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F1 FIEWEERREARKD GRSP 22
Table 1 GRSP contents in different aggregate proportions in sodic-saline soil
(%)
(%) 8.64 89.27 5459 a 22.63 41.45
T-GRSP(g/kg) 0.65 2.43 1.37 0.48 35.04
EE-GRSP(g/kg) 0.07 1.47 0.59 0.28 47.46
DE-GRSP(g/kg) 0.03 1.84 0.76 0.42 55.26
(%) 6.97 58.57 2793 b 12.62 45.18
T-GRSP(g/kg) 0.17 2.60 1.46 0.80 54.79
EE-GRSP(g/kg) 0.08 1.93 0.64 0.52 81.25
DE-GRSP(g/kg) 0.02 2.48 0.78 0.58 74.36
(%) 0.00 56.39 17.79 ¢ 12.59 70.77
T-GRSP(g/kg) 0.22 2.76 1.27 0.57 44.88
EE-GRSP(g/kg) 0.09 1.22 0.61 0.27 44.26
DE-GRSP(g/kg) 0.01 2.16 0.68 0.48 70.59
T-GRSP(g/kg) 0.19 291 1.31 0.63 48.09
EE-GRSP(g/kg) 0.08 1.08 0.62 0.31 50.00
DE-GRSP(g/kg) 0.01 2.53 0.69 0.55 79.71
P<0.01

F2 TEBUMRSSZHESERAD GRSP 2 EH) Pearson HHX ST

Table 2 Pearson correlation analysis between soil physico-chemical properties and GRSP contents in different aggregate proportions

pH

R -0.241 -0.112 -0.077 0.103
P 0.111 0.462 0.615 0.501
T-GRSP R —0.157 -0.350" 0.106 -0.160
P 0.302 0.018 0.488 0.295
EE-GRSP R 0.215 —0.064 0.284 -0.195
P 0.157 0.678 0.059 0.200
DE-GRSP R -0.232 -0.361" 0.040 -0.120
P 0.125 0.015 0.792 0.433
il R 0.302" —0.101 0.066 -0.173
P 0.044 0.507 0.666 0.257
T-GRSP R —0.244 —0.344" 0.144 —-0.122
P 0.135 0.032 0.381 0.461
EE-GRSP R 0.127 0.088 0.045 0.001
P 0.440 0.596 0.784 0.994
DE-GRSP R -0.375" -0.472" 0.148 —0.149
P 0.019 0.002 0.370 0.366
m R 0.106 0.221 0.039 0.034
P 0.498 0.154 0.805 0.828
T-GRSP R 0.164 -0.003 0.065 0.219
P 0.339 0.985 0.708 0.199
EE-GRSP R —-0.192 0.185 -0.015 0.102
P 0.262 0.281 0.930 0.555
DE-GRSP R 0.279 —0.093 0.075 0.190
P 0.099 0.590 0.665 0.268
T-GRSP R -0.168 -0.301" 0.230 0.096
P 0.271 0.045 0.128 0.530
EE-GRSP R 0.319 —0.007 -0.080 0.027
P 0.032 0.961 0.603 0.862
DE-GRSP R -0.290 -0.315" 0.275 -0.113
P 0.054 0.035 0.068 0.459

* P<0.05 ok P<0.01
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2.3 GRSP pH [ T-GRSP
DE-GRSP 123%  13.1%
T-GRSP  DE-GRSP 11.8%
pH GRSP 22.3% Il T-GRSP DE-GRSP
F  (P<0.05) 9.0%  9.9% pH il
t (P<0.05) 3 EE-GRSP 10.2% pH
pH GRSP I 17.4%
#3 FIEIEBRTES TEMEEARERRADIEEAEHRIZES GRSP FEF MK

Table 3 Multivariate linear regression model of forward selection variables showed effects of soil physico-chemical properties on GRSP
contents in different aggregate proportions

Il

T-GRSP(g/kg) DE-GRSP(g/kg) T-GRSP(g/kg) DE-GRSP(g/kg)
(F145 = 6.008, (Fy45 = 6.462, (Fya5 = 4.974, (F145 = 10.628,
P=0.018, R*=0.123) P=0.015, R*=0.131) P=0.032,R*=0.118) P =0.002, R* = 0.223)
t P t P t P t P
5.733 5.098 0.000 4.855 4.671 0.000 2,620 3.095  0.004 2.589 3.931  0.000
pH 0300  -2.451 0.018  -0.288 —2.542  0.015 -0207 -2.230 0.032 -0.235 -3.260  0.002
I il
(%) T-GRSP(g/kg) DE-GRSP(g/kg) EE-GRSP(g/kg)
(Fy.45 =4.436, (Fra4s = 4272, (F) .45 = 4.730, (F)45 = 4.888,
P=0.018, R’=0.174) P =0.045, R*= 0.090) P =10.035, R =0.099) P=0.032, R*=10.102)
t P t P t P t P
90.514 2.877 0.006 6.668 9.091 0.000 6.416  9.345  0.000 0.211 11.601  0.000
pH —7.184  —2.061 0.046  —0.165 —2.067  0.045  -0.163 -2.175 0.035  7.68x10° —2.211 0.032
EC 0.013 2.889 0.006 - - - - - - - - -
pH 4 e -
[27-28] <2 mm
3
GRSP [27]
( [21]
) [0 GRSP
[21] [29-30]
Bearden Petersen??) (21]
GRSP [31-33]
Chatterjee  Jain'*! GRSP (34.11-12]
331 pH(4.5
( 0.2 ~ 2.0 mm) ~85 69~10.1) GRSP
>250 pm [36,12]
Wright Anderson!*" GRSP [37.34]
GRSP GRSP  250~2mm DE-GRSP 2l pH
T-GRSP DE-GRSP
DE-GRSP pH
[25-26] DE-GRSP GRSP
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Soil pH Effect on Glomalin-related Soil Protein in Aggregates in
Sodic-saline Soil

CAO Meng', TANG Zhonghua', ZHAO Long', ZHANG Zhonghua'**

(1 Key Laboratory of Forest Plant Ecology, Ministry of Education, Northeast Forestry University, Harbin 150040, China;
2 Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China)

Abstract: Glomalin-related soil protein (GRSP) is regarded as an important binding agent in soil aggregation, and a
positive relationship between GRSP concentration and aggregate stability has been demonstrated. Soil salinization and
alkalinization destroys soil structure, induces decreasing of GRSP concentration, but it was still unclear in decreasing GRSP in
which size of aggregates. In this paper, 45 soda-saline soil samples were collected from Songnen grassland and dry-sieved into the
following size classes: <0.25 mm, 0.25-1 mm and 1-2 mm. Bradford reagent was used to determine GRSP contents of each
aggregate size fractions, at the same time, soil physico-chemical properties about salt were also determined. Pearson correlation
and multiple linear regressions with forward selection were performed in order to test the significance of influence. The results
showed that significant negative relationships were existed between soil pH and total-GRSP (T-GRSP), and difficultly-extractable
GRSP (DE-GRSP). Especially, highly significant negative correlation was found between soil pH and DE-GRSP from 0.25-1 mm
size, which could be explained 22.3% variation of DE-GRSP. No relationship was found between soil pH value, electrical
conductivity, available nitrogen, available phosphorus and easily-extractable GRSP (EE-GRSP) contents. The results showed that
sodic salt induced decreased in DE-GRSP of 0.25-1 mm aggregates, it is possible to have a negative impact on aggregate binding
and soil carbon storage.

Key words: Soil aggregates; Glomalin-related soil protein; Soda salinization
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