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DESCRIPTION CN119422779A

Methods for inducing spore formation in duckweed

IFRERBNER A

[0001]

Technical Field

ARG
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[n0001]

This invention relates to the field of duckweed cultivation technology, and in particular to a

method for inducing duckweed spore formation.

KRB REFTHIRFT ARG, TESN—MEHERINERTE %o

[0003]

Background Technology

BHREA

[n0002]

Duckweed is an aquatic plant that lives in a fern-algae symbiosis, and the cyanobacteria that

live in its leaf cavity have a strong nitrogen-fixing ability.

YR —MER-REERKEEY), TEMHEPREENIEEERRENEREE .
This enables it to rapidly expand its biomass through asexual reproduction in nutrient-
deficient freshwater environments and play an important role in the nitrogen cycle of

freshwater ecosystems.
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XEHGEBEEFRZAKIFRTBEITEEE, RS KEVE, HEOKESERBARIRF
EIEEER,
In addition to asexual reproduction, duckweed can also reproduce sexually under certain

conditions, forming spore fruits.

fRT TMREI, FFEREREFMF THEBHITEMEE, EHATFR.

[n0003]

Currently, most seedlings are propagated asexually, and duckweed's suitable growth
temperature is 20-35 degrees Celsius. It is difficult for duckweed to grow above 40 degrees
Celsius or below 5 degrees Celsius. Under natural conditions, duckweed is difficult to survive

the summer and winter.

BRIBTHESXALTIEEFREEEK, METNEEEKEEE20-35REKE, EIET40EREERR

FSEEREHETER, FEAFHT, EEEUEEREL,
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Therefore, a large number of asexual vegetative propagules are needed for production
applications after duckweed dies in summer and winter. However, the required vegetative
propagules can only be propagated artificially in summer and winter, resulting in high costs

for seedling propagation and long-distance transportation to different locations.

FHEERMEREIR T EEHITE LEVARTERENTHEFRLENR, MAAENEREEARTE
RMEXRNIAERMATIEA BEEIE, SBMEFENA RS KERIZRRA RS,

Using spore fruits eliminates the need for artificial propagation in summer and winter, and
their small size and ease of transportation effectively reduce propagation and transportation
costs. However, since the conditions required for the production of spore fruits vary among
different strains of duckweed, the number of duckweed strains that can produce sporesin a

given region is limited.

MEXABAFRUWAFEHITERMERNWALEE, BARAFRER), SRSE, eBEUEREE
MizHA. BETEFITRACENATFRAZTFHSAEE, SFRB—MMKESRNET

mARAR,

[n0004]

Therefore, providing an efficient method for inducing spore formation in duckweed and

promoting its spore formation is an urgent problem to be solved.

10-01-2026 - Page 4



Eit, MW TFEIERNERET L, RHETLEAR, SERNRGRRNIER,

[0007]

Summary of the Invention

REAAR

[n0005]

In view of this, embodiments of this application provide a method for inducing spore

formation in duckweed to solve the above-mentioned problems.

BETIE, FARBLEHRM T —MEHEMIETHE, MR ERER,

[n0006]

In a first aspect, embodiments of this application provide a method for inducing spore

formation in duckweed, comprising the following steps:

F—FHH, NEFERRME T —MEEERIASSE, BENTSR:
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[n0007]

Pre-treatment of duckweed plants yields duckweed ready for cultivation;

MECEHERRHI TR, SRFHEFREE,

[n0008]

The duckweed to be cultivated was sprayed with gibberellin solution according to a preset
cycle. When the duckweed to be cultivated showed signs of spore formation, the spraying was

stopped, and the cultivated duckweed was obtained.

RAKRBRARIZRINL AN PIRFHEFEEHITHEAIE, SFmRTFIETETHIMEMRET, F1E

"B, 1SEIEITRRIESE,

[n0009]

In some embodiments, the pretreatment of duckweed plants to obtain duckweed to be

cultivated includes:

EHAP—ELMEGIS, FrRNETHEREITINE, SRFERET, 8!
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[n0010]

After rinsing the duckweed plants in clean water, select those that meet the size requirements

and remove any impurities.

REHERTEBKFREE, POENRA/NTEERRETEER, HHTRRGE;

[n0011]

The impurity-removed duckweed plants were purified to obtain duckweed for cultivation.

Rebra e SEEtk T AR, FRIFHERE,

[n0012]

In some embodiments, when purifying the impurity-removed duckweed plants, the impurity-

removed duckweed plants are cultured in soil for one week.

EHP—LESLHEGIS, ERFRRERSTIEREITALRIEN, FIRRERETIEREITIIEER—
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In some embodiments, the gibberellin solution is obtained by diluting a gibberellin stock

solution, wherein the preparation process of the gibberellin stock solution includes:

TEHP—LEXMGIS, FMAFERARBERERFRGERERFE, HP, AFEERSRIVEEIER

¥

[n0014]

Mix gibberellin crystals and anhydrous ethanol in a certain proportion, stir until completely

dissolved, and obtain an alcoholic solution containing gibberellin.

RILGIFFRBERENTKZERS, B, BEETEARE, RISHEREBRIVERER;

[n0015]

Deionized water was added to an alcoholic solution containing gibberellin and stirred until
homogeneous to obtain a gibberellin stock solution; wherein the concentration of the

gibberellin stock solution was 500 pg + mL<sup>-1</sup>.

ESERBRVERBARTPIANSZEFK, BFYERFEREREGR;, EFFRFREEFRIVARE

%SOOHg * mL<su p>-]_</5u P>o
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[n0016]

In some embodiments, the treatment concentration of the gibberellin solution is 1-7

Ug * mL<sup>-1</sup>.

FEHP—LELEGF, FRRERARNLIERENL-Tug - mL<sup>-1</sup>.

[n0017]

In some embodiments, the treatment concentration of the gibberellin solution is 7

Ug * mL<sup>-1</sup>.

FEHEAP—LELHEFIFR, FRRABRARNLIEREATUE « mL<sup>-1</sup>,

[n0018]

In some embodiments, the gibberellin solution is a GA3 solution.

EHEHP—LESLREGIF, FIRRERBBRNGAIAF R,

[n0019]
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In some embodiments, the process of spraying the duckweed to be cultivated with gibberellin
solution at a preset cycle, stopping the spraying when the duckweed begins to spore, and

obtaining the cultivated duckweed includes:

EHA—ELMEGIS, FrRRARERARIZBINLEAN R FEFEEHETERAIE, SFTRRF

IEFRSE ISR, (FIEEE, [EIEFEREE, B!

[n0020]

Place the duckweed to be cultivated in a cultivation pot, cover the bottom of the pot with

sterilized paddy soil, and fill it with clean water;

R frigr T ETIRFAD, BRRBESENENIBAIKEL, HIN#HEK;

[n0021]

The duckweed to be cultivated was sprayed with the gibberellin solution under preset culture

conditions, and the spraying frequency was once a week;

EINLEST RO THNFPRFIEFEER AR RE R A RAITHHEAIE, HABERIRNEE—

s’—,.
IN
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[n0022]

When the duckweed to be cultivated begins to form spores, stop spraying to obtain the

cultured duckweed.

HFTRFHEFR R ISR, (FIEB, [EIEFENEE,

[n0023]

In some embodiments, the culture conditions include:

AEHEP—LELGELIR, Frkigsrser, 8E:

[n0024]

The temperature is 20-25°C, and the air humidity is 85-90%.

mEA20-25°C, EEETI85-90%

[n0025]

In some embodiments, the duckweed is any one of Mexican duckweed, triangular duckweed,

and small-leaved duckweed.
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FEHEP—ELMEGIR, FrRETERNEmEaEE. AN/ NHERER—M,

[n0026]

Technical effects of the present invention:

IR PABVRAR R

[n0027]

Regularly spraying duckweed with gibberellin can effectively induce spore formation without

adversely affecting the duckweed plants.

B N EHEFSEHITEARSRBHLIE, EBRENNESEEER, BEASHEIEKRERFR
=AU

Furthermore, during the cultivation process, the spore formation of duckweed plants should
be observed regularly. When spore formation occurs, the application of gibberellin solution
should be stopped immediately to avoid excessive treatment from adversely affecting the
spore formation quality of duckweed, thereby improving the spore formation rate and

number of spore fruits of duckweed plants.
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HE, FEEFIER, THNRGEEEREMR, HERENNIZEMEIERERS R, HRidE
WMIBXFHERRETEFREMN, ARSEEEKATREAINABFREE,
The overall cultivation method is simple and can effectively improve the quality of duckweed

conservation and reduce labor.

BAEFDINEE, EfBEMIRSFIRRFAMRE, HLFHE,

[n0028]

Other features and aspects of this disclosure will become clear from the following detailed

description of exemplary embodiments with reference to the accompanying drawings.

RiE TESE WEX RO SEHEFIRIFARE, AAFNEERIERDEREEER,

[0032]

Attached Figure Description

P 352 R

[n0029]

10-01-2026 - Page 13



The accompanying drawings, which are included in and form part of this specification,
illustrate exemplary embodiments, features, and aspects of this disclosure together with the

specification and serve to explain the principles of this disclosure.

BEERABRHEMRMIRABN—E D HMESRAB—ERE T AR RAIMESEES. FIEA

HE, FERTEERQFNRE,

[n0030]

Figure 1 shows a flowchart of a method for inducing spore formation in duckweed according

to an embodiment of this application.

B LR A AR SE GRS RE MBE F 7 ARV RAZ R

[0035]

Detailed Implementation

BiALiER

[n0031]
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Various exemplary embodiments, features, and aspects of this disclosure will now be

described in detail with reference to the accompanying drawings.

UTREZMENFAIRBA R FRNEMRAIMESS G, SEFM G E.
The same reference numerals in the accompanying drawings indicate elements that have the

same or similar functions.

Mt El SR AR ERY Y EIAR IS R R Th e AR RIS ARINBY TT i
Although various aspects of the embodiments are shown in the accompanying drawings, the

drawings are not necessarily drawn to scale unless otherwise specified.

REEMESRE T EMfREHAE, B2MFIEEEL, TRREFILHIFE,

[n0032]

Theterm “exemplary” asused here means “used asan example, embodiment or

illustration” .

AXELTANIE RO B BEGIF. SErefsiRRL” o
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Any embodiment illustrated herein as “exemplary” should not be construed as superior to

or better than other embodiments.

XEFRA RO PR ERSEHES AR AT i THE K,

[n0033]

Furthermore, numerous specific details are provided in the following detailed description of

the embodiments to better illustrate this disclosure.

546, NTEFNRHBARAF, 7 TFXHNEALHEARAPLEH T RSHEEAT,
Those skilled in the art will understand that this disclosure can be practiced even without

certain specific details.

RUFFRAAN RN HIERE, SERLAKAT, KOFREEFRLISLHE,
In some instances, methods, means, components, and circuits well known to those skilled in

the art have not been described in detail in order to highlight the spirit of this disclosure.

F—ELFIR, WFARTFRAARBANGE. FER. THMBRRAEFAER, UEFLESRR
FHES,
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[n0034]

This application provides a method for inducing spore formation in duckweed. Figure 1is a
flowchart of the steps of the method for inducing spore formation in duckweed according to

this application. As shown in Figure 1, the method includes the following steps:

REIFRIEAHR M T —MEHLARIER SR, BlLRRERFRIEEFIRETERNESHEND

BORiZE, WEI1FR, RHEEEEUTIR:

[n0035]

S100. Pre-treat the duckweed plants to obtain duckweed to be cultivated;

S100. IMLEFEMEITINIE, SRIFHEREE;

[n0036]

This step is carried out under natural conditions in the net greenhouse.

KXPTBER, EMERPEAFH THIT
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Specifically, before formally inducing spore formation in duckweed, it is necessary to purify
the duckweed to ensure that there is no contamination from other duckweed species during

the subsequent induction process, which could affect the induction effect.

N

B, FIEAMNGFFHITEMIETH, FERIAHTEENANLE, BERIEESHE

4
K
MO
+H
cH
g

SR, EIMESUR.

Among them, the net-house cultivation can effectively solve the problem of insects, branches
and other fallen objects falling into the cultivation container, which is common in outdoor net-
house cultivation, and ensure that the growth and purity of duckweed are not affected by the

outside world.

Hep, MERPEFETERERENE RNEINNEEFAHFROEBR. RFFFBFYENETE

PRV, REESHEERK. AEARINAEM,

[n0037]

S200. Spray the duckweed to be cultured with gibberellin solution according to a preset cycle.
Stop spraying when the duckweed to be cultured shows signs of spore formation, and the

cultured duckweed is obtained.
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"B, 1SEIEITRRIESE,

[n0038]

In this step, sporulation is induced in the pretreated duckweed to be cultivated. Specifically,
gibberellin solution is sprayed onto the duckweed to be cultivated within a certain period of

time.

ALZER, SIRNEITIENFHEFEEHITEMES, BEN, EXAREBRIRE—ERHAAX
FHEFEHI TR IE,
It should be noted that gibberellins (GAS) are a class of tetracyclic diterpenoid carboxylic acid

compounds produced by green plants, fungi, and bacteria.

FERANZ, FRER(GAS)Z—XRIIFWIERERLEY), HEEEY). ERURAE%.
Regularly spraying duckweed with gibberellin can effectively induce spore formation without

adversely affecting the duckweed plants.

BE N SRR ITERRBRGELE, fBAVNESETER, BEFRTWNEHERERTR

oMo
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Furthermore, during the cultivation process, it is necessary to regularly observe the growth of
the duckweed plants. In particular, when spore formation occurs, the application of
gibberellin solution should be stopped immediately to avoid excessive treatment from
adversely affecting the spore formation quality of the duckweed, thereby improving the spore

formation rate and the number of spore fruits of the duckweed plants.

HE, AEFIRER, FECHNREIERNERBER, THREANKEINN, FERIEMFLLER
BRARAGHE, BRIdELENEFEMRETERARTM, ALRSEFERAEFREARNA

FRUE,

[n0039]

In some embodiments, the duckweed is any one of the following: Mexican duckweed,

triangular duckweed, and small-leaved duckweed.

FEHEP—EXRESS, FHNEBEEFE. AN/ NHERHER—M,

[n0040]

In this embodiment, Mexican amaranth has the characteristics of strong cold resistance, high
yield, strong nitrogen fixation ability, high sporulation rate, rich nutrition and strong salt

tolerance, but poor heat resistance.
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LGSR, BEETFAENEMR. FMF. BRENE. SAKRE. EFFE. MEHMERFE
=, [BRHAERE,
Smallleaf water lily has the characteristics of strong heat resistance, stable sporulation

performance, high sporulation rate and many female spores, but its cold resistance is poor.

INHSEERTUAIER. SRMRRE. SRES. IRFEERR, ERNERRE.
Spirogyra has strong nitrogen-fixing ability, fast growth rate, high nutritional value, and

strong environmental adaptability, making it a good feed ingredient for livestock and poultry.

=AY AEBEREIRE. EKEER. EFNES, FRENEIRE, 88 RFNERER,
Therefore, this embodiment uses Mexican duckweed, triangular duckweed, and small-leaved
duckweed as culture objects to provide research methods for cultivating duckweed varieties

that are resistant to high and low temperatures, grow quickly, and have high nutritional value.

Fitt, AEEFIUEFATTE. ZAFMNHEAERNR, MEEHNEE. MMEE. KERMEFMN

EENEEmRERR T %,

[n0041]

10-01-2026 - Page 21



In some embodiments, the duckweed plants are pretreated to obtain duckweed to be
cultivated, including: rinsing the duckweed plants in clean water, selecting duckweed plants
that meet the size requirements, and removing impurities; and purifying the impurity-

removed duckweed plants to obtain duckweed to be cultivated.

EHAP—ELMEGIR, NEFERAITIINIE, SRFERET, 8 BEEERTEEKFRE
&, POENRKXNTEBRNETIENR, FEITHRFAE; BiFREHNETEFRSEITALLE, T3

FHEFREE,

[n0042]

In this embodiment, it is first necessary to select duckweed of uniform size and placeitin a
culture pot, and remove any duckweed and impurities that may affect the cultivation of

duckweed.

AEGEFIT, BAFEEER/ NI —NETEETFIEFRER, HEREMETIEFRZFSEM AR
D30
This involves removing other algae besides duckweed to prevent them from mixing with

duckweed and competing for nutrients and space.
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Hep, B AREELOMIEMASEN I HEMER S ETREE—ERFER YRN8,
During the induction of sporulation, duckweed needs sufficient nutrients to support its
physiological changes, while the presence of other duckweed species can affect the

sporulation effect of duckweed.

TIEREMIRET, FIFBEBIFDRIFHEERTN, MIAENFEIHMEENEAEN

FRo

[n0043]

Furthermore, since duckweed may carry various microorganisms, such as bacteria and fungi,
itis also necessary to remove these biological pollutants during the cleaning process to

prevent duckweed diseases.

AMYEOLL, AFEFRAREFSMHEY), AR, EEF, RtRrEEFERTERRXEEY
SRY), B REERE,

Especially during the subsequent induction of sporulation, the physiological state of
duckweed will change, and its own defense mechanism may be affected to a certain extent.
Removing the interference of biological pollutants in advance can effectively ensure the

normal sporulation of duckweed.
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LHZ

—\l.

TREFSEMIREPR, FBENEIBRSERETL, EESHEVISIFIEZE—EEENT
Mo, B IRAI AR EY SRR T RIS B MIRELFFLE AR IE B #H 1T,

Meanwhile, since gibberellins are produced by green plants, fungi, and bacteria, if impurities
are not removed, some microorganisms may decompose the gibberellins and change the
subsequent induction environment, thereby interfering with the induction of spore formation

in duckweed.

B, BTFASREHEBEY). EREUKRAESE, EFHTHERLE, SBoRMEYRAIESO#

RBRAZRHLFSIE, MMNEHEMRBSETH.

[n0044]

It should also be noted that after removing impurities from the duckweed plants, further
purification is required. That is, there is a purification process before the gibberellin spray

treatment.

EFBHRANZ, ENEHERHTRROEZ F, ERENRRENSETHITH—T AL, BIEER

MAARBRBELER, EFE—THALRIEIRE,
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The reason is that after the impurity removal treatment, the duckweed plants may have
physical or physiological damage. Purifying the duckweed plants again after impurity removal
to ensure that they restore normal physiological function is an important prerequisite for
effectively inducing conidia, so that they can better absorb and utilize gibberellin in the

future.

REETFEIBRROIE 2 GBI e YIRS IR M ING, RIRFENEHERE R AL

BREEMEEREENERENETEANERNR, RSB BIFRRNFARER,

[n0045]

In some embodiments, when purifying the impurity-removed duckweed plants, the impurity-

removed duckweed plants are cultured in soil for one week.

EHP—LESLREGIR, ERRRERESTHIEREITALRIEN, FIRRERETIEREIT L IEER—

I
=1Xe}

[n0046]

Specifically, in this embodiment, before formally cultivating duckweed, it is necessary to pre-

cultivate it for one week using the normal soil cultivation method.
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B, ALFIEEIEFRE T2, BEXRMAERTIEEFAEET—RE,

During the week of pre-culture, the roots of duckweed can gradually adapt to the new soil
environment, and the root cells damaged during the weeding process can regenerate,
providing sufficient material support for the growth and spore formation of duckweed during

the gibberellin treatment stage.

EFUEFI—RER, FYRNRREBFMESNMINTIEINE, FETEX—ANRN, FRRRAZHNRE
MRERESHBE, NEIERBRLEMERNEKNEHIRMET ERNYIB .

Meanwhile, after a week of pre-cultivation, the growth progress of individual duckweed plants
will gradually become more synchronized, and the growth rate of leaves and the root
development process will be relatively similar, which is more conducive to the synchronous

development of the spore formation process.

B8, E3—FTEST, EEMZENERAEZZFNETRY, HENERKRE. REALXFIE

FiaxiElr, BENTERIENRD B .

[n0047]
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In some embodiments, the gibberellin solution is obtained by diluting gibberellin stock
solution. The preparation process of gibberellin stock solution includes: mixing gibberellin
crystals and anhydrous ethanol in proportion, stirring until completely dissolved to obtain an
alcoholic solution containing gibberellin; adding deionized water to the alcoholic solution
containing gibberellin, stirring evenly to obtain gibberellin stock solution; wherein the

concentration of gibberellin stock solution is 500 pg « mL<sup>-1</sup>.

FEHEAP—EXESF, RERFRAFBRIRERERSE, HP, FEXSROEEIIZEE: &Kt
PIRABRRENTKIERS, BilF, EETEAHE, RESEFERVERDIR, E8ERER
RERARPIANEBFK, BHFNSRRFREFRERGR; HPREEFRIVKRER

500pg « mL<sup>-1</sup>.

[n0048]

In this embodiment, a gibberellin solution for spore formation in duckweed needs to be

prepared in advance.

AL, FEMSCEEER TR IEANAER ST K.
The gibberellin solution is obtained by diluting the gibberellin mother liquor according to

actual needs.
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Hep, FRERARBAFRERFRIEERFZREEFE,

Specifically, gibberellin crystals are mixed with anhydrous ethanol in a specific ratio,
preferably 1 g of gibberellin crystals per 25 ml of anhydrous ethanol, and stirred thoroughly
until completely dissolved to obtain an alcoholic solution containing gibberellin.
Subsequently, 2 L of deionized water is added to the alcoholic solution containing gibberellin
and stirred evenly to obtain a gibberellin stock solution with a concentration of 500

ug * mL<sup>-1</sup>. In subsequent cultivation of *Lysimachia christinae*, the gibberellin
stock solution can be diluted to the required concentration, i.e., 1-7 ug « mL<sup>-1</sup>,

according to actual requirements.

B, BRBRRESTKZELRLLGIRES, HPRELLFAS25mINTKIEFMAIgGHRER
B, ARSMHEETEARE, NREISEARERNERER; ME, BEEFRBERVERAR
FIMA2LEBFK, B#945, SRREAS00ug - mL<sup>-1</sup>HHRBERR, EHEEETE

ER IR A IRIESERER G AERZFREREREARE, B1-7Tug - mL<sup>-1</sup>.

[n0049]

In some of these embodiments, the gibberellin solution is a GA3 solution.

10-01-2026 - Page 28



R — L TEIR, FRBEARNGASE R

[n0050]

It should be noted that GA3, as an active compound in gibberellins, can accelerate the
elongation of duckweed cells, making the duckweed plants larger and the leaf area larger. A
larger leaf area means that duckweed can carry out more photosynthesis, providing energy

and material basis for its own growth.

FERPNZE, GAMFARBER—MEGEMENLEY), RBINERETAEBIEK, EEFRIER
MAER, HERIEX, MEANHEREKRESEEILUEITESHNICEER, NESEKIRMHESE
M BE bt

It is particularly noteworthy that GA3 can stimulate the reproductive growth of duckweed,
increase the number of spores formed, and thus improve the reproductive efficiency of

duckweed.

LHFZRANRZE, GASREBRIMSTENERER, BMETNEHAHE, MTRESFINEEN

[e]

[n0051]
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In some of these embodiments, the treatment concentration of the gibberellin solution was 1-

7 pg + mL<sup>-1</sup>.

EHP—LELREGIG, REBERARLIERENL-Tug « mL<sup>-1</sup>,

[n0052]

In this embodiment, when the gibberellin solution is used to spray the cultured duckweed, the
concentration of the gibberellin solution is preferably 1-7 ug « mL<sup>-1</sup>. At this
concentration, the spore formation effect of the cultured duckweed is significantly improved

compared with that without the use of gibberellin solution.

LGP, ERARBRARMFFEFETHITHIELIEN, RERARKEMNEN]-

7ug * mL<sup>-1</sup>, EURET, FEFAFEINERYRBRTRERARERBRMSETE
BARERE

Specifically, the spore formation rate ranged from 4.67% to 15.12%, and the number of spores

ranged from 3.75 to 6.32.

BB, SHREL67%-15.12%, LHEETEI.75-6.321,

[n0053]
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In some of these embodiments, the treatment concentration of the gibberellin solution was 7

ug * mL<sup>-1</sup>.

FEHAP—LLEEF, FERDRBIERENTUE « mL<sup>-1</sup>,

[n0054]

In this embodiment, the sporulation effect of duckweed was optimal when the treatment

concentration of gibberellin solution was 7 pg « mL<sup>-1</sup>.

AFTFEGIFR, HARBRARNOGIEREETUE - mL<sup>-1</sup>BY, FEMERBRERML.
Specifically, the spore formation rate was 14.07%-15.12%, and the number of spores was 6.23-

6.32.

BE, &MFE14.07%-15.12%, 8 E7E6.23-6.321
There was a highly significant difference between it and the duckweed treated without

gibberellin.

S5RAMARBRBL BN FTEEREEZER
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[n0055]

In some embodiments, gibberellin solution is used to spray the duckweed to be cultivated at a
preset cycle. When the duckweed to be cultivated shows signs of spore formation, the
spraying is stopped, and the cultivated duckweed is obtained. The process includes: placing
the duckweed to be cultivated in a cultivation pot, covering the bottom of the pot with
sterilized paddy soil, and filling it with clean water; spraying the duckweed to be cultivated
with gibberellin solution under preset cultivation conditions, wherein the spraying frequency
is once a week; and stopping the spraying when the duckweed to be cultivated shows signs of

spore formation, thereby obtaining the cultivated duckweed.

FAHAP—ELESS, RAFRBERAREBINKEARANFEFEEHHELE, SHErRTLiEn
BY, (FIEMINE, [FEIESFERET, 8 BFErEYETERET, BRARBESEAELERK
L, FMAEBK, ETREFRFA THFEFREERARBRARITEELE, HPBHERIIIR

NEEA—R; SFEFETHIERN, FIEBN, SEIEFEIE,

[n0056]

In this embodiment, the entire process of cultivating duckweed is carried out in the base
greenhouse, and the paddy soil for cultivating duckweed needs to be sterilized to remove
harmful microorganisms and other harmful substances, so as to provide a clean growth

mechanism for duckweed cultivation.
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ARG, MFEUEFNBENIBITEMBERHT, HEXNFIEFEENKELFTEEIX
HAE, EREPNEENENSE, AEEEFRE—DTRVERNS,

The sterilization of paddy soil is achieved by high temperature and high pressure, and the
appropriate temperature and pressure can be selected according to the actual sterilization

requirements. This invention will not be elaborated here.

Hep, WFKELHAELEXRASESESER, BERTRIELMIAERTKERFSENEESE
08, AKRBBTELAARBRR

After the paddy soil that has undergone high temperature and high pressure sterilization is
placed at the bottom of the cultivation pot, it is filled with clean water to simulate the growth

environment of duckweed in paddy fields.

RBedeesE AR ENKELEFIERENZKE, MHEK, RIREEKBEKIFR,
Subsequently, under the preset culture conditions, the cultured duckweed was sprayed with
the prepared gibberellin solution, and its spore formation was observed until spore formation

occurred, at which point the spraying was stopped.
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B EZH IS LB,

[n0057]

Furthermore, when starting gibberellin treatment, gibberellin spraying needs to be carried
out according to a preset cycle. The standard for spraying is that the entire duckweed can be
evenly sprayed with gibberellin solution, and specifically, gibberellin spraying treatment

should be carried out once a week on Mondays.

MR, FEFIEHTRAERLEN, FERBIISRARHITRERNE, HPBHRITESENE
SERENSIISMREIARBRAR, HARESANEA—#TURARERBHLE,

The growth and physiological activities of duckweed have a certain periodicity. Weekly
treatment can realize the process of duckweed from absorption and response to adjustment
of its own physiological state. This can avoid the stimulation and damage to duckweed

caused by frequent treatment, and also prevent the duckweed from having an insignificant

response to gibberellin due to too long an interval.

IFERNERMEEZNAE —ENARY, SA—RILENEREBLIFETMRY. MYEBESE
ERSEEETE, B RIMBEMENFHENRAGE, XAZE 6 MR EhE KR e 7R
BEENRNARAE,
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[n0058]

In some embodiments, the culture conditions include a temperature of 20-25°C and an air

humidity of 85-90%.

EHEP-EEGI, JREN, 81F: BEERN20-25°C, ERIEEH85-90%.

[n0059]

In this embodiment, in order to provide the most suitable growth conditions for duckweed, it

is preferred to cultivate duckweed at a temperature of 20-25°C and an air humidity of 85-90%.

KGR, ATEBAEFIREREENERSFS, NETEEN20-25°C, TRIEE85-90%
R FH TIBFE.

Within this temperature and humidity range, the growth rate and physiological state of
duckweed can be effectively guaranteed. In particular, the 85%-90% humidity environment is
conducive to the formation and maturation of duckweed spores, and the spores are more

easily spread and germinate.
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Hoh, FIEEXEFEEXE FEBEMFRIEFENERREREIZRE, LTHZE85%-90%HTE

EIFME TR FEIRFIEAEHR, RAFERZERNBEL.

[n0060]

The following examples and comparative studies will provide detailed descriptions of the
induction of sporulation in *Lysimachia nummularia*, *Lysimachia triangularis*, and

*Lysimachia nummularia®.

TEFDASXNRATE. = AENHSERE SR RBR AL fI A X b F 31 Tix 45 B,

[n0061]

It should be noted that the culture of each set of examples and comparative examples was
carried out under natural conditions in a netted greenhouse, and the amount of duckweed
was the same. After culture, the induction effect of each set of duckweed was measured,
namely the sporangium setting rate, the number of duckweed sporangia and the male-female

ratio of sporangia, as well as the size of duckweed and the C/N ratio of duckweed.

FENRANE, SALRAISHILAEFENZEARBEAFHTHT, BERTFE—R, HEEFED
AN SLHEINEFUR, AAFREAR. FYAFREENMFRIEMLL, LIKSEER/ NI

{RC/NELHITIE
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[n0062]

Speciation rate of spore fruits: The spore formation of each duckweed pod was calculated as a
unit. The spore formation of 100 duckweed pods was randomly counted in each replicate, and

the average value of the three replicates was the final value.

BFREAR. UBSHERNTERA, STIEEMNSIT100HAERIER, 3ITEEFIIEN

RAME;

[n0063]

Number of spore fruits: The number of spore fruits per sporozoite is calculated. A total of 100

spore fruits with sporozoite are counted per pot. The average value of 3 pots is the final value.

BFREE: USTEANENEFREERE, S2aASRITI00MEERNFNRFREER

5, 3REETHENERE;

[n0064]

Male-female ratio of spore fruits: calculated based on the number of male and female spore
fruits per spore-forming body. A total of 100 spore-forming bodies were counted per pot, and

the average value of 3 replicates was taken as the final value.
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BFRIEHLE . USSR ANAFREBERTE, SEHAIT100H AL RIHEILIER, 3

BREEFHENRAEE;

[n0065]

Duckweed size: Measure the length and width of the duckweed body. The length of the
duckweed body is measured using the longest length of each duckweed body. 30 duckweed
bodies are randomly measured in each replicate, and the average of the 3 replicates is the
final measurement result. The width of the duckweed body is measured in the same way as

the length, and the final average value is taken as the measurement result.

SEEARN . MEZETHANKENRE, SAKEUSKEHRERKNKEHTIE, SMEEMHANN
B304, IMEENTHENREZNELER,; FHEENERZRKENES X, MRLATHE

NMELER,

[n0066]

Mexican Ping:

=T hS Poo
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[n0067]

Example 1

SEhEf1

[n0068]

S1. Using normal soil culture methods, select Mexican duckweed of uniform size and

specifications, remove impurities, and pre-culture for 1 week;

S1. RAERLITEESRTZE, eI —NEREEE, RRETEF1IE;

[n0069]

S2. Treat with gibberellin at a concentration of 1 pg « mL<sup>-1</sup>. Spray with
gibberellin once a week on Monday and observe the spore formation. Stop spraying when

spores appear.

S2. FBLERENIUE « mL<sup>-1</sup>HIHRBEFHITIE, BANEA—H#HITURAREERHL

2, ANREESAER, ELALIELEBTE.
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[n0070]

Example 2

SKhEf5I2

[n0071]

Unlike Example 1, the gibberellin treatment concentration was 3 ug « mL<sup>-1</sup>.

S5LHEFIIARNE, REBENIERE 33U - mL<sup>-1</sup>,

[n0072]

Example 3

SKHEI3

[n0073]

Unlike Example 1, the gibberellin treatment concentration was 7 ug « mL<sup>-1</sup>.
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SREHIIFRANE, FERMMIBREANT g - mL<sup>-1</sup>.

[n0074]

Comparative Example 1

xFEEfI1

[n0075]

Unlike Example 1, gibberellin was not used.

5%EfIFRNE, RERKFER.

[n0076]

Comparative Example 2

xFEE12

[n0077]

Unlike Example 1, the gibberellin treatment concentration was 15 pug « mL<sup>-1</sup>.
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SEMHILRRNE, FAERNMBRENL5NE + mL<sup>-1</sup>

[n0078]

Comparative Example 3

XFELHI3

[n0079]

Unlike Example 1, the gibberellin treatment concentration was 25 pug « mL<sup>-1</sup>.

5XiEf1ARENE, REENLIERE 25U - mL<sup>-1</sup>,

[n0080]

The measurement results are as follows:

MELERIMT

[n0081]
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1. Induction effect:

[n0082]

(1) Sporulation rate (%)

(1) (%)

[n0083]

As shown in Table 1, the sporulation rate of Example 3 with a gibberellin treatment
concentration of 7 ug » mL<sup>-1</sup>was 15.07%, the sporulation rate of Example 2 with
a gibberellin treatment concentration of 3 ug « mL<sup>-1</sup>was 6.32%, and the
sporulation rate of Example 1 with a gibberellin treatment concentration of 1 ug « mL<sup>-1<

/sup>was 4.69%.

MRIFAR, KLHEFISTEABEMERERENTUE - mL<sup>-1</sup>HILEHEH15.07%, SEHERF]
ERBRBIERE A3UE « mL<sup>-1</sup>BIEHEH6.32%, FKHEFIIEREELIERE R

1ug * mL<sup>-1</sup>£5718%74.69%;
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[n0084]

Comparative Examples 1-3, i.e., gibberellin treatments at concentrations of 0 ug *« mL<sup>-1<
/sup>, 15 ug * mL<sup>-1</sup>, and 25 pg + mL<sup>-1</sup>, all showed a spore formation

rate of 0%.

XfLEfI1-3, BIAREBRAEREAOUE « mL<sup>-1</sup>. 15ug * mL<sup>-1</sup>Hl

25ug * mL<sup>-1</sup>BILEFEZERE /0%,

[n0085]

Therefore, the sporulation rate was highest when the gibberellin treatment concentration was
7 ug * mbL<sup>-1</sup>, which was significantly different from other examples and
comparative examples; the sporulation rates of the treatment concentrations of 1

ug * mL<sup>-1</sup>and 3 pg + mL<sup>-1</sup> were next; while the sporulation rates of
comparative examples 1-3, i.e., the treatment concentrations of 0 ug « mL<sup>-1</sup>, 15
Ug * mL<sup>-1</sup>, and 25 pg * mL<sup>-1</sup>, were all 0%, and no sporulation

occurred.

Fitt, HABERLERERENTUE « mL<sup>-1</sup>BINERERES, S5HEMITHEGIRXTELE]

BWEREEZEER,; WEBREKENLIUEG « mL<sup>-1</sup>MEBERSMIEFRERERN
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3ug * mL<sup>-1</sup>HEMIR 2 ; MATELHI1-3BNMIEFRERE FI0ug « mL<sup>-1</sup>.

15ug » mL<sup>-1</sup>#125ug * mL<sup>-1</sup>FILE7AZEE}0%, EBFRAELTE,

[n0086]

(2) Number of spores

QEAHE(TD)

[n0087]

The number of spores formed by gibberellin treatment of Mexican clover was 6.32 at 7
ug * mL<sup>-1</sup>,4.15 at 3 ug * mL<sup>-1</sup>, 3.87 at 1 ug * mL<sup>-1</sup>, and

0 at 0 pg * mL<sup>-1</sup>, 15 ug * mL<sup>-1</sup>, and 25 pg * mL<sup>-1</sup>.

SHEERERBRLETUE « mL<sup>-1</sup>HIZEHAEEN6.321, 3ug - mL<sup>-1</sup>HJ
LM EN4.151, 1ug + mL<sup>-1</sup>£E78EE7/3.871, Oug - mL<sup>-1</sup>.

15ug * mL<sup>-1</sup>#125ug * mL<sup>-1</sup>RILE L ER 01

[n0088]

Therefore, in Example 3, the treatment with a mass concentration of 7 ug « mL<sup>-1</sup>

produced the highest number of spores, which was significantly different from other
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examples and comparative examples; the treatments with mass concentrations of 1
ug » mL<sup>-1</sup>and 3 ug * mL<sup>-1</sup> produced the next highest number of

spores.

Fitt, SSHEFISHMEREREATUG + mL<sup>-1</sup>MLERPERS, SEMSTHEGIKITLLH

MEMRBEES; WEFRERERNIUG « mL<sup>-1</sup>F3ug * mL<sup>-1</sup>MIERLE

[n0089]

(3) Female-to-male ratio

(3) it L 51

[n0090]

In Mexican clover treated with gibberellin at concentrations of 7 ug « mL<sup>-1</sup>, the
male-to-female ratio of sporocarps <img file="BDA0005157129210000092.JPG" frnum="0001"
he="62"id="0001" img-content="drawing" img-format="tif" inline="yes" orientation="
portrait" pgnum="0001" wi="58"/>was 0.59:1; at 3 ug * mL<sup>-1</sup>, the male-to-female
ratio of sporocarps <img file="BDA0005157129210000093.JPG" frnum="0001" he="62" id="

0002" img-content="drawing" img-format="tif" inline="yes" orientation="portrait" pgnum="
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0002" wi="58"/>was 0.52:1; at 1 ug + mL<sup>-1</sup>, the male-to-female ratio of
sporocarps <img file="BDA0005157129210000094.JPG" frnum="0001" he="62" id="0003" img-
content="drawing" img-format="tif" inline="yes" orientation="portrait" pgnum="0003" wi="
58"/>was 0.49:1; and at 0 pug *« mL<sup>-1</sup>, 15 ug + mL<sup>-1</sup>, and 20

ug * mL<sup>-1</sup>, the male-to-female ratio of sporocarps <img file="
BDA0005157129210000095.JPG" frnum="0001" he="62" id="0004" img-content="drawing"

img-format="tif" inline="yes" orientation="portrait" pgnum="0004" wi="58"/> was 0:0.

BAEEERBEVNIBERERETUE « mL<sup>-1</sup>HIFF R <img file="
BDA0005157129210000092.JPG" frnum="0001" he="62" id="0001" img-content="drawing"
img-format="tif" inline="yes" orientation="portrait" pgnum="0001" wi="58"/> it 90.59
1, 3ug * mL<sup>-1</sup>HIf8F R <img file="BDA0005157129210000093.JPG" frnum="
0001" he="62"id="0002" img-content="drawing" img-format="tif" inline="yes" orientation="
portrait" pgnum="0002" wi="58"/> #ftt90.52 : 1, 1ug * mL<sup>-1</sup>HIfFE <img
file="BDA0005157129210000094.JPG" frnum="0001" he="62" id="0003" img-content="

drawing" img-format="tif" inline="yes" orientation="portrait" pgnum="0003" wi="58"/> 1Lt

z’

790.49 : 1, Oug * mL<sup>-1</sup>. 15ug * mL<sup>-1</sup>F120ug - mL<sup>-1</sup>HIHY
8T <img file="BDA0005157129210000095.JPG" frnum="0001" he="62" id="0004" img-
content="drawing" img-format="tif" inline="yes" orientation="portrait" pgnum="0004" wi="

58" /> kfELEAI0 & 0o
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[n0091]

Therefore, the highest proportion of male spores (NER48) was observed in the treatment with
a concentration of 7 ug « mL<sup>-1</sup>, showing a highly significant difference compared
to the control group; the proportion of male spores (NER50) was observed in the treatments

with concentrations of 1 and 3 pg « mL<sup>-1</sup>, with no significant difference between

the two treatments, but both showing highly significant differences compared to the control

group.

FHitt, WEREREATUE « mL<sup>-1</sup>HIFEFE <img file="BDA0005157129210000096.
JPG" frnum="0001" he="62" id="0005" img-content="drawing" img-format="tif" inline="yes"
orientation="portrait" pgnum="0005" wi="58"/> ittt flFRE, SHLLHIEREZER,; VIERE
AREF1IFM3ug « mL<sup>-1</sup>HI71FR <img file="BDA0005157129210000097.JPG"
frnum="0001" he="63" id="0006" img-content="drawing" img-format="tif" inline="yes"
orientation="portrait" pgnum="0006" wi="59"/> ifitt’x 7, BRMEZBILEEEER, SxTELHIY

BREEZEER.

[n0094]

Table 1. Induction Effects of Gibberellin Concentration on Mexican Pepper in Examples 1-3

and Comparative Examples 1-3
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RISEREGI1-3R X EbFI1-37R B R REXN R HEAIFSBRE

[n0095]

2. Size of the duckweed

2. SHEER/N

[n0096]

As shown in Table 2, the length and width of the Mexican water lily in Examples 1-3 were
enhanced. Among them, the length and width of the water lily treated with gibberellin at a
concentration of 7 ug » mL<sup>-1</sup>in Example 3 were the largest, increasing by about
40% compared with Comparative Example 1 without gibberellin, and the difference from
Examples 1 and 2 was also significant. The length and width of the water lily in Examples 1
and 2 were also relatively increased compared with Comparative Example 1, but the

difference was small.
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NP, SKhwfI1-SKhEfl 3R R ANKEMREEYSEIGR, HPKF3RERNE
RENTUE « mL<sup>-1</sup>HSHEAKEMBERK, HRTNLFALRFNFAERMS, HBIMNLY
40%, B5EMHIIMERGRNERBIRANEE; EHHI1M2MEAKEREERXLF 1M S 18
XIEAN, BERR/.

Therefore, it can be seen that when the Mexican duckweed forms spores, the duckweed body

will relatively increase in size.

FUILRIRD, SATHEEHRN, SHEESEMIEK,
Although the length and width of Comparative Examples 2-3 were also relatively increased,
the results were only slightly different from those of Comparative Example 1, which did not

use gibberellin.

X EEFI2-3E KEMBEEBAMNIEXR, ESKERREBRIINLHILIERESRH

[n0098]

Table 2. Schematic diagram of the effect of gibberellin concentration on the size of duckweed

in Examples 1-3 and Comparative Examples 1-3.

R2FRBRIREX LG 1-3R xS LB 1-389FA R/ NN =
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[n0099]

3. C/N ratio

3. C/NEtfl

[n0100]

As shown in Table 3, when the C/N ratio increases to a certain level, the Mexican clover can

form spores, and the C/N ratio will increase when the Mexican clover forms spores.

NR3ATA], C/NELIGINE—EKFIS EBFAEEER eI AL, HEMITFEMINC/NEESEM,
Compared with Comparative Examples 1-3, the C/N ratio of Examples 1-3 was significantly

enhanced.

53ttefi1-348Lt, SEHEGI1-39C/NISIEEI B & 1EE,

Among them, Example 3 showed the highest C/N ratio at a gibberellin treatment
concentration of 7 ug « mL<sup>-1</sup>, which was significantly different from Comparative
Examples 1-3. Examples 1 and 2 showed the second highest C/N ratios at gibberellin
treatment concentrations of 1 and 3 pg « mL<sup>-1</sup>, respectively, but were still

significantly different from Comparative Examples 1-3.
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Hrp, LHEFIBARERLIERENTUE « mL<sup>-1</sup>BfRIC/NERK, STLEFI1-3EREK,
KEGI 1A SEAEFI2ERBRMIERE D 1F3ug « mL<sup>-1</sup>Bf Rz, B53ttbFI1-358LE
HRAEE,

The C/N ratios of Comparative Examples 1-3 are averaged.

Xt Eb I 1-39C/NEE AR A3

[n0102]

Table 3. Schematic diagram of the effect of gibberellin concentration on the C/N ratio of

Examples 1-3 and Comparative Examples 1-3.

RIFRBRREX LG 1-3X S L F1-389C/NLEFI R NREIRER

[n0103]

Triangle duckweed:

p— 5.
=
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[n0104]

Example 4

SEhtEf5l4

[n0105]

S1. Using normal soil culture methods, select uniform-sized duckweed, remove impurities,

and pre-culture for 1 week.

S1. RAERLEESFTZE, EXIIRIS—N=A5, FRREETLA;

[n0106]

S2. Treat with gibberellin at a concentration of 1 pg « mL<sup>-1</sup>. Spray with
gibberellin once a week on Monday and observe the spore formation. Stop spraying when

spores appear.

S2. FBLERENIUE « mL<sup>-1</sup>HIHRBEFHITIE, BANEA—H#HITURAREERHL

2, ANREESAER, ELALIELEBTE.
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[n0107]

Example 5

SKHEf5I5

[n0108]

Unlike Example 4, the gibberellin treatment concentration was 3 ug « mL<sup>-1</sup>.

5LHEFIARRERE, FREBENIERE 33U - mL<sup>-1</sup>,

[n0109]

Example 6

SKhtEf5l6

[n0110]

Unlike Example 4, the gibberellin treatment concentration was 7 ug « mL<sup>-1</sup>.
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5LrflARERNE, REBENRIEREATUE - mL<sup>-1</sup>,

[n0111]

Comparative Example 4

xtEb 4

[n0112]

Unlike Example 4, gibberellin was not used.

5%nEfldrRNE, RERFER.

[n0113]

Comparative Example 5

XFEEHI5

[n0114]

Unlike Example 4, the gibberellin treatment concentration was 15 pug « mL<sup>-1</sup>.
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SEMHATRNE, FAERNMBRENL5NG + mL<sup>-1</sup>

[n0115]

Comparative Example 6

xfEbfl6

[n0116]

Unlike Example 4, the gibberellin treatment concentration was 25 pug « mL<sup>-1</sup>.

5iEf4RRENE, REENRIERE 25U - mL<sup>-1</sup>,

[n0117]

The measurement results are as follows:

MELERIMT

[n0118]
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1. Induction effect:

[n0119]

(1) Sporulation rate (%)

(1) (%)

[n0120]

As shown in Table 4, the sporulation rate of Example 6 with a gibberellin treatment
concentration of 7 ug » mL<sup>-1</sup>was 14.97%, the sporulation rate of Example 5 with
a gibberellin treatment concentration of 3 ug « mL<sup>-1</sup>was 7.31%, and the
sporulation rate of Example 4 with a gibberellin treatment concentration of 1 ug « mL<sup>-1<

/sup>was 4.67%.

WMRAFRT, KRHEFIGERBRMERERENTUE « mL<sup>-1</sup>HILEHREH14.97%, SEHERF]
STERBRMIERE A3UE « mL<sup>-1</sup>MIERENT.31%, KHEFILEFRBEELIERER

1ug * mL<sup>-1</sup>£5718%E 74.67%;
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[n0121]

Comparative Examples 4-6, i.e., gibberellin treatments at concentrations of 0 ug « mL<sup>-1<
/sup>, 15 ug * mL<sup>-1</sup>, and 25 pg + mL<sup>-1</sup>, all showed a spore formation

rate of 0%.

XfLbfF14-6, BIAREBRAEAREAOUE + mL<sup>-1</sup>. 15ug * mL<sup>-1</sup>Hl

25ug * mL<sup>-1</sup>BILEFEZERE /0%,

[n0122]

Therefore, the sporulation rate was highest when the gibberellin treatment concentration was
7 ug * mbL<sup>-1</sup>, which was significantly different from other examples and
comparative examples. The sporulation rates of the treatment concentrations of 1

ug * mL<sup>-1</sup>and 3 ug + mL<sup>-1</sup> were next. The sporulation rates of
comparative examples 4-6, i.e., the treatment concentrations of 0 ug « mL<sup>-1</sup>, 15
Ug * mL<sup>-1</sup>, and 25 pg * mL<sup>-1</sup>, were all 0%, and no sporulation

occurred.

Fitt, HABERLERERENTUE « mL<sup>-1</sup>BINERERES, S5HEMITHEGIRXTELE]

BWEREEZEER,; WEBREKENLIUEG « mL<sup>-1</sup>MEBERSMIEFRERERN
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3ug * mL<sup>-1</sup>BIEMER 2 ; MmxtELFl4-6BMIERERE H0Ug - mL<sup>-1</sup>.

15ug » mL<sup>-1</sup>#125ug * mL<sup>-1</sup>FILE7AZEE}0%, EBFRAELTE,

[n0123]

(2) Number of spores

QEAHE(TD)

[n0124]

The number of spores formed by *Tripterygium wilfordii* treated with gibberellin was 6.27 at
7ug - mL_NER71,4.19 at3 ug - mL_NER72,and 3.91 at 1 ug » mL_NER73. The number of

spores formed at 0 ug + mL_NER74, 15 ug » mL_NER75, and 25 pg + mL_NER76 were all 0.

ZHAHERESENIETUE - mL<sup>-1</sup>HLE7BENE6.271, 3ug * mL<sup>-1</sup>HIL%
EE 4191, 1ug * mL<sup>-1</sup>LEMHMEE/93.911, 0ug + mL<sup>-1</sup>.

15ug * mL<sup>-1</sup>#125ug * mL<sup>-1</sup>RILE L ER 01

[n0125]

Therefore, in Example 6, the treatment with a mass concentration of 7 ug « mL<sup>-1</sup>

produced the highest number of spores, which was significantly different from other
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examples and comparative examples; the treatments with mass concentrations of 1
ug » mL<sup>-1</sup>and 3 ug * mL<sup>-1</sup> produced the next highest number of

spores.

Fitt, SLHEFI6HMEREREATUG « mL<sup>-1</sup>MLEHPERS, SEMSTHEGIKITLLH

MEMRBEES; WEFRERERNIUG « mL<sup>-1</sup>F3ug * mL<sup>-1</sup>MIERLE

[n0126]

(3) Female-to-male ratio

(3) b EE 51

[n0127]

The male-to-female ratio of sporocarps of *Lysimachia christinae* treated with gibberellin at

concentrations of 7 ug « mL<sup>-1</sup>was 0.61:1; the male-to-female ratio of sporocarps
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ZAFEAREBEVIERERETUE « mL<sup>-1</sup>HIBF R <img file="
BDA0005157129210000121.JPG" frnum="0001" he="62" id="0011" img-content="drawing"
img-format="tif" inline="yes" orientation="portrait" pgnum="0011" wi="58"/> &Lt 790.61
11, 3ug * mL<sup>-1</sup>g978F R <img file="BDA0005157129210000122.JPG" frnum="
0001" he="62"id="0012" img-content="drawing" img-format="tif" inline="yes" orientation="
portrait”" pgnum="0012" wi="58"/> ##Lt90.56 : 1, 1ug * mL<sup>-1</sup>BI7F R <img
file="BDA0005157129210000123.JPG" frnum="0001" he="62" id="0013" img-content="
drawing" img-format="tif" inline="yes" orientation="portrait" pgnum="0013" wi="58"/> Lt
790.53:1, 0ug * mL<sup>-1</sup>. 15ug * mL<sup>-1</sup>F120ug + mL<sup>-1</sup>HIHY
8F R <img file="BDA0005157129210000133.JPG" frnum="0001" he="62" id="0014" img-
content="drawing" img-format="tif" inline="yes" orientation="portrait" pgnum="0014" wi="

58" /> ifELE A0 : 0o

[n0128]

Therefore, the highest proportion of male spores (NER91) treated with a concentration of 7
ug « mL<sup>-1</sup> was observed, showing a highly significant difference compared to the
control group; the proportion of male spores (NER93) treated with concentrations of 1 and 3
ug * mL<sup>-1</sup> was the next highest, with no significant difference between the two

groups, but both showing highly significant differences compared to the control group.
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Hitt, REBREREANTUE + mL<sup>-1</sup>HIf1F R <img file="BDA0005157129210000134.
JPG" frnum="0001" he="63" id="0015" img-content="drawing" img-format="tif" inline="yes"
orientation="portrait" pgnum="0015" wi="58"/> iftbflgE, SHILLFIEREZER,; VIERE
AREF1IFM3pug « mL<sup>-1</sup>HI71FR <img file="BDA0005157129210000135.JPG"
frnum="0001" he="62" id="0016" img-content="drawing" img-format="tif" inline="yes"
orientation="portrait" pgnum="0016" wi="59"/> tftt’X>, BMEZBILEEEER, SXLLEIY

BREEER.

[n0130]

Table 4. Induction effects of gibberellin concentration on *Tripterygium wilfordii* in Examples

4-6 and Comparative Examples 4-6.

RALTEGI4-6 T X L Hl4-6 R BRREN Z ASFRIEFURE

[n0131]

2. Size of the duckweed

2. SHEER/N

[n0132]
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As shown in Table 5, the length and width of the duckweed bodies in Examples 4-6 were
enhanced. Among them, the duckweed bodies treated with gibberellin at a concentration of 7
ug * mL<sup>-1</sup>in Example 6 had the largest length and width, which increased by
about 40% compared with Comparative Example 1 without gibberellin, and the difference
from Examples 4 and 5 was also significant. The length and width of the duckweed bodies in
Examples 4 and 5 were also relatively increased compared with Comparative Example 1, but

the difference was small.

YNERSFAR, SKhEfI4-SEREGI6RI = ASEHE AN KEMREEIYFEIEE, HPLmfleREBRLER
EATug « mL<sup>-1</sup>AHAKENEERA, HRTIHILRFMABEREMS, BMLY
40%, B5EhEfIAMSErEfISHNERBRANES; Erfl4TMSIRAKEREERNLLF1MS B8
G, BERR/N

Therefore, it can be seen that when duckweed forms spores, the duckweed body will

relatively increase in size.

FRULLAIR], =@, SFHRSMBEME KR,
Although the length and width of Comparative Examples 5-6 were also relatively increased,
the results were only slightly different from those of Comparative Example 4, which did not

use gibberellin.
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XFEEBI5-6 B KEMBEEENIER, BE5RERFBRIINLLFALERESHN.

[n0135]

Table 5. Schematic diagram of the effect of gibberellin concentration on the size of duckweed

in Examples 4-6 and Comparative Examples 4-6.

REFRBRIRE X ENEG4-6 T X L FI4-689HA R/ NEIMRE R

[n0136]

3. C/N ratio

3. C/NEtfl

[n0137]

As shown in Table 6, when the C/N ratio increases to a certain level, duckweed can form

spores, and the C/N ratio will increase when duckweed forms spores.

gNER6AIA], C/NECIEME—EK PR =Am A SR, B=AFEEAINC/NEEZIEM,
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Compared with Comparative Examples 4-6, the C/N ratios of Examples 4-6 were significantly

enhanced.

53ttefil4-648Lt, SEHEGI4-689C/NIFIEEI B EIEE,

Among them, Example 6 showed the highest C/N ratio at a gibberellin treatment
concentration of 7 ug « mL<sup>-1</sup>, which was significantly different from Comparative
Examples 4-6. Examples 4 and 5 showed the second highest C/N ratios at gibberellin
treatment concentrations of 1 ug « mL<sup>-1</sup>and 3 pg * mL<sup>-1</sup>,

respectively, but were still significantly different from Comparative Examples 4-6.

Heh, SShEfleREBEREMIEBREATUE « mL<sup>-1</sup>BIIC/NR KR, SXtLbHl4-6ERE X, 3
FEGIAFISZHEFISTE R B R MIERE DS 1M3ug - mL<sup>-1</sup>Bxz, 1B53ttbF4-648LE
HRAEE,

The C/N ratios of Comparative Examples 4-6 are averaged.

xtEE514-689C/NEEAR AT,

[n0139]
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Table 6. Schematic diagram of the effect of gibberellin concentration on the C/N ratio of

Examples 4-6 and Comparative Examples 4-6.

ROFRBRIRE X LNMEGI4-6 K EbfFl4-6B9C/NELFI AR/ N IR E R

[n0140]

Xiao Yeping:

INH S

[n0141]

Example 7

SKhEI7

[n0142]

S1. Using normal soil culture methods, select small water lilies of uniform size and

specifications, remove impurities, and pre-culture for 1 week;
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S1. RAEBLEEFRGE, EXNRBY—NHSE, BRRETET1E;

[n0143]

S2. Treat with gibberellin at a concentration of 1 pg « mL<sup>-1</sup>. Spray with
gibberellin once a week on Monday and observe the spore formation. Stop spraying when

spores appear.

S2. FIBLEREN1IUE « mL<sup>-1</sup>HNHRBRH#ITAIE, BRANE—HITURKRERBHHEL

I, HMBRHEZERER, ELEMREIEE LR,
[n0144]

Example 8

SCHEI8

[n0145]

Unlike Example 7, the gibberellin treatment concentration was 3 ug « mL<sup>-1</sup>.

S5XiEGTARENE, REENLEREI3UE « mL<sup>-1</sup>,
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[n0146]

Example 9

S

[n0147]

Unlike Example 7, the gibberellin treatment concentration was 7 ug « mL<sup>-1</sup>.

S5LHEFITARNE, REBENIERENTUE - mL<sup>-1</sup>,

[n0148]

Comparative Example 7

xFEEBI7

[n0149]

Unlike Example 7, gibberellin was not used.
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STHBITRRNE, kERFEE,

[n0150]

Comparative Example 8

xFEEfI8

[n0151]

Unlike Example 7, the gibberellin treatment concentration was 15 ug « mL<sup>1</sup>.

S5iEGTARRIZE, REENLEREN1IS5Ug - mL<sup>1</sup>,

[n0152]

Comparative Example 9

XFEEHI9

[n0153]

Unlike Example 7, the gibberellin treatment concentration was 25 ug » mL<sup>1</sup>.
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SREFITRRANE, FERMIBREA250g - mL<sup>1</sup>,

[n0154]

The measurement results are as follows:

MELRINT:

[n0155]

1. Induction effect:

[n0156]

(1) Sporulation rate (%)

(1)55705=(%)

[n0157]
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As shown in Table 7, the sporulation rate of Example 9 with a gibberellin treatment
concentration of 7 ug « mL<sup>-1</sup>was 15.12%, the sporulation rate of Example 7 with
a gibberellin treatment concentration of 3 ug « mL<sup>-1</sup>was 5.29%, and the
sporulation rate of Example 6 with a gibberellin treatment concentration of 1 ug * mL<sup>-1<

/sup>was 4.83%.

NRTFR, KRHEFIOERBEMIERERENTUE - mL<sup>-1</sup>HIEHBEN15.12%, SLHEF
TEREBRLIERE A3UE - mL<sup>-1</sup>BIZEHE}5.29%, KHEFIEREENIEREN

1ug * mL<sup>-1</sup>45#1%H4.83%;

[n0158]

Comparative Examples 7-9, i.e., gibberellin treatments at concentrations of 0 ug « mL<sup>-1<
/sup>, 15 pug * mL<sup>-1</sup>, and 25 pg + mL<sup>-1</sup>, all showed a spore formation

rate of 0%.

XFEEfIT-9, BIAREBEMIERENOUE - mL<sup>-1</sup>. 15ug - mL<sup>-1</sup>#l

25ug * mL<sup>-1</sup>RILE1EFRE 0%,

[n0159]

10-01-2026 - Page 71



Therefore, the sporulation rate was highest when the gibberellin treatment concentration was
7 ug * mbL<sup>-1</sup>, which was significantly different from other examples and
comparative examples; the sporulation rates of the treatment concentrations of 1

ug * mL<sup>-1</sup>and 3 ug * mL<sup>-1</sup> were next; while the sporulation rates of
comparative examples 7-9, i.e., the treatment concentrations of 0 ug « mL<sup>-1</sup>, 15
ug * mL<sup>-1</sup>, and 25 pg * mL<sup>-1</sup>, were all 0%, and none of them

sporulated.

FHit, YFKRBEMEFREREANTUG + mL<sup>-1</sup>IHERRES, SEHMSEHEGIKRTELH]
BWEREEER, WMEBEREREN1Ug - mL<sup>-1</sup>MIEBRERSMIEFRSREHN
3ug « mL<sup>-1</sup>HILEMER 7 ; MITELHI7- 9B IEREREHOUE « mL<sup>-1</sup>.

15ug » mL<sup>-1</sup>#125ug *« mL<sup>-1</sup>FILE7AFE}0%, EFRAELT,

[n0160]

(2) Number of spores

QEAHE(D)

[n0161]
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The number of spores formed by *Phyllostachys edulis* treated with gibberellin was 6.23 at 7
ug » mL_NER114,4.07 at 3 ug - mL_NER115,and 3.75 at 1 ug + mL_NER116. The number of

spores formed by O pg « mL_NER117,15 pg « mL_NER118, and 25 pg * mL_NER119 was 0.

INHSEERBRAGIETUE « mL<sup>-1</sup>HILEENE/76.231, 3ug + mL<sup>-1</sup>HyZs
HERENA.07TD, 1ug » mL<sup>-1</sup>£EFERE }3.751, Oug * mL<sup>-1</sup>.

15ug * mL<sup>-1</sup>#25ug « mL<sup>-1</sup>HIEHAEEE 0

[n0162]

Therefore, in Example 9, the treatment with a mass concentration of 7 ug « mL<sup>-1</sup>
produced the highest number of spores, which was significantly different from other
examples and comparative examples; the treatments with mass concentrations of 1

ug * mL<sup>-1</sup>and 3 ug * mL<sup>-1</sup> produced the next highest number of

spores.

Fitt, SEHEFIORMEREREATUE « mL<sup>-1</sup>MERBER S, SHEHMIHEGI KX ELFI
HEREZER, WIEREREN1UE © mL<sup>-1</sup>F3ug + mL<sup>-1</sup>HILE7E#E

RZo

[n0163]
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(3) Female-to-male ratio

(©)]:27:3udtT]

[n0164]

The sporocarp male-to-spore ratio of *Solanum nigrum* treated with gibberellin at a
concentration of 7 ug «+ mL_NER123 was 0.58:1, at 3 ug - mL_NER124 it was 0.49:1, at 1
ug « mL_NER125 it was 0.49:1,and at O ug - mL_NER126, 15 ug - mL_NER127 and 20

ug « mL_NER128 it was 0:0.

INHSEERBELMIBERERETUE « mL<sup>-1</sup>HIFRiftb70.58 : 1, 3ug * mL<sup>-
1</sup>B9BFREEEL790.49 1 1, 1ug » mL<sup>-1</sup>HIf8F R 70.49:1,
Oug » mL<sup>-1</sup>. 15ug * mL<sup>-1</sup>#20ug + mL<sup>-1</sup>RIHI7FRiELL

790 : 0o

[n0165]

Therefore, the treatment with a mass concentration of 7 pg * mL<sup>-1</sup> had the

highest proportion of male and female spore fruits, which was significantly different from the
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control group; the treatments with mass concentrations of 1 and 3 ug « mL<sup>-1</sup> had
the next highest proportions of male and female spore fruits, and there was no significant

difference between the two, but both were significantly different from the control group.

Fitb, REREREATUE « mL<sup>-1</sup>HBFRIiELLFIRS, SHILHEREZES; &
ERERENIM3ug « mL<sup>-1</sup>FRIELLRZ, BMEZBLEEER, SXLLHIY

BREEER.

[n0167]

Table 7. Induction Effects of Gibberellin Concentration on *Lysimachia christinae* in

Examples 7-9 and Comparative Examples 7-9

RTEHEHIT-OR X EEBIT-OFRBRARE X/ N\ FR)IEFRRE

[n0168]

2. Size of the duckweed

2. SHEER/N

[n0169]
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As shown in Table 8, the length and width of the *Nymphaea pulcherrima* bodies in Examples
7-9 were all enhanced. Among them, the length and width of the *Nymphaea pulcherrima*
bodies treated with gibberellin at a concentration of 7 ug « mL<sup>-1</sup>in Example 9
were the largest, increasing by about 40% compared to Comparative Example 7 without
gibberellin, and the difference from Examples 7 and 8 was also significant. The length and
width of the *Nymphaea pulcherrima* bodies in Examples 7 and 8 were also relatively

increased compared to Comparative Example 7, but the difference was small.

YNR8FAR, SEHEfI7-SEMEBIORBYNHSSESEAN KEMBEEIYGEIEE, HPSLrfloRBRLER
EATug « mL<sup>-1</sup>BFHEKEMEERA, BRTHLEHTRFNNFAEERTS, EMS
40%, BS5EMHITMSSHEFISNEFBRANESE; EHfI7TM8RAKEREERMLLLFI TS B8
X, BERR.

Therefore, it can be seen that when duckweed forms spores, the duckweed body will

relatively increase in size.

FLERIR], SRS, SEHASEXIE K,
Although the length and width of Comparative Examples 8-9 were also relatively increased,
the results were only slightly different from those of Comparative Example 7, which did not

use gibberellin.
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XFEEBIS- 9B KEMBEEENIER, BE5RERAFBRIINLLFITERESRH.

[n0171]

Table 8. Schematic diagram of the effect of gibberellin concentration on the size of duckweed

in Examples 7-9 and Comparative Examples 7-9.

REFRBRIRE X LG T-9K X ELFI T- 9B HA R/ NEIR B &R

[n0172]

3. C/N ratio

3. C/NEtfl

[n0173]

As shown in Table 9, when the C/N ratio increases to a certain level, *Leptochloa chinensis*

can form spores, and the C/N ratio will increase when *Leptochloa chinensis* forms spores.

gNERIATA], C/NEBIEME|—EKFIP NSRRI AL, B/\H S5 ARYC/NEE SN,
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Compared with Comparative Examples 7-9, the C/N ratio of Examples 7-9 was significantly

enhanced.

S53ttef7-948EL, SEREGIT-9OC/NISIEEI B EIEE,

Among them, Example 9 showed the highest C/N ratio at a gibberellin treatment
concentration of 7 ug « mL<sup>-1</sup>, which was significantly different from Comparative
Examples 7-9. Examples 7 and 8 showed the second highest C/N ratios at gibberellin
treatment concentrations of 1 and 3 ug « mL<sup>-1</sup>, respectively, but were still

significantly different from Comparative Examples 7-9.

Heh, SShEfIoRBEMIEBREATUE « mL<sup>-1</sup>BIIC/NR KR, SHELEBHIT-IERE X,
FEGITFISSHEFISTE R B RN IERE D H1M3ug « mL<sup>-1</sup>Bkz, {B53tLbHI7-048Lk
HRAEE,

The C/N ratios of Comparative Examples 7-9 are averaged.

XFEEBI7-989C/NEE AR AT,

[n0176]
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Table 6. Schematic diagram of the effect of gibberellin concentration on the C/N ratio of

Examples 7-9 and Comparative Examples 7-9.

ROFRBRIRE X LG 7-9K X EbFI7- 989 C/NELFI AR/ N NRE &R

[n0177]

In summary, the culture effect was best when the gibberellin concentration was 7
ug * mL<sup>-1</sup>, with optimal results in terms of sporulation rate, number of

sporulations, male-to-female ratio, body size, and C/N ratio.

LR ERRIR, HRBERREANTUE « mL<sup>-1</sup>BIIEHANREL, TILBLERER. &M, If
LB, SRR C/NLEBI, &M
Furthermore, as shown in Table 1-9, higher gibberellin concentrations are not necessarily
better. When gibberellin concentrations rise to a certain level, they can affect the spore

formation of duckweed and inhibit its growth.

HEB, R1-97H, ABRREHIFESHLY, SRBRREASE—ERER, a¥METLER,

MHISREE R,
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By controlling the gibberellin concentration using the method described in this application,
we can not only effectively improve the quality of Duckweed conservation resources, bringing
significant benefits to the cultivation of superior Duckweed quality and the reduction of
conservation costs, but also effectively solve the problem of breeding new hybrid varieties

and overcome difficulties in production applications.

BIARBFNTEERIRBRRE, TMUEBENRSFIZRFMEE, NIEERNRVETEmBA

FERFRMEATREZNR, CBARFRARIHEMETEE, BREF LRI A%,

[n0178]

The above embodiments only illustrate several implementation methods of this application.
The descriptions are relatively specific and detailed, but they should not be construed as

limiting the scope of the invention patent.

LSRRI RA T ANERIBRY LML S T, ERABRANERNIFE, BEHTeRLIEMmE#EN 2RE
FISEE AR,

It should be noted that those skilled in the art can make several modifications or
improvements without departing from the concept of this application, and these all fall within

the scope of protection of this application.
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NEHIEHNE, WFARMENEZBRARAARRKR, EAREBAEEHENRRT, FaIUMEETE
Feakcid, XL EFARRIBNRFRIFEE.
Therefore, the scope of protection of this patent application shall be determined by the

appended claims.

Eitt, ZAERIBELTRAIRIFE RN AR A FIZE SR i,
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