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RESPONSE OF PLANT GROUPS TO SIMW ATED RAINFALL AND NITROGEN
SUPALY IN AL PINE KOBRESIA HUMILIS M EADOW
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Abgract The regponse of different plant groups to smulated rairfal changes in summer , increased sow in
winter and fring, and nitrogen fertilization gpplication in late June were sudied in an alpine Kobresia humilis
meadow in Qingzang plateau. The results indicated that the response of summed dominated ratio (PR) and
above-ground biomass in different plant groups were ot dgnificantly different with 20 %40 % rairfall reduc-
tion or 20 %40 % increased rainfal in 1999. A 100 % increase in sow in winter and oring was nore favor-
able to the gronth of plant groups than were other rairfal trestments. Both a Snge late June gpplication of 150
N kg- hm” % and 300 N kg- hm” 2in il increased the coverage rétio , height ratio and DR of grases. The
ooverage ratio , height ratio and DR were sgnificantly decreased at the strong N gpplication (300 N kg-
hm™2) . There were obvious conpensatory efects between grasses and forbs at the goplication of 150 N kg-
hm™ 2. The senstivity of the three plant groups was quite different. Grasses were mpgt , forbs were less and
sedges were leag sendtive to smulated rairfal and available N in the inproved disurbing condition. Forbs
were nog , grasseswere less, and sedgeswere leas sendtive to smulated rairfal and available N in the unde-
drable digurbing condition. It seemed that sedges were nod tolerant to fluctuation in environmental reurces.
Smulated rairfdl increasng by 20 % 40 % ocould noderate the efect of lower precipitation in awater ddicient
year (1999) , while rairfal decreased 20 % 40 % ocould intengfy the effect of drought.
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Table 1 The Qoverage ratio of plant groups and the result of Duncan multiple range teg &ter one year trestment
Treatments Qases Sedges Forbs

20% 40 % 20 %- 40 % rairfal reduction
20 % Smulated rairfal supply increased by 20 %
40 % Smulated rairfal supply increased by 40 %
100 % Smulated sow supply increased by 100 %
150 kg- hm™ 2N 150 kg- hm™ 2
300 kg- hm™ 2N 300 kg- hm™ 2
Gontrol

75.5769 + 2. 1154°
83.8462 + 1. 9861°
57.6923 + 1.7485°
90.5769 + 3. 4167°
92.1154 + 2, 9854°
86. 3462 + 3. 9396°
73.8462 + 0. 8882°

23.2692 +2.7978%
23.0769 £2.7377%
24.8077 £ 2. 6900°
25. 7692 + 3. 3456%
18. 8462 + 3. 5320%
24.6154 + 3. 1246°
20.7692 +0.9931°

52.5000 + 5. 4517
58. 8462 + 6. 0120™
74,2308 + 8. 1195°
56. 3462 + 10. 5956
39. 0385 + 4. 7040%
31. 1538 + 5. 8033°
54. 6154 + 4. 0094™

+

with the sae letters are not Sgnificantly different (p>0.05) (2

21

(p>0.05) Daad the table represent mean + gandard error. Treatments

3 4

Table 2, Table 3 and Table 4 are the same as Table 1)

Table 2 The height ratio of plant groups and the result of Duncan muitiple range tes dter one year trestment

Trestments Qases Sedges Forbs
20% 40 % 20 %- 40 % reirfdl reduction 80. 2062 + 3. 5916° 7.0893 + 1. 2046 31.3139 + 4. 6566™
20 % Smuiated reirfal supply increased by 20 % 60. 4294 +1.7832% 4.9847 +0. 8656 31.3736 £ 4. 2029™
40 % Smuiated rairfal supply increased by 40 % 76.2270 £0.3912™ 8.2652+0.7323 40. 7635 £ 3.0162°
100 % Smulated sow supply increased by 100 % 61.9973+ 4. 79772 5.3596 + 0. 8832 27.9652 + 5. 4300%
150 kg- hm™ 2N 150 kg- hm™ 2 95.3817 + 1. 5362¢ 4.8228 +1. 4607 23.5174 + 3. 9297%®
300 kg- hm™ 2N 300 kg- hm™ 2 95. 6714 + 4. 3644° 5.4959 + 0. 9704 17.6380 + 1. 1680°
Qonirol 67.0927 + 3. 7696% 7.3364 +1.4008 28.9707 + 3. 0750%°
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, 150 kg- hm™ 2
DR , ( 4
DR 1
300 kg- hm™? , , ,
(p<0.05) , 150 kg- hm™? 150 kg- hm 2
( 3 300 kg- hm™? 80.52% 89.52%;
2.4 , 40 %
4 , (66.12 %)
20% 40% 20% 40% ( 4,
100 % ,
(p>0.05) , , 40 % (6.32%) , 150 kg hm" 2
(p<0.05) , 150 kg- hm™ 2 300 300 kg- hm™? ,
kg- hm™ 2 2.04% ,
0.8 1.53 ,
(p>0.05) (Black et al. ,1994) ,
300 kg- hm™ 2 ,
(p<0.05) , 0.62
150 kg- hm™?2
(p>0.05) , 20 % , ’
(p<0.05) 300 kg- hm™? (8.44%) ,
3 , ,
300 kg- hm™? 0.67
31 (DR) Duncan

Table 3 The summed dominated ratio (SDR) o plant groups and the resuit of Duncan multiple range teg dter one year treatment

Trestments

Qases

Sedges

Forbs

20% 40 % 20 %- 40 % rairfal reduction
20 % Smulaed rairfal supply increased by 20 %
40 % Smulaed rairfal supply increased by 40 %
100 % Smulated sow supply increased by 100 %
150 kg hm™ 2N 150 kg- hm™ 2
300 kg- hm™ 2N 300 kg- hm™ 2
Qontrol

72.1378 +1.7916®
66.9597 + 1. 0507%
77.8916 + 2. 6163°
76.2871 + 3. 4855"
93. 7486 + 2. 1282°
91.0088 + 3. 1333°
70.4694 + 2. 1288%

15.1793 £0.8539
14.0308 + 1. 2352
16.5364 + 1. 2244
15.5644 +1.9217
11.8345+1.7223
15. 0556 + 1. 9968
14. 0528 +0. 7903

41.9070 +5. 0342%
45.1099 +5.0478™
57.4971 +5.4387°

42,1557 + 7. 2989%
31.2779 +3.7871*
24.3959 + 2. 49502

41.7930 + 3. 2179%

4 1

Duncan

Table 4 The results of Duncan multiple range tes for alove ground biomess arong different plant groups dter one year trestment

Trestments Qases Sedges Forbs Totd

20% 40 % 20 %- 40 % rairfall reduction 41.30+7.27° 1.99+0.442 21.95+0.90% 65.24+7.31%
20 % Smulated rairfal supply increased by 20 % 55.31 +6.55% 2.34+0.96° 32.49+2.14% 90.13 +7.09%

40 % Smulated rairfdl spply increased by 40% 58,11 + 6. 182 3.56+1.25% 26.23+1.96% 87.89+6.72%

100 % Smulated sow supply increased by 100 % 64.83 +2.89% 6.39+2.62% 29.95+3.91% 101.17 £ 4.89™
150 kg hm™ 2N 150 kg- hm™ 2 99.75+11.27° 7.81+3.69% 16.49+2.17® 124.05 + 10. 59°
300 kg- hm™ 2N 300 kg: hm™ 2 139.68 + 17. 06° 3.18+1.03% 13.17 +3.19° 156. 03 + 20. 24¢
Qontrol 55.27+9.06% 3.03+0.77% 34.97 +0.96° 93.26+7.68%
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5 1999

1998 (DR)

Table 5 The DR difference of plant groups between 1998 and 1999

DR DR difference
Trestments
Qases Sedges Forbs
20% 40 % 20 %- 40 % rairfdl reduction 11.831°° 8.700 " ° -28.384°
20 % Smulated rairfal supply increased by 20 % -1.724 10.164 - 19.251
40 % Smulated rairfal supply increased by 40 % 11.189 11.914 2.538
150 kg- hm™ 2N 150 kg- hm™ 2 18.384 3.959 - 31.463 "
300 kg- hm™ 2N 300 kg- hm™ 2 16.728 9.381 " -22.074 "
Qontrol 9.678 11.066 -15.274 "
donificance levdls  ***: p<0.001 **: p<0.01 *: p<0.05
L ( 1 b
1989) ,
(1999 ) 20 %
40 % : DR ( ,2000)
, (1998 ) DR (Samue & Hart ,1998)
, 1999 ( 300 kg- hm™?
, , 20% 40% ,
( 9 :
, 1998 10
1999 5 100 % , 3
( 4, ,
2) ,
, 1999 150 kg- ,
hm™ 2 300 kg: hm™? , ,
SDR L L
DR 300 kg- hm' 2
(2000)
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