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Abstract: The experiment w ith three levels of N -fertlizer (0 150 and 300kg N /hm?) was conducted for
three years at alpin Kobresia humilis meadow to study regonses of different plant groups and some
gecies The reponse of grasseswasmore significance than Non-leguminous forbs to nitrogen addition

The synthetic dominated ratio (SDR) of grasses increased, and that of non-legum inous forbs decreased
w ith the increase of nitrogen, whereas the R of sedges and leguminous forbswere not significantly
affected by N -fertilizer Plant diversity decreased and forage quality increased with the increase of
nitrogen Index of meadow quality (M Q) was the highest at 150kgN /hm?plot, and show ed no significant
difference betw een 150 and 300kg N /hm?plot Excessive nitrogen application did not improve the M Q.

Regonse of above-ground biomass of plant groupsw as lagged w hen compared w ith plant diversity and
M Q. Total above-ground biomassw as significant increased w ith the nitrogen application There were
different reponses of above-ground biomass anong plant groups to the nitrogen application T he results
show ed that the above-ground biomass of grassesw as significantly increased w ith N -fertilizer gpplication,
and that of forbsw asdecreased The reponsesof plant grounps to nitrogen gpplication w eremore affected
by precipitation and its distribution in July, therefore, the statusof il water after nitrogen gpplication
w as a key factor to the reponsesof plant groups

Key words A Ipine K obresia hum ilismeadow; N itrogen fertilization; D iversity; M eadow quality; A bove-
ground biomass
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Fig 1

T he fluctuation of annual precipitation in Haibei ecosystem research station

8
[1 4]
[5 6]
[2,7,8]
, 1
' 11
[9,10] ’ '
' \ 37°37', 101°19’,
' 3200 m,
' -1 9 , 120 140d
.8l (K obresia hum ilis) 582 1 mm, 5 9 |
' 464 mm), 80%:; 10 4
J 117 3mm, 20%
[11,12]
1 [9]
Table 1 N utrient propertiesof alpinemeadow will®!
Soil layer depth SOM TotalN A vailableN Total P AvailableN Total K A vailable K
(an) (%) (%) (mg/ka) (%) (ma/kg) (%) (ma/ka)
0 10 7 38 Q 419 103 5 Q 090 7 3 2 142 315 0
10 20 7 18 Q 392 106 8 Q 088 36 2 075 187 3
20 50 2 99 Q 173 79 0 Q 080 Q2 2 188 97. 0
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Fig 2 The fluctuation of annual mean air temperature in Haibei ecosysten research station
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132 ShannonW iener Table 2 Synthetic dominated ratio of plant groups and main
Pecies in repponse to N gpplication in K obresia humilis
. meadow for three years and F-test from twoway ANOVA
H'= - 2 (P (InPi) F
- Source df F
TH" = ; S ; N
Pi: , DR N itrogen treatment 2 1a 647
PR Group & ecies 10 605 3247 "
H' DR , , p & 9
N 20 16 769" **
N itrogen treatmentx Group & ecies
133 (Index of M eadow Q uality, % % *+pe 01

(Index of

Note Significant levels * * * P< Q 01
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3 (1998- 2000 )
Table 3 Duncan comparisonsof DR of plant groupsor ecies

in K obresia humilismeadow (1998- 2000 )

DR
) T reatments
Groupsor ecies (ka/hm?) 1998 1999 2000
N 150 321 91+ 18 36 348 37+ 8 08 b 220 32+ 10 74 ab
Grasses N 300 354 08+ 12 86 33739+ 11 76 b 253 38+ 13 17 bc
NO 254 57+ 15 99 257. 68+ 8 65 a 184 84+ 11 67 a
Sig P= Q 005 P= Q 0001 P= Q 009
N 150 26 43+ 5 49 39 99+ 5 62 45 41+ 1Q 51
Sedges N 300 22 55+ 3 72 41 25+ 6 05 40 51+ 7. 26
NO 10 39+ 2 63 48 30+ 3 10 51 76+ 16 13
Sig P= Q 053 P=Q 49 P= Q 803
N 150 55 02+ 7 43 39 84+ 4 36 38 32+ 7 04
L egume N 300 50 35+ 9 70 20 72+ 9 27 38 44+ 3 44
NO 53 87+ 5 59 36 20+ 3 65 54 99+ 8 59
Sig P= Q 907 P=Q 127 P=Q 186
N 150 143 05+ 13 39 71 34+ 1575 a 126 72+ 13 90
Non-legume N 300 126 31+ 12 54 65 58t 369 a 104 96+ 7 19
NO 117 05+ 4 18 111 10+ 8 58 b 134 77+ 9 62
Sig P=Q 280 P= Q 028 P=Q 177
N 150 86 52+ 7. 71 143 24+ 5 42 ¢ 58 60+ 4 39
Festuca & Stipa N 300 90 10+ 4 80 113 97+ 491 b 56 97+ 12 10
NO 62 47+ 7. 17 a 98 31+ 368 a 55 31+ 9 31
Sig P=Q 034 P= Q 000 P=Q 968
N 150 76 41+ 3 92 96 18+ 1 06 79 94+ 472 b
E lymus nutanus N 300 88 30+ 5 70 85 47+ 1 26 87 42+ 7.55 b
NO 50 30+ 5 37 69 89+ Q 87 59 38+ 2 32 a
Sig P= Q 001 P=Q 000 P=Q 012
N 150 16 47+ 5 73 61 92+ 510 b 50 09+ 5 71
Poa . N 300 11 15+ 6 45 60 86+ 4 14 b 57 25+ 6 41
NO 14 65+ 5 09 44 92+ 4 12 47 90+ 1 35
Sig P=Q 808 P= Q 001 P=Q 422
N 150 10 95+ 1 44 25 54+ 3 31 15 42+ 2 85
K obresia humilis N 300 11 55+ Q 51 28 23+ 2 36 17 78+ 2 60
NO 7. 73t Q76 27 51+ 2 28 15 10+ 3 89
Sig P=Q 048 P=Q 772 P=Q 812
N 150 15 41+ 5 46 12 58+ 5 21 10 88+ 5 48
Saussurea superba N 300 10 63+ 3 59 707+ 2 74 7 67+ 3 43
NO 9 11+ 2 94 11 37+ 1 52 7 74+ 1 62
Sig P= Q 553 P=Q 452 P=Q 801
N 150 12 94+ 4 41 15 60+ 5 61 30 98+ 5 61
Gentiana straminea N 300 19 16+ 3 49 24 79+ 1 80 29 16+ 4 15
NO 15 66+ 1 12 20 35+ 1 96 18 42+ 2 96
Sig P= Q 444 P= Q 247 P= Q 865
N 150 1Q 37+ 4 93 7 00+ 4 13 8 58+ 5 59
Potentilla anserina N 300 2 37+ 2 37 6 21+ 3 88 174+ 1 74
NO 2 89+ 2 89 590+ 5 90 16 55+ 9 65
Sig P=Q 259 P=Q 984 P=Q 321
+ (P> Q 05)

Note Data of the table representM eant SE (Standard Error). Treatmentsw ith the sane letter are not significant difference(P< Q 05)
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Table 4 Plant diversity (H') in reponse to N gpplication
for inter year and F-test from two-way ANOVA 23 (M Q)
F
Source df F '
N 2 Q824" " '
N itrogen treatment MQ , 2000
2 10 306" ** MQ
Inter-year
N oo 4 Q 646
N itrogen treatmentx Inter-year 24
©* *p<QOL * * *P< Q01 241 (1998),
Note Significant levels * * P< Q 01, * * * P< Q 01
222 (P> Q 05), (1999)
(P< Q 05), N 300 kg/hm?® | , (P< Q 01) (P< 0 01)
H ! y ’ ’
) , 300
(H") (P> 05 ( 5,6) 150 kg/hm?, (P> Q 05)
, 300 kg/hm?, ,
, 150 kg/hm?, :
(NO) (P> Q 05) (P> Q 05) :
, (P< Q 01),N 150 N 300 kg/
(P> Q 05), hm? (P> Q 05),
( 98
5
Table 5 Duncan comparisonsof plant diversity index (H') betw een three levels of nitrogen
*
T reatments 1998 1999 2000 M eant SE
NO 2 802+ O 037a 2 642+ Q 094a 2 775+ Q 077 2 739+ Q 0O44a
N 150 2 760+ Q 060ab 2 379+ Q 073b 2 598+ Q 095 2 579+ Q 062b
N 300 2 605+ Q 060bc 2 358+ Q 006b 2 490+ Q 090 2 484+ Q 045b
ANOVA * - ns .
+ (P> Q 05 NO N150 N300 0 150 300 kg/l'rn2 D

P< Q 05 ns
Note Data of the table represent mean+ SE (Standard Error). Treatmentsw ith the same letter are not significant difference (P> Q 05).
N O, N 150 and N 300 respectively are 0, 150 and 300 kgN /hm?w hich been fertilized to il * P< Q 05 ns No significance

6

Table 6 Duncan comparisons of plant diversity index (H') betw een years

+
NO N 150 N 300 ~

Years M eant SE
1998 2 802+ Q 037 2 760+ Q 060a 2 605+ Q 060a 2 722+ Q 038a
1999 2 642+ Q 094 2 379+ Q 073bc 2 358+ Q 006bc 2 460+ Q 053b
2000 2 775+ Q 077 2 598+ Q 095ac 2 490+ Q 090ac 2 620+ Q 058a
ANOVA ns * * *
: + (P> 0Q 05 NON150 N300 0 150 300kg/tm?
* P< Q 05, ns

Note Data of the table represent meant SE (Standard Error). Treatmentsw ith the same letter are not significant difference (P> Q 05).
N O, N 150 and N 300 resectively are 0, 150 and 300 kgN /hm?w hich been fertilized to il * P< Q 05, ns No significance
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Table 7 Duncan comparions betw een three levels of nitrogen additions for index of meadow quality (M Q)

+

1998 1999 2000 M eant SE

T reatments(kg/hm?)
NO 2 29+ Q 177a 2 26 Q 134a 3 62+ Q 361 2 73+ Q 226a
N 150 3 21+ Q 096b 3 19+ Q 113b 3 34+ Q 366 3 24+ Q 121b
N 300 2 97+ Q 167b 2 92+ Q 245b 3 61+ Q 242 3 05+ Q 150ab
ANOVA . * x ns .

+ (P> Q 05) 1 *P< Q05 * *P< Q0L ns

Note Data of the table represent meant SE (Standard Error). Treatmentsw ith the same letter are not significant difference (P> Q 05).
* P< Q05 * * P<Q 01, ns No significance
8 (1998—2000 )

Table 8 Comparison of above-ground biomassof three plant groups betw een

three levels of nitrogen application from 1998 to 2000

(kg/hm?)
Years T reaments(kg/hm?) Grasses Sedges Forbs Total
1998 NO 44 87+ 6 98 10 71+ 3 03 26 48+ 8 56 82 06+ 11 29
N 150 59 22+ 2 99 26 24+ 7. 58 14 64+ 1 96 10Q 10+ 8 35
N 300 49 72+ 9 74 13 44+ 4 78 11 35+ 2 64 74 50+ 11 30
Sig ns ns ns ns
1999 NO 61 30+ Q15 a 2 29+ Q 86 36 41+ 1 53 a 99 99+ 9 41 a
N 150 99 75+ 11 27 ab 7 81+ 3 69 16 49+ 2 17 b 124 05+ 11 63 ab
N 300 139 68+ 17. 06 b 3 18+ 1 03 1317319 b 156 02+ 18 32 b
Slg * ok nS * ok x *
2000 NO 35 50+ 49 a 1Q 81+ 5 46 23 00+ 1 05 69 31+ 3 87 a
N 150 66 47+ 8 35 b 7 40 2 56 19 49+ 4 21 9335t414 b
N 300 61 72+ Q18 b 7 59+ 2 09 18 72+ 8 10 8803t Q041 b
Sig * ns ns -
+ 1 *P<QO05 * *P< QO0Lns

Note Data of the table representM eant SE (Standard Error). Treatmentsw ith the sane letter are not significant difference (P< Q 05).
* P< Q05 * * P<Q 01 ns No significance
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Fig 3 The availibleN content of il at three levelsof N -fertilizer apllicaton in 2000
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Fig 5 Distribution of daily precipitaion in July of 1998 to 2000
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