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Soil nutrient status and fertility evaluation of tea gardens in Menghai County

LIU Juan'?, ZHANG Nai-ming™", DENG Hong™’

(1. College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China; 2. College of Resource and Environmental
Science, Yunnan Agricultural University, Kunming 650201, China; 3.Yunnan Soil Fertility and Pollution Restoration Laboratory, Kunming
650201, China)

Abstract: Menghai is a large tea—producing county in Yunnan Province. In order to provide a scientific basis for soil improvement and
precise fertilization, we studied the soil nutrient status and fertility level of tea gardens in Menghai County. In this study, soil samples from
151 tea gardens was analyzed in terms of pH, organic matter content, and nutrient elements, through field investigation and spot sampling
in six towns within an area of concentrated tea gardens in Menghai County. The integrated fertility index (IFI) was also calculated to
evaluate the soil nutrient status of the tea plantations. The pH of tea garden soil varied from 3.83 to 6.16, with most soil pH suitable for the
erowth of tea trees. The organic matter contents ranged from 20.88 g- kg™ to 101.80 g« kg™ and the content of organic matter was rich,
reaching grade I standard. The total nitrogen, total phosphorus, and total potassium contents in Menghai County tea gardens were high,
but the supply of available nitrogen and available phosphorus were insufficient. The available potassium supply was sufficient, with only
Meng’ a and Menghun towns having soil with available potassium lower than the grade Il standard(6.25% and 20.00%, respectively ). The
integrated fertility index varied from 0.30 to 0.84, and some tea garden soils in Meng’ a, Mengzhe, Gelanghe, and Bulangshan townships

met the standards of grade [ or grade II. However, the soil fertility of tea gardens in the villages and towns fell mainly in the grade Il or
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erade IV categories. More than 60% of tea gardens had low or medium soil fertility levels, except for the Bulangshan townships. The soil pH

levels of tea gardens in Menghai County are suitable for the growth of tea trees. The contents of organic matter, total nitrogen, total

phosphorus, total potassium, and available potassium in these soils are high, but the supply of available nitrogen and available phosphorus

is insufficient. This highlights the need for suitable fertilization schemes.

Keywords: tea soil; alkaline nitrogen; available phosphorus; available potassium; fertility evaluation
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Table 1 Soil nutrient grading standards for tea gardens

FEHR Index I I I P A5 FE AR 71 High—quality tea garden standard
pH 4.5~5.5 4.0~4.55(5.5~6.5 >6.53<4.0 4.5~5.5
oM/(g-kg™) >20.00 15.00~20.00 <15.00 >20.00
TN/(g-kg™") >1.00 0.80~1.00 <0.80 >1.50
TP/(g-kg™) >1.00 0.40~1.00 <0.40 >1.00
TK/(g-kg™) >10.00 5.00~10.00 <5.00 =>10.00
AP/(mg-keg™) >20.00 5.00~20.00 <5.00 =20.00
AK/(mg-kg™) >100.00 60.00~100.00 <60.00 =100.00
AN/(mg-kg™) >100.00 80.00~100.00 <80.00 >100.00
LAY R AL IF1 A 38 ) 255 5 B0l , 32282 AR 40 2% el 1=
10-09(w-m) o . BSR4y PR UE , 0 2 25 THUIE 3 45 s A AN E A LA
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Table 4 Range of soil fertility grade for tea gardens

[DE<E LN G (G O ZVSF J5HT Idex IFI20.7 0.6<IFI<0.7 0.5<IFI<0.6 IFI<0.5
W= Vi (2) I 1455 Fertility grade 1 I It v
i V; B T3 7K Fertility level =1 Eid= st 1%
i=1
®2 REEHSETAHRE
Table 2 The value of turning point of membership curve
539 Grade pH OM/(g-kg")  AN/(mg-kg') AP/(mg-kg') AK/(mg-kg')  TN/(g-kg™) TP/(g-kg™) TK/(g-kg™)
Xuin 4.0 20 30 3 30 0.75 0.3 5
X. 4.5 — — — — — — —
X, 5.5 — — — — — — —
KXo 7.0 60 150 40 200 2 1 25
=3 IEMERNERNERIE
Table 3 The values of evaluation index weight
pH OM/(g-kg™) AN/(mg-kg™) AP/(mg-kg™) AK/(mg-kg™) TN/(g-kg™) TP/(g-kg™) TK/(g-kg™)
0.02 0.05 0.17 0.24 0.23 0.06 0.08 0.15
http://'www.aed.org.cn — 81—
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23 ZETERZSE

HI 22 7 AT %0, i EL A5 & B el - 48 4 R B i A
0.97~4.65 g-kg ' Z[A], 2 55 R EAE 8.24%~34.91% Z
], BREDIREE AL, Hofth £ B A Pl 3 =Ty
B TR AR E(1.5 g-ke™) , BBTAE B F4E |
BHBEAE S B S A L0 2 250 e /S R
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AL, SR B B A S R e R SRR

Bl A R 1A AR — A R AR . i B
% S AR R A S R T PR . B EAS
2 IR R SR, A R 1.75~327.20 mg -
ke, BRENEEFIAT B 1L £ 41, HoAth £ A i A AR 5
RBEIKT 90% ., FEXLE S b | BhTRAET- S0 A
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x5 @iBEREFXELEpHE
Table 5 Soil pH value of tea gardens of Menghai County

£ T[] SEFH FrifE s A L Z ok FEA 34512 Samples distribution frequency/%
Town Range Mean  Standard deviation Coefficient of variation/% 1 I m
BT Meng a town 4.10~5.89  4.75 0.36 7.54 78.43 21.57 0
B354 Menghai town 4.95~6.12  5.51 0.42 7.56 50.00 50.00 0
B £5 Mengzhe town 3.83~5.06  4.68 0.29 6.24 85.29 11.77 2.94
BIRA Menghun town 4.76~6.16  5.51 0.31 7.84 25.00 50.00 25.00
KB £ Gelanghe township ~ 4.47~5.55  4.93 0.84 6.96 80.00 20.00 0
A 1L % Bulangshan township  4.67~5.39  5.06 0.23 4.56 100.00 0 0

Fo BiBERIEFELHERNER

Table 6 Soil organic matter of tea gardens of Menghai county

FEA G i 51 5%
BulES 7 A U paiy K
Z L T PrifE 22 25 AR Samples distribution frequency/%
Town Range/(g-kg™) Mean/(g-kg™) Standard deviation/(g-kg™) Coefficient of variation/% h I m
B P4 Meng a town 26.27~76.31 53.10 12.19 22.73 100.00 0 0
B Menghai town 30.52~58.07 48.43 8.00 15.67 100.00 0 0
B Mengzhe town 20.88~90.69 56.35 18.02 31.50 100.00 0 0
B IR Menghun town 22.85~42.27 32.23 10.41 21.93 100.00 0 0
kB £ Gelanghe township ~ 49.04~101.80 65.69 16.86 24.84 100.00 0 0
Ai 81111 £ Bulangshan township ~ 39.29~63.00 50.17 7.79 14.65 100.00 0 0

http://www.aed.org.cn
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Table 7 The contents of total nitrogen and alkali-hydrolysis nitrogen in the soil of tea gardens in Menghai County

eI it H B FEE B B BIRAR KW 2 KT NITES
Index Ttem Meng'a town Menghai town Mengzhe town Menghun town Gelanghe township Bulangshan township
TN JLF/ (g kg™) 1.16~3.46  1.24~2.10 1.33~4.43 0.97~1.36 1.48~4.65 1.76~2.34
SEME/ (g ke ) 1.99 1.73 2.83 1.21 274 2.00
b2/ (g kg ™) 0.60 0.20 0.80 1.00 1.10 0.20
75 S5 Z K % 27.40 13.15 27.77 8.24 3491 9.60
AN JEHE/(mg-kg™) 1.75~210.00 8.02~205.10  6.30~327.20 29.25~139.13  2.45~159.25 9.80~79.25
FEE/ (mg k™) 60.37 71.21 79.33 89.67 44.45 36.64
b2/ (mg-keg™) 57.86 67.58 90.04 31.42 48.97 24.65
5 5 F AU % 94.90 90.04 111.82 38.15 106.68 58.88
FEA I | 25.49 30.00 26.47 50.00 18.75 0
1%
Il 31.37 0 2.94 10.00 0 0
i 43.14 70.00 70.59 40.00 81.25 100.00

el ik BT L e = Ak el ) 1 39878 FR PR, 10.00% R4S
bel 4 9 kb T 1T Zbn i, A 40.00% 1 25 bl 1 358 )& T 111
FARE A TFHERA JE WPRI o B BT AR5 el - S i
A e A 1.75~210.00 mg - kg™, HAFE I E N
60.37 mg- kg™, BB AT Pel - SRR R AL R A 1 R
T T4 SR ) - SRR B 1 25.49% , 45 31.37% F 1 ST
R SR T I 9%, A 43.14% 1Y S0 a0
JEF MG, e LR, BhEEE B A% A S
DL X A B3t £ 9y B A 70% . 70.59% . 81.25% F
100.00% Fy - 48 il i 220 % it & T 1L b ofe ,
A AL & - 2B 2 i de K, 108 36.64 mg kg™
24 FETEBHESE

BB A% £ S P 3 i S R NS 8 IR, il
T EL5 bl e e i S TV R 0.32~3.40 g kg, AR R
FREAE 24.54%~53.03% 2. [8] o Horpr, BhBoJE | Bl V4

BYIREE A5 BN S A4 B 1L S 25 el 18 4l e Y R
4 0.38~3.40.0.76~1.96..0.60~2.69 .0.39~1.63 g-kg ™ il
0.44~1.68 g-kg ™', - ¥I{E 73 5124 1.05.1.40,1.41.,1.56
g kg 115 g kg, SMEIIR B 1 Gbn i, 1M Bl 0 HE
RS R R 0.74 g kg TER ST RN

B B4 S AR P - A A S L R 0.22~
138.98 mg- kg™ A WALl & V-3 A 0B i e L A
T Hbr ey 585 77.78%, T Febp e (1 4 5 5
22.22%. ) PR | Bl 3 A e 1 A AR O T3
{H43 54 19.92 mg- kg™ F112.14 mg-kg™, ik T Zehnife
() 1338 5351 i 84.31% .50.00% , ik %) T Zebr i i + 152
3 5 15.69% 11.73% ., @l 5 B IR A A% A S
A5l A A S R A B T Fbnif 355 T ik
HE Y 3253 51 5 10.00% . 80.00% #125.00%, =4~ %
B B4 90.00% 20.00% 1 75.00% 11 - 358 4k T 2%

®8 WBERIEFE L ELE AUHMASE

Table 8 The content of total phosphorus and available phosphorus in the soil of tea gardens in Menghai County

Bzt TiH Bl EE a2 Fpigi BTE AL KIS i %
Index Ttem Meng'a town Menghai town Mengzhe town Menghun town Gelanghe township Bulangshan township
TP T/ (g kg™) 0.38~3.40  0.76~1.96  0.32~1.79  0.60~2.69 0.39~1.63 0.44~1.68
FHE (g-kg™) 1.05 1.40 0.74 1.41 1.56 1.15
brifEZE/(g-kg™) 0.52 0.43 0.39 0.53 0.37 0.44
A5 5 Z B % 49.57 24.54 53.03 34.46 36.25 36.25
AP JEH/(mg-kg™) 6.62~138.98  0.36~9.53  0.22~87.64  2.84~13.02 0.72~9.96 13.02~59.27
SEEIE/ (mg kg ™) 19.92 2.88 12.14 6.92 3.48 34.08
FrifEZE/ (mg-kg™) 26.12 2.68 20.55 3.43 3.05 16.54
7 S B %o 119.36 88.34 12.43 40.10 84.59 45.76
FEA A3 A1 I 15.69 0 11.73 0 0 77.78
1% I 84.31 10.00 50.00 80.00 25.00 2222
m 0 90.00 38.27 20.00 75.00 0
http://'www.aed.org.cn — 83—
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Table 9 The contents of total potassium and available potassium in the soil of tea gardens in Menghai County

S i H ) B 2L B Fijpigel i RlEA e IR S (e NTES
Index Item Meng’a town Menghai town Mengzhe town Menghun town Gelanghe township Bulangshan township
TK LM/ (g-kg™") 0.65~64.26  1.78~8.09  2.29~53.40  0.23~23.57 0.87~28.28 0.23~26.71
SFEE/ (g-ke™) 14.39 3.91 15.67 4.93 12.64 12.07
FriEZE/ (g k™) 13.05 3.40 10.54 8.87 8.64 9.44
5 Z KU % 90.55 58.66 68.70 58.61 60.34 73.79
AK JLHl/(mg-kg™) 42.99~396.35 189.47~259.81 172.09~359.11 35.54~321.05  73.61~229.19 211.81~351.66
SFEE/ (mg - kg™) 175.56 22256 220.67 154.88 152.72 278.22
PrifEZ/ (mg-keg™) 125.18 96.69 105.23 88.75 98.43 88.01
5 5 AU % 54.34 14.75 28.54 62.08 35.74 21.24
AT I 75.00 100.00 100.00 60.00 80.00 100.00
%
Il 18.75 0 0 20.00 20.00 0
I 6.25 0 0 20.00 0 0
F10 GRS SHEFRETERNER
Table 10 Soil fertility level of tea plantations in Menghai County
EZ: HE 154685k FEAI A 52 Samples distribution frequency/%
Town IFI 1 I m \Y%
B P4 Meng' a town 0.34~0.73 5.00 15.00 40.00 40.00
B Menghai town 0.41~0.59 0 0 40.00 60.00
BT Mengzhe town 0.38~0.81 11.77 20.58 17.65 50.00
BTR L Menghun town 0.34~0.55 0 30.00 70.00
F&IH1 % Gelanghe township 0.30~0.67 6.25 37.50 56.25
A1l % Bulangshan township 0.54~0.84 23.07 69.24 7.69 0

http://www.aed.org.cn



X8, % #ig R E L EF S KA KBS REITH

2021418

T A PR AL A, PR % it P ek R 7], oA
T SR i % Il %) pH S B ) £ B
K,
3 itig
3.1 FELEpHIET M

- PR B X TR 53 (A S B SR W ORI Lk
AT B FEAR K A S2 e, 45 bl 1 58 pH & B 325 1
AP A A A R TR, AR B R i
A1 pHE 7 4.0~6.5 [ H IR i A= K il pH PF
1K 4.5~5.5%, pH & T 6.5 Z< A HE LU A= K 1 pH %
T 4.0 2 S8 AR AR S IR A R
PEARR A A K Z B . AFE KB, B iE
B S 250 pH AE 3.83~6.16 30 Bl Y, #h v H K40
H pHE A WA, D EB 2 - e s f b , AN F]
FAM A . 3 A 3R ) R AR £ | it AE
AT REAR A S K, 250 B S B R L 21
B Bk R SR T RE I 3R Ak . TR E &
TR AR A5 el 48, ] LA o it A ATLIES it P el A L
S - 5 Tt NS5 5 =X, - 2% el - 45 5 o Ay 1k
R
3.2 BFELTIERERYFTS

A R4y B R S A e A LI RE T
BRI, W AEAE KR T WA B BUER TR 2 AN B
WA B B AR, A AERE R LR I 1E A K R
B, BRESWEREBTUANDERICR, AFE
AR A RHA N BT AR 4 2R 32 B, BfoR
EECERES S T2 ) @ A B ol AN O B L N s
VB, R MR A () P R . BRI AR A
YRR WP E B AE R [RIB ASARA P 1 25 ol
PR B FfE A L S B R W VA5G . T AT LU
S E A AR PR T AR K o R ORI A L B2
FPUR AR T, R AT DL A A Y AR BIESE R
B3/ = RS P I o S W 0 o e o Y [
A R A S B e AN A o BRENTRAE, A4 £ BHR
FIPL 5T e 7 245 el - SRR A R Y b A8 e v AN
30%. BRATEHIL S Ab, HoAh & £ B S fiE 1 ™ F A
SE AN i B EE A D AR 15.69% F111.73% Ff 1381k
B T Gebrfe, BOACERHLN 782 , (BN BT FRUFN B VR A 4
A 6.25% F120.00% L A T %K. A B
HORAM AE R AT EFRICR , IR ARG A
SR AT BB R T R TR, B i B
AR R 255 Pl - A 3 e R 0y 3 > 4 it 5N AT

http://'www.aed.org.cn

SR g ol B2 e el R SRR A B ) 5
33 TEEAEESTEM SRR ZERIERNEN
T R AT

AL T A AR PR AL, O R
H AL AP E R 25 a OB SEBLR - 2
PEAT IR Bl TR A B B E S PHLIECRL T Y R
H1 T2 L HE 7 o 4 2 S 1, 5 0 25 P AE AR Bl ik
e . Hl T 3 e RPN 1 7 R AR
Z G O oAk IR R LR S PR A A
IS ARG A% bl - HETR 00 o0 AR, Tl ORI K
TR 114 S TR a4l Py 2 70 SR i B o KR E TR AR SRR
a8 3 78 S AR AT S A AR PR A i o LA
TR B BAS E 5 4 b SR B2 AR AR i P AR A+ ) £ 0
NET1 251 K. AR5 05 n] LI i SR JEE 4 ik
S SERE T [R5 A A R R 1, (9 45 SR B o e
BRIEE . [RIE, PO RS AR AR B 8 X TR A5 SR Y
AR AR AR R BRI o ASBIE ST 16 B 4 3 pH {EL
AP R W P R AT O S R A 8
T S IR AR AR D R NE T PN R R, (HA 1
PR - HENE ST 9 BT RRAN R, AN OB 22 1
JEE , DRI A 5 28 B0 A W 78 PRI FE A RO AR, 72
S 28 B0k B A IR b A 5 i A5 Bl a5
TR AR AR, 2 — TP 2 WA (4 07 3520, B ik al
THBR AN R 90, HA G BIPERSE (e

4 it

(1)@ 845 £ S5 I pH ¢ 3.83~6.16 LN , 6
A S B (BY T4 | BhIRAE | Bh I EE B TR A% B A S A
B )43 504 78.43% . 50.00% . 85.29% . 25.00%
80.00% F1 100.00% ) -3 pH 1&E A AW AL K B B4
JoT R A T SR o A el A P Y LA
20.88~101.80 g-kg ™', ¥Jik 5| T Zubnifi,

()@ B4 S AR AT EFEE  (HAUA
RN RN, HAL R £ Bk B0 R e A
- S R 0 L AR R A 30% 5 iR LA S A
W& B AE 0.32~3.40 g- kg™ Z 8], 4 & B K8 F
& BRATIL 2 4 HAN A S B RUBE L AN B
o] L Rl R AT 15.69% A1 11.73% By -3k %) T 9%
B 5 VR L 4% & BRIl HE 4 B0 2 BEE LR 0.23~
64.26 ¢+ kg™, A T W R 35.54~396.35 mg -
ke, B AN 70 AL, [UEN BTAE A IR H 5 B 6.25%
F120.00% - 354808 & T I b it

(3) il i B 4% & B - 8808 ) 28 A 35 B (IFD) 75
g5



R TR SR

R E385-F 1

2] & BT, @ . %M

[S] ViR FR, 38 7E, RafE

[6] Vi, Fh i, EHM, 5. AR F

[714EH 7, M, SkHR, 45

[10] &t L3 b2y

0.30~0.84 Z [1] , &l BT 450, il 308 48 4% P91 FN & LA B9 1L
SAIA R LR T A brifE, i EL 4% £
A5 el T30 7 A 2 32 B A e RN IV 9, B A1 B L
2 A, Hogy & B9 88 3T 60% 25 e 4 38 4k F IR AE
TR

SE Lk

[ #)%, EFHT, B, 5. i b 28 b AU b e R 20 15 2k

Al BT DG R BIWFAR ], 2527, 2015, 35(6) : 574-582.
Guang-rong, WANG Xiu—qing, XIE Jin, et al. Analysis of the relation-

YANG

ship between soil nutrients and tea main quality components of ancient
tea arboretum and modern tea garden in Yunnan Province[J]. Journal
of Tea Science, 2015, 35(6) : 574-582.

I bt RO AL, 2010
HUANG Chang-yong, XU Jlan—mmg. Soil science[M]. Beijing: China
Agriculture Press, 2010.

(3] 4k R, FIICH, # AR, 55 BBk b L SR RHIE S HE ) B

VO] B A R 27 i (A 8RR iR, 2018, 33(5) £ 925-933.
WEN Ji-liang, ZHOU Yuan—-qing, YANG Dong-hua, et al. Nutrient
characteristics and assessment for the fertility quality of the tea planta-
tion soils in Xinping County[J]. Journal of Yunnan Agricultural Univer-

sity(Natural Science), 2018, 33(5) :925-933.

[4] W AREE, 5, 830, 4F . 2 i P XU 2 Bl 1SR Ak Bl

SEHTID. 4, 2014, 46(2) : 386-388.
Wen-long, et al. Analysis on soil nurtrients of tea gardens in Xishuang-
banna of Yunnan Province[J]. Soils, 2014, 46(2) : 386-388.
LSRR R TS 2R R R A O & (D)
[ A 2% 3 4], 2005, 21(4) :97-100.  SHI Jin—lin, NA Ling—jie,
SONG Yun—hua, et al. Correlations of soil fertility factors with tea qual-
ity[J]. Chinese Agricultural Science Bulletin, 2005, 21(4) :97-100.
LTI A el LS T2 K PR
[J]. g Rl 2016, 44(11) : 1659-1663. XU Yan, SUN Yun—

nan, YU Xiang-shuai, et al. Soil fertility diagnosis and evaluation of

GAO Fei-fei, LI Jia=hua, QI

tea garden in Jinghong of Yunnan Province[J]. Journal of Shanxi Agri-
cultural Sciences, 2016, 44(11):1659-1663.

ST TT BHAS bl 13 3R 1R DL 5 HE T
W PE A [T]. £ 5, 2016, 48 (4) : 668 -674. REN Yan—fang, HE
Jun—yu, ZHANG Yan—chao, et al. Soil nutrient status and comprehen-
sive evaluation of quality of soil fertility of tea garden in Kaiyang of

Guizhou Province[J]. Soils, 2016, 48(4) : 668—-674.

[8] A b, A, H K, 55 . &0 A A8 R LA = A A SR ).

[ A 2 4, 2010, 27(2) :171-174. LI You—yong, LIANG Ming—
zhi, XTA Li—fei, et al. Study on soil chemical constituents of the table-

land tea garden in Yunnan Province[J]. Chinese Agricultural Science

Bulletin, 2010, 27(2) : 171-174.

(9] FIARTDF, BRee, ARP4IE . dhifE L2877l R e BUR 55 %0 5. AR

PR, 2008(8) :51-52. ZHOU Song—fang, CHEN Jian—feng, ZHU
Xing—zheng. Development status and countermeasures of tea industry
in Menghai County[J]. Xiandai Nongye Keji, 2008(8) :51-52.

TR, AU o OB T AR,

LU Ru—kun. Soil agricultural chemical analysis meth-

2000:65-67.

[1]

[12] 450, JT 75, WIFR R, 48 VLORAe M 327 X L e o)

[13] TR &, B

[14]

[15]

[16]

[17]

[18]

[19]

[20]

od[M]. Beijing: China Agricultural Science and Technology Press,
2000:65-67.
1 5K/ANEE, BRIA, W5 75 4%, 45 . SUMITE 28 X 2R el 138 pH (I E 2857
SROIHTL. VU RS AR A4, 2015, 28(1) :286-291.  ZHANG Xiao-
qin, CHEN Juan, GAO Xiu-bing, et al. Analysis on pH and major soil
nutrients of tea gardens in key tea producing areas of Guizhou[J].
Southwest China Journal of Agricultural Sciences, 2015, 28(1) : 286—
291.
[543 A1
[J]. Z<nham iR, 2019, 46(2) : 170-176. LI Huan, WAN Qing, HU
Zhen—min, et al. Analysis on spatial variation of soil nutrient in major
tea producing regions of Jiangsu Province[J]. Journal of Tea Communi-
cation, 2019, 46(2) : 170~176.

5, PRATDF . IR AL MO AE ARV AR AR,
2019, 38(6) : 1900-1908. ZHANG Ling—yu, ZHAO Xue - qiang,
SHEN Ren—fang. Soil acidification and its ecological effects[J]. Chi-
nese Journal of Ecology, 2019, 38(6) : 1900-1908.
P/ REEE N 778 A ok c: il N [ B B A N T e B S AW 7l B
RIS, 28R, 2008, 28(3):207-231. YOU Xue-
qin, YANG Ya—jun, RUAN Jian—yun. Requirement on nitrogen, phos-
phorus and potassium by tea plants with different ages under field
conditions[J]. Journal of Tea Science, 2008, 28(3) :207-231.
AR, AR BB AR TG R I R LA ). P R 2
4%, 2005, 21(1) :62-75. LI Jing, XIA Jian—guo. Summary on nitro-
gen (N), phosphorus (P), potassium (K) and tea quality[J]. Chinese
Agricultural Science Bulletin, 2005, 21(1) :62-75.
LI, SR A, XU 58, 45 . bR X Al 39 L T B 2 i i Rk
BAFHTI). Hh E A A AR, 2011, 27(13) :92-95.  WANG Hong—
juan, GONG Zi-ming, LIU Ming—yan, et al. Analysis of soil fertility
and tea tree nutrition in Yiling distriction[J]. Chinese Agricultural Sci-
ence Bulletin, 2011, 27(13):92-95.
1 BAAE, FHE . B K i ek Bt vy - SFE N 07 2 U5 R 114
T2 5] R VIR 5 PR AR, 2014, 31(1):1-7.  WENG
Bo-qi, ZHENG Xiang~-zhou. Thinking and countermeasures for ratio-
nal utilization of soil fertility in modern agriculture developping[J].
Journal of Agriculture Resource and Environment, 2014, 31(1) : 1-7.
1R, Al R, RBr R, A TR o) ) S b 1 R AP AR A S
IR Ty £ VA ()] A E IR SRR AR, 2007, 13(4) £ 620~
624. CHEN Chang—qing, HE Yuan—qiu, BIAN Xin-min, et al. Soil
fertility comprehensive evaluation under continuous farming pattern
on dry land base on eigenvector[J]. Plant Nuirition and Fertilizer Sci-
ence, 2007, 13(4) :620-624.
SRR, ATRERR, AR SE T RO B A BB A SIS O BT AR
1. KRB 5 285, 2019, 25(5) :65-74. WU Deng—feng, REN
Zhen—-zhen, GE Chun—hua. Evalution of soil fertility quality based on
fuzzy mathematical model|}]. Water Conservancy Science and Technol-
ogy and Economy, 2019, 25(5) :65-74.
SRR AR, ARt g R - R IX S PR TS ). A,
2014, 45(4) :978-983. WU Ming—wei, DU Hong—yan. Evaluation
of soil fertility in coastal saline reclamation arealJ]. Chinese Journal of

Soil Science, 2014, 45(4) :978-983.

http://www.aed.org.cn



