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Breeding and regional production
capacity performance of new
sugarcane cultivar GT 66

Qiang Liang?, Xiao-yan Liu?, Hui Zhou?, Jing-chao Lei?, Shan-hai Lin%, Mei-xin Yan?,
Krishan K. Verma?, Kai-jun Wei?, Hong-chui Wei3, Wen-jiao Li*, Yang-rui Li%, Xiu-peng Song***
& Yi-jie Li**

The mechanization in sugarcane cultivation is required to improve the performance of sugarcane
production capacity in China. The mechanization process is very substantial because it can enhance
the production of agricultural land. There is an urgent need to breed advance sugarcane cultivars for
mechanization process. In this article, cross-breeding was carried out usingYT01-23 (female parent)
and ROC22 (male parent) cultivars, and "five nursery system" was applied. The new sugarcane cultivar
Guitang 10-2018 (GT10-2018) was comprehensively assessed through regional demonstrations in the
Guangxi province, China. Morphological and production responses of Guitang 66 (GT66) cultivar were
observed. It concluded that GT66 is a medium to medium-large stem cultivar with early maturity,
better ratoon, stress tolerance, and mechanization-friendly approaches. The average yield of ratoons
planted in the first and second (2018 and 2019) year was found about 86,537 kg/ha. The production
capacity enhanced at 11.37% compared to ROC22 cultivar. The average sucrose content was found
14.35% in November-December, and 15.10% in the month of March. The average sucrose content was
found optimum in GT66 than ROC22. The yield of newly planted sugarcane was 86,717 kg/ha lower
than ROC22 (0.64%) in the first year. The average sugar content was found 11,619 kg/ha lower than
ROC22. The average ratoon yield was 87,196 and 86,447 kg/ha, enhanced 11.58 and 26.62% compared
to ROC22 in 2018 and 2019 cropping season. The average sugar content was 11,574 and 14,588 kg/ha
(increase 5.42 and 26.98%). The average sugarcane fibre content was 12.18%, which is 0.08% lower
than ROC22. The growth, development and production performance of GT66 was more significant
during the regional field demonstrations, and it has strong production capacity. The current sugarcane
production and cultivation strategies are suitable for sugarcane plantation sustainable development in
Guangxi province, China.

Keywords Regional demonstration, Varietal breeding, Mechanization approach, Sugarcane cultivation,
Guitang-66, Sustainable development

The sugarcane industry is one of the major agroindustries in China. It plays a major role to the Chinese economy
via sugar exports and generates employment for Chinese rural farmers for cultivation and harvesting of sugarcane.
Guanggxi province has the largest farming land and production of sugarcane in China. Nowadays, Guangxi fully
mechanized production of sugarcane has achieved rapidly, but the application adaptation frequency is still
limited. It has different production approaches. The harvest of raw sugarcane is mainly based on the manual
harvesting. The machine yield has been hovering around 5%, with low efficiency and high cost. Mechanization
is a must to overcome the problem of labor scarcity and achieve sugarcane planting targets. Mechanization is
also substantial because it will simplify the processing process and higher efficiency. Through mechanization in
the plantation, the farm competitiveness and the sugarcane areas development will enhance in years to come! ™.

The climatic and topographic factors are major factors limiting the development of mechanization. The low
integration of sugarcane seeds and applications with mechanized operation technologies are major factor to the
production’?. Nowadays, during mechanized production model, the technical problems that arise to low plant
growth rate, difficult in jointing, poor lodging resistance, low uniformity, severe shortage of effective stems,
limited seedlings after crushing of sugarcane stalks are closely associated to the varietal characteristics®8. The
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varietal traits need to be closely associated with the technical requirements of the mechanical operations to
enhance the mechanization efficiency’. Sugarcane cultivars are more suitable for fully mechanized operations,
such as Guitang 42 (GT42), Guitang 44 (GT44), Guitang 47 (GT47), Guitang 29 (GT29), Yuetang 94-128 (YT94-
128), etc. These cultivars have strong ratoon and tillers capacity. The ability to maintain optimum yield under
the full mechanized operation mode, but there are some challenges, i.e., GT42, which has high sugar content
and severe lodging resistant!’, but low smut resistance capacity. GT44 cultivar has high sugar content, strong
ratoon, and lodging resistance ability!!, mild drought tolerance efficiency, and buds are hypertrophied and easy
to germinate. GT47 has high sugar content and strong ratoon ability. Optimum strength, strong resistance to
lodging, and resistance to mechanical crushing!'>13.

Guitang 29 cultivar has mild water stress resistance capacity and high sugar content, strong ratoon ability,
and effective stem growth and development'“. The stem diameter at the base is smaller than the upper part, and
easy to cause lodging and the stem nodes are easy to break. YT94-128 has strong ratoon ability, optimum yield
productivity, high uniformity, and better drought tolerance efficiency!>!6, and low sucrose content. The single
cultivar cannot meet all production requirements. It is necessary to select and breed different new sugarcane
cultivars that meet the required fully mechanized sugarcane production. In this context, based on the current
status and requirement of sugarcane production, this breeding program proposed to combine sugarcane ratoon
performance, bud morphology, drought resistance efficiency, lodging-smut resistance, and raw materials under
the basic characteristics of optimum yield and sugar content. The ability to tolerate sucrose transformation is
a major factor for cultivar selection. The selection of early-maturing, high-yielding, high-sugar, and lodging-
resistant cultivars as the female parent, and select early-maturing, high-sugar, optimum germination rate, better
tillering and rationing efficiency, effective stems, and slow sugar recovery after cutting as the male parent to
develop a hybrid parent combination for selection. This article demonstrated the breeding research trials to the
development of new advanced sugarcane cultivars with significant advantages, such as early maturity and high
sugar content, optimum germination rate, better ratoon ability, resistance to lodging and smut, providing for fully
mechanized sugarcane production and consequently sustainability of sugarcane harvesting for socioeconomic
development.

Material and methods
Parent combination
YTO01-23 (YT85-177 x ROC20) x ROC26 (71-296 x ROC11).

Traits of the female parent

Early to medium maturity, medium to medium-large stems, fast and sharp budding, high stem development
rate, steady growth throughout the growth period, no water cracks, no aerial roots, and senescence leaves fall
off easily.

Traits of the male parent

Early maturity, high sugar yield, optimum germination rate, slightly slow growth rate in the early stage, fast
growth in the developing stage, significant tillering ability, medium and large stems, heavy single stem, sufficient
cane juice, medium ratoon, mild drought resistance capacity, limited leaves, suitable for machine harvesting,
resistant to diuron, atrazine, and other herbicides, easy to flower, resistant to rot after cutting, resistant to rust
and smut, leaf blight and mosaic diseases.

Genetic pedigree layout

YT85-177 2
YTO01-23 2
ROC20 &
GT66
71-296 ¢
ROC26 &
ROC11 &

Parental pedigree of sugarcane Guitang 66 cultivar (GT66).

Plant breeding methodology

In December 2009, a hybrid combination was prepared by Yuetang 01-23 as the female parent and ROC26
as the male parent. Sugarcane hybrid seed production was demonstrated at the Hainan Sugarcane Breeding
Station, China and hybrid flower spike was provided by the institute.
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From February to April 2010, hybrid seeds were sown and cultivated under greenhouse conditions at 20-
35 °C (60-100% ambient air humidity), applied autoclaved soil as the substrate.

On April 9, 2010, seedlings with more than 3 leaves were planted in the seedling tray.

After 30-40 days, seedlings transplanted in the field with row spacing of 120 cm and plant spacing of 30 cm.
A total of 336 seedlings were transplanted.

The preliminary selection of the hybrid nursery was conducted from November 10 to 20, 2010, and the final
selection was held from January 15 to 25, 2011. A total of 12 individual plants were selected from this combi-
nation, with a selection rate of 3.57%.

Twelve individual plants were planted in the seed selection nursery from February 8 to 11, 2011, and the
selection nursery was screened from December 2 to 10, 2011. This combination was selected in total 2 single
plants, the selection rate was 16.67%.

Two selected individual plants were planted in the appraisal garden from February 21 to 25, 2012, and
screened in the appraisal garden from January 7 to 10, 2013. A total of 1 single plant was selected from this
combination, and the selection number was determined to be Guitang 10-2018 (GT10-2018).

Guitang 10-2018 was planted in the preliminary material comparison garden from February 5 to 7, 2013, and
the production traits were compared with the standard variety ROC22.

Guitang 10-2018 was planted from March 2 to 5, 2014, and observations were monitored throughout the year.
In January 2014, harvest and yield analysis were conducted. During this period (November-March), different
parameters were observed, such as plant length, stem diameter, stem number, smut, tip rot, sucrose content,
cane yield, ratoon and other parameters were assessed. After screening, it is recommended for 2017-2019
during regional demonstrations of new sugarcane cultivar in Guangxi, China.

During 2017-2019, the regional trials of new sugarcane cultivar in Guangxi, the field trials conducted as a
one-year new planting and two-year ratoon trial cycle.

The production characteristics of this cultivar were better than the standard variety in the regional trial of a
new sugarcane cultivar in Guangxi province, China. It was officially released (2020) and named as Guitang
66 (GT66) cultivar.

This cultivar has a medium to medium-large stem, with a solid middle and middle-lower part, a small core at the
tip, a conical stem, latent yellow when not exposed to light, and light purple after exposure. Soft stem epidermis
and medium internode length were found. Buds shape are medium with narrow bud wings, flat leaf marks at the
bud base, unobvious bud furrows, and medium root bandwidth, light yellow-green growth zone, narrow blade
width and medium length, medium sheath length, small and short hair groups, easy to fall off and not easy to
defoliate (Fig. 1).

Experimental design

The regional trials were carried out as a randomized block design (RBD). The use of plants in the present study
was applied according to the international, national and/or institutional guidelines. Set up a 5-row area, with a
row length of 7 m, row spacing of 1.2 m, plot area 42 m?, three biological repetitions (n=3), and 3 protection
rows on the side row.

Preliminary investigation was observed as seedling emergence, tillering, dieback, and smut rate. Mid-term
survey of shoot rots rate and lodging rating. Sampling and analysis of sugarcane characteristics, such as sugar
content, fibre content, juice volume, sucrose content in juice, sugarcane juice purity and reducing sugar content.
Before harvesting, the plant length, stem diameter, number of effective stems and booting flowering status were
observed. The mature stalk of sugarcane productivity was observed at the final harvesting stage.
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Fig. 1. The morphological development of Saccharum officinarum L. cultivar GT66.
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Data observation and statistical analysis
Emergence rate (%) = Number of seedlings x 100/ Total number of buds
Tillering rate (%) = (Total number of seedlings — Number of emerged seedlings) x 100/Number of emerged seedlings
Smut rate (%) = Number of smut plants (clusters) x 100/Number of emerge seedlings

Tip rot rate (%) = Number of tip rot diseased plants x 100/Number of effective stems

The sucrose content was analyzed by the GB/T10499-1989 method.
The experimental data were analyzed statistically using the Excel 2003 program.

Results

Response of agronomic traits on sugarcane cultivar in different regions of Guangxi province
During 2017, 2018 and 2019, the agronomic parameters and related analysis were observed on test materials
from different field locations, such as Nanning, Liuzhou, Hechi, Baise, Longzhou and Laibin. The results showed
that the emergence rate of GT66 and ROC22 were low and less than 50%, slightly higher than the latter. It may
be related to the dry weather encountered during planting (2017). The plant growth rate and tillering rate of
GT66 were significantly better than ROC22. The plant growth rate increased (120%) and after reduced (95.2%).
In terms of diseases and insect pests, GT66 plant growth rate, smut rate, and tip rot rate was lower than ROC22,
and the plant height and stem diameter downregulated than ROC22. The defoliation rate of the GT66 cultivar is
extremely low (1.1%), which is lower than ROC22, and difficult to defoliate. The effective stem of GT66 increases
growth, while that ROC22 reduces year by year (Table 1).

Impact of sugarcane production on different cropping seasons

The yield of the sugarcane was measured in the different crushing seasons (2017-2019). The test results showed
that the average yield of new plants of GT66 was lower (5.85%) than ROC22 cultivar, and the average yield of
one-year and two-year ratoons was 7.49 and 14.51% higher than ROC22 at the demonstration area of Nanning.
The average yield of new plants (2017), one-year (2018) and two-year (2019) ratoons at the Laibin trial station
increases 12.81, 17.29, and 29.0%, respectively. The average yield of new plants (2017) at the Liuzhou research
station decreased by 4.94% compared to ROC22, and the average yield of both ratoon years (2018 & 2019)
increased by 2.61 and 7.35%, respectively compared with ROC22 cultivar. The average yield of new plantings, one
and two-year ratoons increases by 4.89, 27.77 and 68.27%, respectively. The average yield of new planting at the
Baise demonstration area decreased by 2.47% compared with ROC22, and the average yield of both ratoon years
was observed higher than ROC22. ROC22 increased the production of 4.22 and 33.64%, the average yield of new
plants at Longzhou planting area reduced 7.81% compared to ROC22. The average yield increased up to 17.41
and 10.97% in both ratoon cropping seasons compared to ROC22. After the average of different demonstration
locations, the average yield of GT66 new plants reduced by 0.64% compared to ROC22, and the average yield of
ratoon years increased by 12.94 and 25.16%, respectively. It can be seen that the yield advantage of new planting
of GT66 is not obvious, while the yield of ratoon is more significant than ROC22 (Fig. 2 and Table 2).

The impact of sucrose content on new planting and two years ratoon cropping seasons

The analytical results showed that the sucrose content of GT66 in November 2017, 2018 and 2019 was
significantly higher than ROC22 cultivar. In 2018, ratoon had the highest sugar content, with an increase of
1.39%. The sucrose content increased gradually in December and January of the following year, and the other
months were gradually normal. The sucrose content of both reached the highest value in February. At this time,
the sucrose content of ROC22 exceeded that GT66. An average of the three-year results showed that the GT66
from January to March of the following year is slightly lower than ROC22, and GT66 from November to March
of the following year is slightly higher than ROC22 (Fig. 3a-d).

Seedling | Plant Dead Shoot | Plant | Stem Effective
Cultivar/ emergence | growth rate | Tillering | heart rate | Smut | rot rate | height | diameter | Defoliation | number
variety Crop duration rate (%) (%) rate (%) | (%) (%) (%) (cm) (cm) rate (%) of stems
New Planting (2017) | 48.2 - 107.7 1.81 0.04 |0.17 308 2.58 0 3794
GT66 Ist Ratoon (2018) - 123.1 347 7.02 047 ]0.24 291 2.57 1.5 3852
IInd Ratoon (2019) - 126.2 33.6 2.89 2.02 0.12 257 2.63 1.8 4313
Average 48.2 124.7 58.6 391 0.84 |0.18 285 2.59 1.1 3987
New Planting (2017) | 44.6 - 94.9 0.96 0 3.19 314 2.65 51.6 3580
ROC22 Ist Ratoon (2018) - 97.1 31.4 7.18 2.18 0.66 298 271 53.8 3391
IInd Ratoon (2019) - 93.4 33.6 5.82 519 1023 262 2.71 55.5 3381
Average 44.6 95.2 53.3 4.65 246 | 1.36 292 2.69 53.6 3450

Table 1. Effect of morphological characteristics on sugarcane cultivars during new planting, first and second
ratoon crop growth and development.
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Fig. 2. Variation of sugarcane yield in different sugarcane growing locations with different cropping seasons.
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Performance of sucrose content in different regions during new planting

In 2017, saccharification experiments were conducted on newly planted cane in different test sites, such as
Nanning, Hechi and Longzhou. The test results showed that the sucrose content of newly planted cane of GT66
in Nanning was slightly lower than ROC22 from November to March of the following year. December was the
lowest value (-1.44%), and the overall five-month average was 0.54% lower. At Hechi and Longzhou sites showed
early maturity and high sugar characteristics. Except for negative values in February and March, respectively in
the Hechi and Longzhou areas, all other months were higher than ROC22. The difference in sucrose content in
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Cultivar GT66 ROC22
Duration 2018/2017 2019/2018 2019/2017 2018/2017 2019/2018 2019/2017
Planting area | Ist ratoon/ new planting | 2nd ratoon/ 1st ratoon | 2nd/ new planting | 1st ratoon/ new planting | 2nd ratoon/ 1st ratoon | 2nd/ new planting
Liuzhou 1.8 -14.4 -12.9 -12 -21.9 -22.8
Hechi 225 -23.7 -6.5 0.6 -42.0 -41.7
Baise -11.7 8.7 -4.0 -28.6 -2.0 -30.0
Longzhou -71 227 14.0 -27.0 29.8 -53
Laibin 20.3 -33.3 -19.7 15.7 -39.3 -29.8
Table 2. The variation of sugarcane yield in different growth zones in response to different planting seasons.
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Fig. 3. Effect of sucrose content on new planting, two years ratoon (2018 & 2019) growth development. Newly
planting 2017 (a), Lst ratoon 2018 (b) and 2nd ratoon 2019 (c) and an average of new and both ratoon seasons

(d).

November, the Hechi site was higher (1.82%) and Longzhou (1.44%) than ROC22. The overall average of GT66
was found higher at Hechi (0.90%) and Longzhou (0.44%) site than ROC22. It can be seen that the sucrose
content of newly planted GT66 in different sugarcane growing areas shows more differences (Fig. 4a-c).

Sucrose content in different regions during first ratoon crop growth
In 2018, saccharification experiments were conducted on one-year ratoon at Nanning, Liuzhou, Hechi, and
Longzhou sites. The research findings showed that the sucrose content of GT66 at different experimental sites
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in November was higher than ROC22. The more difference was at Hechi (2.06%), and the lowest difference was
noticed at the Nanning site (0.38%). It has obvious early-maturing and high-sugar content. There were different
differences in different sugarcane cultivating areas in December. The sugar content of Liuzhou was found higher
than ROC22, and the other sites were lower than ROC22. In January of the following year, sucrose content
enhanced, i.e., Hechi and Longzhou, while the Nanning and Liuzhou locations were lower than ROC22 (Fig. 5a-
d). The response of sucrose content in February was similar to January. The difference in sucrose content between

Sugar increased (%)
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Sugar increased (%)
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Fig. 5. Impact of sucrose content during first ratoon crop season at different demonstration research stations,
i.e., Nanning (a), Liuzhou (b), Hechi (c) and Longzhou (d).

the two varieties was less in January. The average from January to March, sucrose content was higher at Hechi
and Longzhou, the average from November to March was slightly lower in Nanning, and other experimental
locations were higher than standard variety, among which Hechi has the highest (0.71%).

Impact of sucrose content in different regions during the second year of sugarcane ratoon
growth season

During 2019, saccharification experiments were conducted on two-year ratoon growth season at Nanning,
Liuzhou, Hechi, and Longzhou demonstration sites. The test results showed that the different sites in November,
the sucrose content of GT66 was higher than ROC22 at Liuzhou and Hechi research stations. Among them,
the Hechi site had more difference (1.15%), and Nanning was lower (1.13%) than ROC22. In December, the
characteristics variations were similar to November. The sugar content of GT66 in Liuzhou and Hechi sites was
higher than ROC22, with Liuzhou having more difference (1%). Nanning and Hechi locations were lower than
ROC22. The performance of sucrose content in January and December of the following year was similar. In
February of the following year, the sucrose content of GT66 at Hechi was higher than ROC22, only Liuzhou site
slightly increased. In March of the following year, sucrose content of GT66 was lower than ROC22. The average
sucrose content of GT66 in the different locations was found lower than the ROC22 during January to March.
The average sucrose content from November to March was found higher than ROC22 at the Liuzhou, Hechi,
Nanning and Longzhou sites. The sucrose content was found lower than ROC22 (Fig. 6a-d).
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Fig. 6. Influence of sucrose content at Nanning (a), Liuzhou (b), Hechi (¢) and Longzhou (d) during the
second year of sugarcane ratoon growth and development.

Fiber content

New sugarcane was planted (2017) at three demonstration sites, i.e., Nanning, Hechi, and Longzhou. The test
results showed that the fibre content of GT66 and ROC22 in 2017 was higher than 2018 and 2019, which may
be related to the dry climatic factors at different cane growing areas. In the newly planted sugarcane, the fibre
content gradually increased with the extension of the growth cycle, especially in March of the following year,
reaching the highest value, after averaging from January to March and November to March, the fibre content of
GT66 was slightly lower than ROC22. In January and February of 2018, the fibre content of GT66 was higher
than ROC22. After averaging from January to March and November to March, the fibre content of GT66 was
slightly higher than ROC22. The fibre content of GT66 from November to March of the following year was lower
than ROC22, and the average values from January to March and November to March were less than 0.5%. It
can be seen that the fibre distribution of GT66 is lower than ROC22 in the second year (2019) of ratoon growth
season (Fig. 7a-c).

Discussion

The machine-friendly performance of sugarcane varieties are the basis for realizing the full mechanization of
sugarcane production!”!8, In sugarcane production, the varietal characteristics need to be integrated with the
operating machinery to exert its optimal production capacity!®?’. Mechanical operations have an impact on
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the entire sugarcane field management process?!. During the planting stage, drought and lodging resistance
determine the planting depth of sugarcane, volume, line spacing selection, bud shape and defoliation depends
on the handling ability of sugarcane seeds, and tillering ability based on sugarcane seeding!®?>%,

Compared with ROC22, GT66 has weak defoliation ability, and the senescence leaves are more difficult to fall
off at the sugarcane maturity stage. The defoliation rate is close to 0. This characteristic will increase the difficulty
of defoliation in the manual harvesting mode but has a greater impact in the mechanical harvesting mode. Small
cane leaves tightly wrap the cane stems throughout the growing period, which can better protect the cane buds
from mechanical damage and facilitate the transportation of seed stems during mechanical operations. The plant
development capacity and tillering rate were higher (124.7 and 107.7%), respectively. The tillering rate is based
on the ratoon yield and development. In sugarcane fields, the efficient and cost-effective utilization of machinery
relies on matching crop varieties and agronomic practices®*.

The high tillering rate can reduce mechanical damage during mechanical operations, such as rolling, cutting,
breaking heads, etc. The high tillering rate can effectively compensate for the shortcomings of ratoons and
determine the ratoon yield. During the mechanized harvesting stage, the fibre content of GT66 is slightly lower,
which is more conducive to mechanized cutting operations, effectively reducing the head breakage rate and
improving the quality of raw sugarcane. The ratio of ratoon yield decreases significantly. It is lower than the
standard variety, and the ratoon yield is significantly higher than newly planted sugarcane, indicating better
stable yield performance. Compared with ROC22, GT66 agronomic characteristics are more closely associated
with the requirements of mechanized operations, and it has stronger machine-friendly performance.

The improvement of mechanization has a significant impact on, or even a more enhancement to, the scale
of sugarcane production and the development of its associated industries around the globe. The mechanization
of sugarcane production is a key focus and a challenging aspect of improving the quality and capacity of the
cane industries?. In sugarcane growing fields, the efficient and cost-effective utilization of machinery relies
on matching crop varieties and agronomic strategies. To initiate the mechanization of Chinese sugarcane
production to promote the better and rapid development of the sugarcane industries?*°.

Conclusions and future recommendations

After three-year research demonstrations in newly planted (2017) and both ratoon cropping seasons (2018 &
2019), the results showed that the various agronomic traits of this cultivar are better than ROC22, especially in
terms of ratoon emergence and effective stems, which are significantly better than ROC22, although the yield
of newly planted sugarcane slightly lower than ROC22, but the ratoon sugarcane yield significantly increased,
which shows that this cultivar has strong ratoon ability. Sugar content in different regions has different ability.
The sugar content of the Nanning site was lower than ROC22, while Liuzhou, Hechi and Longzhou growing
areas energy performed better, obviously higher than ROC22. In November and December, the sucrose content
is higher than ROC22, and the gap gradually narrows in January, February, and March of the following year. It
can be seen that this cultivar is an early maturity, stable yield, strong ratoon resistance, and high black resistance.
The characteristics of ear disease resistance, drought and barren tolerance, and strong machine performance
ability were found.

Key points of cultivation

o The major sugarcane areas in Guangxi are suitable for cultivation. Chongzuo, Baise, Hechi and other sugar-
cane areas have suitable for planting and optimum crop production.

« The planting amount in sugarcane areas in central and southwestern Guangxi is controlled at 74,963-89,955
buds/ha. The planting in northern Guangxi sugarcane area is controlled at 6,000-7,000 buds/acre, and the
planting amount in coastal sugarcane areas with sufficient sunlight controlled at 52,474-67,466 buds/ha.

« Conventional field seeds can be saved for 3 to 4 weeks during the low temperature period in winter, and 2 to
3 weeks during the temperature recovery period in spring season. Planting should be done as soon as possible
after cutting to ensure the freshness of sugarcane seeds.

« This cultivar has weak defoliation ability, the leaf sheaths are tightly wrapped around the cane stems, and cane
buds are well protected. Cane seeds can be saved throughout the year, and half-year cane or half-stem seeds
are best.

« This cultivar is suitable for mechanized operations, and the recommended for planting row spacing 1.2 ~ 1.4 m.

o It is reccommended to plough deeply and plant deeply, with a ploughing depth of 40-50 cm and a planting
depth of 30-40 cm.

 The recommended soil cultivation height is upto 20-40 cm.

 Apply more potassium fertilizer or use compound fertilizer or compound fertilizer with higher potassium
content. It is not advisable to excessively apply nitrogen fertilizer.

« This cultivar is not sensitive to pre-emergent sealing and post-emergent herbicides commonly used in pro-
duction, and is not prone to phytotoxicity when used at the dosage and applications guided by the instruc-
tions.

Data availability
The datasets used and/or analyzed during the current study available from the corresponding author on reason-
able request.
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