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Study on Growth Characteristics of Reed and Its Habitat
Soil Factors in Typical Lake-Wetland of Yinchuan

QIAO Bin"?,HE Tonghui"** , WU Chunyan'?, SU Zhitun'**
(1 Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem, Ministry of Education, Ningxia University, Yin-
chuan 750021, China; 2 Breeding Base of State Key Laboratory for Preventing Land Degradation and Ecological Restoration,
Ningxia University, Yinchuan 750021, China)

Abstract: In this study, we selected the reed (Phragmites australis) of typical lake-wetland in Yinchuan to
explore the monthly change characteristics of the growth index of reed, established the prediction model of
the relationship between reed biological characteristics and analyzed the main soil factors affecting the
growth of reed in habitat, which provides a theoretical basis for the ecological restoration of lake-wetland
and the effective management of reed wetland. The main conclusions are as follows: (1) the growth rate of
reed was fast in Yinchuan lake-wetland from May to July (P<C0. 05) and the growth rate slowed down
from August to September(P>>0. 05). The peak value of plant height, coverage and biomass appeared in
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August or September, and the biological indexes in October showed changes in the ups and downs (P>>0.
05). (2) In Yinchuan lake-wetland, the density of reed increased, the community environment changed,
and the living space of individual plant was reduced, which inhibited the lateral growth of stem, and the
density was negatively correlated with stem diameter (P<C0. 01). Leal area per plant increased, leal area
per plant also significantly increased along with the increase of biomass and plant biomass in aboveground
biomass(P<C0.01). (3) The relationship between plant height and aboveground biomass can be expressed
by the power function model or the exponential function model. The positive correlation between the plant
height and the aboveground biomass in the early growth stage showed a positive correlation and then de-
creased with the growth rate. The aboveground biomass of June-August stem diameter increased with the
increase of aboveground biomass, and the stem lateral growth has played a role of physical support. Mor-
phological and biomass indices were best fitted in the peak period(August or September), which were all
power function models, which showed allometric relationship. (4) Soil total nitrogen (TN), soil organic
carbon (SOC), soil available nitrogen (AN), total salt, pH and available potassium (AK) were the char-
acteristic factors affecting the growth of reed, and the effect of TN and SOC was the greatest on the
growth of reed.

Key words: Phragmites australis; growth process; biological characteristics; soil habitat; yinchuan;

lake-wetland
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Table 1 Dynamic characteristics of reed morphological index in Yinchuan lake-wetland from May to October
A LS LH—ﬁ g*ﬂ , **W Eiﬁbi%(ﬂ ?Zaf Ifa*f* jje?z/z\r
Month Leaf length/cm Leaf width/cm Stem diameter/mm  Plant height/cm number per plant plant/cm?
5 — — — 138. 45473, 74d 3.9641.53d —
6 7.21+3.67b 246.39+87. 48¢ 9.28+2.11c 51.43+8.17b
7 44,16413.01a — 7.4743.28a 290.204+107. 15b 11.24+2.96b 964, 87+612.72a
8 45, 07410. 11a 4.1240. 98a 8.77+4.08a 314.02+107. 62a 12.29+5.17ab 1 249.15+859. 63a
9 48.20+12.02a 4.18+1.09a 309.86+105.42a 13.02+5. 20a 1 160. 54+560. 70a
10 46. 94412, 19a 3.98+0. 90a — 312.08+109. 52a 13.60+4, 18a —

T« RPN R 5 BEAU R 22 5 I 35 (P<C0. 05) o A48 LI 2400 5 A SURWIA BT A R AR XA F I E HhRifE2E . Rl — " 3Rn Budle Bk

Note: In the same column, different letters represent significant differences (P<Z0.05). The data of each index are the mean & standard

deviation of all sampling areas of five typical lakes. The same as below.

“—7” indicates that the data is missing
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Table 2 Dynamic characteristics of reed community index in Yinchuan Lake-Wetland from May to October
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/(plant * m J(gem?) plant/g per plant/g per plant/g plant tissue/ %
5 41.36+23.13¢ — 494.77£632.90d — — — 80.55+5.89a
6 50.12+18.01b 98.94+86. 34c 2 077.30%6 001. 24c 17.13+8.59b 3.57 4k 3. 31c 11.59+1.82b 74.80+9.25b
7 64.62+14.83a 173.91+113.85b 3 946.0344 735.54b 24.257+4.03ab 4.704+2.98bc 20.02+2.94a 61.81+8.96cd
8 63.67+£15.96a 176.58+122. 39ab 4 976.59+2 416.08a 26.38+3.27ab 5.85+4.46ab 18.53+2.66ab 62.77+£7.85¢
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10 65.06E17.11a 177.50£113. 49ab 4 243.15+3 623.85ab 26.01=+2.60ab 5.84%+3.65ab 20.16+£2. 14a 52.49+6.49d
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Table 3 Pearson correlation of biological characteristics of reed population in Yinchuan lake-wetland
& A& 48 5 Morphological index
REVE IR bR - " ) g T
. TR o - Eyitl Bk B SR 5 B i T Y
Community index I Dfllk o " m.‘dlt‘}faf Stem Plalnjl Exhibition leaf Leaf area
~cal length wi diameter height number per plant per plant
5 ¥ Coverage 0. 055 —0.027 —0.079 0.382"" 0.434"" 0.489" "
% i Density 0.163 —0.025 —0.550"" 0.174"" 0.119 0.102
# A= #y4 Aboveground biomass 0.115 0.011 —0.017 0.262"" 0.452"" 0.676""
Btk A ¥ Aboveground biomass per plant —0.005 —0.056 0.518 0. 030 0.081 0.051
PARR I 42 9 B Leaf biomass per plant 0.018 0.119 0.316" " 0.095 0.079 0.018
R ZEFF 4 M) B Stem biomass per plant 0.008 —0.055 0.516" 0.055 0.101 0.082
MMy 40 1% ki Water content of plant tissue —0.080 0. 144 0. 026 —0.203 —0.397"" —0.367""
Haoxox FRMICHERF] 0. 01 & FACE GBI
Note: * * indicate correlation is significant at the 0. 01 level (2-tailed)
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Fig.1 Relationship between plant height and aboveground biomass, stem diameter and aboveground biomass of reed

plants in Yinchuan lake-wetland from May to October
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Fig. 2 The best fitting effect of morphological index and community index of reed in Yinchuan lake-wetland
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Table 4 Principal component analysis of soil habitat factors of reed in Yinchuan lake-wetland

F 43> Principal component

Ji 4> 1 Component 1 Ji4> 2 Component 2

4x£k Total salt content
pH
AR A AN
ML AK
AL SOC
4%H TN
FAiF{H Eigenvalue
J7 200 /3 b The percentage of variance/ %
ZUE 4 (57K %) Contribution rate/ %

0.515 0. 737
—0.142 0.717
0. 876 —0. 387
0. 647 —0. 345
0.920 0.339
0. 947 —0.029
3.216 1. 442
53.595 24.033
53.595 77.628

T - 4% S R X 7 A R R A A% 3oy b B BT A

Note: The corresponding data of each soil factor show the main components of the load factor
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