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SUMMARY:  
The present study was carried out at the Animal farm station and Nutrition laboratory, Department of 

Animal Production, Faculty of Agricultural, Menoufia University in order to evaluate Azolla (Azolla 

pinnata) palatability by comparing with clover hay (first experiment) and investigate the effect of Azolla 

in different levels with corn silage on growth performance, digestibility, nutritive value, rumen 

parameters, blood biochemical and hematological criteria of Barki lambs (second experiment). The 

chopped fresh corn plants (without cobs) were prepared with different replacement levels of Azolla 

pinnata 0, 5, 10 and 15% for 45 days as incubation period to be the four experimental diets.  

Obtained results demonstrated that: 

1. There were no significant differences (P=0.698) between Sun dried Azolla and Clover hay in dry 

matter content, while the content of OM, CP and EE were significantly higher in sun dried Azolla 

(84.16, 26.93 and 3.80%, respectively) than in Clover hay (81.75, 14.48 and 2.70%, respectively).  

2. The content of CF % was significantly lower in sun dried Azolla (13.48) than in Clover hay (24.82). 

3. The results of chemical analysis showed that sun dried Azolla is rich in CP content (26.93%), which 

exceeds the CP content of Clover hay by 86%.  

4. Digestion coefficients for sun dried Azolla were significantly (P< 0.05) higher than Clover hay for 

DM and CP, but NFE was significantly (P< 0.05) lower than Clover hay (51.93 vs. 55.69%), while, 

CF did not differ significantly. 

5. The nutritive values (DCP and TDN %) for sun dried Azolla were significantly (P<0.05) higher (18.49 

and 51.93%) than Clover hay (7.70 and 46.55).  

6. The N balance in animals fed sun dried Azolla was significantly (P< 0.05) higher (19.14 g N/d) than 

for those fed Clover hay (7.73 g N/d), which was 2.5 times higher. 

7. Rumen characteristics (pH, VFA and NH3-N) started to be significantly (P< 0.05) higher in animals 

fed sun dried Azolla than in those fed Clover hay after six hours of feeding. 

8. The value of silage pH was significantly increased (P< 0.05) by adding Azolla to fresh corn.  

9. The percentage of OM, CF and NFE decreased (P< 0.05) by adding Azolla to fresh corn.  

10. Fresh corn containing 15 and 10% Azolla had higher (P< 0.05) content of CP (9.81and 9.66%) 

comparing with diets containing 5% Azolla (8.93%) and control diet (8.51%).  

11. Silage pH value after ensiling was decreased (P< 0.05). The highest pH value was recorded in the 

control diet (3.96) and gradually decreased with addition of Azolla at a rate of 5, 10 and 15% (3.85, 

3.77 and 3.70, respectively). 

12. Silage DM% decreased (P< 0.05) with the addition of Azolla (control: 31.41%, 5% Azolla: 31.20%, 

10% Azolla: 29.87% and 15% Azolla: 30.10%, respectively). 
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13. The highest value of Fleig point was obtained in corn silage content 15% Azolla (117.20) followed by 

in corn silage content 5 and 10% Azolla (113.40 and 113.94, respectively) and the control one has the 

lowest value of  Fleig point (109.52). 

14. Adding Azolla by 10 and 15% in corn silage significantly (P<0.05) increased CP content (8.46 and 

8.89%, respectively) compared to the control (7.94%) and corn silage with 5% Azolla (7.60%). Thus, 

the rate of improvement in protein content reached 6.5% when adding 10% Azolla and 11.7% when 

adding 15% Azolla to corn silage. 

15. Adding Azolla by 5, 10 and 15% in corn silage significantly (P<0.05) decreased CF content (25.40, 

24.60 and 25.22%, respectively) compared to the control (26.10%). While the content of OM, EE and 

NFE were not significantly differ.  

16. Silages Lactic acid concentration increased (P<0.001) with Azolla 5%, Azolla 10% and Azolla 15% 

being 18.61, 19.73 and 20.20 mg/g DM, respectively comparing with control (17.61 mg/g), but Acetic 

acid followed opposite trend. 

17. Digestibility of most nutrients was improved when Azolla was added to corn silage, especially at the 

Azolla addition level of 10%. 

18. The nutritive values represented as DCP and TDN% were improved (P< 0.05) in corn silage treated 

with Azolla at levels 10 and 15% (DCP: 6.14 and 6.11%; TDN: 67.65 and 61.75%, respectively). 

19. Both BV and NQI values were improved (P< 0.05) in corn silage mixed with Azolla at levels 10 and 

15% (BV: 34.31 and 29.93; NQI: 6.07 and 5.94, respectively), while BV and NQI values did not 

differ significantly between both corn silage and corn silage treated with 5% Azolla.  

20. The nitrogen balance significantly improved (P< 0.05) in animals fed corn silage treated with Azolla 

at levels of 10 and 15% (11.69 and 11.44, respectively) compared to those fed corn silage or corn 

silage treated with 5% Azolla (7.32 and 8.52, respectively). 

21. Rumen pH values were significantly (P< 0.05) increased at three hours post feeding by Azolla pinnate 

treatment being 6.72, 6.83 and 6.77 for Azolla 5%, 10 and 15%, respectively comparing with control 

group. 

22. Rumen total VFA was significantly higher (P< 0.05) at 3, and 6 hr post feeding for Azolla 10% diet 

being 24.19and 24.03 respectively than control, Azolla 5% and Azolla 15% diets. 

23. Rumen NH3-N were significantly increased (P< 0.01) among studied diets at 3, and 6 hr post feeding 

as response to increase Azolla level 

24. Rumen NH3-N concentration within all the experimental diets increased post feeding to reach the 

highest level at 3h and decreased thereafter. 

25. Hematological blood parameters did not show significant differences as affected by the experimental 

diets.  

26. Serum total protein and albumin recorded the highest values with Azolla 10% (6.5 and 4.13) being 

higher significant (P< 0.05) than those for Azolla 15% (6.33 and 3.73), Azolla 5% (5.90 and 3.37) and 

control (5.73 and 3.27).  

27. Blood biochemical parameters were within the normal range indicating that silage treated with Azolla 

did not have any adverse effect on neither liver nor kidney functions. 
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 حم١١ُ ٔباث الأصٚلا وّصذس ػٍفٟ صذ٠ذ فٟ حغز٠ت اٌّضخشاث عنوان الرسالة:

 ٟ ػبذاٌحى١ُ ػبذاٌّؼضِحّذ ػبذإٌب اسم الباحـث :

 اٌّاصسخ١ش فٝ اٌؼٍَٛ اٌضساػ١ت   الدرجة العلمية:

 إٔخاس ح١ٛأٝ القسم العلمى :

 35/5/4246تاريخ موافقة مجلس الكلية : 

   ١تصاِؼت إٌّٛفت، و١ٍت اٌضساػ ،أسخار حغز٠ت اٌح١ٛاْ   صّاي أحّذ بشاغ١ج/ أ.د لجنة الإشراف:

   ١تصاِؼت إٌّٛفت، و١ٍت اٌضساػ ،أسخار حغز٠ت اٌح١ٛاْ اٌّساػذ أساِٗ أبٛ اٌؼض ِحّذ ٔا٠ً/ د 

 العربي ملخصال

 حم١١ُ بٙذف إٌّٛف١ت صاِؼت -اٌضساػت بى١ٍت اٌح١ٛأٟ الإٔخاس اٌح١ٛاْ بمسُ حغز٠ت ِٚؼًّ بّضسػت اٌذساست ٘زٖ أصش٠ج

 الأصٚلا حأر١ش ٚدساست( الأٌٚٝ ضشبتاٌخ) اٌبشس١ُ بذس٠س ِماسٔخٗ غش٠ك ػٓ( Azolla pinnata) الأصٚلا ٔباث اسخساغت

 اٌبشلٟ ٌٍحّلاْ ٚل١اساث اٌذَ اٌىشش ٚل١اساث اٌغزائ١ت ٚاٌم١ّت ٚاٌٙعُ إٌّٛ أداء ػٍٝ اٌزسة س١لاس ِغ ِخخٍفت بّسخ٠ٛاث

ػٕذ  بٕباث الأصٚلا ِٓ اٌزسة  ِخخٍفت اسخبذاي بّسخ٠ٛاث( اٌى١ضاْ بذْٚ) اٌّفشِٚت اٌزسة س١لاس ححع١ش حُ(. اٌزا١ٔت اٌخضشبت)

الأسبؼت: س١لاس رسة بذْٚ  اٌخضش٠ب١ت ٚوأج اٌؼلائك ٠َٛ 67 حُ ححع١ٓ اٌس١لاس ٌّذةح١ذ % 37 ٚ 32 ،7 ،2ِسخ٠ٛاث 

  .% ِٓ ٔباث اٌزسة بٕباث الأصٚلا37, 32,  7س١لاس رسة بؼذ اسخبذاي  -صٚلاالأاظافت 

 إٌخائش:وأج أُ٘ 
ٌّضففت ٚدس٠س اٌبشس١ُ فٟ ِحخٜٛ اٌّادة اٌضافت، ب١ّٕا واْ ( ب١ٓ الأصٚلا اP=0.698.ٌُ حىٓ ٕ٘ان فشٚق ِؼ٠ٕٛت )3

 48.65ٚ 66.38ِحخٜٛ اٌّادة اٌؼع٠ٛت  ٚاٌبشٚح١ٓ اٌخاَ ِٚسخخٍص الأر١ش أػٍٝ ِؼ٠ٕٛاً فٟ الأصٚلا اٌّضففت )

 ٪، ػٍٝ اٌخٛاٌٟ(.4.12ٚ  36.66، 63.17% ػٍٝ اٌخٛاٌٟ( ِماسٔت  بذس٠س اٌبشس١ُ )5.62ٚ

 (.46.64( ػٕٙا فٟ دس٠س اٌبشس١ُ )35.66خاَ  ألً ِؼ٠ٕٛاً فٟ الأصٚلا اٌّضففت )ا١ٌٌاف الأ. واْ ِحخٜٛ 4

(، ٚ٘ٛ ِا ٠فٛق %26.93. أظٙشث ٔخائش اٌخح١ًٍ اٌى١ّ١ائٟ أْ الأصٚلا اٌّضففت باٌشّس غ١ٕت بّحخٜٛ اٌبشٚح١ٓ  )5

 %.68ِحخٜٛ اٌبشٚح١ٓ اٌخاَ  فٟ دس٠س اٌبشس١ُ بٕسبت 

( ِٓ دس٠س اٌبشس١ُ بإٌسبت ٌٍّادة اٌضافت P< 0.05اٌّضففت أػٍٝ ِؼ٠ٕٛاً ). وأج ِؼاِلاث اٌٙعُ ٌلأصٚلا 6

ِمابً  73.65( ِٓ دس٠س اٌبشس١ُ )P<0.05اٌىشب١٘ٛذساث اٌزائبت ألً ِؼ٠ٕٛاً )وأج ٚاٌبشٚح١ٓ اٌخاَ، فٝ ح١ٓ 

 . ١ٌافالأِؼاًِ ٘عُ ِؼ٠ٕٛا %(، ٌُٚ ٠خخٍف 77.86

%( 73.65ٚ 18.49ِؼ٠ٕٛاً )  (P<0.05)لا اٌّضففت أػٍٝ %( ٌلأصDCP  ٚTDNٚ. وأج اٌم١ُ اٌغزائ١ت )7

 (.68.77ٚ 1.12ِماسٔت بذس٠س اٌبشس١ُ )

أػٍٝ بشىً ٍِحٛظ  (P<0.05). ١ِضاْ ا١ٌٕخشٚص١ٓ فٟ اٌح١ٛأاث اٌخٟ حُ حغز٠خٙا ػٍٝ الأصٚلا اٌّضففت واْ 8

صُ ١ٔخشٚص١ٓ / ٠َٛ(،  1.15صُ ١ٔخشٚص١ٓ / ٠َٛ( ِماسٔت بخٍه اٌخٟ حُ حغز٠خٙا ػٍٝ دس٠س اٌبشس١ُ ) 19.14)

 ِشة ِماسٔت باٌذس٠س. 4.7ٚاٌزٞ واْ أػٍٝ بّمذاس 

( فٟ اٌح١ٛأاث اٌخٟ حُ P<0.05بشىً ِؼٕٛٞ )سحفاع الإفٟ  (pH ،VFA ،NH3-Nل١اساث اٌىشش )أخزث . 1

 ت.ساػاث ِٓ اٌخغز٠ 8حغز٠خٙا ػٍٝ الأصٚلا اٌّضففت ِماسٔت بخٍه اٌخٟ حُ حغز٠خٙا ػٍٝ دس٠س اٌبشس١ُ بؼذ 

  ( بإظافت الأصٚلا إٌٝ اٌزسة اٌطاصصت.P<0.05اٌس١لاس ِؼ٠ٕٛا ) pH. اسحفؼج ل١ّت 6
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ٔسبت اٌّادة اٌؼع٠ٛت  ٚالا١ٌاف اٌخاَ  ٚاٌىشب١٘ٛذساث اٌزائبت بإظافت الأصٚلا إٌٝ اٌزسة ِؼ٠ٕٛا . أخفعج 6

 اٌطاصصت.

ٟ ِحخٛا٘ا ِٓ اٌبشٚح١ٓ اٌخاَ ( فP<0.05% أصٚلا وأج أػٍٝ )15 , 10. اٌزسة اٌطاصصت اٌّحخ٠ٛت ػٍٝ 32

 %(.6.73%( ٚاٌؼ١ٍمت اٌعابطت  )6.65% أصٚلا )7%( ِماسٔت ِغ حٍه اٌّحخ٠ٛت ػٍٝ 6.88ٚ 9.81)

فٟ اٌؼ١ٍمت اٌعابطت  pH(. ح١ذ سضٍج أػٍٝ ل١ّت P<0.05اٌس١لاس بؼذ اٌخحع١ٓ ) pH. أخفعج ل١ّت 33

 ػٍٝ اٌخٛاٌٟ(. 5.12ٚ 5.11، 5.67% )37ٚ 32، 7( ٚحٕالصج حذس٠ض١اً ِغ إظافت الأصٚلا بّؼذي 5.68)

%، 53.63ٔسبت اٌّادة اٌضافت فٝ  اٌس١لاس باظافت الأصٚلا ح١ذ وأج فٝ  اٌؼ١ٍمت اٌعابطت: ِؼ٠ٕٛا  . أخفط 34

 %52.32% أصٚلا: 37% 46.61ٚ% أصٚلا: 32%، 53.42% أصٚلا: 7

 7( ١ٍ٠ٙا س١لاس اٌزسة 331.42% أصٚلا )37. حُ اٌحصٛي ػٍٝ أػٍٝ ل١ّت ٌٕمطت ف١ٍش فٟ ِحخٜٛ س١لاس اٌزسة 35

 (.326.74ػٍٝ اٌخٛاٌٟ( ٚسضٍج اٌؼ١ٍمت اٌعابطت ألً ل١ّت ٌٕمطت ف١ٍش ) 335.66ٚ  335.62% أصٚلا )32ٚ

( فٟ ِحخٜٛ اٌبشٚح١ٓ P<0.05% فٟ س١لاس اٌزسة إٌٝ ص٠ادة ِؼ٠ٕٛت )37ٚ 32. أدث إظافت الأصٚلا بٕسبت 36

% أصٚلا 7%( ٚس١لاس اٌزسة بٕسبت 1.66ِماسٔت باٌؼ١ٍمت اٌم١اس١ت ) % ػٍٝ اٌخٛاٌٟ(6.66ٚ 8.46اٌخاَ )

% ػٕذ 33.1% أصٚلا 32ٚ% ػٕذ إظافت 8.7%(. ٚبزٌه بٍغج ٔسبت اٌخحسٓ فٟ ِحخٜٛ اٌبشٚح١ٓ 1.82)

 % أصٚلا إٌٝ س١لاس اٌزسة.37إظافت 

( فٟ ِحخٜٛ  P<0.05% فٟ س١لاس اٌزسة إٌٝ أخفاض ِؼٕٛٞ )37ٚ  32ٚ  7. أدث إظافت الأصٚلا بٕسب 37

%(. فٟ ح١ٓ ٌُ 48.32% ػٍٝ اٌخٛاٌٟ( ِماسٔت باٌؼ١ٍمت اٌم١اس١ت )47.44ٚ  24.60، 25.40الا١ٌاف اٌخاَ )

 .حخخٍف اٌّادة اٌؼع٠ٛت، ِسخخٍص الار١ش ٚاٌىشب١٘ٛذساث اٌزائبت بشىً وب١ش

% 37% ٚالأصٚلا 32% ٚالأصٚلا 7( ِغ الأصٚلا P<0.001. اسحفغ حشو١ض حاِط اٌلاوخ١ه فٟ اٌس١لاس )38

 31.83ػٍٝ اٌخٛاٌٟ ِماسٔت ِغ اٌؼ١ٍمت اٌم١اس١ت ) DMٍِضُ/صُ  42.42ٚ 36.15، 36.83ح١ذ بٍغج 

 ٍِضُ/صُ(، فٝ ح١ٓ أخز حاِط اٌخ١ٍه الاحضاٖ اٌّؼاوس.

. ححسٕج ِؼاِلاث ٘عُ ِؼظُ اٌؼٕاصش اٌغزائ١ت ػٕذ إظافت الأصٚلا إٌٝ س١لاس اٌزسة، خاصت ػٕذ ِسخٜٛ 31

 %.32لا إظافت الأصٚ

 32( ِؼ٠ٕٛا  فٟ س١لاس اٌزسة اٌّؼاًِ بالأصٚلا ػٕذ اٌّسخ٠ٛاث %DCP  ٚTDN. ححسٕج اٌم١ُ اٌغزائ١ت )36

ٚ37( %6.14 :DCP ٚ8.33% ؛: TDN 67.65 ٚ83.17.)ٌٟػٍٝ اٌخٛا ،% 

 BV: 34.31% )37ٚ 32ِؼ٠ٕٛا فٟ س١لاس اٌزسة اٌّؼاًِ بالأصٚلا ػٕذ اٌّسخ٠ٛاث  BV ٚNQI. ححسٕج ل١ُ 36

ِؼ٠ٕٛا ب١ٓ ولا ِٓ س١لاس   BV ٚNQIػٍٝ اٌخٛاٌٟ(، ب١ّٕا ٌُ حخخٍف ل١ُ  NQI ٚ7.66 :6.07؛ 46.65ٚ

 % أصٚلا.7اٌزسة ٚس١لاس اٌزسة اٌّؼاٌش بـ 

( فٟ اٌح١ٛأاث اٌخٟ حُ حغز٠خٙا ػٍٝ س١لاس اٌزسة اٌّؼاًِ ١ِP<0.05ضاْ إٌخشٚص١ٓ بشىً ٍِحٛظ )ححسٓ . 42

ػٍٝ اٌخٛاٌٟ( ِماسٔت بخٍه اٌخٟ حُ حغز٠خٙا ػٍٝ اٌؼ١ٍمت  33.66ٚ 33.86% )37ٚ 32بالأصٚلا بّسخ٠ٛاث 

 (. 6.74% أصٚلا )7( ٚ س١لاس اٌزسة اٌّؼاًِ بـ  1.54اٌم١اس١ت )
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( بؼذ رلاد ساػاث ِٓ اٌخغز٠ت فٝ اٌّضّٛػاث اٌّؼاٍِت بالأصٚلا P<0.05اٌىشش ) pH ل١ُ ِؼ٠ٕٛا . اسحفؼج 43

  % ػٍٝ اٌخٛاٌٟ ِماسٔت باٌّضّٛػت اٌم١اس١ت.37ٚ  32%، 7 ٌلأصٚلا 8.11ٚ  8.65، 8.14ح١ذ بٍغج 

٪ 32ساػاث بؼذ اٌخغز٠ت ٌلأصٚلا  8ٚ  5( ػٕذ P <0.05اٌذ١ٕ٘ت اٌط١اسة فٟ اٌىشش )حّاض الأ. اسحفؼج ل١ُ 44

 .ػٍٝ اٌخٛاٌٟ ِماسٔت ببالٝ اٌؼلائك اٌخضش٠ب١ت 46.25ٚ  46.36ح١ذ بٍغج 

ساػاث بؼذ اٌخغز٠ت بض٠ادة ِسخٜٛ  8ٚ  5اٌىشش ب١ٓ اٌؼلائك اٌخضش٠ب١ت ػٕذ . ٌٛحع ص٠ادة ِؼ٠ٕٛت فٟ ل١ُ أ١ِٔٛا 45

 الأصٚلا.

ساػاث رُ  5. اسحفغ حشو١ض أ١ِٔٛا اٌىشش فٟ ص١ّغ اٌؼلائك اٌخضش٠ب١ت بؼذ اٌخغز٠ت ١ٌصً إٌٝ أػٍٝ ِسخٜٛ ػٕذ 46

 أخفط بؼذ رٌه.

 .باٌؼلائك اٌخضش٠ب١تفشٚلاً ِؼ٠ٕٛت ٔخ١ضت حأرش٘ا  CBC) . ٌُ حظٙش ل١ُ صٛسة  اٌذَ )47

( ٚاٌخٝ وأج أػٍٝ ِؼ٠ٕٛا 6.35ٚ 8.7% )١ِٛ32ٓ فٟ اٌذَ أػٍٝ اٌم١ُ ِغ الأصٚلا ١. سضً اٌبشٚح١ٓ اٌىٍٟ ٚالأٌب48

(P<0.05 ِماسٔت بالأصٚلا )7.15( ٚاٌؼ١ٍمت الأساس١ت )5.51ٚ 7.62% )7( ٚالأصٚلا 5.15ٚ 8.55% )37  ٚ

5.41.) 

اٌّؼذي اٌطب١ؼٟ ِّا ٠ش١ش إٌٝ أْ اٌس١لاس اٌّؼاًِ بالأصٚلا ٌُ ٠ىٓ ٌٗ أٞ حأر١ش . وأج ل١اساث و١ّ١اء اٌذَ ظّٓ 41

 سٍبٟ ػٍٝ ولا ِٓ ٚظائف اٌىبذ ٚ اٌىٍٝ.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

Azolla plant evaluation as a new feed stuff in ruminant nutritio 

26 

 

 


