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, HA-C

1
Tabe 1 Humus composition of degraded fammland soil in Central Tibe

HA-C FA-C
R HA/FA pH
H % © (gke™ ) (gkg™
Treatment 0~ 30~ 0~ 30~ 0~ 30~ 0~ 30~ 0~ 30~
30 an 60 cm 30 em 60 cm 30 an 60 an 30 cm 60 cm 30 cm 60 an
CK 49.2 63.5 1.49 1.73 395 30 0. 377 0.569 78 79
M NoPoK o 54.3 46.2 2.47 0.98 4 57 2 41 0. 540 0.407 73 74
M N,PK, 49.3 31.3 1.91 0.50 4 3% 1 % 0. 440 0.255 72 74
M \N,PK, 5.7 43.7 2.41 1.20 525 193 0. 49 0.622 75 75
M N;PK 4.7 59.1 2.09 1.97 4 04 31 0. 517 0.633 74 75
M,NoPK, 54.0 69.8 1. 59 2.27 53R 39 0. 299 0.563 75 74
M,N,PK, 46.6 39.1 2.35 1.35 4 47 197 0. 526 0. 685 78 73
M,N,PK, 5.9 72.2 2.97 1.62 497 420 0. 598 0.386 77 74
MN;PK 5 621 46.2 2.77 1.91 589 24 0. 470 0.783 74 75
M 3NoPoK o 64 1 57.8 2.82 1.44 6 3 365 0. 41 0.395 74 75
M3N;PIK 9.8 76.6 2.48 1.95 3% 3% 0. 26 0.492 70 73
MaN,PK, 45.9 55.1 2.62 1. 44 388 280 0. 732 0.514 73 72
MaN;PK 5 64.7 66.6 3.43 1.79 6 09 34 0. 563 0.523 74 73
1) M; M, M;: 6 75x 10° 13. 0% 10> 20.25x 10 kg hm™ 2 A pplication rates of organic manure are 6. 75x 10°, 13.50x 10°,
20.25% 10° kg hm™ 2a~ ; NoPK, N,P,K, N,PK, N.PK,: ( NPOsKO ) 6-0-0 50. 6-15. 6-35. 0 €0.0-18.0-42.0
72.0-21.6-50.4 kg hm™ 2 The N: P: K ratio of ferilizer application (on the basis of N-P,0sK,0) is 6-6-0, 50. 6-15. 0-35. 0, 60.0-18.0-42.0 and
72.0-21.650. 4 kg hm™ 2 a™ !, respectively; CK: No fert ilizer( The same as follows). (DRati of extractalle organic carlon
HA/FA , s
Mi~ M; , HA/FA
s 35.8% 24 7%  56.8%, Mi~ M3 ,
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, M; , ( 2)
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s
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HA/FA 0.491 0.3946,
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+
139.0%  59. 0% ( 2) 0~ 30 an 30~ 60 an NH4-N (
’ 59.8%  46.5% ),NO3-N 6%
, —
s NO3-N ’
[11] , NOs-N
2
o
2 0~ 60 an
TaHe2 Changes in nutrient distrbution in the 0 ~ 60 an soil layer of degraded fammland in Central Tibe
Total nutrient (g kg™ ') Available nutrient (mg kg™ ')
N P,0; K0 P,0; K,0
Treatment
0~ 30~ 0~ 30~ 0~ 30~ 0~ 30~ 0~ 30~ 0~ 30~
30 an 60cm  30cm 60 cm VDem Oan 30an  60cm  30em 60 cm 30 an @0 an
Before test a7 0. 4 1.30 1.72 470 4 67 1079 1330 27.3 386 64 3 51.7
CK 06 0. 39 1.27 1. 81 2 85 284 266 160 0 14 2 458 25.0 26. 2
M NoPoK Q70 0. 38 1.98 1.62 365 370 1002 104 4 56 6 182 2.4 25. 4
M N, PK; Q57 0. 28 2.02 1.65 344 393 113 55.7 69 3 19 8 2.7 2.5
M N,PK, (1N 0. 49 2.11 1.54 362 364 153 1 107 2 60 5 19 8 43.9 24.0
M N;PK 071 0. 45 2.11 1.72 374 379 1099  94.6 640 18 8 4. 4 17. 8
M N PK, Q65 0. 63 2.06 1.70 407 43 104 4 91.9 48 7 18 3 36. 4 18. 8
M,N,PK, Q97 0. 62 2.06 1.67 393 424 89. 1 72.4 513 157 26. 5 16. 9
M,N,PK, 0 81 0. 41 2.07 1.63 404 427 19 7 132 3 550 154 2.9 15. 4
M,N;PK 4 Q76 0. 51 1.83 1.72 413 39 130 8 1253 61 6 26 0 31. 8 37.6
M Ny PK, 1. 00 0. 48 2.02 1.76 452 4 66 118 3 96.0 74 9 316 8.7 0.4
MN,PK, 0 81 0. 43 1.99 1.67 422 434 132 2 87.7 57.0 17. 3 26. 5 2.1
M3N,PK Q85 0. 4 1.94 1. 67 420 4 4 109 9 97.4 74 1 183 38. 1 4.6
M3N;3P5K 5 119 0. 62 1.87 1.71 412 430 197 10926 46 6 235 8.8 2. 4
100 F
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Fig. 2 Changes in il NO5—N and NHZ-N content in the O~ 60 cm soil layer of the degraded fammland in Central Tibe
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Fig. 3 Changes in CEC and exchangeable base content in the degraded famkind soil in Central Tibe
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CK B/F
\ B/F (
3, 12.9% 10'~ 122.8 x 10")
C '
, 30~ 60 cm
[13] s
30~ 60 cm
\ 2~ 30 30~ 60 an
(r
0.7194" " 0.6042")
, CK
3 ,
30~ 60 cm s
(%) (y)
(r= - 0.479 9, y = 50.967 7 -
1.224 7x)
, 30~ 60 cm 21

3

Table3 Microflora and main physilogical groups in the degraded famland soil( 2~ 60 an sol layer) in Central Tibet

O]

®

@

(x100g ") (x10°g™ 1) (x100g7Y (x10°g™ 1 (x10°g™ ")

Treatment 2~ 30~ 2~ 30~ 2~ 30~ 2~ 30~ 2~ 30~
30 an 60 cm 30 em 60 cm 30 an 60 an 30 cm 60 cm 30 em 60 an

CK 24. 683 19.713 19.073 16 088 41. 360 49. 770 12.712 40.788 26 175 16. 471
M N,PK, 49. 796 25.315 20. 745 6 700 51 241 18. 984 17. 734 36.482 44 896 8. 934
M N,PK, 5. 837 19.334 6.360 719 48 780 47. 215 — 35.530 57 958 4. 079
M N,PK, ®. 125 30. 381 10. 347 6 751 53 135 19. 345 20.328 24. 001 59 21 11. 624
M N3P3K 5 86. 823 19. 768 9. 891 6 269 49 %98 47. 175 9. 891 76. 650 16 485 10. 315
M NoPK o 78. 641 50.035 6. 046 10 856 35 462 48. 845 23. 060 53.910 20 43 33. 360
MN;PK | 118. 97 46.411 22.963 5706 86 386 48. 807 9.109 53.258 13 483 37. 658
M N PK 87. 975 26. 487 32.507 4916 50 760 11. 732 4.211 9.083 86 059 17. 30
M N;PK 142. 162 55. 060 19. 940 14 316 47 275 36. 890 25.479 28.995 17. 671 14. 316
M Ny PK, 9. 283 25. 849 24. 633 13 151 49 267 38. M0 11. 947 14.278 12 317 9. 771
M N, PK, 97. 384 36.244 14.721 10 578 49 640 48. 556 1132 52. 475 52 %48 54. 399
M,N,PK, 9. 493 11. 652 18.492 7 3% 48 356 46. 859 26.418 52.25 12 082 10. 246
M N3 PK 173. 816 3. 486 14. 147 7739 47 644 19. 337 31. 264 29.783 13 399 5. 801

(1Bacterium; @Fungus; @A(:tinomy(x-s; @\Iim)geﬂ—ﬁxing bacteria; @Zcﬂlﬂose—decom}mirg bad erium
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[14, 15]
[14] 4
_ 3 ,
[10]
(x) L16l 30~ 60 an ,
(y) : (> 10mg kg )
0.359 1( Yn= 4.159 2+ 42.977 3 Xy) ; ,
0.291 7( Yp= 36.993 1+ 3.3952 Xp)  0.190 5 53.9%  76.9% > ',
( Yk= 4.422 3+ 0. 5430 X) , (3.6 g kg ')
L, (220g kg™ 1)
; . , 50
o i mg kg— 1 [5, 10] ,
4 D
Table4 Soil nuirient balance in degraded farmland soil under different fertilization pattems in Ceniral Tibet
Nutrient balance( % )
Treatment N P05 K0
M, NoPK, - 49.5 0. 0 - 791
M,N,PK, - 1.5 133. 6 - 362
M;N,PK > - 3.6 121. 0 - 2717
M;N3Ps5K 3 5.6 133. 9 - 182
M;,NoPoK o -16.9 178. 7 - 656
M;N,PIK 29.8 247. 8 - 255
M,N,PK, 32.6 245. 0 - 137
M,N;PK, 36.3 244. 1 -77
M;NyPK, 17.4 293. 5 - 513
M;N,PK, 58.3 349. 7 - 151
M;N,PK, 62.4 350. 4 -29
M,N,PK, 56.4 3219 -28
1) (%)= ( /= 1)% 100 Nutrient balance( %)= (input/ output— 1) x 100; ,
; ( ) s Input includes fertilizer, nutrients in the

seeds, ramfall and irrigation; Output includes mtrients in the grairs, sraw and leaf removed
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FERTILITY AND RESTORATION OF DEGRADED SOIL IN CENTRAL TIBET

Cai Xiaobu Qian Cheng Peng Yuelin Dan Ba
(Department o Agriculture, Tibe Agricultural and Animal Husbandry College, Lirzhi, Tibe 860000, China)

Abstract Field experiments were carried out to investigate effects of canbined application of organic manure and inor
ganic fert ilizer on chemical and biological characteristics of the degraded soil and soil fertility restoration in Central Tibet. The re-
sults showed that changes in chemical or biological characteristics of the degraded soil were quite similar anong different trea
ments, i.e. a declining trend for organic mater, total N and taal P in the plough layer, but total K and available K in different
depths of the soil profile dropped significantly in the non-fertilization treatment. Processes of soil fertility restoration were nat af
fected in the organic manure treatment. Combined application of omganic manure and inowganic fertilizer had a significant and
prompt effed on harmonizing the soil environment, pramoting the process of baderiadaminated propagation of soil microorgar
ism, enhancing the acamulaion of soil organic matter and mproving the strudure of humic campounds, and increasing the pool
of N, P and CEC, exchangeable bases as compared with the treatment of nor fertilization. Although K was applied to the soil,
K deficiency was still quite obvious in all treatments. The annual changes in soil total N, available P and available K were corre-
lated with the annual balance of N, P and K to a varying extent, and the changes in soil nutrient contents cincided with that in
nutrient balance. On the basis of continuous application of organic manure, application of an increased rate of nitrogenous fertit
izer, an appropriate rate of phosphates fertilizer and a high rate of potassium fertilizer had an important pramoting effect on fertil+
ty restoration of the degraded soil.

Key words Soil degradation; Fertilization; Changes in soil fertility; Tibet



