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Relationship between pomegranate quality and geochemical element

characteristics in rock and soil in mountain area of Yuanshi County

GAO Ye-Xin,SHEN Jian-Mei, LIU Wen-Sheng,SHI Ying-Chun

(Tnstitute of Hydrogeology and Environmental Geology,Chinese Academy of Geological Sciences, Shijiazhuang 050061 , China)

Abstract The paper discussed the relation of pomegranate quality with the mineral nutrition elements among bedrock and soil

from eco-agriculture geology view in Yuanshi County, Hebei Province. The result shows that the quality of sweet pomegranate plan-

ted in biotite-plagioclase gneiss is better than that planted in other rocks resulting from thicker mantle-rock, well developed cracks.

The higher P,Mn,Zn and Sr contents, and lower Ni and Cr contents are other reasons for the higher quality of pomegranate planted

in biotite-plagioclase gneiss. Meantime ,though K content of biotite-plagioclase gneiss is lower,it mainly occurs in delay-effective

state and be easily absorbed by pomegranate. According to analysis of soil geochemical background,the distribution of high quality

pomegranate is accordant with the distribution of abundant P,Mn,Zn, Sr.

Key words Eco-agriculture geology ,Pomegranate quality, Geochemical elements, Bedrock,Soil, Yuanshi County

(Received May 28,2006 ; accepted Nov. 15,2006)

MIbE TR EARAEL A, “WRL” 2
25 M ) R B AR A A, A0 BR LRI A, 2 K AT I R
FERY AR BT R DT 1 A A 3 PR B UR L o T B
BRI AT . BRT, AT RN Y B R S AR
b, FAE BN B K

RIERR AR AR L 57 58 J R 5L w9 1
W55, [F]— &b Foh 76 B2 25 80 B R B AS A [R) ) 4% 14
T, AR IR PR EE B BE KR KT R
BRAG SRR 45 R 3K B0 A [m) A2 2 b 52 R B A R BT,
HELTRWIRAEFIER MR R, HEER, R
e X EE T B AR S
FH o 4 g /NI ST S g e O R 8 M R B TC

BRI AT AR C B, BA R B
X ) 2 S M BT B R R AT I WESY, AR T IE
W&t (0 A B BF 58 A0 I 2 b S8 4k R X
BRI o AR SCE SR T R e A B T
RBRIL 2R AE, LA T A 0 M S AR B X3P 85 4%
P, B AR T R A A8 o G o R g A0 AR 5K
1t VIR & R AR B2 AR IR
1 HARRXMREERARFTE
JLEREA T ALE A K ET VIR 32 km, KAT
AR AR EZEME T IZE I LR, H
FEHOBMETMHE T ZER AR E—F, RO
AR T RIS —

o b R 2 5 7K S b S R 5 b B 5T T R 4R T E (SK2003-2) R B
EE (1971 ~) B 4 BB R, E RN R AES IS . E-mail : goofy2004@ 163. com

RS H 0 :2006-05-28 % H 1 :2006- 11— 15

PDF SCf-ffiH "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn

F1H

LT 4 T R A LS A R BRI R IE E R B 53

RAT B B Ll E P LR AR RS B R
T, EAEERKDE. BT EATYWHRKLFTAET
B9 3 12 3l AN 2R B R B OR [A], A A B KA R R R
BERMNBR, KPR RK A BB E R A X
iR g, 2 2R BOR S ROR, R R A DR
EWRZ EARETIRESH, MBERRKRIEE
A AL E &5, LHAERY, T
REAMMBEX AEUREHK KA AL
RE AR AR A . A A EEME T
BZBMRKRAKREXREN LT L, HRAZREK
HEREMLE,

T A SRR AR X A R R R R, A T A
P LIEMMIRAF TR E AR RN XR, B
HHAET cREERXEAM LIENRB R4
A, O R RP R I R AICR S W . RS, IR AR
BEREFEMBMERX, XL A0 - TE -HY T
PRRAE S, 50 BRSO R
i, JERAE 60 ME S . B —HE R 3 FhAE R I AT
Mk T N.P.K.S.B.Fe . Mn.Cu.Zn. Mo .Cl.Si.Ca.
Mg.Na.V.Ti,.Cd,As Hg.F.Co.Cr.Pb Ni,Sr,Se %
27 FtEeE& K N.P.K.S.B.Fe Mn,Cu.Zn Mo,
Si,Ca,Mg.Na % 14 MU RARSHM pHH, T 9
F 3 R R S B R AR R LR, TR S5 B
B ERENFHS TR, T RITR S B H P ER
T2 e i 2R W) B 3t 1K AL 22 B 2 B 28 B U 3k P 0
W AE , RS Ao 5 8 b B R B ) OF 58 B
&
2 BERESZH
2.1 ARAEREE

TREARMBE N HERESHFENES
By, EEA B GER Ve B R EH R B
T AEERR THER AEERE. BXHE
FRME R BRE S, EEMHKXRE R =0.5 B,
BEFRBA BT AWE, — KU BEAINE, —
KURBRARK(E 1), Bk, ¥ B Y5
& B S OtHEL ] B i R B 0 1R A R BB
Ro BHEM SR LAE 1878 4 18 & A < B
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Fig. 1 The R-type cluster map of chemical

components of pomegranate
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Fig.2 The coordinate map of totel sugar and totel
acid contents as fruit quality of pomegranate
H2 ~ H8 . {i i A #8# High quality pomegranate
samples ; B2 ~ B3 ; YR {1 it A #8 K¢ Second high quality
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Tab.1 Comparsion of pomegranate fruit quality from different sites
P H 0 b AR & % ¥ WERR L 1 BT
Code Sampling site Lithological feature Total soluble solid (mg-kg™') Rate of sugar to acid Pomegranate quality
1 SRR BERKR A 13.70 117.52 e
2 JLIE A= 13.05 105.28 WAk
3 BN B D Rk 11.50 6.53 B

SHEERNA, X R DR A RRE B XA
WEE 1.0 ~2.0 m,fFA % 10 m LI E, BFEEJUR
UK, AFRAEE R, & A EREREE
15 88.23 S5 - m 7, ) T AL M B BAOXUAL Y , E
T A T R PR R R, BT R XA
AEFRAL R E BN 17.46 4% -m 7 SRR
H13.07 % -m " ARTREHKAMENA
FE AR ZR U 25 R T S ek 2 e A T ol XA
WA K MR AN, BB RIK A S,
S PR Y B 0 IR BT BIRER P, A R
AR —ERETR. AIABIE RN, 50 XA Z
FHRKDEGEBNRE LIRS KEN 195, K0 &
BERERDSEN0.1% ™, WL, BAHKA
WA B KA R B RER R E , T8 A AR AR A 3R
TR K

2.3 ARAHMRERTESEEARMXE

PR X RS 2 iy JrE AL T R, B R &
PEBS R IE ME AR . FUA X LT R A B R
TERT, L, A P R SR R B AR A K & H
PHRE, FRIARC,REEY AU ~5m
o EH A B R A AR ) AR AR XE DL B T
ERARIBER o Bl X B9 A A 2R 55 KUALE #
ERNEDFR N ERXE. A TRERS
AR SR TG R RE

B(P) . PESAMBRBEANEINITRZ
— HRF K A EA S AR, BEAH AR
P& EIA R, B-5HAMMRE A, TR+
RPAMESERHE—FGR3) XR-RHTEET
BRAGER " . BRR XA MR ZERHA, (B
PERHMRRCTRAMY P AR 623.48 mg kg ™),
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Tab.2 Chemical compositions of different rocks

A & Content(mg-kg™')
Lithology K,0 P Mn Zn B Mo Cu Ba Sr Cr Ni
N 35100  1637.0  107.0 19.0 50.3 0.34 3.90 352.8 57.0 39.85 17.00
P 57 200 858.5  224.0 98.7 50.4 0.47 18.1 691.0 82.5 62.83 26.00
W 23 200 453.8  942.7 164. 4 27.7 0.44 16.1 849.6 249.2 38.76 15.22

N . 7% i #% i %4 Denature granite; W ; 2B 5 £ H- ik ‘& Biotite plagioclase gneiss;P ;725 R #P Bk 5 Denature gravel rock. T [A] , The same below.
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A, EMEEA Mg EY A . MESRKA
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235 ,Sr [/ Ca . K .Mg.B.Zn Mo —F AV HE
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HZILR;EARER BN L3 H P K. F.Fe Cu
SHITERERMS, B EEITE, Na . Sr & B AL,
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St.P & BEH . AFFICR B 70 A R AL 5 10 R
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Tab.3 Nutrition element contents in different soil in research area mg- kg~
W P N
LR
Element g BRES g BRES g BRES
Total content Available content Total content Available content Total content Available content
P 597.5 12.9 441.8 7.5 432.5 7.5
K 2.82 114.60 3.77 111.20 3.15 59.00
Na 2.0 19.3 1.5 13.4 1.9 18.3
Ca 2.9 1971.0 1.9 2083.0 3.2 2420.0
Mg 2.09 91.10 1.74 45.40 1.76 28.80
Fe 6.61 103.50 5.09 65.90 5.15 58.40
Mn 669 33 461 30 558 27
Cu 27.80 0.67 17.40 0.85 17.80 0.35
Zn 106.0 0.4 65.2 0.3 68.9 0.2
B 35.6 0.5 44.6 0.4 32.0 0.4
Sr 166.6 87.4 100.2
Si 61.6 161.0 64.4 162.0 65.1 158.0
Cr 38.76 62.83 49.75
Ni 15.22 48.21 26.00

TEGEBR A M 4345 X A, 12388 Sr & 8 0 B AR &5, 78
FEl %7 140 ~395 mg - kg ™', AR R K & B 7F 120 mg - kg™
AT BRI+ 48 Mn &R EAA2 137 mg kg™,
PEHBEERER, LNEEL; In EMAX L EF
EEEBY, FEAT 100 mg-kg ' EEEFTX 5
EBRERHAL, B 40 ~80 mg-kg ' ZE, BH
RS XIHMET 60 mg-keg ™', B B W ERE, T
BERBEXEEEENEX, TEKNEGEER
AEE,

TEENESTESEEN T ANE B (R
3). MER(W)EXBESE >10 mg-keg ', BT &
53 mg-kg ' RMMEX(N) S RHK T ~10 mg-kg ™',
B ZX (P)A S5 ~8 mg kg ' LB KA A&
B 60 ~120 mg-kg ', IEMFEIX <30 mg-kg ;A
R S BEE 4.8 ~108.0 mg - kg ' HE RALE
K ALTEAR R X N IE % K, R R K4 F =
R B S BTEME 0.31 ~3.66 mg- kg™, ¥
0.55mg kg™, BIE® ~ EFKFE, AHBMESE
18 BRI 25 I 6 AR B3 5 il 78 00 B K 38 S AR A
R, AT ERN13.2~319 mg-kg™' , FHH
70.6 mg-kg A TFIE® ~ FHAKF,ZRABEH
B B THZEE, REHEL0.55 mg kg ',
F-341H 0.32 mg-kg ',

ANEEA B RAL L) 13 v, Cr Ni & 2781k
FEWHE (R MY REA HAEEEm Y,
Cr (P& BIEMRKX 0 38.76 mg - kg™, I FR X
H49.75 mg kg™, FREEX K 62.83 mg kg, L
PR A& 2w 129 5, IR R X = 4 1. 60 £,
XERZRKARETH G FERTHAMSE X
AP SERYE. Cr BAAMEETER, HEY
MBIHTE R Cr F RE M LR YA
& Cr AL B AT ILTF T A B R Y & EMIR
# K.P.Fe Mg B &I . Ni P& EAEMRR
X% 15.22 mg-kg ", AL X K 26.00 mg - kg ™",
R ER N 48.21 mg-kg T AR S BEY
L8 WK EREA 31715, 5B=#K
FREFH N SERTHMEAREFHEE
ME. NiXWHEMEKKRER —ENRIE, R
m,Ni g B RBUEY hREEMAL, Ni AJHIEESF
YR AR AR . 7E B B B R
PAHG, Ni S &M RIDe S E R MZEBER . BTl
ERAREX NI TEEBL SN E WA H
R .
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