49 2 + ¥ @ R Vol.49,No.2
2018 4 Chinese Journal of Soil Science Apr.,2018

Bt LT EEr, e, EEE L ETFTE L AARR L BREL

(1. 730000 2. 570228 3.
571737 4.
810008)
80.78 % ~ 95.67 % MWD 1.41 mm ~ 2.08 mm
MWD .
-6 2 ~4 mm 7.8 0.25 ~

1 mm o MWD >1mm

0.038 ~ 0.25 mm o

S158.5 A 0564- 3945(2018)02- 0329- 07

DOI: 10.19336/j.cnki.trth.2018.02.10
[91.
, 2018, 49(2): 329- 335
JIANG Sheng- jing, LUO Jia- jia, JIN Zhong- cai, SHI Guo- xi, CHAI Yu- xing, LIU Yong- jun, FENG Hu- yuan. Seasonal Dynamic
of Soil Water- stable Aggregates under Nitrogen Fertilization Treatments in an Alpine Meadow Ecosystem [J]. Chinese Journal of Soil
Science, 2018, 49(2): 329- 335

el
o N
N o
o]
o
. N 100 kg hm? a*
[1,2] [10]
N o
[34]
o N
Y Y o
N
o o
o
N o
5]
o N
6] [11,12]
2017- 09- 13 2017- 11- 30

31570512 31670433
1988 - - E-mail jiangshj13@zu.edu.cn



330

49

1
1.1
33°40" N 101°51" E 3570 m
12°C 620 mm,
- 117C 11.7 C
6~8
Kobresia capillifolia
Elymus nutans
1.2
2011 4 4
CK . N5gm2at N5 .
N 10 g m?a' NI10 . N 15 g m?a*
N15 . NH,NO, 5
o 6 24
10mx 20 m
1m . 2014 6.7.8
S 5
1.3
Wilson et al
& 259 6 mm
1~2cm 30 10
o 4 mm 2 mm
1 mm 0.25 mm  0.038 mm o
30 min
0.5%
16 h
1 mol L* KCI pH

Sartorius Basic Meter PB- 10, Sartorius AG, Germany
o CHNS

Elementar Analysensysteme GmbH, Hanau, Germany

450°C o
FlAstar 5000, FOSS, Denmark o
Wright  Upadhyaya
na_
14
R 1]
Linear mixed effects model
HSD 5% o R
“vegan” “adonis” PERMANOVA
R
“Step” .
MWD

T; [ mm m; 1
2
2.1
1 N
N N P<
0.05 pH
o pH
P <0.05
pH o
P>0.05 .
80.78% ~ 95.67% 1 F=
28.43 P < 0.001 F=383P=
0.014 .6
94.05% 8 88.12% 7
84.25% .
N10
6.7 N15
N5
1.
2.2
025~1mm 1~
2mm 2 ~4mm



331

1

Tablel Soil characteristics under different nitrogen addition treatments and sampling month

Month Fertilization Moisture oH Available N Organic C Glomalin- related protein
(%) (mg g?) (%) (mg g?)
NO 2458+ 1.18bc 530+ 0.05ac 8599+ 10.40ab 175+ 0.09d 217 £+ 0.08 ab
N5 2443+ 049bc 527+ 0.02ac 5458+ 9.27 bed 172 + 0.13d 213+ 0.10 ab
N10 2458+ 053bc 527+ 0.02ac 8016+ 15.32ac 1.75+ 0.08d 2.16 £ 0.08 ab
N15 2405+ 0.74bc 515+ 0.04c 11843+ 2491la 175+ 0.07d 220+ 0.12a
NO 2068+ 0.68cd 525+ 0.04ac 31.26% 3.10d 224+ 0.12 abc 2.04 £ 0.04 ab
N5 2000+ 053d 540% 0.1la 3528 + 3.80 cd 232+ 0.16 ab 207 £ 0.08 ab
N10 2073+ 046¢cd 522+ 0.02ac 52.09+ 6.09 bcd 234+ 0.06ab 203+ 0.07 ab
N15 2121+ 085cd 518+ 0.02bc 57.84+ 3.36 bcd 245+ 012 a 203+ 0.08 ab
NO 2749+ 124ab 529+ 0.02ac 21.96+ 6.06d 181+ 004cd 194+ 0.07b
N5 2948 + 1.30 a 537+ 0.04ab 3006+ 2.05d 203+ 0.13ad 195+ 0.07b
N10 2786+ 058ab 525+ 0.03ac 44.96 + 2.59 bcd 1.94 + 0.12 bd 203+ 0.04 ab
N15 2780+ 100ab 519+ 002bc 4761+ 471bcd 199+ 0.07 bd 2.00 + 0.10 ab
M 78.98™ 0.33 22.95™ 38.35™ 6.94™
F 0.11 7.63™ 7.90™ 0.89 0.12
* M*F 0.72 0.95 1.19 0.44 0.20
+ n==6
8. O NOS N5 8 N10@ N15 75% 2,
o 4 a
£ : 6 2 ~ 4 mm
—~ 0
S == 31.71% 7.8 0.25 ~1 mm
— % 3 =
o = ‘ 35.27%.30.71% .
415 =
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Fig.1 Percentage of soil water- stable aggregates under different treatments 2 . Adonis
2
Table2 The composition of soil water- stable aggregates under different nitrogen addition treatments and sampling month
(%)
Month Fertilization Proportion of different size aggregates
4~6mm 4~6mm 4~6mm 4~6mm 4~6mm
NO 1542 + 2.24a 15.42 + 2.24a 1542 + 2.24a 15.42 + 2.24a 1542 + 2.24a
N5 14.52 + 0.99ab 1452 + 0.99ab 14,52 + 0.99ab 14.52 + 0.99ab 14.52 + 0.99ab
N10 10.62 + 1.22ad 10.62 + 1.22ad 10.62 + 1.22ad 10.62 + 1.22ad 10.62 + 1.22ad
N15 1455+ 0.73ac 14.55 + 0.73ac 1455 + 0.73ac 1455 £ 0.73ac 14.55 + 0.73ac
NO 520+ 1.43d 520+ 1.43d 520+ 1.43d 520+ 1.43d 520+ 1.43d
N5 6.53 + 0.69d 6.53 + 0.69d 6.53 + 0.69d 6.53 + 0.69d 6.53 £ 0.69d
N10 6.71+ 1.40d 6.71+ 1.40d 6.71+ 1.40d 6.71 + 1.40d 6.71 + 1.40d
N15 6.61 + 0.54d 6.61 + 0.54d 6.61 + 0.54d 6.61 + 0.54d 6.61 + 0.54d
NO 9.07 + 2.24bcd 9.07 + 2.24bcd 9.07 + 2.24bcd 9.07 £ 2.24bcd 9.07 + 2.24bcd
N5 9.85 + 1.56ad 9.85 + 1.56ad 9.85 + 1.56ad 9.85 + 1.56ad 9.85 + 1.56ad
N10 11.96 + 2.40ad 11.96 + 2.40ad 11.96 + 2.40ad 11.96 + 2.40ad 11.96 + 2.40ad
N15 8.38 £ 1.69cd 8.38 = 1.69cd 8.38 + 1.69cd 8.38 £ 1.69cd 8.38 + 1.69cd
M 23.36™ 8.095™ 8.203" 14.276™ 32.346™
F 0.07 1.312 0.305 2.19 0.266
* M*F 1517 1.474 0.802 3.278" 0.597
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Fig. 2 Effects of different sampling month on soil water mean weight diameter (MWD) and different size aggregates
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Seasonal Dynamic of Soil Water—stable Aggregates under Nitrogen
Fertilization Treatments in an Alpine Meadow Ecosystem

JIANG Sheng- jing*, LUO lJia-jia®? JIN Zhong- cai‘, SHI Guo- xi*, CHAI Yu- xing?,
LIU Yong- jun?, FENG Hu- yuan'”

(1. School of Life Sciences, Lanzhou University, Lanzhou 730000, China; 2. College of Tropical A griculture and Forestry, Hainan
Unwversity, Haikou 570228, China; 3. Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences /
Key Laboratory of Crop Gene Resources and Germplasm Enhancement in Southern China, Minisiry of A griculture, Danzhou 571737,
China; 4. The Key Laboratory of Restoration Ecology in Cold Region of Qinghai Province, Northwest Institute of Plateau Biology, Chinese
Academy of Sciences, Xining 810008, China)

Abstract: The changes of soil water-stable aggregate in different months under different nitrogen fertilization
treatments were studied in an alpine meadow of eastern Qinghai- Tibetan Plateau. The results showed that the
proportions of soil water- stable aggregates were between 80.78% and 95.67%, and the mean weight diameters (MWD)
ranged from 1.41 mm to 2.08 mm. Nitrogen addition had no significant effects on MWD and the proportion of
water- stable aggregates. The sampling season had more significant effects on soil water- stable aggregates distribution.
The 2 - 4 mm aggregate was dominant in June, while the 0.25 - 1 mm aggregate was dominant in July and August.
The proportion of water- stable aggregates, MWD and the > 1mm aggregate all decreased first and then increased in
the sampling months, while the 0.038 - 0.25 mm aggregate showed the opposite trend. Soil organic C and
glomalin- related protein were the key soil factors affecting the formation and stability of soil water- stable aggregates.
These results indicated that the addition of moderate nitrogen fertilizer can reduce the proportion of soil water- stable
aggregates. The continuous process of cracking and formation of soil aggregate in different sampling months and the
differences in soil physical structure between seasons should be taken into account when applied fertilizers to the
Tibetan Plateau.

Key words: Fertilization; Seasonal variation; Tibetan Plateau; Soil aggregate



