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Abstract: This paper is the result of eco—geological survey engineering.

e B H5: 2022-08—26; BBl H #5: 2022—-12-08
HEWB: P EHFIEARIH (DD20190540) 5 7104 b AT L 2B H (21022) BA 758
TEHE BN TERAL, 5B, 1954 4R, #0%, EE KO £l b | A 2SR 2 S5RHF TAE; BE-mail: wzh12004@163.com,

http://geochina.cgs.gov.cn F1E ML, 2025, 52(3)


https://doi.org/10.12029/gc20220826001
mailto:wzhl2004@163.com
http://geochina.cgs.gov.cn

850 3l b Ji 2025 4F

[Objective] The research of relationship between the quality of taro and eco—geological environment, and the eco—geological
mechanism of the eco—geological environment creating the special flavor of taro, can provide a scientific basis for the selection or
improvement of the eco—geological environment for taro planting. [Methods] The geological construction control, soil parent
material traceability, soil physics, soil geochemistry, biogeochemistry were carried out. Systematic sampling of rocks, soil, water and
plants was collected in the core area and the control area of the taro. The mineral elements, organic nutrients and main indexes of
physical properties of farmland soil were detected. The test data were analyzed and processed by a variety of methods and studied
comprehensively. [Results] (1) The main indexes reflecting the unique flavor of taro were higher than those in the control area, such
as protein, energy, carbohydrate, vitamin B, starch, amino acid, etc. (2) The essential elements K, P, Zn and S played a major role in
the formation and improvement of taro flavor substances, followed by Fe, Mg, Cl, Ni, Mn, Ca, Cu and SOM. (3) The average soil
particle size is small, the soil bulk density and soil compactness is low, the soil burning reduction and pH value is moderate, and the
soil moisture and soil Eh value is higher, the soil is well cultivable. [Conclusions] The unique flavor of Jibu taro is the product of the
superposition effect of excellent soil physical, soil geochemical and biogeochemical characteristics caused by a unique

eco—geological environment.

Key words: taro quality; soil physics; soil geochemistry; biogeochemistry; superposition effect; eco—geological survey engineering;
Ganzhou; Jiangxi Province

Highlights: (1) The method of the eco—geological survey was used to find out the relationship between the quality of taro in Jibu and
the eco—geological environment for the first time. (2) The eco—geological mechanism of the effect of the eco—geological
environment on crop quality was explored under the guidance and application of multi—disciplinary theories such as geology,
ecology, soil science, plant physiology and plant nutrition.
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Fig.1 Distribution diagram of soil parent material in Jibu tribute taro planting area
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Table 1 Content of heavy metals in agricultural soil in taro planting area

WX Cd Hg As Pb Cr Cu Ni Zn pH
UG 7 12 0.30 0.50 30.00 80.00 250.00 150.00 60.00 200.00 —
DT X 0.09 0.08 6.65 27.28 50.00 22.52 14.62 68.92 5.40

WIHEX 0.17 0.07 9.04 31.65 52.23 24.40 15.80 76.35 5.32
ZRBHE 0.10 0.09 11.20 26.00 61.00 23.18 15.56 66.58 5.72
A X 0.07 0.05 6.41 19.50 13.20 14.20 3.74 65.40 4.93
HERHEAEX 0.16 0.12 6.89 34.27 57.73 28.60 16.13 82.70 5.28
AR R 1L X 0.17 0.09 9.40 34.13 53.27 23.40 19.43 71.10 497

i RS RPN mg/ke, pHEEN.

R2 AEBLBRARRALTEFEERESE

Table 2 Contents of main nutrients in root-soil in different soil parent materials

P E  2%5E  ROoXWE  BUGRXKSE CHEHgE  ERAXEE EARAFHEXHE  BRAXE
Si — 37.17 36.29 38.91 29.34 37.02 3491
Fe 2.88 1.96 1.96 1.80 1.72 2.34 2.07
Mg 0.39 0.27 0.30 0.25 0.21 0.30 0.30
Ca 0.09 0.13 0.12 0.13 0.08 0.17 0.32
K 2.21 2.06 2.22 1.37 431 1.63 1.65
Na 0.24 0.24 0.27 0.16 0.64 0.15 0.12
P 0.05 0.08 0.09 0.06 0.10 0.07 0.08
N 1.52 1.76 1.25 1.66 1.86 1.60 1.01
S 382 313 260 240 360 577 363
Cl 41.7 32.1 333 315 111 51.8 36.7
Mn 377 232 281 219 348 258 537
B 453 88.9 106 73.9 245 47.0 78.7
Zn 69.4 69.0 76.8 71.8 78.4 713 71.1
Cu 20.3 22.8 25.1 24.8 15.5 26.8 23.4
Ni 189 14.6 162 13.9 4.70 15.1 19.4
Mo 0.50 0.85 0.69 0.79 0.54 1.27 0.55
AN 119 167 125 168 179 176 106
AP 17.3 329 44.6 6.08 15.5 5.76 53.1
AK 109 328 239 207 369 293 482

SOM 25.8 321 215 311 34.1 29.5 19.1
pH 4.8 5.8 5.6 6.1 4.4 5.6 6.2

H: INSEXEE (2014) , AN, AP, AKSBHEIEEM (2014) , SOMBHEMNSG (2017) , SEHEHEBHL (2001) , CIBHITFLELS
(1993) , HAHSHERERE (1990) . TNHA Ngkg, pH. SOMELEN, Si. Fe. Mg. Ca. K. Na. PILESEPN A%, HATLKRTEHRAL

) mg/kg.
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H % 4 AL ol XA R & SR, ok fb
G, HeER B, S TEA . 4EER C R
e HAR TR IKF
423 RAMREBTUR S ELTILE

GRS W) '8 57 BT s B BT Y AR )
T, R R AR A TR S EEY R, EAMUEA
AR ERTRE, T H R 280 B R S BAT TR
SR, B LR EAT B R B ik (X2 SCRERFH
7,2001),

GASEIR T it R Sk A BT BB AR A, A
U X BT 5 40 BRI S B IR B i, DR
(TAA) I 18 M AR AR KMNEF (R 5) .

DINRE SR TGRS, W o s 56 (AR S
A BAA, S5, (AER . HAR ., WA, 7+

R3 FRABLBRRFELDIT RTESE

Table 3 Contents of some mineral elements in taro in different soil parent materials

731X Cu Zn Se P K Mn Ca Mg Fe Na
T E AR R 0.060 0.190 0.910 50.00 25.00 0.300 11.0 19.000 0.300 5.500
s X 0.163 0.572 0.661 59.03 39.35 0.584 20.1 26.167 1.858 2.413
WIHEX 0.164 0.587 0.627 68.75 45.72 0.504 22.0 27.45 1.890 2.398
TR 0.190 0.630 0.482 57.60 35.10 0.407 21.6 28.900 1.550 1.150
TEE X 0.131 0.773 0.940 56.30 37.40 1.920 14.8 17.400 1.118 3.30
EREITITFE 0.193 0.897 0.845 64.80 47.30 1.121 27.7 29.167 2.973 3.883
AR J5R 2 ML X 0.135 0.483 0.852 49.533 45.60 0.898 19.5 25267 1.940 2410
VE: 3% (PEEPRSE) Sed &N ng/100 g, HARITCES BN Amg/100 g.

R4 FEAMRIBRRFLBNEFNREE

Table 4 Contents of organic nutrients in taro in different soil parent materials

FEX Bel AW OJEW BOKEY REedadqr 4 RE HAEB, 4EEB, 4iERC B-HIY MR I R kS
FEEMESE 56 130 0.20 12.70 1.000 — 0.050 0.020 1.50 — — 028 786
Bl X 262 1.94 030 12.43 0.869 0.196 0.046 0.030 5.03 7.853 9.377 039 825
WX 244  1.80 028 11.55 0.865 0.215 0.044 0.034 4.86 8.692 9.150 0.35 82.6
7711 239 137 020 11.80 0.925 0.053 0.040 0.026 4.70 5.120 9210 0.46 81.0
1A X 241 1.94 0.50 10.80 0.770 0.248 0.040 0.030 5.03 9.410 10.100 0.40 87.5
HERBEAHX 247 181 033 11.57 0.883 0.080 0.045 0.029 5.14 5.263 9253 037 83.8
A X 254 170 0.40 12.00 0.791 0.267 0.034 0.034 5.50 10.223 9.107 0.43 832
e BAM. BB BOKIL S, BEEYE. JER. Ko B8Aig/100 g, 4 EKB,. 4i4ERB,. 4 RC. MER BN Amg/100 g, P

2 NEHEAANg/100 g, 4EAEFKEHA mg o-TE/100 g, AEE FAHKI/100 go
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Table 5 Amino acid contents of taro in different soil parent materials

531X Asp Thr Ser Glu Pro Gly Ala Val Mrt Ile Leu Tyr Phe Lys His Arg Cys Trp TAA
XA 0.208 0.063 0.076 0.168 0.084 0.073 0.083 0.083 0.017 0.050 0.115 0.060 0.085 0.070 0.033 0.095 0.027 0.074 1.464
W RIX 0.200 0.060 0.073 0.153 0.081 0.069 0.081 0.077 0.014 0.046 0.106 0.056 0.080 0.065 0.031 0.089 0.026 0.024 1.328
bt 0.210 0.060 0.077 0.150 0.090 0.066 0.079 0.080 0.013 0.044 0.100 0.050 0.076 0.060 0.028 0.087 0.030 0.035 1.335
TeRAE X 0.190 0.059 0.068 0.150 0.082 0.069 0.083 0.078 0.016 0.046 0.110 0.052 0.076 0.065 0.031 0.083 0.026 0.020 1.304
HERBEAX 0.210 0.064 0.079 0.160 0.085 0.072 0.083 0.082 0.016 0.049 0.110 0.057 0.084 0.072 0.032 0.092 0.027 0.025 1.399
AFAEHIX  0.197 0.064 0.073 0.160 0.081 0.074 0.089 0.083 0.019 0.052 0.120 0.060 0.084 0.071 0.033 0.094 0.029 0.020 1.402

e B A=A /100 g.

SERIR . SERAMR . AR RNAIR) | Ui
Fik (SEAA: %%@&\ HEM) . AL TE IR (NAA:
RINAZAMR . 280 AER. HEAR. WA . %
KPR AR . BEEIR ) ; AAKRBRGEZE, v o 2
PR EEMR (FAA: AR . RINAAR . KNETR .
WA, HER . BER) . 5 & IEAIR (AAAA:
f% 2R . RN . (LR TR . S22 R | 2
RAERIR) . IR (BIAA: MR . R .
SLRAMR . SRR RN . VAR ARG
AR BEATR) . FREILIR (SWAA: &R . i
MR, 2250 . AR . HZEMR., WER) . FRIR 5
iR (SOAA: KI'NAAIR . AR &) % (¥
45 2002; B9 L%, 2015; PR /R 1] 445 2016; &
A, 2020; ARTEREEE, 2020)

L DT AR XA S A X IR IX Sk LR, 2

TR 225 | S m N 2ZE R AEFRSIE, Wi
%%*ﬁiﬁé@%#@ 2), LM ERNEZE
Prikio

BﬁT Sl E"
PIH

1.6 -

1.4

1.2

1.0

0.8

& =/(g/100g)
o
o

0.4

0.2

0.0
o X

A X

ZRE B
W2 [

R TG XL SR HE T A
Xt R, S BEIR A O AR AT Xy Sk R i i 22 5
(& 5)0 SEIEIR G, R TTE ST E

LW

FEMME s HAr R 25 57, Bl G528 (K 2), K
LT DX 8 DX Sk A B, B BT R
AU

Kt X 5T é‘?&%@fiﬁiﬁ’& =, 2 @?ﬁé}%EF'
T E IR T AR 2 g . J5 Tt

IR PR IEIR | TRR 2 S 'u&ﬁ%ﬁé,ui(%
BREIL IR0 F G E LR ) | B S (SRR T
FR+05 75 i A SE MR+ IR IR ) . 5 IR D R
FOABEL AT B e 5 BT R L BE IR 5 vy 5 AR 075 E LR 75
=R (E 2),

B BEMBEREME M = KRER,

I e P T SR R (VP i 5
2016) MAMBE TR FAER, BRI . LT
FETR . R IR (A B IR 2 SR 1Y 8 Mg Sk
FRH A 6 iR AT LR (5%, 2002) ) . BV K

- Total amino acid
- Wi R

Essential amino acid

- FRER

Seml essential amino acid

| e FRER
Nonessential amino acid

| A ok AR

Sweet amino acid

R AR

Bitter amino acid

% Wk A TR

Sour amino acid

Bk E AR

Flavor amino acid

B E IR

Aromatic amino acid

[]

Pl 2 AR B AR X Y, 25 S B R 1 S

Fig.2 Amino acids content patterns of taro in different soil parent materials
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2B HEIW VEHR ST 5 VTG EN o

DU RS AR A MBS SC R TR

857

M2 e, AR5 Z LR A, FRAE T 3 D138 FR K1
f T AR BRI s VIR HME MR, 2R
FEWR (RE 2 B FR R R 1Y B IR ) |« 5 7 IR A Ak
MR | A S SRR, R TS O
U, SR R A8 B T A B AR
PRI S e il T, A LS 48 R DA R A, A iR
Bk SEURAY; A L LIS ORI, 0B R iR | BRI
)5 A7 LEFE AR ARG IO 87, Qi B 474k | SR 20
MR 3 25H8hn, LUE TR EE S . H B e, SPULZE
TR ARTEH, LLLEAms o i
R R N O N N S BN <IN I R
J&, BIUE MG RS S R R R Mok B, TE
W 4EE R BRSOk, XA PLE Y
FEF i AR A B E TP U R 25 A 3K
N7, (SR E 2 1 I Sl v A6 A S WD () BB A7
4.3 TIEEMERIL S5 4 Wik F1E AR
LT A T TR Ak, ST RO X R
PALHE R EEAEH . MY ST ICE N, PL K,
Ca, Mg. S. Si, Cl, Fe, Mn, B, Na, Zn. Cu, Ni,
Mo JEAEY a4 KR B W 8RR, i
AP (SOM) AR H 2, A Z 5 IFHE .
43.1 k@ EE P HaF kB RN EET RE
BB S (AR &R 14 PG-22. PG-13. PG-

11, PG-18, PG-8., PG-35, PG-56 k£ fi &6 1 %4 48 5
W k¥E PZ-29. PZ-20. PZ-18, PZ-30. PZ-15. PZ-
35, PZ-65 I KM A, XA &R R LT e R
A& & S FELAVE YR (BYY) & &
HEATAH I AT, AR B E AT Z I AHOC R A X
—SE MY TTZE M T 5 28T, AL Matlab #1044
KA IC R W STERE, A fb AR P S, N = 2 HE
T, BRI TRk R =85% IC R, st & B
SLAVE YR ITCE, AR ILE 6.

3 6 PARFT o AR MR, BRI R X)
LA MUE T BT (B SY)  fe b s s i R A
Yy JC R FA LT 455 “ o R Y LT IL R
AL STEME A =, BP0 o XS =
kYA F CIERL., R m 2R MY T3 T M
AT N, S, Fe. Ni. Mo, P, K. SOM, ffiH 5t
RSB 2 NL Mo, SOM, R Bl iy, HA '
VIR #5 FR b S R 7 TC B R ALBAH C R B

F AR
A32 M F A RARTY SR ST EERNGFT R

PR ENER AR & + 3 PG-22, PG-11., PG-
23. PG-8. PG-35, PG-62 ¥& & K i ¢ ¥ 55 4 4y k¢
PZ-29. PZ-18. PZ-30. PZ-15. PZ-35. PZ-82 *EF5#5

Fo6 RETEW RARZRANENFAANEFRYREERRERSHEXRER IR —K
Table 6 Correlation coefficients and principal components with high contribution of mineral elements and organic matter in
root soil to taro organic nutrient content

JLE  fEE O EAR OB BoKEY  REegqr 4ARE  4EAEBL O 4EEEB2 4iERC B-EE MR R MR K
N o oce oe oce o o
P oce oce
k o o o
Ca oce oce

Mg o o o

S o o oce o

Si oe o ce

Cl o ce oce o

Fe oce oe o o oe
Mn o oce

B o oce ce

Na o

Zn oce oce

Cu oce o oce

Ni o o oe o o oce
Mo oe o oce oe oce oce
AN o oce oce o o
AP oce oce ce

AK o ce ce o oce
SOM o oe ce o o

E: o—MRRE, e—LHIr-
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I, FH_ BB ITIERHR R Y U R A
B &5 5 Sk BB R & i HEA T AR SC M A f 32
I T, BRAT R A Sk A B T B EOUR,
HRERIE 7.

WEFR AR, b B MRS RE Z A,
b B TR R B T, AR b R
SRALE AR S CIE YN NS R YN STAPNES
FEO SR, BIREEM . 77 iR R i 2
(0, RO AN R AR P TR LR . IR SRR
PRWR G RE TR A AT I i, T B OR | 7 AR DU 45 o XL A
FERE L EE R, 22 A CORUAGI 18 Fh) & LR 1Y
AFE A S, AR 1 HER PR AR 1A
WR o SF HURD SRR, RIR 22 00, BIAE B A i B
R A, 15 BIGFAL, J7 I

EXFRXH L, BT A% 0 X T \
B IEIR | AP AR . BREARER . 7 RE
LR | PR IR | FRWREIEIR & B By e
IR . FHIRE IR & rh LK

DU F2 A SR AT 1Y 2 iR 425, AR
SR 24 s, A IR, &0 RPN
SR oy A & (NS R LR 1Y 8 A Sk h
H 6 FRLTFEILN . 4 PRI HIREEIR) . MR
& 8 MAHIC R BOM 1 L B X & R A SR AL &
WUBAR BT, 25 R T E LR th 8 Fh A L
20 A%, AT TC AR ML 45 R oy e
MEZREP I 5 L ERYA Zn, K, CL, Ni, Mg,
S. Fe. P; £ 88 3 kL A Zn, Fe. S,
K. P, BB /s 76 75 FE TR A TE B -5 45 5 v, A6
PERER ) SE Zn, K. Cl, Ni, Mg. S. Fe. P, I 5Tk
BEIN Zn, Fe, S| K. P KILIHHE, HHYI LTI
FOFNAA HILT7E A #5 2 2 LR T8 i 5 42 5 v ot
BREERS S 53 00 : P75 R 2 S Zn; JEUTR
HAHEMRJE Ca, K. Fe, S, Zn, P; R E IR E K.
S. P. Zn. Ca, Fe; 5 HF AR 2 Zn, S, K. Fe,
P; ¥R LR /& Zn, S, Fe. K. P, Cu; FHBRE LR
J& Ca, Fe. Zn. K. Mn; MR JElR /&= K. S, P,

R FFHIERSESHEYLELRNANAEXRERTHERXHNER ST —K
Table 7 The correlation coefficient and principal components with a larger contribution within amino acid content of taro
and essential elements and organic matter

JLE Asp Thr Ser Glu Pro Gly Ala Val Mrt Tle Leu Tyr Phe Lys His Arg Cys Tip TAA
N o o o
P oce oce ce ce ce oce oce oce ce
k o) o o o o o oce o o o o
Ca ce oce ce oce oce ce
Mg o o o o o o o o o oce o o o
S oce o o o oce oce ce oce ce oce oce ce
Si oce
Cl o) o o o o oce ce o o o o o o
Fe ce oce oe oce oce ce oce oce oce ce
Mn oe oe oce oce oe ce
B ce
Na oce oe oe o
Zn ce o oce ce ce oce ce oce ce ce oce ce
Cu o o oe oce oce oce
Ni o o o o o o o o o o o o o
Mo oce
AN o o o
AP
AK oe oe oce oce ce o o ce
SOM o o

H: o—MRAKL, e—TW-

% 8 TEMXRYSEMSRETEMEH R ESIT

Table 8 Frequency of higher contribution values of element correlation coefficient and principal component

TLH K P Zn S Fe Mg Cl Ni

Ca Mn Cu N Na Mo SOM Si B

SSARE 101 96 88 85 77 59 59 55

46 43 39 31 29 19 19 14 11
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YIS VERT . A B ORI AR FH HP 174 40 i €2 28 Fn
ML REEANAM . B (Mg) i — D EHZ AR

T RE AR AR SR BRES MR T £, REPRIE
R TR E RS540, B 1 B Y & e Ak 37 e i
R AT R 2 75% MEE R A AR A
S H5EARA RN . 5%, BRFRE, £
——5iR
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IR M2 STE PEAR IS e B4 H 5 i+
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[ B 7 b XK R oo R F B (R 4%,
2011) 9 BEABL AT LE s ZEA AT S (B2 A0y 5
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Fig.3 Evolution of K (a) and Ni (b) in the system of rock—natural soil-river sediment—farmland soil-root—soil

(3)— Py H 118 AR 1 K S T4
R IX, TR X, AR A X Nk
FARA X, fm TAERK A X FEREEA X (A
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BUA A HIER ISR S RS E0W LU, Jf
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RUUF ¢ 1 -8R &R 1 R4 rh i fb OC &R
W39,
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R BAVETEEAARTEBRRE - TRGS=HF
Table 9 Content ordering of some essential elements in
rock-soil systems in different soil parent materials
LR TEE ABA BALE KRVEY RELE BRI
TERA X 1
G A X
A A X
TERAX
WIEA X
BRA X
TERA X
G A X
A X
TERAX
B A X
BRA X
TERA X
G A X
A X
TERAX
B A X
BRA X
TERA X
G A X
A A X
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Table 10 Differences of physical properties of farmland soil within different soil parent materials

TSI L IEFIRAEDs/mm T+ R FE/(g/em’) BB S/ (kg/em?) LK% Eh/mV pH LOI/%
— i 0.18 1.12 13.18 52.36 495.56 5.36 4.96
3011 0.19 1.21 13.95 46.97 453.52 5.39 4.76
TERAEX 0.45 1.08 20.47 35.40 42980  4.85 7.34
HERWEAX 0.31 1.27 20.49 42.49 421.26 5.16 3.84
A A X 0.13 1.40 23.77 41.87 413.18 4.65 4.83
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Table 11 Excessive B affects the absorption of Fe by plants

NS VA=A &+ 1B M £+ Fe ¥ J5Fe
i X 88.88 19594.86 18.58
TERAEX 245 17228.55 11.18
SR ITE TS 46.93 2345321 29.73
AR A X 78.7 20678.93 19.40
' 94.2 20632.3 32.6
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Mg. CI. Mn. NiZ3 2 2 % A (1) 0.701., 0.77,
0.616. 0.771 1%, #BREW 2 4 KA K T2, B AK ik
SHAAR 3 %5, HAERTE 1.96 5 LAY, RIEA LR
FEENI, 5 HAT I B st i A L, 1 Ab i
SRR AN R, B T e
Py, MAER K. Al TR BTE S IR Z —, AT IEAN
Wi i £ 70 B A 3 rh, 2 BT RO X AK i
HI IR 2 —

54X BRIX H AR, DT A% 0 X - S B T 4%
TS AR I OB e 3, 1 HERIAR . RIS +

http://geochina.cgs.gov.cn FE M1 5T, 2025, 52(3)


http://geochina.cgs.gov.cn

52 % 3

TR A TIPS 5 30 5T 00 BT 5 AR A R S R e 863

B S R SRR SRS A E W B A R DK R e B
SRAEG 2% (RS T TS, W A I A 14 T
AN

SR IR e R | R AL R
AT G, 2 P T T UOE . BT KRR
T =R M A R B R, KR, AR R
Ao DT AR AU, AR ) A 245 b o PR 5 i gl
e KA e PR PE | R BR AL 2R AR 5 A A
BRALAA R LR BAE . B INAN 7

BTG O XIS X R X 2 S o 5 AR 25t

JIREE X R FIMT, 45 DA GE R (FE PR AE, 2004;
TEIRSAE, 20092, 2010) 4347 AT 15 1 4518 : MR FliE
TR ALY LT IO R MRS T OR S
i, 5T A ek ) S Se(E s ¢
S IEAN Y Iy, FELe TR B R I, 25
Sy it A SR A BRBERS, B VEY T L e
BT 3R O I i AR, R 0 RHVE 4 1E B A K AT
WKICER ALY DI REA IR R E ) Az BT SRS [, 356530
TR A WA, U IE 4 TR R A e I 1 3 bR fb 2 41
A ERIERZW R, AR AES, WEARR
1) - ey B AR, O e R FREAR R B AR RN 5
2 HERAE MR A O A2 A ik RIS B, (o s 3k
T BRI R IR KR T B 25 1 o X — BLEEPETA
PR L Ath A7 0 A9 A 2 b S5 R BE AF 9 R 2 i A
4.5 REFMLRBBAFEEIY

(DX RER S 03, e, &
2R, LA R R . ZHRFE, L5
)R 7 (3R 7 B MR R ) IR M X 5 A
K& AR EAENA VR, BEE M.
AT, A RRIRF DT E M AN

(2) PR K I AR X A 30 90 . 5 BT %
O XIS HE FE ] T Ui — 2o Ml Rl ep . i
HATER . Ak REFTA— 25 bk H (JE2
I 6.5 hm?), 5 FIRF %0 X AR H 430 T L AR )
Ui, HL A ARgs Ry 3 RO VT, X A ek
K, B RS R | st Hy O ik, A
5T A Y Sk, nIE S SRR R X (] 1),
KA, BT G AR T AR AR (FE2 50 hm?),
NS B8 — G By s 4 S AR P S A — 2 iy, OS2t
HC DX IR AR M, o T 8 2 Sk it o

(3) Hhu 5 PR35 110 BRAL A R i VE ) 7= o o o
() A5 2 b T 24 VR FHMLEREE 3 2 2%, M AR R ALY
5 45

(DTSR B R G, &
. KALE Y. 4R B, TER . EIALRR S
e, MIEELr4E. Ne Wik, S5 m & &,
B, i NRE SRR 328, W 55 | P ab
TR TR E IR . BN E IR AR E
MR A R Bt A i . SER DG 5 A A SR Bk
i AR LU A5 ) IR X5 (R AR T A SR AR . 31X
TR L B M RE . F2w. R L,
SRR, IR R, LRI ) R IR

(2) LACH B & o2 ) B gl 10 4S9 8 557
LRI, BT EFRICEFHME. KT a8 PARE
LR FE A Cu, Zn, P, K. Mn, Ca, Mg,
Fe 4, RAA R KRR THLE R ITR S ml

(3) S 7 BT E A LS R T AL i T
TE MR KU I 3220 T 22 K. PL Zn, S, Hik
4 Fe, Mg, CI, Ni, Mn, Ca, Cu, Mo fil SOM %,

(4) & B T 3 SE S X S H A
N. P. K. B, Zn, Cu, Mo, TR, AN, AP, AK,
SOM 5 & S WAL F £ 75 S (H oA X S HAE 1)
Mg. S. CI. Fe, Na, Ni A1 &, JE i 0 X i A FlF
P KBTI A S R LA

(5) LI EPEIR X B DT 6L B &

MBI, +HOT SR /N, HHEAE T,

SRR IR bed R | pH (HIE P 3K
438 Bh (5, f IR R G0 3R

(6) 23K P T IEIIE h 25 HE ) AL T 0 R L
AE LR ICR S8, 5 X (T, &2 F) +
ey SAH S S I AR Y b, TR
i A, 25 o 1 R Sk S A A B A, 5
K A BT FESE TR O W R AR, RN AR Sk OE
WA BT ROT R YD RE AR R B sr A AR
SKELA, 53 T 3 WAL, U AE G I Bl — e £
TR 2E A A RR T B R G, WA
T R H YA IS, JrRe R IR R AR
N5 4 g A MR — AP R AL 2 A A B AR S B, (8

iy

=

http://geochina.cgs.gov.cn FE M1 5T, 2025, 52(3)


http://geochina.cgs.gov.cn

864 3l 5]

Hb, Ji 2025 4F

TR TSR RRIR KR A 25 o X — AR
WALy HAU R R PR OB S (22, X HoAt
) ) A S b SR B I A S 7

Bt B 58 T 1 45 20 E B & A X
FREEF CEAHFEETEL., H#EERAK R
R ERARF. RENAXRXA XA T HEH
RIS HEs LW MR AR FIRKFEEN 2
i A o B BP0 BUUE AL TR, AE B — S B!

References

Abd El-Aal M, El-Anany A, Rizk S M. 2019. Rationalization of water
consumption for taro plant through the rationing of irrigation and
expand the plant ability to resist stress conditions[J]. International
Journal of Plant & Soil Science, 29(4): 1-23.

Bai Youlu. 2015. Review on research in plant nutrition and
fertilizers[J]. Scientia Agricultura Sinica, 48(17): 3477-3492 (in
Chinese with English abstract).

Cheng Zhizhong, Xie Xuejin, Pan Hanjiang, Yang Rong, Shang
Yuntao. 2011. Abundance of elements in stream sediment in South
China[J]. Earth Science Frontiers, 18(5): 289295 (in Chinese with
English abstract).

Dai Yanli, Wu Hulong, Yang Xianghong, Liu Lecheng. 2018. Research
progress of taro cultivation techniques in China[J]. Journal of
Yangtze University (Natural Science Edition), 15(22): 9-12 (in
Chinese).

Deng Yingyi, He Jianan, Hu Guorui, Wu Yu, Peng Jiechun, Huang
Junhao, Qu Xiao, Liu Tiao, Zhao Rongmei, Huang Xuan, Jiang
Sisi. 2020. Comparison of fruit quality and amino acid composition
of different red pitaya varieties[J]. South China Fruits, 49(2): 61-70
(in Chinese).

Deo P C, Tyagi A P, Taylor M, Becker D K, Harding R M. 2009.
Improving taro (Colocasia esculenta var. esculenta) production
using biotechnological approaches[J]. The South Pacific Journal of
Natural Science, 27(1): 6—13.

Dong Renrui. 1985. Present situation and development of plant mineral
nutrition (V): Interaction of elements in plant mineral nutrition[J].
Hunan Agricultural Sciences, (5): 38—42 (in Chinese).

Gao Lin, Chen Xiaoyuan, Lin Changhua, Wang Wei, Zhang Yupeng.
2018. Characteristics of soil profile and nutrient change of fragrant
taro typical region in Shaoguan[J]. Southwest China Journal of
Agricultural Sciences, 31(9): 1864—1869 (in Chinese with English
abstract).

Gao Lin, Lu Wenting, Lin Changhua, Feng Huimin. 2022.
Development characteristics of typical soil profile of fragrant taro
region in northern Guangdong[J]. Chinese Agricultural Science
Bulletin, 38(10): 85-91 (in Chinese with English abstract).

Gao W, Wang Y, Wang R, Wang Y, Xu J, He X. 2022.

Antiproliferative piperidine alkaloids from giant taro (Alocasia

macrorrhiza)[J]. Chinese Journal of Natural Medicines, 20(7):
541-550.

Goenaga R, Chardon U. 1995. Growth, yield and nutrient uptake of taro
grown under upland conditions[J]. Journal of Plant Nutrition, 18(5):
1037-1048.

Han Xiao, Zhang Dongxu, Wang Lei, Li Qi. 2018. Research progress
on the nutrition components and processing and utilization[J].
China Fruit & Vegetable, 38(3): 9-13 (in Chinese with English
abstract).

Hudeer Chaonu, Yang Limin, Lu Sha. 2016. Analysis and evaluation of
amino acids in potato from three different producing areas[J].
World Latest Medicine Information, 16(93): 112—113 (in Chinese).

Hu Shiyuan, Tian Jianchun. 2002. Ginger taro paste for arthritis[J].
Chinese Community Doctors, (16): 36 (in Chinese).

Hu Z Y, Herfried R, Gerd S, Ewald S. 2004. Physiological and
biochemical effects of rare earth elements on plants and their
agricultural significance: A review[J]. Journal of Plant Nutrition,
27(1): 183-220.

Huang Yunxiang, Zhang Yangzhu, Liu Peng, Ma Yuehua, Zhou Qing.
2001. Effects of rice—based cropping system, organic manure and
ground water level on Sulphur status in paddy soil[J]. Journal of
Hunan Agricultural University (Natural Sciences), 27(3): 205-208
(in Chinese with English abstract).

Huang Zhongcai. 2014. Preliminary study on abundance and deficiency
index of nitrogen, phosphorus and potassium in rice soil in Taining
County[J]. South China Agriculture, 8(24): 146—148 (in Chinese).

Hiroki Y, Kanae T, Nobuyuki M, Kazuhiro I, Michio O, Yuji M,
Katsuko K. 2022. Effects of flooding cultivation on the composition
and quality of taro (Colocasia esculenta cv. Daikichi)[J]. Journal of
the Science of Food and Agriculture, 102(4): 1372—1380.

Jiang Dongming. 2012. Occurrence cause and control measures of taro
blight in 2012[J]. Fujian Agricultural Science and Technology,
(12): 50-51 (in Chinese with English abstract).

Jiang Gaosong, Ramsd L. 1998. Application of taro in food
processing[J]. China Food Industry, (12): 14 (in Chinese).

Jiang Yin, Xu Ying, Zhu Gengbo. 2002. Human taste and amino acid
taste[J]. Biotic Resources, 24(4): 1-3 (in Chinese with English
abstract).

Jiang Zepu, Huang Yuyi, Lei Yibao, Deng Jun. 1993. Analysis and
evaluation of soil chlorine content in cultivated land in Guangxi[J].
Journal of Southern Agriculture, (6): 269—-272 (in Chinese).

Jing Lin, Guan Yunna, Wang Chengrong. 2015. Optimization of
composite enzymatic processing technology on taro (Colocasia
esculenta) wine[J]. Journal of Food Safety & Quality, 6(6):
2100—2108 (in Chinese with English abstract).

Li Tong, Ni Shoubin. 1997. Element abundances of the continental
lithosphere in China[J]. Geology and Exploration, 33(1): 31-37 (in
Chinese with English abstract).

Liu Zhanjun. 2014. Nutrient Characteristics and Quality Assessment of
Low-yield Paddy Soil in South China[D]. Beijing: China

http://geochina.cgs.gov.cn FE M1 5T, 2025, 52(3)


https://doi.org/10.1071/SP09002
https://doi.org/10.1071/SP09002
https://doi.org/10.1016/S1875-5364(22)60165-1
https://doi.org/10.1080/01904169509364959
https://doi.org/10.1081/PLN-120027555
https://doi.org/10.1002/jsfa.11469
https://doi.org/10.1002/jsfa.11469
http://geochina.cgs.gov.cn

52 % 3

TR A TIPS 5 30 5T 00 BT 5 AR A R S R e 865

Agricultural University, 1-95 (in Chinese).

Lu Jingling. 2003. Plant Nutrition (Second Edition)[M]. Beijing: China
Agricultural University Press (in Chinese).

Luo Qin, Li Dongmei, Zhong Maosheng, Zhu Pingling, Huang
Minmin, Rao Qiuhua, Liu Yang, Pan Wei, Luo Tuyan. 2020.
Nutritional compositions of female and male murray cod filets[J].
Fujian Journal of Agricultural Sciences, 35(1): 51-58 (in Chinese
with English abstract).

Mohd S, Mohd F, Noraini T, Syarul N, Hamidun B. 2019. A review on
viruses infecting taro (Colocasia esculenta (L.) Schott)[J].
Pathogens, 8(56): 1-13.

Osorio N W, Shuai X, Miyasaka S, Wang B, Shirey R L, Wigmore W
J. 2003. Nitrogen level and form affect taro growth and nutrition[J].
HortScience, 38(1): 36—40.

Pan Ruizhi. 2008. Plant Physiology (Sixth Edition)[M]. Beijing: Higher
Education Press (in Chinese).

Rainer R F, Aimee C, Chavez C. 2016. Development and
physicochemical evaluation of wine from taro corms (Colocasia
esculenta)[J]. International Journal of Science and Research, 5(9):
146—151.

Rashmi D, Raghu N, Gopenath T, Pradeep P, Pugazhandhi B,
Murugesan K, Ashok G, Ranjith M, Chandrashekrappa G, Kanthesh
M. 2018. Taro (Colocasia esculenta): An overview[J]. Journal of
Medicinal Plants Studies, 6(4): 156—161.

Suja G, Byju G, Jyothi A N. 2017. Yield quality and soil health under
organic vs conventional farming in taro[J]. Scientia Horticulturae,
218:334-343.

Sun Fuzeng. 1985. Present situation and development of plant mineral
nutrition (IV): Mechanism of mineral absorption by plants[J].
Hunan Agricultural Sciences, (8): 38—43 (in Chinese).

Sun Qiangian, Zhao Huan, Lii Huifeng, Wang Zhengyin, Cai Guoxue,
Han Zhunan, Wang Yang. 2010. Effect of balanced fertilization on
yield, quality and economic benefit in taro[J]. Journal of
Changjiang Vegetables, (2): 55—60 (in Chinese with English
abstract).

Teng Wei, Liu Qi, Li Jian, Lu Shaochun. 1992. Analysis of amino acid
content in taro[J]. Acta Nutrimenta Sinica, (3): 336—338 (in
Chinese).

Vieira G, Peterle G, Loss J, Peterle G, Magno P. 2018. Strategies for
taro (Colocasia esculenta) irrigation[J]. Journal of Experimental
Agriculture International, 24(1): 1-9.

Wang Fufang, Li Lu, Liu Shangyi, Gao Zhi, Wang Dinghuai. 1994.
Essential trace elements for crops and their physiological
functions[J]. Crops, (4): 34-36 (in Chinese).

Wang Jiaofei, Huang Youru, Qian Yaping, Zhao Lin, Chen Yin. 2015.
Rheological properties of taro protein isolate[J]. Food Science,
36(9): 17-21 (in Chinese with English abstract).

Wang Wei. 1985. Present situation and development of plant mineral
nutrition (Ill): Physiological functions of trace elements and

rational application of trace fertilizers[J]. Hunan Agricultural

Sciences, (6): 40—42 (in Chinese).

Wang Qinghua. 2004. An overview of agrogeological environmental
surveys in Zhejiang[J]. Geology in China, 31(S1): 30-39 (in
Chinese with English abstract).

Wang Zhenli, Deng Tongde, Wang Ruimin, Shao Wenjun, Xu Ming,
Liao Wangi. 2009a. Characteristics of migration and accumulation
of rare earth elements in the rock—soil-navel orange system[J].
Geology in China, 36(6): 1382—1394 (in Chinese with English
abstract).

Wang Zhenli, Xu Ming, Deng Tongde, He Xiaoxiong, Chen Shuimu,
Ouyang Jinsheng, Xing Qingming. 2009b. Accumulation features
of rare elements in navel orange plant and nature soil
environment[J]. Journal of The Chinese Rare Earth Society, 27(5):
704710 (in Chinese with English abstract).

Wang Zhenli, Deng Tongde, Hu Zhengyi, Xu Ming, Hu Kandong, Xing
Qingming. 2010. Correlation analysis between navel orange quality
and REE in natural soil[J]. Soils, 42(3): 459—466 (in Chinese with
English abstract).

Wei Fusheng. 1990. Background Values of Soil Elements in China[M].
Beijing: China Environmental Publishing (in Chinese).

Wei Qiuyu, Zhang Zhongyuan, Li Dajing, Jiang Ning, Jin Bangquan,
Liu Chuangqiu. 2016. Quality changes in different varieties of taro
treated by microwave vacuum drying[J]. Modern Food Science and
Technology, 32(1): 235-241 (in Chinese with English abstract).

Wu Yanwen, Ouyang Jie. 2001. Taste—producing effect of amino acid
and peptides in food[J]. China Condiment, (1): 2124 (in Chinese).

Wu Zhengqiu. 1985. Present situation and development of plant mineral
nutrition (IT): Physiological and biochemical functions of essential
mineral elements in plants[J]. Hunan Agricultural Sciences, (5):
41-45 (in Chinese).

Yang Fan, Xu Yang, Cui Yong, Meng Yuanduo, Dong Yan, Li Rong,
Ma Yibing. 2017. Variation of soil organic matter content in
croplands of China over the last three decades[J]. Acta Pedologica
Sinica, 54(5): 10471056 (in Chinese with English abstract).

Yang Fei. 2017. The Study of Soil Conditions on the Quality of
Steudnera Henryana[D]. Hohhot: Inner Mongolia Agricultural
University, 1-41 (in Chinese).

Yang Yuexin. 2018. China Food Composition Tables (Standard
Edition)[M]. Beijing: Peking University Medical Press (in Chinese).

Zeng Fankui, Xu Dan, Liu Gang. 2015. Potato nutrition: A critical
review[J]. Chinese Potato Journal, 29(4): 233—243 (in Chinese with
English abstract).

Zhu Miao, Li Gangfeng, Zhan Lufei, Liu Qingqing. 2018.
Determination and analysis of nutrient composition of edible parts
from Colocasia esculenta (L). Schott[J]. Journal of Tongren
University, 20(3): 20—23 (in Chinese with English abstract).

Mt F 32525 Sk

I H . 2015, A 5% 5 RORHIFI A 1155 R 2R 1], v b B2,
48(17): 3477-3492.

http://geochina.cgs.gov.cn FE M1 5T, 2025, 52(3)


https://doi.org/10.21273/HORTSCI.38.1.36
https://doi.org/10.1016/j.scienta.2017.02.006
https://doi.org/10.3864/j.issn.0578-1752.2015.17.014
http://geochina.cgs.gov.cn

866 il

Hb, Ji 2025 4F

R, WHER, BT, P, B . 2011, P E R LXK R T
BT R F B[] H2ERTZR, 18(5): 289-295.

FCHAT, S0, AWK, A, X ARR. 2018, Tk E AR SRR H A
WEFEHERT]. RIT R E2 4 (ARFR), 15(22): 9-12.

R, M5 A, B EG, R E, AN, BASE, JEO, X%, R,
B, P22 22 2020. AN [R) 21 PR Kl SR T i 0 R S 0T R A R R
ZH A LA D). R EI R TR, 49(2): 61-70.

HATFG. 1985, WP S FRABUIR S & B (1) —AEY0 B seh
JCRE A E AR SRR EE, (5): 38-42.

Bk, BRIBEE, ARE AR, T, kM5, 2018, oG B AL 2= X +
60 AR AT K 3% 4y AR AR 5 (0] VE R R Ol 2 AR, 3109):
1864-1869.

ERE, S, bR E AL, T . 2022, Bk A AR X SR - ) T
KEFHE]. b ER A, 38(10): 85-91.

BEAE SRIRN, F 5, ZEBL. 2018, 3L W IR A B in T A ST ik
JE[I]. SR, 38(3): 9-13.

PR, B E, 2. 2016. = RIS [P M B S B A SR A0 AT
ST I]. S B 245 SO, 16(93): 112-113.

o0, HEEFR. 2002, 2L BNATY LT R[], b E X E T,
(16): 36.

Wiz, sk ER, XM, IWERAE, JETE. 2001, FEIERS5 A HUIE K& T
IKBERT KRG B ZARDL RN T . SR AT R S R[], WIRg AR
b K2R (A SREHEARR), 27(3): 205-208.

BRI 2014, 28T HOKFE 3 85 S EBUR bR A proE 0], B
Fraell, 8(24): 146-148.

FARHL. 2012. 2012 AFE SRR AR A IR K 43T K B TG X SR [T, A
AR, (12): 50-51.

TS, Ramsd L. 1998. 23 7ein T S A AR A ). P EE S T
Ak, (12): 14.

PR, IRA, RBEA. 2002, AZEBRGE 52 LR E [T]. AR FEY)
PRI, 24(4): 1-3.

T, 8 R, T —a, B4 1993, ) Pa#kH + e & & i b 51T
M1, ) PR R, (6): 269-272.

FRIBE, BT, F RS, 2015, A ER A =3 T L AR ).
B A R A4, 6(6): 2100-2108.

BIY, fsrt. 1997, 9 KA B Rk on R R[], RS
R, 33(1): 31-37.

X 7 22, 2014, Fk E B 5 I F= K R 4 352 0 RFAE 5 5 R EAY D). Jba:
HhE AR K2, 1-95.

Fili B 2003. HIME SR (B ROM]. dbat: o Eg b K H kL.

TR, BN, B A, RIS, BRI, BERKAR, XN, WL B R
2020. R T2 SCBEME | e 1078 TR N LB (). AR A 2
R, 35(1): 51-58.

L. 2008, FEAHEE GRASMOMI. JUET: B EE L.

MK, 1985, AEYT BUEFRABUR 5 & )R (U)y——H P59 B Ml
HYHLER[T]. IR AR R, (8): 38-43.

IMES, BV, BB, TR, #RE S, #hiE%, T, 2010. Pt
BT P=hE L S BRI BRI [T]. RITERSE (FARIR),
(2): 55-60.

JRERR, WNEE, 2R R, 1992, 23k h &R & R 1 T [I]. B3R
224 (3): 336-338.

TR, 2R, R S, B, TR 1994, FEY AT o e 3
HEFHIIRE[]. FERIZE, (4): 34-36.

FFCK, BALN, BRAESE, B, PRI 2015, FEF AR A AR
MR R, 36(9): 17-21.

T4, 1985 AHH TUE TR IR 5 R R (Z)— it o2 f A e
FH AR A A B [T, IR LRRE, (6): 40-42.

TEIRAE. 2004, Wil 4l s BT g P8 A 5 5 T AR RERAR ], ThE
T, 31(S1): 30-39.

TEHR L, XS, TR AP0, R, BT 2009a. A A -+
BB B RGP+ o0 F T B4R AR ). P E LR, 36(6):
1382-1394.

TEAR ST, TR E, XS, B/, BR/KAR, BREASREE, 275 9. 2009b. A
SR BEIR SR AR AL R AR 1 BEURRAE (0], E R LR IR,
27(5): 704-710.

TEAR ST, XA, WA TE S, 1R, IHEZR, s3I 2010. B SRS E
SR PG L TCEAICHESTI]. 13, 42(3): 459-466.

B 1990, E - HOTRITSHEM]. bt i EFRER ..

BURKP, skBhoT, ZRRIE, VLT, GFBZE, XIFRIR. 2016. A1k &
B2 O TR B B AE AR A R [0). B B SRR 4, 32(1):
235-241.

REESC, BRBHZAS. 2001, ZEEFRFIAE & 5 F A9 2 IRAEF[I]. S A
A, (1): 2124

SYRER. 1985, FHY T PUEFRMIOR 5 & () ——H T T 5T
JCE B A AR 0]. W 4Ol RLEE, (5): 41-45.

HHFZE A PR SR [T]. BIE2EIR, 54(5): 1047-1056.

W€ 2011, F BSR4 5 SR R A FSE [D). PERINE RS SE T
gl K2, 1-41.

B H K. 2018, 1 E &Y RS GREOIM]. dbat: dbat K221
At

B FLE, PP, XIWI. 2015, DA S B SRR D). P E D84 5, 29(4):
233-243.

ST, ZERIR, ESRIE, XIPCPE. 2018, 442 FHER A B 3 Ao
ST A B4R, 20(3): 20-23.

http://geochina.cgs.gov.cn FE M1 5T, 2025, 52(3)


https://doi.org/10.11924/j.issn.1000-6850.casb2021-0457
https://doi.org/10.3969/j.issn.0253-2301.2012.12.021
https://doi.org/10.3969/j.issn.0253-2301.2012.12.021
https://doi.org/10.7506/spkx1002-6630-201509004
https://doi.org/10.3969/j.issn.1000-3657.2004.z1.006
https://doi.org/10.3969/j.issn.1000-3657.2004.z1.006
https://doi.org/10.3969/j.issn.1000-9973.2001.01.007
https://doi.org/10.3969/j.issn.1000-9973.2001.01.007
https://doi.org/10.3969/j.issn.1672-3635.2015.04.013
https://doi.org/10.3969/j.issn.1673-9639.2018.03.004
http://geochina.cgs.gov.cn

	1 引　言
	2 研究区概况
	2.1 吉埠贡芋概况
	2.2 吉埠贡芋生态地质背景

	3 样品采集与测试
	3.1 样品采集与制备
	3.2 样品检测
	3.3 土壤物理参数测定

	4 结果分析与讨论
	4.1 土壤安全性分析与矿质营养元素分析
	4.1.1 土壤安全性分析
	4.1.2 土壤矿质营养元素分析

	4.2 不同成土母质区芋头品质比较
	4.2.1 部分人体必需矿质营养元素含量比较
	4.2.2 部分有机营养物质含量比较
	4.2.3 氨基酸含量以及分类含量比较

	4.3 土壤地球化学与生物地球化学作用机理
	4.3.1 农田土壤中影响芋头品质的主要矿质元素
	4.3.2 对芋艿氨基酸形成与提高起主要作用的矿质营养元素

	4.4 优越生态地质环境的形成及其叠加效应
	4.4.1 优越生态地球化学场的形成
	4.4.2 土壤物理性质的制约因素
	4.4.3 优越的灌溉条件
	4.4.4 生态地质环境理化性质的综合效应

	4.5 保持优质品牌的种植建议

	5 结论
	参考文献

