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Abstract

Juncao grass, a multifinciional crop developed through tnnovative agricaltural technology, has
gatned significant attention for its agronomic potential i addressing food security, enhancing
envirammentol sustainability, and roral development. The graxs is wtilized for musfroom
cultivation, livestock feed, soil conservation, and bioenergy production. The ligh nutritive value,
adaprability, and ecological benefits of Juncao grass make it a promising crop for sustainable
agrictlture. A stucdy was condueted at the Introduction Plat of the feeds and nutrition research
programme, National Animal Production Research Institwee, Shika, Zaria, ro explore a
preliminary invesiigation on the nuiritive potendiol of Juncao grass (Pennisetom purpureten). The
orass was planted in a Randomized Complete Block Design with stage of harvest as treatment aned
iliree replicates in Smx Sm plots, Planting was done through sterm cuts with 2 to 3 nodes at an angle
450 it the grovnd . Daater om plant height, leaflength, leafwidty, siller number stem diameter; and
ey matter vield were taken from each plot before the first and second harvest. Also, data on
meisture, dry matter, erude protein, ether exiract, crude fihve, nitrogen-free extract, and
metabolizable energy were determined. Data collecred were analvzed using SAS, package and
means were compared using Duncan Multiple Range Test. The plant height was significantly
(P<0.03) higher (332 5cem) in second harvest. Similar trend was observed for stem diameter
(7.03cn) and total drv matier vield of 12.2 100, The leaf fength (113.3em), leaf width (5.43cm),
number of leaves (23) and tilfers (2 3) were significantly higher (P<00.03) during the fivst harvest,
The percentuge crude protein, ether extract, moisture, and metabolizabfe energy are significamtly
(P<0.05) highly concentrated in the leaves 740%, 2.89%, 62.65%, and 1,205 kealtkg
respectively,. The percentage dry matter (46.61%), crude fibre (22.03%), avh (12.82%), and
mitragen-free extract (12, 18%) is highly cancentrated in the stems of Juncan grass than in leaves.,
The nutritive vafues obtained for Juncao grass in Shika are necessary for the improvement of
livestack feed The silage produced exhibits acceptable fermentation quality (nH, aroma) and
mtritional valuwe (CP NEFE) It ix therefore, necessary to explore the potential vields and nistrient
of Juncan grass as feed for ruminant. It could be recommended to cultivate Juncao grass on laree
scale to address feed shartage in Nigeria,
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Description of Problem

Juncao technology, developed by
Professor Lin Zhanxi of Fujian Agriculture
and Forestry University (FAFU), China.
The term "Juncao" translates to
"mushroom grass," highlighting its dual-
purpose application in fungal cultivation
and as a forage crop for livestock feeding.
Juncao grasses are used as fodder Tor
cattle, goats, and sheep, improving animal
health and preductivity. The high protein
and fiber content of Juncao grass enhances
milk production and weight gain in
livestock (Lineral., 2022). In line with the
proposal hy the presidential committee on
the implementation of livestock reforms
proposed that a combination of ranching
and open grazing could offer the most
viable solution to Nigeria's farmers- herder
crises. In the quest to take proactiveness to
resolve this crisis. The National Animal
Production Research Institute, Shika,
received a sample of Juncao grass in May,
2024 from Federal Ministry of Agriculture
and Food Sceurity (FMAFS), Department
of Animal Husbandry Services, Abuja.
The grass is mainly used as feed for
livestock in form of cut and carry feeding
systems. It has the ability o withstand
repeated cutting and will rapidly
regenerate, producing palatable leafy
shoots (Negawo er al., 2017). It is a
multipurpose forage crop that can be
grazed directly, or made into silage or hay
and as substraie for mushroom production.
The varied uses provide an indication of
the diversity of roles that Juncao grass
could contribute to the reduction of
poverty and nutntion. In Rwanda, Lin
(2022} reported that Juncao project created
job for poor people and have trained more
than 20,000 people, dircetly supported 50

cooperatives and companies. In Fuzhou,
Jin L, (2012) reported nutritional features
of artificially cultivated Juncao grass
(Pennisetum purpurenm Schumach ey
Huanan Xijing) with a forage height of
1.4m, protem content of about 10.46% on
air dried basis. The objective of this study
wias to explore preliminary investigation
on the yield and nutritive quality of the
newly introduced Juncao grass and
optimizing nitrogen fertilization to
improve crude protein content and vield.

Description of the experimental site

The study was conducted during the rainy
sgason in 2024 at the experimental farm of
Feeds and Mutrition Research Programime,
National Animal Production Research
Institute (NAPRI), Shika, Zaria. Shika is
located on Latitude 11" 12'W. Longitude
07" 33'E and altitude 660m above sea level,
22km Morth-West of Zaria in the Northern
Guinea Savannah zone of Nigeria, The
climate of the study area is characterized
by a defined wet and dry season. Wel
season starts from April to early May and
enids in late September to early October
while the dry season from Ogtober to April
ranges from 1110 w0 1160mm with a
maximum temperature of 39°C in May and
minimum temperature of 10.5°C recorded
in December/January and relative
humidity of approximately 75% (IAR,
2024).

Soil sampling and Analyses

Soil samples was collected from the
experimental site with the aid of soil anger
at 4 corners and centers of the plots at 0-15
depth and make a composite sample for
soil analysis before the commencement of
the experiment. The soil samples were
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analyzed for physical and chemical
propertics as deseribed by (AES, 1998), 1o
determine texture, particle size, total
nitrogen, total carbon, phosphorus, soil pH
and Cations Exchange Capacity (CEC).
The analysis was done at the Department
of Soil Science, Faculty of Agriculture,
Ahmadu Bello University, Zaria. The soil
texture was sandy loam (73.95% sand,
16.20% clay, 9.85% silt), witha pH of 520
and total nitrogen of 0.1 2% (Table 1),

Planting and Management

The Juncao grass was planted through
cuttings having double to triple nodes
horizontally placed in the soil at 45" and
covered with soil. The area of each plot is
5m x 5m and plant spacing, inter and intra
rows are 0.5m x lm respectively. The
chemical fertilizer used in the experiment
was N-P-K = 20:10:10, the application
quantity was 250 kg/ha. The 60% fertilizer
was used as a base fertilizer, 20% fertilizer
was applied in tillering stage and 20%
fertilizer was used during elongation stage.
Weeding was done manually with hoes at 4
and 8 weeks after sowing. The experiment
was laid in a Randomized Complete Block
Design with stage of harvest as treatment
in three replicates. Data was collected
from five (5) plants randomly sampled per
plot and tageed for the measurements of
various agronomic parameters using the
Standard Procedure of Tarawali er al
(1995). Number of tillers was estimated by
counting the number of tillers within 5
randomly sclected Juncao grass stand al
gach harvesting period usinga 0.5mx 0.5m
quadrat. The plant height of Juncao was
determined by measuring from the base of
the plant to the flag leave with the aid of a
lape rule on 5 randomly selected stands per

plot. Leaf length of Juncao grass was
estimated by measuring from the tip of the
leaf to the base of the ligule with the aid of
tape rule from 5 randomly selected plant
stands per plot. The leaf width was
determined by measuring the width at
midpoint of the lealf on 5 randomly
selected plants stands per plot. The first
harvest was done on the 10" November,
2024 while the second harvest was done on
the 5" of January, 2025. The Kjeldahl
method (AOAC, 2005) was used to
measure the total nitrogen from Juncao
samples collected from the two harvests.

Preparation of Juncao Silage

Juncao grass was harvested at 100 days
chopped to 2 cm with a forage chopper.
The chopped forage material was ensiled
in bottle silos containing lkg of the
chopped Juncao and propery compressed
to eliminate any trace of air in the bottle
and then sealed with cover lid to ensure
anaerobic fermentation. After 22 days
Tuncao silage was opened three samples
were collected from the bottom, middle
and top of each silage bottle. Samples
collected were examined for physical
properties (colour, aroma and texture) by
visual examination and rated by
independent scorers as described by
Ishiaku et al. (2020). The pll of the silage
was measured with pH meter. Composite
sample (450g) was obtained by selecting
materials (150g) then bulk immediately
and mix thoroughly before it is being
stored in the refrigerator at (-5'C) until
required for proximate analysis.

Data Collection and Analysis
Agronomuc parameters (plant height, leaf
length, leal wadth, tiller number, stem
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diameter, and dry matter yield) were
measured at the first {November 10, 2024)
and second (January 5, 20235) harvests.
Nutritional composition (crude protein,
ether extract, crude fibre, ash, nitrogen-
free extract, and metabolizable encrgy)
was analyzed using standard methods
(AOAC, 2005). Data were analyzed using
SAS (2005), with means compared using
Duncan's Multiple Range Test (Duncan,
1935).

Results and Discussion

Agronomic performance

The mean plant height at first harvest was
3138 em, which was significantly lower
(P-=0.05) compared to the mean height of
3325 cm at second. This indicates that
Juncao grass continues to grow taller with
extended harvest periods. The mean leaf
length at first harvest was 113.3 em,
significantly higher than the 1088 em
observed at second harvest. Conversely,
the mean leaf width was slightly higher at
first harvest (5.43 cm) compared to seceond
harvest (4.88 c¢m). These differences
suggest that leal growth may stabilize or
decrease slightly as the plant matures, The
mean stem diameter increased from 6.28
cm at first harvest to 7.03 em at second
harvest, indicating that the stems thicken
as the plant ages. The mean tiller number
deereased from 23 tillers at first harvest Lo
L3 tillers at second harvest. This reduction
could be doe to the plant allocating more
resources to height and stem growth rather
than producing new tillers (Islam e, al.,
2023). The dry matter yield significantly
increased from 8.69 tha at first harvest to
12.21 t'ha at second harvest. This suggests
that Juncao grass accumulates more
biomass over lime, making it a valuable

crop for biomass production, The variation
in plant height may be associated with soil
fertility or nutrient absorption rate by
individual crop. There was slight decrease
in leave width compared o a study
conducted inchina. (Lin efal 2022y which
suggested that leave width may vary with
environment condition. Juncao grass tends
to produce more tillers at earlier age than
when fully matured and tend to allocated
more resources W height and stem growth,
Mengistu er al., (2024) reported vields
tend to be higher in tropical environment
than in cooler climates. The dry matter
yield in this study aligns with findings by
Mwendia ef al. (2017). who reported
yields ol 1040 t/ha depending on
management and environmental
conditions.

Nutritional composition

The percentage crude protein, ether
extract, moisture and metabolizable
energy are significantly (P<0.05) highly
concentraled in the leaves 7.40%, 2.89%,,
62.65% and 1,205 kecal’kg respectively
than those found in the stems of the Juncao
grass. Its high crude protein (8 to 12% CP)
makes it valuable component of ruminant
feed. The percentage Diry matter (46.61 %),
Crude fibre (22.03%), Ash (12.82%) and
Nitrogen Free Extract (12.18%) are highly
concentrated in stems of Juncao grass.
Juncao grass is highly nutritious, making it
an exccllent substrate for mushroom
cultivation and a valuable forage crop for
livestock feeding (Lin 2022), The nutritive
compositionof Juncao grass in this study is
up to 7.40% CP depending growth stage.
The crude protein content was lower than
the 11.33-17.74% reported for giant
Juncao i China (Lin, 2022), possibly duc
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to differences in soil fertility or climate.
Nitrogen is one of the key factors affecting
the quality and yield of Juncao grass (Zhu
ef el 2022). In another study, Lin (2022)
reported that crude protein in first and
second harvest are 5.58 and 25.4
respectively and crude fiber of 406 to
56.6% higher than the values obtained in
this study was sufficient for ruminant
production. The Crude fibre content in
stem was 24% which supports growth and
provides roughage for livestock. The
metabolizable energy was comparable 1o
the report of 10.8MI/Kg DM, (Islam er al.
2023).

The recorded temperature of 18.33°C falls
within the typical range for well-preserved
silage, Proper fermentation usually occurs
at temperatures below 30°C, as higher
temperatures may indicate undesirable
microbial activity (McDonald ef al,
2011). The moderate temperature here
suggests effective fermemation, A pH of
5.30 is slightly higher than the ideal range
(3.8-4.2) for high-quality silage, which is
critical for inhibiting clostridial and
enterobacterial growth (Kungetal., 2018).

However, it is still within an acceptable
range for silage preservation, indicating
partial lactic acid fermentation, A sweet
aroma is indicative of successful
fermentation, likely due to the presence of
lactic acid and other volatile organic
compounds (VOCs) produced by lactic
acid bacteria (Li et af., 2020). This is a
positive sensory attribute for silage
quality,

The yellowish-green color suggests
minimal oxidation and good preservation
of ehlorophyll, which aligns with proper
anaerobic conditions during ensiling
{Weinberg and Muck, 1996).
Discoloration (brown or black) would
mdicate spoilage. The coarse wexhure may
reflect the inherent fibrous nature of
Juncao grass. While finer textures are often
preferred for palatability, coarseness can
still be suitable for ruminants, depending
on the species (Van Soest, 1994), The DM
content of a typical silage ranges from
30-50% Ishiaku er al, (2024), The CP
content is moderate. comparable to other
grass silages (Napier grass: 8-12%)
(Ogunade er al, 2016). This level is

Figure 1. Weather observations at Shika and environs during the
experimental period in 2024
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adequate for livestock nutrition, though
higher protein silages (e.g. legume-hased)
may be preferable for high-performance
animals. The high CF content reflects the
lignocellulosic nature of Juncao grass,
which is typical for tropical grasses. While
this provides rumen fll, excessive fiber
may reduce digestibility (Van Soest,
1994, The low EE value indicates
minimal lipid content, which is expected
for grasses. Higher EE could improve
energy density but may also risk rancidity
(Buxton and O'Kiely, 2003). NFE
represents soluble carbohvdrates and
starches, The high value suggests pood
fermentable substrate availability, which is
essential for lactic acid production during
ensiling (McDonald et al., 2011). The ash

content reflects mineral residues. This
value is within the typical mnge for grass
silages (8-12%) and indicates no
excessive soil contamination (Kung ef al.,
2018),

The key observations (Figure 1) showed
that the highest temperature was observed
m May. 37.4°C typical of pre-rainy season
heatand lowest temperature 12.8°C was in
November attributed to harmattan
influence. rainfall was peak in august
(452.3 mm), consistent with the monsoon
core. The total annual rainfall of 1,123.8
mm recorded align with long-term
averages (IAR, 2024). The relative
humidity was highest in August (77.1%)
due to heavy rains and lowest in Febroary
(10.8%) during dry harmattan winds.

‘Table I: Physical and Chemical Characteristics of Silage produced from Juncao grass

Physical characteristics

Chemical characteristics

T'C 18,33 DM 35,0
pH 530 Cp 10,06
Aroma Sweet CF 27.96
Color Yellowish green EE 2%
Texture Coarse NFE A0.91
Ash 10.56

Table 2: Mhyvsical and Chemical Properties of Soil collected at the experimental site.

Soil depth (0-13¢m)

Physical propertics 2023 2024
Particle size (%)

Clay 16.20 17.50
Silt .85 7.50
Sand 73.95 750
pH (CaCly) 520 5.10
Chemical properties

Total Nirogen (%) 012 0.20
Organic carbon (%) 0.50 0.75
Zn {ppm) 182 .60
P{ppm}) G4 924
Exchangeable cation (meg/100g of soil)

Ca” 225 241
Mg" : 082 073
K 0.22 0.30
Ma' 0.17 022
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Table 3: Growth parameters and forage vield of Juncao grass (cm) in Shika

farvest replication  Plamt  Leave  Leave Leave  Stem Tiller  Dry matter
height length  width  oumber  diameter number  vield (Uha)
B 3066 115 S8R 23 646 24 R4
First 2 210 Nlod 498 27 610 22 9.34
menn 313.8° 1133 543 25" 6.28" 23 8.69°
I 2020 1046 458 19 6.8 14 1167
Second 2 3730 1130 508 2 7.26 i2 12.75
mean 332.5" 108.8" 488"  21° 7.03° 13" 12.21°
SEM 21,66 273 032 1.87 (1446 o7 1.70
LOS * * N = * . .

Means®® with different alphabets are significantly (P=  0.0%5) different, SEM=standard error of mean,

LO¥S~ lewvel of significance.

Tahle 4: Percentage nutrient compagition of Juncan grass in Shika (an wet hasis)

Juncao  Noof CP EE Moisture DM CF ASH NFE ME
_prass Samples (keal/kg)
w01 2.96 6375 3625 13,080 433 T. Kb 1233.237
775 312 635 6,85 1300 432 857 1237.06
Leaves 690 273 6187 3813 1443 550 857 117359
692 276 6l8l 3519 1440 550 861 117681
mean 740" 289 6265 37.36° 1375 4.91° 840" 120517
363 L63 5200 48.00 2020 1150 1102 96438
367 L40 5255 4745 2030 1164 1044 94504
Stems 4 345 [ERE 2450 4550 23460 14.14 1333 Q0206
345 010 5451 4549 2400 1400 1394 82851
mean 355 Log® s3aeb d46.61° 2203 1282 1218 91010"
SEM D4l 050 LIS LIS 155 L1300 L24 4015
LDS *® & * ¥ *® *® E ] &

Meuns™" with different alphabets are significantly (P=

005 ditferent, SEM=siandnrd crror of mean, LOS= level of

significunee, CP=Crude protein, EE= Ether extmet DM= Dry muotter CF=Crode fibre, MFE= Nitrogen free extract, ME=

Metbolizable encrgy

Conclusion and Recommendation

Juncao grass 15 a highly versatile and
valuable plant species with numerous
agronomic, environmental, and economic
benefits. Its rapid growth, high biomass
production, and adaptability to marginal
soils make it an excellent candidate for
sustainable agriculure and environmental
conservation, From the result of this
investigation one can take the advantave of
exploring the full potential of Juncao
grass, with the aim of optimizing its
cultivation and expanding its applications

in various sectors, The yield obtained was
very encouraging in the second harvest
1221t/ha and plant height of 332.5cm.
Mass production of Juncao grass
(Pennisetum sp.) will enhance animal feed
availability in both dry and wet seasons,
The nutritive values up to 8.02 %CP and
1233.23Kecal’kg of energy obtained in
leaves for Juneao grass in Shika are eritical
and necessary for improvement of
livestock feed. The silage exhibits
acceptable fermentation quality (pll,
aroma) and nutritional value {CP, NFE).
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There is a serious concern to explore the

potential yiclds and nutrient of Juncao

grass as feed for ruminants in Nigena. It
could therefore be recommended that:

1. Large-scale cultivation of Juncao
prass 1o address feed shonages,
improve livelihood and income

2 Further research on optimizing
nitrogen fertilization W improve
crude protein content,

3. Integration of Juncao technology
into National Livestock
Development Programs.

4 Further research could optimize
Juncao grass ensiling by using
additives (inoculants) to improve
fermentation.

Acknowledgement

The authors acknowledge the Chinese
Government for organizing Intemational
Study Tour on Juncao Technology in
Fuzhuo, China and Federal Ministry of
Livestock Development, Department of
Livestock Husbandry Services for
Introducing Juncao Technology in
Migeria.

References

AES (1998). Agricultural Experimental
Station of North Central Region of
America,

Ailemen, A. (2024). Livestock negleet
causes Nigeria $1.5b to import
dairy products annually. Business
Day: Nigeria.
https://businessday. ng/news/ar
ticle/livestock-neglect-causes-
nigeria-1-Sh-to-import-dairy-
products-annually-tinubu/

AOAC (2005). Official Method of
Analysis. International,
Association of Official Analytical

Chemists, 24th edition
Washington D.C, USA. Pp 200-
210.

Balehegn, M., Avantunde, A., Amole, T.
Njarui, D., Bhutikini, D. N_,
Miiller, F. L., Meeske, K., Tlou, 1.
T.. Malchana, 1. M., Madibela, O.
K., Boitumelo, W. 5., Lukuyu, B.,
Weseh, A., Minani, E. and
Adegbola T. Adesogan. Agronomy
Journal, 114:75-99

Buxton, D. R., and O'Kicly, B (2003).
Preharvest plant factors afecting
ensiling. In D. R. Buxton, R. E.
Muck, & J. H. Harnson (Eds.),
Silage science and technology
(pp. 199-250). American Society
ol Agronomy.

Duncan, D. B. (1955). Multiple range and
multiple F-tests. Biometrics, 11
(1), 1-42,

Gurmessa, 1; Asefa, K (2019). Nutrient
Compositions and Optimization
of Elephant Grass (Pennisetum
prerpmrenm) Stem to Cotton Seed
Proportion for the Cultivation of
Oyster Mushroom (Plewrotus
astreatus) at Ambo Western,
Ethiopia, Greener Jouwrnal of
Agricultural Sciences 9 (3): 322-
336,

IAR (2024). Institute of Agricultural
KResearch, Ahmadu Bello
University, Zaria. Metrological
Data Information of Samaru and
its Environs.

Ishiaku, ¥.M.. Hassan, M.R., Tanko, R.J.,
Abdu, S.B., Musa, A (2020).
Feed quality of silage made from
forage sorghum (Serghum alnmon
parodi) and Lablab (Lablab
prurpnrenm 1., Sweet) in Shika,
Nigeria. Nigerian Journal of
Animal Science and Technology
(NJAST), Vol 3(1391-95.

Islam M.R, Garcia, 5.C, Sarker, N.,
Islam, M.A, and Clark, C EF

167



Ixhickr et al

(2023), Napier grass (Pennisetum
purprretm Schn) management
strategies for dairy and meat
production in the tropics and
subtropics: yield and nutritive
vilue, Frontier Plant Science,
14:12698976,. Doi
10.3389/tpls. 2023.1269976.

Jin, L., (2021). Presentation on Juncao
feed and its application. JUNCAO
Research Institute, Fujian
Agriculture and Forestry
University, Fuzhou, China.

Kung, L., Shaver, R. D., Grant, R. 1., and
Schmidt, R. J. (2018). Silage
review: Interpretation of
chemical, microbial, and
organoleptic components of
silages. Jowrnal of Dairy Science,
101(5),4020-4033.

Li, P, Zhang, Y., Gou, W., Cheng, (., Bai,
5. and Cai, Y. (2020). Effects of
lactic acid bacteria inoculants on
the fermentation and quality of
Juncao grass silage. Animal Feed
Science and Technology, 269,
114614,

L, Z. (2022). Introduction of Juncao
Technology. China National
Engineering Research Centre of
Juncao Technology, Fujian
Agriculture and Forestry
University.

McDonald, P., Edwards, R. A.,
Greenhalgh, J. F. D., Morgan, C.
AL, Sinclair, L. AL, and Wilkinson,
R. G. (2011). Animal nutrition
{Tthed.). Pearson Prentice Hall,

Mengistu G, Kebede G, Faji M, Feyissa F,
Mohammed K, Kehaliew A,
Geleti D, Minta M, Balehegn M,
Rios EF, Adesogan AT, Dubeux
JCB Jr and 1. Boote K (2024)
Morphological characteristics,
dry matter yicld, and nutritive
value of Maralfalfa Grass
(Pennisetm spp.) grown under

different planting densities in the
central highlands of Ethiopia.
Front. Animal Science,
4:1308911,

Muck, R. E. (2010). Silage microbiology
and 1ts control through additives.
Revista Braxileira oe Zootecnia,
J9(Suppl.), 183-191.
https://doi.org/10.1590/51516-
355982010001300021

Mwendia, 5. W., Yunusa, 1. A. M., Njoka,
E. M., & Njaru, D. M. G. (2017).
Effect of nitrogen fertilizer on
yield and nutritive value of Napier
grass in semi-arid Kenya., Grass
and Forage Science, 72(1), 28-36.

Megawo, A. T, Teshome, A, Kumar, A,
Hanson, J. and Jones, C. S.
(201 7). Opportunities for Napier
Grass (Pennisetum purpureum)
Improvement Using Molecular
Genetics, dgronomy, 7(2):28
https://doi.org /10.3390/agrono
my7020023

Ogunade, 1. M., Jiang. Y., Pech Cervantes,
ACALKim, D H., Oliveira, AL S
Vyas, D., and Adesogan, A. T.
(2016). Silage lermentation and
ruminal degradation of ensiled
forages. Journal af Animal
Science, 94(5), 1-16,

SAS (2005). Statistical Analysis Software
(CD-ROM), Version 9.1, SAS
Institute Inc., Cary, N.C., USA.

Tarawali, S.A., Tarawali, G., Larbi, A, and
Hanson, J. (1995}, Methods of
evaluation of legumes, grasses
and fodder tress for use as
livestock feed. International
Livestock Research Institute,
Muarnual. Nairobi, Kenya. Ppl-12

Van Soest, P 1. (1994). Nutritional ecology
of the ruminant (2nd ed.). Cornell
University Press.

Weinberg, Z. G, and Muck, R. E. (1996).
New trends in silage fermentation.
Applied Microbiology and

168



Ixhickr et al

Biotechnology, 45(1-2), 1-7.

Zhu, 5.; Zhang, Q.; Yang, R.; Chen, B.;
Zhang, B.; Yang, Z.; Chen,
X.:Wang, X.; Du, M.; Tang,
L.(2022), Typical Juncao
Overwintering Performance and
Optimized Cultivation Conditions
of Pennisetum sp. in Guizhou,
Southwest China. Sustamability,
14, 4086 .
https://doi.org/10.3390/5u1407
4086 Academic Editor: Zhihua
Xiao.

169





