Ol R ( BREEE) |, 2024, 39(4): 159165 http://xb.ynau.edu.cn

Journal of Yunnan Agricultural University (Natural Science) E-mail: ynauzkxb@foxmail.com
G TS, TRA, 20, 45 v Bl DX el 98 pH R R 4 i 445 ) 2 B S PRI S —— LA S 4 S BRI, =

B R ER (HIRBIE), 2024, 39(4): 159—165. DOI: 10.12101/j.issn.1004-390X(n).202208025

=R X R [E % pH MEERIRATEFRME
Mr—=UUSEMNERER A

ERE, R A, FEHN, XHEET, £ K, BEXW
(1. SR —MZ2Re, ST SEH 5500035 2. ST LLIMBBEIRETIERT, St BEHT 550001 ;
3. BN BB TREVEAS oLy, B0 5% FH 550003)

WE: [ A ] @RI X Ak 35 pH R E 4B (chromium, Cr) &89S [0 LIRS 2R, At
PP AR AR R . [ ik ] SREESRIN A Bt B 423 R bE L HRE S, R AHGET2E Ry 22 R
BRI E R ST A Bl 3 pH A Cr py 23 6] Sk, 5 A Bﬁmm%%’ RN pH R Cr £ 82748 4k 1 8K 20 [
£, [4558] w2 RE 158 pH Hh 4.5~6.0 BRES & 74%, EEAWAK ., TN L5 Cr ST
4K, HHE pH (H F P9 RS R ARILEHE N, 2 E)iﬁﬂﬁmj:%%ﬁ TR SR Cr RSB A L
) AR T I AR A R A, BB B AR TS X, o (B SR e P g, [ 4598 ] AWl -3 pH {E X}
Cr =M. 7F pH<S5.5 WASh 3, 38 pH X Cr &M K; 7F 5.5<pH<<6.5 4% e 1- 1%
th, IR Cr SRR,

KEEIR: KM 88 pH; EHAJE; %

FES2S: S153.61 XHRFRERD: A XEHS: 1004-390X (2024) 04-0159-07

Spatial Heterogeneity of Soil pH and Chromium Content in Tea
Plantations in Plateau Mountainous Areas: a Case Study of
Guiding County, Guizhou Province
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(1. Guizhou First Institute of Surveying and Mapping, Guiyang 550003, China;
2. Guizhou Institute of Mountain Resources, Guiyang 550001, China;
3. Guizhou Environmental and Engineering Appraisal Center, Guiyang 550003, China)

Abstract: [ Purpose] To investigate the spatial heterogeneity and driving factors of soil pH and
heavy metal chromium (Cr) content in tea plantations in plateau mountainous areas, providing a sci-
entific basis for high-yield and high-quality tea cultivation. [ Methods] Soil samples from 423 tea
plantations in Guiding County, Guizhou Province were collected. Geostatistics and semivariance
function models were used to explore the spatial heterogeneity of soil pH and Cr in the tea plantations.

Random forest algorithm was used to study the driving factors of Cr content variations under differ-
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ent pH conditions. [ Results ] 74% of soil samples in plateau mountainous tea plantations had a pH

value between 4.5 and 6.0, suitable for tea cultivation. The Cr content in the soil was within safe

levels. The soil pH value decreased gradually from southwest to northeast, showing a clear zonal dis-

tribution. The spatial distribution of soil heavy metal Cr decreased gradually from north to southeast,

with low-value patches mostly appearing in the southeast and high-value patches concentrated in the

central-western region. [ Conclusion ] Different soil pH values have varying impacts on Cr content.

In tea plantation soils with pH<5.5, soil pH has the greatest impact on Cr content; in soils with

5.5<pH=6.5, soil particles have the greatest impact on Cr content.

Keywords: tea plantation; soil; pH; heavy metal; chromium
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Fig. 2 Distribution of soil pH and Cr content
*1 REENITEpHMELEE Cr 8=
Tab. 1 Soil pH and Cr content in Guiding County
. Cr % #/(mgkg™)
X 15 P Cr content
area FHIMHE A5 RZEY% T {E A5 ZHUY%
average coefficient of variation average coefficient of variation
HHIT4H Panjiang Town 5.11+£0.22 431 55.42+12.27 22.14
135145 Dexin Town 5.57+0.66 11.85 36.67£10.31 28.12
“F 114718 Baoshan Street 4.59+0.18 3.92 34.21+12.11 35.40
4 Fi#18 Jinnan Street 5.23+0.74 14.15 46.83£22.27 47.55
7554 Yunwu Town 5.61£0.78 13.90 51.12422.24 43.51
HitE £ Xinba Town 4.68+0.19 4.06 40.27£10.19 25.30
W1l Yanshan Town 4.80+0.32 6.67 30.19£12.16 40.28
E BH%H Changming Town 5.66+0.48 8.48 30.18+8.15 27.00
AT F X whole study area 5.23+0.70 45.57+52.92

*2 REBLTHEpH MELE Cr TEFBEFHERBERLURSH

Tab.2 Spatial interpolation semivariance function model and parameters of soil pH and heavy metal Cr in Guiding County

EzEa LAY HK/m Bt (Co) B (C) EEMH (CtC) &M [C/(Cot C) ] ASHE/m
index model step length nugget value partial base value base value nugget effect range change
pH = i Gaussian 525 0.083 5 0.5396 0.623 1 0.1340 4055.78
Cr =87 Gaussian 525 465.7600 488.8000 954.560 0 0.4879 3568.07
2.3 L3 pH A Cr {75 18] 43 A RFAE 2.4 A[FELHE pH N Cr & KIS R

AR o ST AR TR > A S bR KOS B AT 2 ) 4
{E, 35t 8 11 pH M 48 Cr B2 4010
Jrr (K 3) St B - pH {EL H PRI FARAL T 7]
BTN, 52 RT3
EATIE—T O, B H— e i —
TEBTHL . 1 Cr U2 3 M A S Y 25 8] o3 A
e, AL AR H BERREAR, RESEZ AR
DI, R R BRESRAE o 7 P P S X

P =N~

K 4 W pHSSS i+, X Cr & &%
Wi R 25 B HE O pH>SE A% >4 W > Ak >
BB R A7 LT R 0> 0 > Bl 28> 4 B
>R, AL, 3 pH SRR 1 Cr SR 2
BlF-; 7F 5.5<pH<6.5 +4rh, X} Cr F s A
RIHET R RSB >0 >4 R > Tl i A >
AR D> B> 4 > T A5 B > 4 R >p H> Tl i
Pk, ORISR 14 Cr S i) FEH T



%4 B, S L X b - pH R 4 R A% ) 4 [B) S B S —— LA ST A B EoA ) 163
Al n =,
O g

ol
_‘_&.me%tl‘g\_ynrj i

Crirht/(mgkg ™)

pH Cr content
e - [ ERZSER]
| 3‘2’3'}‘2 [ 18.81-27.03
455466 27.03-31.37
4‘66-4l80 31.37-33.65
4.80-5.00 33.65-37.99
5.00-5.05 37.99-46.21
4621-61.80
5.25-5.59
[ 5.59-6.03 [ 61.80-91.35
I 6.03-6.62 91 35-147.36
I 6.62-7.40 I 147.36-253.55
N
A 02550 100 150
O )

E3 TEpHMEERE Cr WZESTH
Fig. 3 Spatial distribution of soil pH and Cr
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