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FEE : L) 20a 7R B 50 1 N0 T 5 MR RS i KIE AR 7 6 R I H LR SR 1 4546 Biolog RN AT BR F A A=
PR RO A U A AT I 43, FF9E 4857 (CKO) BHEANIL (CK) A FABIE (N NK NP PK \NPK) I B it i & i i
AHLIL(NPKM1 il NPKM2) FIFEFFi4 H ( NPKS) 25 10 b2 - B A: Yy RRAE | 38 78 1 3000t I X - S d b o e v 45 4 5 T g
FEVERYSEI , S5 F0 . (1) TIEFRMEY . 5 CK ARFAR 1L, CKO Ab 3 i 2 4L 25 7 40T 48 T A 2L B A B0 ( P<0.05) , NPKS
AR PG P N S R IR ( P<0.05) 5 RRMAKAC AR B A A0 TR (B PK ABFEAT ) TR (% PK A1 N AR FEAN ) B0 AT r s, 1
RTE 8.14%—135.70%F 15.30%—44.78% Z [1] ; ELTA AU (5% NK AbFRAM ) W45 — 5 0 B (1 B A% ; NPKM 1 A1 NPKM2 b3 i s
Y B, R A AN T 162.20% M1 173.75% , TR BN T 34.39% H1 39.37% , BRI T 63.33% 1 488.33% 5 (2) AL HEE
.15 CKO AH ML, CK AL PR 24 1 F A [ U AN L il AL A B R (P<0.05) , 28 AR 1 28 1k 40 T RN 2T 48 3% 70k T 50 (P<
0.05) ;5 CK ALt ,NPKM1 1 NPKM2 4b 3 i 25 48 & 38 b 5 AR AR A A TR (P<0.05) , AN A AL IE AL BEFT NPKS
Ab BRI ASARTE]  NPK AR PR 2500 T H AR AL B (P<0.05) 5 (3) Sl A= B IR - A= 3% PR B NK O NPKM1 NPKM2>N |
NPK .CK>PK \NPKS>CKO NP ;CKO Zb¥f 3 > ZFEHFE 5L S NPKM1 NPKM2 F1 NK Zb 3 Shannon ( H) #6505 5 , Fo ATt i b 1
ZRRRE IR RS APEEMAEYA R EEIE, (4) B2k, R NP B4, it AU 20 4 e 300k
ARBL A RRIE A A, 20 T8 R LB 5 5% 43 =22 11 5t AR DG e | T 5% 35 e A R A B T R 5 2 AR VR A P RO M e 22, I,
FIA [t IO XS 7 08 R - - Sk W R P S A N T B S Rt A T W 3 s e R E A RIS T 3 A W v 45
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Effects of long-term fertilization on diversities of soil microbial community

structure and function in grey desert soil of Xinjiang
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Abstract; A long-term (20 years) stationary experiment was carried out in a grey desert soil field of Xinjiang to study the
effects of fertilization on soil microbial community characteristics and functional diversity. Traditional microbial cultivation
method and Biolog technique were used to analyze soil microbial community, the number of bacterial physiological groups
and microbial carbon utilization. Ten fertilization treatments were studied, i.e., abandonment ( CKO) , cultivated without

fertilization ( CK) , different chemical fertilizer treatments ( N, NK, NP, PK, and NPK), NPK and organic materials
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(NPKM1), NPK and double organic materials (NPKM2) , as well as NPK and straw ( NPKS). Results showed that, (1)
compared with CK treatment, data on the cultivable microorganisms illustrated that the numbers of bacteria, actinomycetes
and fungi in CKO treatment all increased significantly ( P< 0.05). Effects of different chemical fertilizer treatments were
different. The numbers of bacteria (except PK treatment) , and actinomycetes (except PK and N treatments) increased by
8.14—135.70% and 15.30—44.78% , respectively. The numbers of fungi ( except NK treatment) decreased by 10.00—
38.33%. The numbers of microorganisms were the highest in NPKM1 and NPKM2 treatments. The bacteria numbers of
NPKM1 and NPKM2 treatments increased by 162.20% and 173.75% , when comparing with CK treatment. The numbers of
actinomycetes increased by 34.39% and 39.37% , while the numbers of actinomycetes increased by 63.33% and 488.33%.
However, the numbers of microorganisms decreased obviously (P< 0.05), the numbers of bacteria, actinomycetes and
fungi decreased by 14.17%, 21.27% and 63.33%. (2) Studies of soil bacterial physiological groups showed that, the
amounts of Azotobacter and Nitrifier in CK treatment were higher than those of CKO treatment ( P< 0.05) , but the amounts
of Ammoniation and Cytophaga in CK treatment were lower ( P< 0.05). Effects of different chemical fertilizer treatments and
NPKS treatment were very different. Effect of NPK treatment was obviously the best ( P< 0.05). However, NPKM1 and
NPKM2 treatments could obviously improve the amount of soil bacterial physiological groups related with N transformation.
(3) Carbon utilizations of soil microbial community showed that, the order of soil microbial activities was, NK, NPKMI,
NPKM2>N, NPK, CK>PK, NPKS>CKO, NP. Soil microbial diversity indices of CKO treatment were the highest.
Compared with CK treatment, all fertilization treatments were not significantly different in Simpson index and Mclntosh
index. Shannon index in NPKM1, NPKM2 and NK treatments were the highest, other fertilizer treatments were not
significantly different from, or significantly lower than CK. Carbohydrates, Amino acids, Carboxylic acids and Amines/
amides were the main carbon resources for microbial utilization. (4) Cluster analysis indicated that carbon utilizations by
soil microbial community for different N treatments were similar ( except NP treatment ). Correlation between bacteria, fungi
and soil nutrient contents were significant, but no significant correlation relationships existed among the cultivable
microorganisms, soil bacterial physiological groups and carbon utilizations of soil microbial community. To sum up, the
effects of long-term fertilization on diversities of soil microbial community structure and function in grey desert soil of
Xinjiang were remarkable. Long-term cultivation without fertilization decreased the diversities of soil microbial community
structure and function. Different chemical fertilizer treatments had varied effects. NPK and NPKM treatments could improve

the diversities of soil microbial community structure and function.
Key Words: long-term fertilization; grey desert soil; soil microbial diversity; Biolog; Xinjiang
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(SR A ARG . it , A5 SR G G A= W35 37 i Biolog W 5 AR5 45 1 7775 , W98 A 30 5 407 7t FIE %o 8
b S W R RO | A4 718 T SR U b o B A MU | A ) DR | R A R G R R R A
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1 #MRERFE

1.1 {10

AR 00 B SRS T [ 5K AR g 5 ARk 25 T B AN RR A S 56 0 (N1 43°95726" K .
87°46'45") . ZIRI 7 T HiiE & A F T LI 22 km BB A Bl 22 b e 7 X L2 AR . B 4 R
NE 75 Mk i A B AR A L I 3 5 3 T A R BE 680—920 m, AF B 5—T7°C, AERE /K i1 180—250
mm , 4F7% K i 1600—2200 mm , 4E¥ H BEATEL 2594 h, ToFE 156 d, )@ T 22 TR fe . ol R e
PUZE 8 AR VTR) , JE R+ 28 P B IR B | FE U SRR B X BT LRI AR i ) A S SR
ForEaEILEL,

F1 REITRPERLERSSE

Table 1 Nutrient contents of grey desert soil under the Long-term fertilization

b AL £ X0 AR AR AR
Treatmonts oM/ Total N/ Total P/ Avail. N/ Avail. P/ Avail. K/
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
CKO 14.57 0.86 0.85 66.81 12.19 370.76
CK 13.21 0.62 0.57 11.46 112 190.99
N 13.36 0.57 0.60 42.00 1.29 176.34
NK 15.47 0.54 0.68 45.82 2.52 294.90
NP 15.11 0.69 0.76 49.64 9.67 115.79
PK 14.71 0.60 0.81 26.73 19.02 179.12
NPK 15.26 0.81 0.85 34.37 13.44 494.81
NPKMI1 27.29 1.66 0.84 91.64 37.00 641.28
NPKM2 38.50 1.39 111 133.65 97.64 1021.29
NPKS 13.34 0.39 0.64 45.82 8.51 179.12

CKO : ANHFENEAL abandonment ; CK . #FE ARt AL cultivated without fertilization ; N ; #Jifi L I only nitrogen fertilizer; NK ; Jifi % #f i nitrogen and
potassium fertilizer; NP . jifi & # HE! nitrogen and phosphate fertilizer; PK ; jifi B # il phosphate and potassium fertilizer; NPK ; Jiti 0 B 41 A nitrogen,
phosphate and potassium fertilizer; NPKM 1 ; Jiti U841 + 3 £ 45 HLAE NPK and organic materials ; NPKM2 ; Jiti 2 B4 + 4% 547 HLAE NPK and double organic
materials ; NPKS . jifi Z B 41 + #5114 | NPK and straw

1.2 5Tt

ATRESE WA B EHIERGRES (20a) RSB LI 10 N AEHE (1) ABHE, AHAE (#85%, CKO) 5 (2) #HE, A~
JEAE (CK) 5 (3) B &AL (N) ; (4) MER AL (NK) 5 (5) iE A BEAC (NP) 5 (6) i8I ( PK) 5 (7) il ZU B A AC
(NPK) ; (8) i A B+ f A AL (NPKM1 ) 5 (9) Jiti ZUBE ST + 3 = A HLIE (NPKM2) |, BDZL 85 B0 F0A HLAE
FRREY R H RALBRA) 1.5 6% (10) i ZUBE 0 +F5 #1146 [ (NPKS) . B4EJifi N 242 kg/hm® | P,0; 138 kg/hm* K,0
60 kg/hm* il AEET 60% Ak 24 RUE K 100% 1k 24 BRAE A HLAEVEJLAE , 7655 Fhan 25 S 40 Hh 3%, VR B0 5 4%
Tl ol 4% 40% M Ak FEAVEIBAE A it 20 Ak B A% i 260 B M RD s A AILAE S =28 i A AILAE e A >4 30000
kg/hm? , BRAERKZE—UitE A B, FEFFIA O Y e R A A 1 3030 iAs 5 00 FOR-4& /N2 -
TEETE,
1.3 FF bR A B e J5 vk
1.3.1 FEAREE

2010 4F 9 A RAELL L 10 AN 4, SR 5 SR BEVUREZ 0—20 om H3EFE S A T4 3 IRE
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2o F R RR A IS 4CRAE , - T E M0 ORI Biolog i UERI NN AE
1.3.2 et i e

K M BTGRP G TR EOL T . 0GR P A R 28 P VR B 5 0 3k | IO v R FH Bl R 1 v [ — 5 8%
FRAE (B 300 mL 5 FREHIN 3% FHAKTREY 1 mL) , ELRR A PDA 35575 (5 100 mL 855300 195555 R WK
0.3 mL) . A=Wy A: BETARE AL R FHR BRI B 35 1 (MPN ¥5) THEI, S50 1) Az 181 008 R AR BRI 20 DL G 2608
FRBE 7 Y R o3 i AR PR A itk 5 3 | S Th A0 TR FH 8 1 R AR B 5 5, A Ak 20 7 A R B 95 (P 7
B AR AT A AR ER A 30 SR T LA 22 IV A 40 BT A RS0 gl v DA S R A A TR AR )
1.3.3 - S W RE T DA R I

KJH Biolog ECO CPARTEIEF T o BRI 10 g 5 £ A 100 mL T 4 FR AR 7K (0.85% ) #8411
A2 SR R IR R R R 1077, B 150 pL R R AN 2 AR BRI B — AL 25 C fHIR 5 5%, MR 24 h
3 BITE 590 nm P, SR 7 do B 120 h PR B AT AT
1.3.4 Hdlaib P 5 orHr

AL P I R OGBS HI B (A8 AL R (AWCD ) FH i - i AR s e A 2R F

AWCD= Y (C,-R,)/n

K, CoR A A B FEEEAL I WOGIE, R X BREL B IROGAE , n S 85 55 FEFLEL, Biolog Eco # n fHW 31, R H]
Simpson ,Shannon-Wiener fil McIntosh 3 MEEOK FAE I GUE Y REE DhREZ AHEME . Hob Simpson F840( D) H
TPAR B f F WLAP A3 Shannon-Wiener $8 50 (H) F T PFAG PP ) 3 B, Melntosh $8%0( U) F T VFAR

Simpson TEEL(D) D= 1- z pi2
Shannon-Wiener 84X ( H) H=- 2 p;(Inp,)
Mclntosh 8% (U) U= Z n;

2, p, WA @ FLIAAR S OB 5 A7 B A GO AR AR WO LB AT LB (C-R,) /7 D, (Ci=R,) sn, WA i
LB BOLIE(C,-R,) o

BAE R A DPS v9.50 RARPF AT - EIWOEE (AWCD ) | ZAEPERR B, o 708 (PCA) FIKESG 97 2253
BraE TAE,

2 ERE5S

2.1 KIHAEXT I A+ AR MRV 2548 Z AR PR RS R

iAW e A R G A R A3, HL AR b il AUR S e - 398 R RIA S A9 AR N 2 AT DL
15 CK ARFA L, CKO AhBRAR R P i, AR HE b L ( PK BRAT) (NPKM1T Al NPKM2 Ak BT A 4
STEA TR B B | S [ AR B A B R LE 8. 149%—135.70% 2 6], NPKM1 1 NPKM2 43 5134 T 162.20% Fi
173. 75% ; PK 11 NPKS Ab P, 4398 v 40 5 450 0 43 50k 20 T 15.22% 1 14.17% , MWFEHPiRnl LIE H, CKO 4b#
4k 2 R AR e, BV AE R D TR BB  AS R AR BRI, G AR IE ( Bk PK AN A BEAR ) 2 FEAH
Lt CK AL BRI T + 3 ek B, B IRTE 15.30%—44.78% 2 1] ; NPKM1 F1 NPKM2 &b B2k B 8o 2y
RGN T 34.39%F1 39.37% ; NPKS Kb 4 5 2 s 45t Wsi /> 1 21.27% ., FLRRE G CKO Ah AR X 4, B
YEFIIEAL 5 (B NPKM2 A1) I IE A ; 5 CK AR LG, AR RIAE AR AR B (B NK AZbBEAT ) BB $e 247 — 2 I R
FAAR , FEFA IR 7E 10.00%—38.33% 22 ] ; NPKM1 Al NPKM2 4b 34 -+ 5 BC R B S 590, 20 3088 I 17 63.33% il
488.33% ,{H NPKS &b 3 i) 1 58 B B 5B WA, 98l T 63.33%

20 TR A B A A A7 - SRR R R S 1T 7 P R IR R A BCR A , AE B R A AE— R
St - S A R DR LA R R ) MBI FE 45 S (35 2) T LA A 300 52 137 AS [+ it A A L s ol 1 1 345
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SRS , vl | - v A P DR AR & R AR AR, CK A3 A A T RPN AE b A R B = T CKO Ak
PR S A TR AR 2 2R 53 i o AR IR T CKO A3 R it A AR B A - 18 b, 5 CK AH L, NPK AbFRZ b 40
A A A 20 T AT 24 250 it T RS g, A AN 1 395.33% ,141.25% F11 184.09% ; NPKM1 #l NPKM2 4k
AT b 5 R R A R AR R RO, F AR B 2 0B IN T 409% F1 10.71% , 2 AL A A 43 51138
T 552.34%F1 1014.02% , WS AL 40 T 43 S0 T 437.50% F1 105.00% , 15 585 25 A0 AR G 10 2T 4k 25 50 TR 8
5, NPKM1 30T 342.61%, 1fii NPKM2 AbBRET 4 28 43 fiff 1 550t RO BRAIR T 13.92% ; NPKS Ab B 2 A6 41 7 F1IE
B AL A0 R BRI T 198.13% 1 70.00% , F A- W1 0 AT 4 28 70 idk R B8R IR T 94.29% 1 53.41%

R2 KEMGAEN&E L T EREMBE AN SRR

Table 2 Effect of the Long-term fertilization on microbial community diversity of grey desert soil

e éﬁii ﬁﬂl?i« EET BEAGENE] ’%1&@1% ﬂZﬁF‘Jﬂ:éﬂi% SRR
Treatments Bacteria / Actinomycete/ Fungi / Azotobacter/  Ammoniation/ Nitrifier / Cytophaga /
(x10°cfu/g) (x10°cfu/g) (x10*cfu/g) (x10%cfu/g) (x10%cfu/g) (x10% cfu/g)  (x10° cfu/g)
CKO 4.75+0.40d 11.05+0.76a 3.08+0.12b 0.32+0.06e 7.65+0.49h 0.42+0.03g 16.07+0.15b
CK 3.81+0.62de 5.36+0.36d 0.60+0.21cde  1.40+0.91c 1.07+0.10f 0.80+0.03f 3.52+0.05d
N 4.12+0.20de 3.94+0.55¢ 0.42+0.03de 0.07+0.02f 1.72+0.07ef 2.34+0.08b 1.55+0.08e
NK 6.98+0.30¢ 6.18+0.38cd  0.80+0.15¢cd 1.52+0.07¢ 7.39+0.42b 0.71+0.05f 27.07+1.03a
NP 8.98+0.39b 7.76+0.53b 0.37+0.05e 0.26+0.07ef 7.31+0.17b 0.88+0.04f 1.31+£0.06e
PK 3.23+0.56¢ 5.32+0.92d 0.54+0.37de 2.77£0.75a 2.11£0.12¢ 0.82+0.07f 1.24+0.08e
NPK 6.41+0.80¢ 7.43+£0.07b 0.54+0.29de 0.76+0.16d 5.30+0.41c¢ 1.93+0.08¢ 10.00+0.10¢
NPKM1 9.99+0.21ab 7.20+0.62bc  0.98+0.30c 1.96+0.54b 6.98+0.53b 4.30+0.10a 15.58+0.36b
NPKM2 10.43+0.65a 7.47+0.61b 3.53+0.89a 1.55+0.05¢ 11.92+0.32a 1.64+0.06d 3.03+0.08d
NPKS 3.27+0.74¢ 4.22+0.55¢ 0.22+0.08¢ 0.08+0.01f 3.19+0.06d 1.36+0.02¢ 1.64+0.05¢

T2 [ (AN R 038R 25 55 W KT 5 /NS TR 5% B E KT 5 CKO: ABHERAL ; CK. IHEATEAL ;N . i 20U ; NK il ZUHR AL ; NP
it UL s PK . BRI AC ; NPK . it ZUBEE0AC ; NPKM1 it Z B0+ H B A HUAL ; NPKM2 . Jit Z B 40+ 34 54 HLAL ; NPKS . it ZUB 80 + A5 FF 18 H

2.2 I AE T A 4 1 S W TR T RE R PE IR R )
221 CPHEEARE R

SERBE AL EE (AWCD ) J& R AF T3 PR G S P U5 R 55 B2 A H8 A, AWCD (BRI, 28 B X B
VR P o R i S A Qg MR e Y AL 1 T AR Y AS [ it A Ak B 3R (Y AWCD i Bl 75 i ] £ 2
KM, 7EREFR 0—24 h PIAN[E Zb 4388 AWCD (EASFEASE S, 24—72 h P D) S8 H Bk 398 < (g 3

—e— CKO0 —a—CK —a—N —%—NK —— NP
—eo—PK —+—NPK —&8— NPKMI —— NPKM2 —— NPKS

SEHBIGALE AWCD

Average well color development

0 24 48 72 96 120 144 168
Fif ] Time/h
E1 KEEETETEHmeaTex
Fig.1 AWCD of the Long-term fertilization soil

CKO : ANHFENE AT abandonment ; CK; #fVE N AL cultivated without fertilization ; N : #LJifi &I only nitrogen fertilizer; NK ; jifi &£ i nitrogen and
potassium fertilizer; NP . Jifi Z B I nitrogen and phosphate fertilizer; PK ; jifi #§#7 fiL phosphate and potassium fertilizer; NPK . Jifi Z 27 A nitrogen,
phosphate and potassium fertilizer; NPKM1 . it ZB§47 + & 4 HLAL NPK and organic materials; NPKM2 . Jifi Z( 8547 + 34 & 45 ML NPK and double
organic materials; NPKS it Z B # + 5 FF £ [ NPK and straw
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T T A 2 AR B I  EIG R 10 72 h J5  ZERG SR AT ] Y, AWCD {8 Rifi 35 557 B[] 9 4 38 8 T 2248
M FEAL TR 2 10 96 h KFH ,AWCD {HAE 0.69—1.14 2 [6] ,AWCD {H &P N NK> NPKM1 ,NPKM2>N>CK>
NPK>NPKS>PK>CKO>NP | NK #b 35 5 | i M fe o, NP Ab B AR AIG
222 ZHAERREUT

FREAS [F) b B A U R FHAG O, 2555 25 R ARk e 35 RO B TR0 E , HOR R B2 (8] A4 38473 T2 1Y
96 h 1) AWCD {E#1T HIEHAE YRR A ZFEPER 530 (6 3) . INRHATLIA | Simpson 035 B2 5 B bR 2
T Ah A A #1125 S 4 AN W] &, Shannon = & 48 8045 A B W A — 5 1Y 25 7, Hirh NK | NPKM1 Al
NPKM2 ZbHE(F) Shannon #5405 F CKO; HANKNHEIE T CKO,{H CK N Fl NPK 4bH 5 CKO 25 5# A 35 NP
PK FI NPKS 4b P Shannon 5§ #45{, M E R & LIE H, Mclntosh 3%4] B 48 %0 % B4 CKO>NP >NK |
NPKM1 NPKM2 NPK NPKS PK>N>CK,CKO &b ¥ 5 HAth b ¥ 7] 22 53 i 2 ( P<0. 05)

£3 KEEERERT TIEREMEEIRE SRR

Table 3 Diversity indices of grey desert soil microbial communities for Long-term fertilization

b SR (R AR (URZDE FEERK W) R AL
Treatments AWCD Simpson( D) Shannon( H) Meclntosh( U)
CKO 0.69+0.23de 0.99+0.02a 3.02+0.04ab 0.98+0.05a
CK 0.99+0.05ab 0.97+0.00b 2.99+0.05ab 0.92+0.00b
N 1.01+0.09ab 0.97+0.00b 2.98+0.02ab 0.92+0.00b
NK 1.14+0.06a 0.98+0.00b 3.08+0.09a 0.93+0.01b
NP 0.52+0.05e 0.98+0.01b 2.73+0.14d 0.95+0.03ab
PK 0.73+0.28cde 0.97+0.00b 2.84£0.13cd 0.93+0.02b
NPK 0.94+0.18abe 0.98+0.00b 3.00+0.07ab 0.93+0.01b
NPKM1 1.06+0.06a 0.98+0.00b 3.07+0.04a 0.93+0.01b
NPKM2 1.06+0.01a 0.98+0.00b 3.09+0.04a 0.93+0.01b
NPKS 0.80+0.15bed 0.97+0.01b 2.91+0.04bc 0.93+0.02b

B FIB A R PR s 22 57 0 B MK 3 /NG 78R 5% 37K 5 CKO: AHHEREAE ; CK . BFEASHEAL ; N . 276 U0 ; NK . Jiti Z 4 I ; NP .
it ZURE AL 5 PK M B 0 I s NPK . il 80 W 20 AL s NPROMIL - it 0B+ 8 HLAE s NPRM2 . Jifi S0 41+ 189 27 AL ; NPKS . il S 20 + 5 A48

223 FERSIHT
FIHREFE 96h 1) AWCD B, X it A = 38 A 0 R0 FH SR — i YR AR P 28 A T 2 B o020, () s 4 BRURR IR AL
KT 1A E R B RFHEAR K 7 22 5Tk R, ASHIF 78 4%

BB 7 ARG, Bt sk ik 95.82%, Hrpis—3 IE‘?O :I(\:JIIEK :—EPKMl rEEKMZ :EiKS

WA (PCL) BYRREAR g 13.00, )7 25 BT Ry 42.24% ;€ :

A (PC2) AR IEAR Yy 4.56, 77 £ o0 RN 2 H-

14. 69% ;55 = F 4N (PC3) (AHAEAR J 3.82, &5k & & P 2 + HE

TN 12.34% . Hidx 4—7 F R FREINT 10% §“’ SUmnTT g lg et 5 67 8 00
HEIOT 2% TR S FS R BT s PCT A PC2 ] -

AT A W BEVE T RE Z RR M 43 M. 3 43 43 B 6 A
(B 2) AT i AE b # A U5 A FHAE PC A 122 5 0 3%
£ PC1 % |, CK N NK NPK NPKM1 FI NPKM2 &b ¥
SMAEAEIETTIA] b, CKO NP . PK Fl1 NPKS 4k B 4345 1E 11

-8
F—F S PCI1 (42.24%)

B2 KEERELEMEMBEEEIN T AN

Fig.2 Principal component analysis of soil microbial

community

J7 1) b E PC2 %l |-, CKO,CK N NK F1 NP &b B34
TEIE 7 [0 |, NPKM1 . NPKM2  NPK  NPKS A1 PK #b ¥
AR T ) b

WIhEZE A PR S e 3 10 S5 ik D R A A G R 4
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Table 4 Correlation analysis of different carbon source utilization with PC1 and PC2 ( | r| > 0.6)

IRZEEY Carbon source % —F R4 PCI £ ERNG PC2
BHJE Carbohydrates N-Z Pk F-D-H % N-Acetyl-D-Glucosamine 0.93 -0.01
D-£F 4 —fjii D-Cellobiose 0.91 0.07
D-AHK¥ D-Xylose 0.87 -0.24
D-H #& ¢ D-Mannitol 0.87 -0.18
B-H % D4 B-Methyl-D-Glucoside 0.81 -0.01
ZFEEMR Amino acids L-AFE P R L-Phenylalanine 0.73 -0.01
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L-75% % 1-Threonine 0.61 0.45
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FRMRZE Carboxylic acids AR Ttaconic Acid 0.88 -0.08
2-F2 IR 2-Hydroxy Benzoic Acid 0.68 0.12
4-F2ZFEH R 4-Hydroxy Benzoic Acid 0.42 0.67
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y-#3 TR y-Hydroxybutyric Acid 0.76 -0.22
D-2EF BN S D-Galactonic Acid y-Lactone 0.82 0.07
RAWZE Polymers it 80 Tween 80 0.65 0.49
2K Amines/amides KRN Phenylethyl-amine 0.63 0.66
JE % Putrescine 0.81 -0.43
HiAthZ& Miscellaneous - 1-BEREL 0.65 -0.37
D,L-a-H 7 D, L-a-Glycerol 0.77 0.04
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