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Abstract Thediversiy of phospholipid faty acid (PLFA) bimatkerswas analyzed o investigate them icrobial subcanmunity in pigsty litter The litter
was treated with Luodong enzymes (Bacillus subtilis provided by Fujian Luodong B io bgy Technobgy Ca Ltd) for Imont, 6monts and 24 months
The resulis showed thatPLFA bim arker distrbutionswere significantly different an ong the three different treaim ents and i d ifferent layers (2Q 40 6Q
80 an depth) of the liter n the nonpo lluting pigsty Sane PLFA bian atk ers were distributed i all layers of the litler systan afier all tream ents which
iscalld canplete distrbuton. Hovever sane PLFA bimarkers were only distrbuted in Imited layers of the litter sysiem, called ncanplete
dstrbution. The distrbution of ndividual PLFA bim arkerswas also ran atkably different n the liter hyers i each treamentmonth For example the
bimarker i17: 0 30H was distrbuted in the upper layers but only minmally present in the 80 an hyer after 1 month of treatment whik it showed
canp lete distrbution i the 6 and 24 month treaments In the cluster analysis when the mahalanobis d stance was 56. 62  the PLFA biomarkers i the
litter systen of pigsty were grouped into three m icrobial subcanmunities naned mitial] transitional and stable subcanmunities Analysis of the
chamacteristics of each subcomm unity shoved that the nitial subcommunity with 12 70 euclidean dstnce and transitional subcommunity w ih 71. 10
euclidean distance could be divided into wo groups containing different PLFA bim arkers hovever the stable subcanmunity could be dvided nto three
groupswhen the euclidean distance was 22 22.
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Table 2 Characterstics of PLFA bim arkers for the microbial nitial subcanmunity i the litler systen of pigsty

E cology index of PLFA bimarkers

Type PLFA b im arkers Freq I otal convent SMPSON HANNON e M cIntosh
(J) H) Pielou (Dmec)
12 00 2 8297 00 0 48 0. 97 Q 97 Q0 97 028
i3 0 3 21544 00 Q 66 1. 57 099 157 042
il6 0 3 15211 00 Q 66 1. 56 099 156 042
17 00 2 6861 00 Q4 0. 97 097 Q97 028
il7 1w9C 2 8057 00 Q4 0. 97 097 Q97 028
G II IMe 18 1 w7C 2 47793 00 Q 50 0. 99 099 0 99 02
PP 1erc 3 56423 00 0 66 1. 56 0 98 1 56 00
cyl9 0 w8C 3 29612 00 Q 67 1. 58 L 00 158 042
20 00 3 16147 00 Q0 63 . 51 095 1 51 0 40
total value 209945 00 52 11. 68 8 81 11 68 321
average valie 23327 22 Q 58 1. 30 098 130 0 36
14 00 4 17368 00 Q7n 1. 92 0 96 191 08
al5: 0 4 18830 00 Q73 1. 93 097 193 08
16 00 4 476648 00 Q7n 1. 91 095 191 047
cyl? O 4 31004 00 Q7n 1. 89 094 189 047
I il7 030H 4 519016 00 0 1. 62 0 81 162 0 40
18 00 4 68084 00 Q0 ® 1. 83 091 183 045
Group Il
il8 0 4 123760 00 Q0 66 1. 70 Q0 85 170 04
18 1 @w9C 4 577590 00 Q7 1. 89 Q0 95 1 89 0 47
18 3w6C(6 9 12) 4 49479 00 Q0 67 1. 75 Q0 87 175 04
otal value 1881779 00 6 27 16. 44 8 21 16 43 4 06
average valie 209086 56 Q 70 1. 83 0 91 183 Q45
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subcanmunity in the liter systan of pigsty 21851 88 SI_IANNON(H) L 17



2314 29
3
Tablk 3 Chanacterstics of PLFA bim arkers for them icrobial transitional subcanmunity i the litler systen of p igsty
E cology index of PLFA bimarkers
Type Freq T otal convent SMPSON HANNON M cIntosh
PLFA bim atkers . BRILLOU N
(J) (H) P ielou (Dmc)
14 00 4 16329 00 Q 70 1. 84 0 92 1 84 Q 46
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il 0 4 48174 00 Q0 66 1. 70 Q 85 170 04
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il6 0 4 69758 0 a7 1. 88 0 94 1 88 Q0 47
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18 109C 4 290787 (0 Q0 67 1. 80 0 90 180 043
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otal value 1137080 00 10 19 26. 87 14 40 26 86 6 5
average value 75805 33 0 68 1. 79 Q0 96 179 o4
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Fig 6  Cluster of PLFA bimarkers for the microbial stable
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Table4 Characterstics of PLFA biomarkers for the microbal stable subcanmunity in the liter systen of pigsty
Ecology index of PLFA bimarkers
Type PLFA b im arkers Freq T otal convent SMPSON HANNON BRLLOU N M cIntosh
(J) (H) P ielou (Dmc)
12 030H 3 3377 00 0 1. 53 0 96 153 0 41
14 00 4 23456 00 0 49 1. 38 0 69 1 38 029
al5: 0 4 100823 00 (IER7) 1. 50 075 1 49 03
i13 0 4 81562 00 06 1. 69 0 84 1 69 039
i13 030H 3 9464 00 06 1. 48 093 1 48 039
16 00 4 285823 Q3 1. 50 075 1 50 033
I al6: 0 2 2231 00 0 46 0. 94 0 94 0 94 027
Groupl 16 105C 3 12331 00 033 1. 29 0 81 129 03
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18 109C 4 257193 00 0 33 1. 47 073 1 47 03
otal vale 908602 00 6 27 16. 04 953 16 03 37
average valie 75716 83 00 02 1. 34 079 1 34 03
i14 0 4 13712 00 0 & 1. 63 0 82 163 037
il6 0 4 66618 00 07 1. 97 0 99 197 0 49
17 00 4 16642 00 0 & 1. 62 0 81 1 62 037
al7: 0 4 54440 00 07 1. 97 0 98 197 0 49
I olZ20 4 14413 00 Q 66 1. 78 0 89 178 04
Group Il il7% 0 4 39425 00 07 1. 96 0 98 1 96 0 49
18 00 4 63328 00 06 1. 74 0 87 1 74 0 41
cylQ 0w 8C 4 22552 00 Q71 1. 89 095 1 89 0 47
otal valie 291130 00 34 14. 56 729 14 56 351
average valie 36391 25 06 1. 82 0 91 1 82 04
13 030H 3 7709 00 06 1. 54 0 97 1 54 0 41
1M el6: O 3 21889 00 0 6 1. 58 0 99 1 58 04
m 16 030H 3 12805 00 0 %9 1. 38 0 87 1 38 0 36
1M el7: 0 3 4107 00 0 6 1. 57 0 99 157 04
G roup III
IMe 18 0 3 24659 00 0 %9 1. 41 0 89 1 41 0 36
otal valie 71169 00 315 7. 48 4 171 7 48 L 97
average valie 23723 00 105 2.49 L 57 2 49 0 6
4 D iscussbn ’
( ) PLFA
Klmer (1998) Stegera (2003) ,

Ci~Cyp 40
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