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the grade 1 level,and the main limiting factor of soil nutrients was total phosphorus, Different correlations were

observed among soil carbon, nitrogen, phosphorus and their stoichiometric characteristics, and there was an

opposite relationship between the total nitrogen and total phosphorus. Soil total nitrogen, alkali-hydrolyzable

nitrogen and organic matter contents were mainly influenced by slope gradient, soil texture, plant community

structure and exogenous input.

Keywords : coal-fired power;plant community structure;ecology;soil nutrients
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Table 1

Water absorption rate of different

carbonized material in deionized water

Ah ¥R Treatment
Y Artemisia ordosica(Tg)

Tao0 tso Viso (T1)

Tsoo tso Viso (T2)
Tso0teo Viso (T3
Tsoots Viso (Ta)

Tso0 t150 V1so (T5)
Teooteo Vso (Te)

Tsoo tso Vaso (T7)

%K 2 Absorption rate/ (g« kg~ 1)
5 340. 3+486. 5a
4 246. 6+542. 7¢
4 803. 31+105. 3b
4190. 01+392. 3d
4 710. 0+145. 3ab
4 876.71+120. 1b
4 313.3+120. 9b
4 573. 3+502. 9b
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Table 2 Elemental compositions and atomic ratios of different Arzemisia biochar
TREGE A ¥R A2 Biochar categories
Element content To0ts0 Viso Tso0ts0 Viso Too0tso Viso Tso0t5 Viso Tso0 150 Viso Tso0ts0 Vo Tso0tso Vago
C/(g+ kg™ 701. 70+4. 40C 879. 740. 20A 899. 30+0. 20D 768.50+20. 11D 879.69+15.02A 873.90+20. 12a 873.97+25, 78a
H/(g+ kg1 40. 00+2. 60D 29. 340. 10D 18. 60+0. 19C 35.52+1.02A 24.18+1.94E 28.83+2. 36a 29. 0541, 22a
O/(g- kg™ 245. 30+0. 30D 79. 840. 90C 73.40+0.17D 184.02+10. 62A 86. 45+2, 69E 86. 23+3. 02B 86. 4613, 04A
N/(ge kg™ 13.00+1. 10C 11. 2040. 40C 6.40+1. 30C 11.96+1.02A 9.68+1.11D 11. 0440, 79a 10. 5240, 89a
H/C 0. 68 0. 40 0.25 0.55 0. 33 0.40 0. 40
0/C 0.26 0.07 0.06 0.18 0.07 0.07 0.07
(N+O)/C 0.28 0. 08 0.07 0.19 0.08 0.08 0. 08

T AR SRR AR B A B ik 8 3 2 Rk - (P<C0. 1),
Note; Different letters mean significant difference level (P<Z0.01).
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Fig.1 Water retention capacity of carbonized material after absorbing water
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Table 3 Curve fitting equation of water retention capacity of carbonized material after absorbing water

Ah 3 Treatment P44k Fitting curve YeiE B X Decision coefficient(R2)

7K Water y=—5.213 92+89. 287 0.915 5

YW Artemisia ordosica(Tg) y=—3.992 32191, 981 0.9381

Tao0ts0 Viso (T1) y=—3.961 62+91.754 0.943 7

Ts00 tso Viso (Tz) y=—238.346 5z+96. 501 0.986 2

Tooo teo Viso (Ts) y=—3.957 2x193. 293 0.938 5

Tso0ts Viso(Ty) y=—3.921 8z+95.562 0.965 7

Tso0ti50 Viso (Ts) y=—3.895 4x+95. 402 0.963 4

Tso0ts0 Vso(Ts) y=—3.800 0z+94. 064 0.950 5

Ts00 tso Vzso (T7) y=—3.711 6z+91.513 0.930 7
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Fig. 2 Water retention capacity of different carbonized material when added to the sandy soil
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Table 4 Water retention capacity of different carbonized material when added to the sandy soil

4b¥E Treatment & ¥ Fitting curve Y £ 3 Decision coefficient(R2)

H 4R ¥ Sandy soil(To) y=—3.480 0x+90.516 0,908 2

Y Artemisia ordosica(Tg) y=—3.465 8x2193.815 0.958 0

Ts00tso Viso (T1) y=—3.461 52192, 689 0.934 5

Tso0tso Viso (T2 y=—3.322 8z+99. 627 0.986 2

Tooo teo Viso (Ts) y=—0. 346 62192, 267 0.936 1

Teo0ts Viso (Ta) y=—38.463 22193, 675 0.953 5

Teoot150 V150 (T5) y=—3.430 4x1+94.1%4 0.953 6

Tsoo tso Vso (Ts) y=—38.434 92194, 386 0.951 8

Tso0tso Vaso (T7) y=—3.465 7x+95. 914 0.965 6
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Effect of Different Carbonization Conditions on Water Retention Properties of
Black Artemisia ordosica Biochar

YAO Junging'®**, HOU Jianwei’*®** ,SUO Quanyi’ ,DUAN Yu!'***,ZHANG Jun''***,JING Yupeng'?:**
(1. Institute of Resources and Environment and Testing Technology Sciences,Inner Mongolia Agricultural Science, Hohhot, Inner
Mongolia 010031;2. Inner Mongolia Key Laboratory of Dryland Farming, Hohhot,Inner Mongolia 010031 ;3. Scientific Observing and
Experimental Station of Arable Land Conservation(Inner Mongolia) s Hohhot,Inner Mongolia 011705 ;4, Wuchuan Scientific Observing
and Experimental Station of Agro Environment, Ministry of Agriculture, Hohhot, Inner Mongolia 0117053 5. College of Grassland,
Resources and Environment, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019)

Abstract; Artemisia ordosica biochar has abundant pore structure and huge specific surface area, which is a good
water holding material. The effect of Artemisia biochar water retention on the carbonization conditions was
studied. Three carbonization conditions (carbonization temperature,carbonization time and heating rate) had been
set in this experiment. The anaerobic carbonization was taken on black Artemisia ordosica. The results showed that
the higher water absorption rate of biochar and Artemisia were 4 246.6—4 803.3 g » kg™ and 5 340.3 g » kg !,
respectively, biochar 600 °C in deionized water and water retention capacity were relatively strong. The
determination coefficient of fitting curves was 0. 963 4—0. 986 2,and the maximum was 0. 986 2 in carbonization
for 60 minutes,the minimum was 0. 938 1 in Artemisia ordosica. Evaporation rate was 0. 955—0. 996 times and
0. 996 times relative to natural sand in the sandy soil, its minimum was presented to carbonized 60 minutes at
600 °C ,and the maximum was appeared in carbonized 5 minutes at 600 ‘C. However, the heating rate did not play
a decisive role in the water absorption and water retention of biochar. Therefore, water retention properties of
biochar mainly depended on the carbonization temperature and time, the water absorption and water retention
properties were not consistent and water retention in deionized water and sand was consistent, biochar 600 “C
carbonization 60 minutes was the best choice for improving sandy soil water retention properties.

Keywords : Artemisia ordosica ; biochar ;carbonization condition;bibulous rate;water retention properties
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