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Preface 
 

The life of tea goes through the following three stages: 
First, tea planting: The growth of tea plants depends on God and the land. 

Second, tea making: The post-harvest tea making techniques depend on people. 

Third, tea tasting: The discourse and art attached to tea depend on people. 

                                   —Inspired by tea farmer Chen Jinzhi 
Of these three stages, tea planting, that is, cultivation of tea plants is the most 

important. Without an appropriate environment and climate, no good tea can be made 
however good the technique is. 

Tea farmers acquire a wealth of local knowledge through their interaction with 
the environment during the tea cultivation process. Such knowledge is significant and 
valuable when faced with dramatic changes in climate and environment, and provides 
a new insight, which differs from science, grounded in years of interaction with the 
environment. 

We hope to retrieve the traditional farming knowledge that is fading away with 
the modernization of agriculture, understand the most important first stage in the life 
of tea through a collection of knowledge records, and reestablish the lost relationship 
between tea, people, and the environment to face the challenges posed by climate and 
environmental changes in the future. 

 
 
Overview of Pinglin 
 Pinglin, known as “The Home to Tea,” has a history of tea cultivation going back 
to the Qing Dynasty (1644–1912). In spite of years of industrial change, Pinglin 
retains the traditions of tea planting, making, and tasting, which have built over years 
through the interaction and learning among people and between people and the 
environment. 
 Pinglin is located in the southeast of New Taipei City, near the northern end of 
the Xueshan Range, with the Beishi River flowing through it; therefore, Pinglin has 
an excellent natural environment. People have been living here for a long time, and 
each tea farmer is an individual with self-developed skills. The farmers use their skills 
and learn from tea plantation and the environment. In addition, restriction on the entry 
of heavy machinery, Pinglin being a part of the principal water source area of the 
Feicui Dam, and stringent pesticide regulations have helped Pinglin preserve the 
traditional farming methods. 
 However, in the midst of modernization, with the opening of the Beiyi Highway 
and the Snow Tunnel, Pinglin is getting increasingly closer to the metropolitan area of 
[mention the name of the area here]. Similar to ordinary villages, migration and aging 
of population are becoming increasingly evident in Pinglin. Most of the tea farmers in 
Pinglin are over 50 years old, and few younger people are willing to take over tea-
related hard work. Even if they do, they have forgotten the traditional farming 
methods and knowledge because of the modern ways of thinking and management. 
Though the traditional methods are labor-intensive and may not produce a high yield, 
they provide a new direction that reminds us of our relationship with the environment. 

In conclusion, Pinglin is a place that should be discussed to recover the lost 
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relationship between tea, people, and the environment, and to face the challenges of 
the future. 



 

3 

Research methods 
Aim 

This program intends to understand the various aspects of tea plantation 
management in Pinglin amid the changes in time and space through field 
documentation, and to reconstruct the traditional knowledge belonging to Pinglin. It is 
hoped that this traditional knowledge could be used to face the problems posed by 
climate and environmental changes in the future. 
Methods 
1. Recording tea cultivation knowledge  

Data were collected through fieldwork and literature review. 
1.1 Fieldwork was conducted in a semi-structured way, and was interspersed with the 
questions originally set for the process of chatting with the participants (see Appendix 
I for details) which was recorded. In addition, participatory observation was 
conducted and participants’ farming activities were observed and recorded. We 
selected tea farmers who have been farming in Pinglin for a long time as our priority 
participants. The follow-up content was provided by the following two participants: 

Chen Jinzhi, a tea farmer in Huliaotan, in his sixties, has been learning how to 
plant and make tea since he was a child. He has now opened a Tiantai tea shop next to 
the Beiyi Highway where he cultivates, makes, and sells tea. 

Weng Caifu, a tea farmer in Dacukeng, in his eighties, has also been learning 
how to plant and make tea since he was a child. He has now retired and his sons 
continue to work as tea farmers. 
1.2 Three types of data were collected through literature review. First, data on tea 
plantation management from ancient times to the present were collected to discover 
the local ecological knowledge by comparing the data and participants’ knowledge, 
and to understand how the changes in tea plantation management techniques have 
been understood in and transformed Pinglin. Second, information about the changes 
in industrial land use in Pinglin was collected to better understand how local tea 
farmers have adapted to these changes. Third, scientific climate data were gathered, so 
that the importance of traditional ecological knowledge could be more easily 
understood by the public. 
2. Industrial environment utilization 
2.1 History of industry development 
2.2 Landscape description 
3. Climate data analysis 
3.1 Data collection: Pinglin Observation Station of the Central Weather Bureau 

(summit of Shuiliujiao Mountain), Microclimate Observation Station 
(Dahuwei Tea Plantation) installed by Lin Boxiong 

3.2 Data analysis 
4. Comprehensive presentation 
4.1 Solar term cultivation calendar 
4.2 Comparisons of cultivation, landscape changes, and climate data 
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 Changes in landscape, industry, and technique 
The landscape changes with time and the emergence of different industries and 

technologies. 
Here, the photos of participant Chen Jinzhi’s former house in Huliaotan (Figures 

1 and 2) are presented, showing changes in agricultural plantation area and important 
industrial events over time. 

 
Fig. 1 Huliaotan in 1962. The main industry at that time was paddy rice, with tea 
plantations occupying a very small area. On the upper left is the former house of Chen 
Jinzhi. 

 
Fig. 2 Former paddy fields have been converted into tea plantations or other land use 
types such as camping areas. 
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Tea cultivation in Pinglin goes back to the Qing Dynasty. However, in the past, 
tea was only a sideline industry besides rice cultivation. From the late 1970s, the self-
sustaining foodcrop rice started to be gradually replaced by tea, and today, only the 
remnants of the former water terraces of Shikan exist in the tea plantations. 

From the changes in planting area (Figure 3), the changes in the timeline and the 
crops grown can be demonstrated. Before the 1970s, the ratio of rice to tea planting 
area was approximately 1:1, which began to decrease in the late 1970s. In the early 
2000s, the area under rice cultivation approached zero while that under citrus 
cultivation started to grow. The plantation of citrus ended in the late 2000s. Today, 
nearly all agricultural land is used for tea cultivation. The changes in the planting area 
reflect important events that had an impact on the promotion of the tea industry at 
certain points in time. 

Figures 3 and 4 show the three aspects of technique introduction, policy 
promulgation, and industry evolution, which, directly or indirectly, affect the local 
area and promote Pinglin’s tea industry to replace other industries as the main 
industry. 
 
Fig. 3 Ratio of planting area and year of significant events. 
Note: Year of significant events 
In 1963, chemical pesticides were introduced. In 1967, the Pinglin Office held a “Tea Research Class.” 
In 1972, chemical fertilizers, herbicides, and hand pruners were introduced. In 1975, compound 

fertilizer was used and tree pruners were introduced to replace manual removing of buds. In 1976, tea 
competitions were held. In 1982, tea production was separated from tea making. In 1983, a special 
protection zone for water sources was established. In 1986, cutting and seedling technologies were 
introduced. In 2003, there was a major summer drought. 

 

 
Fig. 4 Introduction of hand tools and power machines changed the methods of 
cultivation. 



 

6 

Recording and sorting out tea cultivation knowledge 

Tea plant varieties 
Different varieties of tea have inherent differences, such as environmental 

preferences, growth characteristics, basic aroma of tea leaves, and tea making 
methods. Taiwan Tea No. 18 is suitable for making fully fermented black tea. 

From the data collected through fieldwork, varieties of tea in Pinglin were 
compiled into a table according to their characteristics (Appendices II and III). These 
characteristics affect farmers’ choice of tea varieties. As for the ease of cultivation, all 
varieties except Qingxin Oolong are easy to cultivate. Qingxin Oolong is more 
susceptible to pests and diseases, and is likely to die, which is similar to chickens on 
feed. 

In compliance with the “Annals of Tea Plant Varieties in Taiwan: A Special Issue 
to Celebrate the 100th Anniversary of the Tea Research and Extension Station” (2003) 
released by the Tea Research and Extension Station, Council of Agriculture, tea 
varieties are classified based on the budding time of tea leaves. However, according to 
tea farmer Chen Jinzhi, he takes into account a variety of factors to determine when to 
harvest tea leaves. In addition to innate growth characteristics, many objective factors 
have a prominent influence, such as sunlight, shade, fertilization, ridgeline of the tea 
plantation, tea making techniques, and tea farmers’ actual planting experience. 

1. If there is sufficient sunshine and early fertilization, the varieties can naturally 
be harvested earlier. 

2. In the case of Tieguanyin tea plantation, harvesting is done earlier at the 
ridgeline where the soil surface is shallow, because it does not retain water and 
therefore ages faster. 

3. In terms of tea-making technique, the tea leaves of the broad-leaved Narcissus 
need to be old to have a sweet taste; therefore, the appropriate technique for 
Narcissus tea is moderate fermentation, and it is not subject to the time of tea 
sprouting and harvesting. 

4. Some varieties are not planted at the same time. After the emergence of Taiwan 
Tea No. 19 and No. 20, Taiwan Tea No. 17 is no longer used. 

 
By comparing the information on local tea varieties (Appendices II and III) 

provided by tea farmer Chen Jinzhi during fieldwork and the data on tea varieties 
from the Tea Research and Extension Station (Appendix IV), the following 
differences were noted: 

1. The Station stated that Taiwan Tea No. 13 was an early variety; however, 
according to Chen Jinzhi’s experience and knowledge, it can be classified as a 
mesophytic variety following Huangzhizi tea.  
2. Chen Jinzhi said that Wuqilan (Qilan) was Wuyi tea, and the Station stated that 
Wuyi tea was an early variety. However, on the basis of Chen Jinzhi’s experience 
and knowledge, Wuyi tea can be classified as a mesophytic variety following 
Baimaohou tea. 

 
Seedling propagation 

At present, tea farmers do not breed seedlings by themselves, but buy them from 
the Council of Agriculture or tea farmers. 

The main propagation method for tea plants remains vegetative propagation. In 
the past, the layering method was used. With the improvement in technique, the 
cutting method has been adopted. Other methods of vegetative propagation such as 
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high-altitude layering are not used. The method of generative propagation of tea 
plants using seeds is not (or rarely) used by tea farmers because the characteristics of 
seedlings change. 
 1. Layering 

In the past, tea farmers mostly used the layering method to self-propagate the 
required amount of seeds. Layering is usually done in the spring after the tea is 
harvested, because the entire tea plant for layering propagation can hardly be 
harvested within one year. During the layering process, all the branches of the tea 
plant are sequentially compressed underground in a circular manner, so that the 
nutrients from the tea tree do not flow to the remaining branches when only some of 
the branches are being compressed, which is detrimental to the rooting and sprouting 
of the branches. 

The branches are bent to the ground in a V-shape with the help of bamboo sticks, 
so that the bends grow roots in the soil in approximately 1–2 months. After about 7-8 
months, the seedlings get ready for planting in the winter. Take out the fixed bamboo 
sticks and cut off the branches of mother plant and plant the new seedlings (Figure 5). 
 2. Cutting 

Nowadays, the cutting method is used to propagate tea seedlings. This method 
was learned and promoted by Li Jiacai from the Construction Division of the 
Township Office in the 1980s. The participant Chen Jinzhi was one of the first tea 
farmers to be instructed in this technique, which has been used with brilliant results 
ever since. Compared with the traditional layering method, cuttings can be managed 
centrally without affecting the production and harvesting of mother plants. 

The best cutting time is between the New Year and the Lunar New Year, from the 
eleventh to the twelfth lunar month following the winter solstice. It is too late to start 
propagating from cuttings after the beginning of spring in the first lunar month. 

Cuttings are prepared in former paddy fields which contain undamaged cattle 
treads to retain water unlike hillsides that do not retain water. First, a tiller is used to 
loosen and flatten the soil into strands; then, river sand is spread as a seedbed. 
Branches with three leaves (including 2–3 buds) are taken and cuttings are prepared 
after removing the first leaf. The top of the seedbed is covered with transparent plastic 
sheeting for heat and moisture preservation, and the outermost layer of the sheeting is 
covered with a black mesh with a shading rate of 60%. A too high or too low shading 
rate is inappropriate (Figure 5). In the cutting process, the buds are picked, especially 
those of Tieguanyin. 
 
 

 
Fig. 5 Traditional layering and current cutting methods 
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Tea plantation establishment 
A. Siting considerations: orientation, slope, sunlight, and soil 

Pinglin is affected by sunlight and shade as it has many hills and less flat land. A 
good tea plantation should be located on a hillside with north-south orientation; since 
the sun rises in the east and sets in the west, there is plenty of sunlight for a long time. 
If the hillside has a south-north orientation, there is less sunshine in winter. 

The plantation should be located on the slope of a high hill, not on the soft soil of 
a valley where the tea buds can easily sprout, making the tea quality poor. 

The best soil to plant tea is yellowish-red with red loose stones. Such soil is 
scarce and is more abundant on the hilltop. In the lower part of a hill, there is only 
black gravel which is also suitable for tea planting. The water of the tea grown here is 
thicker, the tea buds do not sprout, and fertilization is easier. As the soil layer is deep, 
the tea plants do not easily die during drought. 

If the tea plantation is located on a rocky hillside, such as the one opposite Weng 
Caifu’s house, where the soil layer is thin, the water retention is poor and the soil 
easily loses the moisture. 

A good tea plantation should have a slight slope (approximately 45°), which is 
good for drainage and easy to manage. If the slope is steep, grass should be left on the 
edge to prevent slumping. 

Terroir affects quality, which is why tea differs from place to place, and one can 
even tell the place of origin of a tea by its aroma. Baozhong tea in particular is very 
sensitive, and tastes different at the hilltop, hillside, and the foot of a hill. For 
instance, there was a tea plantation with pebbles in the hometown of one of the 
participants whose tea leaves were very fragrant when picked. 
B. Irrigation and drainage 

There is no need to dig drains for hillside tea plantations; however, if the tea 
plantation is flat, a drainage ditch of about depth 2 feet or more should be dug. If there 
is water in the ditch (high groundwater level), it needs to be dug deeper. 

The participant Chen Jinzhi had a small tea plantation with poor drainage. 
Therefore, he dug a ditch vertically in the shady and wet part of the tea plantation, 
filled the ditch with stones, and covered the stones with fertilizer bags before filling 
the ditch with soil (Figure 6). After the ditch was dug, the tea plants grew beautifully. 
This drainage method was invented by Chen Jinzhi himself, and he has never heard of 
anyone else using it. 

 
Fig. 6 Drainage ditch designed by Chen Jinzhi. 
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Field management 

A. Planting management 
1. Pruning method 

In the past, tea was harvested manually and the row spacing between tea plants 
used to be approximately 3.5 to 4 feet. Subsequently, the row spacing was widened to 
5 feet as the plants started to be harvested using machinery. It was not until 1975 that 
hand pruning (clamping) tools (tree shears) were introduced. 

Newly planted tea seedlings can be partially harvested the following winter. To 
cultivate prosperous tea plants, the top buds should be picked manually in the second 
year, and in the third year, the tea plants can be picked manually or pruned with 
machines if they are flourishing. 

For young tea plants (newly planted) which are about 4-5 years old, the tops 
should be removed first to allow the buds to re-emerge. The new buds have thick 
leaves and tight internodes. At this time, the plants are too young to be pruned by 
machines. 

During the first deep pruning, manual picking is essential, so that the buds can 
grow thicker and tea plants can grow more luxuriant. If the tea plants are pruned 
mechanically, the tree crown gets flattened like a tea sieve, and the lateral branches 
outside and below the crown cannot be pruned. Thus, the branches do not grow new 
buds, and the buds left after pruning are fewer in number. However, limited 
manpower and changing weather is making manual picking hard. 

Three to 6 year old tea plants are the strongest and produce the best quality tea, 
which has the flavor of chi’-hong (youthful, vital, and the original sweet flavor of the 
tea, like the fragrance of a flower bud just about to open). Such flavor is absent in too 
young or too old tea plants. In the case of deeply pruned tea plants, the tea made from 
the buds that re-sprout in the first year also has a distinct flavor of hong. 

Manually picked tea leaves make good grade tea (superior and better quality). If 
tea plants are well sculpted, the tea becomes easily moisturized and dense. Moreover, 
the seeds can be harvested only after the tea plants are allowed to grow after pruning. 

For all varieties, in particular the tea plants that are showing signs of aging, deep 
pruning is usually done after the spring harvest. However, some tea farmers do deep-
pruning after winter harvest. The participants believe that manual or mechanical 
pruning is detrimental to the growth of tea plants. In the case of Tieguanyin, the older 
branches are cut from the base to make a single tea plant grow more uniformly; 
however, if it is to be harvested mechanically, the picking surface has to be trimmed 
flat before budding. 

Mechanical pruning of the picking surface changes with the person and the 
terrain. If a double oblique shear is used, the picking surface can be larger. Nowadays, 
for the convenience of work, the tea plants are pruned relatively short. 

2. Lifespan 
Tea plants can live for a long time if they are well looked after and the soil 

quality is good. Qingxin Oolong can live for 10–20 years. Nowadays, in pursuit of the 
taste of hong, tea plants are not allowed to survive for long. If the tea plants are sparse 
in number, renewing and replanting is done, which is unlike in the past when the tea 
plants would not be renewed until the entire tea plantation was dead. 
B. Fertilization 

Compound fertilizers such as Taiwan Fertilizer No. 1 were only available starting 
1975. Before 1975, fertilizers were not available and if needed, were mixed after 
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buying a single formula (lime, uric acid, and gali’). 
At that time, organic cultivation was adopted, mainly by hoeing the weeds, i.e., 

using hoes to dig up the weeds with roots to apply fertilizer. The participants argued 
that it was the real organic practice. 

A tea plant that has been treated with pesticides and fertilizers, like a vegetable, 
grows faster and flourishes more. The tea leaves are more beautiful and the tea 
produced is lighter. 

In the past, when there was no fertilization, the buds and leaves of tea plants 
grew denser and thicker, and the tea produced was heavier. The tea was easy to make, 
had good quality, and would get a high price. The use of fertilizers makes it difficult 
to make tea because of bigger leaves and tzuan-go’1, which cause the water to be 
unevenly evaporated. 

The participant Weng Caifu suggested that technique has greater impact on tea 
making than fertilization. 

According to Chen Jinzhi, early fertilization is advisable, but too much fertilizer 
has detrimental effect as it causes the tea to have the taste of fertilizer. However, 
applying fertilizer is necessary, and organic fertilizer is the optimal choice. In the past, 
pig manure was considered better than chicken manure. He had used pig manure to 
fertilize and found it effective. 

Today, no one makes compost by themselves in Pinglin. 
C. Disease and pest control 

The use of chemical pesticides began in the 1960s, when insecticides and 
carbaryl powder2 were first used. Since there were no spray buckets at that time, the 
chemicals were mixed with water and sprinkled on tea plants. 

Carbaryl was used to treat citrus pests. The branches of citrus were soaked in the 
pesticide water. Later, with the establishment of pesticide shops, a variety of 
pesticides were introduced, such as DDT, which was highly toxic. A piece of cloth 
dipped in DDT was used to wipe the head of the tree or plug the wormhole. 
D. Weed management 

In the past, when fertilizers were not used, the main management method was to 
take care of the weeds to prevent them from covering up the tea plants, particularly 
the glutinous rice weeds which grow very fast. 

The Council of Agriculture distributed green manure in the 1990s, which might 
be Arachis pintoi according to the participants. However, few people used it due to its 
poor effect. 

Hoes were mainly used to remove the weeds, loosen the soil, and roll weeds into 
a pile. When it rained a lot, the pile changed into compost. However, it was easier to 
attract termites, as was done for the peanut shells under the tea plants displayed 
outside the Office. Weeding was needed approximately four times a year, and was 
done once every one or two months. The weeds were hoed in winter and once after 
the spring tea harvest. Moreover, weeding could cut off the roots of tea plants that 
grew on the topsoil, so that the new roots could grow deeper into the soil, making the 
tea plants more drought-tolerant. Weeding was primarily carried out after the spring 

                                                      
1 Tzuan-go’ means that the buds grow fast and the lau’-ham is long. It is good that the branches of 
three leaves (one heart and two leaves) are one inch long (tsuen-ua-teng). 
2 Carbaryl (1-naphthyl methylcarbamate). Different formulations can be used in tea plantations to kill 
small green leafhoppers, small white tussock moths, tea poisonous moths, leaf roller moths, case 
moths, tea silkworms, spiny moths, tiger moths, and geometrid moths. From Taiwan Agricultural 
Chemicals and Toxic Substances Research Institute: 
http://pesticide.tactri.gov.tw/index.php?option=com_content&view=article&id=151&Itemid=53 
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tea harvest, as weeding before that time would affect the growth of the spring tea due 
to a short time interval. 

It is very effective to cover the tea plantation with weeds, but the plantations are 
large and there is a lack of manpower and covering materials. The participants 
thought this method was good, but no one used it. In the past, straw from rice harvest 
was sun-dried and stored to feed the cows, or the straw left in the field after the 
harvest in June was stepped on by the cows and used as fertilizer. 

Herbicides were unavailable until the 1970s. The weeds in the paddy field ridge 
were plucked manually. When herbicides started to be used, paddy fields were hardly 
cultivated. 

The grass cultivation method commonly used in agriculture has not been 
promoted by the Council of Agriculture. 
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Climate and tea calendar 
Data analysis 

The climate data analysis in this study differed from past statistical methods. 
With solar terms instead of months used for time slotting, we calculated and analyzed 
the cumulative rainfall and average temperature in different solar terms from 2004–
2013 and in 2014 (Figure 7, Tables 1 and 3), and in the springs of 2014 and 2015 
(Tables 2 and 4), aiming to understand the relationship between climate and 
cultivation from the traditional way of distinguishing time among farmers. 
A. Rainfall 

From the climate data for 2004–2014, the changes in the cumulative rainfall 
between different solar terms could be identified through comparison. The average 
rainfall in the years 2004–2013 was concentrated in summer and autumn during 
typhoons, followed by plum rains in early summer. The rainfall in 2014 differed from 
this ten-year average. As there were no typhoons in 2014, the main rainfall was during 
plum rain season and in early spring. Rainfall affects both the growth of tea plants and 
the cultivation strategies of tea farmers. The harvesting period of the bulk of spring 
and winter tea in Pinglin falls in a relatively low rainfall period. During spring tea 
harvesting from March 15 to May 15 in 2015, the rainfall was much less than in 2014, 
but the period of less rain was favorable for tea farmers to harvest and produce tea. 
B. Temperature 

Comparing the temperature in 2014 with that of the ten-year average (from 2004-
2013), it was concluded that the overall temperature increased, with the increase in 
summer being more pronounced than that in winter. The biggest difference was in the 
summer and fall from Lesser Fullness to Cold Dew. The average temperature in 2014 
was higher than the ten-year average. The average temperature in the springs of 2014 
and 2015 (March 15 to May 15) was 19.29°C and 20.98°C, respectively, showing an 
increasing trend. 

 
Fig. 7 Comparison of temperature and rainfall between 2004–2013 and 2014. 
Table 1 Comparison between rainfall in 2014 and the ten-year average from 2004–
2013 
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Table 2 Comparison of rainfall from March 15 to May 15 in 2014 and 2015 (mm)  

 
Table 3 Comparison of average temperature between 2004–2013 and 2014 (°C) 
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Cold-
Greater 

Cold 
Greater 
Cold-

Beginning 
of Spring 

12.903 14.269 

Beginning 
of Spring-
Rain Water 

14.489 12.742 

Rain Water-
Insects 

Awakening 
15.072 14.639 

Insects 
Awakening-

Spring 
Equinox 

14.923 14.588 

Spring 
Equinox-

Fresh Green 
16.397 17.682 

Fresh 
Green-

Grain Rain 
18.253 19.724 

Grain Rain-
Beginning 
of Summer 

19.172 20.127 

Beginning 
of Summer-

Lesser 
Fullness 

20.816 23.545 

Lesser 
Fullness-

Grain in Ear 
24.242 25.407 

Grain in 
Ear-

Summer 
Solstice 

22.726 24.468 

Summer 
Solstice-

Lesser Heat 
26.274 28.083 

Lesser 
Heat-

Greater 
Heat 

27.445 28.755 

Greater 
Heat-

Beginning 
of Autumn 

24.01 26.449 

Beginning 
of Autumn-

27.007 27.881 
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End of Heat 
End of 

Heat-White 
Dew 

26.915 27.964 

White Dew-
Autumnal 
Equinox 

24.293 26.434 

Autumnal 
Equinox-
Cold Dew 

21.278 22.763 

Cold Dew-
First Frost 

20.411 20.284 

First Frost-
Beginning 
of Winter 

19.567 20.091 

Beginning 
of Winter-

Light Snow 
18.417 17.897 

Light 
Snow-
Heavy 
Snow 

16.129 18.166 

Heavy 
Snow-
Winter 
Solstice 

13.231 13.611 

 
Table 4 Comparison of average temperature from March 15 to May 15 in 2014 and 
2015 (°C) 

 2014 2015 
3/15-5/15 19.28797814 20.97630422 

 
The comparisons of rainfall and temperature show that climate change has 

caused issues such as temperature increase, rainfall decrease, and more uneven and 
concentrated rainfall. 

 
Environmental and operational adaptations 

When tea farmers engage in agriculture, they have already adapted to the 
changes in the environment and climate, and the widely varying temperatures and 
rainfall are factors that tea farmers must consider. Adaptation to the environment and 
climate does not begin only when the climate changes significantly, but starts with the 
human act of agriculture. If a method of “adaptation” is effective in overcoming the 
difficulties of agriculture, it is passed on and becomes a tradition and local 
knowledge, which can be understood from the simplest point of view. 

What can be seen from scientific data is the magnitude of change and the 
frequency of its occurrence. Effective analysis or prediction can provide tea farmers 
with pre- and post-event reference and review, but the problem is that the accumulated 
experience of tea farmers cannot be reconciled with scientific data. Therefore, it is not 
that tea farmers do not believe in scientific data, but they believe more in the long-
established relationship between themselves and their tea plants. This issue was 
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discovered during the fieldwork this semester. 
 

Tea calendar 
We classified the tea cultivation calendars obtained from the literature and 

fieldwork into three eras and different representative categories (Tables 4, 5, 6, and 7): 
1. The cultivation calendar from tea cultivation books in mainland China 30 

years ago (in the 1980s); 
2. The cultivation calendar published by Tea Research and Extension Station 10 

years ago (in the 1990s); 
3. The actual cultivation calendar adopted by tea farmers in Pinglin (in 2014, 

2015). 
By comparing the first two official cultivation calendars with the third actual 

cultivation calendar adopted by the tea farmers, we noticed obvious differences. The 
official tea cultivation calendars only mention the process, what to do, and when to do 
it, such as picking spring tea leaves from mid-March to mid-May, summer tea leaves 
from May to August, autumn tea leaves from September to October, and winter tea 
leaves from late October to early November. However, in reality, different tea 
varieties, different planting areas, and even the slightest difference in the same tea 
plantation can make the cultivation process more complicated. 

From participant Chen Jinzhi’s diary, we can see that processes such as applying 
pesticides, weeding, and pruning were distributed in segments throughout the season. 
As for when to do what, tea farmers told us that as long as they visited the tea 
plantation every day, they would naturally know what to do and when to do it. 

 
 

 
 
Table 4 Tea cultivation calendar in the 1980s (Liu Xi, 1985, Tea Event Schedule, Tea 
Plant Cultivation and Preliminary Production of Tea Leaves, p.405) 
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Table 5 Tea cultivation calendar in the 1990s (Zhang Qingkuan, 1997, Tea Cultivation Calendar for the Manual 
Picking Zones in the Sloping Tea Plantation, Tea Industry News 22: 5-6) 
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Table 6 Tea cultivation calendar adopted by Chen Jinzhi in 2014 
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applic
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Integration of climate data and tea calendar 

 
 
Fig. 8 Integration of tea calendar and climate data (1)—data from the Central Weather 
Bureau and tea cultivation calendar for years 2004–2013, and data from the Central 
Weather Bureau and tea cultivation calendar adopted by Chen Jinzhi in 2014.

Table 7 Tea farmer Chen Jinzhi’s tea plantation records from January to May, 2015 
 

Month January February March April May 

Solar term Lesser 
Cold 

Greater 
Cold 

Beginning 
of Spring 

Rain 
Water 

Insects 
Awakening 

Spring 
Equinox 

Fresh 
Green 

Grain 
Rain 

Beginning 
of 

Summer 

Lesser 
Fullness 

Planting           

Pruning           

Weeding           

Fertilization           
Pesticide 

application 
          

Harvesting           
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Fig. 9 Integration of tea calendar and climate data (2)—data from the Central Weather 
Bureau and tea cultivation calendar adopted by Chen Jinzhi in 2014. 
 

 

 
Fig. 10 Integration of tea calendar and climate data (3)—data from the Central 
Weather Bureau in 2014 and Microclimate Observation Station in 2015, and two-year 
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cultivation calendars adopted by Chen Jinzhi. 
 

Figures 9 and 10 show the intersection of climate data in 2014 and the tea 
cultivation calendar adopted by Chen Jinzhi. It can be seen that the best match 
between farming and climate was the harvesting of spring tea between Fresh Green 
and Grain Rain. Climate data showed that the amount of rainfall during this period 
was the least which was suitable for tea harvesting. After years of adjustment, the time 
of the year when the tea production is the maximum in Pinglin is when the rainfall is 
the least. 

In addition, in winter, when the tea plants are recuperating and rejuvenating, 
apart from sporadic weeding, the tea plantations are not managed or harvested 
because the temperature is low and the tea plants are slow to germinate. Excessive 
management can damage the tea plants. In the coldest days during Lesser Cold and 
Greater Cold, there is scarcely any weeding. 

Throughout the year, the management of summer tea plantations is relatively 
intensive, because summer tea unlike spring tea is not harvested once after the winter. 
The differences between various varieties of summer tea plantations are great; 
therefore, each tea plantation should be taken care of all the time. 
 

Tea cultivation is closely related to the climate. Tea plants need sufficient 
rainfall, but there should not be any rain during harvesting. The same goes for the 
management of tea plantations. When it rains, it is inconvenient to weed; when it is 
too dry and there is not enough grass to cover the tea plantation, the plantation may 
become dry. Tea farmers walk among the tea plants and experience the subtle changes 
in each tea plantation, such as how long the weed grows, whether the tea plants have 
any disease, how is the insect attack, whether the tea buds are mature enough, whether 
the leaves are completely dry after the rain, how to remove the weeds before it rains, 
and how to use various methods to retain water during drought. The only way to be a 
good tea farmer is to have a keen observation of the climate, environment, and tea 
plants. 
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Future program 
The five-year program is divided into short-, medium-, and long-term plans. The 

short-term plan is to design, implement, and revise the program in the first year 
(2015); the medium-term plan is to expand data sources as well as analyze and 
increase the promotion of research topics in the next four years (2016–2019); the 
long-term plan is to demonstrate results and propose cultivation methods in response 
to climate change in 2020, and to plan and design follow-up experiments. The 
timeline, content, and objectives of the program are listed below: 
(1) Short-term plan (ongoing in 2015) 

A. Recording tea cultivation knowledge  
(a) Fieldwork 

1. Survey content (Appendix II) 
2. Hands-on observations 

(b) Literature review 
1. Data on local workers (cultural, historical, and ecological guides) 
2. Official publications: 
Pinglin Township Records (Pinglin Township Office, Taipei County, 2002) 
History of the Tea Industry in Taipei County (Chen Ciyu, 1994) 
The Days (edited by Gao Lianghuo, 2001) 
The Pride of the Pinglin People (edited by Gao Lianghuo, 2001) 
A Journey to Pinglin (Huang Yuehong, 2005) 
Pinglin in Tea Fragrance: A Slow Cycling Tour (edited by Lai Jiayun, 2008) 
Exploring the Home to Water: A Handbook for Playful, Natural, and Eco-
friendly Pinglin (Jiang Dexian et al., 2007) 
Green Fairy: Pinglin Cultural Guidebook (Liu Lifu et al., 2001) 
3. Personal research 
Social Journal of Tea Town (Xie Guoxiong, 2003) 
Journals, papers, etc. 

B. Industrial environment utilization 
Mark the locations of old properties (paddy fields, citrus orchards, tea 

plantations, and houses) and create topographic overlays with old photographs 
through documentary data, visits, and the application of Google Earth. 
C. Climate data analysis 
(a) Compile the data from Pinglin Observation Station on the top of the 
Shuiliujiao Mountain set up by the Central Weather Bureau and from the 
Microclimate Observation Station installed by Lin Boxiong of the Department of 
Atmospheric Science at Dahuwei for the period 2004-2013.  
(b) Compare rainfall and temperature data during solar terms to analyze the 
impact of climate change 
D. Comprehensive presentation 
(a) Integrate cultivation calendar and weather data 
(b) Collate and design visual data presentation 
(c) Compare the cultivation calendar adopted by local tea farmers in Pinglin with 
the official cultivation calendar released by the Tea Research and Extension 
Station 
(d) Compare the impact of climate change on tea cultivation 
E. Knowledge promotion 

Introduce the tea cultivation knowledge system in Pinglin as well as the 
impact of rain and climate change on the industry and the environment through 
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course presentations, lectures, and online sharing. 
(2) Medium-term plan (2016–2019) 

A. Recording tea cultivation knowledge 
(a) Literature review 
(b) Field visits 

1. Revise questions and methods in response to previous visits 
2. Increase interview samples, such as different cultivation methods 
(customary, organic, and natural farming methods) and villages 
3. Devise a cultivation record table and cooperate with willing tea farmers 
to keep a long-term record of cultivation data for comparison with 
microclimate data 

(c) Collect local varieties of tea plants 
B. Industrial environment utilization 
(a) Increase interview samples, which are not limited to the existing tea farmers, 
and increase the collection of photos and documents 
(b) Map more complete changes in the landscape of Pinglin 
C. Climate data analysis 
(a) Consolidate the long-term data of the Pinglin Observation Station of the 
Central Weather Bureau for year-on-year comparison 
(b) Collect data from miniature weather stations set up in selected tea plantations 
(c) Design a program to present data according to the solar terms 
D. Comprehensive presentation 
(a) Map the cultivation calendars of different eras, farmers, and cultivation areas 
(b) Analyze changes in and correlation between climate data and cultivation 
calendars 
(c) Compare the cultivation and management procedures adopted by local tea 
farmers in Pinglin and those established by the Tea Research and Extension 
Station 
(d) Compare the impact of climate change on tea cultivation 
E. Knowledge promotion 
(a) Local revival 

1. Cooperate with schools and the community in Pinglin to design local 
curriculum 
2. Cooperate with the Tea Research and Extension Station, New Taipei City 
Government, Tea Museum, or other related organizations to produce 
commentary content and brochures 
3. Use tea museums, schools, or the District Office in Pinglin as 
preservation and display sites for seeds and as farmer exchange center 

(b) Introduction 
1. Create a web page 
2. Participate in “New Taipei Tea Festival,” and other activities and lectures 
to understand the relationship between Pinglin people, tea, and the 
environment 
3. Design an in-depth sightseeing itinerary 

(c) Program funding 
1. Seek program subsidies 
2. Paid in-depth tour 
3. Design products (e.g., annual calendars) 

(3) Long-term plan (post-2020) 
A. Research results 
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(a) Integrate the tea cultivation knowledge system in Pinglin  
(b) Complete the tea cultivation calendar to show the differences between 
different eras, farmers, and cultivation areas, and the same cultivation calendar in 
Pinglin as a whole 
(c) The impact of climate change on tea cultivation 
B. Knowledge promotion 
(a) Increase the collections in tea museums 
(b) Incorporate Pinglin’s knowledge system into the local school curriculum 
(c) Use tourism and commodity revenues to subsidize the follow-up research 
program and give back to tea farmers 
C. Field experiments 

Develop a method in response to climate and environmental changes that 
that accords with the local environment and knowledge system, and cooperate 
with willing farmers and research organizations to observe the results. 
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Feedback on program 
June 21, 2015  

At Weng Caifu’s house, in the presence of other participants Chen Jinzhi and 
Huang Meili, a poster (Appendix V) was presented to explain what data were 
collected this semester and for what purposes. The interesting thing was that the three 
tea farmers had some discrepancies in their judgments about the early and late growth 
of tea varieties; however, they did not think it mattered much as the planting 
locations, fertilization time, and demands on the ripeness of the tea leaves varied. 
Some of these discrepancies are understandable due to misplanting of plants based on 
personal memory. Huang Meili, as a professional citrus farmer, also corrected our 
misunderstanding about the timing of citrus planting, and explained the rise and fall of 
the citrus industry with her own experience. Traditional knowledge should be fluid 
and diverse. In the future recording process, similar things are bound to happen. Each 
interview is accompanied with a surprise. We should remain keen and humble, and 
allow the complete knowledge system to emerge through unceasing revision. 

 
Fig. 11 Chen Jinzhi called out the name of each tea variety

 
Fig. 12 Group photo of participants 
Appendix I Framework of Fieldwork on Tea Cultivation Knowledge 
1. Tea plant varieties 
  1. Origin and source of names 
  2. Morphological characteristics 
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  3. Growth characteristics: growing season (early, middle, and late), drought tolerance, light 
demand, and soil requirements 
  4. Appropriate tea making methods 
2. Seedling propagation 
  1. Propagation methods and equipment: generative propagation (seed propagation) and 
vegetative propagation (layering and cutting) 
  2. Source: gift, purchase, promotion, and self-cultivation 
  3. Duration of seedling development 
3. Establishment of tea plantation 
  1. Siting considerations: orientation, slope, light, and soil 
  2. Land preparation: vegetation consolidation, slope preparation, terraces, stone masonry, 
and manual/mechanical hoeing 
  3. Water diversion: irrigation, water storage, and drainage ditches 
  4. Timetable 
4. Field management 
  1. Planting management 

A. Planting methods and timetable 
B. Pruning methods (both manual and mechanical) and timetable 
C. Lifespan 

  2. Fertilization 
A. Type: none, self-composting, organic fertilizer, chemical fertilizer, and green manure 
B. Timetable 

  3. Disease and pest control 
A. Method: none/catching insects manually, organic agents, and chemical agents 
B. Timetable 

4. Water use: irrigation (rainwater, sprinklers, etc.) and drainage 
  5. Weed management 

A. Method: none, manual removing (hoeing) of weeds, mechanical weeding (mowing) 
of weeds, mulching, grass cultivation, and green manure 
B. Weed type: whether there are specific weeds that should be retained, and weeds that 

must be removed 
C. Timetable 

  6. Intercropping, rotation, and fallow 
  

Appendix II Comparison of Chen Jinzhi and Weng Caifu’s 

Tea Varieties 
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Variety 

Growing 
season 
(early, 

middle, and 
late) 

Characteristics 
Suitable tea making 

method 
Remarks** 

Sijichun Early 
(earliest) 

The earliest variety that can be 
harvested up to seven times 

 #Introduced 
from Muzha 

Qingmingzao Early   # 
Zaozhong 

Early 
Few insects, 
Drought-resistant 

Hongxinzhong # 

Hongweizi Early  Less fragrant # 
Dayezhong Early   # 

Qingxin damao Early 
(slow) 

  # 

Foshou 
Early 

Large leaves, the largest of all tea 
varieties; 
Short intervals between harvests 

 # 

Yingzhizi Early and 
middle 

  # 

Huangzhizi Early and 
middle 

  # 

Taorenzi Early and 
middle 

  # 

Hongxinzhong Early and 
middle 

  # 

Baizhong 

Late 

Considered to be a bad variety, prone 
to sprouting, with yellowish tea leaves 
and white hairy buds 

Not easily fermented 
to produce fragrance 
and merely suitable 
for Dongfang meiren 

# 

Wuqilan 
(Qilan) 

Late 

Few insects, thick plants, and small 
leaves; 
Subdivided into round-leafed and 
long-leafed Wuqilan 

Fragrant leaves, heavy 
with water and aroma 

#+ 

Manzhong 
(Damanzhong) 

Late 
  # 

Qingxin Oolong 
(Zhongzi) 

Late 

Not drought-resistant or insect-
resistant, high environmental 
requirements, and prone to continuous 
cropping obstacles, such as a large 
number of die-offs, with a lifespan of 
10–15 years and the best growth 
potential within 10 years. 

 #+ 

Tieguanyin 
Late 

Seemingly inappropriate for pruning The tea has a delicious 
creamy aroma. 

#+ 

Shuixian    #+ 
Daye shuixian (Quite early) Leaves are long, large, hard, and thick  # 

Variety 
Growing 
season 
(early, 

Characteristics 
Suitable tea making 

method 
Remarks** 
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middle, and 
late) 

Guzao shuixian (Middle)    
Zhongzi shuixian 

(Quite late) 
similar to 
Zhongzi 

The harvesting period and leaves are 
similar to those of Zhongzi. 

Not as fragrant as 
Zhongzi, but the water  
is better with power 

Carried 
forward by 
Gao 
Shanxiong 
from 
Kengzijiao 

Dayewu 
(Wenshan 
Dayewu) 

Middle  
  # 

Cuku hongxin 
(Hongxinzhong) 

Middle 
Suitable for sandy soil  Shuide area 

Dahuweizhong 
Middle 

Not fond of a full sunlight 
environment (exposed to the sun) 

Very fragrant Shuide 
Dahuwei 

Baihouzi 
(Baimaohou) Middle 

 Good quality and price 
if made into Dongfang 
meiren 

 

Taiwan Tea No. 
12 (Jinxuan)  

(No. 27) 
Early 

Few insects, drought-resistant, and the 
most drought-resistant variety; 
Strong vitality; prune-hardy; and deep 
pruning cannot kill the plant. 

A special taste (private 
taste) 

#+ 

Taiwan Tea No. 
13 (Cuiyu) 
(No. 29) 

Early 
Few insects and drought-resistant  #+ 

Taiwan Tea No. 
14 (Baiwen) 

Early 
Spring tea leaves are picked early and 
new buds emerge soon after harvesting 

 # 

Taiwan Tea No. 
17 (Bailu) Early 

  # 

Taiwan Tea No. 
18 (Hongyu) 

Early 
 Dedicated to be made 

into Hongmei tea 
 

Taiwan Tea No. 
19 (Biyu) 

Early 
(later than 
No. 18) 

  #+ 

Taiwan Tea No. 
20 (Yingchun) 

 
  #+ 

Taiwan Tea No. 
28 

 

Similar to Taiwan Tea No. 12, very 
resistant to pruning and easy to sprout 

The taste is not as 
good as No. 12 

Planted a lot 
on low hills 
in Yilan 

 
 
 
 
 
 
 
 
 

* Weng Caifu’s interview results are in blue; the rest are Chen Jinzhi’s responses. 
** +: Chen Jinzhi’s varieties that can be mass-produced; #: Varieties Chen specially collected. 

Appendix II Comparison of Chen Jinzhi and Weng Caifu’s Tea Varieties 

(continued) 
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Appendix III Collection of Chen Jinzhi’s Tea Varieties 
Appendix III Comparison of Harvest Timing of Chen Jinzhi’s Tea Varieties 
Early SijichunQingmingzaoHongweiziTaiwan Tea No. 12 

(Jinxuan)Taiwan Tea No. 18 (Hongyu) 
Dayezhong and Hongxin DayewuTaiwan Tea No. 19 
(Biyu)Taiwan Tea No. 20 (Yingchun) 
Taiwan Tea No. 17 (Bailu)Qingxin damao 

Middle HuangzhiziCuku hongxin(Hongxinzhong)Guzao 
shuixianFoshouTaiwan Tea No. 13 (Cuiyu) 
YingzhiziBaimaohouWuyiZhongzi shuixianDaye shuixian 

Late Qingxin OolongTieguanyinBaizhongSlow (quite slow) 
 
  

A
ppendices 



 35 

Appendix IV Classification of Tea Varieties by the Tea Research and Extension 
Station (Annals of Tea Plant Varieties in Taiwan: A Special Issue to Celebrate the 
100th Anniversary of the Tea Research and Extension Station) 

Variety 
Growing season (early, 

middle, and late) 

Sijichun Early (Earliest) 

Qingmingzao Early 

Zaozhong Early 

Hongweizi Early 

Dayezhong Early 

Qingxin damao Early (slow) 

Foshou Early 

Yingzhizi Early and middle 

Huangzhizi Early and middle 

Taorenzi Early and middle 

Hongxinzhong Early and middle 

Baizhong Late 

Wuqilan (Qilan) Late 

Wanzhong Late 

Qingxin Oolong (Zhongzi)  Late 

Dawanzhong Late 

Tieguanyin Late 

Shuixian  

Daye shuixian (Early) 

Guzao shuixian (Middle) 

Zhongzi shuixian (Late), similar to Zhongzi 

Dayewu (Wenshan Dayewu) Middle  

Cuku hongxin (the same as Hongxinzhong 
according to Chen) 

Middle 

Dahuweizhong Middle 

Baihouzi (Baimaohou) Middle 
 
  

A
ppendices 



 36 

Appendix IV Classification of Tea Varieties by the Tea Research and Extension 
Station (Annals of Tea Plant Varieties in Taiwan: A Special Issue to Celebrate the 
100th Anniversary of the Tea Research and Extension Station) (Continued) 
 

Variety 
Growing season (early, 

middle, and late) 

Taiwan Tea No. 12 (Jinxuan) Early 

Taiwan Tea No. 13 (Cuiyu) Early 

Taiwan Tea No. 14 (Baiwen) Early 

Taiwan Tea No. 17 (Bailu) Early 

Taiwan Tea No. 18 (Hongyu) Early 

Taiwan Tea No. 19 (Biyu) Early (later than No. 18) 

Taiwan Tea No. 20 (Yingchun)  
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Appendix V: Results of Short-term Plan—Map and Poster 

of Pinglin Tea Cultivation Knowledge  
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 Appendix V: Results of Short-term Plan—Map and Poster 

of Pinglin Tea Cultivation Knowledge (continued) 


