
China’s wonder tree 

By CHIN SAIK YOON and GERALD TOOMEY 

In the summer of 1985, Zhu Zhao-hua, a forest ecologist with the Chinese 
Academy of Forestry and an expert on Paulownia trees, became the first 
recipient of the “Man of the Trees Award’: given by the Richard St. Barbe 
Baker Foundation, based in Saskatchewan, Canada. The award honours 
outstanding contributions to forest conservation, tree planting, and public 
education in fores try, 

W 
ith a population of more than 
one billion, China is the most 
populous nation on earth. It has 

enormous requirements for food, fire- 
wood, and construction material, yet on 
average the land available to a farmer is 
only 0.1 ha. The Chinese consider every 
field and terrace of productive land a pre- 
cious resc~urce to be diligently safeguard- 
ed and meticulously managed. 

In the past decade, a large-scale agro- 
forestry program aimed at increasing the 
productivity of farmland and the income 
of peasants -without jeopardizing the 
environment - has literally taken root 
across China. The centre of attention in 
this major “social forestry” project is a 
remarkable indigenous tree known as 
Paulownia. To date, almost 1.3 million 
hectares of China’s farmland have been 
intercropped with this fast-growing 
broad-leafed tree, providing peasants 
with extra firewood, timber, and simul- 
taneously improving crop yields. 

A principal actor in this transformation 
of the Chinese countryside is 48.year-old 
Zhu Zhao-hua, a forest ecologist and a 
Senior scientist at the Research Institute 
of Forestry of the Chinese Academy of 
Forestry, in Beijing. For more than a 
decade he and his colleagues, with the 
cooperation of Chinese farmers and 
local forestry officials, have been con- 
ducting research on many aspects of 
Paulownia: its natural distribution 
throughout China, characteristics and 
rate of growth, effects on microclimates 
and crop yields, propagation techniques, 
and susceptibility to insects and disease. 
A critical part of the research has been 
the selection, breeding, and testing of 
“plus” trees, strains with highly desirable 

characteristics. The results of Zhu’s Pau- 
lownia research are now being applied 
throughout China. 

REQUEST FROM ARGENTINA 

Although Paulownia trees have been 
grown in China for thousands of years, 
the story of their recent “rediscovery” 
begins not in China but in South America. 
“In 1972, an accidental opportunity 
aroused my interest in Paulownia,” Zhu 
recalls. “From then on, Paulownia took 
almost all my energies.” 

The occasion was the attendance by 
China’s minister of forestry, Liang Chan 
Wu, at a world forestry congress in Ar- 
gentina. He was asked by some Argentin- 
ians to supply them with the seeds of two 
little-known species of Paulownia, P. 
elongata and P. glabrata. On his return 
to China, the minister asked Zhu to col- 
lect the seeds for him. “At that time, I 
didn’t know much about Paulownia,” Zhu 
says, “so I asked some very famous ex- 
perts where the two species were dis- 
tributed (located) in China. They couldn’t 
answer my question.” 

Luckily, says Zhu, he found a reference 
to the two species in an old US journal 
and later was able to collect seeds. 
“When I went to Shandong and Henan 
provinces, I found that Paulownia trees 
grow fast, very fast, and that it can be in- 
tercropped with many crops such as 
wheat, corn, and cotton. Intercropping 
did not reduce crop yields and in some 
cases they even increased. I was sur- 
prised and encouraged.” 

The minister of forestry encouraged 
Zhu to publish his findings and follow up 
on his investigations. But the Cultural 
Revolution made research difficult. 
“Every project had been stopped and 

many of our colleagues had become 
labourers living in the countryside with 
the farmers.” 

Despite the initial difficulties, Zhu 
made headway on his research. He 
began by looking for historical references 
to Paulownia and was fortunate to locate 
a number of old manuscripts on the sub- 
ject, some dating back some 2300 years. 
“I also found a monograph, published in 
1049, that was very scientific and 
useful,“says Zhu. 

Zhu ended up spending a year talking 
to many local people familiar with the 
tree and recording their accounts. The 
next few years he devoted to investigat- 
ing the geographical distribution of Pau- 
lownia species, the climatic and soil con- 
ditions in which they grow. and how they 
were being intercropped. He also began 
planning a program to select superior 
trees for use in a country-wide Paulownia 
development scheme. 

“I travelled alone all over China with a 
big, heavy bag full of plant samples,” he 
recalls. “I visited 19 provinces. Some 
sites were in mountainous areas that 
were very difficult to reach.” In the 
Course of his work, he also discovered 
and named three new species of 
Paulownia. 

Zhu published extensively on Paulow- 
nia and in 1974 collaborated with Wu 
Chung Lung, director of the Forestry 
Society of China, to form a national Pau- 
lownia research group. 

SIX EXPERIMENTAL STATIONS 

In 1979, the Chinese Academy of 
Forestry obtained financial support for a 
major Paulownia research project. Zhu 
and his colleagues established six ex- 
perimental stations -one for each of 

11 



China’s major climatic zones. These 
were exciting times for the researchers. 
The stations furnished them with the ex- 
perimental base needed to breed and 
select, over the next few years, four high- 
quality clones from which two million 
root cuttings have been propagated for 
use by Chinese farmers. 

IDRC began its support for Zhu’s work 
in 1983. This has enabled members of 
the research team to obtain specialized 
training and to continue selecting spe- 
cies suitable for mass replication. About 
650 “plus” trees from across China have 
been selected, grown, and tested for 
desirable characteristics such as superi- 
or height and diameter. The IDRC- 
supported work also included experi- 
ments on the intercropping of different 
species of Paulownia with food crops, 
and investigations of the effects of trees 
on the microclimate. 

During the on-station research, Zhu 
and his colleagues gained expertise in 
propagating Paulownia trees. “For grow- 
ing seedlings, we developed the ‘high- 
ridge’ method of culture,” he says. This 
raises the ground temperature in the 
colder regions so that the root cuttings 
can begin to grow earlier in the spring. 
“The other method we use involves 
covering the ground with plastic sheets. 
In addition to raising the ground tempera- 
ture, the plastic also helps control evapo- 
ration. We started experimenting with 
this method in 1983 with only 2 ha. By 
last year we had expanded to a total of 
400 ha of nursery.” 

THE WONDER TREE 

One day in the winter of 1963, Chinese 
leader Deng Xiaoping made a special 

visit to the Paulownia Forestry Farm at 
Cheng Guan Commune in Shantung Pro- 
vince. “It was stated in the newspapers 
that Paulownia was a treasure,” he said. 
“Today, I have alighted here to have a 
look at it.” 

Why is the Paulownia tree of such 
great interest to China’s political leaders 
and forestry experts alike? Fundamental- 
ly, they see it as a wonder tree, a way to 
improve crop and wood yields, a new 
source of peasant wealth. Although the 
tree is not flood resistant and is suscepti- 
ble to attack by insects and a microplasm 
disease known as Witches’ Broom, its 
ecologically beneficial effects and ability 
to grow in most of China’s climatic re- 
gions make it an attractive natural 
resource to nurture. 

One of the most impressive traits of 
Paulownia is its growth rate. A 15. 
cm-long root cutting planted in the 
spring can reach 6 m by the end of the 
growing season, with average growth of 
about 2 m per year. And it is not uncom- 
mon for a 5.year-old tree to reach 17 m 
in height and have a trunk diameter of 30 
cm, says Zhu. 

Paulownia has a number of important 
uses. A 10.year-old tree can annually 
produce 30 kg of dry leaves and 400 kg 
of young branches which, being rich in 
protein, carbohydrates, and minerals, 
make good animal fodder. In view of 
China’s serious shortage of firewood, the 
branches of the Paulownia are also an in- 
creasingly important cooking fuel. 

China also has an inadequate supply 
of timber. Zhu estimates that if each 
person planted five Paulownia trees, 
local timber needs could be met. Howev- 
er, the naturally short stems of most of 
the nine species do not make Paulownia 

ideal for timber. To overcome this prob- 
lem, Zhu and his team have developed 
methods for improving tree shape by 
removing certain buds on saplings and 
encouraging the growth of others. 

PAULOWNIAVERSUS WIND 

Apart from timber, fuel, and fodder, a 
major benefit of Paulownia trees is their 
ability, when grown with crops such as 
wheat, to improve yields and soil fertility. 
The tree’s deep roots help to condition 
the soil and retain its moisture, while 
dead leaves act as fertilizer. The trunks 
and large crowns of the trees provide 
shade, protect the soil from wind erosion, 
and shelter crops against desiccating 
winds. 

In the Yellow River Basin, where wheat 
accounts for 40 percent of all crop farm- 
ing, the hot dry winds coincide with the 
May harvest and can reduce the yield by 
up to 40 percent. Intercropping with Pau- 
lownia has proven effective in eliminating 
these losses. Experiments have shown 
that the relative humidity of the air above 
fields intercropped with Paulownia is 7 to 
12 percent greater than in open fields. 
This is due to evapotranspiration. The air 
temperature is 1 or 2 degrees Celsius 
lower. and windspeed is cut by 30 to 50 
percent, depending on the spacing of the 
trees. These microclimatic differences 
make for better growing conditions. 

Paulownia can also be intercropped 
with maize. millet, a variety of vegetables, 
and even cotton, although in this last 
case, the yield increases only if the 
weather is dry. 

YIELD DEPENDS ON SPACING 

The spacing of the Paulownia trees is 
a major determinant of crop yields. For 
example, if trees are grown 5 m apart, 
with 10 m between each row, then the 
yield of wheat is the same as for open- 
field cultivation. When the distance be- 
tween the rows of trees is increased to 
between 20 and 40 m, however, the crop 
yield goes up 7 to 10 percent. 

In the 197Os, the land intercropped 
with Paulownia in China totaled only 
20 000 hectares. Today it is almost 1.3 
million hectares and the dissemination of 
this forestry technology is proceeding on 
a large scale through propagation and 
training programs. 

As the son of a peasant forest ranger, 
Zhu Zhao-hua spent his childhood in the 
forests of Chekiang Province surrounded 
by bamboo and fir. The greening of 
China is, for him, a dream come true. His 
winning of the international “Man of the 
Trees Award” recognizes the power of 
such human endeavour. 0 

Co-author Chin Saik Yoon is regional liaison 
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