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An evaluation of soil nutrient status and balance in Meitan tea plantations
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Abstract: This research investigated the soil nutrient status and balance in Meitan tea plantations. Six indica-
tors were selected (pH, organic matter, total nitrogen, alkaline nitrogen, available phosphorus and available
potassium) and data on these collected for six categories of tea plantation. The data were evaluated by principal
component analysis. It was found that: 1) The soil pH of Meitan tea plantations ranged from 3. 73 to 7. 26,
with an average value of 5.01. In 61.11% of the surveyed tea plantations, the soil tests satisfied the standard
set for high quality tea plantations. Hence, the soil pH of Meitan tea plantations was generally suitable, al-

though soil in 16. 67 % of the tea plantations had an acidification trend. 2) The contents of organic matter, total
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nitrogen, alkaline nitrogen, available phosphorus and available potassium in Meitan tea plantations were in
most cases rich, with average values of 22.84 g« kg™, 1.43 g+ kg™', 124.50 mg * kg™ ', 44. 16 mg « kg™'
and 135.61 mg « kg ', respectively. For the same list of tests, soil in 61.11%, 70.37%, 61.11%, 55.56%
and 59.26% , respectively, of the tea plantations met the standard for high quality tea plantations, but the sta-
tus for individual nutrients differed between plantations. 3) The integrated fertility index (IFI) range for the
surveyed Meitan tea plantations was 0. 179—0. 989, with an average value of 0. 683. In 51. 85% of the tea plan-
tations soil was at level 1 status, and in 31. 48 %, it was at level Il. Hence, the soil nutrient status is general-
ly good. There were obvious differences in IFI between the different categories of tea plantations, with the
ranking being: medium mountain yellow soil>>hilly yellow soil>>hilly calcareous soil>>low mountain yellow soil
>medium mountain calcareous soil >low mountain calcareous soil. 4) There was a very significant negative
correlation between pH and organic matter, total nitrogen, and available phosphorus, and a significant negative
correlation of pH with alkaline nitrogen. There was a significant (P<Z0. 05) and a very significant (P<C0. 01)
positive correlation between the nutrient indexes; i. e. the values for the various nutrients at any one test site
were relatively close and homologous. Tea plantation values for soil pH were negatively correlated with IFI
(P<C0.01), and test values for other nutrients were positively correlated with IFI (P<Z0.01).

Key words: Meitan tea plantations; soil nutrient; soil fertility quality; integrated fertility index (IFD) ; principal

component analysis
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Fig.1 Tea plantations soil sampling map
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Table 1 Value of turning point of membership function curve of each fertility index

He T U pH A BB o AR A A B HACH
Turning point Organic matter Total nitrogen Alkaline nitrogen Available phosphorus  Available potassium
value (g kg (g kg™ (mg * kg™ 1) (mg « kg™ 1) (mg kg ")

x1 4.0 10 0.75 60 5 50
k) 4.5 30 2.00 120 20 150
T3 6.0 — — — — _
x4 7.0 — — — — —
T ="RR =M,
Note: “—7” indicate null value.
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Table 2 Comprehensive evaluation criteria of soil fertility

TR S LR A5 AR TF] IF1=0. 75 0. 50<<IFI1<C0. 75 0. 25<<IFI1<C0. 50 1F1<C0. 25

+ AR F1 %9 Soil fertility grade I 2% Level [ Il 2% Level 1l Il 2% Level Il V2% Level IV

1.4 FEH
H IBM SPSS 25. 0 #l Origin 2018 #4347 e 3140 i ikl &

2 GHRE5SH

2.1 FE X EARL

FRA5 [ 5 2 € £ & 7= M 3R B8 4 R Z5 08 (NY /T 391-2013)" [ 58 4% i 7= M 3R b5 % R 4 4 (NY/T 853-
2004) 10 v e el - AL 3 B4 53 GbR v O 45 5 i SO AR AT AR Y A0 B R AR 7 i el Y L B SR A2 WA A o E U
PR b R HEIR I 7 BARME(GR 3)
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Table 3 Tea plantations soil nutrients classification standard

F8 45 Index — % Level [ % Level I =% Level Il 45 4% bel 45 #fE High quality tea plantation standard
pH 4.5 4.5~5.5 >5.5 4.5~5.5
A AL Organic matter (g« kg™ 1) >15 10~15 <10 =20
4% Total nitrogen (g« kg™1) >1.0 0.8~1.0 <0.8 =1.5
8 f# Z Alkaline nitrogen (mg « kg™ 1) =>100 50~100 <50 =100
£ %W Available phosphorus (mg * kg™ ') >10 5~10 <5 =20
HALET Available potassium (mg » kg™ 1) >120 80~120 <80 =100

2.1.1 +3E pHH HH 2R A4 Al JETR A5 b 3 pH AR (RS 3. 73~7. 26, {H R 5. 01, R RN
15. 98 %, J&@ T 55748 5, A WA 4% 2R AU 2% [l (1 + 48 pH A8 S AN K AS el +- 88 pH A0 A oK &, 58 pH AR T 4. 5 A 45 [l
di16.67% .8 T 5.5 BRI & 22.22% .pH R 4. 5~5.5 M4 5 61, 11% . KA 61. 11 % A5 e85 T
e T 25 Fel AR T . 4% 26 B 25 el 138 pH ME Jy 4. 72~5. 48, Horpr, [ i 48 > vh il A K+ > 1l A K+ >R
WO O B B A K A B B B A K b 22 (AR P 25 5 (P<T0. 05) , HAA 2K A A pH 3
(B A5 6 P 5t 24 el o A

2.1.2 HHEAHLR B 4 Al JRTRL S Pl R ML AR ARy y 9. 24 ~44.62 g - kg 'L I(H N 22.84 g -
kg 'L R ZR A LR & AR O AR AR S AR S R BN 33,06 %6 s NAS B A HILT A B A OR B L A HLR
FRAT 15 g+ kg MR REE L 87.04%0,10~15 g « kg "M REIA 11,112 ,/NT 10 g « kg 'AYASFEAALL. 8504,
HAT 61. 11 % A 2% el 35 B 00 B 2% el i b o . 45 28 U2 Tl H A LT3 R 18, 93~26.00 g « kg ', Horpr, B A
KA > R E Sl >l K >R A K >R R AR R 2 LR E AR (P>
0. 05) , BR A L1 35 2% el A , HL A% 45 2 AU 2% el -+ 49645 ML % i (B 9 7 & O 5 5% el A o
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x4 BEFEIEHNEIFEFINRR

Table 4 Main nutrient status of soil in Meitan tea plantations

FEES pH A HL R Ex i ik 2 A Rk A
Types of tea plantation Organic Total Alkaline Available Available
matter nitrogen nitrogen phosphorous potassium
(g+ kg™ M) (gekg ') (mgekg » (mg -+ kg™ b (mg+ kg 1)

K11 #53% Low mountain yellow soil 5.1240.29ab 18.93+2.25a 1.16+0.11a 95.6748.05b 16.36=3.91a  110.78+20.99a
&1l 47 K £ Low mountain calcareous soil 5.1640.32ab 22.35+2.88a 1.45+0.17a169.654+51.83a 48.24+23.84a 172.00%36.49a
B #5 3 Hilly yellow soil 5.4840.34a 23.60+4.04a 1.4140.22a119.58421.30ab 56.45+43.56a 114.67432.19a
B A Ik £ Hilly calcareous soil 4,7240.10b 26.00+1.63a 1.54740.10a123.5747.67ab 41.57+10.02a 170.44+26.57a
1l ¥ HE Medium mountain yellow soil 4,.7740.09ab 23.21+1.48a 1.537+0.09a 121. 18+ 11. 20ab 46.54+20.38a 108.67+12.75a

F1 111 47 JK + Medium mountain calcareous soil  5.3440.28ab 22.92+2.11a 1.46240.09a 117.3548.94ab 55.79+11.40a 137.11+27.17a

JiFl Range 3.73~7.26 9.24~44,62 0.74~2.77 33.01~380.28 0.91~404.05  30.00~360.00
M Average 5.0140.11  22.8441.03 1.4340.06 124.509.83  44.16+9.06 135. 6111, 16
FrifE 2% Standard deviation 0. 80 7.37 0.38 51.50 66. 85 73.14
75 5 Z B Coelficient of variation (%) 15.98 33.06 27.66 44, 85 147. 00 56.07

A B3R Distribution frequency (%)

1 4% Level I 16. 67 87. 04 85.19 61.11 74,07 50. 00
I 2% Level Il 61.11 11.11 9.25 37.04 14. 82 24.07
I %% Level I 22.22 1.85 5.56 1.85 11.11 25.93
i B 45 B 5 [ High quality tea plantation pro- 61.11 61.11 70. 37 61.11 55.56 59. 26

portion (%)

EFAARNG FHRRZRBE (P<0.05),

Note: Different lowercase letters within the same column indicate significant differences (P<C0. 05).

2.1.3 hHEALBEHOCEK M2 4 g, VEE Sk H AR SN 0.74~2.77 g+ kg "L IYME N 1.43 g+
kg oA ARG R R RN 27. 660 BT HEERNER PIELASTRSMGEE, LELASEST
1.0 g« kg "M H ik 85.19% KT 0.8 g+ kg 'MY{L 5.56%,0.8~1.0 g+ kg "ZMM N 9.25% .4 70.37%
(4 245 el 3k SR T A4S bl b o . A5 R % el R AME ) 1.16~1.54 g » kg ', Horf, BB A K - > il 3%
B>l Ay K >R A K > B v IR LD B £5 2R AL el 2 R B 22 S (P>>0. 05) , Ho A 2R B
A B B A Bk R L A 2 e A R i A A4 B O T AR A oA

VR T 255 el - SR Ak 28 1l 33.01~380. 28 mg « kg ' IYMH N 124,50 mg « kg ' AN A A% B b A R
AR REON 44. 8500, JE TR AR SR L U0 WY A 255 el ] ) e R B 2 S K s DA el A AR AU i o i R A
Bl f R0 % K F 100 mg » kg ' AYZEEE A 61.11%,/NF 50 mg « kg AT 1. 85%,50~100 mg * kg ' A9 i
37.04% A 61. 11 Yo iy 4s el ik B 00 B 45 Fel (b o . 4% S AL 2% bl 4= SR wl it AU 9 (E ly 95. 67~169. 65 mg » kg ', H
AR LA K > BB A K v L B HE > B A vl K IR B AR L B S AR A K 2 A A
P50 3 M 25 5 (P<<0. 05) , HAAIG LU 3 2% el A e mal e 20 7 i 39 (R 75 A 00 0 2% el 1) s o

R TR 2% Pl A 80 3% 520 0. 91~404. 05 mg » kg ' IY{EHy 44. 16 mg - kg ', AR el A 50w & 578 5 R AL
ik 147,00 %, J& 5 A8 S5 NI bl + 4647 20l o A R, HIEA B S R T 10 mg » kg AR Y 74,07 %, /)
F 5 mg - kg "AYZEEE A 11.11%,5~10 mg « kg ' AASHE & 14. 82 %, A 55. 56 Yo A% el 35 B AL B A bR L 45
FRIE bl A AW R 16, 36~56.45 mg « kg ', FL i K BN/IMRIR Oy - e B2 B> il K - >R LA K >
Ll B = B A K b > AR Ll B L A SR A el =2 [R) O 3 M 25 R (P=>0. 05) , HLAUAR Ll 3 498 2% el + 38 A w5 it
PHE A AT GO0 5T 245 b 1 b o
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TR TR 2% Pel S A% 8 2 5 30, 00~360. 00 mg » kg ', B{H Ky 135. 61 mg » kg ', A [FZ R HE A FEAE R R
Bmiis 56. 0726 J@ TR AR 5 s S Il - E AL & =t A0 A R &, D EEEAHR & : KT 120 mg - kg B AS B
50.00% ,/NT 80 mg « kg 'FIAEHE (5 25.93%,80~120 mg « kg ‘B (5 24. 07 % AT 59. 26 % (R 2% el 35 B4 T 4%
Bel B b 7 4% S R 25 el 4 98 R H9 (M 108, 67~172.00 mg « kg ', Hodp AR I A K + > B A K+ >l A
TR A== g 0 98 > 1L B 4 > o 1 R L 45 R AR T 22 1) G e PR 25 5 (P=>0. 05) L IR AR R 2R I i b v
2.2 THRAREFFARIFL
2.2.1 PRI SR T 4R bR A Sk RE AL R4l - SR g S D0 O vk b SR e B R A KL RS TR
J AR bR G SR JE B (R 5) R EAIGUAE Jy 8 bR 1R] A AH OC R AR (3R 6) , Hoh, pH S5 A AL L & S A A0 2 1] R A
TSR, 0 A 03 DO G s A LT A A e R A Rl R A 2 T A L B R A O | R
Z V] WA RS A O | SRR T A A S IR A DG, R R SR O R A )

®5 BEFETERNREBREGHREE
Table 5 Membership of soil fertility quality index in Meitan tea plantations

S JEE Membership

A 27 pH A BLBE X i e R AL

Types of tea plantation Organic Total Alkaline Available Available

matter nitrogen nitrogen phosphorous potassium
iK1 253 Low mountain yellow soil 0. 86 0. 60 0. 40 0.72 0.73 0.63
&1 A K + Low mountain calcareous soil 0.71 0.57 0.51 0. 67 0. 54 0.50
B #3E Hilly yellow soil 0. 89 0.55 0.48 0.72 1. 00 0.77
e f1 JK + Hilly calcareous soil 0.85 0.56 0.51 0.77 0.78 0.58
11 #3€ Medium mountain yellow soil 0.92 0.78 0.71 0. 85 0. 69 0.71
il 7 K £ Medium mountain calcareous soil 0. 80 0.62 0.55 0.65 0.59 0.68

xo6 TRIEHRERIRERERXNE

Table 6 Correlation between soil fertility quality indexes

it H pH A HLBT 2R B A A A R
Ttem Organic matter Total nitrogen Alkaline nitrogen Available phosphorous
A MR Organic matter —0.491" "
4% Total nitrogen —0.442" " 0.935" "
B fi# & Alkaline nitrogen —0.328" 0.669" " 0.749**
A %Wk Available phosphorous —0.491"* 0.511" " 0.551" " 0.446" "
AL Available potassium —0.183 0.415" 0.374" " 0.439" " 0.092

W = RN E A (P<T0. 01) % » "R B AH K (P<<0.05)

“

Note: “ % *” represents extremely significant correlation at P<C0. 01 level, and “ * ” represents significant correlation at P<C0. 05 level.

KR EWAT I ER A R KT 85 M F s (R DkiE HIEIE R FAREME (R 8., MR
8 AT, 4% el 4 HE 45 TS AR A T 3R 8022 SRR 4 R A R0 RIAT Al A EE R B2 /N, 1 2=0. 181, AL A
A HLBE A EE 2R B0/ 4390 R 0. 131 #1100, 028, 2 B 2% [l AT g 2 T == B2 A0 5 184 it 2 S 00 98 S, 255 A0 X 440 JOES 1)
RN
2.2.2 TR DZGAIEH M6 9 Al AL, JRTRL S Fel R IE ) 5 5 48 %k (IFD Z2 A fl o 0. 179~0. 989, 1K
H0.683, T REN 29.68%  J@ T EL K, KEoAE IEAL NGB T 1A I 9K, 5050 di51.85%
31,48 % , HHEFR AR DL BARIRLF AXAT 3. T1 Y60 10 HIEREARZE G N JI 48 HUAE 0. 25 LUF %o 2% el 5 2 ifk — 25
W R T
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x7 BRNMEFRHNIRSBHERSHFETHE
Table 7 Principal component characteristic root and variance contribution rate of each fertility index
F oy FHIEAE Tk Fit sk By FRAE(E DiYiE SIS
Principal Eigenvalue Contribution Cumulative Principal Eigenvalue Contribution Cumulative
component (%) contribution (%) component (%) contribution (%)
1 3.473 57.890 57. 890 4 0. 481 8.023 93. 427
2 0.979 16. 316 74. 205 5 0.343 5.713 99. 140
3 0.672 11.199 85.404 6 0.052 0. 860 100. 000
x8 BENEHRHEXRBEHENNERY
Table 8 Correlation coefficient average and weight coefficient of each fertility index
B pH A BLBE XA i gt R AL A
Index Organic Total Alkaline Available Available
matter nitrogen nitrogen phosphorous potassium
H K R BCEE Correlation coefficient average 0. 387 0.064 0.610 0.526 0.418 0.301
L E Z L Weighting factor 0.168 0.028 0.265 0.228 0.181 0.131
x99 FEIEESBAERSS
Table 9 Distribution of soil comprehensive fertility index in tea plantations
Al - e - {E o v 22 B R LA FEAKL i b
Soil grade of tea Average Standard Coefficient of Range Number of Proportion
plantations deviation variation (%) samples %
1 0.839 0.030984 7.27 0.760~0.989 28 51.85
Il 0.619 0.072184 11.66 0.501~0.732 17 31.48
I 0. 353 0.047710 13.52 0.274~0.412 7 12.96
I\ 0.188 0. 008920 4. 74 0.179~0.197 2 3.71
-1 Average 0.683 0.202706 29.68 0.179~0.989 54 100. 00
10 BERXBFZELTERNERSH
Table 10 Distribution of soil fertility of various tea plantations in Meitan
3 Ai 45 % Distribution frequency (%)
FEES THIE S GE SR
Types of tea plantations 5 FrfE IFI Level 14 12 f &% IV
Level [ Level I Level Il Level IV
1L ¥ 5 Low mountain yellow soil 0. 669 Il 44, 44 33.33 11.11 11.11
% 1L 3 X + Low mountain calcareous soil 0. 585 1 33.33 44, 44 11.11 11.11
B 23 Hilly yellow soil 0.739 | 55. 56 44. 44 0.00 0.00
B A1 K £ Hilly calcareous soil 0. 687 Il 66.67 11.11 22.22 0. 00
1l #3E Medium mountain yellow soil 0.776 1 66. 67 33.33 0.00 0.00
il A K £ Medium mountain calcareous soil 0. 641 Il 44. 45 22.22 33.33 0. 00

122 10 AT, YA 2R Bel - S AE g 7K P 25 ) 22 S WD, 2% U 2K el - S AIE g £ 45 18 B0k R BN/ O - Al B
> bl e > BB A0 K A AL B > v LA K AR K A b B S b RS g A iR R T T
G AR AE T 190, Forb, Fr e o e v 1o e 2 0 2 el - S FE ) 25 5 fs B A i o A 7 1L 11 9 b A1 K
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A K 2P AR AR B AR TG A AR AR AE 73, 64 %0 LA b s AR 1L BEHERR L A K £
TER S A ABLL TR LR =, - AR R 77, 77 % A A AE N A 11, 1196, 1% 36 43 4% el 75 2238 24
kb FE AL .

B EHEAE N GRS K F AN TR EE N EZW . pH 5 IFT LR 56 R iy %81, H pH 5 IFI
R (P<<0. 0D FUAREIEZ s A LT 2 A O L 38 A AL S TFT 19 Logistic WA E R R A H Y, H
BIRIERS IFI B B (P<0.0DIEMXXER (K 2), NE—E THMA RSN TS5 IFT Z 8] 5 8 6715 5
FHA N AR (1D R 0T 2 A ER WRIEE R T 1, B suik 3ol 73.311% . IFT 54 ML 4 A 6k
RIS — WA (PCL FEAB KM KT 0.800;PC2 | pH MR 5 TF1 A B8 306 . 2 W VB TE 25
I pH A WL L 4B R AR R R o R A K A R

1.1 1 y=1.3657-0.1339x 1.1 y=0.8564-0.5878/[1+(x/17.1149Y"""] 1.1 y=0.8779-0.6599/[1+(x/1.0915)*""]
0.9 f 0.9 r S 09T
. s g . u il O
0.7 | 0.7 | 0.7}
) ) )
05T —= 0.5F = 05t
03 f T, " i 03} 03}
R*=0.2602 P<0.00 . " R*=0.7065 P<0.00 t . R*=0.7790 P<0.00
0.1 s - . : 0.1 . . - s : 0.1 : . : : ;
4 5 6 7 8 5 14 23 32 41 50 05 1.0 1.5 20 25 3.0
pH 1 HLJA Organic matter (g * kg ') 4= % Total nitrogen (g * kg ")

LI 1 =0.8767-0.5936/[1+(x/90.2452)"™] 1.1

1=0.8213-0.4692/[1+(x/10.42397*]  L.1T 1=1.1918-6.3765/[1+(x/0.3263)**"]

09 f 0.9 F5.- 09}
0.7 T 0.7 0.7 F
= = = |
05T 0.5 05¢F
0371 0.3 03} L,
R’=0.8079 P<<0.00 R’=0.5484 P<<0.00 . R=0.3012 P<<0.00
0.1 . ! 0.1 . . . . ) 0.1 .
0 80 160 240 320 400 0 90 180 270 360 450 0 80 160 240 320 400
T 7 % Alkaline nitrogen (mg * kg ') A AW Available phosphorous (mg * kg') 24 Available potassium (mg « kg™")
B2 TERAZEEER (IF)5&FSEFHBEXR
Fig. 2 The fitting relationship between the integrated fertility index (IFI) and various nutrients
X1l LTEFOTEERTFHG
Table 11 Soil nutrient element factor loading
F G pH A B A A A A R LR IF1 VBTN &S Fit sk
Principal Organic Total Alkaline Available Available Variance contribution Cumulative
component matter nitrogen nitrogen phosphorous  potassium rate (%) contribution (%)
PCl1 —0.616 0. 910 0.932 0.812 0.618 0.541 0.843 58.872 58.872
PC2 0.356 —0.032 —0. 046 0.121 —0.576 0.703 0. 200 14. 439 73.311
3 iTig

A5 b - 5% 53 BOAE g 62 A K R AR R BT TR AR O A A R, MR E Y, +
TR T JEE 11 R /N L 5 W S B 0 A OBk B R R i S T . B A AR AE K pH (S 4. 0~5. 5, il H AT AR K
A pH{E A 4.5~5. 517 4 pH /NTF 4.5 LR T 6.5 B 28R AU & 40 L8645 00 2 59 W I BE ) e 3 B
5 T EL 2 B 3R - S 0 A W X 2R o AT 552 W) 2% I A 7 A RS2 AR g, TRV A T - pH Ry 3. 73~
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7,26, FI(E N 5. 01,48 S R BCR 15. 98 %0, KB4 A% Il + 1 pH & B 28 W A AR K, (H AT 3843 % el - HE R 1k, DAAIK
A K A crp g A e A K b A e R AL B O T L A R RS B 1) 18 pH AR O KL X 5k AN B
SEHT R A O S A AL . AR R Ak, — O T RT BB R T A A% I AU E A 20 5y — T AT g
KA TR AEY BB RS A BIERNE T R R A Y K S S A Y i i T
FEEETC R M AR RERLERD L MR E L UR TR AT I 8 pH RRE B, R IR RS A A B R, A
o A5 I e R . A PN AN R A S ) 5 ) A R 4 T L AT DR R ) T 8 45 R 3R A, H
iR A R ) S AR R AR AR P VR AS I A AL i 9. 24~44.62 g kg '
PR 22.84 g« kg AR RECN 33.06 %0, KEB/ A5 I+ HEA ML & A ol B = KL A K S
WZAUH 2% M 2% bl + 58 AL & i m A%, 20 A 2 bl A K R e e AR H AR X 54 S ST AR
U A AR BRSO L VR A A LT L A 2 Y0 R A PL I A AL R %
4375 el 5 AT AILAE VA V% el S A AR KR LR B B M AT L A AR T X A B ARG S0 I B e 2 BB B R B R Ak S
- LTS T AT 2B b L A > b I ) A 5 A Y 0 A K A Sk 0 B W T A1 Ak 1 T R AR R A PL,
PRI TR . A W VB IR AR R VR A K R SR A I % TR G A R - BRI ) 0 S AR A
S v A B L 8] 42 3 M S A A R A R AT AR A SRy — it AR W, AR AR R Y 2R
BT R B VBT SR R B D), AR BB A KT R Z M ICR , W0 32 5 Ao i B 2 R
AWy KRS B R 4y, T B SR 4 M 5 e AR A AR DT R IR S v YR TR () A 4 ORI A
THOFYIME TN 1,43 g« kg ' H 124,50 mg « kg 'L AEF RECH 27. 66 6 F1 44. 85 %0 , K445 el 19 4 AR
it 2R i v AU L R e g RS B 1 1 R MG L X T /N BE AT (IR o 4 R SR TR (R R 5T 4 R
fift R 2 R B INER SED TR S A SR 2. 42 A%, X R i T IR AR R T 6 A% T SR A I B R PR AT AR AT R
M AHEALSE GRS AR, SR EENIEFARKREFTATEEMITE. 2 58XWEE1ER T
WA B Az Kk T 5 22 Fi 2 LT Bl L R S R AR PN ) T R S 7 N R AL 8 S WA AR R SR IR B B e A%
WAKEE R R MM EEERITRZ .25 T AWK N LT A 09 AR, B2 A5 2 B i 1% A7)
A DR BB VR T B T B DA B3 s Bl K Ak A P A AR A L X B i SRR 9 T 0 N e A R A
FHE T ARG T VAT S - AT R0 AN S AR {43 A 44,16 mg » kg ' M1 135,61 mg - kg 'L AR R
S312h 147,00 % 1 56. 07 %6, B R 5 AR 5, 3 5 ik /ANBE AR RIS 45 SR R R B AW L AR AR R S A R R S A A
0 B 3 I 24 A s /INER AR VTR S A SR Y 4L 58 1. 89 A%, 33X R T A1 ok Ak AT B R k18 R R Tl T Y R R
AHx,

AHESE T YETE S ) IFT A58 K 0. 179~0. 989, 41K K 0. 683,45 51. 85% 1 31. 48 % ZFd 4> %l T 0 11 4%k
S, 25 Bl - AR o A AL B P L B A B AR T o T KA, A AS B A 350 1 ROk, LR
X FE SRR W pH RHRMCKR, SHMFE 4T EEEMLECRA X,

A FE K B o R TR 2 Bl 45 35 40 46 A 2 i R - MR ) 22 () 7 AE 2 0 1Y) 4% () A8 S 3T B R DR Ol AT 4% el A
A8 R B R R o RO (] SR O3 R MAEAE B BOR 28 S MU T) 2% el (48 BIOK O 2 2R 5%, TR 28
RIZEBE M pH 5AHLE A MA S & 2N B EAMCKR, 5 A S EE D& NHAXCCR, KRR
ZIH) A S IE A DG e R L I 45 3R Z () B R, X S IR 4k B AR A R — 2. BRI S, VTR A4S
H 1R o BRI R BUREAR R AF AR 2 0] AR — B R 2 5 A DT A e R SR A e IR IR — . SR
RT3 0% Je YRR 255 el A 1 ) Bt 7 e 5% el 498 35 4 BUIR () 32 K o X R 24, B2t I, 1 AT LA  mTAR 4 S5 B
175 0 2 o S o e 235 el S A 4 B 9/ 25 T K 2 el 2 Tl A R 0 25 4 B IR T L R AT R R S
J L B TE RS g, 8% S A 2 R PR S AR AR Rl R T E AR L TR B S ) BB R
g™, 8 R m e E ESETHEE M,
4 HiR

AT FE T B3 3 ATk R R 6 2 B2k el - SR e Rk BOIE g B AT T e B AR SR AN
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D VAE 0 3 pH o 3. 73~7. 26, FME K 5. 01, pH A T 4.5 B9Z50 5 16. 67 % 4 61. 11 % 1945 bl + 34
I8 B O 5 A% Bl (0 o VR VR S el 398 pH B IARTE B, 45 S RS Tl - 3 pH 4 38 58 ) 00 5 A e 1) B o L (ELER 43 A%
fel TG MR Ak i Fh, T3 pH AA7EZS [A] 22 5 s b, BB A Ik = rb Ll B RN v 1 o R 25 el - 3 R Ak R v TR
L3 A A K e B A K AR

2) VRV 5 el - AT AL 4 2 (A R A RO R R A S i AR R P E N 5. 01 g - kgL 22, 84
gekg '.1.43 mg+ kg '.124.50 mg » kg '.44.16 mg » kg 'F1 135. 61 mg - kg ', HIH 61.11%.70.37%.
61.11% .55.56 %6 Fl 59. 26 Y0 4% el ik B0 T 4% bel i br off L (HL 45 T2 40 SR AR - A2 6 W] W A 25 () 25 57

YA ZFE IFT R 0. 179~0. 989, F-¥IME K 0. 683, KZHAL T 1 F1 ll HoKF, 430 i 51. 85 % F131. 48 %, +
R o AR DU AR R 5 & SRR I TFT Z [A) A7 75 W] 5 9 25 (R 22 5 Ll R BI/N G050 Dy v I B I > B i 1 > e
Bz A K - >R > A K R >R LA K

HpH SHPLFR 2R AR 2 8] S 52 (P<<0. 0D AR, 5ii A L T F (P<0. 05) Al %%
F e bR Z MAEAE S 3 (P<<0. 05) Al . 2 (P<<0. 0D I IEAI KL KL R, & FE 0 2 W X R L %Y H B A [ JH
PE. pH 5 IFT 24 83 (P<<0. 0D A R HALFR /- 805 34 5 TFT 24 % (P<<0. 0D IEAH KRR,
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