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Table 2 Seasonal changes of aboveground biomass under different stocking rates in growing ssason in 2003(g/ m?)
Measuring date
Treatments 20 5 7 20 8 5 8 20 9 5 9 20
A ( ) 120. 5 420. 5 559. 8a 83L0a 802 2a 851 5a 583 0Oa
B( ) 120. 5 249. 5 206. 6b 532 0a 566. 3a 634 9a 58L 7 a
c( ) 166. 1 235 4 160. 8b 246. 4b 392 4a 264 Ob 338 0a
D( ) 147. 3 208 3 121 Ob 204 4 b 190. 8b 142 2b 1253 b
E( ) 110. 5 180. 7 100. 7b 91 8b 69. 9c 37. 0c 27. 6¢
3 2004 (6 9 ) (g/ m?)
Table 3 Smsonal changes of aboveground biomass under different stocking rates in growing ssason in 2004( g/ m?)
Measuring date
Treatments 20 5 7 20 8 5 8 20 9 5 9 20
A ( ) 116. 2 272 1 329. 2 395 4a 301 7a 278 Ta 250. 2a
B( ) 110. 5 249. 7 295 6 354 8a 245 9a 261 2a 234 9a
c( ) 129. 6 200. 1 220. 6 223 la 188 2a 184 8a 188 6a
D( ) 120. 5 136. 6 164 2 199 1la 187. 2a 87. Ob 96. Ob
E( ) 107. 3 797 112 3 76. 8b 49.5Db 43 1c 34 2¢
29 [37]
,2003 2004 , )
(6 9 , ) )
(P<0 05) ( 2004 2003 ,
[19]
4 (gm?)
Table 4 Yearly changes of average aboveground biomass under different stocking rates in growing season (g/ m?)
Treatments
Year A( ) B( ) c( ) D( ) E( )
2003 608 Oa 413 1la 257.6 a 162 8b 83 3b
2004 250. 2a 250. 4a 190. 7a 141 5a 71 8b
- 357. 8a - 162 7a - 66 9b -213b - 16 5b
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5 6 , , [18]
[22]
5 2003 (g m*)
Table 5 Seasonal changes of beloworound biomass under_different stocking rates in 2003( ¢/ m?)
Measuring date
Treatment il draumsdepth g 9 7 5 7 20 8 5 8 20 9 5 9 20
A 0 10cm 288 9 443 5 492 8 542 2 1112 5 1127. 3 1358 4
( ) 10 20cm 132 4 176. 9 270. 6 306. 6 714. 0 487. 4 262 2
20 30cm 43 6 49. 8 64 4 80. 0 60. 7 136. 3 430
B 0 10cm 321 3 409. 3 665 7 786. 6 1079. 9 823 6 611 8
( ) 10 20cm 148 0 178 2 222. 6 462 2 291 8 423 7 112 6
20 30cm 533 92 9 110. 7 177. 8 60. 7 830 26.7
C 0 10cm 355 1 795 0 932 8 1453 2 1180. 6 897. 7 1405 0
( ) 10 20cm 133 7 148 0 192 9 248 9 285 9 168 9 278 5
20 30cm 547 78 2 100. 4 182 2 519 385 155 5
D 0 10cm 345 7 750. 6 885 2 1608 7 922 9 770. 3 429. 6
( ) 10 20cm 88 4 107. 5 118 7 213 3 309. 6 281 5 204 4
20 30cm 44. 9 551 56. 0 80. 0 77.0 519 41 5
B 0 10cm 399 1 803 9 843 9 1222 1 1416. 2 543 7 891 8
( ) 10 20cm 56. 9 112 9 109. 3 186. 6 160. 0 294. 8 167. 4
20 30cm 347 44. 9 49. 8 84 4 80. 0 60. 7 459
6 2004 (g m?)
Table 6 Seasonal changes of belowground biomass under different stocking rates in 2004( g/ m?)
Measuring date

Treatment Sl draumsdpth g o9 7 5 7 20 8 5 8 20 9 5 9 20
A 0 10cm 1289. 4 1656. 0 1314 0 1558 0 2112 0 2700. 3 739. 0
( ) 10 20cm 452 7 594. 0 319.0 1020. 0 559. 0 629. 4 216. 0
20 30cm 89. 7 129. 0 640 210.0 220.0 297. 0 97. 7
B 0 10cm 1214 4 1605 0 1653 0 2025 0 1079. 0 2879. 0 1006 4
( ) 10 20cm 417. 3 576. 0 2310 458 0 382 0 937. 0 259. 0
20 30cm 86 7 114. 0 126. 0 111 0 180. 0 279. 0 110. 7
C 0 10cm 1292 7 1548 0 1371 0 23140 1832 0 2893 0 1429. 7
( ) 10 20cm 369. 6 450. 0 200. 0 4450 638 0 758 0 180 6
20 30cm 9. 3 1350 99. 0 163 0 201 0 228 0 9. 3
D 0 10cm 1172 7 1341 0 13740 2080. 0 1562 0 3493 0 1332 7
( ) 10 20cm 632 7 873 0 895. 0 395 0 441 0 849. 0 313 7
20 30cm 147. 3 2310 69. 0 9. 0 183 0 178 0 58 3
E 0 10cm 1137. 0 1485 0 1567. 0 2490. 0 1057. 0 3205 0 964 0
( ) 10 20cm 357. 0 546. 0 394.0 553 0 219.0 978 0 339.0
20 30cm 102 0 156. 0 77. 0 1750 134. 0 177. 0 8L 0
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Table 7 Ratio d bdowground biomassfor different soil sratums under different socking rates in growing ssasn in 2003( %)

Measuring date

Treatment il draumsdepth g 5o 7 5 720 8 5 8 20 9 5 9 20
A 0 10cm 62 14 66 18 59. 53 58 37 58 95 64 38 81 66

€ ) 10 20cm 28 49 2639 32 69 33 01 37.83 27. 83 15 76
20 30cm 9.37 7. 43 7.78 8 61 322 7.78 258

B 0 10cm 61 48 60 16 66 64 55 14 75 39 61 92 8l 46

( ) 10 200m 28 32 26 19 22 29 32 40 20 37 31 85 14 99
20 30cm 10 20 13 65 11 08 12 46 424 6 24 355

c 0 10cm 65 33 77. 85 76 08 7712 77.76 81 23 67. 81

( ) 10 20m 24 61 14 49 15 73 13 21 18 83 15 28 20. 66
20 30cm 10 06 7. 66 8 19 9. 67 341 3 49 11 54

D 0 10cm 72 17 82 19 83 52 84 58 70. 48 69 80 63 60

( ) 10 20em 18 46 11 78 11 19 1121 23 64 25 50 30 26
20 30cm 9.37 6 03 5 28 421 5 88 470 6 14

E 0 10cm 8L 34 83 60 84 14 8L 85 85 51 60. 46 80 70

( ) 10 20em 11 59 11 74 1090 12 50 9 66 32 78 15 15
20 30cm 7.07 4 67 4 96 5 65 483 675 416
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Table 8 Ratio d bdowgound biomassfar different soil stratums under different stacking rates in growing ssason in 2004( %)

Treat ment

Measuring date

Sl gratums depth

20 7 5 7 20 8 5 8 20 5 9 20
A 0 10cm 70. 39 69. 61 77. 43 55 88 73 05 74 46 70. 25
( ) 10 20cm 24 71 24. 97 18 80 36. 59 19 34 17. 35 20. 53
20 30cm 4.90 5 42 377 7.53 7. 61 8 19 9 22
B 0 10cm 70. 67 69. 93 82 24 78 06 65 75 70 31 73 16
( ) 10 20cm 24,28 25 10 11 49 17. 66 23 28 22 88 18 84
20 30cm 5 05 497 6 27 428 10 97 6 81 8 00
c 0 10cm 73 51 72 57 82 10 79 19 68 59 74. 58 83 96
( ) 10 20cm 21 02 21 10 11 98 15 23 23 89 19 54 10. 58
20 30cm 5 48 6. 33 5 93 5 58 7.53 5 88 5. 46
D 0 10cm 60. 06 54. 85 58 77 80 90 71 45 77. 28 78 21
( ) 10 20cm 32 40 3571 38 28 15 36 20 17 18 78 18 38
20 30cm 7.54 9 45 2 95 373 8 37 394 341
E 0 10cm 71 24 67. 90 76. 89 77. 38 74. 96 73 51 69. 65
( ) 10 20cm 22 37 24, 97 19 33 17. 18 15 53 2243 24. 49
20 30cm 6 39 7.13 378 5 44 9. 50 4. 06 5 85
25 ;20 30 cm ,
2004 O 10cm ,
, ,2003 ;10 20cm ,
0 10cm ;20 30 cm
, 10 20cm ,2003 2004
(%)
Tabe 9 Ratioand its chenge o average bdowground biomassfar different depth under different stacking rates in growing ssasn( %)
Treatments
Year Joil strtums depth A ( B ( ) c( ) D( E( )
2003 0 10cm 65. 49 65 78 75. 50 76. 76 80. 44
10 20cm 28 68 25. 75 16. 85 17. 78 14. 30
20 30cm 5 83 8 47 7. 65 5 46 5 26
2004 0 10cm 69. 89 72 87 75. 76 69. 74 73 52
10 20cm 23 30 20. 73 18 17 24. 83 2091
20 30cm 6 80 6. 40 6. 07 543 5 57
0 10cm 4 40 7. 09 0.26 - 7.02 - 692
10 20cm -538 - 502 132 7.05 6 61
20 30cm 0 97 - 207 -1 58 - 003 0. 31
26 (<P<001),
[22,36,18,16]
( 1) (6 9 [37,21,14,17 ,38]
) 0 30cm
,2003 2004 2) 2003
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Amer.

Effects of Yaks Socking Rates on Primary Productivity
And Its Dynamic Changesfor Mixed-Sown Sward of
Elymus nutans/ Puccinellia tenuflora in Yangtze
and Yedlow River Headwater Region

DON G Quan-min*? , ZHAO Xirrquan' , MA Yushou’ , LA De-zhen®

(1 Northwest Plateau Institute of Biology, The Chinese Academy of Science, Xining 810001, China;
2 Qinghai Academy of Animal and Veterinary Sciences, Xining 810003, China;

3 Guoluo Pref ecture Grassland Station of Qinghai Province, Dawu Township 814000, China)
Abgtract : The result of grazing trial for yaksin two-and three-year mixed-sown pasture of Elymus nutans
+ Puccinelliatenuflorain Yangtze and Yellow River headwater region showed that : during two grazing
seasons, aboveground biomass of different treatments gradually increased in the beginning, and then grad-
ually decreased, and with the increase of stocking rate, aboveground biomass for the same phases de-
creased; from the 20th of July in 2003 and the 5th of August in 2004 to the 20th of September every year ,
aboveground biomass for the same stages under different stocking rate had significant difference (P <
0 05) ;aboveground biomassof every treatment for the same period in 2003 was more than that in 2004 , re-
spectively , and aboveground average biomass and its annual changes were significantly different under dif-
ferent stocking rate(P < 0. 05). Moreover , during grazing for two seasons, underground biomass and its
percentage composition for the same depth and time under different stocking rates, and for the same depth
and different time under the same stocking rates, had neither tropism changes; there was a linear regres
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sion relationship between aboveground average biomass of forage growing season and stocking rate, and a

guadratic regression relationship between underground biomass of 0 30cm depth (including living and

dead root) and stocking rates Finally, there was a quadratic regression relationship between above- and

underground biomass in forage growing season, which showed that light and moderate grazing could acti-

vate the growth of forage, and had compensating and overcompensating growth

Key words: Yaks stocking rate; Mixed-sown pasture with perennial grasses;Aboveground biomass; Under-
ground biomass; Yangtze and Yellow River headwater region

Decomposition of Deyeuxia angustif olia Litter in
Snjiang Plain and Dynamics of Sulfur Release

L1 Xinhua'* , L 1U Jing-shuang" , YAN GJi-song'*?
(L Northeast Institute of Geography and Agricultural Ecology, CAS Changchun,
130012 China; 2 Graduate School of CAS,Beijing 100039, China)

Abgtract : Usng litterbags, the dynamics of decompostion and sulfur release from Deyeuxia angustif olia
litter in Sanjiang Plain were studied during two growth seasons, the results showed that the decomposition
mode of Deyeuxia angustifolia litter were the alternate changes of fast-sow , the mass remaining rate
were both declined with the time and they were 70. 87 % and 66. 28 % respectively in the typical meadow
Deyeuxiaangusti f olia and marsh meadow Deyeuxiaangustif olia after decomposing for 480 days, and its
decomposition rates were 0. 0006117d"* and 0. 0006745d " * respectively , and no obvious difference in mass
lost for both litters were observed The concentrations of sulfur in the litter of typical meadow Deyeuxia
angustif olia and marsh meadow Deyeuxiaangustif oliawere both undulately changed during the litter de-
composition and had linear relationship with dry matter remaining The release patternsof sulfur form the
litter of the typical meadow Deyeuxia angustifolia and marsh meadow Deyeuxia angustifolia were both
leaching-immobilization-release, which were governed by the ratioes of C to Sin the remaining matter of
litter and sulfur from litter of typical meadow Deyeuxia angustif olia began releas ng quickly when the ra
tio of Cto Sdeclined to 908 59 ,while the sulfur from litter of marsh meadow Deyeuxia angustif olia began
releasng quickly ,when the ratio of C to Swere 1451 41

Key words: Sanjiang plain; Deyeuxia angustif olia wetland;Litter ; Decomposition ;Sulfur ; Release
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