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Transplantation and Post-planting Tending and Manage-
ment Techniques of Olive Trees ( Olea europaea L. )
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Abstract This paper introduced the preparation work before transplanting big olive trees ( Olea europaea L. ), including key technical measures such as plant ex-
cavation, transportation, planting, and post-planting tending. The aim was to provide scientific basis and feasible solutions for adjusting the density of olive trees in
Shiyan City, and to assist in the high-quality development of the olive industry.
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Olive (Olea europaea L. ), a plant of the Oleaceae family,
originated in Asia Minor and is one of the four major woody oil
crops in the world""". Olive oil is a high-end edible oil extracted
from olive flesh, with an average unsaturated fatty acid content of
82% and an average oleic acid content of 74.2% . It is rich in ac-
tive substances such as squalene, vitamin E and [3-sitostelrolr21 i
and known as "liquid gold" and "queen of vegetable oils" *'. In
the 1960s, under the call of Premier Zhou Enlai, China began
large-scale introduction and trial planting of olive, which was
widely planted in 15 provinces and regions south of the Yangtze
River*™*’. At present, the cultivation area of olive in China is
about 86 700 hm®, with an annual output of about 66 000 t of fresh
fruits and 8 412 t of oil. It is mainly distributed in provinces and
cities such as Gansu, Yunnan, Hubei, Sichuan and
Chongging®’.

Shiyan City is located in the Qinba Mountain Area of the Han
River Basin, with the Qinling Mountains to the north and Daba
Mountains and Wudang Mountains to the south, which can block
the cold current and form the Qinba River Valley. It has the lar-
gest Danjiang Reservoir in the country. The whole region has no
severe freezing damage and an annual sunshine duration of over
1 680 h. It is a suitable cultivation area for olive and one of the
earliest areas in China to carry out olive cultivation'” . There
are still remaining olive trees planted in 1970s in Wangzhuang Vil-
lage, Anyang Town, Yunyang District, Shiyan City. Since 2009,
Shiyan City has introduced more than 30 Olive germplasm re-
sources, and more than 3 300 hm’ of olive have been developed
around the Danjiangkou Reservoir Area. The total area of olive is
planned to reach 10 000 hm® by 2025™. In recent years, the olive
industry has developed rapidly in the Shiyan area, playing an im-

portant role in poverty alleviation and rural revitalization. Olive
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has been listed as a key development support direction for the
woody oil industry by the Shiyan Municipal Party Committee and
Government. At present, in the development process of the olive
industry, there are problems such as high afforestation density in
the early stage affecting yield. Transplanting large trees can
achieve quick fruiting, realizing resource utilization, and shorten-
ing growth cycle. This paper introduced the techniques of olive
transplantation and later tending and management, in order to pro-

vide a plan for adjusting the density of olive in Shiyan City.

Preparation before Transplantation
Tree preparation

The olive trees that need to be transplanted are marked before
transplantation, and the variety, specifications, growth, pests,
diseases and age of the transplanted trees are recorded. In the first
autumn, winter, or spring of the second year, the trees that need
to be transplanted should be pruned to cut off diseased and useless
branches and those damaged by insects, while retaining the main
branches of trees and an appropriate amount of lateral branches
and leaves, and fruit tree wound protection agents are applied to
the trunk and branch wounds, so as to ensure the survival rate of
large trees after transplantation.
Soil preparation

Relatively concentrated and contiguous plots with sufficient
lighting, good water source and good soil permeability were select-
ed as the construction site, with a soil pH value of 6.5 -8.5. In
the winter of the year before transplantation, comprehensive deep
plowing is conducted with a depth of 30 to 40 cm. For gentle
slopes with a slope of less than 15°, full reclamation and land
preparation will be adopted. For mountainous areas with slopes
ranging from 15° to 25°, belt or cave cultivation should be adopt-
ed, and terraced land should be constructed along contour lines as
much as possible. The suitable specifications for hole-shaped land
preparation are 0.8 to 1.0 m. The suitable specifications for strip
land preparation are 0.8 — 1.0 m wide and 0. 8 — 1. 0 m deep.
Flat land can also be planted by stacking soil. Before transplanting

large trees, excavators can be used to pile up soil piles with a
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bottom diameter of 3 m, an upper diameter of 2 m, and a height of
about 80 ecm. During land preparation, 25 to 50 kg of organic fer-
tilizer and 1 to 2 kg of phosphorus fertilizer should be applied to

each hole as the base fertilizer.

Excavation, Transportation and Planting of
Plants

Excavation and packaging

It is necessary to ensure that the soil ball is intact during ex-
cavation, with a diameter of 8 — 10 times the diameter of the olive
tree at breast height and a height of approximately 2/3 of the soil

ball diameter''”!

. During the process of digging out large trees,
when encountering thick roots, a hand saw is used to cut them off,
and scissors are used to cut off fine roots to ensure that the roots
are not torn and reduce root damage. The excavated soil balls are
wrapped with straw ropes or cloth strips to ensure that the soil
balls do not split. For loose soil balls during the seedling raising
process , water should be sprayed timely on the roots, and then the
roots are wrapped with cotton cloth, which is placed in planting
holes together with seedlings during transplantation.
Transportation

A crane is used to carefully lift packaged olive trees with a
soil ball to a transportation vehicle. The position of the sling
should be wrapped with a wide cloth to avoid scratching the bark
and ensure the integrity of the soil balls. When loading, the tree
crowns should face the rear of the car and the soil balls should be
close to the driver’s cab. For long-distance transportation, tarpau-
lins should be installed in the carriages to reduce the loss of plant
moisture.
Field planting

After olive trees reach their destination, they should be plan-
ted as soon as they arrive, and the intermediate stage should be
shortened as much as possible. If they cannot be immediately
planted on the same day, they should be placed in a leeward area
and covered with film or straw to prevent exposure to sunlight, and
the soil balls should be watered regularly to prevent the plants from
losing water. The planting density of large trees is 5 m x 6 m,
and the trees are planted according to the requirements in planting
holes dug in advance. Olive trees are carefully moved into planting
holes , and the position of the tree body is adjusted to ensure the o-
riginal direction of the tree body and straighten the tree trunk.
Next, the straw rope or cloth strip for packing soil balls is unfast-
ened, and the opening of each hole is covered with soil to a thick-
ness of no more than 10 em. Finally, an irrigation soil dam 10 —
15 c¢m in height is constructed on the top of the soil pile around the
tree trunk. When the temperature is high, a 70% shading net can
be used for shading.

Tending and Management after Planting
Supporting and fixation
After transplanting a large olive tree, due to the unfixed root

system and the larger crown diameter, the tree is easily toppled in

strong winds, and the trunk must be fixed to facilitate root growth.
Irrigation and drainage

After the planting of olive trees, they should be watered in a
timely manner. The first watering must be thoroughly to ensure
that the soil balls are tightly combined with the soil without leaving
any gaps. Afterwards, they should be watered continuously three
times every 5 —7 d. When the rainfall is heavy, watering may not
be necessary. Subsequently, the trees are watered in a timely
manner according to the situation, ensuring that they are not wa-
tered when the soil is not dry, and if watered, they should be wa-
tered thoroughly. In the season of abundant rainfall, attention
should be paid to drainage and anti-waterlogging to avoid water ac-
cumulation, in order to prevent the occurrence of root rot . A
kind of large-tree nutrient solution is injected within 10 —15 d af-
ter transplantation of large olive trees to supplement the trees” nu-
trients and moisture until new shoots sprout.
Supplementary trimming

Although transplanted trees have been pruned, they may suf-
fer varying degrees of damage or other reasons during excavation,
loading and unloading, and transportation, which may prevent
some buds from germinating normally and result in withered
shoots , which should be promptly removed or cut to above the ten-
der shoots or young branches. For trees that have been truncated
(crown) or re-cut for planting, if the positions of remaining buds
are not accurate or the cut buds are too weak, it is easy to cause
withered piles or weak branches, and it is necessary to perform
supplementary trimming (or re-pruning) in a timely manner. The
large wounds after pruning should be smooth, clean, and disinfec-
ted, and tree protection agents should be applied in a timely
manner.
Loosening, weeding and fertilization

Watering, rainfall, and human activities can cause soil com-
paction in tree trays, affecting tree growth. Loosening of the soil
should be carried out timely to increase soil permeability, which is
beneficial for root growth and development. However, during the
survival period, the depth of soil loosening should be 10 - 15 ¢m
to avoid damaging the new roots. Weeds and vines should be time-
ly removed from transplanted olive gardens. After transplantation,
fertilizers are reduced or not applied within the first year, and a
urea solution with a concentration of 0. 5% can be used for foliar
spraying in the morning, evening, or cloudy days, once every
10 -15 d.
Pest control

Olive trees are prone to infection with diseases and pests dur-
ing the transplantation process due to various reasons such as seed-
ling raising, pruning, weak tree resistance, and tender new leav-
es. It is necessary to inspect early and detect early, and timely
preventive measures should be taken. The prevention and control
of diseases and pests follows the principle of " prevention in the
first place and integrating prevention with control". After trans-
plantation, tree protective agents are applied to the wounds of the

tree body, and subsequent inspection and prevention work are
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carried out according to changes in the weather and the occurrence
laws of diseases and pests, and timely prevention and control

measures are taken.

Conclusions

Shiyan is a suitable cultivation area for olive trees. In recent
years, the local municipal party committee and government have
attached great importance to the development of the olive industry,
and have included olive as a key support direction for the develop-
ment of woody oil crops in Shiyan City. With the rapid develop-
ment of the olive industry in Shiyan City, more and more olive or-
chards will need to be transplanted with large trees. Transplanting
big trees is a complex project, and its season, climate and age can
directly affect the survival rate of transplanted trees. However, as
long as the transplanting measures are scientific and reasonable,
and the trees are transplanted according to the process described
earlier, and scientifically nurtured and managed in the later stage,
the survival rate of transplanted big olive trees can be effectively
improved, and the fruiting cycle can be shortened, thereby achie-

ving early results.
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