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Abstract; Restoration of submerged macrophytes is a key step in the reconstruction of eutrophic lake ecosystem. The growth of sub-
merged macrophytes is influenced by many factors. The effects of silicate mineral maifanite supplement on the physiological and ec-
ological process of Vallisneria spiralis was investigated in this study, for providing a technical reference for the further application in
aquatic ecological restoration. The results showed that maifanite could significantly promote the growth of V. spiralis. The biomass,
height, leaf numbers, root length of V. spiralis in the maifanite-supplemented group were better than those of the control. Moreover,
the modified maifanite group performed better than the raw maifanite group. The photosynthetic pigment, root activity and peroxi-
dase (POD) activity of V. spiralis in 1 ¢cm maifanite-treated group were better than those of the control to some extent during the
vigorous period of plant growth, and the content of malondialdehyde ( MDA) is lower than the control group. It was found that mai-
fanite contained abundant constant and trace elements, which are required for the growth of V. spiralis. It is concluded that maifan-

ite is beneficial to the growth of V. spiralis and can be further applied to ecological restoration of eutrophic lakes.
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Fig.1 Effect of maifanite on growth index of Vallisneria spiralis

(a; height,b: number of leaves,c; biomass,d: root length)
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Fig.2 Effect of maifanite on chlorophyll content of Vallisneria spiralis

222 FREXMNFEAEREGSENY W EABURAEYRSAIIRE P iR EEAIEAY R —, tE
YA b B A KA T RS2 B0 AT AL AN AT R 2 A — R IR R (T A
F) S ad i F 3R 1R 98 A S TR IR

WL AT PR AR S i SR U RS B 18] 3a A A e R R A e AR 2 )
PRI, S 1S AN IR R AR A, A 2R A R B A AR R 1, el S AT R A A R TR R
B 310 H Ayid, ShFEERIE b 6 IR EE K A BE R AT B I I, PR ke ml i P 2 1 AT T B v, G
M1 AT MM e Bn] P 1 3 B 2w T B2, EL MM 2 1 5 8 1 535 i S 28 o T 0 IR A MO
FI'S em 7 em BYLEFEZE (P<0.05) , BEH] MM 2 %05 A KRB S AL A HIRBTRE 1 fiesik. AP AT — 8 2 R



B RE . EEBR B M A AR G 3T I K AL M 3 3 (Vallisneria spiralis) % % #4238 5 0 1003

AT AR e A

223 RMABXMEET _BAEMTAMEFG P E N R (MDA) 2R AR EEN Y2 —,
R A I A5 03, DR LM 30 S 00 S A ) S A ) 5 BT L W A ) B TR 2 R LA B AL )
(e = i A AL Al (POD) AP A 5 A b =2 1 — R BT RUIL G, SR A s a7 o
P I T EE Y I, BT P A A st 4 el R DTRT AT LAV R R A T 22 B 1 . A R R R e
A4 MDA 5 5 POD BE IF 30 B35 1922 5 (1€ 3b, ¢ ) . AR N MDA g fEAEY) 20 9 H 15 |
Z 11 H 15 H_ETh, R WY 40 B B S AR, 34T 5 i A i A (A (18] 3b) . M F v, 76 9 |
1T AR 1 em F13 em 241 MDA &4 B3R T X 4] MO(P<0.05) , 9% 10 H &AL BE4] MDA ity
75T MO 21,5 1 em F1 3 em 21 POD J§F 3% i T MO(P<0.05) (8] 3c) , g n] DUEWT, 15 HAR LA LE,
AT 1 em 13 em AT LA S RO DUME , ELOCPELL DL T Ity 41

224 ZWAAEERRE N OB MRS LU MR R AR KA 3d W LA, E A4l
WRARTG DR R T IR fESCUeRTI 6 A 1S HZET A 1S HIN, MS 21w ol 235 O 235w T HAh 4L,
ORI TERNFN T L 0F, M5 2R AR 16 I8l 25w T A2 (P<0.05) |, 1 A 25 21 22 [ 9 e A7 S 25 2
St BT PRI A AR, MM 27 8 J1 15 H 2 9 1 15 HIBIE] AR ARG g 35 5 T X0 B4 MO L) K il
WJEEEH S em F1 7 cm BAEFIZE (P<0.05) | [AIIF 00T MI ZH. 7ES256 /5 WAL 1) w8 W0, & 2 AR R 0 0 2 A ] 4
TFE L em 3 em LT S em 7 em 4 HEFIFARE. 45 G AW R I RAFEAR, WS 2 00 & R B
A AP SERR ) . 55 S AT PR P DA H, ML 2 B ) S ) g AR

160 (@ 35¢ (b)
= MMI = M3 = MMI = M3
= 140 = MM3 = M5 = 30l = MM3 = M5
& = MMS = M7 = = MMS = M7
=120 m MM7 = MO g m MM7 = MO
P £ 25 = Ml
&g 100 ik
= Q1
“Lé 80 b
i s
60
= EIN
= 40 =
o i
H 20 #
0
DR R R R R R DR R R R R R
ENIESAIRNAIRN RN RN RN NSNS RN
A AT S @ N A AP
7000 © 18 )
= . J MMI =3 M3
E 6000 | C MM &3 M3 Z 16p = MM3 = M5
g8 = MM3 mm M5 <
: 14+ = MMS5 mm M7
2 o = E = MM7 = MO
5 sooof = MM7 = MO 5 = M
3 i <
£ 4000 B
2 I IS
5 3000 3
-9 [\
2000 5
ﬁlﬂ; 1000 H7
0 DR R R R R R R R R R R R
& EE O
A AT @ ) @ N A AT @ g @ N

P 3 200 0 oy L i A S (a) (N S RE(MDA) (b) |
1 SE ALY (POD) T (o) FIAR 235 11 (d) B2
Fig.3 Effect of maifanite on protein content (a) ,MDA content(b)
POD activity(c¢) and root vitality(d) in leaves of Vallisneria spiralis



1004 J. Lake Sci. (#ia#%) ,2020,32(4)

3 itig

3.1 RIRAMRS

TP A R R v i 2SN IR O 2 T8 3Ok & I
[t EERE SR Y B, e S B B AL 2T R, A K
B BESE RCRE TR R A Y O AR A R R KR
FEURR A e B TR E Ok i E
T AR FR WSO i i B A . AT 5 1T BA RS 52 56 BT i 22

@ a TR R U S R S SR 1, 20T
= | b T | —— 1RV 22 0005 10 B 0 T LI R A k| T

A RA T A A Mg Zn Ti Mn Fe 250K A9 4 K BT
AT X T 1 L LR I R A AE.
A F6 13 T DA H S e A b B 42 0 5 i SHO, -1k )
A1, MgO Al P,0, 7 it B AR (P<0.05) . ot X ST
Pl 4 Z2BATIR A (o) IIEPEALARATCD)  (XRD) 437, T LA Hh 22 A 00T B 52 7 B A 2
e XD ot o e (o) TOFIEETE. XED SR 4) 401, S0 SCHEALAUIS T
& Pl eTis of T MAVAREE LA ML, Bt R R (R R O AR L. i A B
and modified maifanite (b)
i AL TE ) 1 4 i BP9, 6 ) e b B 1 2152
TG R 5238 | 4 TR A E 4 VR AT IO B % — 7 T, g A s — 386 02 2 s 350 33 T
b T b B 2 TR 1 B SR R T AR AL T 5 e 4 R T AS R IR, AT T SEM 4347
P S, AT LA M IR A I A e T S A BT e A RS S 0 B 2 WG R E AR o L.
175 T AT L L B 22 00 10 O 26 T A R L 7530 T O 2007 L 2 I R T U R BT AR L 9 2 7L %
1. IO AR A U T BT 2 O (R B T A2 A G SN R o LA T 2 A i
LR BRI T O BT LR A U IR B B R 1 DRI AR P 2 A R 7 R
T AR FCAR LA R A B2 5 B M LA 63 1 25 3L

1 22 A AR 22 A ) E AR =203 (% )

Tab.1 The main chemical compositions of raw maifanite and modified maifanite

[ Si0, AL O, Na, O Ca0 Fe, 0, MgO K,0 TiO, P,05 MnO,
FEWMARA  61.38 16.26 5.16 5.08 3.18 1.82 1.74 0.36 0.22 0.032
wtEER A 62.44 15.91 5.31 4.41 2.88 1.54 1.80 0.39 0.17 0.039

&5 ZA A (a) B2 A (b) SEM [5]

Fig.5 SEM patterns of raw maifanite (a) and modified maifanite (b)
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