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Abstract: [ Purposes | The soil fertility status of tea plantation in Xinping County was studied to
provide a reference for the high-efficiency nutrient management of tea plantations in Xinping
County. [ Methods] Through field investigation and indoor analysis, fuzzy comprehensive evalu-
ation method was applied. Based on 9 soil fertility quality indexes, we evaluated comprehensively the
quality of soil fertility of 8 main tea plantations in Xinping County. [ Results] The soil pH of tea
plantation was between 4.4-5.83 and the soil pH had reached the requirement of high quality tea plant-
ation in Xinping County. The average content of organic matter (OM), total nitrogen (TN), total phos-
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phorus (TP), total potassium (TK), effective nitrogen (AN), effective phosphorus (AP) and effective
potassium (AK) were 57.1 g/kg, 0.269%, 0.077%, 1.51%, 206.3 mg/kg, 11.0 mg/kg and 154 mg/

kg, respectively. The nutrient index of the tea plantation soil had reached I-level standard except for

average content of cation exchange capacity (CEC). The soil fertility index (IFI) of tea plantation was
0.769 and for higher levels, in turn, was Zhelong (0.877)>Gasa (0.851)>Mosha (0.807)>Pingzhang
(0.799)>Shuitang (0.796)>Jianxing (0.734)>Pingdian (0.647)>Xinhua (0.642), higher level 75%, up-
per level accounted for 25%. The contents of TP, TN, OM, CEC, AK and AP in soil had great influ-
ences for fertility quality. [ Conclusions ] The soil fertility of the tea plantation in Xinping County is

generally higher, but the content of AP is relatively low, and the phosphate fertilizer should be em-

phasized to promote.

Keywords: tea plantation soil; nutrient index; fertility quality assessment; fuzzy comprehensive as-

sessment
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Tab. 1 Distribution of the sampling sites in Xinping County
%5 FE R AR 211 gk #k/m B SR
No. plot name longitude and latitude soil type elevation topography
1 B R A T
E 101°19'33", N 24°02" _ .
Yaonan Village, Gasa Town 0171933, N 24°0 brown soil 11982~1 988 13 mountain
2 EiEKRRER B .
o U n] onr " - -
Michimo Village, Gasa Town E 10124117, N 24337 yellow brown soil 1728~1 784 3 mountain
2% 2 A X o 4o
3oBxs ,LH%EU_I,: . E 101°2228", N 24°2420" FRIR . 1 198~2 190 L1 mountain
Malu Village, Jianxing Town brown soil
4 P SN T .
i.%/ g@ H L E 101°19'23", N 24°25'13" R . 1 621~1 700 1L mountain
Jianxin Village, Jianxing Town yellow brown soil
5 @M ZEAENEE T .
E 101°21'39", N 24°25'28" ~
Huangcaoba, Maohe Village, Jianxing Town 0 39" N 528 brown soil 1916~1920 14 mountain
6 @M oA e
Shuanggou Road, Maohe Village, Jianxing E 101°34'15", N 23°43'11" . 1 808~1 950 Ll mountain
brown soil
Town
7 RDEA I .
E 101°39'36", N 24°50'54" . ~ i t
Renhe Village, Mosha Town 0173936 505 dark brown soil 1769~1949 144 mountain
) 2 TS E g
8 PRI L E 101°55'10", N 24°05'20" PR . 1 988-2 052 Ll mountain
Longwanshao, Pingdian Town brown soil
9 HtzERAN B .
E 101°34'07", N 24°03'57" . ~ i t
Laowudou Village, Xinhua Town 0173407 0357 brown soil 11968~1 989 144 mountain
10 ¥tk 2 REEH RITHE ke
Bamboo shed of Dazhai Village, Xinghua E 101°49'05", N 24°09'41" b?own soil 2012~2 088 1L mountain
town
11 it 2 RIAt/haedl e
Xiaozhai Group of Dazhai Village, Xinghua E 101°49'06", N 24°09'35" b/r‘ov:/n soil 1962~1 988 114 mountain
Town
YEH) b
12 KY @E%BJE - E 101°27'57", N 24°04'48" friE ) 1491~2 053 111 # mountain
Bangmai, Shuitang Town brown soil
13 KIEEOR A e o kR 4
Dakou Village, Shuitang town E 101726357, N 2471027 dark brown soil 1682~1 986 L3 mountain
14 KA PR .
) E 101°25'31", N 24°12'47" N . ~ I1H t
Bo Village, Shuitang Town 7 yellow brown soil 1524~1 589 i3 mountain
15 KRG A TR .
) E 101°29'44", N 24°06'34" N ~ Hh t
Labo Village, Shuitang town yellow brown soil 1350~1516 Ll mountain
16 JKGEERIHIAY B .
) E 101°28'25", N 24°08'06" N . ~ i t
Jiuha Village, Shuitang Town yellow brown soil 1560~1630 L4 mountain
17 KGN KREL .
) E 101°30'57", N 24°03'35" ~ Hh t
Jinchang Village, Shuitang Town brown red soil 1802~1891 i3 mountain
18 FHZATHN I .
E 101°20'17", N 24°20'12" . ~ i t
Zhugqing Village, Zhelong Town 01720117 0 dark brown soil 1'581~1 614 L4 mountain
19 HE M TR .
E 101°25'06", N 24°17'29" N ~ Hh t
Xiangyao Village, Zhelong Town yellow brown soil 1469~1477 i3 mountain
20 HEZ M T .
E 101°2320", N 24°21'22" . ~ i t
Xiangyang Village, Zhelong Town 0172320 yellow brown soil 114331792 L4 mountain
21 HEZHEHN TR .
E 101°22'33", N 24°17'32" N . ~ Hh t
Zhelong Village, Zhelong Town yellow brown soil 1350~1420 38 mountain
22 HEZKRFER rRI%
E 101°20'21", N 24°19'09" . ~ Hh tai
Qingfeng Village, Zhelong Town 01°20 909 brown soil 1730-1850 14 mountain
23 HEZIREH SR 4
E 101°24'14", N 24°1828" N . ~ i t
Emao Village, Zhelong Town yellow brown soil 1623~1729 Ly mountain
2 FHS M = .
E 101°33'50", N 24°47'56" ) - Hh t
Bozhi Village, Pingzhang Town 01%33'50 736 brown soil 1756-2 158 14 mountain
25 CFEZY O TR .
E 101°28'43", N 24°48'59" N . ~ i t
Yakou Village, Pingzhang Town yellow brown soil 11534~1 560 i3 mountain
26 PEZBAEN R .
E 101°30'41", N 24°51'03" . ~ h t
Lianhe Village, Pingzhang Town 01%30 N24°5103 brown soil 11806~1829 14 mountain
27 CPE S FRORF g .
E 101°29'36", N 24°51'37" . ~ i t
Dumu Village, Pingzhang Town brown soil 1710~1756 i3 mountain
28 PELEHH iR i
E 101°30'56", N 24°51'29" ~
Cangfang Village, Pingzhang Town 0173056, N 2475129 dark brown soil 1623~1877 13 mountain
29 CPEZPER PRI 4
E 101°33'44", N 24°49'10" . ~ i t
Pingzhang Village, Pingzhang Town yellow brown soil 1772~1872 i3 mountain
30 EZHIH E 101°3323", N 24°5125" RER 1770~1 778 L1 #h mountain

Suoshan Village, Pingzhang Town

yellow brown soil
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Tab. 2 Soil nutrient grading standard of tea plantation

Ei=tin L5 level

index I il i}
w(OM)(gkg™) >15 10~15 <10
w(TN)/(gkg™) >1 0.8~1.0 <0.8
w(TP)/(gkg™") >0.6 0.4~0.6 <0.4
w(TK)/(g'kg ™) >10 5~10 <5
w(AN)/(mg-kg™) >100 50~100 <50
w(AP)/(mg-kg™") >10 5~10 <5
w(AK)/(mg-kg ™) >120 80~120 <80
CEC/(cmol-kg™) >20 15~20 <15

1.4.2 HIEZE IR EFN

B 25 6 PF R AR 4 2 S F I F I RR AR
Wi PEE 5 S0 N AR R R EOCR (RIS
JERREO™, AL S B, ARAFSERR
B pH J& T (A1), HpiEnyET

S A (AL 2),
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09(x-
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1.0 X2 X
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LT S AR BUE AN 3 PR,
SRR EE A UAE T
W= 3)
2Tty
K, BT R i S AR DR A 2 R B
SRS

®3 REERBHZIEINT SHEUE

Tab.3 Values of the curve of membership function curve

$ak7 ) 42177 57/% total nutrients B FF45r/(mg-kg ") available nutrients )
S pH w(OM)(gke) N . p ~ . . CEC/(cmol-kg ")
X1 4.0 10 0.075 0.04 1 60 5 50 10
Xy 4.5 30 0.2 0.1 2 120 20 150 25
X3 6.0 — — — — — — — —
X4 7.0 — — — — — — — —

IFI (intergrated fertility index) & 4= 33 it Jj 4k
DS IENE (A2 4).

n
IFI = ZN,- x W; @)
i=1

Kb, n PP IERRECR, N, B W 0 B R R
i VA R T R SR B (AR 2R 40, MR TFT A9
(ELRI AR NS ST A TS5 R0y (3R 4).

x4 BIRIBOGEETFNITE

Tab. 4 Comprehensive evaluation criteria of soil fertility

IFI {8 IFI value IF1=0.70

0.59<IF1<0.7

0.49<IFI<0.59 IF1<0.49

T AR 7255 soil fertility levels I (7 higher)

1T (" - upper)

I (' F middle) IV (fik low)

15 B
Excel 2010 # {3 ik Bm b A 4eit, A

AL FREEF - AR R (mean + SE) R, R
FH SPSS 19.0 43#7 9 AL 71 5 8 5 [6] i) Pearson

FRFREL

2 BRGNS

21 FrTPERE RS TR
2.1.1 3 pH. OM Al CEC 47
e 5 Al +HE pH My 4.4~5.8, Mk 4.95,
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OM & HHTE 27.9~85.9 g/kg ZIA], ¥IEH N 57.1g/kg,
& T4, UiPAZSM AL, TRAE MR .
CEC 19 & 5 7l Fl 7 10.43~25.88 cmol/kg, HI{H N
15.95 cmol/kg, BR#E24 % | Bifk £ FUKSEE AR
T 15 cmolkg, JEMZHN, HA¥ET %, pH.
OM #il CEC B 78 7 R B /N T 30%, EKUHF
B8 A S AR A R PR 25 N
2.1.2 BIEE. B BERIORSESN

ZbE +3E TN, TK., AN S &8J8 1 % (3% 6),
SERIME ST BN 0.269% . 1.51%., 206.3 mg/kg, H.

3 Fh IR AR ST R BOIE T 30%, JE T A5 AR
5o BT 2 Ak 2 Jm T (0.04%) 4b, H
RO TPEHEENT K, HFEE AP EHE
AR, YIME R 11.0 mg/kg, 58 ML AIH
BZ KT 10 mgkg (&8 1 9%) 48, HAY N T A
M%%; AK HME K 154 mg/kg, BT E# S FIF%E
SIENgoh, Hoere M2 14, +3E TP, AP
FlAK & st AN, R TR (>30%),
JEHGE AP, AR REEE 175.1%.

%5 ZELIE pH. OM #1 CEC KR
Tab. 5 The status of soil pH, OM and CEC of tea plantation

TiH item pH w(OM)/(g-kg ") organic matter content CEC/(cmol-kg ") cation exchange capacity
#){H mean 495 57.1 15.95
il scope 4.4~583 27.9~85.9 10.43~25.88
FrifE % standard deviation 0.347 14.526 3.318
A5 57 Z¥0/% coefficient of variation 7.0 25.4 20.8

Fo6 REIIRFINR

Tab. 6 The nutrient status of soil in tea area

24 A7 457/% total nutrient B F45r/(mg-kg ") available nutrient

town TN TP TK AN AP AK
B i§%81 Gasa Town 0.26£0.06  0.080+0.02 1.22+0.20 194.6+53.9 34.9+31.7 144+25.7
@ % Jianxing Town 0.25+0.05 0.071£0.02 1.53+0.39 217.8+75.5 7.45+7.38 106.5+£32.4
V)4 Mosha Town 0.27+0.03 0.093+0.02 1.25+0.21 219.1+0.22 3.240.08 172+0.42
*F-fi] Z Pingdian Town 0.15+0.04 0.042+0.02 1.77£0.25 121£0.31 3.240.09 166+0.38
Bt £ Xinhua Town 0.2120.03 0.04440.02 1.03£0.39 163.9+17.2 3.240.42 123.3+21.4
7K Shuitang Town 0.26+0.06 0.080:0.02 1.9040.42 205.0+57.4 7.08+8.23 259.7+89.9
#7 % Zhelong Town 0.29+0.05 0.082+0.04 1.60£0.25 211.8+51.0 19.6+30.3 149+50.9
F-% £ Pingzhang Town 0.32+0.11 0.090:0.03 1.39+0.45 228.1+44.0 7.7£11.02 106.4+29.8
P48 mean 0.269 0.077 1.51 206.3 11.0 154
FrifE % standard deviation 0.080 0.029 0.450 56.461 19.235 75.883
A8 5t Z40/% coefficient of variation 29.6 37.4 29.7 27.4 175.1 493

2.2 AR R EERIEE
2.2.1 TG ) T AR AR ) SRR AR E

HR A - IFENE Iy o D O vk v A SR B eR R
w2, HHEA UL ) B b SR E E NGR 7)
FIEAIGAE g 5T 8 b 0] A AH G Rk (3R 8), Horp
OM, TN, TP [H], AN 5 TN, TP 2 & E 1EAH
% (P<0.01), CEC fil OM. TP, OM #ll AN ¥
5 FHIEASC (P<0.05), KU IEFR50 R 5C R
I, B3 5P At ZNC AL .

AP A S PR ALE R R K
(#£9), HrhOM, TN, TP, CEC HALHE Z ¥

LK, BWKTLET 0.14; TK Fl AK FUACE 2%k
BUIN, 43R 0.051 F10.057, FEBH HIEAC S 4T
J2 K B U R B A, AR I oK
BN,
222 HIEEIES RSN E R

250 3 TFTSEX{E R 0.769, ZZiE K 0.642~
0.877, IFLH KEI/MRIK K : HHE S (0.877)>5,
Wi4E (0.851)>BEYPHE (0.807)>F2£ % (0.799)>7K 3
B (0.796)>8 2% £ (0.734)>F- 1) £ (0.647)>5T 1k
2 (0.642), bRVf 2 ks IFL M TS, 4T
t EOKEAR, Har 6 DS BN T 9, BmaK
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Voo 75%, LI BT

S Y WS A B R 13 PN a5 A V)
K, 2 HTFHAAAE—E A (B 1), Pear-
son AT £ . IF1 5 OM, TN, TP, CEC
BRI (P<0.01), 5 AK, AP £ R EMHE
(P<0.05), Nit—2 T #5257 5 IF1 Z AR %L
FifE L, ST BT, A5 (3R 10) R
HI 3N EMSFEERT 1, Bt 2okl
76.09%. IFI 5 TN, TP, CEC 7E45—F 843 (PC))
HEARKREN, HWAT 0.75; PC, I AK Fl TFI
AR EREAR, 53018 0902 5 0.396; PC; I
AP, TK 5 IFI BB E M far, 40k 0.937,

0364, 0.343, FUP-F-E 50 584 TP, TN,
OM, CEC. AK. AP & 4N Sy s K.
3 Wit

PR AR ok - R 1L, JF HLBEA RS
AERRAGHE I, HIERILFERE H 25, AW
fRME 48, GEEAE KA 35 pH {E-h 4.50~6.001,
i PR R R A5 I Y P A RS Y, AR R, B
SRR B -3 pH {EA T 4.75~5.34 1], 5 AFA
Ty 2% e RN 5 e 7 A% el - 4% pH EAHAL . 2RI
eSS SR A VIR, LI I
SR AR P AR, A AL R £

R HERELREHRERFHREE
Tab. 7 Membership of soil fertility quality index of Xinping tea plantations

28 )8 % membership
town pH oM TN TP TK AN AP AK CEC
RL54H Gasa Town 1 1 1 0.7 0.298 1 1 0.946 0.528
¥ % Jianxing Town 1 1 1 0.565 0.477 1 0.247 0.609 0.372
U0 Mosha Town 1 1 1 0.895 0.325 1 0.1 1 0.534
V4] £ Pingdian Town 1 1 0.64 0.13 0.793 1 0.1 1 0.403
11t £ Xinhua Town 1 1 1 0.16 0.127 1 0.1 0.76 0.296
JKYE4H Shuitang Town 1 1 1 0.7 0.91 1 0.225 1 0.373
H# % Zhelong Town 1 1 1 0.73 0.64 1 0.976 0.991 0.551
V% £ Pingzhang Town 1 1 1 0.85 0.451 1 0.262 0.608 0.541
<8 TIEBHREIEMREMEX M
Tab. 8 Correlation coefficient matrix between soil fertility quality indicators
Fahs index pH oM N TP TK AN AP AK CEC
pH 1
oM -0.210 1
TN -0.230 0.944™ 1
TP -0.281 0.899" 0.899™ 1
TK —0.154 -0.212 —0.144 0.000 1
AN —0.153 0.824° 0.940™ 0.899™ -0.115 1
AP —0.447 0.466 0.311 0.315 -0.161 0.192 1
AK 0.465 -0.006 -0.122 0.116 0.601 -0.095 —0.095 1
CEC —0.645 0.749" 0.637 0.750" -0.079 0.497 0.505 -0.127 1
e o RIORTE P<0.01 KPR EMIDE, " FRIRTE P<0.05 KFREH K.
Note: “**” indicates a significant correlation with P<0.01 level and “*” indicates a significant correlation at P<0.05 level.
#9 ZFRNREHEMPEXRLEHENERK
Tab.9 Correlation mean and weight coefficient of each fertility quality index
e hr index pH oM TN TP TK AN AP AK CEC
A5 RECFH8{H correlation mean 0.323 0.539 0.528 0.52 0.183 0.464 0.312 0.203 0.499
BLE R3] weight coefficient 0.09 0.151 0.148 0.146 0.051 0.13 0.087 0.057 0.14
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