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Abstract

teristics of phytoplankton functional group and water environment were analyzed and evaluated in this experiment, providing guidance for the

(College of Animal Science and Technology, Yangzhou University, Yangzhou, Jian-
In order to explore the water environment of different culture modes of Chinese soft-shelled turtle ( Pelodiscus sinensis) , the charac-

culture production and the treatment of tail water of Pelodiscus sinensis. The water quality indices and phytoplankton community structure of
four breeding patterns i. e. , high-density farming of Pelodiscus sinensis, ecological farming, lotus-pelodiscus farming, water chestnut-pelodis-
cus farming, were detected monthly. The results showed that transparency (SD) of lotus-pelodiscus farming was the highest (P < 0.05), and
the highest values of nitrite nitrogen (NO, -N) , total phosphorus (TP), chemical oxygen demand ( COD,, ) and chlorophyll a (Chl a) were
found in high density farming, while the highest values of ammonia nitrogen (NH,"-N) and total nitrogen (TN) were found in water chestnut-
pelodiscus farming (P < 0.05). RDA analysis showed that the main environmental factors affecting the distribution of phytoplankton functional
groups were Chl a, TP, SD, COD,, and DO. A total of 54 genera of phytoplankton belonging to 9 phyla were detected in four culture modes
of Pelodiscus sinensis, and the abundance of phytoplankton was high density farming> ecological farming> lotus-pelodiscus farming > water
chestnut-pelodiscus farming. Similarly, the Shannon-Wiener diversity index, Margalef abundance index and Pielou evenness index all showed
the same trend among the four breeding patterns. Thus, the lotus-pelodiscus farming and ecological farming were better than the high density
farming and water chestnut-pelodiscus farming. The dominant functional groups of phytoplankton were S1, M and P in high density farming,
Lo, J and Y in ecological farming, Y, J and W1 in lotus-pelodiscus farming, Lo and J in water chestnut-pelodiscus farming. Experimental da-

ta indicate that ecological farming and lotus-pelodiscus farming of aquaculture model were better than high density farming.
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Table 1 Physical and chemical indexes of water quality in different culture modes

SRt A B AR T AER A EA S8 AT A u‘l’?i% a
C;hureIm e DO pH SD NH,*-N NO, -N TN TP CODy, Chl a

i mg/L m mg/L mg/L mg/L mg/L mg/L ne/L
(R BEFRAH 6.37x1.55a 7.70£0.14a 0.1720.07c¢ 0.50+0.06b 0.12+0.08 a 1.44+0.32b 0.88+0.19a 18.19+2.60 a 44.84x17.10 a
High density farming
HEAS Y 5.47¢0.59 a  7.54+0.13a 0.29+0.02b 0.57+0.07b 0.03+0.01 b 0.84+0.18 ¢ 0.12+0.01 b 10.94+1.42 b 11.91+3.22 b
Ecological farming
TEUEEES: Lotus-pel- 5.0720. 39a 7.6020.12a 0.52£0.03a 0.2840.03 ¢  0.04£0.02b 0.51+0.14¢ 0.11x0.00b  9.50+0.91 b 5.93+2.13 b
odiscus farming
B zee 2.80+0.44b 7.49+0.13a 0.33+0.03b 1.19+0.03a 0.02+0.00b 2.61+0.13a 0.65+0.11a 15.63+0.56a 6.67+1.73 b

Water chestnut-
pelodiscus farming

T (AP RN FRERR 22 5 .3 (P< 0.05)

Note ; Different lowercase letters in the same column indicated significant difference ( P<0. 05)
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Table 2 The abundance of phytoplankton in different culture modes in the four culture modes

Frop B 58 A ] BB s A FEHIBE ] Ei d T ZRBEI] JESaN
Culture mode Cyanophyta  Cryptophyta ~ Pyrrophyta Euglenophyta Chrysophyta Haptophyta Xanthophyta Bacillariophyta Chlorophyta Total
ERRE IR 2 535.48+ 48.55+ 0. 00+ 28. 72+ 0. 00+ 0. 00+ 4. 10+ 392. 00+ 245.95+ 3 254.80+
High density farming  154.45 a 20.72 b 0.00 ¢ 3.29a 0.00 ¢ 0.00 ¢ 0.00 b 25.21 a 3.55a 207.22 a
HEAFHE 138. 73+ 34.43+ 0.41+ 15. 65+ .31 0.72+ 17. 65+ 12.71+ 55. 44+ 277.05+
Ecological farming 12.47 b 4.38b 0.14 b 2.31b 0.13b 0.00 b 9.16 a 3.93b 1.26 ¢ 33.78 b
L TR Lotus-pel-  60.43+ 78. 13+ 1.33+ 25.29+ 4.17+ 1.59+ 1. 16+ 17. 58+ 76. 80+ 2606. 47+
odiscus farming 1.41 ¢ 9.57 a 0.32a 2.79 a 0.62 a 0.86 a 0.46 ¢ 0.93 b 1.87 ¢ 18.84 b
TR 139.29+ 1.63+ 0. 00+ 5.63+ 1.72+ 0. 00+ 0. 00+ 12. 62+ 97.95+ 258. 84+
Water chestnut- 6.499 b 0.52 ¢ 0.00 ¢ 0.46 ¢ 0.43 b 0.00 ¢ 0.00 d 0.42 b 1.07 b 9.38b

pelodiscus farming

VE: SN ING TR a5t W% (P< 0.05)

Note ; Different lowercase letters in the same column indicated significant difference ( P<0. 05)
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Note ; Different lowercase letters indicated significant difference at 0. 05 level
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Fig.1 Phytoplankton diversity index of four culture modes
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Table 3 Dominant functional groups and their main representative species in the culture pond

LT RER RN N CHIhHE N N
e EEIUHAAA P hiEr EERUHAAL

ominant function . . Dominant function . .

Major phytoplankton species Major phytoplankton species
group group
Y [&i38:J& Cryptomonas sp. Wi #EEJE Euglena sp.
J W& Scendesmus sp. %5 FL¥E)@ Coelastrum sp. C INAEESE Cyclotella sp.
BEIE#)@ Kirchnecriella sp. .18 Crucigenia sp. D TR Synedra sp.
M LR Microcystis sp. Lo -24381 Merismopedia sp.
P HEB R Aulacoseira sp.
S1 F22 & Planktothrix sp.
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in four aquaculture models

Hlls L H I3 A (DCA) , DCA J3 A 45 2R 7, #6 i il 4 i
(lengths of gradient) g 1. 80,/NT* 3, FRIFFAE P BE Y 43 AT T 12
IELRPERRY , K IR PR TCAR 70T (RDA) o ilt 1 Rl 2 P44
(B394 0. 493 F1 0. 083, ILARFE 1 PR IFAHY) 57. 6% 1) A%
HIT 2 ANPREE R 5 W Rl 22 1] 7 AF DG R 88053 31 R 0. 957 *ll
0. 743 4005 BE B0, BRI Hb S W VR T AR ) 5 BR R 22 R) 1)
KA

RIEI IR F R FE MR R P R BR, 5 R
T-(Chl a, TP SD .COD,,, .DO) 5¥FIHEYIRIFE K P B3
FA3E(P<0.05) , /- Hfi e T 36. 7% .32. 2% 28. 1% .18. 4% .,
11. 8% 1) A8 (£ 4) .

H IR ) DD RERE AR B4 4R 9 RDA HEF &1 (18 3) 7]
AL LT RERE 72 3 41, M P .S1 iy —41, 5 Chl a TP Al
COD,, #YJIEAIDE; Y W1 —41, 5 DO F1 SD % UJIEAHC;
Lo A—41, 5 NH," =N #HIH ¢,
3 ZigGitig

4 FASTE] g rh A s R AR SOK TR I A E Il 22 &/
BT I R B, T B R B, K i bt A
Y B (R SEAE RN 6 (4 GRDRLH R K s i N ORI P 5K A



50 £ 9 41

RIS F AR VA IR B X S AL ) T BB AR AR BOR SRBL IR 99

10 T SR A B AR ) A B B S, U AR A R K A
CO,"™ B DO, i F 5 HE M CO, 5 REREAAI DO £ Bt
i, CO, W FREEUK S pH Tt LTI GER BT 5K
7 T KA AE YDA G IR A IE R, e A KR A B8O IR s
KRB TG AR K AR A 7 1 Ak ) T i
MR A LR I, P, i B2 R4 DO pH i T A28 57
B RS SRR 3 PR AR I ] R A S e T
IR R A RO R B R A G I B AR TR 3
FFRFERL . Chl a (975 515 P2 liF AR A9 A ) B 52 A A
KRR T R ERIERIAT Chl a 5 ik EE TSR
B R E SR RS 3 MRAERE A, TR, RS IRAH
e 1 P 2 e R A e S K A R R R R R IR,
by TN TP i1 5 AR TR R
F4 OFHFEY-REETFXRPEREEFH L
Table 4 The proportion of environmental factors in the relationship

between phytoplankton and environmental factors

At Tr ZEfRRE AHICHE
Variables Variance explained//% Pertinence
H45Z a(Chl a) 36.7 0. 002
S (TP) 32.2 0. 002
B (SD) 28. 1 0. 002
A2 S (CODy, ) 18.4 0. 006
Ef4E.(DO) 11.8 0. 040
TEAHERA (NO, -N) 11.8 0. 052
FA(NH, " -N) 8.2 0. 096
pH 8.2 0.112
TRE(T) 7.4 0.148
BA(TN) 7.3 0. 158
o]
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= P
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Y. BB JE Cryptomonas sp. ,J. WHEJE Scendesmus sp. (%5 2 3@
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nia sp. ,M. 15 @EE @ Microcystis sp. ,P. FL#EH: Aulacoseira sp. ,
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Fig. 3 RDA sequence diagram of phytoplankton functional

groups and environmental factors
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Table 19 Difference analysis of active component content of Dendrobium nobile in different cultivation points

T & ZM Polysaccharide A5 f¢#H% Dendrobine

Germplasm SEY4{E Mean//% P {H P value CV//% SEY4{H Mean//% P {fi P value CV//%
Gl 16.76 0. 000 33.18 0.93 0. 026 13. 00
G2 13.91 0. 003 24.77 1.00 0.011 16.01
G3 14.35 0. 000 45.19 1.13 0. 000 17.64
G4 12.83 0.002 17.07 0.90 0. 000 8.33
G5 18.32 0. 000 35.20 0.79 0. 000 10. 82
G6 11.22 0. 000 9.62 0.51 0. 000 12. 88
G7 10. 84 0. 000 10.79 0.94 0. 007 7.71
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