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b 5oy A5 0 g B LUl
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A ale 5 (6 Se3ll
039348 ol dd 5 B 0L 5
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B ke ol 4 e (2004) Oes
CoHaN307) dr Dl Sy B pme I shoms 4y 42T Lo
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28 s cell 120 G 4 baelds Ll el
O3k Al A5 QU5 LS (IS gk
pde) adsl 3,5 Ky Sl Blo S Ky ek el
“o 56 (oS 5) b (oS Sl M) oS (s
a8 (545 Db W) 2T 5 (5L W) s
G 33 Ad e LS s a3 460 5 s s
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A s e gy oA e b e =il e
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Sler dilie glaw S 4 Glate cals aw s 7/99 L
e (aess T/5)  Aspergillus 6
44/4) Penicillium -, (1o ,> 44/4) Talaromyces
L35 (4,3 3/7) Cladophialophora -5 5 (125
Aspergillus b Sl 3 Laud Pl LUl
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e 35 dee jad Pl LUl 5l 5,08
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Sl baliz <8, 4 dba bl s el el
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RCS A P I PR U R P SCH B IV PO R
w ol bl Cod o i Ol SO SE G 3, can
5 (4/11) MFA 4. Talaromayces pinophilus b
PF 157- «la> Talaromayces verruculosus zob
Il s el ol LUls as sl (75/1) 2
o L8 Sl e Ml L alin Lyl 5 s b
«la> Talaromayces pinophilus b el
balar aus Pl LUy s ol s, MFA
VYl a8, 0 e hs e s bl
L;T .J\:.wl )L.:‘;.)l C,&j..w 9 )‘J\iﬂ 4&).) DL CJ}LAJ J:}}
ol 03 dalr lama oy il a Lol ol LSS
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oS | (10,55/37) wlo 144 s il ol oS
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100 bp

J5 5 1TS4 9 ITSL 551 oS &y 2 )8 sldaslaa (glaimd IDNA 1 ITS1-5.85-ITS2 b iS5 4 boga o DNA wib— 1 JSo
Mo s S 5,61
A: Aspergillus niger (PF198).B: Aspergillus tubingensis (PF 140-2). C: Talaromyces pinophilus (MFA). D: Talaromyces
pinophilus (PF174). E: Talaromyces pinophilus (1FB). F: Talaromyces pinophilus (PF 140-1). G: Talaromyces helicus
(PF136-2), H: Talaromyces helicus (PF101-1). I: Talaromyces. helicus (PF 121-2).J: Talaromyces verruculosus (PF

157-2) K: Talaromyces verruculosus (15FI11). L: Talaromyces. verruculosus (PF105 I1). M: Talaromyces funiculosus

(PF 48). N: Talaromyces rugulosus (46 FA). O: Penicillium. chrysogenum (48 FA) « P: Penicillium sizovae (PF 40-2).

NCBI (sl ol 3 iyl o 0 lond 9 Cblund o )3 Sl joled Sl (275035 o5 sl Joo ol -1 Jouor

Jowo oyl!

s il Calus o yd ol 0 ylows wlas z8 7))
AC-ITS1 olisle 8 100 MT267797 PF198 Aspergillus niger 1
TT-ITS1 S9y olol > 100 MT267798 PF140-2 Aspergillus tubingensis 2
NA-ITS1 ool 99 MT267799 MFA Talaromyces pinophilus 3
LA-ITSL olisle S 100 MT267800 PF174 Talaromyces pinophilus 4
FA-1TS1 ool 99 MT267801 1FB Talaromyces pinophilus 5
FB-ITS1 K9y ol 100 MT267802 PF140-1 Talaromyces pinophilus 6
FC-1TS1 S9y olol > 100 MT267803 PF136-2 Talaromyces helicus 7
LC-ITS1 S9y olol > 100 MT267804 PF101-1 Talaromyces helicus 8
KH-1TS1 S9y olol > 100 MT267805 PF121-2 Talaromyces helicus 9
FD-ITS1 olisle S 100 MT267806 PF157-2 Talaromyces verruculosus 10
FF-1TS1 ool 99 MT267807 15FAI Talaromyces verruculosus 11
LB-ITS1 K9y ls 100 MT267808 PF105I1 Talaromyces verruculosus 12
LD-ITS1 Mt 99 MT267822 PF48 Talaromyces funiculosus 13
EE-ITS1 Mt 100 MT267823 46FA Talaromyces rugulosus 14
SS-1TS1 Mt 100 MT267811 48FA Penicillium chrysogenum 15
PP-1TS1 Mt 99 MT267814 PF40-2 Penicillium sizovae 16
HH-1TS1 Mt 100 MT267815 PF37-1 Penicillium sizovae 17
RR-ITS1 S9y olol > 100 MT267816 PF104 Penicillium oxalicum 18
VV-ITS1 S9y olol > 100 MT267817 PF83-1 Penicillium oxalicum 19
ZZ-ITS1 S9y olol > 100 MT267818 PF81-2 Penicillium oxalicum 20
RA-ITS1 Mt 100 MT267819 PF16 Penicillium polonicum 21
JJ-ITS1 Mt 99 MT267820 PF45-2 Penicillium polonicum 22
NB-ITS1 Mt 100 MT267821 18FB Penicillium polonicum 23
AB-ITS1 K9y ol 99 MT267809 PF58-1 Penicillium chrysogenum 24
KK-1TS1 ool 99 MT267810 PF44-1 Penicillium chrysogenum 25
LL-ITS1 olisle 8 100 MT267824 48FA Penicillium aurantiovirens 26
LE-ITSL ool 100 MT267826 PF8 Cladophialophora 21

carrionii
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001 — Penicilium aurantiovrens LLATS1 (MT267824)
001 f_@ Penicillium polonicum NB-TS1 (MT267821)
mpenlrﬂlluln polonicum RAITS? (MT267819)
— Penicilium polonicum JJ-TS1 (MT267820)
=5 Cladophialophora carrionil LE-ITS1 (MT267826)
| Feﬂlcnhum chrysogenum AB-ITS1 (MT267809)
Penicilium chrysogenum SSATS1 (MT267811)
Pm.c.mum chrysogenum KKATS1 (MT267810)
0.08 [ Penicilium sizovae HHTS1 (MT267815)

L Penicilium sizovae PPATS1 (MT267614)
o o * Penicilium oxalicum VVATS1 (MT267817)
003 0.00

L&
;

.02

Penicilium oxalicum RRATS1 (T267616)
" ]—|
i Penicilium oxalicum ZZ1TS1 (MT267818)

,— A:vpelgllius nuger AC-ITS1 (MT267797)

1220 ppergilus tubingensis TT-TS1 (MT267798)

Talaromyces rugulosus EE-ITS1 (MT267823)

0.01 —— Talaromyces helicus FCITS1 (MT267803)
"T'?\ammyces helicus LC-TS1 (MT267804)

0.08

0.05 2% ataromyces helicus KHATS1 (MT267805)
00

001 ol Talaromyces pinophilus FAITS1 (MT267801)
e 0.00 ’—Calaromyces pinophilus NA-TS 1 (MT267799)
[ Talaromyces funiculosus LDATS1 (MT267822)
Talaromyces pinophilus FB-ITS1 (MT267802)
7 Talaromyces pinophilus LAATS1 (MT267800)
— Talaromyces verruculosus FF-TS1 (MT267807)
Talaromyces verruculosus FO-TS1 (MT267806)
- Talaromyces vermuculosus LBJTS1 (MT267808)

0.01

s o3liuol 135l €& )3 a5 S MEGAG 1331 05 31 *
S5 old Cundge oaidd (WS ITS1-5.85-1TS2 asl o5 j1 a3likeo! b 0w e (25,15 5 -2 JSCis
adllho 3590 (Slacylan

dola 2yl Sl bauors 3 (Jire Oliud (S S g5 (ke duglie -2 Jga
L alas &8 5 @ db Jhd Cuns

(G9s > ) O)loj alax 3,
8 5 4 3 2 1
1fg 1gh 1fg 1ef le le PF 198 1
1.17 df 1.17dg 1.17 df 1ef le le PF 140-2 2
411a 411a 411a 411a 411a 3.33a MFA 3
1.32ce 1.32 bf 1.23 cf 1.23ce 1.19de 122cd PF174 4
1fg 1gh 1fg 1ef le le 1FB 5
l4cd 1.4bd l.4hc l.4hc l4cd 1.33¢c PF 140-1 6
0.79¢g 0.62i 0.63h 0.34¢g le 0g PF 136-2 7
1.26 df 1.37 be 1.12dg 1.2ce 1.07e le PF 101-1 8
1.07 eg 1l1eh 1.04fg 0h 0g 0g PF 121-2 9
1.75b 1.59b 152b 141bc 16hc 16b PF 157-2 10
1.04fg 1.04fg 1.04fg 1.09ef 1.08e 1.09de 15FAl 11
1.3 df 1.14 dnh 1.09eg 1.23ce 1.24de le PF 105 Il 12
1.11df 1.06 fg 1fg 1ef le le PF 48 13
1.19 df 1.37 be 1.35hd 1.19ce 1le 0g 46 FA 14
1fg 1gh 1.07eg 1.53b 186 b b1.6 48 FA 15
1fg 1gh 1fg 1ef le le PF 40-2 16
1fg 1gh 1fg 1ef le le PF 37-1 17
1fg 0.94h 0.84 gh 0.83f 05f 0.51f PF 104 18
1.3 df 1.49 bc 1.5hc 1.38hd 1.12de le PF 83-1 19
1fg 1gh 1fg 1ef le le PF 81-2 20
1.25 df 1.25¢cg 1.24 cf 1.06ef 1le le PF 16 21
1.25df 1.25¢g 1fg 1ef le 0g PF 45-2 22
1fg 1gh 0.97 fg 1ef le le 18 FB 23
1.29 df 1.24cg 1.24 cf 1.23ce 1.08e 1.05de PF58-1 24
1.25 df 1.25¢cg 1.15df 1ef le 0g PF 44-1 25
1.64 bc 157b 1.52b 141bc 11le le PF 146 26
1.17 df 1.16 dg 1.16 df 1.16de 1le le PF8 27
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M Ok 5 o 4 ke e 1 i
verruculosus =6 Lwgs (p < 05/0) Ll s
(2 53 p S ke 8/23) PF 1572 4l Talaromayces
72/120) MFA 4lu> Talaromayces pinophilus b
PF 4 lu> Aspergillus tubingensis G)G ‘(J.,J 3 f;‘-;“'"
pinophilus 7,55 (= s oS e 5/20) 140-2
M5 (& 3 S e 04/20) 1FB « /.1 Talaromayces
(2 52 0 S on WD) Jlome i e oy a8
Talaromyces helicus G)G Lol C‘L b s 30
sl s bl Ad e PR 1362 4l
Lol Loos 53 ) S 4 b kB ol ol S
03 58 1o A Pl GUIS cp it el L S sl
5 Shter mli LS G dob Ol sl b
Wer 5 o e b e (1397) O
sy sl 55 (2002) ol Ses (.JT 5 (2016)

plb S oo 53 e jid SuiS Jo
(NBRI Broth)

EeC S U VO RE NUPRT IO S C{ A 1
G5 L ek o mbe b 3 gl il
Olos Sl LB Jsin) w8 aul lis ls
ol bl ples ol 4nd e O sl ST
33 balir U5 Ol OIS G 555 03508 3L
23-18 o e Lms 53 Slind odS (55 Bl
5 S p <05I0) sy ks Y s ¢S e 911
Ul o0l (2016) o, Kan 5 U1 5 (2017) ol ian
Syl (4 Slid oS o bz B s 1)
53 0 55,5 T28-514 5 2 55 5 Lo 1114-69
S SIS

(NBRI Broth) gle cuiS lasw )3 (guze Olimd (S8 Jo o5 a8l dmglio -3 Joio

© arlie by 0w gl (54 )3 )5 (ko) Jglono piundd luiie

(595 com ) Qslo gl @,
16 13 10 6 3 2

17.36 b 16.4fi 14.91j 13.67cd 13.01cd 3.74gi PF 198 1
20.50 a 20.4b 20.03a 14.03 b 12.79ef  455bc  PF140-2 2
20.72 a 16.51 fi 16.38df 13.62cd 13.53¢c 5.28a MEA 3
16.59 ¢ 1551ik  14.09jk 11.91e 6.66 m 2.84mn PpE174 4
20.04 a 19.74¢c 18.01c 8.24n 6.64mo 2.68n 1FB 5
17.02 be 17.44eh  16.94d 13.93¢ 7.26 lo 327kl pE140-1 6
11.9ij 11.89mn 11.05mn 9.75j 570 407ce  PF136-2 7
18.01b 17.97ef 16.14dh 1491a 7.24 1o 3.660i  PF101-1 8
16.26 cd 15.03jk  10.4n 9.15k 8.19 kn 397eg  PEF121-2 9
23.8a 21.57a 19.16 b 1493 a 14.83a 3.66gi  pE157-2 10
16.97 bc 16.55 fi 15.32di 14.87a 5.320 3.89fg 15 FAl 11
16.51¢ 16.11j 1417k 1167ef 4.17p 3.45il PF 105 11 12
17.63 b 17.53eh 16.64de 15.1a 1391b 324kl pF48 13
19.03 b 19.01d 16.91d 1499 a 9.32k 5.43a 46 EA 14
13.9fh 13.28Im 11.75In  6.180 4.96 op 4.65hb 48 EA 15
15.49 ce 1433kl 13.92hl  12.61ce 11.43]j 355ik  PF40-2 16
14.07 eh 13.27Im 1216 kn 10.23h 4.08p 2.89mn  pg37-1 17
16.94 bc 1556k  12.74jm 10.59gh 3.92pq 353k  PE104 18
18.06 b 17.92ef 16.23dg 13.8lc 12.22 fi 424cd  pgg3-1 19
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179D 17.79eg 10.26n 6.170
17.67 b 1754eh 12.22n 9.13 kl
13.64 th 1256 m  11.3mn 10.48 gh
12.88 hi 1207m  10.8mn  8.99m
16.91 be 15.01jk 12.71jm  10.01 hi
14.71 dg 1322 Im  12.5kl 10.55 gh
16.78 bc 13.62Im 13.61il 12.86 d
11.28 mn  10.99¢g

14.76 dg 14.52 kI

5730 43cd PF 81-2 20

6.57 n 4.69b PF 16 21
83lkm 3.14Im pF45-2 22
7.2510 4.64b 18 FB 23
9.01k 3.62hi  pgpsg-1 24
7.04 lo 2.86 mn  PE 44-1 25
8.4kl 3.729i  PF 146 26
5.60 3.58 hj PF 8 27
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g8 w5 e S| Mg LUl 5 (1395)
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LS s gl I s LS 5 a5
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Oen 5 13 IS LS Sl hlpl («5
2 st W Gl GRIE e (2019)
4 Lol 3555 5 semli SO Oles 31 L Ol
Al cols il calhe U0
Go8 b5 O sele s 1 ey 555 0k (4/44) S,
o .,\,_;Jf sl>w| 1IFB 4 la> Talaromayces pinophilus
il 5o bagldr 555 51 S oo gl
ol bl gme Ml 05) g sl Jame 3 i
A M sP ke g5 5 ol (S5 0l 5 5 p
Al s s Solis ol cde Yl 0T lode 5 4l
el 2020 O 5 h) Wi e Lalas 45 5«
(1393 U Ker 5 awloghb 52019 0, Sen

oS a5
Aoy spe LB b slai ol S

Sl aslded Lol ST s Wy OlALS
Ol 55 A D ST 5 5L A O 5
@ bl 2 (2012 ol 5 2SI AL e
W5 oUl5 Jase 4 06 2o 5= dI avslibend 05 8 L
s o3 s bl balle Ao T4 s |y pus]
GLasl b oams ol (4 Jsdx) o el bl
(2013) ook 5 oSl 5 (2004) O e 5 il
oS S A s S olal el sl
53 OBy = dl 5l s gla e lols OG5 5
Ol gio 5= dl 05 S Ll oK y5b a4 Lt ST
O IR O
s e pals Ol g pl 5 1y O ol Sldde
b (&) 5o p ke 29) Stk i
Las 43 5 PF140-2 «li> Aspergillus tubingensis G)G
S a3 My 0bygimdl ) e S Jee 90 sl
sl b g odd Wy St lage 51 i Ao s 147
3K prmer alr s Ll ol s bl
3 mle b 3 a8 Pl s el 5 5
53 (S ol 0 S alde Ll me S 05)
52-85 1)y (2011) o ,\Kes 5 slsl amgs cpl Al
s Aspergillus laz B Ly ouS| 2 f;‘-;""'
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ayla (45 5 ylad @ Iy JlaB) y989 0w 9 (395 55 5 32 255 o) oS jlade -4 Jgan

(G9s o 3) Oloj y989 umw CypS)
OB - J! ale i,
17 12 9 6 4 2 (,3‘.3) » ,a)fdl“m)
50 Yo
1/38f  1/38gh  1/38f 1/37fg  1/33e 1/3f 6/25df 8/94a PF198 1
2P2e 1/69 f 1/6 ef 0i 0g 0g 92 a 2/95 hi PF140-2 2
3/2b 2/78bc  2/1d 17e 0g 0g 2/8n 4/44 ed MFA 3
2l64c  2/6d4cd  2/58ab  2/58ab  2/56a 1/66e 4441k  2/51ij PF174 4
4l44a  41a 2177 a 2/76 a 2/62a 2/5a 4/95ik  0/21 1FB 5
2/62¢c  3/06b 2149bc  2/29b 2/22b  2/06b 7/69b  3/37gh PF140-1 6
0j 0i 0i 0i 0g 0g 5l64th  4/57d PF136-2 7
3/11b  3/07b 1/91e 1/84 d 1/8d 1/8d 3/75m  2/62ij PF101-1 8
2/5d 2[29de  1/83e 1/74ed 1/72d 1/72e 6/87c  2/24jk PF121-2 9
2026 221e 212 d 2113 ¢ 2/04c 1/94c 456k 0.8l PF157-2 10
1i 1/01 h 1h 1h 1f 0g 6/84cd 8/64a 15FAI 11
0j 0i 0i 0i 0g 0g 190 3/56 gf PF105lI 12
0j 0i 0i 0i 0g 0g altaik 177k PF48 13
1/44f  1/43gh  1/41f 1/29 g 1/27e 1/23f 5/94eg 7/02b 46FA 14
0j 0i 0i 0i 0g 0g altaik 177k 48FA 15
0j 0i 0i 0i 0g 0g 8/66 a 6/3 ¢ PF40-2 16
0j 0i 0i 0i 0g 0g 5/25hj  3/9eg PF37-1 17
0j 0i 0i 0i 0g 0g alATk 2016 jk PF104 18
0j 0i 0i 0i 0g 0g als4lk  0/741 PF83-1 19
1/26fg 1/26gh  1/26fg  1/26¢ 1/22e 0g 8/82a  3/37gh PF81-2 20
1/16gh 1h 1h 1h 1f 0g  1/23p  0/231 PF16 21
0j 0i 0i 0i 0g 0g 6/29ce 8/9a PF45-2 22
1/07gi  1/07h 1/07gh  1/02h 1f 0g 5/21hj  4/05 df 18FB 23
0j 0i 0i 0i 0g 0g 5/38hg 7/05b PF58-1 24
0j 0i 0i 0i 0g 0g 12 p 2/29 jk PF44-1 25
1i 1h 0i 0i 0g 0g 0/69p  0/231 PF146 26
1/06hi 1h 1h 1h 0g 0g 3/84Im 0/781 PF8 27
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PF83-1 « 1. Penicillium oxalicum ~,G « b .

Penicillium -6 Ul « ol S35 LG oy

eS| A g5 Gand il 55 PF83-1 4 lu oxalicum

ol s Fp claalies b aslie 5 sl oy 4

Ol )8 Colil o (i 55 208 oy Aol Laia

s o alS Sl asolS Al s S |y
5 b il s baalis SUlS anslis blg
S sls Olis oS Wiy eas 3sp clacdple W

03904 Aol A 5
© bl Oinde Ll Mg Ul
s (3L3 Db M) 46 (W5 pae) 051 s
Wy Lblg bali= 15,5 6/92 .05 Jsur) s s
OLen 5 oluly o8 Olaman L zils 0555 il
ol a5 15 (2020) s laslr 5 L (2017)
03,5 o)l 8 Slid oS o slag sl 3 1) O35

(4 = 3) O3soam il W5 LUl o 2 din g
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«lu> Talaromayces pinophilus zob sl S5
PF «lua> Talaromayces verruculosus 7% s MFA
bass 53 i Dol LUl i | Jels 15722
"S5 0Bk 5 Sl S el wle 5 il
5 PF 140-2 «lua> Aspergillus tubingensis gt sl
' ls 1IFB «la> Talaromayces pinophilus zob

Celw 120 55 baglaa byl 00 g (159,40 Sl (A5 jlaio -5 Jgaa
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Abstract

In this study, keratinase-producing bacteria were used to produce natural
fertilizer from chicken feathers. Twenty-nine soil samples were collected from
0-30 cm depth of agricultural fields and mixed with chicken feathers. After
three weeks, 31 isolates were isolated from the soils mixed with feathers, which
were able to grow on the special culture medium of Feather Meal Agar (FMA).
The isolates were transferred to a liquid medium containing feathers and their
ability to degrade the feathers was investigated. A completely randomized
design was used to examine the effect of the solution created by the degradation
of chicken feathers on lettuce growth. The experimental treatments included the
foliar application of three solutions obtained from the degradation of chicken
feathers (ghl, b1, c11), and control (distilled water). The results showed eight
isolates were able to completely decompose the feathers in seven days by
producing keratinase enzyme. The highest activity of the keratinase enzyme
(with the ability to fully degrade the feather: 8.56 U / ml) was related to that of
Bacillus methylotrophic strain ghl. Also, the maximum concentration of free
amino acid (1065 pg / ml) was observed in the growth medium of Bacillus
siamensis strain c11. The three solutions obtained from feather degradation had
a significant effect (p < 0.01) on lettuce fresh weight, lettuce dry weight, and
fresh root weight. The results showed that the lettuce fresh weight increased by
28.8%, 26.1%, and 14.1%, using Bacillus methylotrophicus (ghl), Bacillus
velezensis (b1), and Bacillus siamensis (c11) respectively, compared to the
control. In addition, the lettuce dry weight increased by 25.7%, 19.9%, and
15.2%, with the aid of ghl, b1, and c11 treatments, respectively, compared to
the control. The results showed that using keratinase-producing bacteria, feather
degradation could be increased, and the obtained product can be used as a
growth stimulant for lettuce.
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Abstract

One of the main reasons for the low yield of biofertilizers in fish ponds is the
use of insoluble mineral phosphorus sources (often tri-calcium phosphate)
during the process of isolation and evaluation of phosphorus-releasing
microorganisms. A large part of insoluble phosphorus (50 to 90%) in warm
water fish ponds is insoluble organic phosphorus. Therefore, it seems
phosphorus-releasing microorganisms isolated solely from mineral phosphorus
sources can not be effective as biofertilizers in warm water fish ponds. The aim
of this study was to isolate phosphorus-releasing bacteria from warm water fish
ponds using NBRIP medium containing organic phosphorus source (calcium
phytate) and compare their performance with bacteria derived from insoluble
mineral phosphorus source (tri-calcium phosphate) in microcosm conditions
(Erlenmeyer contains sediment: conditions similar to a fish pond). The
phosphorus release ability of isolates (33 organic isolates and 19 inorganic
isolates) was evaluated in NBRIP solid and liquid medium. The range of
soluble phosphorus in the liquid medium containing calcium phytate varied
between 57.40 - 141.93 and 108.16 - 219.49 mg/l in the medium containing
tricalcium phosphate. In the final step, evaluation of isolates in sediment
microcosm showed that three isolates from organic phosphorus source (3P,
13P, and 2P) were the best phosphorus release isolates (with 11.86, 12.53, and
28.18 mg / | respectively) and had better performance compared to isolates
from mineral phosphorus source. Molecular identification showed these isolates
belonged to priestia aryabhattai, Bacillus zanthoxyli, and Acinetobacter
johnsonii. Due to the pathogenic potential of A. johnsonii for fish and humans,
the Bacillaceae family strains can be considered candidates for use in
biofertilizers for further evaluation.

Keywords: Biofertilizer, Organic phosphorus solubilization, Sediment microcosm, Phytate,
Warm water fish
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Abstract

This study aimed to investigate the effect of Amoxicillin, Cefixime, and
Metronidazole on some biological properties such as basal respiration,
substrate-induced respiration, and bacterial abundance in uncontaminated and
heavy metal-contaminated soils. The experiment has performed with a
completely randomized factorial design with three replications. Factors include
three soil types (heavy metal contaminated mine soil, rangeland soil near mine,
and agricultural soil), seven antibiotic treatments (control, Amoxicillin,
Cefixime, and Metronidazole, each one 100 and 200 mg per kg of dry soil) and
three incubation times: short-time (zero-7 days), medium-time (15 and 30 days)
and long-time (60 and 90 days)). The results showed that in the medium time,
the application of 200 mg.kg™ of antibiotics amoxicillin in agricultural soil and
metronidazole in mine soil, resulted in the highest (8.4958) and lowest (4.4594)
logarithm of the abundance of all soil bacteria. Rangeland soil had the highest
basal respiration amount (0.1066 mg CO,. g dry soil. day™) in short-time
incubation, and agricultural soil had the lowest basal respiration amount in both
long-time (0.0144) and medium-time (0.0172). The use of 100 mg of
metronidazole per kg of rangeland soil in the short time resulted in the highest
amount of substrate-induced respiration (0.0251 mg CO,. g™ dry soil. h™*) and
the use of 100 mg of amoxicillin per kg of agricultural soil in the medium
incubation time resulted in the lowest substrate-induced respiration (0.0027). It
seems that agricultural soil showed the highest abundance of bacteria and mine
soil showed the highest amount of substrate-induced respiration. Rangeland soil
had the highest amount of basal respiration and there was no significant
difference with agricultural soil in the abundance of bacteria and mine soil in
the amount of substrate induced respiration. Mine soil showed the lowest
abundance of bacteria and agricultural soil showed the lowest amount of basal
and substrate induced respiration. The application of metronidazole resulted in
the highest amount of basal and substrate induced respiration, and the lowest
abundance of bacteria. The application of amoxicillin and Cefixime showed the
highest abundance of bacteria and the lowest amount of substrate induced
respiration, respectively. Incubation in a short time had the highest amount of
basal and substrate induced respiration. The highest abundance of bacteria and
the lowest amount of substrate induced respiration were observed in the
medium time. The long-time incubation showed the lowest abundance of
bacteria and the lowest basal respiration amount.
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Abstract

Due to the inevitable entry of cadmium into the soils and its high toxicity, it is
essential to prevent it from human food chains. Biofilm-forming plant growth-
promoting bacteria with the ability of auxin production can prevent the
transport of some heavy metals to plants. A hydroponic factorial experiment
was designed based on a randomized complete block in three replications to
investigate the effect of biofilm-forming plant growth-promoting bacterium
and tryptophan on yield and cadmium uptake in Rye. Experimental factors
include three levels of cadmium (zero, 50 and, 100 mg.L'l), two bacterial
inoculation (with or without Bacillus atrophaeus) and, tryptophan (presence in
100 mgL™ and absence). The results showed that the addition of tryptophan
and bacterial inoculation could increase the yield of rye dry matter by 19% on
average vs control. In addition, the co-applying of tryptophan with bacterial
inoculation was able to reduce 100% and 62% of the cadmium concentration in
rye aerial parts at 50 and 100 mg.L™, respectively. The use of tryptophan by
the improvement of the antioxidant system was able to reduce the amount of
malondialdehyde and hydrogen peroxide at 50 mg.L™* cadmium level up to 30
and 42%, and for 100 mg.L™" cadmium by 34 and 32%, respectively.
Therefore, it seems that with further studies, these treatments can be used to
increase the yield and reduce the Cd entry into the food chain in the Cd-
contaminated soils.
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Abstract

The application of phosphate solubilizing fungi (PSF) is a biological and eco-
friendly method to increase phosphorus availability from insoluble sources.
The aim of this study was to obtain PSFs that can be used as biological agent in
order to increase soil phosphorus and improve plant growth. Initially, 144 PSFs
isolates were isolated from the soil of corn fields (0-30 cm) in Fars,
Kermanshah, and Khorasan Razavi provinces, Iran. Among them, 27 isolates
showed the maximum solubilizing ability of tricalcium phosphate (TCP).
Based on molecular analysis, different genera were identified as Aspergillus
(7.5%), Talaromyces (44.4%), Penicillium (44.4%) and Cladophialophora
(3.7%). This is the first report of Cladophialophora as mineral phosphorus
solubilizing agent. The maximum phosphate solubilizing ability in solid media
was represented by Talaromayces pinophilus strain MFA (hallo to colony
diameter is 4.11 mm), whereas this ability was manifested by Talaromayces
verruculosus strain PF 157-2 (23.8 mg/l), Talaromayces pinophilus strain MFA
(20.7 mgfl), Aspergillus tubingensis strain PF 140-2 (20.50 mg/l) and
Talaromayces pinophilus strain FB (20.04 mg/l) in liquid media respectively.
Aspergillus tubingensis strain PF 140-2 and Talaromayces pinophilus strain
1FB showed the maximum auxin (9.2 mg/l) and siderophore

(ratio of halo zone diameter to colony diameter: 4.44 mm) production ability
respectively. The maximum amount of hydrogen cyanide (grade 4) was
produced by Penicillium oxalicum strain PF 83-1. These results confirmed that
PSF especially Talaromayces pinophilus strain MFA, Talaromayces

verruculosus strain PF 157-2, Aspergillus tubingensis strain PF 140-2 and
Talaromayces pinophilus strain 1FB can be introduced as biological agents
which could increase soil phosphorus availability and improve plant growth.

Keywords: Plant growth promotion, Phosphorus availability, Biological agents, and
Phosphate Solubilizing Fungi
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Abstract

The rhizosphere is a thin layer (1-2 mm) of soil around the plant roots that are
affected by the root exudates. The number and bacterial diversity in the
rhizosphere are affected by the plant roots. Rhizosphere bacteria (rhizobacteria)
show promoting (PGPB), deleterious, or neutral effects on plants. PGPRs
increase plant growth by direct or indirect mechanisms. Direct mechanisms
include plant hormones production (such as auxin, and gibberellin ..),
phosphorus solubility, nitrogen fixation, siderophore production, sulfur
oxidation, and ACC-deaminase production and indirect mechanisms include
antibiotics production, pathogen cell wall destroying enzymes (such as
chitinase), increasing the Induced systemic resistance ( ISR), HCN production,
creating competition with pathogens, volatile compounds production. In this
paper, the direct and indirect mechanisms and the application of PGPB on
plants and other important affecting factors are discussed. Finally, the
considerations that should be noticed in the use of PGPB and their marketing
issues are proposed.
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Abstract

The increasing accumulation of plastic waste is one of the main environmental
challenges currently facing human societies. Environmental toxicity of
nano/microplastics as newly known pollutants is a constant threat to terrestrial,
marine, and atmospheric ecosystems. Nanoplastics are well able to pass through
cell membranes and enter the cell, disrupting all vital functions of living
organisms, including humans, plants, and microorganisms. Nano/microplastics
are considered a serious global pollutant due to their resistance to
decomposition. Therefore, increasing efforts have been made to eliminate or
reduce nano/microplastics through eco-friendly technologies. Bio-enzymes have
been evaluated as efficient agents for plastic degradation. A variety of plastic-
degrading enzymes have been discovered among microbial communities.
However, naturally occurring plastic degrading enzymes are not suitable for
synthetic plastic degradation due to poor thermos-stability and low catalytic
activity. Therefore, exploration in various environments to discover new
plastic-degrading enzymes with desirable properties and functions has been
increasingly considered. In the biological approach, the decomposition of
nano/microplastics, increasing the efficiency of depolymerization, and
optimizing the activity and thermal stability of the enzymes involved, have
been investigated in various ways. Recent research efforts have made
significant progress in discovering and engineering plastic decomposing
enzymes, showing great promise for the suitable treatment for plastics
biodegradation.

Keywords: Bioremediation, Enzyme engineering, Marine and terrestrial ecosystems,
Nano/micro plastic polymers, Oxidative stresses
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