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Influence of doubled CO, concentration on soil nutrient and

microorganism for Lycium barbarum cultivation

SHI Yuan-bao, CAO Bing, SONG Li-hua
( Ningxia University, School of Agriculture, Yinchuan 750021, China)

Abstract: To study Lycium barbarum-cultivated soil nutrient, soil microorganism and soil enzymes in response to
doubled CO, concentration, CO, concentration is controlled at two levels: doubled CO, concentration [ (720+ 20)
pmol/mol ] and atmospheric CO, concentration [ (360£20) pmol/mol,control ]. With CO, concentration doubling, soil pH
and soil nutrient contents showed no significant difference in the first year; however, total nitrogen and total phosphorus
contents were significantly increased at the end of the second growth cycle. Detection of soil microorganism and soil enzymes
activities at the end of the second growth cycle showed that doubled CO, concentration decreased the quantities of soil bacte-
ria and actinomycetes but drove up the number of fungi. Soil urease, sucrase and phosphatase activity were lowered, howev-
er, soil catalase was increased in CO, concentration doubled treatment. The time duration of CO, concentration doubling
might have contributed to the discrepancies of soil microorganisms and soil enzymes activities in this study and other re-
searchers’ results.
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Tl AT 1750 4F 5 T 40% . B RS CO, MR
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2.1 CO,REFBEMTEMRRMERTERIH

=)
HIZ% 2 A1, CO, He BE AR MG A A 26 1 AR
391k BR5 A0 3 A 5 pH {8 DL S S SR 03 (A

F1 HEAMTEALHELERSRKR

Tabel 1 Physico-chemical properties of the soil

W, B3 A LERIAT I 2 A KR,
CO, VR FE (7R AL B ) - 2 8 A 2 01 B 35
KR, 25 S0R 3 5 pHL (LA B BLAb F 4 o ik 2 ik
SIS AT 22 57 BRI 4 45 2 YR R MR £ 5 50 50
(3 4),CO, W ARG Ab NS 2 4F (2 M EK 2
) RSB R AL . DA 2 4R CO, U
FERAL R | W0 4 4 R Al SR TR O 0
W pH B K A4 F AT B0

2.2 COREfE YT H MR ME M A
B0

IR E YRR 32 B SR AR

" 2R AR X A A
P (g/kg) (mg/kg) (g/kg) (mg/kg) (mg/kg)
8.79+0.019 4 1.25£0.011 9 109.67+1.166 7 6.73+0.115 4 34.48+2.138 6 107.50+2.500 0
£2 CO,REMBGAIEE 1 MEKEARLEFRSRRT
Tabel 2 Effect of doubled CO, on soil physico-chemical properties in the first year
e n ES) e 4 X A AL
P (g/kg) (mg/kg) (&/kg) (mg/kg) (mg/kg)
CO, A5 8.62+0.017 1 1.19+0.026 1 102.28+3.183 2 5.91+0.115 6 23.42+0.635 2 123.89+3.888 9
it 8.62+0.013 5 1.20+0.012 3 99.17+2.936 0 6.37+0.249 1 29.24+2.018 0 125.56+2.939 7

R3 CO,REMFELEE 2N ERKAPLERSRSR
Tabel 3 Effect of doubled CO, on soil physico-chemical properties

in the second year

b oH 2R Tl 4 X A A
(g/'kg) (mg/kg) (g/kg) (mg/kg) (mg/kg)
CO, e At 7.9420.030 0 1.07+0.030 0A 103.65+1.691 4 0.88+0.026 0A 19.97£0.613 7 109.67+5.897 3
hogid 8.00+£0.084 1 1.03+0.008 8B 92.70+9.226 1 0.80+0.049 1B 21.741.141 1 96.67+4.807 4

F4 LEE2RLEEEHESHIIRE

Table 4 The soil nutrient classification standard in the second soil

census

oy o ) B K PR R
(g/kg) (mg/kg) (g/'kg) (mg/kg) (mg/kg)
1 <4.5 >2.00 >150 >1.00 >20 >200
2 4.6~5.5 1.51~2.00 120~150 0.81~1.00 16~20 151~200
3 5.6~6.5 1.01~1.50 90~ 120 0.61~0.80 11~15 101 ~150
4 6.6~7.5 0.76~1.00 60~90 0.41~0.60 6~10 51~100
5 7.6~8.5 0.51~0.75 30~60 0.21~0.40 4~5 31~50
6 8.6~9.0 <0.50 <30 <0.20 <3 <30
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Fig.1 Effect of doubled CO, on the quantities of bacteria, fungi and actinomycetes in the soil
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Fig.2 Effect of doubled CO, on soil urea activity
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Fig.3 Effect of doubled CO, on soil catalase
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Fig.4 Effect of doubled CO, on soil phosphatase
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Fig.5 Effect of doubled CO, on soil sucrase
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