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Abstract

To explore ecological algae removal methods under hydroponic conditions, compared with Hoag-
land nutrient solution, using lettuce, the influence of yeast extracellular substances, aging extracts
of Ginkgo leaves, water hyacinth root exudates, Bacillus subtilis extracellular substances on algae
growth inhibition and lettuce growth in hydroponic lettuce container was studied. Five days later,
the results showed that the pH and EC value of the nutrient solution were close to the normal
range by adding 1 ml Ginkgo Biloba Leaves Extract Tablets, and 1 ml extracellular substance of
Bacillus subtilis made them deviate most from the normal range. The growth of lettuce was the
best in the nutrient solution by adding 1, 2, 4 ml old Ginkgo Biloba Leaves Extract Tablets extract
or not adding foreign substances. The growth of lettuce was the worst in the 2 ml extracellular
substance of Bacillus subtilis. The inhibitory effects of algae are shown as follows: water hyacinth
root exudates > extracellular substance from Bacillus subtilis > yeast extracellular substances >
aging extracts of Ginkgo leaf > control group. On the whole, the growth of the plant was in good
condition, and the growth of algae was inhibited by the addition of 1 ml Ginkgo Biloba Leaves Ex-
tract Tablets.
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ARBKIZBFR A TAESHEGE, UERZEFFBOANR, ALV TERERMIE, ZZRA
MR, KEARRSWY, WhEEF AT B S 5 7K 3 A SR 2% P BRI AR R A AR SR AR K
KW, SKENE, SREY: AEFRPIAZEZREH FRIBL ml, E5REKpHMECHEREL
ERERE, MEFRFFERSIMR mUeE EREERT; EEFBRTMAZZRET RN, 2,
4 mIBRENIASRYIF, ERERKEBY, WHEFRTERIIMIR2 mAESREKEE: XTEERKMHEIK
RRIA: KHFRRS WY > MEFRRERSIME > BERERIMR > EZREH FRIE >
SHRA. LZERE, MAFEZREH IR ml, EREKBRARE, BREKZI—EMH.
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1. 5|8

IKEEBRSE T AR 1) — M, SRR S FRBCRIEAT I — OB R SR B R . KBS B A L ]
NPT PSR, T ELIE ] AR B AR SRR R[], nT T RO S 2 e 2 S e, xR
B B A AR R, WE R, FhORFE SR A[2]. B IRRECHRE KIS B IE W AE KA L EOR,
I 102 T L R B I B A AN SG B (3]0 B FRIRAE /KBS SR LS TR R, oA B IE T R AT
S BEISHH AN 5 e R R S Wi L B 7 AR 2R 2 1T ) 9 28t R AR R A R i T — 58 A
fil. HATH Y% A MBREAFAEEG T, &S, AETaEEFERRFEZ -, FFR—MHT
8 SR R R 1 AR AR A A M R AR = 5 L

UG FELE DL AT E T 1) HAE RS RERW, A8 REM )RR A KA
HIRLR[4]. 2) C3 @AM EERR R AN HIME—RE, C3 BEHREZNEEZ rubisco B, rubisco
Bl 2 A TR A HAL[5). BEERYINEEE, rubisco BEHLSWAEYIFTREMR, [ rubisco M T
IR v Ve EURN B K AR o 7 T SO rubisco RS, HETE MRS TE 2R 5 B AR rubisco [6]. 3) ZKEIFT X4
HHRSE . AR, ZKH 0 e A BRI AR K 7). 4) AERZEIAT I ) 2 AAE T B
SR —FhAESC Ay PRGN B o 7R FE T THI AR WLARIE[8]. AL EM B & A B RER E4T 5000, B
BER R B REAE N —Fh B BRI i T2, AT DLt 38 2 A A i R4 B R A0 o 8 258
MK RTKHEHF, WK PR R WPRIAT RIS . 55 /M8 20 AR SRR B 40 W TR &R,
TR AR o SRE0KE 22 N BA E3 LR AN 8] (9 77 ¥ R AS IR 22 R 5 ikt 5 1 45 77 ¥R RS
AL T 7%

2. MMERHE
2.1. SCHrAAR
HESERN (U TN KA, LSRR R A B A ), B RER (2SR R 3
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ANl FEEERHES: GB/T 20886), AiFLZFAIAFRE(S M : RIAKS=, & ARGEE 200 12/58, Fikg:
500 g/4%), K#iFT, WREEEMT .

2.2. FERFESNF

2.2.1. X

FERELREFRTE, FERE, 0.1 mol'l ' BEREZEM, 0.5 mol'l' NAOH &, Wile —& %80, Wileik, &A
R, BRERES, BERRE, 80%NRR, BRIRES, FUElh, ZWRZBR(HTal), (RK RIS ¥ AR, 1 mol-ml™
TTC, 1/15 mol'l"' BEEEZEM, 1 moll ' Filik.

2.2.2. L&
mE K, R, B RRERE A L), AT, BEA0 ml, 25 m, 50 ml), I3}, B
B, EVEUEAR(TE 7 cm), pHit, HLFRWEA, A, BEE( ml, 10 ml), #2250 ml).

2.3. SEWGE

2.3.1. MRER

1) SRR

SEE AR IR HEA RS B RISEI0 = OUA A&, RAHETZ (250 ml, 39 MKEFFRMTE, BT
FERI BRI P IS B KA B =202 —(80 m)IER LE IR, AR5 RN A KAB KRB0 [H]
AR H, JF BE AR O AR R A TS, R B b TRANEER) . IS & &K 2R R e
TR IIKAL, TEAURL 15°C~25°C, 8 XRER 2 fF T HEATH5 7R [9] [10]. BRREF R IEAT — IR 10 2380118
SRR, DLARUFAR FR IR 5 A=

2) BEBETR 45T 3R EL

P RE B B, 456 BOE O B RE B B T iR S0 = I 26 1F, SR BERERE 200778, BARWR:
£ 250 ml FEAR 30N 100 ml ZSTRK AT 4 g FERE, AR, ARG ERHERBREH, FRERs
WO 1 g BERER, TEHETZ UM O 28 ARIE = W50 T TR IR . 8595 S h, XS 3RuGHATId U8
ARER[11]o HUE 50 ml AT KA ACEE, B8 9 4y, Hh =4840 1 ml; b =080 2 ml; &5
= 4 ml. HARIERAESH .

3) FEZARA M PREURR

BUIEAE B2 ARA I 2 g HEATHIREE, FH 0.1 mol/l FBEBRZ2 M BSR4 (LA LT BERIF S 1 50 S N L)
WHEE 58 1 Z JE it AT R (F 0.1 mol-l™ B R G2 M IA% 212 G2 vl = 1:1 AT R e P AR (h 3 7 em)id 8
[12][13] [14] CA 7 kBe bkl 28, DA FDIR T 2 RER). HIERHETRA G4, 289 H, 5k
3 Iml. 34 2ml. 34 4ml. HAPERBEESM.

4) JKEH PR FR S WA SR

BUKEFET, 2 SR B2, SR RATIEY, WPPERRILH A . SR EXHR R THT S,
UE[15]. WEMWAN N9, N3 H I ml. 34H2ml. 340 4ml. HATERAER.

5) il B ZE AT 1R A 5 SRR

FhECZE AP R 1R 9%, FERRFRIURENE 7.5 g BERR A 1.2 g BRIREZ 0.6 gv HEK 2.5 g BRIRES
0.5g. FEREE 12, SRJEAE 250 ml KPS 20 VA, 8 pH N 7.0, FEmE K. 0K IRI 250
ml HETEI, N | g Al B ZE FRAT B B B B T 37 C RIS SR AT 55 97 5597 S h, RS IR AT I AL R 16].
HUETR 50 ml BEAT KB ACEE, U8 9 4, Hh =m0 1 ml; Hih =840 2 ml; &5 =050 4
ml. HARIEHEIES.
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2.3.2. SCIGALIE

F S B HE 5 AT REEAT SE36 o BN AN R SRR AR A RS IR 23 9 O 9 A AT 9 ), 20
343, B =M. FEKEE ZHIRIATFEE KBS S), X 3 AT =D A FR AR . 55— B I AL 2
W1 ml, S AR AR B 2 ml, S = BRI AR B 4 ml. S BE 3 B L E IR
FAERIRA . FE 95— RIS, LB AT P S A AR DA A SR AE KA 0L

2.3.3. IEME
1) %W pH. EC &
T pHY EC KA pH 1R LS 56300 5 A T I e (S50 J5 26 5 R
2) AR KR, AR K BN
AR KR ARG K E A BRI T I 2GR NI I E—k, 38 S RIEHIE—R, ZHEA
EES )
3) ARG E. ARG HNE
SRR S K, JEHUINREM A 0.5 g, SRR VEI AT ISR R A R e
LI JE A 5 K, BRI AEIX 0~1 cm V1B 0.2~1.0 g, KA TTC #:M5E[17]
4) TR oy LLl e
HHFFERRIUE S 1.0 g (FW), AR H, A 110°CRAA 287 10 min, 850 AE 1R A
BEE] 70°C~80°C A, MiEtEE . HUHREMAAES A, BRSSP AN SR, KTEDW)
THEH 40 = DW/FW x 100%
5) EEFAKANE B E
TEFGFRINES 5 RIFAT LI B R &, SR AT /00, e AR ER .
2.34. Gt A&
SEEGHAE R SPSS il AT 2 LA, Kl DO + AR EROR.
3. ZBRE S
3.1. FEISEEALIBERAR pH M EC S04

S FROR R AL ER AT pH VS FELA 7.54~8.67, EC TN 0.58~0.96 mS-em ™', ¥EWLZE 1. IRIEHISC TR,
IKEE ARG tE pH TEEN 6.0~7.0, ek EC YEFIN 0.83~4.2 mS-em ™' [18]. HI#E | ¥R A5, &AL
pH ML T A A B a2 WA A 1 ml, ZEEEM 2 ml; FiE MR 1 ml
AL 1 ml LB BEC HERL B AETUE . 208 KE, MEFRBIEM, FEEAH A 1 ml L
FA o IR 250 1D T DR AT AR 3 3 P v v i M SRR B 1 K AR B 6T RS R ) rubisco B AR B AR AT
F, T 2] 7R AR K, SO pH M EC S IEHVEE . 1 ml BOZCRIFT 2 ml A1 4 ml (1)
J5E DRI T A R e v P v i A SRR B KA B 2 o A S AR R P A IR FE IR Fi b 2 B

3.2. FEIALERE) A 4 KIg#REE B

A2 TR, BERFR IO 2 ml, FEZAA A SR 1, 2, 4 ml SO RSO SRR,
M5 AT REXS VR AR SR, SBUESRMAE K ZB—E M, B RIAL .

3.3. FEALIE A SEAE IBIRFREL B
M3 TSN, FEREE 4 ml, BEERAEMHHA 1, 2, 4ml, KEARES WY 1 ml, 2 ml, WHELEHRIFF
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BIBAMIIR 1 ml A IV AT RO . — RORTE, JEASIRARAEH), AEFLIRAR AL, WRUHCR, i
SEBIENE, Hob ke, DU AT S 1 A BT R KR, AR
HAT YR B, IR RS R S5 BB, AR R R R s 256
KA TR, SEERAI A 1, 2, 4 ml A BRALRCRAT

Table 1. Comparison of solution pH and EC among different treatments

= 1. BAIRE)RE pH 0 EC LEER

Tre%tfent pH EC/mS-cm !

£ EE 1 ml 8.51+0.03f 0.78 + 0.06bc

6k 2 ml 8.62 = 0.04f 0.77 +£0.07bc

R 4 ml 8.48 + 0.04ef 0.79 £ 0.05bc

HRA 1 ml 8.07 £ 0.04b 0.87 £ 0.05cd

R 2 ml 8.18 +0.03bc 0.74 +0.02b

R 4 ml 8.28 £ 0.06¢cd 0.79 £ 0.02bc

K#F 1 ml 8.29 + 0.06¢cd 0.75 £ 0.04b
JK# 2 ml 8.35+0.09de 0.77 £ 0.04bc
JK#i 4 ml 8.51+0.05f 0.70 £ 0.01b
2 1 ml 8.51 +£0.05F 0.92 +0.04d

21 2 ml 8.57 +0.09f 0.74+0.11b

21t 4 ml 8.65+0.03f 0.73+0.13b

CK 7.83+0.25a 0.59 +0.02a

i RAANFNGFRERIR 0.05 K P 2R B, n=3; MBEERHUREERE AM BB (R TE LA T S0 ABUKET {3k
IR AR AEBEFARARIRMG G2 AT AL ALBE CK AR TR A

Table 2. Comparison of growth indexes of lettuce among different treatments

T 2. BALIBIE AL KIBHRELER

AbER

Treatment 3K (om) R4 K 5 (cm) T 5 H/%
F#EE 1 ml 2.69 + 0.29bcd 3.21+0.27ab 17.15+0.12a
B4R 2 ml 3.14 £ 0.73abed 2.88 + 0.86ab 17.31+0.29a
EEEE 4 ml 3.46 +0.19ab 222+0.11b 16.86 + 0.34a
A 1 ml 3.46 +0.28ab 2.85+ 1.06ab 16.74 +0.54a
HRAF 2 ml 2.85+0.18abed 2.45+0.17ab 16.82+0.51a
HRA 4 ml 3.71+1.10a 3.12+0.69ab 18.27 +0.68a
K 1 ml 2.84 + 0.14abed 2.15 +0.68b 17.29 + 1.01a
JKEIFS 2 ml 2.63 +0.27bed 2.56+0.67ab 17.47 + 0.46a
IR 4 ml 2.26 +0.24d 3.54+0.58a 17.95+ 1.52a
24 1 ml 3.29 + 0.70abc 2.29 +0.44b 18.12 + 0.54a
4 2 ml 239 +0.28cd 2.46 + 0.80ab 17.72+0.91a
4 4 ml 2.74+0.11bcd 2.58 +0.32ab 18.07 + 1.16a
CK 3.23 + 0.44abc 2.74 £ 0.62ab 17.45+1.07a
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Table 3. Comparison of physiological indexes among different treatments

3. BALIRE) % IRIEFRELER

pise

Treatment /mg.gil RARE jJ/Ug.gil b
5} 1 ml 0.44 £ 0.04e 53.28 +2.66ab
5} 2 ml 0.45 +0.05de 52.63 + 3.80abc
£} 4 ml 0.54 + 0.04abcde 54.66 + 3.49ab
HRA 1 ml 0.59 + 0.02ab 61.20+3.10a
HRAY 2 ml 0.54 £ 0.03abede 56.13 + 1.00ab
R 4 ml 0.55 + 0.05abcd 54.15 £ 4.96ab
JKEF 1 ml 0.55 +0.01abed 56.72 = 1.53ab
KRS 2 ml 0.56 £ 0.13abc 52.18 + 13.00abc
IR 4 ml 0.46 £ 0.04cde 41.60 + 1.45d
2 1 ml 0.63 +0.03a 58.17+ 1.01ab
21 2 ml 0.45 £ 0.04de 44.14 + 6.08cd
21t 4 ml 0.51 £ 0.05bcde 50.00 + 3.14bcd
CK 0.60 £ 0.08ab 57.22 + 3.48ab

3.4. FREISCIEALTE E) 5 AHNHIF S

B 4, PR ST AR P AT 0T L T8 R o i Ak T 75 2 U e 2 S
R, [ 15 ASEIRIFEAIE 5 RIHE, PRHUH A TR SRR LI, MR RE, A A R T
S HR LK 7 PR A K M ROR, BB KB IR R > SRR AR > B
REB AR > SELRAT R > MM, NERIHIRCRRE, BT MEEER R, PR R
BATER . WHIRLLLE I BAR T AL, AR R
4. "I 54%ie

X F I, 32 A FARTOR | ml BRI, MR KM, 324 PR
1, 2, 4ml % CK 5 fE, Gaxt THRmmbl iR E , SEEMA RO 1 ml A S5 5 (R Ab B8
A 1) B0, SRR ST . AT LI E AR R EGR 1 il 0 7K % R 5 e A 1] K 2
Ke(5 KN, ALJF AT LA SR AR R 0 1 T 3 2

Table 4. Comparison of algae growth
4. BELEKIFRELER

I TE(CR)
Time (Day) 1 2 3 4 5 6 7

g geapiobix/Id N N N .

Extracellular substance of yeast x B B 2 M z Bz
SELHRAIE R " " " ) P

Leaf Extract of Aging Ginkgo biloba B s b b 1 z Bz

KPR W) N N N
Root exudates of Eichhornia crassipes % x B B 2 z Bz

Fili B 2 O R LA M 5T
Extracellular substances of Bacillus & b b b b E2 €S
subtilis
B S

L E 2 — % £ Wz €7

Control group

DOI: 10.12677/hjas.2018.812200 1370 b k=


https://doi.org/10.12677/hjas.2018.812200

PUSHE, Bl

Figure 1. Extracellular substance of yeast

1. ERRHEARSMAR

Figure 2. Leaf extract of aging Ginkgo biloba
2. SRAEM FIREUR

Figure 3. Root exudates of Eichhornia crassipes

3. IKEFFERAR A

Figure 4. Extracellular substances of Bacillus subtilis

B 4. HEFRITERINMIR
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Figure 5. Control group
5. xfHR4E

M RER LSNP AR 73 TR, Al B 2 PR 1 A M0 S £ AR S 36 P O 1 S 4 1) RICR b A
W, SRR BRI R A A, R, W I KET S KB RS, AR S
il B 2 0 AT T 10 o) ) o ol B B 0 A KB AU SR AR (B FAE KR R, B TR A KA A Y
SN, SR AR 5 T EAT SRR

MIEZAAT P 2R 1 ml (IG5 RRAE, B B P B T2 M v e i 1 AR 3 1 7 A o 33
F) rubisco W AEFEMRAERT, AT HIHI 2] T BRI AEK, FIR 1 ml @95 XD ER PR, AT
PR KEE S A AR A BB — Fh 73 o S0 I 18] 52 e P Ji DL T R A 55 2 P Py v i 0 P SRR 2 1 7K A kg
I 18] (O HERS & BB oD b e E R RN T8 SRR BE 77, RN B A 25 1Y) rubisco i (1740 7T g
SRR BE AL . AP RBORE, T DA S A AT R SR B i PR B3 K I RCR [19] 6

ELmAB
DY 1Ak K2 A E I iR H (201610626048)

S E 3wk

[11 LR KEEESEIR S SRS EI]. HFMECE, 2012, 10(2): 43.

(2] R MU SRR A PP ST FE[D]: [l 22 AR 3], BT WA MRS, 2011,
3] T/KkR, sk, sk & AERSNH AN FEKEREE, 1997, 4(5): 70-75.

(4] WAKSE. BERRGEN KB A S AN HIFE AT [D): (AR S0). il RIS R, 2010.
[5] ZE&E. IR AERESEIM] =M. 65T B iR, 2012.

[

6] BREE. /NZEM A5 Rubisco I HE FFMAEAH DS I0 BR BRI AL AL R . A BRGE 7 B o0 B AL 7L [D]: [l 224 18
). MR BEARILKE:, 2011,

[71 KA, GAEZRE, S0, & KEAS PREAFHD]. Wik, 2006, 4(4): 460-463.
[8]1 k%, T %, Z=EIE, & AT B X SR I T ROR R FE[]. TP EEREERLE, 2015, 6(3): 23
[9] HEZE. sKIEIEFEM 5 RIEH AR [D]: [ L6830, BN B RURAK S, 2009.
[
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