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Soil quality change under different fertilization patterns on
the Tibetan Plateau farmland

LI Meng'*, HE Yong-tao'”>, SUN Wei', LI Shao-wei', ZHONG Zhi-ming', YU Cheng-qun',
ZHANG Yang-jian'’, ZHANG Xian-zhou'"

(L. Institute of Geographic Sciences and Natural Resources Research ,Chinese Academy of Sciences/Lhasa Plateau Ecological Research
Station, Key Laboratory of Ecosystem Network Observation and Modeling , Beijing 100101, China;2. University of Chinese Academy of Sciences ,
Beijing 100049, China; 3. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing, 100190, China)

Abstract; Based on monitoring data from an 8 — year long-term fertilization experiment on the Tibetan Plateau
farmland by Lhasa Plateau Ecological Research Station, Chinese Academy of Sciences, effects of different fertiliza-
tion treatments on part of indicators of soil quality (soil mechanical composition, soil bulk density, organic matters,
pH, microbial biomass C) were studied. Compared with the chemical fertilizer plot, soil quality of farmland apply-
ing sheep manure merely and sheep manure and chemical fertilizer simultaneously showed significant difference ;
(1) The gravel particle content increased but silt and clay particle content decreased in 0~20 c¢m soil layer; (2)
Top soil bulk density decreased by 10.1% and 10.0%, respectively; (3) Soil organic content increased by 72.8%
and 65.6% , and the soil pH was stabilized; (4) The soil microbial biomass increased significantly in farmland. Soil
microbial biomass carbon average in farmland after fertilization ranked as following: Manure > Manure + Chemical
Fertilizer > CK > Chemical Fertilizer during highland barley growth season and post-harvest season.Above results
suggested that application of manure can significantly improve the soil quality in plateau farmland, therefore more
organic fertilizer should be returned to the farmland in Tibet.

Keywords; fertilization pattern ;soil quality; farmland; Tibetan Plateau
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Table 1 Treatments in different fertilization patterns

KbFH Treatment ALK FR Fertilizer

SRR (4E-H-H) iR/ (kg - hm™?)

alim 2/ (kg - hm™2)

Time/(y —m —d) Fertilizer amount Nitrogen
2319 Control 254 Control — — —
2% Manure B Sheep manure 2015 -05-04 19185.0¢ 150.0
ABAE Chemical fertilizer W2 — %% Diammonium phosphate 2015 - 05 — 04 210.0 33.6
JRZ Urea 2015 -05—-04 105.0 48.3
JRZ Urea 2015 -06 —23 150.0 69.0
2E+{k Manure+Chemical fertilizer ~ £ Sheep manure 2015-05-04 4999.5 39.1
TR %% Diammonium phosphate 2015 -05—-04 112.5 18.0
JRZE Urea 2015 -05-04 56.2 25.8
JRZ Urea 2015 -06 —23 150.0 69.0




146 TR XA BT

536 %

2015 AE R HRRERK Z, R EA S REM R
W4 (CERN) FORLIE , X 366 i i b A7 1 sl s
WARERN AT s FEAEAEDIIR IS, e Tz B A
MR 8 pH A HLET 5 E DU B 5
1.2 HEmEXESNERIE
1.2.1 #fsekE L IERUE Y A SR AR 5
FE 2015 AEFHRBFREAT (3 H 8 H) &1 (4 A 23
H) il (7 A 23 H) Woikfs (10 J 18 H) it
7o BARI/NX N4 S EAZ 3.5 em 1Y L4 Bl
PLEL 5 32 (0~20em ) HHER A A —REM, &
AEFRE 3 ARG, B S S = e AR

HIWIFRAR S B A0 45, — 3870 F T DU L 5 ok i,
— 3 AV R DR AT A KA R T E AR
Yy,

2015 429 H 15 H & RRYGR G , 78 Bk g/
DX A A LR BEAIL A A (3 45 42 B 35 i, 4%
0~10 em  10~20 ¢m ., 20~40 c¢cm 1 40~60 cm 12
KPR TI 53 0 AR T AR A Bt
FEIRAD, A U N F B H LR i, [ B
FEAR RIS /N X N B EEALEC 5 K2 (0~ 20
em) TR A — DR, B 3 MRS
i, TN E A WL pH
1.22 £A5H  LIHERUAEY &R S0 B2
EHEEIE . DR PR Y T 10.0 g #E T+
AT 398 7E 25°C I BARS S FEEZE 24 h, FIR
EJJ’FHE S TSR RRAFET IS A 40 mL 0.5 mol

TK,SO, AW (R 1 s 4)  R% IR 30 min,
ﬁﬁ%%ﬁi}éjﬁﬂﬁﬁiﬁﬂﬁﬁ%ﬁﬁ%?&,?ﬁm SOREE71
FH TOC B 313 HH (Liqui TOC 1) Ml 5 | 18 1154
S B R R A B ZE A i P A BILAR =2 25 A
%%ﬁ?ﬁ 4% pH H/KR L pH I 5E (K 1 1

1) 5 A HLITT P B R A A VA DU A 5 LA

éﬁﬁfﬁﬁﬁﬁ MASTERSIZER 2000 BO'¢GHK:EE{SUI AE
1.2.3  #¥EA 2 R SPSS 21 MRS o
Hr, L LSD Ml Duncan #:#E1 7 22 5 HHOKE 56 K [R]
FERFIA] A RIAGARAR R + E Ab 5 b 22 S 0t 3
P (a=0.05) ., ZERH Orgin 9.1 FAF5EAL,

2 R 550

2.1 AEERER 3T T YR RA R

2,11 AR AR MR IR [ AR G R i
X AP L AT o g (K 2) . B RFRW I
5 X A FH Y EHLARZH B LA R (2 ~ 0.05mm)
F, LA RN T 2/3 Ze AT s DR RL & 38 3k /N,
JE 3%, IS 25 T R IR B I 3 MR K (H 5 A8

FIXS BEAIARAC b BEAR LE , 3 260 + AR Ak 21D 4 1
AT 0~20 em 7= AP RGRDRLE 8 FEAR T A A0
LA s NI U S Sl ST VA
x2 FAEEEEXKATIESERINEE
Table 2 Soil particle content in different fertilization

treatments ( Mean + SD)/%

T2 A bk L

Soil Gravel Silt Clay
layers/em  (2~0.05mm) (0.05~0.002mm) (<0.002mm)

REAL B

Treatment

0~10 66.19x0.65 31.08:0.66 2.72+0.03
25 10~20  66.36x0.68 30.91:0.69  2.73+0.08
Control 20~40 67.15%3.77  29.92+3.32  2.93+0.46
40~60 66.77x0.44 30.33:0.38  2.90:0.17
0~10 69.90+3.70 27.97+3.45 2.13x0.26
o 10~20  69.09x1.44 28.68+1.36  2.22+0.13
Manure 20~40 67.20£3.24 30.03+2.94  2.770.33
40~60 66.29+7.16  30.76+6.54  2.95+0.62
0~10 64.73x1.30 32.52:1.15 2.75%0.17
e 10~20  65.20=1.10 31.97+1.32  2.80+0.22
Chemical
tortiliger 2040 65.12£1.41  32.07£135  2.82+0.07
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ol 0~10 67.72x1.03 30.05:0.87 2.23x0.16
Manure+ 10~20  67.74x0.41 29.89+0.33  2.36+0.08
Chemical ~ 20~40 65.16+5.21 31.95:+4.62  2.89:0.61
fertilizer 40~60 67.33x4.31  30.03:4.10  2.64+0.24
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