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ABSTRACT

The study on the utilization of various levels of sunflower seed ( SFS ) in broiler diets
was carried out in 2 experiments, each lasted 7 weeks. Experimental diets contained 21, 19 and 17%
CP for birds aged 1-3, 3-6 and 6-7 week, respectively. Metabolizable energy was allowed to variate
according to the level of SFS. In experiment 1, eight hundred fourty heads of straight run Hubbard
broiler were randomly allocated to 7 groups, each with 4 replicates. The first 5 groups were fed
with diets containing 0, 15, 20, 25 and 30% SFS throughout the experiment, while the last 2 groups
0 and 10% SFS were fed during the first period ( 1-3 week of age ) and 30 and 30% SFS during
week 3-7.

In experiment 2, eight hundred and ten heads of straight run AA 707 broilers were randomly
allocated to 9 groups, each with 3 replicates. They were fed with 0, 30, 40 or 50% SFS throughout
the experiment or 50% SFS during the first period and 30% in the last period ( week 3-7 ). At each
level of SFS, the diets were either adjusted for lysine ( group 3, 5, 7, 9 ) to be equal to the control
( 0% SFS, gr 1 ) or unadjusted ( group 2, 4, 6, 8 ), in which lysine was supplemented at the same
Ievel with the control.

The results from both experiments indicated that birds fed with SFS diets tend to gain
slightly more weight ( 1.6 - 7.1% ) than the control. Feed consumption decreased with the increasing
level of SFS, which consequently improved FCR significantly. Liver and pancreas weight decreased,
while abdominal plus visceral fat increased with SFS level. No significant differences among groups
was found on mortality rate, haematocrit, haemoglobin, as well as serum cholesterol level. Neither
production performances nor blood parameters was affected by lysine level in the diets.
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Table 1 Chemical composition ( 70 W/W air dry basis ) of the sunflower seed used in the experiments.

Dry matter 94.9
Crude protein 19.7
Ether extract 38.6
Crude fibre 14.3
Nitrogen free extract 18.2
Ash 4.1
Metabolizable energy 3.868

(ME ; kcal/g)

Essential amino aci(lsl

Lysine 0.62
Methionine 0.50
Cystine 0.35
Threonine 0.52
Tryptophan NA?
Isoleucine 0.62
Leucine 0.87
Phenylalanine 0.56
Tyrosine NA®
Valine 0.76

1 ..
Analysed by Ajinomoto Co., ( Thailand ) LTD. laboratory

2 Data not available
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Table 2 Composition and nutrient contents of broiler diets during Day 8-21 ( 1-3 weeks ) of age.
( Experiment 1 & 2)

Level of sunflower seed in diet ( g.kg'l )

Ingredients Experiment 1 Experiment 2

0 100 150 200 250 300 0 300 400 500

Yellow corn ( 8.9% CP ) 625.0 555.8 = 521.3 486.5 451.8 417.0 625.3 418.5 346.0 276.8
Rice bran ( 12.0% CP ) 50.0 50.0 50.0 50.0 50.0 50.0 50.0  50.0 50.0  50.0
Soybean meal ( 44.0% CP ) 200.0 169.0 153.5 138.2 122.8 107.5 200.0 107.1 79.7  49.0
Sunflower seed ( 19.7% CP ) - 100.0  150.0 200.0 250.0 300.0 - 300.0  400.0 500.0
Fish meal ( 55.0% CP ) 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0
Dicalcium phosphate 1.0 1.0 1.0 1.0 1.0 1.0 - - - -
Opyster shell 5.0 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
DL - Methionine 3.0 2.9 2.8 2.8 2.7 2.7 2.7 2.4 2.3 2.2
L - Lysine' 20 23 24 25 27 28 20 20 20 20
Salt 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Premix ( Embavit No 1)2 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Total 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0

Calculated chemical composition ;

Protein 210.0 210.0 210.0 210.0 210.0 210.0 210.0 210.0 210.0 210.0
ME ( kecal/kg ) 3000 3100 3140 3180 3220 3250 3000 3250 3350 3430

Fibre 457 55.2 5.9  64.6 69.3 74.0 45.7 74.0 83.7 93.5
Ether extract 38.0 74.0 92.0 109.9 127.9 1458 38.0 1458 181.7 217.5
Calcium 11.2 11.1 11.1 11.1 11.0 11.0 11.3 11.1 11.1 11.0
Available phosphorus 5.4 5.4 5.4 5.4 5.4 5.4 5.3 5.3 5.3 5.3
Methionine 6.9 6.9 6.9 6.9 6.9 6.9 6.7 6.7 6.7 6.7
Lysine3 12.0 12.0 12.0 12.0 12.0 12.0 12.0 11.2 11.0 10.9

! Lysine supplement was calculated based on 78.8% availability
2 May and Baker products

Lysine contents shown in experiment 2 are the levels in unadjusted lysine rations, while those adjusted rations contain

(12¢g. Kg'l ) lysine
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Table 3 Composition and nutrient contents of broiler diets during Day 22-42 ( 3-6 weeks ) of age.
( experiment 1 & 2)

Level of sunflower seed in diet ( g-kg-l )

Ingredients Experiment 1 Experiment 2
0 150 200 250 300 0 300 400 500

Yellow corn 676.0 571.8 537.1 502.4 467.7 675.4 468.0 398.8 329.7
Rice bran 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
'Soybean meal 181.4 1353 120.0 104.5 89.2 181.5 89.2 58.4 27.6
Sunflower seed - 150.0 2000 250.0 300.0 - 300.0 400.0 500.0
Fish meal 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0
QOpyster shell 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.5
DL - Methionine 1.2 1.1 1.0 1.0 0.9 1.2 0.9 0.9 0.8
L - Lysine' 1.4 18 1.9 2.1 2.2 1.4 14 14 14
Salt 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Premix’ 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Total 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0

Caiculated chemical composition ;

Protein 190.0 190.0 190.0 190.0 190.0 190.0 190.0 190.0 190.0
ME ( kcal/kg ) 3050 3180 3220 3260 3300 3050 3300 3390 3470

Fibre 45.5 59.6 64.3 69.0 73.8 45.5 73.8 83.2 927
Ether extract 376 915 1094 1274 1453 37.6 1453 181.3 2172
Calcium 9.0 9.0 9.0 9.0 9.0 9.2 9.2 9.2 9.2
Available phosphorus 4.1 4.1 4.1 4.1 4.1 4.1 4.2 4.2 4.2
Methionine 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Lysinc3 10.0 10.0 10.0 10.0 10.0 10.0 9.2 9.0 8.7

3
See table 1
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Table 4 Composition and nutrient contents of broiler diets during Day 43-49 ( 6-7 weeks ) of age.
( experiment 1 & 2)

Level of sunflower seed in diet ( g.kg'l )

Ingredients Experiment 1 Experiment 2

0 150 200 250 300 0 300 400 500
Yellow corn 728.4 6243 589.5 5549  520.1 728.9 5215 4524  367.2
Rice bran 500 500 50.0 500 500 500 500 500 500

Soybean meal 1379 918 765  61.1 457 1377 454 146 -
Sunflower seed - 1500 2000 250.0 300.0 - 3000 4000 500.0
Fish meal 700 700 70.0 70.0  70.0 700 700 700  70.0
Oyster shell 7.5 75 75 15 7.5 7.5 15 7.5 1.5

DL - Methionine 09 07 07 06 06 06 03 02 -
L - Lysine' 13 1.7 18 19 21 13 13 13 13
Salt L5 15 15 1S L5 1.5 15 1.5 15
Premix’ 25 25 25 25 25 25 25 25 25
Total 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0  1000.0 1000.0 1000.0

Calculated chemical composition ;

Protein 170.0 1700 170.0 170.0  170.0 170.0  170.0 1700 175.7

ME ( keal/kg ) 3100 3230 3270 3310 3350 3100 3350 3440 3510
Fibre 43.6 511 625 672 1.9 436 719 814 913
Ether extract 383 921 1101 1280 145.0 38.3 1460 182.0 217.2
Calcium 87 86 86 85 8.5 87 85 84 84
Available phosphorus 37 37 37 37 37 37 37 37 37
Methionine 4.0 4.0 4.0 4.0 4.0 3.7 3.7 3.7 3.7
Lysine® 85 85 85 85 85 85 77 15 15

1
2.3 See table 1
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Table 5 Production performances of 7 week-old broilers fed diets containing varying levels of
sunflower seed ( SFS ) in experiment 1 & 2.

Trt. Level of SFS Livewight Feed FCR Mortality
in diets gain consumption

(%) (kg) (kg) (%)
Experiment 1 : (n = 120 heads/trt. )
1 0 2.26 4.80° 212 4.17
2 15 2.33 4.66"° 2.00° 2.50
3 20 2.30 4.59% 2.00° 1.67
4 25 2.35 4.4%° 1.89° 4.17
5 30 2.41 4.5 1.88° 2.50
6 0 (1-3 wk ), 30 (3-7 wk ) 2.37 4.51% 1.90° 2.50
7 10 (1-3 wk ), 30 (3-7 wk ) 2.42 4.59% 1.90° 1.67
Experiment 2 : (n = 90 heads/trt. )
1 0 1.83° 3.84 2.10° 2.22
2 30* 1.87°% 3.66™ 1.96° 2.22
3 30 1.90¢ 377 1.96° 2.22
4 40* 1.86" 3.5%° 1.90 2.22
5 40 1.92°¢ 3.62% 1.89° 5.55
6 50* 1.96° 3.56™ 1.8 5.55
7 50 1.93% 3.55% 1.84° 111
8 50 (1-3 wk), 30 (3-7 wk )" 1.88™ 3.62¢ 1.9% 111
9 50 (1-3 wk ), 30 (3-7 wk ) 1.91°¢ 3.68 1.93% 2.22

* No lysine adjustment

Mean within column with different superscripts are significantly different (P < 0.05)



4 o 4
2. munsmaas (Ine.) N 24 oun 4 449

Table 6 Weight of liver, pancreas and abdominal plus visceral fat ( AV. fat ) of 7 week-old broilers
fed diets containing various levels of sunflower seed ( SFS ).

Level of SFS Liver Pancreas AV. fat
Trt. in diets
(%) - ( g. per 100 g. liveweight ) >

Experiment 1 : ( n = 120 heads/trt.)

1 0 2.39° 0.207° 2.77°

2 15 2.11° 0.191%° 3.2¢8°

3 20 1.99° 0.184%° 323

4 25 2.16" 0.169° 328

5 30 1.91° 0.163° 3.28°

6 0 (1-3 wk ), 30 (3-7 wk) 1.86° 0.166" 3.44°

7 10 (1-3 wk ), 30 ( 3-7 wk ) 1.88° 0.166° 337
ave. value of male 1.97 + 0.19* 0.163 = 0.016" 3.02 +0.18"
ave. value of female 2.12+ 022 0.191 + 0.020° 3.48 + 0.37°

Experiment 2 : (n = 90 heads/trt. )

1 0 2.25° 0.175% 2.38°

2 30* 1.70° 0.147° 333

3 30 1.87 0.147 2.05%

4 40* 1.66° 0.128° 3.74%

5 40 1.70° 0.137% 3.52%

6 50* 175 0.125° 3.95°

7 50 1.83° 0.142% 3.85™

8 50 (1-3 wk ), 30 (37 wk)* 1.79° 0.133" 3.86°

9 50 (13 wk ), 30 (3-7 wk) 1.72° 0.133% 3.70%
ave. value of male 1.82 + 0.18" 0.135 + 0.015* 3.16 + 0.45"
ave. value of female 1.79 + 0.19* 0.147 + 0.017° 3.81 = 0.59°

* No lysine adjustment

Values within column with different superscripts are significantly different (P < 0.05)
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Table 7 Haematocrit, haemoglobin and serum cholesterol values of 7 week-old broilers fed diets
containing various levels of sunflower seed ( SFS ) in experiment 2.

Level of SFS Haematocrit Haemoglobin Serum cholesterol
Trt. in diets (%) (g% ) (mg %)

(%)

I 0 30.56 7.83 157.8

2 30* 30.63 7.96 153.8

3 30 30.32 7.99 151.1

4 40" 30.04 7.87 153.0

5 40 31.17 8.26 156.8

6 50" 29.83 7.89 143.6

7 50 30.92 8.08 153.5

8 50 (1-3 wk), 30 (3-7 wk)” 29.34 7.84 155.2

9 50 (1-3 wk ), 30 (3-7 wk) 31.05 8.12 153.0
ave. value of male 30.45 + 0.91% 7.89 + 0.26" 155.6 + 4.3
ave. value of female 30.41 = 0.63* 8.06 + 0.20" 150.5 + 5.8°

* No lysine adjustment



- d o d
2 n¥AImand (Ing.) TN 24 MmN 4 451

Table 8 Cost of production of broilers fed diets containing various levels of sunflower seed (SFS)
during 42 days.

Cost of feed ( Bt )12

Level of SFS Liveweight FCR
in dieis gain
(%) (kg) per kg. feed per kg. wt. gain

Experiment 1 : ( n = 120 heads/trt. )

0 2.26 2.12 5.98 12.68

15 2.33 2.00 5.96 (6.39) 11.92 (12.78)
20 2.30 2.00 5.94 (6.52) 11.88 ( 13.04)
25 2.35 1.89 5.93 (6.66) 11.21 (12.59)
30 2.41 1.88 5.92 (6.80) 11.13 (12.78)
0 (1-3 wk), 30 (3-7 wk) 2.37 1.90 5.93 (6.68) 11.27 (12.69)
10 (1-3 wk ), 30 (3-7 wk) 2.42 1.90 5.93 (6.72) 11.27 (12.77)
Experiment 2 : ( n = 90 heads/trt. )

0 1.83 2.10 5.98 12.56

30* 1.87 1.96 5.82 (6.70.) 11.41 (13.13)
30 1.90 1.96 5.92 (6.80) 11.60 ( 13.33)
40* 1.86 1.90 5.78 (6.96) 10.98 (13.22)
40 1.92 1.89 5.90 (7.08) 11.15 ( 13.38)
50* 1.96 1.82 5.75 (7.23) 10.47 (13.16)
50 1.93 1.84 5.91 (7.39) 10.87 ( 13.60)
50 (1-3 wk ), 30 (3-7 wk)* 1.88 1.92 5.80 (6.77) 11.14 (13.00)
50 (1-3 wk ), 30 ( 3-7 wk ) 1.91 1.93 5.91 (6.88) 11.41 (13.28)

* No lysine adjustment

1 . . . . . .
Ingredient prices ( Bt/kg ) : Comm, broiler diet 7.30 ; Yellow corn 3.30 ; Rice bran 4.20 ; Soybean meal 10.00 ; Fish
meal 13.00 ; Dicalcium phosphate 10.00 ; Oyster shell 1.50 ; Methionine 100.00 ; Lysine 105.00 ; Salt 2.00 ; Premix 160

and Sunflower seed 5.00

2 . . . .
Values in parenthesis are the prices when sunflower seed is assessed to be 8.00 Bt/kg.
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Table 9 Nutrient intake ( CP, ME and CF ) of 7 week-old broilers fed diets containing various
levels of sunflower seed ( SFS).

Nutrient intake per bird

Level of SFS

Trt. in diets cP ME CF

(%) (kg) (Meal ) (kg)
Experiment 1 : (n = 120 heads/trt. )
1 0 0.90 14.65 0.22
2 15 0.88 14.81 0.27
3 20 0.86 14.77 0:29
4 25 0.83 14.43 0.30
5 30 0.85 14.90 0.33
6 0 (1-3 wk), 30 (3-7 wk) 0.85 14.70 0.31
7 10 (1-3 wk ), 30 (3-7 wk) 0.87 15.05 0.32
Experiment 2 : (n = 90 heads/trt. )
1 0 0.73 11.72 0.17
2 30 * 0.69 12.06 0.27
3 30 0.71 12.28 0.27
4 40* 0.67 11.93 0.29
5 40 0.69 12.24 0.30
6 50 * 0.68 12.32 0.32
7 50 0.68 12.27 0.32
8 50 ( 1-3 wk.), 30 (3-7 wk)* 0.69 12.01 0.27
9 50 (1-3 wk ), 30 (3-7 wk) 0.70 12.22 0.28

* No lysine adjustment

msnguiihminanaaeinssaumaamu

o : 'i a3 o

azduluemsdu  ervlsananudamuasiu

luiluseduge  woznsaluiudulngithnls:

a o o . . 4 Aa o

i laudinga linoleic 110 Fansalllmada

vnemsazayluiuludgy  Sohlddulivnadnag
@ ) ¥ o

HARINAIAOANADITUTI091UYBY Bragg et al.

4 ¥ v 4 ¥

(1973) inuh msEsmhiumuas i otiu

]
fundealuemslnliszduge (¢ oz 8% ) Tnn

mnimindunas lviuluduanas  wavesnsa
. . A a/ L% o
linoleic N¥av1amsazeyluiuluduveslnley
wazny laNsvaulilas Donaldson and
Gordon ( 1960 ), Menge ( 1967 ) t1a2 Morton
and Horner (1961 ) 1unu
] o : o o | A ) o o o
fminhminvesdueeunanatetnihivh
o ) A Vo o4 o ‘
Aglunquitlaiumdamunziu eruteannn
o ¥ -~ ol o o kS ]
omsmananimslulamsam  aawziiuldnnd



J - P s P
454 2. m¥asmand (Ine.) 0 24 atiun 4

o [y ° Y o
NFE voawdamunaziulu Table 1 Savlddu
o o/ . 4
gouiumszlumsvy pancreatic amylase  WeIN
mmsdesuaiosas  wazfauuinSuneluiulu
. 3 . 4
pmsnaudamuaz Tusrgeliy  Sulionnen
™ d s J o Vo | 9/
Wnaluilumdamuasiu - s vdueouass
Fumszlumsvu pancreatic lipase DoMNUBUIYY
a o | v 4 X X ¥ '
Aoty ualTunaluiungauil e1nlesnm
Ysunamilulsnsananassuiiounanmsan
y 4
HnatnInauazmndauvaeslugasormsinay
d o v owyd da v d)
wAamuaziu  Yszneusumldiannimingy
@ o, . . vy < o Yo | o
WU intestinal lipase A0 SIM IBAUBOUTUNMIY
A’U 4 ) -
Yooy uennifi0N19tiodnINoNTNAVOINIA
o |A' Y AA % tY o
luilaudnlinadavnemsazanlviuludy
U 1 ) o - o o ¥ 1 }Y
gou  wwdndlunsdivesdy  avlanarium
Y Y dy ¥
daunla
) dn o Vv d1 v o
drumsi lviulugeseatazivieyuo iy
4” A =~ Yy o o
molugdu  welimslddamuaz iuluoims
4 ¥ o v 1 _dn o
mniie edumngomsainanad liiunaz
o @ L J .
waanuluszdga (Table24) luiuildfuezgn
o al& A ~a 1 |A
il lwemsnsyaulavessame  uaionn
Phinallsauluemsgnliulivhiunngas uaz
'\ dyve 4 v a v T
Tnnquilasundamuaz fufiuemaesnnnqu
=) ) o 4 Yy ¥ @
WS Ui susuieRNINNANUTUTUVDINAINU
4 o o A’ o
nazigoloddldand iy Sanldlnmaillfsy
H 4 v
TsAumnnquulSsuifivuianiies ( Table 9)
° 1 v A’ LY Slﬁ. ; o
midluensaahadiemivlamuan  wianu
drunudegnazani3lugdvesluiy
] gt o) A 1 & § [ o o
athalsa Wumhduna Ysuudu du

LY ] 1Y 1 =) !
pou oz luiuluroaiowveslniwamloganduws

Y 1 A o o ¥y o 1 QI
Retailivddy  uaadlvidiu  mswulSnm

v

o 1

o3 o o A
gnaniiuwanannmsazaylniu - Sutieanan
3NTWavedsos 1Y estrogen

5981 cholesterol 11 serum 1WA nuuan

J 1 o o o w ) 1 J Yo
anedniifvdnyszninnquinlaiueimsuen
o v | p |-
waamuaz unaznqunSouioy  vidtienediuwa
4 ] Yy o o ) o o
Meanand idamuay ueeil lviuluseay
i
qaansaluiudndngidulszanhiudy 3
1
[ o - x
Yufimayinvsedy cholesterol lu serum 1HNAY
| v oA ¥y y ¥ 4
uandudnnTiuNezanawiud  FHavenia
Y 4 IAI o Ad 1 J 9
luunlidudiniidemsan cholesterol 1 14
s1w9ulay Kinsell ef al. (1952 ) 1ay Groen
etal. (1952 ) ( 919941Au Harper 1967 ) maN

vAd

]
dliummdngfe nse linoleic 1WUIBY UBNIN

Gunning et al. ( 1964, 919931At Harper 1967 )
o Yy o ] Y J - ] 1
Flddedanan  lufunaziinadonsvivan

She

d .
cholesterol Tumsavzaeathulszinnniian iodine
gan71 100

X
WAINMINARBIIWUN serum cholesterol

v o v 4

Wlrmagiisganhlnmemiivethaihivddy ¥
v o 4‘ A o 4 Y
aoanaoatuiwuluaufe  aulamuninwaneoln
o_ A o/
fiM cholesterol ganiunangly  uAeIng oy
(ndog 50 V)  iwAngesznduiimganduwe
=] 9
¥u1dnies ( Harper 1967 ) A1 cholesterol 11
IA’ Av A’ ¥ i
serum vodlnileNinldlunsmanesiiegluyaa
ad 4
Unanmululngasisnulay Swenson ( 1977 ) fio

125 — 200 mg/100 ml

ayil
q

o o !
1. waamuasiu mnsolathumaslysau
o IR | -
waznaanuluomslaiielaidueted  Tavtiun
3 o v%’ o W a a
Ty miming wazdszansmwmsldeimsa
A: 'Y Y o s =d
qu  szaumsldwaamuasSuesgads 50% veq
Y d o
gasemslalavlfunuimndamaesuazdnnine
Y o v =] 3 9
2. Mylvaamuaziuluetms Uwamin

nmindunasaugouasas  daluiuyeanesdu



a 4 o
2. thyAsman’ ey Y0 24 mivd 4 455

1 ;4 !
dumeRueirizmulumaumusedumshums
d 1Y
IHdanmuaziu
a P da 4
3. madanladusdluemsniimaamuaz
1Y o @ 9
Tuszduge (30 - 50% ) laodivlngasoims
- = [ Y J < = o q ¥
TlodumiunquiSouiion  navilveussamwn
lumswaadniinquilioufivuediivd iy
1 o o v o @ o 1Y
uanszAuaamuazw@saie msdiuszay
Toduluiina
Yy o [ 1= 1
4. msldaamupziuluems  iliwade
mnalanain ( haematocrit, haemoglobin

. X
118 serum cholesterol ) LazdaMIMBYDIINIlD
v
VDITHOIIUS

d o o o IA' o/
1. waamuazuidsnunsaluiulidua

P t a4 o V1 v d
agge  Selimrsuawdamuas uliareminiu
° VA Y1 )
nannu q mszewmlddulane  wazlinns
weno ms areminiu 14 Ju
2. MsvAlamMuAz TuMTUARILAZINTITOY

d g
niigvmaluginey  nIntuaavNAATINIIA

Y

°

v V1 4 &
i):ﬂﬂﬁUﬂVlﬂﬂmsaxi’Mlﬂ‘\lu
-]
ﬂ‘l‘“ﬂllf}m

ANZAITUVDYRUAN duITIAZALN
=Y (3 = = Y S ]
Inermansuazmalulat ymInodugualvg
tJ o a o a o
ldmsaiuayunsite  uazvevoURMUTEM

A & o w 4 9/
o8 luzlugTfzwad (Usemelne ) e nldae
a r's 7N a Jo I o
Innevmylsuansaezilunantulumwaaniu

aziu
v o
IGIHGARRARGE]

@ 1Y o aaada 'S
9fy Sundnuan. 2523, @DAIBIANZHIEZIN
HHUNWATE.  dntnRuwWIngTannw iy,

NTUNNL. 468 U,

Y ot a Y aa o ¢
yydew Frdasena uazgyu Aandananl. 2533.
o o

AumMMIsIMsveuNaamuaziulueims
o =l A H A
daddn.  Nenumstszgumanms asamn
28, Mdadenans mh 61 — 72. UMIN-

NAVNBATNAAT, NTUNWA,
awu amIvian nazygyden Frzdasena. 2533,
3y o w o 1 ) o/
msdamuaz uhumaalysauasnada
auluemnsdaitn. siwaumsdszgquma

333 A5 28,  mwidamans win

47-59. UM INNFUINVASFNART, NFUN.

Archer, R K. 1977. Technical method. In “Com-
parative clinical haematology *’ pp. 537-
610 ( eds R.K. Archer and L.B. Jeffcott ).
Blackwell Scientific Publications, London.
p. 733.

Bragg, D.B. ; J.S. Sim and G.C. Hodgson. 1973.
Influence of dietary energy source on per-
formance and fatty liver syndrome in
White Leghorn laying hens. Poultry Sci.
52 : 736-740.

Daghir, N.J. ; M.A. Raz and M.G. Uwayjan.
1980. Studies on the utilization of full fat
sunflower seed in broiler rations. Poultry
Sci. 59 : 2273-2278.

Donaldson, W.E. and C.D. Gordon. 1960. The
effect of 3% added animal fat on laying
hen performance. Poultry Sci. 39 : 583-
587.

Gohl, B. 1981. Tropical feeds. Food and Agri-
culture Organization of the United Nations.
Rome.

Harper, H.A. 1967. Review of physiological
chemistry. 1™ Ed. Lange Medical Publi-
cations Maruzen Co. Ltd., Japan.

Jung, D.H.; H.G. Biggs and W.R. Moorehead.
1975. Colorimetry of serum cholesterol
with use of ferric acetate/uranyl acetate
and ferrous sulfate/sulfuric acid reagents.
Clin. Chem. 21( 10 ) : 1526 - 1530.



- 4 o d
456 2 inuasmand (Ine.) U0 24 atiun 4

Kampen, E.J. Van and W.G. Zijlstra. 1961.
Standardization of hemoglobinometry.
Clin. Chem. Acta. 6 : 538 - 544.

Kashani, A.B. and C.W. Carlson. 1988. Use
of sunflower seeds in grower diets for pullets
and subsequent performance as affected
by aureomycin and pelleting. Poultry Sci.
67 : 445 - 451.

Lee, K. and C.W. Moss. 1989. Performance
of laying chickens fed diets containing
confectionary-type sunflower seeds. Poultry
Sci. 68 : 84.

Lee, P.K. and Y.F. Yang. 1980. Raw unhulled
sunflower seed as feedstuff for broiler
chicks. J. of the Taiwan Livestock Res.
13(2):49-57.

Mayer, R.O. and P.R. Cheeke. 1975. Utilization
of alfalfa meal and alfalfa protein concen-
trate by rats. J. Anim. Sci. 40 : 500-508.

Menge, H. 1967. Fatty acid composition and
weight of organs from essential fatty acid-
deficient and non-deficient hens. J. Nutri-
tion. 92 : 148 - 152,

Morton, R.A. and A.A. Horner. 1961. Liver-
Lipid constituents of male and female rats.
1. Effect of the fat-deficiency syndrome.
Biochemical J. 79 : 631 - 635.

Scott, M.L. 1982. Nutrient requirement of
poultry. Feedstuffs Year Book Issue.
50 (30):57-58.

Swenson, M.J. 1977. Dukes’ physiology of
domestic animals. 9" Ed. Cornell Univer-
sity Press, USA. p,28.

Uwayjan, M.G. ; E.J. Azan and N.J. Daghir.
1983. Sunflower seed in laying hen rations.
Poultry Sci. 62 : 1247 - 1353,



