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Resource Allocation of Pedicularis kansuensis of Artificial Grassland with
Different Planting Dates in Three Rivers Source Regions in Qinghai, China
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Abstract: The succession of degraded ecosystem is a process of interaction between environment and botany
in different succession stages. T he plants show the feature of morphological plasticity and resource invest
ment pattern is different in the course. In this study, we took the typical weeds of Pedicularis kansuens
which growing in different periods of artificial grassland in the source region of three rivers as research olr
ject. T he heavily degraded alpine meadow was control plot, and we com pared P.kansuensis s morphological
characteristics, organ biomass and resource investment conditions among the degraded grassland with artift
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cial grasslands which ages were 5 and 10 years. It showed that in different periods P.kansuensis’ s morpho
logical characteristics such as plant height, stylar height, the number of individual flowers all have signifr
cant differences, root length, the number of bifurcate and leaf difference were not significantly different.
Seen from the organ biomass that root biomass, stem and leaf biomass, reproductive organ biomass in this
three sample plots had significant differences, but the total biomass difference was not significantly differ
ent. Compared with severely degraded grassland, in artificiat grassland of 5 and 10 years, P. kansuensis’ s
total biomass, stem and leal biomass, reproductive organ biomass and the number of flowers were declined
at the beginning of succession and rose latterly, which changing curve like the letter “V". And the root bio-
mass, plant height increased gradually, but stylar height decreased following with grassland planting time.
The proportion of relative resources investment showed significant differences along with grassland age.
The proportion of underground and above part relative investment increased with the time prolongation and
the breeding investment exhibit decreased year by year. As total biomass for ndividual size parameter, in
the same period, P. kansuensis s absolute biomass has obvious individual size dependence, and individual
stem and leaf biomass, root biomass and flower biomass were increased significantly with the increase of the
body size. However, in different grasslands, P. kansuensis’ s each organ biomass individual size dependence
responsiveness was different, the stem and leave biomass and root biomass size dependence increased cormr
sistently with the length of sample fixed years, but the flower biomass size dependence was trend to de
crease.

Key words: Source Region of T hree Rivers; artificial grassland; Pedicularis kansuensis; morphological plas
ticity; resource allocation; community succession
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Table 1 The morphological characteristics of P.kansuensis in artificial grassland with different periods
Artificial grassland age
F
Ttem 5 10 F test
Control (before planting) Five years Ten years
Plant height/ em 7.51%1.390 7b 7.85%2.103 7b 15.76£14. 137 6a 12.683 2"~
Stylar height/ em 2.04%£0. 070 0a 2.02%0. 174 2a 1.76£0.218 3b 35.900 7 *
Root length/ cm 6.42%1.647 1 6.39%1.9146 6.78%1.9497 0. 554 4ns
No. of bifurcate/ em 4.68%2.585 8 4.05%3.186 1 4.10%2.405 1 0. 639 9ns
No. of flowers bifurcate 2.58%1.723 0 2.98%2.5469 2.25%1.2558 0. 920 Ons
No. of flowers 59.15%45. 498 7a 35.55%28.911 8b 62.08%37.863 7a 5.848 8" *
No. of leaves 75.23%45.791 3 72.43%62.114 4 73.78144.4929 0. 029 7ns
+ F “ng" (P> 0.05); % (0. 0l< P< 0.05); % * (P
< 0.01). LSD  Tamhané s s

Note: The data at the table are showed by average valueXstandard division. In F test column “ns" represents not significant difference (P

> 0.05); *

represents significant difference ( P< 0.05);* *

represents extremely significant difference ( P< 0.01). The average value with

the sameletter in one row m eans that they have no significant difference (P> 0.05), marking the LSD or Tamhané s inspection method, and dif

ferent letters mean significantly difference. The same as below.

2

Table 2 The resource allocation of P. kansuensis in artificial grassland with different periods

Artificial grassland age

[tem ( ) 5 10 ? test
Control (before planting) Five years Ten years
T otal biomass/ g 0.73£0. 602 6 0.60%0.5268 0.88%0.579 9 2. 407 4ns
Root biomass/ g 0.05%0. 034 6b 0.06%£0. 048 4b 0.11£0.070 7a 13.564 3*
Overground biomass/ g 0.37%0.322 7b 0.33%0.316 5b 0.54%0.380 9a 4.297 0°
Flowers biomass/ g 0.32%£0.255 2a 0.21%£0.1722b 0.23%£0.144 4b 3.303 8"
Root investm ent/ % 7.46£2.33c 10. 46 4. 25b 12.96£3.66a 26.165 5**
Stem and leaf investment/ % 48.7617. 14¢ 52.29%6. 18b 59.5416.74a 25.355 4% *F
Reproductive investment/ % 43.78%7.79a 37.25%6.29h 27.50%6.20¢ 58.052 7" "
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Fig.1 The organs investment of P.kansuensis

in artificial grassland with different periods
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