the rumen varies with R:C
ralios, being lower with increasing roughage proportion in the diet.

In general, the fermentation process’s parameters characteristics indicated quite
cicarly that the patiern of NH;-N and total VFA concentrations followed the reverse
trend to that with obtained pH values at all sampling times and reflect the pattern of
fermentation in the rumen as revealed by Shafie and Ashour (1997).

Dala in Table (5) shows that there were no significant differences among the four
tested rations in the bacterial growth and activities in terms of gas length, optical density,
1otal bacterial counts, amylolytic, proteolytic and cellulolytic enzymes. On the other
hand, the source of roughage showed significant (P<0.05) effects on all the above
mentioned parameters. The BH based rations showed higher values in gas length, optical
density, amylolytic and proteolytic activities, while WCS based rations were superior in
total bactenial counts and cellulolytic activity values. In this concern, Harrison ef al.
(19¥%) vsed cows fed 40% corn silage and 60% concentraie (DM basis) had found that,
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the concentrations of anaerobic as well as cellulolytic bacteria tended to be high. Total
viable bacterial concentrations tended to decrease with decreasing diets degradable
protein intake from 70 to 50%, inducing a decline in total VFA production (Mansfield et
al., 1994).

Data in Table (5) indicated that formaldehyde treatment for CFM did not show
considerable effects either in optical density or proteolytic activity. Meanwhile, the
untreated CFM recorded higher (P<0.05) values in gas length, total bacterial count,
amylolytic and cellulolytic activities compared to formaldehyde treated CFM.

In addition, the higher NH;-N values were associated with feeding U-CFM than that
of treated CFM (31.41 vs. 25.04, Table 4) but without significant difference in VFA
concentrations (Table 4) and proteolytic activity (Table 5). In this concern, Russell ef a/.
(1992) mentioned that some rumen bacteria can utilize only NH; as a N source in case of
structural carbohydrate, but in case of non structural carbohydrate (NSC) bacteria can
utilize either ammonia or peptides. The yield of NSC bacteria is enhanced by as much as
18.7% when proteins or peptides are available. The ammonia produced by NSC bacteria
is less when carbohydrate fermentation rate (bacterial growth) is rapid, but 34% of the
produced NH; is insensitive to the rate of carbohydrate fermentation.

All investigated parameters of the tested bacterial growth and enzymatic activities
(Table 5) were significantly (P<0.05) affected by sampling time after feeding. The data
showed that amylolytic and cellulolytic activities reached its peak after 6 hrs of feeding,
whﬂeﬂmhiglmmlmforﬂmertcﬂedcrheﬁam&;hiwedaﬂerﬂhmpoﬁfmding.
Similar trends were obtained by El-Fadaly et a/. (2001) who found that the highest
(P<0.05) enzymatic activities were found to be proteolytic followed by those of
cellulolytic and amylolytic activities, respectively.

According to the fore-mentioned results it could be concluded that, although TBC
and cellulolytic activity were significantly higher in WCS rations than those recorded
with BH rations, the inclusion of F-CFM in the diets of sheep tended to decrease the
amylolytic, proteolytic and cellulolytic bacteria activities as well as their growth
indicators compared to U-CFM, in general. On the other hand, diets contained BH were
higher in GL and OD values as well as amylolytic and proteolytic activities with higher
pH values and NH;-N concentrations. So, the study recommended that formulating
rations with high available carbohydrate content needs to protect its dietary protein
against degradation in the rumen for better fermentation and maximal utilization,
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Table (1): The chemical composition of the tested feed ingredients and their

formulated tested rations. =
s Chemical composition (on DM basis, %)
. DM(®X)GM _CP_EE CF__ NFE Ash GE*
Ingredients
U-CFM* 90,56 918 1682 278 1065 61.63 812 17.88
F-CFM* 88.07 9192 165 282 1043 61.77 808 17.9%
Berseem hay, BH 8887 B783 1389 248 2652 449 1217 17.19

Whole comn silage, WCS 2666 9183 731 216 2656 5580 8.17 17.5]
Calculated chemical composition of the formulated experimental rations

0% U-CFM+40%BH 8989 9027 1565 266 1700 549 974 176l
60% F-CFM + 40% BH 8839 9029 1570 268 1687 5504 972 1762
60% U-CFM +40% WCS 6500 9185 1301 253 1701 5930 814 1773
0% F-CFM +40% WCS  63.50 9187 13.06 2.55 1688 5938 8.12 1774

* U-CFM, untrealcd concentrate feed mixiure (22% yellow com, 26% wheal bran, 32% undecorticaled cotion
seed meal, 5% linseed meal, 9% rice bran, 3% molasses, 2% limesione and 1% sodium chlonide), F-CFM
formaldehyde trealed concentrate feed mixiure. _

** GE = Gross energy, caleulated according to MAFF (1975) using the following equation:

GE (MJ/Kg DM) = 0.0226 CP + 0.0407 EE + 0.0192 CF + 0.0177 NFE.
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Table (2): Effect of roughage type and formaldehyde treatment on nutrient digestibility
cocfficients and nutritive values of the experimental rations fed to sheep.

_ Wm‘ Protection
Rations s0u method
U- U-

s FM+B CFM. CFM +WCS | u-
H +BH +WC BH WcCS cFrm FCFM

S
Digestibility coefficients (% DM basis)
DM 5723 60.88 61.19 63,54 |59.05 62.37 |5921 62.21
oM 59.10 63.18 63.79 6594 [61.14°64.86*/61.44 64.56
CP 63.50 67.09 62.60 6482 6529 63.71 [63.05* 6506
EE 67.39 8149 89.04 7390 [74.44 81.47 7821 7769
CF 43.31 46.80 46.88 50.11 |45.05 48.49 14509 4845
NFE 6230 66.26 67.83 70.34 |64.28" 69.09°165.07 68.30
Nutritive values (% DM basis)
TDN, % 57.34 61.70 61.41 6294 |59.52 62.17 [59.37 62.32
DCP, % 11.70 12.39 8.14 847 [12.04*8.30° {992° 10.43°

DE,MI/KgDM  10.13 10.83 11.13 11.51 [10.48°11.32°]10.63 11.17
ME, MJI/KgDM 831 888 9.13 944 [859"° 928" 872 9.6
Values have no superscripts are not significantly differ at P<0.05.

a,b: Values hhmm&mﬁpmummhﬁqﬁmwwly
differ a1 P<0.05.

LY

Table (3): Effect of roughage type and formaldehyde treatment of CFM on nitrogen
balance in sheep fed the experimental rations.
Roughage Protection
Rations source method
Items U- F- U- F-

CFM CFM CFM CFM |BH WCS|'-  F-CFM
+BH +BH +WCS +W(CS
N-Intake, NI40.06 40.18 3332 3344 - - - -
(8)
FecalN(g) 1508 1363 1254 11.76 [14.35* 12.15°] 13.81 1269
Urinary N(g) 17.07 1661 1428 1204 [1684* 13.16°| 1567 1433
NBalance, NB 792 994 650 964 893 807 | 721® 979
N-Digested, 2544 2696 20.86 2168 [2620° 21.27°| 23.15° 24,32
ND
NB/NI % 1976 - 2475 1952 2882 (2225 .24.17 | 19.64" 26.78°
NB/ND % 3103 36.72 31.20 44.38 (33838 37.79 | 31.12° 40.55"
NB/10O  gm 014 016 011 015 |015 013 | 0.12° 0.16
TDNI
NB/I0OO  gm 0.3 016 0.0 015 |014 0.12] 0.12° 0|5
DOM _
Values have no superscripts are not significantly differ at P<0.05.

ab: Values in the same row of roughage source or protection method having different superscripts signilicantly
differ at P=0.05.
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Tl (¥ Effect of roughage type and formaldehyde treatment of concentrate feed
mixture on somc rumen liguor parameters of the cxperimental rations.

e NH;-N conc. VFA conc.
pH values (mg/100 ml RL) (meq./100 ml
—_ _Rb
Trtsmemy effect
L{FM + BH 6.53 33.73 8.22
FCFM + BH 6.52 28.24 8.48
U-CFM = WCS 6.24 29.09 10.02
BLEFM + WS 6.29 21.84 9.96
Emughage source
= 6.52" 30.98" 8.135°
WCS 6.26" 25.46° 9.99"
Pemmectsos treatment
GOPM 6.38 31.41° 9.12
FLOPM 6.40 25.04"° 9.22
Samplimg times (hrs)
Befosr feeding 0 6.74" 27.81 845°
ASe feedimg
2 6.24° 29.58 951"
4 6.27¢ 28.54 967"
6 6.28° 27.95 9.38"
8 6.42° 2725 8.84°

Wallees beve po superscTipts are not significantly differ mt P<0.05.
ok Valsss o the same column of each calegeory having different superscripts
mapnibcassdy differ at P<0.05.

Tabie (S Effect of roughage type and formaldehyde treatment of concentrate feed
misture on some bacterial growth and activities in the rumen of sheep.

Total
— Gas length OPHY | cterial  Amylolvtic Proteolytic Coi
density Siimist lolytic
Py : =
P + BH 6175071 054005 52.33+4.16 49.01 112.81 59.68
P - B S80=055 059006 33.00:4.19 3473 105.85 55,79
UM =S Jess034 0431003 $3.3323.30 41.M $3.33 67.08
FOOM-WCS  315-038  040:004  5400:3.01 3641 48.05 63,22
oy wr
= SSE-0 4 0562004 42674341 4187:244" 1093349.93° ﬂ.‘M'
| £2.21
-s 395575 0412002 $53.17+2.20° 39.06:1.68" $0.6922.00" 65.15
e roEmmer
¥ Y] AF1=045 0482003 53332261 4536 83.07 63.38"
. N £353:041" 0492004  43.5023.20° 35.57° 76.95 59.51°
Sur—sniens wemes ()
Bale feading 0 212:022° 023:002° 3292:361° 2598F 36.17% 43.95"
At o '
2 335:029" 03920.02" 3583:3.73° 34.79° 57.08° 52.39°
4 459:041° 0.572005" 47.08:328% 43.04° £4.93° 63.93°
6 6112054" 062:004" 60.00£337" 52.24" 100.15" 77.16°
B 7.17:064" 062+002% 63752192 4627° 121.72° '69.78"

Walioes Sawe 5o superscripts are not significantly differ at P<0.05.
el Valmes = e samc column within each categeory having different superscripts

sencetly &ffer t P<0.05.
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