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DESCRIPTION CN113349041A

A method for artificially cultivating duckweed

—MEEATIMIES

[0001]

Technical Field

ARG
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[n0001]

This invention relates to the field of agriculture, and in particular to a method for artificially

cultivating duckweed.

KBRS RR TS, $55IR0 Rh—MEEATMIET %o

[0003]

Background Technology

BHREA

[n0002]

With the global shortage of feed resources and the continuous rise in the price of bulk feed
ingredients, the feed industry is under tremendous pressure, making the development of new

and inexpensive feed ingredients an urgent matter.

EESIKENFRNEER, KREMRBNETERA, SERTIEREXRNED, FAMEERMN

ARERBTEERE,
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Therefore, actively seeking new protein sources and developing new protein feed resources is

an effective way to alleviate the shortage of protein resources in my country.

FEIRRIHHOERTR, FEANEQARER, RERBHEEZEARFEREER,
Duckweed is a small floating aquatic plant that thrives in still waters rich in trace elements

and organic matter, such as rice paddies, lakes, and ponds.

F¥(duckweed) E—MUNEIRYFKIEY), EETEEMETRUKRENIERRFRKKIE, NTEME.
B HEBF,

Duckweed has a wide distribution range, from temperate to tropical regions. The
reproduction rate of duckweed is almost exponential, and its biomass can double in about 2
to 4 days under optimal growth conditions. Duckweed is highly nutritious, low in fiber, high in
protein, and rich in lutein and lysine. Under suitable conditions, fiber and protein account for
5-15% and 35-45% of its dry weight, respectively, making it a novel high-protein plant source
that can replace corn and soybeans. Because of its small size and floating on the water
surface, duckweed is an excellent feed for poultry and livestock and a fish food, and deserves
extensive research and development. Moreover, duckweed itself can be directly used as green

manure for returning to the field.
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AR ERERT, MeTREIREXENE S, FENEERR | FREEHERK, AREE
KEGTHEVMELD~AXRTH—H, FEFEFNES, REFE SEQ. HEZNMAURSEF
2, BEEFHT, FENEARSHSHEFERS-15%M35-45%, AIBERERARSFENHESE
BEYFR, BTFFERER)N, BEFFKEL, SARNEEREMMNEEER, BERFIAIIH

REFR. MEFEFESMAIERFENZETH,

[n0003]

However, currently, due to the lack of complete planting and management techniques for the
artificial cultivation of duckweed, and because the actual cultivation effect of duckweed still
depends on the farmers' planting techniques, the quality varies, and duckweed cannot

maintain rapid reproduction continuously.

Am, BRiRTFRZAENMENEERABTEENALMME, HEFFHEREERREZINR
FRENMIERAR, mBRBERTT, HEFEFEFSMREFREEE,
Therefore, itis of great significance to find a method for cultivating duckweed that allows it to

grow continuously and rapidly while maintaining high quality.

FEitt, SNAISSEl—MoF R IREE K. BmBFsEEMianE, BEEER X

[0006]
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Summary of the Invention

REAAR

[n0004]

Based on this, the purpose of this invention is to provide an artificial cultivation method for
duckweed, which enables continuous and rapid propagation of duckweed and produces

duckweed of high quality with high chlorophyll content.

BT, SRANENRRE—MFENALMES A, HeESKIEHEREEE, HAMSEY

mbR, HERSES.

[n0005]

The specific technical solution is as follows:

BAEKRARGRNT:

[n0006]

A method for artificially cultivating duckweed includes the following steps:
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—MEEENATIMIES R, BEUTIE:

[n0007]

(1) Selection of duckweed: Select duckweed or purple duckweed, and wash the duckweed

with sodium hypochlorite aqueous solution;

(1)7F5kM: ERFERET, RARKUBRNKBRAFEE;

[n0008]

(2) Duckweed cultivation: Add a mixture containing 20-20-20 liquid fertilizer, sucrose and

acetamiprid to the water pool in the greenhouse, and then rapidly propagate the duckweed.

(2)FHET: mREAMARAHA, FNEE20-20-20R4EB. EENENLESYE, BX

AERITIREY
[n0009]

(3) Preparation before release: Clean the outdoor pond, then dry the water, and then apply

well-rotted fertilizer;
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Q) MEES: NPINEESEITES, AREETHK, BreRERE;

[n0010]

(4) Field management: Place 100-200 kg of duckweed obtained from step (2) per mu into an
outdoor pond, cultivate it at 18°C-31°C for 7-18 days and harvest the duckweed. The density of
the remaining duckweed should be controlled at 25-50% of the water surface. After placing

the duckweed, add fertilizer every 7-18 days.

(4)HREERE: mFISEEEERNFTAT R (Q2) HS2AFF#100~200kg, 18°C~31°CiEsRT~18

RUELFE, RIRFHBEIEHEESKEN25~50%; BBUEEEERT~18KENMAER;

[n0011]

The additional fertilizer is urea and phosphate fertilizer.

PRRIENNAERL BN PR XA BEAE,

[n0012]

In some embodiments, in step (4), duckweed is harvested after being cultured at 18°C to 31°C

for 7-12 days.
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EHEP—ELEGIR, FRRSE(4)F, 18°C~31°CIEFrT-12KRIREF S,

[n0013]

In some embodiments, the additional fertilizer in step (4) is 0.5-2 kg of urea and 0.4-1 kg of

phosphate fertilizer per mu.

EHP—LELREGIR, SE(4)FmREMBR AEEIEMO0.5~2kgRZ=H0.4~1kgh: AL,

[n0014]

In some embodiments, the additional fertilizer in step (3) is 1-1.5 kg of urea and 0.4-0.7 kg of

phosphate fertilizer per mu.

EHEA—ELREGIG, SRE)FHREMERNEEEML~1.5kghREMO0.4~0.7kgBiAE,

[n0015]

In some embodiments, in step (3), the composted fertilizer is human or animal manure.

EHEHP—ESES, PROE)H, MREABAIAEE,
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[n0016]

In some embodiments, in step (3), the amount of decomposed manure used per mu of pond is

100kg to 300kg.

EHP—LELREGIGR, SE(Q)R, SEbEREAIERNEN100kg~300kg.

[n0017]

In some embodiments, when harvesting duckweed, the density of remaining duckweed is

controlled to be 30-45% covering the water surface.

EHEAP—ELMEGIR, FrRIREEERY, RIRFHEEERITEES/KER30~45%.

[n0018]

In some embodiments, step (1), washing duckweed with sodium hypochlorite aqueous
solution includes washing duckweed with sodium hypochlorite aqueous solution with a

concentration of 1wt% to 3wt% for 3 to 5 minutes.

FEHAP—LETHEGIR, AL E(1)F, FMARAXKEKIESREFRTEEE: RAREN1IWt%

~3wt% R R RER NI RS FE3~5min,
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[n0019]

In some embodiments, in step (2), the concentrations of the 20-20-20 liquid fertilizer, sucrose,

and uniconazole in the poolare2 g/Lto5g/L,5g/Lto 10 g/L,and 0.6 g/Lto 1 g/L, respectively.

TEHP—LELREFIR, FRRSE(Q2)H, FmR20-20-20/K M8, EEAEFIEE KRB RE KRS

552g/L~5g/L. 5g/L~10g/LF10.6g/L~1g/L,

[n0020]

In some embodiments, the water exposure includes filling a pond with water to a depth of 1.0

to 1.5 m and then exposing it to the sun for 3 to 5 days.

EHAP—ELMEGIS, FrRifkeiE: EHERENKELO~LIME, ARRFE3~5K,

[n0021]

In some embodiments, step (3) includes cleaning with 0.05wt% to 0.5wt% sodium
hypochlorite, with the amount of 0.05wt% to 0.5wt% sodium hypochlorite per acre of pond

being 0.005L/m<sup>3</sup>to 0.05L/m<sup>3</sup>.
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TEEAP-LELEFIR, SERE)P, FrdEEEE: F0.05wt%~0.5wt% XRERNHIT/AE, BSEM

#EFH0.05Wt%~0.5wt% X RELFHAYE $90.005L/m<sup>3</sup>~0.05L/m<sup>3</sup>,

[n0022]

In some embodiments, in step (3), after injecting 5-10 cm of water into the pond, it is then

cleaned with sodium hypochlorite.

EHP—LELREGIGR, SE(3)FR, EHEFENS~1I0cmAIKE, BRRIBERWHITES.

[n0023]

Compared with the prior art, the present invention has the following beneficial effects:

S5NERAMEL, FAREFUTEmMR:

[n0024]

The inventors of this invention have discovered in practice that in order to achieve high-
quality duckweed while continuously and rapidly propagating, the appropriate combination

of duckweed density, fertilization amount and cultivation conditions is crucial.
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RN AAATELERF LN, EXFFEminFEIREFRRERE, &M FEE. mitEMN
ERFHZENERERXE,

In this invention, by controlling the amount of duckweed released (100-200 kg/mu),

cultivating it at 18°C-31°C for 7-18 days, and using well-rotted manure as base fertilizer and
chemical fertilizer as supplementary fertilizer, a method for artificially cultivating duckweed
with excellent quality that can achieve continuous and rapid reproduction was finally realized

through the overall coordination of all steps and parameters.

AR, @B IR E100~200kg/H, EFFMH18°C~31°CIBFHT-18K, HiZEE
ARENEGICE S B NIENME, BT BNSHREAEST, KK T —MEESSIIFRIRERE

8, FEFFmRMRIEFHATIMIES %,

[0028]

Attached Figure Description

P EI35E B

[n0025]

Figure 1 is a post-harvest morphological diagram of duckweed obtained in an embodiment of

the present invention;
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1 A S BB e RS A

[n0026]

Figure 2 shows the results of chlorophyll content determination of duckweed obtained in

Examples 1-5 of the present invention;

E2 A &AL EG1-5FeF EH R RS 8 NELERE,

[n0027]

Figure 3 shows the morphological diagrams of duckweed after cultivation with different
fertilization amounts in Examples 1, 6, and 7 of the present invention. Figure A corresponds to

Example 7, Figure B corresponds to Example 1, and Figure C corresponds to Example 6.

E3AZAKBAKEAIL. 6. TREERERIEEEFEHRSE, ABXNNSERMGI7, BEIX N SKHES

1, CEIXRSEHERI6;

[n0028]

Figure 4 shows the growth curves of duckweed at different harvest densities in Examples 1, 8,

and 9 of this invention.
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El4NA &AL, 8. IREEREWEREE THERKIL

[0033]

Detailed Implementation

BALiER

[n0029]

The experimental methods described in the following embodiments of the present invention,
unless otherwise specified, are generally performed under conventional conditions or as

recommended by the manufacturer.

NREATYISEREFIPREBEFRFHNTNSE, BERBRENSFG, SURRHIE SERINa%E
o
All commonly used chemical reagents used in the examples are commercially available

products.

SEhEfRFr A EIR S M E BT, HAHE m.
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[n0030]

Unless otherwise defined, all technical and scientific terms used in this invention have the
same meaning as commonly understood by one of ordinary skill in the art to which this

invention pertains.

BRAERBEEX, ARAFEANFAENRANBIZERNES B TR LA ARIMHI AN LB IERR
& X48[E,
The terminology used in this specification is for the purpose of describing particular

embodiments only and is not intended to limit the invention.

&R EABHAERNARERZ A T AR FNLEINERN, FRTREIZ&HE,

[n0031]

The terms “comprising” and “having” , and any variations thereof, are intended to cover

non-exclusive inclusion.

FERPENARIE “G1F M “BR” UKREMNEAER, EBETFESTHTNES,
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For example, a process, method, apparatus, product, or device that includes a series of steps
is not limited to the steps or modules listed, but may optionally include steps not listed, or

may optionally include other steps inherent to such process, method, product, or device.

FINEE T —RIIPBIIIRE. FE BB, FRaIKELERETEILNTEIRIR, MErE

WA BIERBYIHNSE, AT EEN TFXEIIE. 5E FalliREEENEESE,

[n0032]

In this invention, "multiple" refers to two or more.

TEARRBAPREN S0 BHEETIHFEU L.
"And/or" describes the relationship between related objects, indicating that there can be
three relationships. For example, A and/or B can represent three situations: A exists alone, A

and B exist simultaneously, and B exists alone.

M/, ERAXRBEMNRIIKEEKXR, RRAILUGFE=MXZ, 0, AM/5B, FILRR: £IR
Z72A, FEIRFEANIB, SBIRFEBX=MIF.
The character "/" generally indicates that the objects before and after it are in an "or"

relationship.
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FH Y —RERTAIERENRE—M W BIXFR.

[n0033]

This embodiment provides a method for artificially cultivating duckweed, including the

following steps:

AL ANRHE—MEENATIMES %, BEUTIE:

[n0034]

(1) Selection of duckweed: Select duckweed or purple duckweed, and wash the duckweed

with sodium hypochlorite aqueous solution;

(1)7F590sh: EIEHEERT, RARKIERMICERAFZEE;

[n0035]

(2) Duckweed cultivation: Add a mixture containing 20-20-20 liquid fertilizer, sucrose and

acetamiprid to the water pool in the greenhouse, and then rapidly propagate the duckweed.
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(2)7FHET . mREAMARAHA, FNEE20-20-20R4AB. EENENLESYE, BX

ATERITIREY
[n0036]

(3) Preparation before release: Clean the outdoor pond, then dry the water, and then apply

well-rotted fertilizer;

Q)EMEES: WRINEERITES, AREETHK, BreRERE;

[n0037]

(4) Field management: Place 100-200 kg of duckweed obtained from step (2) per mu into an
outdoor pond, cultivate it at 18°C-31°C for 7-18 days and harvest the duckweed. The density of
the remaining duckweed should be controlled at 25-50% of the water surface. After placing

the duckweed, add fertilizer every 7-18 days.

(4)HREERE: mFISEEEERNFTAS R (Q2)T HSEIAF$100~200kg, 18°C~31°CHEFRT~18

RREFTE, RRFERERGEBRKEN25~50%; BHCEEEERT~18KIEMALK;

[n0038]

The additional fertilizer is urea and phosphate fertilizer.
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PRRIENNAERL AIE AN PR = AN BEAE,

[n0039]

The inventors of this invention have discovered in practice that, in order to maintain high
quality while continuously and rapidly reproducing duckweed, the appropriate combination

of duckweed density, fertilization amount and cultivation conditions is crucial.

RREBNABRAELERS AN, BXLWFHRGSmANERFFLERREE, SENFEIEE. At
EMBEFRFHZENESEXE,

In this invention, by controlling the amount of duckweed released (100-200 kg/mu),

cultivating it at 18°C-31°C for 7-18 days, and selecting well-rotted manure as the base fertilizer
and urea and phosphate fertilizer as the top-dressing fertilizer, all steps and parameters are
coordinated as a whole to finally achieve an artificial cultivation method for duckweed that

can achieve continuous and rapid reproduction and has excellent quality.

AREAS, B IEHERBE IR NE100~200kg/E, EFFMH18°C~31°CIEFFT-18K, HiEERE
AIEATEAMAE, REMBEATEMRE, FrESRNSHREGRES, RALMT —MEeLIFFER

WETE, FEFFEmBRNRIEEALMEY %o
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[n0040]

Preferably, in step (2), duckweed is harvested after being cultured at 18°C~31°C for 7-12 days.

iy, PRSI (2)H, 18°C~31°CiEFT-12RINENFHE,
The method of this invention allows for the rapid propagation of duckweed, yielding high-

quality duckweed in just 7-12 days.

RERRAFZERFERER, 15557-12KENAIIR1S MM RIFRYE S,
Under otherwise unchanged conditions, temperatures below 18°C or above 31°C will slow
down the growth of duckweed, reduce its quality, make the duckweed leaves more yellow,

and decrease the chlorophyll content.

FHMFAHARZNERT, BERTISCHESTIICHESEFEERLTSE, Ukmbi T EF, F5F

MHEHE, HERSERFR.

[n0041]

Preferably, the additional fertilizer in step (2) is 0.5-2 kg of urea and 0.4-1 kg of phosphate

fertilizer per mu.
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ik, SE(Q2)PmREMAER AEEIEMO.5~2kghREF0.4~1kghtAE,
More preferably, the additional fertilizer in step (2) is 1-1.5 kg of urea and 0.4-0.7 kg of
phosphate fertilizer per mu. This amount of fertilizer, combined with other steps, results in

better quality duckweed with green leaves that do not turn yellow.

#— ik, SEQ2)FREMEE NS EIENML1~]1.5kghREFO0.4~0.TkghkAE, tHEEEREH
PR, FMiFFEN@REYT, HFREERNZE,

In conjunction with step (1), the decomposed manure was selected and the amount of
decomposed manure used per mu of pond was 100kg to 300kg. Using decomposed manure as
base fertilizer and urea and phosphate fertilizer as supplementary fertilizer, it was found that

the reproduction speed of duckweed cultivation was better.

ENEETR(1)F, ERERENAEZESHENERERIEE/100kg~300kg; UEFAE(EN
EBECSREMBACIEEMME, AIFHEENEEREE M,

In contrast, the reproduction rate of duckweed is affected by using only well-rotted manure,
or only urea and phosphate fertilizer, or by adjusting the order of fertilization, and the

reproduction rate of duckweed is unstable between different batches.
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BEbZ T, WMREEEREAR 2 ERREMEESRARZ NI, FFEEREFFIFME,

HEREHURF FRIFITEE RS E.

[n0042]

Preferably, when harvesting duckweed, the density of the remaining duckweed is controlled

to be 30-45% covering the water surface.

foiksty, PRRWCEZSERY, FIRFEHEEIEFRITEERKERN30~45%.

Within this range, the duckweed density can better promote the duckweed to maintain a high
reproduction rate. If the density is too high, the competition for oxygen and light on the water
surface will be fierce, increasing the competition among species and causing the duckweed

growth rate to be greatly reduced.

IESEEFFFRZE R U Bt E RIS EERR, BEXRS, KEARSMARZZHZ, EAHM

BRE, BEEFTERERAKRRER.

[n0043]

Preferably, in step (1), washing the duckweed with a sodium hypochlorite aqueous solution
includes washing the duckweed with a sodium hypochlorite aqueous solution with a

concentration of 1wt% to 3wt% for 3 to 5 minutes.
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i, FrAZ B (1)H, FrARARKBRNICERTFFEEE: RARENIwt%~3wt%HRR
BRINR R FFE3~5min,

It can ensure the health of duckweed.

He] URIEF R,
Preferably, in step (2), the concentrations of the 20-20-20 liquid fertilizer, sucrose, and

uniconazole in the water tank are 2g/L to 5g/L, 5g/L to 10g/L, and 0.6g/L to 1g/L, respectively.

fllikstt, PRRSIE(2), FTiR20-20-20/&RAHE. FEAEFIEGERMRTEK AR REROR 25 92g/L~5¢g
/L. 5g/L~10g/L#10.6g/L~1g/L,

It is beneficial to quickly provide high-quality duckweed seedlings for later field planting.

HERNF B EMERE IR M RFAFEEE,

To ensure rapid and high-quality duckweed propagation, thorough preparation is necessary
before releasing the duckweed. By optimizing the selection of duckweed species, treatment of
varieties, and propagation as described in this invention, a large number of healthy duckweed
resources can be obtained quickly, significantly reducing the time required for later release.

Furthermore, healthy duckweed seedlings provide quality assurance for later field planting.
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BEEFHFRIERE. SRR TEE, RHETRNEFE2MFTIESIE, BIaET
SEARSRRVIER. MITRVRNIE. MR BFERITALBAFTREARML, FILUREBRNAEERZER

R, NEERRICE S LR A ER 8], HHERYE EE N EERERR M ER H AR RE,

[n0044]

Preferably, the water-drying process includes: filling a pond with water to a depth of 1.0 to 1.5

m, and then exposing it to the sun for 3 to 5 days.

fidkests, FrRBf/KELE: EMEFIENKELO~LSMR, AREFEI~5K,

Sunlight exposure to water can help remove chlorine ions and pathogenic microorganisms.

WK, B LUE#E ERRK P RE FARRHEY.

[n0045]

Preferably, in step (1), the cleaning includes cleaning with 0.05wt% to 0.5wt% sodium
hypochlorite, and the amount of 0.05wt% to 0.5wt% sodium hypochlorite used per mu of

pond is 0.005L/m<sup>3</sup>to 0.05L/m<sup>3</sup>.
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fiktth, $B(1)H, FmRESEIE: A0.05wt%~0.5wt% X B ShH 1 TE S, SEitiEA0.05

wt%~0.5wt% X SEE HAYE $90.005L/m<sup>3</sup>~0.05L/m<sup>3</sup>,

[n0046]

This invention establishes a technical system for the artificial cultivation of duckweed, which
can help farmers in temperate and subtropical regions to cultivate duckweed artificially. It
can continuously and quickly harvest high-quality duckweed for use as fish bait and animal
feed, greatly reducing farmers' feed costs and closely integrating planting and breeding

industries to solve farmers' practical production problems.

R —MFEATMIER ARG R, sEBREERHNIAGTX KA FRAIMETE, AILL
RRENBREmBE YA TaE. AR, KRRRET RPERRA, EriElMsrELl &

BER, UBRREERE R,

[n0047]

The present invention will be further described in detail below with reference to specific

embodiments.

UTEE RGN A& BRIE#H— 513 ARV,
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[n0048]

Example 1

SEhEf1

[n0049]

(1) Selection of duckweed species: Select common and widely distributed duckweed (Lemna
minor) and duckweed (Spirodela polyrrhiza) in nature, and wash them with low concentration
sodium hypochlorite (1wt% to 3wt%) for 3 to 5 minutes to remove microalgae attached to the

surface of the duckweed.

(1)7F5EM: EENBEARE NBSHRT 15 ¥ (Lemna minor)f1&5% (Spirodela polyrrhiza), *

R E R RERIN 1wt %~ 3wt %553~ 5minft & LUSIR I RE M B RIRTE;

[n0050]

(2) Duckweed cultivation: A simple pond was built in the greenhouse, and 3.5g/L 20-20-20
liquid fertilizer, 7.5g/L sucrose and 0.8g/L plant growth regulator tebuconazole were added to

rapidly propagate duckweed;
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2)F BT TREAWAEERZ KM, FNREN3.5g/L 20-20-20/KAKAE. 7.5g/LEHEMO0.8g

LABADIRE T3 MRS S A T IR R 2K

[n0051]

(3) Selecting or building ponds: Existing ponds, fish ponds, reservoirs, etc., or artificial ponds

can be used for planting.

(3EtEnEt: ARAMAMAE. aiE. BKHNFHATEMHITHIE,

Clean the pond: Fill the pond with water to a depth of about 5-10 cm, pour in 0.2 wt% sodium
hypochlorite to remove weeds, algae and insects (0.025 L/m<sup>3</sup>), and then drain
the water; Sun-dry the pond: Fill the pond with tap water to a depth of 1.0-1.5 m, and then
expose it to the sun for 3-5 days to remove chloride ions and pathogenic microorganisms;

Apply base fertilizer: Apply 100 kg-300 kg of well-rotted fertilizer per acre of water surface.

i WMIEEANLIS~10cmRAIK, FIN0.2wt% RIERIAXIIRE, SREM REHITEIE
(0.025L/m<sup>3</sup>), Z/EiGKHHe; HMEEMK: EANERKEMELO~L5MR, AR

3~SKRUAMRKPIBFIRERHEY; AR S8E/KEEEZAIE100kg~300kg.

[n0052]

(4) Field management: 100-200 kg of duckweed obtained from step (2) is placed per mu.
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(4)HEIEE: SERBTEQ2)Y &FFH100~200kg,
The growth of duckweed is affected by factors such as ambient temperature, duckweed
density, and water nutrients, and management should be carried out in combination with

specific factors.

HRERRIMFRE. FYRENKAERFRERN, FESARRRHITERE,

[n0053]

Ambient temperature: When the water temperature is between 18°C and 31°C, it is the optimal
growth temperature for duckweed. It can be harvested by a water plant harvester after 7 to 12

days of cultivation.

MRRE: HACRTELSC~31°CH, AFEREERKRE, HFRT~12RAHESKEWRIHHITI

Ko

[n0054]

Duckweed density: When harvesting duckweed, the remaining duckweed density should be

controlled to cover 30-45% of the water surface;

10-01-2026 - Page 28



STREE: WIRTEN, BT R ER SR KEI30~45%;

[n0055]

Water nutrition: Apply 1-1.5 kg of urea and 0.4-0.7 kg of phosphate fertilizer per mu every 7-12

days.

KIEEF: BRT~12KEHEMEA1~1.5kgREHM0.4~0.TkgfkAE,
Meanwhile, topdressing should be carried out after the duckweed has been removed, and the

amount should be applied according to the time when the duckweed was removed.

EENERENEITHF 2 E#HT, FEREZHTEHR A,

[n0056]

Example 2

SEhtEf)2

[n0057]
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The difference between this embodiment and embodiment 1 is that step (4) is:

AL H S SEREGI LXK AET, TR(E)H:

[n0058]

Plant 100-150 kg of duckweed per mu.

SHRBCEFE100~150kg,
The growth of duckweed is affected by factors such as ambient temperature, duckweed
density, and water nutrients, and management should be carried out in combination with

specific factors.

AHERRIMBRE. FERENKEERFARZTMN, FEGEFERHETER,

[n0059]

Ambient temperature: The water temperature should be above 31°C. Cultivate for 14 to 18

days before harvesting with a waterweed harvester.

MFRE: AERTE3LCHULE, B5F14~18KRBIETKEWZINHITHER,
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[n0060]

Duckweed density: When harvesting duckweed, the remaining duckweed density should be
controlled at 35-45% of the water surface to ensure that there is enough duckweed to

reproduce rapidly at that temperature;

AHRE WO, RREEERERITRITEESKERN35~45%, LURBE EERF AR

FizomE TIREEE;

[n0061]

Water nutrition: Apply 1-1.5 kg of urea and 0.4-0.7 kg of phosphate fertilizer per mu every 14-

18 days.

KIEETR: BiR14~18REEMA1~1.5kghRZ=M0.4~0.7kgHAE,

[n0062]

Example 3

SEhtEf)3
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[n0063]

The difference between this embodiment and embodiment 1 is that step (4) is:

LGS SERFIINXAET, TER(E)N:

[n0064]

Plant 150-200 kg of duckweed per mu (unit of land area).

BEEBUEN150~200kg,
The growth of duckweed is affected by factors such as ambient temperature, duckweed
density, and water nutrients, and management should be carried out in combination with

specific factors.

BRERRIMTRE. FYRENKAERERETN, FESARERHITERE,

[n0065]

Ambient temperature: The water temperature should be below 18°C. Cultivate for 14 to 18

days before harvesting with a waterweed harvester.
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IMFRE: JORTELSCULT, 1B5F14~18KEEmi/KEWEINFEITUTR,

[n0066]

Duckweed density: When harvesting duckweed, the remaining duckweed density should be
controlled at 35-45% of the water surface to ensure that there is enough duckweed to

reproduce rapidly at that temperature;

HREE WREFEN, RRFEREFERIEERKER35~45%, UREHEEER T HhEDS

TFiZRE MREEE;

[n0067]

Water nutrition: Apply 1-1.5 kg of urea and 0.4-0.7 kg of phosphate fertilizer per mu every 14-

18 days.

KIEEF: BIR14~18KBEMA1~1.5kghRZ=HM0.4~0.TkghE AL,

[n0068]

Example 4

10-01-2026 - Page 33



SEhtEfI4

[n0069]

The difference between this embodiment and embodiment 1 is that step (4) is:

LGS SERGIINXAET, TER(4)H:

[n0070]

Plant 150-200 kg of duckweed per mu (unit of land area).

SEIRHOTH150~200kg,
The growth of duckweed is affected by factors such as ambient temperature, duckweed
density, and water nutrients, and management should be carried out in combination with

specific factors.

HRERRIMZRE. FYRENKEAEREFRETN, FESARERRHITERE,

[n0071]
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Ambient temperature: The water temperature should be below 18°C. Cultivate for 7-12 days

and then harvest using a waterweed harvester.

WRRE: #RTELSCLLT, HFRT~12KBE@ I K EUENHEITEER,

[n0072]

Duckweed density: When harvesting duckweed, the remaining duckweed density should be
controlled at 35-45% of the water surface to ensure that there is enough duckweed to

reproduce rapidly at that temperature;

FHRE WORFER, RREFEREREREESKE3S~45%, LUIREREERFTHHER

[n0073]

Water nutrition: Apply 1-1.5 kg of urea and 0.4-0.7 kg of phosphate fertilizer per mu every 7-12

days.

KEEFR: BRT~12KE@\MAL1~1.5kgRZEH0.4~0.7kghAE,

[n0074]
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Example 5

L5

[n0075]

The difference between this embodiment and embodiment 1 is that step (4) is:

LGS LRI INXAET, TER(E4)N:

[n0076]

Plant 150-200 kg of duckweed per mu (unit of land area).

SEEBUEN150~200kg,
The growth of duckweed is affected by factors such as ambient temperature, duckweed
density, and water nutrients, and management should be carried out in combination with

specific factors.

BRERRIMTRE. FYRENKAERERETN, FESARERHITERE,

10-01-2026 - Page 36



[n0077]

Ambient temperature: The water temperature should be above 31°C. Cultivate for 7-12 days

and then harvest using a waterweed harvester.

IMRRE: HORE31CUL, 1BFT~12KE@ESKEWEINFEITYER,

[n0078]

Duckweed density: When harvesting duckweed, the remaining duckweed density should be
controlled at 35-45% of the water surface to ensure that there is enough duckweed to

reproduce rapidly at that temperature;

RRE BEREEN, RRNEERERITHIEBEKERIZ5~45%, UREHECERF EES

FizomE TIREEE;

[n0079]

Water nutrition: Apply 1-1.5 kg of urea and 0.4-0.7 kg of phosphate fertilizer per mu every 7-12

days.

KEEF: BRT~12KSEMAL~1.5kgR&EM0.4~0.7TkghEAE,
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[n0080]

Example 6

[n0081]

The difference between this embodiment and embodiment 1 is that in step 4, 5-10 kg of urea

and 3-5 kg of phosphate fertilizer are applied per mu every 7-12 days.

LGS EHEFIINXANET . PRAFERT~12KSEMAS~10kghREM3~5kghi AL,

[n0082]

Example 7

KT

[n0083]

The difference between this embodiment and embodiment 1 is that in step 4, 0.1-0.5 kg of

urea and 0.1-0.3 kg of phosphate fertilizer are applied per mu every 7-12 days.
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KL SEHFIINXFIET: PRIPERT~12XEE\MA0.1~0.5kghkZEO0.1~0.3kghAB,

[n0084]

Example 8

K518

[n0085]

The difference between this embodiment and embodiment 1 is that the density of duckweed

in step 2 needs to be controlled to cover 50-60% of the water surface.

ARG S KLEGINXAITET: PR2PFHEEFIEHEBSE/KERIS50~60%,

[n0086]

Example 9

SKhE5I9

[n0087]
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The difference between this embodiment and embodiment 1 is that the density of duckweed

in step 2 needs to be controlled to cover 20-30% of the water surface.

ALMEGSERMGIINXAET: PER2FFEREFRHERBSKEN20~30%,

[n0088]

The morphology and chlorophyll content of duckweed collected in Examples 1-5 are shown in

Figure 1 and Figure 2.

Khaf51-5R E I ER SN R & & EWE 1M E 2P .
The duckweed in Example 1 grows rapidly and has a high chlorophyll content, resulting in

good quality duckweed, as shown in Figure 1A.

S IREREREE R, #RFEHERSES, FImbhsr, WEI1A
The duckweed in Example 2 grows at a temperature above 31°C, which slows down its growth
rate. It takes 14 to 18 days to harvest, and the chlorophyll content of the duckweed is lower

than that in Example 1, as shown in Figure 1B.
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KHEGF2BERERREE3ILCUA L, EKREMRE, EKIVEER, FE14~18K7 6k, BFf
e RS EM TG, WEILB,

The duckweed in Example 3 grows at a temperature below 18°C, which slows down its growth
rate. It takes 14 to 18 days to harvest, and the chlorophyll content of the duckweed is lower

than thatin Examples 1 and 2, as shown in Figure 1C.

SKHEGI3HFEEROREEL8 CLLT, ERKEREME, EKEEEE, FE14~18KAGEWEIR, HEBE
PSRRI RS SR T I muf 1ML hEF2, WmELC,

In Example 4, the duckweed grew at a temperature below 18°C, its growth rate slowed down,
and it was fertilized every 7-12 days. The duckweed turned yellow and its chlorophyll content

was significantly lower than that of Examples 1-3, as shown in Figure 1D.

SEREFIARY SRR ETCREELIS CLATS, EREEME, T-12XEE, FHHBTE, HERSEMN
EbSchtEf5l1-3BR R FEAE, SNELD,

In Example 5, the duckweed was grown at a temperature above 31°C. After fertilization every
7-12 days, the duckweed turned yellow and the chlorophyll content was significantly lower

than that in Examples 1-3, as shown in Figure 1E.
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SEREGISHYRYE SRRV EKORETE31CLA L, T-12KIBRE, FHEBTE, HEHRSEMLLHFI1-3

BAEFRFME, WNEILE,

[n0089]

Figure 3 shows the morphology of duckweed collected under different fertilizer

concentrations in Examples 1 and 6-7.

SEHREfIL. 6-TREMEAEIRE T REF FASME 3RO

The dark green duckweed in Figure B is the duckweed obtained in Example 1.

fhia] BEIFRGR B F N LR B 1 PR1S#5H,
The duckweed with a yellowish tint in Figure A on the left and Figure C on the right are the

duckweed obtained in Example 7 and Example 6, respectively.

ZMBIAEF AN CEE BN & W= rY 70 5! A SEHEf) 7F1 SE e 6 BIFR 1S 55

[n0090]

Figure 4 shows the growth of duckweed under different harvest densities in Examples 1, 8,

and 9.
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SEHEfILl. 8. OFEUWERE B FHYFHE KINEAFfTo

As shown in Figure 4, the growth rate of Example 1 is optimal.

FHE4RTED, ASERERI 1B E KRR RE,

[n0091]

The technical features of the above embodiments can be combined in any way. For the sake
of brevity, not all possible combinations of the technical features in the above embodiments
are described. However, as long as there is no contradiction in the combination of these

technical features, they should be considered to be within the scope of this specification.

A EFrR SSRGS BAKERT OHITERRAS, AERREE, RN ERLHEHIFHIE MRS
{EFrE R RERVAA S ER TR, 7AM, REXERAFENASAIEFEFE, HBUIINAEERGRAS

ICHATEE,
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