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Fig. 2 Effects of different crop rotation modes on
soil total nitrogen content
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Fig.3 Effects of different crop rotation modes on

soil available nitrogen content
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Fig. 4 Effects of different crop rotation modes on soil

total phosphorus content
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Effects of growing three perennial grasses following

alfalfa on soil nutrient dynamics

ZHOU Tong,SHI Shang-li,CHEN Jian-gang, WU Fang, LAl Xing-liang, A Yun

(College of Grassland Science ,Gansu Agricultural University ,Key Laboratory of Grassland Ecosystem ,

Ministry of Education ,China-US Center for Grazing Land Ecosystem
Sustainability,Lanzhou 730070,China)

Abstract; This study investigated the rotational effects of three perennial grasses following five-year-old al-

falfa on the dynamics of soil organic matter,soil total nitrogen,alkali-decomposed nitrogen, soil total phosphorus

and available phosphorus in different growing seasons. The three rotational treatments included alfalfa-kentucky blue-

grass (AK) ,alfalfa-smooth bromegrass(AS) ,and alfalfa-tall fescue( AT ), with continuous alfalfa cropping (AA) as the

control. In the 0~ 20 cm soil layer,relative to AA at three sampling stages (after the cut of first forage stubble,in the

middle of growing season,and at the end of the growing season) , the organic matter content of AS rotation decreased by
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9.99%,9.28% .and 7. 81% ;the total nitrogen content of AT rotation crops reduced by 13. 30% ,6. 76 % ,and 11. 41%
respectively; the available nitrogen content of AT rotation cropping reduced by 11.72%,18.13% .and 12. 30% respec-
tively;and the total phosphorus content of AT rotation cropping reduced by 4. 95% ,5. 23% ,6. 4294 ; the effective phos-
phorus content of AK rotation increased by 13.25% ,13.16% ,10. 83%. In the 20~ 40 cm soil layer, relative to AA at
three sampling stages,the organic matter content of AT rotation reduced by 15.57% ,12. 38% ,and 13. 56 % ,respective-
ly;the total nitrogen content of AT rotation decreased by 7. 44% ,3. 76 % ,and 5. 67 % , respectively; the AT nitrogen
content decreased by 16.49% ,17. 87% ,and 18. 45% ,respectively;and the effective phosphorus content in AK increased
by 19.87%.16. 72% ,and 12. 5% ,respectively. Planting gramineous forages following alfalfa reduced soil organic mat-
ter, total nitrogen and alkali-decomposed nitrogen, while increased soil available phosphorus,and had no significant effects
on soil total phosphorus.

Key words: alfalfa; grasses;rotation;soil nutrient
bbb
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Effects of different grazing patterns to vegetation
characteristics in an alpine meadow on the
eastern edge of Qilian Mountains

DU Kai'*,KANG Yu-kun'?,ZHNAG De-gang'*,SU Jun-hu'**

(1. College o f Grassland Science ,Gansu Agricultural University ,Key Laboratory for Grassland Ecosystem
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Abstract: Grazing has significant effects on vegetation characteristics of grassland, but the effects of differ-
ent grazing patterns on the community composition and structure of grassland remain unclear. Therefore,we in-
vestigated the height,density,coverage,above- and below-ground biomass, litter biomass and biodiversity in an
alpine meadow under five different grazing patterns (continuous grazing (CG), heavy grazing during the dor-
mant seasons (HG),lightly grazing during the dormant seasons (I.G) ,rotational grazing (RG) ,and non-grazing
(NG)) in the Qilian Mountains. The results showed that the all HG,LG,RG,and NG treatments significantly
increased the vegetation coverage, density, above- and below-ground biomass, shannon-wiener diversity index,
Pielou evenness index,richness index,and Simpson index than the CG treatment. And the highest values were
found under the RG treatment. The NG treatment significantly increased the density of Gramineae plants, while
significantly decreased the density of Cyperaceae, Leguminosae, forbs, total density, the total species,and biodi-
versity. There was 20 species plant lost from the community at the NG site, when compared to RG site. Five
years of grazing exclusion in the alpine meadow reduced plant biodiversity and density,with the vegetation being
dominated by only a few species with strong colonization abilities. Given the high productivity and biodiversity,
the rotational grazing would be the best grazing strategy for the alpine meadow in the Qilian Mountains.
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