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™ N1l.2AWT 6.65@8 557159 7.4044 5.1634 2.1037| 27.0582 | 5.4166
No ATF23 2.0426 2.6826 302700 [£3.1919 | 'I45188| 12,7059 | 2.5412
No.4ATF23 |'4.9953 3.7531 | 4.3145| 6.2592| 4.4057| 23.7278 |4.7456
N1.2ATE23 || 747174 5.9065 | 7.8424 | 8,3710(|11.6645{ 41.5018 | 8.3004
HATINUDLefq |36.7191 34,8851 36.019é 36.2376 [34,5352

(1)

No, No.4 uaz N1.2 wsnufiednsorvisAludua=8 Ammonium Sulfate
0.4 ua: 1.2 AadINans
Ao fio control &41ufl Azotobacter

AWT Ua:zATF23 - fio A. vinelandii WT uRx TF23 (pCK3)
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HRTINPIMNAIUNIENARDY = 36,7191 + ... + 34.5352 =  178.3969
] i :
Correction facter,CF. = (uanuﬁawun‘lnmrnnam):z
: 3 Mausoyatiavn
= (178.3969)2 = 707.2323
45
e ; Total sS = (Jagamnu.ﬁazudmmsnmam)2 e ™
‘/‘/" + (11.6645)2 - cF.
‘ 75‘“23 = 219.2552
Repllcations' T una-ﬂﬁq) =
P
@.
= 0.3832
: 248 RazB4NRaD S CF
Treatments SS 5, = ERbLR T 9 03 UAS it t MR
e mefn
‘ he
(41.5018) - CF.
)
4389, 6711 - 707. 2& 170.7019
[

VLR & nangns, ...
RN TR -
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& : 15138 2 @ NIsALAST wiAINuYSUs M vsU Randomi zed complete block

- - L4 L
YW Mnunte oL lulazAuaoy

Source of | Degree of Sum of Sguare Mean Square F-ratio
: variation | freedom (df.) (ss)  (Ms) .
Replications 4 03882 0.0938 0.0636
J * %
Treatments 8 | 170.7042 21,3377 14,1750
Error 32 48.1701 1.5053
!
" Total 44 219.2552

-
i
1

; Suﬁ;of Sguare/degree of freedom

Mean Square

F-ratio . of treatments Trea#mént MS/Error MS

F-ratio of replicatifns = Replications MS/Error MS

i & = 0.05 Alngases F 4, 32 0% 2.67

- Eh’inqmmaq ot e e e

flosannaneos F4, 32 Alarnnna s F mam N0 0.0636 Jesiaunan 2.67

‘ ] . L] L ]
us}mqﬂuﬁmmumnmwaz.?'nm’ué"lﬁ’:g'lua'w'mgwmmﬁqmam waAMYaY F8, 32
AlaaannasAquanivafu 14 4750 wAnndn | 2.25  wan<an W mInune 904 ANUARE Uy -
ﬁﬂan‘luéma:ﬁ’u q muﬁﬁﬁwmﬂmﬂmmnnﬁwﬁuadﬂqﬂﬁuﬁﬁﬁm&nwéhﬁﬁs:sﬁ‘umﬁmﬁu
Wla 0.05 54ﬁﬁ5§ya1ﬂﬁ7u1m7ﬂuﬁg Duncan's new multiple range test

error pean square
ﬁ'mﬂuma'mLﬂﬁa‘ummsgwwmﬁ']wﬁu,S; =j TIoz wear =d
, 8 Mt
=/1.5053/5 = 0.5487
- 1eAn Significant studentized ranges (SSR.) il ¢ = 0.05

df. wo4 error = 32




Least significant range (LSR.) =

SSR.

X S§
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. number of means for range being tested

p =
2 3 4 5 6 7 8 9
SSR.| 2.884 |- 3.034 3.116 | 3.194 3.244 3.286 | 3,316 3.346
LSR.| 1.583 1,665 | 1,710 1'7;;, 1.780° |1.803 1.819 1.836
v

- ™ i D > -~ -
LsuaaﬁﬁbnﬂLaﬁuﬁwwﬁnunqma4nuua=1uaauaﬂnuqn1UMﬂuau

' F g
e d

- g

-

éhﬁ%;ﬁhandef,' b & £ L R Busl wRTnu

F I, —te  wosaNLAZIUODY

' § 3

N1.2faTg23 © ,* * 8.3004
N1.2 AWT = 5.4116
No.4 ATL_“_Z__@_.: ;.Tf;;;'}_-._4.7456
N_:Lz Ao 4-1847£ 4
Y A
No.4, %o 3.1675
NG ATF23 2.5412
No AWT 2.4724
No Ao 1.2076

bc

bcd

bcd

cd

L . - . - -,
Mdnws a, eve , € uéﬂqnauuaqﬂqLaﬂuuqnﬂhuaqnuuazﬂuaau Tauf

ﬁaﬁnwsﬁﬁﬂ4ﬁuuéﬂ454nénﬁﬁﬁﬂunnﬁﬂqﬁhaﬁqqﬂﬂhﬁﬂﬁ@nﬁqﬁnm




AMANUIIN .

- -~
NIsTLATIzVANILDIAIING w0000 TRy F test definnsanqununis

B YmR24uvyU Randomized complete block p¥ef 1

Asasf 1 o AN w01 d0uUgnindns o s fus 1 Aan nuR o U TAs L auua RS
Ammonium sulfate 0.4 uaz 1.2 HRTua17LTudsaunoluins iau
x Tmudans’mﬁu A. vinelandii WT uss TF23 (pCK3) ua:zfi control
Z1018 Azotobacter
J

annasf ’hdjwéﬁma"au'l’wm'awfq {cm) . AT INYDY

- - - : AL RAY
Uan5au‘1) 1 { grk, i:i L 5 Ranmaos

Ny A4

No Ao s.adl 24 | 9.§; 9.6 |\ 6.9 47.2 9.4
No.4 a0 | 14.4 | 14.4 .14.{1:} a0 | 13.9 | 72,0 |14.2
N1.2 Ro 10.4 | 21,9 + 20.4!'_'_::::}:8.1 11.4 92 | 18,2
No AWT 11:7 12._g.»_”-: 14.9?;:‘1_;3-9 15.4 68.8 |13.8
No.4 AWT 18;_211 T4a—a d T NE e }"_';4?9 78.0 |[15.6
N1l.2 AWT 2]:7.-;' 19 .4 21.4 22,4 il-9‘.9 104.5 20.9

™ No ATF23 14.6-- e b 1K 10.4 13.4 ‘11.9 63.0 12.6
No.4 ATF23| 18.4 14.9 uio .16.9 l4.9 77.0 15:4
Nl.2 ATF23| 14,9 23.4 21.4 17.4 20.4 97.5 19,5
uRsauuaad (1416 (14614 ||130l1/|142.5 |129.6

(1) No, No.4 uar N1.2 wsnufiedrsorwisflufuazg Ammonium sulfate 0.4
usz 1.2 fadiuans
Ao fio control &4l4 Azotobacter
. |

AWT usz ATF23 Ffo A. vinelandii WT ums TF23 (pCK3)
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HAS B MNATUNENAAD 1.6 % op . %1298

= = 699,2
»
(699 2)2 = 10864.0
CF _— >
45
2 2
Total SS = (8.4)" + ... + (20.4) " - 10864.0
VZZ} ..+ (120.6)2 - 10864.0
Replicatio J—& — 2 v
‘Mg
k
Treatmen
misasff 2 ! s I8 andomi zed complete block wmas
A715i§9804 000
¥ S o [V
S°ur°] i as. ss MS F-ratio
variation P /s
of 7 ; 'a w N a EI
|
T
Replgcations 4 17.6 4.4 2.67
Treatments 8 510.2 63.8 2.25
Error 32 2701 K8 i 5.3
Total 44 698.9
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o] -~ B .~
LFuss'tum | 2Rugos AINES 829 828R LN TTTUv vy

'
roifiin | | e

N1.2 AWT 20.9 %
NI, 2, ATF23 19.5 a
N1.2 2o 18.2 ab
No.4 AWTj 15.6 be
No.4 ATF23 15.4 bc
No.4 Ao %4 =
N B 13.8 c
No ATF23 12.6 "
No Ao 9.4 5

» S maud w0 nIsnaaa v inAan AN adﬂqm’ué'qf‘@mq andfls =au
AU 0.05  wrRdangewosdoufilgniuaniazme q masfin vntngnsnnes <
ad’nﬂﬁué‘qﬁ’zymuéhﬁ 54wﬁaga"lUFf1u':m‘Emu‘1J Duncan's new multiple range test

: : sy = / 5.3/5 = £1.083
10R1 SSR. fhack = 008 df. ¥o04 exrror = 32
4 ;
. p{f"rmmber of-means for range being tested
2 Y AV LTI 7 8 9
g fFd U
rl ne
SSR. | 2.884 |3.034 f%.;16=-3.194’”33244 3.286 | 3.316 | 3.346
i # "
4 o A : T-')t"g
LSR. | 2.971 |3.125 | 32093, 290 £343411/3.385 | 3.415 | 3.446
i {T_"ii-.,_.“.i_'_
3
v j_-!'




AANMIN Q.

- L d -
=Y nIsTiAT :valfluoe ARA sInsanoouisy F test dqﬁnntqqauuunns

NARDIUVYU Randomized complete block afafl 1 .

p1513fl 1 g A1 ARA  aansandoufiugniudnsonwn stsaAandns munolu Ty LA
: : uézﬁﬂ Ammonium sulfate 0.4 umz-1.2 ﬁﬁTuaﬁ;tﬁuﬁnfﬁhma

WTasiaw Taudgns sufu’ Alvinelandii WT uay TF23 (pCK3)

B
énqazﬁ‘ AN ARA RAsaRSOLItMEA=Y1 (nmole CoH, mg protein T.hr %) HRS W03
Jgnooy " . S " . gﬁﬂﬂﬂaqnw,adu
-
No AWT - A7 g "‘;J' 20 16 16 87 17
No.4 AWT 1 N FF a AN - 6 36 7
N1.2 AWT , 2 3% 'j-’f 3 3 3 14 3
No ATF23 19 16 32% 27 27 110 22
No.4 ATF23 11 A8 T 15 13 70 14
N1.2 ATF23 gd | g | Sl 5 6 35 7
Nas YD1 65; 71 74 1 ¥ |
L

()"
No, No.4 ua:z N1,2 vanuflsdrsormsAlufuasd  Ammonium sulfate

0.4 uax 1.2 8a8%4ans

AWT UWR=ATF23 flo A. vinelandii WT uazTF23 (pCK3)

Wnasnaaosf] control @416 Azotobacter Iﬁﬂ:ﬂngﬁm ARA &Y
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NS ANRIMNATHN1ENAADR = 65+ ... + 71
2
52 =
30
2
3 Total SS = (] 7 i, So 5

£\ S,

(651 ™ . (5112 _ 4130

Replications SS = 3
' 6

N |

|
Ls‘n,_z ) 2 - 4130
— 5

|
\

Treatmentg SS =

: 3 A
= #d324), 2

Error SS A l47d]§t7 -1327.2

a1513fl 2 g NSl UAT AL sUT A MEY Randomized complete block wod

. -~
A1 ARA aansinoouy

Source of

K - afi SS MS F-ratio
veriation
Replications 4 7.0 . ¥e'8 0.26
Treatments 5 1327.2 265.,4 39.03
Exrror 20 135,.8 6.8

Total 29 1470.0
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f = 0.05 mIngewos F 4, 20 = 2,87 ua:ri']’inqm:m E 5,
20 = 4.10 fosannm F 4, 20 fAFmaxlaimau 0.26 davounan 2.87
uém':"1a’*mowﬁwmmsnmaaﬂﬁﬁ'\'lﬁ'thmmwuann‘wadﬂqﬁﬁuﬁﬂﬁ'@mmnn uAA1 ARA
annsanaoufilgniuaniazing o muﬁﬁmmﬂmmunnﬁwﬁuad'nm’uﬁ"w’fqm'néfm
N\Iﬁaya'lﬂﬂ"mmiﬂu'lt}' Duncan's new multiple rabge test
sy = Jove)s = 117
J
1 s A - 0.05 dfe @0 error = 20
& 3
‘\‘1‘:‘ -
| £ of = nur‘nbeiof means for range being tested
F r 4
il il
f 2 # "_a=1 7 4 5 6
aid i
Wi .-;,‘:',;-;,
SSR. 2% 3" 3.18 3,28 3.30
= s -
LSRe 3.45 3+63 3.2 3.80 3.86
LSusadiuan L a8y ARA annsanooua NI AlUMANDY
3
équﬁ'dangau A1128u ARA
a7nsInday
No ATF23 22 a
No AWT 17 b
No.4 ATF23 14 b
Nl.2 ATF23 7 c
No.4 AWT 7 c
‘ .
N1l.2 AWT 3 d




AnAENaN Q.

" - 3 (v - -
nriAr =ualfe o me¥nuvsvosauuazluoouinu F test difms

1AUNHNISNARDILVY  Randomized complete block niafl 2

msafl 1 1 Teudssosmuua rlusoufiugniudn sorm s fius 1A ndnsmmnaluTas LAy
uasfld Ammonium sulfate 1.2 Qadiums 1 udrsminolutng tau Tay
] *
Ugnsanffu A, vinelandii WT usr TF2 (pCK3.) ua=fl control
24118 Azotobacter
-
vﬂ L 4 i - L] s
PRSI v antnudis udifida=Tudey nuaasda (g)
= ’ . WASIMEDL[ L

Jgnoou X e AL RRY

f y L= ) c ANARDY

4
) .
No Ao 1.0562 089498 0.9478| 41.0452 | 0.9293 | 4.9323 |0.9865
N1.2 Ao 2.4790 | 2.3581442,7254h 2.7637 | 2.3320 [12.6582 |2.5316
’ o =R
No AWT 1.747° 1.38324—1.51304"1.5278 1.5260 7.6979 1.5396
N1.2 AWT | 3.3313 |+3.5001| 3.6022| 3.41i3) /3.3910 [17.2366 |3.4473
No ATF2 1.8795/| 1.9745| 1.e674| 1.8532 | '3.5766 | 8.9512 |1.7902
Nl.2 ATF2 7.9995.1 8.0147 8.1692| 8.2653 { 8.3581 |40.8068 8.1614
Nas Inwo4e/1|1844934 | 18,1804 |.18.6250118.8703.] 18.1139
(1)
No umz N1.2" wnoffidnsorwisAlufuasd Ammonium sulfate 1.2
NRATHANS
2o Bo control &il:fi Azotobacter

*
AWT uRzATF2 Fo A. vinelandii WT ua: TF2 (pCK3 )
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HATINfieuNAluNSNRADY = 18.4934 + ... + 18,1139 = 92,283
g 5 .
b _ (92.283) = 283,8717
30

Total SS (1.0562)2 + ee. + (8.3581)2 - 283.8717

= 173.8716

N
Replications § ‘
f

oo + (19.1139)2 - 283.8717
J

40.8068)2 - 283.8718

Error S 871 - 173.3752

o
ﬂ?ﬂé; -y
asnsfl 2 g ms’:ms"\.:ﬁ’l;!@ﬁi}} Randomized complete block w3
\ K o g :

Ej . e é}~;

Sourc? :OE

AREINgMpRenns |

: i i 4 Y 0.8
’qu f] a;:immgj 1 I:!B ;TFI E:J:Zﬁ E|1733.5
Error 20 0.4307 0.02

Total 29
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- a"mqu«szaqmsmaaq’lﬂﬁﬂﬁxhmmwunnﬁumf'lqm’uﬁ'lﬁtymaﬁnnﬁwe‘b
A WlUlA 0.05 nvh?"m:fnuﬁwaasTuua:'luﬁ'auﬁﬂen'luém':zn"m 7 anfdvun
ﬁmwunnﬁﬁm’uaduﬂu’ua’ﬁﬁ’@mqénn S woyaluAmaminulY Duncan's multiple
new range test

sy = ‘/ 0.02/5/ & = 0.06
st
1gMm SSRME'=0.05 | df. udtwerror = 20
".|
4 A
- ‘
¥ of= ‘nun"\b_er :gf means for range being tested
F ey |59 4 5 6
SSR. 2895 43308 | "\3s 3,25 3.30
LSR. 0.1 5 40" .19 0.20 0.20
L)
e T o ~ -~ =l o -
L Susal iR Laforowimitnuiavos AHLAZIUDDuR 1 NN N lUvvoY
- émrﬁ‘dané'au A L efuwosrf mtnuns
IR e T
Nl.2 ATF 2 8.1614 a
N1,2 aWT 3.4473 -
N1.2 2o 2.5316 -
No ATF2 1.7902 a
No AWT 1.5396 e
No 2o 0.9865 £




aTAMUIN 3,

" ML AXIANREDIAIG100100u AT F test F1finnsanutmms
NARDAUVY  Randomized complete block m¥sfl 2
aisaefl 1 5 aqquaqmaaSBUﬁﬂanﬁuénsaqu176071ﬁaﬁnéﬁrﬁhnoiuTﬂstau uasfid
: Ammonium sulfate = 1.2 faRiuatsiBudrsmunolutas tau Tauvgn
' "J fi-r' * '
U Ae vinelandii Wi fias® TF2 (pCK3 ) uafl control &slsg
J
Azotcobacter
3 .]IL'
F e iR dvsi00uTunaT 1 (Em) | nasasimos
U. _— R "4 ik ‘[l Banaaoe ey
voose 1.8 £2AF b 4 5 :
F w &
No Ao 9.2'1 P.71 %o Elega Y No.1 | 47.5 9.5
o ¥ 2
N1.2 20 14.5 [13§5 075 VS8l 0 135 69.6 13.9
i 4 o --3{:. .-:IJ
No AWT 11.0 | 1l.6 {=11.9 B | 11.9 | s57.0 | 11.4
e e Sy sl S8
N1 AWT 1578 d5ad - 1BLD 14.9 14,2 74.9 15.0
No aTF2 | 1150 (10,8 [12.5 [12.7 [ 9184 0.3 | 12.1
Nl.2 ATF2 17.4.'| le.8 17.1 16.5 1750 84.8 le.9
-
uas auwosdal79.1 | 79.0 f 78.5.]| 79,0, | 78.5

(1)

No ua:z N1.2 ‘wunufsdrsormasilufuasd Ammonium sulfate
1.2 Nadiwans
Ao fio control &1lugd Azotobacter

*
AWT uR: ATF2 #fo A.vinelandii WT usz TF2 (pCK3 )
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NaTaNAMNAluNITNAaDY = 79.1 + ... + 78.5 = 394.1
(394 l)2 = 5177.2
CF. = e % ¥
- 30
TOtal SS + cee + (17.0)2 e 5177.2

Replicati

i
- .

R&Elomized complete block

AN ineIng

lt g > - - o -
A1519R 2 5 mgmsf\mmwuﬂsﬂnua TMSU

QRN R O SN NP AR Y e

Replications 4 0.1 0.02 0.09
Treatments 5 180.1 36.03 164,44
Error 20 4.4 0.22

Total 29 184.6
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2 s - by ' .
a2 - T mmdwosnienaao Laivlan faAdnuRnm o1 Shiud Wam 1 ANRTs =y
- . -
A dwlUla 0.Q5 UWRAINGI YD aauﬂﬂan'luéqus{u Ul muﬂﬁmmﬂmwunnﬁu 0]

adwﬁﬁuﬁ'ﬁﬂ’mmqém Hnﬁn?aya"ldn"m'zm‘tﬂu'lt? Duncan's new multiple range

test

0.21

= 20
means for range being tested
e 5 6
3425 3.30
0.68 0.69
A= |',..-‘".-.'*-'f'l > -f"'r
t %‘uqﬁm‘um tefuposs m'f(n '
AL =8usos
= ana ~ﬁ‘danaau

AUYINYNTNE TS
. TF2 & 16,9 ]
R ATR (TR gt )

'N1.2 Ao 13.9 c
No ATF2 k2.0 d
No AWT 11.4 d

No 2o 9%5 e




s 1 n

ATANNIN M.

nEd AT =MANLDIA ARA  aqns1noouisy B test

N1TMARDAUVYU Randomized complete block m'?w‘ 2

ua:ﬁﬁ Ammonoum sulfate 1.2 ﬁaaiuaqgnﬁuéqsﬁhnoiuinstqu

dafinnsanauen

L -
A1 ARA qqnsnnaauﬂdan1né17annqsﬁﬂsﬂﬁaﬂnéﬂsﬁhna1uinstau

: ‘ .
TRuUgns ity A. vinelandii WT : & TF2 (pCK3 ) um:=f

control —@41lun

I!I&zotobacter

, )

Ann2ef] i A1 ARA a'lh:zaﬂ'luuﬂ'asryj (nmole C,,H4-mg p-rotein-]-' hr-l‘,) cilas':swm A1 105
Ugnoou ! F— -— ] Rannaos

1 - £ F% L= 4 5
No -AWT 24 24 24" 26 22 120 24

Py vl

K1.2 AWT 2 F 7 7517 2 2 10 2
No ATF2 30 290k 26 29 30 146 29
N1.2 ATF2 22 @2 20 23 — a1/ 22 108 22
MRS 3ne0aetn 78 75 77 78 76

(1)

Noj uAz N1.2 wnufladnsomsflafuazd Ammonium sulfate

1. 208A8 1485

AWT uR: ATF2 fao

%
A. vinelandii WT yge TF2 (pCK3 )

Tunasnnaosfl control #1148 Azotobacter qungﬁq ARA LAY




E
HAs INIVNATHNI I NARDY

Replications

nﬁwqqﬁ 2 m

U

CF. =

Total SS

78 ¥ ...+ 76

(383)2 =

20

= 384

7372.8

124

(24)2 + oo + (22.15)2 - 7372.8

2123,2

R1nsqnooy

L

e 'of

variation

Replications

Treatments

Error

Total

12

19

1.7
2123,2
14.3

2139.2

MS F-ratio
15 &)
0.4 0.35
707.7 589.75
a2
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Y ] = 0,05 ﬁﬂﬁnqnuaq F4, 12 = 3,26 ua:ﬁﬂﬁnqmuaa

U . v 3 - ]

F .3, 12 = “3.49 Lda4aqnn1 F 4, 12 ﬁﬂwuqm1ﬂxnﬂﬂh 0.35 54uaunqﬁ

3.26 uéﬂ451a”mqugqua4n1snmaaqiﬁumnﬁqqaﬂqqﬁﬁbﬁﬂﬁ@nﬁqénh WAAN ARA
aqn71n5buﬁUan1uénﬁ7=ﬁwq y nnuﬁﬁﬂwuﬂﬂﬂaﬂuuﬁnﬁﬂaﬁhaﬁﬂaﬁﬂbﬁqﬁmﬁf:ﬁunqﬂu

(9WlUle 0.05 ﬁquﬁﬁbgaiuﬁwuomiﬂuli Duncan's new multiple range test

sy =9 ‘/ 1.2/5 = 0.49

1 SSR M LS7J0.05 \\ass. e error = 12
‘ 4 ' .
% (R 2
P = number of means of range being tested
‘D A5 . 3 4
i ‘A w F
=ik
SSR. 5,08, 18] = 3.23 3.33
ISR. 1.51 1/58 1.63
V.o | X
L . i\ o -~
L Susa uAtedy ARa 3ansianaauansanidvadoy
\
v 41480 £8n
énqosﬁUanaau e
anTIngoy
No ATF2 29 a
No AWT 24 b
N1l.2 ATF2 22 c
= N1.2 AWT 2 d
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HRIITAUwElL wuuws L §os ) 1 *N+a514 Azotobacter Spp. Arwtug
‘4 -
finonswa, MWW INTAT ] LuA U qzﬁﬂpw:;nnd’utmﬂuwsmmsq
(Construction of nif derepressed strains of Azotobacter
| - SPP" Wudoumisuseguians afad o DL INU AN ARy
r
-~
-

- AUEINENINGINS
PMIAIATUAMINAE
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UNARER ¢

. . i ks s 4 I J -.U.. = y
Jlﬁﬁn1sﬁuuué14nﬂ1u§:i1 MI5LARBY nifa BuiidinadiiAnansidlEnaont e 1¥g
S . a : a Y c
uuﬂﬁl?snn?jluTnslaquzn11ﬁuunﬁl?ﬂﬁuﬂuua1u1snuaﬁen1suansn§naa1au1ﬁﬁ1uTﬁs$tud
[ : i 5 - : - e
ng Uz T duitna o Bubug 1 L3118 nfaumaasinn eu 1 aiidada pcK,
< . - 4 = . 2 : LSRR t =
Azotobacter_nui1TnaTﬂa§g1sns1uﬁﬂa§hnaq 22ge and Tingerstorm ﬁ1u11nlﬂﬁ¥}q._
: s o . ado - . i e
Azotobacter vinelandii‘nnansnﬁluTﬂsﬁluﬂhﬂﬂiﬁn11:nuau1u1ﬁﬂﬂ5u1m§q1ﬁ Kagnaw -
9 1 o a o / = e N = d
1-2X107 LTRRABNSUDD MR IENAALELID uply BreRFBtocum T LhIA YL I wilfinas
Ve ad d o o - P ' S I
ns1uﬁﬂasuTﬂaoﬁlnaangna1u,1ﬁu1nsnuﬂ$asuuuuﬁ?av1 TF17 URT TF19 3nfnmaiiianfy
midrudr s TglunmgHizata Besigy 15! néoniondifeseziwiau Jandugendalading
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[ Bbstraét

It has been establis:he‘&‘that the presence of :constitutive nifA gene

gaf

in 'celll of a N2 Fixing.bacf:é'r‘.'i.‘uﬁ\ could -i;éi;ide-é Qgrepression of nif operon
in the presence of- a;high—coneen&a&en—qf—anmfa.f We had transformed the
pC_TK3 plasmid DNA which ha;bqred_ the nifa geﬁe inﬁb:strains' of Azotobacter spp
in oxﬁdgr to construct strains of derepressed ﬂ“mutants. The frequency of
t.:ransformation,- based én.the transformation method -which was modified from
Page and Tingerstorm (1986) was found Aequal to 1.2x109 cells per .gm of
Plasmid DNA. The tré.nsfoivnation was succeeded in case of A.vinelandii but -
was failed in . case_ of A.chrococum s Two ét’rains_of ‘translorinants, namely TF17
a.'xd.'I;FIS were selected for.furthei-' study. ' It was ‘found that regardless of

that high concentration of ammonia, the activity of acetylene reduttion of

both ;ransfémant strains was higher than that of their wild type.-
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CONSTRUCTION OF NIF DEREPRESSED STRAINS OF AZOTOBACTER SPP. ¥

Saowakon Paca-uc;r'aleortkul, Pairor Thipayathasana, Siriporn Sittipraneed -
and Tasanee Srichaiyo g . : .
Department of Biochemistry, Faculty of SC;'ence, Chulalongkm_-n University.

We had transformed the pCK3 plasmid DNA which harbored the constitutive
nif A gene into strains of Azotobacter spp. in order to construct strains of
derepressed nif mutants. The frequency of transformation, base on the trans-
formation method which yas modified from Page and von Tigerstrom (1985), was |
found equal to 1.2 X 10” cells per g. of plasmid DNA in A.vinelandii and 2 X 10

cells per g. of plasmid DNA in A. coccum. A strain of A.vinelandii's
transformant, namely TF23, was selected for further study. Both WT

and TF23 could grow equally well in"thﬁinimm_mdium regardless the presence
or the absence of 15 mM ammonjum acetate which acting as the sole nitrogen
source. However, under 15 mM ammonium acetate supplementation, ‘activity of
acetylene reduction was found only in the 723 s' inoculum but not .in WI's.
_We, therefcre, conclude thatftransfomtion of pCK3 ‘into Azotobacter could
help the d?pt‘éss' of nitrogenase in .the minimum medium having 15 mM am-
monium acetate the nitrogen source.
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