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Abstract 
The study of auxin production and nitrogen fixation by azotobacter was conducted by soil composite 

sampling of 15 cm. of deep soil from plantation area in Phra Nakhon Si Ayutthaya province (16 samples). The 
efficiency of 16 isolates was tested using Completely Randomized Design (CRD)  with four replications on nitrogen 
fixation by acetylene reduction. The best ten isolates  of nitrogen fixing as A1, A2, A3, A4, A5, A6, A7, A8, A9 and 
A10, which fixed  nitrogen 3 days after incubation gave 0.94, 0.98, 0.98, 0.98, 0.97, 0.96, 0.98, 0.99, 0.96 and 0.96 
mg N/hr respectively. Three isolates  A10, A4  and  A8 of auxin production showed (35.00 20.48 and 19.76 µg/ml) 
respectively. 
Keywords :  Azotobacter, Nitrogen fixation, Auxin 
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 23456789:;<4=:>65?@9AB=@C=@=8DE8FG
H6IE8 J26H?K I?:ก8MNB6ก=8E8F G H6IE8 J26 
(nitrogen fixation) 2=กO=ก=PQFRGO:STU68SVWกXC
H6IE8J26JV49R:6JVY6C=8V8MกONO56789:;I?:U>K
JO6HQ@;H6IE829J6C (nitrogenase) OMIQIEWNAJEO8;
JVY623456789:;79RO:STO:T=GO5C8MU6?56 C=@=8DE8FG
H6IE8J26H?K 1.6 - 3.2 ก5I4ก8[@H6IE8J26/H8T/\?SV4Sก 
(Esmaeil et al., 2008) H6IE8J26JVY6^=E379RC_=A[`
W4M2_=JVY6ETOก=8J285`JE5NIEaOGbc> Jb8=MJVY6
OGA;V8MกONC_=A[`aOGก8?OM@5I6 IV8E96 65BA49IOH7?; 
I?:IV8E96JVY6CTB6V8MกON79RC_=A[`79RC3?aOG 
IV8 IE b4=CQF@ W4MA 4OI8de 44;  W 4M f= :U 6 
A4OI8b 4= CE; @9 H6IE 8 J 26 JVY 6O GA; V8 Mก O N 
V8M@=g 70 JVO8;JQh6E; (Stocking and Ongum, 
1962) W4M@9AB=@C_=A[`ETON7N=7aOGj4j45E 
W4MA3gf=bU6WET4M\?SV4SกO9ก?KB: (Sisson et al., 
1991; Gastal and Lemaire, 2002; Wang et al., 
2000) 2=ก8=:G=6aOG Brown et al. (1964) 
Jก9R:Bก[Nก=8A43กJ>cpOOMIQIEWNAJEO8;U<Kก[N?5679RV4Sก
j[กW4M^[`bc> CTGj4U<Kj4j45EJb5R@aFp6I?:Jq49R: 11 
JVO8;JQh6E; Ridvan (2008) bNBT= A. Chroococcum 
@9j4CTGJC85@j4j45E W4MAB=@JaK@aK6H6IE8J26 
aOGaK=BC=49 H?K?9กBT=ก=8H@TUCTJ>cpO CO?A4KOGก[N 
j4ก=8PFกr=aOG Pandey et al. (1998) bNBT= 
ก=8UCTJ>cpOOMIQIEWNAJEO8; C=@=8DJb5R@J@4h? C9aOG
J@4h?aOGaK=BC=49 W4MAB=@JaK@aK6aOGH6IE8J26H?K
J>T6J?9:Bก[6 6Oก2=กAB=@C=@=8DU6ก=8E8FG
H6IE8J26W4KB:[GbNBT=  J>cpOOMIQIEWNAJEO8;  
N=GC=:b[6^3;@9AB=@C=@=8DU6ก=8C8K=GsO8;I@6

CTGJC85@ก=8J285`JE5NIEaOGbc> Thazin et al. (2011) 
8=:G=6BT=  Azotobacter sp., A. vinelandii W4M A. 

chroococcum  @9AB=@C=@=8DU6ก=8C8K=GsO8;I@6
OOกQ56 QFRGJVY6C=8CTGJC85@ก=8J285`JE5NIEaOGbc>
WC?GU<K J<h6BT=J>cpOOMIQIEWNAJEO8;2[?JVY6V3t:
>9Bf=bO9ก>65?<6FR GC_=<8[Nก=8JกrE8Vu223N[6  
79R C=@=8D6_ =@=V8M:3กE; U>K U6ก=82[?ก=8V3t : 
JbcRO4?EK6736U6?K=6ก=8U>KV3t:JA@9  
 ก=8B52[:69p@3TGPFกr=ก=8A[?J4cOกJ>cpOOMIQIE-
WNAJEO8; 79R@9AB=@C=@=8DU6ก=8E8FGH6IE8J26 
W4MC8K=GsO8;I@6OOกQ56 JbcRO4?EK6736?K=6ก=8U>K
V3t:U6ก=8j45Ebc> 
 

 

 

 
 JกhNE[BO:T=G?5679R2M6_=@=W:ก23456789:;2=ก
WV4GV4Sกbc>U62[G<B[?b8M6A8P89O:3^:= I?:B5^9 
composite sampling 79RAB=@4Fก 0-15 JQ6E5J@E8 
W4KB6_=E[BO:T=G?56W>TJ:h6U6D[G6p_=WahG7[679 2=ก6[p6
6_=@=JกhNU6ESKJ:h679RO3g<fS@5 4 OGP=JQ4JQ9:C W:ก
J>cpOOMIQIEWNAJEO8;2=ก?56I?:>[RG?56@= 10 ก8[@UCT
U6 0.85 % NaCl 90 @544545E8 79RjT=6ก=8wT=J>cpOW4KB 
2=ก6[p66_=HVJa:T=JVY6JB4= 30 6=79 ?KB:JA8cROGJa:T=
JbcROU<K?56WEกก4=:JVY6C=84M4=:?56 E[pG75pGHBK 15 
6=79 6_=C=84M4=:UC@=J2cO2=G?KB: 0.85 % NaCl
W4K B6_ =@= Jก49R : U<K 7[R Bj5 B<6K = O=<=8  Ashbyxs 
medium (O=<=8 1 45E8 V8MกON?KB: Mannitol  
20 ก8[@, K2HPO4 0.2 ก8[@, MgSO4·7H2O 0.2 ก8[@, 
NaCl 0.2 ก8[@, K2SO4 0.1 ก8[@, CaCO3 5.0 ก8[@, 
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jGB3K6 15 ก8[@, 6p_=ก4[R6 1,000 @544545E8)W4KBJก49R:U<K7[RB
j5B<6K=O=<=8 NT@J>cpOHBK79RO3g<fS@5<KOG  V8M@=g  2-5 
B[6 J@cRO@9IAI469aFp6N6O=<=8  J4cOกJกhNIAI469a6=?
U< T̀ I?:ก=8Ja9R:U6O=<=8  Ashbyxs medium I?:
B5^9ก=8 streak plate NT@J>cpO75pGHBKO9ก 2 - 5  B[6  W:ก
J>cpOOMIQIEWNAJEO8;79RJ285`JVY6IAI469J?9R:B  W4KBJa9R:
IAI469J?9R:B4GU6  slant  agar  J49p:GJ>cpOU6 slant agar 
V8M@=g  5 } 7 B[6 N[67Fก4[กrgMaOGIAI46979RbN 
W4MPFกr=C@N[E57=G?K=6C[g~=6B57:=aOGJ>cpOf=:UEK
ก4KOG234788P6;?KB:ก=8:KO@Wก8@ 
 
 
  

 B = G W j 6 ก = 8 7 ? 4 O G W N N C3T @ E 4 O ? 
(Completely Randomized Design, CRD) 2_=6B6 
4  Qp_ =  J49p :Gก4K = J>cp OaOGOMIQIEWNAJEO8;  U6 
O=<=8J<4B Modified Ashbyxs Medium (O=<=8J<4B 
1 45E8 V8MกON?KB: Mannitol 20 ก8[@, K2HPO4 0.2 
ก8[@, NH4Cl 1.0 ก8[@, MgSO4·7H2O 0.2 ก8[@, NaCl 
0.2 ก8[@, K2SO4 0.1 ก8[@, CaCO3 5.0 ก8[@, 
Na2MoO4·2H2O 0.002 ก8[@, 6p_=ก4[R6 1,000 @544545E8) 
U<KO=ก=PI?:JA8cROGJa:T=79RAB=@J8hB8ON 120 8ON/6=79  
JVY6JB4= 24 >[RBI@G 6_=ก4K=J>cpO79RH?K@=7_=ก=8Vu�6J<B9R:G
JO=Jqb=MJQ44;  4K=GJQ44;?KB: 0.85% NaCl 6_=JQ44;79R
H?K@=7_=JVY6C=84M4=:U6 phosphate buffer I?:V8[N
AT=  optical  density  (OD) U<KJ7T=ก[N 0.2 79RAB=@:=B
A4cR6 600 6=I6J@E8 ?S?JQ44; 100 H@IA845E8 UCTU6
O=<=8J<4BCSE8  Ashbyxs medium V85@=E8 50 
@544545E8 79RN8823O:STU6aB?>@bST a6=? 150  @544545E8 
U<KO=ก=PI?:ก=8U>KJA8cROGJa:T=79RAB=@J8hB8ON 100  

8ON/6=79  79RO3g<fS@5<KOG 2=ก6[p67?CONV8MC57^5f=b
ก=8E8FGH6IE8J26?KB:B5^9 acetylene reduction (Hardy  
et al., 1968; Hardy et al., 1973) 79RJB4= 3 B[6  
I?:JV49R:62=ก23กC_=49 JVY623ก:=G U>K Jah@q9?:= 
?S?O=ก=POOก2=กaB?>@bSTjT=67=G23ก:=G 10 
@544545E8 2=ก6[p6q9?WกXCOMJQ79496 10 @544545E8  
JaK=HVU6aB?I?:Jah@q9?:= NT@HBK JVY68M:MJB4=  
1 >[RBI@G W4KBU>KJah@q9?:=a6=? 10 @544545E8 ?S?WกXC
U6aB?WกKBW4KB6_=@=JกhNU6<4O?JกhNWกXC 6_=@= 
B[ ? V85 @= gW กX C J O7 ^5 49 679R J ก5 ? aFp 6 ?K B : J A8cR O G  
gas chromatography (SHIMADZU 2010 column 
Refinery Gas Mix Rt-QS-BOND detector FID) 
 
 

DT=:J>cpOWET4MHOIQJ4E2_=6B6 1 @544545E8UCT
4GU6O=<=8J<4BV4O?H6IE8J26 E=@CSE8aOG 
Ashbyxs O=<=8J<4B 1 45E8 JE5@ tryptophan 50
@5445ก8[@/@544545E8 (JE5@JbcROJVY6C=8E[pGEK6U6ก=8
C8K=GsO8;I@6OOกQ56) V85@=E8 50 @544545E8 79RN8823
U6aB?8SV>@bSTa6=? 125 @544545E8 U<KO=ก=P?KB:
JA8cROGJa:T=79RAB=@J8hB 100 8ON/6=79 JVY6JB4=  3 B[6
JกhNE[BO:T=G73กB[6JbcROPFกr=V85@=gOOกQ56 ?KB:B5^9
Salkowski colouring reagent (Fernando et al., 
2007; Ravikumar et al., 2004) I?:6_=E[BO:T=G@=
Vu�6J<B9R:G79RAB=@J8hB 4,000 8ON/6=79 JVY6JB4= 30 6=79
79RO3g<fS@5 5 OGP=JQ4JQ9:C JกhNCTB6UC 3 @544545E8 
JE5@ reagent 2 @544545E8 (0.5 M FeCl3 2 @544545E8 + 
35% HClO4 98 @544545E8) 2=ก6[p6NT@79RO3g<fS@5<KOG
JVY6JB4= 30 6=79 U679R@c? W4KBB[?AT=ก=8?S?ก4c6WCG79R
AB=@:=BA4cR6 535 6=I6J@E8 
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 7?CONV8MC57^5f=baOGJ>cpOOMIQIE- 
WNAJEO8;79R@9AB=@C=@=8DU6ก=8E8FGH6IE8J26 W4M
C8K=GsO8;I@6OOกQ56U6ก8MD=G I?:V4SกD[RBJa9:B  
b[6^3;ก_=WbGWC6 2 U678=:ONwT=J>cpO79RO3g<fS@5  
180 OGP=JQ4JQ9:C JVY6JB4= 2 >[RBI@GB=GWj6ก=8
7?4OGWNNC3T@E4O? (Completely Randomized 
Design; CRD) 2_=6B6 4 Qp_= 7?CONU6bc>JV89:NJ79:N 
2 >3? 79R8??KB:C=84M4=:^=E3O=<=8CSE8aOG 6[676= 
W4M P3f25E8= (2542)  79R@9 H6IE8J26 W4MH@T@9
H6IE8J26 V8MกON?KB: 4 E_=8[Nก=87?4OG 1) H@TUCT
J>cpO 2) UCTJ>cpO Isolate A4 3) UCTJ>cpO Isolate A8 4)UCT
J>cpO Isolate A10 JกhNaKO@S4ก=8J285`JE5NIE79RO=:3  
2 C[V?=<; 7[pGAB=@CSG AB=@:=B8=ก 6p_=<6[กC? W4M
6p_=<6[กW<KG 

 

 

B5JA8=M<;AT=AB=@WV8V8B6aOGaKO@S4W4M
JV89:NJ79:NAB=@WEกET=GaOGAT=Jq49R:E=@B5^9aOG 
Duncanxs multiple range test (DMRT) 

 
 

 
 
JกhNE[BO:T=G?562=กbcp679RJกrE8aOG2[G<B[?

b8M6A8P89O:3^:= 2=ก 16 O_=JfO 8B@JVY62_=6B6 
16 E[BO:T=G C=@=8DW:กJ>cpOOMIQIEWNAJEO8; 
N85C37^5� H?K   16 HOIQJ4E 4[กrgMaOGIAI469  79R 
bN@=ก79RC3?@9C9a=B (C9A89@) aONJ89:N CM7KO6WCG

JCK6jT=PS6:;ก4=G 3-8 @5445 J@E8 W4MIAI469 
@94[กrgMUC WBBB=B CM7KO6WCG a6=?JCK6jT= 
PS6:;ก4=G 2-5 @5445J@E8 J@cROPFกr=4[กrgM7=G
C[g~=6B57:=f=:UEKก4KOG234788P6; bNBT=JVY6
WNA79J89:Wก8@4N8SVW7TGa6=?C[p6W4MU< T̀ W4M 
Wก8@4N8SVW7TGa6=?C[p6W4MJ4hก 6Oก2=ก69p:[GbN
ก=8C8K=GJ@h?C96p_=E=4?_= W4MC96p_=E=4V6J<4cOG U6
J>cpO79R@9O=:3@=ก (Figure 1) 

 

 

 

 

 
 
 
 
 
 

 

 
 
 

 

 
2=กก=87?CONก=8E8FGH6IE8J26aOG

J>cp OOMIQ IEWNAJEO8; WET4MHOIQJ4E ?K B:B5 ^9 
acetylene reduction  U6O=<=8J<4B  bNBT=@9AB=@ 
WEกET= GO:T =G@96[:C_=A[`7=GCD5E5   @9AT =ก=8 
E8FGH6IE8J26H?KO:ST U6>TBG 0.48-0.99 @5445ก8[@
H 6 I E 8 J 2 6 / >[R B I @ G  J >cp O O M I Q I E W N A J E O 8; 

ก��F����L����F:�<�MI�	�������
�
��� �����
�G�ก������;����
�I�	N=OK�I7�K 

K�� ���P�I���Q� 

R�ก����ก�� 

ก����ก���������5F:�HI�	�����J�ก�5G���
�
�- 
�� �������ก��� 

Figure 1 Enrichment, isolation, and screening 
media for azotobacter; (a, b, c) 
colonies of azotobacter; (d) yellow 
brown pigments (Isolate A6); dark 
brown pigment (Isolate A1); (e, f) 
cells morphology (100x) 

ก��F����ก�����	��
�����J���P���P�K
I�	�������
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79RE8FGH6IE8J26H?KCSG79RC3?2_=6B6 10 HOIQJ4E AcO  
A1, A2, A3, A4, A5, A6, A7, A8, A9 W4M A10  
E8FGH6IE8J26H?K<4[Gก=8J49p:GJ>cpOU6O=<=8J<4B
3 B[6 J7T=ก[N 0.94, 0.98, 0.98, 0.98, 0.97, 0.
0.98, 0.99, 0.96 W4M 0.96 @5445ก8[@H6IE8J26/>[RBI@G
E=@4_=?[N (Table 1) 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 

 
 
 
 

 

 

 
 

 

 

 

Table 1 Nitrogen fixation and auxin production
              after  3 days.  

 

*Means in a column followed by the same letter are not significantly different 

HOIQJ4E AcO  
A10  

U6O=<=8J<4B  
.96, 

>[RBI@G 

 
V8 5@=gaOGOOกQ 5679 RC8 K=GaF p6I?:J>c pO 

OMIQIEWNAJEO8;WET4MHOIQJ4E @9AB=@WEกET=Gก[6 
O:T=G@96[:C_=A[`7=GCD5E5 J>c pOOMIQIEWNAJEO8; 
HOIQJ4E A10 C8K=GsO8 ;I@6OOกQ 56H? KC SG79 RC 3? 
8OG4G@=AcOHOIQJ4E A4 W4M  A8 QFRGC8K=GsO8;I@6
OOกQ56H?K 35.00, 20.48 W4M 19.76 H@IA8ก8[@/
@544545E8  E=@4_=?[N (Table 1)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

on activity by various isolates of azotobacter  

R�ก��F����L����F:�<�Mก������	��ก��� 
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*Means in a column followed by the same letter are not significantly different according to DMRT (p≤0.05) 



                                                                                                      

 

 

 

j4aOGJ>cpOOMIQIEWNAJEO8; 79R@9ETOAB=@CSG
aOGEK6D[RBJa9:B 79RO=:3 14 B[6 <4[GV4Sก bNBT=E_=8[N79R
8??KB:C=84M4=:^=E3O=<=879R@9H6IE8J26H@T@9 
AB=@WEกET=Gก[67=GCD5E5aOGAB=@CSGEK6 W4MAB=@
:=B8=ก WETU6E_=8[N79R8??KB:C=84M4=:^=E3O=<=879R 
H@T@9H6IE8J26  bNAB=@WEกET=G7=GCD5E5O:T=G@9
6[:C_=A[` J>cpOOMIQIEWNAJEO8;HOIQJ4E A4 CTGJC85@ 
U<KAB=@CSGEK6 W4MAB=@:=B8=ก ?979RC3? AcO 24.33
W4M 3.91 JQ6E5J@E8 E=@4_=?[N W4M73กE_=8[Nก=8 

  
 

 

 

 
 

  
 
 

 

 

 

 
 

2=กj4ก=87?4OG bNBT=V85@=gก=8 
E8FGH6IE8J26aOGJ>cpOOMIQIEWNAJEO8;79RA[?J4cOก2=ก
bcp679RJกrE8aOG2[G<B[?b8M6A8P89O:3^:= CSGกBT= 

J>cpOOMIQIEWNAJEO8; 79RW:ก2=ก bcp679RV4Sกbc>aOG 

IA8Gก=8<4BG 79RC=@=8DE8FGH6IE8J26H?KU6>TBG
7?4OG79RUCTJ>cpO@9AB=@CSG@=กกBT=ก=8H@TUCTJ>cpO 
 

R�ก��F����L����F:�<�MI�	�������
�
�-
�� ������G�ก������;����
�I�	N=OK�I7�K 

�<�L���R� 
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Table 2 Effect of azotobacter on growth of mungbean

1/ Means in a column followed by the same letter are not significantly different according to DMRT (p
  N Means nitrogen,  -N Means non nitrogen 
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7?4OG79RUCTJ>cpO@9AB=@CSG@=กกBT=ก=8H@TUCTJ>cpOU6 

CTB6aOG6p_=<6[กC?W4M6p_=<6[กW<KGaOGEK6D[RBJa9:B79R
8??KB:C=84M4=:^=E3O=<=879R@9H6IE8J26 W4M 
H@T@9H6IE8J26 H@T@9AB=@WEกET=G7=GCD5E5aOG
6p_=<6[กC? aOGD[RBJa9:B79RO=:3 14 B[6 <4[GV4Sก WC?G
U<KJ<h6BT=ก=8UCTJ>cpOOMIQIEWNAJEO8;C=@=8D7?W76 
ก=8UCTV3t:H6IE8J26H?K 6Oก2=ก69pbNAB=@WEกET=G
7=GCD5E5aOG6p_=<6[กW<KGaOGEK6D[RB Ja9:BU6ก=8
7?4OG79R 8??KB:C=84M4=:^=E3O=<=879R H@T@9
H6IE8J26 ก=8UCTJ>cpOOMIQIEWNAJEO8;CTGJC85@U<K@9
6p_=<6[กW<KGCSGกBT=ก=8H@TUCTJ>cpO (Table2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

0.01-0.20 @5445ก8[@H6IE8J26/>[RBI@G (O83g9 W4M
AgM, 2555) J6cROG2=กV8MC57^5f=baOGJ>cpO79RJ285`
U6Cf=bWB?4KO@79RET=Gก[6@9j4ETOก52ก88@ก=8E8FG
H6IE8J26aOGJ>cpOOMIQIEWNAJEO8; W4MJ@cRO7?CON 

AB=@C=@=8DU6ก=8C8K=GsO8;I@6OOกQ562MJ<h6H?K
BT=J>cpOOMIQIEWNAJEO8;WET4MHOIQJ4EC8K=GsO8;I@6
OOกQ56H?KWEกET=Gก[6 CO?A4KOGก[N8=:G=6aOG 

ean  14 days after planting. 

Means in a column followed by the same letter are not significantly different according to DMRT (p≤0.05) 
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Shende et al. (1977) 79R8=:G=6BT= A. chroococcum  
C8K=GW4Ma[NC=8ET=G � OOก@=@=ก@=: 8B@DFGก8?
O56I?6O=Q5E5ก (indole acetic acid) W4MC8K=GC=8
V�5>9B6M:[N:[pGก=8J285`JE5NIEaOGJ>cpO8=U6?56N=G
>65?H?K J@cRO8B@A3gC@N[E5ET=G � JaK=?KB:ก[6C=@=8D
ก4T=BH?KBT=J>cpOOMIQIEWNAJEO8;@9j4CTGJC85@ก=8GOก
aOGJ@4h? 

 J@cROb52=8g=A3gC@N[E5U6ก=8E8FGH6IE8J26 
W4Mก=8C8K=GOOกQ56  7_=U<KA[?J4cOกJ>cpOOMIQIEWNAJEO8;
H?K 3 HOIQJ4E AcO  A10,  A4 W4M A8 QFRGJ@cRO6_=J>cpO
7[pG 3 HOIQJ4E @=7?CONก[ND[RBJa9:Bb[6^3;ก_=WbGWC6 
2 79RV4SกI?:8??KB:C=84M4=:^=E3O=<=879R@9
H6IE8J26 8TB@ก[Nก=8UCTJ>cpOOMIQIEWNAJEO8;H@T
CTGj4U<K@9AB=@WEกET=Gก[Nก=8H@TUCTJ>cpO U6agM79R
ก=88??KB:C=84M4=:^=E3O=<=879RH@T@9H6IE8J26 
bNBT=ก=8UCTJ>cpO>TB:CTGJC85@ก=8J285`JE5NIEaOGD[RB
Ja9:BH?K?9กBT=ก=8H@TUCTJ>cpO E8Gก[N4[กrgMaOGJ>cpOOM
IQIEWNAJEO8;79RBT=U6Cf=b79R@9H6IE8J26Jb9:GbOJ>cpO
2MH@T?_=J656ก52ก88@ก=8E8FGH6IE8J26 agM79R<=กO:ST
U6Cf=b79Ra=?H6IE8J26 J>cpO2M@9ก52ก88@ก=8E8FG
H6IE8J2679R?9กBT= W4MCTGJC85@ก=8J285`JE5NIEaOG
bc>H?K?9กBT=ก=8H@TUCTJ>cpO (^G>[:, 2546) CO?A4KOGก[N
8=:G=6aOG Munnaza et al. (2012) ก=8UCTJ>cpO 
OMIQIEWNAJEO8;C=@=8DCTGJC85@ก=8GOกaOGJ@4h?
D[RBJa9:BH?K?9กBT=ก=8H@TUCTJ>cpO W4MbNBT=ก=8UCTJ>cpO 
OMIQIEWNAJEO8;HOIQJ4E Ab-4 (A3) W4Mก=8UCTJ>cpO
jC@aOGOMIQIEWNAJEO8;HOIQJ4E B6, B7 W4M B10 
CTGJC85@ก=8J285`JE5NIEaOGD[RBJa9:BH?K?979RC3? WC?G
U<KJ<h6BT=<=กEKOGก=8b[�6=J>cpOOMIQIEWNAJEO8;
JVY6V3t:>9Bf=b7_=H?K7[pGก=8jC@J>cpOJb9:GHOIQJ4E

J?9:B <8cOO=2U>KJ>cpOOMIQIEWNAJEO8;@=กกBT=<6FRG 
HOIQJ4E 
   

 2=กj4ก=8PFกr=A[?J4cOกJ>cpOOMIQIEWNAJEO8; 
H?K 3 HOIQJ4E QFRG@9V8MC57^5f=bU6ก=8E8FGH6IE8J26
W4MC8K =GsO8; I@6OOกQ56H?KCS G  AcO  HO IQ J4E  
A10, A4 W4M  A8 E=@4_=?[N J>cpOOMIQIEWNAJEO8;
7[pG 3 HOIQJ4E69pC=@=8Db[�6=JVY6V3t:>9Bf=bU6ก43T@
E8FGH6IE8J267[pGWNNJ>cpOJ?9R:B <8cOJ>cpOjC@ JbcRO4?
V85@=gก=8U>KV3t:H6IE8J26U6ก=8V4Sกbc>4G 
 

��ก������	��	 
6[676= O[Gก56[676; W4M P3f25E8= >[>B=4:;. 2542. AST@cO

V �5 N[ E5 ก = 8 C 89 8 B5 7 : = a O G bc > .  23 � = 4 G ก 8 g;
@<=B57:=4[:. ก83GJ7b�.  

^ G >[ :   @ = 4 = .   2 5 4 6 .  V3t : O5 6 7 89 :; W 4 M V3t : >9 B f = b :  
J7A65Aก=8j45EW4Mก=8U>KV8MI:>6;. @<=B57:=4[: 
JกrE8P=CE8;.  ก83GJ7b�.   

O83g9  AGCO6  b8Hb85678;  83TGJ285`7OG W4M P3f>[: O_=A=. 
2555. ก=8PFกr=W<4TGJ>cpOOMIQIEWNAJEO8;79R@9
V8MC57^5f=bก=8E8FGH6IE8J26CSGU6bcp679RV4Sกbc>
IA8Gก=8<4BG. 378-386. +, : ก��V8M>3@B5>=ก=8
j4G=6B52[:aOG@S465^5IA8Gก=8<4BG V8M2_=V�  2555. 
31 E34=A@ 2555. J>9:GU<@T. 
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