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1.1 W5 XA AL

SN R VAR i e 2 I A = S e o
(116°25' 42" ~ 116°25' 45'E, 26°14' 28" ~ 26° 14’ 33"
N), BT, FEAIR175°C, Himx
R T 383°C, HARRIR -83°C, 4 H BAHCH
1900 h, “PHAFREKIE N 1 633.6 mm, AFXRHIRIZE Lt
710 ~ 750 mm, JKIAZE% 890 mm, AHXHZSE 81%, J&
214 ~ 218 d. W HEHMIE MBS b Ay, W
R 300 ~ 400 m, RBFEHIE 0 AREE, B 25 ~ 30°,
THENTRIE SR TUA 0 FEHIMRIT Ry 25 AR ISR,
SRR R 239 m, SEEIHAR A 772 em, MRATEERE R
14750 « b JEARZAFEZAWINLL ( Rhododen—

dronmariesii ) . M ( Loropetalum chinense ) . #2355 ( Smi—
lax china ) %, FEAJZPEAEFD FEZA I (Dicranopteris
dichotoma ) FNFLT ( Miscanthus floridulus ) =5
1.2 st

RIS 3 ANt AU LB 1 >3 B8 A it B
SEFR, AU ER S 5 RARA DR HLIE (il
KTl Skeg- Bk, BAHUE A 60%, B &I
Hi6%) . AHLICHLE IR (iE T2, 25kg« ¥k,
AU 45%, ABEEI RIS 5% ) . BEHE T
BHUE (iC N T3, 5ke- tk ', APLE L 20%, &
T 2%, BES RN 3%, SRS 3%) Dk
At AR X B (18 CK), BN 3NN EE
F 201749 A, fETIHEEAAESHAGMAANT
M, SRABEFLIX AR E 12 3 20 m x 20 m 37 Hb
ME BT K AR — S AN A IR R X
BEA/INX 2 Ta] EIBE 10 mo BEAE 7 SR ER A, W
PP AN A BOR E 30 em ZE47, B 30 em f
SIHEE it AU 90 R 960 i it A KRG 7 g A o

EES TN 8115 78 3 D L W B A 12w e 4 VAN
Hg 7 R A, A Z DR AR 22 29 10 mo 4
ST i AT FT A AL JS 1 AR (2018 4F 9 A ) i#F4T +
HERE SR A, R FH Bl HLIBORE 15 78 A5 FF 3B G 44
A REALAZER 3 A 3R, SRS TR+ R R E
0 ~ 10 cm FJFCR - HEFH T 52 - e P, 1R
HERAEL 2 kg H3E . BN REBRAS TR Hi [7]— B {57
T IERE S TR A S 1N R SR A R
FE P RAR 5 2 0 e W A b AN [R) A e 19 [w)— g o7
HHER AR R 2 4y, 1 4% AT AR ]S
K%, ~80CUKAEIRAT, |0y FH T e e Ak
o AR HERAR AL WL 1,

x1 il HEEARELER

Qb Wefr HE (g em™) pH {H A (g-kg") 2 (g kg") 2 (g ke)
CK i3 0.78 £ 0.06 4.79 £ 0.04 1.05 £ 0.04 36.68 + 1.82 1.35+£0.08
gl 0.76 £ 0.15 4.93 +0.08 1.07 £ 0.05 38.50 £ 1.49 1.44 £0.11
Tk 0.73 £0.03 4.97 +0.09 1.11 £0.02 39.65 £ 1.39 1.51 +£0.04
T1 ok 0.72 £0.01 4.77 £ 0.05 1.01 £ 0.01 38.07 £ 1.17 1.43 +0.06
28573 0.71 £0.01 4.89 +0.06 1.05 £ 0.01 38.70 £ 1.00 1.45 +0.05
Tk 0.69 + 0.00 4.94 +0.10 1.08 + 0.09 39.27 £ 1.06 1.46 +0.05
T2 i3 0.72 £ 0.01 4.83 +0.07 1.04 +0.24 38.90 + 1.59 1.66 + 0.07
R 0.70 £ 0.01 4.86 + 0.04 1.17 £ 0.07 39.13 £2.07 1.66 + 0.06
Tk 0.68 +0.02 4.96 +0.03 1.29 +0.21 40.14 + 1.87 1.72 +0.03
T3 ok 0.71 £0.01 487 +0.11 1.06 + 0.01 38.94 +1.58 1.22 +0.09
R 0.69 + 0.06 5.02+0.16 1.13+0.04 39.53+2.24 1.24 + 0.08
T 0.68 +0.01 5.13+0.11 1.20 £ 0.02 39.74 £ 3.44 1.29 + 0.08
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2.1 HIEBUEYIREE B LR

SERE AR LR (AWCD ) 2 g5 -3 ik
PR TE ARG YE, RIPO R YRR IR
AE T ER EIE bR, B/ 1. 2 20 ISR T AT i A
I it A A B, A [R) 39 437 - 438 AWCD B B st 1] £
k. HE 1. 2 AT, AR AR R AR AL B
AN T b R AS R 3062 9 AWCD {8 33 28 5 BLF 3% >
R > Bk,

MIE 2 T LIE H, T1, T2 FIT3 ALEF AWCD
B2 fb BE A — 3, B3RP 7E IF 1R A 24 ho 5l
48 h PR TR, Bl A 4L REEE 24 h IS THE
M BOa s T & B R4S o R R 3R 120
h i, T1, T2 F1T3 4k B J5 A [5) 3% 47 £ 3 AWCD
B AH Lb T il A TR A BTG, 7 CK &b Y A 4
AWCD HTC i 2 fk, Forb, Jtit/s T2 A3 T 1)
+ 3 AWCD B AH et AR Al (B e v, B3
I T S E 5 AH EE R RE AT 43 BRI T 8.12%
5.50% F1 10.60%; T1 AbFER ) B3 I+
HE AWCD 1Bt At J5 A Lt A i 20 3034 T 7.28%
9.10% F1 6.34%; T3 Kb HL R ) Ly . Hsi ARk +
HE AWCD 1Bt AT J5 A EL it AR R 20 3038 i T 1.28%
1.69% 1 1.98%. Jilt)5, ANFEALH+3E AWCD A
PR IR/ NIFF R T2>T1>T3>CK .,

AWCD([OD (590 nm )]

0 24 48 72 96 120 144 168

0 24 48 72 96 120 144 168

0 24 48 72 96120 144168 | 0 24 48 72 96 120 144 168

HiE) (h)

B 1 FEBERET 4 MALIE TARRIR AL AWCD {ERERT E R 2L
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HfE) (h)

B2 MR 4 MR T ARSI AWCD {ERER BRI ZE

22 WA R R 2L

25T R A B 97 120 hF A4 B dE B 3
Bt B A ¥ Shannon 45 %, Simpson 48 £
55 Mclntosh 4§ #{. Shannon £ #f ¥ 45 %% fig 4% &
B YRR TR 0 AR AR B, R B AT &
R Z B TE Z A PEHE 82—, Shannon $5 £
f, AR T T W B T ik A 2 e 2 AR M
R, AH B, ) R A A R T A T fig
FEVEW AR, ik 2 Fron, A [a) it A 4b 3 /5 -
e A W) #f 7% Shannon 22 FF 4 45 B0AE L 3 (v 1 458
() A /N7 26 BN T2>T1ST3>CK; 78 o 3k i +
R BN T2>TIST3>CK; 72 N3 R
T2>T1>T3>CK, ] R ALf5 T2 kb3 i) -3
VIR IR e 3 M IR A s, HaZE
Bt R, AREEICAAIET 3 4347 i) 580
Shannon F & EAT B & 27 .

R2 AEMEELSETARERMALE & L imF R T EREY R

T TheRER ZREEIEHL
Wed AbER Shannon Simpson MclIntosh
i3 T1 268+0.03b  094+0.00a  533+0.07b
T2 275+0.16a  0.95+0.00a  5.51+0.40a
T3 263+004c  091+0.00a  523+0.03c
CK  2300.06d  089+0.02a  5.14=0.08d
i Tl 275+0.05b  0.94+0.02b  5.39+0.10b
T2 281£0.07a  095+0.0la  5.63+0.27a
T3 266+0.03c  092+0.0lc  530x0.0lc
CK  265+0.02d  091+00la  527+021d
T Tl 283+0.08h  095+0.00b  5.66+0.22h
T2 3.08+0.08a  0.96£0.00a  5.91£0.27a
T3 27920.00c  0.93+0.00ab  5.50£0.17¢
CK  276+0.02d  091+0.0lab 5.41=0.07d

I AR/NG F 8RR [ — Y 60 T A R Ak B 2 fE] 22 R 3,
( P<0.05 ),
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K> ZRY) > M2 > B2 > ok 595 T2 4k
B - HEGCAE W 6 Rl 5 ) A DL R Bk . Sk
M2 > Wik > 2k > ZR Y > BRI > ok 1k
A5 T3 AT A HERLA: P ik 5 1 ) FH A B0
By LRI > B > RIS > ZRY) > TR

1.2

BRUEFIH R

BRI I

24 FRS T

HMIFHREFR 120 h 1 6 SEARIRY AWCD it tr 3
1853538 ( Principal component analysis, PCA ) [22] , 15
B AC AL S - SR Yrm IR A HIBE 1 i 0015
g7, AR WA 5, AR RIUE ERMRIER KT 1
A, FRERICT 2 ARy, HP 1 R

XS KA . IR A A b BT £ 1
A A ) EE IR . AR EL S Z R Y. R
KRG, Wi, FRR SOk U5 A FH 200 /i 3
TN T2>TISTI>CK ;24 5 2 2 ok 5 R H 22 1
KNI N T3>T2>TISCK; e 26 I5 1)
IR /NI FE IR : T25T3>T1>CK, A T it
NEHG, HEAC S 3 it A Ab B A 234 A= W %) T ik Ui
FI I RE 7 B BAG0R, BR T1 A T3 4bBR 4 HE AR Wy
Xt A K AL A 0 S U R FH 2 5 60 B AR B 22 5
Ak B W E AT, AR IR R ¥ e e T
X} A

- - 2
O 2Ry &8 Bokesy E e B 258ME RRE Rk

B4 FEREAEMELELEE T 118 o KiiEM AT

T 22 TTHRR N 58.61%, 2 2 £ A 21.80%, Fit
TR FIE 80.41%. 4 Fiiti I AL HRAE 3 540l 1 1) 43
A A R i B R BE S AHDG . 5 PC B
FHICHE RIS . M2, 28,
BRIRISIERRZE, 5 PC2 JAH M R BRRIRE Y
JAACE Y, A3 M AT R )it AR AL BEAE PC i E
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SR TR A S BRI 3 Pt AT Ak 3L %) R
AR ECAT SRR, FIH SR W R A FH BB 1 034
g, HoH T RT3 AR S5 XHIRAE PCL 4k A,
T1 T3 BEESAGE, F20 T1 F T3 ZbFH5 % REAH HeAE
RHEMRIE . M. ZRY) . RIS
FZESEE, TUMT3 ZE2ZESE/N AT A T3
AL PR E AT PC2 i Ty ], T2 Ab3 B4 A A
PC2 HiEJ71m), B T2 AbFE5 T1 A1 T3 X F R R 1)
FIFH2E 7 2 THok b a8, T2 A8 T
KA G IR R FHRE 158 T T1 F1 T3 AbHE,

3 -

2 -
® CK
r A T1
m T2

& T3

—_

PC2 (21.80% )

-3 -2 -1 0 1 2
PC1 (58.61% )

B 5 FEHEIEAIEE T ERE YRR AEEMNER ST

2.5 BIERUEWIRACH DI AR 2 RE M HE A LR
AR TTAH A B

& 3 AT LLE T, A AT I - 5k
HEvs el S DI RE AR RS A0S - b M B A AR DG
A : Shannon FEE0 HIEA H B E AL, H5A
SRR B RAHDE, 5 pH (HR BEIEMX,
5SmSR A R
55 Simpson F8EAFI A K 3 i 7KF 3 Mclntosh
RS LA E . AREACK, pH (A28 &
EWEEIEAX, 5HeR S ER REIEM,
£33 AELETHEREYRINGE SIS T1EEL

4 AR K S

AHIE Shannon Simpson Meclntosh
Fox:is —0.468" 0.346 0.943™
Ep Sy &S -0.763" 0.072 0.912"
pH {4 0.479" 0.185 0.880"
R4 0.819" 0.286 0.905"
£ 0.804" 0.279 0.502"
BN 0.323 -0.217 0.037
vl 0.073 0.245 0.235

TE: * FORTE 0.05 7KV ERASCHE 2, = FIRTE 0.01 KF- LAY
PSERIETE N
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B I AH L% B G R T, o AR L
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R URR FH 28 5 2 e T TRk AL SRR . 45
AN 1 X P RE R 0 K A AT
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i 4 IR ) B 7 I P PAGH M X R e,
KA WIS RIS A i E 2R, mT L
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JEFR S HA AR Wt (HEiARITsE 45 R, A
PLICHLE G NEAE ST 25 SR A1 FHRE 1 1355

gi b, AYLEHLE SRR A A TR G R
Bz DX 2 N MR 30 A s ke 4 s o (RAR G
JIT R HIH Biolog £ AR B T H BESS F= Pt AE K ALl g
BRI RE DR, ML) E S0 A 1w S BRI Y X
A I REE S, LR R A et A
IH IR, BA—ERRRE . SRR
B TAEWEAR, six et rE X 4
R E TS, Rt b X A A SR R
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Effects of different organic fertilizer treatments on carbon source utilization of soil microbial communities of
Camellia oleifera plantation in purple soil area

FEI Yu-chong', LIU Li', CHEN Gang', ZHANG Yuan-ming’, CHEN Shi-pin', LAN Si-ren', WANG Di', CAO Guang-qiu'
(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou Fujian 350002; 2. Forestry Bureau of
Ninghua County, Fujian Province, Ninghua Fujian 365400 )

Abstract: Diversity of carbon metabolism function in microbial community is an important indicator of soil management. In
this study, soil samples from Camellia oleifera plantation at different slope positions in purple soil erosion area in Ninghua
county, Fujian province were taken as research objects. Biolog technology was used to study the carbon source utilization
capacity of soil microorganisms under three organic fertilizer treatments including natural organic material organic fertilizer
(T1), organic-inorganic compound fertilizer ( T2 ) and livestock manure organic fertilizer ( T3 ) and no fertilization
treatment ( CK ). The results are as follows: Average rate of color change of absorption value ( AWCD ) of soil at different
slope positions under T1, T2 and T3 treatments increased compared with those before fertilization, while AWCD values
of soil under CK treatments did not change significantly. The order of AWCD increase under different treatments showed
as: T2>T1>T3>CK; The order of Shannon diversity index, Simpson dominance index and McIntosh dominance index was
T2>T1>T3>CK; Under the same treatment, AWCD values, Shannon diversity index, Simpson dominance index and
Meclntosh evenness index of different slope positions presented a trend of lower slope>middle slope>upper slope. Shannon
index had extremely significant or significant negative correlation with soil bulk density and natural water content, and
extremely significant or significant positive correlation with pH value, the content of total carbon and total nitrogen. The
MclIntosh index was extremely significant or significant positively correlated with soil bulk density, natural moisture
content, pH value, the content of total carbon and total nitrogen. Amino acids were the main carbon sources used by soil
microorganisms under different fertilization treatments. Principal component analysis showed that soil microorganisms under
T1, T2 and T3 treatment had significantly different utilization of 6 types of carbon sources, compared with CK treatment. T1
and T3 treatment had similar utilization of 6 types of carbon sources; and compared with T1 and T3, the difference between
T2 treatment and their utilization of 6 types of carbon sources was mainly the utilization of carbohydrates. In conclusion, the
application of organic-inorganic compound fertilizer is most conducive to the improvement of soil microbial activity of Camellia
oleifera plantation in purple hilly area. The above conclusions can provide a basis for in depth research on the establishment
of rational fertilization system and agricultural optimization management in purple hilly area.

Key words: organic fertilizer; Camellia oleifera; purple soil; soil microorganism; carbon source utilization capacity; biolog
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