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2900 ~ 3 000 m 5 3
3 0~20cm 1
10~15C 1 kg
20 100
640 ~ 650 mm 24
[11-12] 3
1.3
pH
N 120 kg/hm?>  P,0s112 kg/hm? N P K 23]
1.2 HCI-HNO; (26]
2014 7 [Varian SpectrAA 220FS( ) 220Z(
4 1 )] Cu Zn Cd Cu
1 1~3 1 Zn Cd DTPA-TEA (23]
2 3 GBW 07406
2 3
4 H,0:-
HNO; Cu Zn
SR cd N P K 231
e X GBW 10011
N .,
A - 1.4
bl (ANOVA)
Duncan
10km Excel 2010 SPSS 13.0
Kbk 2 .
[t P
RFE R 52 o B 21 pH
1 RAERIRE pH
Fig. 1 Location of sampling sites
pH  95% 6.26 ~7.12
2 pH 16.6%
3 0~20cm 1~2 3
( 30m 3 4
) 24 1 3 4
I m 20 cm (D
F1 REO~20cm)tiE pH RAEAMHER
Table 1 pH values and nutrient contents of topsoil layer (0~20 cm)
pH CEC (g/kg) (mg/kg)
(g/kg) (cmol/kg) N P K N P K
1 679+0.12b 223+ 13bc 6.16+047b 1.03+0.10a 0.24+0.02b 2.60+0.18d 56.9+11.0b 43.0+7c 166+2la
2 7.17+0.66b 185+51c 6.86+0.87b 0.796+0.17b 0.20+£0.02b 3.46+049c 494+11.2b 549+2d 85.0+16.0b
3 560+0.18¢c 18.1+6.5bc 7.02+1.22b 0.976+0.14a 026 +£0.04b 509+037b 77.4+13.7a 102+59b 166*18a
4 8.04+048a 28.7+44a 7.22+086ab 1.14+0.08a 0.19+0.04b 3.79+0.36¢c 884+ 11.4a 29.0+18c 166+24a
496+0.21d 26.1+23ab 835+0.82a 1.03+0.08a 0.58+0.17a 590+1.40a 87.0+89a 423+86a 137+18a

(P<0.05)
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Fig.2 pH values and organic matter contents in soil profiles
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2.2
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Fig. 3 Total and available contents of nutrients in soil profiles
*2 RELREEERBYS Cu. Zn, CAdRE
Table 2 Total and available contents of Cu, Zn and Cd in topsoil layer
Cu(mg/kg) Zn(mg/kg) Cd(mg/kg) Cu(mg/kg) Zn(mg/kg) Cd(ung/kg)
1 222+1.7b 60.9+6.1b 0.08£0.01¢ 0.94+0.07b 1.30+£0.27b 8.00+£1.36¢
2 232+4.0b 645+5.1b 0.08£0.01¢ 1.51+034a 0.24+0.19d 7.73+097 ¢
3 306+5.1a 72.5+42b 0.11£0.01b 1.54+0.27a 0.69+021c 328+75a
4 173+3.7¢ 60.5+8.0b 0.14+£0.04 a 1.55+0.23a 0.41+0.16 cd 23.7+6.7b
289+15a 90.1+24.1a 0.11 £0.02 ab 1.69+0.22a 1.81+0.56 a 31.6£3.6a
( e <35 <100 <0.20 - - -
Cu Zn Cd Cd Zn
Cd 0~20cm 80 ~
« 4 100 cm 24.2% ~ 64.0% 46.4% ~
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Fig. 4 Total and available contents of Cu, Zn and Cd in soil profiles
71.2% 60.0% ~ 78.0% Cu Cu ( 3 Cu Zn
Zn 0 ~20 cm (9] cd
80 ~ 100 cm 4.1% ~ Cd
32.0% —6.1% ~46.1% —3.1% ~ 15.6% (Pearson 0.545" 0.780" n=24)
Cd Cd Cd
Cu Zn
2.3 Cu Zn
Cd (
<0.1 mg/kg <0.05 mg/kg)™® Cu Zn Cd
x3 HEYILEN. P. K& Cu. Zn, CdiRE
Table 3 Total contents of N, P, K, Cu, Zn and Cd in plants
N(g/kg) P(g/kg) K(g/kg) Cu(mg/kg) Zn(mg/kg) Cd(pg/kg)
1 13.3+0.6 ab 1.90 £ 0.23 ab 4.18+0.30 a 5.19+051a 243+53a 16.7£85b
2 13.6 £ 1.6 ab 1.59+0.28 b 3.86+£024a 4.57+0.23 ab 220+23a 17.8+£7.0b
3 148+15a 2.05+032a 393+036a 4.64 £ 0.86 ab 260+43a 259+10.5 ab
4 128+2.0b 1.83 £0.42 ab 4.07+0.30a 422+092b 21.0+3.6a 354+158a
2.79+£0.06 A 0.352+0.10A 1.04+0.11AB 0.77+0.13A 286+t1.04A 390+1.50C
291+£0.18A 0.414+£0.03 A 1.18 £0.08 A 0.51£0.01B 2.52+0.08AB 8.36+0.68B
1.28£0.07C 0.192+0.02 B 0.94+0.06 B 0.45+0.03B 1.48£0.12B 140+ 1.10 A
1.67+0.12 B 0.342+0.04A 1.02+0.09AB 0.55+0.02B 2.02+0.33AB 1.80+1.01C
(P<0.05) (P<0.05)
3

3.1
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Preliminary Study on Soil Fertility and Heavy Metal Concentrations
of Croplands in Nyingchi Valley of Tibet

Nanjing 210008, China; 2 Agriculture and Animal Husbandry College, Tibet University, Nyingchi, Tibet

SUN Xi"?, LIU Heman®, ZHOU Tong', Danzengquzha®, LI Zhu', ZHOU Jiawen'*, WU Longhua'"

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,

3 University of Chinese Academy of Sciences, Beijing

860000, China;
100049, China)

Abstract: Nyingchi Valley is one of the most important agricultural areas on the Tibetan Plateau, and soil degradation has

become more and more severe there with the development of agriculture. Fertility indexes and heavy metal concentrations of soil

samples from the representative fields in Nyingchi Valley and heavy metal concentrations in corresponding wheat and vegetable

samples were investigated. The results showed that soil organic matter, alkali-hydro nitrogen and total nitrogen were from

moderate to low levels. The concentrations of total phosphorous, potassium and bioavailable zinc were at low level, but

bioavailable phosphorous, potassium and copper were abundant. Soil organic matter played a key role in the preservation of soil

fertility. The concentrations of copper, zinc and cadmium in both soil and plant were all lower than the corresponding national

standards. However, the accumulation of copper, zinc and cadmium occurred in topsoil in Nyingchi Valley and could be attributed

to over farming.

Key words: Nyingchi; Soil; Plant; Fertility; Heavy metal



