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Abstract: [Objective]l Degree and distribution of tea plantations soil fertility in Anxi County, Fujian were determined and
statistically analyzed. [ Method] Soil specimens were collected from plantations in 22 major tea-producing towns in Anxi.
pH, organic matter, total NPK, alkaline N, available P, and available K of the soils were measured. Fertility IFI for each
sampling site was calculated by the fuzzy comprehensive evaluation method. [ Result] From the randomly sampled 243
specimens, the following results were obtained. (1) pH of the plantation soils ranged 3.79-4.97 averaging 4.36 with a
coefficient of variation of 11.51%. There were significant differentiations among the towns (P<<0.05). (2) On the content of
organic matter, only one town did not meet the Grade I standard of being higher than 20.00g-kg'l. (3) Alkaline N, available P,
and available K in the soils ranged 109.70-184.70 mg-kg"', 5.34-257.21 mg'kg", and 78.18-272.20 mg-kg", respectively.
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Hence, the alkaline N in all specimens reached the Grade I level, but the available P and K left two localities fall into Grade II.

(4) The total N, P, and K at all sites were 0.38-2.05 g-kg™', 0.14-1.76g'kg”', and 4.83-24.06 g-kg", respectively. On account of

total N, two towns were rated Grade II and two Grade III; on total K, 4 were Grade 1I and one Grade III; and on P, only one

qualified for Grade I and 68.18% of the towns rated Grade II and 27.27% Grade III. Significant differences were evident among
the towns and villages. And (5) on account of IFI, 81.82% of the sites belonged to Grade I, 4.55% Grade II, 9.09% Grade III,

and 4.55% Grade IV. [Conclusion] Soil acidification was severe at the tea plantations in the county. The soil was generally

rich in organic matter and available nutrients, but deficient in total nutrients, especially P. The IFI at the plantations was

generally of acceptable grades, however, the structure and spatial distribution of soil fertility were not well balanced. To

overcome such shortcomings, it was recommended the following measures be implemented for the region: (1) using green

manure to enrich organic matter content mitigating soil acidification, (2) increasing NPK application to enhance total nutrient

reserve, and (3) formulating precise and efficient fertilization with routine soil testing to foster technical advancements.

Key words: Anxi County; tea plantation; soil fertility; evaluation
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JHI Fuzzy 4545 VP 8 X6 55 90 308 SC 26 Bl 6 AT 45 ST 5
TRk B2 B A s A, B R 8 AN
I S KA E TR, B A AR TR
W, PR B I AR DA, LUARIE 2
el f T HR 8 2 8 . O AR R BN H5 0 . KA B
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2 e bR ) B Ay AR R BUBT S 8D, R4S R AR
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Table 1 Standards for classifying nutrient contents in tea plantation soil
EizEan 1% 124 e PRI e Il b
Indicators Grade [ Grade 11 Grade 1T High quality tea plantation standard
pH 4.5~5.5 4.0~4.58(5.5~6.5 >6.58(<<4.0 4.5~55
A HUFR Organic matter/ (g'kg ) >20.00 15.00~20.00 <15.00 =20.00
4% Total nitrogen/ (g'kgfl ) >1.00 0.80~1.00 <0.80 =1.50
47 Total phosphorus/ (g'kgfl) >1.00 0.40~1.00 <0.40 =1.00
424 Total potassium/ (g'kg ) >10.00 5.00~10.00 <5.00 =10.00
PR Alkaline nitrogen/ (mg-kg ") >100.00 80.00~100.00 <80.00 =100.00
4 %0 Available phosphorus/ (mg'kg ) >20.00 5.00~20.00 <5.00 =20.00
A Available potassium/ (mg-kg ™) >100.00 60.00~100.00 <60.00 =100.00

+ AR J1 25 A $8 BUE (Integrated Fertility Index,
IFL) J&— P & 2% el R0 ) i B 2498 bR, Bt
TORTEIE I3 36 bR B9 AL R AL S AT =2 B A SR s G
#, JFH AT DL R i - R IR ) KF . TFT 2B

Yok R s MUY FEARBISE T, BT L pH, K
A5 FR3)E T S A, HUESRBEE (Ei) Mit8r:,
T L3 5 W8S x el A AN 15 b B SF DR R it 4%
A, HLAAR L 31

%L&j(y iﬁ%iﬁﬂﬁ@ﬂ‘]i%ﬂﬁﬁﬂ(qzﬂﬁfo @ﬁéﬁé 01 XSX1 ﬁxeAl
AT BT, of AR O £ SO0 0 55 4 2R 4y 09 (r—x1)
(X —=X1
HANER (£2). — 0.1 X1 <x<x
Ei=fax)=q 277
- 5 . 1.0 <x<
2 LEBAGARES RITE N 2TEES
Table2 Standards of comprehensive fertility index on tea 0.9 (x -
1.0- X3 < x< X4
plantation soil x*=x3
1
LHEE LA FRBR IFT TF1=0.7 0.6<IF1<<0.7 0.5<IFI<0.6 IFI<0.5 M
JIEJ1%4% Soil fertility grade | I il v 1.0 x>x
fIEJ17KF Fertility level — # High %/ Higher H1%% Medium 1% Low Ei=f(x)= M +0.1 xj<x<x 2
X2 — X1
14 HREBNEARETENSE 0.1 x<x

WG Fuzzy ZEGPFHE, T LR PEAL 25 5 4% il
Fror R bR 2 18] SR B eR ORI &, REE AT 2

ASRERE (V) HEARMTY, Kb g 245
i ARTRIOPREZE , RO AR 1 DR AR AP35

®3 BUFSETREERBEET R RER

Table 3 Threshold nutrient index on membership function curves

T i BUE BT 2R €0 gl TR AR el
Turning point pH Organic matter/ Total nitrogen/ Total phosphorus/ Total potassium/ Alkaline nitrogen/ Available phosphorus/ Available potassium/
value (gkg D (gkg ) (gkg ) (gkg D) (mgkg ") (mgkg D) (mgkg ™"

Xy 4.0 20 0.75 0.30 5.00 30.00 3.00 30.00

X, 45 60 2.00 1.00 25.00 150.00 40.00 200.00

x3 55 — — — — — — —

X4 7.0 — — — — — — —

—RR T ZEUE

— Indicates that the value does not exist
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Wi =
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% H] Excel_2010 #EA7T 45 %8 1L, >k 1] SPSS_26.0
PN ZE 4T (one-way ANOVA ) HEAT 508G 0¥, ff
JH Duncan i #1722 5 B FHE 8 (P<0.05), R
FH ArcMap 10.8.1 2/,

2 ZRE55H

21 REBFETRENEGNERY

S HEAE 7 46 b B B AR R R AR R R
PR, FRATTAT LA A I A RN 4
PREGACE R B (£ 4).
22 REEFETEFD2HESHER
221 F B pH. AR

AR RN (|1, R5), LHEEIMH

pH YU BI7E 3.79~4.97, pH VY N 436, TR ZRE
H11.51%, KWK S S48 + 1 pH A8 5 2 A i
=, K584 pH Z R 2 B EZERKT (P<0.05),
Horbr 41% 2% [l 44 pH AR T2 1R B IR Il 4 4 pH -3
{EAK-, KA pH A8 Ry 3.79, pH 5 fm 14 2 3ok Jid
BN 497, IEAL, 27.27% Z5hE 43 pH 254 T 225 h
B v RN I 8 P2 BB S bR, 59.09% 25 el 32 pH 754
551 3 uE, 13.64% 451 345 4 T 45
T bR, U IR B HR o Ak e R A n] RAR
FEHE

R Bk bt HE A HL T AR AR Bl 7.35~
7235, AR REHN 47.54%, £ & M+ IE pH Z A H
BHZEFKFE (P<0.05), H, &88BAIES
HRAR, AL RACh 735 gkg |, 25 LIS
T A5 bel + e ML & B AR, &/ EEak K
RIS ek, wAAEETE Y A S AR S
BB EE, TN 5096 gkg ', 95.45% 5 +
BEA WL & BT S T Bk A BT b o A 5 s 7=
VA HUTAR A, DB 28R B A % bl A PR
ERANER.
222 ZALERFRSSEWHN

ML EN (K2, £5), RREALANT
HTE 038~2.05gkg |, FHE N 1.14gkg ', & S
EREREFEAR N 71.4% (P<0.05), &3 FE
SOKOF B A AR R RO X BN, R
52.14%, 75 Ak [ 7E 109.70~ 184.70 mg-kg ', Bk fi

R4 BEWMTIMEBOIEFNERKEER
Table 4 Weighted factors of soil fertility index

fekr AR Eoe) g i TR A Rk TR
7
In diEcl:ators pH Organic Matter/ Total nitrogen/ Total phosphorus/ Total potassium/ Alkaline nitrogen/ Available phosphorus/ Available potassium/
(g'kg™ (g'kg™ (g'kg™h (g'kg D (mg'kg " (mg'kg " (mg'kg
Weighting fftor/"/ 2.75 11.34 10.19 14.12 12.44 5.72 26.41 17.04
(]

O &M Unmeasured

w 1 7 Grade |

m 112 Grade II
112 Grade 11T

0 510 20 30 40km

B. A HLJi Organic matter

B1 ZEZEEFETEpH. BIRSH

Fig. 1 Distribution of tea plantation soil pH and organic matter in Anxi County
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FOEHIME K 145.82 mg-kg ', M ZSIE 4 & 4 A 1
WKRE, CELAKHASATERTET 15¢kg 1
P e A5 bl b 9.09%, HiMlis . SN, PEIE
B, SFHSAEGERYINT 1 98 R IR0 & b
(1.00 gkg ' )o W22 H Kb &R & 0 AR
¥y, A%, A A A I R R R AR

A. 4K Total nitrogen

%, 2A & RIUH 038 gkg B A & 4 109.70
mgkg ', WIS HEGTRIELELEA S HEP X
B, RRSER 205 kg, BARE SN 174.02
mg-kg ', PR R SRR R E

A Unmeasured
I 2% Grade |
112 Grade II
1% Grade 1T

20 30 40km

O
-

0 510

B. Tfi#A & Alkaline nitrogen

B2 REEFEIEIEZSESH

Fig.2 Distribution of tea plantation soil nitrogen content in Anxi County

223 RALEHBERSEEHRA

WL LR (K3, £5), LEHLLHEE
Oy AT B AE 0.14~ 176 gkg |, B ETHME N
0.62 g'kg ', AW A I N 534~25721 mg-kg |,
S RECN 42.72%, HEBEEHAHM S 2 & ik
FIPLRASh (1 90250 ) prifl, LR EAT 68.18% 4%
Fel 2 & B 45 4 1 2K B AR v (0.40~1.00 gkg '),

A. %=1 Total phosphorus

EBLRM LS . &880, A5k 3 R E i
HRT 20 mgkg ', WM EELBESESHGAY
5, EREBERSERMK, 2% 5 E{Hh 0.14
gkg!, BB A RN 534mgkg ', A H AR
oA A Z, SRS TR E
. B AL,

O A Unmeasured

w I 7 Grade |

11 %% Grade II
1112} Grade III

0510 20 30 40km

B. 5 % Available phosphorus

3 REBFETEBMESENT

Fig. 3 Distribution of tea plantation soil P content in Anxi County

224 FRALEWERS S ERA

WA R (K4, £5), REL2HE&E
Ay A JE I AE 4.83~24.06 g'kg |, A HOEIE K 14.53
gkg !, HALHN G AE 78.18~272.20 mgkg |, BEAAT
SR 165.50 gkg |, AEA 72.27% 45 R A4 &
IR B R R A B A o DL R T g A T b o
18.18% A5 el #44b F TN e Ak el Ao, B MR 2 el 4 8

P AL T IR A FE K, 8PS sk 4.83
gkg o MCAb, 3 B LA R R AL N 7818
mg-kg ', A 2 AL E S R B 90.64
mgkg ', BERMET S | R E A S A S
1T 9% 5 el M A1, HE At 245 Pl 3l 24 5 1 2 4k 7 vy 7
P bel b v DA b T e el IE Sy b, W] 223 £,
TP R R, B m A5,
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A. 2% Total potassium

O A Unmeasured

w 17 Grade |

= 1 2% Grade 11
%% Grade III

0510 20 30 40km

B. UL Available potassiu?n =

El4 REEFEDEFRSESH
Fig. 4 Distribution of tea plantation soil K content in Anxi County
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3 3 B T B AT R 2 VR LA il 4 I T 4 A
Bo(F6): WEAKE I S48 6 46 BUEH &
0.419~0.983, V%K 0.760, “FEIHYA T XA
bel A+ SRR Ty pm o, HERE A TRk RS . H
o, RIEAE ISR AR BUE RS Y S B
IFL 5 501 0.983, AR JE 478, IFLAE4U(H N
0419, H IS EF NG, 1o, 4FMH+t
BN SEARN LS . SN, fMHS
IFLFE MM 0.615, kb T4+ 3EAE b, HAeS
BIRE) T R A S S RhriE . IO, IR A
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Table 6 IFI of tea plantations in Anxi County

P2 L5 Distribution frequency /%
T SO TREUE %54 Grade
own IFI 1% 1§24 11 I3
Grade [ Grade II Grade Il Grade IV
g
. 0.743 I % 100.0 0.0 0.0 0.0
Penglai
et
.ﬁﬁ 0.754 1§24 44.1 59 14.7 353
Xianghua
A
" 0.615 1% 250 50 150 550
Futian
0.765 I % 54.2 8.3 8.3 29.2
Gande
T
o 0.875 1% 857 95 438 0.0
Hugqiu
a3}
. 0.733 1% 58.3 16.7 8.3 16.7
Jiandou
B
0.847 I % 75.0 25.0 0.0 0.0
Taozhou
. 0.419 Vg 0.0 0.0 0.0 100.0
Jingu
Wk
0.578 1% 16.7  16.7 16.7 50.0
Hushang
B
. 0.724 I % 25.0 25.0 25.0 25.0
Guangiao
T
. 0.861 1§24 100.0 0.0 0.0 0.0
Lantian
KA
. 0.860 1% 61.1 27.8 0.0 11.1
Daping
Ko
. 0.829 I % 79.2 12.5 8.3 0.0
Changging
AN
0.838 1§24 50.0 16.7 0.0 333
Longmen
ZHN
. 0.574 IIES 333 0.0 0.0 66.7
Cannei
74 H
. 0.864 I % 55.0 5.0 5.0 35.0
Lutian
=hi
. L. 0.729 1§24 28.6 429 28.6 0.0
Bailai
YAE
.ﬁ 0.835 1% 66.7 18.8 10.4 4.2
Longjuan
R
. 0.744 I % 333 50.0 16.7 0.0
Chengxiang
W1k
0.814 1§24 60.0 0.0 40.0 0.0
Hutou
i G
o 0.983 1% 545 273 182 0.0
Shangqing
PE
e 0.740 1% 24.1 15.5 15.5 44.8
Xiping
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BH R AT, WA Rk, B
B H M, &FEEHRES, WK, %%
B G S 8BRS s B A, &
W, W Es, ZEPEEZERBMXS. 22
LS M 4% I 97 4 B S M A A AN, 2 26
B A BRE SRR S B R 4 R 445 (A
IR AR 2SR, B S b TR A A S 4 ) R
W, R £ B M 0 R A Y 5, B
I [+ 4 48 P07 20 ke 3% B 3R 4 s 1) 4 A O T
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o, IFLAYSE Bk, st T LS A K b a5
W, BT SR —E XA A, R B
SRE AR SAE RN, L, TFLAE A el 380 7y
PP B R R, 25 I e A I R 45 A 2
W54 SR O 2 8

4 B

4.1 MR

e R R S ST O 8 = [ op= 78 e
FEHE, pHFYIEN 436, (U 27.27% BRI pH ik
B OEET s b bR, H % pH 25 0] 22 AR s kel 1
N ) MAREAY, BRI SR ANEfT, 81.82% A%
bel + AR ) S Rk B T Rhnife, Hoh A HLT A 8K
FoaEE, RAMEH G RN 2B AR
ZbE I Sy s oy A 2 R, R 14 A TR A
A (IF1) 4 0.419~0.983, ZEEARFIYZE R L IEAE S
SRR IR
4.2 FERREEIN

(1) 3 3 3t AT MILAE e R el 3 ek . i
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Gb, A Bk A Y o3 i IS Y L S AR B, AT LA
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