55 38 &5 1 K B ARFRE R Vol.38 No.1
2024 2 A Journal of Soil and Water Conservation Feb.,2024

DOI1:10.13870/j.cnki.stbexb.2024.01.001
AeAd, B, AT, SF. RLEEIR W 3 IR AR AR S IE S A [ ] K R R R . 2024, 38(1) 1 328-336.
XIONG Jian, ZHAQO Xirui, LI Wei, et al. Soil nutrient characteristics and fertility evaluation of wetland in the lower reaches of lhasa river[J].

Journal of Soil and Water Conservation,2024, 38(1):328-336.

RLgE i e it TR SRS IR AEN

Ae g, REA, =44, B L A&, BEE, RERE, 3 FR
HEME Y 2R S A SRR AP A E W E AL S, YRR S b
iK% 8500005 2. KR F M EERL 245 TR 2% , K 300350)

 ZE: [BE] NIRRT W -0 58 /- Rr AR RO DR AL . (73 ] 0 BT it i b | OO0 0 25 10
PV A AS B IR b 4 SRR XY R R 0 4 SRR A 69 1 R HERE A M E AR A pHLRA

(TN) VE#E(TP) B (TK) 43 53R A 4L JF L (17 (redox potential) | FH B F 32 e & (CEC) M1 HL 5
CONMDAH ) F i3tk A 20 25 5 48 B0k 3B st + 60 A7 W M r . [ER] (DR IX £ pH
JUHE R 5.77~7.78  ¥MH N 6.62, 5 rh itk s A5 HLITURLEL SR A DG HE B L 43 A AR AE AL, & it 4 i 61.82,3.13
g/ kg  BINRF GRS BT —BOKT; BB & 5451 0.75,18.05 g/kg, FiE M RE B T =
YKV R & ER 0.92 g/kg TR 2.97 mS/m AR A R X L AG RN, (DR
i F LR A T ) B ECCP) U S 2% O BAR M (2.01) > [0 3598 4 (1.95) > $ir & 18 4 (1.93) > H il i
(1.86) , 3 )& F ML IR 55 9 5% W 1B 4t + 325 5 IE 0 A HE A J2 BB L IR 45 A SR O B 2% R A DL, 325 5 A
NEHTRFEES . [EI0] U g5 B UMW TR0 5% T i 18 b 58 % 43 IR, S 52 IR 53 X0 Hb 2% U5 174 AT

FREEF H $ LR 2 R B
KB BRI YR FRAERAE s BT PEAN
h & 4y %2 :X825;S158.2 X EkARIRED A X EHS:1009-2242-(2024)01-0328-09

Soil Nutrient Characteristics and Fertility Evaluation of
Wetland in the Lower Reaches of the Lhasa River
XIONG Jian', ZHAO Xirui', LI Wei', YANG Bo',

SUN Jing'» YANG Jueyuan', ZHANG Qiangying' » LU Xuebin'*

(1.Key Laboratory of Biodiversity and Eco-environmental Protection of the

Qinghai-Tibetan Plateau (Ministry of Education), School of Ecology and Environment , Tibet University, Lhasa

850000, China; 2.School of Environmental Science and Engineering » Tianjin University, Tianjin 300350, China)
Abstract: [ Objective ] To explore the nutrient characteristics and fertility status of wetland soil in the lower
reaches of Lhasa River. [ Methods ] A total of 69 soil samples were collected from the four representative
regions of Ganqu Wetland, Baga Snow Wetland, Lalu Wetland and Chabalang wetland. The values of pH,
total nitrogen, total phosphorus, total potassium, total salt, electrical conductivity, redox potential, cation
exchange capacity and organic matter of the samples were determined. The improved Nemerow composite
index method was used to evaluate the wetland soil fertility comprehensively. [ Results] (1) The pH range of
the soil in the study area was 5.77~7.78, with an average value of 6.62, which was neutral. The correlation
between organic matter and total nitrogen was strong, and the distribution characteristics were similar. The
contents of organic matter and total nitrogen were 61.82 and 3.13 g/kg, respectively, and both were very

abundant, belonging to the first level. The contents of total phosphorus and total potassium were 0.75 g/kg
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and 18.05 g/kg, respectively, which were moderate and belonged to the tertiary level. The total salt content
is 0.92 g/kg, and the electrical conductivity is 2.97 mS/m. On the whole,the soil in the study area had strong
fertilizer retention ability. (2) The soil comprehensive fertility coefficient (P) of wetland was in the order of
Chabalang Wetland (2.01) > Bagaoxue Wetland (1.95) > Lalu Wetland (1.93) > Ganqu Wetland (1.86),
all belonging to the fertility level. The index affecting the soil comprehensive fertility of wetland was TP,
because the formation conditions of natural wetlands were similar. There was no significant difference in soil
comprehensive fertility coefficient. [Conclusion] The present situation of wetland soil nutrients in the lower

Lhasa River was clarified, which provides scientific basis for realizing the sustainable utilization of wetland

resources in the the study area.
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Fig. 1 Distribution map of wetland sampling points

1.3 H@maHh

AT A D .+ 5 ) B AR R BT AR pHL A
PLBE RS R BB T ac e i L BV BB B BT L R
AR AR S A, 2% 45 s 19 0 2 D7 9% A S 4K 4 2
(AT
1.4 TEREFNTE

(D e T RE TP T7 1k e, ABFES
R4 [ O R R A RO AR HET (R D X LB
T T 8 4t 2 SR M TP A SR 20 4 A A0 BELAR A 523 1)

HEAT PR Horh pH SR AR KA S - pH<T4.5 sk R 1
4.5~5.5 NERIE,5.5~6.5 HFIMME,6.5~7.5
PE.7.5~8.5 A EGHEE 8.5 LA L A Bk .

(2) LHEZE A0 ) Ve 7 . ek N A 2
ARk BB A i L T A b A R R IR ) S,
T RS S PN Ok, TEET N 255 0T
M T o T AR R L 1 53 G b o o T 2 B 1) 21T 48 b
HEATBR HEAL LA B 25 I8 0 J@ M 2Z [l i s 9 22 51 . AR
WF5E 2 BRSOk e b i)+ 4 TR M G

http: // stbexb.alljournal.com.cn



CHRE|

AEAE A5 L ™A T I b M SR S AR 5 I8 T PR 331

HECGR 2) LA B ik, PO R M R 3L C
i @ I
®1 TEXEHSHGEEE

Table 1 Soil nutrient classification criteria g/kg
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&1 (3) 20~ 30 1~1.5  0.6~0.8 15~20
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Table 3 Descriptive statistical characteristics of soil fertility indicators

e e 1 48 b5 wRAH % /MA FIgME WERE Y
pH 7.21 6.49 6.73 2.50
HEHFE/(mSem D 6.76 0.51 2.41 62.20
Eh/mV 56.00 —55.00 —0.27 —10 048.00
Lth /(g kg D 2.75 0.31 1.15 50.00
H e HHLF /g« kg™ 151.52 0.66 68.93 51.78
CEC/(cmol » kg™") 103.51 22.49 50.60 41.60
2R/ (g kgD 7.43 1.22 3.91 39.00
/(g kg ) 1.58 0.45 0.71 30.40
LH /(g kg D) 17.58 13.34 15.72 6.30
pH 7.42 5.90 6.39 7.00
HEE/(mSem ) 9.01 0.77 2.41 91.00
Eh/mV 110.00 60.00 83.27 20.00
/(g kg™ 1.79 0.28 1.05 42.00
[ 1 5 30 b HHLT/ (g kg™ 211.00 16.01 64.48 80.30
CEC/(cmol » kg™") 64.97 9.80 27.47 67.00
R/ (g kg D) 7.89 0.87 3.08 62.00
/(g kg 0.83 0.50 0.66 15.00
/(g kg D) 21.54 14.04 19.30 10.00
pH 7.07 5.77 6.49 5.00
HSEE/(mSem ) 13.33 0.65 3.70 83.00
Eh/mV 66.00 —50.00 —8.41 —414.00
/(g kg™ 1.64 0.18 0.73 60.00
L0 BT/ (g kg™ 183.78 16.74 57.26 77.87
CEC/(cmol » kg™") 58.10 6.98 23.02 53.00
2R/ (g kg D) 7.20 1.02 2.80 66.00
W/ (g kg D) 1.15 0.63 0.81 16.00
/(g kg ) 20.23 12.03 17.33 11.00
pH 7.78 6.56 6.85 4.00
BSE/(mSem ) 10.46 0.57 3.36 77.00
Eh/mV 95.00 —54.00 24.74 184.00
/(g kg D) 1.66 0.19 0.74 52.00
7% B B HHLE/ (g kg D 109.72 20.31 56.59 48.24
CEC/(cmol » kg™") 83.95 23.36 41.12 34.00
/(g kg™ 5.09 1.15 2.73 43.00
W/ (g ke ) 1.16 0.65 0.83 14.00
/(g kg ) 22.13 17.74 19.84 6.00
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AR X b+ 25 5 I8 01 R (P)H Sl 1.86~2.01
(R DA 194,88 T —BokF, 8 TR, 45
T M HE S 55 T T b (2.01) > [ I 25 345 1l (1..95) > Hir
ERH (1.93) > H i (1.86), M+ HEPIE T R %L
(PHOYERF,CEC(3) =H P (3) = B A (3)>pH
(2.97) > W (2.35) > BB (1.86) , CEC. A AL .pH i
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Table 4 Evaluation of comprehensive fertility of wetland soil

oy HE )1 B H (P )

R CEC HHLE BA PR pegel pH AP I3k
H I 3 3 3 2.26 1.71 3.00 1.86 [iL85S
£ T 25 % b, 3 3 3 2.15 1.95 2.89 1.95 JiE ik
L0 3 3 3 2.53 1.82 2.99 1.93 JiLR7N
7% B B I 3 3 3 2.58 1.99 3.00 2.01 JeL vk
3 g:ln: -L/k\' TUO BN, CHEN H L, YANG Y, et al. Evaluation of

(D58 X% Hb + 138 B Beom ny PR IE 68 77, pH
K 6,62, b, BFgE X A HEAT PO BA A R
Lo 61.82,3.13 g/kg, B 1 Gk BB
A EET L9 0.75,18.05 g/kg. JE 3 gk
-, FEFE S i T VA AR AR X B R R
fEM 2.97 mS/m, + 31 A L8 U HL 47 (redox poten-
tial) y —55~110 mV, PL G JF 1R

(2) ) FH A3 1) PR A 25 2% 6 s 3000 X F 5 X3
T IEHAT VN L ER G L RECCP) R/ R 2 I IR b
(2.01) > 5 5§ 4 (1.95) = & 1 4 (1.93) > H il
B M (1.86) ¥{E N 1,94, J& T NEIK 5 9%, 52 ¥ i +
LA NS R bR B . BROE XY 4 A KR Hh
PRI B 2% R RO FEERBE AR 0L, 25 W8 b =2 [F] 25 6 I ) 36
PHA —3,
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