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RE DR 5 308 3 53 A1 358 5% 73 B A2 MR 22 T IR AE DG 1, 45 & 2 i a0 W VR 28 e i S5 g ik 7 vk,
PRI B M 25 X 33 B 0 1) 5 AR R R 7, RS AN A B X 38 92 0 EAT VAN, B 7 A STNAS R 4% X 4% [ & 2
i fEFR A —E R T
1 MRIEREE
1.1 HIERESATE

MR D NAS [ A X 5340, T-2016 4F 11— 12 H S 2 7 JEE (MT) A FF(SQ) 5 (GD) VAN ZE (NY)
22 (PA) TEF5 (XXO S5 AR 12 ANF ], 1 M 25 meb (%) o Rl 2 55 A0 it A 3 S 000, R SR AR I 1
F 8 2% 7 A 5 Y 2 . 0~20 cm . 20~40 cm 2 T8, BN TR A S s BUREE 20 SR 4R 3 A R R T i
AR IR (R R e B A S I W3R 1), IR & — 300 AT T e IR AR e, — 5 B T
4 “CUKFE R ARATH 100 38 nT i A HLBR (RO T35 1 IR AE W 4R AR

A1 TR %K% BB E A AR AR

PREZT HRIX W /m + g AR 2 i JEAR S
JHE M FEE(MTD B AL A kA 831 e 2 it R B A R
JHE M P L OMT2) B AL A P by 840 B 2 it R A R
FFFE S Z (SQ1) AT D2 680 KRG L e 2% [l 4 At HE Bt Ak AR
HIFley% 2 (SQ2) B AT 2R Rl A 870 yG 2 E' s R T i ANHfIE
IHEAAE 2 (NY D LR | =R a4 1830 B i ATt e Bk b A AR
NG RIAEL(NY2) LR | IR e 14 1758 AR = it KR A HLIE (3%
WLV AI(PAD  BVER R Rh A GRS =k 1195 e = it PR 2 B U I R
W2 VLV (PA2)  BSTG R KRl ARG AIAE ™ kaly - 1258 B & it PR 2 B R P L AR
FiFBA 2 (XX BV R R R AR 2 kil 1233 pig P Jiti A HLIE G i) A4k e
FE R FH(GDD Brg m A A ALty 1236 B & I AR R B AR
TUE & 5 81(GD2) B r R A AR e Ay 1250 IR & ANJita e
BE = FH(GD3) Borh S I e R A R GRS Pl 1244 T i A A BIA H

1.2 LEFSIERNE S E

pH K H 7K IR $&- B AL 12200 52 , FH B 122 # & (Cation exchange capacity , CEC) K FH £ R 28 ik 52
A ML (Qrganic matter, OM) K FH B iR 8 48,10 10 72 , 42 %( (Total nitrogen, TND K H &L [ 72 , 421 (To-
tal phosphorus , TP) ¥ FH fiit B2 - 155 S ER VH & -4H B T bb 030 72 , 424 (Total potassium, TK) >R H B B2 - 51 SR
W - KIS G BRI % L R . ( Alkaline hydrolysis nitrogen , AN) SR 3 BN eyl 52 , 20 & (NHL-N) Al
filf A (NOs-ND SR H &AL B -8 40 0 A6 6 BE V0 2 , A %4 (Available phosphorus , AP) K F 35 B2 J8 10 405
FE-EHER BT L BRI 52 , T AUET (Available potassium , AK) K H R EHR BE- K53 Y66 FEVE I 2 , n i A L
T (Dissolved organic carbon, DOC) K A HLEK 73 143 & 5 7T ¥ V£ A H1L % (Dissolved organic nitrogen, DON)
SR FH M I D R A 84k - SR A1 43 D6 BEVE N 7E

IR AE W) =k (Soil microbial biomass carbon, SMBC) >R F & 1/7 22 7% - B 4% BR £ A AL vl o , I8 AE
)£ % (Soil microbial biomass nitrogen, SMBND ¥ H & 417 B 75 - 91 [ 8 BUE M o2 , 38 A= ) = 19 (Soil mi-
crobial biomass phosphorus, SMBP) 3K FH & i B 28 -FHEA Hi bl vkl e o 1= 38 IR % % B2 45 ( Acid phosphatase)
KPR R AN b 0200 i, LTS 1 DL 24 h )5 1.0 g 1 088 H I 0 1 2 5 B3R s IR (Urease) K FH e L
3N E , HAETERL 24 h 5 1.0 g T8 A8 A B (NH-N) 2 70 3038 0K ; AL B (Invertase) K 3, 5- 1
FOK R Lk e, g PELL 24 h J5 1.0 ¢ TR A = e 200R .
1.3 #IEALIE

K H Excel 2010 2L FREHE , 358558 73 Z A1AH 9C 73 A« 32 17 70 B 5 2543 i 32 78 IBM L SPSS Statistics 20
kAT .
2 FERG55H

2.1 FMAEZFEXLIEBICMER
ANFZR X 857 7 B AR BE 2 IR BRI A WD  RBU R B JZ>0~20 em +/2>20~40 em /=
(R2). LHEpHEFREHEAS ih , ARAES Kb a7 pHH<4, L3P HIRL . LI E T30 HE
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(CEC) AN AT A MU S A 20 TR L B[R] — 2 X (AR RS , AN R 25 X 2 ] AR A R AR — 3
B LI 22 (NG L T 5 8 1 (0~20 cm )2 : CEC>20 cmol“/kg, A ML E>60 g/kg, 4 & E>2.0 g/kg, Bl & &>
180 mg/kg, &=l E>1.2 g/kg) , JHE 51 € A1 FFHK (0~20 cm 12 : CEC<16 cmol kg, A WL &<25.0 g/kg, 4=
RE<1.5 g/kg, BfF R <120 mg/kg, &M 8<0.7 g/kg) ,20~40 cm + /2 AR5 0~20 cm )25,

k2 IEPAMR

HHE CECI JRE S B (g kgD AR5 K (mg kg

L= R PHIEL ot kgD HHUR AE e 2 DOC WA  NH-N NO-N DON  FHim  #uss
Tl 2 442 42.08 303.9 11.88  2.56 11.22 688.9 224.6 23.8 532 537.0 224.6 4437
SQ 4.58 10.45 20.6 137 0.65 24.67 185.7 115.5 5.1 15.6 167.1 372 110.0

MT 4.19 15.12 226 100 057 22.11 181.3 72.1 11.1 3.7 155.0 30.6 1715

GD 4.58 9.31 18.8 095 026 11.69 164.5 92.4 8.1 19.4 1582 42 203.7

0~20 cm XX 3.74 24.77 68.4 2.89 1.58 13.77 2373 2016 17.1 56.9 207.5 91.2 245.0
PA 422 34.79 66.4 274 129 11.70 823.1 188.0 513 33.9 598.0 0.3 70.0

NY 5.29 32.95 70.6 3.84 236 18.51 3129 3042 1.1 11.8 147.0 87.8 576.5

BfE 4.50 19.94 40.5 1.97 1.01 16.90 3114 153.2 14.9 20.4 234.7 34.6 226.0
SQ 4.98 9.47 16.5 L15 052 23.03 132.0 89.3 9.0 132 150.6 15.4 70.5

MT 4.17 13.40 9.6 0.74 048 24.10 158.7 44.1 4.8 51.9 148.8 2.6 104.0

GD 4.75 11.00 10.0 0.62 083 1539 125.4 56.7 9.6 21.5 142.4 1.0 137.0

20~40 cm XX 3.92 22.15 45.1 1.89 1.09 15.44 188.3 133.7 11.9 50.4 219.6 12.9 216.0
PA 431 3247 55.0 2.33 1.29 12.39 372.8 166.6 24.2 47.6 205.6 0.8 525

NY 4.76 28.97 44.5 2.58 1.67 19.42 285.6 198.1 13 41.8 161.2 15.4 699.0

e 4.53 17.71 25.6 1.34 0.90 18.19 197.9 100.2 10.7 347 165.3 6.3 161.8

TR A BTV A LA LR DR EE G oG I B AR AR, 0~20 em R A A (NHL-N+
NOs-NO F ]V PE A LI LA 22 F0 P8 5595 15, 9 AN VR LI 5 388 20l AR Tl RO A (] X 2% [] — X
AN 7% el 22 TA) AR MR AR5 12 > 5 0~20 om 3847 X% 509 0.1~166.0 mg/kg , He b 22 (117 T- 1 mg/kg, 5%
JE B/ T 6 mg/kg , JH TR AGNIE A [F] 2% el 2 (AR MR AR, MT1 MT2 NY 1. NY2 A 2t & 53 51 8 1.8.59.5
9.6.166.0 mg/kg; & A DL 22 F AR , $ME TN 70 mg/kg, G2 A 52 AR MR AR, NY TRINY2 &4 58
83.0 mg/kg 11 070.0 mg/kg, GD2 1Y 4 55.0 mg/kg: T 18440 & 0~40 cm + 2 & T AL v& i 2, LA BT AE
T (>20 g/kg) o
22 BMNARIFXLIEEDF MR

AN TR 2% X 4 338 1 A Tl 0 Tl 0 JOR 0 3 12 359 e - 338 % 3 3 I A B BRI, - 3 A% AL 0 I R A (3R 3D .
0~20 cm = 38 2 P A R fF v 14 4 1.56~2.39 mg/(g - d), 3T WREEIE M N 0.24~4.36 mg/(g - d), K/ BARF B
N ST (RG> £ B S E>TEE , 20~40 em 1 Z RS 0~20 cm - E AR —F;0~40 cm - F 3
A PR LR T I

X3 LRAMERK

e HCE w@r@mﬁ&% HFKE%%/_ $§f&@§§/ SMB(F %_/ SMBI-\I %_/ SMBI-’ i/ SMBC &/
(mg-g'-d") (mg-g"-d" (mg-g"'-d" (mg-g"'-d" (mg-g"'-d" (mg-g'-d") SMBN

FhiE v 2 ¥iE 2.98 2.09 28.43 441.20 38.40 109.29 18.2

SQ 1.69 0.45 58.25 63.65 2.36 5.56 26.4

MT 1.56 0.24 19.28 44.55 3.61 8.34 12.8

GD 1.74 0.26 36.43 63.57 10.18 261 24.1

0~20 cm XX 1.91 2.37 39.85 103.10 3.14 6.96 32.8

PA 5.39 436 38.79 407.10 5.71 11.12 69.9

NY 2.18 1.93 46.33 102.00 435 9.83 343

¥ifE 2.40 1.43 39.54 127.37 5.48 7.04 32.7

SQ 1.39 0.36 33.00 44.45 1.31 4.13 143

MT 1.15 0.14 11.46 21.60 2.96 1.83 7.1

GD 1.45 0.20 37.02 12.07 5.96 2.01 6.8

20~40 cm XX 1.96 0.91 41.90 22.70 4.03 5.86 5.6

PA 2.10 0.86 43.50 43.55 2.02 10.99 21.2

NY 1.79 0.98 47.48 22.60 1.83 15.59 283

¥l 1.58 0.47 3421 27.34 3.30 5.58 14.6
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- BRI S R R B N T T PR, T SR R VR R R T B IR AR DR T A
AW EIZE T 0~40 cm T2 . 0~20 om 2 R IEERUAE Y E B (SMBC) K/NR IR 22> 10 75 g k>4 BT
FESVEE ; LAY B & (SMBN) A 2.36~10.18 mg/kg, T 7€ 5t i 5 - 3 3042 W B 1% (SMBP) 4 2,61~
11.12 mg/kg , ¥ % i /5 : SMBC/SMBN B AJ sz e - 33 il A= W B v 2H BOIR 4, 53 25 [l SMBC/SMBN LU AE Ty
12.8~69.9 mg/kg , He 8 22 B i, YEE B A1
2.3 BMARRXLIEFSEXMED

I3HT &2 X 0~40 cm HIEFR4r 2 A A SV (R T 40, + 38 pHAH 5B S B E EAMx, 5+
S5 T A T 3 IR AR G ; B A Ah, RIS 2 IR B R DU T B IEAR SR R, Hodr, CECVE ML L Al i
PEA AR A5 T AR 2 8] 25 AR 2 IEAH G s 3 S IR B 58 R A5 0971, (H 5 &
B R ATV WL T8 TE S 2 M S 5 3 R A 25l 4 Wl 2 AU B 3 IR A O

R4 LR AsATH A R SEE

Bl pH 1A CEC HHLA £ e el DOC {25 NH.,-N NO,-N DON A T
pH 1 -0.064  -0.111 0.119  0.450° 0.152 -0.188 0.275 -0.231 -0.293 -0.385 0.422' 0.624"
CEC 1 0.901"  0.8817  0.628"  -0.108 0.734" 0.796" 0.436' 0.224 0.494' 0.235 0.293
HHLR 1 0.952"  0.610"  0-250 0.727" 0.895" 0.352 0.135 0.537" 0.35 0.252
) 1 0.723"  -0.086 0.604" 0.971" 0213 0.092 0.364 0.507" 0.449"
U 1 -0.044 0.319 0.772" 0.117 0.117 0.019 0.672" 0.722"
gl 1 -0.289 -0.126 -0.206 -0.087 -0.295 0.207 0.184
DOC 1 0.529" 0.742" 0.203 0.910" -0.044 -0.053
TR 2L 1 0.111 -0.001 0.249 0.608" 0.572"
NH.N 1 0.492" 0.784" -0.191 -0.236
NO:-N 1 0.252 -0.089 -0.046
DON 1 -0.288 -0.338
AR 1 0.716"
Lyl 1

o REEREE(P<0.05), **REEFREEP<0.0D. TFH.

- G 1 B R 1 IR B - SMIBC - SMBP . SMBC/SMBN 2 [f] ) 1% i 25 15 AH 5 (£ 5) , 1M - 3 #4 4k g Fn
SMBN 5 H At AE P2 Mok 2 A A B35 . IR MR B AR BG5S CEC A MU v A HLBK L 4=
BB A ATV A DL 2 Bl B 2 TR AR G, Ferh 5T A AL AN AT I A AL EURE o8 R 30
K, AWK, T3 SMBC.SMBP.SMBC/SMBN 5 T3 CEC A ML « AT ¥ MG HLAK 4 0 il 40 T i
PEA HLE D % B 2 35 1E A 2%, H b SMBC Al SMBC/SMBN 5 1] % 14 45 HL B A1 A ¥ 1 HL A 5% 2 B0

K SMBP 54 LA R EUR K
#5 LKA Ao LIREE B A FAGARZ AN K R AR

Eiz2n CEC  AHUHR e DOC DON  NH-N  FRYEmfRzEs Jixg AL SMBC SMBN  SMBP  SMBC/SMBN
CEC 1 0.901"  0.881° 0734 0494 0436 0.594" 0.635" 0.239 0.539” 20202 0.662" 0.469"
AHHLT 1 0.952"  0.727°  0.537" 0352 0.648" 0.735" 0.341 0.601" -0.036  0.705” 0.549"
o 1 0.604"  0.364 0.213 0.518" 0.641" 0.375 0.485 -0.123  0.661" 0.496"
DOC 1 0.910"  0.742" 0.953" 0.883" 0.153 0.935" 0.065  0.586" 0.699"
DON 1 0.784" 0.919" 0.842" 0.095 0.921" 0.074  0.426 0.714"
NH.-N 1 0.734" 0.645" -0.04 0.739" -0.075 0.098 0.536"
[ivgeandinis 1 0.926" 0.174 0.954" 0.057  0.542" 0.691"
iRt 1 0.192 0.891" 0.066  0.563" 0.616"
ALl 1 0.139 -0.148 0.163 0.345
SMBC 1 0.116 0.414° 0.784"
SMBN 1 0.1 -0.245
SMBP 1 0.316

SMBC/SMBN 1

2.4 TIEBEHIEFRHIER S AR
24.1 Hith 57 £ Wk E

THERHIEE B TR 2N RARTTIR R (R 6, FFARHE R A TTHRF=85% 1) JE M HUAF - il 7 2242 T 4 4
TR, B 1 E AR TT Z B DTk RS 45.833%, 5 2 T A X AL T 25 B BTRR R A 24.799%, 5 3 T R4 X

101



ST TR 9.008% . 45 4 A X4 T 22 1 TUIR % AL 6.339% U % 2 ik 86.0%7c 47 BRI 44~
Sy R 1A R FE B AR (S I 86.0% I WL ik o R, 7 P 2B 1 43 40 WT 55 P 4% I - B I 7 J 2 T 2 1
k6 ERDOATEIRFAALLE T £ TUAKE

ETON ‘ WIUEAHAIE %}J@ﬁﬁ%%ﬁ%u
FEAEAR Ji ZETTHRE /% Rl TTHRE/% FHEAE 7 ZETTHRE % S TR/ %
1 9.167 45.833 45.833 9.167 45.833 45.833
2 4.960 24.799 70.632 4.960 24.799 70.632
3 1.802 9.008 79.640 1.802 9.008 79.640
4 1.268 6.339 85.979 1.268 6.339 85.979

242 ZRDOMT SAEIRGIFIER £

TEEE 1 F s b, CECE MU A5 TR ME B R . IR . SMBC . SMBP 2 & WV HE A HLA WA HER
MLk - SMBC/SMBN H 8 K IEAE (R 7) , CEC S 17 5 1 3 s A4 (R AT 25l B 28 2502 1 — AN B B4R b, A HLITR
Fe R SRR 7 1 B AR AR, AR FIVETE A LA S BURBE T IR R R IR I B A R R IR TR
FIRERE , W MR HURR NS 35857 70 M IR 0 AR A TR Z 2, 38 Gl A4 4 B A - S - S04 WL AN 857
G AR 193] 77, SMBC/SMBN 5 - 889% 73 R i AL AN L SR AE W BE VR A s DUAROG . DRIUE 58 1 32 sy
RS L IEFR M ORAF SRR L, FTARON 3R ORI BUIE R 7. 362 ER> b, pH B 2B IR AL A
Rt TR R BOR IE AR pH B 2 3% 5 SR A IR 7, BRURA G A RO L B A IR i 7R 2 e R
AN EE DRI, ARG BR 2 2 o VAR Dy 3B IR 1 AN SR 0 (R R 2 IR . B8 3 Ay L SMBN A4 4y
T EMAR T 58 4 3o DL AL 9 B T

27 RS OPHAT SMAGAR AL B

LIEFE R AR FEHsr 1 F k2 Fhsr3 Fksr 4 TR AR FHor1 F k2 FHsr3 F sy 4
pHE -0.024 6 0.344 0 0.046 0 02110 DON 0.2802 -0.2316 -0.020 6 -0.011 6
CEC 0.289 7 0.148 1 -0.066 5 -0.085 6 A% 0.019 4 0.402 6 0.101 5 -0.176 2
HHUR 0.2893 0.148 5 0.009 4 0.024 4 A 0.005 0 0.408 0 0.089 4 -0.016 1
Ko 0.2449 0.263 3 -0.050 7 0.0429 R P T T il 0.303 7 -0.1143 0.0114 -0.000 1
e 0.1596 0.3773 0.078 8 -0.016 0 IR Bt 03125 -0.020 3 0.060 9 -0.006 0
A -0.088 3 0.1502 -0.482 1 -0.374 9 Akl 0.0349 0.073 5 -0.360 9 0.706 1
DOC 03110 -0.103 7 0.0129 -0.024 9 SMBC 0.3057 -0.128 4 0.0213 0.0053
AR 20 0.209 5 0.3276 0.019 4 0.1170 SMBN -0.016 0 -0.064 6 0.662 5 0.136 1
NH.-N 0.270 4 -0.200 3 -0.020 9 -0.118 9 SMBP 0.233 8 0.0347 0.049 9 -0.404 1
NO;-N 0.209 2 -0.069 3 0.2052 0.2252 SMBC/SMBN 0.250 2 -0.1316 -0.3379 0.116 5
2.5 BESH

DARR PR 0 A % 7 Bl 0~20 e H 3B IE 9 22 55 KIS, SR oL B R V0] 2% o8 el 430 AT R 2R 6. R
i R GUREE CE D, Al 1245 bd 5803 9 6 ARG, DI I 22 o5 bl S8 T de v, D55 O, Bt 7€ VA
AR RAR . [/l — 2 X, 4R Il IS SE A g7 2 s 3B I D0 T AL b N 2 1 A5, SR H 2 B8 H
HI5EE 1 M5 E 3 sl B3R T T AL 0 52 5E 2 5
kSR BES
0 5 10 15 20 25
sQ1 = | 1 | 1 |

SQ2 ||

GD2
MT1 |

mGD3 L

¥
3 MT2 -

B GD1
XX1

NY1

PA1

PA2

NY1

Bl AARXRE
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34T

A SN AN A X 12 AN A I 40 M, Koy R AL TR bR B A W TR 380 i 2 R o v
AT AR, JT LR A A VR I 2 3 Bl % 20 S A R = T 0~20 em 2, Ui T 3ESR E AR AL R OB B
T IRIRZ AT IR K R i, X AT B8-S R R AR A R N SR8 D FE SRR K. 0~20 em )2
-4 pHAA N 3.74~5.29, 8L K0 43 4% el 1398 pH ELIE & 28 AR (R4 AN 5% [ - 48 pH A s T 5, 3R 1k
Rt AR X IR, 5k NI A R B ShAh, A AT SR E T T 3 3R I A [ 3% pH
B -5 3 A A 2 2 TR AR G

ANFZE X T SRA L AR TR S8 U T8 B AR L b e f B e R s TR
= R = SEPY . 22 5% el - R A 1 IR AR DR AV 14 - SMIBC 2 SMBC/SMBN %542 1) 2 VAR 38 K v
F AR IX S X, TR A . ARG , CEC AT A HLBR A ML A5 B 2L AT TR M R IR I
fIk B . SMBC .SMBC/SMBP }[X 2 [8] 2= 5 0 8. , 22 (g9 L P 75 45 X I 5 s T4 P T L S R X, et 1
L B 22 550 gk /N BRSO AL SRR AR — B, LR R R R S0 S A R e A ) A DDA G . AN
A DX IR AR B, LA LR RS s i e A X AR 70 8, AR B AR 7 57, A 43 Bl HE
RS WO R M S A R s, BASRH AR, VR 2 AR T A VR B R IR E AP
FIX A HUT AR bR 2 S A% A0 -3 BE R R A, T B85 A A AL A A R A 6. A, JE TR S X 1454
Ay K BEE M B AR T AR X, AT RS A B A R AR DR R A TR S O% R B, TR TT
TIEER B EASHIRIEA —F, LIS 44 8 B R RE I, 35 R A A AN [
b X2 TR] % [ b X AN [+) 5% (7] 2 [ AR i s K, 2 it AL 1] FEE S e 5 KB, M 90 b DX R 55 s L Xt i X9 3% (Y 2)
FZ A H (GD1 A GD3) A A 20 i -39 20 A s i i

AT B, 3% CECH MU AT A HUBR A2 0 AR A 2 (AR 2 35 1A 5%, AT I AR A
FEor AT I IR M B A% O o LSRR R R R I R B 95 1% . SMBC . SMBP.SMBC/SMBN 5 CEC. 7] &
PEA LB PTE A HLE AL AR R B IEAR DG, ATV PPN 4 el 3 97 40 s i S AR ) 2%
Fabr , ML AL EE AT SMBN [FARFR M 0 22 , e 25 5 TR RSP 45 1 — 3. Bk o R Ui i L e g g
PE AV B S R AR 32 B LI TR i . BT 3 R A BT TR R 20 AN IR T IR PR R
U 4 0oy, e T A5 B 1 86.0%, H IG5 A & 2k, o 8 | 32 jloor A 2R 2 1 Rl oy SR AR DTk imi i
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Assessing Soil Nutrient and Microbial Biomass in Tea
Plantation Regions of Guizhou Province

LI Yu", LIU Yanling", HUANG Xingcheng"’, ZHANG Yarong'”’,
ZHOU Guolan®’, ZHOU Fuyu’, JIANG Taiming™"
(1. Institute of Soil and Fertilizer, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China;
2. Institute of Tea Research, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China;
3. Scientific Observing and Experimental Station of Arable Land Conservation and

Agriculture Environment (Guizhou), Ministry of Agriculture, Guiyang 550006, China)

Abstract: [Objective] Crop growth relies on nutrients while nutrient transformation in soil is modulated by soil
enzymatic and microbial activities. The purpose of this paper is to unravel the link between soil nutrients and soil
microbial biomass in tea gardens in attempts to improve fertilizer use efficiency. [Method] Soil samples were tak-

en from 0~20 cm, 20~40 cm and 40~60 cm between November and December in 2016 from areas planted with
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tea in Guizhou Province. For each example, we measured its soil nutrient indicators including cation exchange ca-
pacity (CEC), organic matter (OM), dissolved organic carbon (DOC), total nitrogen (TN), soil enzymes includ-
ing acid phosphatase and urease, and microbial biomass phosphorous (SMBP). [Result] All soil nutrient indica-
tors, soil enzymes and microbial biomass decreased with soil depth. All nutritious and microbial properties varied
spatially, with their contents in Puan, Nayong and Xixiu higher than that in Guiding, Meitam and Shiqian. Soil ac-
id phosphatase, urease, SMBC and SMBP were significantly positively correlated between themselves, as well as
to CEC, OM, DOC, TN, DON, NH.-N. These could be used as biological indicators to evaluate soil fertility. Prin-
cipal component analysis showed that four principal components were extracted from the initial 20 soil fertility in-
dices; the primary and secondary principal group of the components reflected 70.6% of the original information.
Within the primary group of the principal components, CEC, OM, DOC, TN, DON, acid phosphatase, urease,
SMBC, SMBP and SMBC/SMBN were the major contributors, while within the secondary group of the principal
components, TP, AN, AP, AK and pH contributed more. Hierarchical cluster analysis showed that soil nutrients in
12 soil samples taken from different areas can be divided into 6 grades: Nayong and Puan were the highest, fol-
lowed by Xixiu, Meitan, Shigian, Guiding. [Conclusion] Soil enzymes and microbial biomass can be used as bio-
logical indices to evaluate soil nutrients in tea gardens in Guizhou provinces. The soil fertility level at Nayong,
Puan, Xixiu is higher than that at Meitan, Guiding, Shiqian. Application of nitrogen, phosphorus and potassium
fertilizer in tea gardens of Guizhou should be balanced, and more organic fertilizer should be added to increased
soil organic matter in areas including Guiding, Meitan and Shiqian.

Key words: tea garden; soil nutrient; soil microbial biomass; principal component analysis; hierarchical cluster

analysis
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