FALE oMW AR AR XK ZZER (B AB2EMO Vol. 41 No. 9
201349 H Journal of Northwest A&.F University(Nat. Sci. Ed.) Sep. 2013

R 2% 1 R st JE] - 2013-08-26 17.30
% 2% H4 R ik < http: //www. enki. net/kems/detail/61. 1390. S. 20130826. 1730. 002. html

B B R 2 X A ST AT S A T

s #L.H &L EWEL.EATLFE KM FLEER L Z

(1 VGACAR MRBL B K2 FEl 252 Be . BEVE A% 71210052 10 T4 RRRHEOF5E AT 10T & 1 115009)

[ ZE]  [E MY SRV R R AT XA SR S 437 40 R0 I 5 00 36 A7 25 6 40 AT o O B 22 it IX <M L 38
5RMFENEREMS %, D) B ART R 25X 1958—2007 4E A9 5 %k 40 T 1% M IX B 5000 5% 1, 78 I
filt 1, 7 FHBOM 25 65 P A vk % 39 pH L P & B0 A8 A0 38 4 P B KR SO0 A RO R R0 AR R 45 4R Ak
P50 IS T R B 9 4 & BN R 3ENE ) 25 B 48 AR 8, X 4% £ 0T 7™ 25 A B3R AT LS5 PP A L O X 4% IX 4 38
FRAL PR 5 A8 0 A AR DGR AT T 4. KSR (1) R 2% X AU B3 B M AR R KR R 4 4R P 3R
TR 224 1 Y M s I AR IR B s AR K I R H R 43 S B8 R AR A A K TR =10 °C I B BLIRRAR [ K R
AL, 4B 2 5213 °C,825. 6 mm, JERRBIAS A K A BF W FBER T, (2 &7 A X+ 3% 40K 55 4 + 508 77 45
BHRARIE R 0.57. T RER 26,4200, KX + 58 pH (2 MR ER . £ 2 R A 300k S R 2 MR e R &
W H TR R B RS RABBRK ERA RS RAER MR XSRS H A5,
) R XA ) & A A 4% 0 B 8 b 2 7638 BV BN L A e LR B RN B 3 R . KA IR) IR R IX R
B, IR A G T v AR R AR KO FEAR BB R AR AR K BT T I 2R A AR BT AR PR R AR TR AR

[RBIF] WA AW R T Z 0t i

[(FESES] S571.1 [XBiRERD] A [XEZHE] 1671-9387(2013)09-0119-08

Analysis and comprehensive evaluation of ecological environment of
tea planting area in Shangnan, Shaanxi

GAO Ting',XIAO Bin', WANG Li-xia' , MA Xiao-xue’, LI Jiao',
LIU Jie! ,PU Guo-tao',LIU Wen'

(1 College of Horticulture , Northwest A& F University ,Yangling » Shaanxi 712100, China;
2 Institute of Pomology of Liaoning ,Yingkou ,Liaoning 115009, China)

Abstract: [Objective] Climate, soil nutrients and tea quality were analyzed to investigate the relation
between ecological environment and tea quality in Shangnan, Shaanxi Province. [Method]) Firstly, the mete-
orological data of 1958—2007 was used to evaluate the climatic conditions,and then the fuzzy comprehen-
sive assessment was used to analyze the soil conditions including pH,organic matter,total nitrogen,availa-
ble phosphorus,exchangeable potassium,available boron, available copper, available zinc, available manga-
nese and other indexes. Moreover, the soil fertility comprehensive index values of nine towns were calculat-
ed,tea quality was compared and evaluated,and the relativity between soil physicochemical properties and
tea quality was studied. [Result) (1) The climate in Shangnan, characterized by rain and hot weather in
same season, suitable annual average and extreme minimum temperature and proper humidity and sun-

shine,was suitable for tea growth. The low values of accumulated temperature of days with=10 ‘C temper-
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ature (2 521.3 C) and annual rainfall (825. 6 mm) were the factors that restricted tea growth. (2) Soil nu-

trient in Shangnan was good with a soil fertility comprehensive index of 0. 57 and a coefficient of variation

of 26.42%. The soil pH appeared neutral to slightly acidic, and soil total nitrogen,available phosphorus,

exchangeable potassium boron and trace elements were rich while organic matter was poor. The coefficients

of variation of nutrient were large,indicating the uneven distribution of nutrients in Shangnan. (3) The tea

quality indexes in Shangnan were all within an appropriate range with characteristics of fragrant, pure and

fresh. [Conclusion] The meteorological conditions, soil fertility in Shangnan were suitable for tea growth

and the tea quality was good.
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Table 1  The agroclimatic indexes of tea growth and climatic conditions in Shangnan, Shaanxi

S AR 5

47 Climatic conditions division i A 2% XA
If‘m Climatic conditions of
€ i AR A HE Shangnan regions

Suitable growth Survivable Harmful
AR IR /T - >13~<15,
>15~ c 3,235 3. ¢

Annual average temperature =15~<25 =25~<35 <13.=>35 13.9
=10 CTHYyIE SRR/ C
=10 C active accumulated =5 000 =3 000~<C5 000 <3 000 2521.3
temperature
2 A R i e IR/ C
Average annual extreme =—38 =—10~<—38 <—10 —8.7
minimum temperature

ke e 5L
AR KR mm =1 500 =1 000~<1 500 <1000 825. 6
Annual precipitation
A 9 H B K B/ mm
Monthly precipitation =100 =50~<C100 <50 103.1
in tea growth period

S A 23 S AR ) I BE /O
AP U R/ 5 =78 >60~<78 <60 68.8
Relative air humidity

WE A5/ O
HAE 505/ %6 <45 =45~ <60 =60 41.2

Percentage of sunshine
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Fig. 1 Variation of average temperature and precipitation in 1958 —2007 of Shangnan.,Shaanxi
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Fig. 2 Variation of average monthly air relative humidity in

1958—2007 of Shangnan,Shaanxi
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Table 2 Classification of soil nutrient status of tea garden in Shangnan, Shaanxi

LD e i I S8

Index Rich Moderat Critical value
pH >4.0~<6.5 <4.0,>6.5
HPLF/ (g« kg™ OM =20 =>15.0~<20 <15
4% /(g kg™!) Total N >1 =0.8~<1 <0.8
AW/ (mg « kg~ ') Available P >20 >5.0~<20 <5
LM/ (mg « kg ') Exchangeable K =100 =60, 0~<<100 <60
AR/ (mg + kg™ ') Available B >1 =0.5~<1 <0.5
AR/ (mg « kg™ 1) Available Cu >1 >0.5~<1 <0.5
HREE/ (mg » kg 1) Available Zn >2 >0.5~<2 <0.5
A%/ (mg « kg™ ') Available Mn =30 >=15.0~<30 <15
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Table 3 Frequency distribution of each grade soil nutrient of tea growing areas in Shangnan, Shaanxi
KA A A AR Y
Ei=X 7N S {E 75 1 A ZK /% Distribution percentage
Index Mean Range cv Fu & B I Bl
Rich Moderate  Critical value

pH 5. 94 4.60~8.01 13. 81 72.6 27.4
FAHLE/ (g« kg™ OM 10. 00 1.50~33.50 60. 36 1.6 4.8 93.6
4%/(g+ kg1 Total N 0. 80 0.10~2.10 50.53 19.4 24.1 56.5
A %W/ (mg « kg™') Available P 25.05 0.10~228.10 169. 02 30. 6 13.6 25.8
AZPEH/ (mg « kg ') Exchangeable K 93.09 10.00~217. 00 45, 83 29.0 71.0 0.0
HRM/(mg + kg™ ') Available B 0. 64 0.10~2.94 107. 03 29.0 16. 1 54.9
AR/ (mg « kg™!) Available Cu 1.34 0.02~4.12 63. 25 66.1 25.9 8.0
A54EE/ (mg » kg™ ') Available Zn 3.68 0.28~15.50 69.71 95.2 4.8 0.0
A%4%%/(mg « kg™ ') Available Mn 60. 28 1.30~138.70 44,42 87.1 4.8 8.1

A I R RE 2 E B0  , — i
FAAE = 6 % 4 448 197 B0 BE 7 A9 I DB, Pl 6 3 T,
T LS P A O A R AR R R O 0. 10 ~
2.94 mg/kg.29. 00 By Z4% bel - HE A ROk B F & K
-, 16. 1 00 i 255 Tl B RO TR L 54, 90 R
bl 4 e e = A R0 . A R A RO R T B
R R T I SRR TR A B 5T A RS I
J T 2 KT IE A T o0 R 3R A AR R K,
SR on  F e E R A SO KO R R
155592, 0 %0 I A% el 4 A5 R0 7 s 7 AL DL L
JEHA 66. 1% (4% Fel + 8 A 2008 & &3k 8] F 5 K
-, 95. 2 %0 Akl I A RRE A R R B R KO
87. 176 Wy 2% Tl + HE A 046 14 B F & KP4, 80 I A%
Pel + e A RO A T B K F L 8. 100 B AS I 4 I
AR R,

2.2.2 XREAFH ARBFICRHBHL SN
TEERO WA AR A 1 SR R eR B0 B A iy
LRI A5 I SRR AL E BB A5 R LR

A PRUE TR 3 TFT (A 45 R WE 5, RS 7]
WL A X L IFI SF XN 0. 57, A8 IE
0.23~0.90, 8 SR . A R RECh 26. 42005
Z5X AL T A 9%+ 48 or o5 L B3k 43 51
53.00% 1 37.39% . 43 M7 i G 2% X 45 & B+ HE A
FIB AR EEAE AT, & K R S B £ R TFT 3. o
BIA 16, 67% F 11, 77% () + B 11 & 9% i 45
75.00%F1 52. 94 % iy £ HEAE 1 S5 K Ry b 1A AKF- .
HEHFEEENZ . ERX DA 5. 88X MLAE A 11 K-
B, VT KU IR L e 2 ki L TR
fE A . 2 A 66.67%,100. 00%,100. 00% Fl
100. 00 %0 (i 3 NE 3 2 R b 145K, BLAR 5 &
B HoAth & AR, W A R v A5 I8 T AE )
Sy B AEANDR AR - HEA N 50.00%, WO
Ll iy - HERE B4 43 i A 71. 43 26 F180. 00 0 1 +
HEAE b F b R AR KO B3RO 3 TFT A8 5 R
B AN AS & B .
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Table 4 Functions, threshold values and weights of soil fertility evaluation indexes in Shangnan, Shaanxi

RAOEE TR ROE R

BRI B AL TR EREDY) (x3) (x4 &
i 70 Type of Lower Upper Lower Upper /%

Index membership limit limit limit of limit of Weight

function value value optimal optimal value

value value

pH il 4y 2% 0 Parabolic type 4.0 7.0 4.5 6.0 0.053
AHHLE/ (g - kg™ OM SH S type 10 30 0.125
LR /(g kg ') Total N SH# S type 0.75 2.00 0.141
AW/ (mg + kg™') Available P S S type 5 20 0.112
AZPEH/(mg « kg ') Exchangeable K S#I S type 50 100 0.165
AR/ (mg » kg 1) Available B SHI S type 0.2 1.0 0.027
AR/ (mg « kg™ !) Available Cu SHI'S type 0.5 1.0 0. 151
A4/ (mg « kg™ ') Available Zn S#I S type 1.5 3.0 0.139
A%/ (mg » kg™ 1) Available Mn SHI S type 30 80 0. 087
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Table 5 IFI and ratio of different soil fertility grades of each tea growing town in Shangnan, Shaanxi
= S A3
Ljfcl_d;fi\on q;[iifnﬁ H\”(%‘[{)ﬁﬁ }é%}il‘je /%;{/r% I’ropojidol:nJ iEllstjml gmidlifgwfnii[z}{j{{sd/garden
v 1 I I} I\
7 Shangnan 0.57 0. 15 0.23~0.90 26.42 8. 00 53.00 37.39 1.61
H 7K Fushui 0.68 0.13 0.41~0. 88 19. 16 16.67 75.00 8.33 0
3 ¢ Chengguan 0. 49 0.15 0.34~0.90 31.07 7.14 21.43 71.43 0
i & Shima 0.57 0.17 0.23~0.82 29.14 11.77 52.94 29.41 5.88
#H 1l Qingshan 0.47 0.11 0. 38~0. 65 23.58 0 20. 00 80. 00 0
H17 Xianghe 0.51 0.13 0.39~0. 66 25. 60 0 50. 00 50. 00 0
Y 7 Qingyouhe 0.58 0.10 0.47~0.67 17. 35 0 66.67 33.33 0
i X% Guofenglou 0. 64 0. 04 0.61~0.68 5.91 0 100. 00 0 0
R Bailang 0. 56 0. 04 0.53~0.59 6. 94 0 100. 00 0 0
4= 220k Jinsixia 0.59 0.05 0.56~0.63 9.07 0 100. 00 0 0
2.3 BEFEREFHRRBITER 2090 ~24 %0 3K B IS i 1Y 2RV G R B B R R T

1 6 T, B R B 4% 2 B Bl A 7 2 KR
P T R AR M (3400 KR
Yo BRI NI B > WO > AR > 2
e = 35 3 AT > T > L0 > E K > K. 45 2

iR RIEE A HE . 25 2 BURM E MR & 1Y
j(? 205+ o1 e BRI g 38 b > K K T > 4
220 > PR > OG> W > ME > . 4 2 40
25 BB 25 e e BRI S 3 b ) >0 5 >

A LW &l 23,7020 ~29. 4OA,E 0 [ IR =>4 22 0 > OG> PR L KU = > 5 1l
(18%~36%) ", Hidh i & iy S Il 25 2 1 & it o
K6 HERAEERXESEXMNIERRERSERESE
Table 6 Contents of main tea biochemical compositions of each tea growing town in Shangnan,Shaanxi (mass fraction) %
£ K S i FHil uikal i T i JRE FIR a3
Index Fushui Chengguan Shima Qingshan Xianghe Qingyouhe Guofenglou Bailang Jinsixia
KB i 4 37.72£5.55 40.67%5.10 40.9445.01 39.4040.76 39.5042.22 39.7843.89 36.33+5.61 40.50+4.48 40.17+1.18
Water extract
o
Ll 25.68+3.36 23.70%3.56 25.7844.24 27.6142.48 29.4043.86 27.931+3.32 28.24%5.26 28.22+7.38 27.81+%2.87
Tea polyphenol
A I Amino acid 2.584+0.43  2.20%+0.25 2.58+0.32 2.13+0.33 2.18+0.17 2.66+0.13 2.15%0.18 2.2240.08 2.28%0.16
W HEBS Caffeine 3.45£0.47  3.2840.51  3.4640.52  2.9140.27 3.1840.41 3.63%+0.16 3.20%0.26 3.20%0.81 3.35%0.40
2.4 FEERIEEAMRSEEZEMNEELNIER AR 5 R SR D IR AR DG 1 A
IPSES TR A RO A R A U, 2B EAR O

HI 3 7 TR AR R KR ) R 2 B A&+

S SRR TR NNER PSR E S E
Vo SRS REREE OACH RN T REA

WO A SUR AR R R E AR RN T2

S DR A AR 5 5 R e R I IR A R
N T RA R AT UL SR A P 2 e BOE
WA R

F7T PFEAEEEXIEENERSEMHETEENEBRHBEXSHT
Table 7 Correlated analysis between soil characteristics and the biochemical compositions of tea in Shangnan, Shaanxi

=Lz KELY KEW AR W i

Index Water extract Tea polyphenol Amino acid Caffeine
pH —0.074 —0.165 —0.061 —0. 149
HHLFE OM —0.077 —0.201 0.163 0.274
4R Total N —0.038 —0.027 0.237 0.330"
AW Available P 0.163 —0.405* * 0.362"* 0.220
A PEH Exchangeable K —0.041 —0.289" 0.422" 0.254
H AW Available B —0.033 0.223 —0.106 —0.117
A3 Available Cu —0.007 —0.471"* 0.448* * 0.073
A WEE Available Zn 0.167 —0.513"* 0.317~ 0. 140
A %4 Available Mn —0.002 —0.081 0.135 0.153

T % 7FRIR A M B3 (P<C0.05), «

Note:“ * "means significant correlation( P<Z0, 05),“ % x ”

P RIRAR MR 3 (P<<0. 0D,

means extremely significant correlation(P<Z0.01).
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