Introduction on Forestry in China

Prof. LIU Yong

(Beljing Forestry University, Beljing, China)



OUTLINE

1. Natural condition for the development
of forestry in China

Development of China’s forestry

. Forest resources in China

~orest researches

Higher forest education

01 W N



1. Natural condition for the development of forestry

In China
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8000 tree species, arbor species 2000

Some native species to China:
Metasequoia glyptostrobiodes 7K 12
Cathaya argyrophylla 4342
Pseudolarix amabilis 4%k
Glyptostrobus pensilis 7K 2
Taiwania cryptomerioides & 7&12
Fokienia hodginsii #& 241
Keteleeria fortunei jii£2
Cuninghamia lanceolata 12 /<

-4




Precious wood species:
Cinnamomum camphora
Pinus koraiensis
Phoebe zhennan
Fraxinus mandshurica
Tilia spp.




Important economic (non-timber) tree species:
Castanea mollissima
Juglans regia Vil
Camellia oleifera
Vernicia fordii
Sapium sebiferum
Eucommia ulmoides etc.




Pteroceltis tatarinowii



t#4 (Broussonetia papyrifera)




However, because of long history of deforestation, China’s
forest resources suffered severed damage.

1949, forest are 83million ha, coverage 8.6%.

\,V\\ 53

J
j-l eilongjiang

i Ga nsu ‘. B anet Mongolna ?}Ef: ’

: Y EbEIqL

4 Qinghai ) }\. R Sﬁanx} ,hén d
g G BHenam:“ o Jlangsu

Xinjiang

hreih
}'lnaa,

Gunzhou

dong
ong Kong

Islands of
outh China Sea

Islands of South China Sea




2. Development of China’s Forestry
After founding of the P.R. of China in 1949

Forest administrative organizations

National level (State Forestry Administrative, SFA)
Province level (Department of Forestry)

Prefecture level (Forestry Bureau)

County level (Forestry Bureau)

Township level (Forestry Station)



“Forest Law of the People’s Republic of China” was
promulgated in 1979.

Forest types in forest law of China (Z £k KDy REELEE & H 1Y
77R)

1) Protection forest 547 #k

2) Timber forest A4 #k

3) Economic (non-timber) forest 2254k, UEIAK, 4FFhe
GEAR,  SRBAR, AR ZE B AR

4) Firewood forest ik A

5) Special forest &M FHIEM « [EIBTAR, SCIGAR, BERIAR,
%ﬁﬁvﬁﬁﬁ% e, 44 M BN dr S AR,  H R PR
X

6) Four side planting U558/ B /K. K. B
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Timber forest
Eucalyptus
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Firewood forest

Jatropha curcas
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Special forest

Pinus bungeana

EIBAR, SEIGAR, BERAK,
BRI, KM, A4
AN A AR, E AR
P
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“Arbor Day”, March 12t (since 1979).
Large scale afforestation activities

« Voluntary Afforestation Campaign 1981,
planted 25 billion trees (1981-1996)




Airplane seeding: Pinus tabulaeformis in northern China
Pinus massoniana in Southern China
Pinus yunnanensis in Southwest of China.




» Three-North Protection Forest Program

1978-present, shelterbelt in the northeast, north and
northwest China.
China's Green Great Wall, stretches across 13 provinces

 The Coastal Windbreak
Project
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* The shelterbelt network on the middle and upper reaches of
the Yangtze River

By 1997, a total investment of 600 million Yuan

4.7 million hectares of forest had been built.




In 1996, the Yellow River Middle Reaches Shelterbelt, the
Huaihe River and Taihu Lake Valley Shelterbelt, the Pearl River
Valley Shelterbelt and the Liaohe River Valley Shelterbelt.
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At the end of 1996, these 10 key forest ecological
projects in the areas frequently hit by flood, drought, wind
and sand were under full wing of construction.

They cover more than 60 percent of China's total land
and the framework of China's forest ecological system had
been formed.

12 provinces eliminate barren mountains;
Artificial afforestation areas 33.3 million hectares






Natural Forest Protection
Program (NFPP):

1998-present L el

724 counties of 17 provinces, in the upper reaches of the
Yangtze River, upper and middle reaches of the Yellow River,
Northeast China, Inner Mongolia, Hainan, Xinjiang, and other
key state-owned forest zones.

Prohibiting and alleviating commercial cutting to help the
forests with rehabilitation and sustained growth.

Up to 2009, the project has protected forests as much as 12.08
million hectares and added 5.85 million hectares forests. More
than 680,000 workers have been allocated to other jobs.



Converting Crop Land to
Forests Project:

1999-present. .
1,897 county-level agencies in 25 provinces, Is de3|gned to
address water loss and soil erosion.

By 2009, a total area of 21.53 million hectares of forest had been
built, that comprises 9.06 million hectares of farm land have
been converted to forests, 14.14 million hectares of barren hills
and wasted lands have been planted with trees and 1.93 million
hectares of forests have been well protected by mountain closure.
By the end of 2010, the central government had invested in this
project with 169 billion Yuan



Fast-growing and High-yielding Forest Project:

2002-present

Covers 1000 counties in 18 provinces

It is focused on addressing imbalance between supply and
demand of timber in domestic market.

Up to 2009, 2 million hectares of fast growmg & hlgh yleldlng
forests have been planted \ g




The shelterbelt projects:

Since 1978

Three-North Shelterbelt Program

Yangtze River Conservation Forest Program
Zhujiang River Conservation Forest Program
Coast Protection Forest Program

Plain Afforestation Program

Talhang Mountaion Afforestation Program
Beljing-Tianjin Sandstorm-control Program.



3. China’s Forest Resources

3.1 National Forest Resource State
According to the recently released Eighth National
Forest Resource Inventory (2009-2013) result:
China’s forests cover 208 million hectares
21.63% of the total land area.
Growing stock is 15.24 billion m3
Natural forest 121.84 million hectares,
Forest plantation 69.33 million hectares




3.2 The dynamic changes of Chinese Forest Resource

® Continued increase of forest area and growing stock.

The forest area increased by 12.23 million hectares.

The forest cover increased from 20.36 % to 21.63%.

The total forest volume has risen from 13.72 billion m3 to
15.14 billion m3, increased 1.42 billion m3.
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® Natural forest resource increased significantly

The area of natural forest increased from 119.69 million ha to
121.84 million ha, iIncreased 2.15 million ha. The standing
volume increased from 11.4 billion m3 to 12.3 billion m3,
increased 894 million ms.



» Plantation resources are increasing.

The plantation area increased from 61.69 million ha to 69.33
million ha. There has been a net increase of 7.64 million
hectares in plantation area and the growing stock increased by
522 million m3.



 Harvests from plantation increased.

The volume of annual net growth has continually exceeded
cuttings. The Harvest from natural forest was decreasing, while
plantation harvest increased, which accounted for 46% of the

total harvest and rose 26%.



 Improvement of forest quality and enhancement of forest
ecosystem function.

The average arbor growing stock per hectare was 89.79 m?3, has
iIncreased by 3.91 m3, The proportion of mixed forest rose by
2%. The structure of forest age distribution and the tree species
mix has improved.

Carbon storage of China’s forest vegetation 1s 8.4 billion tons,
the forest ecosystems conserve 580.7 billion m? of water,
stabilizes the soil 8.2 billion tons, keeps 430 million tons of
fertilizer in place annually, absorbs 38 million tones of air
pollutant, holds down 5.8 billion tons dust.



* Proportion of forest managed by individuals significant rose.
The non-public forest was 32.08% of the total plantation area
Increasing by 11.39%. Among the existing plantation and
Immature planted forests, 59.21% and 68.51% belong to the
non-public.



4. Overview of Forestry Research Development

The forest research institutes in China include:

The Chinese Academy of Forest Science

Forest research institute in province and prefecture level
Forestry universities and agriculture universities.



4.1 Tree genetic breeding, species introduction and
acclimation.

First generation seed orchards for several main timber species
such as Cunninghamia lanceolata, Pinus massoniana, P.
elliottii, P. taeda, Taxoduim ascendens, P. armandii, P.
yunnanensis, P. koraiensis, P. sylvestris L. var. mongolica
Litv., Picea asperata, and 5 species of Larix spp.

Second and third generation seed orchards
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Cutting orchard K&

Clone of superior trees



New breeding technigues of hybridization and chromosome
double have made great progress. New varieties such as
Populus simonii Carr. X P. nigra L.

Triploid Populus tomentosa

=& E£ 9 vt /i Leaf of 6-month
old 3X Chinese white poplar
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Introduced species:

\

Robinia pseudoacacia

Pinus elliottil, P. taeda






Site index
A glven species, at certain age, average tree height
of several superior trees

SI=1(Xy, X5, oo Xpy 24,y 2o o0 2p)
SI: Tree height

X,: elevation
X,: slope direction
X5: Soil depth




25 year old Chinese pine forest (2554 JH#A A T k)
Ht = 2. 109+0. 6773SF+0. 3917EL+0. 4040ASP
SRR R=0. 8495

fRAHI< RER” =0.6567 R’ ,=0.4378
R” ,p=0. 3354
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m

W& (m) <400

400~ 800

800~ 1 200

1 200~1 600

#
tE® SW E N

N WE

SW: B N

2
SW. By N

| (>81em) 5.61 6.01 6.42
I (51~80em) 4.93 5.4 5.4
B (31~50em) 4.26 4.66 5.06

N (<30m) 3.58 3,98 4.39

6.00 6.41 6.81
5.2 573 6.13
4.65 5.05 5.45
3.99 4.37 478

6.39 6,80 7.20
572 6.12 6.5
5.04 5.4 5.85
4.3 4.7 5.17

6.7 7.19 1.9
6.11 6.51 6.9
5.4 5.88 6.02
4.75 5.16 5.5

N —
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Site conditions are different even in a small place!
How do we do In practice when facing a large area?




Site classification

Site type area Site types Soll depth
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Elevation

Slope

Soll type and depth

Bl 2: At FRTB RS (% 1-9)
%19 RAUMITHAHLDS

\

T (m)

oM

LHMRELERE (m)

1
2
3
4
5
6
7
8
9

—
=

> 800
>800
> 800
> 800
> 800
<800
<800
<800

<800

BB 4R

- AsERAR

R 2 R 3
B 2 3
3 7
B A
PR B
PR 2 B 3
P38 e 35

wet, FasKkt, >50
Bet, FEHKL, 25~50
wet, RARKL, >50
Wet, Raskt, 25-50
wet, ReEskt, >25
wet, gagKkt, >50
W, FARKL, 25~5
BEet, RaEKLE, >50
BEt, FafkL, 25~50
WL, BEfKt, >25

<25 B

T N B

WA 0% B LB H

L2 T s 8%
w A& 0% L LB
LRTRRREE




Site Classification System in China
7F7|‘*]IK—L:H£/\7</ ) éﬁ
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Forest Site Classification System in China, Zhan Zhaoning, et

al.
2. (HEARMILHLY K1/, HEEE
A

Forest Site in China, Zhang Wanru, Jiang Youxu, et al.




Seed storage methods

8. (dry storage)
Dry condition, low temperature
W E T (conventional dry storage)
short time storage
235 T (sealed dry storage)
long time storage
cold storage




TR
Ultra-dry storage

Optimal water content
sTh»
s
21 FA(Pinus koraiensis), 4% 21 L0
#iA% (Crytomeria fortunei) , 4% | -§

¥E#AA (Fokienia nodginsii) , 5%

F2 7R (Cunninghamia lanceolata), 4%-5%

1 FE¥A(P. massoniana), 5%

KWE#E (Casuarina equisetifolia) , 1%

HI# (Robinia pseudoacacia) , 4.3%-4.8%
/NHEER ), (Caragana microphylla) | 4.6%
A& XK (Leucaena leucocephala) |, 3.95%
tE111F (P, armandii) 4.39% ~
F1 R #4 (P. bungeana) 3.5% Silica gel

sty g o b
e ges e Al

4




JEi, (wet storage)

Condition: humid, low temperature, ventilation. Suit for seeds with
high safety moisture content

b2 (pit storage)
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EARER (light dormancy)

in#%(Populus spp). #i(Ulmus pumila)
Z%(Morus alba). #k3E(Qucus spp)

A (Pinus tafulaeformis). 3% H#2 (Larix spp)
1% -1-FA (P. sylvestris L. var. mongolica Litv)

L EE My (P. massoniana). #EHLFA(P. elliottii)
=}~ (Picea asperata (Spruce))-

¥ 7K (Cunninghamia lanceolata)




FARER (deep dormancy)

Z1 ¥ (Pinus koraiensis). H ¥4 (P. bungeana)
F:FA (Juniperus rigida). B4 (Tilia spp.)

LLi &k (Prunus davidiana). %47 (Cotinus coggygria)
]

i

CHEAD. BEE R, . . BIe. 1.
1T F
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Reasons for deep dormancy

(1) & CLAR) I K] ik B (reason out of embryo)
Seed coat hard and impermeable

(2) WA 5 1) J5 K] 38 B FP) (embryo problem)
AKX E EE
* Embryo do not fully developed
PR RN, AR AE S b 1 ANS A K
* Inhibitors: ABA

Promoters: GAq

(3) ZE& RN (Integrated reason)
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215 (Pinus koraiensis) 180-300 D
9% ¥ (P. bungeana) 120-130
VRS (Larix spp) 50-90

5 7-#5 (P. sylvestris L. var. mongolica) 40-60

JHAA (P. tafulaeformis), & 2 #x(P. massoniana)
/Jkﬂﬂffz} (P. elliottii), “ktEFA (P. taeda) 30-60

% (Fraxinus rhynchophylla) 80
25Kt (Koelreuteria paniculata) 100-120
A4 (Cotinus Coggygria) 80-120

A (Eucommia ulmoides) 40-60



4 1

M43 AL BB (integrated method)

ZLFA Pinus koraiensis

Sulphiuric acid 90 min ¥ B2 Ji& b Fh J
200ppm CTK+500ppm GA 4 days 7= ifi;
15% PEG 2 days =i ;

300ppm Rare-earth nitric acid 1 day s 12 ;
Cold stratification 2 month fiGiE V)i ;
Germination rate 60~80% & Zf %

H 2 FA Pinus bungeana
200ppm GA,; +20% PEG, 48 hours ¥=if;
Soaking in water 48 hours & E/K IR IE48/ N
35%PEG, 48 hours %



PR35 B (1-0 seedling production)

L

SRR B AR
(Growth pattern)

1. H1 A (emergence period)
seed ---- cotyledon

2. %1 (young seedling period)
true needle ---- fast growing

3. A (fast growing period)
fast growing ---- H growth slow

4. AR (hardiness period)

slow growth ---- dormancy
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& Fh B (Sowing date)

+Z 3% (Spring-sowing)

kK 7% (Fall-sowing)
oaks
* 5 F&(Summer sowing)

#i(popular). #i(willow). #i(ulmus). Z(mulberry tree)

* 24 (Winter sowing)

¥ K (Cunninghamia lanceolata )



oA HOAE & TAE

(preparation before sowing)

(1) Fh-—7 1 %% (seed preparation)

(2) ¥ Fh T % Hh (soil preparation before sowing)

“FHh(leveling). ##F(shallow plough). #Fith(plough) T
i (harrow)

M RS (seedbed preparation)

=R Chigh seedbed)
PR (low seedbed)
=28 (high ridge) F11&% 22 (low ridge)
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1.1~1.2m







& 50 (sowing)

NXWX10
X = wmmmmmmeennnnee X C
PXG
o, X——#&Fh & (the amount of sowing seeds, @) ;

N—— A7 [ AR TF I 7= 1 & (target seedling yield)

(BREL / ~FJ7 KEK, seedlings / m?)
W—Fh—1FFi 5 (weight of 1000 seeds) (g) ;
P—F 1% £ (seed purity, %) :
G—MrF &K ZFZH (seed germination rate, %);
10— % (Constant) ;

C— it &% (Consuming constant) -




C values:

Big seeds (1000 seeds weight >700g) C>1;

Tiny seeds (<3 g) C>3 (MM FH-FC=10~20) ;
Middle and small seeds (seed weight between above )

1<C<5 (HWIxFhrHN1I<C<2,
V& IH#r C=1.60~1.70)
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(4) 8 P42 ]
(density control)

(5) VIR

(undercutting)




(6) 9% HLZE 75 (disease and pest control)

(7) T A< 7€ (cold prevent during winter)

=5 (physiological drought)

77 (frost)









B
Transplanting production

m Bareroot to bareroot

m Contalner to bareroot
m Contalner to container
m Bareroot to container









ERER A

(vegetative stock production)

FF4# (Stock produced from cutting)
1) 1% 2% (cutting selection)
2) il ## (making cutting)
3) ek (storage)
4) AR (pretreatment of cutting)



fHEAR J7 2 (pretreatment of cutting)
(1) 2 7KMEHR (water soaking)
(2) /AR (treated by plant regulators)
Z= 1% (NAA, naphthalene acetic acid)
5T/ C(IBA, indolebutyrie acid)
50-100 PPM, =il 12—24/)isfs or
500—1500PPME VAR, & BESADHI
A HR2¥r (ABT, rooting powder)
(3) IR (warm bed treatment)




5) #F-4di(transplanting cutting)

¥+ MR LLZE i (high ridge) N H .
T B 1 X e HE AR 22 AR (low bed)

Y et
2008/05/30°,

Fox

8 ML
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B X ;

MR B W
(Tissue culturing)
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Seedling Viability Protection

BRAR B

Vil J1 PR3P

ﬁﬁmmm
FC P Z=TY (lifting date)

(1) FZ=ET (spring lifting)
(2) BKZ=E T (autumn lifting)
(3) WZE1 (raining season lifting)




B AfI2E (seedling packing)




4.3 The studies on farm shelterbelts

In the 1950s, the chief research objective was to improve the farm land
micro climate

In the 1970s, the objective was to transform the old agricultural
ecosystem and to establish the system of comprehensive protective forests.

Some achievements have been obtained in the designing and planning
of forest belts, in the disposition of tree species, and in the afforestation
techniques and protective benefits.

Experiments show that forest belts can reduce wind velocity by 30%,
and the maximum protective distance is 23 times the height of the trees,
with an optlmum degree of wind penetratlon of 25%
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4.4 Studies on sand fixation and afforestation.

A biogenic sand fixation system

Herbs: Artimisia filidia, Astragulus adsurgenspan.

Shrubs: Calligonum mongolicum, Hedysarum scoparium, Haloxylon
ammodendron and Acacia mearnsii. R

Arbors: Elaeagnus angustifolia and salix spp.

T e -

i T
——— - =

C ——



4.5 The forest resource survey and the study of forest
remote sensing

1970s, fixed sample plots were set up

The fixed sample plots were more than 250,000.

We conduct forest inventory for the whole country every
five years. The latest one was in 2009-2013, which was the
eighth time.

P 2N

Remote sensing techniques
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4.6 The studies of forest diseases and insect pests

In respect of the forest pathology, we mainly studied the fungi in trees.
Emphasis was placed on studying the technique of disease prevention and
control.

Forest insect species in the country amount to 3000

destructive ones account for about 2400

beneficial one for about 600
the most important destructive ones are about over 20.
We have studied the life cycles, habits

and characteristics of over 450 species (ST
of the destructive insects, 7 species i
of the resource insects and over 200  po -
species of natural enemies. h
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5. Higher Forest education

Higher forest education of China started in 1914 in Beijing Technical
Agricultural School as well as in Jinling University in 1915. Till the
founding of the new China, there were no independent forest colleges and
schools. Only in the agricultural colleges of 21 universities were there
forest departments with a total number of 540 students.

In 1952

Beijing Forestry College (now Beijing Forestry University)
Northeast Forestry College (Northeast Forestry University)
Nanjing Forestry College (Nanjing Forestry University)

Several forestry departments in 12
agricultural colleges reserved.




After 60 years of development,

48 universities and colleges with higher forest education,
among which there are 6 independent forestry universities

The number of students graduated in 2014
Graduate students 7,379 (Msc, PhD)
Undergraduate students 40,739
Higher Forestry vocational and technical college 37,702
Secondary forestry vocational school 67,712

The offered diplomas include PhD, Master, and Bachelor.



Table 1. Some of the main specialties in China.

Categories

Foundation of Silvicultrue

Silvicultural science

Natural resources and environment science

Forest engineering

Forest products and processing

Economics and management

Specialties

Forest biology
Wood science

Silviculture
Forest protection
Non-timber forest

Soil and water conservation
Sand desert management
Landscape architecture
Wildlife management

Natural resources management

Logging and transportation
Forest road and bridge engineering
Forest machinery

Wood processing

Forest chemical engineering

Wood preservation and modification
Furniture Design and technology

Economic management of forestry
Wood trade
Forestry information management
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