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. (10°kg/ km?): <0.25(+ ) <0.50(+ + ) > 0.50
(+ ++); (10°kg/ km*) : <2. 0
. (+) S6.0(++) >6.0(+ + +);
(2 (ships/km*/d): <0.3(+) <0.7(+ +) > 0.7
: (%): <35 (+ ++); (ships/km*/d): <O.1(+ )
(+) S5(+ +) > 55(++ +); O.3(+ +) >0.3(+ + +)

Tab. 1 Mamn mtural conditions of the five largest lakes m Hubei Province

Futou Honghu Liangzi Changhu Xiliang
' ‘ N2g 55 —30° 07 N2y 49 N3G04 —20 N3¢ 2 —30 N2g' 51 —36 of
Geographical coordinate E114°04 —20 En31f E11427 —3§ E112 17 —30 E11400 —10
Area( km?) 114.7 44. 4 304.3 19. 1 7.1
Average air temperature( C) 16.2 16. 2 17.0 16.3 16. 8
Highest air tenperature( C) 40.3 2.6 40.7 40.0 9.7
Lowest air temperature( C) - 124 - 13.2 - 12.9 - 14.0 - 12.0
Annual precipitation( mm/ a) 1680 1315 1240 1000 1400
Days withont frost( d/ a) 266 26 270 255 254
2 (1998 —2001)

Tab.2 Comparson of human disturbance intensity among the five largest lakes in Hubei Province

Futou Honghu Liangzi Changhu Xiliang
Enclosing intensity + + 4+ + + + 4+ + + +
Herbivorous fish stocking( 10°%kg/km?®) + + + + + + + + + + +
(10%g/kn?) Unherbwvorous fish stocking 4t P . . .
Aquatic plant harvest intensity + + 4+ + + + + + o+
Harrowing clams intersity + + + + + + + +

Total intensity of human digurbance

Note: The aquatic vegetation in Lake Futou degraded sharply. With very low biomass

s ’

of aquatic vegetation, the lake had little aquatic grass to be harvested.
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Tab. 3 Number of species and associations of aquatic plants that dsappeared from the five largest lakes in Hubei Province of China during the last 50 years

Futou Honghu Liangzi Changhu Xiliang
20 50 Number of species 0 0 0 0 0
Up tothe ealy 1950s Number of associa 0 0 0 0 0
tions
20 80 Number of species 0 0 0 0 0
Up tothe early 1980s Number of associa 0 0 0 0 0
tons
Number of species
2001 9 8 5 3 1
Number of associa
Up to 2001s 7 8 4 2 1
tions
2.2 7842 1 ( 3),
2.2.1 1999 10 ,
5 20 &0
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4 (1999)

Tab. 4 The present state of community diversity of aquatic plants in the five largest lakes of Hubei Province

Futou Honghu Liangzi Changhu Xiliang
Number of associations 5 5 12 12 13
Vegetation coverage( % ) 16. 30 16. 43 32.56 45.16 62. 04
29.0 764.2 808. 6 1039. 1 1719. 8
Mean biomass in the whole lake ( g/m?)
222 N 7
2001 , 5 ,
4 , Simpson
Shannorr Wiener , R ,
: : (
5)
2 2
5 (Mean=S. E. ) (2001)

Tabh. 5 Comparison of dersity indices of aquatic plant associations in the fve larges lakes of Hubei Province

Futou Honghu Liangzi Changhu Xiliang
D H D H D H D H D H
0.6615% 1.8474% 0.6630% 1.8831F 0.6878F 20193% 0.7345% 2.2542+ 0.7397+ 2. L0+
0.1060 0.3%9 0.07% 0.3732 0.0728 0.2330 0.0783 0.3676  0.058  0.2632
0.6183% 1.7668E 0.6258%t 1.7009% 0.7284F 2 1925% 0.7727% 2.3970% 0.7746EF 2.5004 %

Zizania latf olia Ass

+ Trapa incisa +
Trapa bispinosa Ass 01668 0.5609 0.1253 0.575 0.0510 0.2715 0.0458 0.220 0.0647  0.2918
Val lisneria 0.3308% 0.9854% 0.3682%f 1.036* 0.5035F 14515F 0.5%88F 1.5805% 0.7+ 1.6810%
denseserrulataAss 0.1190 0.2924 0.0067 0.2651 0.0771 0.2382 0.0710 0.2678  0.1400  0.3807
0.3779% 0.9817t 0.3775F 0.980B3E 0.3801F 0.9869%F 0.3826% 0.921%F 0.3853E 0.981*=
Potamogdon aispus Ass 0.114  0.3554 0.1578  0.368 0.1177 0331 0.1112 0.2491 0.1313  0.276
(Note) : D: Simpson (Simpson Index) H: Shannorr Wiener ( Shamorr Wiener Index)
2.2.3 : ( ), 50
9,7, 11,12]
( 80 () [
6) ; 50 (G ;
, 20 80 2001
6 (%)

Tab. 6 A quatic vegedibn coverage in the five largest lakes of Hubei Province in China at difeent higtoric periods

Futou Honghu Liangzi Changhu Xiliang
20 50 The eady 1950s 100 100 100 100 100
20 80 The ealy 1980s 100 100 100 100 100

199 The year 1999 16. 30 16. 43 32.56 45.16 62. 04
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Fig. 1 Aquatic vegetation area and its percentage in the initil hke area of the five largest lakes in
Hubei Province of China during different periods
A: Aquatic vegd ation area(km ?); B:
Percentage i the mitial lake area( % )
1. 5 2. ;3 s 4. ;5.
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80
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Fig. 2 Changes in the biomass of aquatic vegetation in Lake Honghu
A: Total biomass of the lake( , 10%g) ( 3, 2) ’
B: Mean biomass of the vegetation in the
lake( , g/m?)
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A COMPARATIVE STUDY ON AQUATIC PLANT DIVERSITY IN FIVE
LARGEST LAKES OF HUBEI PROVINCE IN CHINA

PENG Ying Hui', JIAN Yong Xing?, WANG JiarrBo? and NI Le Y1
(L CGollege o Life Saences and Biologicdl Techrique, Ceniral Sowh Foresiry University, Changsha 410004
2 College  Life Saences, Wuhan Unwersity , Wuhan 430072
3. Institwe of Hydrobiology, The Chinese Academy ¢ Sinicx, Wuhan 430072)

Abstract: In order to provide references for the monitoring and conservaion of aquatic plant diversity in Lake Futou, Honghu,
Liangzi, Changhu and Xiliang of Hubei Province in China, the species and community diversity and their long-tem changes in the
last fifty years were studied using field invest gation( from 1999 to 2001) , geographical information system technique (GIS) and
global position system technique ( GPS) . The relationship between diversity loss and human disturbance intensity was also ana
lyzed in the paper. Besides, the authors discussed the mechanisms leading to the diversity loss. The main results are summarized as
follows: (1) It was found that in the year 2001, there were 61, 94, 87,92 and 77 aquatic plant species in Lake Futou, Honghu,
Liangzi, Changhu and Xiliang , respectively. Among the five lakes, Lake Futou and Honghu( experiencing the highest disturbance
intensity) showed the lowest species to area ratio( 0. 53 species/ km? and 0. 27 species/ km?, respedtively) . The highest value,
1. 07species/ km?, was found in Lake Xiliang( with the lowest disturbance intensity). (2) At present, there were 5, 5,12, 12 and 13
aquatic plant associations in Lake Futou, Honghu, Liangzi, Changhu and Xiliang, respedively. The vegetation in the five lakes,
with respedive coverage of 16. 30% ,16.43% ,32.56% ,45. 16% and 62. 4% , showed the mean biomass in the whole lake of
299. 0g/m?, 764. 2¢/ m?, 808. 6g/ m?, 1039. 1g/ m* and 1719. 8¢/ m*( fresh weight) , respectively. ( 3) It was found that in the last
fifty years, 9, 8,5, 3 and 1 aquatic plant species, and 7, 8, 4, 2 and 1 associations had disappeared from these lakes, resped ively.
(4) The results indicated that aquaculture in enclosures( from the late 1980s to the present ) decreased aquatic plant diversity in
the five lakes much more than inning of the lakes( from the early 1950s to the early 1980s) . And the richness of aquatic plant di-
versity in the five lakes was negatively related with human disturbance intensity experienced by the lakes. Whereas the relatiorr

ship between diversity loss and the disturbance intensity was just the opposite.

Key words: Aquatic plant; Species diversity; Community diversity; Long term changes; Human disturbance; Breeding aquatics in

enclosure; Lake inning



