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Abstract

Many factors can affect submerged plants and zooplankton in the eutrophic environment, such as
low light, high ammonia nitrogen, etc,, it is important to study the changes of submerged macro-
phytes, phytoplankton and zooplankton under environmental stress for their stress response me-
chanism. This study was conducted to study the changes of Vallisneria natans, Potamogeton maack-
ianus, phytoplankton and zooplankton under low light conditions and eutrophica, hypereutrophic
nutrient levels in cement enclosures. The results showed that: 1) the biomass of submerged ma-
crophytes was not high in low light, and there was no significant difference between hyper-
eutrophic level and eutrophic level; 2) although Euglena had some advantages, the total biomass
of phytoplankton was low, and the stress of phytoplankton by zooplankton was more obvious in
the eutrophic group; 3) the biomass of zooplankton is high, which may because feed mainly on
bacteria when the phytoplankton is not enough as food source; 4) no rotifer was found in the study,
which may be related to the low biomass of phytoplankton. The filter-feeding cladocera was do-
minant in hyper-eutrophic ponds, while the active feeding copepods were dominant in eutrophic
ponds; 5) under environmental stress conditions, submerged macrophytes, phytoplankton and zoop-
lankton are vulnerable, and the population structure is easy to change and replace.
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1. By

BB I IRE K AE D B VR B R I S A K A A AU AT I s )2 —[1] [2] [3]. & B TR
B TR IR K R o 22 P R 3K e AR AR A= A AR THTORE,  AA AR B K ST o K AR 7 A A B 3 T
A, AR IR A St 1 F 4] [5] [6].

FEHRBA AL B S TR DU B I SCEE R 7 [7] [8] [9]. ASRIUT/KAE AN [ A K B U %o ' et ) 22
SRANIR], BERE FELCAEY), 5 B G REANIE B B2 AT B AR T iy BEAR T 280 lux. BESEFEMK T 580 lux
PICHR KA T M T AR A7, JEAEMRT 602 lux. FHREEE(RT 484 lux. JUREELEML T 793 lux FIJEHE 61
NAETAEAE[10] [11]. H TARSE IR DU R M= A B 2 i e /B A, B LA AT 200 lus f455 5% 7T LTE
R KRR - WA R AR U () — AN R 1.

B 22 HE 50~60 AR K AR P o5 XL A UKD, 5 TR W& i B R R B
AL H[12] [13]0 12 FE S ARBIKAR I & B FAAEDE, 5/ Cao M Fith 52 — 5, HIE E IR

Tk

DOI: 10.12677/ije.2022.113030 270 A


https://doi.org/10.12677/ije.2022.113030
http://creativecommons.org/licenses/by/4.0/

AEEFRABL, AT REIEIT 956 M A R 2 BRI 7 KA 0 A [14]

S9N E B FRUADUMB UK . HX AR i sh W B 7 A5, (B a Btk i
PIAF I S SR BT FURD, B IR N IX e L YR S LA 2 ASAIT FUE i B S e Fl e
FRACKIPRAIAEE, WFFCTUKIY . A B s R, Sl LA G 1) JOKEYIE (o
W+ BEFEEEIK + R FREKED. 2) Eirsi Y L2 LG L. 3) =& R
TRAFAE S IR B AR R e S St FE AN AR DA B B 3R 58 R A KA 0L, XK A5 BB R i ED
e R AR A SRR K AR

2. M55 %

2.1, sEEgIt
ST B AT . NI AN ACR IR SRS NS 22 S Ay v, R AT KRR SR TR AN
HRAKAG P BEAT R AP FIURE IR . SRR AR TE s 2008 2 x 1 x Im 1 12 4K Jeitirh, fnsk 1.

Table 1. Experimental groups
1 koA

TUKKED) JURRA(20 cm) 7K (60 cm)
A. B =] IK AR Ve IR ERAIK
U E IR KP4 C.D i H IR e KLt K
E. F A IKAWER e KSR
G. H & e 1/10 K AEWHIK +9/10 H KK
& EIRKTA I J T HL HHNR KR 1/10 7K BHIK +9/10 [ KKk
K. L LB P e 1/10 KK +9/10 E KK

R 1 PRI SRR L, PR, v E SR E B R B E IR KT ALR
JE 7K SR8 (3 7K AT A SR8 R IR JE KA AEL s = 8 TR /KT 1720 (087K + 9710 1) 1 SR AT 38 i F) I
VeRFIE . PIANEFRACTAEMY T2 R AL ER AT, S3E 12 K.

KU 5 AHG, FrEk TN, HIEE SIS INE ROK,  DAKMER R R I AR R

2.2. IKISTERIULIRRR

IKAA TR AL HE bR A SR ARE — VEAT M . PAR HI Li-Cor UWQ-4131 148 4% A1 Li-1800 % ¥ ic 5¢4% (Li-Co,
Lincoln, NE, 3& [ )il &, 43 Ji i & — U, 78 FR AR /KUK 40 BRI A T 4081 PO4-PNH4-N F1 NO3s-N.
NH,-N i 48 Bk, @I A 66 B E NOs-N (Eatonetal, 1995) [15]. PO,-P &R 4E
Golterman (1969) [16]45IR I =M E . TN TP KH B b 7 B3 T 5E
2.3. FKEY . FRiFERF R

DUKME PR G A6 58— UCRAE, B RFE— R, M SZI6 ISR F) 5 BRI 3 22 BiAE 80°C HLAR 115
PIHE, E

IR TR B RRE— IR . TR RN 1 LR G/KEER & B 2, s 25# -4
Mt yE 10 L iRAKEE, RIEBFIGIEERE 2IF AR, H 5% /R SRIRAE, H T IRush i e

HIE
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VD LA R e AR A 18 K T e 2B D 2 7 V[ L7 R HEAT 8 58 , I FH I A R I A 1 S5 ks
HEATTHE[18].
2.4, HIRABS St

SaeHt, A Microsoftexcel #2/7 (Redmond, WA)THE S FE & (13 E AR AEZ (s.d.), FFH t R gax)
PRl AL B HEAT LR .

3. &R
3.1. JHEE PAR

%2 BoR TAEEEFMUAME E IR UMM EAT, IR RN B EE RAKRRE R T
BEIRKIEM . fEKT 40 em AbYGIE SR BRI B R BRI — A . AR T UK ) 1) 1R H 52 (200
lus) 47 -

Table 2. Light intensity (n = 36)
2 2. KBRSRE (n = 36)

RZ JKF 40 cm
e E IR 147.83 + 27.87 66.30 + 16.35
B E I A 115.57 +22.22 63.29 + 16.75

3.2. KKiFpER{LIEdR

7 3 TN A IR A A K Y it K AL A R 1) I . T 7R A R BRI R ) NH,-N P84
FERANK, A 22 B AT SRR 0 2 NH,-N XA LU AT P& EAIC 0.393, 0.378; XfHfl, T RIAI T 22 50
PATSER AT HRAE TN ~FIE S, AR KR, SEREAME2EA 52 % 0211, 0.426. TP /KP1E
0.24~0.27 /iti, &M E EFRMUARMER] (TP 0.1 mg/L PL ) bTE#E & & 7K.

Table 3. Physical and chemical data (n = 24)
= 3. IKIRIRILEIR(n = 24)

BEEFRKEA BEFRKTA

A. B C. D E. F G. H I J K. L

NH,;-N 1.225 1.21 0.832 0.056 0.168 0.181

NO;-N 0.72 0.706 0.632 0.379 0.404 0.477

PO,-P 0.128 0.11 0.102 0.027 0.025 0.032

NO,-N 0.134 0.103 0.115 0.006 0.01 0.039

TN 2.311 2.10 1.885 0.599 0.694 0.803

TP 0.27 0.271 0.24 0.097 0.087 0.087
BE IR R A 22 B2 LG R ZH NH-N SPIME = 0.112, 0.125; TN “FI{EH, L2 B E

B, RUGRTE B M2 {4, SBEK T 0.87~0.97 24, BT 5 & 3/KFIX [7(0.05~0.1 mg/L).
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Figure 1. Biomass changes of V. natans
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Figure 2. Biomass changes of P. maackianus
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K. LA EE IR M tid, MR RE, K. L AT REAAR, H5 H 23 HE
7H 4 HE K Ay Es st mEEl LAds, THE6 H6HET7H 4 By, KANAEERR
fhfafmE sl LAERE ., Bh LEEERAEMER THBEERY.

4 R BIRTEREE B IR AT T R AN T B S IR R I A A i

Table 4. Biomass of V. natans (n = 24)
Fz 4 BEEYE(N=24)

mean + SD
HEEFRKTFA 4.790 + 2.616
B IRKTA 8.538 + 6.580

15 P B E E IR KA E B IR ACE A R E IR TR HER AR

Table 5. Variance P analysis of V. natans

=5 HEREPSH

D | J
Cc 0.11 0.14 0.10
0.11 0.06
| 0.41

%6 PR E B RAM TN L EN RN T E

Table 6. Biomass of P. maackianus (n = 24)
6. MLEEYE(n=24)

S SR AN e/

mean + SD
BEEFRKPA 0.935 + 0.246
E IR 1.073+0.371

R T PURE E (BEERFMATRAERIOMN L (FE

0.05, ZERR¥E, HEHERAEE.

Table 7. Variance P analysis of P. maackianus
T RLBREP O

FRAME NI T RIR) MK P HZER/NT

F K L
E 0.09 0.33 0.01
0.23 0.78
K 0.15

3.4. FiEMMREMERRBTHER

K 3 RoRFI Y B BN AR, R E R

EIRF T R HR A
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Figure 3. Changes of phytoplankton biomass
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Figure 4. Changes of zooplankton biomass
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Figure 5. Changes of zooplankton and phytoplankton biomass

5. STIEENAFT R 1,
4. g
4.1. K¥EB + EEFEIKENNR

TE & B I KA, AR CAN S E 77 2 B S AR I sz K T P B, S s B R A4 Y
IR BB B TFHT[19]. FEMOEINE TS, JeE/EH G BBERF ATP (EAMRIK, T 6 B s 2 2L R 1 6
AR T RS 2 BRI R &G S T FE I ™ B P47 S BT ) AL T B AN R =ik = IR,
AT S B R B S BRI [20] [21].

BEIAEA T, ARGt — PRI A I~ I B A R ), T R BUE AR, SOD
A S ALY (POD) v 1 2 35 3 5 [19] [22]. X P FPERAH AN 78, JLFRHCHIPAEEE /7. 7RO HR 72
(Potamogeton maackianus) ", T4 B I AT B AL R . IR AR IEREAN SR S IR A IR . 0O
v S 77 A R R A AL AL ), A 3 R S B = el 1) 2 R [23]
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