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Fig. 1 Distribution map of sampling
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Tab.1 Characteristics and nutrients of soils collected from different gardens
IR E TR
Rk g/ o(BR)/  o(BF)/  o(AHBE)/ o(EHHE)/ o(BFR)/ oA/  o(HR)/
(psrem™) i (g'kg™") (gkg™)  (mgkg™)  (mgrkg™)  (mgekg™)  (gkg™)  (mgkgT)

RIgiZh]  31.37+0.45d  5.12£0.02¢c  0.65+0.16d 0.30 £0.02¢  62.62 £0.36d 203.59 +4.05d 47.90 £1.38d 20.19 +0.42cd 76.92 £0.27a
RIAAR - 250 37.30 £0.36¢ 5.29£0.03a  1.34+0.00c  0.71£0.02b  65.31 £0.48c 350.03 +4.44a 95.22 +2.66¢ 19.29 +0.39d 39.40 0. 66¢
KHHE-KE 64.33£0.47a 5.1520.02bc  2.64 +0.02a  0.13 £0.05¢ 313.07 £0.55a 211.43 +3.83¢ 149.51 +1.45h 24.65=0.88b 27.92 +0.23e
TEIL4iZchE]  46.93 £0.67h 4.88+0.04e 2.35+0.01b  1.16+0.08a 93.38 £0.97h 272.93 +2.18b 173.95+1.91a 32.49 +0.91a 30.32 +0.61d
PG~ 2R 29.77 £0.64e  5.05£0.03d  0.48 +0.0le  0.24 +0.03d 12.99 +1.0le 191.64 +3.96e 40.23 £0.73e 12.89 +0.31e 49.28 +0. 14b

[ii)—F) F = R AR ) 37 b B F) T 5 22 5, PR R RO R 2R

2.3 FEAMERKXEZBZEZELETVYTERE
tb3g

TR YOCRE R M AR AT A AT B
FILR S HRMIE R KT FEA0m L B (L LAE
Jr W AR R A AR R
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5 A U 2N T A7 A - 2R (AR el A ol 2R 25k ) 1
BRI T P B TR iR, A ERAR
F o BROCE ISR AN R R A e R A A el - 4

H BRI R A AR — 25 el > i 5 el > A - 2 el
X AT BB RS Rz A PSR A B %) B R g5 57
OISO R O, ARG L2 bl e B T 48
FRGEICR Z AN, HAB TN G Py oC R el b £ v
) 2 e T - 2R TRl A el

AR R AR O A R
YIoCR R R BN, Ferf A B R Bk 4 FhoC
R EF R ERTREZ B EEAR 4 1L B
R R | ST LR 2R AR A > A5 A R
SR T 2 DL AN — AR A AR, BP0l A1 R oC
R TR BRI EER R, BB SR A—E
L IRZE AT LAHED AN TR SRR [ AR O e )
JUER & RN S BTl Y e R 5 2 R 2R
[VERECHRE R, 5200 7 2Un] BE -5 SRR A4 7% it A v
RETA S, Wl A E G BARA K
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Tab.2 Mineral elements in different tea-plant soils mg-kg ™'
g HET YR
FRRI -
o(7) o(%) w(f) o(F) o) o(#) o(24) o( 1) off)  o(B)/10° o(H)/10°
RIARRE  31.66+1.53be 3.52£0.12d  0.08£0.003d 1.01+0.01d 4.37+0.1le  50.37£0.06c 9100.00 £105.80h 44.80+0.80a 1.82+0.53a 2.13+0.04h  4.22+0.04c

FRIMAE-20E 26,26 £2.28d 20.73£1.22a 0.37£0.007a 1.99 £0.12¢ 91.49 £0. 14a 59.30 0. 16a 7583.00 £45.10c 21.60£0.70e 0.39£0.0de 1.69+0.05d 5.52+0.04a

KILW-2R 45.33£2.31a 21.76 £0.20a 0.10 £0.006c 2.36+0.01b 11.44 +0.19d 76. 18 +0.38h 4940.00 +91.70e 32.90 +1.00b 1.25£0.04b 2.08 £0.03hc 1.78 £0.02e

PEIAEATE  41.64£2.09a 8.221.33b 0.17£0.010b 2.97 £0.01a 33.73£0.13b 43.18 +0.16d 6840.00£36.00d 29.40£0.50c 0.58 £0.06c 2.380.03a 4.38 +0.04h

FilllE- 20 33.35£2.33h 7.73£0.71he 0.07£0.005¢ 0.79£0.01e 12.860. 15c 28.89 £0.08¢ 9310.00 £43. 60a
[l —F v - B A [ e b 0 o) G 8 3 22 5%, SRR IR om A1 k22 5

26.50£0.70d 0.56 £0.04cd 2.34 +0.04a 2.59 +0.03d




$35% 5o

XU A - A [ 8] A A O 2 el - SIS I35 5% i S A9 52

71

2.4 AEMEEXEEERXE T ESERZEN

XD

XF 5 AR SRR T2 el 4 A AR AR 2 [l A AH G
PEEAT AT, W3 3, ATLLE AN R Fp A X 25 0
B b I R SR S 2R AR RS
BE BRI E R IEAR DG, 5A L B W A
KM S AR 8 2 W W RAEE, pH 5+
Herb B AR B B 5 W Y IEAROG S A LT BN
MEERRENAMAL, 285 b EAmE
TR AR 2 3 IE A O, AN 5 A RO L B
A AP E R IEAHE (p <0.01) , 58 ¥
R ES B BEFIER R B I IE ARG (B 54 80
G 2 B RGeS 3P aE

BT R AT HLBE B R R IEAR O, 5 e
WERGARS, SHYOCR PRV B R
FRIEARSC 05 8 A AR, A RS
b B R0 R B IEAR G TS A AR L 4
RFER GRS, UL 2 B R TR, 55
PIou s As e FEAIBR L B A IE A OGS P At i
MR, BROCER 9 AL (B W AR AR S R
AR, A BT TSR W1, B0 0 Wik i I WA 9 1 AR
FH Wl i I B T AR S 25 T W8 A TR A, W
AR, B0 T LS 22 MBS R FE , SB RE A2 1E
A, AR BRI A A i, O
FR AR L A AT T 25 B0 0 1l ) WA, o R R 19
Th AR ZAES Bk TR

3 RIEIRAE TR Z 18] AR Sk

Tab.3 Correlations between soil properties and nutrients

MEE pH AR AT AAH 0D A B R OB & B 0B OB O#& m @ B W
wEE 1
pH o 0064 1
HE 095 -0 1
SRR 009 043 036 1
i 09517 018 07970305 1
W 004 03% 025 06657015
HEH -0m6™ 014 -08077-034 -056° -035 1
WA 08197 -0359 09687 0.5457 06187 032 -0.87 1
AR 06137 -0.5267 08177 0.657 045 0251 -0.485 088 |
i 0.808™ -0.521% 0.761-0.08  0.726™-0389 -0.545° 0698 063" 1
% 06347 0.602° 0557 -0.105 0.61° 04% -0687 043 002 014 1
W -009 0508 0142 058" -0.148  09R7-030 0218 0105 -0472 057" |
i 073 -0.290  0.95™ 065" 0515° 04% -0.78" 0.982° 0.85~ 053" 048 03 1
B 0000 048 0.081 0527 -0.21  09697-038 0167 0.05 -0.59 051" 098 038 1
% 0758 0515 064" -0.229 088 026 -039 049 031 0316 0777 028 042 0161 1
S -0 <005 -0.9577-0.08 -0.908 -0.183  0.786 -0.861 " -0.639" -.76™ -0.74" -0.148 -0.806™ -0.086 -0.78" 1
W -005 -0.170 -0.141 -03%4 0149 -0615° 0607-0.25 018 018 -059" -062° -0.218 077" 018 0148 1
il 0.08 008 -0.0% -059" 0313 -050° 066" -020 001 0161 -0.312 -0561" -0.2%8 -0.62" 037 000 095 1
# 003 -0.902* 0.051 0101 -0.097 -0.62" -0.05 0126 026 056" -0.64" - 78 0.02 -0.62*-0.581" 013 020 007 1
B 040 018 -0.207 06870568 078 0205 -0.09 0145 -.667-0000 077 040 07B07-0135 030 -0.18% -0.268 -0477 1

“FRIRAE 0. 01 K- b REHE,

2.5 AEAMEERBEERE T ESERERS
ST

FIH SPSS 18. 0 4% 5 4~ AS [R] 22 5 45 el +

SEFRRR AT E R T G5 IR WA 4 IR S, AT,

B3 NESEWRMEERSAFEEEM

* FIRTE 0. 05 KB EAE,

89.919% ,FEALLHE TIA LRI EMER ., Hi,
%1 ERSE F, = 0.89%4x, — 0.054x, +0.971x, +
0.362x, + --- — 0.326x,, — 0.252x,, — 0.127x,, -
0. 092, , F, E53 5 (1) )5 25 STk 5] 41. 468% , 1R
TR AR A A B SR AR
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AR RA LT, X — I EZARRACE LN I
ARBL; %5 2 E W4 F, = - 0.393x, + 0.495x, —
0.216x; + 0.461x, + --- — 0.652x,, — 0.626x,, —
0. 666, + 0. 804x,,, F, 533 I 5 22 BT Wk 2 35 5
30. 448% R AL it FTEATHE A CH AL
B VERAE X 28 R EERIR b A B

853 B Fy = —0.211x, +0.858x, —0.073x, +
0.763x, + - + 0.152x,, + 0.411x,, — 0.683x,, +
0. 2592, , Fy E4r i 77 22 DTk R 1A 21 18. 004% , 18
T FEA pH 20 B RS, X A
F IR RRIAE AT

F4 FEER
Tab.4 Eigenvector
- & gy - fex Ay
- izt 1 2 3 = £zt 1 2 3
x) GECE 0. 894 -0.393 0.211 %) B 0.706 0.315 0. 566
%, pH -0.054 0. 495 0. 858 X1 il 0. 350 0.924 0.076
% LR 0.971 -0.216 -0.073 x5 e 0.930 0. 064 -0.317
%y R0 0.362 0. 461 -0.763 Xy fif 0.299 0.953 0.031
s EER U 0.743 -0.480 0. 465 X5 % 0. 669 -0.063 0. 681
% R 0.413 0. 890 -0.078 X1 el -0.954 0.216 -0.204
% AR -0.871 -0.090 0.158 %y il -0.326 -0.652 0.152
g Bt 0.942 -0.110 -0.294 %y i -0.252 -0.626 0.411
% A AL 0. 732 -0.185 -0. 460 X1 b8 -0. 127 -0. 666 -0.683
*yg 5 0. 622 -0.728 -0.168 Xag Al ~0.090 0. 804 ~0.259
#£5 BTEMBR
Tab.5 Table of total variance
o CIY GEER OR[N PRIBURHIENE
&t T 2T 5E % SREE /% &it 5 EE I % FHE S %
1 8.294 41. 468 41. 468 8.294 41.468 41. 468
2 6. 090 30. 448 71.915 6. 090 30. 448 71.915
3 3. 601 18. 004 89.919 3. 601 18. 004 89.919
4 1. 905 9.527 99. 446 1. 905 9.527 99. 446

2.6 AREMEENEZBEERETERAESITN

i 3 A 1 RARTT 22 BTk 5 89.919%
AR HTAT 3 A 300 % A [ b AR U el L3R
DUHEATPEM R ATAT Y o DA [RARAEAR 1Y J7 22 DTRRAR
B (i=1,2--k) AIBREL, FIHLE G VAN R F =
BF, +B,F, + - + B F TR TEMAAL, F =
0.414 68F, +0.304 48F, +0. 180 04F, , 15 & HEA
P43 SR BEATHE R PP 25 2 Bl ) R RO, AR AT
IR RGP ALY, A [F] P A AR 4 e
PN RS, IR 6, 45 R s, 7 A% i — 25
IR F e RO P L 428 R AR 1L - 4%
RIS b AR LA - 25k

2.7 AEMERXNBBEFMHEFTMRSHIZIT
Xt 5 AR R AR R BE 7 A8 B IR I A T 03
B, WA 7, AR AEZR I A el SR 2 A VR A e i
PO g 28 HE TR I 2 22 I 357 1 B S R T2l 2R el {H
JUZR RS R IINE /N T a2 el e gl 5 12 D) 1 2 /N
TaliZEh (p <0.05) , MI7EPE A8 b, B T 97 25 &
LRI Wt ZR I A2 e (2 2 L2 K A
MR IR T Al el .l R AN [R] 2 Bl A ] 2R
AR T A BlAe e IR R AE 26, R 2 A B A
FARE, DT 2R 6 I 1495 9% Bl 3 AN R R B2 )
WA BT, SRA ] 2% bl v 2 i i 1 2% 2
e A A QORI Il 28 G 5 0538 , 1 2R 2
B2 RE N2 22 By UL R & R
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Tab.6 Evaluation of soil status in tea plantation
F, F, F, F F He44
P9l H- A5 11929. 82 11382. 31 18 537. 47 11 749. 86 11 749. 86 1
[ERITEZ PN 9494. 99 10719. 11 18 779. 86 10 581.92 10 581.92 2
Rl 25l 6911. 05 11 402. 25 15516. 85 9 130. 92 9130. 92 3
RIS 11512.28 980. 48 17 104. 38 8151. 89 8151. 90 4
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Tab.8 Correlations between soil properties and nutrients and tea quality
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Effects of Different Intercropping Patterns on
Tea-Planted Soil and Tea Nutritional Quality

LIU Tengfei', DONG Minghui"*, ZHANG Li*, GU Junrong', ZHANG Guogin', QIAN Hui'
(1. Agro-product Quality Safety and Testing Technology Research Division ,
Jiangsu Taihu Area Institute of Agricultural Sciences, Suzhou 215155, China;
2. College of Education and Humanity, Suzhou Vocational University, Suzhou 215104, China)

Abstract: To explore the effects of different intercropping patterns on tea-planted soils and tea nutritional
qualities, both the main chemical characters of soils and nutritional components in fresh tea leaves were
detected, which were sampled from the fruit-tea intercropping and pure tea gardens in the east Dongting
(ED) and west Dongting ( WD) mountain. The results showed that the fruit-tea intercrop effectively re-
lieved soil acidification and improved the nutritive and mineral contents of the topsoil (0 =25 ¢cm). The
principal component analysis showed that the nutrient composition, mineral contents, and acid alkali of
soil were the main factors that influenced the properties of tea-planted soil. It was found that the best soil
nutrient status appeared in the loquat-tea intercropping plantation in WD, decreasingly followed by the
pure tea plantation in WD, waxberry-tea intercrop in ED, the pure tea plantation in ED, and the loquat-
tea intercrop in ED. Effects of fruit-tea intercropping patterns and tea-producing districts on nutritional
qualities of fresh-leaves were different. In ED, the contents of free amino acids and tea polyphenols in
fruit-tea intercropping plantations were slightly higher than those of pure tea plantation, while contents of
catechin and caffeine were lower than those of pure tea plantation. In WD, the contents of tea polyphe-
nol, catechin, and caffeine in fresh tea leaves from the waxberry-fruit intercropping plantation were lower
than those of pure tea plantation. Moreover, the results indicated that the free amino acid content was
negatively related to the contents of Fe and Zn in soil, and tea polyphenol was positively related to the al-
kaine nitrogen, organic matter, and Zn. Meanwhile, caffeine was positively related to electric conducti-
vity, total nitrogen, effective phosphorus, alkaline nitrogen, Ca and Fe, but it was negatively related to
the total potassium. Above all, it was clear that fruit-tea intercrop played significant roles in soil environ-
ment, and the study provided important evidences for quality improvement and production management of

the Dongting Biluochun tea.

Keywords: intercropping patterns; tea-planted soil; tea; nutritional qualities; free amino acid
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