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Abstract

were selected as the propagation material. Experiments were conducted on one-year-old, two-year-old and three-year-old rhizomes to investigate the effects of hor-

[ Objectives | This study was conducted to obtain the best planting technology system of Dysosma versipellis. | Methods ] The rhizomes of D. wversipellis

mone formula, soaking time, and growth years on the planting technology. [ Results] The effects of various factors on the growth rate of D. wversipellis ranked as hor-
mone formula > rhizome age > soaking time (h). The optimal combination was A,B,C,, which corresponded to three-year-old rhizomes soaked for 12 h in a hormone
solution containing BA 2 mg/L + NAA 0.2 mg/L. Adventitious roots of D. wversipellis (including isolated adventitious roots and adventitious roots attached to two-
year-old rhizomes) were also used for propagation, while also considering whether to add Shuangjier (GGR) solution, with soaking times in the GGR solution set
at4, 12, and 24 h, respectively. The results indicated that soaking the roots attached to rhizomes in GGR solution for 12 h yielded the highest growth rate.
[ Conclusions ] This study not only provides technical support for the cultivation of D. wversipellis, but also offers a reference for formulating corresponding Technical

Operating Procedures (SOP) and establishing demonstration bases.
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Dysosma versipellis (Hance) M. Cheng ex Ying, a rare and
endangered medicinal plant endemic to China, is a perennial herb
belonging to the genus Dysosma in the family Berberidaceae'' ™.
It is distributed in Guangdong, Guangxi, Yunnan, Guizhou, Si-
chuan, and other regions, typically growing in shady and moist
environments, under bamboo forests, or in evergreen forests on
limestone mountains, at elevations ranging from 300 to 2 400 m.
Its rhizomes are used medicinally for treating injuries from falls,
bruises, and fractures, hemiplegia, joint pain, and snake
bites'*~

medical texts such as Shen Nong’s Herbal Classic and Compendium

7. D. versipellis has been documented in ancient Chinese

of Materia Medica. The roots and rhizomes are used in traditional
medicine for their effects in clearing heat and toxins, resolving
phlegm and masses, and dispersing blood stasis and swelling.

They are indicated for conditions including boils, carbuncles,
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furuncles, traumatic injuries, venomous snake bites, hemiplegia,
bronchitis, hepatitis B, infantile convulsions, and also serve as an
insecticide™ !, The active components in D. versipellis are lignan
compounds, such as podophyllotoxin and its derivatives, which
have been found in studies to possess antitumor, antibacterial,
and antiviral effects!® ™",

In this study, with D. wversipellis as the research subject, its
cultivation technology (such as rhizome propagation and adventi-
tious root reproduction) was investigated, aiming to provide a ref-
erence for formulating corresponding Technical Operating Proce-

dures (SOP) and establishing demonstration bases.

Materials and Methods
Experimental materials

D. wversipellis was collected from Jinxiu County, Laibin City,
Guangxi Zhuang Autonomous Region (24. 147136N, 110.204170E).
The plant was identified as D. wversipellis (Hance) M. Cheng ex
Ying by associate professor Dai Zhonghua from Guangxi University
of Chinese Medicine.
Experimental methods
Experimental design In spring, healthy rhizomes of D. wversipel-
lis showing no obvious signs of pests or diseases were selected as
experimental materials. Rhizome samples from one-year-old, two-
year-old, and three-year-old plants (all with fibrous roots atta-
ched) were chosen, and 20 — 30 samples were collected for each
age. The rhizomes were rinsed with tap water to remove surface
soil. Following an L, (3’) orthogonal array, the rhizomes were
soaked in hormone solutions with varying ratios. A blank control
group was cultivated in tap water without hormones.
Sowing method Before sowing, the cut surfaces were coated

with tung oil to prevent pests and diseases. Sowing was conducted
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in marked rows with a row spacing of 20 cm. Furrows were dug to
a depth of 3 —4 c¢m, and one cut piece was planted every 10 cm
along the furrow. The cut pieces were covered with fine soil and

watered thoroughly.

Results and Analysis
Experimental design and results of rhizome propagation in
D. versipellis

An L, (3%) orthogonal array was employed to evaluate three
factors at three levels each: hormone formula, soaking time, and
rhizome age. The objective was to identify the optimal experimen-
tal protocol for rhizome propagation.

The hormone formulations were as follows: (1) BA 3 mg/L +
GA, 0.2 mg/L, @ BA 2 mg/L + NAA 0.2 mg/L, and 3 BA
1 mg/L +TDZ 0.2 mg/L. The soaking durations were 8 , 12 and
24 h.

The rhizome ages included one year old, two yeas old, and
three years old. Factor levels are shown in Table 1, and the or-
thogonal experimental design is presented in Table 2. The blank
control group was cultivated in tap water without hormones.
Growth conditions were regularly observed, and the sprouting of
adventitious buds was recorded at 3, 6, and 9 months after plant-
ing. The sprouting rate was calculated at 6 months as follows:
Sprouting rate (% ) = (Total number of buds after planting — Total
number of buds before planting)/Number of parallel replicates x
100% .

The same calculation method was applied to the control
group.

Table 1 Factor level table for rhizome reproduction

Level A B ¢
Hormone formula Soaking time //h Age
(D BA 3 mg/L + GA3 0.2 mg/L 8 One year old
2 (@ BA 2 mg/L +NAA 0.2 mg/L 12 Two years old
3 @ BA 1mg/L +TDZ 0.2 mg/L 24 Three years old

As shown in Table 2, the effects of various factors on the
growth rate of D. wversipellis ranked as hormone formula > rhizome
age > soaking time (h) (A >C >B). The optimal combination
was A,B,C,, which corresponded to three-year-old rhizomes
soaked for 12 h in a hormone solution containing BA 2 mg/L +
NAA 0.2 mg/L. The sprouting rate obtained using water soaking
alone was 133.33% . The results of the rhizome propagation ex-
periment are shown in Fig. 1.

Adventitious root propagation of D. versipellis

D. wversipellis possesses a well-developed underground root
system. A typical three-year-old plant generally has over 30 roots,
each measuring 50 — 60 c¢m in length. Accordingly, the fibrous
roots excised from the rhizomes were cut into segments of 10 —30
cm, which were horizontally buried in soil, covered with 4 =5 ¢m
of fine soil, and thoroughly watered. The sprouting rate was subse-

quently observed.

Table 2 Orthogonal experimental design and result table for rhizome

propagation

No. Factor Sprouting

A B C rate // %
1 3.00 3.00 1.00 100. 00
2 1.00 2.00 3.00 200. 00
3 3.00 1.00 3.00 166. 67
4 1.00 3.00 2.00 150.00
5 2.00 3.00 3.00 166. 67
6 3.00 2.00 2.00 100. 00
7 2.00 2.00 1.00 200. 00
8 2.00 1.00 2.00 150.00
9 1.00 1.00 1.00 100. 00
K, 450 416.67 400
K, 516.67 500 400
K; 366. 67 416.67 533.34
R 150 83.33 133.34

N

Fig. 1 Rhizome propagation experiment of D. versipellis (left: be-
fore planting, right: after 9 months)

Fig. 2 Growth of D. versipellis during adventitious root propaga-
tion

The adventitious root propagation experiment utilized cut
peices from two-year-old D. wversipellis plants. Two types of materi-
als were used: one consisted of isolated adventitious roots ( ap-
proximately 10 cm in length) , and the other consisted of adventi-
tious roots attached to two-year-old rhizomes ( cut with buds). For
both types, approximately 20 — 30 replicates were designed per
sample. The experimental design also included treatments with or
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without addition of Shuangjier (GGR) solution, as well as soaking
durations in GGR solution of 4, 12, and 24 h. The experimental
design is detailed in Table 3, and growth images are shown in
Fig. 2.

The effects of rhizome age (one year old, two years old, and
three years old) on the experiment was also investigated. The spe-
cific design is detailed in Table 3 below. Growth conditions were
regularly observed, and the sprouting of adventitious buds was re-
corded at 3, 6, and 9 months after planting. The sprouting rate
was calculated at 6 months as follows: Sprouting rate (% ) =
(Total number of buds after planting — Total number of buds be-
fore planting)/Number of parallel replicates x 100% . The specific
experimental design for investigating the effects of different root a-
ges (one year old, two years old, and three years old) is shown in
Table 4 below.

Based on the experimental design for adventitious root propa-
gation, the optimal propagation method was determined to be:
soaking rhizome-attached roots in GGR solution for 12 h. Regard-
ing the influence of different ages on adventitious root propagation,
the three-year-old adventitious roots yielded the best results.

Table 3 Experimental design of adventitious root propagation

Sprouti
No. Treatment method prowiing
rate // %
A Adventitious roots alone, soaked in GGR solution for 4 h 8
B Adventitious roots alone, soaked in GGR solution for 12 h 20
C Adventitious roots alone, soaked in GGR solution for 24 h 17
D Adventitious roots alone, planted directly in tap water 4
E Adventitious roots with rhizomes, soaked in GGR solution 35
for4 h
F Adventitious roots with rhizomes, soaked in GGR solution 49
for 12 h
G Adventitious roots with rhizomes, soaked in GGR solution 43
for 24 h
H Adventitious roots with rhizomes, planted directly in tap 32
water
Table 4 Experimental design for different rhizome ages
S -
No. Treatment method prouting
rate // %
I One-year-old adventitious roots alone, soaked in GGR so- 4
lution for 12 h
B Two-year-old adventitious roots alone, soaked in GGR so- 20
lution for 12 h
J Three-year-old adventitious roots alone, soaked in GGR 23
solution for 12 h
K One-year-old adventitious roots attached to rhizomes, 16
soaked in GGR solution for 12 h
L Two-year-old adventitious roots attached to rhizomes, 49
soaked in GGR solution for 12 h
M Three-year-old adventitious roots attached to rhizomes, 54

soaked in GGR solution for 12 h

Conclusions and Discussion

D. wersipellis is a precious plant endemic to China with

significant medicinal value. This study employed an orthogonal de-
sign to explore cultivation methods for its rhizomes. The optimal
protocol was determined to be soaking three-year-old rhizomes in a
solution of BA 1 mg/L + TDZ 0. 2 mg/L for 24 h, achieving a
sprouting rate of 167% . The control group without hormone treat-
ment exhibited a sprouting rate of 100% , indicating that D. ver-
sipellis can sprout naturally without hormonal intervention, but
hormone soaking significantly enhances the sprouting rate.

D. wversipellis possesses a well-developed underground root
system. Through experimental design for adventitious root propa-
gation, the optimal propagation method was determined as: soa-
king rhizome-attached roots in GGR solution for 12 h. The control
group treated with tap water also showed sprouting capability, but
demonstrated a lower sprouting rate compared with the GGR-trea-
ted group. The study also revealed that isolated roots alone could
develop buds, achieving a rate of 8% , though the sprouting rate
remained low. These results indicate that rhizome-attached roots
exhibit higher survival rates during propagation.

When comparing the effects of different rhizome ages ( one-
year-old, two-year-old, and three-year-old ), it was found that
three-year-old rhizomes exhibited a higher sprouting rate of
154% , surpassing that of one-year-old and two-year-old rhizomes.

The artificial cultivation models of D. versipellis were system-
atically investigated in this study. Exploring the rhizome propaga-
tion and adventitious root propagation of D. wversipellis is of great
significance, as it not only provides technical support for the culti-
vation of D. wersipellis but also offers a reference for formulating
corresponding Technical Operating Procedures (SOP) and establis-
hing demonstration bases, thereby demonstrating considerable po-
tential for broader adoption.
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Packaging, Storage and Transportation
Packaging

The packaging and labeling must comply with the require-
ments of NY/T 1655.
Storage and transportation

During storage, products should be stored separately by vari-
ety, grade, and specification. Stacking should ensure uniform air
circulation. The suitable storage temperature is 11 to 13 °C, and
the suitable relative humidity is around 80% . The storage room
should be cleaned and disinfected before use, and its temperature
should be reduced to the suitable range. Storing together with toxic
or hazardous substances is prohibited. Pre-cooling is required be-
fore transportation. The suitable transport temperature is 10 to
13 °C, and the suitable relative humidity is around 80% .

Management of Production Waste

Residual branches, diseased leaves, senescent leaves and
weeds in the field are promptly cleared away and centrally subjec-
ted to harmless treatment to maintain clean field conditions. Emp-
ty pesticide bottles or bags are collected and processed according

to their type.

Production Records

Detailed records are maintained, including information on the
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production site’s environmental conditions, production inputs, pro-
duction management, pest and disease control, product quality
testing, and relevant traceability data. These records are kept for

a period of no less than three years.
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