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Desertification Process in Horqin Sandy Land
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(1. Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000,
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Abstract: Organic carbon and nitrogen storages in plant-soil system were measured at different desertification stages ( potential, light,
moderate, severe, and most-severe) in Horgin sandy land. From potential desertification to light, moderate, severe, and most-severe
desertification, total biomass ( aboveground and below ground) carbon storages decrease by 26.4% ., 51.0% ., 79.0%, and 91.0%,
respectively, while total biomass nitrogen storages decrease by 33. 6%, 66.9% , 87.4% . and 93.2%, soil organic carbon storages
by 52.2%, 75.9%, 87.0% , and 90. 1%, and soil nitrogen storages by 43. 5%, 71.0% , 81.3% , and 82.7%, respectively. The
carbon and nitrogen storages in plant-soil system are in the order: potential (C: 5266 g*m~ 2and N: 534 g*m™ %) > light (C: 2619
g*m” 2 and N: 303 g*m™ %) > moderate (C: 1368 g*m™ ?and N: 156 g*m™ %) > severe (C: 715 g*m™ Zand N: 99 g*m™ %) > most
severe (C: 517 g*m” Zand N: 91 g*m” ?). The biomass carbon and nitrogen storages decline more rapidly at later desertification
stage (from severe to most-severe) than initial stage ( from potential to light) . while soil carbon and nitrogen decline more rapidly at
initial stage. T here is a greater proportional decline in soil carbon than in nitrogen during desertification process. The biomass nitrogen
storages decline more rapidly than carbon at initial stage, however, the case is reverse at later stage.

Key words: desertification; plant-soil system; organic carbon storage; nitrogen storage; Horqin sandy land
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Table 1 Plant community types and main characteristics at different desertification stages in Horgin sandy land

FEb A K bk G B LR AL 9o
’ % FikrEi(< 0.05mm) AP0, 1~ 0.05mm)  PHLFE( 1~ 0. lmm)

AN A L Caragana microphylla) RS-
{ Artemisia frigida ) &3 -F 5( Cleistogenes + + +

3

PD squarrosa) WVBET-( Lespedeza davurica) > 70 35.54X9.73 54.03 X£7.63 10. 43 £2.57
JEW Setarria viridis)
AN A8 L CHEES (A rtemisia scop aria ) i)

LD JE N U3 B S ( Salsola collina ) b b g 50~ 70 8.39%3.48 15.89 £3. 45 75.71£5.93
( Chenopodium glaucum )
K EUEEER( A rtemisia halodendron ) J 2N

MD ki 5 % ( Melissitus  ruthenicus ) o i 30~ 50 4.02+2.75 7.49+5.73 88. 49 6. 24
( Euphorbia humif usa)
2PN FE M JE NN L "

sD ":‘ #r!’ )’;” BB B R ( Pennisetum 10~ 30 2.51£1.15 3.7241.24 93.77 %6.92
centrasiaticurnm

MSD ?J’*‘.(}lgfiq:h)'“run squarrosum ) < 10 1. 74 20. 84 2.12%0.71 96. 14 8. 56
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Table 2 Total aboveground and below ground biomass at different desertification stages/ g*m” .

AL Ay PD LD MD sD MSD
Hiu |- A
A 106. 21 £16. 42 103. 63 9. 13 25.74 £19. 35 3.22%2.30 24. 81 £21. 65
AR 67.33%23.9 41.33%10. 30 127. 72 £36. 19 70.25£38. 16 6.0218.26
Lk 67. 43 125, 84 46. 13 132,82 64. 89 £23. 08 9.6319. 50 2.51 £1.96
T2 W 54 102. 05 *25. 17 61.51 £13. 56 7.82%£4.76 1.27£0.87 0.71 0. 46
Hi 343. 02 252. 60 226. 17 84.37 34. 05
iR e
A 234.87 £111.85 116. 55 £56. 82 82.49+14. 71 51.75£21.69 27.73+23.78
HR R A 441.23 198. 52 380.02 122, 11 165. 16 £90. 61 72.36 154,69 37.04 222, 10
RN 676. 10 496. 57 247. 65 124.11 64. 77
o SR i 1019. 12 749. 17 473. 82 208. 48 98. 82
1) LG AN HE AR HE A
AT LB 75 B I h%ﬁif*‘ {HARAL O RN T AR R > TEAR, A5 TR R AR B B AR IR A R
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B YDAk T Ji b L A ) 0 e U R TR AR b
(1) OfF LG R 137.49 gom™ 2 F [ 5
12.52 g*m™ % IWIFE P B4k 20 3 B AR 1 P R
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73. 8% Al 90 9% . QMM 4.49 gom™ > F [ F
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Table 3 Organic carbon and nitrogen concentrations in plant components at different desertification stages/ %

R PD LD | MD . | SD : MSD
C N C N N C N C N

Hh b4y

HEA 42.24%0.95 2.3040.12 43.49%0.43 1.80%0.13 41.53%1.88 1.2610.14 42.8710.41 1.0420.11 40.3220.24 1.53%0.02
RA 40.87%1.16 1.48%0.13 39.88%0.75 1.42%0.24 37.9640.88 1.1310.22 36.2610.18 1.3620.02 35.9720.43 1.8610.16
R 40.91%1.20 0.7740.25 42.87%2.30 0.73%0.04 44.82%1.19 0.6630.13 43.6720.61 0.8530.25 36.7320.04 0.4530.05
MY 37.29%1 11 0.8340.09 38.91F1.42 1.1340.37 39.65%1.58 0.88%0.08 38.10%2.13 1.06%0.12 34.73£0.79 0.92%0.11
HF 4y

il 41.99142.23 1.51320.03 40.26%1.18 1.34£0.05 40.14%1.25 1.1520.02 39.71£1.63 1.10%0.02 37.42%1.41 1.0230.04
HFE%EY  34.45%0.60 1.8240.05 35.68%0.59 1.54F0.02 37.56F1.52 1.1930.04 34.68F1.15 0.81F0.04 32.82%1.95 0.64 F0.03
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Fig. 1 Total aboveground biomass carbon ( A) and nitrogen ( B) storages at different desertification stages
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Fig. 2 Total below ground biomass carbon ( A) and nitrogen ( B) storages at different desertification stages
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Fig. 3  Soil organic carbon and nitrogen concentrations at different desertification stages
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Table 4 Plant-soil system carbon and nitrogen storages at different desertification stages/ g*m” 2

i H PD LD MD sD MSD
A1 BUIE fif it

M b gy 137. 49 103. 01 95. 00 35.97 12.52
HE R AL % 8 250. 64 182. 52 95. 14 45. 64 22.53
|- 4 4877.86 2333. 14 1177.39 633. 61 481. 81
Mt 5 265.99 2618. 67 1367.53 715.22 516. 86
EER AT

M b4y 4.49 3.25 2.40 0.87 0.57
HE R AL % 8 11.57 7.41 2.91 1. 15 0.52
|- 4 517.99 292. 42 150.43 96. 92 89. 42
Mt 534.05 303. 08 155. 74 98. 94 90. 51
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