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The impacts of Betula platyphylla on Carex pediformis and other
main understory herbages pants within secondary forest of Daxin-

ganling mountatins
WANG Zheng-Wen', WANG De-Li',ZANG Chuan-Lai*, YANG Lian-Shuang® 1. Institute

of Grassland Science, Northeast Normal University,Changchun,130024 China;2. Erguna Rangeland Mgt. Station+ Ergu-
na,022250 China)

Abstract: To inverstigate the impacts of overstory dominant tree species on understory herbaceous plants.a
field experiments was carried out in growing season in 1997. Mountane secondary Betula platyphylla
forests in the territory of Erguna,Hulunbuir League of Inner-Mongolia autonomous region of China were
chosen for the experiment. The region happened to be within the forest-steppe ecotone of Da Xingan Ling
Mountains and within the climatically transitional zone from cold temperate to intermediate temperate belt.
Five study sites were selected on mountain slopes,varying in the following three topographical features :el-
evation above sea level (575m,650m,800m,875m and 950m respectively) ,exposures (eastward ,northeast-
ward , westward ,eastward and eastward respectively)and slopes (40°,36°,34°,11° and 17° respectively). At
each site,three hierarchical rectangular transects of different scales were designed,with the large one 100m
X 20m sized »the medium one 10m X 0. 5m,and the small one 1m X 0. 05m.and each of them was then divid-
ed into 20 contiguous quadrates of respondingly different sizes:5m X 5m,0. 5m X 0. 5m,and 0. 05m )) X 0.
05m. The biomass of B. platyphylla and C. pediformis.the density of C. pediformis at each site were inves-
tigated ,and so were the six soil factors including moisture ,organic matter,available P.available K,pH val-
ue and electric conductivity. Based on the above ,we made a comparison among the five large-scaled tran-
sects for the changes of densities of Carex pediformis,the understory dominant species,with the summed

projection area of overstory tree crowns,which was produced and intended to act as an index of understory

( :LP9507)
:1999-12-13; :2000-05-14
(1969~), , , o °



1302 21

exposure to sunlight. The results showed that the changes of C. pediformis density with the summed pro-
jection area of overstory tree crowns displayed bimodal curves,which was considered to be the consequence
of tradeoff of the plant between its dual requirements for comparatively shady habitat and for photosyn-
thetic light. The summed projection areas of tree crowns at the former peaks were believed to be optimum
for photosynthesis while satisfying the basic requirements for shady habitat,whilist the latter ones were
thought to provide nearly optimum shady habitats for growth but meet the basic demands for light used by
photosynthesis.

The densities of C. pediformis at the three higher sites(800m,875m and 950m above sea level respec-
tively))were as nearly 10 times as those on the other two lowere sites (575m and 650m above sea level re-
spectively ) , which might be explained by decrease of average temperature on account of promoted eleva-
tion. It is implied that there should be a “bottleneck” altitude that occurred within the range from 650m to
800m above sea level,which limited the abundance and distribution of C. pediformis. Compared with the
other four transects,the most shady site (with northeastward exposure)had such effect on the density of C.
pediformis as if the summed projection area of overstory tree crowns had been increased. Slopes influenced
the growth of C. pediformis by influencing soil water contents.

Statistical analysis suggested that at large scale most of the present plant species displayed aggregated
distribution pattern,while at the medium scale.C. pediformis,Fragaria orientalis,and Iris sanguinea dis-
played aggregated pattern on all the three tested transects;however at the samall scale,only C. pediformis
appeared aggregated.

Using Hill’s two-term local variance (TTLV)method,pattern analysis for plant populations and soil
factors at all three scales were conducted for three (with the elevations of 650m,800 and 950m above sea
level)of te five sites. The results were as follows : The shadeness of B. platyphylla.an index put forth to es-
timate to what extent that B. platyphylla shaded understory herbaceous plants, showed similar pattern
scales to the above-ground biomass of C. pediformis,and to soil moisture at large scale ,which further con-
firmed that B. platyphylla imposed effects on the growth of C. pediformis by influencing understory light
and soil moisture. C. pediformis was in accordance with soil organic matter in pattern scales at the medium
scale. I. sanguinea had almost same pattern scales as soil pH value at both large and medium scales,mani-
festing that I. Sanguinea was subject to soil pH value. The plant populations with no common pattern
scales with of the six surveyed soil factors were not definitely independent of them, but none of them
played a leading role in the growth and distribution of the populations. The growth and distribution of
those plant populations were subject to the impacts of many factors,thus probably obscure or cloak the re-
sponses of the populations to any single factor.
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mountains
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Table 2 Non-random test for the distribution of plant populations at large,
middle and small scales on three different elevations(z value)

Scale Species B Transect B C Transect C E Transect E
Betula platyphylla 138.66 ** 565.47* % 139.417* "~
O carex pediformis 1104. 09" * * 126.45% " * 170. 68" * *
Vicia amoena 163.51* ** 8.03"** 2.01
Vicia ramuliflora — — 19.58* **
Fragaria orientalis 594.68* * ¥ 122.01* "~ 29.53*
Pyrola incarnate 16289. 40" * * 1367.64" " * 182.99" * *
Thalictrum baicalense 19.20" ** 11.33* "~ 9.86" "~
Large scale Sanguisorba officinalis 38.49* * ¥ 10.88* * * 0.93
Adenophora gmelinii 41.247 77 11.30" "~ 11.40" "~
(5m X 5m) Iris sanguinea 3135.36" " 50.64" " " 60.52" " "
Convallaria majalis — 56.04" " 354.63*
Rubus arcticus — 11.90* =~ —
Galium boreale — 4.70% %~ —
Bromus inermis — 98.05" " * 413.13* "
Calthapalustris — — S.12%
O Carex pediformis 93.61" "~ 38.96" "~ 50.367 "~
Middle Vicia amoena 4.30" " 0. 05 2.01
Fragaria orientalis 8.86" " " 8.64" " 29.53" "
Convallaria majalis — 0. 83 6. 74" "
scale Rubus arcticus — 0. 81 —
0. 5m X Sanguisorba officinalis 3.63* %" — 1.49
0. 5m) Adenophora gmelinii 2.20" 2.29" 1.28
Iris sanguinea 25.48" " " 8.73* " 5.26" "
O Carex pediformis 6.07"** 5.74* %% 14.63*

Small sccale
(5cm X 5¢em) Fragaria orientalis 0.16 0. 69 0. 81
% % % p<0.001; % % ; p<<0.01; % : p<<0. 05

3 .3
Table 3 Pattern sccales of main plant populations and soil factors for large . middle,small scale on different elevations
(m)

Scale Large Middle Small
Elevation 650m 800m 950m 650m 800m 950m 650m 800m 950m
BPm 10,25 20 15
BPds 25 15,40 15,25
Fo — 20 25 3 —
Va — 30 35 1.2
Plant species Cp 25 40 15 3.5 2 2 0.25,0.450.1,0.35 0.1,0.35
Ag 10 20 — - 1.4
So 30 45 40 4
Is 20 15,35 40 — . 4
SM 25,45 15,40 15 — 2,3,4,5 2,4.5 — 0.4 0.2
OM 30,45 — 45 3.5 2 2 0.2 0.4 0.4
P 40 — 20,45 — 2.5 — — 0. 35
K 30 — 20 — — 3.5,4.5 — 0.45 0.25,0.4
Soil factors 5
EC — — 20 3 — 3.5 0.15 — 0.3
pH 20 35 40 — 3:3.5 4 — — —
* BPm, ; BPds i Fo. Va: iCp. O Ag. i S0 iIs:
s SM ; ;OM ; ;P ;K sEC: spH: pH. BPm:

aboveground biomass of Betula platyphylla; BPFds:Shadeness of Betula platyphylla; Fo: Fragaria orientalis;Va:Vicia
amoena; Cp: Carex pediformis; Ag: Adenophora gmelinii; So: Sanguisorba officinalis; Is: Iris sanguinea; SM: Soil mois-
ture; OM ;Organic matter; P: Available phosphorous ; K; Available potassium; EC: Electric conductivity of soil;pH:pH val-

ue of soil
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