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Quercus L. is an important tree of the fam-
ily Fagaceae, and widely distributed in Asia,
Africa, Europe, and the Americas (Jiang et al.
2019). There are �500 species, which can be
generally divided into two subgenera and eight
sections (Chass�e 2018). The section Lobatae is
naturally distributed in North America, Central
America, and Colombia in South America.
There are reports of breeding horticultural culti-
vars from tree species of this section in Europe
and the United States. These cultivars include
different leaf colors and tree shapes, such as
Quercus coccinea ‘Splendens’, Quercus palust-
ris Pacific Brilliance™ ‘PWJR08’ (bright red
leaves in autumn), Quercus texana ‘New
Madrid’ (red leaves in spring), Quercus rubra
‘Aurea’ (yellow leaves in spring), Q. texana
HighpointV

R

‘QNFTA’, Q. palustris Green
PillarV

R

‘Pringreen’ and Quercus phellos High-
towerV

R

‘QPSTA’ (have narrow crown and are
densely branched), and Q. palustris ‘Green
Dwarf’ (low tree-shape) (Iqbal et al. 2017;
Lancaster 1977; Russell et al. 2021; Torres-
Miranda et al. 2011). Q. texana, also known as
Nuttall’s oak, is a medium-sized deciduous tree
with rapid growth, strong adaptability, and high
ornamental value (Costello et al. 2011). It be-
longs to the section Lobatae, which are native
to the Mississippi River Basin in the southeast-
ern United States (Barr�on et al. 2017; Manos
et al. 1999; Sargent 1918). The trunk of Q. tex-
ana is upright with a tower-shaped crown. The
leaves of Q. texana are simple, with lobed and
toothed margins, broad and rounded lobes, and
leaf length of 10 to 15 cm. The leaves are green
and give dense shade in summer, and then turn
bright red or reddish-brown in autumn; the
leaves remain until late in the year on the twigs.
Q. texana is commonly used for landscaping
purposes and timber production, fuel wood,
firewood, and charcoal. The species is known
for its straight grain, resistance to fungal decay,
and overall durability, making it a desirable
species for industrial applications such as floor-
ing, paneling, and furniture (Wang et al. 2022).

This species is often chosen for landscape
applications because of its adaptable nature,
rapid growth rate, and beautiful foliage. In re-
cent years, researchers have been working to
produce improved cultivars of Q. texana, and
various new cultivars have been created with
enhanced characteristics such as greater bi-
otic and abiotic resistance, improved growth
rate, and desirable foliage shapes and colors.

In China, some institutes have conducted
systematic research since the 1990s on the in-
troduction and cultivation of Q. texana. After
screening, we selected some cultivars and prov-
enances with good growth and strong adaptabil-
ity (Chen et al. 2013). Now there are five
cultivars of Q. texana authorized by the Na-
tional Forestry and Grassland Administration
(China): cultivars Yan Yu (red leaves in au-
tumn), Long Xiang No. 7 and Long Xiang No.
10 (yellow leaves in spring), and Long Xiang
No. 3 and Long Xiang No. 8 (red leaves in
spring). The new cultivars possess excellent or-
namental features and provide more options in
landscape applications.

Origin

There are more than 100 species of native
oak trees in China, which are mostly used for
afforestation in mountainous areas. However,
there are not many cultivars with colored leaves
in these species and the color of leaves in au-
tumn and winter is not ideal for the landscape.
A number of scientific research institutes and
enterprises have introduced a variety of oak
trees from the southeastern region of the United
States since the late 1990s. By systematic re-
search on introduction and cultivation, a group
of tree species with good growth and strong
adaptability has been selected that has obvious
and colorful colors in autumn, such as Q. tex-
ana and Quercus shumardii. Q. texana is often
used for water source protection, shading, and
landscaping, and has important ecological func-
tions and environmental protection values. Af-
ter more than 10 years of observation, Q. texana
was proven to adapt to the natural conditions of
the Yangtze River Delta plain area, as they
grow rapidly, bloom and bear fruit normally,
and have the ability to resist waterlogging. It
has become a vital landscape tree species with
colorful leaves in the Yangtze River Delta area.

We collected and sowed the seeds every
year, and until now, a large number of seed-
lings of Q. texana have been obtained. After
observation of the traits of these seedlings, we
found that the individual leaf color of some off-
spring changed greatly, and was different from
that of the mother. and these obvious variations

are often stable. In a batch of seedlings sown
in 2016, we found a mutant individual plant
that had yellow-white leaf color at the end of
the growing season, rose-red leaf color during
the autumn color discoloration period, and
medium-sized branches in the current year
(Fig. 1). When the buds of Q. texana
sprouted in the spring of 2018, we collected
branches from the mutant seedling, and
grafted by hardwood grafting using 1- to 2-
year-old Q. texana seedlings as rootstocks.
A total of 12 plants were grafted and 10
plants of this clone were obtained. In the
spring of 2019, branches were collected
from these to continue grafting, and 20
plants with mutant traits were obtained. Af-
ter 3 years of field observation, the charac-
teristics of the 30 grafted plants are as
follows: mature leaves show chlorophyll
loss and yellow-white spots in late summer or
early autumn (or late summer) and rose-red
characteristics in autumn. Q. texana is a decid-
uous tree that can grow up to 30 m tall. In the
spring, the new leaves emerge a bright green
color, which gradually darkens as they mature.
During the summer months, the leaves are a
deep, glossy green color with a smooth texture.
As autumn approaches, the leaves begin to
change color to shades of orange and red.
Compared with the typical Q. texana grown in
Nanjing, China, the features of the cultivar Jin
Fen Shi Jia meets the distinctness, uniformity,
and stability requirements of new cultivars in
Quercus. It was named ‘Jin Fen Shi Jia’ and
obtained the National Plant Variety Protec-
tion Right (China, Variety right number:
20210719) in 2021.

Description

Q. texana Jin Fen Shi Jia new cultivar. De-
ciduous tree with a straight main trunk. The
main branches are obliquely spreading, and the
current year’s branches are moderately antho-
cyanin-colored (appeared purple). The leaves
are obovate, sprout in early April, and fall in
mid-December in Nanjing, China. The leaf
width is 4 to 10 cm and the length is 10 to
15 cm. The leaf base is wedge-shaped, and the
apex is gradually pointed, where the margin
has three to five moderately lobed serrations.
The leaves of ‘Jin Fen Shi Jia’ go through a
range of color changes throughout the growing
season. They are green and dark green in spring
and summer (Fig. 1A and B). At the end of the
growing season (early autumn or late summer),
the leaves gradually lose the green color, be-
coming yellow-white (Fig. 1C and I). In au-
tumn, the leaves turn a rose-red color (Fig. 1D).
Compared with the typical Q. texana grown in
Nanjing, China, the changes in leaf color char-
acteristics are specific. The leaf of Q. texana is
dark green, and there is no significant color
change between spring and summer (Fig. 1E
and F), importantly, the leaf color does not
show an obvious loss of green in early autumn
(or late summer) at the end of the growing sea-
son (Fig. 1G and J). In autumn, Q. texana
leaves gradually turn red or reddish-brown
(Fig. 1H), which is different from the rose-red
leaves of the cultivar Jin Fen Shi Jia. The leaf
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color of Q. texana begins to turn red in Novem-
ber each year, and the leaves begin to fall in
February of the following year, which is later
than the cultivar Jin Fen Shi Jia. Through
3 years of observation and according to the test-
ing guidelines for new cultivars of Quercus L.
(China), this cultivar Jin Fen Shi Jia has more
than two specific traits (leaf color in early au-
tumn or late summer and leaf color in autumn),
and these traits are consistent and stable, which
meets the requirements for a new cultivar.

Propagation, Cultivation, and Application

Cleft grafting is a common propagation
method for cultivars of Q. texana. The steps
followed were 1) Select a healthy rootstock:
choose a healthy, disease-free Q. texana root-
stock that is 1 to 2 years old. 2) Collect scion

wood: Collect scion wood from a healthy and
mature cultivar branch of the plant to be propa-
gated before the leaves emerge in spring. The
scion should be �3 to 4 cm long. 3) Make a
grafting cut, split the upper end of the rootstock
�4 to 5 cm. The wedge of the scion was �3 to
4 cm long (Kumar 2011). 4) Join the scion and
rootstock: Insert the scion into the grafting port
so that the cambium layers of the scion and
rootstock are in contact with each other. Secure
the scion wood onto the rootstock with grafting
tape. 5) Protect the graft: Cover the graft with a
plastic bag or grafting wax to prevent moisture
loss. 6) Monitor the graft: Check the graft peri-
odically for signs of growth or disease until the
interface heals and new shoots grow.

After successful grafting, they can be
transplanted. During transplantation, it is rec-
ommended to plant the tree immediately and
water it sufficiently to establish roots. When
using large seedlings (larger than 2 m) for af-
forestation, it is advisable to transplant them
with a soil ball and prune their branches to
increase the survival rate. The recommended
planting density for nursery cultivation is
2 m × 3 m in the early stages, followed by
gradual thinning to cultivate large-scale
greening seedlings; they can be planted in
hilly and plain areas. The tree prefers deep,
loose, and fertile soil with a pH range of
4.5 to 5.5. After planting, apply appropriate
amounts of organic and compound fertil-
izers such as base fertilizers. During high-
temperature and drought conditions, sup-
plemental irrigation should be provided to
the roots and surrounding areas. In low-tem-
perature environments (lower than �5 �C),
appropriate measures should be taken to pro-
tect the tree from cold.

Q. texana is a popular autumn and winter
deciduous tree species that is widely used in ur-
ban green spaces and landscape design because
of its high ecological and economic value. In
urban landscape gardening, it can be planted in
prominent locations to serve as a focal point to
create a striking landscape. It can also be used
to contrast with surrounding lawns or shrubs,
showcasing its individual beauty. When used as
a street tree, it can effectively enhance the orna-
mentation of the road. It can also be alternately
mixed with other tree species as a street tree,
providing year-round visual interest.

Availability

The plant material of ‘Jin Fen Shi Jia’ is
available through Jiangsu Academy of Forestry.
Contact Libing Huang (Huanglib@163.com)
for inquiries.
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Fig. 1. The characteristics of the new Quercus
texana cultivar Jin Fen Shi Jia and typical
Q. texana grown in Nanjing, China. Seasonal
leaf color changes of the new cultivar Jin Fen
Shi Jia (A–D) and Q. texana (E–H), respec-
tively, the four leaves’ color features of spring
(A, E), summer (B, F), early autumn (C, G),
and autumn (D, H). The trees of the new culti-
var Jin Fen Shi Jia (I) and Q. texana (J) in early
autumn, respectively. The leaves of the new
cultivar gradually lose green color, whereas the
typical Q. texana grown here does not show an
obvious loss of green color of leaves.
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